V3BEKNCTOH PECITYBJIMKACU
OJINU BA YPTA MAXCYC TABJIMM BA3UPJIUTU

I'VIINCTOH JABJIAT YHUBEPCUTETHU

AXOO0OpOT TeXHOJIOTHsIIapH Kadeapacu

JlacTypJaaia acocaapu

danugaH YKyB-yciayOuil Maxxmya

bunum coxacu: ['ymanutap
TabauMm coxacu: 130000 — MaremaTuka
Tabmum ynanmumu:  5130100-MaremaTtuka

['ymucton-2017



VKyB-ycny6uit Maxmya Onmii Ba ¥pTa MaxcyC TABIMM BasHPIHTH
tomoruaan 2017 #iun 24.08. maru 605 - corym OyHpyFHHUHT 2 - WIOBAacH OWJaH
tacaukianran Jlacrypmam acocmapu (amm mactypu (Ne bJ[ -5130100 — 2.01
2017 — vim 18.08) Tanabmapu acocua Tai€piiaHraH.

Ty3yBumn: A.A.Kanangapos - ['ynJlY “Ax60poT TexHonorusuiapu”
Kadeapacu KarTa YKUTYBUUCH

Takpuzuu: C.1U.Kynmamaros - ['ynJ[Y “Ax060opoT TexHOJIOTHSIApH™
Kadeapacu TOLEHTH, Ielaroruka paxinapu
HOM30I1

Y6y yKyB—yciyouii Maxmya I'yIHCTOH JaBIaT YHHUBEPCHUTETH YKYB —
Metonuk Kenramm tomonumad (28.08.2017 . maru, Nel- connm OGaéHHOMA)
HaIpra TaBCUsl dTUJITAH.



MYHJIAPUKXA

. MaBbPy3aaP MATHH......cceviiieieeeeeeeeiiiiie e e e e e e e e e s snnnneeeeas 4
. AMaJTiil MaIIFyJI0TAAP UIITTAHMATIAPH . .vvvvvrreeesssseirnrreeeesessanenns 165
. MYCTaKUIT TABIUM MAB3YJTAP . ..eeeeeisrrrreesissrrneesssssrereesssssneeessnnes 276
 TTHOCCAPHM. ... 277
. Unosanap
DAH JTACTYPH .. uvveeeeeiirrereesatrreeesassireeeesasseeeeessnereeessssseeeeessnnnns 280
MU PAH JACTYPH..cvvvviieiiiiiiiee ittt e e 287
TECTIIAD . ..ttt e ettt 297

“JlactypJam acocaapu” ¢paHuIaH Mabpy3ajaap
MAaTHH.

3



1-maB3y: AMaJuuii MacajajapHy e4UIl AJITOPUTMIIAPH

AsKpaTuHJIraH coar:. 2 coar
MawryJiotT Typu: Mabpy3a

Acoculi caBoyuiap:
1. Macana TyuryH4acy Ba YHUHT KyWHIIAIIN.
2. Macanara mozen Ty3ui. MareMaTuk MOJEIUIaIITUPHILL.
3. AnropuTmiiail Ba AacTypJall TylIyHYalapy.
4. lacTypHHM KOMIIBIOTEPIa KUPUTHIL Ba YHUHT HATHKACUHU TaXJIWJ KUJIMIIL.

Mag3yra oua TasH4Y TYHIYH4Ya Ba wuOopaaap: Mojen, MOJETHUHT
TypiiapH, GU3UK MOJEN, OMOJIOTUK MOJIeN, aOCTPaKT MOJEI, MOACIUIAIITHPHIII,
MaTeMaTUK MOJEN TY3WIl YCyJUIapHu, aJrOpUTM, AJITOPUTMHHUHT OEpUIIUII
yCyJUlapy, aJIrOPUTMHUHT XOCCAIAPU,aITOPUTMHUHT TYpJIapU,0JI0K CXema,
AJITOPUTMHUK THIL.

Jactypiain acociiapu KypcHHHU YpraHuiiia Xap Oup YKyB maTepuaiu
Y4yH MOC MallIKjIap TaHJalll Ba YyJapJaH Jaapc >kapaéHuaa QoiganaHuin
aJoXuJla axaMusITra arajup.

Hactypiam acocinapu (anHuga MXTUEPUM MacalalapHM €YUl YYyH
KOMITbIOTEP/Ia Macajaiap e4uin OOCKAWIapy KyHuaarnda ypranusiain:
MacalaHuHT Ky WUJIUIIIHN;

Macananu equiin MOJACIIMHU TY3HIII;

Macananu eqnIn yCyiau SbHU aITOPUTMUHHA TY3HII;

Jactyp Ty3uiw;

JlacTypHU KOMITBIOTEP XOTUPACUTA KUPUTHIII Ba HATHUKA OJIUIIL;

Eunmum acocia.

buprHun Oockuyna macana Ba YHUHI OCpWIMIIMHM aHUKJIAIl Tayiad
sTunanad. ByHMHT y49yH Macajla HMMa SKAaHJIWTH Ba YHUHT TypjapW Xakuaa
MabIyMOT Oepuill kepak. MHCOH Musicua KaOyi KUJIMHTaH MabJIyMOTJIap KaiTa
UMUUIaHuO, yHU Oupop uil Oa)kapuilra yHjaaca, Oy MabiIyMOTJIap MHCOH YYYyH
Macajara ainaHagd. YMmyMaH (aH Ba TaIKUKOT kapaéHiapuima Oupop
MyaMMOHU XaJl KWIHIITa KapaTwirad noopa mMacana ned Kapamtaau. Macamanap
onnuii  Ba Mypakka® Typrnapra OymmHamu. UWudopmatukama  opawmii
Oaxkapuiaauran Oylpykiap OuiaH Xaji Oymaauran Macanajgap OJauid Macajasiap
ne6 kKapamaaw. Arap MacaJaHWHT Xal OVIWINM YHJIArd I[apTIapHUHT
Oaxapunuinmra 6o\uk 0ysca, OyHmaii Macaga Mypakka0 Macaia ed Kapaiaiu.

WNkxkynHun OOCKMY/Ia MacallaHd €UUITHUHT MaTeMaTUK MOJIEIH TY3HJIaJH,
SbHH MacaJlaHW OCpWIMINK Ba €YMMHUHHM MaTeMaTHK OelNrwiianuiap, MablyMm
KOHYH-KOMJQJIap acocujia MaTeMaTuk dopMynaiap spartwiaaun. SpaTuiran
MaTeMaTukK opMynaap Oepuirad MacallaHUHT MOJIENTU XMCOOIaHA IH.
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Yuunun  Oockuyza MacalajapHd — €4ull  TapTud  KouJajdapuHU
YMYMJIAIITUPUIIL SbHA MacallaHW EYUIIHUHT QJITOPUTMHHM TY3UII KEpak.
ByHUHT y4YyH aJrOpUTMHUHT OCpUIUIN YCYJJIADUHU Ba TYpJIapUHH OWJIUII
J03uM. AJITOPUTMIIApHU CY31ap, KaJaBajuiap, rpapukiap, aaropuTMUK THJT Ba
cxemaiap 0J0ku Epaamuia udoganan MyMKHH.

TypTuHun Oockuyaa Macana ydyyH Oupop JacTypiaml THIHAA AAacTyp
Ty3ull Tajgad KuiauHaau. byHaa MacaJaHUHT €4MIll YCYJIMHM JacTypliall TUIuAa
udponanam kepak. JlacTyp Ty3ull ydyH 3HT Ky KyJJIaHWJIAQIUTaH Ba IOKOPHU
UMKOHUSTIa s3ra OynraH pactypiam TWulapuaad ¢GoialaHuil Makcaara
MYBO(DUK.

bemunun Oockuyma Ty3wiraH JacTyp KOMIIBIOTED XOTHpacura
UHTEPIIPETaTOp JacTypiapu &EpaaMuia KUPUTHIAAH, TaxpHUpiall HWIUIapH
amaJira OUIMpUiIaId Ba JACTyp UINTa TYIIUPUINO HATHXKA OJIMHAIH.

OntuHun OOCKMY/IAa Macaja €YMMH acoCliaHaau. byHma MacalaHuHT
QITOPUTMH Ba JACTYpPH OaKapUIIUIIM WU30XJIaHATU, MAaCaJaHUHT €UYUMU TaXJIHII
KWJIMHATH.

Kommnbrotepna Macananap euumn O6ockuwiapu €paamuna MudopmaTtuka
Japciapuia  Mamkiaap  Oakapuil  YKyBUMJIAPHMHT  KOMIbTEpJa  MIILIAII
MaJjakajJsapuHu OLIrpuo, VKON bukpnan KYHUKMAaJIapuHU
PUBOXIIAHTHpUIITA €paam Oepaju.

Mognen cy3u noruHua modulus cy3mpan oamHMO, YI40B, MEBEP AeraH
MabHOJApHU Oungupaau. Mojen paeranna Oupop O0O0BEKT €KUM OOBEKTIap
TU3UMUHUHT 00pa3u €KW HaMyHacHu TyIIyHWiIagu. Macanan, EpHuHr momenu
neb T1I00yCHU, OCMOH Ba YHJIard IOJIy3Jiap MOJENH J1e0 TIaHeTapui SKpaHHH,
xap Oup omamMHHUHT Mojenu cudatuga dca MACIOPTUAATH CYpPATHHH OJIUII
MYMKHH.

Mopen  Ty3um  kapaéHu — MoAeUTAaITHpuil  aAe0  aTanajiu.
Monennamrupumn aeranga Oupop oOBEKTHH YIapHUHT MOJEUIapu Epaamuaa
TaIKUK KWJIHMII MaBXy[a TMPEAMET Ba XOJIWCAJaApHUHT MOJICJUIAPUHU sicall Ba
Ypranuun TyuryHUIau.

Moaennamrupuin — ycayouaan — XO3UprH  3aMOH  (paHimapu  KeHr
doitnanianMokia. Y HWIMHA-TAJKUKOT >KapaéHUHU CHTWUIAIITHPATH, Oab3u
XoJlap/ia 3ca Mypakkad OOBEKTIApHH YPTraHUIIHUHT STOHA BOCUTACUTA
ailmananu. MaBxyM OOBEKT, OJuCAa XOMIamraH OOBEKTNIAp, Kyla KUYUK
XOKMIArd  OOBEKTIApHH  YpPraHWiaa  MOJCIUIAIITUPUIIHUHT  aXaMHUATH
oexuécaup. MonemnamTupuil yciayOuaan ¢usuka, acTpOHOMHS, OHOJIOTHS,
UKTUCOAMET  (Qannapuaa OOBEKTHUHTI  (akar MablyM XYyCyCHAT Ba
MyHOcCa0aTIapyuHU aHUKJIaI1a xaM (poiianaHnuiaiy.

Monennapau TaHIall BOCUTaNapura Kapad yJgapHU yd Typyxra aKpaThiil
MyMKHH:a0CTpakT, (JU3MK Ba OMOJIOTHK.

Hapca €xu oObekTHH xaénmii TacaBBYyp KWJIMIN OpKaiu (opmyna Ba
yu3Manap €pAamMuga YpraHuiiga KYJUTAaHWJIQIuraH MOJEN aOCTPaKT MOJE
xucobnmanaau. AOGCTpakT MOJETHH MaTeMaTHK MOJEN 1e0 ataca XxaM Oynasu.



[IIyauHar ydyH aOCTpakT MOJCITHM MaTeMaTHUK Ba MAaTeMAaTHK-MaHTHUKHMA
MoJIeJIapra axpaTuiiajin.

duszuk Moxaemiap VpranwiaéTraH OOBEKTHM KHYMKJIAIITHPHUO scarll
épaamMuaa TaaIKUKOT YTKA3uIaa KyJIaHWIagural Mojen Xxucooaanaau. Ousuk
MoeIuiapra oObEeKTIAPHUHT KUYWKIAIITUPUITAH MaKeTiIapH, TypJiu ac6o0 Ba
Kypuiamaiap, TpeHaxepiap Ba Oomkaiap Mucoi 0yiaau. u3nk MojesuiapaaH
caMoJ€T, Kema, apTomoom, moesn, ' 9C Ba Oolika 0OBEKTIApHHU YPraHuil EKu
YJIApHU SApaTUIIA KyJUTAHWIAIH.

buonoruk Mozaen Typiu THUPUK OOBEKTJIAp Ba YJAPHUHI KUCMIIApU —
MOJICKYyJIa, XyKalipa, OpraHu3M Ba OomIKajsapra XOC OWOJOTHK TY3WJIHII,
GbyHKIMS Ba XapaéHIapHU MOACIUIAINTHPHUIIIA KyJUTaHmwiaau. bruomoruk Mozen
oJlaM Ba XaWBOHJIapJla ydpalJuraH MabliyM OHp XOJaT €KU KacCaJUIUKHU
nabopaTopusia XaiBoHIapAa cHHAO KYpUIl HIMKOHUHU Oepaju.

Ha3zopar caBoJsiapu:

1. Macana TymyHuacura Tabpud OepuHr.

2. Komnbrorepaa Macananap e4uil 60CKUWiIapura TaBcud OepuHr.
3. UndopmaTtukana MacanalapHUHT KaHJall Typjaapu MaBxya?

4. Macanara MoJieJ1 Ty3HII HUMa y49yH Kepak?

5. ANTOPHATM TY3UIIHUHT KaH/IAW YCYJUIApA MaBXKyHa?

6. lactyp Ty3uniga HuManapra ybTHOOp OepuIll Kepak?

2-MaB3y: ANTOpPUTMIIApPHH OJIOK-CXeMa KYpUHHIINAA U(oJaTaHUuIIIH

A’KpaTHJIraH €oar: 2 coat
MairyJiot Typu: Mabpy3a

Acocuii caBosuiap:
1. AnroputmiiapHu TacBUpJIAI yCYIUIAPH.
2. Cxemanap OJIOKHM Ba yJIapHU Ty3HIIJIa KYJUTAHWJIAIUTaH T€OMETPHK IIaKyuiap.
3. AITOPUTMJIAPHUHT TypJIapy Ba YJIAPHUHT TaCHU(U.

Mag3yra oua TasiH4 TylIyH4Ya Ba uOopajgap: Marematuk Mozedn,
dbopmyna, (QYHKIUSA, aJrOpUTM, aJITOPUTMIIAIN, QJITOPUTMHH TaCBHpJIAI
yCyJuIapH, anTOPUTMHUHT TypJiapH, cxemalap OJOKH, acTyp, AacTypJIalll.

ANTOPUTMIIAPHUHT OCpWIWIIM €KW yJIapHH TacBUPJAIl YyCyJUIapu
Kyluaaruiaapaas noopar o0yiaau:

e AJTOPUTMHUHT cy3Jap OpKajau UoaalaHUIIIH.
o AJTOopuTMHUHT QopMmynanap épaaMuaa OCpUITHIIIH.
AJTOPUTMHUHT JKaJIBaJl KYPUHUIIIHIa OCPHUITUIITH.
AJTOPUTMHUHT TacTyp MaKJIKaa WO aTaHHIIIN.
AJTOPUTMHUHT QJITOPUTMHUK THJIJIA TACBUPJIAHMIIIN.
ARTOpUTMHUHT rpaduk (TEOMETPUK cXeMaliap) MAaKINIa TAaCBUPJIAHUIIIN.
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1. AITOPpUTMHHUHT cy3/1ap opkaau udoaansanuimm. by ycynna mwxpouu
yuyH Oepuiaguran xap Oup kypcarma skymjiaiap, cy3nap opkaiu Oylpyk
HIakauaa Oepuiaiu.

2. AnroputMHMHT  dopmyaajgap OwiaaH  OepwiMIl  yCYJIHJIaH
MaTeMatuka, pusnka, KUME kabu aHukK (paniapaaru popMmynalapHu YpraHuuiga
doitnananunanu. by ycynnu 6ab3aH aHanuTUK Udoganam qeiunaiu.

3.  AUropuTMJApHUHI rpapuKk MmMAaKJIAWAa TACBHPJAHMIINAA
AITOPUTMIIAD MaxCyCc TeOMETpUK ¢urypanap €pramuia TacBUpJaHAAW Ba Oy
rpauK KYpUHUIIHN OJOK-CXeMa IeHnIaan.

4. ANTOPUTMHMHT KaJBaJI KYPUHUILAA OepUIMIIA. AJTOPUTMHUHT Oy
Tap3da TacBUpPJAHUIIIAH XaM Kyn Qoilgamanamu3. Macanan, wmakTtabna
KYJUIaHHO KEIMHAETraH TYPT XOHAJIM MAaTEMaTUK >KaJBayyiap €KU Typiau XUl
jgorepesnap kaaBaviapu. DOyHKUUSJIADHUHT TpauUKIapUHA YH3UIIAA XaMm
QITOPUTMIIAPHUHT KUMMATIIapy KaJBalld KypUHMIIIapuaaH dhoigananamus. by
KaOu kaaBauiapAaH QoimanaHuIl aJIropuTMIIapu cojjia Oynran Tydaiiau
yJIapHU Y371aIITUPUO OJTUIIT OCOH.

IOxopuna kypwiraH airopuTMJIAQpPHUHT  TacBUpJALI YCYJUIAPUHUHT
acocuil Makcaju, KyWuiraH MacajgaHu €uYuIll Y4yH 3apyp Oynran amasap
KETMa-KETJIMTUHUHT OSHI KyJlaili XOJATUHHU aHHWKJAll Ba NIy OWIaH ojaaMm
TOMOHMJIaH MpOrpaMMa €3WIIHU SHaJa OCOHJIAIUTHUPHILIAH uOopatr. Aciauaa
porpaMma Xam aJrOpUTMHUHI OOLIKAa OUp KYpUHUIIU OYJInO, y MHCOHHUHT
KOMIIBIOTEp OWJIaH MYJIOKOTUHU KyJalpoK amainra OIIMPHUII YUYH
MY JKaJUTaHTaH.

Kynmuunuk xoiiapja MacajiaHu €4uill Y4yH Oepuirad KypcarMmajiap Ba
OyHpyKJIap KETMa-KeTJIIUTUHU TacBUpJallAa aJrOPUTMIIAPHUHT  rpaduk
makJiiapaad SbHU cxeMajap OJiokuaaH ¢hoiaaiaHuIagm.

brok-cxemanapuu ty3uiga doiganaHuIauran acocuil cojijia TeOMETPUK
dburypanap Kyhuaarmiapaad noopar.

- Ma®BayMOTAGDHE KHPDMTHIT SACKLL,

- AManpnapHi DaskapMil (V3AaUI THPHUL) SAOK M,




L/_/ - HUEapHul DAOEH;

- TarpopraHYEYM RApasHAaPHH
Hhoraralr DAOEH;

- HapTaapHE TEEITHPDHMIL 2EM TARMOE A —
HYBYM MapasHAaDHHW TaCBUDAANT SAORU,

- KHcM pacTypra MyposKaaT BMAWI OACKLL,

bnok-cxemanap OuiaH MIUIAIIHYA AXIMIMIA0 Y3MAITUPUO ONMII 3apyp,
YyHKU Oy yCyJ aJropuTMiapHU U(OAAIAIIHUHT KyJlail BOCHUTalapuiaH OupH
OynuO mporpamMma TY3UIIHM OCOHJAIITHPAI, Mporpammainail KOOWIHSATHHU
MycTaxkamiaiau. AJTOPpUTMHUK TUJiapaa OJIOK - CXEMaHWHT  acoCHit
CTPYKTypaJlapura Maxcyc orneparopiap MOC KeJaaiu.

bepunran macanaHUHI KYpUHUILUTA Kapad, alrOpUTMIIADHUHT KyHUJaru
Typaapuaad QoiiianaHuiIanam:

e  Yusukim aaropuTmiap.
e TapMmokilaHyBYM aJITOPUTMIIAP.
e TakpopiaHyBYM aJIrOpUTMIIAP.

Uu3uknm anropuTmiiap — OAJMM KYPUHUILJArM Xe4 KaHIaWd [Iapriapra
OofnuK Oynmaran Ba TapTuO OwunaH ¢akaT KeTMa-KeT Oaxapuiagura
KapaéHapra Ty3WIaIUTraH alfOPUTMIIAPIUD.

TapmokyianyBun  anroputmiiap —  Oupop  maprra  MyBO(UK
Oaxkapuiauran KypcarMmanap OuiaH Ty3ujaaJural alropuTMIapamp.

TakpopJiaHyBYM alnropuTMiIap — KyIl MapTa TaKpopJIaHAAUTaH KUCMHHU Y3
MYHra OJiraH Ba OMpop mapT OakapuiryHda JaBOM 3TaJUraH alropuTMIApAMD.

FOxopunarn cxemanap Oyioku 3neMeHTIapuian (organanud, aaropuTM
TypJapUHUHT HaMyHaBUI KYpUHUILIAPUHU Kyiiuaaruia udoaanan MyMKHH:
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Ynzangm TapmognanyeTN Taxpopnanysuan
AJTOpUTMIAD AJTOpUTMIAD AJTOpNTMIAD

Xap KaHmad Mypakka® aJrOpUTMHHM XaM YyuTa acoCUd CTpYKTypa
éplaMuia TacBHUpjalml MyMKHH. bylap keTMma-keT/iIHK, aipu Ba TaKpopJall
CTpYKTypajlapuaup. by cTpykTypamap acocuaa 4YHM3UKIH, TAPMOKJIAHYBYM Ba
TaKpOpJIaHYBYU XMCOOJIAII KapaéHIapUHUHT aJITOPUTMIIAPUHU TY3UIIT MYMKHH.
YMymaH oJrasna ajiropuTMIIapHU IMIAPTJIM paBUIAa KyWHJard TypJapra
aXpaTUIl MyMKUH:

YU3HUKJIIM aJrOpUTMIIap,

TapMOKJIaHYBYH AJITOPUTMIIAP,

TaKpOpJaHyBYM EKU LIUKIIMK alrOpUTMIIAp,

MYMa-{Y KOMIAIITraH OUKIUK AJITOPUTMIIAP,

PEKYPPEHT aaropuTMiap,

TaKpOpJIaHULUIAP COHU OJIAMHAAH HObMAIYM aJITOPUTMIIAD,
KETMa-KeT SIKWHJIAIIYBYN aJIrOPUTMIIAP.

NxTuépuii Macayiara aropuT™ TY3HUIl YUyH aJITOPUTMHU HUDOIaTaITHUHT
TypJIM yCyJulapujaH (onIagaHuil MyMKUH. AJTOpUTMIIApHU cy3iap EpaaMuaa
ndomanamHl  KyHIAIWK XaétuMmuzaa Kynm yupadguran «Yo#t  mamuarm
AITOPUTMU» MUCOJIUA KyHH1aruda TaCBUpJiall MyMKHUH:

* YolHaK KOIIKOFH OYMJICHH;

* YoliHaKHU KalHOK CYB OMJIaH YalKaJICUH;

* YoliHakka OMp YOU KOILIMK KYpPYK YOW COJIMHCHH;

* YoliHaKKa TYJATyHYa KailHaraH cyB KyHWJICHH;

* JoMHaK KONKOFH ENUJICHH;

* YoitHakHU cOuMK OuiaH ypald, Oemr nakuka aaM OCpUICHH.

ANTOpPUTMHU alITOPUTMUK TWI €pJaMuia Ty3ull macainacuHu «KBagpat
TEHIJIaMaHH €YHIID) aITOPUTMH OPKAJIA Kyugarnia KeITUPUII MyMKHH:

anr KBagpar TeHrnamManu eduin (Xak a,B,C, X1,Xp, JIUT Y)

apr a,B,c
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HATHUXKA X1,X2,y
6omn xak D
D:Kb2—4*a*c
arap D<0
OyIica y:K «eUnM HYK»
aKC X0J/1a Y:K «CUUMHU 00p»
arap Dx0

oyica x '=—£
'Y 2a

an oyinu
Tam
Hazopat caBosuapu:

. Macaiann 9XMpa euninn 0ouKa4Iapy HedTa?
. AJITOpPUTM Ba YHUHT XOCCaJJapUHU TYITYHTUPUO OCpPUHT.
. brok-cxemaia UIITHPOK ATYBUM OJIOKJIApHU caHa® OepHHT.
. AITOpUTM TylIyHYacura Tabpud OCpuHT.
. AJTOpPUTM Ty3HILJIa HUMajapra ybTHO0p Oepui kepak?
. AITOpUTMHUHT KaHAail Typiapu 6op?
. AITOPUTMHUHT KaHAail Oepuinil yCyuiapu MaBxyz?
. AJITOPUTMHUHT OSpPWIIHII yCYJUTapUTa MUCOJT KEITUPUHT?
. AITOpUTMIIApHUHT KaHJal xoccanapu 6op?
10. AaropuTMIIallTHUHT KaHAal axamMusaTa 0op?
11. T'epon ¢popmynacu Oyitnda yuOypuak F03aCHHH XHACOOJIAIT aITOPUTMU
TY3UJICUH.
12. z=x*+2x*+b GYHKOUSHA X=3 KHIMaTH1a XUCcoOJIall alrOpUTMUHUHT OJIOK
CXeMacH TY3WJICHH.

OCooO~NOoO ULl WN -

3-maB3y: C++ TUIIM CUHTaKCHUCH Ba YHUHT JIEKCHK aCOCH..

A’KpaTHJIraH €oAar: 2 coat
MaryJiotT Typu: Mabpy3a

JAPC P E X ACH (acocwuii caBosiap):

1. C++ Tunu tapuxu
2. C++ tunu andaBuTu Ba JeKceMmaap
3. Unentudukaropiap Ba KaauT cy3aap
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Mag3ynaru acocuil TasiH4 TyuryH4ajnap Ba mOopanap: [lactypnam Tuiu,
IOKOpY Ba KyWH Jlapakajary JacTypJiall TUJH, JeKceMa, UAeHTU(DUKATOP, KaTuT
cy3, QYHKIUS, KOMIIUAJISITOP.

Keliuarn #unapaa amanuid JacTypudiiapra XyjAa Kyl HHTErpalydoH
JacTyp TY3WII MyXuTiapu Takinud ostunasntd. by myxutinap y €ku Oy
UMKOHUSTIapu  Ownan  Oup—Oupuman  dapk  KWiIaau. AKcapusT
JTACTYPIAIITHPUIIT MyXUTIAPUHUHT ¢yHIAaMmeHTan acocu C++ tmnura OGopud
Takanaau. bus ymly MaB3yna Kyiinaaru caBojuiapra ),aBo0 oJlaMus3:

o Hwuma yuyn C++ Tunm nactypuil MaxcyJoTJIapHU MIUIA0 YHMKHII COXacHaa
cTaHJapT OYIuoO KoIau?

o C++ tunmaa nactyp unuiab YMKUITHU KaHJlai y3ura Xoc TOMOHIapu 6op?

o C++ tunmuaa nactyp KaHaail €3uiiaid Ba KOMIWIALNS KWIMHAINA?

C++ THJIM Tapuxu

bupunun snekTpoH XucoOjaml MalMHalapyu Mmaao Oynuiy  OuiaH
JAcTypiall THIIApU HSBOJONMICK OonutaHaau. JlacTinaOku KoOMITbIOTEpIIAp
UKKUHYM KAXOH YPYIIM BakKTHla apTWUICpUs CHapSAJApUHUHT Xapakar
TPACKTOPHUSICUHU XUCOO-KUTOO KWIMII Makcaauaa Kypuiaran osau. OnjauH
JACTypyWIap SHT COJJa MalluHAa TWIWHU Y3uaa WOJATOBYM KOMITHIOTED
KOMaHJajdapu OujiaH WIuIaramnap. by koManmanap HOJ Ba OupiiapiaH TaIIKWIT
TOMNTaH y3yH Karopiapaad ubopat Oynap sau. KelnHYaIUK, UHCOHJIAp YYYyH
TyLIyHapJd OyJiraH mMallHa KOMaHAaJapyuHU y3uaa cakjioBuu (macanan, ADD
Ba MOV kxomannanapu) accembmnep T spatwaau. [y Baktmapaa BASIC  Ba
COBOL cunrapu roxopu caTtxjim TWIIAp XaM THaiao Oymmukw, Oy THiIap
Typaiam cy3 Ba TalIJapHUHT MaHTUKUM KOHCTpYKIUsicuaaH QoiinanaHuo
JacTypjall WMKOHMSTH sSpaTWiav. by KomMaHjalapHu MalivHa TUIIUTA
WHTEpIpEeTaToOpiiap Ba KOMIUWISATOpIap Kyuupap >au. MuTepnperaTtop nactypHu
VKUI JkapaéHuJa YHUHT KOMaHJaJlapMHU KeTMa - KeT MallliHa THJINTra
VyTrazaau. KoMmunsTop 3ca AXJIUT MporpamMma KOJAWHH OuUpop OuUp Opasiuk
dbopma - oObekT dainura YyTKazaau. by OOCKWY KOMIMIAIMS OOCKUYH
nevunanu. bynnan cyHr koMnuiasTop oObeKTIn (aiHu OaxkapuinyBun (aiinra
allTaHTHpaTUTaH KOMIIAHOBKA JAaCTYPUHU YaKUPaJIH.

WNuTepnperaropiap OniiaH MILIANI OCOHPOK, YYHKH JACTyp KOMaHIanapu
KaHJall KeTMa - KeTiaukKaa €3winraH Oysica mry Tap3ga Oaxapuiaau. by sca
IacTyp OaKapWIMIIMHUA HA30paT KWIWIITHU OcOoHmamTupaan. KoMmuasaTop aca
KOMIOWISAIMS Ba KOMIAHOBKa KabOu Kymmumya OOCKUWIapjaH uOopar
OYJTaHIUTY YYyH yJapJlaH XocCwi OyiaauraH OakapuiiyBuu (pailiiHU TaxJiii
KWIWII Ba Y3TapTUPHII MMKOHUSTH MaBxXys sMmac. DakaTruHa KOMITHIISIIUS
KWIMHTaH (Haits1 Te3poK Oakapuiaau, YyHKA OyHAarun KoMaHaalIap KOMITHIISIINS
Kapa€HUIa MalllMiHA TUJIUTA YTKA3WIraH Oymaam.
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C++ xabu KOMIWJISAIMSA KWIYBYM JAacTypiialll TWUIAPDUHU SHA Oup
ad3ayur  Xocusl  OyiraH JacTyp KOMIIBIOTEpJa KOMIMJIATOPCU3  XaM
OaxxapuinaBepaau. WHTepmperamus KATyBYM THIIApAa dca Tal€p HacTypHH
UIUIATUII YYYH adaTTa MOC UHTEPIPETATOP NACTYPH Tajlad KUIUHAIH.

Aiipum tuinapaa (macaman, VISUAL BASIC) wunTeprniperatop poJIMHH
TUHAMHUK OuOimoTekanap Oakapaaw. Java TUJIMHUHT HWHTEPIIPETaToOpH 3ca
Bupryan wmamuHaaup (Virtual Machine, éku VM). Buprtyan mammHamap
cudaruaa oxaraa opoysep (Internet Explorer éku Netscape) nap kyuranuiamy.

Kyn wwutap naBoMuaa HAAacTypjapHUHI ACOCUM HMKOHUSATH YHHHT
KUCKQJIMTH Ba Te3 Oakapwiuiiy OwiaH Oenrminanu® kenuHap 3. JlacTypHu
KHYUKPOK KWJIUIITa WHTWIWII KOMIBIOTED XOTHPACHHHU XKyJla KAMMATIUTH
Ounan OoFnMK OYyica, YHUHT Te3 OaKapWIMIINra KU3UKHII TPOIECCop
BaKTUHUHT KUMMAaTOaXOJUTHra OOFIHK 31H. JICKHH KOMITBIOTEPIAPHUHT HAPXH
TymUIIyd OWJlaH JacTyp MMKOHHUSTHHU OaxoJialll ME30HM Y3rapju. XO3Upru
KyHJa JACTypUMHUHT WII BaKTH OW3HECJa WNUIATWIAIUTaH KYITHHA
KOMITBIOTEPJIAPHUHT HApXUAaH IOKOPH. X03up/ia MpodeccuoHa tap3aa 3uirad
Ba OCOH DJKCIUTyaTallusi KWJWHAJUTaH JacTypiapra Tanad omud OopMOKIa.
OKCIUTyaTallMSIHUHT  OJIMIUINTH, KOHKPET MacajlaHu euyuil OusaH OOFJIUK
Oynran TanaOHU O3pOK Y3rapuilura, JacTypHH OpPTHUKYa YUMKUMIIAPCU3 OCOH
MOCJIAIITAPHUII OWJIaH U30XJIaHA Y.

C++ Tuim ajaBUTH Ba JieKceMaJsiap

C++ Tt andaBUTH Ba JieKceMalapura Kyiuaaruiap Kupaiu:
- KaTTa Ba KWYUK JOTHH aldaBuTH Xaphiapu,
- pakamnap - 0,1,2,3,4,5,6,7,8,9;
- wmaxcyc oemrmmap:“ { } | [1()+-/ %\ ; :72<=> 1 & ~# " *
AndaButr OenrunapuiaH TWIHHHT JIGKCEMajapy MIAKIUTAaHTHPUIIAIN:
uaeHTuuKaTopaap; KaauT  (Xu3Mardyd €KW 3axupallaHrad) — cy3iap;
y3rapMaciap; amauiap OeNTUIaHnuIuIapH; aKpaTyBUMIap.

NnenTudurkaropaap Ba KaJIUT cy3aap

[Iporpammanam TWIMHUHT MYXHM TasH4Y TYIIyHUajJapuaaH OUpH -
uaeHTUGUKATOP TylIyHuacuaup. Moenmuguxkamop - Oy KaTTa Ba KUYUK JIOTHH
xapduapu, pakamiap Ba Tar umsuK (‘ °) OenrmiapujaH TalIKWAJ TONTaH Ba
pakamaaH  OomnulaHMaiguraH  Oenruiap — KeTMa-KeTJIMTUTra  alTHIIaJIu.
Nnentudukatopnapaa xapdiaapHUHT peructpiapu (karra €KUM KUYUKIIUTH)
xucobra ommHaau. Macaman, RUN, run, Run - 06y xap xun
uaeHTU(UKaTOpAApIUD.

Unentudukatopinap Kauut cy3nap, Yy3rapyBuwiap, (QyHKUMsIIap,
HUILIOHJIap Ba OoIIKa 0OBEKTIapHU HOMJIAIIIA UIILJIATUIIAIH.

C++ TWIMHMHT KaJauT Cy3iapura Kyuuaaruiap KUpaau:

asm, auto, break, case, catch, char, class, const, continue, default, delete,
do, double, else, enum, explicit, extern, float, for, friend, goto, if, inline, int,
long, mutable, new, operator, private, protected, public, register, return, short,
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signed, sizeof, static, struct, swith, template, this, throw, try, typedef, typename,
union, unsigned, virtual, void, volatile, while.

Oxopuna kentupwiran uaeHTUGUKATOpIapHU OOIIKa  Makcajanaa
UIUIATUII MyMKHUH 3Mac.

[Ipouieccop peructpiapuHu  Oenrwiam  y4yH KyduJgard cysiap
UIUTATUIIAIN:

_AH, AL, _AX, EAX, BH, BL, BX, EBX, CL, CH, _CX, _ECX,
_DH, DL, DX, EDX, CS, ESP, EBP, FS, GS, DI, EDI, SI, ESI,
_BP, _SP, DS, _ES, _SS, FLAGS.

bynapnan Tamkapu «  » (MKKWTa Tardu3uk) OenruiapujaH OOIUTaHTaH
uaeHTUGUKATOpIap KyTyOXoHamap y4uyH 3axupananrad. Ly cababmu ‘ ° Ba
«__» OenrmwnapHu WACHTU(UKATOPHUHT OupuHuM Oenrucu  cudaruga
unuiaTMarad MabKyn. WMaentudukatop Oenrwiap opacuaa npoOen HILIaTUII

MyMKHH 5Mac, 3apyp OynraHga yHMHr VpHUra ° ° WIUIATAII MYMKHH:
Cilindr_radiusi, ailana_diametiri.

HA3OPAT TOIIIINPUKIIAPU:

1. C++ Tunu andaButw.
2. C++ Tunmaaru KajmuT cysiap.
3. lactyprnani TUIapy KiacCu(UKAIHSICH.

4-map3y: CH++ TWIM JACTYpUHUHT TY3WIHILIW Ba MIAKIIH.

ASKpaTHJITaH €0ar: 2 coar
MairyJioT Typu: Mabpy3a

JNAPC P E XX ACH (acocwuii caBomiap):

1. C++ tunmaary mporpamMma TY3WIHIIN Ba YHUHT KOMIWISIITUSICH
2. C++ tunuaa OaxxapuiryBuu Gaii sspaTuill 00CKUWIapu

Mag3ygaru acocud TasHY TylIyHUaiap Ba wubopanap: Ilporpamma,
KOMITUJISLIUSA, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMITUJIISATOP.

C++ Tunuaary nmporpaMMa Ty3WIMIIN Ba YHUHT KOMITWJISLUSCH
C++ Tmampa nporpaMMa  TY3WIMIIM —TYLWIYHTHPUIO Y4yH COJJA
IIporpaMma KeJITUpaMHu3.

#include <iostream.h> // capnaeBxa odainum xKyunmu
int main|() // 6om dyHKUMS TaBCHUbM
{ // 6nox 6omnaHmum
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cout<<”Salom Olam!\n”;// caTpuu uon sTum
return O; // byHKIMS KanTapaguraH KuiMaT
} // 6moxk Tyramm

[Iporpammanunr 1-carpuna “#include” npenpolieccop Kypcarmacu
O0ynub, mporpaMma KOAMWIa CTaHJIAPT OKUMIIM YKUII-E3ulll (PyHKIUsUIapU Ba
YHUHT V3rapyBuujiapy 3bJIOHM >KOWiamraH «iostream.hy» capnaBxa ¢aiiauHu
kymragu (MHemoHuka: ‘i’(input) - kmputuimn (Ykuin);, ‘o’(ouput) - dukapwuii
(€3umr); “stream”- okwmm; ‘h’(head) —capnasxa). Kenumrys OViimda craHmapTt
OKMM SKpaHTa 4yuKapuiln xucoOiananu. KeilmHru xaTopiapaa mporpaMMaHUHT
sroHa, acocwii pyHkusacH - main() dyakmusicu taBcudu kenrtupwirad. lyau
Kai otumr kepakku, C++ nmporpammacua andoarra main() gyHkmuscu OVTuimm
IapT Ba Iporpamma 1y (QyHKIUSHH Oakapuil OWilaH Y3 WIIMHMA OoLLTaiau.
®OynkIus HoMu oiiuaard “int” kaimT cy3u QyHKIWS OaKapyIIAIITN HATHKACH Y
OyTyH COH KUMMaTHHM KaWTapWIlld KepakJIWruHu Oungupanud. by Xomar
GyHKUMS-HUHT MaTeMaTukajgard TaBcudura moc kenaau. KeimHru karopnaax
GbyHKUIMS TaHacH - (PUrypaiy KaBcra OJIMHTaH amMalljiap KeTMa-KeTIUTHU Keaju.
busnuHr xonaa QyHKIMS TaHACH UKKUTA amaiaad nuoopat. bupununcu, KOHCON
pexumuaa Oenruiap KeTMa-KeTIIMTMHA OKMMIa YMKApHUIl aMalld KYJUTaHWJITaH.
Bynunr yuyn «iostream.h» capmaBxa Qaitninna aHukiaaHraHn COUt 0OBEKTHIAH
doitgananunrad. YHUHT GopMaTH KyHuaara KypuHHIIIA:

cout << <udoga>;

By epaa “<<” — MabJIyMOT y3aTHII amMalH («..ra )onamTup»), <udona>
cuatuaa y3rapyBuu €KU CHUHTAKCUCH TYFpU E3WIraH Ba KaHIaWIup KuiMar
KaOyJ1 KWJIyBUM TWI U(POJIacH KETUIITU MYMKUH (KeUuHYanux, Oypuaxk Kaec uuuea
ONIUHeAaH Y30exua camp OCMUHU MUl MapKkubuea Kupmauoueaw myuiyHua o0ed
Kabyn KUIuuL Kepax).

WNxxuHuucu, GyHKIUS Y3 UIIWHA TYTaTTaHJIUTUHUA aHTJIATyBUM Ba YHJIAH
YUKUIITHU amaira omupyBun “return 0;” omneparopuaup. Onatna, GaxapuIum
HOpMaJl Tyraran (yHKIMsUIap omepanuoH cucteMara 0 KUiiMaTUHU KalTapaju.
[y xounary pyuos KWjiaraH xoJjjaa nporpamma xam 0 KuiiMaTUHU KaliTapaju.

baxxapuinyBun mporpaMmMaHu XOCWJI KHWIWII Y4YyH TMporpamMa MaTHU
KOMITWJISALIUS KUJTUHUIIN Kepak. KoMmumsius skapa€HUHUHT Y3U XaM HKKHUTa
OOCKMYJIaH TaIlIKWJI TOMaau. bommma mpernpoieccop WIUIAWIN, Y MaTHIAru
KOMITWJISIIUSL TUPEKTUBAJIAPUHN Oaxkapamu, XycycaH #include mupexruBacu
Oyinua kypcatwiran kyryOxoHanapaad C++ Tunuaga E3wiraH MoOJyJUIapHU
nporpamma Tapkuoura kuputaau. LllyHnan cyHr keHradTupwiraH nmporpaMmma
MaTHM KoMmmuisTopra y3atuiaau. Kommums-top ¥3u xam mnporpamma Oyiuo,
VHUHT Y4yH KUPYBYM MabiymoT Oynu6, C++ tuinupga €3uiran mporpamma
MaTHU XucoOnaHaau. KoMmuisiTop mporpamMma MaTHUHHU JieKkcema (aTomap)
AJIEMEHTJIapra aXpaTaJd Ba YHU JIEKCUK, KEHMMHYAIUK CHUHTAKCUK TaXJIWJI
Kmiaau. JIeKCUK Taxymmil skapa€Hua y MaTHHU JIGKCeEMaapra aXpaTull y4yH
«mpoben axpaTyBuu-CMHW» wunuiatagu. [Ipoben axparyBumcura - mpoOen
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oenrucu (W), ‘\t” - TaOyssius 6enrucy, ‘\N’- KEMMHIH KaTopra YTHII OeIrucH,
OOIIKa a)KpaTyBUMJIap Ba U30XJIap KHUPAIU.

C++ tunmaa 6axapuiyBUM MporpaMma sspaTuil OocKu4sap:

1. Mars Taxpupuaa (oaaraa mporpaMmaiani MyXUTHUHHUHT Taxpupuia)
nporpaMMa MaTHU Tepuiaau, Oy ¢aliHMHT KeHraitmacu “‘.cpp” Oymanwm,
Macanas “salom.cpp’;

2. Ilporpamma maTHM €3wiran (aia KOMOWISATOpra y3aTuiagu. Arap
XaToJukiap Oyica, ynap TYFpuiiaHau;

3. Kommunsarop TOMOHHUIAH MporpamMma MaTHHMra capiaBxa ¢aiia-nap
kuputmiaau (“#include ” npemnporeccop Kkypcarmacura MyBo(puk);

4. Kommuarop “.obj” (“salom.obj”) keHrant™Manu oObeKT Gaitan XOCuI
KWJIaIu;

5. KommnonoBka (>kamyioBuM) €Epaamuaa oOBEKT aiinra KyTyOXoHa-
JaplaH 3apyp QyHKUMAJIApU KyIIWiIagu Ba “.exe” KeHraiMaiu Oakapu-IyBYd
aiin - mporpamma xocuia 6ynaau (“salom.exe”);

6. Ilporpammanu wuira TYIIHpPUII Y4yH OyHpyK caTpupa MporpaMma
HOMUHHU Tepuil Ba “Enter” ryrmacuuu 60ocui etapiu.

Bocknunapna ro3ara kenyBud (paiJlapHUHT HOMJIApU OOIUIAHFUY MATH
(dalinuHUHT HOMU Ominan Oup xun 6ynaau (1.1-pacm).

IOxopuaa kentupuirad mnporpamma Oa)kapWiIMILK HaTHKacuia 3KpaHra
“Salom Olam!” carpu yon >TUIaAM.
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salom.cpp

* cpp IIporpamMyaHBHT
GOMITAHTHY MATHH Directory (Kopuii xamaioz)
v Include diractory
[Tpenpomeccop RHPHTIHMWT&H -
taiinmap
salom.cpp
L 4
IIporpasmgasssr Tiia
“ePp e MATHH )
¥
Konmmumarop (Compiler)
salom.obj
iy ¥ T
. [Iporpasmasusr .
*.obj porp Output directory
00BEKT KOIH
v Library directory
Aammopan (Linker) Kyryoxona
DVHKIIHATAPH
salom.exe
L J
-
= baxapuayvean _
exe porpanMMa Cutput directory

1.1-pacm. baxapmiryBuu nporpaMManu Tai€piant 0ocKu4uiIapu

[Iporpamma MaTHU TYyIIYHaApAW OVJIMINKA YYyH HM30XJap HIUIATHIAIIH.
N3ox1ap KOMIUISATOP TOMOHHUIAH «ymKa3uby 10O00pWIaan Ba yiap mporpaMmma
amaJl KWIMIINTa XeY KaHJIal TabCUp KUJIMan/In.

C++ Tunmma n30xj1ap UKKWA KYPUHUIIIA E3VITAITN MyMKHH.

bupununcuga “/*” pman  Oomwrtanu®O, “*/”  Oenruiap  opanuruia
Xoinamran Oapya Oenrwiap KeTMa-KeTJIMTU W30X XUCOOJIaHaIU, WKKUHYHUCH
«camputi uzox» ne0 HOMIaHagu Ba y “//” OenrwiapmaH OollaHraH Ba catTp
oxypuraua €3miraH Oenrujap KeTMa-KeTIuru Oynaau. M30XHWHT OWpuHYH
KYpUHUIINAA E€3WITaH U30xjap Oup Heda caTp OYnuIIM Ba ynapaaH keitmn C++
orepaTopiiapy TaBOM STHUIITH MyMKHH.

Mumucour.

int main()

{
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// By xaTop uBOX XMucobiaHamgu
int a=0; //int d;

int c;

/* int b=15 */

/* - msox 6GownaHmum

a=c;

usox Tyraum */

return O;

}

[Tporpammana d, b ¥y3rapyBumiap 3bJIOHIApU HHOOATra OJIMHMANIM Ba
a=C amanu OakapuJIMaiiiu.

Macanan:

int uzg=324;

cout<<uzg; // ByTyH COH YOIl STHUIaIN

bepunrannapuu craHgapt oKuMMIaH (ojaTiaa KIaBUATypasiaH) YKHUIIT
KyHugara gopMaria amaira OlmmpuIaau:

cin >> <y3rapyBuu>;

by epna <y3rapyBun> oKuMJaH KUiMaT KaOyJl KHJIYBUM Y3rapyBUNHUHT HOMH.
Mucoun:

int Yosh;
cout<<”Yoshingizni kiriting ” ;
cin>>Yosh;

Bbyryn Typnaru Yosh y3rapyBuncu KUpUTHITaH KUIMATHH Y3JIaIl-THPA/IH.
Kuputunran xuiiMaTHU y3rapyBud Typura MOC KEIUIIMHU TEKIIU-PUII
MachyJUATH IPOrpaMMa Ty3yBUUCUHUHT 3MMMACHUra IOKJIaHaIu.

bup naiitHuHT y3una npoOen BocuTacuaa Oup HedTa Ba Xap XWiI TypJaru
KUAMaTIapHu OKHUMAAaH KupuTuil MyMKuH. Kwuiimar kuputum “Enter”
TyrMacuHu OocHIll OujlaH Tyraiau. Arap KUPUTWITAH KuUHMaTiap COHH
y3rapyBuuiap COHHAAH Kym OVica, «opmuxua» KuiimaTiap Oydep xoTtupana
cakj1aHuO KoJs1aIu.

#include <iostream.h>

int main()

{

int x,y;

float z;

cind>>x>>y>>z;

cout<<”0’gilgan giymatlar\n”;
cout<<x<<’ \t’/<<y<<’'\t’'<<z;
return O;

}

V3rapyBuniapra KuiiMaT KUPUTHII YdyH KJIaBHATYPa OPKaIH
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10 20 3.14 <enter>

xapakatu amanra ommmpwiaau. lyHu Kaig 3TUII KEpakKd, OKUMIra KHAMaT
KUPUTHUIIIA TPOOEIT aXKpaTyBuu XUcoOmaHaau. XaKuKuidi COHHUHT OyTYyH Ba
Kacp KucMIiapu ‘.” OeJIrucu OWIaH axxpaTuiiaiu.

HA3OPAT TOIIIINPUKIIAPU:

1. C++ Tunmaa gactyp CTpyKTypacH.
2. baxxapunyBuu (haiin XOCHI KWIHII OOCKUYIAPH.
3. Komnunsanus Ba KoMnaHoBKa dapKiapu

5-maB3y: beprirannap typiaapu. C++ TUIMHUHT TassHY TypJIapH.

A’KpaTHJIraH €oar: 2 coat
MairyJiotr Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosuiap):

1. V3rapmacnap
2. bepwirannap Typiapu Ba y3rapyBuuiap
3. C++ TWIMHUHT TasHY TypJapH

Mag3ynaru acocuit TassH4Y TylIyHYanap Ba nbopamnap: Y3rapmac, y3rapyBud,
XaKUKWAH, OyTYH, OCITHIN, MAaHTUKHH.

Virapmacaap

Vieapmac (mumepan) - 6y (QUKCHpIAHTaH COHHH, CATPHH Ba OEITHMHH
nudoaanoBun JeKceMaaup.

V3rapmacnap Gemrra rypyxra OymuHamm - Gymyn, yaxuxuii (cysyeuu
Hykmaau), canab ymunyeuu, oeneu (mumepnu) Ba camp («Kcmpumey, aumepiu
camp).

Kommunsarop y3rapmacHu Jsiekcema cudartuga aHUKIAWIU, yHTa
XOTUpaZaH >KOW aXparaau, KYpUHUINKA Ba KuiimMaTtura (Typura) kKapad Moc
rypyxJjiapra oynanu.

Byryn y3rapmacaap. bytyn V3rapmaciap Kydugaru Qopmariapia
oynanu:

- VHIIUK COH;

- CaKKH3JIUK COH;

- VH OJTHUJIUK COH.

Vunux y3eapmac 0 pakaMuaas Gapkiy pakaMIaH OOIITAHYBYM paKaMiap
ketMma-keTauru Ba 0 xucobmanaau: 0; 123; 7987; 11.
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Mancghuti yzeapmac - 6y nmopacus y3rapmac 0ynu0, yHra dakaT HIIopaHu
Y3rapTUpUII aMaiy KyJJaHWIrad 1ed xucobaaHaay.

Cakxuznux y3zeapmac (0 pakamMugaH OOIIJTAaHYBYM CaKKM3JIUK CAHOK
cuctemacu (0,1,..,7) pakamiapuaaH TalllKWJI TONTaH paKaMiiap KeTMa-KeTIIUTH:

023; 0777; O.

Vu omnmunux yzeapmac “0x” éxm “0X” OGenrumapuaaH OoIIaHAAMTaH YH
OJITWJIMK CaHOK CHCTEMAcH pakamJiapuaaH uOopaT KeTMa-KEeTJIMK XUCOOJaHaIH.
VH ONTMIMK COH &mmmmmpard xapd Oenrumapn HMXTHEpHE perucTpiapia
OEpUITUIIIN MYMKHH:

O0x1A; 0X9F2d; 0x23aAbC.

KoMmunaTop COHHUHT KuiiMaThTa Kapa® yHTa MOC TYpHH OENTHIIaiIu.
Arap Tunaa GenruiaHrad TypJjap nporpamma Ty3yBUMHH KaHOATJIaHTUpMaca, y
OLLIKOp paBUIJA TypHH KYpcaTHIIM MyMKHH. ByHUHT ydyyH OyTyH y3rapmac
pakamiiapu oxupura, npooencus | éxu L (long), u éku U (unsigned) é3mnanu.
3apyp xoJutapaa Outra Yy3rapMac ydyH Oy OeNrMiIapHUHI MKKUTACUHU Xam
WIUIATUI MyMKHH:

451u; 012U1; O0xA2L.

Xakukuii y3rapmacaap. Xaxukuti yzeapmaciap - Cy3yBUd HYKTalau COH
O0ymu0, y Kk Xui ¢hopmartia OEpUIUITT MyMKHH:

- YHIUK @uxcupaanean Hykmanu ¢opmaraa. by kypuHuinga coH HyKTa
OpKaJIu aXpaTwiraH OyTyH Ba Kacp Kucmiap kypunuimuaa Oynaau. COHHUHT
OyTyH €Ku Kacp KUCMH OYIMaciurd MyMKHUH, JJEKMH HYKTa ajgbarrta OYauiid
kepak. PUKCHUpJIAHTaH HYKTalu y3rapMaciapra mucosuiap: 24.56; 13.0;
66.; .87,

- 9KCNOHEeHYUAl Wakioa xaKukut yseapmac 6 xkucmaaH uoopar 0ynaau:

1) OytyH KucMu (VHIM OYTYH COH);

2) YHIM Kacp HyKTa OeNTHCH;

3) kacp KucMu (YHIIMK MIIOpACHU3 y3rapMac);

4) skcrioHeHTa Oenrucu ‘€’ €ku ‘E’;

5) ¥H mapaxacu kKypcatkuud (YHIU OyTYyH COH);

6) xymumua o6enrucu ( ‘F’ éxu ‘f, ‘L’ &xm ‘I”).

DKCIOHEHIIMA IAKJJIaryd y3rapMac conjiapra mucosuiap: le2; 5e+3;
.25e4; 31.4e-1

Bearu §y3rapmacaap. bereu yzeapmacnap - anoctpodmap (¢ -
Oenruiapv) WUMra OJMHTaH aJoXuia OenruiaapAaH TaIIKWI Tomaad Ba y char
KaJUT Cy3u OmiaH aHuKiIaHaau. benru y3rapmac yuyH xotupana Oup O6ait sxoi
axpartunaan Ba yHAaa OyTtyH coH kypunumugaru OenruHuHT ASCII komu
xoimamanau. Kyhinnarmnap 6enru y3rapmacinapra mucon oynaau: ‘e’ , '@/,
7T, Tz WO+ w R rar st

1.1-kanBan. C++ Tuamaa escape -Oenruiap KaaBain

Escape \ Nuku kox ‘ Homu ‘ Amaua
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bearunnapu | (16 con)

\\ 0x5C \ Teckapu €H YM3UKHM YOIT STHII
\’ 0x27 ¢ AnocTpodHH YOIl ITUIIT
\” 0x22 “ KYIITHPHOKHY YOI 3THII
\? Ox3F ? | Cypok Genrucu
\a 0x07 bel | ToBym curHammHM OepuI
\b 0x08 bs | Kypcopuu 1 Oenru ypHura opkara KaiTapuiil
\f 0x0C ff | Caxudanu yTrazuin
\n Ox0A If | Katopuu yTKa3uin
\r 0x0D cr | KypcopHu aiiHu KaTOpHUHT OOIIMra KaTapuin
\t 0x09 ht | HaBOatmaru TaOymnsiius sxonra YTHII
\v 0x0D vt | Beptukan tabynsius (nacrtra)

\000 000 CaxkKu3IMK KOIu

\xNN OXNN benru yH ontunuk koau 6unan Oepuiraxn

Avipum Oenru  y3rapmacimap ‘\’ Oenrucupman OonniaHamu, Oy Oelru
OupuHuYMIaH, Tpaduk KYypuHUIITa ra OyaMaraH y3rapmaciapHu Oenru-janiu,
MKKUHYKJAH, Maxcyc Basu(anap IOKJIAaHraH Oenrujap - amnoctpod Oenrucu,
caBon Oenrmcunu (‘?°), Teckapu €H uu3MK Oenrucuam (\’) Ba HMKKUTa
KYIITUPHOK OenrucuHu (°/ /’) 4ol KWIMII YUyH WIUIATUIAAd. YHJaH TallKapH,
‘\> 6enrucu épmamuma Oenruau, YHUHT ASCIl xomuHM cakkm3iuk kU VH
OJITWJIMK COH KypuHUIIMAA E€3UII OpKanu Oepumn MymkuH. byHnaii Oenrupan
Ooll1aHraH Oenruiap escape KerMa-keTiaukiap aerunanu (1.1-xaasan).

C++ tmampa kymwmmya pasuirga Wide xapdau y3rapmaciap Ba Kym
Oenruiu y3rapmaciap aHUKJIaHTaH.

wide xapdau y3rapmacimap Typud MUUIMH KOIJIApHU O€Iruiaml ydyH
KApPUTWIraH 0yinub, y wehar t xanur cy3u Ounan Oepuiiaam, xamaa XoTupaza 2
OailT >xoi aramnaiinu. by y3rapmac L Oenrucunan Gonuianaau:

L’\013\022’, L’cc’

Kyn Oenarunu y3rapmac Typu int 6yau0, y Typrra Oenrumaan ubopat
OYIUIIIN MYMKUH:

"abc’, \001\002\003\004'.

Carp y3rapmaciaap. VkkuTta KYIITUPHOK HYWra OJMHTaH Oeiruiap
KETMa-KETJIUTU camp y32apmac AUnIaan:

“Bu satr o’zgarmas va uning nomi string\n”

Carp nunga escape KeTMa-KeTJIUTH XaM WIUIaTUIUIIN MyMKUH, (Gakat Oy
KeTMa-KeTJIUK anocTpodcus €3umaau.

[Ipoben Owmnan axpaTud E3MITraH caTpiaap KOMIMIATOP TOMOHHU/IAH SITOHA
caTpra yjnaHaJau (KOHKaHTEeHaIus):

“Satr - bu belgilar massivi” /* 6y caTp KeiuHIU
carpra kymmnagu */ ”, uning turi char[]”;

by é3yB
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"Satr - bu belgilar massivi, uning turi char[]”;

€3yBH OMJIaH SKBUBAJICHT XMCOOJIaHAIH.
VY3yH caTtpHu OWp HeuTa KaTopra €3Will MyMKHH Ba OyHUHT Y4yH KaTop
oxupuja ‘\’ OenrucH Kynuiamu:

"Kompilyator har  Dbir satr uchun kompyuter
xotirasida\

satr uzunligiga teng sondagi baytlardagi alohida
\

xotira ajratadi wva bitta - 0 giymatli bayt
go’ shadi”;

FOxopunaru yura karopaa €3wiran catp KenTupwirad. Teckapu €H 4n3uK
(‘\’) Oenrucu KelmMHTM KatopAa E3wiraH OeNrwiap KeTMa-KeTIMTHHH
IOKOpUJIAry caTpra KyUIUII KepaKIUTUHU OUIaupaan. Arap KyInWjaagurad caTp
OonutanuIuaa mpodesiap 6yica, yiaap xam caTp TapkuOura Kupajiu.

Catp xotupanma >xoWiamranga yHUHT oxupura \0° (0 kommm Oeiru)
Kyuiaad Ba Oy Oenru catp Tyrarawnuruaud oungupanu. Ly ca®abam catp
Y3YHJIUTH, YHUHT «XaKUKUI» KHAMaThIaH Outrara Ky Oyiaau.

bepuarannap rypjaapu Ba y3rapyBuujiap

[Iporpamma Oaxkapwiuilii NalTHAA KaHAalaup OepuiraHjiapHH cakiiad
TYpHII YYyH y3rapyBUHJIap Ba Y3

rapmaciapiaH (GoiganaHunany. Yzeapysuu - nporpaMmma o6beKTH 6y1mo,
XOTUpagaru Oup Heura suyelKa-JapHU Srajulaiiiu Ba OepuIIraHJIapHHM CakJIall
YUyH XM3MaT KWJIaJW. Y3rapyBd4M HOMTa, yiIdamra Ba GOIIKA aTpuOyTiapra -
KYPUHHUII COXacH, amaj KWIMII BaKTH Ba OOIIKa XycycusTjiapra sra Oyiaau.
V3rapyBuu-napHy MIIATAII y49yH yaap an0arTa bI0H KWIMHAIIM Kepak.
OBJIOH HaTW)KACHAA y3rapyBuM Yy4yH XOTHpaJaH KaHIAWIup coxa
3axXypaliaHaJid, coxa YyI4aMHd 3ca Y3rapyBUMHUHI KOHKPET Typura OOFJIUK
oynagu. Illynu Kkailn »Tum 3apypku, OuTTa Typra Xxap Xujl anmapar
iaTgopManapaa Typianda KoM aXpaTUIUuIIi MyMKHH.

V3rapyBun SBIOHH YHHMHT TYpHHH AQHUKIOBYM KAIUT CY3M OWIIaH
OouutaHaau Ba ‘=" OENTrMCH OpKalIM OOUUIAHFUY KUIMaT Oepuiiaau (Xap JA0UM
mapt 3mac). burra kanuT cy3 Ounan Oup HeuTa Y3rapyBUMIIAPHU YBJIOH KUJIUII
MYMKUH. DByHHMHr yuyH ¥3rapyBuminap Oup-Oupupman °,” Oenrucu OuiaH
aKpaTHIamd. JbIOHIap °;° Genrncd OWnaH Tyraiau. YsrapyBud Homu 255
OenruIaH OIIMACIIUIY Kepak.

C++ TWIMHHHT TasiHY TYpPJIapu

C++ TWIMHUHT TasgHY TypJlapH, yJIApHUHT OalTiapiaru yiyamiapud Ba
KUIMAaTJIapUHUHT Yerapaapu 1.2-aaBanijia KENTUPUIITaH.

Byryn con Typaapu. ByryH coH kuiiMariapHu KaOyn KuilaJuraH
y3rapyBumiap int (0yryn), short (kucka) Ba long (y3yH) kamuT cy3map OwiaH
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AHUKIAHAIM. Y3rapyBuM KMiMaTiIapd umopamd 6ymmmu éxku unsigned xamut
CYy3u OWJIaH UIIOpacu3 COH cudaruia Kapaauiiy MyMKUH (1-unoBara KapaHr).

Bearn typu. beiarun Typumaru y3rapyBuminap char xamut cy3um Owian
oeprmtanu Ba ynap y3una oenruauar ASCII kogunu caxnaiau. benru Typunaru
KuiimMaTiaap HucOaTaH Mypakka0® OViaran Ty3uiaManap - caTpiap, Oenruiap
MacCHUBJIapu Ba XaKO03aJIapHH XOCHII KWIHIILIA UIIaTUIaau
(2-unoBara Kapamr).

1.2-xxanBan. C++ THIMHUHT TasHY TypJIapu

Typ Homu Baittnapaaru Kuiimat yerapacu
NALG BT

Bool 1 true éxu false
unsigned short int 2 0..65535
short int 2 -32768..32767
unsigned long int 4 0..42949667295
long int 4 -2147483648..2147483647
int (16 pa3psum) 2 -32768..32767
int (32 pa3psum) 4 -2147483648..2147483647
unsigned int (16 pa3psin) 2 0..65535
unsigned int (32 paspsiin) 4 0..42949667295
unsigned char 1 0..255
Char 1 -128..127
Float 4 1.2E-38..3.4E38
Double 8 2.2E-308..1.8E308
long double (32 paszpsin) 10 3.4e-4932..-3.4e4932
\oid 2 éxu 4 -

Xakukmii con Typu. Xakukuii connmap float kamut cy3u Ounan 3biI0H
KWINHAIU. by Typaaru y3rapyBuu yuyH XOoTupana 4 O6aT »oil axkpaTuiaad Ba
<HIIOpa><TapTUO><MaHTHCCA™> KOJMIHIA COHHU cakjail-au  (l-unoBara
KapaHr). Arap Kacpjiid COH JXyJa Karra (KWUYMK) KUMaT-TapHu KaOys
Kwiaauran Oynca, y xotupaau 8 ¢€xku 10 OaliTnma WKKUJIAHTaH aHUKJIUK
KYpUHUIIMIA cakiaHaau Ba Moc papumiaa double Ba long double kamur cy3napu
OwiaH 3bJIOH KuiuHagu. Oxupru xonar 32-paspsiiu miatdopmanap y4dyH
VpUHIIN.

ManTukuii Typ. by Typnaru y3rapyBum bool xamuT cy3u OunaH bJIOH
KAIUMHAIW. Y Typaard y3rapysun 1 GaiT kot srayutaiiau Ba 0 (false, &nron) éxu
0 kmitmaTuaan dapkiau KkuiMar (true, poct) Kabyn Kuiaaaun. MaHTUKHIA Typaaru
y3rapyBuuiap KaWMAaTiap Yypracujaru MyHocaOaT-iapHu udojanaiiauran
MyJIOXa3ajJapHu PocT €K EIFOH DKAHJIWTUHU TaBcU(aIia KyUIaHUIAIl Ba
ymap KaOyn KWwiaauraH KWWMaTiap MaTeMaTUK MAaHTHK KOHYHHSTJIApUTa
acociaHaau.

Mamemamux manmux - (QUKPIAIIHUHT IIAKIX Ba KOHYHUSITJIApU
xakuaard ¢daH. YHUHT aCOCHHHM MYJIOXazajlap XUCOOW TAallIKWUI KUJIQJH.
Mynoxaza - Oy uxtuépuil >kxymja OynuO, yHra HucOaTaH poOCT €KH EJIFOH
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¢bukpHu Ounaupuin MymkuH. Macaman «3>2», «5 - xydTt con», «MockBa-
Vkpanna noitaxtu» Ba Xako30. Jlekun «0.000001 kuyuk COH» KyMiacu
MyJi0Xa3a XuCcoOJaHMal i, YYHKU «KMYMK COH» TYIIYHUYACH Ky/a XaM HUCOUiA,
SbHU KUYMK COH JIeraH/Ja KaHJal COHHU TYIIYHHUII KEpaKJIWId aHUK >SMac.
[IyHUHT y4YyH IOKOpHIArd S>KyMJIAaHM POCT €KU EINFOHJIUTH Xakujaa (QUKp
OWJITUPHUII KUHHH.

Myrnoxa3ajgap poCTIMrM XucoOjaml >kapaéHuja o3ara KejaJuraH
xoJlatinapra OOFJIMK paBUIIJA Y3rapumd MyMKUH. MacanaH «OyryH -
yopmaHOa» )KyMJIACUHU POCT €KM EIFOHJIUTH allHU Kapala€TraH KyHra OOFJIMK.
Xynmu mryHaan «x<0» )KyMiacy X y3rapyBUMCHHHMHI alHU NAUTAArd KUMMaTura
MOC paBHUIIJIA POCT €KW ENFOH OYnaau.

C++ Tunuaa MaHTUKAA Typ HOMH aHMIMSUIMK Martematuk JKopx Byn
mrapagura bool cy3m Ownman wudomananran. MaHTukud amamiap «byz
aneeopacuy nenunaan.

MaHTuKHl MyJioXa3ajiap yCTu/ia yuTa aMajl aHUKJIaHTaH:

1) unxop - A Mynoxa3aHu UHKOpH Jeranna A pocT Oynranaa EnroH Ba EJIFOH
Oynranaa pocT KuiMar KaOya KWwiIyB4M MyJjoxaszara aWtwnagu. C++ tunuaa
uHKOp - ‘!’ Oenrucu Ownan Oepwianu. MacanaH, A mynoxa3a uHkopu “lA”
KYpUHUIIUAA E3UIIAIH;

2) KoHblOKYUsl - UKKUTA A Ba B Myrnoxasaiap KOHBIOKIHACU EKH MaHTUKHUIA
kynaitMacu “A&&B” kypunumra osra. by wynoxasa ¢akar 4 Ba B
MyJioxazanap pocT OyiraHjarvHa pocT, akc XoJijaa €nroHn O0ynaau (omarna “&&”
amanu «ea» Jne0 Vkuwiaaw). MacanaHn «Oyeyw ouHuHme 5 KyHu 6a OyeyH
yopuwanba» MyJoxa3acu OWHHUHT 5 KyHH yopluaHOa OyiraH KyHjap yYyHTHMHA
pocT O6ynaau;

3) Jusvionkyuss - uWKKkUTa A Ba B Mynoxasaiap JU3BIOHKIMICH EKU
MaHTUKUN HuruHIucH “A||B” xypunuiga é3uwnaau. by Mynoxasa poct 0ymuiim
yuyH A éku B mynoxa3zanapjan oupu poct 6yiaumm erapau. Omatna “||” amanu
«éxuy 1ed YKUIaIu.

HOxopuna kentupuwiran Qukpiap acocuga MaHTHKUK amaijiap y4yH
POCTIIMK >kaJBaiiu aHuKJanraH (1.3->xaasan).

1.3-xanBan. Ma"THKUN aMajuiap y4yH pOCTIIHK KaJIBaJIH

My.Jioxa3aJsap My.Jioxa3aJjap ycTuaa aMmajuiap
A B 1A A &&B Al B
False false true false false
False true true false true
True false false false true
True true false true true

MaHTUKUl Typ KHMMATIapU YCTHUAA MAHTUKUM aMaJUIApHU KYyJUIalll
OpKaJId Mypakka®d MaHTUKHA HdomanapHu KypHUIl MyMKUH. MuUCON y4yH, «X -
mycoam ea y kutmamu [1..3] connap opanueuea mesuuiiu smac» Mya0Xa3aCuHU
MaHTUKHUI U(oaa KYpUHUIIM Kyinaammya Oyiaam:

(x>0) && (y<1| |y>3) .
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void Typu. void Typuaaru nmporpaMma oOBEKTH XU KaHJ1al KuiiMaTra sra
OynMmaiiau Ba Oy TypAaH KaHAAWIUp KypUIMaHUHT THJI CHUHTaKCHCHIa MOC
KEJIMIIMHA TabMUHJAII Y4yH uOuiatwiaad. Macanad, C++ TWIM CHHTaKCuCH
GyHKUMS KUAMAT KaWTapuIIMHM Tanad Kuwiaau. Arap (QyHKOus KuaiMar
KarTapMmaiiguran 0yica, SbHA YHHHT KHAMaT KaiTapuiiu 3apyp 0yiamaca, y void
KaJIUT CY3U OUJIaH YBJIOH KUIIMHAH.

Mucomnap.

int a=0,A=1;

float abc=17.5;

double Ildiz;

bool Ok=true;

char LETTER='z’;

void Mening Funktsiyam() ;/* ¢oyHkums Karrapaguran

KumMaT mMHoOGaTra osmuMangmu */

HA3OPAT TOIIINPUKIIAPU:
1. V3rapmaciap Ba y3rapyBumIapHUHT GapKIapu
2. V3rapyBUHIapHUHT aCOCHH TypiapH
3. Poctnuk xaaBanu

6-maB3y: bepuiraninapHu KOMITBIOTEP XOTUPACK A TACBUPJIAHUIITN

A’KpaTHJIraH €oar: 2 coat
MaryJiotr Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBouiap):

1. C++ Tunuaaru nporpamMma Ty3WIHIINA Ba YHUHT KOMIUJISIIUSICH
2. C++ tunuaa OaxapwryBuu (aii spaTuil OOCKUWIApH

Mag3ygarn acocuil TasHY4 TylIyHuajap Ba uOopanap: IIporpamma,
KOMITWJISALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMITHAJIATOP.

7-maB3y: Y3rapyBumap Ba ubomaap.

A’KpaTHJIraH €oar: 2 coat
MaryJiotT Typu: Mabpy3a

JAPC P E X ACH (acocwuii caBosiap):

1. Y3rapysunnap Typiaapu
2. Udona TymyHyacu
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Mag3ynaru acocuii TasgH4Y TyllyH4anap Ba wuOopanap: IIporpamma,
KOMITUJISALIKS, KOMITAHOOBKA, MPEMPOIIECCOP, OKUM, KOMITHIISTOP.

Apupmeruk amasiiap. Kuiimar Oepuiun oneparopu

bepunrannapan kaita unutam yayH C++ TUIuAa amMallIapHUHT KyZa
KEHI' Ma)XKMyacu aHUKJaHraH. Aman - Oy KaHmaaup xapakatr Oynub, y Ourra
(yHap) €xu wukkuTa (OMHAp) omepaHaiap ycTujaa Oakapwiaad Ba XHCOO
HATHKACU YHUHT KaWTapyBUM KUHMATH XUCOOIaHAIH.

Tastau apupmeTuk amamnapra Kymmui (“+), aitupun (‘-°), KymanTu-puin
(°*”), 6ymum (/) Ba OyTYH COHJIM apU(PMETUKAHUHT OV KOJAUFUHHU OJIMIII
(‘%’) amayuTapuHU KEITUPUIIT MYMKHH.

AMarnap KaiiTapaaurad KHAMAaTIapHU Y3JIAITUPUII YIyH KHitMaT OepuIi
amanu (‘=") Ba YHUHT Typiu MOAuMUKAIUSTIApU UIUIATAIAAN: KYIIUII, KUiMat
Oepumn Omnan (“+=7); aiiupui, Kuimar Oepuimn Owian (“-=""); Kynmautupuui,
KuiimaTt Oepuin OunaH (“*=); Oynumi, kuitmat Oepum Ounan (“/="); OYmuII
KOJJUFUHU oJyiuil, KuiiMatr Oepumn Owrnadn (“%=") Ba Oomkamap. by
XOJIATJIAPHUHT YMYMUU KYPUHHILIN:

<y3rapyBun><amar>=<udoga>;

Kyinmarm nporpamma MaTHHZA aWpuM — aMmajulapra  MHCOJUIap
KEJITUPUJITAH.

#include <iostream.h>
int main()

{
int a=0,b=4,c=90;

char z='\t’; // mabyasums aManm
a=b; cout<<a<<z; // a=4

a=b+c+c+b; cout<<a<<z;// a= 4+90+90+4 = 188
a=b-2; cout<<a<<z; // a=2

a=b*3; cout<<a<<z; // a=4*3 = 12

a=c/ (b+6) ; cout<<a<<z;// a=90/ (4+6) =9
cout<<a%2<<z; // 9%2=1

a+=b; cout<<a<<z; // a=a+b = 9+4 =13

a*=c-50; cout<<a<<z; //a=a* (c-50)=13*(90-50)=520
a-=38; cout<<a<<z; // a=a-38=520-38=482
a%=8; cout<<a<<z; // a=a%8=482%8=2
return O;
}
[TporpamMmMa OGaskapyIIHIITY HATHXKACUIA SKpaHTa KyHuIaru COHIap KaTOpH
naiiio 6ynanu:
4 188 2 12 9 1 482 2
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HUona rymynyacu

C++ tunmupa ugooa - amamnap, onepaH;yiap Ba TyHKTAIus OeJTH-
JAPUHUHT KETMa-KETIUTH OYIIn0, KOMIIUISTOP TOMOHUAAaH Oepuiranap ycTuaa
MabliyM Oup amMamiapHu Oaxapuiira kypcatma ae0 KaOyn KuiduHaaud. Xap
KaHmai ;> 6enru OunaH Tyraiaurad udogara mun Kypcammacyu TeAnIaam.

C++ Tunmparu THI KypcaTMacura MUCOJT:

x=3%* (y-2.45) ;

y=Summa (a,9,c) ;

8-maB3y: AMmaiiap: HHKPEMEHT, IEKPEMEHT, Sizeof, MaHTUKUA, pa3psiiy,

TaKKOCJIAILL
ASKpaTWITraH coar: 2 coar
Mamryaot Typu: Mabpy3a

JHAPC P E XX ACH (acocuii caBosuiap):

1. MHKpeMeHT Ba JEKPUMCHT
2. Ilpeduxc Ba moctdukc
3. Sizeof Oyiipyru OaxxapuIUIIH

Mag3ygarn acocuil TasHY4 TylIyHuajap Ba uOopanap: IIporpamma,
KOMITWJISIMSA, KOMITAHOOBKA, TPEMPOLECCOP, OKUM, KOMIHUIISATOP.

NHKpeMeHT Ba JleKpeMeHT aMaJlJIapu

C++ Tunmmpa OyTyH TypAaru omepaH;] KUHMaTHHU OWTTara OIIUPHUII Ba
OuTTara KaMaNTHPUITHUHT camapalii BOCHUTaNapu MaBxkyna. bymap mHKpemMeHT
(“++”) Ba nexkpemeHT (“—-") yHap amastapuaup.

Onepanara HucOatan Oy amMalUNIapHUHT npedukc Ba HOCM@PUKC KYpu-
Hunuiapu O6ynmaau. [lpeduxc xypunuima aman T KypcatMacu Oyimda wii
OakapWJIMIIIUIAH OJIIMH orepan/ra Kyinanuinany. [Tocruke xonataa sca aman
TUJ KypcaTMacH OYitnya il OakapuiraHjiaH KeMuH orepasara KyJulaHuIaau.

[Ipedukc €xku mocrdukc aman TyumIyHYacu KuiMMar Oepuin Ba OOIIKa
amasiap ounan 0oFnuK udoaanapaa YpuHIM:

x=y++; // mocTdukc MHKpPEMeHT

index =--i; // npebéuxc mexpeMeHT

count++; // yHap aman, ”“++count;” 6unax
SKBMBAJIEHT

abc-- ; // YHap amai, ”--abc;” 6unau
SKBMBAJIEHT

by epna y y3rapyBUMHUHI KHMMAaTHUHU X y3rapyBUMCHUra y3JIalITUPU-TIag1
Ba KeWHWH OuTTara OWUPWIaad, | Y3rapyBUMHUHT KHHMaTtd OHUTTara
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KaMaiTHpu6, iNdeX y3rapyBunMcHra Y3nalITHPUIaNH. Y3rapyBUMIAPHUHT AHUK
Oup KuiiMaTIapy Y4yH MUCOJI:

int s=10,i=5;

s+=++1i; // s=16 Ba i=6
s+=i++; // s=22 Ba i=7.
sizeof amain

Xap XWI TypAard y3rapyBuuiaap KOMIOBIOTEP XOTUPACUIA TypJId COHJIATH
OaliTiap KeTMa-KeTJIMTHJIaH HMOopaT >KOWHU srayuiaiau. byHnma, xarToku Oup
TypJard Yy3rapyBuUWIap XaM KalCH KOMIBIOTEp/la EKM KaliCh OIEepaloH
cucTeMajia amai KWIMHHUIINTA Kapad TypiH yadamaard XoTUpaHu OaH1 KUJIHIIN
MYMKUH.

C++ tunupa uxTuEpuil (TasHY Ba XOCWIABHHN) TypJaru y3rapys-
YUJApHUHT YiauamMuau Sizeof amanm Epnmamuna aHukiaaHagd. by amanHun
y3rapMmacra, Typra Ba y3rapyBunra KyJuiall MyMKHH.

Kyiinpga kentupuiran mnporpamMmajia KOMIBIOTEPHUHT IUIaTdopma-cura
MOC paBUIIA TasTHY TYPJIAPUHUHT yI4aMJIapy YOI KUINHAIU.

int main()

{

cout<<”int Typu ynuamm:”’<<sizeof (int)<<’\n’;

cout<<”float Typm ymuamm:”’<<sizeof (float)<<’\n’;

cout<<”double TYypu ynuamm: "<<sizeof (double)
<<’'\n’ ;

cout<<”char Typm ynuamm:”’<<sizeof (char)<<’\n’;

return O;

}

Pa3psiaiiu MaHTHKHME amaJLiap

[Iporpamma Ty3umn Taxkpubacu IIyHM KypcaTaauKd, ojaTaa KyWWiI-TaH
MacajaHu e4HIna Oupop xonar pyi 6epran €ku Wykauruau udoma-nam yayH 0
Ba | kuitmMaT KaOyJs KuiryBuYM Oaiipokiapaan doigananuiaau. by makcamma oup
€KM yHIAaH OpTUK OalTiu y3rapyBuuiapaan oigananuil MyMKWH. MacanaH,
bool Typumaru ¥3rapyBuuHHM Iy Makcaja-a wunuiatca Oyiaaud. bBomka
TOMOHJIaH, OaWpok cudartuma OaWTHUHT paspsIapuaH (oigamaHuIT Xam
MyMKUH. UyHKHU pa3psiiap ¢akaT uKKuta KuiimatHy - 0 Ba 1 coHlapuau KaOyi
Kwiaau. bup OGaiitna 8 paspsin OynraHu ydyyH yHjaa 8 Ta OalpoKHU KOJjIall
UMKOHUSITA MaBXY/I.

®apa3 KWIAWIMK, KYpPUKJIAIl TU3MMHUIra 5 Ta XOHA YJIAHTaH Ba THU3UM
TaxTacuja 5 Ta 4YupoKya (MHAMKATOP) XOHAJap XOJATUHU OWIIUpaIu: XOHA
KYpUKJIAIl TU3UMHU Ha30paTHAa SKaHIUTUHU MOC UHAUKATOPHUHT €HUO TypHUILIN
(pa3psaHuHr 1 KuiiMaTH) Ba XOHAHU THU3UMTIa yJIaHMaraH-JUTMHU WHIAKATOP
Vurannuru (paspsaaauar 0 kuiMatu) Ownnupaau. TuszuM xonatuHu ugoaaant
yuyH Oup OailT erapau Oynagu Ba YHUHT KWUYHMK paspsaauaad Oonuiad
OemTacuHu 1Ty MaKca//1a UIIaTHIIl MyMKHH:
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7 6 5 4 3 2 1 0
ind5 | ind4 | ind3 | ind2 | indl

Macanan, OalTHUHT KyhWugarua xonatd 1, 4 Ba 5 XoHanap KYpHUKJIaIl
TU3UMUTA YIaHTAHJIUTUHU OWIITUpaIn:
7 6 5 4 3 2 1 0
X X X 1 1 0 0 1

Kytinnaru xaasanga C++ Tunumga OalT paspsaiapd yCTHAA MaHTHKHUMA
amMaJiiap MakKMyacu KeJITUPUJITaH.

3.1-xanBan. balT pa3psayiapu ycTuaa MaHTUKUM amasuiap

AmaJiap Ma3myHHu
& ManTtukuii BA (xynaitupui)
| Manrtukuit EKM (kymmm)
N HcTtucHo KuinyBumn EKU
~ Mantukuit UTHKOP (uHBepcus)

Pazpsinnu MaHTUKUN aMallapHUHT Oa)Kapulll HaTH)KaJIapUHU  >KajBajl
KYpUHUILNIA KypPCATULLI MYMKHH.

3.2-xanBait. Pa3psaim MaHTUKUNA aMaJUTAapHUHT Oa)KapuIll HaTHXKaJapu

A B C=A&B | C=AB C=A"B C=~A
0 0 0 0 0 1
0 1 0 1 1 1
1 0 0 1 1 0
1 1 1 1 0 0

FOxopunarn keaTupuiraH MHCOJ YYyH KYpUKIAll THU3UMHUHH udoja-

JI0BYM Oup OGaiTiam Char Typumaru y3rapyBYMHH YbJIOH KUJIMIIT MYMKHH:

char q_taxtasi=0 ;

by epma (_taxtasi y3rapyBumcura O kuiimar Oepuin opkaimu Oapuya

XOHaJIap KYpUKJIAIl TA3UMHIa yJIaHMAraujauru udoanaHaam:

7

6

5

4

3

2

1

0

0

0

0

0

0

0

Arap 3-XxoHaHU TU3UMTa yJIalll 3apyp Oyiica

q_taxtasi=q_ taxtasi|0x04;

aMaluHK OakapHIl Kepak, dyHku 0X04,6=00000100, Ba manmuxuii EKM amanu

HaTWkKacuaa (_taxtasi y3rapyBurcu OaiiTh KyHuaara KypuHUIaa oyiaau:

7

6

5

4

3

2

1

0

0

0

0

0

0

1

0

0

Xyanu mwyHaai uyn Ounan OolIKa XOHAJIAPHU TU3MMIa yjall MYMKHH,

3apyp OyJica OupaaHura MKKUTaCUHM (3apyp OYiica 6apuacuHm):




q_taxtasi=q taxtasi|OxlF; // 0x1F,,~=00011111,

MaHTUKUN KYAaUTUPUII OpPKAJIW XOHAJIAPHU KYPHUKJIAII THU3UMUIAH
YUKAPUILI MYMKUH:

q_taxtasi=q taxtasi&OxFD; // O0xFD;=11111101,

(4

Xyaou 1y HaTWKaHM ‘~° amMaiauaad (oijalaHraH XoJjga XaM OJIMII
MyMKHH. KKMHYH XOHA TH3WUMTIa YJaHTAHJIUTH OWJITUPYBUM OalT KuiiMaTtu -
00000010, nemax 11y XoJJaTHH MHKOP KWJITaH X0J1a MAHTUKUN KYTaWTHPUIITHA
Oa)xapuil Kepax.

q_taxtasi=q_taxtasi&(~0x02); // ~0x02,,=11111101,

Ba Huxosar, arap 3-XOHa HHAMKAaTOPUHHW, YHM KaHIal KUKAMAaTAA
OynMIIMAaH KaThbUM Ha3ap Kapama-KapllM X0JaTra YTKa3ULIHW UHKOP KUIy8uu
EKU amanu éppamuaa Oakapuil MyMKHH:

q_taxtasi=q taxtasi”0x04; // 0x04,,=00000100,

Pazpsinnu  mMaHTUKUNA amauilapHu KudMar Oepull omnepaTopu OuiaH
Oupranukaa OaKapWIMIIMHUHT KyHUAaru KYpUHUIIUTAPU MaBXKY/I:

&= - pazpsannu BA kuitmat 6epuil OuIiaH;

| = - paspsannu EKH xuitmat Gepuri Ouna;

A= - paspsa ucmucho Kunyeuu EKH xuiivat Gepuin OuaH.

Yanra Ba yHITa CypUllI aMaJIapH
baiitnarn OuTiap KUMMaTUHM dYanra €KM YHITa CYpUIl YYyH, MOC
paBuiga “<<” Ba ‘“>>” amamnapu KyJUIaHWwIaau. AMalJlaH KEWMMHTH COH
OuTNap HeuTa YpUH yanra Ku YHra CypuIlll KepaKJIMTuHU OUITTUPAIH.

Macanan:

unsigned char A=12; // A=00001100,=0x0C;;
A=A<<2; // A=00110000,=0x30,,=48,
A=A>>3; // BA=00000110,=0x06,¢=619

Paspsmapau N Ta yanra (YHra) cypuin coHHE 2" COHUTra KyNaid-THPHLI
(6ymum) amanu OwiaH SKBHUBAJEHT OYnMO Ba HuUcOaTaH Te3 Oaka-puiaiu.
[[Iynu »pTHOOpra OJIUII KEPAKKH, ONEpaH/] UILIOpaIM COH OVyiica, y X0JiJla yarnra
CypHIIJa JHI Yamjard HIIopa paspsad TakpopiaHagu (WIIopa cakjiaHuO
KoJiaau) Ba MaHbuil coHnap yctuaa Oy aman Oaxapui-TaHja MaTeMaThKa
HYyKTau-Ha3apuIaH XaTo HaTHKaap ro3ara KeJlaan:

char B=-120; // B=10001000,=0x88,
B=B<<2; // B=00100000,=0%20,,=32;,
B=-120; // B=10001000,=0x88,
B=B>>3; // B=11110001,=0xF1,,=-15;,

[y cababmu, Oy paspsmid Cypuil amMamiapud wuiopacus (unsigned)
TypJard KuiMaTiap ycTuaa OakapuiraHd MabKyJl.
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Takkocaam amajiapu

C++ Twimpa KuMMaTIapHU COJIMIUTUPHII YYYH TaKKOCHIAIl amalulapu
anukyanrad (3.3-xazasan). Takkocnam amanu OuHap aman OYiauO, Kyduaaru
KYpHHHILTA Jra:

<oImepaHa;> <TakKKOcCIalll amajii> < onepaHg>

Takkocnam amMamTapuHUHT HATHXKACH - TaKKOCHaml YpuHiau Oyica, true
(pocrt), akc xonna false (€mron) KuiimaT OVimamu. Arap TakKocamnia apupMeTHK
ndoaa KaTHamca, yHuHT KuiiMatu (0 KuiiMmatuaad Gapkim xonariaap yuyH 1 j1ed
XUCOOJIaHa M.

3.3-xkanBai. Takkocial amauiapy Ba YJIapHUHT KYJUTaHUTITH

AmaJiap Kymianummu Ma3myHu (YKHJIUIIN)
< a<b “a xuyuk b”
<= a<=b “a kuyux éxu mene b”
> a>b “axamma b”
>= a>=b “a xamma éxu mene b”
—— a==Db “a mene b”
| = a!'=b “a mene smac b”

«Bepry/» amajau

Tun Kypunmanapunaru 6up Heuta udpogalapHi KOMIAISATOP TOMOHHUIAH
axuT oup udoaa aed6 KaOyn KWIUIIK YIYH «8epeya» aMalu KyJulaHuiaau. by
aMalTHU KyJUTlall OpKaJld TporpamMMa E3uiiia MabiyM OHp camapaJopiuKkKa
spunmm MyMkuH. Opatna «eepeyn» amanum if Ba for omeparopiapuma keHr
Ky anunaau. MacanaH, if onepatopu Kyiunaru KypuHuIiaa OYIuim MyMKHH:

if (i=CallFunc() ,i<7) ...

by epna, ommun CallFunc() yskuusicn yakupuiaaym Ba YHHHT HATHKACH
| y3rapyBurcHra y3aamTHPUIAIN, KeHUH | KuiiMaTh 7 OUjIaH COMMIITHPUITIA TN,

9-maB3y: AMaJNTApHUHT YCTYHIUKIAPH Ba OaXKapUIIUIIT HYHATHUIILIAPH.

A’KpaTHJIraH €oar: 2 coat
MauwryJor Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosuiap):

1. AMamTapHUHT yCTYHJIHMKIApU
2. AMannapau Oa)kapyInIl HyHaIUIIapy
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Mag3ygarn acocuil TasgH4Y TylryH4ajgap Ba wubopamap: Ilporpamma,
KOMITMJISILIMS, KOMITAHOOBKA, IPENpOLEecCOp, OKUM, KOMIWIATOP, YCTYHJIHK,
WYHAJTUIIL.

AMAJIJIAPHUHT YCTYHJIMKJIAPHU Ba 0aKapWInil yHATMILIApH

AnpanaBuii apudMernkamgaruaexk C++ Tuiauaa xaMm amaiiap MabJiiyM Oup
TapTUO Ba MyHanmuiaa Oaxkapuwinaau. MabiyMkd, MaTeMaTuk udoaa-napaa oup
XWJI YCTYHJIMKJIard (IpUOPUTETIAru) amaiap ydpaca (macajaH, KYIIMII Ba
allupunn), ynap vanjgaH yHrra Oaxapuinanu. by taptu6 C++ Twimparn xam
YpuHIM, OUPOK alipuM XOJulap/a amall YHIJIaH yanra Oa)kapWiuIM MYMKHH
(XycycaH, KuiiMaT OepuIl amaauaa).

Udonanap xuiimMaTMHM XucoOjamiga amamiap YCTYHJIUTH XucoOra
onuHaau. bupuHuM HaBOaTna HHI IOKOpU YCTYHJIMKKa 3ra OyiraH amadi
Oakapuaiy.

Kyiinparu sxaaBanga C++ Tuinuaa unuUiaTWiIagurad aMmaiap (omepa-
TOpJIap), YIAPHUHT YCTYHIUK KOA(Q(ULMEHTIapH Ba Oa)kapyIdIl HYHAIHUILLIApH
(< - yHraaH vanra, = - YanjaaH YHITA) KeITUPUIITaH.

3.4-xanBasl. AMaJUIApHUHT YCTYHJIMKJIApH Ba Oa)Kapwnill HyHaIUIUIapu

Omnepartop Tascudpu Yceryniauk | UyHaaum

:: Kypunui coxacura pyxcat 6epur 16 =
[ MaccuB uHIeKCH 16 =
() OYHKITUSIHA YaKAPHUIIT 16 =
. Crpykrypa €ku CcHUH(] >JIE€MEHTHHH 16 -

-> TaHJIaIl
++ [TocTdukc UHKpEMEHT 15 -
- - [TocTdukc nekpemMeHT 15 -
++ [Ipedukc MTHKpEMEHT 14 -
- - [Ipedukc nekpemeHt 14 -
sizeof ViruamMuy onmmn 14 =

(<typ>) | Typra akciaHTHpHII 14
~ Pazpsnimu mantukuiit THKOP 14 —
! MaHTHKHIT HTHKOD 14 -
- YHap MuHyC 14 =
+ YHap wioc 14 —
& AJIpecHU OJTUII 14 —
* Bocuranu mypoxaar 14 -
new JInHaMUK OOBEKTHU SPaTHILL 14 —
delete | JluHamMuk OOBEKTHH HYK KHJIHIII 14 =
casting | Typra kentupui 14

* Kynaitupum 13 =
/ bymum 13 =
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% bynum konauru 13 =
+ Ky 12 =
- Alinpuii 12 =
>> Pa3psin Oyiinua yHrra cypum 11 =
<< Pazpsin Oyiinda yarra cypuii 11 =
< Kuunk 10 =
<= Kuuuk €xu TeHT 10 =
> Karra 10 =
>= Karra éku Tenr 10 =
== Tenr 9 =
I= Tenr smac 9 =
& Pazpsaniu BA 8 =
A Paspsu uctucHo KumyBun EKU 7 =
| Paspsanu EKU 6 =
&& ManTtukuii BA 5 =
| ManTukuit EKU 4 =
: [MapT amanu 3 =
= Kuitmat Oepur 2 -
*= Kynadtupum kuiimat 6epuill Ouiian 2 -
/= bynum kuiimat 6epuin 6uian 2 -
%= Monynnu 6ynuin KuiMat Gepuiin 2 -
Owan
+= Kyt kuiimat 6epuin 6uiian 2 -
-= Alnpui kuiiMat 6epur Ouian 2 -
<<= UYanra cypui kuitmaT Oepuri Ouan 2 -
>>= VHTra cypun KuitMar 6epyin 6ran 2 -
&= Pazpsanmu BA kuiimar Gepur Oumnan 2 —
N= Paspsiaiu uctucHo Kunysun EKU 2 —
KuiimaT Oepurn Ousan
| = Paspsianu EKU kuitmat 6epuin 6unan 2 _—
Throw | McTucHO X0J1aTHH 103ara KeaTHPHUIIT 2 —
, Bepryn 1 =

C++ Tuam nporpamMma TY3yBUMCHMIa aMajUIAPHUHT  OakKapuIIHII
TapTUOWMHU Y3rapTUPUII UMKOHHUSTUHM Oepaau. XyAAu MaTeMaTHKadarv-ack,
aMaJUTapHU KaBcliap €paamMujia rypyxJapra xamiam myMmkuH. Kasc nnuiarumra
YEKJIOB MVK.

Kyiiugarm mporpammana KaBc €paaMuaa amMaUlapHU — Oakapuii
TapTUOWHM Y3TapTUPHII KYPCATUIITaH.

#include <iostream.h>
int main()
{
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int x=0,y=0;

int a=3,b=34,c=82;

x=a*b+c;

y=a* (b+c) ;

cout<<”x= "<<x<<’'\n’'<<"”y= "<<y<<’'\n’;
}

[IporpamMmana amamiap yCTyHJIMIMIa Kypa x KUHMaTHHM XHMCOO-Jaijia
ONIMH @ y3rapyBunm D ¥3rapyBumra kymadTupwiagm Ba YHTa C y3rapyBuu
KuiiMatura kymwnagu. HasOatmaru kypcarmanu Oakapuinga 3ca OUpUHYH
HaBOaT/a MUK KaBc muuaark udoxaa - (b+C) kuitmarn XxpcoOmaHaau, KeiuH Oy
KHMMaT a KynautupwiuO, y Yy3rapyBuucura Yysnamrupuiaau. lIporpamma
Oa)KapWIIMILK HaTHXKACUA SKpaHra

x=184

y=348

caTpliapu 40II 3TUJIau.

10-MaB3y: YKHII-E3UII OKUMIIAPH (Cin, cout).

ASKpaTHJITaH €O0ar: 2 coar
MawryJioT Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBoiiiap):

1. SV’KHHJ OKUMH
2. Esum okumu

Mag3ynaru acocuwii TasgH4Y TymryH4anap Ba wubopamap: [Iporpamma,
KOMITWJIALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMIIUJISATOP.

cout 00'bEKTH XaKuJa KMCKada MabJIYMOT.

Kelinnru mMap3ynapnaa cu3 cout oObEKTUHU KaHAal UITUTATHII
JIO3UMJTUTHHH OMIMO oacu3. X03up 3ca y XaKuaa KUCKaua MabIyMOT OepaMus.
DKpaHra MabJIyMOTHH YAKAPUII YUyH COUt CY3UHU, YHAAH CYHT YMKAPUIII
OMepaTOpuHu (<<) KUpUTHUIL J03UM. C++ KoMOuiIsTopu (<<) OEJITUCUHU
oupra oneparop neb Kapaiiau. Kyiinnaru JTUCTUHTHU TaXJIWJ KUJTaMU3.

2.2. — JIUCTHHI. cout O0BbeKTHHM KYJIAHUJIMIIN.

1. //2.2.-aucTuHr. cout OOBEKTMHMU KYJIJIaHUIIMIIN

2. # include <iostream.h >
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{

cout <<

cout <<

oM R®

. cout <<
10:endl;

1licout <<
12:<<\ V<
13:cout <<
14:<< endl;
15:cout <<
16:cout <<

int main ()

“Bu son 5 ga teng:” << 5<< “\n”;

cout <<“endl operatori ekranda yangi”;

“ satrga o tish amalini bajaradi”;

cout <<endl;

“Bu katta son:\t“<< 70000 <<

“Bu 5 va 8 sonlarining yig indisi:
8+5 << endl;
“Bu kasr son:\t \t“<< (float) 5\8

“Bu esa juda katta son: \t”;
(double) 7000*7000 << endl;

17:return 0;

18:1;

HATWXKA:

Bu son 5 ga teng: 5

endl operatori ekranda vyangi satrga o tish
amalini bajaradi

Bu katta son: 70000

Bu 5 va
Bu kasr

8 sonlarining yig indisi: 13
son: 0.625

Bu esa juda katta son: 4.9e+07

U30x

N30x

A¥ipuM KoMIUJIsITOpIapaa cout oObeKTUIaH KeWnH
MaTeMaTHK OlepalusIapHu Oa)xxapuil yayH Gurypamu
KaBCJApHU UIUIATHIN Taad KuinHaau. Y xoaa 2.2, —
mucTUHTHUHT 11 — catpuia Kyiugarnia aaMaITHpUIT
OaKapuIIl JIO3UM.

11: cout << «Here is the sum of 8
and 5<< (8+5) << endl;

endl omnepatopu end line (CaTp OXHpH) AeTaH Cy3aaH
OJIMHTaH OVIu0 «dHI-371» 1e0 YKUIaIu.
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H3ox1ap

Cu3 mactyp €3aéTrad BaKTMHTH3/1a HUIMA UM KWJIMOKYHY YKAHJIUTHHT U3
JI0oUMO aHuK Oynamu. JIekun Oup oitiad cyHT Oy AacTypra KauTuIl JIo3um Oyiica
JacTypra TETUIIUIN JeTajutap Ba YIapHUHT Bazudanapu HUMaaaH nuoopat
OKAHJIUTUHU OMIIMACIIUTUHTUA3 MYMKHH.

Jactypau OyTyHIIail XOTUpAaHTU3IaH YIHpUO F000pMAaCIInK Ba
OoImKarapra xam TyIIyHapiu OVIUIIN YIyH H30XJapJaH (oiIaTaHUII JIO3UM.
M30x1ap KOMIUAJIATOP TOMOHHUIAH TYIIMPUO KOJAUPUIAIUTAH JACTYPHUHT
aroxuaa carpuaa €ku OyTyH Oup Onokuma KymnaHwiaau. Kylnaaru IMcTHHTHU
KYpuO YnKamus.

2.3. — IUCTHHT. Salom. cpp AacCTypPH MHCOJHIA U30XIAPHH HAMOMMII
KHUJIMIII.

1: # include < iostream.h >

main ()
{
cout << “Salom!\ n”;
/* By M30X TOKU MUBOXHMUHT
OXUPUHU KYypcaTyBumu OeJjirv, SBbHU iIOy34a

Ba CJsm 6eJir'Mcu ydpamMaryHua OaBoM s3Taim */

© oo N REWN

cout << “Bu kommentariy tugadil\ n”;

10:// 6y ms0x caTpHM OXUpHUIa TyTanIn.

11:// VkkuTa CJasmgaH CYHT Xeu KaHIOal TeKCT
12:// GynMacaury MYyMKUH .

13:return 0;

14:3

HATUXA
Salom
Bu kommentariy tugadi

11-maB3y: OnepaTtopiuap.

ASKpaTWJITraH €oar: 2 coat
MawryJioT Typu: Mabpy3a
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JAPC P E XX ACH (acocwuii caBosuiap):

1. Omnepatop TyuryH4acu
2. Oneparopnap TypJiapu

Mag3ynaru acocuil TasH4Y TylmyHuanap Ba wuOopanap: I[lporpamma,
KOMIWJISIMS, KOMIAHOOBKA, MPETNPOIECCOP, OKUM, KOMITHIISITOP.

OmnepaTtop TymyH4acu

[Iporpammanai TWIM ONEpaTOpJIapu eunIaéTraH Macaja ajlropUuT-MUHU
amajira OLIMpUIN Yy4yyH unuiatTwiagud. Omneparopiiap uu3uxiu Ba OOWKapys
onepamopiapuea OYnuHaIU. AKcapuaT XojaTiapjaa olepaTop-liap «HyKma-
gepeya» (°;’) Oenrucu OwiaH TyrajulaHaAu Ba y KOMITHJIATOP TOMOHMJIAaH
ayoxmaa omneparop ne6 kaOyn kwimHamu (for omepaTopvHHMHT KaBC WYHIArH
udonanap Oynaan mycrtacHo). bynnait oneparop ugooa onepamopu nevivnanau.
Kuitmat Oepuil amaimapu Typyxd, XyCycaH, KUHUMaT OepHIl orepaTopiapu
udoa oneparopyiapu XxucooaHaau:

I++; --3; k+=I;

[Iporpamma Ty3ui amanuéruaa Oyur oneparop - “;’ unuiatunaau. ['apuun
Oy omepaTtop Xeu HUMa OaxkapMaca Xam, xucoOnam wudogatapuHu THII
KypriIMallapura MOC KeJIUIIUHU TabMUHJIAWIU. AWpUM X0JIIap/ia to3ara Kejarad
«bowu Gepk» X0NaTnap/iaH YNKHO KETHII HMKOHUHH Oepaji.

VY3rapyBumJIapHU IBJIOH KWJIMIII XaM OIepaTop XUCcOOJaHaJW Ba yiapra
9BJIOH Onepamopu NeNnunaau.

12-mas3y: llapT onepaTopiapu

AUKpaTWIraH coar: 2 coat
MairyJior Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosuiap):

1. [apTau yTum onepaTopu
2. TYynuK mapTiau YTUII OllepaTopu

Mag3ynaru acocuii TasH4Y TymryHUanmap Ba wuOopamap: I[Iporpamma,
KOMITWISALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMIUJISATOP.

IIapT oneparopiapu

Onguarn 6007a MHCON TapuKacHuaa KEITHPWITaH TMporpamMmaiapaa
amajuiap €3uiuIl TapTUOMIa KeTMa-KeT Ba (akaT Oup mapra Oaxapuiiagura
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X0JIaTiap, SHHU YU3UKIN AJITOPUTMIIAP KEITUPUITaH. AManaa 3ca KaMm1aH-Kam
Macajamap Iy TapuKa eYWIMIIN MYMKHH. AKCapusaT Macanajap ro3ara
KeJaJuraH TypJiu XoJjaTiapra OOFJIWK paBHIIa MOC Kapop KaOysi KHJIUIITHH
(eunmuun) Taad 3Taau. C++ TUIWM OpOrpaMMaHMHT ajoxuja OyIaKIapUHUHT
Oaxapwnill TapTUOUHM OOIIKApHINra HWMKOH OepyBUYM KypUJIMaJapHUHT
eTapinya Karta Maxkmya-cura sra. Macajal, mporpamMma OaXapWIUIIAHUHT
Oupopra Kagamuaa KaHIAWAUp [IApTHU TEKIIMPHUII HATWXKACUTa Kypa
OOITKapyBHU TMpoOTrpaM-MaHMHT y €ku Oy Oymarura y3aTUIl MYyMKHH
(TapMOKJIaHYBYH aJITOPUTM). TapMOKJIAHUIITHU aMajira OMIUPHUIN YUyH MapTIN
oreparop/ian (o aTaHuIaIH.

if omepaTopu
If omepaTopu KaHmaiimup IMWAPTHH POCTIMKKA TEKIIMPHII HATHXKa-CUTa
Kypa mporpaMMajia TApMOKJIAHUIITHYA aMaJira OIIUpPaIH:

If (<mmapT> )<omepatop>;

By epnma <mapt> xap kaHmaii udoaa OYIUIIM MyMKHH, ojaTia Yy
TaKKOCJaIl aMaliy Oyau.

Arap mapt 0 kuiimatuaan ¢apkiau €ku poct (true) 6ynca, <omepatop>
Oaxapuiaau, akc xoiaa, spHU mapT 0 Eku Enron (false) Oyica, xeu kanmai
amall OakapuiMaiau Ba OomkapyB If omeparopumaH KeHWHTH omeparopra
VTaau (arap y maBxyq O0yica). Ym0y xonar 4.1-pacmaa kypcaTuiras.

wapT-udoaa

Y

omeparop

}

4.1-pacwm. if() mrapT onepaTOpUHUHT OJIOK CXEMacH

C++ TUIMHUHT KypuJIMaiapu onepaTopiaapHy 010K KYPUHHIIN/A TAIIKHII
KWIMIITa WUMKOH Oepamu. brox - ‘{° Ba ‘}’ Oenrm opanurura OJUHTAH
oriepatopiap KeTMa-KeTJIMru OYaul, y KOMIIISITOP TOMOHMAAH SIXJUT Oup
orneparop Ae0 KalOyn KuiauHaaud. bBIok uuMIa 9IBJIOH Oleparop-japu Xam
OYIUIIM MYMKHH Ba yjap/a 9bJIOH KWIMHIAH y3rapyBuuiap ¢akar mry OJIOK
nyuga KypuHaau (aman Kwiaau), OJIOKAaH Tallkapujaa KypuHManau. bioknax
KeiiuH °;” Oenrucu KYWWUIMAcIWrd MYMKHUH, JIGKHH OJIOK MYMJaru Xap Oup
udona ‘;’ 6enrucu OMIIaH AKYyHJIAHUIIW IIapT.

Kyitnma xentupuiarad mnporpammana if onepatopuman QoiigamaHui
KYpCaTHJITaH.

#include <iostream.h>
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int main()

{

int b;

cin>>b;

if (b>0)

{ // b>0 mapr 6axapmunraH xoJjaT

cout<<”b - musbat son”;

}

if (b<O0)

cout<<”b - manfiy son”; // b<0 wapr 6axapuinran
xoJar

return O;

}

[Mporpamma Gaskapuiuiiy xapaéHuna OyTyH Typaard b y3rapyBuu 3bJI0H
KWJIMHAIM Ba YHUHT KUMMAaTH KiaBuatypanan ykunaau. Keiun b kuiimatuau 0
COHMJIaH KaTTaJIMTY TEeKIIMpUJIAAH, arap mapt Oaxapuica (true) , y xomaa ‘{°
Ba ‘}’ Oenrwiaap WUWaard omeparopiap Oaxkapuiaau Ba skpanra “b - musbat
son” xabapu uyukaau. Arap mapt Oaxkapwimaca, Oy omnepaTopiiap uekiiad
yrunanau. HaOatmaru mapt omepatopu b y3rapyBum KuiiMaTH MaH(UHIAKKA
TEKIIUpaau, arap IapT Oaxapuiica, siroHa COUt kypcatMacu Oaxkapuiaau Ba
sKpaHra “b - manfiy son” xabapu ynkaay.

if - else omepaTopn
[Hlapt oneparopunuHr If - else kypuHHIIN Kyiugarnya:

if (<mrapt-nona>) <omeparop;>; else <onepartop,>;

by epna <maprt-udpona> xuiimatu 0 kuitmatugan dapkiu €ku true Oyica,
<omeprop;>, akc Xojjaa <omepartop,> Oaxapwiamu. if-else maprt omnepa-topu
Ma3MyHUTa Kypa aITOPUTMHUHT TapMOKJIaHyBUM OJOKMHU udoOaa-TalIu:
<wapT-udona> - wapt 60ku (poM0O) Ba <omepaTtop;> OJOKHUHT «Xa» IIOXHra,
<omnepartop,> 3ca OJOKHUHT «UYK» IIOXUTa MOC KEeTyBUM aMaliiap OJokapu aeo
Kapai MyMKuH (4.2-pacwm).

Xa (frue) IyE (false)

h 4

orepaTop; omepaTop;

l l

4.1-pacwm. if(); else mapt omepatopuHUHT OJOK CXeMacu
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Mucon Tapukacuga AUCKPUMUHAHTHU XHcoOmamr ycynau Epaamusa
ax*+bx+c=0 KYPUHUILMJIATK KBaJpaT TEHIJIaMa WIJW3IApUHU  TOIHIII
MacCaJIACUHU KYpPANJIUK:

#include <iostream.h>
#include <math.h>
int main()
{
float a,b,c;
float D,x1,x2;
cout<<”\nax”*2+bx+c=0 tenglama ildizini topish.
cout<<”\na - koeffisiyentini kiriting: ”;
cin>>a;
cout<<”\nb - koeffisiyentini kiriting: ”;
cin>>b;
cout<<”\nc - koeffisiyentini kiriting: ”;
cin>>c;
D=b*b-4*a*c;
if (D<O)
{
cout<<”\nTenglama haqgiqiy ildizga ega emas!”;
return 0O;
}
if (D==0)
{
cout <<”\nTenglama yagona ildizga ega: ”;
x1l=-b/ (2*a) ;
cout<<”\nx= ”<<x1;
}

else

{

cout <<”\nTenglama ikkita ildizga ega: ”;
x1=(-b+sqrt (D)) / (2*a) ;
x2=(-b-sqrt (D)) / (2*a) ;

cout<<”\nxl= "<<x1;

cout<<”\nx2= ""<<x2;

}

return O;
}
[Iporpamma Oakapwiranaa, OupuHYM HaBOaTAa TeHrJamMa Koddgu-
UCHTIapu - &, b, C Vy3rapyBummap KuiiMaTiapd KHPUTHIAAHA, KEHHMH

TUCKpUMUHAHT - D y3rapyBum kuitmatu xucobnanamu. Keitun D kuitmatu
MaH(HUIIMKKA TeKIUpUiIaan. Arap mapt VpuHid Oyica, SXJIUT OIepaTop
cudarua KeryBud ‘{‘ Ba ‘}’ Oenrunmapu opacuaard omneparopiap oaxkapu-iaau
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Ba oskpanra ‘“Tenglama haqiqiy ildizga ega emas!” xaGapum uukagu Ba
nporpaMma ¥y3 umuHM Tyraraau (“return 0;” omeparopuHu Oakapuill OPKAJIN).
JINCKpUMUHAHT HOJAaH KUYMK OYyiMaca, HaBOaTAarud mapT ONEepaTopu YHU
HOJITA TEHTJIMTUHU TeKIWupaad. Arap wmapT YpuHiau OVyica, KeHuHTH
KaTopJiapAaru omeparopiyiap 0j0ku Oaxapuiiaau - skpanra “Tenglama yagona
ildizga ega:” xabapu, Xammga x/ Yy3rapyBuM KHMMAaTH 4dYOIl OSTHIAJAM Ba
nporpamMma mry epja ¥3 UIMHU TyraTtaju, akc Xoijaa, sbHu D xuiiMatu HongaH
KaTTa XoJaTH Y4yH else xamur cy3umaH KeWWHTH orepaTtopiiap OJIOKU
Oaxxapunaau Ba skpanra “Tenglama ikkita ildizga ega:* xabapu, xamna x/ Ba x2
y3rapyBumiap KuilmMaTiaapu don H3Twiaau. llly OunaH mapT omepaTopuaaH
YUKWIATM Ba acocuil (QyHKUMSHUHT Feturn xypcaTMacuHH Oakapull OpKalu
mporpaMma ¥3 UIIWHYU TyraTaju.

V3 mapGatmpa <omepatop;> Ba <ONEpPaTOp,> XaM IIAPTIM OIEpaTop
oymum mymkuH. Udonanaru xap oup else kanut cy3u, onguHaard sHr sSkuH If
KaJIUT Ccy3ura TETUIUIM XucoOliaHamu (XyJAu OYMIYyBYM Ba EMNUITYBYH
KaBciapaek). byHu wuHOOatra oJIMaciMK Ma3MyHaH XaTOJIMK-Japra oJik0
KEJIUIITUH MyMKHH.

Macanan:

else cout<”"x<>1";
by muconma “X<>1” xabapu x xuiimatu 1 Ba y Kuiimatu 1 Oynmaran

xojiga xaM don »Twianud. Kyiuagarn BapuaHTAa ymOy Ma3MyH XaTOJUTH
Oaprapad >THiIraH:

if (x==1)

{

if (y==1)cout<<”x=1 va y=1";
}

else coutK”’x<>1";

WNkkyuHYM MHUCOJ TapuKacuja yuyra OyTyH COHHMHT MaKCUMall KHMaTUHU
TONAJNraH Mporpamma OyJIaruHu KEITUPUIITUMU3 MYMKHH:

int x,y,z,max;
cind>>x>>y>>z;
if (x<y)
if (y<z)max=z;
else max=y;
else
if (x<z)max=z;
else max=x;
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[IlapT omeparopuma 93BJIOH KWJIUII ONEPATOPIAPUHM HILIATHIIT MaH
ATWIIAIM, JIEKUH YHJAru OJoKiapja Y3rapyBUMIIApHU IBJIOH KUJIHMII MyYMKHH Ba
Oy V3rapyBumiap dakaT OJok muuga aman Kwiaau. Kyiuwmarm muconga Oy
X0J1aT OuiaH OOFJIMK XaTOJIMK KYpCaTHIITaH:

if (§>0) {int i;i=2%3;}

else i=-j;//xaTo,uyHKnu i 6loxnaH TawKapmuaa
KYpVHManIOmu

Macana. bepuiran TYpT XOHaIM MIIOPACU3 COHHUHT OOIIMAArd MKKUTA
PAaKaMUHUHI WMFUHIACU KOJTaH pakamylap WMFUHAMCUIA TEHI EKU NYKIUTH
AHUKJIAHCUH (pakamiap WUFUHAMCH JIETaHAa yjlapra MOC COH KHWMATIapUHUHT
AuruHAMCH TylryHuiaaau). COHHUHT pakaMJIApUHUA aXpaTHO OJIMII YYyH OyTyH
COHJIap apu(MeTUKacu amauiapuaaH (poianaHunanu:

#include <iostream.h>
int main()
{
// n Ba YHMHT azaa;a, KYypMHMIMOATM pPakKamiap
SBJIOHU
unsigned int n,a3,a2,al,al;
cout<<”\nn - giymatini kiriting: ”;

cin>>n;

if (n<1000| |n>9999)

{
cout<<”Kiritilgan son 4 xonali emas!”;
return 1;

}

a3=n/1000;

a2=n%1000/100;

al=n%100/10;

a0=n%10;

if (a3+a2==al+al)cout<<”a3+a2 = al+al0”;
else cout<<”a3+a2<>al+al”;

return O;

}

[TporpamMma wuiopacu3 OyTyH COH KHPUTHIIHM Takiaud KWiagd. Arap
KUPUTHITaH COH 4 xoHanu Oyiamaca (N<1000 €xm n>9999), Oy xakma xabap
Oepuiagu Ba MporpaMMa VY3 HIIMHH Tyrataad. AKC Xoiga N COHHMHHUHT
pakamyapy aXpaTuO OJIMHAIU, Xama OOIIUIard HKKUTa paKaMHUHT HHFHHIACH
- (a3+a2) xosraH wWKKWATa pakamiap HuruHaacd - (al+a0) Owiman
COJUIITAPWIAAN Ba YJIAPHUHT TEHr €KM WYKIUTH Kapad MoC »kaBoO dom
KHJTUHA/IH.

13-maB3y: Tannaim oneparopu
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ASKpaTWIraH coar: 2 coar
MauryJioT TYypu: Mabpy3a

JHAPC P E XK ACH (acocuii caBosuiap):

1. Tannam onepatopu
2. Mucomnap

Mag3ygarn acocuil TasHY4 TyllyHuajnap Ba uOopanap: IIporpamma,
KOMITWISALMSA, KOMITAHOOBKA, IPEMPOLECCOP, OKUM, KOMIUJISATOP.

switch omepatopu

Hlapt omeparopuHUHT sSHA OWp KypuHHIIH SWItCh TapMmoKIaHHMII
oreparopu 0yiu0, YHUHT CHHTAKCUCH KyWHlaruya:

switch (<udona>)

{
case <y3rapmac udoja;> : <oreparopiap rypyxu;>; break;
case <y3rapmac udoja,> : <oreparopiap rypyxu,>; break;

case <y3rapmac udoja,> : <oreparopiap rypyxu,>; break;
default : <omepatopmiap rypyxun+1>;

}

by omepatop Kyimmaruua aman Kwiaad: OMpuHYM HaBOaTtma <udoja™>
KUHMaTh XucoOaHaau, KeMuH Oy KHiMaT Case KaJIMT cy3u OWJIaH aKpaTuiraH
<y3rapmac udoma;> OuinaH COMUIITHPUIAAN. Arap ylap ycTMa-ycT TyIca, 11y
Karopaard °:° OenrucumaH Oomnutad, Toku break kamur cy3urada Oyirad
<omepaTtopiap TypyxXu;> Oaxkapuiaau Ba  OOIIKapyB TapMOKJIAHYBYHU
oriepaTopJiaH KEHUH KOoWnamran omneparopra yraau. Arap <udoma> Oupopra
XxaMm <y3rapmac udoaa;> OuaaH Moc Keiamaca, Kypuimanuar default kucmumarn
<omeparopiap TypyXHup.;> Oaxapunamu. I[llyHu Kalijg »dTUII KEpaKKH,
kypwimanuHr default kuemu O6ynmacnurn mymkudH. by xonma, arap <udoma>
Oupopra xaM Case y3rapMmacu OwjiaH MOcC Tymimaca SWitch omeparopu Xxeu
KaHIal «uwHuy 0akapMaiiu Ba OOITKApyB KEWHHTH OTiepaTopra yTaiu.

Mucon yuyH, kupuil okumugan “Jarayon davom etilsinmi?” cypoBura
doiinaanyBuu TOMOHHUAAH XaBOO oyMHAIU. Arap mKoOui >kaBoO OJMHCAa,
skpanra “Jarayon davom etadi!” xaGapu 4om 3THJIagu Ba mporpamma ¥3 UIIHHA
TapMOKJIaHYBUM OMEpaTopAaH KEWWHTH oOlepaTop-lapHu Oaxkapuin OujaH
JaBOM ATTUPAJIHU, akc Xonna “Jarayon tugadi!” sxaBoOu Gepuiiaau Ba mporpaMma
¥3 ummmHu Tyrataad. byHna, ¢oiina-manyBumHuHT ‘Y’ €ku Y’ xaBoOnapu
KapaCHHM JTaBOM ODTTHPHUINHU Owigupanu, Oomka Oenruiap dca KapaCHHH
TYTaTUIITHU aHTJIaTa IH.

#include <iostream.h>
int main()
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{

char Javob=’ ’;

cout<<”Jarayon davom etsinmi?('y’,’'Y¥"): ”

cin>>Javob;

switch (Javob)

{

case 'Y’ :

case 'y’:

cout<<”Jarayon davom etadi!\n”;

break;

default:

cout<<”Jarayon tygadi!\n”;

return O;

}
// xapaén

return O;

}

YMyMaH ojrasaa, TapMoKjiaHyBuu oreparopaa break sa default xamut
CY3JapuHU MIIIATUII MaxOypuii smac. JIekuH Oy Xojataa onepaTtop Ma3MyHH
Oyswmuimmm MymkuH. Arap break oOynmaca, <udoma> Oupopra <y3rapmac
udosaa;> OWiaH ycTMa-yCcT TYIITaH XOJiJa, YHIa MOC KEJIyBUH oOmepaTopiap
TYPYXUHH Oakapaau Ba «myxmamacoany» KEWHHTH KaTopIard oreparopiiap
TYPYXUHHU XaM OakapHIlja JaBOM 3Taad. MacaiaH, IOKOpuaara Mucoiiaa break
orneparopu OyimMaca Ba )kapa€HHU JABOM ASTTUPHUILHU TacAUKIOBYM (‘Y’) xkaBoO
OyJsraH Takaup/a SKpaHra

Jarayon davom etadi!
Jarayon tygadi'!

xabapiapu 4yMKaay Ba MporpamMma ¥y3 UIIMHHU TyraTaau (Feturn onepaTopuHUHT
OaKapUIIHIIN HATHXKACUIA).

TapmokTanyBuUM orepaTop caHad YTWIyBYM TypAard y3rapMaciap Ouiad
Oupranukaa viaTwirasga camapa oepaau. Kyiinnaru nporpaM-mManaa pasriap
raMMacuHU Toudaail Macajaacy eUusIraH.

#include <iostream.h>
int main()
{
enum Ranglar{Qizil,Tuq sariq,Sariq,Yashil,
Kuk,Zangori,Binafsha} Rang;
//...
switch (Rang)
{
case Qizil:
case Tuq_sariq:
case Sariq:
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cout<<”Issiq gamma tanlandi.\n”; break;
case Yashil:
case Kuk:
case Zangori:
case Binafsha:

cout<<”Sovuq gamma tanlandi.\n”; break;
default:cout<<”Kamalak bunday rangga ega

emas.\n”;

}

return O;

}

[IporpamMma OGakapunuiuaa OOIIKapyB TapMOKJIAHYBYM OIepaTopra
kenranga, Rang kmitmatu Qizil €k Tuq_sariq €xu Sariq 6ymuca, “Issiq gamma
tanlandi” xabapwu, arap Rang kuiimatu Yashil éku Kuk éku Zangori éxu Binafsha
Oynca, skpanra “Sovuq gamma tanlandi.” xabapu, arap Rang xuiimMatu caHa0
yTuiaran Kuiimatnapaan Qapkiam Oyica, skpanra “Kamalak bunday rangga ega
emas.” xabapu Jom 3THJIaJId Ba IporpaMMa Y3 HIMUHU TyTraTaju.

switch omeparopuia bJOH omepaTopiapy XaM ydpamd MyMKdH. JIekuH
switch omepaTopu OakapwiMIIHaa «cakpad YTHIDY XOJaTiapu OYJIHIIN
xyucobura OJOK HMYMJIArd apuM IBJIOHJIAp OaapuiMaciauru Ba OyHUHT
OKMOaTHaa nmporpaMma MIIuAa XaToJIMK pyi OeprIId MyMKHUH:

//...
int k=0,n=0;
cin >>n;
switch (n)
{
int i=10;//xaro, 6y onepaTop xedu Ka4YoH
6axapuiManamu
case 1:
int j=20;//arap n=2 6ynca,By 5BJIOH BaxapuiMaiau
case 2:
k+=i+7; //xaro, YYHKU i, ] yB3rapysunnap
HOMAa'BJIYyM
}
cout<<k;

//...

Macana. Kyiinga canad yTuiyBuM TypJiap Ba Iy TypJard y3rapyBuuiiap
IbJIOH KWUJIMHTAH:

enum

Birlik{desimetr,kilometr metr,millimetr,santimetr};
float x; Birlik r;
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bepunran r Oupnukaara X y3rapyBUYMCHHMHT KMMMATH METpiiapja 4oml
KWINHCHH.

#include <iostream.h>
int main()
{
enum
Birlik{desimetr,kilometr, metr,millimetr,
santimetr};
float x,y;
Birlik r;
int n;
cout<<”Uzunlikni kiriting: x=";
cin>>x;
cout<<” Uzunlik birliklaril\n”;
cout<<” 0- desimetr\n”;
cout<<” 1- kilometr\n”;
cout<<” 2- metr\n”;
cout<<” 3- millimetr\n";
cout<<” 4- santimetr\n";
cout<<” Uzunlikni birligini tanlang: r=";
cin>>n;
r=n;
switch(r)
{
case desimetr: y=x/10; break;
case kilometr: y=x*1000; break;
case metr: y=x; break;
case millimetr: y=x/1000; break;
case santimetr: y=x/100; break;
default:
cout<<”Uzunlik birligi noto'g'ri kiritildi!”;
return O;
}
cout<<y<<” metr”;
return O;

}

14-ma3y: for Takpopiam oneparopiapy.

ASKpaTHJITaH €O0ar: 2 coar
MauryJioT Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosiiap):
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1. Takpopnam onepaTtopiapu
2. IlapameTtpiu Takpopiiail onepaTopu

Mag3ynaru acocuil TasH4Y TylryHuanap Ba wuOopanap: IIporpamma,
KOMITUJISIIMS, KOMITAaHOOBKA, TPEMPOIECCOP, OKUM, KOMIUIISTOP.

TaxpopJam onepaTopJjapu

[Iporpamma OakapwIMIIMHK ~ OOIIKAPHUIIHUHT Oolika OUp Ky4wiIu
MEXaHU3MIIapHIaH OMPH - TaKpOpJIalll orepaTopiapy XUCOOIaHa H.

Takpopmam omnepatopu «makpoprawt wiapmu» 1e0 HOMIAHYBYU
UPONaHUHT pOCT KHUHMATHIAa TPOrpaMMaHUHT MabiIyM OHp KHUCMHIArH
orepaTopiiapHu (TakpopJiall TaHACKHU) TAaKpOp paBuIla Oaxkapaau (UTapaTuB
xapacH) (4.2-pacm).

o
%

TAKPOP.JIAIL

omepaTop; —»----—»| OIEPATO
HAapTH PaTOP1 PATOPn

4.2-pacm. Takpopiaiil onepaTOpuHUHT OJIOK cXeMacu

Takpopram Y3MHUHT KUPUII Ba YMKWII HYKTaJIApHUTa 3ra, JIEKWH YHKHII
HYKTaCHHUHT OYJIMaciIurd MyMKUH. By X01/1a Takpopiaiira yexcusz maxpopaau
neiinnanu. Yekcus Takpopiaml y4yH TaKpOpJIAIIHA J1aBOM OJTTUPHUII IIAPTH
JIOMMO POCT OYIaiu.

Takpopram MAPTHHA TEKIIUPHUII TAKPOPJIANl TaHACUIATH OIepaTop-
JapHU OaxapuiiaH oiauH Tekmwmpwmnm MymkuH (for, while Takpop-
jJanuiapu) €KW Takpopiiall — TaHACHJard  omnepatopjapu Oup  MapTa
OaxapwiraHnaH KeinH Tekmmpumim MyMkuH (do-while).

Takpopnam onepaTopiaapyu HuMa-uy Koinamrad OyIuIy MyMKHH.

for rakpopJaam onepaTopu
for Takpop:am onepaTOPUHUHT CHHTAKCUCH KYHUIard KYPUHUINTA OTa:

for (<udoma;>; <udonma,>;<udomaz>) <omeparop €ku 0J0K>;

by omneparop y3 wummnan <udoma;> udomacuHu OaxxkapuuinaH OoOIUIANTH.
[yngan KeWHH Takpopiaml Kajaamijapu OouuiaHaad. Xap Oup Kaaamia
<udona,> Oaxapunanu, arap Hatmwka 0 kulimatuaan ¢apkiau €ku true 6yica,
TakpopJialll TaHacu - <omeparop €xku ONok> Oakapwiaad Ba OXHUPU-TA
<ugonaz> Gaxxapunaan. Arap <udomga,> kuiimat 0 (false) 6yca, Takpopar
xKapaCHH TYXTaiiau Ba OOIIKApyB TaKpoOpJall OMEePaTOpHIaH KEHUHTH
oneparopra yranu. lllyau kaiin Kwmmm kepakku, <udoma,> udogacu Bepryn
Owran axparwiran Oup Heura udopanap Oupriamma-cuaan ubopar OYIUIIH
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MYMKHUH, Oy Xoyiga oxupru udojaa KuiimMaTH TaKpopJall MapTH XUCOOIaHAIH.
Takpopnam TaHacu cudaruga OuTTa Omeparop, >KymjagaH Oyl omeparop
Oynmumu €ku orepaTopiap OJIOKH KEIUIIIU MyMKHH.

Mucon yuyn 10 man 20 rava Oynaran OyTyH COHJIAp HUFHMHIUCHUHU
XUCOOJIalll MacaJlaCUHU KYpaniIuK.

#include <iostream.h>
int main()
{
int Summa=0;
for(int i=10;i<=20;i++)
Summa+=i;
cout<<”Yig’indi=" <<Summa;
return O;

}

[Mporpammajgard TakpopJjall ONEpaTOPH ¥3 HMIMHHH | TaKpOpJIaIl
napameTpura (Takpopiaml caHaruyura) OonutanFud kKuiimar - 10 coHuHM
Oepuiigan OolnIaiaM Ba Xap OWp Takpopiail KaaamuiaaH (MTapanusiaH)
KeMHMH KaBC MUMJATH YYUHYH OTepaTop Oa)kapHJIUIIK XUCOOUTa YHUHT KUMaTH
Outrara omaau. Xap Oup Takpopjaml KajaMuja TakKpopiall TaHacuaaru
oreparop Oaxapwiaau, sbHH SUMMA ¥y3rapyBuucura | KUMMaTH KYIIHIIAIH.
Takpopnam canaruuu | kuitmatu 21 6ynranaa “i<=20" Takpop:am maptu false
Oynmaau Ba Takpopnam Tyraigu. Hatmkana OOLIKApyB TaKpopJall
ONepaTOpuaH KEMUHIM COUt omeparo-pura yTaaud Ba DKpaHra MAFUHIWA YOIl
ATUIIA/IN.

FOxopuna xeaTupuiaran Mucoira kapad Takpopiail orneparopiapu-HUHT
KAaBC MUMJard udoaanapura u3ox 0epuir MyMKHUH:

<udoa;> - TaKpopJIall cCaHATHYM BazupacuHu OakapyBUHu Y3rapyB-4yHra
OonuTaHFUY KUWMaT Oepuilira XuU3MaT KWiIaJd Ba y TaKpopJiaml KapaéHu
Oommuaa ¢akar 6up mMapta xucobnanaau. Mdomana y3rapyBuu 3bJI0OHU yUpallu
MyMKHAH Ba Oy y3rapyB4Yu TakpopJialll OMEpaTopy TaHACHIa amMaj KHWJIaaud Ba
TakpopJjialll ~ omepaTropujiaH  Tamkapuaa «kypurmaiou» (C++  Builder
KOMIWISITOPU YUYH);

<udona,> - TaKpopialIHUA Oaxapull €KW UYKIUTMHU aHUKJIa0 OepyBUH
MaHTUKHUI udoja, arap mapt poct O0yica, TakpopJiail JaBOM 3TaJd, aKC X0Jaa
inyk. Arap 0y udoma 6y 6yica, mapT J0UMMO PocT J1ed XucobiaHau;

<<H®0ﬂa§> - oJaTha TakKpopJaml CAHATMYUMHUHT KUMMATWUHU OLIUPHUIL
(kamMalTHpUII) Y4yH XH3MaT KWiaau €K YHJa TaKpopJjall IapTHra TabCup
KUJTyBUM OOIITKA amayiap OYIUII MyMKHH.

Takpopnam oneparopuia KaBc nuuaard udoaanap 6yIMaciuru MyMKHUH,
JIKUH CUHTaKcuc ‘;’ 6ynmacnurura pyxcat oepmaiiau. [y cababmm, sHT coana
KYPUHUIIIATH TaKpOpJIall onepaTopu Kyiugarnda oymaau:

for(;;)cout<<”Cheksiz takrorlash...”;
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Arap Takpopnam sxkapaéHuna Oup HeuTa Y3rapyBUMJIAPHUHT KHIi-MaTh
CHUHXPOH paBUIIJA Y3rapuiy Kepak Oyica, Takpopiam udoaa-iapunaa 3apyp
orepaTopiapHH ¢, OuiaH €3uil opKaau OyHra SpHIIUII MyMKHH:

for (int i=10,j=2;i<=20;i++,3J=i+10){...};

Takpopuanr onepaToprHUHT Xap Oup KagaMuaa | Ba | y3rapyBuu-TapHUHT
KUKMaTIapu MOC paBuILa y3rapub 6opaau.

for oneparopuia Takpopian TaHacu OYIMacIUTH XaM MyMKUH. MacaJas,
nporpamma OaXapuJUIIMHA MabIyM OUp MyAjatra «myxmao» TypHII 3apyp
Oynca, OyHra TakpopJjallHH Xed KaHJIald KyIIMM4Ya WIUIapHU OakapMmacaaH
amaJl KWJIUIIA OPKAJId SPUIITHUII MyMKUH:

#include <iostream.h>
int main ()

{

int delay;

for (delay=5000;delay>0;delay--); //6ym oneparop
return O;
}

FOxopuna kentupwiran 10 gan 20 rava OynaraH cOHJap MMFUHIU-CUHU
OY11I TaHAJIM TaKpoOpJall ONepaTopu OpKaIu XHUCcoOJall MyMKHUH:

for(int i=10;i<=20;Summa+=i++) ;

Takpopnam omneparopu TaHacu cudatuia omneparopiap OJOKM HIILIa-
TUIWHU (AKTOPUATHHU XUCOOJIAll MUCOJIMIA KYPCATHIL MyMKHH:

#include <iostream.h>
int main()
{
int a;
unsigned long fact=1l;
cout<<”Butun sonni kiriting: ”;
cin>>a;
if (a>=0 && a<33)
{
for(int i=1l;i<=a;i++) fact*=i;
cout<<a<<”!= "<<fact<<’\n’;
}

return O;

}
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[Tporpamma QorinananyBun TomoHuAaH 0 nan 33 raua opajquKIard COH
KHPUTHIITAHAa amai Kwiaaw, dyHkd 34! xumiimata unsigned long yuyn
KPaTUIITaH paspsyiapra CHFMaiIu.

Macana. TakpopJamni OINepaTOPUHHUHI HUYMa-ud SKOMIAIIyBUTa MHCOJI
cudatrga pakamiapud Oup-Oupura y3apo TEHr OyIMaraH yd XOHaJIM HaTypal
COHJIAPHU YCHII TapTHOW/1a YOI KUJIUCHH.

#include <iostream.h>
int main()
{
unsigned char a2,al,a0; //y4 XoHammM COH
pakaminapu
for (a2='1’ ;a2<='9’ ;a2++) //couHuHr 2-paxkamm
for (al='0';al<=’'9’ ;al++) //courumur l-pakxamu
for (al0='0’;a0<=’'9’ ;a0++) //conurunr O0-pakammu
// pakamMIapHM y3apo TEeHI' SMACJIUIMHM TeKIUMPUI
if(a0'=al && al'=a2 && al!=a2) //ysapo TeHr
sMac
cout<<a2<<al<<a0<<’\n’;
return O;

}

[Iporpammaza yd4 XOHajdud COHHUHI Xap OWp pakamMu TakpopJall
ONEepaTOPJAPUHUHT TapameTpiiapu cudaTuia XOCWI KWIMHAIW. bupuHuw,
TAlIKd TaKpopJiall omepaTopu OuiaH 2-XOHajgaru pakaMm (82 TakpopJall
napamMeTpH) XOCWi KWIMHaau. VIKKMH4YM, MYKM Takpopusam omnepatopuaa (al
TaKpopJiall MmapaMeTpu) COH KYPUHUIIMHUHT |-XOHacujaru pakaMm Ba HHUXOST,
yHra HucOaTaH wuykm Oynran a0 mapameTpiu Takpopiam omeparo-puma 0-
XOHAJaru pakamijiap XOCHJ KWIMHaau. Xap Oup TallKu TaKpop-JalIHUHT OUp
KaJaMura WYKy TakpopJall ONepaTOPUHHUHT TYIUK OaKapWIMIIU TYFPU KU
xucobura 6apya y4 XOHaJIM COHJIap KYPUHUIIN XOCUI KUJIUHAH.

15-maB3y: while, do-while takpopiam oneparopiapu

ASKpaTWJITaH €oar: 2 coat
MauryJioT TypH: Mabpy3a

JAPC P E XK ACH (acocwuii caBosuiap):

1. while Takpopnam oneparopu
2. do-while Takpopuarn oneparopu

Map3ynaru acocwii TasH4Y TymyH4anap Ba wubopamap: IIporpamma
KOMITWJIALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMIUJISATOP.
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while TakpopJam onepatopu

while takpopnamr omeparopu, oreparop €Ku OJOKHH TaKpopJaml IIapTH
&nroH (false €xu 0) 6ynryHua Takpop Oaxkapaau. Y KyHuJIard CHHTaKCHCTa 3ra:

while (<udoma>) <omeparop €xu O610K>;

Arap <udoma> poct kukMariau Yy3rapmac udoma Oyica, TakpopIail
yexken3 Oymaam. Xynau mryHpgad, <udomga> Takpopsam OONIIaHUIIHAA POCT
O0ynu0, yHUHT KMHMaTUTa TakpopJjall TaHAaCHAard XucoOiall TabCHp dTMaca,
SbHU YHUHT KUHMAaTH y3rapMaca, TakpopJiall 4yekcus 0ynau.

while Takpopnam IIAPTHMHUA OJNAMHIAH TEKIIUPYBYM TaKPOpPJIAI
omepaTopu xucoOmaHaau. Arap Takpopiam Oomuga <udoma> EnroH OVica,
while omepatopu TapkuOugaru <omepatop €k OJOK> KUCMH OakapuiaMacaaH
4yekJ1ad YTHIaIu.

Alipum xoJutapaa <udoja> KuWMarT Oepulll ONepaTopu KYpUHUIIMIA
Kenumu MyMKHH. byHna kuiimatr Oepuimn amanu Oaxapunaau Ba HaTika 0
Owran conmumtupunanad. Hatwxka Honpman dapkim Oyiica, TakpopJanl JaBOM
STTUPUIIA]IN.

Arap udonaHuHr KuitMatu HojgaH (apkiu y3rapmac Oyica, YeKcHU3
TakpopJam pyi 6epaau. Macanas:

while (1) ; //uekxcus Taxpopiam

3

Xynmu for omeparopunek, ‘,” €pnamuna <udoaa> TapkuOuga Oup Hedra
amMajylap CHUHXpPOH paBuIa Oakapuill MyMKHMH. MacanaH, COH Ba YHUHT
KBaJIpaTJIapMHU YOIl KWJIaAUraH nporpamMmaza ymoy XojaT KypcaTHIraH:

#include <iostream.h>

int main()

{

int n,n2;

cout<<”Sonni kiriting(l..10): ”;
cin>>n;

while (n2=n*n,n)

cout<<”’n="<<n--<<” n”*2="<<n2<<endl;
return O;

}

[Iporpammazaru TakpopJiail omnepaTopu Oa)kapuiauimuiaa N coHu 1 raga
Kamaiinb Oopamu. Xap Oup Kamamaa N Ba YHUHT KBajgpaTH YO KUIJIMHAIH.
[Ilyara >pTHOOp Oepuinl Kepakku, mapt udojgacuaa ornepaTop-JapHU E3UITUII
KeTMa-KeTJIMTUHUHT aXaMHUSITH OOp, YYHKH DHT OXUPTH OMEpaTOp TaKpopJall
maptu cudaruna Kapanaau Ba N kuitmatu 0 OynraHga TakpopIiail Tyraiu.

Keitnaru mnporpammana OepwiiraH YHIWK COHHMHT WKKWJIUK KYpWUHU-
IIMHA YOl KWIMII MacajacuHu euuinga While onepatopunn — Kysutard
KypCaTUJIraH.

#include <iosteam.h>
int main()
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{
int sanagich=4;
short sonl0, jarayon=1;
while (jarayon) // 4Yekcus Takpopiaum
{
cout <<”\nO’nlik sonni kiriting(0..15) ”;
cin >>sonl0;
cout<<’\n’<<sonl0<<”Sonining ikkilik
ko’ rinishi: ”;
while (sanagich)
{
if(sonl0&8) //sonlO & 00001000
cout<’'1l’;
else coutk’0’;
sonl0=sonl0<<1; //paspsinnapuu 1 ypuH uwanra
cypuu
sanagich--;
}
cout<<’\n’ ;
cout<<”Jarayonni to’xtasin(0),davom etsin(1l):
cin>>jarayon;
sanagich=4;
}

return O;

}

[IporpaMmmaza wWuyMa-u4  SKOWJIAIITaH  TaKpopjaml  ONepaTopJiapu
WIUIATUITaH. DBUPUHYMCH, COHHHUHI HWKKWIMK KYPUHHUIIUHU YOIN KUJIUII
KapaCHUHU JaBOM JTTUPHUIN IapTu Oyinya aman Kuiaau. MUy skoumamni-ran
WKKWHYYA TaKpOpJIall ONepaTopuiard amaiuiap - xap kanpaih, 0 gan 15 raua
Oynran coHjap TYpTTa pa3psyid HMKKWIMK COH KYpUHMINWIA OYIu-1ura
acocyaHTaH. YHJIa KUPUTWITaH COHHUHT MUKW, UKKWINK KYPUHU-IIH]IA YYUHYH
paspsauga 0 éku 1 Typramnuru anukinaHaaud (“sonl0&8”). [apt naTmxkacu
Hatwka 1 (poct) OYyica, skpanra ‘1’°, akc xonma ‘0’ OGenrucu 4Yom STUIIAIM.
Keitunru kagamja coH paspsjjiapu yamnra OuTTara CypwiaJd Ba siHa YUYUHUU
paspsard pakaMm 4on 3Tuiaaad. Takpopunam Sanagich kuitmatu 0 OyaryHua
SbHU TYPT MapTa Oakapujaau Ba OOIIKAPYB MYKK TaKpopJiall ONepaTOpHjIaH
YUKAJIN.

while Ttakpopmam omeparopu €paaMuia camapand MporpaMma KOIu
é3uira ssHa Oup Mucon Oy - MKKWATA HATypald COHJIAPHUHT JHT KaTTa YMyMUU
oynypuncuan (OKYDB) OBrkiama anroputmMu OujaH TOMUII MacallaCHHU
KEeJITUPUIIUMU3 MYMKHH:

int main()

{
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int a,b;

cout<<”A va B natural sonlar EKUBini topish.\n”;
cout<<”A va B natural sonlarni kiriting: ”
cin>>a>>b;

while(a'=b)a>b?a-=b:b-=a;

cout<<”Bu sonlar EKUBi="<<a;

return O;

}

bytyn Typaaru a Ba b kuitmatnmapm okMMIaH YKMJITaHJIaH KSWHH TOKH
yIapHUHT KUUMATIapu ¥3apo TEHr OyaMmaryHda Takpopliaml kapaéHu pyiu
Oepanu. TakpopiamHUHT Xap Oup Kagamuaa a Ba b coHnmapHWHT kaTTacuman
KMYUTH apwiaad. TakpopjamjgaH KEeWMHIM KypcaTMa BOCHTAacuaa a
Y3rapyBUYMHUHT KUHMaTH HaTH>Xa cudaTuaa 4or dTUIaau.

Macana. YHIMK CaHOK CHCTeMacHaa OepHiraH n OYTYH COHMHHHT
MKKWINK KypUHUIIUAArd | pakaMJapuHUHT MUKJIOPU aHUKJIaHCHH. Macalianu
CUMINJA Pa3psSUIM KYMaUTHpUIN aMajuHU KyJuiaraH xohga Ba “n=(n-1)&n;”
KypcaTMacd N COHUHUHI MKKWIMK KYpUHUIIUAArTK OuTTa ‘1’ pakamMuHu
«yupuwuoany» ¢oinananunaau. by aman toku N conu 0 OynryH4Ya aaBoM
ATTUPWIIAU Ba TaKpopJialuiap COHM kaBoO cudaruma vom stunagu. Mucon
Tapukacua n=9 conugaru 1 pakamiaap COHUHU XUCOOTAMINK:

1-xkagam: n=810&9;9 = 1000,&1001,=1000,=8p;

Z-KaﬂaM: n:710&810 = 01112&10002:0
Takpopnam conu 2 Ba y xaBo0 Oynanu.

[Iporpamma MaTHH:

#include <iostream.h>
int main()
{
int n,birlar=0;
cout<<”0’nlik sonni kiriting: ”;
cin>>n;
while (n)
{
n=(n-1) &n;
birlar++;
}
cout<<”Berilgan sonning ikkilik
ko’ rinishidagi\n”;
cout<<”birlar soni ”"<<birlar<<” ta!”;
return O;

}

do-while TakpopJai onepaTtopu
do-while Takpopriam onepatopu While onepatopunan dapkiau paBuia
OJIUH omeparop Eku OJOKHH Oakapaau, KEWHWH TaKpopJiall IIapTHHH
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TeKImMpaad. by Kypwama TakpopJaml TaHACMHM Kamuga Oup Maprta
OaxkapuiuiMHA TabMuHIakiau. do-while Ttakpopiam omepaTopu Ky#umaru
CHHTAKCHCI'a dra:

do <omepatop éxu 010k>; While (<udona>);

ByHnpaii Takpopiall onepaTOpUHUHT KEHI KyJUIaHWIaIurad xojaatiap - 0y
TaKpopJalHu OoliamMaciaH TypuO, TakpopJsall [IAPTUHU TEKIIMPUIITHUHT
WIOXKH OyiMaraH xoJjaTiap xucobsianaau. Macanad, Oupopra xKapaéHHU JaBOM
TTUPUILI €KH TYTraTHIIl XaKHJIard CypoBra >kaBoO OJIMII BAa YHU TEKIIHPHUII
3apyp OyncuH. Kypurmb® TypuOawku, s>kapaéHHHM OoljamMaciaadH OJIUH Oy
CYpOBHH OEpHIIHUHT MabHOCH HYK. Xeu OynMarana TakpopJiail xKapaEHUHUHT
OWTTa KaJjaMH amalra OIUPIITraH OYIINIIHN Kepak:

#include <iostream.h>
int main()

{

char javob;

do
{

...// aManmap keTMa-KeTIUIHU
cout<<”Jarayonni to’xtatish (N): ”;
cin>>javob;

}
while (javob!=N)
return O;

}

[Iporpamma TokM “Jarayonni to’xtatish (N):
KUPUTHIMAaryHda JaBOM dTafH.
By omnepatop xam yekcHu3 TaKpOpJaHUIIA MyMKHUH:

do; while (1) ;

29

cypoBura ‘N’ xaBoOu

Macana. Xap kKanjait 7 cOHUJaH KarTa OyTyH COHAAru MmyJi MUKJIOPUHU 3
Ba 5 cymimKkiapaa Oepuill MyMKUHIMTH ucOotinaHcuH. Kyimnran wmacana
p=3n+5M TeHIIaMacu KaHOATJIAHTUPYBYH M, N COHJAP KY(DTIUKIAPUHU TOTIHIII
Macajmacuaup (P-mysa MUKAOpH). By mapTHUHT OakapuiummuHA M Ba N
Y3rapyBUWJIAPUHUHT MYMKUH oynran KUMMATJIapUHUHT Oapua
KOMOMHaIUsAIapUIa TEKIIUPUII 3apyp OYaaau.

#include <iostream.h>

int main|()

{

unsigned int Pul; //Pul- xupuTuUIaguraH noya
MUKIOPW

unsigned n3,m5; //n-3 cymnuknap,m-5 cymnuxkiaap
COHMu
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bool xato=false; //Pul xuMMaTMHM KUPUTHLUZATH

XaTOoOJINK
do

{
if (xato)cout<<"Pul giymati 7 dan kichik!";
cout<<"\nPul giymatini kiriting (>7): ";

cin>>Pul;
xato=true; //xaTo xakmma xabap Gepuu Bamporu
}
while (Pul<=7) ;//Tokmu 7 xkaTTa COH KMPUTMIT'YHYa
n3=0; //6upopTa xamMm 3 CYMIMK HYK
do
{
m5=0 ; //6upopTra xaM 5 cyMaMk nyK
do
{
if (3*n3+5*m5==Pul)
cout<<n3<" ta 3 so’mlik+"<<m5<<" ta 5
so’mlik\n";
m5++; // 5 cyumnuknap 6urTrara oumpuianu
}
while (3*n3+5*m5<=Pul) ;
n3++; //3 cymnuknap 6murrara owmpuianu
}

while (3*n3<=Pul) ;
return O;

}

[Mporpamma mys KuiiMaTuHu Kuputuiian cypaiau (Pul y3rapysum-cura).
Arap myn KuiiMaTd 7 COHMAAH KWYWK Oyiica, Oy Xakma xabap Oepuiiagu Ba
TaKpOp paBHIIIa KUMMAT KUPUTHUIN Tanad kunuHaau. [1yn kuiimaty 7 gaH kaTTa
Oynrannma, 3 Ba 5 CYMIMKJIApPHUHT MYMKHUH OVJiraH Tyla KOMOWHAIUSCUHU
aMalra OLIMPHUII y4yH HWYMa-h4d Takpopjialuiap aMmalira omupuiand. Tamku
takpopiamr N3 (3 cymmmkiap MUKIOpH) Oyiinda, maku Takpopiam 3ca m5 (5
CYMJIMKJIAD MHKIOpW) Oyinda, Toku Oy MHKIOpAard myjuiap kuiimata Pul
KuiimMaTuaan omu0d KeTMaryH4ya JaBoM dTaaud. Muku Takpoprnamga M5
Y3rapyBUMCHHMHT Xap Owp Kwitmatuma  “3*n3+5*mS==Pul” maptu
TEeKIIUPUIIAAM, arap y YypuHiau Oyica, eduM BapuaHTh cudartuaa N3 Ba M5
y3rapyBuWiIap KUMMaTiIapyu YOI STHIAIN.

[Tyn kuitmatu 30 cym kuputiiranaa (Pul=30), skpanra

0 ta 3 so’mlik + 6 ta 5 so’mlik
5 ta 3 so’mlik + 3 ta 5 so’mlik
10 ta 3 so’mlik + 0 ta 5 so’mlik

CUHM BapHaHTIApHU YOIl OTHIIAIH.
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16-maB3y: bomkapyBHU y3aTHIll oniepaTopiIapu

AKpaTHJITaH COAT: 2 coat
Mamryaor Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBoiuiap):

1. break omepaTopu
2. continue omepaTtopu
3. goto omeparopu

Mag3ynaru acocuii TasH4Y TyllyH4anap Ba wubopamap: [Iporpamma,
KOMIOWISIUS, KOMIAHOOBKA, MPETPOLECCOP, OKUM, KOMITHIIATOP.

break onepaTopu

Takpopnain oOmnepaTopiapuHUHT  Oakapuiuiuaa MIyHJal XoJatiap
103ara KeJIWIIM MYMKUHKH, YHJA KaUCHUAUp KagaMa, TaKpOpJIAIIHU SIKyYHUTa
eTKa3MacJaH TaKpopJallaH YHUKUII 3apypaTtd OYiauimm MyMKuH. borikada
aliTraHa, TaKpPOPJAIIHU «y3uwud» Kepak Oyiumm MyMkuH. bByHma break
oreparopuaan (oinamanuaanad. break omnepaTopuHHM TaKpopIall OrepaTopu
TaHACUHUHT UXTUEPUI (3apyp) KoWnapura KyHuIl OpKajiud LIy >KOWapiaH
TakpopJlalaH YUKUIIHU aMajra OIIMPHUII MYMKHH. ObTHOOp Oepaaurat
Oyncak, Switch-case omepaTopuHHHT TyO MOXusATHra Xam break omeparopuHu
KYJUJTalll OPKAJIN SPUIITUIITaH.

WMuma - wu >koinarmran Takpopiam Ba SWitch omeparopiapuna break
onepatopu (pakat y3u xouamrad 0JIOKIaH YUKW UMKOHUSITUHU Oepajy.

Kyhnmarn mnporpammaza HWKKATA HWYMA-U4 JKOWJIAIITaH TaKpOpJIall
oneparopuaan (oiimananradn xoJjjga (oWgaraHyBuYd TOMOHUJAH KUPHUTHI-TAH
KaHJIalaup COHHM 3 Ba 7 coHjapura HuUcOaTaH KaHAal OpaJIMKKA TYIIUIIHA
anukianagu. Tamku Takpopriamaa “Son kiriting (0- to’xtash): ” cypoBu
Oepwiaau Ba xaBoO javob _Son y3rapyBumcura YKwiaaw. Arap COH HOJIaH
dapkau Oynca, WYKKM Takpopiaml omneparopuaa Oy COHHUHT KaHIauaup
OpajMKKa TYIIWIIW aHWKJIAHWO, NIy Xakuaa xabap Oepwiaad Ba WYKU
TaKpopJall onepaTopuiaH YUKWIaaW. Tallky TakpopJamigard cypoBra >kaBo0
Tapukacuaa ) KupuTuica, mporpaMma y3 UIIUHU TyTaTaIu.

#include <iosteam.h>
int main()

{

int javob_son=0;

do

{

while (javob_son)

{
if (javob_son<3) {cout<<”3 kichik !”; break;}
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if (3<=javob_son && javob_son<=7)
{cout<<”3 wva 7 oraligida !”; break;}
if (javob_son>7) {cout<<”7 dan katta !”; break;}
}
cout<<”\nSon kiriting (0-to’xtash): ”;
cin>>javob_son;
}
while (javob_son!=0)
return O;

}

Amanmuérna break omeparopumaH dekcW3 TakpopiamigaH YUKHIIIA
doinamanuIaIu.

for (;;)

{

// 1- wmapT
if(...){... break; }
// 2- wmapT

if(...){... break; }

}

by muconna vekcusz for takpopmanummnan 1 €km 2 - mapt OGaxkapui-
raHja YMKWIaIu.

Macana. Umopacu3 OyTyH COHJIap KETMa-KETJIUTMHUHT KamMaiMai-nuran
XoJija TapTUOJNaHraH €KW UYKIUTd aHuKJIaHcuH. lIlporpamma, keTma-
KETJIMKHUHT HaBOaTaaru xaau cudaruaa 0 xuiimatu kuputwirasga (0 kerma-
KeTJIMK XaJu XucoOjiaHMaian) €Kk KaMailMaciauk TapTUOMHU Oy3aJuraH Xaj
KUPUTWITAH/IA TYXTACUH.

#include <iostream.h>
int main()

{

unsigned int al,a2;

cout<<”Sonlar ketma-ketligini kiriting”;
cout<<” (0-tugash alomati) :\n”;

cin>>al; // xeTMa-KeTIMKHMHI OUPMHUM Xaau
while (al)

{

cin>>a2; // HaBbarTmarm xan

if (a2==0| |al>a2)break; / /xeTMa-KeTINK Tyranmu
éxun
//TapTubiaHraHnmMk 6ys3unau
al=a2;
}
if (al) // xamMmpma 6mTTa Xanm MaBXyQ
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{
cout<<"Ketma-ketlik tartiblangan";

if('a2)coutk”'”; // wxerma-xemsuxk 0 Tyramm
else cout<<” emas!”; // TapTné 6ysunrax
}
else cout<<”Ketma-ketlik bo'sh!”;
return O;

}

boiiga xkeTMa-KeTIUKHUHT OMpPUHYM Xaau anoxuja YkuO onuHamu (al
y3rapyBuucura). KelinH al Hosira TeHr OyJiMaryHuya TakpopJall OnepaTopu
aman Kuiaaau. Takpopnmam TaHacuaa KeTMa-KeTIWKHWHT HaBOaTmarum Xaad a2
y3rapyBurcura YKuiaaau Ba al KUiMatu OujiaH COTUINTHpUIaAN. Arap a2 Hoyra
TeHr €ku y al KuiMaTHIaH KH4YuK, break omepatopu €pmamuna Takpoplia
x)apaCHU y3uaaAau Ba OONIKAPYB TaKpopJaligaH KEHUMHTH IIapT orepaTopura
Vyraau. by epaaru mapt onepaTtopiapu MasMyHH Kyluaaruya: arap al HomjgaH
dapkau Oynca, KeTMa-KeTIMKHUHT Kamuaa OWTTa Xaau KUpUTWITaH Oyianu
(KeTMa-KeTJIMK MaBkKyl) Ba OXHUPIM KHMPHUTHITAH XaJ TeKIIMPHIAIH. Y3
HaBOaTuaa arap a2 HoaaH ¢apkiau Oyica, Oy XojaT Xaaiap ypracuua
KaMaiiMaciuK MmapTy OY3WITaHJIUTHHH Ba 11y cababiu XaJlapHU KHPUTHUII
)apa€HU Y3WITaHWHU Owiaupanu, Oy xaknaa xabap d4om sTuiaau. AKC XoJaa
KeTMa-KEeTJIIMKHU KamMaWMalauran xoJsija TapTuOnanran OVmaau. Arap al
Kuitmatu Hosira TeHr Oynca ~Ketma-ketlik bo'sh!” xabGapu Oepunagu Ba
mporpamMMaaaH YAKUIA]IH.

continue onepaTopu

continue omeparopu xyaau break omepaTopuaek Takpopsail onepa-Topu
TaHACMHU Oa)KapUIIHU TYXTaTaau, JEKUH TaKpopjallJaH YUKUO KeTMmaclaH
KeHMMHIY KaJlaMHUTra «caxkpaoy YTUIIUHA TaluHIanau.

continue orepaTopuHM KYJJIAHHUIIKIa MUACOJ Tapukacuaa 2 Ba 50 conmap
OpaJMFUiard TyO COHJIApHU TOIMAUTaH MPOrpaMMa MATHUHU KEJITUPAMU3.

#include <iosteam.h>
int main()
{
bool bulinadi=false;
for (int i=2;i<50;i++)
{
for (int j=2;3<i/2;3j++)
{
if (i%j)continue;
bulinadi=true;
break;
}
// break 6axapuinranma 6oWKaApPYyB yTamuI'aH XOM
if ('bulinadi) cout<<ik<’ ' ;
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bulinadi=false;
}

return 0;

}

Kentupwiran mnporpammazga KyWuiaraH Macaja WYMa-ud >KOWUJaAIIraH
MKKUTA TaKpopJlall oreparopiiapu €paaMuaa eduiradH. bUpUHYM Takpop-Jaml
orneparopu 2 naH 50 rada COHJApHU XOCWJ KWIMIITa Xu3MaT Kuiaau. Muku
Takpopiam 3ca Xap Oup XOCHUJ KWIMHAETraH COHHU 2 COHUJAH TOKHU IIIy
COHHUHT spMurada OynraH couiapra OYnu0O, KOJIAWFUHH TEKIIUpPaad, arap
konauk O cornman dapkiau O6yica, HaBOaTHaru COHTa OYJIWI TaBOM ITajIH, aKC
xonma bulinadi y3rapyBuncura true xuitMat 0epu0, MUKW TaKpOpIall y3WIaIH
(COH y3MHUHT sipMHUTrada OyJaraH KaHAalaup cOHra OyauHap dKaH, JeMakK y TyO
IMac Ba KEWHMHTHM COHJapra OyimO TeKmmpuira xoxar iyk). Muku j Oyiinga
Takpopiamgad dyukkangadn keina bulinadi xuiimatu false 6ymca ('bulinadi), i
COHM TyO OVanu Ba y 4OI KUJIMHATH.

goto omeparopH Ba HULIOHJIAP

Huwon - 0y naBomuaa uMKkuTa HyKTa (‘:°) KYHWIraH UAeHTU(DU-KATOP.
Humion OwunmaH KaHpailiup omnepartop OenrujiaHaad Ba KeHHWHYAIUK,
MporpaMMaHuHr OomKa OWp KHCMHJAH YHra IIapTCU3 YTUIN amMaira
omupwiaad. Humon Owian xap KaHjaail oneparop OeNrMiIaHUIId MYMKHWH, ITY
KyMJaJlaH »dbJOH orepatopu Ba Oym omnepatopu xam. Hwumon ¢axar
byHKIMsIIap MUUA amall KAJIaau.

Hummonra maprcus ytum goto omeparopu €pmamuna O6axapuiaau. goto
omnepaTopy OpKaiu (akaT YHUHT Y3M OKOWjamraH QyHKUMS WYHJATH
oreparopJiapra yTUII MyMKHH. OO onepaTOPUHUHT CHHTAKCUCH KyHuJa-TH4a:

goto <HUIIOH>;

Aiipum xoiapaa, got0 omepaTOpUHUHT «cakpab ymuwiu» XucoOura
XaTOJMKJIIAP F03ara KeJMIu MyMKrUH. Macanas,

int i=0;

i++;

if(i)goto m;

int j;

m:j+=i;

OIEePATOPITAPUHHUHT Oa)KapHJIUINK XAaTOJIMKKA ONHO KelaaW, YyHKH | IBJIOH
KWJIMHMAaHN KOJIaJIu.

[[TapTcu3 yTum onepaTopy MporpaMMaHu Ty3HUIIIard Ky4Id Ba 11y OwJiaH
Ooupranukaa xaBhau BocuTanapjan oupu xucooOmananu. Kywmunuru myHaak,
VHUHT €pJaMujia aJIrOPUTMHHUHT «Oowiu Oepky >KOWIapuIaH YHKUAO KETHII
MyMKHH. VIKKUHYM TOMOH/aH, OJIOKJIAapHUHT WYHTa YTUII, MacajaH, TaKpOpJiaml
OTIepaTOpJIapUHU WYHTa «Ccakpabdy» KUPHUII KyTHJIMa-TaH XOJaTJIApHU ro3ara
kentupum  MyMkuH. Iy cababmu, WMKOH Kaaap ¢Ot0 omepaTopuiaH
doiinaTaHMacIvK Kepak, WIUIATHITaH TaKJAupJa XaM KyHuaard Koujara ama
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KWIWII 3apyp: «Oa0K uuuea, if...else ea switch onepamopnapu uyuea, xamoa
MAaKpopaau Onepamopiapuy maHacuea maul-Kapuoar KUpuul MyMKUH 3Mac.

lapun, HUIIOH Epaamuia MPOrpaMMAHUHI MUXTUEPUM KOMUTra YTHUII
MYMKHH OYJica xaMm, OOIIJIaHFUY KUKWMaT OepHIll IBJIOHJApUIaH cakpald YTHII
MaH ATWJIAJI, JICKUH OJIOKJIap/iaH cakpal YTHUIIl MyMKHH.

Macamnas:

goto B; \\ xaro
float x=0.0;

goto B; \\ Tyrpu

{int n=10;x=n*x+x;}
B:cout<<”"x="<<x;

XycycaH, HHUIIOH EpAamMuaa MYKU OJIOKIAaH TallKyd OJIOKKA Ba TalllKu
0JoK1aH MUKW O10KKa yruira C++ Tuiu pyxcar 0epaju:

'4oto anc:
i..
int i=15;
ABC:
goto XYZ;
int y=10;
XYZ:
goto KIM;
}
int k=0;
KLM:
{..

JIekuH, I0KOpHIa KeITHPUIraH Mucosiaaru oupunun yruir (“goto ABC”)
Ma3MyHaH XaTo XUCOOJIaHaIH.

Kylnparn mporpaMmana HMKKWTa HATypajd COHJIAp JHI KAaTTa yMyMUHU
oynysunan (OKVYDB) Tomumm macanmacumaru TakpopJiami >kapa€HUHU HUIIOH Ba
goto onepaTopu BOCUTACHIa aMaJira OLIUPHUII KYypCaTHIITaH:

int main()
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int a,b;
cout<<”A va B natural sonlar EKUBini topish.\n”;
cout<<”A va B natural sonlarni kiriting: ”
cin>>a>>b;
nishon:
if (a==Db)
{
cout<<”Bu sonlar EKUBi: "<<a;
return O;
}
a>b?a-=b:b-=a;
goto nishon;

}

[Mporpammanary HUIIOH OwWiIaH OeJrMiaHTaH oreparopaa a Ba b
COHJIAPHU TEHIJIUTH TEKIIUpUiIaau. Arap ynap TeHr Oyica, UXTUEpuil OurTracw,
Macanan a conu OKVYb Oynaau Ba QyHkimsgaH uyukwiagd. Akc xoiga, Oy
COHJIAPHUHT KaTTacUJaH KUYUTH alpuiaagu Ba gOt0 opkanu yJaapHUHT TEHIJIUTH
Texmpuiaay. Takpopiai xapaéau a Ba b coHap ¥3apo TeHr OYaryHdya J1aBom
ATaIu.

[llynu kaig HTuIn Kepakku, Oy MacallaHM TakpopJjall oreparopiiapu
épaamua 6akapHIll aH4Ya camapalivi XUcoOIaHaIu.

17-mae3y: CTpyKTypaiu JacTypJialil

AJKpaTHJITaH €oaT: 2 coat
MauryJioT TypH: Mabpy3a

JAPC P E X ACH (acocwuii caBosiap):

1.Ctpykrypanap
2.CTpyKTypa XOCHIJT KHJTHIII

Mag3yngarn acocuil TasHY4 TylIyHuajap Ba uOopanap: IIporpamma,
KOMITUJIALIMSA, KOMIIAHOOBKA, MPEMPOLECCOP, OKUM, KOMITUIISATOP.

Crpykrypanap

MabiayMku, OUpop TpeAMET COXacHaard MacajaHW euullfa YHIArd
oOBeKTIap OWp HeuTa, Xap XWJ TypJard mnapaMmerpiap OuilaH aHUKJITAHWIIN
MyMKHH. MacaliaH, TEeKHCIMKAAaru HyKTa XakKuKuid Typaaru x - aduucca Ba 'y -
opauHata Kypraurn - (X,y) kypunummga Oepwnamu. Tanmaba Xakujgaru
MabJyMOTJIap: caTp Typujard Tamaba ¢amuiaus, HWCMU Ba Mmapudu,
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MyTaXacCUCIVUK WYHaNWII, Tajaba siiam aapecd, OyTyH TypJard TyFUJITaH
Wunu, YKyB OOCKWYHM, XAaKUKHU TypJard pEeUTHHT Oav, MaHTUKUH Typaaru
Tajaba KUHCH XaKUJIaru MabJIyMOT Ba OOIIKaJIap/aH MaKJIJIaHa !,

[Iporpammana xosiar €KM  TYIIYHYaHH TaBCU(BJIOBYHM Xap Oup
Oepwiraniap y4yH ajloxyja Y3rapyBuM aHMKJIA0 MacajaHd €YHUII MYMKHUH.
Jlekun Oy xoma OOBEKT XaKUJard MablIyMOTIAp «mapkKok» OYymanu, yiaapHU
KailiTa unuiam MypakkaOiamaad, OObeKT XaKujard OepuiiraH-IapHU SXJIUT
X0J1/1a KYpHUII KHAWHIAIIA U,

C++ Twmmnma Oup €km xap XWi TypJard OepuiraHjapHU >KaMJIaHMacu
cmpykmypa 16 HomuaHagu. Ctpykrypa QoiimamaHyBYdM  TOMOHHUIAH
aHWKJIaHTaH OepwiraHjJapHUHT SHTA Typu XucoOmaHamu. CTpyKTypa
KyWuJarnya aHuKJIaHaau:

struct <ctpykrypa HOMH>
<Typ1 > <HOM;>,
<Typ2 > <HOM>,

<Typn> <HOM,>,
¢
by epma <cTpykTypa HOMH> - CTPYKTypa KYpUHULIMAA SPATUIAETIaH
SIHTH TYPHUHT HOMH, “<TYyp;> <HOM;>;” - CTPYKTypPaHHHT I-MaliJJIOHHHUHT (HOM;)
YBJIOHHU.
bomkaua aWTranma, CTPYKTypa ObJIOH KWJIMHIAH y3rapyBUWJIApJAaH
(MaliioHIap/laH) TAIIKUJI TOMaAW. YHra Xap XWi TypjAaru OepuiraHjaapHu Y3
W4ura oiyBud KooOux 1e0 Kapam MyMKuH. KoOuwknaru OepuiiraHiapHA SXJIUT
X0JI7]a KY4MpHIll, TallKKi KypuiManap (OunHap ¢aiiyuiapra) €3uill, YKUII MyMKHH
oynmasu.
Tamaba xakumaru OepwiraHjIapHU Y3 MYHWra OJNyBYM CTPYKTypa
TYPUHHHT 3BJIOH KWJIMHUIIWUHA KYypPanuiuK.

struct Talaba

{

char FISh[30];
unsigned int Tug yil;
unsigned int Kurs;

char Yunalish[50];
float Reyting;
unsigned char Jinsi[5];
char Manzil[50];

bool status;

i
[Iporpammana cTpykTypanapjaaH QoiagaHull, NIy Typaard y3ra-
pPYBUYWJIAP IBJIOH KWIMII BA YJIAPHU KalTa MIIAll OPKAJIHA amajra OIIUPUIaIu:
Talaba talaba;
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CTpykTypa TypWUHHU 3BJIOHHAA TYPHUHT HOMHU OYJIMaciurd MYMKHH,
JeKUuH Oy XoJyila CTPYKTypa aHUKJIAHUIIMAAH KEeWMuH anbarra y3rapyBUHIap
HOMJIApH E€3UJIUIIN KEPAK:

struct

{

unsigned int x,y;
unsigned char Rang;
} Nugtal, NuqgtaZ2;

Kentupunran wmmconma crpykrypa typumarm  Nuqtal, Nuqta2
y3rapyBUMJIapu YbJIOH KUJIMHTaH.

Crpykrypa Typuaaru y3rapyBuuiap OWJiaH MIIUIAII, YHUHT MaiJIOH-Iapu
OunaH umambyd adrnataan. CTpykTypa MaiiioHHMra Mypo)kaaT KWIdI °.°
(HyKTa) OpKajiu amanra omupwiagd. byHaa cTpykrypa Typu-Iarv y3rapyBuH
HOMM, YHJAH KEWHMH HYKTa KyHMWJIaAd Ba MAWJIOH Yy3rapyB-uMCMHUHI HOMH
&3unaau. MacanaH, Tanaba Xakujard CTPYKTypa MaWJoH-JIapura MypoxaaT
Kyhuaaruda 0ymaau:

talaba.Kurs=2;

talaba.Tug yil=1988;
strcpy(talaba.FISh,”Abdullaev A.A.");

strcpy (talaba.Yunalish,

"Informatika va Axborot texnologiyalari”);
strcpy (talaba.Jdinsi,”Erk”) ;

strcpy (talaba.Manzil,

"Toshkent, Yunusobod 6-3-8, tel: 224-45-78");
talaba.Reyting=123.52;

Kenrupunran muconnma talaba crpykrypacuHMHT CcOH Typumarum Mai-
JIOHJIapUTa OJUIMM KYpUHHMINJA KUMMaTiap OepuiraH, caTp Typulard Mai-
JIOHJIap y4uyH Strcpy gpyHKuMsicu opKajid KUiMaT OepuIll aMaira OlUpHIIraH.

Crpykrypa Typuaaru OOBEKTHUHI XOTUpPaJaH KaH4a »OW 3rajuiara-
nuruau Sizeof ¢pyHkuuscu (onepaTopu) OpKaJIM aHUKJIAI MyMKHH:

int i=sizeof (Talaba) ;

AlipuM XoJutapjia CTPYKTypa MalJOHJIApU VIYaMUHU paspsaaiapaa
AHMKJIAIl OpPKAJIM JTraJulaHaJMIraH XOTUPAHU KaMaTUPUII MYMKUH. ByHUHr
Y4yH CTPYKTYpa MalJIOHU KyHu1aruda bJIOH KUJIUHAIN:

<Mmaig0H HOMI> : <y3rapmac udojga>

By epna <maiijoH HOMU>- MalJIOH TypH Ba HOMH, <y3rapmac udomga>-
MalJJOHHUHT pa3psaafard y3yHiurud. MalgoH Typu OyTyH Typiap OYaumu
kepak (int, long, unsigned, char).

Arap ¢oiigananyBuu CTpyKTypaHuHT Maiinonu ¢akar 0 Ba 1 kuitmMa-THUHU
KaOyJl KWIMIIMHU Ouica, Oy MalJoH yuyyH OuUp OMT »KOW a)XpaTUIIM MYMKHH
(6up GaiiT €xu UKKU OaWT YpHura). XOTUpPAHU TEXKAIl dBA3UTa MANJIOH yCTHAA
aman Oaxapuia pa3psam apudMeTUKaHu KYJuiam 3apyp 0ynaau.
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Mucon yuyH caHa-BakT OWIaH OOFIHMK CTPYKTYpaHH SPATHIITHUHT UKKHUTA
BapUaHTUHU Kypailnk. CTpykTypa HW, OH, KyH, COAaT, MUHYT Ba CEKYH]
MaioHIapuaaH noopat OYIICHH Ba YHU KyHUJaruya aHUKJIall MyMKHH:

struct Sana_vaqt

{

unsigned short Yil;
unsigned short Oy;
unsigned short Kun;
unsigned short Soat;
unsigned short Minut;
unsigned short Sekund;

};

bynnait anmumkmamma Sana_vagt cTpykTtypacw XOoTHpama 6 Maudon™2
oatim=12 Gaiit >xo¥ sraymaian. Arap pTHOOp Oepuiica CTPYKTypaga OpTUKYA
JKOM ArajiJIaHraH XoJjaTiaap MaBxyd. MacaiaH, iui yayH kuitmatu O coHngas 99
COHMTa4a KuiiMaT OWJIaH aHUKJIaHWIIM eTapiau (macamad, 2011 #wmam 11
KuiimMaT 6unan udoaanam MmymkuH). [llynunr yayn yara 2 6ait smac, 6aiku 7
pa3psia axparuml erapiad. XyIad WyHaal ol yuyH [1..12] xwuilmaTinapuHu
udopganaira 4 pa3psj KOl eTapiii Ba XaKo3a.

IOxopuna kenTupuiran 4ekjaoBaapaaH KEHUH caHa-BaKT CTPYKTypa-CUHU
TEXaMJIN BapHAHTHHHU aHUKJIAIl MyMKHH:

struct Sana_vaqt2

{

unsigned Yil:7;
unsigned Oy:4;
unsigned Kun:5;
unsigned Soat:6;
unsigned Minut:6;
unsigned Sekund:6;

};

by ctpykTypa XxoTupamaH 5 OaWT XKo# srajuiaiiu, JIGKWH IIIYHH XHCOOHUTa
KUMMAaTJIapHU KanTa UIUIALIA PAa3psIiid aMaulapHU KyJUJIaIra TyFpy KeJlaau.

18-maB3y: bup y14oBiIM cTaTUK MacCHUBIIap.

ASKpaTHJITaH €O0ar: 2 coar
MauryJioT Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosiiap):

1.MaccuB TymryHuacu
2.bup Ya4OBIM CTATUK MacCHUBIIAp
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Mag3ynarn acocuii TasH4Y TymryHUanmap Ba wuOopamap: I[lporpamwma,
KOMITWISIIMS, KOMIIAHOOBKA, MPEMPOLECCOP, OKUM, KOMIIUJISTOP.

Bepuiraniap MacCMBH TyHIyHYACH

Xotupama keTMma-keT (perynsip) IKoiuamraH Oup Xuil TypAaru
KHIIMaTIIapra maccus Neiniiaau.

Opatna MaccuBliapra 3apypar, Karra XaXKMJard, JIEKHMH 4YeKJIaHraH
MUKJIOpJard Ba TapTUOJNIaHTaH KUMMAaTIapHU KaiTa WIUiam OwiaH OOFJIMK
MacajajllapHu euuija ro3ara kenaau. dapa3 Kuinaimk, Tanadanap rypyxuHUHT
pedTUHT Oayuiapy OWJIaH WIJIAII Macajgacu KyHuiraH. YHAa T'YpyXHUHT ypTadya
PEUTUHTUHM aHMKJIAI, PSUTHHTIIApHU KaMaluiy OYinda TapTuOJami, KOHKpPET
TajabaHUHT PEUTHUHTU XaKHJla MabJlyMOT Oepulll Ba OOIIKa Macaia OCTUIIAPUHU
euwn 3apyp Oyicun. Kaitn stunran MacaiagapHu eduil yuyH OepuiranjiapHUHT
(pEUTHUHIIApHUHT) TapTUO-JIAaHTaH KeTMa-KeTJuru 3apyp Oynmagu. by epaa
TapTUOJIAHTAaHJIMK MAabHOCH IIYH/IAKH, KETMA-KETJIMKHUHT Xap Oup KuiMatu y3
Vpaura sra Oynmanu (OMpUHYM TanaOAHMHI PEUTUHTH MAacCUBAA OWPUHYH
VpUHIA, UKKUHYM Taja0aHUKW - MKKMHYMA YpUHJA Ba Xako3a). bepuiranmap
KETMa-KEeT-JINTUHU WKKU XWI yCyJJa XOCWJI KWIUII MyMKUH. bupunum iyn -
Xap Oup pedTHHT y4yH ajoxuaa y3rapyBuu anukianr Reytingl,...,ReytingN.
JlexuH, rypyxnaru tanabanap COHM eTapiuya Karta Oynaranpaa, Oy y3rapys-
yulap KATHAIITaH MpOrpaMMaHd TY3HII KaTTa KUWMHYWIMKIAPHU fo3ara
kentupaau. Mkkunum iyn - 6epuiraniap KeTMa-KEeTJIMTMHU SITOHA HOM OuJjiaH
aHWKJ1a0, YHUHI KUMMaTJIapura MypO’KaaTHHU, Iy KUHUMAaTIaQpHUHT KeTMma-
KeTJIMKJA JKOWJAIraH YPHUHUHT HOMEPH (MHIEKCH) OpKaJld amaira
omupuIIup. PedTuHriaap kerMa-kemiuruad Reyting ned Homiaald, yHmaru
KuiimaTiapura Reytingi,...,Reytingy kypuHuImma Mypokaar KHJIWII MYyMKHH.
Opatma OepunraHjapHUHT OyHJaW KYpUHMIIMTA MACCHUBIAp JEHUIIA/IH.
MaccuBiapHu MaTeMaTUKaJlard COHJIAp BEKTOPHUra YXIIATUII MYMKHUH, YyHKH
BEKTOp XaM Y3UHUHI MHAMBUAYaJl HOMUTA 3Ta Ba y (PUKCHUpIaHTaH MUKIOPIAru
Oup TypJaru KuiMatiap/aH - COHJIapAaH uooparaup.

Hlemak, maccus - Oy (pUKCUpIIaHTaH MUKAOpAArd alpuM KuiMatiap-HUHT
(MaccuB 2JIEMEHTJIApPUHUHT) TapTHOJaHraH Maxkmyacuaup. bapua snemeHTIap
Oup Xxun Typaa OynuiM Kepak Ba Oy Typ dszemenm mypu €KUM MAcCUB YUYYH
masny myp ne6 Hommanaaw. FOxopumarm kentupwiarad mucoima Reyting -
XaKUKUN TypAaru gexkmop 1ed HOMJIaHaIu.

[Iporpammana wnmaTWiIagurad Xap OUP KOHKPET MAacCHB Y3WHUHT
WHAMBHUIyall HOMHTa 3ra Oyauiy kepak. by HOMHU mynuk y3eapysuu neinnany,
YYHKM YHUHT KUHUMaTH MAacCUBHHMHI Yy3u Oynaau. MaccuBHUHT Xxap Oup
AJIEMEHTH MacCUB HOMHM, XaMJa KBaJpaT KaBcra OJIMHTAH Ba J1eMeHm
cenexmopu 11€0 HOMJIAHYBYM HWHAECKCHM KYpCaTHII OPKAJIM OIIKOp pPaBHILIA
Oenrunanaau. MypoxaaT CUHTaKCUCH:

<MacCCHUB HOMH >[<HUHIEKC™>|

by kypunuiira xycycuiu yzeapysuu NeWWIaAW, YyHKA YHUHT KHMMaTH Mac-
CUBHHUHI ajoxpaa sneMmeHtuaup. KOkopunaru muconga Reyting MaccMBU-HHUHT
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ajoxuaa kKomrnoHeHtatapura Reyting[1],...,Reyting[N] xycycwuii y3ra-pyBuriap
OpKaJId MypokaaT KWIMII MYMKUH. boiikaua Oy y3rapyBuwiap unoekciu
y3eapysuunap nevunagu.

MaccuB unaekcu cudartuaa OyTyH COH KYJUIaHWJIAIu. YMyMaH OJraHJia
uHjeke cudaruga OyTyH COH KUMMATUHM KaOyn KuiaauraH uXTtuépuil udonaa
UIUIATUJIUIIN MYMKUH Ba YHUHT KHMMaTH MAacCHB SJEMEHTHHUHI TapTHO
HOMepUHM aHuKIanau. Mdona cudatuaa y3rapyB-uu Xam OJUHULIN MyMKHUHKH,
Yy3rapyBUMHUHT KUHAMaTW y3rapuimid OwiaH MypokaaT KHJIMHAETraH MAacCHB
AIIEMEHTUHU  aHUKJIOBYM  HMHAEKC Xam  y3rapagu. Ilynmailt  kuiaum0,
nporpaMmazard OWTTaruHa MHJEKCIH Y3rapyB-4d BOCHUTAaCHIa MAaCCHUBHUHL
Oapua sneMeHTIapuHHM Oenruiam (aHWKJIam) MyMKAH Oymaau. Macanas,
Reyting[l] y3rapyBuricu opkaim | y3rapyBun-HUHT KHAMaTHTa OOFIIMK paBHUIIIIA
Reyting MacCHBUHUHT UXTHUEPHUI STIEMEHTUTa MyPOXKaaT KAJIHII MaBxKYy/I.

Xakukuii typmaru  (float, double) xwuiimaTiap TymamMm  Yekcu3
Oynrannuru cabadiu yjaap UHJEKC cudaThaa UIIaTHIMANIH.

C++ tunupa ungexkc goumo 0 jgaH OoLUIaHagu Ba YHUHI SHI KaTTa
KUIIMaTH MacCHUB IBJIOHUAATY Y3YHJIUKIAH OuTTara Kkam O0ynaau.

MaccuB 9b10HH Kyluaruda 0ynau:

<Typ> <HOM> [<y3YHJIMK>]|={0O0NUIaHFUY KUIIMaTIap}.
by epna <y3ynnuk> - ¥3rapmac udoma. Mucomnap:
int m[6]={1,4,-5,2,10,3];
float a[4];

MaccuB cratuk Ba JUHAMUK OYaumM MyMKUH. CTaTMK MaCCHBHHMHT
Y3YHJIUTH OJAWHAAH MabliyM OYIuO, y XOTHpaja MabiyMm ajpeciaH Oouiiad
KeTMa-KeT Koinamaau. JMHAMMK  MacCMBHU  Y3YHJMIH  IIpOr-pamma
OaxapuIIMII Kapa€HUla aHUKJIAaHUO, y AMHAMUK XOTUPaJaru ailHu maitna Oy
Oynran agpeciapra skoinamanau. Macanas,

int m[6];
KYPUHHUIINIA YBJIOH KWIMHTAH OUp YIIdaMiid MAacCHB JJIEMEHTJIApH XOTHpajia

KyWu1arnya >Koiamau:

Anapec KHrimatiap
m[0] | m[l] | m[2] | m[3] | m[4] | m[5]

m

7.1-pacm. bup y1yamiin MaCCUBHUHT XOTHUPAJar >KOMIalyBu

MaccuBHuHr i- smementura M[i] ékm *(M+i) - BOCHUTaIM Mypo’kaaT
KWK MyMKAH. MaccuB y3yHauruau Sizeof(m) amanim opkany aHUKJIa/Iu.

MaccuB 3bJIOHMA YHUHT 3JIeMEHTIapura OONUIaHFUY KuiiMaTiap Oepuil
MYMKHH Ba YHUHT OUp HEYTa BapUaHTIAPU MABXKY/I.

1) yauamm KypcaTuiaraH MacCUB DJIEMEHTIApPUHU TYJIUK HMHHUIIHAIIN-
3alysIaL:

65



int t[5]={-10,5,15,4,3};

bynna 5 Ta snementnan ubopar 6ynaran t Homiau OyTyH Typaaru oup yiadamiiu
MacCHB OBJOH KWJIMHTaH Ba YyHHMHI Oapya »JJIeMEHTJIapura OOIIaHFUY
KuiiMaTiap 6epwirad. By 9bJ0H Kyiuaru YbJI0H OWIaH SKBUBAJICHT:

int t[5];
t[0]1=-10; t[1]1=5; t[2]=15; t[3]=4; t[4]=3;

2) ymyamMu KypcaTWiraH MacCHUB DJJIEMEHTIApPUHHU TYJIMKMAac WHUIMA-
JU3ALMSITALL

int t[5]={-10,5,15};

by epna ¢dakar MaccuB Oommaard ydra 3JIeMEHTra OONUIaHFUY KHWMATIIap
Oepunrad. Illynu alTHO YTHUII KEpakKW, MACCHUBHUHI OomMaard €Exku
ypracumaru SJE€MEHTIapura KuilmMatiap OepMaciaH, YHUHT OXUpPHJIard
AleMEeHTIIapra OolIaHFUY KuKWMarT Oepull MyMKHH 3Mac. Arapja MacCHB
aNIeMEeHTIIapura OONUIAaHFUY KHiMaT OepuiMaca, yYHAa KenumryB Oyiinda sStatic
Ba extern wmoaudukaropu OWIaH OBJIOH KWIMHIAH MacCuB  y4YyH
aJIeMEHTIapuHUHT  Kuiimatu O conHura TeHr jnae0, auto maccuBiap
AJIEMEHTJIAPUHUHT OOLUTaHFUY KUMMAaTIapyu HOMAabIyM XHCOOJIaHaIN.

3) ymyamu KypcaTWiMaraH MacCUB 3JIEMEHTJIApUHU TYJIUK WHULIUA-
JIM3ALMSUTALL

int t[]={-10,5,15,4,3};

by wMwuconma wmaccuBHM Oapua »dJeMeHTIapura Kuilmatiap Oepuirax
XucoOJaHaAW, MAacCUB Y3YHJUIH KOMOWISATOP TOMOHMJIAH OOIUIaHFUY
KMMaTiaap COHMra kapa® aHuKJIaHaaWu. Arapja MacCHB Y3YHJIMIM Oepui-maca,
OOLITaHFUY KUWUMATH OEPUIIMILN [IapT.

19-mas3y: bup yJI4oBIM CTaTUK MacCUBIap yCTUAA aMaliap

A’KpaTHJIraH €oar: 2 coat
MauryJioT TypH: Mabpy3a

JAPC P E X ACH (acocwuii caBosiap):

1.MaccuBHM KUPUTHIII
2.DOHT KaTTa Ba SHI KHYUK 3JIEMEHTJIAPHU aHUKJIAII

Mag3ygarn acocuil TasHY TylIyHuajap Ba uOopanap: IIporpamma,
KOMITUJIALIMSA, KOMIIAHOOBKA, MPEMPOLECCOP, OKUM, KOMITUIISATOP.
MaccuBHY 9BJI0H KWIMIITa MUACOJLIAP:

char ch[4]={'a’,’'b’,’c’,’d’}; // 6enrmnap Maccuemu
int in[6]={10,20,30,40}; // 6yTyH COHIap
MacCCHBU
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char str[]="abcd”; // carp ysyunuru 5 ra TeHr,
YYHKM

//yHUHD oxmupura "\0’ 6esnrucu
Kyumnanonu
char str[]={'a’,’b’,’'c’,’d"};
// OKOpPUOATH CaATPHMUHT Bowkaua
€ BUIInumM

Macana. bup oil mumparu KyHaaiIuk xapopatiap Oepwirad. Ol y4uyH
ypTada XapopaTHU XUCOOJIAII TPOrpaMMacy TY3UJICHH.
IIporpamma matHu:

void main()
{
const int n=30; // n=31; éxm n=29; éxm n=28;
int temp[n];
int i,s,temp urtacha;
cout<<”Kunlik haroratni kiriting:\n”
for (i=0;i<n;i++)
{
cout << ”\n temp[“<<i<k<”]=";
cin >> templ[i];
}
for (i=0,s=0;i<n;i++) s+=temp[i];
temp urtacha=s/n;
cout<<”Kunlik harorat :\n”;
for (i=0;i<n;i++)
cout<<”\t temp[”<<i<<”]="<<temp[i];
cout<<”Oydagi o’rtacha harorat= ”“<<temp urtacha;

return;
}
20-maB3y: Ky ym4oBnm craTuk MaccuBiap
ASKpaTHJITaH €oar: 2 coat
MamryJor Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosiiap):

1.C++ Twimmaaru nporpamMmma Ty3WJIUIITN Ba YHUHT KOMIUJISIUSCH
2.C++ tunuaa 6axxapuityBuu (aiin spatuin O0CKuwIapu

Map3ynaru acocwii TasH4Y TymryH4anap Ba wubopamap: I[Iporpamma
KOMITWJIALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMIIUJISATOP.
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Kyn yiayamiin craTHK MaccuBJIap

C++ Timmpa maccuBiap JIEMEHTHHUHI TypHUIa 4YEKJIOBIap KyWHII-
Maiy, JeKUH Oy TypJap YeKIu yiadyaMmaard OObEKTIAPHUHT Typu OYIUIIN
Kepak. UyHKH KOMIIMJIATOP MAaCCHBHHMHI XOTHpaJaH KaH4Ya Koul (0aiT)
SraJUTIAllIMHU XHUCOOJal OJIMIIM KepakK. XyCycaH, MacCUB KOMIIOHEHTAacH
MacCHUB OYIIUIIM MyMKUH («8ekmopaap eexmopuy), HaTWXKaaa Mampuyd
71e0 HOMJIAaHYBYHM UKKH YIT4aMJTd MacCUB XOCHJI OYJasu.

Arap MaTpUIIaHUHT AJIEMEHTH XaM BEKTOp OyJica, y4 yiIyamiii mac-
cuBiap - kyo xocun oynagu. Ly ityn Ounan eunnaérran Macanara OOFIUK
paBULIA UXTUEPUN YIYaMIard MacCUBJIAPHU APATUIL MyMKUH,

Nk ynyamiii MAacCCHUBHMHI CUHTAKCUCH KyHUJaru KYpPUHUILIA
Oymanu:

<Typ> <HOM> [<y3yHJIHK >] [<y3yHJINK>]
Macanan, 10x20 ymyamiv XaKMKUN COHJIAp MACCUBUHUHT YbJIOHU:
float a[10][20];

OBJIOH KWIMHTaH & MaTPULIAHU KYPUHHUILIH {.2-pacMa KEITUPUITaH.

]
ay - (ﬂnu, dn 2 ce. A013. 3019},
i - (31 0. @11, N - T - U] 19},
i a: (... ... coe RY] eee e o )
o . (ﬂau, g9 1. «.. dgz, 3919}-

7.2-pacm. Vkku ymgamiym MaCCUBHUHT XOTUPAIATH KOWIAITYBU

OHIM aJpec HyKTah - Ha3apuJaH KyN YJI4amiii MAacCUB DJIEMEHT-
Japura MyposkaaT KWIMIIHU Kypainuk. Kyiuagaru swionnap OepuiraH
OyIcHH:

int a[3][2];
float b[2][2][2];

bupuHuM >5bBJIOHIA WMKKM YJYamiM MaccuB, S’bHM 2 catp Ba 3
YCTYHJaH MOOpaT MaTpulla YbJIOH KWJIWHTaH, UKKUHYUCUIA Y4 VI4amiIu -
3 Ta 2x2 marpulazaH ubopar OYJIraH MacCHUB IBJIOH KWJIMHTAH. YHUHT
AJIEMEHTIApUra MypOKaaT CXEMACH:
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Anpec K¥ypcaTkHtinap MacCHRH
a a[0] a[1] a[2]

— ~ KHiMaTap

a[0][0] | a[O][1] | a[1][0] | a[1][1] | a[2][0] | a[2][1]

7.3-pacM. kku yimyaMim MaccuB dJIeMEHTIIapura Myposkaatr

by epna a[i] kypcarkudna i-uu caTpHUHT OONUIAHFUY aJIPECH JKOIa-
mrajgu, MaccuB daemeHTHra a[i][j] kypuHuIIMIara acocuid MyporkaaTaaH
TaIIKap¥ BOCUTAIM MypOKaaT KWK MyMKuH: *(*(a+1)+]) €xku *(a[i]+)).

MaccuB 3JIeMEHTIIapUura MyposkaaT KWIMII Y49yH HOMJAH KCHHH
KBaJpaT KaBcla xap OMp Yia4yaM y4yH WHJACKC E3WJIUINM Kepak, MacalaH
b[i][j]][k]. By »iemenTra BocHTalu MypoO’kaaT XaM KWJIHII MYMKHH Ba
YHUHT BapUaHTJIApH:

*(*(*(b+i)+))+k) Exu *(*(b[i]+))+k) exu *(b[i][j] +k).

Anpec K¥pcatiiinap MacCHBH
b » b[0] b[1]
/ K¥pcaTkHiiap MacCHBH
b[0J[0] | b[o][1] | b[1][0] | b[1][1]
- Kuitmatiap
b[o][o]fo]{b[o][o]r1]|b[o][11[0] b[O][1][1]]b[1][0][O] [bIL][OT(2 1)bIA I I[OT|b[1][1][1]

7.3-pacM. Y4 yauaMiIi MAaCCHBHUHT XOTHpaAa TAIIKUI OYIUTIH

21-maB3y: Ky ynm4oBnm craTuk MaccuBiap yCTHa amaljiap

ASKpaTHJITaH €0ar: 2 coar
MawryJioT Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosiap):

1.C++ Twimmaaru nporpamMmma Ty3WJIUIITN Ba YHUHT KOMIUJISIUSCH
2.C++ tunuaa 6axxapuityBuu (aiin spatuin 00CKUwIapu

Mag3ygaru acocud TasHY TylIyHUaiap Ba wubopanap: Ilporpamma,
KOMITWJISILIUSA, KOMIIAHOOBKA, IPENPOLECCOP, OKAM, KOMITHISTOP.

Kyn yauamin MaccHBJIaAPHUA MHUIMAIM3ANMSIIAL
MaccuBnapHu MHUIMAIA3aUKsIAll KyWaaru MUCOJUIapaa Kypca-THJITaH:

int a[2][3]={0,1,2,10,11,12};
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int b[3][3]={{0,1,2},{10,11,12},{20,21,22}};
int c[3]1[3]1[31={{{0}},{{100,101},{110}},
{{200,201,202},{210,211,212},{220,221,222}};

bupuHun omneparopna OolUIaHFUY KUKWMATiIap KeTMa-KeT E3WiraH,
UKKAHYMA OIepaTopia KuWMaTiap TypyxJalllaH, YYUHYM OIEepaTopaa Xam
rypyxJalira, JeKuH 0ab3u TypyxJjap/ia OXUpru KuiMatiap OepusiMaras.

Mucon y4yyH, MaTpuiaiap Ba BeKTop Kymaitmacuuu - C=Axb
xycoOjamr MacalacMuHu — Kypaiumk. by epna Az{ai j}, b:{bj },Cz{ci},
-1

0<i<m,0< j<n. Xucobnam popmynacu - G = 2, &; jbj :
j=0

>

[Iporpamma MaTHH:

void main()
{
const int n=4 ,m=5;
float a[m] [n],b[n],c[m];
int 1i,3;
float s;
for (i=0;i<m;i++)
for (3=0;j<n;j++)cin>>ali] []];
for (i=0;i<m;i++)cin>>b[i];
for (i=0;i<m;i++)
{
for (j=0,s=0;j<n;j++)s+=a[i] [J]*b[]]’
cl[i]=s;
}
for (i=0;i<m;i++)cout<<”\t c[”<<i<k”]="<<c[i];
return;

}

22-maB3y: OyHKIMUIAP 9BJIOH KAJIUII Ba aHUKJIa. main() GyHKuuscu

AUKpaTWIraH €oar: 2 coar
MauwryJor Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosuiap):

1.C++ Tunmuaaru nporpamMmma TY3WJIUIITN Ba YHUHT KOMIWJISIITUSCH
2.CH++ tunmaa 6axxapuiryBuu (aili sipatuin 00CKU4Iapu

Mag3ynaru acocuii TasH4Y TymryHuanmap Ba wuOopamap: I[Iporpamwma,
KOMITWISLMSA, KOMIIAHOOBKA, IPEMPOLECCOP, OKUM, KOMIUJIATOP.
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[IporpaMMa TabMHUHOTHMHHM  SIpaTUII  aMajja Mypakkad kapacH
xucoOnanaau. [Iporpamma Ty3yBuM nporpaMMa KOMIUIEKCUHU OUp OyTyH-JIUKAA
Kypa OWJINIIY, Xam/a YHU TAIIKWI 3TYBYM Xap OUp KUCMHUHT UUYKU Ma3MyHUHH
aHryail ONMIIM, yJapHH V3apo (apKiIaHuIId Ba OOFJaHUIUIAPDUHU XHCOOTa
OJIMIIN Kepak Oyaau.

[Iporpammanamra TU3UMIM EHAOIIYB IIYHAAH MOOpaTKH, MpoTrpamM-Ma
Ty3yBUM OJIIUra KYyWWJIraH Macajla OJJIMHJIaH MKKHUTa, y4yTa Ba YHAAH OPTHUK
HECOAaTaH KMYMK Macana OCTHIapra OyIMHamy. Y3 HaBOatmma Oy Macaia
OCTWJIApU XaM siHa KHUYMK Macaja OCTWJIapura OYIWHUIIN MyMKUH. By skapaén
TOKM MacaiajapHd (Macana OCTHJIApHH) OJJMN CTaHAAapT amMaiap Epaamunaa
eudlll MYyMKUH OynryHda paBom odTaaud. IUly iyn Owman macamaHu
JIEKOMIIO3HIIMSIIAIT aMalra OIIUPHIIAIN.

WkkuHYM TOMOHIAH, TporpaMMmaiamia IIyHAal Xosariap Ky3aTuia-
JUKHA, YHAQ TPOrpaMMaHUHT TYpJId >KOilapuja MasMyHaH OUp XWJ ajro-
puUTMIapHHU Oa)Kapullira TYFpu Kenaau. AJTOPUTMHUHT Oy OYynakiapu acocuit
eunsiaéTraH MacajajaH aXpaTHO OJIMHTaH KaHJalaup macaia OCTHHH €4HIlra
MYJDKaJUTaHTaH Oynu0, erapyinya MyCTakuid KuiimMatra (HaTukara) srajaup.
Mucoi yuyyH Kyluaaru MacajaHy KypausuK:

bepunran ag,ay,...,a30, bo,b1,...,030, Co,C1,...,C30 Ba X,Y,Z XaKHUKUH COHIIAP
y4yH

(a0x3° +ax® 4.+ a30)2 —<b0y3° +hy? 4.+ b30)
Cox+2)° +c(x+2f +..4+ ¢y

ndogaHUHT KHHMAaTH XUCOOTaHCHH.

By MuconHuM eunija KacpHUHT CypaT Ba Maxpaxkujarud udopanap oup
XHJI QITOPUTM OWJIaH XMCOOJaHaIu Ba mporpammaza xap oup udoganu (Macana
ocTH) XucoOjamr ydyH Oy aJropuTMHH 3 MapTa E3MIra TYFpU KeJaJu.
Macanamarn 30-mapaxkanu KyIXaaHH XHCOOJaIl ajdrOpUTMHHH, MacajaH,
['opraep anropuT™MuHU anoxuaa, OMTTa Hycxaaa €310, yHra Typiu mapameTpiap
- Oup cadap a BEKTOp Ba X KuUHMaTWHU, UKKHHYU cadap b BekTop Ba Y
KAAMATHHU, XaMJa ¢ BEKTOp Ba (X+2z) KuiiMaTiiapu OWIaH MypOKaaT KUJIHII
OpPKaJIU  acoCMil  MacajaHu eddlll MYMKUH Oymamu.  DyHKOusiap
KYJUIAaHUILIMHUHT sHa Oup cabaOuHu KyWHJard Macanaja KypuIIuMU3 MyMKUH -
OepunraH YM3WMKJIA  TeHrIamamap cuctemacunu [aycc, Kpamep, 3eiigen
yCYJUIApUHUHT OupopTacd OWiiaH euuin Tajnad KWIMHCHH. Y XOJJa acocuit
mporpaMMaHu KyWuaard Oynakiapra OYimum Makcaara MyBopuUK Oymap d7u:
TeHIJIaMa KO3(POUIICHTIAPUHN Ba 030/ Xa/UIApHU KUPUTHUIN OYJard, €UuIl
ycyauHM Tanjiam 6ynaru, ['ayce, Kpamep, 3eiiaen ycynnapuau amanira OmypHIL
yUyH ajoxujaa Oynakiap, HaTHXKaHU 4ol Kuiuil Oynaru. Xap Oup Oynak ydyH
V3 ¢dyHKIUsAIap Maxkmyacu spatud, 3apyp Oynranga ymnapra Oomr (QyHKIIHUS
TaHACHIaH MYPO>KaaTHU aMajra OLIMPHUII OpPKaIH OOII Macaia €4HIll camMapaiu
XucoOJIaHaIu.
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bynnait xonnapna mporpaMMaHu MxdaM Ba camapaiu Kwmml yayH CH++
TAJIWJA T[porpamMMma OVJaruHu ajoxuaa axpatud oaub, yHM (QyHKIUS
KYPUHUIIKIA aHUKTa UMKOHN MaBxky[ (5.1 -pacwm).

5.1-pacm. Macananu pyHKUHsIIap MaKMYacH KYPUHULIUAA €YU

@ynukyus - 0y C++ Twimma macaja €UUIIHUHT KaJIUT dJIEeMEHTIapu-aaH
oupuup.

DOyHKIus NapaMeTpiiapu Ba apryMeHTIapu

[Iporpammaza unuiaTUiIaAUTrad Xap KaHjaail GyHKIUS YbJIOH KHJIM-HUIIN
kepak. Omarna GyHKUMsUIap YBJIOHU capiiaBXa (pailiiapia bJI0OH KWIMHAIA Ba
#include mupexTrBacu épaamma IporpaMmma MaTHHATA Ky WA IH.

OyHKUMS IBIOHUHU  QyHKyus npomomunu TaBcudianaum (aipum
xoJutapaa cueHamypa nevnnanu). OyHKIUS TPOTOTUIH KyWHIarH KYpU-HUIIIA
oynmamu:

<KaWTapyBud KHIMAT Typu> <PyHKIUs HOMU>(<IapaMeTpiap pyuxaTtu >);

by epna <kaitftapyBuum KuiMar Typu> - (GYHKIMS HWIUIAINIA HaTHOKacuaa y
TOMOHHMJAH KalTapaguraH KUHMaTHUHT Typu. Arap KaWTapujlaJurad Kaimar
Typu KypcatuimaraH 0yica, KenuiryB OViinya GyHKIMs KalTapa-Auraln KuiMar
Typu int nme6 xucoOmaHamu, <mapameTrpiap py#xaTu>- Bepryia OwWiIaH
axpaTwiran (QyHKUUS MapaMeTpJIapUHUHT Typu Ba HOMJIApU pYyHXartw.
[Tapamerp HOMHHM €3Maca Xam Oynaau. Pyiixat Oymr Oynuiiyd XaM MYyMKHH.
@yHKIYS OIPOTOTUILIAPUTa MUCOJLIAP:

int almashsin(int,int);

double max (double x,double y);
void func() ;

void chop etish(void) ;

OyHKIMSA TPOTOTUIH TYIIUPHUO KOJIIUPHIMIIN MyMKHH, arap npor-pamma
MaTHHJA (DYHKIUS AHWKJIAHWIIN YHU YaKupaguraH (QYHKOUsIIAp MaTHUAAH
onauH €3mirad o6yica. Jlekun Oy xonaT SXuu yciy0 XucoO-1aHManu, aitHuKca
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y3apo Oup - Ompura mMypokaaT KWIyBUM (YHKIHMSUIAP-HU JBJIOH KWJIHIIIA
MyamMMoJIap t03ara KeJMild MyMKUH.

Qyuxkyus anuxnanuwiy - (QYHKIMS capiaBxacu Ba (GUrypaid KaBcra
(‘{‘,’}’) onmHTraH KaHMAWaAWp aMaluii Ma3MyHra 3ra TaHajaH uoopar OYnasu.
Arap ¢yHKIMs Kaiitapysuu Typu VOid Typuaan dapkiu Oyiica, yHHHT TaHACcHA
anbaTrTa MOC TypAard mapameTrpra sra return omepaTopu OYIUINM IIAPT.
OyHKIUs TaHacuaa OWTTalaH OPTUK Feturn omeparopu OYIUIIM MYMKHH.
YnapHuHr uXTHEPUN OWPOPTACHHHM Oakapulll OpKaIW (PYHKIUSAIAH YHUKUO
ketwiagu. Arap GyHKIWS KalTapaauraH KAWMAaT yHM YakupraH (yHKIHASIa
UnUIaTHIMaiaurad Oyica, (QyHKOUSAAaH YUKHWII y9yH TapaMmeTrpcu3 return
OTIepaTOPH MIUIATHUINIIA MyMKHH €K yMyMaH return unmatmwiMainan. OXupru
xongaa (YHKIUAIAH YUKW - OXUPTA EMUIyBUM KaBcra eThd KenraHia pyi
oepanu.

OyHKIMSA NpOorpaMMaHUHT OuUpOpTa MOMAYJIHAA STOHA paBUIIAA
AHUKJIAHUIITU KePaK, YHUHT YBJIOHU 3ca QYHKIMSIHU UIILIATauraH MOayI-Japa
Oup Heua MapTa E3wIUIIM MYMKUH. DyHKIMS aHUKTAHWIINWIA capiaBXajaru
Oapua mapameTpiap HoMJIapu E3WIHILIHU IapT.

Opatna mporpammana GyHKUIUS MabiyM OUp HINHUA aMalira OIIMPHII
yuyH udakupwiagu. OyHKIMsIra Mypokaar KwirasHja, y KyWuiraH macaia-Hu
e4aad Ba Y3 WIIMHM TYraTUIIWAA KaHJIaWaup KUMMaTHU HaTuxka cudaruma
KauTapaJu.

Qyukyuany yaxupuwl YIyH YHUHT HOMU Ba YHJAaH KEHWH KaBC WY
aprymeHTJIap pynxaTtu Oepuiaau:

<(yHKIMSI HOMI>(<apryMeHT>, <apryMEHT,>,..., <apTyMeHT, >);

By epna xap Oup <aprymeHT;> - GyHKIMS TaHacura y3aTuiaJuraH Ba
KeMMHYaIuK XucoOJam >kapaéHuaa UILUIATUIAIuraH y3rapyBuu, udonga Exu
y3rapmacaup. ApryMeHTiIap pyuxatu Oy OYIuim MyMKUH.

OyHKIUAIap XaMm Y3 TaHacuga Oomika (QYHKIUATIApHH, Y3UHU Xam
YAKMPUIIK MyMKHH. Y3 TaHACH/A Y3HHU YaKUpamuraH GyHKUHAIAPra peKypCus
@yHKyusnap nevunangm.

Onauaru 600mapaa Tapkuaiaad yrunranuaek, C++ THaugara xap KaHjgan
nporpammana andarra main() Gom QyHKUIUACH OYIUIIA Kepak. AWHHU M1y
GYHKUUSIHE — FOKJIaTMY  TOMOHHMJIAH — YaKUPWIWINM ~ OWjiaH  mporpam-ma
OakapuiIy OOIUTaHAIH.

5.1- pacmpa Oom QyHkusgaH Oomka (YHKUUAJIAPHU YaKUpUII Ba
yJap/iaH KalTHIIl CXeMacH KypcaTHIITaH.

[Mporpamma main() ¢pyukuuscuan Oaxapuigan oonutanaam Ba «f1(X,y);»
- (yHKIMS 4YaKUpUWIIraya JaBOM dSTaJud Ba KelmH4Yamuk Oomka-pyB fl(X,y)
GyHKIMS ~TaHacHIaru aMajiapHu Oaxkapumra Yyramu. bynma Radius
napaMeTPUHUHT KMMaTH cudatraa GyHKIHS X y3rapyBuu KuiimaTuau, Symbol
napameTpu cudartuga y Y3rapyBUMCHHHHT KUWMaTW wunuiaTwiand. OyHKIus
TaHacu return omeparopurada Oaxapwiagu. Feturn omeparopu OOITKapyBHHU
main() ¢yakuuscn TtaHacugard fl() QyHKIMSACH YaKUPHITaH OIepaTopaaH
KeWHHTU OmNepaTtopra YTUIIHU TabMHUHIAWIU, SHHU (QYHKIUSIAH KAUTHIN PYid
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Ooepamu. lllynman wefimH main() QyHKOusA-cH omepaTopiiapyd OakapuiIHIIa
naBoM ostaau Ba «f2(a,b,C);» - pyukums yvakupuim opkamu Oomkapys f2()
dyHKIMA TaHacura yTaad Ba xucoOnam skapaéHuga Moc pasumiga YesNO
cudaruaa a y3rapyBUMCHHHHT, count cudatuna b y3rapyBurcuHuHr Ba Key
cudaTtuaa ¢ Y3rapyBUYNCHHUHT KHHMaTIapu UniaTiaan. OyHKINsS TaHACUIaru
return omepatopu EKH OXUPTU oOIepaTop OakapraHjaH KEHWH aBTOMAaTHK
paButa 601 QyHKIUATa KAUTHIIT aMajra OMUPUIIa/IH.

1
I

int main () J L’ void Fl(int Radius,char symbol)
{ ﬁ {

int x, b;

bool a; return;
char s; } ,///;7
short c,;° -

- ) ///+-int F2 (bool YesNo,int Count,
e short Key)
F1(x,S); {

Ez(a,b,C); }

4
-

return O;

}

5.1-pacm. bomn dyHKkuusnan 6omika GyHKIUAIAPHN YaKUPHUII Ba KAUTHIII

Axcapusart xoiiapaa main() GyHKIHUICHHUHT IMapaMeTpiiap pyixaTa Oy
Oynaau. Arap IOKJIAHYBYHM TpOrpaMMaHU HINTa TyHIupuIaa, Oypyk caTtpu
OpKalu IOKJIaHyBYM MPOrpaMMa WINTra TYyMIMPWITaHAa, YHTa  TapaMeTpiiapHH
y3atumn (Oepumr) 3apyp Oyiaca, main() mporpamMmacd — (QYHKIUSCHHUHT
CUHTAKCUCH y3rapaju:

int main(int argc, char* argv]|]);
by epnma argc - ysaruiaaadrad mapameTpiap coHu, argv[]- Oup-Oupuman
MyHKTyanust Oenrunapu (Ba mpoOen) OwiaH axpaTwiraH mapamMerpiap
pYMXaTUHU Y3 NUUTa OJITAH MACCUBIra KypCaTKUY.

Kyiinna ¢yHKIUAmapHd  9BJI0OH KWIWIN, 4YaKUPUI Ba aHHKJIAITa
MUCOJIJIAp KEITUPUIITaH:

// byHKUMsIIAp 3BIOHM

int Mening funksiyam(int Number, float Point);
char Belgini ugish();

void bitni urnatish(short Num) ;

void Amal yoq(int,char);

// OYHKUMSIApHM YaKUpM

result=Mening funksiyam(Varbl,b3.14);
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symb=Belgini uqgish();
bitni urnatish(3);
Amal yoq(2,Smbl) ;

// OYHKUMSIIapHM aHMUKJAW

int Mening funksiyam(int Number, float Point);
{
int x;
//...
return x;
}
char Belgini ugish()
{
char Symbol;
cin>>Symbol;
return Symbol;
}i
void bitni urnatish(short number)
{
global bit=global bit | number;
}i
void Amal yoq(int x,char ch)({};

QOYHKUUSHUHT NPOrpaMMaJiard YPHUHU siHA/Ia TYLIIyHApAW OYIUIIN y4yH
COH KBaJpaTUHU XxucoOjam Macanacuaa ¢QyHKUMgnaH Qoiiana-HUIIHA
KYpauJIvK.

Oyukuus nporotunuHu  “‘sarlavha.h” capnaBxa daiinuma xoitnari-
TUPaMU3:

long Son_ Kvadrati (int);

Acocuii mporpammara ymi0y capiaBxa QaiiMHM KYIIMII ~ OpKajiu
Son_Kvadrati() ¢pyHKIns 3bJI0HU IPOrpaMMa MaTHUTa KHPUTHITA TN

#include <iostream.h>

#include ”sarlavha.h”

int main()

{

int Uzgaruvchi=5;
cout<<Son_Kvadrati (Uzgaruvchi) ;
return O;

}

long Son_Kvadrati (int x) {return x*x;}

Xyamu 1ury MacanaHud capiaBxa (ainmumad QoifmamaHMarad XoJija,
GyHKIMS JBJIOHMHHM TMPOTpaMMa MATHHWTa E3WIN OPKAIM XaM Xajd KHJIHUII
MYMKHH:

#include <iostream.h>
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long Son_ Kvadrati (int);

int main()

{

int Uzgaruvchi=5;
cout<<Son_Kvadrati (Uzgaruvchi) ;
return O;

}

long Son Kvadrati (int x) {return x*x;}

[IporpamMma wunuammpaa y3rapuimn OynMaiiau Ba HaTka cudaruga
JKpaHra 25 COHWHHU YOIl 3TA/IU.

Macana. Ukkuta TyO COH «eu3axy nenunnanu, arap ynap oup-oupunan 2
dapk kmica (macaman, 41 Ba 43 connapm). bepunran Hatypan n yayH [n..2n]
KecMagaru Oapua «d2u3ax» COHNAp Ky(QTIMKIApU YOom ASTHICHH. Macananu
euulll y9yH OepwiraH K COHMHU TyO COH €KHM HYKIMIH aHMKJIOBYM MAHTUKHUI
byukiusHn Ty3um 3apyp Oynamu. @ynkuumsga K conm 2..k/2 rada conmapra
Oynmuuanu, arap K Oy COHJIapHMHI OMpopTacura xam OyiauHMaca, y TyO COH
xucoOnaHaau Ba (QyHkuuMs true xkuiiMatuHu Kaitapaau. bomr ¢yHkiusga
Oepwiran N yuyH [n..2n] opamukmaru (N, n+2), (n+1,n+3),..,(2n-2,2n) con
KyPTIUKIapuHu TyO COHJIAp DJKaHJIUTH  TEKIIUPWIaad Ba  [IAPTHU
KaHOATJIAHTUPTaH Ky PTIUKIAp YOI STUIIAIH.

[Iporpamma matHuU:

bool TubSon (unsigned long k) ;
int main ()
{
unsigned long n,i;
unsigned char egizak=0;
cout<<”’n -> ";
cin>>n;
cout<<’ ['<K<Kn<k” . ."<KK2*nk’ ]’ ;
for(i=n; i<=2*n-2; i++)
if (TubSon (i) && TubSon (i+2))
{
if ('egizak)
cout<<" oralig'idagi egizak tub sonlar:\n";
else cout"; ";
egizak=1;
cout<<'{'<<i<k<"', '<<i+2<<’}’;
}i
if ('egizak)
cout<<” oralig'ida egizak tub sonlar yo’'q.”;
else cout’.’;
return O;

}
bool TubSon (unsigned long k)
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{

unsigned long m;

for (m=2; m<=k/2; m++)

if (k%m==0) return false;
return true;

}

Harypan n conu yuyn 100 kuputmiica, nporpamma KyHujaaru coniap
Ky(PTIUKIApUHU YOI KUJIaIu:

[100..200] oralig'idagi egizak tub sonlar:
{101,103}; {107,109}; {137,139}; {149,151};
{179,181}; {191,193}, {197,199}.

Keaunmys 0yiin4a aprymMeHTiap

C++ tunmaa QyHKIUS YaKUpWIraHaa ailpuM aprymMeHTIapHU TYIIUpUO
KoJaupuil MyMkuH. ByHra ¢QyHkius mporotunuia ymi0y mnapa-meTpiapHH
KeJIUIIyB OYyin4a KUMMATUHU KYpCAaTHUIIl OPKAJIM IPUIIUIIT MyMKUH. MacanaH,
KyHuJa MPOTOTUIM KENTUpWIraH (yHKUUS Typid YaKUpUINra sra OViuiu
MYMKUH:

//byHKIMS npoToTHON

void Butun_Son(int I,bool Bayrog=true, char
Blg='\n’) ;

//dyHKUMSIHM YyaKupMl BapuaHTIapu

Butun Son(l,false,’a’);

Butun Son(2,false);

Butun Son(3) ;

bupuHun 4akupyBna Oapua mnapaMmeTrpiap MOC apryMEHTIap OpKajiu
KUMaTIapuHu KaOyn Kujaau, UKKMHYM xoyijga | mapamerpu 2 KuilMaTUHW,
bayroq napametpu false kuiimatuau Ba Blg y3rapysurcu kenuinyB Oyinya ‘\n’
KUIUMAaTUHH KaOyJl KUIaau.

KenumryB 0Viinya KuitmMaT OCpUIIHUHT OUTTA MIapTU O0p - mapa-mMeTpiap
pyiixatuga kenuiryB OVinda KuiimMaT OepwuiraH mapaMerpiiapiaH KeHWHTH
napamMeTpiiap Xam KeNmuIlyB Oyiinua KuiimMaTra o3ra Oyiuiiapu —ImaprT.
FOxopunarn muconga | mapamerpu kenumryB Oyitnda KuiiMat KaOyn KAJTWHTaH
xoina, Bayroq €ku Blg mapamerpiiapu kuiimMatcus OYIWIIM MyMKHH 3Mac.
Mucon Tapukacuga OepuiraH COHHM KypcaTW/IraH aHUKJIMKIA YOIl ATYBUU
nporpaMMaHu Kypaunuk. Kyiniaran MacallaHd e€dMIlia COHHM Japakara
omnpuil GyHKIMICH - POW() Ba Cy3yBUM HYKTaJId Y3yH COHJAH MOJIYJ OJHII
fabsl() dynknuscunan doitnana-awiaau. by ¢pyHkuusiaap npororunu «math.hy
capiaBxa dainuaa xoinamras (3-uioBa KapaHr):

#include <iostream.h>
#include <math.h>
void Chop gilish(double Numb,double Aniqlik=1l,
bool Bayrog=true) ;
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int main()
{
double Mpi=-3.141592654;
Chop gilish(Mpi,4,false);
Chop_qgilish(Mpi,2) ;
Chop_qgilish(Mpi) ;
return O;
}
void Chop gilish(double Numb,double Aniqlik=1,
bool Bayrog=true)
{
if (!'Bayroq) Numb=fabsl (Numb) ;
Numb= (int) (Numb*pow (10,Aniqglik)) ;
Numb=Numb/pow (10,Aniqlik) ;
cout<<Numb<<’\n’ ;
}

[Mporpammana connu Typau anukiukaa (Aniglik mapamerpu KuiiMaTH
OpKaJIM) 4Ol 3TUIN yuyH Xap xwi1 BapuanTiapaa Chop_gilish() ¢yskmusicu
yakupwirad. [IporpaMma MIUIayd HaTHXKACKIA SKpaHaa KyWnaard COHIap 4oI
ITUIIA]TH:

3.1415
-3.14
-3.1

[lapameTpHUHr KenuilyB Oyiinua Oepuiiaaurad KuiiMaTH y3rapmac,
y3rapyBun €Kd KaHIaWgup (QyHKIOMS TOMOHHWAAH KalTapagural KuilmMaT
OYIUIIN MYMKUH.

23-maB3y: Jlokan Ba rio0an y3rapyBariiap

A’KpaTHJIraH €oar: 2 coat
MaryJiotr Typu: Mabpy3a

JAPC P E X ACH (acocwuii caBosiap):

1.C++ Tunmuaaru nporpamMmma Ty3WJIUIITN Ba YHUHT KOMIIUJISIITUSCH
2.CH++ tunmaa 6axxapuiryBuu (aili sipatuiin 00CKU4Iapu

Mag3ygarn acocuil TasHY4 TylIyHuajap Ba uOopanap: IIporpamma,
KOMITUJIALIMSA, KOMIIAHOOBKA, MPEMPOLIECCOP, OKUM, KOMITUJISATOP.

Kypunum coxacu. JlokaJ Ba riodaJj y3rapyBumJjap

VYi3rapyBumiiap (QyHKIMS TaHacuiga €KUM  YHJAH TallKapuaa IbJIOH
KWIMHUIIM MyMKUH. OYHKIHS WYUJA 3BJIOH KWIMHTAH y3rapyBUMJIapra JIoKail
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V3eapyeuunap nevndnann. byHmanl y3rapyBuwiap XOTHpajard mnporpamma
CTeKUA Koilamaay Ba (akaT Y3U 3bJIOH KWIMHIAH (QYHKLIMS TaHacHJa aMall
Kunaau. bomikapyB acocuii (yHKUuMsAra KaTWIIM OWJIaH JIOKad y3rapyBUymwiiap
YUYH aXpaTWIraH XoTupa OymaTtuinaau (YIupuiaaam).

Xap Oup ¥y3rapyBuM VY3MHUHI aMaj KWIMII COXAacH Ba fIIAll BaKTH
XyCycusTiapyu OMiIaH XapaKkTepiiaHaIu.

VarapyBuu aman Kunuw coxacu JeTaHAa Y3rapyBUMHY MILTATHII MyMKHH
Oynran mporpamma coxacd (KHMCMHM) TylIyHWIaad. by TymiyHua OwiaH
Y3rapyBUMHUHT KypuHuwi coxacu y3BUil OOFIAHTAaH. Y3TapyBud amaj KHJIHII
COXACHUIAaH YMKKaH/Ja KypHUHMaN KoJaanu. IKKWHYM TOMOH-J1aH, y3rapyBuu amall
KWJUII cOoXacuaa OYIuIM, JIEKMH KYpUHMAclIurd MyMKUH. ByHma xypuHuim
coxacura pyxcart Oepuil amanu “::” épaamMuaa KypuHMac y3rapyBuura Mypoxar
KWINII MyMKUH OyJaau.

VarapyBuuHMHT swaw eéaxmu 1e6, y MaBxya OYIraH Iporpamma
OYIaruHUHT Oa)KapUIIMIIUTA KETTaH BaKT MHTEPBAJIUra auTHIIagu.

Jlokan y3rapyBumiap y3aapu O9bJIOH KWIUMHTaH (yHKOuMs €ku OJoK
yerapacuja KYpUHUII coxacura sra. biokmarum uuku Ojnokiapaa XyJau Iy
HOMJIarM y3rapyB4YM 3BJIOH KWIMHraH Oyica, WYKM Onokjapaa Oy Jiokand
y3rapyBuu Xam amasl KuiMai Kojaau. Jlokan y3rapyBud simami BakTd - OJIOK
€ku (QyHKUMSHM Oakapull BakTH OWNaH aHUKIaHaau. by Xon 1myHH
aHTJIaTaIuKd, Typau (QyHKIusiapaa Oup-Oupura ymyMaH OOFIMK OyiaMma-TaH
OMp XWJI HOMJATH JIOKaJl Y3rapyBUMJIapHU UILJIATUI MyMKHUH.

Ky#iunarn mnporpammana main() Ba sum() ¢yHkousuapuaa OUp XMl
HOMJArd y3rapyBUWJIApHM MIUIATAII Kypcatwirad. [Iporpammana uWKkWTa
COHHMHT WUFUHAMCH XUCOOJIaHaI1 Ba YOII ATUJIA/IN:

#include <iostream.h>
// byHkUMs npoToTHOM
int sum(int a,int b);
int main()

{

// nokan ysrapysumiap
int x=2;

int y=4;
cout<<sum(x,y) ;
return O;

}
int sum(int a,int b)
{

// Jokamnm ysrapyBum
int x=a+b;

return x;

}
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['mobGan Yy3rapyBumnap mporpamMma MaTHHAa (QYHKIHS aHUKIAHUIIH-IaH
TalKapuaa YbJIOH KWIMHAIW Ba YBJIOH KUJIMHTaH KOWKMIaH Oomuiad mporpamma
oxXupuradya aMajl Kujaau.

#include <iostream.h>
int £1(); int £2();
int main()

{
cout<<fl ()<<” "<<f2()<<endl;
return O;
}
int £1()
{
return x;// xoMnunsuuMst xXaTocu pyu Gepamu
}

int x=10; // rno6an ysrapyBuM SBJIOHM
int £2 () {return x*x;}

FOxopuna kentupuiaran nporpaMmajia KOMIWISIMS XaTocu pyil 6epasu,
yyHKH f1() QyHKIMS yayH X Y3rapyBUrcH HOMabJIyM XHUCOO-TaHATH.

[Iporpamma maTHHAA TJI00aNl Y3rapyBUWIApHU yJap IBJIOHUIAH KEHUH
é3unran uxtu€pui ¢yHkumsaaa uooiatim MyMkuH. Iy cabGabmnm, rnoGan
y3rapyBuMiiap MporpaMma MAaTHUHUHT Oomuaa €3mnanu. DyHKIUS WYUIaH
rio0an y3rapyBuura MypoxaT KWIHII yU9yH QYHKIHSIa YHUHT HOMUA OMJIaH MOC
TyHagurad JIOKaJl y3rapyBuwiap OYJIMaciuru kepak. Arap rio0an y3rapyBuu
9BJIOHUJA YHTa OOLUTaHFUY KuWMaT OepuimMaraH Oysca, yJapHUHT KuiimaTtu 0
xucobnaHaau. ['mobGan y3rapyBUMHHUHT aMajl KWJIMII COXAaCH YHUHT KYPUHHII
coxacu OWJIaH yCTMa-yCT TYIIQIH.

[IyHau Kaiig >TUI KEpaKKH, TaXpuOamu mporpaMma Ty3yBUHJIAp UMKOH
Kamap riao0an y3rapyBUWJIApHU MIUIATMACIUKKA XapakaT KWIWIIA-IAW, YYHKU
OyHmail y3rapyBuwjap KUHHUMATHHU TMPOTPAMMAHUHT HUXTUEPHUM KOWHIaH
V3raptupuin XaBhu MaBXyMJIUTH cababiu mporpaMma HIUIANIM-Aa Ma3MyHaH
XaToJjap 1o3ara Kejaul MyMKUH. by GUKpUMHU3HU TacaUK-TIOBYH TTPOrpaMMaHu
KYpaluK.

# include <iostream.h>
// Tno6an yBsrapyBYM SBJIOHU
int test=100;
void Chop gilish(void) ;
int main()
{
//nokan ysrapyBumM SBIOHU
int test=10;
//Tnoban yBrapyBuM 4YON KUIMI QYHKUMSICUMHM YaKUPUII
Chop_qgilish();
cout<<”Lokal o’zgaruvchi: ”<<test<<’\n’;
return O;
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}
void Chop gilish(void)
{
cout<<”Global o’zgaruvchi: ”<<test<<’\n’;

}

ITporpamma Gommaa test rmo6an y3rapyBuucu 100 kuitmaTy OuiiaH 3bJIOH
kuauHaau. Kedmauanuk, main() ¢yuaknuscuaa test Homm OwuaaH JIoKamd
yarapyBuncu 10 kwilmMatn OwnaH 3BJIOH KuiauHaau. [Iporpammana,
Chop_qilish() ¢ynkuuscura wmypokaaT KWIMHTaHHIA, AacOCUH  (YHKIIHS
TaHACHJIaH BaKTHMHYA YHKWIAJW Ba HaTwkama Mmain() ¢GyHKIUsACHUAAa 3BJIOH
KUJIUHTaH Oapya JIOKall y3rapyBumjapra MypoxaaT KHJIMII MyMKUH Oyiamaii
komagu. Iy cababmu  Chop_qilish()  ¢ynkmmscuma  rmobam  test
V3rapyBUMCHHUHT  KMWUMATHHM YOIl  JTWUJaad. AcOoCHl  mporpammara
KalTuiIranaad ke, main() ¢pynkuuscuaaru okan test ysrapyBuncu rirodant
test y3rapyBuncuHM «Oepkumaouy» Ba Jokan test y3rapyBUYMHU KUHWMATH YOI
stnanu. [IporpaMma unuiamm HaTUXKacKIa dKpaHra KyWuaard HaTvKajiap 4o
ATUIIAJIN:

Tno6ban ysrapyeum: 100
Jlokan ysrapyBum: 10

T amaJam
IOkopuna kailn KWIMHTaHACK, JIOKal Y3rapyBUd OJBJIOHH XYIJIA LIy
HOMJArd rjo0an Yy3rapyBUMHU «Oepxumaduw» Ba Oy >KOWmaH rio0ant
y3rapyBuura MyporkaT KWIHII UMKOHU Oynmait konamu. C++ Tunumga OyHmai
XoJlaTiapJa Xxam riodan y3rapyBUura MypokaT KUJUII UMKO-HUSTH CaKJIaHUO
KOJMHTaH. BYHUHT YyuYyH «Kypunuw coxacuea pyxcam Oepuur» aMalujaH
doitnananuin MyMKUH. MuCoJ Tapukacuia Kyduaard nporpaMaty KeJITHpaMus3:

#include <iostream.h >
int uzg=5; //rno6an ysrapyBuM SBIOHM
int main()

{

int uzg=70; //nokan ysrapyBumM 3BIOHU

cout<<uzg<<’\n’; // Tmokanm yBrapyBuUMHM Yon
ST

cout<<::uzg <<’'\n’; // rnoban y3rapyBYMHM YOI
ST

return O;

}

[Tporpamma unuiamm HaTUxKacuaa SKkpanra oiud 70 Ba KEHUH 5 coHnapu
YOI ATUJIA]IH.
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Xorupa cunpaapu

VY3rapyBUMjapHUHT KYPHHHII COXaCH Ba amajl KWIWII BaKTUHU
AHUKJIOBYM Y3rapyB4H MoaudukaTopiaapu MaBxyn (5.1-xamBan).

5.1-kazBan. Y3rapysun MOIH(pUKATOPIAPH

AMAaJI KHJIHAII
Moaudukarto VIIJIAHUIITHA Smam naspu
aug p Ky coxach naBp
auto JIOKAJT OJIOK BaKTHHYA
register JIOKAJT OJIOK BaKTHHYA
extern riio0an 0JIOK BaKTHHYA
. JIOKaJI OJIOK JTIOUMUI
static " >
ro6a daiin TOMMUI
volatile rio0a daiin JTOUMUI

ABTOMAT y3rapyBumiap. auto Moaudukatopu JoKaa Yy3rapyBuuiap
BJIOHUAA unuatwiaan. Opataa  JIOKan — Y3rapyBumiap JbJIOHUAA Oy
MoAUGUKATOP KENMUIIyB OyinMya KYJUIaHWIaau Ba 11y cababiu amanga yHH
E€3UIIMalIu:

#include <iostream.h>

int main|()

{

auto int X=2;//6y »®noH ”“int X=2;” 6unax
SKBMBAJIEHT

cout<X;

returu O;

}

auto mMoaudukaropu OJIOK HUMIA IYBJIOH KWIMHTAH JIOKad Y3rapyBuH-
napra Kyianunaau. by y3rapyBumiap OJIOKIaH YMKUIIM OWJIaH aBTOMA-THK
paBuIga uyk 0ynub kerau.

Perncrp §y3rapyBumaap. register wmoaudukaTopu KOMIMJISTOpra,
KypcaTWiraH y3rapyBUMHHM [POLECCOP PETUCTpJIapura >KOWIAIITHPHUIITa
XapakaT KWIHIIHUA TalluHiaian. Arap Oy Xapakar HaTuxka Oepmaca y3ra-pyBuu
auto Typuaaru Jokai y3rapyBuM cudaTuaa aman KHiaau.

V3rapyBumiIapHH perucTpiapia SKOWIAIITHPHIN HPOrpaMMa  KOJMHH
Oaxkapui Te3nuru Oyiinya onTUMaIIAIITUPAAN, YYHKH MPOLECCOP XOTU-PaJaru
Oepwiraniiapra HucOaTaH perucTpiard KuiMmatiap OWiaH aH4a Te3 WILIANIN.
JlexkuH perucTpiap COHM YEKJIAHTaHJIUTH YYyH Xap JOUM XaM y3rapyBUMJIAPHH
perucTpiap/ia KOMITAITUPUILIHUHT WIOKHU OYIManan.

#include < iostream.h >
int main()

{
register int Reg;
return O;
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}

register momudukaropu (¢dakaT JOKan y3rapyBumMIapura HucOaTaH
KYJUTaHWJIau, T00ai y3rapyBumiiapra KyJjlall KOMIWISIIUS XaTocura OJuo
KeJaju.

Tamku y3rapyBumiap. Arap nporpamMmma Oup HeuTa MOAYJAaH MOOpaT
Oyica, ymap KaHIaWaup Yy3rapyB4d OpKaldu Yy3apo KUMMAT ajaMa-IIviiapu
MyMKUH (daimnap opacunaa). ByHuHr ydyH V3rapyBuum Oupopra MOJIyJia
rioban Tap3ga IBJIOH KUIMHAAU Ba y Oomka daitnga (Moaynga) KYpUHUIIA
yuyH y epaa extern monudukaropu OuiaH >bJIOH KWIMHUIIM Kepak Oyiaau.
extern momudukaropu y3rapyBumHU OomKa (aiaga dbJIOH KWIMHTAHIATHHA
ownnupanu. Tamku y3rapyBuniiap UIUIATWITAH MPOr-paMMaHU KYpaliiuk.

//Sarlavha.h dannmnna
void Bayroq Almashsin(void) ;

// modul 1l.cpp bammmgpa
bool Bayrogqg;
void Bayroq Almashsin(void) {Bayrog=!Bayroq;}

// masala.cpp bdannmupa
#include <iostream.h>
#include <Sarlavha.h>
#include <modul 1.cpp>
extern bool Bayroq;

int main()

{

Bayroq Almashsin() ;

if (Bayroq)

cout<<”Bayroq TRUE”<<endl;
else cout<<”Bayroq FALSE”<<endl;
return O;

}

Onaun “sarlavha.h” ¢aiinmuna Bayroq_Almashsin() ¢yukuus capinas-xacu
9BJIOH KWiIMHAIW, keiuH “modul 1l.cpp” dainmma Tamku ¥y3rapyBud 3bJIOH
kuiauHaan Ba Bayroq_Almashsin() ¢yHKIMACHHMHT TaHAacH aHUWKJIAa-HAJW Ba
HUXO0AT, ‘“‘masala.cpp” daitnuma Bayroq VysrapyBuucu Tamku ae0 3IbJIOH
KUJTUHA/IH.

Craruk y3rapyBumiap. Cratuk y3rapysumiap static momuduka-topu
OwJiaH 5bJIOH KWIMHAIA Ba ¥3 XYyCyCHUATHUra Kypa Tjo0an y3rapyBuM-jiapra
Vxmaiau. Arap Oy Typaaru y3rapyBuu rjoban Oyica, YHUHT amMajl KUJIHII
COXACH - YBJIOH KUJIMHTAH YKOWJaH MporpaMMa MaTHUHUHT OXUpH-Ta4ya Oyiaau.
Arap ctaTuk y3rapyBuu QyHKIHS KU OJOK MUUAa YBbJIOH KWIMHAIUTaH Oyica, y
byakuuss €ku  OMOKKAa OWPUHYM KHUPHUINJA WHHUIM-ATA3AIUS  KUJIWHAH.
V3rapyBunHHHT 6y KuiiMaTH (yHKIHS KeHHHIM YaKUpHITAHHAA GKH OJIOKKA
KaliTa KUpHIAa CakigaHUO Konaau Ba Oy KUWMAaTHU Y3rapTUPUII MYMKHH.
CraTuk y3rapyBUMIapHU TAlIKH 1€0 3BJI0H KWKo Oyamaiinu.
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Arap craTuK Yy3rapyBud WHHUITHANIHM3AIMS KWJWHMAaraH OYica, YHHUHT
OupuHYM MypoxaTaaru Kuitmatu 0 xucoOaaHaau.

Mucon Ttapukacuaa Oupopra (QYHKIUSHA Heya MapoTaba YaKUpHiI-
TaHJIUTUHU aHUKJIAIl MACaIaCUHU KYpanJuK:

#include <iostream.h >
int Sanagich (void) ;
const int n=30;
int main()

{

int natija;

for(int i=0;i<n;i++)
natija=Sanagich(() ;
cout<<natija;

return O;

}
int Sanagich (void)

{

static short sanagich=0;

sanagich++;
return sanagich;

}

by epna acocuii (QyHKIMsSgaH counter CTaTUK Yy3rapyBuura sra
Sanagicht() ¢ynkumscu 30 mapra wakupuianu. DyHKIMS OUpUHYM Mapra
yakupwiraijaa sanagich ysrapyBuura 0 kuilMaThuHM KaOyJ KuJiagd Ba YHUHT
KuilmMaTu Oupra opTraH xojaa (QyHKUus KUMMaTH cudaTuaa KauTapuiiaau.
Cratuk y3rapyBUwiap KuMMaTIapuHu (QYHKIUSHU OWp YaKUPUIIUIIHIAH
MKKWHYKMCHUTA CaKJaHUO KOJWHMINMU cabaldiau, KeMUHTH Xap OWp Yakupuiiapaa
sanagich kuiiMatu OutTara opTud Gopanu.

Macana. bepuiran umopacu3 OyTyH N COHHHMHT Oapua TyO OYIiyB-
YuIapyu aHUKJIAHCUH. MacalaHu e4uIl ajJropuTMHU KyHujaru Takpopiia-HyBYH
xapa€Hnan ubopar Oynmaau: Oepunran coH TyO conra (l-kamampma 2 ra)
oynmuuanu. Arap xonauk O OVica, TyO COH 4om KWIMHAAW Ba OYJIMHYB-4M
cudatuaa OYynIMHMA OJWMHAAW sHA Iy TyO coHra OViIMHAIU, akc XoJija
HaBOaTnaru TyO coH onuHaau. Takpopnamn HaBOaTAaru TyO COH OYJIMHYBYMIa
TEHT OYJIryHYa JaBOM ATaJIu.

IIporpamMmma matHuU:

#include<iostream.h>

#include<math.h>

int Navb_ tub();

int main()

{

unsigned int n,p;

cout<<”\nn giymatini kiritng: ”;
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cin>>n;
cout<<”\nl”;
p=Navb_tub() ;
while (n>=p)

{

if (n%$p==0)

{

cout<<’ *'<<p;

n=n/p;

}

else p=Navb_ tub() ;
}

return O;

}
int Navb_ tub()

{
static unsigned int tub=1;
for(;;)
{
tub++;
short int ha tub=1;
for (int i=2;i<=tub/2;i++)
if (tub%i==0)ha tub=0;
if (ha_tub)return tub;
}

return 0;

}

[Iporpammana HaBOartgarm TyO COHHM XOCWJI KWIWII (DYHKIUS KYpu-
HUIKAa amanra ommpmirad. Navb_tub() dyHKIMSICHHUHT Xap YaKUPHIU-IIHAA
OXUPTU TyO COHJAH KeWuHTH TyO coH Tomuiaau. OXupru TyO COHHU «3C1aby
KoJsnin yuyH tub y3rapysuwcu Static ka0 aHUKJIaHTaH.

[Iporpamma wmra Tymrasjga KiaBuaTypagaH N Y3rapyBUMCHUHUHT
KuitMatu cudaruga 60 COHM KUPUTWIICA, DKpaHTa KyWHaaru KymalTuma 4Yor
STHIIAN:

1*2*%2%3%5

volatile cundu y3rapyBumiapu. Arap mnporpamMmaza y3rapyBUMHHU
Oupopra Tamku Kypuima €Exkd OolIKa mnporpamMma OwiaH Oofjaml y4yH
UIaTuin 3apyp Oymamuran Oyica, y volatile momudukaropu Ounan 3bJI0OH
kuwirHaau. Kommunstop OyHmail MoauduKaTOpiaM Y3rapyBUMHH pPETUCTPra
KOWJTAIITUPUINTA XapakaT KWiManau. byHaal y3rapyBuuiap 3bJIOHUTIAa MUCOJ
KyWHJ1a KEITUPUITaH:

volatile short port 1;
volatile const int Adress=0x00A2;
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Muconnan kypunu6 Typubdauku, volatile momudukaropmu y3rapmac xam
9BJIOH KWJIMHUIIA MYMKHUH.

24-maB3y: OyHKIUS MapaMeTpiapuia CTaTUK
MaccuBiapaaH QonganaHuIn

ASKpaTHJIraH coar:. 2 coar
MamryJiotT Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosuiap):

1.C++ Tunmaaru nporpamma TY3WIHILN Ba YHUHT KOMIWISLIUSCH
2.C++ Trnmmaa GaxapuiryBuH Qailn sspaTuiin 60CKUYIapu

Mag3ynaru acocwii TasgHY TymiyH4yanmap Ba uOopanap: Ilporpamma,
KOMITHJISIIHS], KOMIIAHOOBKA, MTPETIPOLIECCOP, OKIUM, KOMITUJISITOP.

OyHKIUSIAp MACCUBHU MapaMmeTp cudaruja HUIUIATHIIN Ba YHU
GYHKIUSIHUHT HaTUXacu cudaruia KalTapuilli MyMKHH.

Arap maccuB mapameTp opKaiud (QyHKIUSTa y3aTHica, dJeMEHTIap
COHMHM aHUKJIAll MyaMMOCH TYFWJIAJH, YYHKM MAacCUB HOMWUIAH YHUHT
V3YHJIUTUHA aHUKJIAIIHUHT WIOKH HYK. AWpUM XoJulapja, MacalaH,
Oenrunap mMaccuBH cudaruga anukinanran catp (ASCIIZ carpnap) Ouian
UIIIaraija MacCUB y3yHJIUTHHU aHUKJIAl MYMKHH, 4yHKH carpiap \0’
Oesirucy OMIaH Tyranuau.

Mwucon yuyH:

#include <iostream.h>

int satr uzunligi(char s[])//mMaccme napamerp cuparTmpa

{

int m=0;
while(s[m++]) ;
return m-1;

}

void main()

{
char z[]="Ushbu satr uzunligi = ”;
cout<<z<<satr_uzunligi (z);

}

OyHKIMS TTapaMeTpu caTp OyIMaran xosuiapaa GUKCUpiIaHTaH y3yH-
JIMKJArd MacCUBJIAp UIUIATUIAAU. ATap TypJiM Y3YHIUKIArd MacCUBJIAPHU
y3aTull 3apyp Oyica, MaccuB yiuaMjiapuHU mapaMeTp cudaruaa y3aTull
MyMKHH €KH Oy Makcaana riaoban y3rapyBuuaaH (ougamaHuIra TYFpH
KEJIau.
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Mucour:

#include <iostream.h>

float yigindi (int n,float *x) //6y ukkuHUM ycCyn
{

float s=0;

for(int i=0;i<n;i++)s+=x[i];

return s;

}

void main()

{
float E[]={1.2,2.0,3.0,4.5,-4.0};
cout<<yigindi (5,E) ;

}

MaccuB HOMM KYpcaTKu4 OYJraHIurd ca0adid MacCUB 3JIEMEHT-
JApUHUHT KuWMatiaapu (QyHKIUS WYW]a Y3rapThpuica, Oy y3rapuiniap
GYHKIUAIaH YUKKaHAaH KSHUH XaM CakJIaHuO KOJIaJIu.

#include <iostream.h>

void vector 01l (int n,int*x,int*y) //6y uxxmumuum ycyn

{

for(int i=0;i<n;i++)
y[i]=x[1i]>0?1:0;

}

void main ()

{

int a[]=(1,2,-4,3,-5,0,4};

int c[7];

vector 01(7,a,c);

for (int i=0;i<7;i++) cout<<’\t’'<<c[i]; }

Macaja. byTtyH Typnaru Ba 3JEeMEHTJIApUM KaMalMalaurasd XoJiaa
TapTUOJIaHraH Oup VYa4amMiau MKKATAa MACCUBJIApHU SrOHA MAaCCHBra,
TapTUO CakjIaHTaH X0J/1a OUPIAIITUPUIICHH.

IIporpamMmma mMatHu:

#include <iostream.h>
\\6yTyH Typmaru MaccMBra kKypcaTKuy KalTapaguraH
\\ byukumns
int * massiv_ulash(int,int*,int,int¥);
void main|()
{
int ¢[]={-1,2,5,9,10},d[]={1,7,8};
int * h;
h=massiv ulash(5,c,3,d);
for (int i=0;i<8;i++)cout<<’\t’<<h[i];
delete[]h;
}
int * massiv_ulash(int n,int *a ,int m,int *Db);
{
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int * x=new int[n+m];

int ia=0,ib=0,ix=0;

while (ia<n && ib<m)
a[ia]l>b[ib]?x[ix++]=b[ib++] :x[ix++]=a[ia++];

while (ib<m)x[ix++]=b[ib++];

while (ia<n)x[ix++]=a[ia++];

return x;

}

[Iporpamma unutamm HaTUKacKU1a SKpaHra
-1 1 2 5 7 8 9 10

COHJIap KETMA-KCTJIIUI'U YOIl OTHUJIadH.

25-maB3y: PexypcuB ¢yHKIusiap

A’KpaTHJIraH €oar: 2 coat
MaryJioT Typu: Mabpy3a

JHAPC P E XX ACH (acocuii caBosuiap):

1.C++ Tunmaaru nporpamMmma Ty3WJIUIIN Ba YHUHT KOMIWISIITUSACH
2.C++ tumuaa OaxxaprryBuH Gaii spaTuil OOCKUWIapH

Mag3ygarn acocuil TasHY TylIyHuajap Ba uOopanap: IIporpamma,
KOMITWJISIMSA, KOMITAHOOBKA, TPEMPOLECCOP, OKUM, KOMIUJIISATOP.

PexypcuB pyHkuusiap

FOkopuaa kaijg KuiauHTraHaek pexypcusi N1e0 (QyHKIMS TaHacuaa U1y
(GYHKUMSIHUHT Y3UHUA YaKUpUIIUTa alTuinagu. Pexypcust UKk xui Oyinanu:

1) 000uii - arap GyHKIMS Y3 TaHACUIA Y3UHU YaKUPCa;

2) gocumanu - arap OupuHYM (QYHKIHMS WKKHHYM (DYHKIUSHH YaKupca,
MKKUHYKCH 3ca Y3 HaBOaTu1a OupuHYu (QYyHKIUSIHHA YaKupca.

Opatna pekypcus MaTeMaTuKada KEHT KYyJUlaHuiaaad. YUyHKH akcapusiT
MareMaTtuk (Qopmynamap peKypcHB aHHWKJIaHaaAu. Muconm — Tapukacuaa
bakTopuanHu xucobamn GopMyIacCuHU

o 1, arap n=0;
~ |n*(n-1)!, arap n>0,

Ba COHHUHT OYTYH JapakaCUHHU XUCOOJATHU KYPUILIMMUA3 MYMKHUH:

o 1, arap n=0;
T xxx™ arap n> 0.
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Kypunuu6 TypubOmuku, HaBOatmarn KUMaTHH XuUcoOjalml  ydyH
GYHKIUSHUHT  «0I0UHeU KutimMamuy Mabiym Oymumm kepak. C++ Tunuaa
peKypcHsl MaTeMaTHKaJard peKkypcusira yxmamni. BbyHu rokopugaru mucosuiap
yUYyH Ty3WITaH QyHKIMsIIapaa Kypui MyMKuH. GakTopual yuyH:

long int F(int n)

{

if(!'n) return 1;

else return n*F(n-1);

}

bepuiran Xxakukuii x COHUHT N- Japa)xaCUHK XucoOal QyHKIUSICH:

double Butun Daraja(double x, int n)
{

if('n) return 1;

else return x*Butun Daraja(x,n-1);

}

Arap dakropuan ¢yskuuscura N>0 kuitmMat Oepusica, KyHugaru xosar
pyii Oepamu: mIapT omepaTOpUHUHT e€lse mroxumarn kKuiimMath (n KuHAMAaTH)
CTeKJa 5cilad KOJWHAIW. Xo3upya KuiMaTd HOMabiayMm N-1 dakropuanHu
XucoOanl yuyH 1y QyHKIUSHUHT Y31 N-1 kuiiMatu OuiaH OWiIaH 4aKkupuiiaIu.
V3 HaBOaTH1a, Oy KuiMaT xam 3ciad KoiuHaau (CTeKKa JKOMIaHaau) Ba sHA
(GYHKIUS 9aKupuiIaan Ba xako3a. @ynknus n=0 kuiimaT Onad yakupuirasga if
orepatopuHuHr maptu (IN) poct Oymamu Ba «return 1;» amamu OaxapwiwuoO,
ailHu 1wy dakupuin OVyimua 1 kuiiMatu Kaidtapwiagu. [lyngan keiiuH
«Teckapw» kapa€H OOUUIaHAIMW - CTEKJa CaKJIaHTaH KUiMaTtiap KeTMa-KeT
OJIMHAJU Ba KYMAWTUpWIAJAM. OXUPTU KUIMAT - aHUKJIaHTraHjaaH keitun (1), y
VHJAaH OJAWHIU CaKJIaHraH Kuitmatra 1 kuitmatura xynantupu® F(1) kuitmatu
xucobOnanaau, Oy KuiMar 2 KuiimMaTtura kymaitupuin owian F(2) Tonunaan Ba
xako3a. Xapaéu F(n) xuiimatuHu XucoOmamrada «kymapuiu6y» Oopamu. By
xapaCHHu, N=4 yuyH ¢akTopuans XHucoOyall CXeMacuHU 5.2-pacMiia KypuIll
MYMKHUH:

F(0)=1

Pexypcus

5.2-pacm. 4! xucobumamr cxemacu

L | Fea=a*F(3y | | | Fia=4*F(3) F(4)=4*F(3) F4=4*F(3) | T | Fla)=4*6 |
b | F(3=3*F (23 | | | F(3=3*F(2) F(3)=3%F(2) F(3)=3%2

b | F(2=2*F(13 | | | F(23=2*F(1) F(2)=2%1

L FO=1*F(0y | T | F(1=1%*1

T

GYHKIMSUTApHU  TYFpU  aMail KWIUIIM  YYyH PEKypCHB

YaKUPUIUIADHUHT TYXTAll MIAapTH OYJIMIIM Kepak. AKC Xo0jla peKypcHs
TYXTaMaciurd Ba y3 HaBOatuaa (QyHKUMS WIIA TYyraMaciurd MYMKHH.
dakropuan xucobaanmaa peKypCcuB TYIIUIUIAPHUHT TYXTAll WapTH (QYyHKIUS
napameTpu N=0 6yaumuanup (IapT OnepaTOPUHUHT POCT HIOXH).
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Xap Oup pekypcuB MypoXkaaT KylIMMuYa XOTHpa Tanad Kuiagu -
(GYHKIUSJIADHUHT JIOKaJT oObekTiapu (Y3rapyBumwiiapu) y4yH Xap Oup my-
po’kaatja CTEKJaH SHTHIAaH *KOW axkpaTuiaaud. MacanaH, peKypcuB QyHKIUsTa
100 mapTta MmyposkaaT 6Yyica, xkamu 100 1oka1 0ObEKTIAPHUHT MaXKMYacH YIyH
KON axkpaTuiaau. AWpUM XOJUIapa, SbHU PEKYPCUsIIap COHU eTapiuya KaTrTa
Oynranjga, CTeK YiIyaMHM 4YeKJIaHTaHJIUTH cababmm (pean pexumaa 64Ko6
ynyamrada) y TyauO KETHIIM MYMKHH. by Xonatga mporpamma y3 HIIUHH
«Cmex mynub kemou» xabapu OuiaH TYXTaAH.

Kyitnaa, pexkypcusi OuinaH camapaidl €4YWIaguraH «XaHou MuHopacuy
MAaCQJIACUHU KypauJuK.

Macana. Yura A, B, C ko3uk Ba N-Ta Xap XWI YI4amiid XaJlKaiaap
MaBKyZ. XaJKajJapHu Yyiauamjapu ycuml TaptuOupga 1 maH N raya TapThO-
nanrad. bomma Oapua xankamap 4 KO3MKKa S5.3a -pacMIaruiek >Koiiari-
TUpWITaH. A Ko3ukKJaru Oapua xankaidapHu B kosukka, €pnamun C KO3UKIAH
doitgananran xoiaa, Kyiuaara Koujagapra aMain KWIral XoJja YTkaszuin tanad
ATWIA/IU: XaJKaJapHU OWTTalaH KYYUpPHII KEpak Ba KarTa ViIdaMiiu XaJlKaHU
KWUYMK YJIYaMIIM XaJIKa YCTUTa KyWHII MyMKHUH 3Mac.

A B C A B C C

a) 0) BE)
5.3-pacM. XaHOi MUHOpPACH MacaJlaCHHU €YU Kapa&HU

AMaiylap KeTMa-KeTJIMruHu von dtaaurad («Xanka ¢q Oan r ea
ymkazuicuny KypuHuImaa, Oynaa g Ba r - 5.3-pacmaaru 4,B éku C xankanap).
bepunran n Ta Xxanka ydyH Macaja €4nJICHH.

K¥ypcarma: xankanapau 4 nan B ra tyrpu yTrazumina 5.36 —pacmiap-naru
XOJIaT fo3ara Kenaau, ShHU N XankaHu A mad B yrTkaszum macamacu  n-1
xankanu A nan C ra yTKasuil, xamaa OuTra Xankanu A ngaH B ra yTkazum
Macajacura kenaad. YHAaH kKeiimuH C ko3ukgaru N-1 xankanum A KO3HK
€pnamunia B Ko3uMKKa YTKa3MIII Macaiacy ro3ara Kejajiy Ba Xako3a.

#include <iostream.h>
void Hanoy (int n,char a='A’ ,char b="B’ ,char
c='C’")
{
if (n)
{
Hanoy (n-1,a,c,b);
cout<<”Xalga’”<<a<<” dan "<<b<<” ga
o’ tkazilsin.\n”;
Hanoy (n-1,c,b,a);
}
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}

int main()

{

unsigned int Xalqalar Soni;
cout<<”Hanoy minorasi masalasi”<<endl;
cout<<”Xalgalar sonini kiriting: ”;
cin>>Xalgalar Soni;

Hanoy (Xalgalar Soni) ;

return 0;

}

Xankamap conn 3 Oymramma (Xalgalar_Soni=3) mporpamma skpanra
XaJKaJlapHU KY4upull Oyiinda amasuiap KeTMa-KeTJIMTUHY YOIl 3TaJIu:

Xalga A dan B ga o’tkazilsin.
Xalga A dan C ga o’tkazilsin.
Xalga B dan C ga o’tkazilsin.
Xalga A dan B ga o’tkazilsin.
Xalga C dan A ga o’tkazilsin.
Xalga C dan B ga o’tkazilsin
Xalga A dan B ga o’tkazilsin

Pexkypcusa yupoiinm, ux4yam KYpUHTaHW OWJIaH XOTHpPAaHU TeEXKall Ba
xucoOnam BaKTHMHM KUCKAPTUPHUII HYyKTau-Ha3apuJaH YHH HMMKOH KaJap
UTEpaTUB XHcoONall OuiaH aJMAIITUPWITaHW MabKyld. MacanaH, X XaKu-KUi
COHMHMHI N-JapakaCMHU XMCOOJAIIHUHT KyHUJaru e4uM BapuaHTU HHcOaTaH
KaM pecypc Tanad kuiaau (N- OyTyH UIIOpacu3 COH):

double Butun Daraja(double x,int n)

{

double p=1;

for(int i=1;i<=n;i++)p*=x;
return p;

}

NkxkvHun TOMOHIAH, WIyHJIaW Macajanap OOpKH, YJIapHH €4uIia
peKypcusl KyJna camapaid, XaTTOKd SroHa ycyiaup. XycCycaH, IpaMMaTHhK
TaxJIUJI Macajaiapuia peKypcus kya xaM YHral XucoOJaHIu.

26-maB3y: DoiinananyB4r TOMOHUIAH aHUKJIAHTaH OepuiIranaap Typjiapu

ASKpaTHJITaH €O0ar: 2 coar
MauryJioT Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosiiap):

91



1.C++ Tunmaaru mporpamMma TY3WIHIIYA Ba YHUHT KOMIWIISIIHSCH
2.CH++ tunmaa 6axxapuiryBuu (aiii sipatuin 00CKU4Iapu

Mag3ynaru acocuil TasHY TylmryHuanap Ba wuOopanap: I[lporpamma,
KOMITUJISIIIMSL, KOMITAHOOBKA, MPENPOLIECCOP, OKUM, KOMITUJISITOP.

Cana0 yruayBum Typ

Kyn wmuknopaaru, MaHTHKaH OofiaHTraH y3rapmaciapaan Qoiigana-
HWIraHja caHad yTuiyB4YM TypaaH doigananuirand MabkKyi. Cana0 yTuiayBun
y3rapMaciap €num KaauT cy3u OwiaH aHuKIaHaau. MasmyHu OViinua Oy
y3rapmaciap oanuid OyTyH connapaup. Cana® ytuwinyBum y3rapmaciap CH++
CcTaHJapTH Oyiuya OyTyH TypJard ysrapmaciap XucoO-jJaHaad. Xap Oup
y3rapmacra (CoHra) MasMyHJIM HOM Oepuiagu Ba Oy HIACHTHU(PUKATOPHU
MIpOrpaMMaHUHT OOIIKa >KOMIapya HOMIIAII YUyH WIUIATHIIAIIN MyMKHH 3Mac.
Cana0 yTuiiyBYM Typ KYyHUIAru KypUHUIITA 3ra:

enum <caHa0 yTUIaguraH Typ HOMU> { <HOM;> =<KuiMaT;>,
<HOMy> =<KHHMaT,>, ... <HOM,> =<KHHMaT,> };

by epma, enum - kamut cy3 (WMHrIM34a enumerate - caHamok); <caHa0
VTUIagural Typ HOMH>- y3rapMmaciap pYWXaTHHUHT HOMHU; <HOM;> - OyTyH
KMIMAaTIM  KOHCTAaHTAJIAPDHUHT HOMJIapW; <KUHMar{>- IapT OyJMaraH
MHULManu3anus Kkuitmatu (udoja).

Mucon yuyH xadrta KyHjgapu OuiiaH OOFIMK Macana eudiiga xadta
kyrnapuaud  dush (myman6a), Sesh (ceman6a), chor (uopiran6a), paysh
(matitran6a), juma (ckyma), shanba (man6a), yaksh (sikiran6a) y3rapmac-iapuHu
UIUIATUII MYMKUH Ba ynap caHa® yTuiayBuu Typ Eplaamuia OWTTa caTtpia
é3nnanu:

enum
Hafta{dush, sesh,chor,paysh, juma,shanba, yaksh};

Cana0® yTwinyBuM ¥y3rapmaciap KyWHJard xoccara sra: arap ysrapmac
KUIMaTH KypcaTwiMaraH Oyiica, YyHUHI KUHMaTtd OJIIMHTU  Yy3rapmac
KuiiMatugan Outrara optuk OViaau. KenumyB OViinua OupuHYM y3rapmac
Kuiimatu 0 6ynaau.

Nuannpamnsanus €épaaMuaa y3rapMac KUMMaTUHU Y3rapTUPULL MYMKHH:

enum Hafta {dush=8,sesh,chor=12,paysh=13, juma=16,
shanba, yaksh=20};

By »bnonaa sesh kuiimatu 9, shanba sca 17 ra tenr 6ynaau.
Cana0 yTunmyB4M y3rapMaclapHUHT HOMJIApHM Xap XHWJI OYJUIIHN Kepak,
JIEKWH YIAPHUHT KUWUMATIapu OUp Xwi1 OYITUIITN MyMKHH:

enum{nol=0,toza=0,bir,ikki, juft=2,uch};

V3rapMacHUHr KuitMaTH u(ona KYPUHMIILA OSpHIIHIIN MyMKHH, dakat
ndoaagary HOMJIADHUHT KUHMAaTIapu Iy Kajamjarada aHuKJIaHTaH OYJIWIIT
Kepax:
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enum {ikki=2, turt=ikki*2};
V3rapMacHUHT KnitMaTi MaH(Uii COH GYITHIIN XaM MYMKHH:

enum {minus2=-2,minusl, nul,lbir};

doiigaIaHyBYM TOMOHMAAH AHUKJ/JIAHTaH OepUIranJjiap Typu

C++ twnmmaa ¢oiiananyBu TOMOHHUJAH HadakaT CTPYKTypa €EKuU
OupiaiiMa TypJjiapu, Oalku allHM NaWTaa MaBXyJ, (AaHUKJAHTaH) TypJjap
acocujia SIHTY TypJIApHU SPaTUIA MYMKHH.

dolifanaHyBYd TOMOHUAAH aHUKIaHaauran Typ typedef kamur cy3u
Owsan OolUIaHAIW, YHIAH KEHUH MaBXyJ Typ KypcaTWiaad Ba UJICHTHU-
dbukatop €3mnamu. Oxupuna E3mIral UASHTUDUKATOP - SHTU SpaTHIraH
TypHHUHT HOMHU XucoOnaHaau. Macainas,

typedef unsigned char byte;

udomacu byte ne6 HOMIaHYBYM SHTM TYypHHU spaTagd Ba Y3 Ma3MyHHUra
kypa unsigned char typu OwiaH sSkBUBaJeHT Oymamu. KednHuanuk,
mporpamMmaza XoTupaaaH Oup OalT kol osrammaiiauran Ba [0..255]
OpaJIuFUJIary KUAMAaTIapHu KaOysl Kuiaguran Dyte Typumaru y3rapyBuun
(Y3rapmacnapH#) YbJIOH KUIHIIT MyMKHH:

byte c=65;

byte Byte=0xFF;

MaccuB kypunummaara (orgaiaHyBYM TOMOHMJIAH aHHUKJIAHYBYH
Typ 9BJIOHH Kyluaarnya oynaau:

typedef char Ism[30];
Ism ism;

IsSm typunmaru ism y3rapyBuucu 3bjoHH - Oy 30 Oenruman mbopar
MaccuB (caTp) bJIOHUJIUP.

Oparna eumnmaérraH MacajaHWHT TMPEAMET COXaCH TEepPMUHIApUA
UILIAII YYYH CTPYKTypanap Kaiita Hominanaau. Hatmkana Mmypakkad Ty3u-
aumira sra OynraH Ba 3apyp XyCYCHUSATIApHU Y3ura »amuiaraH sHTU
TypJapHU sipaTUILTra MyBO(DUK OYIHHAIH.

MacanaH, KOMIUIEKC COH XaKUJard MabJIyMOTIApHH V3 HYMra
omyBuu Complex Typu Kyiumgarnda aHUKTaHATIH

typedef struct
{

double re,im;
} Complex;

DHJIM KOMILIEKC COH YbJIOHUHHA
Complex KSon;
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€311l MyMKHH Ba YHUHT MaIOHJIapUra Myposkaat KHJIAII MyMKHH:

KSon.re=5.64;
KSon.im=2.3;

27-maB3y: Homnap dazocu

AKpPaTHJITAH COAT: 2 coat
Mamryaor Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBoiap):

1.C++ tunmaaru mporpamMma TY3WIHIIK Ba YHUHT KOMIWISIIHSCH
2.C++ tunmuaa OaxapruityBuu daii sspatuill 00CKU4Iapu

Mag3ynaru acocuil TasH4Y TymryHuanap Ba wuOopanap: I[lporpamma,
KOMIOWISLMSA, KOMIAHOOBKA, MPEMPOLIECCOP, OKUM, KOMITHIISITOP.

Homuap ¢asocu

Masbnymku, mnporpaMmara KyIIMITaH capiaBxa ¢ailapuga 3bJIOH
KWJIMHTaH WACHTU(UKATOp Ba y3rapMaciap KOMIIWISATOP TOMOHMIAH STOHa
rnoban Homuap (pasocura KUpUTWIAOU. Arap mporpamma Kyl MHUKAOpJAar
capiaBxa (¢alyulapHu uIUIaTCa Ba YHAAru wuiaeHtupukaropiap (PpyHKuus
HOMJIapM Ba ¥y3rapyBUWiap HOMIJIapH, CHH(JAap HOMIJIApH Ba Xakosajap),
y3rapmaciap HOMJAapH TYpJIA MPOrpaMMa Ty3yBUMJIAp TOMOHWJAH MYCTa-KHII
paBUIlZa aHUKJIAHTaH OYyica, OMp XU HOMJIAPHU HIJIATHIN OWJIaH OOFIIMK
MyaMMoOJiap o3ara KeJull JXTUMOJM Karta Oymamu. Hommap dasocu
TYIIYHYaCUHU KUPUTWIMILIKA Ma3Kyp MyaMMOHHM MablyM OUp MabHOJA Xaj
Kwidmra €paam  Oepagu. Arap nOporpaMmana  SHIM  UACHTU-(QUKATOPHU
aHUKJIAIIU KepaK Ba XyJ1 Iy HOMHHU OOIIKa MOJyJiIap/ia €K1 KyTyOXoHamap/ia
uuuiatui XxaBgu Oynaguran Oyinca, Oy MACHTU(PUKATOP-IAP YUYH Y3UHUHT
maxcuii Homsap (pa3oCUHU aHUKJIAIl MyMKUH. ByHra namespace kanut cy3ujaaH
doiinananuirad Xojaa dpUILNIaIN:

namespace <Homuiap (Ga30CHUHUHT HOMI>

{

// BIOHIAp
¥

Hommap ¢asocu wumpa >bJI0H KWiIMHTAH uaeHTUUKaTopiap dakat
<"Homuiap (ha30CMHUHT HOMHK> KYPHHHUII coxacuja Oyiaau Ba ro3ara Keaullu
MYMKHUH OYJIraH KEJIUIIIMOBYMIMKIAPHUHT OJIIA OJTMHAIH.

Mucon Tapukacuaa Kyiugara Homsap GpazocuHu sipaTaitiink:

namespace Shaxsiy nomlar

{
94



int x,y,z;
void Mening funksiyam(char belgi) ;

}

Kommunsaropra xoHkpeT Homiap ¢a3ocujard HOMJIApPHHU HIUIATHII
KEpaKJIUTUHU KYpCaTUIl y4yH KYpUHHUII COXAcHra pyxcar Oepull aMaliu-IaH
doiinanaHuIll MyMKHH:

Shaxsiy nomlar: :x=5;

Arap mporpaMma MaTHHMJA KOHKpeT Homuap ¢aszocura HucOaTaH Kym
Mypo)kaaT KWIMHaauraH Oyica USINg namespace KypHIMAacHHH HIILTATHII
OpKaJIi €3yBHU COAAAIAIITUPULI MYMKUH:

using namespace <aomutap ¢pa30cu HOMU>;
Macanas,

using namespace Shaxsiy nomlar;

KypcaTMacd KOMIIMIIATOpra, OyHJaH KEHWH TOKM HaBOaTmard USINg
yupamaryHda Shaxsiy _nomlar ¢asocumars HomIap HILIATHINAIIN KEpaK-TUTHHA
OomnupaIu:

x=0; y=z=10;
Mening functsiyam('A’);

[IporpaMmma Ba yHra Kyumwirad capiaBxa (aijulapy TOMOHUIAH
aHWKJIaHaAuraH Homuap ¢aszocu Std ned Homumanamu. Cranmapt daszora yTuim
Kepak Oyica

using namespace std;

KypcaTMmacu Oepuiiaau.

Arap Oupopra HOMIap (azocuparu anoxuaa OuUp HOMra MyporKaatr
KM 3apyp Oyica, USING KypwiMmacuHu Oomnka makiuaa (oiimgana-Humamm.
Mucon yuyn

using namespace std;
using namespace Shaxsiy nomlar: :x;

KypcatMacu x wuneHTHdukaropunu Shaxsiy_nomlar ¢daszocuman wunuIaTUin
KEPAKJIUTHHU OMIITHPAIH.

[lynn kaig STHIN Kepakkd, USING namespace KypuiMacH CTaHAapT
HOMIIap a30CH KYPHUHHIN COXACUHU OCPKUTAJM Ba yHAArd HOMIa MypoO-)KaaT
KWINII Y9yH KYPUHHMIII coOXacura pyxcaT Oepuill amanuaaH (onaagaHuil 3apyp
oynau.

Howmnap ¢azocu QyHKIMa nuuga 3bJ10H KUIUHUIIA MyMKHH dMac, JEKUH
ynap Oomka HOMmiap ¢a3ocu WYUAA IBJIOH KWIWHUIIA MYMKUH. WMuma-uu
JKoWnamran Homutap ¢aszocujaard ujaeHTH(UKaTOpra Mypos)kaaT KWIHIL YYyH
yHU Kampa® osiraH Oapuya Homjap ¢a3ocu HOMJApP KETMa-KeT paBHUIIIa
KypcaTWIMIIM Kepak. Mucon ydyH, KyWHJIard KypuHHUIIZa Homjap dazocu
9BJIOH KUJIUHTaH OYJICUH:
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namespace Yugori

{...
namespace Urta
{...
namespace Ichki {int Ichki n;}
}
}

VY xomaa Ichki_n y3rapyBuncura mypoxaar Kyiunara KypuHumaa Oymam:
Yuqori: :Urta::Ichki::Ichki n=0;
Homnap dazocuma GyHKIUSHN YBJI0H Kuutkiiaa Homiap (asocuma daxar

GyHKIUS MPOTOTUIMHUA JBJIOH KWIMII Ba (YHKIUS TaHACHHHU OOIIKa >Koiia

9BJIOH KWIHII MabKyJl BapUaHT XHUcoOMaHaau. By Xomar-HMHI KYpUHHIIUTA
MUCOJI:

namespace Nomlar fazosi

{
char c;
int I;
void Functsiya (char Bayroq) ;
}
void Nomlar fazosi::Functsiya(char Bayroq)
{
// byHKumMsi TaHacu
}

YMyMaHn onranaa, ¥3 Homwura sra OyiamMaraH Homiap (a3oCHUHH IBJIOH
KWIMII MyMKHH. By Xonma namespace KanuT Cy3uJaH KEMWH Xe4 HHUMa
é3unmaiian. Mucon yuyH

namespace
char ¢ nomsiz;
int i nomsiz;

}

KYpUHHIIIUIATA HOMJIAp (Da30CH dJIEeMEHTIapura Mypoxkaar xed Oup npedukc
uIiaTMacaan amaira ommupwiaan. Homcus Homnap ¢aszocu dakaT ¥3u IbIOH
KWJIMHTaH (aiiil yerapacuia aMaji KAaaam.

C++ T HOMJap (a30CHHUHT TICEBJIOHUMIIAPWHM aHUKJIAI UMKOHUHU
oepamu. by uyn opkasm Homisap ¢azocuHu OOlKa HOM OWJIaH HIIa-THII
MyMKUH Oynamu. Macanan, Homjap (pazocu HOMU Y3yH OYyiraHjia yHra KHCKa
HOM OWJIaH MypOXKaaT KUJTHIIL:

namespace Juda uzun_nomli fazo {float y;}
Juda uzun nomli fazo::y=0;
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namespace Qisqa nom=Juda uzun nomli fazo;
Qisga nom::y=13.2;

Koimamrupuiaaaguran (inline) pynkuusiiap

Komnunstop unutamm Hatwkacuaa xap Oup (yHKUIMS MalinHa KOJIU
KypuHuIuaa Oynamu. Arap mporpammana (yHKIHMSHM YaKUPHUII KypcaTMacH
Oyinca, mry xoiga (QyHKUMSHU afpecu OVinWuYa YaKUPUIIHWHT MallliHA KOJIU
maxanaan. Onatna QyHKIMSHA 9aKUPUII MPOILIECCOp TOMOHUAAH KYIIMMua
BaKT Ba XOTHpa pecypciapuHu Tana® xunaau. Ily cababnm, arap
YaKupuiaaaurad (QyHKIMS XaXKMU YHYAJIUMK KaTTa OyiamaraH XoJuiapia,
KOMIWIATOpra (QyHKUMSHU YaKUPUII KOAU YpHHUra (PyHKUMS TaHACUHU Y3UHU
KOWnamTupuira kypcarMa Oepuil MyMKUH. By um (yHKUMsS OpOTOTUIIMHU
inline kanuT cy3u OMIaH YBJIOH KWIKII OPKAJU amaira ommpwiaan. Hatmkana
XaKMHU OILITaH, JEKUH HHcOaTaH Te3 OakapujaJuraH mnporpaMma KoJIu lo3ara
KEJIA]IN.

OyHKIMA KOIU KOMITAIITUPWIIAATAH ITpOTpaMmara MUCOJI.

#include <iostream.h>

inline int Summa (int,int);

int main()

{

int a=2,b=6,c=3;

char yangi gator='\n’;
cout<<Summa (a,b)<<yangi_gqgator;
cout<<Summa (a,c)<<yangi_gqgator;
cout<<Summa (b, c)<<yangi_gqgator;
return 0;

}

int Summa (int x,int y) {return x+y;}

Kenrupuiran nmporpamma KOJWMHHA XOCWIT Kuiuinga Summa() ¢yHkuuscu
YaKUPHWIITaH XKOMIapra yHUHT TaHACUAAru OyHpyKiap *oiamTupuiiaam.

28-maB3y: CraHnapt KyTyOxoHa QyHKIUSIIApU

ASKpaTWJITaH €oar: 2 coat
MaiuryJioT Typu: Mabpy3a

JAPC P E XX ACH (acocuii caBosiiap):

1C++ Tunmaaru mporpamMma TY3WIHIINA Ba YHUHT KOMIWISIITUSICH
2.C++ tunuaa 6axxaprryBuu Gaii spaTuiln O0CKUYIapu
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Mag3ynarn acocuii TasH4Y TymryHUanmap Ba wuOopamap: I[lporpamwma,
KOMITWISIIMS, KOMIIAHOOBKA, MPETPOLECCOP, OKUM, KOMITHIISITOP.

29-mag3y: KypcaTkuunap Ba agpec oayBUH Y3rapyBUniap

AsKpaTuHJIraH coar:. 2 coar
Mamryaot Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosuiap):

1.C++ tunmaaru mporpamMma TY3WIHIIYA Ba YHUHT KOMITWIISIHSCH
2.C++ tunmuaa OaxaprryBuu daii spaTuill O0CKUIIapU

Mag3ygarn acocuil TasHU TylIyHuajap Ba uOopanap: IIporpamma,
KOMITIISAIMSA, KOMIIAHOOBKA, TPEMPOLECCOP, OKUM, KOMIUJIISATOP.

Kypcarknuinap

[Iporpamma MaTHUAA Vy3rapyBYd ObJIOH KWIWHTAHAA, KOMIIWJISATOP
y3rapyBuMra XOTUpaJaH >kKou a)kparaau. bollkaya aiTrasHja, nporpamMmma KOJau
XOTHpara IKJIaHranja Oepuiraniap y4dyH, yjap >KOiamagurad CErMEHTHUHT
Oomura HUCOAaTaH CWIDKUIIWHY, S’IbHU HUCOUN aJApEeCUHU aHUKJIAWIU Ba OOBEKT
KO XOCWJ KWIHIIJA y3rapyBUd yyparal >KOWra YHHHI  aJIpECHHHU
KOWJIAIITUPAIH.

YMmymaH oisragaa, IporpamMmaaard - ysrapmaciap, — y3rapyBuwiap,
byHKUMsIIap Ba CMH( OOBEKTIAp afpeclapuHU XOTHPAHUHT AJIOXHAa KoMK
cakjianl Ba ylap ycTuJaH amajuiap Oaxkapuin MymkuH. Kuitmat-mapu ampec
Oynran y3rapyBUWiIapra Kypcamkuy y3eapysuuiap Neuunaiam.

KypcaTkuu yu xui Typaa OYaumm MyMKUH:

- Oupopra 00BEKTra, XyCycaH y3rapyBumra KypcaTkuy;

- (pyHKIMATA KYypCATKUY;

- void kypcarkuy.

K¥ypcarkuuHuHr Oy XyCycUsITJIapU YHUHT KaOyJl KWJIMIIK MyMKUH OYJiran
KuiiMatiapuaa hapkiaHagu.

Kypcatkuu anbarra Oupopra Typra OofjaHTraH OYJIMIIM Kepak, SbHU Y
KypcaTtraHn ajipecia KaHAaugup KuUHMaT IKOWIAHWIIM MYMKHH Ba Oy
KHMUMaTHUHT XOTHPaJa KaH4ya KOW dTaJlJIallli OJIMHIaH MabIyM OVIJIMIIY IIapT.

Oo0bextra kypcarkud. bupop oObekTra kypcatkuu (Ury KymiajgaH
y3rapyBunra). bynnail kypcatkuuna mMabiiyM Typaard (TasH4 €K XOCWJIa-BUH
TypJlaru) OepuiTaHJIApHUHT XOTUpadard ajapecu xoimamaaun. OObeKTra
KypCaTKU4 KyWHIarnda ybJIOH KAWJIUHAIW:

<Typ> *<HOM>;

by epma <typ> - KypcaTKM4u aHUKJIAWIWTaH aApECHard KUUMATHUHT TYpPH,
<HOM> - O00BeKT HOMHM (MAeHTH(UKATOp). Arap Oup Typaa Oup HeuTa
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KypcaTKuujap OSbJOH KWJIMHAAWraH Oyinca, xap Oup KypcaTkud yuyH %’
OeNrucu KyHuIuIy apT:

int *i,j,*k;

float x,*y,*z;
Kentupunran muconna i Ba K - OyTyH Typaaru kypcatkudiap Ba | - OyTyH
TypAaru y3rapyBud, UKKMHYM OINEpaTOpAa X - XaKUKUM y3rapyBuu Ba Y,Z -
XAKUKUN TypAard KypcaTKAwiap 3bJIOH KUJIMHIaH.

void kypcarku4. By kypcaTkud OOBEKT TypH OJIMHIAH HOMAabBIyM
Oynranga unutatwiaay. Void KYpcaTKHIMHUHT MyXUM a(3aJuTHKIapuIaH OupH -
yHra Xap KaHJail TypAard KypcaTKu4 KUWMAaTUHHU IOKJIAll MYMKUH-JTUTUIUD.
void KypcaTkuu ajpecuaard KMAMAaTHH WIUIATUIIIAH OJIMH, YHH aHHWK OHp
Typra OIIKOp pPaBHIIIAa KEITHPHIN Kepak Oynmaau. VOId KYpcaTKHYHU IBJIOH
KWINII Kyduaaruda Oyinaau:

void *<mom>;

K¥pcaTtkuununr y3u y3rapmac €ku y3rapyByaH OVJIMIIM Ba y3rapmac €Ku
y3rapyBuwiap aapecura KypcaTullld MyMKWH, MacaJlaH:

int i; // 6yTyH ysrapysBun
const int ci=l; // 6yTyH ysrapmac
int * pi; // 6yTyH ysrapyBumMra KypcaTKuUd

const int *pci; // 6yTyH ysrapMacra kypcaTKmud
int *const cp=&i; // 6yTyH ysrapyBumMra ysrapmac
// xypcaTkmuu
const int*const <cpc=&ci; // 6yTyH ysrapmacra
ysrapmac
// xypcaTkmuu

Muconnapaadn KypuHUO TypuOAMKH, ‘*’ Ba KYypcaTKM4 HOMH Opa-cHja
Typran CONnst woaudukatopu (akaT KYpCaTKUYHUHT Yy3ura TETUIILIH
XucoOnmaHaAy Ba YHU V3rapTHUpUIl MYMKHH OMACIUTUHM Oungupanu, *’
OenrucuaaH yanja TypraH CONst sca kypcatuiran ajgpecaard KuiMar y3rapmac
DKAHJIUTUHU OUIIUPAJIH.

KypcaTkuura kuiiMaTHu Oepuill yuyyH ‘&’ - aapecHU OJUII aMalld
UIUIaTUIAIN.

Kypcarkny y3rapyBUMIapUHUHT amali KWIHII COXACH, SIIAll JaBpH Ba
KYPUHUII cOXacu yMyMui Koujanapra OyiucyHaau.

DyHkuuAra Kypcarkud. DyHKOusAra KypcaTkud IIporpaMma Kou-
Jalrad XoTupajgaru (QyHKIUsS KOJIMHUHT OOILUTaHFUY aJpEeCUHU Kypca-Taju,
SbHU (PYHKUIMS YaKUpWIrahjaa OOIIKapyB alHU M1y ajapecra y3aTujia-Iu.
Kypcatknu opkanu QyHKOUSHA OAAMNA €KUM BOCUTAIM YaKUPHUIL amalra
omMpuIl MyMKUH. byH&na @yHKOouss yHUHr HOMHM OyiiMua smac, Oanku
byHKIMSITa KypcaTyBud Y3rapyBUM OpKaidu yakupuiaaan. OyHKIUSIHU OOIIKaA
byHKIHSITa apryMeHT cudaTtuma y3atuml xaM (QyHKIUS KYpcaTKUYd OpPKaIH
Ooaxxapunaan. OyHKIUATA KYPCATKUYHUHT €3WIHIN CHHTAKCUCH KyWHaarnya:
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<typ> (* <HOM>) (<mapametpiap pyixaT>);

bynna <ryp>- QyHkums kaiTapyBYu KuUHMaT TypH; *<HOM> - KYpCaTKU4

y3rapyBUMHUHT HOMH; <mapaMmeTpiap pyixarn> - GQyHKIMS TapameTp-
JIADUHUHT €KW YJIAPHUHT TYPJIAPUHUHT PYHUXATH.
Macanan:

int (*fun) (float, float);

by epma OyTyH cOH Typuaa KuiimMar KadTtapamuran fun Hommparu
byHKIUATa KYpCcaTKWY OJBJOH KWIMHTAaH Ba y HMKKUTAa XaKUKUA Typlard
napaMmerpiiapra ara

Macana. bepunran Oyryn n=100 Ba a,b - xakukwii commap ydyH

f,(x)=5sin(3x)+x, f,(x)=cos(x) sa f3(x)=x? +1 pynxumsap yayn
b

_[ f(X)dX purerpammun TYrpu TYpTOypuakmap dopMmydacH GHIAH TaKpHOAH
a
XUCOOJIaHCHUH:

b
O~ L F () + T )+t (X1,

6y epna h:b‘Ta, x. =a+ih—h/2,i=1.n.

[Iporpamma Gomn (yHKIMS, UHTErpall XUCOOIall Ba UKKUTa MaTeMaTUK
dbynakumsap - f1(X) Ba f3(X) yayH anukianran GyHKIUsUIapaaH TAIIKWI TOTIAH,
fz(x)::cos(x) ¢yHkuusHUHr aapecu «math.h» capnaBxa (aitnu-nan

onuHaau. MuTterpan xucoOmiam (QyHKIUACUTAa KYpPCAaTKUY OPKAIM HHTETPaIH
xucoOaanaaurad GyHKIMS aapecH, a Ba b - uaTerpan dyerapa-napu KuiiMaTiapu
y3atunaan. OpalukHu OYiaumnuiap COHM - N Tiodan y3rapmac KWIMO IBIOH
KWJIMHAIH.

#include <iostream.h>

#include <math.h>

const int n=100;
double f1l (double x) {return 5*sin (3*x)+x;}
double f3 (double x) {return x*x+1;}
double Integral (double (*£f) (double) ,double

a,double b)

{

double x,s=0;

double h=(b-a)/n;

x=a-h/2;

for(int i=1;i<=n; i++) s+=f(x+=h);

s*=h;

return s;

}

int main()
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{
double a,b;

int menu;

while (1)

{

cout<<"\n Integral osti funksiyasiyalari:\n";
cout<<"\tl:fl (x)=5*sin (3*x)+x\n";
cout<<"\t2:£f2 (x)=cos (x)\n";
cout<<"\t3:£3(x)=x*2+1\n";

do
{

cout<<"Funksiya nomerini tanlang (0-chiqgish)-

>";

cin>>menu;

}

while (menu<0| |menu>3) ;

if ('menu)break;

cout<<"Integral oralig'ining quyi chegarasi
a=";

cin>>a;

cout<<"Integral oralig'ining yuqori chegarasi
b=";

cin>>b;

cout<<"Funksiya integrali S=";

switch (menu)

{
case l:cout<<Integral (fl,a,b)<<endl;break;
case 2:cout<<Integral (cos,a,b)<<endl;break;
case 3:cout<<Integral (f3,a,b)<<endl;

}

}

return O;

}

[IporpaMMaHMHT WIIM YEKCH3 TaKpoOpjiaml ONepaTopd TaHACHHU
Oaxxapuiiian uoopar. Takpopiain TaHacuaa QoiinasaHyBuura Uil peXxu-MUHUA
TaHjam Oyilnya MeHIo Takau@ KUJINHAIK:

Integral osti funksiyasiyalari:
1:£f1(x)=5*sin(3*x)+x
2:£f2 (x)=cos (x)
3:£3(x)=x*2+1

Funksiya nomerini tanlang (0O-chigish)->

®oiinananyBun 0 Ba 3 opanurugard OyTyH COHHUA KUPUTHUINU Kepak. Arap
KAPUTWITaH CcoH (Menu Yy3rapyBuum kuiimaTu) 0 OVyiica, break omepa-topu
éplaMuia TaKpopiamigaH, KEeWWH TMporpaMMajaH YuUKWiIagu. Arap menu
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KuiiMatu 1 Ba 3 opanuruna 6yica, MHTErPAIHUHT KyiH Ba IOKOPH YerapajapuHu
KUpUTHII cypananu, xamaa Integral() dyukuuscu moc QyHKIus aapecu OuaH
yakdpuiaaud Ba Hatwka dvomn HTwianu. llyHra sbTHOOp Oepullnl Kepakkw,
UHTErpajg  4YerapalapuHUHr  KUMUMaTIapuHu  TYFPU  KUPUTUIIUIINTA
dolinananyBuu xKaBoorap.

Kypcarkuura 6onuianruy KuiiMaTt 0epui

K¥ypcarkuunap kynuH4ya AMHAMHMK XOTUpa (OOIIKaua HOMHU «yrom» EKU
«heap») Owran OOFIMK XOJJIa WIUIATWIAAW. XOTUPAHUHT JIHHAMHK
aevnnuimra cabad, 0y coxamaru 611 XoTupa mporpamma UIall kapa-EHua,
KEepakiu MalTuAa aXpaTud ONMHAIAM Ba 3apypaT KoJMaraHujaa KaWTapuiaiau
(6Yymatunanm). Kelinnyanuk, Oy xotupa 6ynaru nporpaMma TOMOHHIaH OOIIKa
Makcaj/ia sSHa MIUIATWIMIIA ~ MYMKUH. JluHamMuk  XoTu-para  Qaxar
KypcaTkuwiap €paaMuaa MypoKaar KWIWII MYMKHH. byHpal y3rapyBuumiap
OUHAMUK Y32apyeyuaap NeWnaan Ba yJIapHHU SIIall BaKTH SpaTUIraH HyKTaJaH
Oonuiad mporpaMMa oxupurada €Kd OIIKOp paBUlIa MYKoTwiraH (OOfiaHraH
XO0THpa OYIIaTHIIran) skourava 0ynaau.

K¥pcarkuunapHu 3bJ0H KuiMIAa yHra OONIIaHFUY KUHMaTiap Oepul
MyMKUH. bonianFuy KuimMaT (MHULMAIU3aToOp) KYpcaTKu4 HOMU-JaH CYHI €KU
KaBc wmumjaa €xku ‘=" OenrujgaH KeWnH Oepunagu. bonutanFuu kuiimatiap
Kyluaaru ycyiap OuiaH OepuiIvIIyg MyMKHH:

1. KypcaTkuura maBxyJ OyJarad OObEKTHUHT apECUHU OCpHILL:

a) aJIpECHU OJIUII amMaJl OPKAJIH:

int i=5,k=4;// 6yTyH ysrapyBuminap

int *p=&i; // p kypcaTkuura i yBrapyBUMHMUHI
// ampecu ésunanu

int *pl(&k);// pl xypcaTkmura k ys3rapyBUMHMHI
// ampecmu ésunanmu

0) Oollika, MHUIMAIM3AIMSUIAHTaH KYPCATKUY KUMMATHHHA OCpHIII:

int * r=p; // p onAMH 3BIOH KWUIMHI'AH Ba KUMMATIa
sra
// 6ynran kypcaTkuu

B) MaccuB €ku QYHKIIMS HOMUHU OCpPHIIL:

int b[10]; // MacCHUMBHM 5BJIOH KUIIMII

int *t=b; // MaCCHBHUHT 6outaHEruyd ampecuHMn
6epyu

void f£(int a){/* .. */} // dyHxuMsHM aHMKIIAW

void (*pf) (int);// odyHKUMATa KYPCATKUYUHM SEBIOH
KMUJIT

pf=£f; // OYyHKIMS agpecuMHM KypcaTkuura 6Gepuu

2. OmKop paBHIIIa XOTUPAHUHT a0COTIOT aIPECUHN OCPHIIL:
char *vp =(char *)0xB8000000;
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byrna 0xB8000000 - ¥H ontunuk y3rapmac coH Ba (Char*) - typra kentupuir
amanu OyauO, y VP Y3rapyBUMCHMHHM XOTHpPAHHHT a0CONIOT ajapecujaru
Oaditmapan  char  cudarmma  KaiiTa  WIUIOBYM — KYpcaTKWd — Typura
AMTAaHTUPUIIMIIMHY aHTJIATa/Iu.

3. by kutimat 6epwuii:

int *vector=NULL;
int *r=0;

bupunun catpna maxcyc NULL y3rapmacu unuiatuiarad, MKKWHYM caTpa
0 kuitmaT unuiatwirad. Mkkana xonga xaM KypcaTKWd Xed KaHJaail oObeKTra
MyposkaaT Kunmaiian. by kypcaTkud acocaH KypcaTKUYHU aHUK OMp 00BEKTra
KypcaTaéTraH €Ky NYKJIWTMHA aHUKJIAl YYyH UIUIA-THIAIHN.
4. JluHaMHK XOTHpaJa new amaiu OWJIaH KO a)KpaTHUIl Ba YHU aIpECUHU
KypcaTkuura Oepuii:

int * n=new int; // 6upuHUM omnepaTop
int * m=new int(10); // uMkkMHuUM omnepaTop
int * g=new int[5]; // yuuHumM omepaTop

bupuHum oneparopaa new amaiu EpJamMuaa IMHaAMUK XOoTHpaaa int yayH
eTapiii JKOW axXpaTtu® OJIMHUO, YHMHT aJpecu N KypcaTKUura HOKJIaHAIH.
KypcaTKuyHUHT Y31 yUyH %KOW KOMIWISIINS BaKTH/IAa aXpa-THIIA U,

h

n - GMpMHYM oIepaTop

h 4

m 10 - MKKMHYM oNlepaTop

q i = YIYMHUYM oOllepaTop

6.1-pacM. JluHaMUK XOTHpAJIaH KOU aXKPaTHIII

NkxkuHuM omeparopaa JKOM a@xpaTHUAaH Tallkapu M ajgpecura
OoluTaHFuy KuiMat - 10 COHMHU XKoMIamTupaiy.

Yuaunum oreparopa iNt Typuaaru 5 3JIeMEHT y4yH JKOH axpa-THITaH Ba
YHUHT OOIUIAHFUY aJIpecH (| KypcaTkuura OepuiasnTy.

Xothpa NEW amanu OwiaH axparwiaran Oyica, y delete amanmm Ounan
Oymatmwmimu kepak. KOxopunarn nuHaMuk y3rapyBuwiap OusaH OofjaH-TaH
XOTHpa KyhHujarnda OymaTuiaam:

delete n; delete m; delete[]qg;
Arapna xotupa New[] amanu OuiaH axxpaTwiran Oyica, yHH OYIIaTHII
yuyH delete[] amanuHu YI40BHM KypcaTHIMAaraH XoJijia KyJulaml Kepax.

Xotupa  OVmIaTWiraHIUrura  KapamMacAaH  KYpPCaTKUYHU  Y3UHH
KEMMHYAIMK KaWTa UIUIATUII MYMKHH.
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Kypcarkuu ycruaa amaJjiap

K¥ypcatkuu yctuaa Kyinaara amamiap Oaxapuinuiid MyMKUH:
1) oOBeKTra BOCUTAIIM MypOKaaT KWJIAII aMaJlH;

2) KuiiMaT OepHIIl aMaJu;

3) kypcarkuura y3rapMac KHHMaTHU KYIIHUII aMaliy;

4) alupwuIn aMau;

5) WHKpPEMEHT Ba IEKPEMEHT aMaJlIapH;

6) conMmTHpHII amay;

7) Typra KenTHPHII aMaJu.

Bocutanu wmypoxkaaT KWIMII aMaldd KypcaTKM4YJard ajapec Oyinda
YKOMIaIraH KHAMaTHHU OJIUII €KW KMMMAT OCpHIN YIYH MIILIATUIIA N

char a; // char Typugaru yB3rapyBun
S'BJIOHMU .
char *p=new char; // KypcaTkuuHmM 5BJIOH KuUIM6,h yHTA
// DVMHaMMK XOTMpPamaH axXpaTuiraH
// XoTupaHMHI' agpecuHM Gepuu
*p='b’; // p ampecura KuMMAT XOMJIAWTUPMII
a=*p; // a ysrapyBuMcura p ampecumaru KuUIIMaTHU
6epmu

[yan kaiin KuinO YTUII KEpakKW, XOTUPAHMHI aHUK OWp Kolumaru
aZipecHU OMp MAWTHUHT y3uaa OUp HeuTa Ba Xap XWI TypJAard Kypcarkud-japra
Oepull MyMKHH Ba yJlap OpKajJd Mypo)kaaT KWJIMHTAHJa OepUiIraH-HUHT Xap
XWJI TypAaru KWAMaTJIIApUHU OJIUII MyMKHH:

unsigned long int A=0Xcc77ffaa;
unsigned short int * pint=(unsigned short
int*) &A;
unsigned char * pchar=(unsigned char¥*)&A;
cout<<hex<<A<<’ |’ <<hex<<*pint<<’ |’'<<hex<< (int) *pc
har;

DKpaHra Xxap Xuj KhimaTiap 4Ol dTUIadu:

cc77ffaa|ffaalaa

?érapquMnap OuTTa aapeciaa KoilamraH XoJijga SXJIUT KAWMATHUHT
Typau Oynakiaapunu y3namrupand. bynaa, Oup GaiiTnan kaTTa KOW sraj-jaran
COH KUWMATHHHHT XOTHpAaJa «meckapu» >KOWIAIIWIIN WHOOATra OJMHUIIHA
Kepax.

Arap Xap XwI Typaard KypcaTkhuiapra Kuimatiap Oepuica, anbar-ta
Typra KeITUPHII aManuaaH GoiIanaHuIl Kepak:

int n=5;

float x=1.0;

int *pi=é&n;

float *px=é&x;
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void *p;

int *r,*rl;
px=(float*) &n;
p=px;
r=(int¥*)p;
rl=pi;

K¥ypcatkuu Typunu VOid Typura KeaTHpHII amajija MabHOTa 3ra 3Mac.
Xynau IyHAal, Typaapu Oup Xuia OynraH KypcaTKUwiap Y4YyH TYpHH
KEJITUPUII aMaJIMHA Oa)KapuIlTa X0XaT HyK.

Kypcarkuu yctugan Gaxkapuinaauran apuMeTHK amajuiapaa aBTO-MaTHK
paBuIIIa TYpPJIApHUHT YI4aMH XUCOOTa OJMHAIH.

ApudpmeTtnk amamiap (akar Oup Xuia TypAard KypcaTKuwiap yCTUIaH
Oaxxapuiaau Ba yjap acocaH, MacCUB Ty3WJIMalapura KypcaTKWy-jap yCTHAA
OakapuIIaJIy.

NuKkpemMeHT aMaiM KypCaTKUYHUM MACCUBHHMHI KEWMHIM DJIEMEHTHUIA,
JEKPEMEHT 3Ca aKCHMH4Ya, OUTTa OJIMHTU SJIEMEHTHHUHT aJpecura Ky4upaJu.
ByHma KYpcaTKUYHUHT KHWMaTH SIZeof(<MaccuB 3JIEMEHTHU-HUHT TypH>)
KuiimMaTHra ysrapaad. Arap kypcatkud K y3rapmac kuiimMaTra omupuica €ku
KaMalTHpWiIca, YHUHT KuiiMaTh K*Sizeof(<maccuB 3JEMEHTHHHMHI TypH>)
KaTTaJIMKKa y3rapaau.

Macainas:

short int * p=new short[5];
long * g=new long[5];

pt+; // p xuiMaTM 2 omanmu
qt++; // q xuMaT 4 ra owamu
q+=3; // q xuymaTm 3*4=12 owanm

K¥pcatkuunapuunr aitnpmacu ie0, yiaap alupMacHHHUHT Typ Viada-mura
OynuHummra antunaan. Kypcatkuunapau ¥3apo KYIIUI MyMKUH dMac.

AZIpecHHU OJIMII AaMAJIU
AJlpecHH onuIl Kyiuaaruda 3bJIOH KWIMHAIK:

<1yp> & <HOM>;

by epna <typ> - agpecu OIMHAaIUIraH KUMMATHUHT TypHU, <HOM>- aJIpeC OJIyBYH
y3rapyBuM HOMH. YpTamaru ‘&’ Genrucura adpecu onuu amani IeHunam.

by xypuHUIIA dBJIOH KWIMHIAH y3rapyBuM Ly TYpAAard y3rapyBu4d-HUHT
CUHOHMMH Ae0 Kapamaau. AJpecHU OJHII aMalid OpKaldu OuTTa y3rapyBuura
Xap XWJ HOM OMJIaH Mypo’KaaT KWJIHILI MyMKHUH OYiaau.

Mmucoin:
int kol;
int & pal=kol; // pal ysrapysumcu kol
// Y¥BTapyBUMCHMHMHI' albTepPHATUB
HOMMI
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const char & cr='\n’;//cr ¥ysrapmac JuTepan
ysrapmac
//anmpecunun onamm

AJpecHH OJIUII aMaJIMHU MIIUTATUIIIA KyHUAard Kouaagapra pruosi KUl
KepakK: aJpec OJIyBUM y3rapyBud (YHKLHUS MMapameTpH cudaruia WIUIaTUITaH
¢ku extern Oman TaBcuduanran €ku cuHG MaiiloHUra MypoXKaaT KUJIMHTaHAaH
XOJaTiap/aH Talmkapu Oapya Xonariapaa OOlUIaHFUY KuiMaTra sra OYimuim
Kepax.

AJpecHu oNuIl aManu acocaH QyHKIUsIIapAa aapec OpKajlu y3aTUIIyBUU
napaMmeTpiap cudaruaa UIIaTHIaax.

Anpec oOdyBUM Y3rapyBUMHHUHT KypcaTkuuiaH ¢Gapkyd IIyHIaKd, Yy
alloXMa XOTUPAHU drajlamMaiiv Ba gaxaT ¥3 KuiiMaTu Oyiran y3rapyBuUu-HUHT
Oormika 6up HoMH cudaThIa UILTIATUIIATH.

30-maB3y: /lunaMuK MaccuBiap

A’KpaTHJIraH €oar: 2 coat
MairyJiot Typu: Mabpy3a

JHAPC P E XX ACH (acocuii caBosuiap):

1.C++ Tunmaaru nmporpamma TY3WIHILIK Ba YHUHT KOMIWIISLIUSCH
2.C++ Trnmaa GaxapuiryBuH Qailsn sspaTiln 60CKUYIapu

Mag3ygarn acocuil TasHU TylIyHuajap Ba uOopanap: IIporpamma,
KOMITWJISIMSA, KOMITAHOOBKA, TPEMPOLECCOP, OKUM, KOMIHUJIISATOP.

JIluHAMMK MacCUBJIap OWJIaH UILJIALI

CraTuK MacCUBJIAPHUHT KaMYWJIMKIApU [TYHIAKH, YIAPHUHT YIdamiiapu
OJMHAAH MabJIyM OynuimM Kepak, OyHAaH Tamkapu Oy Yyiuamiap
OepunraHiapra  axpaTWirad XOTHpa CETMCHTHHHMHT  yiI49aMH  OWJIaH
yerapajaHrad. IKKMHYM TOMOHJAH, eTapinuya KaTTa Yidamaard MacCUB YbJIOH
KWIMO, KOHKpET Macaja CUWIMINHWAA  aXpaTWiIraH XOTHUpa  TYIIHK
WUIUTATHJIMACIUTH MYMKHH. by KaMYMJIMKIIap JWHAMHK MaCCHBIAp-IaH
doitnananum opkanu Oaprapad STWIANWA, YYHKH ylap MpOTrpaMMa HIIIIAIIH
xKapaCHuIa Kepak OyiraH yiadamaard MacCUBIApHHM SpaTUI Ba 3apypar
KOJIMaranjia yKOTUIIl UMKOHUSITUHU Oepajiu.

Jlunamuk MaccuBiaapra xotupa axpartuim ydayH malloc(), calloc()
byHkumMsutapugad €ku NEeW omeparopuaan QoigamaHumm MyMKUH. J[nHa-MuK
00beKTra axpaTuiran xotupanu Oymatum yuyH free() ¢byukumscu €xu delete
oTepaTopH UIILTATUIIA/IH.
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Kyn ymyamnm nuHaMuK MacCuBIIap XOTHPAIa Y3JIYKCU3 COXAHU drajulalln
¢ku TapkoKk xoyima okxonmanmumm  myMmkuH. Omarma  malloc(), calloc()
byHKOMSUTapUAaH Y3IyKCHU3 COXaja JKOWJaIlraH MAacCCUBJIApPHHM sSpaTHUIIIa
doiinananuaaay, NEW ONEpaTOPHIaH TApKOK XOJAa >KOWJIAHUIIN MYMKHH
OyaraH MaccHBIIAp SPaTUIIA]IH.

Oxopuna «kaitnq xwiudran ¢yakausiap  “alloc.h”  kyryOxonacuma
YKOMJIaIraH.

malloc() pyHKIMACHHIHAT CHHTAKCUCH

void * malloc(size_ t size);

KypuHUIIMAQ OYnuO, y XOTUPAHWHT YIOM KHCMHUIAH Size OalT yiauamumaru
y3JIYKCHU3 COXaHU aXpaTaau. Arap xotupa axpaTtuim myBaddaxustiu Oyica,
malloc() ¢pyHKIuMsICH aXpaTWiraH COXaHHWHI OONUTAHMIN aapEeCHHU KahTapaiu.
Tana® KunuHraH XoTHpaHu axkpatuil myBaddakusTcus oynca, pynkuus NULL
KUWMaTUHU KanuTapaiu.

CuHTtakcucia KypuHHO TypuOIukw, (QyHKIHs VOId Typumaru KuiMat
Kaltapaau. AManzia 3ca KOHKPET TypJard oOBbeKT yUyH XOTHpPa aXpaTULI 3apyp
Oynaau. ByHuHT yayH VOid TypuHH KOHKpPET Typra KeJITUPHUII TEXHOJIOTUSICHIAH
¢oiinananunaau. Macanas, OyTyH TypAaru y3yHJIUTH 3 ra TEHI MaccUBra KO
XpaTHUILIHU Kyiujaruya aMaira OIUpUIl MyMKHH:

int * pInt=(int*)malloc(3*sizeof (int)) ;

calloc() ¢pynkmmscu malloc() ¢pyHkumsicuman Gapkiav paBHIIa MacCHB
YUyH O aXpaTUIJaH TallKapyu MaccuB 3jeMeHTiIapuHu 0 KuiimMaTu OuiaH
VMHULMAaIU3auus Kuiaau. by GyHKUMsS CMHTakcucu

void * calloc(size t num, size t size);

KypuHuIaa OynuO, NUM mapaMeTpu aXpaTWiIraH coXaJa HeuTa 3JIEMEHT
OOpJIUTHHH, SiZe Xap OUp IEMEHT YITYaMUHH OWIITUPAIH.

free() xotupanu OymaTuil GyHKIUACH YIUPHIAJAATaH XOTHpa OYyia-rura
KypcaTkuu OYJTaH sroHa mapaMmeTrpra 3ra oynaiau:

void free(void * block) ;

free() ¢yukiusacu mnapamerpuHuHr VOId Typuma OYiIMIIM HXTHEPHUIt
TypJlard XOTUpa OYJIaruHu YUYUpuIll UMKOHUHU Oepaju.

Kyitunaru nporpammana 10 ta OyTyH coHgaH nbopaT TUHAMHK MacCHB
SApaTUIIl, YHTa KHAMaT OEpUIll Ba YUUPUII aMalljiapyu OaKapuJiraH.

#include <iostream.h>
#include <alloc.h>
int main ()

{

int * pVector;

if ((pVector=(int*)malloc(10*sizeof (int) ) ) ==NULL)
{

cout<<”Xotira etarli emas!!!”;
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return -1;

}

// axpaTunraH xXoTupa COXAaCMHM TYIOUPUI

for(int i=0;i<10;i++) * (pVector+i)=i;

// BeKTOp 3JIeMeHTJIapMHM YOIl STHII

for(int i=0;i<10;i++) cout<<* (pVector+i)<<endl;
// axpaTunraH xoTupa 6ynaruMHM KanTapuuw (yumpyir)
free (pVector) ;

return O;

}

Kenunrun nporpammana NXN ynuamnm XaKUKAW COHJIAP MAacCCUBH-HUHT
0ol uaroHaNHMIaH IOKOpHJA JKOWJAIIraH »dJEMEHTIap WHUFUHIW-CUHU
XUcoOJIall Macanacy €4uIraH.

#include <iostream.h>
#include <alloc.h>
int main()
{
int n;
float * pMatr,s=0;
cout<<”A(n,n): n=";
cin>>n;

if ((pMatr=(float*)malloc(n*n*sizeof (float)))==NULL)

{

cout<<”Xotira etarli emas!!!”;

return -1;

}
for(int i=0;i<n;i++)

for (int 3j=0;j<n;j++)cin>>* (pMatr+i*n+j) ;
for(int i=0;i<n;i++)

for (int j=i+l;j<n;j++)s+=* (pMatr+i*n+j) ;
cout<<”Matritsa bosh diagonalidan yuqoridagi ”;
cout<<”elementlar yig indisi S="<<s<<endl;
return O;

}

New omeparopu €p/laMujia MaCCUBIa XOTUPa aXpaTUIla 0ObEKT TypUIaH
KeMMH KBaJpaT KaBCc M4MAa OOBEKTIAap COHU Kypcatuiaau. Macanan, OyTyH
Typaaru 10 Ta coHjaH nOOpaT MacCCUBra >KOM aXpaTUIll y4yH

pVector=new int[10];

udonacu E3unmumm  Kepak. byHra Kapama-kKapmu paBuiga, Oy ycyiga
QXpaTUITaH XOTUPAHU OYIIATUII YUyH

delete [] pVector;
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KypcaTMacuHu OepHIll Kepak Oyaau.
WKku yyaMiau IMHAMUK MaCCUBHU TAIIKWJI KWJIUII YYyH

int **a;

KYPUHUIINJATA «KYPCAmKuyea Kypcamkuyy UIIaTAIAIN.
bomga maccuB cartpinapu coHura kapa® KypcaTKuwiap MacCHUBHTa
JMHAMUK XOTHPaJIaH KOW a)KpaTHIll Kepak:

a=new int*[m] // 6y epma m MaccurB caTpJylapy COHM

Keiliun, xap Oup carp ydyH Takpopjall omneparopu €pAaMuja XOTHpa
aXpaTUIl Ba YyJAPHUHI OOIUIAHFUY aJpPECIApUHM & MACCUB 3JIEMEHT-JIapura
YKOMITAIITUPHIIL 3apyp OYmamu:

for(int i=0;i<m;i++)a[i]l=new int[n];//n ycTyHunap
COHM

[lynu kalg STUII KEpakKh, JUHAMHUK MACCUBHMHI Xap Oup carpu
XOTHPAHUHT TYpJIM Koilapuaa >koinammuiny MymkuH (7.1 Ba 7.3-pacmutap).

Nkky yayamid MacCUBHU VYUPHUINJA OJIIMH MAacCUBHUHT Xap Oup
AJIEMEHTH (CaTpH), CYHIpa MACCUBHUHT Y31 WYKOTHIIA]IHU:

for (i=0;i<m;i++) delete[]lali]:;
delete[]a;

Marpuiianu  BeKTOpra KyHmaWTHUpWII — Macajlac y4yH JIMHAMHK
MaccuBlapaaH (oiiiaJaHuIIra MUCoI:

void main ()
{
int n,m;
int i,j; float s;
cout<<”\nn="; cin>>n; // mMaTpuua caTpiapM COHM
cout<<”\nm="; cin>>m; // MaTpuua ycTyHJIapM COHM
float *b=new float[m];
float *c=new float[n];
// kypcaTkuusap MacCHMBMUI'A XOTHMPA axXxpaTul
float **a=new float*[n] ;
for (i=0;i<n;i++) // xap 6up caTp yu4uyH
a[i]l=new float[m]; //muHaMmk xXoTMpa axpaTiuul
for (j=0;j<m;j++)cin>>b[j];
for (i=0;i<n;i++)
for (j=0;j<m;j++)cin>>ali] []]:;
for (i=0;i<n;i++)
{
for (j=0,s=0;3j<m;j++)s+=a[i] [J]1*b[]];
cl[i]=s;
}
for (i=0;i<n;i++) cout<<”\t c[”<<ik<”]="<<c[1i];
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delete[]b;
delete[]c;

for (i=0;i<n;i++)
delete[]al[i];
delete[]a;
return;

31-maB3y: OyHKIMSA Ba MaCCUBIIAP

AKpaTHJITAH COAT: 2 coat
Mamryaot Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosuiap):

1.C++ tunmaaru mporpamMma TY3WIHIIK Ba YHUHT KOMIWISIIHSICH
2.C++ tunmuaa OaxapuityBuu daii sspatuill 00CKUIapu

Mag3ynaru acocuil TasH4Y TymryHuanap Ba wuOopamap: I[Iporpamma,
KOMIOWISLMSA, KOMIAHOOBKA, MPEMPOLIECCOP, OKUM, KOMITHIISITOP.

DyHKIUA BAa MacCHBJIap

OyHKIUsAIap MACCMBHM TapameTp cudartuga WIDIATUIIN  Ba  yHH
GYHKUMSIHUHT HaTHXKacu cudaTuaa KauTapuiim MyMKUH.

Arap MaccuB TMapaMeTp OpKaidu (YHKIuUAra y3aTWica, dSJIEeMEHTIIap
COHMHU aHHKJAll MYyaMMOCHU TYFWJIaM, YYHKH MacCMB HOMHJIAH YHHHT
Y3YHJIMTUHUA aHUKJIAIIHUHT WI0XKHU MYK. AWpuM Xoiuiapaa, MacajiaH, Oeiaruiap
MaccuBu cudaruna anukiaanran catp (ASCIIZ carpmap) Omnan unuiarasja
MAaCCHB Yy3YHJIMTUHHM aHHKJIANl MYMKHH, 4yHKH catpiap ‘\0’ Oenrucu Ouian
Tyramau.

Mumucoun yuyH:

#include <iostream.h>
int satr uzunligi (char s[])//maccus napaMeTp
cubaTuna
{
int m=0;
while (s[m++]) ;
return m-1;

}
void main()
{
char z[]="Ushbu satr uzunligi = ”;

cout<<z<<satr uzunligi (z);
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}

OyHKIMA mapamMeTpu carp OyimaraH xoJuiapja (UKCHpJaHTaH Y3YH-
JUKJIArd MacCUBIAp MIUIATWIAAUA. Arap TypJid Y3YHJIMKIArd MacCUBJIApHU
y3aTuil 3apyp OVyica, MaccuB YyiuaMjapuHH MapameTp cudaruma ys3aTuil

MYMKHH €K1 Oy Makcaja riiodan y3rapyBunan (poiinagaHuiinra TyFpyu Keaaau.
Mucoun:

#include <iostream.h>
float yigindi (int n,float *x) //6y uMKKMHUM ycCya
{
float s=0;
for(int i=0;i<kn;i++)s+=x[1i];
return s;
}
void main ()
{
float E[]={1.2,2.0,3.0,4.5,-4.0};
cout<<yigindi (5,E) ;
}

MaccuB HOMH KypcaTkuu Oyiaraniaura cababid MaccHB 3JIEMEHT-
JApUHUHT KUiiMaTiapu (QyHKUMS HWYMga y3raptapuwica, Oy y3rapuuuiap
(GyHKUMSIaH YUKKaHAaH KEHUH XaM CakJIaHUO KOoJIaau.

#include <iostream.h>

void vector 0l (int n,int*x,int*y) //6y wuxxunum
ycyn

{

for(int i=0;i<n;i++)
y[i]=x[1i]1>07?1:0;

}

void main ()

{

int a[]=(1,2,-4,3,-5,0,4};

int c[7];

vector 01(7,a,c);

for (int i=0;i<7;i++) cout<<’\t’<<c[i]; }

Macajga. byryH Typpard Ba DJJeMEHTJIApU KamMaWMauauraH XoJiaa
TapTUOIaHTaH OWp YiIY4amiIM UMKKWTAa MAacCHUBJIADHM STOHA MAacCHUBra, TapTUO
CaKJIaHTaH X0J1/1a OUPIAIITUPUIICUH.

IIporpamMmma MatHu:

#include <iostream.h>

\\6yTyH Typmarm MaccmMBra KypcaTkuu KanTapaauIraH
\\dyuxums

int * massiv_ulash(int,int*,int,int¥*);

void main()
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int c[]={_1121519110}Id[]={1l718};
int * h;
h=massiv_ulash(5,c,3,d);
for (int i=0;i<8;i++)cout<<’\t’<<h[i];
delete[]h;
}
int * massiv_ulash(int n,int *a ,int m,int *b);
{
int * x=new int[n+m];
int ia=0,ib=0,ix=0;
while (ia<n && ib<m)
a[ia]l>b[ib] ?x[ix++]=b[ib++] :x[ix++]=a[ia++];
while (ib<m)x[ix++]=b[ib++];
while (ia<n)x[ix++]=a[ia++];
return x;

}

[Iporpamma unuiamm HaTW>XKacuaa dKpaHra
-1 1 2 5 7 8 9 10

COHJIap K€TMa-KETJIUTH YOIl ATHIIA]IH.

Kyn ymuamnu maccuBnap OWilaH MOUIAIl MablyM OUp MypakkaOJMKKa
3ra, YyHKM MAaCCHUBIIAp XOTHpaJa >KOWIAIlyBU TYpJIM BapUaHTIA OYJIMIIN
MyMKHH. Macanan, ¢QyHKUuMg mnapamerpiap pyhxatuaa NXN  ynuyamparu
XaKukui Typaaru X[n][n] MaccuBra Moc KeayBud mapaMeTpHH

float sum(float x[n][n]);

KypuHuiaa €3ub 6ynmaiinu. MyamMmmo edumu - Oy MacCuB yJIHaMUHU MapaMeTp
cudaThia y3aTHIl Ba GyHKIUS capiaBXacUHU Kyluaaruia €3uil Kepak:

float sum(int n,float x[][]);

Ky ymuamnm maccuBiapHu napameTp cudaruia uiuiaTuiiga Oup Heura
ycyJuapian GonamaHuIn MyMKHH.
1-ycyn. MaccCUBHUHT MKKWHYU Yo4aMUHHU y3rapmac udona (CoH) Omian
KYpCAaTHIL:
float sum(int n,float x[][10])
{
float s=0.0;
for(int i=0;i<n;i++)
for (int j=0;]j<n;j++)
s+=x[1] []]’
return s;

}
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2-ycyn. VIKK yimyamili MacCUB KYpCAaTKH4YJIap MAacCHUBHU KYpH-HHUILIUIA
aHUKJIAHTaH XoJIaTiap YYyH KypcaTKuuilap MacCUBMHHM (MaTpulia caTpjap
aZpecIapuHK ) OEpHIIl OPKAIIH:

float Summa (int n,float*p[])
{
float s=0.0;
for(int i=0;i<n;i++)
for (int j=0;j<n;j++)
s+=p[i][]]~
return s;
}
void main()
{
float x[][4]1={{11,-12,13,14},{21,22,23,24},
{31,32,33,34},{41,42,43,44}};
float *matr[4];
for(int i=0;i<4;i++)matr[i]=(float *)é&x[i];
cout<<Summa (4 ,matr)<<endl;
}

3-ycyn. Kypcarkuamapra KypcaTkud KYpUHUIIHAA aHUKJIAHTAaH TAHAMUK
MacCHUBJIApHU UIILIATHUIN OUJIaH:

float Summa (int n,float**x)
{
float s=0.0;
for(int i=0;i<n;i++)
for (int j=0;j<n;j++)s+=x[i][]]-
return s;
}
void main ()
{
float **matr;
int n;
cin>>n;
matr=new float *[n];
for(int i=0;i<n;i++)
{
matr[i]=new float[n];
for (int 3j=0;j<n;j++)
matr[i] [j]=(float) ((i+1)*10+]) ;
}
cout<<Summa (n,matr) ;
for(int i=0;i<n;i++) delete[]matr[i];
delete[]matr;
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HaBOarnaru nporpammazna (GpyHKITMS TOMOHHUJIAH HaTWXa cudaruma UKKu
ymyamuid  MAacCHBHM — KaWTapuIura  MHCON  KelaThpwiraH.  MaccuB
DJIEMEHTJIAPHUHT KUWMaTIapu Tacoauduil COHJIApJaH TAIIKUI TOTAJIH.
Taconnuduii cornmap «math.h» kyryoxonacumaru random() ¢hysxius EpaaMuaa
XOCHJI KWJIMHAH:

#include <iostream.h>
#include <math.h>
int **rand matr(int n,int m)
{
int ** matr;
matr=new int*[n];
for(int i=0;i<n;i++)
{
matr[i]=new int[m];
for (int j=0;j<m;j++) matr[i] [j]=random(100) ;
}
return matr;
}
int Summa (int n,int m,int**ix)
{
float s=0;
for(int i=0;i<n;i++)
for (int 3j=0;j<m;j++) s+=ix[i][]];
return s;
}
void main ()
{
int n,m;
cin>>n>>m;
int **matrisa;
randomize () ;
matrisa=rand matr(n,m);
for(int i=0;i<n;i++)
{
cout<<endl<<Ki<k<" - satr:"
for (int j=0;j<m;j++)cout<<'\t'<<matrisal[i] [j]:
}
cout<<endl<<"Summa="<<sum(n,m,matrisa) ;
for(int i=0;i<n;i++) delete[]lmatrisali];
delete[]matrisa;

32-mag3y: Carpnap. Catp yctuaa amanmiap.
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2 coar
Mabpy3a

A’KpaTWIraH coar:
MauryJaor Typu:

JAPC P E XK ACH (acocuii caBosuiap):

1.C++ tunuaaru mporpamMma Ty3WJIHIINA Ba YHUHT KOMITHIISIIUSICH
2.C++ tunmaa 6axkapuityBuu (aiin spatuin 00CKuwIapu

Map3ynmaru acocwii TasHY TymyH4Yamap Ba wubopamap: [Iporpamwma,
KOMITWJIALMS, KOMIIAHOOBKA, IPEMPOLECCOP, OKUM, KOMIUJIATOP.

Bbearu Ba carpJap

Cranpapt CH++ TWUIM MKKM XWinard Oenruiap MaXMyacHHU KYyJuial-
KyBBaTnaWau. bupuHum Toudara, aHbaHaBUW, «mop» Oenarunap 1ed
HOMJIaHYBUM §-OMT/IM Oenrminap Makmyacw KUpaau, UKKAHYHcHTa 16-0uTiu
«keney Oenrmnap kupaau. Tui kyTyOxoHacuaa xap Oup rypyx Oeiaruwiapu y4yH
Maxcyc (QYHKIHsUIap TYTUIaMUA aHUKJIAHTaH.

C++ Tiimaa catp y4yH Maxcyc Typ aHukiganmarad. Catp char typu-paru
Oenruniap MaccuBM cudaTtuia Kapaiaau Ba Oy Oenruiap KeTMa-KeTJIUTU camp
mepmunamopu 1ed HomuanyBun 0 kojm Oenru Owitan Tyraima (‘\0’). Onatna,
HOJI-TepMUHaTOp OwitaH Tyraaurad catpiaapau ASCIZ-campnap nevinmamy.

Kyihiuparn xangsanma C++ tunupga Oenrd cudartuja HIUIATHIALIT
MYMKHH OYJIraH y3rapMaciap TYIjIaMu KeITUPUITaH.

8.1-xanBan. C++ tunuparu 6enru y3rapMaciap

bearunnap cungaapu

bearu y3rapmacaap

Karra xapdnap ‘AL, A5

Kuuuk xapdaap ‘a’ ..z, a0

Pakammap ‘0.9

by xoii ropusonTtan tadymsus (ASCII kogu 9), catpau
yrrazum (ASCII konu 10), BepTHKanm TaOyIsUs
(ASCII xomu 11), ¢popmanu ytrazum (ASCII
koau 12), kaperkanu Katapui (ASCII konu 13)

[Myukryanus  Oenrmmapu | ! ”#$ & () *+-,./;<=>2@[\]*_{|}~

(axpaTyBumIap)

boiikapys Oenrunapu

ASCIIl komgu 0...1Fh opanuruna Ba 7Fh Oynran
oenrunap

[Tpoben

ASCII xonu 32 6ynran Oenru

YH OJTWINK paKkamiiap

[Ya%4 °'0)° ¢ 2 Yo €A bE =)
0.9, AP ‘2. 0f

Catp wMaccuBM OJBJIOH KWJWHUIIUIA,

caTp OXHUpHUTa TEPMHUHATOP

KYHWINIIM Ba HaTIDKajga carpra KymuMmMya OWTTa OalT OYiIMIIMHU HHOOATra

OJIMHHUIIIN KEPaK:
char satr[10];
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Ymoby »bioHaa satr catpu ydyH xkamu 10 OalT axparmiamu - 9 carp Xocui
KAJTYBUYW OENTHIap y4ayH Ba 1 OaiiT TepMHHATOP yUYH.

Catp y3rapyBuUmIap 9bJIOH KWJIMHUIIUAA OOIUIaHFUY KUAMATIapHU KaOys
KAJUIIA MyMKHH. By X0li]a KOMIWIATOP aBTOMATHK PaBUIIA CATp Y3YHIUTH
XMCOOJIaliIN Ba caTp OXHPUTA TEPMUHATOPHU KYIIHO KYSI/IH:

char Haf ta_kuni [1="TJuma” ;

Ym0y 3bJI0H KyHugaru YbJIOH OWIaH SKBUBAJICHT:
char Hafta kuni[]={'J’,’u’,'m’,’a’,’\0"};

Carp KuiIMaTMHM YKUIIAAa OKUMJIM YKUII omeparopu ‘>>" ypHura
getline() ¢dyHKIMACMHU WIUIATTaH MAabBKYJT XHCOOJIAHATW, YYHKH OKUMIIH
VKumaa npoOesuiap MHKOp KWIMHAIM (rapud ynap caTp Oenrucu xucoO-iaHca
XaM) Ba VKWIaéTraH Oenruiap KeTMa-KeTJIUTH CaTpAaH «owuby KeTraHaa Xam
OenruiapHA KAPUTHIN JaBOM OTHIMKM MyMKWH. Hartmwkama carp y3ura
aXpaTuiraH yia4amJaH OpTHK OenruinapHu «xadbyn» wuinamu. lly cababmm,
getline() gpyukuusacu MKKUTA apameTpra sra 0Yau0d, OUPHHYM MapaMeTp YKHII
amajira omupuiaéTrad caTpra KypcaTKuy, MKKUHYM MapaMeTpia 3ca YKUIUIIN
Kkepak Oynran Oenrwnap conu kypcatwnanu. Catpuu getline() ¢yukuusacu
OpPKaJIX YKUIITa MUCOJI KypaniukK:

#include <iostream.h>

int main|()

{

char satr[6];

cout<<”Satrni kiriting: ”<<’'\n’;
cin.getline(satr,6) ;

cout<<”Siz kiritgan satr: ""<<satr;
return O;

}

[Iporpammana wunuiatunrad Satr catpu 5 Ta OenruHu KaOyn KHIIMIIA
MYMKHH, OpTHKYajapu Tanniad robopwiaau. getline() ¢yHkuuscura mypo-
’Kaarna WKKAHYM TapaMeTp KUMMaTth YKWiIa€TraH carp Y3yHJIMTHIAaH KaTTa
OYIMacIuru Kepax.

Carp Owman wunmanguran  QyHKUIUSJIAPHUHT — akcapusith  «string.hy
KyTyOXoHacuaa xkamianrad. HucOaran kyn nnuiatuinaaurad GyHKIHASIIAp-HAHT
TaBCU(UHU KEITUPAMU3.

33-maB3y: Catp pyHKIHUsIIApH.

A’KpaTHJIraH €oar: 2 coat
MaryJiotT Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosuiap):
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1.C++ tunmaaru mporpamMma Ty3WJIUIINA Ba YHUHT KOMITHIISIIUSICH
2.C++ tunmaa 6axkapuityBuu (aiin spatuin 00CKuwIapu

Mag3ynaru acocuii TasgH4Y TylIyH4anap Ba wubopamap: [Iporpamma,
KOMITUJISILIKS, KOMITAHOOBKA, MPEMPOIIECCOP, OKUM, KOMITHIISTOP.

Carp y3yHJIUIMHM aHUKJIA QyHKIHUATIAPH

Carpnap OunaH MILIAIIA, aKCAPUAT X0JUIapJa caTp Y3yHJIMTUHA OWIIUIIT
3apyp Oymamu. BynuHr yuyH «string.h» xyryoxonacuma strlen() dbynkuumscu
aHWKJTaHTaH OYIMO, yHUHT CHHTAKCUCH KyWHaarnda Oymaau:

size_ t strlen(const char*string)

by ¢yHkus y3yHauru XucoONaHWIIM Kepak Oyiaran cartp Oormmra
KypcaTkuu OYyiraH siroHa mapameTpra 3ra Ba y HaTHKa cudaruja uuiopacus
OyTyH coHHM Kaitapamu. Strlen() dyHkmumsicu caTpHUHT pean y3yH-JIHTHAaH
OuTTa KaM KuUHMar KalTapaau, S’bHU HOJ-TEPMUHATOP YpHU XucoOra
OJIMHMAaMIH.

Xynmu 1y makcazana Sizeof() ¢pyHkmusacuaan xam ¢GoiIamaHuI MyMKHH
Ba y Strlen() ¢ynkumscuman ¢apkiu paBUIIa CATPHUHT peaj Y3YHIUTUHU
Kaitapagu. Kyiinga KeaTupuwiraH MUCOJIA CaTp Y3YHJIUTMHUA XUCOOJAUTHUHT
Xap UKKATA BAPUAHTU KEITUPHUIITaH:

#include <iostream.h>
#include <string.h>
int main()

{
char Str[]="1234567890";

cout<<"strlen(Str)="<<strlen (Str)<<endl;
cout<<"sizeof (Str)="<<sizeof (Str)<<endl;
return O;

}

[IporpamMma uinamm HaTUXKacKHAa SKPAHTa
strlen(Str)=10

sizeof (Str)=11

xabapyapy YuKaIu.

Onarna sizeof() dyakmuscunan getline() (yHKIMSCHHUHT WKKHHYH
apryMeHTH cu(datd WIUIaTHIaad Ba CaTp Y3YHJIUTHHH SIKKOJI KypcaT-MacluK
MMKOHUHHU Oepaju.

cin.getline (Satr, sizeof (Satr));

Macana. ®akat nmotuH XapdiaapuiaH TalIKWI TONTaH caTp OepuIras.
Yupgaru xap xwin xapduiap MUKIOpU aHUKIAHCUH (Xapd peructpu wmHOOATra
OJIMHMACHH).
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int main()

{

const int n=80;

char Satr[n];

cout<<"Satrni kiriting:";
cin.getline (Satr,sizeof (Satr));

float s=0;
int k;
for(int i=0;i<strlen (Satr) ;i++)
if(Satr[i]!'=" ")
{
k=0;

for (int j=0;j<strlen (Satr) ;j++)
if (Satr[i]==Satr[]j] | |abs(Satr[i]-
Satr[j])==32)
k++;
s+=1./k;
}
cout<<"Satrdagi turli harflar miqgdori:
"< (int)s;
return O;

}

[Iporpammana catp yuyn 80 y3ymnmmrugara Satr Oenruiap MacCHUBU
9BJIOH KWJWMHTAH Ba YHUHI KUHMaTH KjlaBUaTypajaH Kuputwiaau. Macana
Kylugarnya eunnaad. Muma-ud xoinamral TaKkpopJiail Oreparopu €plra-muaa
Satr MAaCCMBHHMHT Xap Oup 3JeMeHTH - Satr[i] MaccuBHUHT Oapya 3JIeMEHTIapH
- Satr[j] Ounan yctma-yct Tymuinud €ku yiap Oup-Oupuman 32 conura (apk
KWK (Xap(HUHT KaTTa Ba KUYUK PETUCTPAAru KypUHUIILIApUTa MOC KOJJIap
ypracumaru ¢apk) xojariapu K y3rapyBuM-CHIa caHalagd Ba S yMyMHi
vurnHgura 1/K xuiimati Ominad Kymmmaaaw. [Iporpamma oxupuga S KHWMaTH
OyTyH Typra alaHTHpWITaH XoJjja 4don stwiamu. CaTpraru cysnapHu Oup-
OupuaH axpatyBuu mpoden Oenrucy yekiad yTunaau.

[IporpaMmaHUHT caTp KHPUTHUIL CYPOBUTA

Satrdagi turli harflar miqgdori

caTpy KUPUTHJIICA, )KaBOO TapuKacua

Satrdagi turli belgilar miqdori: 13

CaTpu 3KpaHra 4O0II 9TUJIaau.

CartpJyapHu HycxaJam

Carp kwiiMaTHHM OWpUIAH WKKUHYUCHUTA HyCXalall MYyMKHH. by
Makcajaga Oup Katop cTaHAapT (QyHKUMsUIAp aHUKJIaHTaH OViau0, ylapHUHT
alpPUMITApUHUHT TaBCUDIAPUHHN KEITHPAMHU3.

strcpy() pyHKIMSICH TPOTOTHITH
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char*strcpy (char*strl,const char*str2)

KYpuHHUIITA 3Ta Ba 0y pyHKuMs Str2 catpaaru 6enruiapuu Strl carpra Oaiftma-
OaiT mycxamaau. Hycxamam Str2 xypcaru® Typran caTrpiard HOJ-TEpMHHAI
yuparyHda pgaBoM otanu. Iy ca6abmu, Str2 carp y3ywnuru Strl carp
Y3YHJIMTUJAH KaTTa 5SMaclIurura HWINOHY XOCWJ KWIMII Kepak, aKc XoJiaa
oepuiran coxacuaa (cermentna) Strl carpiaan ke xoisamrad Oepusirasiap
«ycmueay Str2 caTpHUHT «opmub Koean» KACMU E3UIHMIITN MYMKHH.

HaBGatnarum mporpamma kucmu “Satrni nusxalash!” catpunu Str cartpra
HyCXaJanau:

char Str[20];
strcpy (Str,”Satrni nusxalash!”) ;

3apyp OyaraHjga caTpHUHT Kaillcuaup >koiuaad Oouuiab, oxupurada
Hycxajam MyMKUH. Macanan, “Satrni nusxalash!” catpunun §-0enrucuaan
Oonuiad Hycxa oyuul 3apyp O0yJica, yHU KylHaaruya e4uil MyMKHH:

#include <iostream.h>

#include <string.h>

int main()

{

char Strl[20]="Satrni nusxalash!”,Str2[20];
char* kursatkich=Strl;

kursatkich+=7;

strcpy (Str2,kursatkich) ;

cout<<Str2<<endl;

return O;

}

strncpy() dynkumscunuar  Strepy()  dyHKumsAcuaaH —(apkiau  KOWH
IIYHJAKH, YHAA OUp caTpJaH WKKUHYUCUTA HyCXaJlaHAJTuTraH Oenruiap COHU
KypcaTuiaay. Y HUHT IPOTOTUIIN KyHUaru KypUHUILTa dra.

char*strncpy (char*strl, const char*str2,size t
num) ;

Arap Strl catp y3yunuru Str2 caTp y3yHJIUTHIAaH KHYMK OYJica, OpTUKYA
oenrunap «kecub» Tanurtananu. Strncpy() GyHKIMSICH WIUIATH-TUIIATA MUCOJ
KYpaluk:

#include <iostream.h>

#include <string.h>

int main|()

{

char Uzun_str[]="01234567890123456789";

char Qisga str[]="ABCDEF";

strncpy (Qisga str,Uzun str,4);

cout <<"Uzun_str= "<<Uzun_str<<endl;

cout<<"Qisqga str="<<Qisga str<<endl;
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return O;

}

[Mporpammana Uzun_str catpu Oommman 4 Oenrm Qisga_Str carpura,
YHUHT OJIZIMHTY KAUHMAaTJIapy YCTHUTa KOWUJIaHaId Ba HATIKaja dSKpaHTa

01234567890123456789
0123EF

caTpJiap 4ol ATHIAIN.

strdup() ¢ynkmmscura sroHa mapamerp cudaruga carp-maHOara
KypcaTtkuy y3atwinaad. OyHKOus, catpra MOC XOTUPaJaH KOM aXXpaTaau, yHIa
caTpHU HycCXallaiiin Ba ro3ara KelraH caTp-HycXa aJpecuHHU kaBoO cudaruga
kaitapaau. strdup() pyHKIHs CHHTaKCHCH:

char*strdup (const char*sourse)

Kylingarun nporpamma Oynaruaa Satrl caTpuHUHT HycXacu XOTHUPaHHHT
satr2 xypcaTras >xoluia maijao 0ymaau:

char*satrl="Satr nusxasini olish.”;
char*satr2;
satr2=strdup (satrl) ;

Carpaapsu yJjaam
Carpnapuu ynam (KOHKAT€HAIMs) aMalii SIHTH CaTpjapHU XOCHII
KHJIUIIA KeHr KyJutaHwiaau. By makcamma «string.h» kyryOxonacuma strcat()
Ba strncat() dbyHkuusuiapy aHUKJIaHTaH.
strcat() dbyHKIMSACH CHHTaKCUCH KyHUATy KYPUHHUIITA 3Ta;

char*strcat (char*strl,const char*str2)

OyHKIMS UILIANM HaTWXKacuaa Str2 carp, dyHKIMs KalTapyB4Yu catp -
strl carp oxupura ynanagu. OyHKUMSHU YakupuiigaH osauH Strl carp
Y3YHJIMTH, YHTa Str2 catpu yJaHUIIM y4yH €Tapiu OYJIMIIM XUCOoOTa OJMHTaH
OYIUIIM KEpaK.

Kyiinga kentupunran amamiap KETMa-KeTJIUTHHUHT — OaKapyITHINN
HaTIKacuaa Satr carpura Kymumua caTp yJIaHUIINA KypcaTuiraH:

char satr[80];
strcpy (satr,”Bu satrga ”);
strcat (satr,”satr osti ulandi.”);

AMarminap KeTMa-KeTJIIMTUHU Oa)kapwidily HaTikacuaa Satr kypcarta-
érran xoina “Bu satrga satr osti ulandi.” catpu maitno 6ynamu.

strncat() dbyukuusicu strcat() ¢ynkmusgan dapkiu paBumiga Strl catpra
Str2 caTpHMHT KypcaTWITaH Y3YHJIUKIArd caTp KACMUHU yJlaiau. Y IaHaJauraH
caTp KUCMU y3yHJIUTH QYHKIIUSHUHT YYUHYW TTapaMmeTpu cudatuma Gepuiaiy.

OyHKIMA CUHTAKCUCHU

char*strncat (char*strl,const char*str2,size t
num)
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[Tactna kentupwiran mporpamma Oymaruaa Strl carpra str2 carp-HuHT

oomanrud 10 Ta 6enruman nbopart catp KUICMUHU YIIanau:

7 .

char satrl[80]="Programmalash tillariga misol bu-

char satr2[80]="C++,Pascal,Basic”;
strncat(satrl,satr2,10) ;
cout<<satrl;

Amaniap 6axapuiIUITM HATH)KACHIa SKpaHTa

Programmalash tillariga misol bu-C++,Pascal

CaTpH YOIl STUJIaIH.

Macana. Hon-trepmunarop Owman Tyravguran S,S1 Ba S2 carpriap

O6epunran. S carpaaru S1 carp ocTriiapu S2 catp OCTH OWJIaH aIMaIlTH-PUJICHH.
Macananu euuinn ya9yH KyrHujgara macajga OCTHJIApUHU €4HIIl 3apyp Oynaau:

3. Scarpuna S1 caTp OCTUHU KUPHUIL YPHUHU aHUKJIAIIL;

4. S catpunan S1 caTp OCTUHU YUUPHILI,

5. Scarpuna S1 catp octu ypHura S2 caTp OCTUHU YpHATHIIL.

lapun Oy macana octwiapuHuHr edyumiiapu C++ TUIHUHT CTaHAApT

KyTyOxoHanapujaa GyHKIMsUIAp KYPUHUIIUIA MaBxXKy ] OyJica xaM, yiap KOJAUHU
Kaiita &3um doinananyByura 0y aMayuIapHUHT WYKU MOXUSTHUHM TYIIYHUIITA
UMKOH Oepanu. Kyiinaa macana e4MMUHUHT IPOrpaMMa MaTHH KEITHPUIITaH:

mw.

#include <iostream.h>

#include <string.h>

const int n=80;

int Izlash(char*,char¥*);

void Qirqgish (char*,int,int);

void Joylash (char*,char*,int) ;
int main()

{

char Satr[n],Satrl[n],Satr2[n];
cout<<"Satrni kiriting: ";
cin.getline (Satr,n);
cout<<"Almashtiriladigan satr ostini kiriting:

cin.getline (Satrl,n);
cout<<Satrl<<"Qo'yiladigan satrni kiriting:";
cin.getline (Satr2,n);
int Satrl uzunligi=strlen(Satrl) ;
int Satr _osti_ joyi;
do
{
Satr osti joyi=Izlash(Satr,Satrl);
if (Satr_osti joyi!=-1)
{
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Qirqgish(Satr,Satr osti joyi,Satrl uzunligi);
Joylash (Satr,Satr2,Satr_osti_ joyi);
}
}
while (Satr_osti joyi!=-1);
cout<<"Almashtirish natijasi: "<<Satr;
return O;
}
int Izlash(char satr[],char satr ostil[])
{
int satr farqgi=strlen(satr)-strlen(satr osti);
if (satr_farqi>=0)
{
for (int i=0; i<=satr_ farqi; i++)
{
bool ustma ust=true;
for(int j=0;satr osti[j]'!=’\0’ &&ustma ust;j++)
if (satr[i+]j] !'=satr_osti[]j])ustma ust=false;
if (ustma_ust)return i;
}
}

return -1;

}

void Qirgish (char satr[],int joy,int
girgish soni)
{
int satr uzunligi=strlen(satr);
if (joy<satr_uzunligi)

{

if (joy+girqish soni>=satr uzunligi)satr[joy]='\0';
else
for (int i=0;satr[joy+i-1]1!'='\0"';i++)
satr[joy+i]=satr[joy+qgirgish soni+i];
}
}
void Joylash(char satr[], char satr osti[],int
joy)
{
char vaqgtinchal[n];
strcpy (vagtincha,satr+joy) ;
satr[joyl="'\0";
strcat(satr,satr _osti);
strcat(satr,vagtincha) ;
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}

[Iporpammaza xap 6up Macana octura Moc (PyHKIUsIIap Ty3UJITaH:

1) int Izlash(char satr[],char satr_osti[]) - dyukuuscu satr carpura
satr_osti caTpuHUHT YaIl TOMOHJIaH OMPHHYM KUPUIIIMHUHT YPHUHHU KalTa-pajiu.
Arap satr catpuga satr_osti yupamaca -1 KuiiMaTHHH KaiTapau.

2) void Qirgish(char satr[],int joy,int qirqgish_soni) - dyakuuscu satr
CaTpUHUHT JOY YpHHmaH Oomura®d qirqish_soni conpmaru OedruiaapHud KAPKUO
tanutaiian. @yHKIMs HaTWxkacu Satr carpuaa xocun Oyinanu;

3) void Joylash(char satr[],char satr_osti[],int joy) - dyaknuscu satr
caTpura, yHHHT joy YpHUIaH Oonnurab satr_OSti caTpuHM sKOMTamTHPaIH.

bomr ¢ynkuumsana carp (S), ynna anmamrupuiaguran catp (S1) Ba Sl
YypHura SKoMnamtupuiaaurad catp (S2) okumgaH VYKuiaaud. Takpopuain
orepaTopu OKaAPWIMIIMHUHT Xap OWp KaJaMuIa S CAaTpUHUHT Yall TOMO-HUIaH
oonutad S1 carpu msnanagu. Arap S catpuna S1 maBxkyn Oyica, y KUPKUAJIAIH
Ba my YypuHra S2 catpu >koinmamrupwiand. Takpopiamn skapaéau lzlash()
dbyHkuusicH -1 KuAMaTUHUA KalTapryHya JaBOM 3TaJIH.

CaTpiapHu COTHIITHPHUIIT

CarpnapHy COJMIITUPHIL yJapJard MOC YpUHJA >KOWJaIIrad Oejaruiap
KOJUTAPUHU y3apO COJUIITHPHUILI OWIIaH aHMKIaHaau. ByHMHr yuyH «string.h»
KyTyOXOoHacuaa CTaHaapT PYyHKUIUATIAP MaBXKY/I.

strcmp() byHKIMSICH CHHTAKCUCH

int strcmp (const char*strl, const char*str2)

KypuHuImmra sra OynuoO, dyHkuus Strl Ba Str2 coaMIITUPUIN HATHUKACH
cudarnaa COH KUMMaTHH KaTapaau (MacanaH, OyTyH | y3rapyBurcua) Ba yjap
KyWu1arnya u30xJjJaHau:

1) i<0 - arap strl carpu Str2 carpunan Ku4uk 0yca;

2) 1=0 - arap strl catpwu str2 catpura TeHr Oyica;

3) 1>0 - arap strl catpu Str2 catpugan katra Oyica.

OyHkuusa XaphiaapHUHT perucTpuHu  (apkiaiau. byHu wmuconga
KYpPUIIMMHA3 MyMKHH:

char satrl[80]="Programmalash
tillari:C++,pascal.";

char satr2[80]="Programmalash
tillari:C++,Pascal."“;

int 1i;

i=strcmp (satrl, satr2);

Hatwkana | y3rapyBurcn MycOaT KuiMaT KaOy/n KWJIaad, YyHKH CO-
avintapuiaérran  carpiapaaru  «pascal» Ba  «Pascaly carp kucmmapuma
oupunHuHn Xapduap dapk Kuiaaau. Kenrupuiaran Mucoiaa | Kuiimatu 32 Oyiaam.
by dbapknanyBun xapdiaap KoagapuHUHT ailupmacu. Arap GyHKIMsra

i= strcmp (satr2,satrl);
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KYpUHUIINIA MypOsKaaT KIIMHCa | KuiiMaTa MaHuil coH -32 Oynaam.

Arap carpnapgarn Oom €ku  KuMuMK xapduapHu (dapkiamacaaH
COJIMIITUPUII aMalduHU Oaxkapuin 3apyp OYyica, OyHuHTr yuyH Strcmpi()
¢yskusacuaan ¢Qoinananum MymkuH. FOKopuza KeaTHpWIraH MHUCOJI-AAaru
carpiap y4yH

i=strcmpi (satr2,satrl);

amann Oaxkapriranaa | kuiiMatu 0 0yaaam.
strncmp() GyHKIUACH CHHTAKCUCH

int strncmp(const char*strl,const char*str2,size t
num) ;

Kypunummaa OymmO, Strl Ba Str2 carpmapHm OommanFwd NUM  COHHMIATH
OenrunapuHu conumrTupagu. OyHKuusa xapdiaap perucTpUHA UHOOATra OJaiu.
KOxopuaa muconga anukianrad satrl Ba satr2 catpnap yuyH

i=strncmp (satrl,satr2,31);

amanu Oaxapwimimaa | kuiiMata 0 Oyiaau, dyHKd catpiap Oommmaru 31
oenrunap Oup xui.

strncmpi() dynkmuscu strncmp() GyHKOuACUACK aMan Kuiaaad, Gapkiiu
TOMOHU IIYHJAaK{, COJUIITHPHUIIIA Xap(hJIapHUHT PErHuCTPUHH Xucoora
OJIMHMAaNAu. Xy[au 11y caTpiap y4yH

i=strncmpi (satrl,satr2,32);

amaii OaXapWIMIIK HaTwkacua | y3rapysuu kuiimatu 0 Oymany.

Carpaaru xapguiap perucTpMHHI aJIMAIITHPUII

bepunran carpnaru kuuuk xapdaapau 6omn xapduapra €k Teckapu-cura
anMarnrtupuira moc pasuimga _strupr() Ba _strlwr() ¢byukuusiap épmamuaa
amajira OIUPUIl MyMKHH. KOMIUIATOpIapHUHT alpuM BapUaHTIapHa
GyHKUMsUIIap HOMHUAArU Tardu3uk (¢ ) OYIMaciuru MyMKUH.

_strlwr() GyHKIUSCH CHHTAKCHCH

char* strlwr(char* str);
KYypuHHIIHaa 6ynuo0, apryMeHT cudartuaa Oepuiarad carpaaru 0o xapd-napHu
KMYMK Xapdrapra aaMamTUpaad Ba XOCWJ OYiraH caTp aapecuHu (yHKIHS

HaTwkack cudaruaa kaitapaau. Kyitmmarm mnporpamma Oymarum _Striwr()
byHkumsicunan GorganHUIIra MUco 0ynaau.

char str[]="10 TA KATTA HARFLAR”;
_strlwr(str);
cout<<str;

Hartwxana skpanra
10 ta katta harflar

CaTpHu 4OII STUJIaau.
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_strupr() dyakmuscn xymmu _Strlwr() ¢yHKIusACHIEeK amMan KHIIaiw,
JICKWH caTpAard KH4uK XapdiaapHu 6omr xapdaapra anMamTHpaiu:

char str[]="10 ta katta harflar”;
_strupr(str) ;
cout<<str;

Hartwxana skpanra
10 TA KATTA HARFLAR

caTpH YOIl ATUJIA/IH.

[Tporpammanam amanuétuaa OeNTUIapHU KaWCUIIUP OpaJUKKa TETUILIN
OKAHJIUTUHYU Omnwin 3apyp Oymamu. byHu «ctype.h» capnmaBxa ¢aitnmma 3bI10H
KWJIMHTaH (QYHKOUsap €paamMuaa aHukmam MyMmMkaH. Ky#iuga ygapHuHr Oup
KACMHUHHMHT TaBCU(U KEITUPUIITaH:

isalnum() - Genrm pakam éxku xapd (true) éxm Hykmuruau (false)
aHUKJIanIu;

isalpha() - Oenrunu xapd (true) éxu nyknmurunu (false) anuknaiinu;

isascii() - oenrunun koau 0..127 opanuruna (true) éxu nyknmuruau (false)
aHUKJIanIu;

isdigit() - OenruHM pakamiap auamnas3oHura Terunuid (true) Exum
nyknmurunu (false) anukmaimn.

by dbynkumsuiapaan goinanaHuiira MUCOI KEITHPAMMU3.

#include <iostream.h>
#include <ctype.h>
#include <string.h>
int main()
{
char satr[5];
int xato;
do
{
xato=0;
cout<<"\nTug\'ilgan yilingizni kiriting: ";
cin.getline(satr,5) ;
for (int i=0; i<strlen(satr) && 'xato; i++)
{
if (isalpha(satr[i]))
{
cout<<"Harf kiritdildi!";
xato=1;
}
else
if (iscntrl (satr[i]))
{
cout<<"Boshqgaruv belgisi kiritildi!";
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xato=1;
}
else
if (ispunct (satr[i]))
{
cout<<"Punktuatsiya belgisi kiritildi!";
xato=1;
}
else
if (!isdigit(satr[i]))
{
cout<<"Ragamdan farqli belgi
kiritdildi!";
xato=1;
}
}
if ('xato)
{
cout<<"Sizni tug'ilgan yilingiz: "<<satr;
return 0O;
}
} while (1) ;
}

[Iporpammana ¢oliganaHyBuura TYFWITAH HWIMHM KHPUTHLI TakiIug
stunagu. Kuputunran cana satr y3rapyBuucura yKUIaau Ba arap CAaTpHHUHT Xap
oup Oenrucu (satr[i]) xapd éxu Oomkapys Oenrucu €KM MyHKTyaIusi OCITHCH
Oynca, my xakzaa xabap Oepuiaau Ba TyFUJITaH WHAJTHU KaWTa KAPUTHUII TakInAd
stwnanu. [lporpamma Tyruiran Wun (TYpTTa pakam) TYFpU KUPUTHIITAHIA
“Sizni tug'ilgan yilingiz: XXXX” carpuHd 4om KWJIUII OWIaH V3 WIIWHU
Tyraraju.

CaTpHu Teckapu TapTHOIALI

Carpuu Teckapu TaptuOnamHu yuyH Strrev() dyskuusicuaan Qoiina-
naHul MyMKuH. By QyHKIMS Kyiingaruya npoToTHIIra 3ra:

char*strrev (char*str) ;

Cartp peBepCHHM XOCUJI ITUIITA MUCOJI:

char str[]="telefon”;
cout<<strrev(str) ;

amasuiap OaKapuIHIIM HaTHXKACK A YKpaHTa

nofelet

CaTpu YOIl OTHUJIa/IH.
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Carpaa Oeqrunu usjam QyHKUUSJIAPH

Carpnap OwiaH wunulamga yHaru OupopTa OENrMHM H3JIall  YYyH
«string.hy» kyryOxoHacuaa Oup Katop craHAapT GyHKIUSIIAp MaBXy/.

bupopra Oenrunm Oepuiran carpaa Oop €k WYKIUTUHU aHUKIIA0
oepyBun Strchr() GyHKITUSCHHHHT TPOTOTHITH

char*strchr (const char*str,int c);

KypuHumuaa Oynud, y c¢ OenruHuHUHT Str carpupa wsnaigu. Arap u3Jam
MyBO(DaKKUATIN OYica, GyHKIMS 1Ty OSATHHUHT caTpjard YpHUHU (aIpECUHM )
byHkuus Hatwkacu cudaruga KaWtapaau, akc XoJiaa, sS’bHM Oelru carpiaa
yupamaca ¢ynkuus NULL xuwitmMatuHM Kaitapaau. benrmHu wu3nam  catp
oomnaad OonUIaHa N,

Ky#inna kentupuiran nporpamma Oyiaru OeiIrvuHu catpjaH usjamni OuiiaH
OOFJIHK.

char satr[]=70123456789";
char*pSatr;
pSatr=strchr(satr,’6’) ;

[Iporpamma unamm Hatuxkacuaa pSatr kypcatkuuu satr catpuHuHr ‘6’
OeJirucH >KOMaIral YpHUra Moc aJipeCHU KypcaTaji.

strrchr() dynkmusicu Oepwinran OenruHM OEpHIITaH caTp OXUPHUIAH
oomad m3naiau. Arap uznam MyBaddakusaTiu 6yiaca, OEIruHU caTpra OXUpru
KUPHUIIIMHUHT YPHUHK KanTapaauy, akc xoiaaa NULL.

Mumucon yuyH

char satr[]=70123456789101112";
char*pSatr;
pSatr=strrchr (satr,’0’) ;

amauiapuHu Oaxkapuiuimuaa pSatr kypcatkuuu satr carpununr “01112” catp
KHUCMUHUHT OOIITAHUIIUTA KypcaTay.

strspn() dyHkMsACH MKKUTA caTpHU OenrunapHu coaumrupanu. OyHkuus
KyWujaru

size t strspn(const char*strl, const char*str2);

Kypunuira sra 6ymmo, y Strl catpmaru Str2 carpra kupyBuu 6upopta OenruHU
u3Naiau Ba arap OyHJAail AJeMEeHT TONMWIICA, YHUHT UHACKCH QYHKUUS KUMMaTH
cudaruga KauTapwiaay, akc xoina GyHKIUS caTp Y3YHJIMTHIIAH OWTTa OPTUK
KUMaTHU KalTapasu.

Mucou:

char satrl[]="0123ab6789012345678";

char satr2[]="a32156789012345678";

int farqli belgi;

farqli belgi=strspn(satrl,satr2);

cout<<"Satrl satridagi Satr2 satrga kirmaydigan)\
birinchi belgi indexsi = "<<farqli belgi;
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cout<<'"va u '"<<satrl[farqli belgi]<<"'
belgisi.";

aMaJuiap 6a}KapI/IJII/IIHI/I HaTHKaCcuaa SKpaHTa

Satrlardagi mos tushmagan belgi indexsi = 5

caTpy YOI ITUJIA/IH.
strcspn() GyHKIUSCUHUHAT MPOTOTUITH

size_t strcspn(const char* strl, const char¥*
str2) ;

Kypunuiuaa 6ymuo, y strl Ba Str2 catpiapuu conumtupanu Ba Strl carpuHusr
Str2 carpura kupran OupuHYM OENTUHU UHIEKCUHU KalWTapaau. MacanaH,

char satr[]="Birinchi satr”;
int index;
index=strcspn(satr,”sanoq tizimi”) ;

amMayutapy OakapwiraHiaH KeWnH Index ysrapyBuucu 1 KuiiMaTtuHH KaOyi
KWIaau, YYHKH OWUPUHYM CATPHUHT OWUPUHYM YpPUHIATH OENTHUCU WKKUHYHU
carpa yupauau.

strpbrk() pyHKIMACHHUHT TPOTOTUITH

char* strpbrk(const char* strl, const char¥*
str2) ;

KypuHHIITa 3ra 6ymuo, y Strl carpmaru Str2 catpra kupyBun 6upoprta OenruHU
u3Naiau Ba arap OyHIail J€MEHT TOMWIICA, YHUHT aapecu (yHKUHS KHMMaTH
cuaruna kadtapuiaau, akc xonga ¢yskiaus NULL xuiimatu kaiitapamu.
Ky#ingaru mucon GyHKUMSHY KaHAAN WITAIIMHA KYpcaTay.

char satrl[]="0123456789ABCDEF” ;
char satr2[]="ZXYabcdefABC”;
char* element;

element = strpbrk(satrl,satr?);
cout<<element<<’\n’ ;

[Iporpamma unuiamm HaTWXKacuaa Skpanra Strl caTpuHUHT
ABCDEF

caTtp OCTUCH YOII OTHJIaaH.

Carp KucmJjapunu uzjiam GpyHKIUsIapu

Carpnap Owran unuiamjga Oup caTpja WKKUHYM Oup caTpHUHT (EKU
YHUHT OUPOp KUCMUHU) TYJIUK KUPUIITMHU aHUKJIAII OMJIaH OOFJIMK Maca-jaiap
HUcOaTaH Kym yupaiinu. MacanaH, MaTH Taxpupiapujaru carpjard OupopTa
caTp KUCMHHHM UKKWHYHU CaTp KUCMHU OWJIaH aMAIITUPHII MACATTACHHH MHUCOJ
KeNTUPUII MYyMKHH (FOKOpHMJa XYW IIyHJAaW Macajia ydyH HIporpamma
kentupwiran). Cranmapt «string.h» kyryOxonacu Oy Toumdamaru macaianap
YayH KyHugara QyHKIUsIap MaBxyI.
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strstr() dynakmusacu Kyiimaarnda ybJIOH KATUHAIH:

char*strstr (const char*str,const char*substr);

by ¢ynkius Str catpura SUbStr catp KUCMH KHPHIIK TCKIIMPAIH, arap
substr catp kucmu Str caTpura TYJIHMK KHPHUIIM MaBKyn Oyjca, CATPHHUHI Yall
TOMOHHUJIaH OWPHUHYM KUPHUIIAArM OWPUHYM OCITHHMHT aJpecH >KaBoo
Tapukacuia Kaitapuiaau, akc Xonaa ¢pyakius NULL kuiimaTtuHau Kaitapagy.

Kyitngaru mucoa strstr() g yHKIMSICHHN UILIATHUIIHA KYpcaTau.

char satrl|[]=

"Satrdan satr ostisi izlanmogda, satr ostisi
mavjud”;

char satr2[]="satr ostisi”;

char* satr osti;

satr osti=strstr(satrl,6satr2);

cout<<satr osti<<’\n’;

[Iporpamma Oylipykiapu Oa)xxapHJIMIIK HATHKAcH1a SKpaHra

satr ostisi izlanmogda, satr ostisi mavjud

caTpH YOIl STUJIATN.
Keituaru nporpamma 6ynaruna carpia Ooika OUp caTp KUCMHU MaBXy/T
EKU UYKIUTUHY Ha30paT KWK X0JIaTH KYpCaTUJITraH:

char Ismlar|[]=

"Alisher,Farxod, Munisa, Erkin, Akmal, Nodira”;
char Ism[10];

char*Satrdagi_ism;

cout<<”Ismni kiriting: ”;

cin>>Ism;

Satrdagi_ ism=strstr(Ismlar,Ism);

cout<<”Bunaga ism ru’yxatda ”;

if (Satrdagi_ ism==NULL)cout<<”yo’q.\n”;

else cout<<”bor.\n”;

[Iporpammana ¢oiinananyBunian catp KucMu cudartuga OupopTa HOMHH
KUPHUTHIN Tajlad KWJIMHAAU Ba Oy KuimaT ISm catpura Vkwnaau. Kuputunran
UCM MporpamMmaja aHukiaHran pyixarma (Ismlar carpuma) 6op éku HyKIUMrH
aHUKJIaHaJu Ba Xabap Oepuiagu.

strtok() pyHKIMSICMHUHT CHHTAKCHCH

char* strtok (char* str, const char* delim);

Kypunuiiga O0ynub, y Str carpuma delim carp-pyiixatuma Oepwiran axkpa-
TyBUWIAp OpaJUFUra OJIMHIaH caTp KUCMJIAPHU aXXpaTUO OJUII HWMKOHHHH
Ooepagu. OyHKUMS OUPUHYM caTp/la UKKUHYM caTp-pyHxaTaard axkpaTyB-UMHU
y4yparca, yHIaH KEWHH HOJI-TEPMUHATOPHHU KYWHII OpKaidu SIr caTpHU WKKWra
axparagu. CaTpHUHT UWKKHHYM OYyiarujaH axpaTyBuwiap OuiiaH «ypad
ONUHeamy caTp KUCMJIApU TOMUII YYyH (YHKIUSHU KEWHHTH YaKUPUIUIIAIA

129



oupunun napamertp ypuura NULL kuitmatunu kyiumm kepak 0ymanu. Kyitnnaru
MUCOJI1a CaTpHU OyJakiapra axpaTHIl Macajlacu KapaJiraH:

#include <iostream.h>
#include <string.h>
int main()
{
char Ismlar|[]=
"Alisher,Farxod Munisa, Erkin? AkmalO, Nodira";
char Ajratuvchi[]=" ,!'?.0123456789";
char*Satrdagi ism;
Satrdagi_ ism=strtok (Ismlar,Ajratuvchi) ;
if (Satrdagi_ ism)cout<<Satrdagi ism<<'\n';
while (Satrdagi_ ism)
{
Satrdagi_ism=strtok (NULL,Ajratuvchi) ;
if (Satrdagi_ ism)cout<<Satrdagi ism<<'\n';
}

return O;

}

[MporpaMMa wummiammM HaTiKacuga dkpadra Ismlar carpuparm ‘L’
(pobemn), ¢,” (Bepryn), ‘?° (cypok 6enrucu) Ba ‘0’ (pakam) OuaH a)xpa-THITaH
caTp KUCMJIapH - UICMJIAP YOI KWJIMHAIH:

Alisher

Farxod

Munisa

Erkin

Akmal

Nodira

34-mag3y: Ty3unmanap.

ASKpaTWIraH coar: 2 coar
MauwryJor Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosuiap):

1.C++ Tunmmaary mporpamMma TY3WIHIINA Ba YHUHT KOMITHIISIHSCH
2.C++ tunuaa OaxapriryBuu Gaii sspaTuill 00CKUIIapu

Mag3ynaru acocuii TasH4Y TymiyHuanmap Ba wuOopanap: I[Iporpamwma,
KOMITWISLMSA, KOMIIAHOOBKA, IPEMPOLECCOP, OKUM, KOMIIUJIATOP.

Tuzilmalar va Birlashmalar
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Ma’lumki,biror predmet sohasidagi masalani echishda undagi ob’ektlar bir
nechta, har xil turdagi parametrlar bilan aniglanishi mumkin .Masalan
tekislikdagi nugta haqiqiy turdagi x-absissa y-ordinata juftligi (x,y)ko’rinishda
beriladi .Talaba hagidagi ma’lumotlar —satr turidagi talaba familiya ,ismi sharifi
mutaxassislik yo’nalish,talaba yashash manzili ,butun turdagi tug’ilgan yili
,0’quv bosgichi,haqigiy turdagi reyting bali,mantiqiy turdagi talaba jinsi
hagidagi ma’lumotlar va boshga ma’lumotlardan shakllanadi .

Pragrammada holat yoki tushuncha tafsiflovchi har bir berilganlar uchun
alohida o’zgaruvchi aniglab masalani yechish mumkin. Lekin bu holda obyekt
hagidagi malumotlar <<targog>> bo’ladi, ularni gayta ishlash murakkablashadi,
obyekt hagidagi berilganlar jamlangan holda ko’rish giyinlashadi.

C++ tilida bir yoki bir xil turdagi berilganlar jamlanmasi tuzilma deb
nomlanadi.Tuzilma foydalanuvchi tomonifan aniglangan beriganlarning yangi
turi hisoblanadi .Tuzilma quidagicha aniglanadi:

struct <tuzilma ismi>

{

<tur_1><nom_1>;

<tur_2><nom_2>,;

......

<tur_n><nom_n>;

g

Bu erda <tuzilma nomi > tuzilma ko’rinthida yaratilayotgan yangi turning
nomi “<tur_1> <nom_1> ;”—tuzilmaning i-maydonining (nom_1) e’loni.

Boshqgacha aytganda ,tuzilma e’lon qilingan o’zgaruvchilardan
(maydonlardan) tashkil topadi .Unga har xil turdagi berilganlarni o’z ichiga
oluvchi qobiq deb agrash mumkin .Qobigdagi berilganlarni yaxlit holda
ko’chirish tashqi qurilmalarga ( turlangan fayllarga ) yozish ,0’qish mumkin
bo’ladi.

Talaba hagidagi berilganlarni 0’z ichiga oluvchi tuzilma turining e’lon
qilinishini ko’raylik :

struct Talaba

{

char FISh[30];

unsigned int tug’ yil;

unsigned int kurs ;

char Yo’nalish[20];

float Reyting ;

unsigned char Jinsi[5];

char manzil [40];

bool status;

h

Programmada tuzilmalardan foydalanish shu turdagi o’zgaruvchilar e’lon
gilinishi va ularni gayta ishlash orgali amalgam oshiriladi:

Talaba talaba ;
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Tuzilma turining e’lonida turning nomi bo’lmasligi mumkin ,lekin bu holda
tuzilma aniglanishidan keyin albatta o’zgaruvchilar nomlari yozilishi kerak:
struct Talaba

{

unsigned int x,y;

unsigned char Rang ;

}Pointl,Point2;
Keltirilgan misolda tuzilma turudagi Pointl,Point2 o’zgaruvchilari e’lon
gilingan.
Tuzilma turidagi o’zgaruvchilar bilan ishlash ,uning maydonlari bilan ishlashni
anglatadi.Tuzilma maydoniga murojat qilish ‘.’ (nuqta) orqali amalgam
oshiriladi .Bunda tuzilma turidagi o’zgaruvchi nomi ,undan keyin huqta
qo’yiladi va o’zgaruvchining nomi yoziladi.Masalan,talaba haqidagi tuzilma
maydonlariga murojat quidagicha bo’ladi:

talaba .kurs=2;

talaba tug’ yil=1988;

strcpy(talaba.Yo’nalish,” Amaliy matematika va Informatika™);

strepy(talaba.Jinsi,”Erkak™);

strcpy(talaba.Manzil,” Toshkent, Yunusobod 6-3-8,tel:224-45-78);

talaba.Reyting =123.52;keltirilgan misolda talaba tuzilmasining son turidagi
maydonlariga oddiy ko’rinishda qiymatlar berilgan ,satr turidagi maydonlar
uchun strcpy funksiyasi orgali giymat berish amalgam oshirilgan.

Tuzilma turidagi ob’ektning xotiradan gancha joy egallanganmligini sizeof
funksiyasi (operatori) orgali aniglash mumkin .

int i=sizeof(Talaba);

ayrim holatlarda tuzilma maydomlari o’Ichamini bitlarda aniqlash orqali
egallanadigan xotirani gisgartirish mumkin .Buning uchun tuzilma maydoni
quidagicha e’lon qilinadi :

<maydon nomi>:<o’zgarmas ifoda >

Bu erda <maydon nomi>-maydon turi va nomi <o’zgarmas ifoda >-
maydonning bitlardagi uzunligi.Maydon turi butun turlar bo’lishi kerak
(int,long ,unsigned,char).

Agar foydalanuvchi tuzilmaning maydoni fagat 0 va 1 giymatni gabul
gilishini bilsa ,bu maydon uchun bir bit joy ajratishi mumkin (bir bayt yoki ikKi
bayt o’rniga ). Xotirani tejash evaziga maydon ustida amal bajarishda razryadli
arifmetikani qo’llash zarur bo’ladi.

Misol uchun sana-vaqt bilan bog’liq tuzilmani yaratishning ikkita variantini
ko’raylik.Tuzilma Yil,Oy,Kun,soat,minut va sekund maydonlaridan iborat
bo’lsin va uni quidagicha aniqlash mumkin

struct Sana_vaqt

{

unsigned short Yil;

unsigned short Oy;

unsigned short Kun;
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unsigned short Soat;
unsigned short Minut;
unsigned short Sekund;
b

Bunday aniglashda Sana_vaqt tuzilmasi xotirada 6 maydon *2 bayt=12bayt
joy egallaydi.Agar e’tibor berilsa tuzilmada ortigcha joy egallash holatlari
mavjud.Masalan ,yil giymati 0 dan 99 gacha giymat bilan aniglanishi etarli
(masalan ,2008 yilni 8 giymati bilan ifodalash mumkin).Shunung uchun unga 2
bayt emas ,balki 7 bit ajratish etatish yetarli. Huddi shunday oy uchun 1...12
giymatlari ifodalashga yetarli 4 bit joy etarli va hakazo.

Yuqoridagi keltirilgan cheklovlardan keyin sana-vaqt tuzilmasini tejamkor
variantini aniglash mumkin:

struct Sana_vaqt2

{

unsigned Yil:7;

unsigned Oy:4;

unsigned Kun:5;

unsigned Soat:6;

unsigned Minut:6;
unsigned Sekund:6;
Y
Bu tuzilma xotiradan 5 bayt joy egallaydi.

Tuzilma Funksiya argumenti sifatida

Tuzimalar funksiya argumenti sifatida ishlatilishi mumkin . Buning uchun
Funksiya protatibifa foydalanuvchi tomonidan tuzilmani e’lon gilishda
aniglangan berilganlar turi ko’rsatilishi kerak bo’ladi.Masalan talaba hagida
berilganlarni 0’z ichiga oluvchi Talaba tuzilmasi turidagi berilganlarni
Talaba_Manzili() funksiyasiga parametr sifatida berish uchun funksiya protatipi
quifagi ko’rinishda bo’lishi kerak :

void Talaba_Manzili(Talaba );

funksiyaga tuzilmani argument sifatida uzatishga misol sifatida programma
matni :

#include <iostream.h>

#include <conio.h>

#include <string .h>

struct Talaba

{

char FISh[30];

unsigned int Tug’ yil;

unsigned int Kurs;

char Yo’nalish[50];

float Reyting ;

unsigned char Jinsi[5];
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char Manzil[50];

bool status;

2

Void Talaba_Manzili(Talaba);

int main(int argc, char* argv[])

{

Talaba talaba ;

talaba.Kurs=2;

talaba.Tug’ yil=1988;
strcpy(talaba.FISh,”Abdullayev.A.A/”);
strcpy(talaba.Yo’nalish,” Amaliy matematika va Informatika™);
strcpy(talaba.Jinsi,”Erkak™);
strcpy(talaba.Manzil,”Toshkent, Yunusobod 6-3-8,tel:224-45-78);
talaba.Reyting=123.52;

Talaba_Manzili(talaba);

Return 0;

¥
void Talaba_Manzili(talaba t)

{
cout<<’Talaba.FISh:’<<t. FISh<<endl;
cout<<’Manzili:’<<t. Manzil<<endl,

¥

Programma bosh funksiyasida talaba tuzilmasi aniglanib ,uning
maydonlariga giymatlar beriladi.Keyin talaba tuzilmasi Talaba Manzili()
funksiyasiga argument sifatida uzatiladi.Programma ishlashi natijasida ekranga
quidagi ma’lumotlar chop etiladi.

Talaba FISh:Abdullayeva A.A.

Manzili : Toshkent,Yunusobod 6-3-8,tel:224-45-78

Tuzulmalar massivi
O’z-0’zidan malumki, bitta tuzilma turidagi qiymat bilan yechish mumkin
bo’lgan masalalar doirasi juda tor va aksariyat holatlarda qo’yilgan masala
tuzilmalar majmuasi bilan ishlashni talab giladi.

35-maB3y: bupnammanap.

A’KpaTHJIraH €oar: 2 coat
MauryJiot Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosuiap):

1.C++ Tunmaaru nmporpamma TY3WIHILIK Ba YHUHT KOMIWIISLIUSICH

2.CH++ tunmaa 6axxapuiryBuu (aiii sipatuin 00CKUWIapu
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Mag3ynaru acocuii TasgH4Y TyllyH4anap Ba wubopamap: [Iporpamma,
KOMITUJISALIKS, KOMITAHOOBKA, MPEMPOIIECCOP, OKUM, KOMITHIISTOP.

Bupaammasnap Ba yaap yerujaa amajuiap

bupnammanap xotupanuHr Outra coxacuma (OuTTa ampec Oyinya) Xap
XHWI TypAaru oup Heuta OepuiiraHiapHH cakJiall IMKOHUHA Oepau.

bupnammva 3b10HE UNION KainuT cy3u, yHAAH KEHUH MACHTH(PHKATOP Ba
OJIOK MUnJa Xap XWI TypAaru 3JIEMEHTIIap 3bJIOHUIaH n0opat O0yiaau, MacaiaH:

union Birlashma

{

int n;

unsigned long N;
char Satr[1l0];

};

bupnammManuHr Oy 9BJIOHHIA KOMIWISATOp TOMOHHMAaH Birlashma yayn
VHUHT HWYHJIaTd DHT KYI KOW DSrajuloBYM dJEMEHTHUHT - Satr caTpuHUHT
Ymaamuna, ssbEu 10 OGaiiT oW axparmianu. BakTHHHT Xap OWp MOMEHTHIA
Ouprarmana, YbJI0OH KWIMHTAH MaWTOHIApHUHT (hakaT OUTTAaCHHUHT TypUIArH
Oepwiran MaBxyn ne6 xucoomananu. KOkopunaru mucon-ga Birlashma yeruna
amMaJl OaKapWIWIIKIA YHUHT YUyH aXpaTWiraH XoTupazna €ku int Typmmard n
¢ku unsigned long typumarm N €xu Satr carp KuiiMaTé >KoijamiraH ae0
XUCOOIaHaIN.

bupnamma makgoHmapura Xyaaud CTpyKTypa MauJoHJIapura Mypo-xKaat
KWITaHJIeK ‘.” OpKajlu MypOKaaT KUJIMHAIH.

Crpykrypanapaan ¢apkiu paBuiijga OupiammMa bJIOHUAA (pakaT YHUHT
OMpPUHYY DJIEMEHTUTa OONIAHFUY KUMMAT 0PIl MyMKHH:

union Birlashma

{

int n;

unsigned long N;
char Satr[1l0];

}
birlashma={25};

By muconaa birlashma 6upnanmacuauHr N Mali0HN OOIIIAHFUY KMHMAT
OJITaH XHUCOOJIaHA N,

bupnamma snemenTr cudaruga CTpyKTypaiap KEeJIUId MyMKHAH Ba yiap
onatna OepwiraHHU «OynaKkiapea» aXpatuil EKu «OVIaKiapoan» SXJIUT
OepuNTaHHW XOCWJ KWIWIN YY9yH Xu3MaT Kwiagd. Mwucon y4yH CY3HU
OaifTiapra, OaifTmapHu TeTpamanapra (4 paspsara) axparil Ba KalTamad
OMpIAIITHPUIIT MyMKHH.

Kylinga O0aiiTHM KaTTa Ba KUYUK spuM OailTiapra axpartuinga Oupiamima
Ba CTPYKTypajaH ¢oigagaHuIraH MporpaMMaHi MaTHU KEJITH-PHUIITaH.
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#include <iostream.h>
union BCD
{
unsigned char bayt;
struct
{
unsigned char lo:4;
unsigned char hi:4;
} bin;
} bcd;
int main ()
{
bed.bayt=127;
cout<<”\nKatta yarim bayt : ”<<(int)bcd.bin.hi;
cout<<”\nKichik yarim bayt: ”<<(int)bcd.bin.lo;
return 0O;

}

[Mporpamma Gorn ¢ykimsicuaa bcd OupianMacHHUHT OalT Yiyamu-aa
bayt maiimonura 127 kuiimMatd Oepwiiagy Ba YHMHI KaTTa Ba KHYUK SPUM
OaliTiapu 4oI STUIAIH.

[Iporpamma wWHIAIM HATWKACHIA OKpaHTa KyWHaardn HaTHXKamap
YUK

Katta yarim bayt : 7
Kichik yarim bayt: 15

Macana. XakuKuili TypJard COHHUHT KOMITBIOTED XOTHUPACHIAard HYKH
KYPUHHUIIUHU Jon Kuauir. Xakukui coH float Typuna ne6 xuco0-naHaau Ba y
xotupana 4 Oait sxoit srautaiam (l-wmoBara kapanr). Kyiwiran macaiaHu
SUHIN yUyH Oupramma Xycycustiaan doinananuiaam, SbHA XOTUPAaHUHT OUTTA
aZpecura XakKuKuii COH Ba OCJTUiIap MAacCHBH >KOMJIAINITUPHIAAN. XaKUKUH COH
XoTupara YKo, OeNnruiap MaCCUBUHUHT Xap OUp d7eMEeHTUHUHT (OalTHHUHT)
UKKUJIUK KYPUHUIIIHN YOI TUIIA U,

IIporpamma MaTHuU:

#include <iostream.h>

const unsigned char bitlar soni=7;

const unsigned char format=sizeof (float);
void Belgi 2 kodi (unsigned char blg);
union Son_va Belgi

{

float son;

unsigned char belgi[format];

};
int main()

{
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Son_va Belgi son va belgi;
cin>>son_va belgi.son;

for (int b=format-1; b>=0; b--)

Belgi 2 kodi (son_va belgi.belgi[b]);
return O;

}
void Belgi_ 2 kodi (unsigned char blg)

{
unsigned char 10000000=128;
for(int i=0;i<=bitlar soni;i++)
{
if (b1lg&10000000)coutk<'l’;
else coutk'0’';
blg=blg<<1l;
}
cout’ ’;

}

[Tporpammana Son_va_Belgi 6upiammacuby 3b10H Kyl opkanu float
Typumars X ysrapyBuncuHu Ba float Typu ¢dopmaTHHUHT OaWTiIapaaru
y3YHJIUTHJIard Oelrmiapaan uoopat belgi MacCMBUHM XOTHUPAHHUHT OWTTa
XKOMHWra >KolnamryBura spuiidinagv. bom @QyHkuusga Oupiamma Typuaard
son_va_belgi Vy3rapyBumcu 9BJIOH KWIMHAIA Ba YHHHT X MaiJIOHHWTa
KJIABHATYpaJaH XaKuKuil coH Ykuinaau. Keitun Oenrunap MmaccuBuaaru xap oup
AIIEMEHTHUHT UKKWJIMK KOAM YOI d3Tujiaau. KKUIMK KOgHHU YOI 3TUll § MapTa
OaiiTHu  7-paspsaumaru  connu dvom otum  (“blg&l0000000” amanuHUHT
HaTWXKacura Kypa) Ba OalT pa3psuiapuHy OUTTara yamnra Cypuil OpKajd aMmanra
omumpwianu. Illynra »>bpTHOOp Oepuinl Kepakku, Oenruiaap MacCHUBUAATU
AJIEMEHTJIADHUHT UKKWINK KOJJAPWUHU YOI KWJIWII YHTJAH 4Yam TOMOHTa
Oaxxapunran. bynra ca6ab, coH wuku ¢dopmaTuaard OalTIApHUHT XOTUpPaaa
«KUYUK bauim - KU4UK adpecoa» KOUJacura Kypa *ounanryBUuamp.

IIporpammara -8.5 COHM KUpUTHJIICA, SKPAHIA

11000001 00001000 00000000 00000000

KYPUHUIINIATY UKKWIMK COHJIApU KETMa-KEeTJIUTY aiao Oynaau.

36-maB3y: JlacTypHH co3jall TEXHOJOTHsIIapH

ASKpaTWJITaH €oar: 2 coat
MairyJioT Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosuiap):

1.C++ Twimmaaru nporpamMmma TY3WJIUIITN Ba YHUHT KOMIUJISIUSACH
2.C++ tunmaa 6axxapuityBuu (aiin spatuin O00CKUwIapu
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Mag3ynaru acocuil TasH4Y TylmIyHuanap Ba wuOopamap: Ilporpamma,
KOMITUJISIIIMS, KOMITAHOOBKA, MIPENPOLIECCOpP, OKUM, KOMITUJISITOP.

37-maB3y: daiin Tymynuacu. MatH damiap.

AKpPaTHJITAH COAT: 2 coar
Mamryaot Typu: Mabpy3a

JHAPC P E XK ACH (acocuii caBosuiap):

1.C++ Tunmaaru mporpamMma TY3WIHIIK Ba YHUHT KOMIWISIIHSCH
2.C++ tunmuaa OaxapuityBuu daii sspatuill 00CKU4Iapu

Mag3ygarn acocuil TasHY4 TylIyHuajap Ba uOopanap: IIporpamma,
KOMITWISAIMSA, KOMIIAHOOBKA, IPEMPOLECCOP, OKUM, KOMIUJIISATOP.

DailJ TYLLYHYACH

C++ tunmuparu crtaHaapT Ba ¢oiallaHyBYM TOMOHHJIAH aHUKJIAHTaH
TypJapHUHT MYXUM XYCYCHUATH IIyHAAH HOOpaTKW, YIJIAPHUHT OJIUHAAH
aHUKJIAHTaH MUKIOpJIard YEKJIH DJIEMEHTIap/laH HOOopaTauruaup. XarTo
OepuiraHiiap JMHAMHUK aHUKJIAHTaHAA XaM, ONEPATUB XOTUPAHUHT (YIOM-HHHT)
amaija YeKJaHraHauru cababnu, Oy Oepwiranigap MHUKIOPU HOKOPHU-AaH
yerapajaHraHn »JJeMeHTIapJaH wuoOopaT Oynaau. AilpuMm Oup TanOuKHii
Macajanap y4yH OJJMHIAaH O€pUITaHHUHI KOMIIOHEHTAaJapu COHWHU aHMKJIAII
MMKOHM WYK. YJap MacajlaHd €4MIll KapacHuAa aHUKJIaHaay Ba eTapiauda Karra
XaXmaa Oynuiy MyMKUH. IKKMHYY TOMOHJaH, NIpOrpaM-Ma/ia bJIOH KUJIMHTaH
Vy3rapyBUMJapHUHT KuUiMaTiIapu cudartuia aHuK-TaHraH Oepwuiraniap (axat
mporpaMma HIianl NauTUAaruHa MapxXya OYnaau Ba mporpamMma ¥3 HUIIHHH
TyratraHjlai KeWuH WYKoamO Keramu. Arap mporpamMma SIHTHJIAH UIITa
Tymupuiaca, Oy OepuiraHjapHU SHTUAAH XOCHJ KWIMII 3apyp Oynaau.
AkcapusT TanOUMKUI Macanaiap sca OepuiraHiapHUA JTOUMUN paBUIa cakiad
TypuUIllHU Tanad Kuiaau. MacanaH, KOpXoHa XOUMIIAPUHHUHT OUJTUK MAOITUHU
XUCOOJIOBYUM TporpamMMajza XOoAuMmiap pYWXaTHHHU, INTAT CTaBKajapu Ba
XOJIMMJIap TOMOHUAAH OJMHTAH Maolulap XakKuJIard MabJIyMOTJIApHU JOUMMIA
paBuIa cakjiad Typuil 3apyp. by Ttamabmapra ¢ain typuaaru oObeKTIap
(Y3rapyBumiiap) x«aBob O6epajiu.

@Datin - Oy Oup XU TypAard KAMMatiap >KOWIalliral TalllkKyd XOTUpagaru
HOMJIAQHTaH COXAJIUp.

@daiinnu, OolMa KeTMa-KeT paBUIIAa >KoWjamraH €3yBiap (macajal,
MycHKa) OujlaH TYJAMPWITaH Ba OXHpU OYymr Oynran erapiuya y3yH MarHuT
TacMacura yXImaTHIII MyMKHH.
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Fl m | F, | F;

11.1-pacm. daiin TacBupu

11.1-pacmpma F- d¢aiin "HOMM, Fy,F,, F3 - daiin  amemenTIapu
(KkOMIIOHEHTaJIapu). XYAJU SHIM MYCHUKAHM TacMa OXUpPHUTa KYIIUII MYMKUH
oynranjiek, sHru €3yBiap ¢aia oxupura KyIuIuig MyMKIH.

Fl F | B | F

&

11.2-pacm. daiin kypcaTKudu

SlHa Oup MyxuM TyllyHYanapjaaH Oupu (aiinm KypcaTKW4d TyIIyHYa-
cugup. Daiin Kypcamkuyu - aiHM mnaiTaa daingaH YKuiaaérraH €Ku yHra
€3unaétrad Kou (€3yB YpHUHHU) KypcaTHO Typaiu, SbHU (ailll KypcaTKU4uu
KypcaTuO TypraH >KoiJaH OMTTa €3yBHM YKUII €KU 10y >KOWra siHru €3yBHU
xoimamtupuiml MymkuH. 11.2-pacmpa  Qaitn  kypcatkuum  (daitn  60mmHU
KypcaTMOK/a.

@ailn €3yBilapura Mypo)kaaT K€TMa-KeT paBHINJA aMalra OILIMpHU-JIaJIu:
N- €3yBra Mypokaar Kuiauil ydyyH N-1 &yBHU Ykum 3apyp Oynanu. UlyHu
TabKUUIA0 YTHUII 3apypku, ¢aingaH €E3yBIapHM YKHUII >KapaéHU KUCMaH
«aBTOMATJIAIITAH, YHAA | - §3yBHH YKUITaHIaH KEHHH, KypcaT-K1ud HaBOaTIaru
i+1 &3y Oommra kypcatu® Typaju Ba Iy Tap3[a YKUIIHU JIaBOM JTTHPHII
MYMKHUH (MacCHUBIIaparuieK HMHIEKCHM omMpuil mapt sMmac). daiin - Oy
OepuiraHjiapHU CakJjall XOWMMAWp Ba 11y cababiu yHUHTr €3yBlIapu ycTHIa
TYFpUAAH-TYFpH aman Oaxxkapu6 Oynmaiinu. ®Daiin €3yBu ycTua aman Oaxapuiin
Y4yH €3yB KMHUMAaTH OIEPATHUB XOTHpara MOC TypJard y3rapyBUMra YKWJIHUIIH
kepak. KelimHuanuk, 3apyp amamiap 1y y3rapyBud ycTuja Oakapuiaaau Ba
Kepak OyJica HaTvKallap siHa Qaiira €3uaIuim MyMKIH.

OmnepanuoH cucTteMa HyKTau-HazapuaaH (aitn xucoOjaHraH xap KaHpaai
daiin C++ tunu yuyH @usux ¢paun xucobmanagu. MS DOS yuyn ¢usuk
daitutap  <daiin HoMu>.<daln KeHrauTMacw™> KypuHUIIUAAru  «8.3»
dbopmatunaru catp (HoM) opkanu Oepuinanu. daitn HomIIapu catp y3rapmaciap
€ku catp y3rapyBumnapuaa Oepwmmu MyMkuH. MS DOS koupanapura xypa
daiin HOMH TYNUK OYnuIIM, s’bHU (aill HOMUHHMHI OOIIMIA aJpec KUCMHU
oymuimu mymkua: ”C:\USERW\Misol.cpp”, “A:\\matn.txt”.

C++ tunmupa mammuxuii ¢haun TymyHdacu OYnuo, y ¢ain typumgaru
y3rapyBunHu anriataau. aiin Typuparum Yy3rapyBumiapra Oolika TypJaru
y3rapyBumiap kabOu KuiimMaT Oepulll omepaTopu OpKajlu KuilMat Oepud
oynmaiinu. bomikaua aitranga Qaitn Typupmaru y3rapyBuwiiap yCTHIA Xed
KaHJail aMaj aHMKJIaHMaraH. Yjap yctujaa Oaxapuiaaurad Oapua amain-iap
byHKUMsIIap BocUTacuaa 0axapuiaiy.

Qaitnnap OunaH UIUIAN KyiHuaaru 00CKUWIApHU Y3 UUUra OJIaJIu:

- aiin y3rapyBuncu andarra quckaaru ¢ain Ounan OoFIaHaIu;
- haii ounaau;
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- (haiin yctuaa €3um €ku YKUII amasiapu Oakapuiaau;

- paiin Enunany;

- ¢paiin HOMUHU Y3rapTUpHIl €Ku (aillIHM JUCKAaH YUHUPHUIl aMajllapuHU
OaXKapUIIUIIIN MYMKHH.

Math Ba OuHap gaisiap

C++ mnmm C TuiauaaH YKUMI-€3U0l aMajuHu OakapyBUu CTaHIApT
byHKIUsIap KyTyOXOHAaCMHU BOpUCTHK Oyinua onrad. by Qynkuusiap
“stdio.h” capnaBxa Qaiinaa YbIOH KHWIMHIaH. YKUII-E3UI amMaiapy (aiiuap
Oowunan 6axapunaau. Paia MaTH €ku OMHAP (MKKUIIMK) OYJIUIIIA MYMKHH.

Mamu ¢hatin - ASCIl xomunaru Oenrwiap OwiaH OepuiraHiap Max-
Myacu. benrunap keTMa-KeTIUru carpiapra OyiuHraH OYyiaaud Ba caTp-HUHT
tyram anomatu cudaruga CR (kaperkanm kKadtapuin €ku ‘\r’) LF (catpuu
yrkasum €éku  \n’) Oenrmimap KyQTawra xucoOnaHamu. MatH - daitigaH
Ocepunrannapau ykumaa Oy Oenrminap xydriaurun Outra CR Oenrucu Owmman
anMamTHpuiaaad Ba akcuH4ua, &3umma CR Oenrmcu wkkuta CR Ba LF
Oenrunapura anMmamrtupuiaaun. Pain oxupu #26 (Z) Oenrucu OwiaH
OenrunaHaay.

MartH ¢aitnra 6omkada Tappud Oepuin xam MyMKUH. Arap (ailjiHu MaTH
Taxpupuja HKpaHra YMKApHIIl Ba VKHUII MyMKHH Oyica, Oy wmaTH ¢ai.
KnaBuatypa xam kommbloTepra ¢akaT MaTHJIApHU KyHaTaau. boiikada
aliTrania  mporpaMma  TOMOHHUJAH  OSKpaHra  4dKapwiagurad  Oapua
MabJyMoTiIapHu Stdout Homumaru MatH (aiiaura YyuKapuiIMokaa 1e0 Kapari
MYMKUH. XyIad [IyHAAW KJIaBUarypajaH YKWIa€TraH Xap KaHjaau
OepruranyiapHy MaTH Gaiauaan YKAUIMOKIa 1e0 XucobiaHaau.

Matn (daitmapuHUHT  KOMIIOHEHTajlapu campiaap J1e0 HOMIIaHAIH.
Carpnap y3iykcu3 >KoWjamwuoO, TypJid y3yHJIMKAA Ba OYmI OYIUIIM MyMKHUH.
®dapa3z kunainuk, T maTtH ¢aiinu 4 catpaad nobopat OYJICHH:

1- satr#13#10 | 2- satr uzunroq #13#10 | #13#10 | 4-satr#13#10#26
11.3-pacm. TypTTa catpaaH TauIkuil TONTaH MaTH Qaiinm

MaTHHM »5KpaHra u4ukapuiiga catp oxupujgard #13#10 Oomkapys
oenrunapu KyQTIUTH KypCOpHH KEWHMHTH KaTopra TYIIMpaad Ba YHHU caTp
Oommura onub kenaau. by maTH Qaitn skpaHra yom 3TWiCA, YHUHT KYPUHUIIH
Kyhuaaruda 0ynaau:

1- satr[13][10]

2- satr uzunroq[13][10]
[13][10]

4- satr[13][10]

[26]

By epna [n] - n- xomm Oomikapys Oenrucuan omnaupand. Omataa MaTH
Taxpupiapu Oy OenruaapHu KypcaTMaiim.

bunap aiinnap - 06y onaumiiruHa Oaiftnap kerma-ketiuru. Opatna OuHap

daitnapaan OepwiraniapHu (oiiianaHyBud TOMOHHUJIAH OE€BOCHTA «KYPHIID)
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3apyp Oynmaran Xosuiapia unuiatwiaau. bunap dainmapman yrum-&3umiaa
OaifTiap ycTuaa Xeu KaH/1aii KOHBepTalus aMajiapu 0axa-puiManu.

38-maB3y: Cranaapt okumiap. OKumMiiap OWIaH MIIUIALL. Vui - é3um

byHKIUATIApH.
ASKpaTWITraH coar: 2 coat
MamfyaoT Typu: Mabpy3a

JAPC P E XK ACH (acocuii caBosuiap):

1.C++ Tunmaaru mporpamMma Ty3WIHIINA Ba YHUHT KOMITHIISIIUSICH
2.C++ tunuaa O6axxapriryBuu Gaii sspaTuill 00CKUYIIapu

Mag3ygaru acocudt TasHY TylIyHUasap Ba wubopanap: Ilporpamma,
KOMITWJIALMS, KOMIIAHOOBKA, IPEMPOLECCOP, OKUM, KOMIUJISTOP.

Yxum-é3um okumiaapu. CTanaapT oKuMIap

OxkuMm TymyHyacu OepwiraniapHu (¢aiinra YKUA-E3UIga yIapHU
Oenrmiap KeTMa-KeTIMIY €KUM OKUMU KYPUHHIIK/IA TACABBYP KUJIUIIIAH KEIHO
yukkaH. OKuM ycTH1a KyHuard amaiapHu Oa)kapuill MyMKHH:

- OKMMJIaH Oepuiiranyiap OJIOKMHU ONEPATHB XOTUpAra YKuUII;

- ONEpaTHUB XOTUpaJaru Oepuiranaap OJOKMHU OKMMIa YHKAPHILL
- OKuMJaru oepuiraniap OJIOKHMHU SHTUJIAIT,

- OKMMJaH €3yBHU YKHIIL;

- OKMMTra €3yBHH YHKAPHIIL.

Oxum Oulan unuiaiiaurad 6apya pyHkuusnap oydepnau, popmar-namran
€ku (hopmaTiammMarad YKuii-&3uiHu TaAbMUHIaNn 1.

[IporpaMmma wIra TylmraHjaa YKAMI-E3WIIHUHT KyWUJard CTaHaapT
OKUMJIAp OYHJIAJIH:

stdin - YKUIIHUHT CTaHAApT BOCUTACH;

stdout - é3MIIHUHT CTaHAAPT BOCUTACH;

stderr - xaronuk xakKuaa xabap OCpUIIHUHT CTAHIAPT BOCUTACH,

stdprn - Koro3ra 4oI KWJIHAITHAHT CTaHIapT BOCUTACH;

stdaux - cranaapT épaMun Kypuima.

Kenumys 0yitnua stdin - ¢oiinananyBuun kinaBuarypacu, stdout Ba stderr-
TepMuHan (9KpaHn), Stdprn- mpunTep OwmiaH, Xamaa stdaux- — KoOMIbIOTEp
&paamuu nopTiapura OofiaaHraH xucoOiaaHaau. bepunran-napau ykuimi-€3umiaa
stderr Ba stdaux oxumuman Oomika okumiap Oydep-iaHaau, AbHU OCJTHIap
KETMa-KeTJINTH OINepaTuB XOTUpaHUHT Oydep 10 HOMIIAaHYBUM coXacujia
BaKTHMHYA >kKamiaHaau. MacanaH, OelrwiapHA Tallku KypuiMmara 4ddkKapuiiia
Oenrmnap keTMma-ketnurun Oydepna xkamma-Haaum Ba  Oydep TynraHmad
KEWMMHTHWHA TalllKW KypujiMara YuKapuia/ii.

Xo3upaaru omnepanyoH cUcTeMalap/aa KiaBuaTypa Ba IUCILUICIIap MaTH
daitmmapn  cudaruga  Kapajgagud.  XaKMKaTAaH ~ XaM  OepuiraHIapHH
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KJIaBUATypaJiaH mporpaMmara KUpUTHill (YKUI) MyMKUH, SKpaHra 3ca YUKapHIIl
(€3um) mymkuH. [lporpamma wimra Tymrasjga cTaHgapT VYKUII Ba  E3HII
OKUMJIapH YpHUTra MaTH (aljutapHU TaMHIIAI OpKajiu Oy OKMM-JIapHHU KailTa
aHUKJIall MyMKHH. By Xonartra yxuwnu (suwnu) katima aopeciaws pyu doepou
JIeUnIaau. S}KI/IHI Y4yH KaiTa aapecnamga ‘<> OearucujaH, €3uil ydyH 3ca >’
oenrucuman  dornanaHuiaagd. Mwucon y4uyH “‘gauss.exe”  OakapuIIyBUYd
nporpamMma OepuiraHjiapHu YKUIITHU KJIaBUATypajJiaH sMac, Oanku “‘massiv.txt”
daiimunan amanra OmMpHUII 3apyp Oyica, y OyipyK carpuaa KyWujaarua
KYpUHHUIIJIA FOKJIAHUILN 3apyp Oynaau:

gauss.exe < massiv. txt

Arap mporpamMma HaTWKAaCHHM ‘‘natija.txt” ¢aitnmra 4ukapumn 3apyp
oynca

gauss.exe > natija.txt

caTpu €3uJIaiu.
Ba nuxosTr, arap OepwiraniapHu ‘“massiv.txt” dainumgan YKui Ba
HaTWXaHU “natija.txt” ¢aimra é3ui yuyH

gauss.exe < massiv.txt > natija.txt

OyHpyK caTpy TepUIaIHU.

YMymaH onarasga, OWp OpOrpaMMaHUHI YWKHUII OKUMUHU HWKKUHYU
IpPOrpaMMaHUHI KUPHII OKUMU OuiaH Oofiaml MyMKuH. ByHM xoweetipau
JdcyHamuwl  Nedunand. Arap UWKKuTa junat.exe mnporpammacu qabul.exe
nmporpaMmacura OepuiraHjapHM >KYHATUIIM Kepak OVyica, y Xojijaa yiap
Vpracura ‘|’ Oenru Kyiuno €3mnanu:

junat.exe | gabul.exe

by kypunuiigaru mporpamMaliap ypracujard KOHBEUPIW KYHa-TUIIHU
OTNIEpPALIIOH CUCTEMAHUHT Y31 TAbMUHJIANIH.

bearnwmapau yKui-é3um QpyHKIusJIapu

benrunapuu Ykum-€3umn QyHKOUsAIapM Makpoc KYpHHMIIKAIA amMalra
OIIMPUJITaH.

getc() makpocu TalMHJIAHTaH OKMMJIaH HaBOATJAaru OCJIITMHU KaWTa-paau
Ba KUPHUII OKUMHU KYPCATKUYMHU KEUMHTU OEITMHU YKHUIITa MOCJa-TaH XOJijaa
omupaau. Arap ykuin myBaddakustian 0yica getc() dyHkuusa-cu umopacus int
KYpUHUIIMAArd KuiMaTHu, akc xonaga EOF kadltapaau. Ymly ¢GyHKuus
MPOTOTHUIIN KyHHUIaruya:

int getc(FILE * stream)
EOF unentuduxarop makpocu

#define EOF (-1)

KYPUHUIINAA aHUKJIAHTaH Ba VKUII-E3WII aMaiuiapuna ¢Gaia  OXUPUHHU
Oenrunam yuayn xuszmar Kwiaau. EOF xuitmatu umopamu char typuna ne6
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xucoomananu. Iy cababmu yxumr-é3mm xapaéauaa unsigned char typunarm
oenrunap unuiarwica, EOF makpocunu uinmatud 6ynmaiiam.
HagGatnaru mucon getc() MakpOCHHU UIUIATUIITHA HAMOEH KHJIAIH.

#include <iostream.h>

#include <stdio.h>

int main|()

{

char ch;

cout<<”Belgini kiriting: ”;

ch=getc (stdin) ;

cout<<”Siz ”<<ch<<” belgisini kiritdingiz.\n”;
return O;

}

getc() makpocu akcapuar xosamiapaa Stdin okuMu OwWiaH HMIUIATHII-
ranaurd ca®abmu, yHuHr getc(stdin) xypunuinmura sSkBUBaJIeHT OYymrad Int
getchar() makpocu anukianran. HOxopumarm wMuconma “ch=getc(stdin);”
Katopunu “‘ch=getchar();” katopu OniIaH aTMaIITAPUIIT MYMKHH.

Benaruau oKMMra 4umKapuil ydyH Putc() Makpocu aHMKJIAHTaH Ba YHUHT
IPOTOTHITH

int putc(int c¢,FILE*stream)

KYpUHUIINMA aHUKJaHraH. putc() ¢yskmuscu stream Homu OwilaH Oepuirad
oKuMra c¢ OenrwHH uyukapanu. OyHKIus KadtapyBum KuiimMatu cudaruma int
Typura auiaHTHpUirad c¢ Oenru Oymaau. Arap O€lIrMHHM YMKApHUIIAA XaTOJUK
pyii 6epca EOF kaiitapunaay.

putc() ¢pyakuscuan cranaapt Stdout okumu OuaH OOFJIaHraH XOJaTh -
putc(c,strout) yayn putchar(c) makpocu aHHKTaHTaH.

39-mag3y: bunap daiinnap

ASKpaTHJITaH €0ar: 2 coar
MaiuryJioT TypH: Mabpy3a

JAPC P E XX ACH (acocwuii caBosiap):

1.C++ Tunmparu mporpamMma TY3WINIIN Ba YHUHT KOMITHJISIIASICH
2.C++ tunuaa 6axxkaprryBuu Gaii spaTuil 00CKUYIapu

Map3ynaru acocwii TasH4Y TymryH4amap Ba wubopamap: [Iporpamma,
KOMITHJISITIVSI, KOMIIAHOOBKA, TIPETIPOIECCOP, OKHM, KOMITHIISATOP.
bunap ¢aiinnap - 6y onamiirmHa Oaittiap ketma-keTnuru. Omatiaa
ounap daiymapaan oepuiraniapHu GoiaTaHyBYd TOMOHHIaH OEBOCHUTA
«KypuIy 3apyp OyiamaraH xojuiapja unuiatuiand. bunap daituiapnan
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VKuII-€3uiiia 6ainTiap ycTuaa Xed KaHaal KoHBepTalus aMmaaiapu 0axa-
pUIMaIN.

40-maB3y: ®opmatin YKy Ba E3uil GpyHKIUATAPU

ASKpaTHJIraH coar:. 2 coar
Mamryaot Typu: Mabpy3a

JHAPC P E XK ACH (acocuii caBosuiap):

1.C++ Tunmaaru nporpamMmma TY3WJIUIIN Ba YHUHT KOMIOIWISIITUSACH
2.C++ tumuaa OaxxaprryBuu Gaii spaTuil OOCKUWIApH

Mag3ynarn acocuid TasH4Y TylmyHuanap Ba wuOopanap: IIporpamma,
KOMIWJISALMSA, KOMIIAHOOBKA, IIPETPOLECCOP, OKUM, KOMITUIISITOP.

@DopMaT/M YKHII Ba ¢3UlI GyHKUUSAJIAPH

dopmatiin  yxkum  Ba &3mm  pyHkuusulapu - scanf() Ba  printf()
¢ynkumsuiapy C TWIMIAH BOpPUCIMK OwiaH oJyinHrad. by QyHkuusiapHu
nnutatiil yayH ‘‘stdio.h” capnaBxa QaitiimHM nporpaMmara KLUl Kepak
oynanu.

dopmatim ykum GyHknuscy scanf() Kyiugaru npoToTHra Jra:

int scanf(const char * <popmat>[<aapec>,...])

by ¢yHkuus crangapt okMMAAaH OepuiraHjgapHu (opMaTiu YKULIHU
amanra omupaau. OyHKIUS, KUPUII OKUMUJArM MaWIOHJIAp KETMa-KEeT-JIUIH
KYpUHUIIUAArK OenrwiapHu Oupma-Oup VYKuiiaum Ba Xap Oup MalWJOHHH
<(opmar> catpuaa keaTUpuwiIrad (opMar aHUKJIAIITUPYBUM-CUTa MOC paBUIIIa
dopmatnarigu. Oxkumaaru xap Oup maiionra ¢opMar aHUKJIAMITUPYBUKUCH Ba
HaTWXKa OKOWJIAIaJUraH Y3rapyBUMHHUHT ajapecu Oynuimu mapT. bomkava
ailTranza, OKUMJAard MaWJoH (axXpaTuiaran Oenrujgap KeTMa-KeTJIUIn)
KypcaTwiran QopMmariaru KuWMarra akClIaHTU-PUJIaJd Ba Y3rapyBud OujaH
HOMJIQaHTaH XoTupa Oynarura >koWnamTu-puiaau (cakiaaHagu). DOyHKIMS
OKMMJAaH OepwiranjapHu VKHUII Kapaé-HUHM  «TYJITUPYBUM  OCITUHN»
yuparragga €Kd OKUM TyTalld HaTWKacula TYXTaTHIIM MYMKUH. OKuMIaH
OepunranyiiapHu  YKuil MyBadakkuaTiu Oyica, (yHKuMsS MyBaakKUATIH
alJIaHTUPWIITAaH Ba XOTUpara CakJIaHTaH MaWJIOHJIap COHUHM KalTapaau. Arap
Xed OWp MaiJIoOHHU caKJalll UMKOHHM OynmaraH Oyinca, GyHkuus 0 KuiMaTHHU
Kaitapagu. OkuM oxupura Kenud xosranaa ((aiin €ku catp oxupura) yKuiira
xapakat 0yica, pynkius EOF kuiimatuan Kaiitapau.

dopmatiam catpu - <dopmar> Oenrwiap catpu 0yimmoO, y yura toudara
OynmuHaM:

— TYAAUPYBUYM Oenruiap;
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— TynnupyBuu Oenrunapiad ¢papkiu Oenrunap;

— (QopmaT aHUKJIAIITHPYBYUTIAPH.

Tynoupysuu-6eneunap — 6y npoben, ‘\t’, \n’ Oenrunapu. By Oenrmmap
dbopMaTiam caTpuaaH YKAIaIu, JICKHH CaKIaHManIH.

Tynoupysuu beneunapoan gapkiu beneunap — 6y xonran 6apua ASCII
oenrunapu, ‘%’ Oenrucwian Tamkapu. by Oenrunap dopmariain carpuyiaH
VKWJIa/IH, JIEKUH CaKJIaHMau/Ix.

11.1—sxanBan. dopMaTr aHUKJIAMTUPYBUMIAPH Ba YIAPHUHT Bazudacu

Komnonenra byauimum Basudacu
APT KU NYK

HagOatgaru kypu0 4MKuIaETran MaiJIoH
KUWMAaTUHU Y3rapyBuMra y3jialuTupmac-
[*] Nyx nuk Oenrucu. Kupuin okumMugara MaiioH
KYpHUO YMKHUIIaIH, JIGKUH Y3rapyBun/ia
cakJIaHMaNIH.

MaiiJoH KEHIJIMTMHU aHUKJIAIITHPYB-
upcH. YKUNauras GeIrHIapHUHAT MaK-
CHMMaJl COHMHH aHUKJIauau. Arap oKuM/a
[<KeHrmmK>| Ny TYNIUPYBUH O€NTH €KU aJIMAILITUPUIIMAii-
aurad Oenru yupacu QyHKIMsS HUCOaTaH
KaM COHJAaru OenrujiapHu YKUIIH
MYMKHH.

VY3rapyBu# KYpCaTKUUUHUHT (aApecu-
[FIN] 402 HuHr) Moaudukaropu: F— far pointer; N-
near pointer

ApPryMeHT TypUHHUHT MOJU(PUKATOPH.

. <typ Oenrucu> OuIaH aHUKJIAHTaH y3ra-
[hiiIL] 1K pPYBUMHMHT KHcKa (short - h) éku y3yH
(long —1,L) kypu—HHUITUHN aHUKJTAKTH.

Oxkumaaru OenrujiapHu aaMalTApUuiIagu-
rad Typ Oenrucu

<typ Oenarucu>

Dopmam aunukIQUIMUPYSUUIAPY — OKUM MaWJIOHUJaru OelruiapHu
KYpuO YMKHUII, YKUII Ba aJpecu OuiaH OepwiraH y3rapyBuujap Typura Moc
paBuIlja amMamITHpUIN >kapaéHuHW  Oomkapaau. Xap ©Oup dopmar
AHUKJIAIITUPYBUKCUTA OWTTAa Y3rapyBuM aJpecd MOC KEJIUIIM Kepak. Arap
dbopMaT aHWKIAMTHPYBUYWIAPYA COHHU Yy3rapyBuujapiaH Kym Oyica, HaTH-ka
HUMa OVJIMIIMHYA OJITUHAAH auTUO OYynMmaiinu. AKc X0iaa, SbHU Y3ra-pyBuniiap
COHHM KyTI OYJica, OpTUKYA Y3rapyBunaap MHOOATra OJTMHMAMNIH.

dopMaT aHUKJIAIITUPYBYMCH KyHHUIATU KYPUHHUILTA dra:

% [*][<xenrmux>] [F|N] [h|]l|L] <typ Genrucu>

dopmar aHUKIAITUPYBUKMCH ‘%’ Oenrucumad OolIaHaAM Ba YHJIaH
keiind 11.1—kanBanga KeNTUpWIraH mapT €KW MapT OyiaMaraH KOMITOHEH-
Tajap KeJaJau.
145



11.2—xaaBan. AIMalITUPUIAJAUTaH TYP aJOMaTy OeNTHIapH

Typ Kyrunaérran
ajJoMaTu KUMMar

APprymeHT Typu

CoH Typuaarm apryMeHTt

d,D YHIUK 6yTyH

int * arg éxu long * arg

E.e Cy3yBYHM HYKTQJIA COH float * arg
F Cy3yBYH HYKTaJIH COH float * arg
G,9 Cy3yBYH HYKTaJIH COH float * arg
O CaKKU3JIMK COH int * arg
O CaKKU3JIMK COH long * arg
| VYHIIUK, CAKKU3IIMK Ba int * arg
VH ONTUIUK OYTYH COH
VYHIIUK, CAKKU3IIMK Ba long * arg

VH ONTUIHMK OYTYH COH

U Wmopacu3 YHINK COH unsigned int * arg

U Wmopacu3 YHINK COH unsigned long * arg

X VH ONTHIIHK COH int * arg

X VH ONTHIIHK COH int * arg

benrunap

S Catp char * arg (6enruinap MaccuBm)
char * arg (6enru y4yH MalOH KEHTJIH-

C Berru v OepuIMIKM MyMKUH (Macanas, %4c). N
OenrujaH TaIIKWI TONTraH Oelruiap
maccuBura kypcarkud: char arg[N])

% TR T— Xeu ISaH,HE‘lIzI , aNMaIITupunuiap Oaxa—
priMariy, ‘%’ 6enrucH cakJaHaIH.

Kypcarknunap
N %n aprymenTturada MyBaddakusaTIv
int * arg YKWIraH Oenrwiap COHU, ailHaH Iy int
KypcaTKnuu Oyinya ajpeca cakjaaHaau.
YYYY:ZZZ7 éxu ZZZZ | O0nekTra kypcatkuy (far* éxu near*).
P KYPUHUIINIATH YH

OJITHUJIUK

Oxummaru Oenrunap OYJIarvHU aIMAIITUPWUIIAJAWTAH TYP aJOMaTH-HUHT
KaOyJ1 KWK MyMKUH Oyiran 6enrunap 12.2-xanBaiga KenTH-PUIITaH.

11.3—kanBay. opmaT aHUKJIAMITUPYBUKIIAPU Ba YJIAPHUHT Bazudacu

Kommnonenra By.n"n _ Basudacu
mapT éku iyK
Baiipox Oenrunapu. Yukapwnaétran Kuid-
MaTHH 4yanra ¢€Kkd VHra TEKUCTAIIHH,
[6aitpok] Uy COHHMHI' HIIOPACHHU, YHJIMK Kacp HYKTa-
CUHU, OXWUpJArd HOJUIAPHU, CAKKU3JIUK Ba
VH OJNITUJIMK COHJIAPHUHT aJIOMATJIAPHU YOI
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ATUIIHU Oomkapaau. MacanaH, ‘- Gailiporu
KUUMaTHU aXpaTWiraH YypuHTra HUcOaTaH
ganjgad Oonutad 4YMKApUIIHU Ba Kepak
Oynca YHraaHn mpoOen OuiaH TYIIUPUIIHUA
Ownnupaayd, akc XoJijla dYalm TOMOHJIaH
npobenyap OWiaH TYIAUPAJA Ba JTaBOMUTA
KUMMAT YUKApWIAIN.

MaiijoH KEHIVIMTUHU aHUKJIAIITUPYBYUCH.
Uukapunagurad OeNTWJIapHUHT MHHUMAT

[<KeHrIuK>| Ny COHWHM aHUWKJanau. 3apyp Oyica Kuiimar
E3UITUIIMIAH OPTTaH >KouiIap mpoden Onman
TYJTUPUIIA]IHA.
Anukmuk. Yukapuiaauran OeNTHIapHUHT
[.<xoHa>] Mk Makcuman coHuHu Kkypcaranau. Conparu

paKaMJIapHHUHI" MUHHNMAJI COHUHH.

Vmyam  MoamdHKATOpH. ApPryMEHTHHHT
[FIN|h[IL] Nk kucka (short - h) éxu y3yn (long —I,L) xypu-
HUIIWHY, aJpeC TYPUHHU aHUKJIAH TN,

<typ Oenarucu> AprymMeHT KulMaTH aJIMalITHUPWIAJIATaH

Typ ajoMaTH OEITHCH

dopmariu E3umn pyHkimscu Printf() Kynaaru npoToTrira sra:
int printf(const char * <popmar>[,<aprymenrt>,...])

by ¢yHkiusa crangapt okumra QopMatiaiiral YUKaApUIIHA amajira OIIUPaIH.
OyHKIUS apryMeHTIap KeTMa-KeTJIUTUIard Xap Oup aprymMeHT KUWMAaTUHU
KaOyn  Kujmaaud  Ba yara <dopmar> carpugaru Moc  (opmar
AHUKJIAIITUPYBYUCHUHU KYJUIAaUIM Ba OKUMIa YUKapaIu.

11.4—xansan. printf() GyHKIUACHHUHT aJIMAIITUPUIIAJNTAH TYp OeNruiapu

Typ KyTn.]EaeTraH Yuxkuum popmaru
aJioMaTu KuiimMaT
CoHn kuitMartiiapu
D ByTyH con Nmopanu yHnuk OyTyH COH
I ByTyH con WNimopanu YHnuk OyTyH COH
O bytyn con Nimopacu3 cakku3iank OyTyH COH
U BbyTtyH con Nmopacu3 YHIMK OyTyH COH
WNmopacu3 yH onTHIMK OyTYH COH
X byryn con (a,b,c,d,e,f Oearunapu umuIaTHIIAIN)
HNmopacu3 yH onTHIMK OyTYH COH
X byryn con (A,B,C,D,E,F Gearunapy uiiaTHIaIHN )
F CysyBHu HyKTATH COH [-]dddd.dddd kypunummnaru cy3yBuu
HYKTaJIN COH
£ CysyBHu HyKTATH COH [-]d.dddd éxu e[+/-]ddd xypuHwHIIH-
JIaT¥ CY3YBYH HYKTAJIN COH
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Kypcartuiaran aHukinkka moc € éku f

G Cy3yBuHW HYKTaJIl COH
IIAKJIMIATH CY3yBUM HYKTAIH COH

K¥ypcaruiaran aHUKIHMKKA MOC € Eku f
E,G Cy3yBYM HYKTaJu COH | IIAKJIMJIATY Cy3yBYH HYKTAJIH COH. €
dbopmar yayH ‘E’ dom stunau.

benrunap

Carpra KypcaTkuu 0-OGenrucu ydpamaryHda €Ku Kypca-
S TWITAaH aHUKJIMKKA DHpHUIIAIMaryHya
OenruwiIap OKMMIra YuKapuiIaIu.

C benrn butTa 6enru ynkapunaau

% Xed HuMa ‘9%’ Genrucu OKUMIa YHKapyIaIn.

Kypcatkuunap

int kypcaTkuy %n aprymenturada MmyBaQQdakusTIH
(int* arg) YUKApUITaH OCNTHIap COHMU, alfHAH 1Ty
int  kypcarkmum Oyitmua anpecnaa
CakJIaHau.

Kypcarknu Aprymentan YYYY:ZZZZ éxm ZZ77
P KYpUHUILINATA VH OJTWJIMK COHra
alTaHTHPUO OKUMTIa YUKAPAJIH.

Xap Oup dopmar aHUKJIAMITAPYBUUCHUTA OUTTA Y3rapyBud apecu MOC KEITUIIIH
Kepak. Arap QopmaT aHUKIAMITUPYBUMIAPU COHMU Y3rapyBUM-JIapAaH KyI
Oyica, HaTWXKaga HUMA OYIWINIMHU OJJIMHAAH alTuO OYimMaiinu. AKC xosja,
AbHU y3rapyBumjiap COHM Kym Oyica, OpTUKYa ¥y3rapyBumjap HHoOaTra
OJIMHMaiM. Arap oxkuMmra 4ukapuil wmyBad-dakusTin Oyica, GyHKUUS
YUKapUITaH OaifTiap COHUMHM Kaitapaau, akc Xonna EOF.

printf() dysknusicuanHaT <popmar> caTpu apryMEHTIIAPHU aJIMalll-
Tapull, QopmaTiam Ba OepwiIraHjiapHd OKHMMra YHKapUIl >KapaéHUHU
OOLIKapa Iy Ba y UKKU TypJard 0OObEKTIapiaH TallKWil TOMa Iu:

- OKHMMTa Y3rapuIlcu3 YUKapHIaJurad o i oenrumiap;

- apryMeHTJap pYyHXaTUJAru TaHJAHAAUTaH aprymMeHTra KyJUlaHu-
naaurad popmaT aHUKJIAIITHPYBYMIAPH.

dopMaT aHUKJIAIITUPYBYMCH KyHHUIATH KYPUHHUILTA 3ra:

% [<6aitpox>][<.keHrnuk>] [.<xona>][F|N|h|I|L] <Typ 6enrucu>

dopMar aHuKIAMITAPYBUMCH ‘%’ OenrucupaH OouUIaHAAM Ba YHAAH KEWHH
11.3—xanBanma KeNTUPWITaH MmapT €KW IMapT OyIMaraH KOMIIO-HEHTaiap
KeJau.

ANMamTupuiIaIurad Typ OCITHCHHMHT KaOyJl KWJIMIIM MYMKUH OyiraH
oenrunap 11.4- xxanBanaa KeATUPUITaH.

bepunrannap KulMaTiapuHU OKMMIAH YKHII Ba OKMMIA YWKapHUILIA
scanf() Ba prinf() ynknusiapunan doiinananuira MUCOII:

#include <stdio.h>
int main()

{
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int bson, natija;

float hson;

char blg, satr[81];

printf ("\nButun va suzuvchi nuqtali sonlarni,");

printf ("\nbelgi hamda satrni kiriting\n");

natija=scanf ("%d $£ $c $s", &bson,
&hson, &blg, satr) ;

printf ("\nOgimdan %d ta giymat o'qgildi
",natija);

printf ("va ular quyidagilar:");

printf("\n %d %f %c %s \n",bson, hson, blg,
satr) ;

return O;

}

[Iporpamma doitnananyBungad OyTyH Ba Cy3yBUM HYKTQJId COHJIAPHH,
Oenru Ba caTpHU KHUPUTUIIHU cypaiau. byHra sxaBoOan (doligananyBuu
TOMOHUJAH

10 12.35 A Satr

KUIMaTJIapyu KUPUTUIICA, SKPaHTa

Ogimdan 4 ta giymat o'qildi va ular quyidagilar:
10 12.35 A Satr

caTpJiapy YOI STUIIA]IH.

41-maB3y: /luHamuk Ty3uiManap

ASKpaTHWJITaH €oar: 2 coat
MaiuryJioT Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosiiap):

1.C++ Tumaaru nporpamMmma Ty3WJIUIIN Ba YHUHT KOMIUJISIUACH
2.C++ tunuaa 6axxapuityBuu (aiin spatuin O00CKuwIapu

Mag3ynaru acocwii TasH4Y TymryHUanap Ba wuOopamap: Ilporpamma,
KOMITWJIALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMIUJIISATOP.
bepunrannap yctuma unuiamiga yJIapHUHT MUKIOPH KaH4Ya OViummm Ba
ylapra XOTHpaJaH KaHya >KOM axpaTUIl KEpPaKIWITd OJAUHIAAH HOMab-TyM
Oymumm mMyMmkuH. [Iporpamma wummiam maiTuma Oepwiraniap ydyH 3apypar
Oyiinua XOTUpaJaH KOW aXpaTHIl Ba yJIapHU KypcaTKuwiap OwusaH Oofiaml
OpKQJIM SITOHA TY3WJIMaJlap XOCWJI KUJUII Kapa€HU XOMmupamuue OUHAMUK
makcumomu naevunaau. by ycynga xocun Oynran OepuwiraHiap Makmyacura
OepuneaHiapHuHe OUHAMUK MY3uiMaiapy Neiunaand, YyHKA YJIapHUHT YI4aMmu
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nporpaMMa Oaxapuiuiiuaa Yy3rapud Typaau. llporpammanampa AMHAMHK
Ty3uJaMalapJlaH 4YM3UKIW pyixarnap (3aHwxupriap), cTekiap, HaBOatiap Ba
OuHap Japaxtiaap HUcOaTaH KYI MIUIATUIAAU. YJap Oup - OMpUIaH JIeMEeHTIIap
Yypracunaru OOFJIaHUII-IAPU Ba yiap ycTHaa Oakapuiaguran aMmaisiapu OusaH
¢dapknanagu. IlporpaMma wumammaa Ty3wiaMmanapra SHTH — DJIEMEHTIIAp
KYIIUJIWIIA €KUM MaBXKYJIAPU YUYUPUIUIINA MYMKHUH.

Xap KaHAall OepWIraHJIAPHUHT JTUHAMUK TYy3WJIMAacu MaiJloHIapJaH
TAIIKWI TOMAAH Ba YJIAPHUHT aipUMIIapH KYIIHU dJIEMEHTIap OuiiaH OOFIaHuUIIT
YUYH XU3MaT KHJIaIu.

Macana. Honpgan dapkmu OyTyH coHnapjaH uMOOpaT YM3UKIN pyixar
APATUJICUH Ba YHJIaH KYpPCAaTWJITaH COHI'a TEHT 3JIEMEHT YYUPUII-CHH.

DyTyH COHNapHMHI YH3UKJIA pyuXar KypUHUIIMAATW JTHHAMUK
Ty3uIMalapy KyWujard MaioHaapiad TallKuil TOTA Iu:

struct Zanjir
{
int element;
Zanjir * keyingi;
}i
IIporpamMmma MaTHuU:

#include <iostream.h>
struct Zanjir
{
int element;
Zanjir*keyingi;
}i
Zanjir * Element Joylash(Zanjir*z, int
yangi_ elem)
{
Zanjir*yangi=new Zanjir;
yangi->element=yangi elem;
yangi->keyingi=0;
if(z) // pynxar 6ym smac
{
Zanjir*temp=z;
while (temp->keyingi)
temp=temp->keyingi;// pYMXaTHUHT oxXMpITHU
BJIeMEeHTHHU
// Tormu
temp->keyingi=yangi;// ssHTM 3JIeMeHTHM pyixaT
// oxupura xyummu

}
else z=yangi; // pynxar 6yum
return z; // pyhxar 6Goum ampecHHM KanTapuu

}
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Zanjir * Element Uchirish(Zanjir*z, int del elem)
{
if(z)
{
Zanjir*temp=z;
Zanjir*oldingi=0; // xopwuit 3JeMeHTAAH OJIOUHIMU
// PneMeHTra kKypcaTKmuy
while (temp)

{

if (temp->element==del elem)

{

if (oldingi) //yumpunagmuran 5SJIeMeHT OUPUHYU

sMac
{
// YyuuMpunaguraH SJeMEeHTIOAH OJIAMHIM SJIEMeHTHU
// KeMMHIM BJeMeHTIa yJal
oldingi->keyingi=temp->keyingi;
delete temp; // >neMeHTHM Yyumpuum
temp=o0ldingi->keyingi;
}
else
{
// yuupunaguraH SJeMeHT pyixaT 6Goumna
z=z->keyingi;
delete temp;
temp=z;
}
}
else // »neMeHT yumMpuiaguraH COHT'a TEHI' 3Mac
{
oldingi=temp;
temp=temp->keyingi;
}
}
}
return z;

}
void Zanjir Ekranga(Zanjir*z)
{
cout<<"Zanjir elementlari:'"<<endl;
Zanjir*temp=z;
while (temp)
{
cout<<temp->element<<' ';
temp=temp->keyingi;
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}
cout<<endl;

}

Zanjir*Zanjirni Uchirish(Zanjir*z)

{

Zanjir*temp=z;

while (z)
{
z=z->keyingi;
delete temp;
temp=z;
}

return z;

}

int main()

{

Zanjir*zanjir=0;

int son,del element;

do

{

cout<<”\nSonni kiriting (0-jaryon tugatish): “;
cin>>son;

if (son)zanjir=Element Joylash(zanjir,son);

}

while (son) ;

Zanjir Ekranga(zanjir);
cout<<"\nO’chiriladigan elementni kiriting: ";
cin>>del element;

zanjir=Element Uchirish(zanjir,del_element);
Zanjir Ekranga(zanjir);

Zanjir=Zanjirni Uchirish(zanjir);

return 0;

}

[IporpammaHuHr 601 (QYHKIMICUAA YA3UKIN PYUXAT XOCHI KWIKII YYyH
Zanjir Typunarua zanjir y3rapyBuMCH aHUKJIaHTaH OYIuO, yHra Oy KypcaTkud
kuitmatn 0 Oepunran (yHuHr skBuBasieHTH - NULL). Keliun Takpopnam
olrepaToOpH TaHAcHa KJIaBHaTypajaH OyTyH coH ykuiuaau Ba Element Joylash()
GYHKUMSICUHM  YaKUpHUIL OpKalu Oy COH pyixarra oxupura KyIIWIaIu.
@OyHKIMSA SHTH XOCWJI OyiraH pyixar OOIIMHHHT aapecHHH sHa Zanjir
y3rapyBuucura Kantapaau. Arap kiaBuatypajgad 0 COHU KUPUTHIICA PYUXaTHU
XOCWJI KUl xkapa€Hu tyraau. dapa3 KWIAIMK KyWHIard COHJIap KeTMa-
KeTnuru kuputwiran Oyncun: 1,2,3,3,5,0. V xomma xocun Oynran pyiixar
Kyhungaru kypunuiga 6ymnanu (10.1-pacm):
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10.1-pacm. bemmra congan TalIkui TONTaH YA3UKIHM pyHxaT

Xocun Oynran pyiixatHu Kypumn yuayH Zanjir_Ekranga() ¢yxkuwmscu
YaKUPWIAJAA Ba DKPaHJA PyWXaT JJIEMEHTJIApU 4om JdThWianu. Pyiixar yctuaa
aman cudaruga OepuiiraH COH OWJIaH yCTMa-yCT TYIIQJWTaH >JeMEHTIIApHH
Yuupum macanacu KapainraH. byHuHr yuyH Vumpwiaaurad coH del_element
y3rapyBumnra ykmnaau Ba y Element_Uchirish() dynkmus-cn gakupmmmmna
apryMmeHT cudaruna y3atunaan. Oyskuus Oy coOH OMilaH ycTMa-yCT TylIaJAuraH
pyixaT snemMeHTIapuHu Vuupanu (arap OyHaal SJeMEHT MaBxyj Oyica) Ba
y3rapran pyuxar OOIIMHUHT aApecu-HU Zanjir y3rapyBurcura Kairapubd oepaau.
Macanan, pyiixatnan 3 CcOHM OWJlaH yCTMa-yCT TYIIQJUIaH »3JIEMEHTIAp
YUMpuITaHIaH KeMuH y Kyduaaru Kypunuiira sra oynaau (10.2-pacm):

zanjir
o——r—» 1 |+ 2 | e—» 5|0

10.2-pacwm. PyiixaTnad 3 COHMHU YuupriiranjaH KeUUHTH KYPUHHUIII

V3rapran pyixaT sneMeHTNApH SKpaHTa doNm STWiaad. Ilporpamma
oxupuaa, Zanjirni_Uchirish() ¢yHkuuscHHA YaKUpHI OpKAIH pyHdXaT ydyH
JUHAMUK paBUILIJA aXpaTWiraH Xotupa Oymartwiaad (rapud Oy HWIIHUHT
porpamMma Tyramy nantuaa oaxapuiIuIMHUHT MAbHOCH HYK).

JluHaMuK Ty3uJaManapaard y3raptupuuuiap (pyixarra 3JIeMEeHT KYIIWII
€KM YuMpull) MOC CTaTHMK Ty3wiIMaiapra HucOaTaH KaMm amaijapiaa
OakapwiMIIM, yjaap BOCUTacHJa MacajaJlapHU caMmapaid  CYUIITHUHT
acociapuiaH Oupu XucoOJIaHaIH.

42-maB3y: bepunrannapHUHT TUHAMUK Ty3WJIMalapy: YU3UKIU pyiixatiap,

CTEKJIap
ASKpaTHJITaH €oar: 2 coat
MaiuryJioT Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBosiap):

1.C++ Twimaaru nporpamMmma Ty3WJIUIITN Ba YHUHT KOMITUJISIUSACH
2.C++ tunuaa 6axxapuityBuu (aiin spatuin O00CKuwIapu

Mag3ygaru acocud TasHY TylIyHUaiap Ba wubopanap: Ilporpamma,
KOMITWJISILIUSA, KOMIIAHOOBKA, IPEMPOLECCOP, OKUM, KOMITUIISATOP.
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43-maB3y: HaGaTnap Ba OuHap mapaxtiap

AKpPaTHJITAH COAT: 2 coat
MairyJior Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBosiap):

1.C++ Tunmuaaru mporpamMma TY3WIHIIA Ba YHHHT KOMITHIISIIUASCH
2.CH++ tunmaa 6axxapuiryBuun (aiii sipatuin 00CKUdIapu

Mag3ynaru acocuil TasH4Y TylmryHuanap Ba wuOopanap: I[lporpamma,
KOMIOWISLYSA, KOMIAHOOBKA, MPENPOLIECCOP, OKUM, KOMITHIISITOP.

44-map3y: C++ tunuaa cudduap. CuHpHU Ba 0OBEKTIapHU TaBcU(IIAI.

A’KpaTHJIraH €oar: 2 coat
MaryJioT Typu: Mabpy3a

JIAPC P E XX ACH (acocwuii caBoiap):

1.C++ Tunmaaru nporpamMmma Ty3WJIUIIN Ba YHUHT KOMIWISIITUSACH
2.C++ tunmuaa OaxxaprryBuu Gaii spaTuil OOCKUIIapu

Mag3ygarn acocuil TasHU TylIyHuajap Ba uOopanap: IIporpamma,
KOMITWJISIMSA, KOMIIAHOOBKA, TPEMPOLECCOP, OKUM, KOMIUJIISATOP.
Tasinu cundgaap.

Tasiny cundnap C++ THIM UMUK UMKOHUSTIAPUHU KEHTAUTHPUO NacTypyu
onauAa aMaIMETHUHT Mypakka0 MacajajlappyHd  CUMINJA aH4a KyJalIuk
apataau. Y0y MaB3ya cu3 KyluaaruiapHu Oumub ojacus.

e Cunduap Ba 00beKTIIap y3ugaa HUMaHHU udoaanaiam ?

e Sluru cunHu Ba Oy cMH(] OOBEKTUHU KaHAAl XOCHII KWJIUII Kepak?

e OyHKIMSA ab30Jap Ba y3rapyBuM ab30jap HHUMA ?

e KOHCTpYKTOp HMMa Ba YHU KaH/Iail UIIUIATUII KEpakK ?

AHrv TEN TY3UIL.

Onaunru gapciapaa OyTyH, XaKUKUW Ba OSITWIM TUIIap OWJIaH TaHUIITaH
SAWK. YnapaaH MabiIyMKH, THUII OpPKalld y3rapyBuM XyCyCHUATIApH
xapakrtepiaHaad. Macanan, arap Height Ba  Width y3rapyBuwnapHu
uIopacus Kucka OyryH (unsigned short int) TuOmMma 9BJIOH KUIICAK,
ynapHuHT Xap Ooupu 0 - 65535 nguanasoHgard COHJIApHU KaOyn  KUJIMIIH
MyMKHUH Ba OyHaa ymap 2 OaltnaH >xoil sramaiiau. Arapna cusz Oy
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y3rapyBuniapra mry OpajiuKIaH Tallkapu OUpop COH OepMoKuu OVicaHru3s
XaTOJUK XaKuJa axOopoT OJlacu3.

Hlemak, Height Ba Width ¥y3rapyBumnapuau uIIopacu3 OyTyH COH 11e0
9BJIOH KUJIUIIAAH cu3 Oy Y3rapyBUWIApHU KYIIUII €KW YJIAPHUHT OUPUHUHT
KMIUMaTUHU UKKMHYACHUTA Y3JIaIITUPUII MMKOHHTA 3Ta Oyacus.

Jlemak y3rapyBuu THUIIH:

® YHUHI XOTHPAJaru YI4OBUHU

® y CaKJallll MyMKUH OYJITraH MabJIyMOT TUIIMHU

e VHHUHT épaamuaa Oakapuin MyMKUH OVIraH omnepanusuiapHu
aHUKJIaNIu.

bepunrannapau TUNU Kateropusuiapu cudartuia aBTOMOOWI, YH, ojam,
reOMETpUK (urypamapHu MHUCON KWiIHO KenTupuil MyMkuH. C++ Tuiauaa
JACTypuM y3ura KEpakiau HUXTUEPUN TUIHHU XOCWJI KWIMIIM MYyMKHUH. By Tun
7ca MYKM TasiHY TUIUIAPHU XOccallapy Ba (PYHKIIMOHAT UMKOHUATIAPUHU Y3H1a
udorananu.

Huma y4yH HId TUI TY3ULI Kepak.

Opnatna pacTypiiap XOIMMIIAp XaKHAArd MabIyMOTJIapHU KalTa WIIUIAII
€KM  HMCUTUII CHCTEeMAcH WIIMHU HMMHUTAIUs KWIKII KaOu  amMaljaru
MacajajapHd euMin y4yyH &3wnanud. by Macanmanu ¢akarruHa OYyTyH €KH
oenrwim KudMatiap €paamMu OWsiaH XaM €4YUIl MYMKHH. Arapia Ccu3 Typliid
OOBEKTIIap YYyH YJKaH THUIUIAp XOCWJI KWicaHTu3 Oy MacajajlapHU EYMIII
eTapiauya cojja KypuHaau. borika cy3 OwiaH alTraHaa MCHTHII CUCTEMacu
WIIMHA UMUTAlUWs KWINILIA, arapa HCCHUKJIUK Yyidaruuiap, TepMOCTatiap Ba
OoinepaapHu UPOJATOBUM Y3rapyBUMIAP TY3WJICA YHH KOPUU KUJUII OCOHPOK
oynanu. by y3rapyBuuniap peajyIuKka KaHUYaJIMK sIKUH OYJica, YHUHT TacTypUHU
Ty3Ull LIYHYAJIUK OCOH O¥ynanu.

Cundap Ba cuH} ab30J1apH.

Suru tun cundHU YBIOH Kuui ounad ty3unaau. Cuad - Oy oup — oupu
OwiaHn (QyHKIMOHAN OpKalu OOFJaHTraH Vy3rapyBuujap Ba  METOJJIap
tymiamuaup. Cunduapra amanuéTian KYyNruHa MUCOJUIAP KEITUPHUIIT MYMKHUH.
MacanaH, aBTOMaOWIHHU FIJITUPAK, OIIUK, YPUHIWK, OWHA Ba OOIIKa
KUCMJIApAaH TAIIKWJI TOMTaH KOJUICKIWS €KW XalJaml Te3JIMTHHU OIIUPHIII,
TYXTaTulll, OypHIll UMKOHUATIApUra sra Oyiaran oO0BEKT Ae0 TacaBBYp KUJIUII
MyMKUH. ABTOMOOWI ¥3uga  Typiaw OXTHET KUCMJIApHU  Ba yIapHH
GYHKIUSUTApUHN  MHKATICYJISIIUS Kuiaan. ABToMoOmn — kabu cuH(pma Xam
WHKAICYJSALMs KaTop HWMKOHMATIApHU Oepamu. bapua mabiymornap OutTa
OOBEKTAa  WWFWITAaH Ba yjlapra OCOHTMHAa Mypo)KaaT KWIHII, YyIapHH
y3rapTupuIn Ba Ky4upuill MyMKHH. CH3HUHT CHUH(UHTU3 OWIIaH HIIJIOBYH
JTACTypUl KUCMIIAp, SbHU MIDKO3JIAp CH3HUHT OOBEKTUHTHU3/IaH, YHUHT KaHJai
WIUTANIK/IAH TalllBUIIIaHMAacaH, Oemaion (oraamaHuuiapi MyMKHH.
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Cund y3rapyBUWIApDHUHT UXTHEPUNA  KOMOWHAIMSCHIAH, UTyHWHTIEK
Ooomka cuH(map TUapuaaH — ubOopar OynummM  MyMkuH. CuHdparu
y3rapyBuniap y3rapyBuu — ab3ojiap kM xoccanap aednnaan. Car cuHHU
YpUHIUK, paauonpuéMHUK, IIIMHA Ba OOIIKa Y3rapyBud - ab3ojapjaH uoopar.
V3rapyBun — ap3omap (akaTrMHA Y3IApPHHUHT CcHH(IApUIa  ETammap.
Funnupak Ba MOTOp aBTOMOOWIHMHI KaHJIal TapkuOud KucMu OYyiica,
y3rapyBuu — ab30J1ap XaM CUH(QHUHT IIyHAai TapKUOUi KUCMUIMP.

Cundparn QyHKIMsIap omarna Y3rapyBuM abiojiap ycTtuaa oupop Oup
aman Oaxapamwrap. Ymap (yHkus — ap3omap €k cuH( MeTo/mapu 1ed
aitunagu. Mashina cuHbU MeETOIJapu KaTopura Haydash () Ba
Tuxtatish () Meromnapu kupagu. Mushuk cuHbU XalWBOHHU &M Ba
OFUPNHUTMHUA M(GOAATIOBYN Y3rapyBUd — ab3ojapra sra OYJIWIIN MYMKHH.
[ynunraek, Oy CUH(HUHT (byHKIIMOHAT KucMH Uxlash (),
Miyovlash (), SichgonTutish () wMeromiapuaan nobopar O6yianu.

OyHKIUS — ab30dap XaM y3rapyBuM ab30Jlap CHUHrapu cuHpAa ETaau.
VYnap y3rapyBuu an3ofiap yctuaa amauiap Oaxapaau Ba CMHGHU (DYHKIIMOHAT
MMKOHUSTIIAPUHU aHUKIaNIH.

CvH(}HU 'bJIOH KUJIHIILI.

CHUH(HM BJIOH KWIHII YYYH Class KAIUTIU CY3H, YHIAH CYHT OUYMUITyBYH
¢durypanu Kasc, CYHT Xoccajap Ba MeTojulapu pyiixatu unmatuiagn. CHHQHU
9BJIOH KWIUII ENWIyBYM (QUIypaldd KaBC Ba HYKTalIM BEPryl  OpKalu
aKyHi1aHagu. Macanan, Mushuk cuHQUHM KyWujgaruda 3bJIOH KWJIHUII

MYMKUH.
Class Mushuk

{
unsigned int itsYosh ;
unsigned int itsOgirlik ;
void Miyovlash ()

}

Mushuk cuHOUHM >BJIOH KWIWIIAA XOTHUpa 3aXyUpajaHMaiau. JbIOH
KHWIAII, KOMITAIssTopra Mushuk cuHQUHE MaBXyIJIMTUHHU, XaMJa YH/Ia KaHJai
KAWMAaTIap cakiamy MyMKHHIUTH (1tsYosh, itsOgirlik) Ba y KaHmaii
aMaJiIapHu OaKapHIIH MYMKHWHJTUTH (Miyovlash () MGTOI[I/I) XaKuaa xadap
O0epanu. bynaan tamkapu, Oy BJIOH KWIWIIT OpKaJId KoMIuistopra Mushuk
CUHUHUHT ¥yi1yamMu, sbHM xap Oup Mushuk cuHbU 0OBEKTH Y4UyH
KOMITWJIATOP KAaH4a >KOM a)KpaTUIIM JO3UMIIMIH XaKUJa XaM MabllyMOT Oepajiu.
Macanan, xopuii Mucoiga OyTyH KuHWMar ydyH TYpT OalT Taynad KWJIMHCA,
Mushuk cuHpu O0OBEKTH VIUOBH Cakku3 OalT OYyiamau. (itsYosh
y3rapyBUMCH YUyH TYpT OailiT, 1tsOgirlik ¥3rapyBuucH y4yyH TYpT Oaiit).
Miyovlash () MeTOAW XOTHpaAJaH KO aXXKpaTHIITHHU Tanad KuIManIu.
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OOBEKTHH bJIOH KHUJINII
Auru  Typaaru  oOBEKT XyAaM OAAUM OYTyH COHJIM Y3rapyBUMJIEK
aHUKTaHaau. XaKUKaTaH XaM UXTUEpPUN OYTYH COHJIM Yy3rapyBuM KyHujarumda
aHUK/JIaHAIU.

unsigned int MyVariable
// wmopacus OyTyH COHHM AHUKJIANMMAS

Cat CuH}uaaru oObEKT 3ca Kyhuaarnda aHuKIaHaIu.

Mushuk Frisky // Mushuk OOBEKTMHU AHUKIIANMUS.

by mactypuii kognapna unsigned int tunmparu MyVariable Homum
Vy3rapyBuu Ba Mushuk cuHGUHUHT Frisky HOMIM OOBEKTH aHUKJIAH]IH.
Kynruna xomnmapaa cuH@ Ba  00BEKT TyHIyHYaJApUHM — WIUIATHUINIA
YaJKalUIMKKa Wyn Kyvwiaad. [IyHuHr ydyH, o6bexT CHMHOHMHT OMpop
OUp SK3eMIUIAPY (HYCXacy) HKAHIUTHUHU siHA OMp OOp TabKUIAI XKOU3.

45-maB3y: CuH( MaliJoHIapu Ba METOAJIApU

ASKpaTWIraH coar: 2 coat
Mamryaor Typu: Mabpy3a

JAPC P E XX ACH (acocwuii caBoiap):

1.C++ Tunupary mporpamMma TY3WINIIN Ba YHUHT KOMITHIIAIIUSICH
2.C++ tunuaa 6axxaprnyBuu Gaii sspaTuil 00CKUYIapu

Map3ynaru acocuwii TasH4Y TymryH4anap Ba wubopamap: [Iporpamma,
KOMITWJIALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMIIUJISATOP.

CuH ab3os1apura Mypo>kaaT KUJIMII UMKOHHM.

Mushuk cundunusr pean 00beKTHHN aHUKIATaHUMHU3/aH CYHT 0y 00bEKTHHHT
ab30JIapura MypokaaT KWINII 3apypHUITH TYFUIUIIN MyMKUH. ByHUHT yuyH OeBocuTa

mypoxaar ( . ) omeparopu kymianunaau. Macanan, F'r1 Sk y oobexrunnar We1ght
Y3rapysun - ab3ocura O 0 coHMHH Y3MamITHPMOKYM GY/IcCaK KyHUIarH sKyMIaHU E3UMIMMU3
JIO3UM.

Fresky.Weight=50;

Meow () MeToauHu 4aKuMpHII y4yH 3ca

Frisky.Meow () ;

KyMIIaCUHU €311 JTO3UM.
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KuiimaT cuHdra smac 06’beKTra y3jalmTupuiagu

C++ tunupa Oepwiraniap THINUMra Kuimar y3namrupuinmaiiau. KuiimaT akartruna
y3rapyBumiapra Oepwianu. Macanad, KyWnaaru €3yB HOTYFPHIHD:

Int=s // HOTYyTpWU

Komnunarop 1Nt Tunura KuitMaT ¥31aTHPHIIMIIK XaTOMUK SKAHIMTH Xakuaa xabap
Oepanu. Xynau u1y HyKTau — Ha3apJaH Kyiunaru €3yB XaM HOYPUHAMD:

Cat.itsYosh= 5 // HoTYTpPM

Arapmpa Mushuk o6bexr 6ynmacnan cung 6yica, rokopugaru U(OIaHu XaM
KOMITMIIATOP XaTo 1e0 XHcobmaiiny. Y3namTupyin aMaIuay 6akapHInIa XaToMKKa i1
Kyiimaciuk yayH onaua MU shuk cuH¢wura Terunum F' Y is ky O00BEKTUHU XOCHUII

kuum Ba yauar 1 £ SYOSh  wmaiinonura 5 xuiimatunu 6epunt nosum.
Mushuk Frisky;
Frisky.itsYosh=5;

CuH ab3os1apUra MypoKaaT KHUJIUII

HUMKOHHMWHH 4YerapaJsialll.

CuH(bHY 9BJIOH KM OMp HEUYTa KaJIUT cy3napiaaH Qoiinanannnaay. YnapiaH 3HT
myxuminapu pPublic (oumk) sa private (énuk) kamur cyzmapu 6y1u6, ynap
OpKai OOBEKTHUHT ab30JIapura MypoxXaaT KHJIWII UMKOHMATH YerapajiaHay.

CunduuHT Oapya METOJUIapH Ba Xoccajapu OONUIaHFUY XO0Ja €MUK /1e0 IBJIOH
KumuHaau. Enuk awv3onapra (akaTtrvHa My CHMHQHHMHT METOMIApH OPKAIMTMHA MYpOYKaaT
Kl MyMKAH. OOBEKTHUHT OYMK ab30JIapuTa 3ca JacTypaaru 6apya ¢yHKIusIiap
MypoxaaTr KWiunuiapy MyMkuH. CuHG ab3oiapura Mypoxaar KWIMII UIMKOHUHM Oenruiant
KyJla MyXUM XycycusTt 0ynub, Oy MacajaHu €4HIlla yH4Ya KarTa Taxxpuoara sra Oyimaran
JacTypiapumiap KYyluH4a KUHMHYMIUKIapra 1yd kenaauiap. by XonatHu 6atadcunpok
TYIIYHTUPUII Y4yH MaB3yHH OOIIMJa KEJITHPWIraH MacajlaMHu3ra KalTaMus.

Class Mushuk

{
unsigned int itsYosh;
unsigned int itsOgirlik;
void Miyovlash () ;

}
By tap3aa cundnu w08 ka1t sYoshea1tsOgirlik

maiinonnapu xam, M1 yovlash () meromu xam énuk ab3o cudaTuia aHUKIaHAIH.
Jlactypna roxopuaaru taptuona MUushuk cundu >paon kunmeran 6yinca Ba 6y cund

sKk3eMmspu 6ynran oobektHuHr 1€ SYOSh awssocuramain () ¢yukuuscu
TaHacUIaH Typub MyporKaaT KUJICAK KOMIIUIIATOP XaToNMK Py Gepraniuru xakuaa xadap
Oepaau.

Mushuk Barog;
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Barog.itsYosh = 5 // XaTojnuk!

// Enuk ab30ora  MypoxXaaT KWUJIMI MyMKMH 3Mac.

Mushuk cungu anzonapura gacrypaunr 6ommka 06beKTIapH TOMOHHAAH
MYpO3KaaT KUJIUII HIMKOHMHH XOCHJI KUJIMOKYH 6yicak, yan PUb 1 1 C kamutnu cysu

OpKa.]'II/I amMaJira OI_HI/IpaMI/IS.
Class Mushuk

{
public:
unsigned int itsYosh;
unsigned int itsOgirlik;
void Meow ( );
}
Duau PUb 1 i C kanumm cy3u opkanu cunduunr Gapua avzonapu (1tsYosh,
1itsOgirlik, Miyovlash () ) ouuk ab3o 6yau.
6.1 — nuctunraa Mushuk cundu ouwk y3rapysum an3onapu Ouna b10H
KWJINHTaH.

6.1. — mucTuHr. Oaauii CHHPHUHT 0YHUK Ab30CUTa MYPOKAAT.

1.# include < ilostream.h >;
class Mushuk;
{
public:
int itsYosh;
int itsOgirlik;
}
int GetYosh(); // Inlizchada Get—- olmog
void SetYosh (int Age); //Set - o zgartirmog
void Miyovlash () ;
private:
int itsYosh;

int main ()

{

Mushuk Frisky;

Frisky.itsYosh= 5;

// Yy3TapyBuM — ab30Ta KUMMAT Y3JIallTUPUIIION .
cout << “Frisky ” <<Frisky.itsAge;

cout <<“ yoshdagi mushuk.\n”;

return 0O;

}

HATHWXA:
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Frisky 5 yoshdagi mushuk

CuH} MeToAJIJaApUHH AaHUK/IAHUIIHU
CuH(} MeToANHM aHUKJIAII Y4yH OUPUHYM CUH( HOMH, KeHUH UKKUTA UKKH HYKTa,

(yHKUMA HOMH Ba napamerpruapy ésunaau. 6.3. — muctunraa Mushuk  cunduaunr
(byHKIMS ab30CHHN aHUKIAHUIIA KYPCATHIITaH.
6.2. — aucTuHr. Oaauid CHHPHUHT METOAUMHU AHUKJIAHUIIM.

1. #include <iostream.h>

class Mushuk
{
public:
int GetYosh ()
void SetYosh (int yosh);
void Miyovlash () ;
private:
int itsYosh;

}

// GetYosh dyuxumsacu itsYosh énux ysrapyBum
// @B30HMHT KUMMATMHM KauTapalu

int Mushuk::GetYosh () ;

{

return itsYosh;

}

// SetYosh dyuxkumsacu itsYosh ¥yzrapyBum -
// ab30ra KuUMMaT y3JamTupani.

void Mushuk:: SetYosh(int yosh)

{

// itsYosh ¥y3rapyBum — abw3ocura yosh

// KuUMMaTH napamMeTrpu EpnamMmuua Oepuiani.
itsYosh=yosh;

}

void Mushuk: :Miyovlash ()
{

cout << “Miyov,miyov,miyov.\n”;

}

int main( )
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{
Mushuk Frisky;

Frisky.SetYosh (5) ;
Frisky.Miyovlash () ;

cout << “Frisky” <<Frisky.GetYosh({();
cout << “ yoshdagi mushuk.\n”;
Frisky.Miyovlash () ;

return 0;

}

HATUXA:

Miyov, miyov, miyov
Frisky 5 yoshdagi mushuk
Miyov, miyov, miyov

46-maB3y: Koncrpykrop Ba [lectpykropmap

ASKpaTHJITaH €O0ar: 2 coar
MairyJioT Typu: Mabpy3a

JAPC P E XK ACH (acocwuii caBoiuiap):

1. KoucTpykTopnap
2. JlectpykTopaap

Map3ynaru acocuwii TasH4Y TymryH4anap Ba wubopamap: [Iporpamma,
KOMITWJIALMS, KOMIIAHOOBKA, IIPEMPOLECCOP, OKUM, KOMIIUJISATOP.

KoHcTpyKTOpJ/1ap Ba AeCcTpyKTOpJiap
BbyTyH coHiM y3rapyBUMHM AHUKJIAIIHUHT WKKA XWI Uymu  Oop.
bupuHuucH, ONIMH Y3rapyBUMHM aHUKJIAIL, KEMUH 3ca yHra OMpop Oup KuimMar
y3nmamrrupumaup. Macanas,
int Ogirlik; // ¥y3TapyBUMHM aHMUKJIIAI
........ // Oy epna Oomka mubomasap Oop
Ogirlik=7; // ¥y3TapyBUmMTa KUMMAT Y3JAWLTUPAMUS.

WNkxvHuyucH, y3rapyBYd aHUKJIAHUIIK OWjaH OWpra yHra AapxoJjl KHimaT

V3JIamTupuiIagg, MacaiaH:
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int Ogirlik=7; //y3rapyBuUuMHM SBJIOH KUIAMUS
//Ba yHTa KUMMAT y3JallTUPaMmus.

KuitmaTr Oepuinn amanu y3rapyBud aHMKJIAHUIIM OWJiaH yHTa OOUUIaHFUY
KUMMaT V3IalITUPUWIWIIMHA — aHrjatagu. KelnHuanuk, Oy Y3iamTupuiran
KHUIIMATHU Y3rapTUPUILINHTU3 XaM MYMKHH.

Cun@HUHT y3rapyBUM—ab30cHra KaHjail Kuimat y3namrtupuiaau? ByHuHT
yayH cuH(Ia KOHCTPYKTOp nae0 aTairyBud Maxcyc GYHKOHS — ab30
UIUTATWIAAU. 3apypuii BakTAa KOHCTPYKTOp OWp HeuTa MmapaMeTpHH KaOyi
Kuiaau. JlekuH xeu KaHjail Tunjgaru Kuimat kairtapmaiiau. Konctpykrop — Oy
cuH(}p HOMHU OWJIaH YCTMA — YCT TyIIAIUTraH CUHG METOTUAND.

Cundma KOHCTPYKTOPHU IBJIOH KWIMHHUIIA OWIAH JECTPYKTOPJIAp XaMm
AQHUKJIAHUIIU JIO3UM. Arapja KOHCTPYKTOp CUH( OOBEKTHUHU TY3HUII Ba YHHUHT
y3rapyBunM — ab3oyiapura KuidMar Oepuinl BasudacuHu Oaxapca, JECTPYKTOP
MaBKyJl OOBEKTHUHT XOTUpaAaH yuupanu. Jlectpykropiap cuHd HOMHU OJIUra
TAIbAa (~) OEJNTMCHHM KYWHUII OpKAJIM aHuKJIaHaau. JlecTpykTopiap Xed
KaHJal apryMeHT KaOysl KWiIMalad Ba Xedu KaHJakl KuhMaT KalTapmaiimu.
Mushuk CHHGUHHMHT JeCTPYKTOPHU KyHuIarnya KYpUHUILA aHUKTaHAH:

~Mushuk ()

bouutanFuy 6epu/iraH KOHCTPYKTOP Ba JeCTPYKTOpJiap

Arapma cu3 KOHCTPYKTOP €KH JACCTPYKTOPHHM aHHWKJIAMacaHTH3, CHU3 yUyH
Oy WIIHM KOMIWJIATOPHUHT Y31 Oaxkapaau. CTaHAapT KOHCTPYKTOp Ba
AecTpyKTopiap OupopTa apryMeHT KaOyn KWIMaiad Ba Xed KaHAail amali
Oaxxapmaiu.

6.3. — aucTuHr. KoHCTpYKTOP Ba 1eCTPYKTOPJIAPHH KYIJIAHUIUIIH

1.# include <iostream.h>

class Mushuk
{

public:

Mushuk (int BoshlYosh) ;
Cat( )
int GetYosh({();
void SetYosh (int yosh);
void Miyovlash() ;
private:
int itsYosh;

b

// Mushuk cuHOM KOHCTPYKTOPMU
Mushuk: :Mushuk (int BoshlYosh)
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{
itsYosh= BoshlYosh;

}

Mushuk: : ~Mushuk ( )
{

}
// GetYosh odyHkumacu itsYosh ysrapyBum

// abB30CHMHMHI KUMMaTMHU KauTapanu
int Mushuk:: GetYosh ()

{

return itsYosh;

}
//SetYosh ¢yukumsacu itsYosh ¥yz3rapyBum -
// amb3ocura KuMMaT Y3JIamTHpanu.
void Mushuk::SetYosh (int yosh)

{
itsYosh= yosh;

}
// Meow OGYHKUMACKU SKpaHTa Miyov E3yBUHU
// uYukapuil yuyH MIUIATUIIANON.
void Mushuk:: Meow ()

{
cout << “Miyov.\n”;

}

int main ()

{

Mushuk Frisky(5);

Frisky.Meow () ;

cout << “Frisky”<<Frisky.GetYosh();
cout <<“yoshdagi mushuk.\n”;
Frisky.Meow () ;

Frisky.SetYosh(7);

cout<< “Hozir Frisky ”<<Frisky.GetYosh({()
cout << “yoshda.\n”;

return 0O;

}

HATHNXA
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Miyov.

Frisky 5 yoshda.
Miyov.

Hozir Frisky 7 yoshda.

47-maB3y: OnepatopiaapHH KaiTa rokiaml. Bopuciuk.

AsKpaTuHJIraH coar:. 2 coar
Mamryaot Typu: Mabpy3a

JIAPC P E XX ACH (acocwuii caBouiap):

1.OneparopnapHu KaiiTa FOKJIaIl
2. Bopucnuk TyuryH4acu

Mag3ygarn acocuil TasHY TylIyHuajap Ba uOopanap: IIporpamma,
KOMITIISAIMSA, KOMIIAHOOBKA, TPEMPOLECCOP, OKUM, KOMIUJIISATOP.
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Amaliy mashg’ulotlar.

1. Berilganlar turlari

Ushbu amamliy mashgulotlarda berilganlar turiga mos ravishda
kompyuter hotirasida egallagan joyi (baytlarda), ularning gqiymat diapozonlari va
berilganlarni bir turdan ikkinchisiga o‘tkazish bilan bog‘liq masalalar qaraladi.

Jadvalning har bir satridagi “Berilgan turi” ustunidagi turda o‘zgaruvchilar
e’lon qilinib, ularga mos ravishda 8, 10, va 16 lik sanoq sistemasi ko ‘rinishidagi
uchta giymat Kklaviaturadan Kkiritilisin. Bu giymatlar jadvalning keyingi
ustunlarida keltirilgan turlardagi o‘zgaruvchilarga o‘zlashtirilsin va chop etilsin
(agar mos satr va ustun kesishmasida '+’ turgan bo‘lsa). Chop etilgan natijalarga
izoh berilsin.

Namunaviy masala

short int turida berilgan o‘zgaruvchining qiymatini unsigned char,
unsigned short int, long int turidagi o‘zgaruvchiga o‘zlashtiring va ularning
giymatlariga izoh bering.

Yechish usuli
Masalani yechishda C++ tilidagi bir turdan ikkinchi turga oshkor va
oshkormas keltirish texnologiyasidan foydalaniladi.

Programma matni
#include<iostream.h>
int main()
{
short int n;
cout<<"n giymatini kiriting =";
cin>>n;
unsigned char n1;
unsigned short int n2;
long int n3;
nl=n; cout<<"nl="<<int(nl)<<endl;
n2=n; cout<<"n2="<<n2<<endl;
n3=n; cout<<"n3="<<n3<<endl;
return O;

}

Programma ishga tushganda n ning giymatini Kiritish so‘raladi va
kiritilgan qiymat boshqa turdagi o‘zgaruvchilarga o‘zlashtitriladi. Hosil bo‘lgan
natijalar chop gilinadi.

Masalan, n o‘zgaruvchining giymati sifatida -1 soni Kiritilsa, quyidagi
natijalar chop etiladi:

n1=255

n2=65535
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n3=-1

Natijalarga izoh

n=-1 sonining xotiradagi ichki ko‘rinishi 11111111 11111111”
ko‘rinishida bo‘ladi.

nl o‘zgaruvchi xotirada 1 bayt egallaydi va u n o‘zgaruvchining kichik
baytidagi giymatni gabul giladi (n1=11111111). Bu son ishorasiz butun son va
o‘nlik sanoq sistemasida 255 soniga teng.

N2 o‘zgaruvchi xotirada 2 bayt egallaydi va u n o‘zgaruvchining
qiymatini to‘liq o‘zlashtiradi (n2=11111111 11111111). Bu son ishorasiz
butun son va o‘nlik sanoq sistemasida 65535 soniga teng.

N3 o‘zgaruvchi xotirada 4 bayt egallaydi va "n3=n;” ko‘rsatmasi
bajarilishi natijasida n3 o‘zgaruvchida -1 sonining qo‘shimcha koddagi
ko‘rinishi hosil bo‘ladi (n3=111111111 11111111 11222211 111111211).

Amaliy topshiriglar
Jadvalning “Berilgan turi” ustunida ko‘rasatilgan turdagi qiymatni
“O ‘tkaziladigan turlar” turidagi qiymatga o‘tkazilsin va natija chop etilsin.

0’tkaziladigan turlar
unsigned

o Berilgan turi = . o 5

= SlslE Elu B |

| 2|58|65|8|=z|5|2 |8|8|s5
1 | short int e | B | | | = | o8 | = + I i
2 |Int + |+ [+ |+ ] + = w | | | #
3 | long int + |+ |+ |+ | + ]|+ |- + £ | = | %
4 | float + + + + + + + = oo g
5 | double + + + + + + + + — +
6 | long double + |+ |+ |+ + | + | + + * | — +
7 |char Be | o | s |68 [ B ] = | = + — _
8 |unsignedshortint | — | + | — | + | + | + | — T 4
9 | unsigned int e | | o | o | B | % | = + | = =] +
10 | unsigned long int + |+ | =]+ ]+ |+ |+ + |+ | =] #
11 | unsigned char e | o | =l | &l | = + | = + | +
12 | bool + o [ o= | e + | o= 4 e | = +

Izoh. Jadval kataklaridagi ‘+’ belgisi qiymatni o‘tkazish kerakligini,
‘¢ belgisi esa qiymatni o‘tkazish shart emasligini bildiradi.

2. Razryadlar ustida mantiqiy amallar

Berilgan a,b,n bayt kattaligidagi ishorali butun sonlar ustida quyidagi
amallar bajarilsin: a&b, alb, a*b, ~a&b, ~bla, a=a>>n, a=a<<n.

Namunaviy masala
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Bayt kattaligidagi ishorali butun a,b sonlar ustida razryadli mantiqiy
ko‘paytirish amali bajarilsin va natijaga izoh berilsin.

Yechish usuli
Masalani yechishda C++ tilida aniglangan mantigiy razryadli amallarga
tayaniladi.

Programma matni
#include <iostream.h>
int main()
{
char a=124, b=10;
cout<<’\na&b="<<int(a&b);
return O;

}

Programma ishlashi natijasida ekranga
8
giymati chop etiladi.

Natijani izohlash
Natijani izohlashda razryadli mantigiy amallar aniglanish gqoidasiga
asoslanadi.
A va B razryadlar ustida mantigiy amallar jadvali

A B A&B AlB A"B ~A
0 0 0 0 0 1
0 1 0 1 1 1
1 0 0 1 1 0
1 1 1 1 0 0

Berilgan a va b o‘zgaruvchilar (a=124, b=10) giymatlarining bayt
razryadlaridagi ikkilik ko‘rinishi mos ravishda
ko‘rinishda bo‘ladi.

01111100 va 00001010

a :01111100 (129
b :00001010 (10

a&b:00001000 (8)

Amaliy topshiriglar

N 1 2 3 4 S 6 7 8 9 10
A 2 5 -10 64 28 55 10 -1 15 123
B -3 125 10 -1 -16 | -55 | 105 | 126 | 127 | 64
N 2 3 4 3 4 2 5 4 3 5
N 11 12 13 14 15 16 17 18 19 20
A 10 127 | 123 12 126 | 125 | -12 60 20 32
B -45 | 100 | -100 | -1 2 25 | -100 | 15 -20 | -32
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3. Matematik ifodalarni hisoblash

Amaliy topshiriglarni bajarishda matematik funksiyalar va ifodalarning
C++ tilida vyozilishi, butun va haqgigiy sonlar ustida arifmetik amallar
bajarilishiga e’tibor berish kerak bo‘ladi. Masalalar test ko‘rinishida beriladi,
yani olingan natija oldindan berilgan giymat bilan mos tushishi kerak bo‘ladi.

Namunaviy masala
Hagigiy turdagi X, y va z o‘zgaruvchilarning x=182.5,y=18.225 va
(y-x)

z=-0.3298 giymatlarida
y
. a1y
X>< —3 /=
X 1+ (y—x)

ifoda hisoblansin va natijani 1.2132 giymat bilan ustma-ust tushishi tekshirilsin.

cCoy—

a=pi 4%+

Yechish usuli

Amallar prioritetiga (ustunlik darajasiga) rioya gilgan holda matematik
ifodalarni C++ tilida yozish qoidalari qo‘llaniladi. Murakkab matematik
ifodaning har bir ifoda osti alohida hisoblanib, oraliq o‘zgaruvchilarga
o‘zlashtiriladi va ular asosida yakuniy natija olinadi. Bu usulning afzalligi
shundaki, oraliq natijalar to‘g‘rihisoblanganligini nazorat qilish, xatolarni
lokallashtirish va ularni bartaraf etish nisbatan onson kechadi.

Standart matematik funksiyalar tilning <math.h> kutubxonasida
joylashgan (2-ilova).
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Programma matni
#include<iostream.h>
#include<math.h>
int main()

{

float x,y,z,a,al,a2 k.t;
x=182.5;

y=18.225;

z=-03.298;

k=y/X;

t=y-X;
al=fabs(pow(x,k)-pow(k,1./3));
a2=(cos(y)-z/t)/(1+pow(t,2));
a=al+t*a2,;

cout<<’a="<<aq;

return O;

}

Programmaning bajarilishi natijasida ekranga quyidagi natija chop etiladi:

a=1.2132
Amaliy topshiriglar

Quyidagi ifodalar o‘zgaruvchilarning berilgan qiymatlari uchun hisob-

lansin:
1. Berilganlar: x=14.26,y=-1.22, 2.
7=3.5x107,
1Y
2CO8X— —
%X 6) 7
t= - 1+
0.5+ siry 3-7/5

Natija: t=0.564849

3. Berilganlar: x=-4.5,y=0.75x10, 4.

7=0.845x10?,

_31/8+\x +1

—e ”t z+1
X +Y +2 gZ
Natija: u=-55.6848

5. Berilganlar: x=-15.246,y=4.642x10" 6.

2 7=20.001x10?,

Ir(y I ) +sidarct(g).

Natija: «=-182.036

7. Berilganlar: x=0.1722, y=6.33, 8.

7=3.25x10",
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Berilganlar: x=3.74x107,
y=-0.825,z=0.16x107,

M X + coé(arcté}[j
z

X—
1+ ><2y2
Natija: v=1.0553

Berilganlar: x=0.4x10"y=-0.875,
z=-0.475x10",
4

W= |cOX—Co$/ MS'ﬁy)(lJr z+§+§ +—].

4

Natija: w=1.9873

Berilganlar:x=16.55x107,y=-2.75,
z=0.15,

B=/1d3/x+ % i(arcsiﬁz—\x—y{)

Natija: p=-38.902

Berilganlar: x=-2.235x107?, y=2.23,
z=15.221



11.

13.

15.

17.

19.

+3x— y1+x2.

v =9arctgx 1arccos \x )42+ 2

Natija:y =-172.025

Berilganlar: x=1.825x10%y=18.225, 10.

7=-3.298x1072,

cosl—m |
1+ (y—x)°

y
XX —3

y
X

+(y—x)

Natija:  =1.2131

W:

Berilganlar: x=6.251,y=0.827, 12,
z=25.001,
sifiz
3 o )4 VXY
b= ym +cosy v :
eV 4 x2
Natija: b=0.7121
Berilganlar: x=17.421, 14,
y=10.365x10"%, z=0.828x10°,
‘_ Vy+3/x-1
x—y(sift z+tg2’
Natija: f=0.33056
Berilganlar: x=2.444,y=0.869x10%, 16.
z=-0.13x10°,
X pet X ly=x’
X g g A
1+ Xy—tgz 2 3
Natija: h=-0.49871
Berilganlar: x=1, y=1, z=3 18.
a(wa?wx+®'
1+ D)
1+cosf— 2)
b=4—_.
X [2+sifz
Natija: a=9.608184; b=2.962605
Berilganlar: x=3,y=4,z=5, 20.
1+ sid (X+Y)
= +
2+‘x+2x/a+x2yzj
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x—y\ Y kil
A" iy,

~ arctgxarctgz
Natija: » =39.374

Berilganlar: x=3.981x107,
y=-1.625x10° z=0.512.

a= 2‘XW gy,

Natija: a=1.26185

Berilganlar: x=3.251,y=0.325,
z=0.466x10",

{arctgzn)
C=2(¢)+( X)y_—6

v Vv +1
Natija: c=4.025
Berilganlar: x=12.3x10", y=15.4,
z=0.252x10°,

o yx+1 .
Jy-3+3 By

Natija: g=82.8257
Berilganlar: x=-1,y=-1,z=3

o= (Tl 5+ )

b= x@rct@)+e *?).

x+¥

(X-l- 1) stmz

Natija: a=0.2366935; b=-1.384381

Berilganlar: x=3,y=4,z=5
_ 2cos{— 1t/6)
1/2+sify
va

3+Z7/5
Natija: a =-1.467187; b=4.125

b=1+

Berilganlar: x=5,y=4.5,z=0.5,
sifxy—€ )

1+ X205+ 0.00F
y




b= coé(arctg]é). b=+/X -y’ Inz+ %&

. Natija: a=8.46425e-10, b= -
Natija: a=3.288716: b=0.9615385 1_29108 ;

4. Hisoblashga doir sodda masalalar

Namunaviy masala

O‘zaro teng bo‘lmagan X va Yy of‘zgaruvchilar berilgan. Bu
o‘zgaruvchilarning  qiymatlari qo‘shimcha o‘zgaruvchidan foydalanmagan
holda almashtirilsin.

Yechish usuli
X va Yy o‘zgaruvchilar ustida qo‘shish va ayirish amallarini ketma-ket
bajarish orqgali ularning qiymatlari o‘zaro almashtiriladi.

Programma matni
#include<iostream.h>
#include<math.h>
int main()

{

float x,y,z;

cout<<”’x="; cin>>x; // masalan x=5;
cout<<’y="; cin>>y; // masalan y=7;
x+=y; [/ 12

y=x-y; II'5

x-=y; II'7

cout<<”’O‘zaro almashgan giymatlar: ”;
cout<<’x="<<x<<’, '<<y="<y;

return O;

}
X va y o‘zgaruvchilarning qiymati sifatida 5 va 7 sonlari Kiritilsa,
ekranga ularning almashgan natijasi chop etiladi:

Ofzaro almashgan giymatlar: x=7, y=5.

Amaliy topshiriglar
x* -funksiyasining hosilasi a(a>0) nugtada hisoblansin.
2. Berilgan a soni uchun In(ctgx-1)=a tenglamaning (r,2) oraliqdagi yechimi
topilsin.
3. Berilgan koeffisient va o‘ng tomon qiymatlarida tenglamalar sistemasining
determinanti noldan fargli deb hisoblab sistema yechimi topilsin:

{alX+ by=c,

ax+hy=c.
4. Berilgan R radiusli aylananing uzunligi, doiraning yuzasi va sharning hajmi

=
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

hisoblansin.
Uchburchak uchlarining koordinatalari asosida uning yuzasi va perimetri
topilsin.
Berilgan to‘rt xonali son ragamlarining ko‘paytmasi topilsin.
Massalari mos ravishda m; va m, bo‘lgan va bir biridan r masofada
joylashgan ikkita jismning o‘zaro tortishish kuchi F aniglansin.
To‘g‘riburchakli uchburchakning gipotenuzasi va kateti berilgan bo‘lsa,
ikkinchi katet va ichki chizilgan aylananing radiusi hisoblansin.
Aylana uzunligi berilgan, bu aylana bilan chegaralangan doira yuzasi
topilsin.
Uchburchak burchaklarining kattaliklari va ichki chizilgan aylana radiusi
bilan berilgan. Uchburchak tomonlari uzunliklari hisoblansin.
Uchburchak tomonlari berilgan. Quyidagilar aniglansin:
a) balandliklari; b) medianalari;
e) bissektrisalari;  d) ichki va tashqi chizilgan aylana radiuslari.
Butun turdagi h o‘zgaruvchiga berilgan k (k>=100) musbat sonning
oxiridan uchinchi ragami o‘zlashtirilsin (masalan, agar k=130985 bo‘lsa,
h=9).
Butun turdagi d o‘zgaruvchiga haqiqiy musbat X sonining kasr gismining
birinchi ragami o‘zlashtirilsin (masalan, agar x=32.597 bo‘lsa, d=5).
Agar hozir sutkaning k-sekundi bo‘lsa, sutka boshidan o‘tgan aniq vaqt -
soat(h), minut(m) va sekund(s) hisoblansin  (masalan, agar
k=13257=3*3600 +40*-60+57 bo‘lsa, h=3, m=40 va s=57).
Soat milining sutka boshidagi holati bilan h soat, m minut va s sekunddagi
holatlari orasidagi f burchak (graduslarda) aniglansin (0<h<11, 0O<ms<59
).
Soat milining sutka boshiga nisbatan f gradus burilishiga mos keluvchi h
soat, m minut va s sekund topilsin (0<f <360, f - hagigiy son).
Birinchi yanvar kuni dushanba bo‘lib, kabisa bo‘lmagan biror yilning k-kuni
(1S k< 363 haftaning qaysi kuniga to‘g‘ri kelishi aniglansin va bu qiymat n
butun o‘zgaruvchiga o‘zlashtirilsin (1< n<7).
Og‘irligi bir kilogramm bo‘lgan mahsulotning narxi berilgan. Uning
og‘irligi grammlarda kiritilsin va to‘lash zarur bo‘lgan pul miqdori chop
etilsin.
10 metr radiusli silindrik shaklga ega bo‘lgan suv bosimi minorasidagi suv
sathining balandligi berilgan bo‘lsa, suvning hajmi hisoblansin.
Bolalar bog‘chasiga bir oylik to‘lov 70000 so‘m (bir oy - 22 kun). Agar
bola bog‘chaga N(O<N<23) kun kelmagan bo‘lsa, bir oy uchun gancha
to‘lash kerak bo‘ladi?
R radiusli doiraga ichki chizilgan muntazam n-burchakning perimetri va
yuzasi hisoblansin.
Turg‘un suvdagi qayiq tezligi V km/s. Daryo suvi ogimining tezligi
U km/s (U<V). Qayiq ko‘lda T, soat, daryoda esa (ogimga garshi) T, soat
harakat gilgan. Qayiq suzgan umumiy S masofa topilsin.
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23.

24,

25.

26.

217,
28.
29.
30.
31.

32,

Birinchi avtomobil tezligi Vi km/s, ikkinchisiniki - V,km/s, ular
orasidagi masofa - S km. Avtomobillar bir-biridan uzoglashsa (bir-biriga
garab harakat gilganda), T soatdan keyin ular orasidagi masofa ganday
bo‘ladi?

Asoslari a va b (a>b), katta asosdagi burchagi o bo‘lgan teng yonli
trapetsiyaning perimetri hamda  yuzasi topilsin (burchak radianda
beriladi).

Noldan fargli berilgan R;, Rj,, Rj3 elektr qarshiliklari uchun Rq

hisoblansin. Bunda: —;: 1 +i+i

R,

Xodimning oylik ish hagiga 45% mukofot puli qo‘shilsin. Hosil bo‘lgan
migdordan 17% daromad solig‘i, 1,5% kasaba uyushmasi va 1% nafaga
solig‘i ushlab qolinsin. Qo‘lga tegadigan pul migdori chop etilsin.

Uch xonali butun son (k) ragamlari yig‘indisini (S) butun o‘zgaruvchiga
o‘zlashtirilsin.

Teng tomonli uchburchak tomoni berilgan, uchburchak yuzasi topilsin.
Uchta musbat son berilgan. Sonlar o‘rta geometrigining kasr gismi topilsin.
Berilgan katetlari bo‘yicha to‘g‘ri burchakli uchburchakning perimetri va
yuzasi hisoblansin.

Berilgan ikki tomoni va ular orasidagi burchak (gradusda) asosida
uchburchakning uchinchi tomoni va yuzasi topilsin.

Berilgan uch xonali son ragamlarini teskari tartibda yozishdan hosil
bo‘lgan son topilsin. Masalan, 345 sonining teskari tartibi 543 bo‘ladi.

4. Mantiqiy ifodalar

Namunaviy masala
Berilgan uch xonali butun sonning raqamlari o‘zaro teng yoki teng

emasligi aniglansin.

Yechish usuli
Masala C++ tilining butun sonlar ustidagi arifmetik amallardan

foydalangan holda yechiladi. Berilgan butun a va b sonlar uchun /> amali
a/b bo'linmaning butun gismini, ‘%°‘ amali a%b bo'linmaning butun
goldigini beradi. Bu bo’lishlardan foydalanib, berilgan sonning ragamlarini
ajratib olish va ularni o‘zaro solishtirish mumkin.

Programma matni

#include <iostream.h>
int main()

{

unsigned int n,a2,al,a0; // n=a,a;ag ko‘rinishida
cout<<™\nn - giymatini kiriting: ”;

cin>>n;

if(N<100||n>999)
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{

cout<<"Kiritilgan son 3 xonali emas!”;
return 1;

}

a2=n/100;

al=(n%2100)/10;

a0=n%10;

cout<<”Berilgan son ragamalri o‘zaro teng”;
if(a2!=al && all=a0 && a2!=a0) cout<<™!”;
else cout<<” emas!”’;

return O;

}
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Amaliy topshiriglar
Ifodaning giymati topilsin:
a) agar x=0.3, y=-1.6 bo‘lsa X +2y<4;
b) agar k=15 bo‘lsa, k%7=k/5-1;
d) agar p=0.182 bo‘lsa, (10-p)%2=0.
Quyidagi shartlar bajarilganda “rost”, aks holda “yolg‘on” qiymat gabul
giluvchi mantigiy munosabatlar C++ tilida yozilsin:
a) K butun soni 7 ga bo‘linadi;
b) ax*+bx+c=0 tenglama hagigiy ildizlarga ega emas;
d) (x,y) nugta, markazi (1,0) nugtada bo‘lgan r radiusli aylananing
tashqarisida yotadi;
e) n natural soni — to‘liq kvadrat.
Ifodalarning giymatlari hisoblansin:

a) 1{2}, agar n=15. Bu yerda “{ } “—bo‘linma qoldig‘i;

b) t/\{g}:o, agar t=true, n=101010;

d) (x+y=0)A(y>x), agar x=2,y=1;

e) (x+y=0)v(y>x), agar x=2,y=1;

f) av b, agar a=false, b=true.

Quyidagi shartlar bajarilganda rost, aks holda yolg‘on qiymat qabul
giluvchi mantigiy munosabatlar C++ tilida yozilsin:

a) O<x<1;

b) x=max(x,y,z);

d) x=max(x,y,z) (inkor amali qo‘llanilmasin);

e) a, b mantiqiy o‘zgaruvchilardan kamida bittasi true;
f) har ikkala a,b mantiqiy o‘zgaruvchilar qiymatlari true.
Ayniyatlar isbotlansin:

a) a A la=false; b) a v la=true; d) 1 la=a;
e) true v a=true; f)false A a=false; g)a v a=a.
Hisoblansin:

a) falsev (1/1>0); b) (1/2>0) Atrue.

[fodalardagi amallar bajarilish tartibi ko‘rsatilsin:

a) a&&b||'c&&d; b) (x>=0)|[t&&x%2==0]|(y*y'=4).

Mantiqiy a va b o‘zgaruvchilarning a=true va b=false giymatlari uchun
quyidagi ifodalar hisoblansin:

a) a||b&&!a; b) (al|b)&&!a; d) la&&b; e) l(a&&b).
Quyidagi shartlar bajarilganda rost, aks holda yolg‘on qiymat gabul
giluvchi ifodalar C++ tilida yozilsin:

a)xe [04]; by xe[01];  dxe[25|vxe[-11]; e
xe[25]v xe [-11].
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f) x,y,z sonlaridan har biri musbat;

g) X,¥,Z sonlaridan hech bo‘lmaganda biri musbat;

h) X,y,z sonlaridan hech biri musbat emas;

1) X,y,z sonlaridan fagat biri musbat;
j) mantiqgiy o‘zgaruvchi a true, b esa false giymatini gabul gilgan holda;

K) y- vyil kabisa yili (Kabisa yili 4 ga karrali yillar hisoblanadi. Birog, 100
ga karrali vyillar orasida fagat 400 ga karrali yillar kabisa yili deyiladi.
Masalan, 1700, 1800, 1900-oddiy yillar, 2000-kabisa yili).

Agar (x,y) nuqta bo‘yalgan sohaga tegishli bo‘lsa, t mantiqiy o‘zgaruvchi
true giymatini gabul giladigan ifoda yozilsin (rasmga garang).

4
N\
4
u

1 d) -2 e)

Quyidagi shartlarga mos keluvchi soha tekislikda tasvirlansin:

a) (y>=X)&&(y+x>=0)&&(y<=1);

b) (x*x+y*y<1)[|(y>0)&&(y<=1).

Ifodaning giymati hisoblansin:

a) false<true; b) (32||false)==1; d) 9+3*true; e) 16+true/2.

Ifodaning giymati hisoblansin:

a) I(--s)&&((int)(s)==1), agar s=true;

b) (p<true)==(g==false), agar p=g=true;

d) a&&b>a||b, agar a=true, b=false.

Quyidagi shartlar bajarilganda rost, aks holda yolg‘on giymat gqabul
giladigan ifoda C++ tilida yozilsin:

a) butun n va m sonlari bir paytda toq yoki juft sonlar;

b) a,b mantiqiy o‘zgaruvchilardan fagat bittasi true giymatiga ega;

d) a,b,c mantiqiy o‘zgaruvchilardan faqat bittasi true giymatini gabul
giladi.

Quyidagi ifodalar o‘rinli bo‘ladigan soha XOY tekisligida chizilsin:

a) (fabs(x)<=1)==(fabs(y)>=1);
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16.

17.

18.

19.

20.

b) (" x+y*y<=4)==(y<=x).
Ayniyatlar isbotlansin:

a) !(a]|b)=('a)&&(!b) ;
b) a &&(b||c)=(a&&b)||(a&&c);

d) a<=b =la||b;
e) a&&b = (a<true)<b;
f) la = a<true.

Mantigiy a,b,c o‘zgaruvchilar uchun quyidagi ifodalarni taqqoslash
amallari qatnashmagan ko‘rinishga keltirilsin:

a) a<b; b) a==b; d) (a<b)==a.

Agar a=true va x=1 bo‘lsa, quyidagi mantiqiy d o‘zgaruvchi qanday
giymat gabul giladi?

a) d=x<2; b) d=!a||x%2; d) d=a%?2!=x.

Quyidagi shart bajarilganda t mantiqiy o‘zgaruvchisi true, aks holda false
qiymatini o‘zlashtirsin:

a) X, Y, Z sonlar o‘zaro teng;

b) X,y,z sonlardan fagat ikkitasi o‘zaro teng;

d) x musbat son;

e) p soni g ga qoldigsiz bo‘linadi (p va g-natural sonlar);

f) ax’+bx+c=0 tenglama bitta yechimga ega, bu yerda a,b va ¢
o‘zgaruvchilar O bo‘lishi mumkin;

g) uch xonali butun k sonining o‘nli yozuviga ‘5’ raqami kiradi;

Shaxmat taxtasining kataklari (Xx,y) butun sonlar juftligi bilan beriladi
(1<xy<8). Berilgan (h,v) va (h,v,) Kkataklar uchun quyidagi
mulohazalar mantiqiy ifoda ko‘rinishida yozlsin:

a) kataklari bir xil rangga ega;

b) (h,V,) katagida joylashgan «ot» (h,V,)katakka xavf soladi;

d) (h,Vv,) katagida joylashgan «farzin» (h,V,) katakka xavf soladi.

6. °?’° shart amali

Quyidagi misollar ‘?’ shart operatori yordamida yechilsin. Berilgan

haqiqiy x soni uchun y hisoblansin.

Namunaviy masala

Berilgan haqgiqiy x soni uchun y giymati hisoblansin.
X, agar —3<x<3;

y=1:X +4x, agar x<-3;
3-x  aks holda.

Yechish usuli
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Hisoblash shartlari nisbatan sodda bo‘lganligi sababli interval ko‘rinishida
berilgan funksiya giymatini ichma-ich joylashgan ‘?’ shart amalini qo‘llash
orgali echiladi.

Programma matni

#include<iostream.h>
#include<math.h>

int main()

{

float y,X;

cout<<”x="; cin>>Xx;

y=(x>=3)?3-x: Il x>=3 bo'lsa y=3-x aks holda

(x>=-3&&3>X)?2x*X:X*x+4*X; [/ agar -3<=x<3 bo'lsa y=x*x
/I aks holda y=x*x+4*x;
cout<<"y="<<y;

return O;
}
Amaliy monwupurnap
B +6x =2, [X <1, X,  —2<X<2;
1. y= %}’ x> 1 2. Yy={X+4x+5 x<-2
0 W< -1 2-X%  X22
0, X<0; sin+./[x-5, x<5;
3. y=4x O0<x<1 4. y=1:545cost+Inx, x=5;
X, x>1 (x—5)2tg)§(, x> 5.
1 < 1
e =Th arcgx /[x—2), x< -1,
5. y=4X, —1<x<2; 6. y=:27Fcosx, —-1<x<1;
4, x>2 In§<—])sin%x,x>l.
ctgxr 3.215/|x+2, X< -2; sink+|x+2, x<-2;
7. y=1:1385cos, —2<x<5 8. y=1Xcost+Ink+6),-2<x<0;
(x—2)§sinnz—x, x> b, (x+5)3tg)§(, X> 2.

tgx+ 1+, X<-5; ctgx+ /1+([x—2, X< 0;
9. y=16.78+2x+SsirK, —5<x<2; 10. y= (5.12+x)%+sim,03x£l'
3X+sinx,  X>2. 3X+simx, x>1
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xtgx+ /Ix—2], x<—2; ctgxr \/3+[X, x<-5;

11. y=1(X +3), —2<x<2; 12. y=4@x+1} +sint,—5< x< 3;
(x—2)sinn2—x, x> 2. (x—3)+simx, x> 3
13. a=15 14. a=15;
tgx+\/m, X< -3; T —7/X, x<1.3;
y=14(@ —3F —sir?x, —3<x<3; y=1aX +7J/x x=13;
@+3)—cosx, x>3. toX+ 7+/X), x> 1.3
15. a=2; b=.5; 16. a=165b=11
1, x<1; e —=T7/%, x<14;
y=<aXIlnx, 1<x<2; y= aX +7/xX -1, x=14:
e codbx x> 2. @+ bR/ +1, x> 1.4,
17. a=28; b=-0.3;c=4; 18. a=2b=05;
axX +bxtc, x<1.2; 1, x<1;
y= alx++/%X -1, x=12 y=<axXInx, I<x<2;
@@+ b»/m x>1.2. €*codx x> 2.
15codx, x<1; (x/n,  0<x<n
19. Yy=9(X—2F +6, 1<x<2 20. y— rf(g—sim@j,»n;
3% X>2. cosfy, x<O. n=10

7. if-else shart operatori

Namunaviy masala

Haqiqiy turdagi X,Y,,X,Y,,X,Y, sonlari berilgan. Koordinata markazi
uchlari (X, ¥,),(X,Y,)va(X,Y,) nuqtalarda bo‘lgan uchburchakka
tegishlimi?

Yechish usuli

Birorta (x,y) nuqta uchburchak ichiga tegishli bo‘ladi, agar bu nuqtaning
uchburchak uchlari bilan hosil giluvchi uchburchaklari yuzalarining (s,s, va s,)
yig‘indisi shu uchburchak yuzasiga (S) teng bo‘lsa: s=s +sS,+s,. Shuni gayd
etish kerakki, ikkita haqiqiy turdagi qiymatlarning o‘zaro tengligini tekshirish
ular ayirmasining absolyut giymati berilgan aniglikdan Kkichikligi orqali
aniglanadi.

Uchburchakning yuzasi Geron formulasi yordamida topiladi:

s=+/pp-8p-bHp-0),
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bu yerda a,b,c - uchburchak tomonlarining uzunliklari, p - uchburchak
perimetrining yarmi.

Programma matni

#include <iostream.h>
#include <math.h>

int main()

{

float x1,y1, x2,y2, x3,y3; // uchburchak uchlarining koordinatalari
float a,b,c ; /[ uchburchak tomonlari

float s1,s2,s3,; /I ichki uchburchaklar yuzalari

float s; I/l uchburchak yuzasi

float p; /l uchburchak peremetrining yarmi

const float eps=0.0001; // tenglik aniqgligi

cout<<”\nl-nuqgta koordinatasini kiriting(x1,y1): ”;

cin>>x1>>y1;

cout<<”\n2-nugta koordinatasini Kiriting(x2,y2): ”;

cin>>x2>>y2;

cout<<”\n3-nuqta koordinatasini kiriting(x3,y3): ”;

Cin>>x3>>y3;

I{(x1,y1),(x2,y2),(x3,y3)} uchburchak yuzasini hisoblash(s)

a=sqri((x1-x2)*(x1-x2)+(y1l-y2)*(y1l-y2));

b=sqrt((x2-x3)*(x2-x3)+(y2-y3)*(y2-y3));

c=sqrt(pow(x1-x3,2)+pow(yl-y3,2));

p=(a+b+c)/2;

s=sqrt(p*(p-a)*(p-b)*(p-c));

1/{(0,0),(x1,y1),(x3,y3)} uchburchak yuzasini hisoblash (s1)

a=sqrt(x1*x1+yl*yl);

b=sqrt(x3*x3+y3*y3);

p=(a+b+c)/2;

s1=sqrt(p*(p-a)*(p-b)*(p-c));

1/{(0,0),(x2,y2),(x3,y3)} uchburchak yuzasini hisoblash (s2)

a=sqrt(x2*x2+y2*y?2);

c=sqrt(pow(x2-x3,2)+pow(y2-y3,2));

p=(a+b+c)/2;

s2=sqrt(p*(p-a)*(p-b)*(p-C));

1/{(0,0),(x1,y1),(x2,y2)} uchburchak yuzasini hisoblash (s3)

b=sqrt(x1*x1+y1*y1l);

c=sqrt(pow(x2-x1,2)+pow(y2-y1,2));

p=(a+b+c)/2;

s3=sqrt(p*(p-a)*(p-b)*(p-c));

Il s=s1+s2+s3 shartni tekshirish. Bunda tenglikka tekshirish

/I giymatlarni ayirmasining absolyut giymatini nolga

I/ yaqinligi bilan almashtiriladi, chunki hagiqgiy sonlarni

// ustida amallar bajarilganda aniqlik yo‘gotilishi mumkin
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if(fabs(s-(s1+s2+s3))<eps)

cout<<”’Koordinata markazi uchburchak ichida.”;

else

cout<<”’Koordinata markazi uchburchak ichida emas.”;
return O;

}

Programma bajarilganda koordinatalari (-4,-1),(4,-3),(2,3) bo‘lgan

uchburchak kiritilsa, ekranga

Koordinatalar markazi uchburchak ichida.

xabari chop etiladi.

10.

11.

Amaliy topshriglar

Agar tomonlarining uzunliklari ixtiyoriy a, b va c sonlarga teng bo‘lgan
uchburchakni qurish mumkin bo‘lmasa 0, aks holda — uchburchak teng
tomonli bo‘lsa 3, teng yonli bo‘lsa 2 va boshga hollar uchun 1 giymatini
chop qgiluvchi programma tuzilsin.

Agar uchta haqiqiy, o‘zaro teng bo‘lmagan X,y va z sonlar yig‘indisi 1 dan
kichik bo‘lsa, uchta sonning eng kichigi qolganlari yig‘indisining yarmisi
bilan almashtirilsin, aks holda x va y lardan kichigi golganlari
yig‘indisining yarmi bilan almashtirilsin.

Berilgan 50 ta hagiqiy sonlarning eng Kkattasini topadigan programma
tuzilsin.

Haqgiqiy X,y va z sonlar berilgan bo‘lsa, quyidagilar aniglansin:

a) max(x,y,z); b) max(x,y)+min(y,z);

d) max(x+y+z,x*y*z);  e) min((x+y+z)/2,x*z+1).

Uchta X, y va z haqiqiy sonlar berilgan, agar ular monoton bo‘lsa ularning
qiymatlari ikkilantirilsin, aks holda har bir o‘zgaruvchining ishorasi
garama-qgarshisiga almashtirilsin.

Butun n (n>0) va n ta haqiqgiy sonlar berilgan. Ular orasidan manfiylari
nechtaligi aniglansin.

OX va OY o‘qlarida yotmaydigan nuqta koordinatalari bilan berilgan. Bu
nuqta joylashgan koordinata choragi aniglansin.

Bo‘sh bo‘lmagan va oxiri 0O soni bilan tugaydigan musbat butun sonlar
ketma-ketligi berilgan (0O soni ketma-ketlikka kirmaydi va uning
tugaganligini  bildiradi). Ketma-ketlikning o‘rta geometrik qiymati
hisoblansin.

Haqiqiy X,y va z sonlari berilgan bo‘lib, X<y<z munosabat o‘rinli bo‘lsa bu
sonlar ikkilantirilsin, aks holda bu sonlar absolyut giymatlari bilan
almashtirilsin.

Uchta ixtiyoriy a,b va c son berilgan. Tomonlarining uzunliklari shu
sonlarga teng bo‘lgan uchburchak mavjudmi?

Sonlar o‘qida uchta A, B va C nugtalar joylashgan. B va C nugtalardan
gaysi biri A nugtaga yaqin masofada joylashgan bo'lsa, shu masofa chop
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12,

13.

14,

15.

16.

17,

18.

19.

20.

21.

22,

23.

etilsin.

Berilgan uch xonali son ragamlari orasida bir xillari bor yoki yo‘qligi
aniglansin?

Berilgan x uchun quyidagi ifodalarning giymatlari o‘sish tartibida chop
etilsin: chx, 1+/x| va (1+ %)’

ax+by=c va ax+hy=c, tenglamalar bilan berilgan chiziglarning
kesishish nugtasi koordinatalarini chop etadigan yoki bu chiziglarning
ustma-ust tushishligi, yoki paralleligi haqida ma‘lumot beradigan

programma tuzilsin. Bu yerda &,l,c,,a,,b, va ¢, — berilgan sonlar.

aX +bX+c=0 tenglamaning hagiqiy ildizlarini topadigan yoki ildizi
yo‘qligi haqida ma’lumot beradigan programma tuzilsin.

Shaxmat taxtasidagi maydonlar sakkizdan katta bo‘lmagan sonlar juftligi
bilan aniglanadi: birinchi son shaxmat taxtasi maydonining vertikal nomeri
(chapdan o°‘nga), ikkinchsi — gorizontal nomeri (pastdan yuqoriga).
Sakkizdan katta bo‘lmagan Kk, |, m va n sonlari berilgan. Quyidagi
masalalar yechilsin:

a) (k,l) maydonidagi ruh bir yurishda (m,n) maydoniga o‘tishi mumkinmi?
Agar mumkin bo‘lmasa, ikkita yurishda o‘tish yo‘llari ko‘rsatilsin;

b) (k,I) maydonidagi farzin bir yurishda (m,n) maydoniga o‘tishi
mumkinmi? Agar mumkin bo‘lmasa, ikkita yurishda o‘tish yo‘llari
ko‘rsatilsin.

Uchburchak uchlarining koordinatalari M(x,Y,), M(,,y,) va M,(X,,V,)
berilgan. Berilgan MX,y) nugta uchburchak ichida yotish yoki yotmasligi
aniglansin.

Berilgan a,a,avaq, butun sonlar ichida uchtasi bir-biriga teng.
Boshqgalaridan farqli bo‘lgan sonning tartib nomeri chop etilsin.

Butun turdagi a, b va ¢ o‘zgaruvchilar giymati shunday almashtirilsinki,
natijada a< b< ¢ munosabat o‘rinli bo‘Isin.

Natural n(ng 9999 soni berilgan. Sonni to‘rt xonali deb hisobga olgan
holda ushbu sonning palindrom ekanligi aniglansin (chapdan va o‘ngdan
bir xil o‘qiladigan sonlar, masalan, 1221, 5555, 440 sonlari palindrom
sonlar hisoblanadi).

O‘Ichamlari axbxC bo‘lgan to‘griburchakli qutiga Pxrx(q o‘lchamdagi
to‘griburchakli taxta bo‘lagini joylashtirish mumkinmi?

Radiusi r bo‘lgan doira ko‘rinishidagi alyumin plastinkadan o‘lchamlari
axbva pxq bolgan ikkita to‘g‘rito‘ritburchak shaklidagi plastinkalarni
qirqib olish mumkin yo‘ki yo‘qligi aniglansin.

Tomonlari koordinata o‘qlariga parallel (perpendikulyar) bo‘lgan ikkita
kvadratlar ~ bosh  diagnallarining  koordinatalari ~ bilan  berilgan:
(%,y)va(x,y,) - birinchi kvadrat; (X,y,)va(X,Y,) - ikkinchi kvadrat.
Agar kvadratlar o‘zaro kesishmasa 0O, urunsa 1 va kesishsa 2 giymati chop
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etilsin.

24. 1kki xonali sonlar ketma-ketligining (1011121314..9899) k - o‘rindagi
(1<k<180 ragami aniglansin.

25. 10 sonining darajalaridan tuzilgan ketma-ketlikning (101001000...) k -
o‘rindagi raqami aniqlansin.

26. Tekislikdagi nugta butun sonli koordinatalar bilan berilgan, agar nugta
koordinata o‘qlarida yotmasa O, agar nugta (0,0) bilan ustma — ust tushsa
1, agar nugta OX yoki OY o‘qlarida yotsa, mos ravishda 2 yoki 3 sonlari
chop etilsin.

27. Berilgan yilga mos keluvchi asr nomeri chop etilsin. Bunda quidagi holat
inobatga olinsin: masalan, 21 asr boshi 2001 yildan hisoblanadi.

28. Qiymati [-999,999] oraligda yotuvchi butun son berilgan. Son giymatiga
mos ravishda “manfiy ikki xonali son”, “nol soni”,”uch xonali musbat son”
kabi satrlar chop qilinsin.

29. Qiymati 1<x<999¢ bo‘lgan x butun soni berilgan. Bu sonning giymatiga
mos ravishda quydagi satrlar chop etilsin: “to ‘rt xonali juft son”, “ikKi
xonali tog son” va hokazo.

30. Berilgan p, a va b (a<b) sonlar uchun arct@x—\ﬂ):\/é tenglamaning

ildizi [a,b] kesmaga tegishliligi aniglansin.

31. Berilgan to‘rt xonali sonning boshidagi ikkita raqamlari yig‘indisi qolgan
raqamlari yig‘indisiga teng yoki yo‘qligi aniqlansin.

32. Berilgan haqigiy musbat son kasr gismining boshidagi uchta ragamlari
orasida O ragami bormi?

9. switch tarmoglanish operatori

Namunaviy masala

Butun turdagi ixtiyoriy ikkita son berilgan. Bu sonlar ustida tanlangan
arifmetik amalga (‘+’, *-*, “*’, ’/”) mos hisoblash amali bajarilsin. Agar arifmetik
amallardan fargli belgi kiritilsa, bu hagda xabar berilsin va amalni gayta tanlash
taklif gilinsin.

Yechish usuli

Butun a va b sonlari klaviaturadan Kiritiladi. Keyin foydalanuvchiga
arifmetik amallarni tanlash taklif etiladi. Tanlangan amal amal o‘zgaruvchisiga
o‘zlashtiriladi. switch operatori yordamida gaysi amal ekanligi aniglanib, sonlar
o‘rtasida mos amal bajariladi, break operatori Dbjarilishi orqgali tanlash
operatoridan tashgariga chiqgiladi va natija chop etiladi.

Programma matni

#include<iostream.h>
#include<math.h>
int main()
{
int a,b;
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float natija;

char amal;

cout<<"a="; cin>>a;

cout<<"b="; cin>>b;

nishon:

cout<<"Arifmetik amallar:";

cout<<"+: c=a+b";

cout<<"- : c=a-b";

cout<<"* : c=a*b";

cout<<"/ : c=alb";

cout<<"Amalni tanlang(+,-,*,/): ;

cin>>amal;

switch(amal)

{

case '+': natija=atb;break;
case '-': natijja=a-b;break;

case ™' : natija=a*b;break;
case '/': natija=a/b;break;
default : cout<<"bunday amal yoq";
goto nishon;

}

cout<<”Hisoblash natijasi="<<natija;

return O;

}

Amaliy topshiriglar

Berilganlar turi va o‘zgaruvchilar quyidagicha aniglangan:

enum Oy{yan,fev,mar,apr,may,iyn,iyl,avg,sen,okt,noy,dek},

int d1,d2; Oy m1,m2; bool t;

Agar d1, ml sana (yil hisobida) d2, m2 sanadan oldin kelsa, t
o‘zgaruvchiga true, aks holda false giymat berilsin.

Oy m,m1; (Oy turi yugoridagi masalada berilgan).

int k,n;

Quyidagi shart bo‘yicha m1 o‘zgaruvchiga qiymat berilsin:

a) m oydan keyingi oyning nomi (dekabrdan keyin yanvar kelishini
hisobga olgan holda);

b) m oydan keyingi k-oyning nomi;

d) yilning n - oy nomi berilsin.

enum Nota{do,re,mi,fa,sol,lya,si};

enum Oralig{secund,tersia,qvart,kvint,sekst,septima};

Nota nl1,n2; Oraliq i;

Berilgan nl1 va n2 (n1%n2) notalardan tashkil topgan i-oraliq aniglansin;
secund - bu ikkita qo‘shni (aylana bo‘ylab) notalardan tashkil topgan
oraliqg (masalan, re va mi, si va do), tersia — bu bitta notadan keyingi
oraliq (masalan, fa va lya, si va re) va hokazo.
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10.

11.

12.

13.

14,

enum Mavsum {qgish,bahor,yoz,kuz};

Oy m; Mavsum s; (Oy turi 1-masalada aniglangan).

Berilgan m oyga mos keluvchi s mavsum aniglansin.

enum Davlat{Germaniya,Quba,Laos,Monaqgo,Nepal,Polsha};

enum Qita{Osiyo,Amerika,Evropa};

Davlat davlat; Qita qgita;

Davlatning nomi bo‘yicha u joylashgan qit’a nomi aniqlansin.

enum Birlik{desimetr kilometr,metr,millimetr,santimetr};

float x; Birlik r;

Berilgan r birlikdagi x o‘zgaruvchining qiymati metrlarda aniglansin.
Berilgan k o‘zgaruvchi giymati (OS k< 15) rim ragamlari ko‘rinishida
chop qilinsin.

enum Kelishik{bosh,qgar,tush,jun,ur_payt,chiqg};

enum Suz{ruchka,galam,daftar,eshik};

Suz s; Kelishik k;

Berilgan s so‘zni k kelishikda chop gilinsin. Masalan, s=daftar va k=jun
bo‘lganda “daftarga” so‘zi chop qilinsin.

enum Yunalish{shimol,sharqg,janub,garb};

enum Buyrug{oldinga,unga,orgaga,chapga};

Yunalish k1,k2;

Buyruq br;

Kema avvaliga k1 yo‘nalish bo‘yicha ketayotgan edi, keyin uning
yo‘nalishi br buyruqqa asosan o‘zgartirildi. Kemaning yangi k2 yo‘nalishi
aniglansin.

Oy oy; (1-masalaga garalsin).

int kun;

Berilgan oydagi kunlar soni kun o‘zgaruvchiga o‘zlashtirilsin (yil kabisa
yili emas deb hisoblansin).

int yil,kun;Oy oy; (Oy turi 1-masalada aniglangan).

bool t;

Agar vyil, oy, kun uchlik to‘g‘ri sanani aniqlasa, t o‘zgaruvchiga true, aks
holda false giymat berilsin (masalan, 31 iyun va hokazolarda false).

int yil,yill,kun,kuni;

Oy oy,oy1; (Oy turi 1-masalada aniglangan).

Berilgan vyil, oy, kun sanasi bo‘yicha keyingi kun sanasi — yil1,0y1,kunl
aniglansin.

int yil_kuni,oy_kuni;

Oy oy; (Oy turi 1-masalada aniglangan).

a) Kabisa yilning oy, oy kuni sanasiga mos keluvchi kunning yildagi
tartib nomeri yil_kuni aniglansin.

b) Kabisa yilining hisobi bo‘yicha yil kuniga mos keluvchi oy sanasi
aniglansin.,

enum Hafta_Kuni{yaksh,dush,sesh,chor,paysh,juma,shanba};

int kun,k13; Oy oy; (Oy turi 1-masalada aniglangan).
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Hafta Kuni h_kunl,h_kun2;

Agar yil kabisa yili bo‘lmasa, va uning 1 yanvari haftaning h_kunl kuniga
to‘g‘ri kelsa, quyidagilar aniglansin:

a) kun, oy sanaga mos keluvchi haftaning h_kun2- kuni;

b) yildagi oyning 13-kuniga mos keluvchi dushanba kunlarining k-soni.

15. Eski yapon kalendarida 60 vyillik takrorlanish gabul gilingan va bu
takrorlanish o‘z navbatida beshta 12 vyillik takrorlanish ostilaridan
(gismlaridan) iborat. Qism takrorlanishlar quyidagi ranglarning nomi bilan
belgilangan: yashil, gizil, sarig, oq va gora. Har bir takrorlanish ostining
ichidagi vyillar hayvonlarning nomi bilan belgilangan: sichqon, sigir,
yo‘lbars, quyon, ajdarho, ilon, ot, qo‘y, maymun, tovuq, it va to‘ng‘iz
(1984-yil — yashil sichgon yili — keyingi takrorlanishning boshi bo‘lgan).
Eramizning biror yili kiritilib, uning eski yapon kalendaridagi nomi chop
qgilinsin.

10. for takrorlash operatori

Namunaviy masala

Fibonachchi sonlari qyidagicha aniglanadi: f =f=1f =f +f _,
Nn=23.... Fibonachchi sonlaridan hosil bo‘lgan ketma-ketlikning 40 - hadi
topilsin.

Yechish usuli

Fibonachchi sonlari ketma-ketligida har bir hadi (2-hadidan boshlab)
o‘zidan oldingi ikkita hadning yig‘indisiga teng. Shu sababli, ketma-ketlikni
hosil gilish uchun uchta o‘zgaruvchi etarli: f,f,f,. Ketma-ketlikning 2-hadi

0o '1?
f,=f +f ko‘rinishda hisoblanadi, 3-hadni topish uchun esa f =f,f =f,
amallari bajarilib, yana f, =f +f topiladi. Bu yerda garchi f, qiymat hosil bo‘lsa
ham, amalda u f; giymatiga teng bo‘ladi. Jarayon 39 marta takrorlannib, f, - had
topiladi.

Programma matni
#include<iostream.h>
int main()

{

const int n=40;
int fO,f1,f2,i;
fO=f1=1,;
for(i=2;i<=40;i++)
{

f2=f0+f1;

fo=f1;

f1=f2;

}
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cout<<”Fibonachchi sonlari ketma-ketligining “<<n<<"-hadi:"<<f2;
return O;

}

1.

2.

o

10.

11.
12.

13.

14,

15.

16.

Amaliy topshiriglar
Berilgan n ta haqiqiy sonlar orasida qo‘shnilaridan (o‘zidan oldingi va
keyingi sonlardan) katta bo‘lgan sonlar miqdori topilsin.
Berilgan 10 ta natural sonlarning eng katta umumiy bo‘luvchisi topilsin.

Berilgan n va m natural sonlari uchun S=) [](+]) ifodaning giymati
i=1 j=5

hisoblansin.

Berilgan n na natural sonlardan iborat ketma-ketlikning tartib nomerlari

Fibonachchi sonlari bo‘lgan hadlarining yig‘indisi hisoblansin.

Quyidagi satr chop etilsin: 1-a A, 2-b B, 3-c C, ..., 26-z Z.

0 dan 15 gacha bo‘lgan sonlar ikkilik ko‘rinishida chop qilinsin.

Berilgan natural n va m uchun s=]ﬂ[i(2*i+j*j) ifodaning giymati
=3 j=2
hisoblansin.

n

Berilgan natural n, m va hagiqgiy a sonlari uchun s=

i=4 j

@ +]) ifodaning

M

||
N

giymati hisoblansin.

O bilan tugaydigan sonlar ketma-ketligi berilgan (O soni ketma-ketlikka
kirmaydi). Ketma-ketlikdagi barcha musbat sonlar yig‘indisi topilsin.
Natural n soni va n ta hagigiy sonlardan iborat ketma-ketlik berilgan. Toq
o‘rinda turgan sonlar maximumi va juft o‘rindagilarning minimumi topilsin.
Berilgan n natural sondagi turli ragamlar migdori aniglansin.

Natural n soni va n ta sonlar juftligi berilgan - X3, y1, X2, Y2, ... ,Xn, Yn. Har
bir sonlar juftligi tekislikdagi nuqta koordinatasi deb hisoblab, berilgan
nuqtalarni o‘z ichiga oluvchi, markazi koordinata boshida bo‘lgan eng
kichik aylananing radiusi topilsin.

Ragamlari yig‘indisi n soniga teng (lg n< 27) bo‘lgan uch xonali natural
sonlar soni - Kk topilsin. Butun sonlarni bo‘lish amallaridan (/, %)
foydalanilmasin.

O‘nlik yozuvida bir xil ragamlari bo‘lmagan uch xonali sonlar o‘sish
tartibida chop etilsin (butun sonlarni bo‘lish amalidan foydalanilmasin).

314

Tagribiy usulda jInQ+sin)(<))Jl>< integral to‘g‘ri to‘rtburchaklar
(6]

formulasidan foydalangan holda hisoblansin:

[ Fodete HF) + .+ X))

b—a
bu yerda h:T’ xi=ih-h/2, i=1..n, n=100.
Butun n (n>1) soni va n ta hagiqiy sonlardan iborat ketma-ketlik berilgan.
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17.

18.

19.

20.

21,

22,

23.

24,

25.

26.
217.
28.

29.

Ketma-ketlik o‘suvchi yoki yo‘qligi aniglansin.
Butun n (n>1) soni va n ta hagiqiy sonlardan iborat ketma-ketlik berilgan.
Ketma- ketlikning manfiy elementlari orasidan eng kattasi topilsin.

Trapetsiya formulasidan -

Tf(x)dlen: (a)+f(a+h)+f(a+21)+ +flo-h+ (b)} h:B

n
d
foydalanib, jcosaxdx integrali e-aniglikda hisoblansin. Bu yerda c, d va ¢

(s<d,e>0) berilgan sonlar. Zaruriy aniqglikka erishish uchun Runge
qoidasidan  foydalanilsin: agar |, integralning taqribiy qiymati
n=n,,2n,4n,8n va hokazolarda hisoblangan bo‘lib (bu yerda n, -
oraligni boshlang‘ich bo‘lishlar soni, masalan n,=10), ular uchun
shart bajarilganda, I, - integralning natijaviy giymati sifatida

olinsin.

Berilgan 80 ta hagigiy sonlar orasidan biror butun songa eng yaginining
tartib nomeri topilsin.

Butun n (n>1) soni va n ta butun sonlardan iborat ketma-ketlik berilgan.
Ulardan nechtasi eng katta giymat gabul gilishi aniglansin.

Berilgan n ta (n>0) haqiqiy X,,X,...,X , sonlardan foydalanib, quyidagi

kattaliklar hisoblansin: ZX' Do |2&=M 1'\/D
n-

Berilgan x(i=155) sonlari uchun X (X 4 X, )X, 4K, +X )X+ X, X )
ifodaning giymati hisoblansin.

100 ta butun sonlardan iborat ketma-ketlik berilgan. Shu ketma-ketlikdagi
fagat nollardan iborat eng katta ketma-ketlik ostisining uzunligi topilsin.
Berilgan, a <D shartni ganoatlantiruvchi a,h.,a,h,....a,b,(n>2)
sonlarni bir chizigda yotuvchi kesmalarning chap (a) va o‘ng (b)
chegaralari deb qarab, barcha kesmalar kesishmasidan hosil bo‘lgan kesma
uchlari - (8,0 topilsin, agar bunday kesma mavjud bo‘lmasa, bu haqda
xabar berilsin.

Berilgan natural sonning mukammalligi, ya'ni o‘zidan boshqa musbat
bo‘luvchilarining yig‘indisi shu sonning o‘ziga tengligi aniglansin. (misol
uchun, 6- mukammal, chunki 6=1+2+3).

[2,n] (n>2) oraligidagi barcha tub sonlar chop etilsin.

Berilgan natural sonning barcha tub bo‘luvchilari chop etilsin.

Hadlar soni ikkitadan kam bo‘lmagan nol bilan tugaydigan natural sonlar
ketma-ketligi berilgan. Tartib nomerlari tub sonlar bo‘lgan hadlar yig‘indisi
hisoblansin.

Berilgan natural sonning ragamlarini teskari tartibda yozishdan hosil
bo‘ladigan son hosil gilinsin.
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30.

31.

32,

33.
34.

35.

36.
37.
38.

Butun n (n>0) soni va n ta haqiqgiy sonlar ketma-ketligi berilgan. Ketma-
ketlik monotonlikka tekshirilsin.

O‘nlik sanoq sistemasida berilgan son o‘n oltilik sanoq sistemasiga
o‘tkazilsin.

Natural n soni va o‘zaro teng bo‘lmagan n ta butun sonlar ketma-ketligi
berilgan. Bu ketma - ketlikning eng katta elementidan kichik bo‘lgan
sonlarning eng kattasi topilsin.

Berilgan ixtiyoriy n ta sonlar ichidan to‘la qvadratlar miqdori aniqlansin.
Haqiqiy turdagi n ta sonlar juftligi berilgan. X,Y,,X,Y,,...,X,Y,. Har bir
sonlar juftini tekislikdagi nuqgta koordinatalari deb qarab, berilgan nuqtalar
ichidan o‘zaro maksimal masofadagi nuqtalar koordinatasini chop etilsin.

1 1 1
Musbat a hagigiy soni va S:l+§+_+zl+'"ﬁ+'" gonuniyat berilgan.

s>a shartni ganoatlantiruvchi birinchi n soni chop etilsin.
Berilgan musbat a haqiqiy sonning raqamlari yig‘indisi topilsin.
Berilgan n (n>0) ta musbat sonning EKUBI topilsin.

Berilgan n (n>0) ta musbat sonning EKUK:i topilsin.

11. while, do-while takrorlash operatorlari

Namunaviy masala
Berilgan haqgiqiy x va & >0 uchun standart funksiyalardan

foydalanmagan holda (fabs bundan mustasno) quyidagi ifoda hisoblansin.

s=¢ =1+1(+i+...+£+...
1 2 A
Yechish usuli

Ifoda s= S+B ko‘rinishdagi yig‘indi masalasidir. Yig‘indini hisoblash

esa har gadamda s yig‘indiga b qiymatini qo‘shishni amalga oshiradigan

takrorlash jarayoni vositasida bajariladi. Bu yerda a va b parametrlarni
hisoblash gadamiga bog‘ligligini topish kerak bo‘ladi. Jarayon boshlanishida
(i=0,s=1,a=1,b=1) giymatlarni gabul gilsin. Takrorlashning i-qadamida (i>1) a
ning giymati (i-1) chi gadamdagi a ni x ga ko‘paytirishdan, maxraj esa oldingi b
ga i ni kopaytirishdan hosil bo‘ladi. Yig‘indini hisoblash jarayoni navbatdagi
qo‘shiladigan hadning absolyut qiymati € sonidan kichik bo‘lguncha davom

etadi (‘—j <g).

Programma matni

int main()

{

float eps,x,a=1.0,b=1.0,5=0.0;
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int i=0;

cout<<” eps="; cin>>eps;
cout<<™\n x="; cin>>X;
do

{

s+=a/b;

a*=x;

b*=-++i;

}
while(abs(a/b)>=eps);
cout<<’exp(x)="<<s;
return O;

}
Amaliy topshiriglar
1. Berilgan, 7 so‘mdan katta bo‘lgan har ganday tiyinsiz pul miqdorini 3 va 5
so‘mliklar yig‘indisi bilan qaytimsiz to‘lash mumkinligi isbotlansin, ya’ni
berilgan n>7 uchun 3a-+5b=n shartni ganoatlanti-ruvchi musbat butun a va
b sonlar juftliklari topilsin.

2. Berilgan natural n va m soni uchun t=>)_] [(*i/]) hisoblansin.
i=2 j=3
-1 m-3

Berilgan natural n va m soni uchun t=][>_@*i+]) hisoblansin.

i=3 j=2
Berilgan n ta sonning maksimumidan fargli sonlar ichida eng kattasi topilsin.
Berilgan 10 ta natural sonlarning eng katta umumiy bo‘luvchisi topilsin.
Berilgan natural n sonining barcha bo‘luvchilari topilsin.
Berilgan n uchun s ning giymati hisoblansin:
a) s=1! - 21+3! - 41+ +(-1)™'n!;
b) s=-2!+41+...+(-1)"(2n)!.
8. Ketma-ketlik quyidagi qonuniyat bilan berilgan:

w

No ok

_ Y., +1
=0, y="*—, k=12,...
%o=0 %=1 L
Berilgan €>0 uchun y —Yy_, <& shartni ganoatlantiruvchi birinchi y had

topilsin.
9. Berilgan natural n soni ragamlarining yig‘indisi hisoblansin.

10. Standart funksiyalardan foydalanmagan holda (fabs()-bundan mustasno) be-
rilgan >0 aniglikda y qiymati hisoblansin. Yig‘indini hisoblashda
navbatdagi qo‘shiluvchi had moduli bo‘yicha ¢ dan kichik bo‘lgan holda
hisoblash jarayoni to‘xtatilsin.

a) y=shxex+X/3+X[+..+X"/2n+D\+...;

b) y=cox=1-X/2+X/4-..+ (- I'X"I2n)...;

d) y=In{+X)= X2+ /3.4 (~*/n+.., (X <);

€) y=arctg x—xX/3+X/6—..+ (-1 ¥"Yen+D+.., (X <2).
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

Bir-biridan farqli, uchtadan kam bo‘lmagan natural sonlar ketma-ketligi
berilgan bo‘lib, u O bilan tugallanadi. Shu sonlar ichidan uchta eng kattasi
topilsin.

Nol bilan tugaydigan, noldan fargli butun sonlar ketma-ketligida ishora
o‘zgarishlar soni aniglansin. (Masalan, 1,-34,8,4,-5,0 ketma-ketlikda ishora
3 marta o‘zgaradi).

Hadlar soni ikkitadan kam bo‘lmagan nol bilan tugaydigan natural sonlar
ketma-ketligi berilgan. Tartib nomerlari tub son bo‘lgan hadlarning
yig‘indisi aniglansin.

Berilgan natural son raqamlarini teskari tartibda yozishdan hosil bo‘ladigan
son aniglansin.

Quyida keltirilgan ketma-ketliklarning k-ragami chop etilsin:

a) 12345678910111213...-ketma-ket yozilgan natural sonlar;

b) 149162536... - natural sonlar kvadratlari;

d) 1123581321...- Fibonachchi sonlari.

O‘nlik sanoq sistemasida natural p soni berilgan bo‘lib uning q(2£ g< 16)
sanoq sistemasidagi ko‘rinishi hosil gilinsin.

O°‘nlik kasr soni z uchun uning q(ZS g< 16) sanoq sistemasidagi verguldan
keyingi to‘rt xona aniqlikdagi ko‘rinishi hosil qilinsin.

O‘nlik sanoq sistemasida butun m soni berilgan bo‘lib, uning ikkilik sanoq
sistemasidagi ko‘rinishidagi sonda O o‘rniga 1 va 1 o‘rniga O
almashtirishdan hosil bo‘lgan sonning o‘nlik sanoq sistemasidagi ko‘rinishi
aniglansin.

O‘nlik sanoq sistemasidagi butun p sonining o‘n oltilik sanoq sistemasidagi
ko‘rinishida E’ raqami bor yoki yo‘qligi aniglansin.

O‘nlik sanoq sistemasidagi p(p<1) kasr sonining oltilik sanoq sistemasiga
o‘tkazilganda ’4’ ragami necha marta uchrashi aniglansin.

O‘nlik sanoq sistemasidagi butun a va b sonlarning uchlik sanoq
sistemasidagi ko‘rinishida birinchi ragamlari mos tushish yoki tushmasligi
aniglansin.

. . . m
Butun m va n sonlar berilgan. Umumiy bo‘luvchiga ega bo‘lmagan p_T
g n

shartni ganoatlantiruvchi p va q butun sonlar topilsin.
Musbat hagigiy ax va ¢ sonlar berilgan. VY,,Y,,...ketma-ketlik quyidagi
qonuniyat bo‘yicha hosil gilingan:
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24,

25.

26.

217,

28.

1 |
Yo=aVy, =—(yil+l}, i—12..
2 Y,

-1
Ketma-ketlikning

topilsin.
Berilgan

yﬁ—yil‘«; shartni ganoatlantiruvchi birinchi Y, hadi

X =1 X = 2_5)<‘1, k=12,...

uchun |, —x_.|<10° o‘rinli bo‘lgan birinchi X, hadi toplisin.
Hagigiy xava &(g > 0,/X <1) sonlar berilgan.
s da-1)..(a—k+1)
= K
ifodaning giymati ¢ aniqglikda hisoblansin.
Hagiqiy 8(8>0) soni va &,a&,... ketma-ketlik quyidagi gonuniyat bilan

berilgan:
1 1 1
=11-=|1-=|{1-—|.
! ( zj( 3)( n+1j

Ketma-ketlikning [a,—4,,| <€ shartni ganoatlantiruvchi birinchi a (n>2) hadi
topilsin.

Haqiqgiy a,b,s(a>b>0,a>0) sonlar va X,X,..,Y,Y,... ketma-ketliklar
quyidagi gonuniyat bilan berilgan:

X =8 Y, =0 % =1, +¥) Yo =XYea -
Ketma-ketliklarning \)g—yn\<a shartni ganoatlantiruvchi birinchi x, hadi
topilsin.

Ikkita raqobat qiluvchi xvay turlarning n - vyildagi X ,¥Y, -
populyatsiyasilari o‘lchamlariga o‘zaro ta’siri quyidagi sistema bilan
tavsiflanadi:

X

X’H—l - me _yn’

yn+1 = _Xn + 2yn'
Faraz qilaylik x,=avay,=Ha=h). Bu yerda ava bberilgan sonlar.
Biror turning to‘liq yo‘qolib ketguncha har bir yildagi ikkita turning
miqdorlari chop etilsin.

12.Funksiyalar

Namunaviy masala
Berilgan butun sonning raqamlari yig‘indisi hisoblansin.

Yechish usuli
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Berilgan butun sonning raqamlari yig‘indisini hisoblash butun turdagi
qiymat  gaytaruvchi  funksiya  ko‘rinishida  amalga  oshiriladi  (int
Ragamlar Summasi()). Funksiya bitta butun turdagi n parametriga, yani
raqamlar yig‘indisi hisoblanishi zarur bo‘lgan songa ega. Funksiya tanasida
dastlab n soni manfiylikka tekshiriladi va u manfiy bo‘lsa n ning qiymati
garama-garshi songa aylantiriladi. Shundan keyin, toki n nolga teng
bo‘lmaguncha n sonini 10 ga bo‘lishdagi qoldig‘i S o‘zgaruvchiga yig‘iladi, n
o‘zgaruvchining yangi qiymati Nn/10 bo‘linmaning butun qismi bo‘ladi.
Funksiya natija sifatida s qiymatni gaytaradi.

Programma matni

#include<iostream.h>

int Ragamlar_Summasi(int);

int main()

{

int b;

cout<<”\nButun sonni kiritig:”;
cin>>b;
cout<<"\n"<<Ragamlar_Summasi(b);
return O;

}

int Ragamlar_Summasi(int n)
{

int s=0;

if(n<0)n=-n;

while(n>0)

{

s+=n%10;

n/=10;

}

return s;

}

Amaliy topshirgilar

1. Ixtiyoriy n ta sonning yig‘indisini hisoblash funksiyasi tuzilsin.

Ixtiyoriy n ta sonning maksimumini topish funksiyasi tuzilsin.

3. Ikkita uchburchak uchlarining koordinatalari bilan berilgan. Bu
uchburchaklardan gaysi birining yuzasi katta ekanligini aniglovchi funksiya
tuzilsin.

4. n natural soni va n ta sonlardan iborat ketma-ketlik berilgan. Ketma-
ketlikdagi ishora almashinishlar sonini aniglash funksiyasi tuzilsin.

5. Berilgannvam (nZ m) natural sonlar uchun Nyuton binomi koeffisientlarini

no
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10.

11.

12.

13.

14,

15.

16.

n
(n-mim’
Kompleks a +ih, va &, +ih, sonlar ustida arifmetik amallar "+, *->, ***, °/)
bajaruvchi funksiya tuzilsin, bu yerda ay, by, a,, b, - berilgan butun sonlar.
Tekislikda a, b, ¢ va d kesmalar berilgan. Ularning har bir uchtasidan
uchburchak qurish mumkinligini aniglaydigan mantigiy Uchburchak()
funksiya tuzilsin. Agar Uchburchak() funksiyasi birorta uchlik uchun true
qiymat gaytarsa, shu uchlikdan hosil bo‘lgan uchburchakning yuzasini
hisoblovchi haqgiqgiy turdagi Uchburchak Yuzasi() funksiya tuzilsin.
Butun a, b, p, g (b=0) parametriga ega gisqart(a,b,p,q) funksiya a/b kasrni
gisqarmaydigan p/q ko‘rinishiga olib kelsin va undan 1+1/2+ 1/3+...+1/20
kasrni gisgarmaydigan c/d ko‘rinishiga keltirishda foydalanilsin.
Uchburchak a, b va c¢ tomonlari bilan berilgan. Uchburchakning
medianalaridan iborat uchburchakning medianalari topilsin. (lzoh:

uchburchakning a tomoniga o‘tkazilgan mediana 05V2% +2¢ —& ga teng).
Haqigiy c, d (c<d) sonlari berilgan. Quyidagi integral hisoblansin:

farct@dx+ fs ire®dx,

Birinchi integral n=20 da, ikkinchisi n=100 da trapetsiya formulasidan
foydalanib hisoblansin:

[ h [f(a)/2+ Sitarit)+ f(b)/2}

hisoblash funksiyasi tuzilsin: C'=

bu yerda h=(b-a)/n.
Har biri n ta hagigiy elementlardan tashkil topgan x,y va z vektorlar uchun
quyidagi ifoda hisoblansin (n — berilgan o‘zgarmas son).
[1(si)+2), agar [](1-y;)>05

w=-< "

[10-Z), aks holda.

Berilgan ]/(1+x2): X, 3€ +x=0va x* Ir(l+ x)= 0.5 tenglamalarning yechimlari
€ >0 aniqlikda topilib, o‘sish tartibida chop etilsin.

Uchburchak uchlari va shu uchburchak ichidagi biror nugta koordinatasi
bilan berilgan. Berilgan nugtadan uchburchak tomonlarigacha bo‘lgan eng
yaqin masofa topilsin.

Tekislikda uchta to‘g‘ri chiziq ax+hy=¢, (k=12,3) tenglamalari bilan
berilgan. Agar bu to‘g‘ri chiziglar juft-jufti bilan kesishib, uchburchak hosil qilsa,
shu uchburchak yuzasi hisoblansin.

n dan 2n (n>2) gacha bo‘lgan sonlar ichidan “egizaklar” jufti chop etilsin.
(Ikkita tub sonlar ~egizak” deyiladi, agarda ular bir-biri bilan 2 ga farq qilsa,
masalan: 41 va 43 sonlari).

Berilgan n va k uchun n sonidan boshlanuvchi k ta “tug ‘ma sonlar* ketma-

194



ketligi hosil gilinsin. Ketma-ketlikning hadi oldingi hadga uning ragamlari
yig‘indisini qo‘shish orqali hosil bo‘ladi. Masalan, ketma-ketlik hadi 13
bo‘lsa undan keyingi son 13+(1+3)=17 bo‘ladi va hokazo.
17. Berilgan natural sondan katta bo‘lmagan barcha “do ‘s¢”” sonlar juftiligi chop
etilsin (Ikkita natural son “do ‘st” deyiladi, agarda ularning har biri
ikkinchisining bo‘luvchilari (o‘zidan tashqari) yig‘indisiga teng bo‘lsa,
masalan: 220 va 284 sonlari).
18. Berilgan a> 0 hagigiy son uchun

Ja-%/a& +1

1+43+a
kattalik hisoblansin. Bu yerda ildizni quyidagi iteratsiya formulasidan
foydalanib, € (¢=0.0001) aniglikda hisoblang.

yO :l. yn+1 - yn +<X/yr<171 _yn)/k (n: O’lz’)
Yechim sifatida |y,,, —V,| < & shartni ganoatlantiruvchi y,,, olinsin.
19. Berilgan haqiqiy € >0 va t sonlari uchun

\/1_coét 5\/+arctg.9\/ 1
4 2 3+t?

ifoda € aniglikda hisoblansin. lldizlarni hisoblashda quyidagi Teylor
gatoridan foydalanilsin:

(L+x) =14 X+a(a 1) a(a_g(a_z)%+..,([>4£la>0).

20. 1,2,..,k nuqtalarda (bu yerda k - 2 dan 70 gacha bo‘lgan butun son)
quyidagi funksiyalarning grafiklari chop etilsin:
a) (p(n) - 1 dan n gacha n soni bilan o‘zaro tub bo‘lgan butun sonlar miqdori;
b) r(n) - N sonining musbat bo‘luvchilari soni;
d) n(n)- n sonidan oshmaydigan tub sonlar soni.
Funksiya grafigini chizishda koordinata sistemasida X o‘qi pastga, Y o‘qi
chap tomonga yo‘nalgan deb hisoblanadi. Ekrandagi belgi o‘rni 0‘q birligi
qilib olinadi. Har bir x nugta uchun (x=1,2,..,K) funksiya giymati - y
hisoblanadi va ekrandagi ayni satrga y-1 ta probel, undan keyin “** belgisi
chop gilinadi va keyingi gatorga o‘tiladi (X o‘zgaruvchisining keyingi
giymati uchun).
21. A% Y,).B(X%Y,) va C(xY,) nugtalar berilgan. Masalalar yechilsin:
a) shu nugqtalardan uchburchak hosil bo‘lsa true, aks holda false giymat
gaytaruvchi funksiya tuzilsin;
b) agar ABC uchburchak mavjud bo‘lsa, bu uchburchak turini aniglovchi
funksiya (teng tomonli, teng yonli, to‘g‘riburchakli) tuzilsin.
22. Uchlari A(%Y,),B(X%Y,),C(xY,) va D(XY,) nuqtalarda bo‘lgan to‘rtbur-
chakni yasash mumkinmi? Agar mumkin bo‘lsa uning turi aniglansin: romb,
parallelogram, trapetsia, to‘g‘riburchakli yoki ihtiyoriy to‘rt-burchak.
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13. Vektorlar

Namunaviy masala

Berilgan n-darajali ax+g X'+..+ax+g va  m-darajali
bxX"+b X"+... +bx+b ko‘phadlar ko‘paytmasidan hosil bo‘lgan
ko‘phadning koeffsiyentlari topilsin.

Yechish usuli
N- va m- darajali ko‘phadlarni ko‘paytirish natijasida n+m darajali
ko‘phad hosil bo‘ladi: ¢, X"+C X" +..+CX+C,. Asosi bir xil darajali

Hm-1

sonlarni ko‘paytirganda ularning darajalari qo‘shilishi xossasidan foydalangan
holda mos koeffisentlar topiladi: ¢, => g*b . Har bir ko‘phadning ozod hadini

inobatga olgan holda ular uchun ajratiladigan massivlar o‘lchami mos ko‘phad
darajasidan bittaga ortiq bo‘lishi kerak.

Programma matni
int main()

{

const int n=2+1,m=4+1,;
int a[n],b[m],c[n+m-1];

int i,j;

for(i=0;i<n;i++) cin>>a[i];
for(j=0;j<m;j++) cin>>bf[j];
for(i=0;i<n+m-1;i++) c[i]=0;
for(i=0;i<n;i++)
for(j=0;j<m;j++)
cli+j]+=a[i]*bfj];
for(i=n+m-2;i>=0;i--)

{

if(c[i]==0) continue;
if(c[i]>0&&i!=(n+m-2)) cout<<"+";
if(c[i]'=1) cout<<c[i;

if(i>0) cout<<"x";

if(i>1) cout<<'N<<i;

}

return O;

}
Yugoridagi programmada 2 va 4- darajali ko‘phadlarni ko‘paytirishdan
hosil bo‘lgan ko‘phad koeffisientlarini hisoblash ko‘rsatilgan. Programma ishga

tushirilganda X +2x+3 va 5% +4x +3¢ +2x+1 ko‘phadlar koeffisientlari
kiritilsa, natija sifatida quyidagi ko‘phad chop etiladi:

5x"6+14x"5+26x"4+20x"3+14x"2+8x+3
Amaliy topshiriglar
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10.

Bo‘sh bo‘lmagan, ragamlardan iborat va nuqta bilan tugaydigan matn
berilgan. Matndagi eng ko‘p uchraydigan ragam chop qilinsin (agar bunday
raqamlar bir nechta bo‘lsa, ulardan ixtiyoriy bittasi chop gilinsin).

const int n=100;

char s[n];

Berilgan s vektor Kkattalikning indekslari quyidagilarga teng bo‘lgan
elementlari chop qgilinsin:

a) ikkining darajalari: (1,2,4,8,16,...);

b) to‘liq kvadratlar: (1,4,9,16,25,...);

d) fibonachchi sonlari: (1,2,3,5,8,13,...).

const int k=5,m=6,n=11;//n=k+m

float x[k],y[m],z[n];

Berilgan x va y vektorlarning har birida elementlar kamaymaydigan tartibda
joylashgan. Bu ikki vektorni birlashtirishdan hosil bo‘ladigan z vektorning
elementlari ham kamaymaydigan tartibda joylashuvchi programma tuzilsin.
char m[9],p[2];float Xx;

Berilgan m va p vektorlar ragamlardan iborat, x o‘zgaruvchiga
0.mm....m13*"* ko‘rinishidagi haqiqiy son o‘zlashtirilsin.

enum Oy{yan,fev,mart,apr,may,iyun,iyul,avg,sen,okt,noy,dek};

float t[365];

Oy oy;

Kabisa bo‘lmagan biror yilning har bir kuni haroratini bildiruvchi t vektor
bo‘yicha o‘rtacha oylik harorati eng katta bo‘lgan oyning nomi m
aniglansin.

int x[50];

bool t;

Berilgan x vektorning elementlari orasida quyidagi sonlar bor yoki
yo‘qligiga garab t o‘zgaruvchiga true yoki false giymat berilsin:

a) kamida bitta Fibonachchi soni;

b) kamida ikkita ikkining darajasi ko‘rinishidagi son.

char suz1[10], suz2[10];

bool teng;

Berilgan suzl va suz2 so‘zlarning har birida belgilar takrorlanmaydi.
So‘zlar bir-biridan gatnashayotgan belgilarning joylshuv o‘rni bilan farq
gilsa, teng o‘zgaruvchisiga true, aks holda false giymat berilsin.

const int n=20, n1=21; //n1=n+1

float p[n+1],q[n+1],r[n1+1];

float a;

p vektor bilan p(X¥kpX+pX*+..+pX+P, ko‘phad koeffisiyentlari
berilgan. Quyidagilar hosil gilinsin:

a) (x-a)p(x) ko‘phadning koeffisiyentlaridan tashkil topgan r vektor;

b) p(x+a) ko‘phadning koeffisiyentlaridan tashkil topgan q vektor.

Har biri 30 ta butun sondan iborat ikkita ketma-ketlik berilgan. Birinchi

ketma-ketlikning ikkinchi ketma-ketlikka kirmagan sonlari ichidagi eng
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12.
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14.

15.

16.

17.

18.

19.

20.

kichigi topilsin (bunaga sonlardan kamida bittasi mavjud deb faraz qgilinsin).
Berilgan matn 30 ta belgidan tashkil topgan. Takrorlanuvchi belgilarni
o‘chirishdan hosil bo‘lgan matn chop qilinsin.

Belgilari 100 tadan ortiq bo‘lmagan va nuqta bilan tugaydigan (nuqtaning
o°zi matnga kirmaydi) matndagi turli belgilar soni aniglansin.

Qiymati O dan 20 gacha bo‘lgan k butun soni berilgan. k-tartibli Chebishev
ko‘phadi koeffitsentlari topilsin (Izoh: Chebishev ko‘phadlari T(X quyidagi

formula bilan aniglanadi:

T(0O=1 TX=x TH=2XT,00 T, (n=23...
Hagigiy 4&,a,...,a.sonlari berilgan. (X-@(X-g...(Xxs@  ko‘phadning
koeffisientlari topilsin.
Berilgan 10-darajali P(x) va 6-darajali Q(x) ko‘phadning koeffisientlari
bo‘yicha P(Q(X)) ko‘phadning koeffisientlari topilsin
10 ta tosh bo‘lib, ularning og‘irliklari mos ravishda a....a, butun sonlarga
teng. Berilgan m,m,...m, og‘irliklar uchun C,,...c,, hosil gilinsin. Bu
yerda, ¢ —m) og‘irlikni hosil qilish usullari soni, yani ax +...+aX,=mM
tenglamaning yechimlari, bu yerda )g(i:m o‘zgaruvchisi 0 yoki 1 giymat
gabul giladi.
Sonlar o‘qida n (n>1) ta son @,a,),@&,a,)....,@,,,a,) intervallar juftligi
ko‘rinishda berilgan:
a) intervallarning umumiy nugtalari bormi?

b) Intervallar birlashmasi interval hosil qilsa, shu interval uchlari
ko‘rsatilsin (L, va L, intervallar birlashmasi deb shunday L, intervalga
aytiladiki, L, va L, intervallarga tegishli barcha nugtalar L,ga ham tegishli
bo‘lsa).

d) intervallarning birlashmasini n ta kesishmaydigan intervallar ko rinishida
tagdim etish mumkin bo‘lgan son ko‘rsatilsin.

e) kamida uchta intervalga tegishli butun sonlar bor bo‘lsa, shu sonlardan
birortasi ko‘rsatilsin.

Tekislikda n ta (n24) nugta ()g,yl),()g,yz),...,()g,yn) koordinatalari bilan
berilgan. Ularning ichida kvadrat hosil giluvchi nuqtalar bor yoki yo‘qligi
aniglansin.

Markazi M ()q,yi) nuqtada bo‘lgan r radiusli aylanalar (i=1,..,n) berilgan.
Quyidagilar aniglansin:

a) aylanalar ichida uchta kesishuvchi aylanalar bormi?

b) alohida turgan aylanalar topilsin, ya‘ni boshga aylanalar bilan umumiy
nugqtalari yo‘q, birorta aylana ichida joylashmagan va boshqa aylanalarni oz
ichiga olmagan aylanalar).

(Xl,yl), ()(2,y2 ),...,()g,yn) koordinatalari bilan berilgan nuqtalar to‘plamining
medianalar soni topilsin (n>2 va n juft son). To‘plam medianasi deb
to‘plamning ikkita ixtiyoriy nugqtasini tutashtiruvchi shunday to‘g‘ri
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chizigga aytiladiki, uning ikki tomonida bir hil sondagi nuqtalar joylashadi
va bu to‘g‘ri chiziqda hech qanday uchinchi nuqta yotmaydi.

Argon tortish musobagasida ishtirok etmoqchi bo‘lgan n ta o‘quvchilar (n-
juft son) ikki guruhga bo‘linish uchun aylana shaklida joylashib, birdan to k
sonigacha sanay boshladilar. Bunda har k-o‘quvchi davradan chiqib,
ikkinchi guruhga qo‘shiladi. Sanoq davrada guruhlarda o‘quvchilar soni
teng bo‘lguncha davom etadi. Har bir o‘quvchining tartib nomeri
boshlang‘ich davrada sanoq boshlangan o‘quvchidan boshlanib, sanoq
yo‘nalishi (soat millari yo‘nalishi) bo‘yicha aniqglanadi. Berilgan n va k
uchun har bir guruhdagi o‘quvchilar tartib nomerlari aniqlansin.

Natural n soni va n ta haqgigiy sonlardan iborat ketma-ketlik berilgan. Bu
ketma-ketlikni shunday tartiblangki, undagi barcha manfiy qiymatli
elementlar o°zaro joylashish tartiblarini saqlagan holda ketma-ketlik boshiga
ko‘chirilsin va ulardan keyin musbat qiymatli elementlar ham huddi shu
shart asosida joylashsin(qo‘shimcha massiv ishlatilmasin).

Natural n soni va a,a,...,a, butun sonlardan iborat ketma-ketlik berilgan.
Ketma-ketlikda bir marta gatnashgan elementlar chop gilinsin.

Natural n soni va a,a,,...,a, b,b,....n, sonlar ketma-ketlklari berilgan. Bu
ketma-ketliklar bir-biridan fagat elementlarining joylashuv tartibi bilangina
farq qilish yoki yo‘qligi aniglansin.

Natural n soni, A= {al,az,...,q} va B= {Qan} sonlar ketma-ketliklari
berilgan. A ketma-ketlik [1..n] oraligidagi har xil butun sonlardan tashkil
topgan (indekslar). B ketma-ketlikdagi elementlar A ketma-ketlikda
ko‘rsatilgan joylarga o‘tkazilsin, ya’ni b element g indeks bo‘yicha
joylashsin.

Juft bo‘lgan n natural soni va yarmigacha qiymatlar bilan to‘ldirilgan
A={a,a,..a} ketma-ketlik berilgan. Ketma-ketlik giymatli elementlarini
takrorlab surish orgali to‘ldirilsin (masalan, A={3,8,...} uchun
A={3,3,8,8,...}).

Natural n soni va A= {q,@,...@} ketma-ketlik berilgan. Ketma-ketlikdagi
elementlar o‘sish tartibida bo‘lgan eng uzun gism ketma-ketlik topilsin.
Fazoda n material nugtadan iborat sistema X,Y,,Z, X,,¥,:Z, -y X Y., Z,

haqgiqiy sonlar ketma-ketligi ko‘rinishida berilgan. Bu yerda X,VY,,Z — i-chi

nugtaning koordinatalari (i=21,n). Berilgan n o‘zgarmas uchun sistemaning
og‘irlik markazi koordinatasi, hamda og‘irlik markazidan sistemaning
barcha nuqtalarigacha bo‘lagan masofalar topilsin.

Berilgan X, y, z vektorlarni element turidagi obyektlar to‘plami deb qarab
(agarda k element x to‘plamga tegishli bo‘lsa x[K]=true, aks holda x[k]=false va
hokazo), ushbu vektor - to‘plamlar ustida quyidagilar amalga oshirilsin:

a) agar X to‘plam y to‘plamning qism to‘plami bo‘lsa, u holda t
o‘zgaruvchiga true giymati, aks holda false berilsin;

b) z=X"\y- to‘plamlar kesishmasi topilsin;
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d) z=X_Jy- to‘plamlarning birlashmasi topilsin;
e) z=x\y- to‘plamlarning ayirmasi topilsin (z to‘plamga X to‘plamning u
to‘plam-ga kirmagan barcha elementlari kiradi).

14. Matritsalar

Namunaviy masala

Elementlari bir-biriga teng bo‘lmagan n-chi tartibli hagigiy turdagi
kvadrat matritsa berilgan. Eng katta element joylashgan satrni eng Kkichik
element joylashgan ustunga kopaytmasi topilsin.

Yechish usuli

Matritsaning eng katta va eng kichik elementlari topiladi. Buning uchun
matritsaning (0,0) o‘rindagi elementi maksimum (minimum) deb faraz gilinadi
va i-satr va j-ustunlar bo‘icha ichma-ich joylashgan takrorlash jarayoni amalga
oshiriladi. Maksisumum (minimum) element topish bilan birga uning joylashgan
o‘rni biror maxi o‘zgaruvchida (minimum ucun Minj o‘zgaruvchida) eslab
golinadi. Keyin matritsaning maxi - satri elemntlari va minj - ustun
elementlariga skalyar kopaytmasi hisoblanadi.

Programma matni

#include <iostream.h>
#include <conio.h>
#definen 3
typedef float Fmatritsa[n][n];
int main()
{
Fmatritsa A;
float max,min;
int maxi,minj,i,j;
/A matritsa elementlarini o'qish
for(int i=0;i<n;i++)
for(int j=0;j<n;j++)cin>>A[i][j];
/' A[0,0]- maksimum hamda minimum element deb faraz qilinadi va
matritsaning golgan elementlari
// bilan solishtiriladi;
max=A[0][0]; maxi=0;
min=A[0][0]; minj=0;
for(int i=0;i<n;i++)
for(int j=0;j<n;j++)
if(max<A[i][j){max=A[i][j]; maxi=i;}
else if(min>A[i][jD{min=A[i][j]; minj=j;}
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/[ Maksimum element joylashgan satr minimum joylashgan satrga
ko‘paytiriladi

float S=0;

for(j=0;j<n;j++) S+=A[maxi][j]*A[j][minj];

cout<<"S="<<S;

return O;

}

Amaliy masalalar

1. constint n = 20;
float B[n][n];
Qo‘shimcha matritsadan  foydalanmagan holda B  matritsaning
transponerlangan ko‘rinishi B" hosil gilinsin.

2. n natural soni va 5-chi tartibli haqgiqiy turdagi kvadrat matritsa berilgan. Bu
matritsaning n-darajasi topilsin (A'=A, A>=AA, A’=A*A va hokazo).

3. const int n=20;
float nuqta[n][2], d;
Matritsaning satr elementlarini tekislikdagi nugtalarning koordinatalari deb
garab, shu nugtalar orasidagi eng katta masofa topilsin.

4. float A[9][9],s;
A matritsaning quyidagi rasmdagi bo‘yalgan sohalardagi elementlari
yig‘indisi S topilsin.

A,

7 Z
O

2
4 700
AASLSSSAASS. 7 /

a) b) ad)

]
RN

N

5. enum Oy{yan,fev,mar,apr,may,iyn,iyl,avg,sen,okt,noy,dek};
enum Kun{dush,sesh,chor,paysh,juma,shanba,yaksh,null};
Kun Kalendar[12][31];
Kalendar massivi haftaning mos kunlari bilan to‘ldirilsin (mavjud
bo‘lmagan sana null deb ko‘rsatilsin). Yil kabisa yili emas va 1-yanvar
dushanba deb hisoblansin (Kalendar[yan][0]=dush;
Kalendar[yan][1]=sesh;... Kalendar[fev][29]=null;... ).

6. int A[10][10],B[9][9];
int n,k; // 0<n<100<k<1Q
Berilgan A matritsaning n-satri va k-ustunini o‘chirish orqali B matritsa
hosil gilinsin.

7. constint n=8, m=12;
int k, S[n][m];
S matritsaning ”maxsus” elementlar soni - k aniglansin.
Element ”maxsus” deyiladi, agar u o‘zi joylashgan ustundagi boshqa
elementlar yig‘indisidan katta va o‘zi joylashgan satrda chapdagi
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elementlardan katta, o‘ngdagilaridan esa kichik bo‘lsa.
int k; char C[10][15];
Berilgan C matritsadagi har xil belgilar soni - k aniglansin (takrorlanuvchi
belgilar bitta deb hisoblansin).
5 ta satr va 7 ta ustundan iborat hagigiy turdagi matritsa berilgan. Uning
satrlari kamaymaydigan ko‘rinishda tartiblansin.
O‘lchami 10 x 5 bo‘lgan haqiqiy turdagi matritsa berilgan. Matritsa
satrlarining eng katta elementlari o‘sishi bo‘yicha tartiblansin.
Matritsaning elementi egar nuqta deyiladi, agarda u bir vaqtning o‘zida shu
element joylashgan satrdagi eng kichigi va ustundagi eng kattasi bo‘lsa yoki
aksincha. 10 x 15 o‘lchamli butun turdagi matritsaning egar nuqtasi indeksi
chop etilsin.
Elementlari bir-biriga teng bo‘lmagan haqiqiy turdagi 7-tartibli kvadrat
matritsa berilgan. Eng katta elementi joylashgan satrning eng kichik
elementi joylashgan ustunga ko‘paytmasi topilsin.
Butun turdagi 10-tartibli kvadrat matritsa ortonormal yoki yo‘qligi
aniglansin. Matritsa ortonormal deyiladi, agar turli satrlari skalyar
ko‘paytmasi O ga teng va satrni 0‘z-0‘ziga ko‘paytmasi 1 ga teng bo‘lsa.
Natural n soni va nxn o‘lchamli haqiqiy turdagi A matritsa berilgan.
Quyidagi formula yordamida A matritsaga teskari matritsa topilsin:

Al =AL(E-AA)
bu yerda A — berilgan matritsa; E — birlik matritsa; A" — teskari

matritsaning k- yaginlashishi, A"=E. Teskari matritsa berilgan 8(8>O)

aniqlikda hisoblansin.

Natural n soni va butun turdagi n-tartibli kvadrat matritsa berilgan. Matritsa
elementlari monoton ketma-ketlik hosil giluvchi (monoton kamayuvchi yoki
o‘suvchi) satrlar nomerlari topilsin.

Butun turdagi n-tartibli kvadrat matritsaning absolyut qiymati bo‘yicha eng
katta elementlari toplisin. Shu elementlar joylashgan ustun va satrlarni
o‘chirish orqali yangi matritsa qurilsin.

Natural n soni va elementlari fagat 0,1, 2 va 3 sonlaridan tashkil topgan n-
tartibli A matritsa berilgan. Elementlari har xil sondan iborat barcha
8,8, 8,,;:8.,,, tortliklar miqdori topilsin.

Hagigiy turdagi 9-tartibli kvadrat matritsa berilgan. Shunday matritsa hosil
qiling-ki, bunda boshlangich matritsadagi mos element o‘z satridagi
diagonal elementdan kichik bo‘lmasa bir, aks holda nol qiymat qabul qilsin.
const int n=10;

float A[n][n], b[n], c[n];

Simmetrik matritsa 0°‘ng uchburchagi (n+1)*n/2 elementlari bilan berilgan.
Matritsaning 1-satrdan n-element, 2-satrdan n-1l-element va oxirida n-
satrdan 1-element b vektorga yuklanib, c=A*b hisoblansin.
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20. const int n=7; 12—
int A[n][n]; ¥ »
Butun turdagi A matritsaga 1, 2, ... , 49 sonlarini T }
spiral bo‘yicha joylashtirilsin (rasmga qarang). « y

21. const int n=20;
int S[n][n];
S matritsaning elementlarini markaz atrofida 90° ga soat millariga teskari
yo‘nalishda burish bilan gayta aniglansin.
22. const int n=10,m=12;
int S[n][m];
S matritsaning lokal minimumlari chop etilsin. Matisaning s; elementi

lokal minimum deyiladi, agar u o‘z atrofidagi barcha elementlardan kichik
bo‘lsa.

15. Statik massivlar funksiya argumenti sifatida

Namunaviy masala
Berilgan butun sondagi N pul migdori 100,50,25,10,5,3,1 giymatdagi
tangalarning eng kam miqdori bilan yig*ilsin.

Yechish usuli

Berilgan N pul migdori massivning O-elementidan kichik bo‘lmasa undan
massivning O-elementi ayriladi va u ekranga chop qgilinadi. Bu jarayon toki
golgan pul migdori massivning O-elementidan kichik bo‘lguncha davom etadi.
Xuddi shu jarayon golgan pul migdori uchun massivning 1-elementi uchun,
keyin 2-elementi uchun va shu tariga massivning keyingi elementlari uchun
takrorlanadi. Pul miqdori O bo‘lganda jarayon to‘xtaydi va ekranda zarur
tangalarning tartiblangan ro‘yxati chop etiladi.

Programma matni

#include <iostream.h>

void Tangalar(unsigned int pul,unsigned int tanga[])
{

for(int i=0;pul>=1;)

{

if(pul>=tangali]) { pul-=tanga]i]; cout<<tanga[i]<<\t’; }
else i++;

}

}

int main()

{

unsigned int Pul,tanga[7]={100,50,25,10,5,3,1};
cin>>Pul:

Tangalar(Pul,tanga);
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return O;

}
Programma ishga tushirib, 239 soni Kiritilsa, ekranga quyidagilar chop
etiladi:

100 100 25 10 3 1

Amaliy topshiriglar

1. char Matn[72];

char Shifr[52];
Belgi turidagi Matn massivida lotin harflaridan tashkil topgan matn
berilgan. Matn 52 ta lotin harfi uchun aniglangan Shifr yordamida
shifrlansin. Bu yerda Shifr[0] - ‘A’ ning, Shifr[1] - ‘B’ ning, ..., Shifr[51]-
‘Z’ ning shifri bo‘lgan belgi.

2. enum Hafta_ kuni{yaksh,dush,sesh,chor,paysh,juma,shanba};
Hafta_kuni Yil[365];

Agar 1 yanvar- chorshanba bo‘lsa (Yil[O]=chor, Yil[1l]=paysh va hokazo),
Yil massivining har bir elementiga, kabisa bo‘lmagan yil hisobi bo‘yicha i-
kuniga mos keluvchi haftaning nomi (qiymati) berilsin.

3. Bo‘sh bo‘lmagan, raqamlardan iborat va nuqta bilan tugaydigan matn
berilgan. Matndagi eng ko‘p uchraydigan ragam chop gilinsin (agar bunday
raqamlar bir nechta bo‘lsa, ulardan ixtiyoriy bittasi chop qilinsin).

4. Har biri 30 ta butun sondan iborat ikkita ketma-ketlik berilgan. Birinchi
ketma-ketlikning ikkinchi ketma-ketlikka kirmagan sonlari ichidan eng
kichigi topilsin (bunaga sonlardan kamida bittasi mavjud deb faraz gilinsin).

5. constint n=10;
float D[n][n],S;

Berilgan D matritsa uchun S= zn:madZ)lJ hisoblansin.

k=1 1<ij<k

6. int A[15][20], b[15];

Berilgan A matritsadan b vektor hosil qilinsin. Quyidagi ko‘rsatilgan
shartlar bajarilsa, b[k] elementi true, aks holda false giymat gabul gilsin:

a) A matritsaning k-satri nollardan iborat;

b) A matritsaning k-satr elementlari kamayish bo‘yicha tartiblangan;

d) A matritsaning k-satri simmetrik.

7. const int n=20;
char Screen[n][n];

Berilgan Screen matritsasi elementlarini markaz atrofida 90° ga soat
millariga teskari yo‘nalishda burish orqali qayta aniglansin.

8. T7-tartibli elementlari bir-biriga teng bo‘lmagan haqiqiy turdagi kvadrat
matritsa berilgan. Eng katta element joylashgan satrning eng kichik element
joylashgan ustunga ko‘paytmasi topilsin.

9. Elementlari butun sonlardan iborat 10-tartibli kvadrat matritsa ortonormal

yoki yo‘qligi aniqlansin. Matritsa ortonormal deyiladi, agar turli satrlarni
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skalyar ko‘paytmasi O ga teng, satrni o‘ziga ko‘paytmasi 1 ga teng bo‘lsa.
Elementlari butun sonlardan iborat 9- tartibli kvadrat matritsa “sehrli
kvadrat” ekanligi, ya‘ni har bir satr va ustunlar bo‘yicha elementlar
yig‘indilari o‘zaro tengligi aniglansin.

Kichik lotin harflaridan iborat so‘zlar ketma-ketligi berilgan. So‘zlar bir-
biridan vergul bilan ajratilgan va oxirgi so‘zdan keyin nuqta qo‘yilgan.
a vah juftliklar ichida eng ko‘p uchraydigan harflar juftligi aniglansin (bu
yerda a - ketma-ketlikdagi i-so‘zning birinchi harfi, by esa oxirgi harfi).
Koeffisentlari haqiqiy turda bo‘lgan n - tartibli “uchburchak” ko‘rini-shi-
dagi chizigli tenglamalar sistemasi yechilsin.

ax+ax+..+ax=h)
aX +..+aX =h|
a.x,=b,)

char suz1[10], suz2[10];
Berilgan suzl massividagi belgilarning o‘rinlarini almashtirish orqali suz2
so‘zini hosil qilish mumkin yoki yo’qligi aniglansin.
const n=4,m=5;
int A[n][m], B[n][m],C[n,m],N[n][m], D[2*n][3*m];
Berilgan AB va C matritsalar orgali D matritsani quradigan

ABC
constr(A,B,C,D) funksiya tuzilsin. D matritsa DZ(BNAJ ko‘rinishida

aniglanadi. Bunda N nol matritsa.
Uchta haqgiqiy turdagi 4-tartibli kvadrat matritsalar berilgan. Ularning
orasida normasi eng kichik bo‘lgani chop etilsin (bunday matritsa bitta deb
hisoblansin). Matritsaning normasi sifatida uning elementlari absolut
giymatlarining maksimumi olinsin.
Natural p soni va 4-tartibli haqiqgiy turdagi A,B va C kvadrat matritsalar

berilgan. (ABQ hosil gilinsin
Haqiqiy turdagi 10x20 o‘lchamli A,B va C matritsalar berilgan. Quyidagi
kattalik hisoblansin:

ABC e |5l ma +ma |+ ma, |

|A+B+ CH

Ikkita 10-tartibli butun turdagi kvadrat matritsa berilgan. Matritsa
diagonallariga nisbatan bir marta akslantirish orgali biridan ikkinchisini
hosil gilish mumkinmi?
2°° va 1+24+3+...4+100 sonlarining o‘nlik yozuvidagi barcha ragamlari
chop etilsin. (Ko‘rsatma: “uzun” natural sonlarni ragamlardan iborat massiv
ko‘rinishida ifodalab, kerakli amallar bajarilsin.)

n (n=100) ta haqiqiy sonlar berilgan. Fon Neyman usuli bilan ular o°sish
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tartibida joylashtirilsin: ikkita A va B massividan foydalaniladi. Berilgan
sonlar A massiviga yoziladi; keyin yonma-yon sonlar tartiblanib (A;va A,
Asva A, va hokazo) B ga yoziladi; B dagi ikkita yonma-yon turgan,
tartiblangan juftlik olinib, ular tartiblangan to‘rtlikka o‘tkaziladi va yana A
ga yoziladi; keyin A dan har ikkita yonma-yon to‘rtlikni tartiblab, sakkizlik
sifatida B ga yoziladi va hokazo.
21. 2 dan 20 gacha bo‘lgan butun n va haqiqgiy £>0 sonlari berilgan. Quyidagi
formula bilan aniglanadigan n-tartibli T (X) Chebishev ko‘phadining (13.12

masalaga garang) barcha ildizlari €>0 aniqglikda hisoblansin.
Izoh: agar (-1,1) intervalda X <X, <...<X - T (X) ko‘phadning ildizlari bo‘lsa,
u holda T_,(X) ko‘phad quyidagi (4,X),(X,X)...-,(%,]) intervallarda bittadan
ildizga ega bo‘ladi.
22. Tasodifiy sonlarni hosil giluvchi funksiyadan foydalangan holda n ta o‘zaro
teng bo‘lmagan butun sonlar massivini natija sifatida qaytaradigan funksiya
tuzilsin,
23. Tasodifiy sonlarni hosil giluvchi funksiyadan foydalangan holda butun
turdagi n-tartibli kvadrat matritsa hosil gilinsin (n=10). Matritsaning eng
katta va eng kichik elementlarini almashtiruvchi funksiya tuzilsin.
24.  Elementlari musbat bo‘lgan (n=10) a[n][n] massiv berilgan. Massivning
ikkinchi maksimumini gaytrardigan funksiya tuzilsin.

16. Dinamik massivlar funksiya argumenti sifatida

Namunaviy masala
Berilgan n x m o‘lchamdagi matritsaning K-ustundagi va l|-satrdagi eng

katta elementlari topilsin (O<k<mO0<I<n).

Yechish usuli

O‘lchami programma ishlash jarayonida kiritilishi sababli bosh
funksiyada matritsa dinamik ravishda butun sonlar vektorlariga (matritsa
satrlariga) ko‘rsatgichlar vektori ko‘rinishida aniqlanadi. Berilgan ustundagi va
satrdagi maxsimal elementlarni topish uchun alohida funksiyalar aniglanadi va
zarur parametrlar ularga argument sifatida uzatiladi. Shuni qayd etish kerakki, |-
satr eng katta elementini topadigan funksiyani chagirganda argument sifatida
matritsaning mos satriga ko‘rsatgichni uzatish yetarli, k-ustun maksimumini
topishda esa funksiyga argument sifatida matritsaga ko‘rsatgichni uzatish kerak
bo‘ladi.

Programma matni
int K_ustun_max(int n,int k,int **a)

{
int max=a[0][K];
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for(int i=1;i<n;i++)

if(max<=al[i][K]) max=a[i][K];

return max;

}

int L_satr_max(int m,int *satr)

{

int max=satr[0];

for(int i=1;i<m;i++)

if(max<=satr[i]) max=satr]i];

return max;

}

int main()

{

int n,m,k,l;

int **a;

cout<<"Matritsaning satrlar soni="; cin>>n;
cout<<"Matritsaning ustunlar soni="; cin>>m;
/[ matritsani hosil gilish

a=new int *[n];

for(int i=0; i<n; i++) afi]l=new int[m];

I/l matritsa elementlari giymatlarini kiritish
for(int i=0; i<n; i++)

for(int j=0; j<m; j ++) cin>>a]i][j];

/[ matritsani chop etish

cout<<"Matritsa ko‘rinishi:\n";

for(int i=0; i<n; i++)

{
for(int j=0; j<m; j++)
cout<<a[i][j]l<<"
cout<<end!;
}
do
{
cout<<"k-ustun nomerini kiriting="; cin>>k;
}
while(k<O0 || k>m);
do
{
cout<<"l-ustun nomerini kiriting="; cin>>l;
}

while(I<0 || k>n);

cout<<k<<"-ustun maximal elementi ="<<K_ustun_max(n,k,a);
cout<<'\n'<<l<<"-satr maximal elementi =";
cout<<L_satr_max(m,a[l]);

207



for(int i=0; i<n; i++)

delete[]a[i];

delete[]a;

return O;

}

Amamliy topshiriglar

3. Int*s;
Berilgan s vektor kattalikning indekslari quyidagilarga teng bo‘lgan
elementlari chop qilinsin:
a) ikkining darajalari: (1,2,4,8,16,...);
b) to‘liq kvadratlar: (1,4,9,16,25,...);
d) Fibonachchi sonlari: (1,2,3,5,8,13,...);

4. float * x;
Berilgan x vektor orgali X vektor quyidagi qoida bo‘yicha hosil gilinsin (X,
hosil bo‘lgan vektorning k-elementi giymati):
a) X, =max {x} bunda 1<i<k;
b) vektor elementlari teskari tartibda joylashtirilsin;
d) X,=x,X. =X, X, =(x_ +% +X )3 k=23..,n3;
e) vektor elementlari siklik ravishda p taga chapga surilsin.

5. float * x;
Berilgan x vektorning barcha manfiy elementlari uning boshiga o‘tkazilsin.
Hosil bo‘lgan vektorda manfiy va qolgan elementlarining boshlang‘ich
o‘zaro joylashuvi saglansin ( qo‘shimcha vektordan foydalanilmasin).

6. int* x*y,*z;
Berilgan x va y vektorlarning har birida elementlar kamaymaydigan tartibda
joylashgan. Bu ikki vektorni birlashtirib, shunday z vektor hosil gilinsinki,
uning elementlari ham kamaymaydigan tartibda bo‘lsin.

7. char *suzl, *suz?2;
bool teng;
Massiv ko‘rinishida berilgan suzl va suz2 so‘zlarning har birida belgilar
takrorlanib kelmaydi deb hisoblagan holda, ularda gatnashayotgan
belgilarning joylashuvi bilan farg gilsa, teng o‘zgaruvchiga true, aks holda
false giymat berilsin.

8. float *x;

Berilgan x vektor almashtirish usuli orqali kamaymaydigan ko‘rinishda
tartiblansin (“pufakchalar usuli’). Bu usulning 1-qadamida qo‘shni X_va

X, (k=1,2,3,..,n-1) elementlar ketma-ket solishtiriladi va agarda X >X_,

bo‘lsa, ularning o‘rni almashtiriladi. Shu yo‘l bilan eng katta elementni
vektorning oxirida joylashuviga erishiladi. Keyingi qadamda bu usul oxirgi
elementdan tashqari barcha elementlarga qo‘llaniladi va h.k. Jarayonning
birorta qgadamida elementlarni almashtirish ro‘y bermasa tartiblash
to‘xtatilsin.
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9. float *x;

Berilgan x vektor orasiga qo‘yish usuli orqali kamaymaydigan ko‘rinishda
tartiblash. Bu usulda vektorning birinchi k ta elementi kamaymaydigan
ko‘rinishda tartiblangan deb hisoblanadi; k+1 - elementi olinadi va u
birinchi k ta element orasiga shunday joylashtiriladiki, hosil bo‘lgan k+1 ta
element tartiblangan bo‘ladi; bu usul k o‘zgaruvchining O dan n-2 gacha
giymatlari uchun takrorlanadi.

10 Nugta bilan tugaydigan kichik lotin iborat matn berilgan. Shu matnga fagat
bir martadan kiruvchi barcha harflar alfavit tartibida chop gilinsin.

11 float **A,**B,**C; // n*n olchamli matritsalar
float *x,*y; /Il n o‘lchamli vektor
Berilgan natural n uchun quyidagilar hisoblansin:

a) C=A+B; b) y=AX; d) C=AB.

12 Berilgan butun n va m boyicha nxm o‘lchamli haqiqiy turdagi dinamik
matritsa berilgan. Uning satrlari kamaymaydigan ko‘rinishda tartiblansin:
a) birinchi elementlar bo‘yicha;

b) elementlar yig‘indisi bo‘yicha;
d) eng katta elementlari bo‘yicha.

13 Shaxmat musobagasida gatnashgan n ta shaxmatchining natijalari T
jadvalda berilgan (n>2):
enum Uyin_Natijasi{Y,D,M,X};

Uyin_Natijasi turidagi n*n o‘lchamli dinamik massiv (jadval) hosil gilinsin.
Uning giymatlari quyidagicha aniglasin: jadvalli][j]=Y, agar i -ishtirokchi j -
ishtirokchi ustidan g‘alaba qozongan bo‘lsa, (bunda jadval[j][i]=M),
jadval[i][j]J=D va jadval[j][i]=D, agar i - va j - ishtirokchilar durang
o‘ynagan bo‘lsa, hamda jadval[i][i]=X.

Jadvalning ko‘rinishi quyidagicha bo‘lishi mumkin (rasmga
garang). Yutug uchun 3 ochko, durang uchun 1 ochko,
mag‘lubiyat uchun O ochko beriladi. Ishtirokchilar nomerlari
ularning to‘plagan ochkolari bo‘yicha o‘smaydigan tartibda
chop qilinsin.

14 Berilgan n X m o‘lchamli butun turdagi dinamik ravishda yaratilgan
matritsaning egar nuqtasi indekslari chop etilsin. Matritsa elementi “egar
nugta” deyiladi, agarda u bir vaqtning o‘zida shu element joylashgan
satrdagi eng kichik va ustundagi eng katta element bo‘lsa yoki aksincha.

15 n o‘lchovli chizigli fazoda m ta vektor koordinatalari bilan berilgan. Bu
vektorlar chiziqli erkli bo‘ladimi? Vektorlar chizigli erkli deyiladi, agar har
ganday i#j@<i,j<m) uchun X =aX sharti o’rinli bo‘lmasa, bu yerda
o >0.

16 Elementlari n ta hagiqiy sonlardan iborat x, y va z vektorlar berilgan.
(a,a)-(b,c) kattalik hisoblansin, bu yerda a vektor berilgan vektorlar
ichidan eng katta minimal elementga ega (bunday vektor yagona deb
hisoblansin), b va c qolgan ikkita vektor, (p,q)- p va q vektorlarning
skalyar ko‘paytmasi.

-G
i R
N o =4
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17 9x4 o‘lchamli uchta butun turdagi matritsalar dinamik ravishda aniqlanib
qiymatlari berilgan. Fagat nollardan iborat satrlari eng ko‘p bo‘lgan matritsa
chop etilsin (agar bunday matritsalar bir nechta bo‘lsa, barchasi chop
etilsin).

18 nta butun elementli dinamik aniglangan x vektorning elementlari o‘sish

bo‘yicha tartiblangan. K o‘zgaruvchiga berilgan p soniga teng bo‘lgan X
vektori elementining tartib nomeri berilsin, agarda bunday element
bo‘lmasa, k o‘zgaruvchisiga -1 berilsin.

Masalani yechish uchun quyidagi ikkilik (binar) qidirish usuli qo‘llanilsin: p
sonni vektor o‘rtasidagi yoki unga eng yaqin element bilan solishtiriladi;
agar bu sonlar teng bo‘lsa qidirish toxtatiladi; agar p son elementdan kichik
bo‘lsa, u holda p sonini vektorning chap yarmidan izlash kerak, aks holda
o‘ng yarmidan; vektorning tanlangan yarmiga yuqoridagi algoritm
qo‘llaniladi.

19 n ta satr va m ta ustundan iborat A va B matritsalarning maksimal

elementlarini almashtiruvchi swap(A,B) funksiyasi tuzilsin. (Har bir
matritsada maksimal element bitta deb hisoblansin).

20 p(=pX +pX™+..+pX+p, kophad  koeffitsiyentlari bilan berilgan.
Berilgan hagiqiy x va a sonlari uchun quyidagilar hosil gilinsin:

a) (X-a)p(X) ko‘phadning koeffitsiyentlaridan tashkil topgan r vektor;
b) p(x+a) ko‘phadning koeffitsiyentlaridan tashkil topgan q Vektor

21 Butun turdagi NXN o‘lchamli dinamik ravishda
aniglangan giymatlardan tashkil topgan A

matritsaning  bo‘yalgan  sohasidagi  katta / //
i, Bu yerda Amaires, n va kcindekoar i

bo‘lib (rasmga garang), ularning to‘gri kiritilishi
nazorat gilinsin.

22 Klaviaturadan natural n soni va n ta haqigiy sonlar Kkiritilsin. Hagigiy
sonlarni o‘qish jarayonida har bir o‘qgilgan son a vektorga, undagi
kamaymaydigan tartibni saglagan holda joylansin.

B

17. Satrlar

Namunfviy masala

ASCIIZ satr ko‘rinishida berilgan gapdagi simmetrik so‘zlar chop etiISin
Gap nuqta bilan tugaydi va undagi so‘zlar bir-biridan ‘,” (vergul) yoki °
(probel) bilan ajratilgan.

—

Yechish usuli
Qo‘yilgan masalani yechish uchun takrorlanuvchi ikkita amallar bajarish
kerak bo‘ladi:
1) satrdan so‘zlarni (satr ostilarini) ajratib olish;
2) satr ostini simmetrikka tekshirish, agar natija ijobiy bo‘lsa satrni chop
etish.
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1.

Satrdan satr ostilarini ajratib olish uchun <string.h> kutubxonasida
mavjud strtok() funksiyasidan foydalanish mumkin. strtok() prototipi

char* strtok(char* str, const char * delim);

ko‘rinishida bo‘lib, u str satrdagi delim satr-ro‘yxatda berilgan
ajratuvchilar oralig‘iga olingan satr qismini qiymat sifatida qaytaradi. Funksiya
gaytargan satr qismini simmetriklikka tekshirish uchun satr-vekrorning
markaziga nisbatan teng uzoqlikda joylashgan elementlarning o‘zaro bir xil
ekanligi asosida tekshiradigan mantiqiy funksiyani tuzish orqali echiladi.

Programma matni

#include <iostream.h>
#include <string.h>

const N=80;

bool Simmetrik(const char * s)

{

int n=strlen(s);

for(int i=0;i<=n/2;i++)
if(s[i]'=s[n-i-1]) return false;

return true;

}

int main()

{

char Gap[N];

gets(Gap);

char Ajratuvchi[]=",.";

char* Gap_Osti;

Gap_ Osti=strtok(Gap,Ajratuvchi);
if(Gap_Osti && Simmetrik(Gap_Osti))cout<<Gap_Osti<<'\n';
while(Gap_Osti)

{
Gap_Osti=strtok(NULL,Ajratuvchi);
if(Gap_Osti && Simmetrik(Gap_Osti))cout<<Gap_Osti<<'\n';
}

return O;
}

Amamliy topshiriglar

char t[100];

Berilgan t satrdagi bir-biridan farqli bo‘lgan kichik lotin harflari alfavit
tartibida chop gilinsin.

char s[80];

Berilgan s satr quyidagicha o‘zgartirilsin:

a) satrdagi barcha “bir” satrostilari “_1_° satrostiga almashtirilsin (bu yerda
‘.’ - probel);
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9.

b) satrga kiruvchi oxirgi ‘X‘ harfi (agarda u mavjud bo‘lsa) “ks” ga
almashtirilsin;

d) satrga kiruvchi barcha “th” belgilar o‘chirilsin;

e) satrga kiruvchi har bir ‘q’ harfidan keyin ‘U’ harfi qo‘shilsin.

char s1[10],s2[10],s3[11];

O‘nlik sanoq sistemasidagi butun S1, S2 sonlarning razryad bo‘yicha
yig‘indisi S3 o‘zgaruvchisida hosil qilinsin.

char bayt[8];

Berilgan butun n (0<n<127) soniga garama-garshi sonning (manfiy
sonning) qo‘shimcha koddagi ikkilik ko‘rinishi bayt massivida hosil gilinsin.
char gap[80];

Berilgan gapdagi so‘zlar bir-biridan ‘" yoki °_° (probel) belgisi bilan
ajratilgan va gap nugta bilan tugaydi (gap o‘zgaruvchisining qiymati).
Quyidagilar chop qgilinsin:

a) ketma-ketlikda faqat bir marta uchragan so‘zlar;

b) ketma-ketlikda bir necha bor uchragan so‘zlar;

d) ketma-ketlikdagi barcha so‘zlar alfavit tartibida.

char gap[80];

Berilgan gapdagi so‘zlar bir-biridan °,” yoki ‘_° (probel) belgisi bilan
ajratilgan va gap nugta bilan tugaydi (gap o‘zgaruvchisining qiymati).
Quyidagi shartlarni bajaruvchi so‘zlar chop qilinsin:

a) birinchi harfi yana uchragan;

b) eng uzun;

d) harflari takrorlanmaydigan.

Har biri 2 tadan 10 tagacha lotin harflaridan iborat 2 dan 30 gacha bo‘lgan
so‘zlar ketma-ketligi berilgan. So‘zlar bir-biri bilan kamida bitta probel bilan
ajratilgan va oxirgi so‘z nuqta bilan tugaydi. Ketma-ketlikning oxirgi so‘zidan
fargli barcha so‘zlar quyidagi qoida bo‘yicha o‘zgartirilsin:

a) so‘zdagi birinchi harfi uning oxiriga o‘tkazilsin;

b) so‘zdagi oxirgi harf uning boshiga o‘tkazilsin;

d) so‘zdagi birinchi harf olib tashlansin.

Har biri 2 tadan 10 tagacha lotin harflaridan iborat 2 dan 30 gacha bo‘lgan
so‘zlar ketma-ketligi berilgan. So‘zlar bir-biri bilan kamida bitta probel bilan
ajratilgan va oxirgi so‘z nuqta bilan tugaydi. Ketma-ketlikning oxirgi so‘zidan
farqli barcha so‘zlari quyidagi qoida bo‘yicha o‘zgartirilsin:

a) so‘zdagi oxirgi harf takrorlansa, oxirgisidan boshqa takrorlanganlari olib
tashlansin;

b) so‘zdagi har bir harfni fagat birinchi marta qatnashgani qoldirilib,
golganlari olib tashlansin;

d) agar so‘zning uzunligi toq songa teng bo‘lsa, u holda uning o‘rtasidagi harf
olib tashlansin.

1 dan 1999 gacha bo‘lgan butun n sonining Rim raqamlaridagi ko‘rinishi
chop qilinsin.

[3 <

[3 <

10. Ragam va to‘rtta arifmetik amallardan (°*’,’+’,’=",’/> ) tashkil topgan ifoda
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

postfiks ko‘rinishiga o‘tkazilsin. Postfiks shaklda oldin operandlar yoziladi, keyin
amallar.

Misollar: oddiy yozuv postfiks yozuv
3+4 34+
(5-4)+2 54-2+
2*(3+4)*5 234+*5*

Satrda so‘zlar ketma-ketligi berilgan. So‘zlar bir-biridan kamida bitta probel
bilan ajratilgan. Oxirgi so‘z nuqta bilan tugaydi. So‘zlar alfavit bo‘yicha
tartiblansin.

char s1[10],s2[10];

char op;

O‘noltilik sanoq sistemasida berilgan s1 va s2 butun sonlar ustida op ('™, '+,
'—'’’) amali bajarilsin.

20 ta so‘zdan iborat lug‘at yordamida faqat shu so‘zlardan tuzilgan sodda gap
boshqa tilga tarjima gilinsin.

Berilgan matndagi harflarning gatnashisih chastotasi aniglansin va bu harflar
chastotalarining kamayishi bo‘yicha chop qilinsin.

const int n=20,m=40;

char matn[n][m];

Har bir satri m belgigacha bo‘lgan n ta satrdan iborat matn berilgan. Matn m
uzunligidagi o‘ng va chap tomondan tekislangan satrlarga o‘tkazilsin. Bunda
satrda kamida ikkita so‘z bor deb hisoblanadi. Qisqa satrlar so‘zlar orasiga
probellarni qo‘yish bilan to‘ldiriladi.

Berilgan so‘zni quyidagi qoida yordamida ikkiga bo‘lishni amalga oshiring
(keyingi satrga o‘tkazish uchun):

1) ketma-ket kelgan ikkita unli harfni ajratish mumkin, agar birinchisidan oldin
undosh harf va ikkinchisidan keyin kamida bitta harf kelsa;

2) ketma-ket kelgan ikkita undosh harfni ajratish mumkin, agar birinchisidan
oldin unli harf va ikkinchisidan keyin soz bo‘lagidagi kamida bitta unli harf
kelsa (", - ajratish belgilari o‘zidan oldindagi harf bilan bitta deb qaraladi);

3) agar 1) va 2) qoidalarni qo‘llash mumkin bo‘lmasa so‘zni shunday bo‘lish
kerakki, unig birinchi qismi kamida bitta unli harfni 0z ichiga olishi va unli bilan
tugallanishi kerak, ikkinchi qism kamida bitta unli harfni 0‘z ichiga olishi kerak.
Berilgan n butun soni (OS n< 999999 so‘zlar orqali yozilsin. Masalan, 15 soni
“o‘n besh” ko‘rinishida.

Ikkilik sanoq sistemasidagi son satr ko‘rinishida berilgan. Shu sonning 8 va 16
lik sanoq sistemasidagi ko rinishi chop gilinsin.

char x[10];

Berilgan x satri identifikator yoki yo‘qligi aniglansin.

typedef char Misra[60];

typedef Misra Turtlik[4];

Turtlik she_r;

Berilgan she_r turtlikda qofiya bor yoki yo‘qligi aniqlansin.

const int n=60;
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22.

23.

24,

25.

26.

217,

28.

29.

char jumlal[n], jumla2[n];

Begilgan jumlal va jumla2 satrlar bir-biridan fagat ulardagi so‘zlarning gapdagi
joyla-shuv o‘rni bilan farq qilishi aniglansin.

char s[60];

Berilgan satrda polindrom so‘zlar mavjud bo‘lsa ular chop qilinsin, aks holda
bunday so‘z yo‘qligi haqida xabar berilsin (satrdagi so‘zlar bir-biridan bitta
yoki bir necha probel orqali ajratiladi).

const int n=30;

typedef char FIO[40];

FIO Guruhln];

unsigned int Tug_Yil[n];

O‘quv guruhi (Guruh) talabalarining ro‘yxati quyidagi tartibda: talabaning
familiyasi, ismi va otasi ismining bosh harflari hamda tug‘ilgan yili nuqta bilan
ajratilgan ko‘rinishda berilgan. Ro‘yxat lotin alifbosidagi harflar joylashuvi
bo‘yicha tartiblansin. Tatriblash talaba familiyasi va initsiallart bo‘yicha amalga
oshirilsin. Agar bir xil familiya va initsialli talabalar uchrasa, ular ro‘xatda
tug‘ilgan yilini (Tug_Yil) kamayishi bo‘yicha joylashtirilsin.

const int n=60;

char Jumla[n];

Berilgan gap(Jumla)dagi har bir so‘zning birinchi harfi bosh harfga
almashtirilsin.

const int n=60;

char Jumla[n];

Lotin harflaridan tashkil topgan Jumla satri berilgan. Satrdagi har bir harf
alfavitdagi o‘zidan keyingi harf bilan almashtirish orqali shifrlansin va gayta
tiklansin. Almashtirishda harflar registri inobatga olinsin (A’ harfi o‘tkazilsin
B’ harfiga, ’a’>’b’,’B’—>’C’,’z’—’a’ va hokazo). Satrdagi ajratuvchilar
(probel, “,” va boshqalar) o‘zgartirilmasin.

const int n=60;

char Jumla[n];

Lotin harflaridan tashkil topgan Jumla satri berilgan. Satr, undagi juft o‘rinda
turgan harflarni satr boshiga o‘tkazish va toq o‘rndagi harflarni teskari tartibda
gayta joylashtirish orqgali shifrlansin va gayta tiklansin. Masalan,
“Programma” satri “rgamamroP’ satriga aylanadi.

char *fam[ ]; char *ism[ ]; int tel[ ];

Yugorida keltirilgan massivlarda mos ravishda familiyalar, ismlar va telefon
nomerlar berilgan. So‘ralgan ism (familiya)ga mos telefon nomerni yoki
so‘ralgan telefonga mos ism (familiya)ni topuvchi, agarda bunday ma’lumot
mavjud bo‘lmasa uning yo‘qligi hagida habar beruvchi programma tuzilsin.
Butun musbat n, m sonlari va char a[n][m] massiv berilgan. a massivning har
bir satridagi ragamlar miqgdori aniglansin.

char **familiya,**ism,**telefon;

Yuqorida keltirilgan massivlarda mos ravishda familiyalar, ismlar va telefon
nomerlar berilgan (bu massivlarning har qatorlari o‘zaro bir giymatli bo‘gliq).
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a) familiya massivining alfavit bo‘icha tartiblanishiga mos ravishda ism va
telefon massivlari ham tartiblansin;
B) berilgan telefon nomerining boshlangich bo‘lagi bilan mos tushuvchi
nomerlarga mos familiya va ismlar chop qilinsin.

30. Satr van (n>0) natural soni berilgan. Satrdagi n-so‘z o“chirilsin.

31. Berilgan matn teskariga o‘girilsin, yani undagi har bir so‘z teskari yozilsin
(masalan: “Uzmu 1-kurs talabasi” — “isabalat sruk-1 umzU”).

32. Berilgan S satrda ikkita bir xil belgilar takrorlanmaydigan eng uzun satrosti
chop etilsin.

19. Rekursiv funksialar

Namunaviy masala
Tezkor tartiblash usuli yordamida n ta (n>0) butun sonlardan iborat x
massiv kamaymaydigan ko‘rinishda tartiblansin.

Yechish usuli

Tezkor tartiblash usulining mohiyati shundaki, x massivning birorta
elementi (masalan, o‘rtadagi elementi) xi olinadi. Massiv elementlari shunday
almashtirladiki, natijada massivning xi element joylashgan joydan chap
tomonidagi qismida faqat undan katta bo‘lmagan elementlar, o‘ng tomonda
undan kichik bo‘lmagan elementlar joylashib qoladi, y’ani Xi tartiblangan
ketma-ketlikdagi o‘zing yakuniy o‘rnini topadi. Keyingi qadamda xi element
joylashgan joydan chap va o‘ng tomondagi massiv qismlariga yuqoridagi usul
qo‘llaniladi va hokazo.

Programma matni
void Tezkor_Tartiblash(int *a, inti_chap, inti_ung)
{
int chap, ung, ai;
if (i_chap>=i_ung) return;
chap=i_chap;
ung=i_ung;
ai=a[(chap+ung)/2];
while(chap<=ung)
{
while(a[chap]<ai) chap++;
while(a[ung]>ai) ung--;
if(chap<=ung)
{
int vaqtincha=a[chap];
a[chap]=alung];
a[ung]=vaqtincha;
chap++;
ung--;
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}

}
Tezkor_Tartiblash(a, i_chap, ung);

Tezkor_Tartiblash(a, chap, i_ung);

}

int main()

{
int *x;
int n;
cin>>n;
x=new int [n];
for (int i=0;i<n;i++) cin>>X]i];
cout<<"Berilgan massiv'<<end];
for(int i=0;i<n;i++) cout<<x[i]<<"\t’;
cout<<endl;
Tezkor_Tartiblash(x,0,n-1);
cout<<"Tartiblangan massiv:"<<endl;
for(int i=0;i<n;i++) cout<<x[i]<<"\t’;
return O;

Amailiy masalalar

1. C=C=2C=C +C" formula bo‘yicha C' binom koeffisentini
hisoblaydigan C(n,m) rekursiv funksiya tuzilsin, bunda 0 <m < n.
2. Quyidagi
1 agarn=0

X' =41/x", agarn<Q;
X- X", aks holda.

formula yordamida x" kattalikni hisoblovchi Daraja(x,n) rekursiv funksiya
tuzilsin. Bu yerda x (x=0) haqgiqiy, n-butun son.

3. const int n=40;
float x[n];
Berilgan x vektorning k va oxirgi o‘rindagi elementlari orasidagi eng kichik
elementni topadigan minl(k) yordamchi rekursiv funksiya qurilib, uning
yordamida x vektorining eng kichik elementini topadigan min(x) funksiyasi
tuzilsin.

4. char satr[100];
Berilgan satr satrning i-elementidan boshlanib, j-elementida tugaydigan
gismini  simmetrikligini  tekshiradigan rekursiv. mantigiy simm(s,i,))
funksiya tuzilsin.

5. enum Ism=(Sayyora,...,Erkin,null);
Berilgan b ismli odam a ismli odamning avlodi (bolasi, nevarasi, chevarasi
va hokazo) bo‘lishligini tekshiradigan avlod(a,b) mantiqgiy funksiyasi
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tuzilsin. Masalani yyechishda oldindan tuzilgan ona(x) va ota(x)
funksiyalaridan foydalaning. Bunda ona(x) va ota(x) funksiyalari x ismli
odamni mos ravishda onasi va otasining ismini, agar x ga mos keluvchi ota-
ona to‘g‘risida ma'lumot bo‘lmasa, yo‘q (null) giymatini gabul giladi.
Agarda BolalarSoni(x) funksiyasi x ismli odamning farzandlar sonini,
Bola(x,k) funksiyasi esa, x ismli odamning k-farzandining ismini bildirsa
(bu yerda k - x odamning farzandlar sonidan oshmasligi kerak), ushbu
funksiyalar yordamida yugorida keltirilgan masala (4-masala) yechilsin.
Kesmani teng ikkiga bo‘lish usuli yordamida f(x)=0 tenglamani [a,b]
oraligda eps anigligidagi ildizini topadigan root(f,a,b,eps) rekursiv
funksiyasi tuzilsin. (eps>0,a<b,f(a)*f(b)<0,[a,b] oraligda f(x) — uzluksiz
va monoton funksiya deb hisoblansin.)

O‘qish faylida manfiy son bilan tugaydigan, bo‘sh bo‘lmagan musbat
haqgigiy sonlar ketma-ketligi berilgan. Musbat sonlar yig‘indisini
hisoblaydigan parametrsiz sum() rekursiv funksiya tuzilsin.

Matndagi (oxiri nuqta bilan tugagan) ragamlar sonini hisoblaydigan
parametrsiz digits() rekursiv funksiya tuzilsin.

O‘qish faylida oxiri nuqta bilan tugaydigan matn berilgan. Bu matnni
teskari tartibda chop giladigan teskari() funksiya tuzilsin.

Nol bilan tugaydigan butun sonlar ketma-ketligi berilgan. Birinchi navbatda
ketma-ketlikning barcha manfiy sonlari, so‘ngra musbat sonlar chop
gilinsin (ixtiyoriy tartibda).

O‘qish faylida nuqta bilan tugaydigan matn berilgan. Uning formula
ekanligi quyidagi qoidalar asosida tekshirilsin:
<formula>::=<ragam>|(<formula><belgi><formula>)

<belgi>:=+—|*

<ragam>::=0|1|2|3|4|5|6|7|8|9 .

O‘qish faylida quyidagi ko‘rinishda mantiqiy ifoda xatosiz yozilgan.
<mantigiy ifoda>::= true | false | <amal>(<operandlar>)

<amal>:=!| &&| ||

<operandlar>::= <operand>| <operand>,<operandlar>

<operand>::= <mantiqiy ifoda>

(&& va || amallarida operandlar soni ixtiyoriy bo‘lishi mumkin, ! amalida
esa fagat bitta). Bu ifodaning qiymati hisoblansin. (Masalan,
&&(||(false,!(false)), true, !(true))—false.)

O‘qish faylidan nuqta bilan tugaydigan matn o‘qilsin. Uning tuzilishi
quyidagi qoidani ganoatlantirishi tekshirilsin.

<matn>::= <element>|<element><matn>

<element>::= a|b|(<matn> |[<matn>]{<matn>}

‘“Xanoy minorasi” masalasi. Uchta A, B, C qoziq va n ta har xil o‘lchamli
xalgalar mavjud. Xalgalar o‘lchamlari o‘sish tartibida 1 dan n gacha
tartiblangan. Barcha xalgalar A qozigda a) rasmdagidek joylashtirilgan. A
goziqdagi barcha xalgalarni C qoziqga quyidagi goidalarga amal gilgan
holda quyidagi rasmdagidek o‘tkazish talab etiladi: xalqalarni bittadan
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ko‘chirish kerak va katta o‘lchamli xalgani kichik o‘lchamli xalga ustiga
qo‘ymaslik kerak.

?A |f |C |A ‘B ‘C |i. li ?C
a) b) d)

Amallar ketma-ketligini chop etadigan (“xalqa q dan r ga o ‘tkazilsin”
ko‘rinishida, bunda q va r — 'A’, ‘B’ yoki ’C’) masalani n ta xalga uchun
yechadigan programma tuzilsin. (ko‘rsatma: xalgalarni A dan C ga to‘g‘ri
o‘tkazishda b), d) rasmlardagidek ko‘rinish uchraydi).

5 ta har xil natural son berilgan. Bu sonlarni barcha o‘rin almashish holatlari
chop qilinsin.

Shaxmat taxtachasida 8 ta farzin shunday joylashtirilgan-ki, ular bir-birini
“urmaydi®. Barcha shunday holatlar (92 ta) chop etilsin.

Berilgan nomanfiy n va m butun sonlar uchun A(n,m) funksiya giymati

hisoblansin.
m+1, n=0;

A(nm)=<Ah-10), n=0,m=0;

Ah—LANnmM-1))n>0,m>0.

Butun n va n ta har xil elementdan iborat bo‘lgan haqiqiy turdagi vektor
berilgan. Quyidagi tez tartiblash usuli yordamida massiv elementlari o‘sish
tartibida joylashtirilsin: massivning ixtiyoriy elementini tanlab, (masalan
o‘rtadagisini) shu elementning chap tomonida shu elementdan kichik, o‘ng
tomonda esa katta elementlari joylashtiriladi. (Bu bilan tanlangan element
o‘zining oxirgi joyiga kiradi), keyin shu usul massivning chap va o‘ng
qismi uchun rekursiv qo‘llaniladi.
1 dan n gacha nomerlangan n ta aholi punkti mavjud. Ayrim punktlar
o‘zaro yo‘llar bilan tutashgan. Bu yo‘llar yordamida 1-punktdan n-punktga
borish mumkin yoki yo‘qligini aniqlansin. Yo‘llar haqidagi ma’lumot i va |
(i<)) sonlar juftliklari ketma-ketlik ko‘rinishida berilgan. Ketma-ketlik 2 ta
nol bilan tugaydi.
Ishorasiz butun sonlar massivi a quyidagi usulda tartiblansin. Faraz gilyalik
k - sonning kompyuter xotirasidagi ikkilik ko‘rinishidagi razryadlar soni
bo‘lsin (masalan, short int turi uchun k=16). Massiv elementlari ularning
k-razryadi bo‘yicha ikkiga ajratiladi: k-razryadda O bo‘lganlari a0
massivga, 1 bo‘lganlari al massivga ko‘chiriladi. Xuddi shu usulda a0 va
al massivlar k-1 razrayd bo‘yicha ikkita massivga ajratiladi va hokazo.
Jarayon k=0 bo‘lguncha davom etadi va undan keyin jarayon teskari
tomonga ketadi va har bir k- gadamdagi a0 va al massivlar ulanishi
asosida a massiv yangidan shakllanadi va k+1 gadamdan amalga oshirilgan
murojaatga natija sifatida gaytariladi.
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19.Strukturalar

Namunaviy masala -
Tekislikda berilgan n ta p(X,y), i=1n nugqtalarni o‘z ichiga oladigan
minimal radiusli aylana aniglansin.

Yechish usuli
Barcha nuqtalarni o‘z ichiga oladigan aylana markazi - M(X,y )

nuqtalarning geometrik markazi bo‘ladi, bu yerda

2X &Y
X, =y, =

Aylana radiusi  sifatida aylana markazidan nuqtalargacha bo‘lgan

masofalarning eng kattasi olinadi - r=max/(x —x Y +(y. -y, )|

Ii<n
Programma matni

#include <math.h>
#include <iostream.h>

struct Nuqgta

{

float x,y;

3

Nugta Aylana_Markazi(Nugta*nugta,int n)
{

Nugta N;

N.x=0; N.y=0;

for(int i=0;i<n;i++)

{

N.x+=nuqta[i].x; N.y+=nuqta]i].y;

}

N.x/=n; N.y/=n;

return N;

}

float Aylana_radiusi(Nugta m,Nuqgta*nuqta,int n)
{

float r=0,d;

for(int i=0;i<n;i++)

{
d=sqrt(pow(nuqgta[i].x-m.x,2)+pow(nugtali].y-m.y),2);
if(d>r)r=d;

}

return d;

}

int main()
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{

int n;

Nugta a_markaz;

float a_radius;

cout<<"Nugtalar sonini Kkiriting: *; cin>>n;
Nugta *nugta=new Nugqta[n];

for(int i=0;i<n;i++)

{

cout<<"\nx["<<i+1<<"]="; cin>>nuqtali].x;
cout<<"y["<<i+1<<"|="; cin>>nuqtali].y;

}

a_markaz=Aylana_Markazi(nuqgta,n);
a_radius=Aylana_radiusi(a_markaz,nuqta,n);
cout<<"Aylana M("<<a_markaz.x<<''<<a_markaz.y<<") ,”;
cout<<”’R="<<a_radius;

return O;

}

Amailiy masalalar

enum Rasm={piki,trefi,bubni,chervi};

enum Nom={olti,etti,sakkiz,toqqgiz,on,valet,dama,qirol,tuz};

struct Karta{Rasm r;Nom n;};

Rasm kz;

Karta k1,k2;

Zot rasmi kz berilganda k1 karta k2 kartani urishi yoki yo‘qligini aniglovchi
mantigiy Uradi(k1,k2,kz) funksiyasi tuzilsin.

struct Domino_tosh{unsigned char chap,ung;};

Domino_tosh domino[28];

Berilgan domino qatordagi domino toshlari to‘g‘ri qo‘yilganligini (navbatdagi
domino toshining o‘ng gismidagi son keyingi toshning chap qismidagi songa
tengligini) tekshiradigan Tugri_gator(domino) mantigiy funksiya tuzilsin.
struct Dekard{double x,y;};

struct Qutb{double rfi;}; // r>0,-n<fi<n

Dekart d;

Qutb g;

Berilgan d nugta koordinatasini dekard (Dekard) koordinatalar sistemasidan
qutb (Qutb) koordinatalar sistemasidagi nuqgtaga (r) o‘tkazadigan DQ(d,r) va
teskari almashtirishni bajaruvchi QD(r,d) funksiyalar tuzilsin.

struct Shaxmat_maydoni

{

char vert; /[l ‘a’..’h’

unsigned char goriz; // goriz: 1..8
}.

Shaxmat_maydoni m1,m2;
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Farzin bir yurishda m1l maydondan m2 maydonga o‘tishi mumkinligini
tekshiradigan Farzin_yurish(m1,m2) mantiqiy funksiya tuzilsin.

struct Vaqgt{unsigned char soat,min,sek;};

Vaqt t1,t2;

Quyidagi masalalar yechilsin:

a) t1 vaqgt t2 vaqgtdan oldin kelishini tekshiradigan oldin(t1,t2) mantigiy
funksiya tuzilsin (bir sutka ichida);

b) t vagtdan 1 sekund ortiq vaqtni tl parametrga beruvchi secund(ttl)
funksiya tuzilsin (sutka almashinuvi hisobga olingan holda);

d) t1 wvagtdan t2 vaqtgacha gancha vaqt o‘tganligini hisoblaydigan
interval(d,t2,t1) funksiyasi tuzilsin (t2>t1).

struct Rasional{int surat, maxraj;};

Rasional r[20],a,b;

Quyidagi masalalar yechilsin:

a) a va b ratsional sonlarning tengligini tekshiruvchi teng(a,b) mantiqgiy
funksiyasi tuzilsin;

b) a va b ratsional sonlar yig‘indisini a o‘zgaruvchisiga gqaytaruvch
summa(a,b) funksiyasi tuzilsin;

d) a ratsional sonni qisqartirib bo‘lmaydigan ko‘rinishga Kkeltiradigan
gisqgartir(a) funksiyasi tuzilsin;

e) r ratsional sonlarning eng kattasini m parametrga beruvchi max(x,m)
funksiyasl tuzilsin.

struct Kompleks{double re,im;};

Kompleks turdagi z va >0 haqiqiy sonlari berilgan. Quyidagi funksiyalar ¢
aniqlikda hisoblansin:

a) Yy=€ =1+2/1+Z [2+..+ 2 /0+..;

b) y=shz=z+Z/3+ 2R +..+Z"/@z+]\+...;

d) y=cog=1-Z2+Z/4-. .+ (- ZI12n)%+...,

&) y=In(l+ 2)=2- 212+ Z3—.. + ("2 /..., (2 < );

9) y=arctgz z—Z2/3+Z/5—..+ (-N'Z"en+D+.., (}zl<1).

struct Kompleks{double re,im;};

struct Koeff{fKompleks a,b,c;};// a0

Koeff Kvt;

Kompleks x1,x2;

Koeffisiyentlari Kompleks turidagi ax®+bx+c=0 kvadrat tenglama ildizlari

topilsin.

struct Sana{unsigned char kun,oy;unsigned int yil;};

enum Hafta_ kuni{dush,sesh,chor,pay,juma,shan,yak};

Sana d;

Quyidagi masalalar yechilsin:

a) d-sanaga tegishli bo‘lgan oydagi kunlar sonini hisoblovchi Oy_kunlari(d)

funksiyasi tuzilsin (kabisa bo‘lmagan yil uchun);

b) d-sana to‘g‘riligini (masalan, 31 iyun bo‘lmasligi va h.k.) tekshiradigan
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mantiqgiy Tugri_sana(d) funksiyasi tuzilsin.

d) 1-yilning 1-yanvaridan to d-sanagacha necha kun o‘tganligini

hisoblaydigan Kunlarsoni(d) funksiyasi tuzilsin.

e) d - sana haftani gaysi kunini aniglaydigan Hafta kuni(d) funksiyasi tuzilsin

(eramizning 1-yilining 1-yanvari dushanba (dush) kuni bo‘lganligini hisobga

olgan holda).

struct Manzil{char Kucha[20]; int uy,xonadon;};

struct Yashovchi{char familiya[20], shahar[20]; Manzil manzil;};

Yashovchi *shaxs;

Berilgan shaxs ro‘yxatidagi turli shaharda, lekin bir xil manzilda (Manzil)

yashovchi ixtiyoriy ikkita shahar yashovchisining familiyasini chop giladigan

Taqdir_xazili() funksiyasi tuzilsin.

O‘qish faylida talabalarning sessiya natijalari haqidagi ma’lumot quyidagi

ko‘rinishga ega:

<familiya>,<guruh nomeri>,<reytingl>,<reyting2>,<reyting3>.

Bu yerda familiya 15 harfgacha bo‘lgan satr, guruh nomeri - butun son, har

bir reyting O va 100 oraligidagi haqgigiy son: reyting1l- matetmatik analizdan,

reyting2 - algebradan, reyting3- programmalash predmetlaridan. Quyidagilar

aniglansin:

a) kamida bitta fandan qarzdor bo‘lgan talabaning familiyasi;

b) barcha imtihonlarni 4 va 5 bahoga topshirgan talabalar necha foizni tashkil

qilishi;

d) talabalar gaysi fandan imtihonlarni eng yaxshi natija bilan topshirganligi;

e) talabalar o‘zlashtirishining o‘rtacha qiymati bo‘yicha o‘smaydigan

tartibdagi guruhlarning tartib nomerlari.

O‘qish faylida oliy o‘quv yurti talabalari to‘g‘risidagi quyidagi ma’lumot

yozilgan:

<familiya>,<ismi>,<otasining ismi>,<jinsi>,<yoshi>,<kursi>.

Bu yerda familiya, ismi va otasining ismi — har biri uzunligi 12 harfdan ko‘p

bo‘lmagan satrlar, jinsi - ‘@’ yoki ‘a’ harflar bilan (erkak, ayol) ko‘rsatilgan,

yoshi - 16 dan 35 gacha bo‘lgan butun son, kursi - 1 dan 4 gacha bo‘lgan

butun son. Quyidagi masalalar yechilsin:

a) erkaklar soni eng ko‘p bo‘lgan kurs nomeri;

b) eng ko‘p tarqalgan erkak va ayollar ismlari;

d) yoshi va ismi bir xil bo‘lgan talaba qizlar familiyalarining alfavit tartibidagi

ro‘yxati.

AEROFLOT strukturasi <reysning manzil punkti>,<reys nomeri> va

<samolet turi> maydonlarini o‘z ichiga oladi. Berilgan n o‘lchamidagi

AEROFLOT turidagi massiv yaratilib, ma’lumotlar kiritilsin va quyidagi

amallar bajarilsin:

a) massiv, reys nomerining o‘sichi bo‘yicha tartiblansin;

b) klaviaturadan kiritilgan manzilga uchadigan reys nomeri va samolet turi

chop etilsin;

d) klaviaturadan kiritilgan samolet turi uchadigan reys nomerlari va manzillari
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chop etilsin.

ISHCHI strukturasi <familiya va initsialllari>,<lavozimi> va <ishga kirgan
yili> maydonlarini o‘z ichiga oladi. Berilgan n o‘lchamidagi ISHCHI turidagi
massiv yaratilsin va quyidagi amallar bajarilsin:

a) massiv ishchi familiyasining alfavit bo‘yicha joylashuviga mos tartiblansin;
b) klaviaturadan kiritilgan yildan keyin ishga kirgan ishchilar familiyasi chop
etilsin;

d) klaviaturadan kiritilgan lavozimdagi ishchilar familiyasi va ishga kirgan yili
chop etilsin.

POEZD strukturasi <poezd nomeri><boradigan manzil nomi> va
<jo‘nash vaqti> maydonlarini o‘z ichiga oladi. Berilgan n o‘lchamidagi
POEZD turidagi massiv yaratilsin va quyidagi amallar bajarilsin:

a) massiv poyezd nomerlarining o‘sishi bo‘yicha tartiblansin;

b) klaviaturadan kiritilgan nomeriga mos poezd nomeri haqidagi ma’lumot
chop etilsin;

d) klaviaturadan kiritilgan manzilga va ko‘rsatilgan vaqgtdan keyin jo‘naydigan
poezdlar haqidagi ma’lumot chop etilsin.

MARSHRUT strukturasi <marshrut boshi>,<marshrut oxiri> va <marshrut
nomeri> maydonlarini o‘z ichiga oladi. Berilgan n o‘lchamidagi
MARSHRUT turidagi massiv yaratilsin va quyidagi amallar bajarilsin:

a) massiv marshrut nomerlarining o‘sishi bo‘yicha tartiblansin;

b) klaviaturadan nomeri kiritilgan marshrut haqidagi ma’lumot chop etilsin;

d) klaviaturadan kiritilgan nom bo‘yicha, boshlanashi yoki oxiri shu nomdagi
punkt bo‘lgan marshrutlar haqidagi ma’lumot chop etilsin.

BLOKNOT strukturasi shaxs hagidagi - <familiya va ismi><telefon
nomeri> va <tug‘ilgan sanasi> maydonlarini o‘z ichiga oladi. Berilgan n
o‘lchamidagi BLOKNOT turidagi massiv yaratilsin va quyidagi amallar
bajarilsin:

a) massiv odamning tug‘ilgan sanasining o‘sishi bo‘yicha tartiblansin;

b) klaviaturadan telefon nomeri kiritilgan odam haqidagi ma’lumot chop
etilsin;

d) tug‘ilgan oyi klaviaturadan kiritilgan songa mos keluvchi odamlar hagidagi
ma’lumot chop etilsin.

NARX strukturasi mahsulot hagidagi <mahsulot nomi>,<mahsulot
sotiladigan magazin nomi> va <mahsulotning so‘mdagi narxi>
maydonlarini o‘z ichiga oladi. Berilgan n o‘lchamidagi NARX turidagi massiv
yaratilsin va quyidagi amallar bajarilsin:

a) massiv mahsulot nomini alfavit bo‘yicha joylashuviga mos tartiblansin;

b) nomi klaviaturadan kiritilgan mahsulot haqidagi ma’lumot chop etilsin;

d) klaviaturadan Kiritilgan nomdagi magazinda sotiladigan mahsulotlar ro‘xati
va ularning jami narxi chop etilsin.

ORDER strukturasi bank mijozi hagidagi <to‘lovchining hisob
ragami>,<oluvchining hisob ragami> va <o‘tkaziladigan pul miqdori>
maydonlarini o‘z ichiga oladi. Berilgan n o‘lchamidagi ORDER turidagi
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massiv yaratilsin va quyidagi amallar bajarilsin:

a) massiv to‘lovchining hisob raqami bo‘yicha tartiblansin;

b) hisob ragami klaviaturadan kiritilgan to‘lovchining hisob ragamidan gqancha
pul olinganligi haqidagi ma’lumotlar chop etilsin;

d) hisob ragami klaviaturadan kiritilgan oluvchining hisob ragamiga gaysi
hisobdan gancha pul kelib tushganligi haqidagi ma’lumot chop etilsin.

20. Matn fayli

Namunaviy masala
f va f, matn fayllarida butun sonlar kamaymaydigan tartibda kiritilgan.

Ushbu fayllar elementlaridan, sonlarning tartiblanishi saglangan holda, f, matn
fayli hosil gilinsin. Fayllarning diskdagi nomlari buyruq satri orgali Kiritilsin.

Yechish usuli

Fayllar bilan ishlash uchun <iostream.h> kutubxonasida aniglangan
funksiyalardan foydalanamiz:

fopen() — fayl o‘zgaruvchisini diskdagi fizik fayl bilan bog‘lash uchun
xizmat qiladi. Agar funksiya NULL(O) giymatini qaytarsa, bog‘lanish
muvaffagiyatsiz bo‘lganligini bildiradi;

fscanf() funksiyasidan fayldagi sonni formatli o‘qish va fayl tugaganligini
aniglash uchun foydalaniladi. Funksiyaning -1(EOF) giymatni gaytarishi, fayl
tugaganligini anglatadi.

Masalani yechish algoritmi quyidagicha:

1. f, va f, fayldan mos ravishda a,b sonlari o‘qiladi;

2. Toki a<b va f, tugamaganlik sharti bajarilar ekan a giymati f, fayliga
yozilsin va f fayldan giymat a o‘zgaruvchiga o‘qilsin;

3. Toki b>a va f, tugamaganlik sharti bajarilar ekan b giymati f, fayliga
yozilsin va f, fayldan giymat b o‘zgaruvchiga o‘qilsin;

4. O‘qilayotgan fayllardan kamida bittasi tugamagan bo‘lsa 2-gqadamga
o‘tilsin.

5. Tamom.

Fayllar nomlari buyruq satrida programma nomidan (“exe” fayldan) keyin
probel ajratuvchisi bilan yoziladi va ular main() funksiyasining argv — satrlar
massiviga joylashadi, argc - buyruq satrdagi satrostilari soni. Masalan,

"d:\f1_f2_f3.exe file1.txt file2.txt file3.txt”
buyruq satrida 4 ta satrostilari mavjud.

C++Builder muhitidagi Run— Parametiopsiyasidagi Parametrs

maydoniga “file1.txt file2.txt file3.txt” satrini yozish orgali buyruq
parametrlarini berish va programmani ishga tushirish mumkin.

Programma manti
const int n=80;
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typedef FILE * Fmatn;
typedef char Satr[n];
int Ulash(Satr f1_nomi,Satr f2_nomi,Satr f3_nomi)

{
int a,b;
bool tamom_fl=false,tamom_f2=false;
Fmatn f1,f2,f3;
if((f1=fopen(fl_nomi,"rt"))==NULL)
{
cout<<""<<fl_nomi<<" fayli ochilmadi!;
return 1;
}
if((f2=fopen(f2_nomi,"rt"))==NULL)
{
cout<<""<<f2 _nomi<<" fayli ochilmadi!;
return 1;
}
if((f3=fopen(f3_nomi,"wt"))==NULL)
{
cout<<""<<f3 _nomi<<" fayli hosil gilinmadi!";
return 1;
}
if(fscanf(fl,"%i",&a)==EOF) tamom_fl=true;
if(fscanf(f2,"%i",&b)==EOF) tamom_f2=true;
do

while('tamom_f1&&(tamom_f2||a<=b))

{

fprintf(f3,"%i ",a);
if(fscanf(fl,"%i",&a)==EOF)tamom_fl=true;

while('tamom_f2&&(tamom_fl||b<a))
{
fprintf(f3,"%i ",b);
if(fscanf(f2,"%i",&b)==EOF)tamom_f2=true,
}
}
while (tamom_f1||'tamom_f2);
fclose(f1);
fclose(f2);
fclose(f3);
return O;

}

int main(int argc,char* argv(])
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{

Satr f1_nomi,f2_nomi,f3_nomi;
if(argc!=4)

{

cout<<”Buyruq satri noto‘g'ri kiritilgan!”;
return O;

}

strepy(f1_nomi,argv[1]);
strepy(f2_nomi,argv[2]);
strepy(f3_nomi,argv([3]);
if("'Ulash(f1_nomi,f2_nomi,f3_nomi))
cout<<"\nFayl hosil gilindi: f1+f2=>f3";
else

cout<<"\nMasalani echish imkoniyati yo‘q.";
return O;

}

Amamliy topshiriglar

Berilgan s matn faylning manfiy elementlari yig‘indisini hisoblaydigan

funksiya tuzilsin.

Bo‘sh bo‘lmagan, butun sonlardan tashkil topgan r matn fayldagi sonlar o‘sish

yoki kamayish tartibida joylashganligini tekshiradigan mantigiy funksiya

tuzilsin.

Berilgan t; va t, matn fayllar biri ikkinchisining nusxasi yoki yo‘qligini

tekshiradigan mantigiy funksiya tuzilsin.

Kamida ikkita satrdan iborat bo‘lgan f matn faylining oxiridan bitta oldingi

satrini natija sifatida gaytaradigan funksiya tuzilsin.

Berilgan s satrda uchragan ragamlarni t matnga o‘tkazadigan funksiya tuzilsin.

Berilgan musbat butun n sonidan oshmaydigan Fibonachchi sonlarini f matn

fayliga yozadigan funksiya tuzilsin.

Butun sonlar yozilgan, bo‘sh bo‘lmagan f matn fayl berilgan. Fayldagi

elementlarning o‘rta arifmetigidan kichik bo‘lgan fayl elementlari migdorini

aniglaydigan funksiya tuzilsin.

Berilgan f matn fayli bo‘sh bo‘lmagan n satrdan iborat. Satrdagi so‘zlar bir-

biridan vergul bilan ajratilgan, oxirgi so‘z nuqta bilan tugagan. Har bir

satrning oxirgi so‘zidan farq qiluvchi so‘zlardan tashkil topgan satr g matn

faylga yozilsin.

Berilgan t matn fayl uchun quyidagi funksiyalar tuzilsin:

a) add1(t,s), t-matn boshiga s satrni qo‘shadigan;

b) addlast(t,s), t-matn oxiriga s satrini qo‘shadigan;

d) double(t), t-matndagi har bir ragamni ikkilantiradigan;

e) replace(t,s) - bo‘sh bo‘lmagan t matnning oxirgi satrini s satri bilan
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almashtiradagan;

f) next(t) - t matnda uchragan har bir ragamni, shu ragamdan keyin keluvchi
raqam bilan almashtiradigan (‘9’ ragami ‘0O’ bilan almashtiriladi);

J) del(t)- t matndagi oxiridan bitta oldingi satrini (agar u mavjud bo‘lsa)
o‘chiradigan;

1) first(t) - t matnda har bir satrning fagat birinchi uchraganini goldiradigan.
Hagigiy sonlar yozilgan f matn faylidagi eng uzun o‘suvchi ketma-ketlik
elementlari migdorini aniglovchi funksiya tuzilsin.

Berilgan f va g matn fayllarida sonlar kamaymaydigan ko‘rinishda
tartiblangan bo‘lsin. Bu fayllarni yagona kamaymaydigan ko‘rinishda h faylga
birlashtirish talab gilinadi.

Mantigiy relation(f) funksiyasi tuzilsin. Bu funksiya f fayldagi berilganlar
“munosabat” sintaksisidagi to‘g‘ri yozuv ekanligi aniqlasin (qoidalar quyida
keltirilgan).

<munosabat>::=<son><munosabat belgisi><son>

<munosabat belgisi>::=< |=|>]<=]<>]|>=

<son>::=<ragam> | <ragamlar>

<ragamlar>::=<nol emas><ragam> | <ragamlar><ragam>

<ragam>:.=0 | <nol emas>

<nol emas>::=1|2[3|4|5]6|7(8]9

To‘qqizta satrlardan iborat t matn faylini hosil giluvchi funksiya tuzilsin. Bunda
1-satrda bitta ‘1’ belgisi, 2-satrda ikkita ‘2’ belgisi va shu tariqa 9-satrda to‘qqizta
‘9’ belgisi bo‘lsin.

Klaviaturadan belgilarni bittalab, birinchi nuqtagacha o‘qiydigan va ularni t
faylga 40 ta belgidan iborat satr ko‘rinishida yozadigan fuksiya tuzilsin (satrga
nugta kirmaydi va oxirgi satrdagi belgilar 40 dan kam bo‘lishi mumkin).
Quyidagilarni amalga oshiradigan funksiya tuzilsin:

a) t matn fayldagi bo‘sh satrlar sonini hisoblaydigan;

b) t matn faylidagi satrlar ichida eng uzun satr uzunligini hisoblaydigan.

Berilgan t matn fayli bo‘sh bo‘lmagan satrlardan iborat bo‘lsin. Quyidagi
shartlarni bajaruvchi satrlar sonini hisoblovchi funksiya tuzilsin:

a) ‘d’ harfidan boshlanadigan;

b) ‘z¢ harfi bilan tugaydigan;

d) bir xil belgi bilan boshlanadigan va tugaydigan;

e) bir xil belgilardan tashkil topgan.

Berilgan t; matn faylidan, satrlarga bo‘linishini saqlagan holda t, faylga

o‘tkazadigan funksiya tuzilsin.

Berilgan t matn fayli har birining uzunligi 80 belgidan oshmaydigan satrlarga
bo‘lingan deb hisoblab funksiya tuzilsin. Funksiya t fayldagi har bir satrni 80
belgigacha o‘ng tomondan probel (‘1”) bilan to‘ldirib, barcha satrlari 80 belgidan
iborat t, faylga o‘tkazadi.

char suz|[ ][20];
Belgilar soni 20 tagacha bo‘lgan sozlar ro‘yxati berilgan (Suz). Har bir so‘zni

t matn fayliga alohida satr ko‘rinishida o‘tkazilsin.
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Matn t faylida bo‘sh bo‘lmagan va probel bilan ajratilgan haqiqiy sonlar
ketma-ketligi yozilgan. Bu sonlar ichida eng kattasini topadigan funksiya
tuzilsin.

Berilgan t matn faylida bo‘sh bo‘lmagan va probel bilan ajratilgan butun

sonlar ketma-ketligi yozilgan. Bu sonlar ichida musbatlarini t, faylga

o‘tkazadigan funksiya tuzilsin.

Bo‘sh bo‘lmagan t matn faylidagi har satrni, uning boshiga satrning tartib
nomerini qo‘yib chop qiladigan funksiya tuzilsin. Satr tartib nomeri 4 o‘rin
egallaydi va undan keyin probel qo‘yiladi.

Berilgan Kitob matn faylidagi satrlarning boshlang‘ich bo‘linishlarini inkor
etgan holda shunday satrlarga bo‘linsinki, natijada satr nuqta bilan tugasin
yoki 60 belgidan iborat bo‘lsin, agar bu belgilar orasida nugta uchramasa.
Berilgan matn faylidagi eng gisqga satrlarning birinchisi chop gilinsin.

Matn fayli va s satr berilgan. s satr fayl boshiga (oxiriga) qo‘shilsin.

Berilgan matn faylidan birinchi (oxirgi) satr o‘chirilsin.

Namel va Name2 nomli matn fayllari berilgan. Ulardagi satrlarni ketma-ket
birlashuvidan yangi Name3 fayli hosil gilinsin. Fayllarni birlashish tartibi
foydalanuvchi tomonidan Kiritiladi.

Matn fayli va k butun soni berilgan. Matn fayldagi k-satr o‘chirilsin. Agar
faylda bu satr bo‘lmasa, u o‘zgarmasdan qoldirilsin.

Matn fayli va k butun soni berilgan. Matn fayldagi k-satr oldiga (keyinga)
bo‘sh satr qo‘yilsin. Agar faylda bu satr bo‘lmasa u o‘zgarmasdan qoldirilsin.
Matn fayli va s satri berilgan. Fayldagi barcha bo‘sh satrlar s satr bilan
almashtirilsin.

Matn fayli berilgan. Undagi ketma-ket keluvchi probellar bitta probel bilan
almashtirilsin.

Ichidagi satrlari 60 belgidan oshmagan va chap tomonga tekislangan matn
fayli berilgan. Har bir bo‘sh bo‘lmagan satrlar oldiga etarli sondagi probelni
qo‘yish orqgali satrlar o‘ng tomonga (markazga) tekislansin.

Berilgan matn faylidagi abzats boshlanishini 5 ta probeldan boshlanuvchi satr
aniglaydi. Matn fayli abzats oldidagi probellar olib tashlash va satr oldiga
bo‘sh satrni qo‘yish orqali yangi ko‘rinishga keltirilsin.

Berilgan matn faylidagi satrlarni teskari tartibda joylashtirish orgali yangi
matn fayli hosil gilinsin.

Matn fayli va butun k soni berilgan. Matn faylidagi k- abzats o‘chirilsin.
Abzats boshida 5 ta probel bilan boshlanadigan satr bilan aniglanadi. Agar bu
tartib nomerli abzats bo‘lmasa fayl o‘zgarishsiz qoldirilsin.

Har biri chap va o‘ng tomondan probellar bilan to‘ldirilgan haqiqiy sonni
ifodalovchi satrlardan tashkil topgan matn fayli berilgan. Bu sonlarning
yig‘indisi va miqdori aniqlansin. Masalani yechishda faqat fayldan belgili
o‘qish amalga oshirilsin.

Namel va Name2 nomli matn fayllari berilgan. Ulardagi mos tartib
nomerdagi satrlarni ketma-ket yozishdan yangi Name3 fayli hosil gilinsin
(Namel faylining 1-satri, Name2 faylining 1-satri, Name1l faylining 2-satri,
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Name2 faylining 2-satri va hokazo). Agar birorta fayl ikkinchisidan gisga
bo‘lsa, u tugashi bilan ikkinchi faylning qolgan satrlari Name3 fayliga
ko‘chiriladi.

Ikkita matn fayli berilgan. Ularning fagat bittasiga kiruvchi satrlar chop etilsin.
Probel bilan ajratilgan, uchtagacha son yozilgan satrlardan iborat Name fayli
berilgan. Yangi Namel,Name2 va Name3 matn fayllari hosil gilinsinki, ular
mos ravishda har bir satrdagi uchta sonlarnining yozuvlaridan (satrostilaridan)
tashkil topsin. Agar Name fayli satrida mos o‘rinda son bo‘lmasa (‘*’
yozilgan), ular o‘rniga faylga “NULL” satri yozilsin.

Namel nomli bo‘sh bo‘lmagan matn fayli va k natural soni berilgan. Ikkita
matn fayllari hosil gilinsin: Name2 faylga Name2l har bir satrning birinchi
(oxirgi) k ta belgisini o‘zida saqlovchi, (agarda satr uzunligi k kichik bo‘lsa
satrning o‘zini saqlasin), Name3 fayli esa har bir satrning k - belgisidan
tashkil topsin (agarda satr uzunligi k dan kichik bo‘lsa Name3 fayliga probel
yozilsin.

Ikkita f, va f, matn fayllarini satrma-satr solishtiradigan funksiya tuzilsin.
Funksiya f, fayldagi f faylga nisbatan o‘chirilgan yoki qo‘shilgan satrlarni
chop qilsin.

C++ tilidagi programmadagi har bir identifikator va u uchragan satrga
ko‘rsatgich eslab qolish orqali identifikatorlar va kalit so‘zlari lug‘ati
yaratilsin.

Tekislikda to‘g‘ri chiziq ax+by+c=0 tenglama bilan beriladi. Bunda a,b
koeffisentlari bir vagtda O teng emas va a,b,c - butun sonlar. Agar f faylda
to‘g‘ri chiziglar koeffisientlari saglangan bo‘lsa (uchdan kam bo‘lmagan), f
fayldan g faylga quidagi shartlarni bajaruvchi to‘g‘ri chiziglar koiffisientlarini
yozing:

a) birinchi to‘g‘ri chiziqqa parallel;

b) birinchi to‘g‘ri chiziqqa parallel va bir-biridan fargli chiziglar;

d) berilgan to‘g‘ri chiziq bilan kesishadigan chiziqlar.

Butun sonlardan iborat mant fayl berilgan, shu fayl elementlarining teskari
tartibda joylashuvidan hosil bo‘lgan yangi fayl hosil gilinsin.

Elementlari haqiqiy sonlardan iborat kvadrat matritsani satrlar bo‘yicha o‘zida
saglovchi matn fayl berilgan. Matritsaning i-satr va j-ustundagi elementlari
chop qilinsin. Agar martisaning i-satri yoki j-ustuni bo‘lmasa, bu holda xabar
berilsin.

Lotin harflaridan tashkil topgan satr berilgan. Undagi harflarning necha marta
uchraganligini ifodalovchi gistogramma matn faylda (son orqali) hosil gilinsin.

21. Binar fayllar

Namunaviy masala
Talaba haqidagi ma‘lumot uning familiyasi va initsiallari, o‘quv bosqichi,

fandan boyicha reyting bali bilan berilgan. Talabalar haqidagi ma‘lumot binar
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fayliga saqlansin. Fayldan ko‘rsatilgan baho olgan talabalar ro‘yxati chop
etilsin.

Yechish usuli

Har bir talaba haqidagi ma’lumot matn faylidan o‘qilib <familiyasi va
initsiallari>, <o‘quv bosqgichi > va <fandan boyicha reyting bali>
maydonlaridan tashkil topgan struktura turidagi o‘zgaruvchiga o‘zlashtiriladi va
binar faylga yoziladi. Berilganlar tugagandan keyin binar fayl yopiladi.
Klaviaturadan 2 va 5 oralig‘dagi baho soni kiritiladi va binar fayl o‘qish
regimida gayta ochiladi va talaba haqidagi berilganlar strukturaga o‘qiladi. Agar
strukturaning <fandan boyicha reyting bali> maydoni qiymati baho giymatiga
mos oraligqa tegishli bo‘lsa, struktura maydonlarining qiymatlari ekranga chop
gilinadi. Ushbu jarayon binar fayl tugaguncha davom etadi.

O‘qishni yaxlit satr sifatida qabul qilish uchun talaba familiya va
initsiallari *.” belgisi bilan ajratilib kiritiladi.

Programma matni

const int N=80;

typedef char Fayl_nomi[N];

struct Talaba

{

char FISh[30];

unsigned char kurs;

float ball;

3

int Talaba Matn_Binar(FILE *t, FILE *b)
{

int n=0;

Talaba talaba;

do

{

if(fscanf(t,"%s %i %f", &talaba.FISh, &talaba.kurs, &talaba.ball)==EOF)
break;

else

{

n++;
if(fwrite(&talaba,sizeof(Talaba),1,b)!=1)
{
printf("Binar faylga yozishda xatolik bo‘ldi!");
return -1;
}

}

}

return n;

}
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int Bahoga_mos_Talabalar(FILE * bfile, int baho)
{
int n=0;
Talaba talaba;
bool talaba_bor, sarlavha=true;
while(1)
{
if('fread(&talaba,sizeof(Talaba),1,bfile)) break;
talaba_bor=false;
switch(baho)
{
case 5: talaba_bor=talaba.ball>85; break;
case 4: talaba_bor=(talaba.ball>71 && talaba.ball<86); break;
case 3: talaba_bor=(talaba.ball>55 && talaba.ball<=71); break;
default: talaba_bor=(talaba.ball<56);

}
if(talaba_bor)

{

n++;
if(sarlavha)

{

printf(" Fandan bahosi %i bo‘lgan talabalar ro‘yxati:\n",baho);
sarlavha=false;

}
printf("FISH:%s Bosqich:%i Reyting
Ball:%6.2f\n" talaba.FISh,talaba.kurs, talaba.ball);
}
}
return n;
}
int main(int argc, char* argv]])
{
int n;

unsigned char baho;

FILE * f_matn,*f_binar;

Fayl_nomi mf_nomi,bf _nomi;
printf("Matn fayl nomini kiriting:");
scanf("%s",&mf_nomi);

printf("Binar fayl nomini kiriting:");
scanf("%s",&bf _nomi);
if((f_matn=fopen(mf_nomi,"rt"))==NULL)
{

printf("%s fayli ochilmadi!",mf_nomi);
return -1;
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}
if((f_binar=fopen(bf_nomi,"wb"))==NULL)

{

printf("%s faylni yaratishda xatolik ro‘y berdi!",bf _nomi);
return -1,

}

do

{

printf("Bahoni kiritng(2..5):");

scanf("%i",&baho);

}

while(baho<2 || baho>5);
n=Talaba_Matn_Binar(f_matn, f_binar);
if(n)

{

fclose(f_binar);

f_binar=fopen(bf_nomi,"rb");
n=Bahoga_mos_Talabalar(f_binar,baho);
if(n)printf("Jami talabalar soni:%i",n);

else printf("%i baho olgan talabalar yo‘q",baho);

}
f

f

close(f_matn);
close(f_binar);

return O;

}

Amaliy topshiriglar

SEMESTR faylida 1-bosqich o‘quv semestrining natijalari haqida ma’lumot
mavjud. Har bir talaba to‘g‘risidagi ma’lumot quyidagi ko‘rinishda berilgan:

<familiya>,<guruh nomeri>,<bahol><baho2>,<baho3>.
Bu yerda familiya - 12 harfgacha, guruh nomeri - 101 dan 116 gacha butun
son, har bir baho- 2,3,4 yoki 5, bahol- matetmatik analizdan, baho2-
algebradan, baho3- programmalashdan. Quyidagi natijalarni chop giluvchi
funksiya tuzilsin:
a) kamida bitta fandan qarzdor bo‘lgan talabaning familiyasi;
b) barcha imtihonlarni 4 va 5 ga topshirgan talabalar necha foizni tashkil
qilishini;
d) talabalar gaysi fandan imtihonlarni eng yaxshi natija bilan topshirganlar;
e) talabalar o‘zlashtirishining o‘rtacha qiymati bo‘yicha o‘smaydigan
tartibdagi guruhlarning tartib nomerlari.
ANKETA faylida oliy o‘quv yurti talabalarining har biri to‘g‘risida quyidagi
ma’lumot yozilgan:

<familiya>,<ismi>,<sharifi>,<jinsi>,<yoshi>,<bosqich>,

bu yerda talabaning familiyasi, ismi va otasining ismi -satrlar, jinsi ‘E' va ‘A’
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harflar bilan ko‘rsatilgan, yoshi - 16 dan 35 gacha bo‘lgan butun son, o‘quv
bosgich - 1 dan 4 gacha bo‘lgan butun son. Quyidagi shartlar uchun natija
beruvchi funksiya tuzilsin:

a) erkaklar soni eng ko‘p bo‘lgan kurs nomeri;

b) eng ko‘p tarqalgan erkak va ayollar ismlari;

d) yoshi va shariflari bir vaqtda eng ko‘p tarqalgan talaba qizlar
familiyalarining alfavit tartibidagi ro‘yxati.

AEROFLOT strukturasi, <reysning manzil punkti>,<reys
nomeri>,<samolet turi> va <bo‘sh o'rinlar soni> maydonlarini o‘z ichiga
oladi. Ushbu strukturadagi berilganlar f binar faylga yozilgan. f binar fayl
ustida quyidagi amallar bajarilsin:

a) klaviaturadan Kkiritilgan manzilga uchadigan reys nomeri va samolet turi
chop etilsin;

b) klaviaturadan kiritilgan samolet turi uchadigan reys nomerlari va manzillar
chop etilsin.

d) ko‘rsatilgan manzil uchun bo‘sh o‘rinlar sonlari ko‘rsatilsin.

POEZD strukturasi, <poezd nomeri>,<manzil homi>,<jo‘nash vaqti> va
<bo‘sh ofrinlar> maydonlarini o‘z ichiga oladi. Ushbu strukturadagi
berilganlar f binar faylga yozilgan. f binar fayl ustida quyidagi amallar
bajarilsin:

a) klaviaturadan kiritilgan poezd nomeriga mos poezd haqgidagi ma’lumot
chop etilsin;

b) klaviaturadan Kkiritilgan manzilga va ko‘rsatilgan vaqtdan keyin
jo‘naydigan poezd haqidagi ma’lumot chop etilsin.

d) ko‘rsatilgan poezd nomerida bo‘sh o‘rinlar bo‘lsa uning qiymati berilgan k
soniga kamaytirilsin.

BLOKNOT strukturasi tanish odamning <familiya va ismi><telefon
nomeri> va <tug'ilgan sanasi> maydonlarini o‘z ichiga oladi. Ushbu
strukturadagi berilganlar f binar faylga yozilgan. f binar fayl ustida quyidagi
amallar bajarilsin:

a) klaviaturadan telefon nomeri kiritilgan odam haqidagi ma’lumot chop
etilsin;

b) tug‘ilgan oyi klaviaturadan Kiritilgan songa mos keluvchi odamlar hagidagi
ma’lumot chop etilsin;

d) klaviaturadan kiritilgan familiya va ism bo‘yicha f fayldan yozuv
o‘chirilsin.

MUCHAL strukturasi shaxsning <familiyasi va ismi>,<muchal nomi> va
<tug‘ilgan sanasi> maydonlarini o‘z ichiga oladi. Ushbu strukturadagi
berilganlar f binar faylga yozilgan. f binar fayl ustida quyidagi amallar
bajarilsin:

a) massiv shaxsning tug‘ilgan sanasini o‘sishi bo‘yicha zanjir ko‘rinishidagi
dinamik struktura yordamida tartiblansin va g binar faylga yozilsin;

b) familiyasi klaviaturadan Kiritilgan familiya bilan ustma-ust tushadigan
shaxslar haqidagi ma’lumot chop etilsin;
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d) klaviaturadan kiritilgan muchal yili tug‘lgan shaxslar haqidagi ma’lumot
chop etilsin.

BANK strukturasi bank mijozlari hagidagi <mijoz familiya,ismi va
sharifi>,<hisob ragami>,<mablag’ miqdori>,<foyiz>,<mablag qo'yilgan
yil>,<mijoz manzili> maydonlarni o‘z ichiga oladi. Ushbu strukturadagi
berilganlar f binar faylga yozilgan. f binar fayl ustida quyidagi amallar
bajarilsin:

a) dinamik zanjir strukturasidan foydalangan holda mijoz familiyasining
alfavit bo‘yicha tartiblangan ro‘yxati chop etilsin;

b) klaviaturadan hisob ragami ko‘rsatilgan mijoz hisobiga, uning foyiziga mos
ravishda qo‘shiladigan pul migdori hisoblansin;

d) klaviaturadan kiritilgan yilda bankka mablag® qo‘ygan mig‘oz haqidagi
ma’lumot chop etilsin.

KIYIM fayli <mahsulot shifri>,<olcham>,<bo‘yi>,<rega bo'yicha
mahsulot soni>, <amalda tayyor mahsulotlar soni> maydonlaridan iborat.
MAHSULOT  fayli ushbu mahsulotlar  hagidagi <mahsulot
shifri>,<mahsulot nomi> maydonlaridan iborat strukturadagi berilganlardan
tashkil topgan. Ekranda <mahsulot shifri>,<mahsulot
nomi>,<o‘lcham>,<bo'yi>,<rega bo‘yicha mahsulot soni><amalda
tayyor mahsulotlar soni>ustunlaridan iborat jadval chop etilsin.

TALABA faylida <fakultet shifri>,<o‘quv kursi>,<guruh nomeri>,<talaba
familiyasi va sharifi>,<predmet shifri>,<predmet bo‘yicha baho>
maydonlaridan iborat. FAKULTET fayli fakultetlar hagidagi <fakultet
shifri>,<fakultyet nomi> maydonlardan tashkil topgan. PREDMET faylida
esa <fakultet shifri>,<o‘quv kursi>,<predmet shifri>,<predmet nomi>
berilganlari joylashgan. Ekranga har bir o‘quv predmeti bo‘yicha o‘zlashtirish
jadvali chop etilsin. Unda <fakultet nomi><o‘quv Kkursi>, <guruh
nomeri>,<talaba familiyasi va sharifi>,<predmet bo‘yicha baho>
ustunlari bo‘lIsin.

SHAXS faylida shaxs hagidagi <familiya va sharifi>, <tugilgan vyili>,
<ma’lumoti>, <lavozimi> maydonlaridan, ISH_HAQI fayli ish haqi bo‘yicha
<lavozim>,<ish haqgi> maydonlaridan iborat. Ekranga korxona xodimlari
haqidagi ma’lumot beruvchi va <familiya va sharifi>, <tugilgan vyili>,
<ma’lumoti>, <lavozimi> va <ish haqi> ustunlaridan tashkil topgan jadval
chop etilsin.

DARSXONA fayli <dars turi>,<auditoriya nomeri>,<auditoriya sig‘imi>
maydonlaridan tashkil topgan. DARS fayli esa <predmet><dars
turi>,<talabalar soni> maydonlardan iborat. DARS faylidagi har bir predmet
uchun unga mos keluvchi auditoriya nomerlari chop etilsin.

KUTUBXONA fayli <kitob registratsiya nomeri><muallif>,<kitob
nomi>,<nashr yili> va <nashriyot> maydonlaridan tashkil topgan. Quyidagi
amallar bajarilsin:

a) mualliflar familiyalari alfavit bo‘yicha tartiblangan ko‘rinishdagi kitoblar
ro‘yxati chop etilsin;
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b) ko‘rsatilgan nashriyot tomonidan chiqarilgan kitoblar ro‘yxati chop etilsin;
d) registratsiya nomeri ko‘rsatilgan kitob fayldan o‘chirilsin.

AVTO fayli <tabel nomeri>,<avtomobil egasi familiyasi>,<avtomobil
nomeri> va <avtomobil turi> maydonlari bilan, avtomobillar texnik holatlari
TA MIR faylida <tabel nomeri>, <avtomobilning texnik holati>
maydonalari bilan berilgan. Avtomobilning texnik holati uchta holatda
bo‘lishi mumkin: 1-yaxshi; 2-goniqarli; 3-gqonigarsiz. Quyidagi masalalar
yechilsin:

a) texnik holati yaxshi bo‘lgan barcha avtomobillar hagidagi ma’lumot chop
etilsin;

b) ko‘rsatilgan avtomobil nomeri bo‘yicha uning texnik holati aniglansin;

d) texnik holati yaxshi bo‘lgan barcha avtomobillar haqidagi ma’lumot
fayldan o‘chirilsin.

TELEFON fayli <telefon nomeri>, <abonent familyasi>, <manzil>
maydonlaridan iborat. Abonentning telefonda gaplashish vaqti GAPLASHUV
faylida <telefon nomeri>, <gaplashuv vaqti> maydonlari bilan berilgan.
Ayni vagtdagi bir minutda gaplashish pul miqgdori berilgan holat uchun
quyidagilar amalga oshirilsin:

a) ko‘rsatilgan abonentga telefon uchun to‘lov qog‘ozi chop etilsin.

b) gaplashuv vaqti 100 minutdan oshgan telefon nomerlari va ularning
egalarining familiyalari chop etilsin.

TAOM faylida taom haqgidagi ma’lumot <taom nomi>, <kaloriyasi> va
<narxi> maydonlari bilan berilgan. KOMPLEKS faylida esa shu taomlardan
tashkil gilingan taomlar majmualari <majmua nomeri>,<taom nomi>
maydonlari orqali ko‘rsatilgan. Har bir taom majmuasining tarkibi, umumiy
kaloriyasi va narxi chop etilsin.

TEATR faylida <teatr kodi>, <teatr nomi> va <teatrdagi o‘rinlar soni>
maydonlari, BILET faylida <teatr kodi>, <spektakl nomi> va <sotilgan
biletlar soni> maydonlari berilgan.

Quyidagilar aniglansin:

a) bo‘sh urinlari bor bo‘lgan teatr va spektakl nomi;

b) ko‘rastilgan spektaklga bo‘sh o‘rin bor yoki yo‘qligi;

d) ko‘rastilgan teatrda qanday spektakl bo‘laytganligi.

Yo‘lovchi umumiy yukini tavsiflovchi kattaliklar uning tarkibiga kiruvchi
yuklar soni va umumiy og‘irligi hisoblanadi.

Berilgan YO_LOVCHI faylda yo‘lovchilarning yuklari haqidagi ma’lumot
saglanadi.

Quyidagi masalalar yechilsin:

a) shunday yuklar topilsinki, ularning har birining oj‘irligi barcha yuklar
o‘rtacha og‘irligidan farqi 0.3 kg.dan oshmasin;

b) yuklar soni bir xil, yuklar og‘irligi bir biridan 0.5 kg.dan ko‘p farq
qilmaydigan ikkita yo‘lovchi bor yoki yoqligi aniglansin;

d) yuklar soni, yuklar og‘irligi boyicha boshga yo‘lovchilardan ortiq bolgan
yo‘lovchi bor yoki yoqligi aniqlansin;
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e) bitta yuki 30 kg.dan kam bo‘lmagan yo‘lovchi bor yoki yoqligi aniqlansin.
Eksport gilinuvchi tovarlar hagidagi ma’lumot - <tovar nomi>,<tavor export
gilayotgan davlat nomi>,<tovar bahosi> va <tovar hajmi>,<tovar soni>
EXPORT faylida berilgan. Ma’lum bir tovarni eksport giluvchi davlat va shu
tovarning umumiy eksportdagi hajmi aniglansin.

Butun sonlardan iborat binar SERIYA fayli berilgan. Undagi seriyalar chop
etilsin (ya‘ni, bir xil sonlardan iborat ketma-ketlik ostilari).

Hagiqgiy sonlardan iborat binar LOKAL_MM fayli berilgan. Fayldagi lokal
minimumlar va maximumlar miqdori aniglansin. Lokal maksimum
(minimum) deb sonlar ketma-ketligidagi a,<a >4, (a,>8<4,,) shartni
ganoatlantiruvchi asoniga aytiladi.

Hagigiy sonlardan iborat SONLAR binar fayli berilgan. SONLAR faylining
juft o‘rindagi (0,2,4,...) elementlaridan JUFT_SONLAR fayli, toq o‘rindagi
(1,3,5,...) elementlari TOQ_SONLAR fayli hosil gilinsin.

Hagigiy sonlardan iborat binar SON_KVADRATI fayli berilgan. Undagi
barcha elementlar (sonlar) kvadratlari bilan almashtirilsin.

Hagiqgiy sonlardan iborat YON_ARIFM binar fayli berilgan. Fayl boshidagi
va oxiridagi elementlaridan boshga har bir elementi, o‘zi va ikkita yon
qo‘shnilarining o‘rta arifmetigi bilan almashtirilsin.

Butun a,i=0,N—1 sonlardan iborat binary MASSIV_A fayli berilgan (N>0).
Fayldagi sonlarning boshlang‘ich joylashuvi quyidagicha o‘zgartirilsin:
4,8,,,8,8, 8,85

Ikkita butun i va j butun sonlar va matritsaning yuqori uchburchakli yoki
pastki uchburchakli yoki uch diagonal elementlarini o‘zida satrlar bo‘yicha
saglagan hagigiy sonlardan iborat MATRITSA fayl berilgan. Matritsa tartibini
va i- satr va j- ustunda turgan elementni chop qiluvchi, agar bunday element
topilmasa matritsaning nollaridan iborat bo‘lsa nolni chop qilsin aks holda -1
ni chop qilinsin.

A va B matritsaning noldan fargli, yugori uchburchak yoki pastki uchburchak
yoki elementlarini satr bo‘yicha o‘zida saqlagan MATR_A, MATR_B fayllari
berilgan.

Yangi MATR_C fayl hosil gilinsin. Unda A*B elementlari satrlar bo‘yicha
saglansin, agar A va B matritsanini ko‘paytirish mumkin bo‘lmasa MATR_C
fayl bosh bo‘Isin.

N, M va S butun sonlari berilgan (O<N, M<10, -108<S<108). NxM

N-1 M-1

o‘lchamdagi S=>_>"a shartni ganoatlantiruvchi A matritsa hosil gilinsin. f

i=0 j=0

binar faylga N, M va A matritsa yozilsin.

22. Ko‘rsatkich turi
Namunaviy masala
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Noldan farqli butun sonlardan iborat chiziqli ro‘yxat (zanjir) yaratilsin va
undan ko‘rsatilgan songa teng element o‘chirilsin.

Yechish usuli
Butun sonlarning chiziqli ro‘yxatning (zanjirning) xalgasi butun turdagi
element va xuddi shunday zanjirga ko‘rsatkich maydonlaridan tashkil topgan
dinamik struktura ko‘rinishida bo‘ladi:
struct Zanijir
{
int element;
Zanijir * keyingi,
¢

Zanjirning ko‘rinishi quyidagi rasmda keltirilgan.

7
zanjh/‘)
] f ] K—\*

Element | Keyingi Element | Keyingi Element | Keyingi | ... | Element | Keyingi | Null

Programmaning bosh funksiyasida chizigli ro‘yxat hosil gilish uchun
Zanjir turidagi zanjir o‘zgaruvchisi aniqlanadi va unga bo‘sh ko‘rsatkich
giymati O beriladi (uning ekvivalenti - NULL). Keyin takrorlash operatori
tanasida Kklaviaturadan butun son Kiritiladi va zanjirga element joylshatirish
funksiyasini chagirish orgali bu son ro‘yxatning oxiriga qo‘shiladi. Funksiya
yangi hosil bo‘lgan ro‘yxat boshining adresini yana zanjir o‘zgaruvchisiga
gaytaradi. Agar klaviaturadan O soni kiritilsa ro‘yxatni hosil qilish jarayoni
tugaydi. Ro‘yxat ustida amal sifatida berilgan son bilan ustma-ust tushadigan
elementlarni o‘chirish uchun o‘chiriladigan son o‘zgaruvchiga o‘qiladi va u
zanjir elementini o‘chirish funksiyasi chagqirilishida argument sifatida uzatiladi.
Funksiya bu son bilan ustma-ust tushadigan ro‘yxat elementlarini o‘chiradi (agar
bunday element mavjud bo‘lsa) va o‘zgargan ro‘yxat boshining adresini zanjir
o‘zgaruvchisiga qaytarib beradi.

Programma matni:
#include <iostream.h>
struct Zanjir
{
int element;
Zanjir * keyingi;
3
Zanijir * Element_Joylash(Zanjir * z, int yangi_elem)
{
Zanijir * yangi=new Zanijir;
yangi->element=yangi_elem;
yangi->keyingi=0;
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if(z)

{

Zanijir * temp=z,
while(temp->keyingi)

temp=temp->keyingi; // ro‘yxat oxirgi elementini olish

temp->keyingi=yangi;
}

else z=yangi;

return z;

}

// ro‘yxat bo‘sh emas

// yangi elementni ro‘yxat oxiriga qo‘shish

/l ro‘yxat bo‘sh

/] ro‘yxat bo‘shi adresini qaytarish

Zanijir * Element_Uchirish(Zanijir * z, int del_elem)

{

if(z)

{

Zanjir* temp=z;
Zanijir* oldingi=0;
while (temp)

{

/I joriy elementdan olingisiga ko‘rsatgich

if (temp->element==del_elem)

{
if(oldingi)

{

oldingi->keyingi = temp->keyingi;

delete temp;

temp=oldingi->keyingi;

}

else

boshida

{
z=z->keyingi;
delete temp;
temp=z;

}
}
else
{
oldingi=temp;
temp=temp->keyingi;
}

}

}

return z;

/l elementni o‘chirish

/[ ofchiriladigan

/I element ochiriladigan sondan farqli
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}
void Zanjir_Ekranga(Zanijir * z)
{

cout<<"Zanijir elementlari:"<<endl;
Zanijir * temp=z,

while(temp)

{

cout<<temp->element<<'’;
temp=temp->keyingi;

}

cout<<end];
}
Zanijir * Zanjirni_Uchirish(Zanijir * z)
{

Zanijir * temp=z,;

while(z)

{

z=z->keyingi,

delete temp;

}

return z;
}
int main()
{
Zanijir * zanijir=0;
int son,del_element;
do
{
cout<<”\nSonni kiriting (0-jaryon tugatish):
cin>>son;
if(son) zanjir=Element_Joylash(zanjir,son);
}
while(son);
Zanijir_Ekranga(zanijir);
cout<<"\nO‘chiriladigan elementni kiriting: ";
cin>>del_element;
zanjir= Element_Uchirish(zanjir,del_element);
Zanjir_Ekranga(zanijir);
Zanjir = Zanjirni_Uchirish(zanjir);
return O;
}
Amaliy topshiriglar

1. Z zanjir int turidagi elementga (element maydoni) ega. Z zanjir

elementlarining o‘rta arifmetigi topilsin.
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Z zanjir elementi satr turida. Z zanjirga kiruvchi barcha Suzl giymatiga
teng elementlar Suz2 bilan almashtirilsin.

Z zanjir elementi satr turida. Z zanjirdagi bir xil belgi bilan boshlanuvchi
va tugaydigan elementlar soni aniglansin.

Z zanjiri elementi satr turida. Z zanjirning oxirgi elementi bilan ustma-ust
tushadigan elementlar soni aniglansin.

Z zanjir elementlari butun turda. Z zanirdan ikkita Zva Z, zanjirlar

hosil gilinsin. Bunda Z- zanjirning musbat elementlari va Z,- golgan

elementlari.
Oraga qo‘yishni bajaruvchi funksiyalar tuzilsin:
a) Z zanjir boshiga yangi Yangi elementni qo‘yadigan;
b) Z zanjir oxiriga yangi Yangi elementni qo‘yadigan.
Oraga qo‘yishni bajaruvchi funksiyalar tuzilsin:
a) bo‘sh bo‘lmagan Z zanjirining birinchi elementidan keyin yangi y
elementni;
b) Z zanjiriga kiruvchi har bir y elementdan keyin yangi x elementni
joylashtiradigan.
Bo‘sh bo‘lmagan va tartiblangan Z zanjirga yangi y elementni shunday
joylashtiringki, unda Z zanjirdagi tartib buzilmasin.
Zanjirning elementlarini o‘chiradigan funksiya tuzilsin:
a) bo‘sh bo‘lmagan Z zanjirning birinchi elementini;
b) Z zanjirning ikkinchi elementini, agar u mavjud bo‘lsa.
Butun turdagi elementlardan iborat Z zanjir elementini o‘chiradigan
funksiya tuzilsin:
a) bo‘sh bo‘lmagan Z zanjirning oxirgi elementini;
b) Z zanjirdan birinchi manfiy element, agar u mavjud bo‘lsa;
d) Z zanjirdagi barcha manfiy elementlarni.
Klaviaturadan matnni (satrni) o‘qib, teskari tartibda chop qilinsin. Bunda
matndagi har bir so‘z zanjir elementi sifatida qaralsin.
Butun n (n>1) va n ta hagiqgiy sonlar berilgan. Bu sonlar kamaymaydigan
tartibda chop gilinsin. Bunda har bir son zanjir elementi sifatida garalsin.
Quyidagi amallarni bajaruvchi funksiya tuzilsin:
a) Z va Z zanjirlar tengligini tekshiruvchi;
b) Z zanjir Z, zanjirga kirishini aniglovchi.
Quyidagi amallarni bajaruvchi funksiya tuzilsin:
a) Z zanjirda kamida ikkita bir xil element bor-yo*“qligini aniglovchi;
b) bo‘sh bo‘lmagan Z zanjir oxiriga uning birinchi elementini olib o‘tuvchi;
d) bo‘sh bo‘lmagan Z zanjir boshiga uning oxirgi elementini olib o‘tuvchi.
Quyidagi amallarni bajaruvchi funksiya tuzilsin:
a) Z zanjir oxiriga Z, zanjirining barcha elementlarini qo‘shuvchi;
b) agar Z zanjirda x element mavjud bo‘lsa, uning davomiga Z, zanjirning
barcha elementlarini qo‘shuvchi.
Quyidagi amallarni bajaruvchi funksiya tuzilsin:
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a) Z zanjirda ketma-ket keluvchi teng qiymatli elementlar guruhidan
bittasini goldiruvchi;
b) Z zanjirda bir xil giymatli elementlardan fagat bittasini goldiruvchi.
Berilgan shartlarni bajaruvchi rekursiv funksiya tuzilsin:
a) e element Z zanjirga kirishi yoki kirmasligini aniglovchi;
b) e element Z zanjirga necha marta kirishini hisoblovchi.
Quyidagi shartlarni bajaruvchi rekursiv funksiya tuzilsin:
a) bo‘sh bo‘lmagan, haqiqiy turdagi elementli Z zanjirga kiruvchi maksimal
giymatli elementni topuvchi;
b) Z zanjir elementlarini teskari tartibda chop giluvchi.
Quyidagi shartlarni bajaruvchi rekursiv funksiya tuzilsin:
a) Z zanjirdagi barcha €, _elementni €, elementga almashtiruvchi;
b) Z zanjirdan giymati e ga teng bo‘lgan 1-elementning Kirishini
o‘chiruvchi (agar u mavjud bo‘lsa).
Quyidagi shartlarni bajaruvchi rekursiv funksiya tuzilsin:
a) Z zanjirdan berilgan e elementning barchasini o‘chiruvchi;
b) Z zanjirining nusxasi — Z zanjirni hosil giluvchi.
Berilgan Z va Z, zanjirlar bo‘yicha quyidagi shartlarni qanoatlanti-ruvchi
elementlardan tashkil topgan Z zanjir hosil gilinsin:
a) Z va Z zanjirlarining kamida bittasiga kiruvchi;
b) bir vaqtda Z va Z zanjirlariga kiruvchi;
d) Z zanjirga kiruvchi, lekin Z, zanjirga kirmaydigan;
e) Z va Z, zanjirlardan bittasiga kiruvchi, lekin ikkinchisiga kirmaydigan.
Kamayuvchi bo‘lmagan Z va Z, zanjirlarni kamayuvchi bo‘lmagan
zanjirga birlashtiruvchi funksiya tuzilsin:
a) yangi Z zanjir qurish orqali;
b) Z va Z, zanjirdagi ko‘rsatgichlarni mos ravishda o‘zgartirish va
natijani Z, zanjirida hosil gilish orgali.
Z zanjiridagi Z zanjir ostining birinchi kirishini  Z, zanjir bilan
almashtiruvchi funksiya tuzilsin.
Butun koeffitsiyentli

RY=38x +3,,X" +ax+a,
ko‘phadni zanjir ko‘rinishida tasvirlash mumkin (quyidagi rasmdagi p
zanjir), agar a =0 bo‘lsa, mos xalqa zanjirga kiritilmaydi. Pastdagi rasmda
s zanjir S(x)=52x"°-3x®+x ko‘phadga mos zanjir keltirilgan.

plegtn la|egintfa,f g [1]a [ ={0]a | mm |

s| «rm40 |a, | * 8 |a, *71 0 |a|ww

Ko‘phadni tavsiflashning zanjir ko‘rinishiga mos turlar e'lon qilinsin va bu
zanjir ustida quyidagi amallarni bajaruvchi funksiyalar tuzilsin:
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a) p va g ko‘phadlarni tengligini tekshiruvchi Teng(p,q) mantiqgiy
funksiyasi;

b) berilgan x uchun p ko‘phadning qgiymatini hisoblovchi Qiymat(p,X)
funksiyasi;

d) p ko‘phadning hosilasi bo‘lgan q ko‘phadni quruvchi Hosila(p,q)
funksiyasi;

e) g va r ko‘phadlar yig‘indisi bo‘lgan p ko‘phadni quruvchi Yig‘indi(p,q,r)
funksiyasi;

f) p ko‘phadni v o‘zgaruvchining giymati bo‘lgan (bitta harfli) o‘zgaruvchi
nomida chop giluvchi Chop_Qilish(p,v) funksiyasi tuzilsin. Misol uchun,
S-ko‘phad uchun Chop_Qilish(S,’y’) funksiyasi  “52y"40-3y"8+y”
ifodasini chop giladi.

25. ("Sanagich"™) n ta bola aylana bo‘ylab turibdi. Sanoq birinchisidan
boshlanib, k-bola davradan chigariladi va har bir chigarishdan keyin davra
gisqaradi. Keyingi sanoq k+1-boladan boshlanadi. Bolalarni davradan
chiqib ketish tartibi aniqlansin. Programma uchun boshlang‘ich berilganlar
n va k natural sonlar bo‘lib, uning natijasi — davradan chiqib ketuvchi
bolalarning boshlang‘ich tartib nomerlari ketma-ketligi.

26. Berilgan matn (satr) simmetrik ekanligi aniqlansin. So‘zlar zanjir elementi
deb garalsin.

27. Kamida ikkita har xil va O bilan tugaydigan natural sonlar ketma-ketligi
berilgan. Eng katta va eng kichik sonlar o‘rtasidagi sonlar teskari tartibda
chop qilinsin. Sonlar zanjir elementi deb garalsin.

23. Sinflar. Inkapsulyatsiya

Quyida masalalarni yechishda sinf yaratilishi va unda qo‘yilgan masalani
to‘liq gamrab oluvchi berilganlar-a’zolar va funksiya-a’zolar aniqlanishi zarur.

Namunaviy masala
Berilgan matn Shenon usuli bilan shifrlansin va gayta tiklansin.

Yechish usuli

Shenon usulining mohiyatida a baytni b baytga “inkor giluvchi yoki”
amalini ketma-ket ravishda ikki marta qo‘llash natijasida yana a baytning o°zi
tiklanishi yotadi: ab”b=a.

Shirflanuvchi matn (MatnO0) satrlar ko‘rinishida, shifrlash kaliti (Kalit) esa
bayt ko‘rishida beriladi. Matn0 matnning satrlaridagi har bir bayt bilan Kalit
o‘rtasida ‘“’ amalini bajarish orqali shifrlangan Matnl matni hosil qgilinadi.
Xuddi shu amalni Matnl matniga qo‘llash orqali Matn0O matni qayta tiklanadi.

Masalani yechish algoritmi quyidagi qadamlardan iborat bo‘ladi:

1. MatnO satrlarini Kiritiladi;

2. Kalit giymatini tasoddifiy ravishda hosil gilinadi;

3. Matn0 matnning har bir satrini Kalit bilan shifrlash asosida Matnl
satrlarini hosil gilinadi.
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4. Matnl matnniing har bir satrini Kalit bilan “qayta shifrlash” asosida
Matn2 matni hosil gilinadi.

Programma matni

TForm *Form1,;

class Shifr_Shenon

{

String matn0,matnl,matn2, kalit;
unsigned char kalit_son;

String _10dan_2ga(unsigned char c);
String matn_bin_matn_char(String mtn);
public:

void Matnni_Kkiritish(String _S);

void Shifrlash();

void Shifrni_ochish();

String Matndan_01ga(String);

String _0l1dan_Matnga();

char _0ldan_Belgiga(String);

String Kalitni_olish(){return kalit;};

char Kalit_belgini_olish(){return kalit_son;};
String MatnO_olish(){return matn0;};
String Matn1_olish(){return matn1;};
String Matn_0l1dan_Matn_char(int);

1§

String Shifr_Shenon::_10dan_2ga(unsigned char c)
{

String Dicemal="";
for (int k=1; k<=8;k++)

{

If(c&0x80) Dicemal=Dicemal+'1";
else Dicemal=Dicemal+'0";
c=c<<1;

}

return Dicemal;

I3

void Shifr_Shenon::Matnni_Kkiritish(String _S)
{

matnO=Matndan_01lga(_S);
unsigned int kod;

randomize();

kod=rand();

kalit_son=kod%?256;
kalit=_10dan_2ga(kalit_son);
while(kalit[1]=="0") kalit.Delete(1,1);
I3
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void Shifr_Shenon::Shifrlash()

{

matnl.operator =("");

int len_kalit=kalit.Length();

for(int i=0;i<matn0.Length();i++)

{
if(matn0[i+1]=="0'&&kalit[i%len_kalit+1]=="0'
|| matnO[i+1]=="1'&&kalit[i%len_kalit+1]=="1")
matnl+="0";

else matnl1+="1";

}

3

void Shifr_Shenon::Shifrni_ochish()

{

matn2.operator =("");

int len_kalit=kalit.Length();

for(int i=0; i<matnl.Length();i++)

{
if(matnl[i+1]=="0'&&kalit[i%len_kalit+1]=="0'
|| matnl1[i+1]=="1'&&Kalit[i%len_kalit+1]=="1")
matn2+="0";
else matn2+="1";

}

I3

String Shifr_Shenon::Matndan_01ga(String matn)
{

String sbin="";

for(int i=1; i<=matn.Length(); i++)

{

unsigned char c=(unsigned char)matn[i];
sbin.operator+=(_10dan_2ga(c));

}

return sbin;

%

char Shifr_Shenon::_0l1dan_Belgiga(String shin)
{

unsigned int koda=0, pow2=1;

for(int i=8;i>=1;i--)

{

koda+=((unsigned char)(sbin[i])-48)*pow2;
pow2=pow2*2;

}

return koda;

}
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String Shifr_Shenon::matn_bin_matn_char(String mtn)
{

String matn="",

while (mtn.Length())

{

matn+=_01ldan_Belgiga(mtn.SubString(1,8));
mtn.Delete(1,8);

}

return matn;

I

String Shifr_Shenon::Matn_0ldan_Matn_char(int imatn)
{

if(imatn==1) return matn_bin_matn_char(matnl);
return matn_bin_matn_char(matn2);

3

Shifr_Shenon shenon;

void __ fastcall TForm::Button_shifrlashClick(TObject *Sender)
{
Button_shifrlash->Enabled=0;
shenon.Shifrlash();
Memo_matnl 01->Lines->Text=shenon.Matnl_olish();
Memo_matnl->Lines->Text=shenon.Matn_0ldan_Matn_char(1);
Button_shifrni_ochish->Enabled=1,

}
void __ fastcall TForm::Button_shifrni_ochishClick(TObject *Sender)

{
shenon.Shifrni_ochish();
Memo_matn2->Lines->Text=shenon.Matn_0ldan_Matn_char(2);

}
void __ fastcall TForm::Edit_kalitChange(TObject *Sender)

{

if (Memo_matn0_01->Lines->Text!=""
&&Panel_Kalit->Caption!=""

Button_shifrlash->Enabled =1;

else Button_shifrlash->Enabled =0;

}

void __ fastcall TForm::Memo_matnOChange(TObject *Sender)
{

if (Memo_matn0->Lines->Text!=
Button_01 kod->Enabled =1;
else Button 01 kod->Enabled =0;
Memo_matn0_01->Lines->Clear();
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Memo_matnl_01->Lines->Clear();
Memo_matn2->Lines->Clear();

}
void _ fastcall TForm::Button_01 kodClick(TObject *Sender)

{
shenon.Matnni_kiritish(Memo_matnO->Lines->Text);
Memo_matn0_01->Lines->Text=shenon.Matn0_olish();
Panel_Kalit_Bin->Caption=shenon.Kalitni_olish();
Panel_Kalit->Caption=shenon.Kalit_belgini_olish();
Button_shifrlash->Enabled=1;
Button_01 kod->Enabled=0;
}

void _ fastcall TForm::FormCreate(TObject *Sender)
{
Button_01_kod->Enabled=0;
Button_shifrlash->Enabled=0;
Button_shifrni_ochish->Enabled=0;
Memo_matn0_01->ReadOnly=1;
Memo_matnl 01->ReadOnly=1;
Memo_matn2->ReadOnly=1;

[lovaning bajarilshi quyidagi rasmda ko ‘rsatilgan.

" Matnni Shenon usulida shifrlash

Boshlang'ch matn
Matnni Shenon usulida shifrlash va gayta tiklash

Matnning ikkilik kodi :
010011010110000101110100011011100110111001101001001000000101001101
101000011007010170171001101111071101110001000000111071070711100170111
010101101100011070070110070001100001007000000111001107101000071010
010110011007 110070071017000110000710111001170711070000070000001170110
01100001001000000117000701100007011110071071110100011000010010000001

Kalit: | h Kalitning ikkilik ko'rinishi 10001110

Shifrlangan matnnig ikkilikil ko'rinishi

11000011171107111111111010711100000711100000717T1007171110107111011071110111
10017011107011117100000117000011711000000 0701110111110 111111001111
1011111000101 11001 111110101 0111011111 0101110111111 01111001101 11001
1111101000171 111100711100071 07111017111 11117110T1110011010710111011111000
111011111 11011111 1111110111111 1101111111101 0111011111010111011

Shifrlangan matn ko'rinishi

Mbaaz®dxnata®uape3kn®axznbENaxPun®anuen®wsesnax

Qayta tiklangan matn
Matnni Shenon usulida shifrlash wva gayta tiklash
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10.

Amaliy topshiriglar

10 lik sanog sistemasida berilgan sonni 2, 8 va 16 lik sanog sistemasi-
dagi ko‘rinishini chop qiluvchi SANOQ _SISTEMA sinfi yaratilsin,
Kompleks sonlar ustida arifmetik amallarni bajaruvchi KOMPLEKS sinfi
yaratilsin.

Berilgan natural n soni uchun n*n o‘lchamidagi A matritsani maksimal va
minimal elementini topadigan, uning bosh diagonalga nisbatan simmetrik
ekanligini aniqlaydigan, transponerlangan ko‘rinishini chop etuvchi
funksiya-a’zolarini oz ichiga oluvchi MATRITSA sinfi yaratilsin.

Uch of‘lchamli fazoda koordinatalari bilan berilgan ikkita vektorni
tavsiflovchi VEKTORZ2_3D sinfi aniglansin. Sinfda vektorlarni qo‘shish
va ayirish orgali yangi vektorlar hosil giluvchi, ikkita vektorning skalyar
ko‘paytmasini, vektor uzunligini va ikkita vektorlar orasidagi burchak
kosinusini hisoblovchi funksiya-a’zolalar aniqlansin.

Ko‘phad darajasi va koeffisientlari bilan berilgan bitta o‘zgauvchili
ko‘phadni tavsiflovchi KO_PHAD sinfi yaratilsin. Sinfda ko‘phad
berilgan argumentdagi qiymatini hisoblovchi, ko‘rsatilgan tartibdagi
hosilasini topadigan funksiya-a zolar aniglansin.

Uy kutubxonasini tavsiflovchi UY_KUTUBXONASI sinfi aniglansin.
Unda ixtiyoriy sondagi kitoblar bilan ishlash, gandaydir alomati boyocha
kitobni izlash (muallif yoki yil bo‘yicha), yangi kitobni qo‘shish va
o‘chirish imkoniyatlari bo‘Isin.

Yon daftarni o‘zida aks ettiruvchi YON_DAFTAR sinfi yartilsin. Unda
ixtiyoriy sondagi yozuvlar bilan ishlash, gandaydir alomati boyocha
yozuvni izlash (familiya, tug‘ilgan yili yoki telefon nomeri bo‘yicha),
yangi yozuvni qo‘shish va o‘chirish imkoniyatlari bo‘Isin.

Talabalar guruhini tavsiviovchi TALABA GURUHI sinfi yaratilsin. Unda
ixtiyoriy sondagi talalbalar bilan ishlash, gandaydir alomati boyocha
talabani izlash (familiya, tug‘ilgan yili yoki telefon nomeri bo‘yicha),
yangi yozuvni qo ‘shish, o‘chirish va tartiblash imkoniyatlari bo‘lsin.
Hayvonlarning o‘zaro raqobat qiluvchi ikkita turining n - yildagi bir-
birining x vay o‘lchamlariga (sonlariga) o‘zaro ta’siri quyidagi sistema
bilan tavsiflanadi:

Xn+1 :2Xn _yn’

yn+1 = _Xn +2yn'

Boshlang‘ich yildagi sonlari - X, va Yy, berilganda birorta turning to‘la
qirilib ketguncha bo‘lgan vaqt oralig‘idagi turlar sonidagi o‘zgarishlar
dinamikasini chop etuvchi POPULYATSIYA sinfi aniglansin.

Stek ustidagi amallarni bajaruvchi STEK sinfi aniglansin. Ushbu sinfdan
labirintdan  chigish masalasini  yechishda foydalanilsin.  Labirint
kvadratlardan tashkil topgan matritsa ko‘rinishida beriladi. Har bir kvadrat
ochiq yoki yopiq bo‘ladi. Yopiq kvadratga kirish mumkin emas. Agar
kvadrat ochiq bo‘lsa uning yon tomonidan kirish mumkin (burchagidan
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11.

12.

13.

14,

16.

Kirish mumkin emas). Har bir kvadrat uning matritsadagi koordinatalari
bilan beriladi. Labirintdan chiqich amalga oshirilganda topilgan yo‘l chop
gilinadi (kvadratlar koordinatalari juftliklarining ketma-ketligi).
YUGURUVCHI sinfi  yugurish musobagasi natijalari  hagidagi
<yuguruvchi familiyasi va initsiallari>,<jamoa nomi> va <masofani
bosib o‘tgan vaqti (sekundlarda)> berilgan-a’zolarni o‘z ichiga oladi.
Berilgan n o‘lchamidagi YUGURUVCHI sinf obe’ktlari massivi yaratilsin
va quyidagi amallar bajarilsin:

a) massiv yuguruvchilarni masofani bosib o‘tgan vaqtining kamayishi
bo‘yicha tartiblansin;

b) jamoa a’zolarining o‘rtacha yugurish vaqti bo‘yicha yuqori natija
ko‘rsatgan uchta jamoa nomlari chop etilsin.

FUTBOL sinfi jamoasining o‘yin natijalari haqidagi <jamoa
nomi>,<g‘alabalar soni>,<duranglar soni>,<mag‘lubiyatlar
soni>,<kiritgan to‘plar soni>va <o‘tkaz-gan to‘plar soni> berilgan-
a’zolarni 0°z ichiga oladi.

Berilgan n uchun FUTBOL sinfi obyektlari massivi hosil gilinsin va
to‘plagan ochkolari bo‘yicha jamolar jadvali chop etilsin. Bunda
quyidagilarga e’tibor berilsin: agar ikkita jamoaning ochkolari teng bo‘lsa,
kiritilgan va o‘tkazib yuborilgan to‘plar farqi qaraladi. Farqi katta bo‘lgan
jamoa uyqori qatorga o‘tadi, aks holda qur’a tashlanadi va shunga qarab
jamoa o‘rni aniglanadi.

AVTOMOBIL sinfida avtomobil va uning egasi hagidagi <avtomobil
egasining familiyasi va initsiallari>,<avtomobil rusumi>,<avtomobil
nomeri>berilgan-a’zolari  aniglangan.  Berilgan n  o‘lchamidagi
AVTOMOBIL sinfi obyektlari massivi yaratilsin va quyidagi amallar
bajarilsin:

a) massiv avtomobil egalarining familiyalarini alfavit bo‘yicha
joylashuviga mos tartiblansin;

b) kiritilgan avtomobil rusumidagi avtomobil egalari hagidagi ma’lumot
chop etilsin;

d) kiritilgan avtomobil rusumi va nomeri bo‘yicha avtomobil egasining
familiyasi chop etilsin.

Nugta bilan tugaydigan matn berilgan. Uning formula ekanligi quyidagi
qoidalar asosida tekshirilsin. Natija ijobiy bo‘lgan holda formua giymati
hisoblansin:

<formula>::=<ragam>|(<formula><belgi><formula>)
<belgi>:=+-|*

<ragam>::=0|1|2|3|4/5|6|7|8|9

Masalan, “5” formula giymati 5, ’((2—4)*6)* formula qiymati 12.
TO_RTBURCHAK sinfi yaratilsin. Uning tarkibida to‘rtburchak
tomonlari- a,b,c,d kiritilganda uning mavjudligini, agar mavjud bo‘lsa
to‘rburchakning yuzasini, perimetri va turini (to‘g‘riburchakli, kvadrat,
parallellogram) aniglovchi funksiya-a’zolar tuzilsin.
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17. Butun sonlar juftligi bilan berilgan ratsional sonlar ustida amal bajaruvchi
RATSIONAL sinfi aniglansin. Sinf obyektlari massivini yaratilsin va
sinfning do‘st funksiyalari yordamida quyidagi masalalar yechilsin:

a) berilgan a va b ratsional sonlarning tengligi tekshirilsin;
b) berilgan a va b ratsional sonlar yig‘indisi r ratsionalga berilsin;

d) berilgan r ratsional sonni qisqartirib bo‘lmaydigan ko‘rinishga
keltirilsin;
massiv ko‘rinishida berilgan ratsional sonlar ichida eng kattasi topilsin.

18. O‘zaro ekvivalent formullardan foydalangan holda berilgan mantiqiy
ifodani soddalashtirish amalini bajaradigan MANTIQIY _IFODA sinfi

yaratilsin. Quyida o‘zaro ekvivalent formulalar ro‘yxati keltirilgan.

1) 11x=Xx; 2) X v 1x =1, 3)x Al =X
4) xv 0=x; 5) X v( XAY) = X; 6) X A(XV Y) =X;
7) XAX=X; 8) X v X=X; 9) X A 1X=0;
10) 1(Xvy)=1xXAly; 1) 1I(XAY)=1XV1Y; 12)XAY =Y AX;
13) X vy=syvXx 14) (X A Y)AZ =X A(YAZ); 15) (X v Y)vz = X
v(yvz);
16) X A(Y v 2) = (X AY) v (XAZ); 17) X v(Y A 2)=(X vY) A(XvZ); 18) ( X)
= X.

24. Vorislik

Ushbu bo‘limda qo‘yilgan masala mazmunidan kelib chigqan masalaning
umumiy xususiytlarini 0z ichiga olgan tayanch sinf yaratilishi va undan voris
sifatida hosil bo‘lgan sinf esa bevosita qo‘yillgan masalani yechishi kerak.
Masala bosh funksiyada yaratilgan voris sinf ob‘yektini e‘lon qilib echiladi.

Namunaviy masala

Berilgan butun n, va haqgigiy x va y giymatlari uchun 10' —x + X' ifoda
hisoblansin.

Yechish usuli

Berilgan ifoda giymati uchta ifoda ostilari giymatlarini alohida hisoblash
va mos arifmetik amallar bajarish ko‘rinishida bajariladi. Har bir ifoda o‘zaro
vorislik munosabatida bo‘lgan uchta sinf obyektlari sifatida garaladi.

Tayanch sinf sifatida X' ifodani hisoblash uchun yaratilgan Ifoda_x_n
sinfi bo‘lib, uning tarkibiga butun n, haqigiy x berilgan-a’zolari, berilgan-
a’zolarga giymat beruvchi konstruktor, nusxalash konstruktori va bevosita X'
giymaini hisoblaydigan Hisobla() funksiya-a’zosi kiradi.

Tayanch Ifoda_x_n vorisi sifatida ¥’ ifoda osti uchun Ifoda x_y sinfi
yaratilgan. Unda haqiqiy y berilgan-a’zo aniglangan bo‘lib, x giymati tayanch
sinfdan voris sifatida olinadi. Ifoda ostilari o‘zaro bog‘ligligini inobatga
oladigan bo‘lsak, Ifoda x_y sinfi obyekti Ifoda_x n obyekt mavjud
bo‘lgandagina yuzaga kelishi mumkin va shu sababli unda nusxalash
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konstruktorlari qo‘llanilgan. Hisobla() funksiyasi X ifoda ostisi giymatini
hisoblaydi.

O‘z navbatida 10 ifoda ostisi uchun Ifoda 10 _y sinfi Ifoda_x_ vy sinfi
vorisi gilib aniglangan. Unda berilgan-a’zolar yo‘q, y giymati ajdod sinflardan

vorislik bo‘yicha olinadi. Hisobla() funksiya-a’zosi 10’ giymatini hisoblaydi.

Qo‘yilgan masala mazmuniga ko‘ra sinflar obyektlarini aniqlash gat’iy
ketma-katlikda amalga oshiriladi. Oldin Ifoda_x_n, keyin unga bog‘liq
Ifoda_x_y obyekti va nihoyat Ifoda 10 y sinf obyektlari aniglanadi va
umumiy ifoda giymati hisoblanadi.

Programma matni

Unit_Ifoda.h fayli:
class Ifoda_x_n
{
protected:
double x;
int n;
public:
Ifoda_x_n(int _n, double x){ h=_n; x=_x;}
Ifoda_x_n(Ifoda_x_n & if1){ n=ifl.n; x=if1.x; }
double Hisobla(){ return pow(x,n);}

5

class Ifoda_x_y:public Ifoda_x_n

{

protected:

double y;

public:

Ifoda_x_y(double y,Ifoda x n & ifl):Ifoda_x_n(ifl)
{y=_v:}

Ifoda_x y(lfoda x y & if12): Ifoda_x_n(if12.n,if12.x)
{ y=if12.y;}

double Hisobla(){ return pow(x,y);}

b

class Ifoda_10_y:public Ifoda_x_y

{

public:

Ifoda 10 y(lfoda x y&if 1 2):Ifoda x_y(if 1 2){}
double Hisobla(){return pow(10,y);}

3
Ifoda_x_n *if_xn;
Ifoda_x_y*if xy;

Ifoda 10 _y *if 10y;
Unit_Ifoda.cpp fayli:

250



void _ fastcall TForm1::Btn_HisoblaClick(TObject *Sender)

{

if_ xn=new Ifoda_x_n(StrTolnt(Edit_n->Text),StrToFloat(Edit_x->Text));

if xy=new Ifoda_x_y(StrToFloat(Edit_y->Text),*if xn);

if_10y=new Ifoda_10_y(*if xy);
Edit_S->Text=FloatToStrF(if_xn->Hisobla()-if xy->Hisobla() +if_10y-
>Hisobla(),2,6,2);

delete if_xn;

delete if_xy;

delete if _10y;

}

Ilovaning ishlash jarayonidagi ko‘rinishi

=i Arifmetik ifoda giymatini hisoblash

S=10"y-X"y+x"n
A hi lfoda giymai:
x|2 Hisoblansin ’994’00
y |3

Amaliy topshiriglar

1. 10 lik sanoq sistemasida berilgan ishorasiz haqiqiy sonni ko‘rsatilgan “p.m”
formatda chop giladigan FLOAT_PRINT sinf yaratilsin. Bu yerda p-son
ko‘rinishidagi jami joylar (pozitsiya), m-sonning kasr gismidagi ragamlar
soni. Natijani 2,8 va 16 lik sanoq sistemasidagi ko‘rinishini chop qiluvchi
FLOAT_PRINT2, FLOAT_PRINT8, FLOAT _PRINT16 hosilaviy sinflar
yaratilsin.

2. Kompleks sonlar ustida arifmetik amallar bajaradigan KOMPLEKS tayanch
sinfi yaratilsin. Undan voris sinf sifatida kompleks koeffisientli kvadrat
tenglama ildizini topadigan KOMP_KV_TENGLAMA sinfi yaratilsin.

3. Berilgan natural n o‘lchamidagi g(1<i,j<n) hagigiy elementli kvadrat

matritsa uchun xotiradan joy ajratich, giymatlarini o‘qish va chop qilish
amallarini bajaradigan MATRITSA tayanch sinfi yaratilsin. Uning vorisi
qgilib matritsaning determinantini minorlar usulida hisoblovchi funksiya-
a’zosi bo‘lgan DTR_MATRITSA sinfi yaratilsin.

Matritsa determentanti quyidagicha hisoblanadi:

Bu yerda A, =(—1"M,, M,- minor bo‘lib, u g matritsaning 1-satri va k-
ustunini  o‘chirishdan hosil bo‘ladigan (n-1) - tartibli matritsaning

determenanti.
4. n o‘lchamli fazoda koordinatalari bilan berilgan ikkita vektorni tavsiflovchi,
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10.

ya’'ni ularni xotirada saqlash, giymatlarini o‘qish va chop qilish amalini
bajaruvchi VEKTOR_XY tayanch sinfi aniglansin. Uning vorisi bo‘lgan
VEKTOR_XY_AMAL sinfida vektorlarni qo‘shish va ayirish orqali yangi
vektorlar hosil qiluvchi, ikkita vektorning skalyar ko‘paytmasini, vektor
uzunligini va ikkita vektorlar orasidagi burchak kosinusi hisoblovchi
funksiya-a’zolalar aniglansin.

Ko‘phad darajasi va koeffisientlari bilan berilgan bitta o‘zgauvchili
ko‘phadni xotirada saqlash, qiymat o‘qish va chop qilish amalini bajaruvchi
KOP_HAD tayanch sinfi yaratilsin. Ushbu sinf vorisi sifatida berilgan
butun k soni uchun Kk-tartibli Chebishev ko‘phadi koeffisentlarini
hisoblaydigan va berilgan haqiqiy turdagi argumenti uchun ko‘phad
giymatini hisoblovchi SHEBISHEV sinfi yaratilsin (13.12-masalaga
garalsin).

Kitobning nomi, muallifi, nashriyoti nomi va chop glingan yili bo‘yicha
berilganlarni xotirada saqglash, qiymat o‘qish va chop qilish amalini
bajaruvchi KITOB tayanch sinfi yaratilsin. Uning vorisi bo‘lgan
UY_KUTUBXONASI sinfida - uy manzili, kutubxona egasi familiya, ismi
haqida ma’lumotlar bo‘Isin.

UY_KUTUBXONASI sinfida obyektlari chizigli zanjirini yaratgan holda
unda ixtiyoriy sondagi kitoblar bilan ishlash, gandaydir alomati bo‘yocha
kitobni izlash (muallif, yil yoki uy manzil bo‘yicha va hokazo), yangi
kitobni qo‘shish va o‘chirish amalga oshirilsin.

Berilgan satrni saqlash va chop qilish amallarini o‘z ichiga olgan SATR
sinfi aniglansin. SATR sinfining vorisi sifatida ARIFM_AMAL sinfi
yartilsinki, unda satr ko‘rinishida berilgan ikkita son o‘rtasida arifmetik
amallar (’+’, *->,”**.°/”) bajarilsin.

Shaxsning familiyasi va ismi, tug‘ilgan yili, jinsi, yashash manzili va telefon
nomeri bo‘yicha ma’lumotni xotirada saqlash, qiymat o‘qish va chop qilish
amalini bajaruvchi SHAXS sinfi yaratilsin. Uning vorisi gilib talabalar
guruhini tavsivlovchi TALABA sinfi yaratilsin. Unda qo‘shimcha ravishda
talabaning o‘qiydigan guruh nomi, kursi hagqida ma’lumot bo‘lishi kerak.
TALABA sinfi obektlari chizigli ro‘yxatini yaratgan holda, gandaydir
alomat bo‘yocha talabani izlash (familiya, tug‘ilgan yili yoki telefon nomeri
bo‘yicha), ro‘yxatga yangi yozuvni qo‘shish, o‘chirish va tartiblash amallari
bajarilsin.

Natural sonlarning ikkita to‘plamini yaratish, chop qilish amallarinin o‘z
ichiga olgan TUPLAM_AB sinfi yaratilsin. To‘plam ustida asosiy amallarni
— to‘plamga yangi element qo‘shish va o‘chirish, tuplamlar keshishmasini,
birlashmasini, hamda ayirmasini bajaradigan funksiya-a‘zolari bo‘lgan
TUPLAM_AMALLARI sinfi TUPLAM sinfi vorisi gilib aniglansin.
Berilgan satrni oqimdan o‘qish, saqlash, chop qilish amallarini bajaradigan
MATN sinfi yaratilsin. Uning vorisi sifatida fagat lotin harfida yozilgan
matnni shifrlaydigan va gayta tiklaydigan SHIFRLASH sinfi aniglansin.
Shifrlash uchun lotin harflar alfaviti olinadi. Jarayon matndagi har bir harf
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11.

12.

13.

14,

bo‘yicha chapdan o‘ng tomonga ketma-ket ravishda amalga oshiriladi. Har
gadamda alfavitni ko‘rsatilgan songa siklik chapga suriladi va matndagi
ayni harfni uning hosil bo‘lgan alfavitdagi o‘rnidagi (indexidagi) harf bilan
almashtiriladi. Har bir gadam uchun alfavitni surish soni beriladi. Masalan,
5,3,2,4 sonlari berilgan bo‘lsin. Birinchi gadamda, y’ani matnning birinchi
harfini kodlashda alfavit 5 marta chapga siklik suriladi va hosil bo‘lgan
alfavitdagi qaralayotgan harf o‘rnida paydo bo‘lgan harf bilan birinchi xarf
almashtiriladi. Ikkinchi gadamda alfavit yana 3 marta chapga suriladi va
hokazo. To‘rtinchi gadamdan keyin, ya‘ni alfavit 4 marta chapga
surilgandan keyin, surilshlar ro‘xati takrorlanadi.

Stekni amalga oshiruvchi STEK sinfi aniglansin. Unda stekni tozalash, unga
qiymat joylashtirish, o‘chirish amallari bajarilsin. Ushbu sinfning vorisi
bo‘lgan LABIRINT sinfidan labirintdan chigish masalasini yechishda
foydalanilsin. Labirint kvadratlardan tashkil topgan matritsa ko‘rinishida
beriladi. Har bir kvadrat ochiq yoki yopiq bo‘ladi. Yopiq kvadratga kirish
mumkin emas. Agar kvadrat ochiq bo‘lsa uning yon tomonidan kirish
mumkin (burchagidan kirish mumkin emas). Har bir kvadrat uning
matritsadagi koordinatalari bilan beriladi. Labirintdan chigich amalga
oshirilganda topilgan yo‘l chop qilinadi (kvadratlar koordinatalari
juftliklarining ketma-ketligi ko‘rinishida).

TAXTA sinfi shaxmat taxtasini tavsivlaydi. Shaxmat katagi ikkita belgidan
tashkil topgan katak ko‘rinishida berilgan: lotin harfi (a dan h gacha) va
ragam (1 dan 8 gacha), masalan a2 yoki g5. Ularni farzin joylashgan
shaxmat taxtasidagi katak koordinatalari sifatida garab, farzin “uradigan”
kataklarni ‘X’, boshga kataklarni ‘O bilan belgilab, shaxmat taxtasining
ko‘rinishi chop qilish imkonini beruvchi voris FARZIN sinfi aniglansin.
Ko‘rsatkich asosida yaratilgan butun sonlardan iborat navbatni tavsivlovchi
NAVBAT sinfida navbat bilan ishlash, ya’ni elementlar oxiriga qo‘shish,
boshidan o‘chirish (“birinchi kelgan—birinchi ketadi”’) bilan bog‘liq
quyidagi funksiya aniqlanishi zarur bo‘ladi:

- Tozalash() - bo‘sh navbatni yaratuvchi (navbatni tozalovchi);

- BushNavbat() - navbatni bo‘shligini tekshiruvchi;

- Navbatga() - navbat oxiriga yangi element qo‘shuvchi;

- Navbatdan() - navbatdagi birinchi elementni gaytaruvchi va  uni
navbatdan o‘chiruvchi.

NAVBAT sinfining vorisi sifatida sonlarning umumiy navbatidan sonlarni
musbat sonlar navbatiga va musbat bo‘lmagan sonlar navbatiga ajratuvchi
MUSBAT_MANFIY_NAVBATLAR sinfi aniglansin.

Tasodifty son hosil qiluvchisini shakllarning yuzasini va hajmini
hisoblashda qo‘llash mumkin. Shunday usullardan birini Monte-Karlo usuli
deyiladi (MONTE_KARLO sinfi) va uning mohiyati quyidagicha: faraz
gilaylik, M shakl birlik kvadrat ichida to‘laligicha yotibdi. Tasodifiy son
hosil giluvchisi yordamida birlik kvadrat ichida n son tanlandi, agar v(n)

orgali bu sonlarning M shakl ichiga tushganlari miqdorini belgilaylik. U
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15.

16.

17.

v(n)

holda M shakl yuzasi tagriban ——= qiymatiga teng bo‘ladi va n ganchalik
n

ko‘p bo‘lsa yuzaning haqiqly qiymatiga yaqinlashiladi.Tassodiffiy
tanlangan nugta sifatida (r,r,),(r,.r,),... koordinatalari bilan berilgan

1172
nugtalarni olish mumkin, bu yerda r,r,,... tassodifiy son hosil giluvchisi
tomonidan olingan sonlar. Xuddi shunday, uch o‘lchamli fazodagi
nugtalarni (r,r,r) koordinatalari bilan tanlash orgali birlik kub ichidagi
shakl hajmini hisoblash mumkin.

MONTE_KARLO sinfining vorislari sifatida analiltik ko‘rinishi bilan
berilgan  tekislik figurasi yuzasini hisoblovchi MONTE_KARLO_ 2D,
hamda uch  oflchamli  fazoda  figura  hajmini  hisoblovchi
MONTE_KARLO _3D sinfi aniglansin.

Bitta qurilmadan ikkinchisiga kanal orgali O va 1 ragamlaridan iborat xabar
jo‘natayotganda halal beruvchi shovqinlar ta’sirida xabar xato qabul
gilinishi mumkin (O o‘rniga 1 yoki 1 o‘rniga 0). Bunday xatolikni bartaraf
qilish yo‘llaridan biri — har bir uzatiladigan ragmlarni uch marta
takrorlashdir. Masalan, 1,0,1 xabari 1,1,1,0,0,0,1,1,1 ko‘rinishida uzatiladi.
Qabul qilishda esa har bir uchta raqamlar guruhi unda eng ko‘p uchragan
ragam bilan almashtiriladi orgali xabar tiklanadi.

Yuqgorida keltirilgan usul bilan berilgan matnni (satrni) “junatadigan® va
“gabul“ giladigan amallarni bajaruvchi HABAR tayanch sinfi yaratilsin.
Uning vorisi qilib berilgan matnni yuqgorida keltirilgan usulda shifrlash
orqali jo‘natidigan va gabul giladigan XABARNI_SHIFRLASH voris sinfi
yaratilsin. Bu yerda matn belgilarining ASCIIZ kodi asosida jo‘natiladi,
gabul gilinadi va tiklanadi.

Hagigiy son kompyuter xotirasida
ko‘rinishidagi formatda saglanadi.

S P M

Bu yerda S-son ishorasini aniglaydi. Agar son musbat bo‘lsa S=0, aks holda
S=1 bo‘ladi. P-son tartibi (Q-sanoq sistemasi asosining darajasi). M-
mantissa (0<M<1). Har ganday ixtiyoriy son (—1)°M* ko‘rinishiga
keltirilib saglanadi.

Oldindan berilgan format o‘lchamlari M, P qiymatlariga ko‘ra berilgan N
sonining ichki formatini tavsiflovchi FLOAT _FORMAT sinfi aniglansin.
Sonning ichki formatiga mos baytlardagi sonlarni mos ravishda 2,10, va 16
sanog sistemasida chop qiluvchi FFORMAT2, FFORMAT10 va
FFORMAT16 hosilaviy sinflar yartilsin.

Tayanch UCHBURCHAK sinfi aniglangan, bunda uchburchak uchlarining
koordinatalari bilan aniglangan. Tayanch sinfda Turi()- uchburchak turini
aniglovchi, Yuza() - uchburchak yuzasini hisoblovchi, Perimetr() -
uchburchak perimetrni hisoblovchi funksiya-a’zolari bo‘Isin.

Quyidagilar amalga oshirilsin:

a) T_UCHBURCHAK nomli to‘g‘riburchakli uchburchak xususiyatlarini

o‘z ichiga olgan voris sinf qurilsin va uning funksiya-azolari aniglansin;
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18.

19.

20.

b) TT_UCHBURCHAK nomli teng tomonli uchburchak xususiyatlarini o‘z
ichiga olgan voris sinf qurilsin va uning funksiya-a’zori aniqlansin;
d) TY UCHBURCHAK nomli teng yonli uchburchak xususiyatlarini 0z
ichiga olgan voris sinf qurilsin va uning funksiya-a’zori aniglansin.
Tayanch TO_RTBURCHAK sinfida to‘rtburchak uchlari A(XY,), B(X.Y,)

C(xy,) vaD(xy, koordinatalari bilan aniglangan. Tayanch sinfda

Mavjud() — to‘rtburchak mavjudligini aniglovchi, Yuza() — to‘rtburchak
yuzani hisoblovchi, Perimetr() — to‘rtburchak perimetrini hisoblovchi
funksiya-a’zolari aniqlansin. Quyidagi masallar yechilsin:

a) ROMB nomli romb xususiyatlarini o‘z ichiga olgan voris sinf qurilsin va
uning funksiya-a’zolari aniqlansin;

b) PARALELLOGRAM nomli parallellogram xususiyatlarini o‘z ichiga
olgan voris sinf qurilsin va uning funksiya-a’zolari anigqlansin;

d) KVADRAT nomli kvadrat xususiyatlarini o‘z ichiga olgan voris sinf
qurilsin va uning funksiya-a’zolari aniglansin.

Matnni o‘qish, saqlash va chop qilish amallairini o‘z ichiga olgan MATN
sinfi aniglansin. Uning vorisi qilib berilgan matnni formula ekanligini
aniglaydigan FORMULA sinfi yaratilsin. Matnni “formula” ekanligini
quyidagi grammatik goidalar aniglaydi:

<foimula>::=<term>|(<formula ><ishora><formula>)

<ishora>::= +|-|*

<term>::= <nom>|<butun>
<nom>::=<harf>|<nom><harJ>|<nom><ragam>
<butun>::=<ragam>|<butun><ragam>

<harf>::=a|b|c|d|e|f

<ragam>::=0|1|2|3]4]5|6]7|8|9

Nugta bilan tugaydigan matnning “formula” yoki yo‘qligi aniglansin.
Berilgan sonlar ustida arifmetik amallarni (‘+°,’-°,"*’,’/’) bajaruvchi
KALK_ARIFMETIKA sinfi aniqglansin. Uning vorisi qilib qo‘shimcha
ravishda In(), ¥, sin(), cos(), tg(), ctg() va sqrt() funksiyalarini o‘z ichiga
olgan KALK_MUHANDIS sinfi aniglansin.

25. Operatorlarni gayta yuklash

Namunaviy masala
Koeffisientlari va ozod hadi bilan berilgan AX=B chizigli tenglamalar

sistemasi Gauss usulida yechilsin.

Yechish usuli
Chizigli tenglamalar sisitemasini echishning Gauss usuli hagidagi

ma’lumotni hisoblash matematikasi bo‘yicha adabiyotda tanisihish mumkin.
Qo‘yilgan masalani echishda Gauss usulining ustun bo‘yicha maksimal
elementni tanlash bilan bog‘liq varianti ishlatiladi.

Qo‘yilgan masalani yechish uchun quyidagi sinflar yaratildi:
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Vektor sinfi - bu berilgan n o‘lchamdagi chiziqli tenglamalar sistemasi X
va B vektorlarini saglash, yaratish (oddiy va nusxalash konstruktorlari orgali),
vektor elementiga murojaat gilish ([ ] amalini gayta yuklash orgali), vektorni
chop qilish (>> amalini gayta yuklash orqali) va dinamik massivni o‘chirish
funksiyalarini o‘z ichiga olgan sinf;

Matritsa sinfi - berilgan n*n o‘lchamdagi kvadrat matritsani saqlash
(konstruktor vositasida) va matritsa o‘lchamini gaytaruvchi funksiy-a’zolariga
ega sinf;

Gauss sinfi - bu Matritsa sinfi vorisi bo‘lib unga Vektor sinfi
agregatsiya qilingan, y’ani sinf tarkibiga Vektor turidagi obe’ktlar (X va B
massivlar) kiritilgan. Bunda tashqari sinf tarkibiga konstruktor orgali chizigli
tenglamalar sistemasining o‘lchamini, matritsa qiymatlarini (A matritsa) va ozod
hadlar (B vektorni) Kiritish, hamda Gauss usulini amalga oshiruvchi Metod()
funksiya-a’zo, tenglalamalar sistemasi echimini chop qiluvchi (>> amalini gayta
yuklash orgali) va olingan echimni tenglamalar sistemasinini ganoatlantirishini
tekshirish uchun matritsaning boshlangich holatini tiklash uchun (<< amalini
gayta yuklash orqgali) operator-funksiyalar kiradi.

Matritsa va Vektor sinfida giymatlarni o‘qish va chop qilishda
funksiyalar parametri sifatida uzatiladigan vizual —komponentalardan
foydalanilgan.

Sinflar e’lonlari <gauss.h> sarlavha fayliga yoziladi. Gauss.cpp
modulida Gauss turidagi ko‘rsatkich bo‘yicha obyekt yaratiladi va unga
TStringGrid obyektlaridan giymatlar uzatiladi.

Ilova bilan ishlash gadamlari (quyida keltirilgan shaklga garang):

1. “Matritsa olchami N:” nishoni bilan belgilangan bir qatorli tahrir
maydoniga sistema o‘lchami — n soni kiritiladi va “cin>>N" tugmasi bosiladi.

2. Kiritilgan n soniga mos ravishda TStringGrid turidagi “A matritsa”
hamda “B vektor” o‘lchamlari shakllanadi va ularning kataklariga giymatlar
Kiritiladi.

3. Sistema koeffisientlari kiritilgandan keyin “Gauss” tugmasi bosiladi.
Agar sistema echimga ega bo‘lsa u “X vektor” bilan belgilangan kataklarga
chop etiladi, aks holda echim yo‘qligi haqida xabar beriladi.

4. Olingan X yechimni tenglamalar sistemasini ganoatlantirishini
tekshirish uchun “Tekshirish” tugmasi bosiladi va ozod hadlar - B vektor
qiymatlari “B1 vektor” kataklariga chop etiladi.

Shuni gayd etish kerakki, programmada giymatlar kiritishlarini nazorat
qgilish va tenglamalar sistemasi giymatlarini gaytadan Kiritish holatlari inobatga
olinmagan.

Programma matni
Unit_Gauss.h fayli:

enum  TStringdoubleFormat  {sffGeneral, sffExponent, sffFixed,
sffNumber, sffCurrency };

class Matritsa
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{

int na;

protected:

double **A;

public:

Matritsa(int _na, TStringGrid * SG);
~Matritsa();

int n_matritsa(){return na;}

3

Matritsa::Matritsa(int _na, TStringGrid * SG)

{

na=_na;

A=new double*[na];

for(int i=0;i<na;i++)

A[i]l=new double[na];

for(int i=0;i<na;i++)

for(int j=0;j<na;j++)
A[i][j]=StrToFloat(SG->Cells[j][i]);

}

Matritsa::~Matritsa()

{

for(int i=0;i<na;i++)

delete [] A[i];

delete A;

}

class Vektor

{.

int nv;

double *v;

public:

Vektor(int, TStringGrid*);
Vektor(Vektor*);
~Vektor(){delete [] v;}

void operator>>(TStringGrid*);
int n_vektor(){return nv;}
double & operator[](int i){return v[i];}

I3

Vektor::Vektor(int _nv,TStringGrid * SG)
{

nv=_nv;

v=new double[nv];
for(int i=0;i<nv;i++) V[i]=StrToFloat(SG->Cells[O][i]);

}
Vektor::Vektor(Vektor * V)
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{

if(V)
{

nv=V->n_vektor();

v=new double[nv];

for(int i=0;i<nv;i++)Vv[i]=V->operator [|(i);

}

}

void Vektor::operator>>(TStringGrid *SG_v)
{

for(int i=0;i<nv;i++)
SG_v->Cells[0][i]=FloatToStrF(v[i],sffFixed,6,2);
}

class Gauss:public Matritsa
{
Vektor *B,*X;
public:
Gauss(int n, TStringGrid* SG_A, TStringGrid* SG_B): Matritsa(n,SG_A)
{ B=new Vektor(n,SG_B);}
~Gauss(){ delete [] B; delete [] X;}
bool Metod();
Vektor * AX_B();
void operator >>(TStringGrid*);
void operator <<(TStringGrid*);
Vektor * Vektor_B(){return B;}
3
bool Gauss::Metod()
{
doubler;
int k;
int N=n_matritsa();
X=new Vektor(B);
for(int i=0;i<N;i++)
{
K=i;
r=fabs(A[i][i]);
for(int j=i+1;j]<N;j++)
if(fabs(A[j][i])>r)
{
k=j;
r=fabs(A[j][i]);
}
if(r==0.0) return O;
if(k!=i)
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{

r=X->operator [](k);
X->operator [|(k)=X->operator [](i);
X->operator [[(i)=r;
for(int j=i;j<N;j++)

{

r=A[K][];

ALKIOI=ADDL;

Alif[if=r;

}

}

r=A][i];
X=X

for(int j=i;j<N;j++)
A=A

for(int k=i+1;k<N;k++)
{

r=A[K][I];
CXKI=CX)[KT-r=CX)[];
for(int j=i;j<N;j++)
}A[k][i]=A[k][i]-r*A[i][i];
}
for(int i=N-2;i>=0;i--)
for(int j=i+1;j<N;j++)
CXT=CX)-ALT I CX);
return 1,

}
Vektor* Gauss::AX_B()

{

for(int i=0;i<n_matritsa();i++)
{

(*B)[]=0;

for(int j=0;j<n_matritsa();j++)
}(*B)[i]+=A[i][i]*(*X)[i];

return B;

}
void Gauss::operator >>(TStringGrid * Sg_X)

{
for(int i=0;i<X->n_vektor();i++)
Sg_X->Cells[0][i]=FloatToStrF((*X)[i].sffFixed,6,2);

}
void Gauss::operator <<(TStringGrid * SG_A)
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{

for(int i=0;i<n_matritsa();i++)

for(int j=0;j<n_matritsa();j++)
Ali][j]=StrToFloat(SG_A->Cells[j][i]);

}

Gauss *gauss;
Unit_Gauss.cpp fayli:

int n:

void __ fastcall TForm1::Btn_UlchamClick(TObject *Sender)
{

n=StrTolnt(Edit_n->Text);

StringGrid_A->RowCount=n; StringGrid_A->ColCount=n;
StringGrid_B->RowCount=n; StringGrid_B->ColCount=1;
StringGrid_X->RowCount=n; StringGrid_X->ColCount=1;
StringGrid_BT->RowCount=n; StringGrid_BT->ColCount=1;
}
void __fastcall TForm1::Btn_GaussClick(TObject *Sender)

{

gauss=new Gauss(n,StringGrid_A,StringGrid_B);
if(gauss->Metod())(*gauss)>>StringGrid_X;

else

ShowMessage("Tenglamalar sistemasi echimga ega emas.");

}
void __ fastcall TForml::Btn_TestClick(TObject *Sender)

{
*gauss<<StringGrid_A,
*gauss->AX_B()>>StringGrid_BTest;

}

[lova shaklining (formaning) ko‘rinishi quyidagi rasmda keltirilgan
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=< AX=B Chizigli tenglamalar sisitemasini Gauss usulida yechish

Matritsa o'lchami N: |3 cin>> N Gauss | Tekshirish |

A matritsasi B wvektor X vektor B1 vektor
0,03 3 0,15 9 319 9,00
0,04 -0,08 4 20 5,04 20,00

Amaliy topshiriglar

Kompleks sonlar ustida arifmetik amallar operator-funksiya qilib
aniglangan KOMPLEKS sinfi yaratilib, uning obyektlari ustida mos
amallar bajarilsin.

Berilgan n o‘lchamli vektor ustida vektorlarni qo‘shish, ayirish, skalyar
ko‘paytirish, hamda vektorni songa ko‘pytirish amallari gayta yuklangan
VEKTOR sinfi aniglansin. Sinf obyektlari ustida ko‘rsatilgan amallar
bajarilsin.

Berilgan natural n va m o‘lchamdagi haqiqiy elementli matritsa uchun
xotiradan joy ajratich, qiymatlarini o‘qish va chop qilish amallarini
bajaradigan MATRITSA tayanch sinfi yaratilsin. Berilgan A va B
matritsalar  ustida A+B, A-B, A*B, amallarini bajaradigan
ARIFM_MATRITSA sinfi MATRITSA sinfidan voris sifatida yaratilsin va
unda ko‘rsatilgan amallar gayta yuklansin.

Vektor yordamida to‘plamni hosil qilish amalinini bajaruvchi TUPLAM
sinfi yaratilsin. To‘plam ustida asosiy amallarni - to‘plamga yangi element
qgo‘shish va o‘chirish, to‘plamlar keshishmasi, birlashmasi, hamda
ayirmasi amallari gayta yuklansin. Sinf obyektlari ustida ko‘rsatilgan
amallar bajarilsin,

Vaqtning sekunt, minut, soat giymatlari ustida bajariladigan qo‘shish,
ayirish va tagqoslash amallari gayta yaklaydigan VAQT sinfi aniglansin.
Sinf obyektlari ustida ko‘rsatilgan amallar bajarilsin.

Sananing kun, oy, yil qiymatlari ustida bajariladigan qo‘shish, ayirish va
tagqoslash amallari gayta yaklaydigan SANA sinfi aniglansin. Sinf
obyektlari ustida ko‘rsatilgan amallar bajarilsin.

Rasional sonlar ustida, yani surat va mahraj juftligi bilan berilgan sonlar
ustida qo‘shish, ayirish, kopaytirish tagqoslash amallarini qayta
yaklaydigan RATSIONAL sinfi aniglansin. Sinf obyektlari ustida
ko‘rsatilgan amallar bajarilsin.
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10.

11.

12.

13.

14.

15.

16.

Dekart koordinatasida, tekislikda berilgan nugta koordinatasini Qutb
koordinatasiga va aksincha, Qutbdan koordinatasidan  Dekart
koordinatasiga otkazuvchi  amallarni o‘z ichiga olgan QUTB va
DEKART sinflari aniglansin. Sinflar obyektlari ustida ko‘rsatilgan amallar
bajarilsin.

AKSLANTIRISH_01 sinfi aniglansin. Unda hagaqgiy sonlar massivini
[0,1] segmentga akslantirish operator — funksiya ko‘rinishida aniqlansin.
Sinf obyektlari ustida ko‘rsatilgan amallar bajarilsin.

SATR sinfi aniglansin va unda nol terminalli satrlar ustida satrga satr
qo‘shish, satrdagi bir satr ostini ikkinchi satr bilan almashtirish amallari
operator-funksiya ko‘rinishida aniglansin. Sinf obyektlari ustida
ko‘rsatilgan amallar bajarilsin.

STEK sinfi aniglansin. Unda stekga element joylash va o‘qish, stek
bo‘shligini tekshirish amallari operator-funksiya sifatida aniglansin. Sinf
obyektlari ustida ko‘rsatilgan amallar bajarilsin.

Hagqiqgiy sonlarning [a,b] va [c,d] yopiq intervallari ustida quyidagi amallar
aniglangan:

[a,b]+[c,d]=[a+c,b+d];

[a,b]-[c,d]=[a-c,b-d];

[a,b]*[c,d]=[min(a*c,a*d,b*c,b*d), max(a*c,a*d,b*c,b*d)]);
[a,b]/[c,d]=[a,b]*[1/c,1/d] c>0 yoki d<O shartida;

[a,b]==[c,d], agar a=c va b=d;

[a,b]<=[c,d] agar a<=c va b<=d.

INTERVAL sinfi aniglanib, unda yugoridagi amallari gayta yuklansin.
Sinf obyektlari ustida ko‘rsatilgan amallar bajarilsin.

Chekli n o‘lchamli mantigda giymatlar O dan n-1 gacha sonlar bo‘lib,
undagi amallar quyidagicha aniglanadi:

a *b=min(a,b);

a+b=max(a,b);

a - b=a+n-1-b.

N_MANTIQ sinfi aniglansin. Unda yuqoridagi amallar gayta yuklansin.
Sinf obyektlari ustida ko‘rsatilgan amallar bajarilsin.

Ishoralar mantig‘ida amallar quyidagicha aniqlanadi:

a*b=sign(a)*sign(b);

a+b=sign(a)+sign(b);

a-b=sign(a)-sign(b).

ISHORA_MANTIQ sinfi aniglanib? unda yuqoridagi amallar gayta
yuklansin. Sinf obyektlari ustida ko‘rsatilgan amallar bajarilsin.

Berilgan n-darajali P(X) ko‘phadini tavsiflovchi KUPHAD sinfi yaratilsin.
Unda ikkita ko‘phadni qo‘shish, ko‘pytirish, ayirish amallari, hamda
berilgan a va n uchun P(a) giymatini m soni bilan tagqoslash amallari
opertor - funksiya ko‘rinishida aniglansin.

Katta sonlar wustida arifmetik amallarni  bajarish. O‘nlik sanoq
sistemasidagi ikkita a va b butun sonlar satr ko‘rinishida berilgan. a+b, a-
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b, a*b va a/b amallar qayta yuklanuvchi operator ko‘rinishida aniqlangan
UZUN_SON sinfi aniglansin.

17. Uzunligi oldindan noma’lum bo‘lgan binar a va b sonlar ustida arifmetik
amallar bajarilsin. Sonlar satr ko‘rinishida berilgan. a+b, a-b, a>>n (a
razryadlarini o‘ngga n pozitsyaga surish), a<<n (a razryadlarini o‘ngga n
pozitsyaga surish) va a”b (istisnoli yoki) amallari gayta yuklanuvchi
operator ko‘rinishida aniqlangan BINAR_SON sinfi aniglansin.

18. 0<=a<=11,0<=b<=11 butun sonlar ustida qgoshish amali gadvalda
berilgan huddi shunday ayirish amalini ham aniglash mumkin, bunday
amallarga modulyar arifmetika deyiladi. Huddi shu amallar aniglangan
SOAT_ARIFMETIKASI sinfi aniglansin.

0 1 2 3 4 5 6 7 8 9 10 | 11
1 2 3 4 5 6 7 8 9 10 | 11 0
2 3 4 5 6 I 8 9 10 | 11 0 1
3 4 5 6 7 8 9 10 | 11 0 1 2
4 5 6 7 8 9 10 | 11 0 1 2 3
5 6 7 8 9 10 | 11 0 1 2 3 4
6 7 8 9 10 | 11 0 1 2 3 4 5
7 8 9 10 | 11 0 1 2 3 4 5 6
8 9 10 | 11 0 1 2 3 4 5 6 7
9 10 | 11 0 1 2 3 4 5 6 7 8
10 | 11 0 1 2 3 4 5 6 L 8 9
11 0 1 2 3 4 5 6 7 8 9 10

26. Polimorfizm

Ushbu bo‘limda qo‘yilgan masala mazmunidan kelib chiggan holda uning
umumiy xususiytlarini o‘z ichiga olgan tayanch sinf yaratiladi, undan voris
sifatida hosil bo‘lgan sinf orqali bevosita qo‘yilgan masala yechiladi.

Namunaviy masala
Shaxsning o‘rta ma’lumot yoki oliy ma’lumot darajasiga mos ravishda
anketa ma’lumoti to‘ldirilsin.

Yechish usuli

Shaxsning o‘rta yoki oliy ma’lumotga ega ekanligiga mos ravishda uning
anketa punktlari turlicha bo‘ladi. Masalan, o‘rta ma’lumotli shaxsning
anketasiga quyidagi maydonlar kirishi mumkin: ismi, familiyasi, maktab
(litsey/kollej) nomeri va maktabni (litsey/kollejni) tugatgan yili. O‘z navbatida
oliy ma’lumotli shaxs uchun esa bu maydonlar quyidagicha bo‘lishi mumkin:
ismi, familiyasi, OTM nomi, fakultet nomi, OTMni tugatgan vyili va
mutaxassisligi.

Qo‘yilgan masala ikkita o‘zaro vorislik munosabatida bo‘lgan sinflarni
yaratish bilan yechiladi:
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— tayanch UMUMIY_TA_LIM sinfida o‘rta ma’lumotga ega shaxs uchun
anketani shakllantirish, kitilgan ma’lumotni gabul qilish va chop qilish amallari
bajariladi. Ma’lumotni gabul qilsh va chop qilish formaning TStringGrid va
TMemo turidagi komponentalari vositasida amalga oshiriladi (mos funksiya-
a’zolarning parametrida ko‘rsatilgan).

—voris OLIY_TA_LIM sinfida oliy ma’lumotli shaxsning anketasi bilan
bog‘liq o‘ziga xos amallar aniglanadi.

Anketaning ko‘rinishini mos ravishda shakllantirish va chop gilish uchun
polimorfizmdan foydalaniladi. Bu vazifani bajaruvchi funksiyalar virtual
aniglanadi:

virtual void Anketa_shakli(TStringGrid*);
virtual void Chop_etish(TMemo*);

Programma ishlashida quyidagi ketma-ketlikka amal gilinadi:

1. Shaxsning o‘rta yoki oliy ma’lumotga ega ekanligi aniglanadi;
2. Ta’lim turiga mos anketa shakllantiriladi;

3. Anketa ma’lumotlari gabul gilinadi va chop etiladi.

Programma matni
Unit_Anketa.h fayli:

class UMUMIY_TA LIM

{

public:

UMUMIY_TA_LIM();
~UMUMIY_TA_LIM();

void Anketa qgabul(TStringGrid*);

virtual void Anketa_shakli(TStringGrid*);
virtual void Chop_etish(TMemo?*);
protected:

int n;

String * shaxs;

3
UMUMIY_TA_LIM::UMUMIY_TA_LIM()
{ n=4; shaxs=new String[n]; }
UMUMIY_TA_ LIM:~UMUMIY_TA_LIM()
{ delete [Jshaxs; }

void UMUMIY_TA_LIM::Anketa_shakli(TStringGrid * SG)
{

SG->RowCount=n;
SG->Cells[0][0]="Ismi:";
SG->Cells[0][1]="Familiyasi:";
SG->Cells[0][2]="Maktab(L/K) nomeri:";
SG->Cells[0][3]="Maktab(L/K) tugatgan yili:";
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}
void UMUMIY_TA_LIM::Anketa_gabul(TStringGrid * SG)

{

for(int i=0; i<n;i++) shaxs[i]=SG->Cells[1][i];

}

void UMUMIY_TA _LIM::Chop_etish(TMemo *memo)

{

memo->Lines->Clear();

memo->Lines->Add(" O'RTA TA'LIMGA EGA SHAXS: ");
mem0_> L| neS_>Add ("***************************************") ’
memo->Lines->Add("Ismi : "+shaxs[0]);
memo->Lines->Add("Familiyasi: "+shaxs[1]);
memo->Lines->Add("Maktab(L/K) nomeri: "+shaxs[2]);
memo->Lines->Add("Maktab(L/K) tugatgan yili: "+shaxs[3]);

}
class OLIY_TA_LIM :public UMUMIY_TA_LIM

{

public:

OLIY_TA_LIM();
~OLIY_TA_LIM();

void Anketa_shakli(TStringGrid*);
void Chop_etish(TMemo*);

]E)LIY_TA_LIM::OLIY_TA_LIM()

{n=6; shaxs=new String[n];
i)LIY_TA_LII\/I::~OLIY_TA_LIM()

{delete [Ishaxs;

%oid OLIY_TA_LIM::Anketa_shakli(TStringGrid * SG)

SG->RowCount=n;
SG->Cells[0][0]="Ismi:";
SG->Cells[0][1]="Familiyasi:";
SG->Cells[0][2]="OTM nomi:";
SG->Cells[0][3]="Fakultet nomi:";
SG->Cells[0][4]="OTM tugatgan yili:";
SG->Cells[0][5]="Mutaxassisligi:";

}
void OLIY_TA LIM::Chop_etish(TMemo *memo)

{

memo->Lines->Clear();
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memo->Lines->Add(" OLIY TA'LIMGA EGA SHAXS: ");

memo-> LI n eS_>Ad d ("***************************************")

. "+shaxs[0]);

memo->Lines->Add("Ismi

memo->Lines->Add("Familiyasi: "+shaxs[1]);
memo->Lines->Add("OTM nomi: "+shaxs[2]);

memo->Lines->Add("Fakultet nomi

: "+shaxs[3]);

memo->Lines->Add("OTM tugatgan yili: "+shaxs[4]);

memo->Lines->Add("Mutaxassislig

}
UMUMIY_TA_LIM * Shaxs;

Unit_Anketa.cpp fayli:

void _ fastcall TForm1::Btn_Ta_ limClick(TObject *Sender)

{

I: "+shaxs[5]);

if(RadioGroup_talim_turi->ltemindex==0)

Shaxs=new UMUMIY_TA_ LIM;
else Shaxs=new OLIY_TA_LIM;

Shaxs->Anketa_shakli(StringGrid_Anketa);

}

void __ fastcall TForm1::Btn_Anketa QabulClick(TObject *Sender)

{

Shaxs->Anketa qgabul(StringGrid_Anketa);

}

void _ fastcall TForm1::Btn_Anketa ChopClick(TObject *Sender)

{

Shaxs->Chop_etish(Memo_Anketa);

}

Programmaning ish holatlari quiydagi rasmlardada keltirilgan.

1. O ‘rta ma’lumotli shaxs uchun

" SHAXS ANKETASI

Shaxs ta'limi

@ O'rta maxsus ta'lim " Oliy ta'lim Ta'lim turini tanl
Anketa ma'lumotlarini kiritish

Ismi: Akmaljon

Familiyasi: Madraximov
Maktab(L{K) nomeri: 101

Maktab(L/K) tugatgan yili: il

Anketa malumotlari
O'RTA TA'LIMGA EGA SHAXS:

Ismi  : Akmaljon

Familiyasi: Madraximov
Maktab(L/K) nomeri: 101
Maktab(L/K) tugatgan yili: 2002

Malumotlarni qabul

2. Oliy ma’lumotli shaxs uchun

i SHAXS ANKETASI

Shaxs ta'limi

" O'rta maxsus ta'lim  © Oliy ta'lim

Anketa ma'lumotlarini kiritish

Ta'lim turini tanlash ’

Ismi: Shavkat
Familiyasi: Madraximov
OTM nomi: ToshDU
Fakultet nomi: TMM

OTM tugatgan yili: 1983

Mutaxassisligi:

Anketa malumotlari

Malumotlarni qabul gilish

OLIY TA'LIMGA EGA SHAXS:

Ismi  : Shavkat
Familiyasi: Madraximov
OTM nomi: ToshDU

-1 |Fakultet nomi: TMM
-] |OTM tugatgan yili: 1983

Mutaxassisligi: Amaliy matematika

Ma'lumotni chop_Qilish
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Amaliy topshiriglar

. Sonlarning progressiya ketma-ketligi hosil giluvchi PROGRESSIYA
abstrakt sinfi aniglansin. Uning vorisi sifatida arifmetik va geometrik
progressiyalar ustida amal bag‘aruvchi ARIFM_PROGRESS va
GEOM_PROGRESS sinflari aniglansin. Undagi progressiya hadini
topish, berilgan n sondagi progressiya hadlarini yig‘indisini hisoblash
funksya-a’zolari virtual qilib aniglansin.

. 10 lik sanoq sistemasida berilgan sonni o‘qish, saglash va chop qilish
amallarini o‘z ichiga olgan tayanch SANOQ_SISTEMA_ 10 sinfi va
uning vorisi sifatida berilgan sonni 2, 8 va 16 lik sanoq sistemasidagi
ko‘rinishini chop qiluvchi Sonni_chop_qilgish() virtual funksiya-a‘zosi
bo‘lgan SANOQ_SIS_2, SANOQ_SIS_8 va SANOQ_SIS_16 sinflar
aniglansin.

. Kvadrat tenglama ildizlarini hisoblaydigan tayanch KVADRAT, uning
vorisi BIKVADRAT sinflar vyaratilsin va ularda tenglama ildizini
topadigan Kv_ildiz() polimorf funksiya aniglansin.

. Matritsa uchun MATRITSA tayanch sinfi yaratilsin. Uning vorisi sifatida
to‘g‘riburchakli (TB_MATRITSA) va kvadrat (KB_MATRITSA)
matritsalar ustida qo‘shish, ayirish va ko‘paytirish amalani bajaradigan
voris sinflar yaratilsin. Kvadrat matritsa elementlari bosh diagonalga
nisbatan simmetrik va u uchburchak ko‘rinishda berilgan. Yuqoridagi
amallarni bajaruvchi funksiyalar polimorf gilib aniglansin.

. N oflchovli fazoda koordinatalari bilan berilgan ikki nuqta orasidagi
masofani hisoblaydigan MASOFA tayanch sinfi aniglansin. Uning vorisi
sifatida Dekart, Chebishev va Hemming fazosida nuqtalar orasidagi
masofani hisoblaydigan DEKART, CHEBISHEV va HEMMING sinflari
yaratilsin. Nugtalar orasidagi masofani hisoblovchi roo() funksiyasi
polimorf qilib aniglansin. Metrikalar quiydagi ko‘rinishga ega:

- Evklid: p(xy) =& —Y.f +...t X, —Y.) ;
- Chebishev: p(xy)=mafx —y|};

Ki<n

- Xemming: p(xy)=3[x —y

i=1
. Butun sonlarning chiziqli ro‘yxatini qayta ishlash uchun RUYXAT
tayanch sinfi yaratilsin. Uning vorisi sifatida stek va navbat tuzulmalari
uchun STEK va NAVBAT sinflari hosil qilinsin va elementlarni ro‘yxatga
joylash, undan olish amallarini bajaruvchi funksiyalar polimorf tarzda
aniglansin.,
. Yulduzcha va shina topologiyalarida to‘r hosil qilish uchun umumiy
xarajat hisoblansin. Buning uchun tayanch TARMOQ sinfi yaratilsin.
Sinfda qurilmalar soni n, qurilmalargacha bo‘lgan masofalar a[n], sim
narxi ¢, konnektor narxi p berilgan-a’zolari va ularni gayta ishlash
funksiya-a’zolari aniqlansin.
TARMOQ sinfidan hosilaviy YULDUZ va SHINA sinflar yaratilsin.
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10.

YULDUZ sinfida xarajatlar S= i(akq+ 2p) formula bilan, SHINA sinfida
k=1

esa S=max{a, jg+ ng formula bilan hisoblanadi.

1<k<n
Berilgan topologiya va o‘lchamlar bo‘yicha S xarajat hisoblansin.
Telefon mulogoti xarajatini hisoblovchi TARIF sinfi tuzilsin. TARIF
sinfida kiruvchi va chiquvchi qo‘ng‘iroqlar daqiqgalari soni saqlansin.
TARIF sinfidan UNIVERSAL va PROGRESS sinflari voris qilib
tuzilsin.
Universal (UNIVERSAL) tarifida xarajat S=nA+mB formula yordamida
hisoblanadi. Bu yerda n - kiruvchi dagigalar soni, m - chiquvchi dagiqalar
soni va A=0, B=0.03$ mos ravishda bir daqiga uchun to‘lov narxi.
Progress (PROGRESS) tarifida xarajat S=nA+mB+mB,+mpB,

ko‘rinishida hisoblanadi. Bu yerda n - kiruvchi dagigalar soni, m-
chiquvchi dagigalar soni, A=0.01$, B,=0.02$, B,=0.01$, B,=0.005%.
Hisoblash shartlari:
-agar m<50bo‘lsa, m=mm,=m, =0;
- agar 50<m<100bo‘lsa, m =50 m, =m50Qm, =0;
- agar m>100 bo‘lsa, M =50m, =50m, =m30C.
Berilgan tarif, Kirish-chiqish qo‘ng‘iroqlariga ko‘ra oylik xarajatlar
polimorf funksiyalar orgali hisoblansin.
Jismoniy shaxsdan daromad solig‘ini olish masalasini yechish uchun
quiydagi belgilashlarni kiritilgan (pul birligida): Min_IH - minimal ish
haqi; DM - daromad miqdori; DS — daromad solig‘i.
Daromad solig‘ini olish qoidalari:
a) imtiyozga ega bo‘lmagan shaxslar uchun DM shkalalari:
1) [1*Min_IH..5*Min_IH] pul migdori uchun daromad solig‘i - 9%;
2) [5*Min_IH+1..120*Min_IH] pul migdori uchun daromad solig‘i -16%;
3) 10*Min_IH dan katta pul migdori uchun daromad solig‘i - 22%.
b) nogiron shaxslar uchun DM shkalalari:
1) [1*Min_IH..4*Min_IH] pul migdori uchun daromad solig‘i - 0%;
2) [4*Min_IH+1..5*Min_IH] pul migdori uchun daromad solig‘i - 9%;
3) [5*Min_IH+1..10*Min_IH] pul migdori uchun daromad solig‘i -16%;
4) 10*Min_IH dan katta pul migdori uchun daromad solig‘i - 22%.
Jismoniy shaxsdan olinadigan daromad solig‘ini hisoblaydigan SOLIQ
sinfi aniglansin. Uning vorisi sifatida mos ravishda nogironlardan
olinadigan daromad solig‘ini hisoblovchi SOLIQ_NOGIRON sinfi
aniglansin. Ikkita sinfda Daromad_soliq() funksiyasi polimorf qilib
aniglansin.
To‘rtburchak yuzasini hisoblash uchun TURTBURCHAK tayanch sinfi va
romb (ROMB), kvadrat (KVADRAT), to‘gri  to‘rtburchak
(TTURTBURCHAK), trapetsiya (TRAPETSIYA) va parallelogram
(PARALLELOGRAM) voris sinflari yaratilsin va ularda yuzani

268



11.

12.

13.

hisoblovchi yuza() funksiyasi polimorf ko‘rinishda aniqglansin.

Berilgan sonlar ketma-ketligini tartiblash uchun TARTIBLASH sinfi
aniglasin. Uning vorisi sifatida PUFAKCHA, ORAGA JOYLASH va
PUFAKCHA_SURISH sinflari yaratilsin. Unda mos ravishda 16.6, 16.7
larda keltirilgan algoritmlar va “pufakcha usuli” algoritmining
takomillashgan varianti amalga oshirilsin: massivning yonma-yon
joylashgan x va x., elementlari o‘rni almashgandan keyin tartiblanish

buzilmagan holda x,, element chap tomonga mumkin qadar ko‘chiriladi.

Barcha sinflarda tartiblashni amalga oshiradigan virtual Tartiblash()
funksiya-a’zo aniqlasin.

Satr ko‘rinishida berilgan matematik funksiyaning aniq integralini taqribiy
hisoblash uchun quyidagi sinflar aniglansin:

- IFODA sinfi satr-ifodanini gayta ishlash uchun;

-INTEGRAL sinfi IFODA sinfining vorisi bo‘lib, satr ko‘rinishida
berilgan matematik ifodaning giymati va integralini hisoblash uchun;
-INTEGRAL_TRAPETSIYA sinfi INTEGRAL sinfining vorisi bo‘lib,
berilgan oraliq uchun satr ko‘rinishidagi funksiya integralini trapetsiya
usulida hisoblash uchun;

-INTEGRAL_SIMPSON sinfi INTEGRAL sinfining vorisi bo‘lib,
berilgan oraliq uchun satr ko‘rinishidagi funksiya integralini Simpson
usulida hisoblash uchun.

Sinflarda integralni hisoblash virtual funksiya-a’zo ko‘rinishida amalga
oshirilsin.

Berilganlarni “k fta sinflar o ‘rtalari” algoritmi bo‘yicha guruhlash.
Algoritm uchun m satr va n ustundan iborat matritsa va Kk soni
boshlang‘ich berilganlar hisoblanadi. Bu yerda matritsaning har bir satri (

S.S,,...5,) n o‘lchovli fazodagi nuqtalar, k — guruhlar soni.
Algoritmning birinchi gadamida k ta o‘zaro kesishmaydigan G,C,...C

guruhlar markazlari ixtiyoriy ravishda §,S,...S, nuqgtalar orasidan
tanlanadi.
Guruh tarkibi quyidagi qoida bilan aniglanadi: Se€C bo‘ladi, agar

p(S,Q):mirp(S,Q) bo‘lsa. Bu yerda p(S,Q) - bu S nugta va G guruh

I<r<k

markazi orasidagi masofa.
Guruhlar tarkibi aniglangandan keyin har bir C guruh uchun uning
markazi topiladi. Guruh markazi unga kiruvchi nuqtalar o‘rta arifmetigi
bilan aniglanadi:

25

C=3_ v=1k
B ©
Keyingi gadamlarda guruhlarning tarkibi va markazi gayta aniglanadi. Bu
jarayonlar iterativ ravishda amalga oshiriladi. Guruhlar tarkibi va

markazining o‘zgarmay qolishi hisoblash jarayonini to‘xtatish alomati
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15.

bo‘ladi.

N o‘lchamli fazoda berilgan X= (Xl,XZ,...,)Q va y=(y1,y2,...,yn) nugtalar
orasidagi masofani hisoblashda Dekart, Chebishev ~ va Xemming
metrikalaridan foydalanilsin (26.5 masalaga garang).

Masalani yechish uchun tayanch GURUH sinfi va uning vorislari sifatida
GURUH_EVKLID, GURUH_XEMMING, GURUH_CHEBISHEV
sinflari aniglansin. Barcha sinflarda masofa hisoblaydigan virtual
RooXY/() funksya-a‘zo bo‘Isin.

Tekislikda berilgan sohani diskretlash deb sohanini elementar bo‘laklarga
ajratish tushiniladi.

Soha (x,Y,)(x,y,)(x,y,)va(x,y,) tugun nugtalari bilan to‘rtburchak

k‘rinishida beriladi. Sohani quyidagi usullarda diskretlash mumkin:

1) kvadrat elementlarga bo‘lish usuli. Soha tomonlari o‘zaro teng ikki
bo‘lakka bo‘linadi;

2) kub eclementlarga bo‘lish usuli. Soha tomonlari o‘zaro teng uchta
bo‘laklarga bo‘linadi.

Tayanch DISKRETLASH sinfi va uning vorislari sifatida yugorida gayd
gilingan diskretlash usullariga mos ravishda DISKRET KV va
DISKRET_KUB sinflari yaratilsin. Voris sinflarda Diskretlash() virtual
funksiyalari aniglanib, ular diskretlangan sohaning tugun nugqtalari
koordinatalarini gaytarsin.

Multiprogrammali operatsion sistemalarda jarayonlar o‘rtasida resurslarni
tagsimlash masalasi quyidagicha tavsiflanadi:

Butun n son va n ta jarayon (so‘rovlar) berilgan. Har bir i (i=1,n)-jarayon
(r,T) juftlik bilan beriladi. Bu yerda r- jarayon tomonidan talab
gilinadigan resurs vaqti, T jarayonning o‘zidan oldingi T, jarayondan
gancha vagt intervalidan keyin navbatga kelganligini bildiradi (T, =0).
Har bir jarayonga resursning t vaqt kvanti ajratiladi. Agar jarayon uchun

resurs talabi to‘liq bajarilsa u yo‘qoladi, aks holda u navbat oxiriga gaytib
keladi. Jarayonga resurs ajratishning quyidagi usullari mavjud:
a) resurslarni tagsimlashning FCFS usuli. Navbatdagi jarayonlarga
“Biricnchi kelganga birinchi xizmat” tamoyili bo‘yicha resurs ajratiladi
(rasmga garang);

Xizmat ko'rsatish uchun gaytarilgan so'rov

—-
(ri,"qj . L Resurs
Yangi Hizmat
angi ma
s0'Tov Navhat trf ko'rasatilgan
50"V

b) resurslarni tagsimlashning LCFS usuli. Navbatdagi jarayonlarga
“Oxirgi kelganga birinchi xizmat” (stek) tamoyili bo‘yicha resurs ajratiladi
(rasmga garang).
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Xizmat ke'rsatish uwchun qaytarilgan so'rov

L) —— |
Tl—ﬁ" ——»  Resurs
Ya.ugl —
S0 m —— X.i.'.'.]tlat
i, Lko'rasatilgan
s0'Tov
Stel

Jarayonlar o‘rtasida resurslarni tagsimlashni amalga oshiruvchi RESURS
sinfi va uning vorislari sifatida RESURS_ FCFS (FCFS usuli) va
RESURS_LCFS (LCFS usuli) sinflari aniglansin. Barcha sinflarda
berilgan T wvaqt uchun [0...T] intervalning har bir vaqt birligida
jarayonlarga resurs ajratilishini (yoki navbatda kutishini) chop etuvchi
virtual Resurs_Taqgsimoti() funksiya-a’zo aniglansin.

16. Bir o‘lchamli y=f(X) funksiyaning x ,X,...,X nugtalardagi f(x),f(x)....,
f(x) qiymatlari jadval ko‘rinishida berilgan. f(X) funksiyaning
%%{)g,)g,...)g} nuqtadagi y* qiymatini Lagranj yoki Nyuton
interpolyatsion formulasi bilan hisoblash mumkin:

X* —
1) Lagranj interpolyatsion formulasi - y* =L (¥*) = ;ﬁz& &; f(x );

j#zk

2) Nyuton interpolyatsion formulasi - y* =P(X*) =f(x )+ (x* = )f(x,, %)+
+ (X" )K" X0 XX )+ -+ (X* =) =)+ =X )06, X X)),

j+k

bu yerda (X X,,,....%, )= .
E H(x —x)

I=j, I
Jadval ko‘rinishidagi funksiya berilganlarini o‘qish, saqlash va chop etish
bilan bog‘liq amallarni o‘z ichiga oluvchi tayanch JADVAL_FUN sinfi
aniglansin. Uning vorislari sifatida LAGRANJ va NYUTON sinflari
yaratilsin va ularda berilgan X* bo‘yicha y* qiymatni hisoblovchi

Interpolyatsiya() virtual funksiyalar aniglansin.

27.Grafika

C++ Builder muhitida grafika chizish bo‘yicha ko‘rsatmalar va namunaviy
masala 3-ilovada keltirilgan.

Amaliy topshiriglar
1. Quyidagi funksiyalar grafiklari xe (—3,3) oralig uchun qurilsin:

a) y=3%; b)y=6X +3X d) y=X-2¢+3.
2. Quyidagi funksiyalarning aniglanish sohasi tekshirilsin va grafigi qurilsin:
1 3 1
ay=-; b)y=x+—-—-2; d) y=7—;
)Y X )Y X )Y X +3x+1
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10.

11.

2 3 1
e) y=3————: = ) y=="+2x+1
)Y X X 9y X —3x+1 )Y x2+ "

Ekranda gorizontal bo‘yicha o‘zgarmas tezlikda soha chegaralariga urilib
gaytuvchi shar hosil gilinsin.
Ekranda gorizontal bo‘yicha o‘zgarmas tezlikda chapdan o‘ngga siklik
harakat giluvchi satr (reklama) hosil gilinsin.
Parametrik tenglamalar bilan aniglangan chiziglar chizilsin:
a) markazi koordinata boshida bo‘lgan r radiusli aylana:

x=r-cod), y=r-sin(), te©2nr).
b) katta va kichik yarim o‘qlari koordinata o‘qlariga parallel va radiuslari
mos ravishda I, va I, bo‘lgan ellips: X=TI,-cody, y=r,-sin(), t € 02r).
d) paskal chig‘anog‘i:

X=a-cos(t)+b-cog),y=a-cod)- sinf)+ b- sin(),

a>0,b>0te(0.2r)b>2aa<b<2aa>b
hollarda ko‘rilsin.
e) kardioida: x=a-cod(+codl),y=a-sin(+codj),a> 0,t € (0,2n)
Funksiya grafigi chizilsin:

Lo+t <2
M_'_M_M M’M 2

Koordinatalari  quyidagi  tengsizlik va tengsizliklar  sistemasini
ganoatlantiruvchi nugtalar ekranda yoritilsin.

a) [M+2X <X +1; b) X +y* <2(X+|W);
d) 4<X +Y <2(X+|y); e) 2y—X <4, X +y >0.

Mart oyi kunlarining haroratlarini ko‘rsatuvchi t,t,,...,t,, butun sonlar
berilgan. Harorat grafigini quring. Nol haroratga mos keluvchi gorizontal
chizigdan yuqorida va pastda to‘g‘ri chiziq kesmalari har xil rangga
bo‘yalsin.

Butun Xxy,r,mab sonlar berilgan. Markazi (X Y) nuqgtada bo‘lgan r radiusli
aylana va yugori chap uchi (Mmn) nuqtada, bo‘yi a va eni b bo‘lgan to‘g ri
to‘rtburchak chizilsin. Aylana va to‘rtburchak markazlarini tutashtiruvchi
kesma yasang.

Butun n va r sonlari berilgan. r radiusli aylanaga ichki chizilgan ko‘pburchak
uchlari bo‘lgan n-ta nuqta qurilsin. Har bir nugta golgan n-1 nugtalar bilan
tutashtirilsin. Nugtalarning koordinatasi quydagi formulalar bilan berilgan:

X :r-cos%%t), A :r-sin%) t=12..,n.

Tutashtiruvchi chiziglarni takroran o‘tkazmaslik uchun t nomerli nugtani
fagat t<j shartni ganoatlantiruvchi j nuqgtalar bilan tutashtirish kerak.

Butun n va r sonlari berilgan. Tomonlarning uzunligi r bo‘lgan kvadrat
yasalsin. Kvadratning har bir uchida bittadan va har tomonida n-1 tadan
nuqtalar joylashtirilsin. Tomonlardagi o‘zaro qo‘shni nuqtalar orasidagi
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12.

13.

14.

15.

16.

17,

18.

19.

20.

21.

masofa bir xil bo‘lib, /N soniga teng. Bu usul bilan hammasi bo‘lib 4n ta

nuqta quriladi va ularni 1,...,4n sonlari bilan nomerlash mumkin (nomerlash
kvadratning yuqori chap uchidan boshlanib, soat millari yo‘nalishida amalga
oshiriladi). Tartib nomeri t bo‘lgan har bir nuqtani >t shartni
ganoatlantiruvchi va j-1 ayirmasi 4n sonidan Kichik bo‘lgan Fibonachchi
sonlarini beradigan j nomerli nugtalar bilan tutashtirilsin.

Ekran tekisligida quyidagi shartlar ostida aylanuvchi kesma yasalsin:

a) kesma o‘rtasiga nisbatan;

b) birorta uchiga nisbatan;

d) kesmani 1/3 nisbatda bo‘luvchi nugta atrofida.

Ikkita ko‘rsatkich-kesmalarni (soat millarini) qo‘zg‘almas nuqta atrofida
aylanishi amalga oshirilsin. Bunda kesmalar birining (kattasining) bir marta
to‘liq aylanib chigishiga ikkinchisining 3/12 aylanishiga mos keladi.
Ekranda ishlayotgan elektron soat tasviri hosil gilinsin. Soatdagi ragamlar
ko‘rinishi oddiy elektron soatlaridagi kabi yetti segmentli (bo‘lakli) golipga
mos kelishi kerak (rasmga garang).

Ekran tekisligida quyidagi shartlar bo‘yicha soat millari harakati bo‘yicha
(yoki aksincha) aylanuvi to‘g‘ri burchakli uchburchak tasvirlansin:
a) markazi atrofida; b) uchlaridan biri atrofida.
Ekranda aylana o‘lchami va uning joylashuvi boshqarilsin. Boshlang‘ich
holatda aylana markazi ekran markazida joylashsin va radiusi r deb
hisoblansin. Boshgarish klaviaturaning quyidagi tugmalari yordamida
amalga oshirilsin. Agar ‘+’ tugmasi bosilsa, aylana radiusi 5 pikselga
kattalashsin, agar ‘—° tugmasi bosilsa, aylana radiusi besh pikselga
kichraysin. Klaviaturaning yo‘nalish tugmalari bosilsa, aylana mos
yo‘nalishda 5 pikselga ko‘chsin.
h balandlikdan v boshlang‘ich tezlik bilan gorizontal yo‘nalish bo‘yicha
otilgan jismning Yer sharining tortish kuchi ta’siri ostidagi harakati
tasvirlansin. Havo garshiligi hisobga olinmasin.
Yadro atrofida k ta elektronning berilgan elliptik orbita bo‘ylab o‘zgarmas
tezlikdagi harakati tasvirlansin. Elektronlar harakati koordinata o‘qlarini t
radianga burish asosida amalga oshiriladi:

(xy) — (x-cos+y-sirt,—x-Sirt +y-cos)
Ko‘rinmas aylana bo‘ylab harakat qiluvchi to‘g‘ri chiziq kesmasining tasviri
hosil gilinsin.
Ekranda gorizontal yo‘nalishda o‘zgarmas v tezlikda dumalab ketayotgan
g‘ildirak tasvirlansin.
Ekranda berilgan fokusli, gavarig linza uchun sham tasvirining oraliq
masofaga bog‘liq ravishda kattalashuvchi (kichrayishi) ko‘rsatilsin. Biror
obyekt tasvirini Kkattalashtirish (kichraytirish) quyidagi formula yordamida
koordinata o‘qlarini cho‘zish (siqish) orqali amalga oshiriladi:
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23.

24,

25.

26.

(6y) = (s % +5,y),
bu yerda S, S, - mos ravishda OX va OY o‘qlar bo‘yicha cho‘zish (siqish)

kattaligi.

Ekranda chuqurchalari bo‘lmagan bilyard taxtasi ustidagi shar harakati
tasvirlansin.

Post mashinasini ishlashi, yani karetkaning lenta bo‘ylab harakati
ko‘rsatilsin.

“Hayot” o‘yini tirik kataklar gipotetik koloniyasi hayotining modelidir. Unda
kataklar quyida keltirilgan qoida asosida tirik qoladi, ko‘payadi yoki o‘ladi
(mos rasmlarga garalsin):

a) katak tirik qoladi agar u o‘z atrofida fagat ikki yoki uchta qo‘shnilarga ega
bo‘lsa (mumkin bo‘lgan sakkiztadan);

b) katak o‘ladi, agar uning atrofida faqat qo‘shnilardan bittasi yoki umuman
bo‘lmasa;

d) agar katak atrofida to‘rtta yoki undan ko‘p qo‘shnilar bo‘lsa, katak o‘ladi;
e) bo‘sh joy atrofida uchta katak bo‘lsa, bu joyda katak paydo bo‘ladi.
Boshlang‘ich holatga ko‘ra kataklar hayoti tasvirlansin.

X XX X X
XX X X|X
X X
a) b) d) e)

“Samolyotni urish” o‘yini. Ekranning yuqori gismida gorizontal uchib
borayotgan samolyotini urib tushirish kerak. Urish qurilmasi ekran pastida
joylashgan, u oldinga va orqaga harakat qilishi mumkin. Otilgan o‘qning
harakatida Yerning tortish kuchi inobatga olinsin.

“Quyon va bo ‘ri” masalasi. Chegaralangan to‘rtburchakli sohada bo‘ri va

quyonning boshlang‘ich joylari mos ravishda (><D,yb) va (xq,yq) nuqgtalar
bilan, ularning vaqt birligidagi ko‘chishlari §; va s, bilan berilgan.

Soha bo‘ylab bo‘rining quyonni quvlashdagi izi chizilsin.

Har bir vaqt birligida bo‘ri va quyonning harakati quyidagicha amalga
oshiriladi:

- bo‘ri quyon tomonga S masofaga ko‘chadi;

- quyon bo‘ridan uzoqlashadigan tomonga S masofaga ko‘chadi.

Bo‘ri va quyon harakatida soha chegarasini (to‘siqlarni) inobatga olish kerak
bo‘ladi, ya’ni ular to‘siqlardan “qochishi’ zarur bo‘ladi.

Quvlash jarayoni bo‘rining navbatdagi ko‘chishida quyon koordinatasinini
kesib o‘tganda yoki oldindan ko‘rsatilgan T vaqtdan keyin tugaydi.

274



MYCTaKI/I.]I TABJUMHHA TAINKWI 3THIIHUHI IIAKJIH BAa MAa3MYHH

Tanaba MycTaKuJI TABTUMHHHT aCOCUM MaKCaJu — YKUTYBUMHUHT
pax0apyMry Ba Ha3opaTUa MyalsiH YKYB UIIUIADUHU MYCTaKWJI PaBUILIIA
OakapuIll yd9yH OWJIMM Ba KYHUKMAJIAPUHHU [IAKIUTAHTUPUII Ba
PUBOKJIAHTUPHIIL.

MycTakun unuiapHy 0a)kapui skapaéHuaa Tajiadanap Kyiuaarua
UIUIapHu Oaxkapaauaap:

- JapcIMK Ba VKYB KyJUulaHManap acocuja ¢aH MaB3yjapu Oyiinua
Hazapui Tal€prapiuk KYpwWIl, aMmaiuid Ba JjabopaTopusi MaIFyJoTJIapura
TaUEPIIAHUILL;

- TapKaTMa MaTepuaiiap OVitnya Mabpy3ajapH YyKyp Y3IalITHPHIIL;

- ¢haH Ma3MyHHJAa KypcaTWJMaraH IacTypiiail THWUIApU Ba MyXUTIApH
OWJIaH TAaHUIIHUIIT Ba KUECUHN TaXJIWJ KUJIHIIL,
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- MmacodaBuil TABIUM OPKAIH JacTypJianl OwiaH Typaomn dhannap Oyitndya
VKyB Kypciapuaa KaTHAIMII Ba MOC cepTuduKaTiapra sra OYIWIn TaBCHUS
KUJIMHATH.

Tamaba MycTakuid UWIIMHU TalIKWI OTUIIAA KyWHJard IIakjapiaH

dorinananaau:

e Oepuirad maB3yJap Oyitmda axooport (pedepar) Tanéparn;

e Hazapuil OMIUMIIAPHU aMaluéTIa KyJIall;

® MakeT, MOJIEJT Ba HAMyHaJap spaTHIll;

® WJIMHUH MaKoJIa, aH)KyMaHra Mabpy3a TauépJiail Ba X.K.

TaBcus 3THIAETraH MyCTAKHJ HIVIAPHUHT MaB3yJIapu

1. C Ba C++ TWiM CUHTaKCUCIapH.

2. C++ Ba 6omka Tmiutapaa (Pascal, C#) moxymnm mactypiiarmi.

3. Crangapt kytyoxoHa. OKuM cuH(IapH.

4. Anroputmnap kytyoxoHacu. Connum xucoOnam  (QyHKIUSIITApUHUHT
KyTyOXOHacH.

5. .NET rexnonorusicu, C# TUIUHU XyCYCHUSITIApH.

6. 8,16,32 pa3psam mporeccopiiap.

7. Typnu MmyxuTiapzaa spaTHWIraH JacTyp OObeKTIIapuHHU OOFJIalll.

8. C++ Twin yuyyH KOHCOJI pPeKUMUAru AacTypiail MyXUTiIapu.

9. JluHaMUK CTPYKTypaJlapHU KaiTa UIIUIAI alrOpPUTMIIApH.

10. Capanam Ba U3JTAIIHUHT caMapalid ajJrOpUTMIIAPH.
11.C++ Tunm cTanaapTiIapy.
12.C++ tunm acocuna sipatwiran Twouiap (C# Ba Java tumnapn).

TJIOCCAPUM:

Ax0opoT — cy3u JoTuHYa «informatio» cy3umaH keaud 4YMKKaH OViIuo
CTYITYHTHPHII, TAHAIITAPHUII, Oa€H STHIID» - IeTaH MabHOJIAPHU aHTJIATaIH.

AXOOPOT TEXHOJOTUSJIAPU — axOOpOTHU MUFUIN, CaKjall, Yy3aTHI,
Y3rapTupulIl, KaiTa UIian ycyJ Ba BOCUTaIapu HMFUHAUCUAAH HOOpaT.
AXOOpPOTIAIITHPHUIIT - axbopor pecypcaapu, ax0opoT

TEXHOJIOTHSIIApU Ba axO00pOoT TH3UMIIapuiaH (oiilaJaHuITaH X0Ji1a IOPUINK Ba
KUCMOHHUI TIaXCIApHUHT axO0opoTra OyiraH SXTUEKIAPUHU KOHIUPHUI YUYH
WAPT-IIAPOUTIIAp APATUIIHUHT TAIKWINN WXTUMOUW-UKTUCOAUN Ba WIIMHUM-
TEXHUKABUM KapacHU.
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AXO0poOT pecypciapu — HHCOHJIApHUHT y €ku Oy axOopotiapra Oyiraxn

HXTUEKITIAPUHU KOHAUPHUII YUYH TYIUUIaHTaH 0apya axO00poTiap TyUIYHUIAIH.

AX0O0poT TH3UMH — ax00poT pecypciapH, axO00pOT TEXHOJIOTHsIapu Ba
aJloKa BOCUTQJIAPUHUHT axOOpOTHU TYIUIAI, CaKJall, W3Jall, YHra HIIJIOB
Oepuin Ba yHJaH (oijganaHuIl MMKOHUHU OepaauraH TallKWIUN KUXaTdaH
TapTUOTa COJIMHTaH MaXMYH.

Bupryan ayauropuss — wmacodanu VYKUTHII INAPOUTHIA YKYyBUHIAP
TYPyXd VKYB - TapOus KapaCHUHM TAIIKIII STHUIIL.

Bupryan yHuBepcuTer — axO00pOT — TabiIUM MYXHTH, OOIIKapHII
OJIOKJIapHu Ba BUPTYyaJl TABJIUM MyacCcacacCuHU OOIIKApUIIT HUFUHANCH.

Bupryan cepBep — Oy mpoBaiiiep OwiaH KeTUINraH XoJjaa
KOMIIBIOTEPHUHT UMKOHUSITH Japakacura Kapad ajoxuja cepBep KYypHUHUIIAA
MIUTAINra MYJDKAJJIAaHTaH KyluuMya 1iaTta (3JIeKTPOH cXeMallap) YpHaTUirad
KOMIIBIOTEP XUCOOIaHAIN.

Be6 caxmpa - ommuii xar €km kuToO caxudacuman Qapkiau Hapca
TymyHuiaan. Be6 caxuda - MHTepHET - mpoBaijgepra Xxu3mar KWJIYyBYM Ba
KaHaaWaup Qupma, TAlIKUIOT €KHM IIaxcra TErHIUId XU3MaT KUJTyBUMHUHT
Y30KJAIITUPWITAaH KOMIBIOTEpUAA KaHAAWIUpP HOM OWJIaH OUpIAIITUPHINO,
YKOMITaImrad axoopoTiiap TYIIaMUIup.

Be0 caiiT — Oup HeuTa caxudanap TypkyMu cait (site) ned aramaau. Bed
caT caxudanapu yryamiaapd IMIaXCUA KOMIBTEPHUHI HKpaHU YiIdamiiapura
aBTOMAaTHK paBUIIIA MOCTAIITUPUIIAIHN.

Be6 mopran - cy3u uHromzua cy3 Oynmb, ymMymuii mMabHOja OUpPOpP
HapcaHu OMpJAIITHUPULI, OMPUKTHPUIL HYKTACH MabHOJApUAA KYJUIaHWUJIAIU.
WHTepHET TEXHOJOruscHAa 3ca TYpJAM XWJI YHUBEpCal CEpBUCIAPHU
OMpIAIITUPYBYM UUPUK CAT MabHOCKA KYIUTAHUIIAH.

I'mo6an TapmokJIap — Typiau Mamiakatiap €Ku KUThajgapia, ep F03UHUHT
Oapua >kouapuIa *Kouamrad TapMokK (porgananyBUUIapUHU OUpIAIITUPAIH.

I'mnepmenua — MaTHAaH TamKapu OOIIKA MIAKITATH MabIyMOTJIApHU
XaM TaBCHUs KWIYBYHU XYXOKaTIIap XMUCOOIaHAIH.

I'mnepmatn - [T'unepmaTtH uUXTUEPUNM HKOWOA OHKOWJIAILTAH  y3apo
alloKaaru Xyxokariap opacujard ajoka. AJKpaTwiraH >kymia €KU CY3HU
"cuukoHya" OusaH Oocunranna (QoiiamaHyBYM TE3rMHA YOy MaB3y
éputiirad Qaiyuiapra YTUIIM MyMKHUH.

Jlokan (maxaaumii) tapmokiaap (LAN - Local Area Network)-oup
XOHajnaru, OWHOAArM, YyH4Ya KaTta OVyimaraH XyJOyJIJard KOMIBIOTEp
TapMOKJIapHu.

Pernonan (MMHTAKaBUil) TapMoOKJap - Oup-OupugaH aH4a y30Kaa
YKOMJIAIITaH KOMITBIOTEpJIap Ba MaXaJUIMi TapMOKJIApHU Y3apo OOFJIalIu.

Macodpanu  YkuTHII —  axXOOpPOT-KOMMYHHMKAIITMOH  TEXHOJIOTHS
(koMmBIOTEpIIAp, TEIEKOMMYHHUKAIUS, MYJIbTUMEINA) BOCHUTAJapu Ba WIMHMA
acoCllaHTaH YKHUTHIN yCY/UIAapUHM KY/u1ad TabiauMm  (KYHIY3TH, CHPKH,
AKCTEPHAT) OJIUII IIAKIUIUP.
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Macodganu tabpaum (distant education) — axOGopoT TEXHOJOTHUSICUHH
doitpananran xonga MacodanaH TypuO TablIUM MYXWUTH EplaMuiia VKyB
axOopoTIapuHU AJIMALIMHUIIHU TabMHUHIIAWIUTaH Ba YKyB >KapaCHUHU OJHO
Oopumr xamja OOWIKApUII THU3MMUHUA aMajira OlMpaguraH OuiuM Ba
KYHUKMAaJIapHU 3Tajulall )KapacHH.

daexktpon mouta (E mail)- )Kynarum y4uyH MyipKautaHTaH 3J€KTPOH
XaT, S’bHU MaTHIM (ain ¢oialaHyBUMHUHT MaH3WIM Ba XaT Ma3MyHHJIaH
TaIlKUJI TOMA/IN.

DJIEKTPOH JAPCJIUK - KOMIBIOTEp TEXHOJOTHSICUTa aCOCJIaHTaH YKYB
YCIIyOMHU KYJIamira, MYCTaKWiI TabJIM OJMINTra xamaa (anra owna YKyB
Marepuaiyiap, WIMHM MabJIyMOTJIAQpPHUHT Xap TOMOHJAMa caMapajop
V3IMAIITUPUIIUILINATA MYJDKAJUIAHTaH.

INTERNET - International Network (Xankapo KOMIBIOTEp TapMOFH) -
OyryH nyHé kommbioTep TapMmoru. Internet — WWW runepmarthnapra
acociianu0 axOopoT TalIKWi, y3aTUIl Ba KaOysl KWIMII TU3UMUHU amajra
OIIMPAJUTaH XAJIKAPO KOMITBIOTEP TaAPMOKHUIUD.

WWW - World Wide Web  ("Ymymxaxon Vyprumuak Ttypu") -
TUIEPMYXUTra acocsianu0 MHTepHeTa TalKml KUJIMHTaH ax00poTiap TU3UMHU.

URL (Uniform Resource Locator - aménapHu yHU(DHKACHS KUJIUHTAH
kypcatyBuucu) - Web-tyrynaunar wmamswmu. URL  kypcarkmum onataa
XYXKATHUHT TpaHcnopT OaéHHomacuHu (macanan, HTTP €xu FTR) Ba y
KOMJIaraH Xost - KOMIIOTEPHUHI HOMUHHM Honanaiian. byHnaH Tamkapu
URL «k¥ypcatkuwiapu ¥y3napuaa ymlOy KOMMOIOTEpAArd XyxoKaTra KUHPHUII
MapuIpyTUHU XaM cakjamu MyMKuH. YOy mapupytiap URL carpuHuHr
OXHpHUJA KYypCaTHIIaIN.

HNuTepHeT mopTanm - AeraHja MHTEpHETAaH doiinananyBymiapra 6omka
caiiTiiapjan ax00poTiIap OJIMIITa UMKOH OepyBYH, Y3uaa KYmiad YKyB-yciyouii,

WIIMUI MaTepUuaJuIapHu, MEBEPUN-XYKYKU I XyXOKaTIapHU
My>KaccamMJIAIITUPUII UMKOHUSITH MaBXy 1 BeO pecypcaup.
Intranet (Intranet -uHTpaTapMoK) - JacTypuil MaxcyJoTjiapud Ba

NuTtepHer TtexHonorusuiapuau  (QoNgalaHUIaIurad  Oupop TAIIKWJIOTHUHT
MaxaJuinid KOpHopaTuB TapMOFuaup, macanan, Web-cepsep MuTepTapMokiiap
Opanamayepyiap 1e0 artalyBud Maxcyc gactypyiap €paamuaa WHTepHETHHHT
Tamku (oialaHyBUMIapUIaH  aXpaTWINO KYWHIMIIN €KUM TamKapuaaH
aJl0Ka KWJIAa0JMaiIuraH aBTOHOM TapMOK cU(daTH1a UIIATUIIUIINA MYMKHH.

Tapmok a0oHeHTIapM — TapMOK/JIa aXOOPOTIIAPHU 103ara KeITUPYBUU
€KM HMCTEbMOJ KHIYBYM OOBEKTIApAup. Yiapra ajaoxuja KOMIIbIOTEpJIap,
KOMITBIOTEp  KOMIUIEKCJIAapW, CaHoaT MHIIOOTJIApH, JAacTyp OpKalIH
OOIIKapuIaural CTAaHOKJIAp Ba OoIIKamap MHUCOJ OYIuImM MyMKHH. Xap
KaH/1aii a0OHEHT TAPMOFU CTAHIIUATA yJIaHTaH OYIaan.

Cranums — axOopoT y3aTuim Ba KaOyn Kuiauiml OwuiaH OOFIHMK
BazubamapHu O0axkapyBUu TEXHUK KUX03JIap HUFUHIUCUIIUD.

¥Y3en — TapMOKHUHI Yy3aTHII BOCHUTACUra YJaHraH Xap KaHJau
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Kypuamaap.
CepBep - Oy TapMOKIard KOMIBIOTEpJap Ba yjaapra Xu3MaT
KypcaTaJura TalIKUIOTHHHT KOMIIBIOTEPIapUIUD.
CepBuc—npoBaiiep — KOMIBIOTED TapMOKJIApH XHU3MATHHH TAIIKHII
KWJTYBYH TAIIKHIOTIIAP XUCOOIaHa N,
HTML d¢opmara (Huper Text Markup Language — rumepmaTHHH

Oenrmmam  taak) — Web caxudamapuu sparuiima  KyJUlaHWIagdraH  THIT
XucoO1aHaIu.
MyabTHMeIHa BOCHTAJAPpM - WHPOPMATUKAHUHT JAacTypHil Ba

TEXHUKAaBUH BOCHTAJapu acOCHIa ayauo, BUIEO, MAaTH, TpaduiKa Ba aHUMAIIHS
(oObexkTnapHuHr  (Qazomaru  Xapakatu) d¢dekTiapu  acocuga  YKyB
MaTepHAIUTAPUHH YKyBUIIIApra €TKa3uO OCPUIIHUHT MY)KacCaMJIaHTaH XOJIaru
KYPUHHUILIHAIAD.

3aMoHaBHii axX00pPOT TEXHOJOTHSJIAPH — IIAXCHI KOMIBIOTEpJAp Ba
TEJIEKOMMYHUKAIUS BOCUTalapuian (¢oifnananran xonga (QoiigananyBun
UIIMHUHT IYCTOHA UHTEpdencIn ax00poT TEXHOIOTHUSACUINP.

HNaosBanap

daH 1acTypu
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SIBEKHCTOH PECHYBIIMKACH
O.THIH BA VPTA MAXCYC TABTHM BAZHPIHIH

PUiixarra onvsnm:
Ne BJ1 - 5130100 - 2.01
2013w 4" _OF

JAACTYPIALL ACOCTIAPH
@AH JIACTYPH

Brcanw coxaci: 100 000 - I'ymaunrap coxa
Tananmm coxacn: 130000 - Maremarvka
Tawanm iWawmunn: 5130100 — Mavesmarisa

Towmxenr — 2017
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Vabexncron PecuyGmmacs Oauil sa $pra Maxcyc Tawms sasupanrusmr
2007 fma 4" Q& arn “Lggt-conm Gyfipynmumr L~ wonack
Gunan (pan AACTYPH PYRXATH TRCIHK MM,

©an mcrypn Oamil sa ¥pra maxcyc, xacO-xymap TanimMy AVBILRpH
Gyimaa  Vxys-yonyGuit  Gupaamvanap  daoamsmom  Mysodunosanrmpyesm
Kewraumomnr 2007 fn ™ /A" 0 F  marm & - conm Gatsmomac Gian
MALKY LN,

®an  gactypw  Mupio  Vmyrfex  mosmzarn  Vabexmcron  Mwamit
YHHBSPCHTETHOA HULTA0 T HKHNIM,

Tysynun:

IMonaros A M. - remxa-saremarisa Garsaps soxrop, YiMY npod.s.6.;
Taxpasan:

Iyaswon LM, - vexnuxa garaap goxvopu, TATY npodeccopn;

®an  mactypu  Mapso Yayrbex nommaarn  Vabexucron  Muii
yiaueepeurerwt YeayOuit kenramiuaa k¥pud 9wxiIran Ba TascHs knansran (201 -7
A /y” 67 narm i - conan GaZnmowma).
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L Vicyn gassonnr soasapianry ga oamit kachull ravawssary Vpan

“Jacvypaam acocnapn”™ Qamivmnr Gow maxcamm Tasabarapra  k¥fimaras
MACATARN CUAIMIANl ROMIBIOTEP AMCTYPHHE TY3HIN acocaapisy Ypraruuump, K1y
MAKCALUTA QUCTVRIAUE THASAPH BA MYXHMTAADH XAKHMIR TagHY TYWIVHYATAp Geprain
sa 6y Twanapnan goitnananiiur Yprarunamm.

Dan masapuil sa anvemil xcsaapaan wGopar. Hasapmit snesm imdopaarnxa
s xucolumun rexamxacy, wuoopirsanp, C/C+s aacrypmaw twain, C++Builder
ofrertra #YnanMpraran NACTYpAA MyXuTaapuaa wuam 6%Huaa kipearvanap
OV anmnapiian TamIKNY TONFaH,

Jectypaa KOMORIOTEPAA SACTYPIALING KUPHIUHWHY Hazapuil acocu G¥aran
ANTOPHTMIAPra ANOXHaA Yirubop kaparwaran. By epaa asroprrsaapan Tascuduiam
pe sefMAMK KOMINBEOTEPAa avanra ommnpu yuyy 3apyp O¥aran Sup xarop
MATCMATHK TYLIVHWANSP - Takpopialy, Epaamiu amropeT, PeKypeHa, XoTwpa,
MACCHR, MHACKS, PYHKUMA, mapaMeTp Ba oK. KHpHTIWIMG, Tvpam xua cued
MAGUILTAPHHIHE WITOPHTMIAPH TYITAAM.

JIACTYPIIAUE THAH « TYIATAN AWOPHTMEN KOMISIOTED AMLTIA OIIIPHITN YHYH
BOCHTIMP. By §pMmas TYPIH MYPaKKalaukiark CHITAKCHC B3 COMUNTHEER 3
Gran TwLrapaan HOMREANANNIIT My MK

“Jlacrypnam acocnapn”™ dadn AYnatmummir Yys pesacuaan “Ixrmsoap
nadapuack”, “Coman yoyanap™, “JIHCKPET MATEMATHKA 32 MATOMATHK MAHTHK
dansapn Guaan yvieui Gormmx. Dan sazmysn AVsaamunmn §xys pesaciiam
“Maremaink  cravpcrixa”,  “Hownlt  xucobnawnap™,  “Mexanuxa", “Oaami
anddeperiman Tenrmamanap”, “Xycyeuit xocwam anpdepenunan eHrnasanap”
Gamsaprim §IumTHpHILIa TazNy XHCOSAaNaIM,

“Jlactypnam acocnaph”™ Qann  ymymxacOmi gan xmcobnanae wa Vs
fonmnnr -2 comectprapuaa  Fxumaoaan. Danun VaTHm  Manpyla,  avasuil
MALUFYJI0T BA MYCTAKWI TEWIMM [axmaa oand Sopumas.

Mazyp aactypra k¥pa ywGy dan Jompaciaa KSnaad sMoxen maciianap
Ypramwiamisn, 6y saskyp dammn uykyp Ypranran xap Gup Gaxanaep oaras Gewniv
v EVHMKMANAPWEN  MAA0-TMRADMINAD, KAMAR-TRARMKOY WMUIASPMI, 1Y MBHEICK,

TREJUAN 1IN ML camapaii ol asanun umkoman Gepam.

1. @apuunr MaKean na nasngaiapn

Cansn Fxwvmnsan saxcad — “Maremarnka™ Bfnavmamnr Saxasasp
foclri TanabanapHra JACTYPAAID ACOCTAPHM eTapTH aapakasa VeaTmm, my
GRAIAPIR TAXHTAN XOVIAE KOMOTRMOTER SPasviumi MOSSINSHITHPMEITS ke ran
TanGimmil MacaTEMpRIGT AACTYP TARMMHOTHHM amanra omwpiura Ypraman ea
HXTHOOCNK hastnapson Vananrmupsuta 1asud Grosuiapea s 68,

Dannmy  sasegasapn - MACATA  SUHINHMIT AMOPHTMIK  ACOCTAPHIM
Ypramny, KOMILIOTCP HULTUNNERNT TAMOWIH, JACTYPVIAU THWUEPHMM CHmpaam,
FoMOpOTepar  Gepsutranmnap  sa  Oyilpyxaapay  vacespaamsaun, C++ mwwia
JacTypaan, o0%exTra  HVHANTUPMATEN  JACTVRARII  TEXHOMOGIMRAAPE,  RWiyan
ZACTYPAAW MYXHTHIAA suiaw Oy daunninr acocHit sasndanapm xucodnanaun.

3
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“facrypaam  acocnapu”  dammmy  Vizauropuin  sapainan  amana
OLIHPRIATIIAN MACATAMP AoHpacHaa Oaxaranp ax0opot, YHM CaOXAAl yCYIUapw,
KARTE ML DA YIATHL, XMCOOAAm THIHMASPHENNT MATCMINTHK B TCTYpPHi
rassimiori, yaspes dan coxmmpsaa, wumad gakapum B TawTea  KYU
XYCVOHATAAPH, KOMOBIOTEPHH  ZaCTYpHii  TauMMMOTH,  JaCTYp  TYpaapn sa
XYCYCHATABPH, CTPYKTYPAIH, 00BexTTa AVRATTHPIVIIaN Ba YMY MIMIIAH J3CTY AW,
AACTYPHE  ONTHMALTALITHPHIN  BA  YMYMAIAUITHPHIL,  JACTYPAAUUAZ  MOLYAIN
TAMORWUEPHNN  KYZUIRW, KOMITWOTEP TEXHOBOTIATAPH 1OTYRAAPHINE SAMOHARNiT
XHCOOAAW  THIMIADHHMHI MATCMATHK Ba  2aCTypHil  TasMmmmoTHIA  s¥amaw,
JACTYPASLHHHT TRPAXKMETHHHHI QHLAHATAPH  XaKmia Tacassypra »a OFamum,
OKOPH JAPUKANAIH JACTYPAAN! TWUIADHHN, JacTYPHil TEBMHHOTHW, AACTYPIal
TEXHONOMAMAPHIN, TATONIMNA Ba XMCOO/IAm MATCMATHKACH MACLIAIMDHUHH CHHIN
WICOPHTMBAPMINE, MOJYUIH TRXIUT B0 MOAYASH JACTYPAMY acociapsiim, ofikexira
AyAaTHPHATAH Na YMYMIIRINTAH JACTYPUIAll YCVIUIAPHHMA, CAMEPUIM JISCTVP Ba
RACTYPAAP KOMILIEKCHUEM Apavii yoyasapumy Giunuum sa yaspaan Qoinanasa
oy, TANOMKMI  MECATATAPHN  CHMIN  ANTOPHTMIEIN  TYIAML,  MATCMATHK
(KOMNEIOTEP) MOACHMHM KYPHIN BS YHUHC JaCTYPUB TUBMHHOTHNM  SpaTHi,
cripysrypaan,  odwestra HVUsarmspwiaran Ba YMYMIMUIAHR  JAcTYpiaaun
NAPATMIMATZPHHN KYINN ACOCHAA MIOBANADHM WPAaTh OaMu, AaCTYpIaluza,
xucofiIam  TEXHHKACH BA JACTYPHA  TELMHHOT WMKOHHATARPRASEH CaMapaim

dofinananmu, smyammora Ba obmextra fi¥sasmwpuaran Twwapsan Goftaasam,
APATWITAN MAORANAPHH Gaxoaaw kFruxMasapmra sra 6Fium xepax,

HEL Acocnit mazapuit Kiesm (Manpy 2 MATY10 118 p#H)

C4++ MM CHHTEKCHCH Ba YHMH Ackckk acocw. U4+ TuaM AncTypHHEHr

gwuum sa makd. bepraramsap Typaapi. C+F THAMNHKE TaSHY TYPARpH.
wapynnap s wdosanap. AManiap: HHKPCMEHT, Jekpement, sizeof, manrwxadi,
pasprui, Takkocaaw. Vnur-Esmm oxsuiapn  cin, cout).

Oneparopaap. Ulapr oneparopaapy. Takpopaaw oneparop.tap. bowxapysiu
YIATHIL ONEPATORARPI.

Cramms maccnenap. OyHKUNAIAP YWI0H KA sa armkaan, Joka sa raoban
Varapyramaap, Pexypeus  pynmmsnap,  Cramaapr  xyryOxosa  dysxumsnapy.
K¥pcarxiaap B2 aapec omysun Vrrapysavnp. Junasvux Maccuraap. OyHkuMs sa
MOCCHRIAP.

Carp sa ymap yermaa amamnap, Tywurmanap sa Gupramsanap. Jlusases
TYIHAMATAP.

Daiia rymynwace. Marn sa Guxap dafanap. Qain B2 CATP OKEMIAPH.
Qalnaan  FxoaeLamn  ywkimanapn.  Dalln k¥peanorimsn  Gomxapiay
Gymuxumanapi.

C++ mwouma cwspasp. Candum  sa  oSwextnapun  tancugaant. Cund
Malaosnaps sa metoanapit. Kowcrpystop ea Jlecrpystopaap. Oncparopaapun
KafiTa roxaaw. Bopucans.
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IV, Amaanii Mamryaoapsn vanocna yrum 67ines kY peaTyMa sa rancusaaap

Asuituii MauynoTp FIERSWIMIIHAGH Makcan aacTypian G¥Ana onmuran
nazapuit OHAMMIBEPHI AMATIE MYCTAXKAMIA B TVPAR TORPANATH MACRIAIEDHN
smura KSanamaan woopat, AMaauil MawryaoTiapin Gup KHSME @yaMTopussa
Aockia cuumin Cwmal FIKanuica, YHHHT KaTTa KHOMH OCROCHTE KOMNLIOTCPES
AMATTA OUIMPITHILN KEPAK.

AMATIE MAWEYAOTAAP YuyH Tascns Trastrran vaxsmunmil musiyaap pyisarm

Canor cncremamapi, BUp ook crctemaciumi ixsimsmenn Jrnu,
Bepraraniapiit 5oMIBIOTEP XOTHPAcHAS Tacspranmun. Koawaw,
MaCcanann CHRIT ANTOPKTMHHM TY THIN B2 YHUHE KVPHMHULIAPH.

ByTyH CORAM apudMeTHRa Macanamapn.

Humaare  acofinamran  rakpopaanysuy  xapaiiap,  wrepaumon
wapacraap,

ket -

6. Kerwa-germuapan Tapruianm, 02IMA Capanall MACLIRIapH,

7. C4+ mian cnrrascuen. CH4 TN JNCTYP TYSILIHILIN,

£, Visual C++ MyXumuas wumnai,

9. 93rap)ru|mp, avannap, whonanap Guaan wmaanr,

10. Vionn-Lsmn OKMMAAPIID (Cin, COUT) KMPHTHII-YMKAPMII YCYIAapIIaH
dotaananmu.

1 1. [LlapT oneparopaapy Siwtan Muiaanw.

12, Taxpopaa oncparopirapi Guan musau,

13 Bowkapywein ysamiin oneparopsapn i wiuiam,

14, Cratik Maccusiap Ol muunam.

15, ©yuxupsaapsn aaonn sa anmomy, Oxami dysxmanap Ty smu.

16. ©YHKUES NapaMCTPARPH Ba XalTapy edn KnfivaTiaph Guaan wumsmn,

17, Pexypens dysxissuiap Gunas mnnaus,

18. Cvanaapr kyryGxona dysxusaapiaan Goiaatanmm.

19. K§pearsuanap Ouaan wurau,

20, JIusamus MaccHaiap Gunan muuamw,

21. ASCHZ catpaap Ba yiap YCTHA2 AMALTap.

22, Aring TYPHAACH CATPAAP BA YIAP YCTHAA amMannap,

23, Tyswamanap Gunad wusam, Bupanmisanap Gwian muviaim,

24, Mamy (aitnap pa ynap yCTHAA aManiap.

25, bruap afinap sa Vaap YOTHIR SMALVIED.

26, ©afa crpyxrypatap GHaan HIISW, CAPAiat BA KKAMPHII MITOPHTMIAPH,
uposanapmumn XucoGnanm.

27, JIMHAMHE TYBUIMAAap OHJIan Juane

28, Cund oORexTIapHIY IPATHIN 1A YIAP VCTHIIA aMannap.

29. Oneparopaapry kafiTa soKnan.

Jroy: AManuit MALIFYEOT COATHAPM XARMIAPHIAN KeAMD MMKKIH XOLIE HIYM

JACTYPAA  MAIKYP  MABIVAGP  MWRaAH  avanull | MANNYAOT  MARIYIAPH
IAKUIAHTHDILIIN.
5
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V. MyCTassa T baHMEH TAUGCOUT 3T HIUHEEE WIRKAN B MaMYHI

Tanaba MycTaxiul TenIHMHHHT acOCHi Makcaan — Vurys s paxSapani i
RO HASOPATIAN MYQiSH VYR MIIAPHNE MYCTAKIW pariinaa Saxapum yayn Grins
BA KVHHXMEIEPHHY IRKUIANTHDIIL B2 PHEOACIAHTHPHIL.

Myctakun winsapin Gamapmu sopefumna TaaSanap xyfwzarn wuvmpnn
Gaxapaiap:

- dapoing ms Ynys afananvamap scockan Qun mamsysupn OF finva wasapni
rafitprapank s¥puu, avaani ea JabopaTopua MaWFYACTIAPHTS TaAEpaARIN,

« TapkaT™a Marepaiap GViinga ManpyIanapus vyKyp Saaanirapii;

- fhan MaIMyIICIA KPCATIIMATAN JACTYPAAI THANAPH BA MyXHTAapu Owan
TAMHUIA BA KECHA TAX I KaHi;

- Macofasuil TaRTMM Opxamt JACTypaaw  Owtad Typaow dasiap GVAnta
URYE KYPCRAPIILA KRTRAIINI RA MOC cepTuiRaTaapra 1a 681110 Tapchs KIHEAIM.

Tamadan  MYCTAKLE  MIUHHK  TAWKW  JOM0SE  KyRHOAM  aKuapaan

Goitaananan:

o Depwaran masyyaap ¥ fiuma axbopor (pedepar) rafitpaansy,

o pasapuil Ssunaprs avaneéraa k¥nam;

® MAEKET, MO B MMy HUIP APATHILL

® LI MAKORD, QIAY MAHT A MALPY 2 TalEpaan sa X x.

TarcHst INUIAETTAH MYCTARKIT NULTEAPHIHT MARIYaRPH

+ C Ba C4+4 Timu cararcHenapi,

. C++ pa Gowxa niwwapaa (Pascal, C£) Moy zactypiant,

Crannapt xyryoxona. Oxse cundnaps.

< Anropursgrap  kyryOxonacw.  Cowmn xucofmam  dyseamesaapusine
xyrybxonacn.

- NET rexwonorusci, C# TWIMKHK XYCYCHETIADH.

. 8,16,32 paspaum npoueccopaap.

. Typam Myxuraapaa apaTwiras 1actyp ofsextaapuss tornam,

o O TIUIH VIV H KOHCOT PEAHMILIATT JACTYRURI MYXHTAGPH.
. JIHHAMME CTPYKTYPAIANHK KafiTa WAL ATrOPHTMIAPH.

10 Capanan Ba WLRIIHEIT CAMAPATH AIOPHTMIAPH,

1LCH+ Tiam crasuiapragpy,

12.C+ i acocuaa spamwarai meunap (C# sa Java mamapn),

Fzoy: MyCTAKIY Tanaiy CORTAAPI XAAMIAPNIAN KCTHD YHXKAHN XOJL1A MM

ABCTYPRA  MAIKYP  MEBIYNEP MMMIAH  MYCTAKMA  TORIMM  MARyEpH
WAKUIAHTHPHAAAN,

=W -

L5030

Qoitaaanmamran aaabudraap pyiixarm

Acocwmit axabn€raap
). Bjame Stroustrup. The C++ Programming Language (3th Edition). Addison-
Wesley, 1997,
6
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Nuuum ¢pan nacrypu

Y3BEKUCTOH PECIIYBJIMKACH

OJIMHM BA YPTA MAXCYC TABJIUM BA3HUPJIUTH

I'VIMCTOH JABJAT YHUBEPCUTETHU

AXBOPOT TEXHOJIOTI'USIJIAPU
KA®EJAPACH

_ “TACJUKJAUMAH”
VYKyB unuiapu 0yiirua npopeKkTop
H.P. bapakaes

« » 2017 .

JacrypJaain acociiapu

(danu 6yituua

UIIYH YKYB JaCTypH

bunum coxacu: I'ymanurap
TawauMm coxacu: 130000 — Marematnka
Tabnum iynamumm:  5130100-Maremaruka

Ymymuit YKyB coaTu — 366
[y »xymnanan:

Mamnpysa — 94
AManuér MalFyJIoTIIapu - 122
MyCTaKuI TabJIAM COATH — 150

I'VJIIMCTOH - 2017 .

288



DaHHUHT UITYM YKYB aCTypH HAMyHaBUH YKYB JACTypy Ba YKyB pekacura MyBO(MOHK
U0 YUKHIIIH.

Ty3yBum: Kananmapos A.A. — T'ynJlY “AxGopot TexHonorusuiapu’” kapeapacu
KaTTa YKUTYBUHCH (1m30)

Takpuzun: Towmremupos 1.0. —I'yn/[V “Ax06opot TexHonorusuiapu”
kadeapacu TOIEeHTH (1m30)

DaHHUHT UITYM YKYB JacTypH “AxO00poT TexHosorusuiapu” kadenpacuauur 2017 iwn
“« o naru - COHJIM MaxHcuia KypuO umkunud, Qaxynprer Wmmmii-
ycryouit Kenrammaa KypuO YMKWII yYyH TaBCUS KHJIMHIH.

Kadenpa myaupmu: aou. Aoxypaxumos /1.b.

@®anHuHT UIIYM YKYB nactypu “@usmka-matematuka’ Qaxynpretd Mnmuii-ycmyOuii

Keuramwuuuur 2017 vimn < 7 mard ¢ 7 - COHJIM Ma)XJIMCHJA TaCTUKIIAH/IH.
OaxynpTeT Unmuii-ycinyouit
Kenramm paucu: nou. 1. Ammpos
Kemummngu:
VkyB uutapu 6yitnda npopexTop nou. bapakaes H.
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KUPHUI

“Nactypnam acociapu’ (paHMHUHT OOIl Makcaau Taiadanapra Kyuuwirad
MacaJlaHd €4aJuraH KOMIBIOTEp AACTYPUHM TY3MII acociapuHu ypratumgup. Uy
MakcaJijia JacTypiall THIIapu Ba MyXUTJIapy XaKua TasHY TylIyH4anap Oepuiaau
Ba Oy TWiuiapaaH oigananuiira ypraTuiaiu.

®dan Hazapuil Ba amanuil KucMiapaan noopart. Hazapuii kucm nnpopmarrka Ba
xucobmarn TexHukacu, anropurmiap, C/C++ macrypmam tinu, Visual C++ o6bekTra
HyHanTHpUITaH  JacTypiaml —MyXuTJIapuaa unoiam — Oyiumdya  Kypcarmanap
OYmuMIapuaaH TallIKUI TONTaH.

JlacTypaa KoMIIbIOTEpJA JacTypjlalira KUPUIIHWHI Ha3zapuil acocu Oyirax
aJiropuTMIIapra ajgoxuaa ypTu0op Kapatuirad. by epaa anropurmiapau TaBcudan
Ba KEHMHYAIMK KOMIBIOTEpAA amaira OIIMPUII Yy4yH 3apyp Oynran Oup Katop
MaTeMaTHK TyLIyHYajap — Takpopiall, €pAaMyd alropuTM, PEeKypcus, XOTupa,
MacCcuB, HWHJIEKC, (YHKIMs, TapaMeTrp Ba X.K. KUPUTHIUO, Typau Xuil CUHO
MacaJaJlapHHUHT aITOPUTMIIAPU TY3UJIa/IH.

JacTyprnami T — Ty3WITaH aITOPUTMHU KOMIIBIOTEP aMajra OMHUPHUIIN YIyH
BocuTanup. by ypunaa Typiaum MypakkaOJuKIard CHHTAKCHC Ba CEMaHTHKara sra
Oynran TwapaaH GongaaHuIn MyMKUH.

YKyB paHUHMHI MaKcaau Ba Basudanapu

Dannu ykumuwioan maxcad — ‘“Marematnka” WYHAIMIIMHUHT OakajiaBp
O0ockuuu Tanabanapura JacTypiall acoclapyUHHM €Tapid Japaxala YKATHLI, L1y
OunumIIapra TasHTaH XoJJa KOMIbIOTEp €paamMuaa MOJIEIUIAIITHUPUIITa KellaJuraH
TaAOUKUI MacallaJapHUHT JAacTyp TabMUHOTHHHM aMalira ONIMPUINTa YpraTuil Ba
UXTUCOCIHK (aHIApUHU Y3IAMITHPHUINIA TassHY OMIMMiiapra sra Oyui.

@Dannunz easughanapu — Macaja EUYUIIHUHT aJTOPUTMHUK aCOCIApUHU
YypraHuii, KOMIBIOTEp HWIUIAIIMHWUHT TaMOWJIM, NAcTypjall TWUIApUHU CHH AL,
KoMIbploTepAa Oepwirannap Ba OyipykinapHu TacBupnanwmu, C++ Ttunuga
JacTypiaiml, OOBeKTra WYHANTUPWITaH JacTypiall TEeXHOJIOTUSJIapH,  BU3yal
JacTypiiail MyxXuTuaa uiam 0y daHHUHT acocuid Bazudaiapu XxucobiaHau.

®an 0yiin4ya Ta1a0aJaPHUHT OMJIMM, MAJIaKA BA KYHUKMAJIapura
KYHWIaaurad rajaadJap

“Jlactypnam acocnapu” (aHU HYHAIMIIHUHT YKYB peXacuaard ‘“OXTUMOJUIAp
Hazapusicu”, “Connm ycymiap”, dannapu OwiaH y3Buil Oornuk. ®aH Ma3MyHH
WYHAIMIIHUHT YKYB pekacuaard “MareMaTuk craTtuctuka”, “Unmuiit xucobnamnuiap”,
“Opmuit  nuddepenuman Tenrmamanap”, “Xycycudr xocwnanu auddepeHmman
TeHraamanap” ¢paHIapuHy y3namTupunia Goiiananuiaim.

DaHHUHT YKYB pexxaaaru 0omka ¢ganiap 0u1aH y3apo 00rIMKJIUTH
By ¢annu ypranumpa matemaTvk aHaiu3, oJiuid anreOpa, Ba Oolka QaHiapaaru

MabaymoTiapaaH (oinananuaagn. 3aMOHABUNM MaTEMAaTUKAHUHT 0ab3u OYIuMIapura
TaIOMKUI Macanajgap y4uparanaa OyHH ajJoxuaa TabKuad yTuiamu.
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DaHHUHT HILIA0 YMKAPHIIIATH YPHHU

Ma3zkyp nactypra kypa ymOy ¢daH noupacujga kymiad Mojen macaiaiap
Yypranunaauku, Oy Ma3kyp paHHU 4yKyp ypraHras xap Oup OakanaBp oiraH OWJINM Ba
KYHUKMaJTapuHU WOUIa0-4MKapuiia, WIMHH-TQAKUKOT WIIIapuaa, IYHUHTICK,
TabJIUM TU3UMHJIA caMapain (olJaTaHUIT UMKOHUHY OepaH.

DaHHU YKUTHILIA 3AMOHABM aX00pPOT Ba MeJArOruK TeXHOJIOTrUsLIap

Tanabanapra ¢anHUHT 0ab3u MaB3ynap OVilMya gapciap 3JIEKTPOH BOCHUTAIAp
épaamuga TalIKWI KwinHaau. TanabanapHuUHr (GaHHU Y3JalITUPUILIAPH  YUYH
VKUTUIITHUHT WIFOP Ba 3aMOHABUU ycyJulapujaH (oilanaHul, sHrd WHOOPMAIMOH-
NeJaroruk TEXHOJNOTUSJIApHU Tag0MK OJTHII MYyXUM axamusitra osra. DaHHH
V3MalmTUpHILIa AapciuK, YKyB Ba YCIyOuil KyjulaHManap, Mabpy3a MaTHIIApH,
TapKaTMa Marepuajuiap, BUPTyal CTCHIUIapaaH ¢oiinananwiany. bynma Powerpoint,
Maple, Mathcad kabu sHrEH MaTeMaTHK JacTypjap TMakeTIapuJaH Ba MAaBXKY.l
AJNIEKTPOH JlapCiukiap, BeOcaliTmapnan ¢odgananunaaun. Mabpy3a Ba amainuit
Japciapuia MOC pPaBMILJArd MIFOP NEAAroruk TEXHOJIOTHsulap uuuiatuiaaud. by
Oopazia 3aMOHAaBHI TeIaroruK TEXHOJIOTHSUIADUHUHT aKJIMKA XYKYyM, MyHO3apaju gapc
Ba Oomika ycyuiapuaaH Qolgananuin TaBcus HTWiagu. Ymly (anHu YKATHII
*Kapa€HuJa TPaJuLUOH MIAK/UIapJaH TallKapy SHCU MeJaroruK TEeXHOJOTUSIapHUHT
npe3eHTaIlus, aKJIMi Xy>KyM Ba O0IIKa ycyuiapuaan Gpogaianuaaim.

Maskyp paHHH YKUTHII KapaéHUIa TABIUMHHUHT 3aMOHABHH yCYJUIapH, SHTH
NeAaroruk Ba ax0opoT — KOMMYHHMKAIUS TEXHOJOTHSUIApW KYJUTAHWIMIIKA Hazapia
Tytuirad. Jlactypaaru 6apua Mabpy3a MaB3yJIapuHU YTHUIAA TABIUMHUHT 3aMOHABUN
yCcyJutapuaad KeHr doinanaHuil, YKyB XKapaCHUHH SHTH MEJAaroruK TEXHOJIOTHsIIap
acocuja TAlIKWI TUII camapalii HaTuxka Oepaau. by 6opana 3amMoHaBHil menaroruk
TEeXHOJOTUSHUHT “Bymepanr”, “Ennuruy”, “Axmuil xyxym”, “Macodasuil Tabaum”,
“Samxup”, “Knactep” xamaa “MyamMMonu TabJIUM’ TEXHOJOTUSCUHUHT “MyHo3apanu
napc” kabu ycymnapuHu Kymutam Ypunnuaup. [lyHuHraex, amanuii MamrylioTiap
*kapa€Huga QaHra Teruuuid OYiAraH KOMIBIOTEpNap, »KaJBajjap, d4u3Maiap Ba
cnaiiyiapaan GhoiganaHuII Ha3apaa TyTUIIau.

Acocuil KHcM
DaHHUHT HA3aPUH MALUFYJIOTJIAPU Ma3MYHH

C++ TWIM CHHTaKCUCHU Ba YHUHI JIeKCHMK acocu. C++ TUiam JacTypHMHHMHT
TY3WIWIIM Ba Iakid. bepunranmap typinapu. CH++ TUIMHHUHT TasHY TypJapu.
V3rapyBumnap Ba ubonazap. AMaiap: HHKPEMEHT, JCKPEMEHT, sizeof, MaHTHKHIA,
pa3psUTH, TAKKOCHALT, Y KUII-E31II OKMMIApH (cin, cout).

Oneparopaap. Illapt oneparopnapu. Takpopiaam oneparopiapu. bomkapyBHu
y3arui oneparopiaapu. Cratuk Maccupiap. @yHKIUAIAP 3BJIOH KAJIUII Ba aHUKJIALI.
Main() ¢ynkuusacu. Jlokan Ba rnoban mnapamerpiap. PekypcuB ¢yHKumsap.
doiinananyBu TOMOHHWJAH aHUKJIAHTaH Oepuiramnap Ttypiapu. Hommap daszocu.
Crangapt KyTyOXxoHa QyHKUIUSIAPH.

Kypcatknunmap Ba azgpec omyBuM y3rapyBumiap. JluHaMuMK MaccuBiap.
@ynkius Ba MaccuBmap. Catpnap. Catp yctunma amamiap. Catp QyHKuusiapu.
Ty3unmanap. bupnammanap. IIpenpoueccop JUPEKTUBAIAPH.
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WnentndukaroprapHUHT amMall Joupacd. MakpocClIapHu aHUKJIANl Ba KOMIAIITHPHIIL
JactypHu coznam  TtexHonorusuiapu.  Cranpapt  okumiap.  bepunrannaphHu
dopmariam. OxumiIap GUIaH MILTALL. YKHUII — E31I (YHKIMIAPH.

@aitn TymyHuacd. MatH Ba OunHap (Qaitmap. ®aiinm Ba caTp OKUMIIapH.
dopmatiu Yyl Ba €3um GyHKIusuTapu. Paingad YKum-¢3umm yHkuusuiapu. Daiin
KYpCaTKUYMHKU OomKapuil (yHKIusutapu. JuHamuk ty3unmanap. bepunranmapHuHT
IUHAMHUK Ty3WwIMallapyu: YM3UKIM pyHxariap, cTekiap, HaBOarmap Ba OuHap
napaxtiap.

C++ Twmna cundmap. Cundaum Ba oOBekTIapHU TaBcudmam. CuHp
Maiionnapu Ba metomiapu. Konctpykrop Ba Jlectpykropnap. OneparopiapHu Kaita
foKnaml. Bopuciuk.

@anaaH YTHIAAUTAaH MaB3yJap Ba yJap 0Viluua MalFy/Ja0T Typ/Iapura axpaTujirad
COATJIAPHUHI TAKCUMOTH

Coatanap
Ne @anHUHT 0YJIMMH Ba MaB3yCH, Mabpy3a Ma3MyHH = = = >| =
g | S 35| %
= | 58| 5
22|z
1 | Kupum. Amanuii MacanajgapHu €4HIll aITOPUTMIIApPH. 6 2 2 2
2 | AnroputrMiapHu OJ0K-CXeMa KYPHUHHUIIH/IA
10 2 4 4
ndoaanaHuIIN
3 | C++ THIIM CHHTAKCHCH Ba YHHUHT JIEKCHUK aCOCH. 8 2 2 4
4 | C++ TunM JaCTypUHUHT TY3WJIUIIN Ba IIAKIU 6 2 2 2
5 | bepwirannap typnapu. C++ TUWIMHHUHT TasgsHY TypJapHu. 8 2 2 4
6 | BepuiraniapHu KOMITBIOTEP XOTUPACHIA TACBUPJIAHUIIIN 6 2 2 2
7 | Y3rapyBumnap Ba udonanap. 8 2 2 4
8 | Amamnmap: HHKpeMeHT, TeKPEMEHT, sizeof, MaHTUKUH, 10 2 4 4
pas3psUIM, TAKKOCJIAII.
9 | AManapHUHT YCTYHJIUKIApU Ba OaxapuiIuil 2 2 2
NYHaJMIIIIAPK.
10 | Yium-83um oxumiapu (cin, cout). 8 2 2 4
11 | Onepatopmap. 6 2 2 2
12 | lapt oneparopnapu 10 2 4 4
Ob
13 | Tannam onepatopu 8 2 2 4
14 | for Takpop:am oneparopiapu.. 8 2 2 4
15 | while, do-while takpopmam onepatopiaapu 10 2 4 4
16 | bomkapyBHH y3aTHII omepaTopiapu 8 2 2 4
17 | CtpykTypanu gactypJiam 6 2 2 2
18 | bup yi1uoBIM CTAaTUK MacCUBIAp. 8 2 2 4
19 | Bup y1uoBIM CTaTHK MAacCUBIAPYCTUAA aMaliap 8 2 4 2
20 | Ky yn4oBim cTaTHK MacCHUBIIap. 8 2 2 4
21 | Kyn ynm4oBiau cTaTUK MacCUBJIap yCTHAA aMajuiap 8 2 4 2
22 | OyHKIMsUIap YBJIOH KWJIMII Ba aHUKJIAM. main() 6 2 2 2

292




GbyHKIMSICH.

23 | Jlokan Ba ryioban y3rapyBuuiap. 6 2 2 2
24 | OyHKIMA TapaMeTpiiapu/ia CTaTUK 7 3
MacCHBIIApIaH (oW JaIaHUTIT
Ob
Ab
25 | PexypcuB dyHKIMsIIAp. 8 2 2 4
26 | doligaraHyBYM TOMOHUIAH aHUKJIAHTaH OepruraHiap 8 5 5 4
TypJIapH.
27 | Homnap dasocu. 6 2 2 2
28 | Crangapt kyTyOXoHa QYHKIHSIIAPH. 10 2 4 4
29 | Kypcarkuumap Ba agpec OJIyBYH Y3rapyBUmiap. 8 2 4 2
30 | /lunamuK MaccuBiIap. 10 2 4 4
31 | ®ynknms Ba MaccHUBIIap. 8 2 2 4
32 | Carpnap. Catp ycTuaa amasiap. 10 2 4 4
33 | Carp QyHkmsnapu. 10 2 4 4
34 | Tysmimanap. 6 2 2 2
35 | bupnammarnap. 8 2 2 4
36 | JlacTypHu co3mai TeXHOJIOTHsIIapH. 8 2 2 4
Ob
37 | Cranmapt okumitap. Okumiiap OWjIaH WITUTALLL. YKy - 8 5 5 4
€3u QyHKIUSIIApU.
38 | daiin Tymyruacu. MatH daitiiap. 10 2 4 4
39 | bunap daitnap 6 2 2 2
40 | @opmaTiu VKM Ba E3Ul QYHKIUSIIAPH. 8 2 2 4
41 | luHamuK Ty3uaMarnap. 10 2 4 4
42 | bepwiraHiapHUHT IWHAMUK TY3UJIMaTapy: YU3UKIN 5 9 9 9
pyixariaap, CTeKap,.
43 | HaBGaTiap Ba OuHap papaxtiap 6 2 2 2
44 | C++ tumuga cunduap. CuHbHEU Ba OO0BEKTIApHU 7 5 5 3
TaBcudIall.
45 | Cund maiioHIapu Ba METOJJIAPH. 6 2 2 2
46 | Konctpykrop Ba [ectpykropnap 6 2 2 2
47 | OneparopyiapHu KaiiTa roknail. Bopuciuk.. 10 2 4 4
Ob
SAb
Kamn 366 | 94 | 122 | 150

1.  VKyB MaTepua/LIapH Ma3MyHH

1.1. AMaauii MaIIFyJI0TJIap Ma3MYyHH

AMaJInii MAIIFYJIOTJIAPUMHU TAIIKHWJI 3THII 0YHH4Ya KypcaTMa Ba

TaBcUsLJIap

Xap Oup amanuil MalIFysIoT, AacTIa0d UITHUHT MaKCaAUHU Ba MaB3yra oM Hazapuil
OunuMiIapHu Kuckaya épurumigan oonuianaan. CYHr UImHM Oaxkapuil ydayH 3apyp Oyira
MabIyMOTJIap Ba KYWHITaH MaKCaJHU aMajra OMIUPHUII yYyH Tanad KUIMHTaH Basudamap
aHuK OenrunaHu®, MIIHKA Oaskapuil TapTHOM 3ca Kyimiran Ba3udanap KeTMa-KeTJIUTUra
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acocnanaau. bapya wmmap oaMHraH HATWDKAJAPHUHT TaXJIWIM OWIaH SKyHIaHAAU. Xap
Oup amManuii MaIIFyJIOTHU Oa’kapuIll yuyH OepuiraH MabiyMoTiaapra TasHu0, Tanabamnapra
aloXKAa BapHaHTIAp TakIU( ATUiaaud. AManuil MaIIFyJOTJIApPHU TAIIKWI 3TUII Oyinya
Kadenpa npodeccop-yKUTyBUMIapH TOMOHHUIAH yCIyOUH KypcaTMa Ba TaBCHsuIap UILIA0
YuKuiIaau. YHAa Tanabanap acocuii Mabpy3a Map3ylapu Oyiinuya onraH OWiauM Ba
KYHUKMaJlapHH aMaluil Macajanap KOMIIbIOTEp/a €uHll OpKalu sHaja OoiuTagunap.
bynra jxamoa Oynu0 MamkK KWl Hynu OWigaH Ba MyCTaKWl MIUIAl Wynau Ounad
spumimiand. MycTakun HIOUIamja JapciuKiapHU, YKYB KYJUIaHMalapHH, YcIyOui
KYJUIaHMalapHH, TapKaTMa Ba Kyprasmaiu ameénapHi axaMUsATH KaTTaJup.

MycTaku/ TabJMMHHM TAIIKWJI STHIIHUHT IIAKJIA Ba Ma3MYHH
«lactypnam acocnapu» (aHuHM YpraHyBuM Tajabanap ayAuTOpusiga OJIraH
Ha3zapuil OWIMMJIApUHM MyCTaxKamjall Ba aMalluidi MacaiajlapHU eduIiia
KYHUKMa XOCHJI KMJIUII Y4yH MYCTaKWJI TabJIMM TU3UMHTra acociaHuO, kadeapa
VKUTYyBUMJIapy paxOapiuruia, MycTakwil wuil Oaxapaaunap. bynma ymap
KymuMua anabuétinapau ypranu6 xampaa MHTepHET caiiTiapunan (oiinananud
pedepaTiap Ba WIMHI JOKIaajap Tal€piaianaap, aMaari MalFyjIoT MaB3yCcUra
Toup yi BazudagapuHu KOMIbIOTepaa Oaxkapaauwiap, KyprasMaiu KypoJuiap Ba
crauap Tau€pranauiap.

2.1. Obuu 6axoJam

Opanuk Hazopat “/lactypnam acocnapu” (haHUHUHT OUp Heya MaB3yJlapuHU KaMpad
oJrad Oynumu Oyitndya, TErHIUIM Ha3apuil Ba aMaluid MalFynoTiap YTuO OYIMHraHAaH CYHT
€3Ma paBMIa amaiura omupuianu. byHnan maxcan TamaOanapHMHT TETMIUIM CAaBOJUIAPHU
OUIMIIM 6K MyaMMOJAPHH €4MII KYHMKMAJapd Ba MaJakalapu aHUKIaHAIH. YKyB
HuwnmHuHr 1 Ba 2-cemectpiapuaa 2tagan Ob yTkasum pexanamtupuirad 0yaud xamu 5
Oangan nbopar. Ob Hazopar unuiapu €3ma M YyCWINMJA YTKA3WIMIIN Ha3apja TYTHIITaH,
€3Ma MII COBOJUIApM MINYM YKYB JacTyp acocupaa Tanépnanaau. Ob HuM y3nmamtupmaran
tanalanapra KaiiTa TOMUUpUII UMKOHUITH Oepuinanu. Ob Oyiinya onnHagurad €3ma uiuiap
kadeapa MyaupH paxOapiauruia TalKuI TUIaU Ba Kadeapaga oty ol cakIaHa/Iu.

2.4. sIbuu 6axoJam

SxyHuit Hazopar “/lactypmam acocnapu” (aHUHMHT Oapua MaB3yJapuHU Kampad
onran OynuO, Hazapuil Ba amMayuii MalFynomiap YyTUO OYIMHraHnaH CYHr €3Ma paBHIAA
amanra omupwiagy. byHnan Makcan TamabanapHuHr  ¢daH  OViiMua  y3mamTupuin
KypcaTkuujaapu, SbHU  OWIMM Japakacl €KM MyaMMOJIApHU €uYdll KYHHKMajlapu Ba
MajakaJapu aHukiIaHaau. SIb  HasopaT uIUIapu TeCT yCyauaa XaM YTKa3WIMIIM Ha3apia
TYTWITaH, TECT COBOJUIapM MIIYM YKyB JacTypu acocujaa Ta€pnanaau. SbHu
y3mamrupmaran Tanabanapra KaiiTa TONIIMPHUII WMKOHMATH Oepunanu. b OYitnua
OoNlMHaAWraH €3Ma MHII BapuaHTIapu Kadeapa Myaupu paxOapiauruaa Ty3WJIaau Ba
JI€KaHaTJIapra TOMILIUPUIAIHN.

doiiaIaHUIIATaH JaPCIMK Ba YKYB KyJUIaHMAa/1ap pyHxaTu
Acocuii agaduériaap
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TecT TONMUpPUKIApHU

CaTpHHU TYFpU IBJIOH KUJIMIL

Char a[10];

a[10] Char;

Char a;

a Char;

CatpHu TYFpH 3BbJIOH KUIJIHIL

Char b[10];

b[10] Char;

Char b;

b Char;

CatpHH TYFpH IBJIOH KWIIHILI

Char a[10],b[100];

a[10] Char b[100];

Char a,b;

a Char b;

CaTpHu peall y3yHJIUTUHU aHUKJIAI (YHKIUSACH
Strlen

Strin

Sizeof

Str

Strlen pyHKIMsACHHUHT Bazudacu

CarpHu peast y3yHJIUTUHU aHUKJIAIl

CarpHu y3yHJIMTUHU 3BJIOH KUJIHUII

Carpau ynam

CatpHH 3bJIOH KHJIULL

Hosn-TepMuHaTOpHU XHcoOra ojiraH XoJija carp y3yHJIMTHHU aHUKJIAll
byHKIMSCH

Sizeof

Strlen

Strin

Str

Sizeof pynkuuscuHuHT Bazudacu
Hon-repmMunaTopHu XucoOra oiraH XoJija caTp y3yHJIUTMHHA aHUKJIalll
CarpHu peast y3yHJIUTUHU aHUKJIAII

CarpHu y3yHJIUTUHU 3bJIOH KUJIHIII

CarpHu ynam

Hatwxkanu anukiaadr char a[]="0123456789”; cout<<strlen(a);
10

11

9

0123456789

Hatwmxanu anukianr char a[]="Uzbekistan”; cout<<strlen(a);
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10

11

9

Uzbekistan

Hatwmxanu anukianr char a[ |="Gulistan”; cout<<strlen(a);
8

7

9

Gulistan

Harmxkanu anukimadr char a[]="0123456789”; cout<<sizeof(a);
11

10

9

0123456789

Hartwxanu anukianr char a[ |="Uzbekistan”; cout<<sizeof(a);
11

10

9

Uzbekistan

Hatwmxanu anukianr char a[ |="Gulistan”; cout<<sizeof(a);
9

7

8

Gulistan

Carpnapuu Hycxanail QyHKIHUICH

Strepy

Strepyf

Str

cpy

Strepy dyuknusicuHuHT Bazudacu

CarpHu Hycxanam

Carpuu yunpuin

Carp y3yHJIUTUHU aHUKJIAIT

CarpHu n3znam

Strncpy QyHKIMSACUHUHT Bazudacu

bup carpnan ukkuHYMcUra OUp HeuTa OEIrMHU HycXallalll
Carpau yumpui

Carp y3yHJIMTUHU aHUKJIAIT

Catphu u3nam

Kaiicu ¢pynkius 6up carpiaH MKKMHYUCHTA OMp HeuTa OCNTHHU HycXalaau
Strncpy

Strepy

Strnep

Strep
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Strcpy Ba Strncpy QyHKIMSUITapUHUHT (HapKu HUMaa

Strncpy Oup caTpaaH UKKMHYUCUTA OMp HeuTa OCNTHHU HyCXalauau
dapku NyK

bynpnait oneparopiiap nyk

Strncpy yHkiusicu catpaad N Ta Oelruau yaupaau

Hatwxkanu anukiiandr char a[]="123456”, b[]="0123456789”"; strncpy(a,b,3);
cout<<a;

012456

0123456

123456

654321

Hatmxanu anuknanr char a[|="Guliston”, b[]="Uzbekiston”; strncpy(a,b,2);
cout<<a;

Uzliston

Guliston

Gubekiston

Uzbekiston

Hatmxkanu anukiaadr char a[]="Ali”, b[[="Vali”; strncpy(b,a,2); cout<<b;
Alli

Valli

Vai

Al

Hatwxanu anukiianr char af |="5+5=10", b[]="2*25=50"; strncpy(a,b,2);
cout<<a;

2*5=10

5*25=125

5+25=30

5*2=10

Hartwmwxkanu anukimadr char a[25]="Uzbekiston”, b[]="0123456789”; strcat(a,”
vatanim”); cout<<a;

Uzbekiston vatanim

Uzbekiston vatani

Uzbekiston vatan

vatanim Uzbekiston

Hatwxanu anukiiadr char a[25]="Uzbekiston”, b[]="0123456789”; strcat(a,”
vatanim”); cout<<b;

0123456789

Uzbekiston vatanim

vatanim Uzbekiston

123456789

Hatmxanu anukianr char a[25], b[]="0123456789”; strcpy(a,”12345”);
cout<<a;

12345

01234
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012345

1234

Harwxkanu anukmanr char a[25], b[[="0123457; strcpy(a,”12345”); cout<<b;
012345

01234

12345

1234

Hatwxanu anukianr char a[25]="Pakammnap”, b[]="0123456789”;
strncat(a,b,5); cout<<a,;

Paxamnap01234

Pakamnapl12345

Pakamnap012345

Pakamnapl234

Harwxkanu anukitadr char a[25]="Pakamnap”, b[]="0123456789;
strncat(b,a,5); cout<<b;

0123456789Pakam

Paxkam0123456789

0123456789Pakamitap

Pakamap0123456789

Strcmp GyHKIUsACHHUHT Ba3udacu HUMa

CarpnapHu COMUIITAPHUIILL

CarpnapHu Hycxanamn

Carpnapnu ynam

Carpau yumpuim

Kaiicu ¢pyHKIHs caTpiapHu COMUIITHPUII UMKOHUHA Oepaan
Stremp

Strepy

Strcat

Strlen

Strcat GyHKIMACUHUHT Ba3udacu HUMa

Carpnaphu ynai

CarpnapHu Hycxanai

Carpuu ynyam

Carpau yumpuim

Kaiicu QpyHK1us caTpiiapHu yjaan UMKOHUHU Oepaau
Strcat

Strcmp

Strepy

Strlen

Strncat pyHKIUSICHHUHT Ba3u(acu HUMa

bup carpra ukknHuucuaaH OUp HEUYTa CHMBOJIHU yJIaIl
CarpnapHu Hycxanaii

Carpra N Ta CAMBOJIHH yJIaIll

Catpuu yuupuin
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Harmwxkanun anukiadr char a[]="012345”; int 1, s=0; cout<<strlen(a);

6

5

012345

12345

Hatwxkanu anukiiadr char a[]="012345”; int 1, s=0; cout<<sizeof(a);

;

6

012345

3)

Hatmxanu anukmanr char a[]="012345”; int 1, s=0; for (i=1;i<=strlen(a);i++)
S+=i; cout<<s;

21

15

10

18

Hatwxkanu anukianr char a[]="012345”; int i, s=0; for (i=1;i<=sizeof(a);i++)
S+=i; cout<<s;

28

15

10

21

Hatwxanu anukiianr char a[|="012345”; int 1, s=0; for (i=1;i<strlen(a);i++)
S+=i; cout<<s;

15

21

10

18

Hartwxkanu anukiandr char a[]="012345”; int 1, s=0; for (i=1;i<sizeof(a);i++)
S+=i; cout<<s;

21

15

10

18

Harwmxanm anuknanr char af |="Uzbekistan Tashkent™; int s=0.1; for
(i=1;i<strlen(a);i++) if (a[i]=="a’ || a[i]=="k’) s*++; cout<<s;

4

5

0

3

C++ tilida konsol rejimda ishlash jarayonida berilganlarni standart ogimdan
o’qish formati to’g’ri ko’rsatilgan javobni aniglang

cin>> <o’zgaruvchi>

cout<< <ifoda>
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cin<< <o’zgaruvchi>

cout>><o’zgaruvchi>

C++ tilida konsol rejimda ishlash jarayonida ma’lumotlarni standart oqimga
(ekranga)chiqarish uchun to’g’ri format keltirilgan javobni toping

cout<< <ifoda>

cin>> <o’zgaruvchi>

cout>> <ifoda>

To’g’ri javob keltirilmagan

C++ tilida konyunksiya(mantiqiy ko’paytma) amali qaysi belgi yordamida
ifodalanadi

&&

%

C++ tilida mantigiy inkor amali gaysi belgi yordamida ifodalanadi
|

i|
&&
N

Hisoblashda bajariladigan amallar tartibi ko’rsatilsin? a/b+a%b>*c
[,%,*, +
%, /,* ,+
%,/,+,*
[, +,%,*
Quyidagi programma gismi nima natija chigaradi? int n=7; bool k; k=n%2; cout
<< k;
1
true
false
0
Quyidagi programma gismi nima natija chigaradi? int n=123,a ; a=n%2100; cout
<< a
23
12
3
0.3
Quyidagi programma gismi nima natija chigaradi? int a=17; cout <<
a%10<<a/10;
71
17
18
16
Uchburchakning tomonlari a, b, ¢ bo’Isa, uchburchak mavjudligini tekshiruvchi
tengsizlik gaysi javobda berilgan?
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t = (a<b+c) && (b<a+c)&&(c<a+hb)

t = (a<b+c) || (b<a+c)

t = (a<b+c) && (b>a+c)&&(c<a+h)

t = (a<b+c) || (b<atc)||(c<a+b)

C++ tilida shart oldin tekshiriluvchi takrorlash operatorini ko’rsating.
while

for ()

while...do

it ()

Quyidagi programma ishlashi natijasida ekranda ganday giymat aks etadi? int
s=1; for(int i= 0;i<=20; i ++) {s+=i; if(s == 10) break;} cout <<s;
211

191

10

1

Postfiks amali to’g’ri yozilgan javobni aniglang

X=y++

X=++y

X+=y

X=X+Y

C++ tilde while takrorlash opratori gachongacha operator yoki blokni takror
bajaradi?

Takrorlash sharti yolg’on(false yoki 0) bo’lguncha

Takrorlash sharti rost (true) bo’lguncha

Takrorlash sharti bir (1) bo’lguncha

O’zidan keyin yana takrorlash opretori uchramaguncha

C++ tilida for takrorlash opratorining sintaksis ko’rinishi to’g’ri ko’rsatilgan
javobni toping.

for(<ifodal>;<ifoda2>; <ifoda3>)<operator yoki blok>
for(<ifoda>)operator yoki blok>

for(<ifodal>,<ifoda2>, <ifoda3>)<operator>
for(<ifodal>;<ifoda2>)<operator>

intb = 23;a =30; a+=a+b++; aning giymatini hisoblang.

83

54

55

80

intb =54; a=30; a—=a+b——; aning giymatini hisoblang.

-54

84

-50

80

Quyidagi programma ishlashi natijasida ekranda ganday qiymat aks etadi? int
s=0,1; for(i=1;i<10;i++) s+=i; cout<<s;
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45

55

10

1

Quyidagi programma ishlashi natijasida ekranda ganday qiymat aks etadi? int
a=10, b=23; switch(a){ case 1: c=a+b; break; case 2: ¢ =a*b, break; default:
c=(a+b)*b, break; } cout<<c;

759

33

230

xatolik hagida habar beradi

Quyidagi programma gismi nima natija chigaradi? int a; bool t=true, T=true; if(t
&& T) a=50; else a=200; cout <<a;

50

100

200

150

Quyidagi programma gismi nima natija chigaradi? int a; bool t=true, T=false;
If(t && T) a=100; else a=200; cout <<a;

200

50

150

300

Quyidagi programma gismi nima natija chigaradi? int a; bool t=false, T=false;
if(t && T) a=100; else a=200; cout <<a;

200

100

400

500

Quyidagi programma gismi nima natija chigaradi? int a; bool t=false, T=true;
if(t || T) a=500; else a=800; cout <<a;

500

1000

800

1300

Quyidagi programma ishlashi natijasida ekranda ganday qiymat aks etadi? int
a=10, b; if(a%2==0) b = a*a;else b=-a; cout<<b;

100

-10

10

0

Quyidagi programma ishlashi natijasida ekranga ganday giymat chigadi? int
x=1; x+=5; cout<<x;

6
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5

0

Xatolik haqgidagi habar

Quyidagi programma ishlashi natijasida ekranga ganday gqiymat chigadi? int
a=4, b=8, y; y=a>b?a:b; cout<<y;

8

5

12

0.5
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