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AHHOTAIIUA

Kynnaamaga C++ TUIMHWHT CHHTAKCHUCH, CEMAaHTHKACH Ba YHIArH
mporpaMMaianl TEeXHOJIOTHsIapu Kentupuiarad. AiHukca, C++ Twim
ACOCWHM TaIIKWJI 3TYBUM OEpUITaHJIAp Ba YIAPHHUHT TypJapH, OomepaTop-
nap, GyHKOMSUIAp, KYpCcaTKUWiap Ba MacCUBIap, Xamjia Oepuirasiap
OKUMJIApHW OWJIaH MIUIAII TYIIYHApJIW paBuifa 0a€H KWIMHTAH Ba COAJA
MUCOJIIapJa HaMyHajap KeJITHPUITaH.

B npemnaraemoil mocoOuu NpPUBOAUTCA CUHTAKCUC U CEMaHTHKa
sa3blka C++, a TakKe TEXHOJOTHH IMPOTPAMMHUPOBAHKS HA JAHHOM SI3BIKE.
[TocnenoBarenbHO W JAOCTYNHO OOBSACHEHBI OCHOBHBIC TOHSITUS SI3bIKA
C++, Takue Kak JIaHHbIe M WX THUIIBI, OMEepaToOphl, PYHKIIMU, yKa3aTeIu U
MAaCCHUBBI, IOTOKH BBOJIa U BBIBOJIA.

In the offered educational manual the syntax, semantics and pro-
gramming technologies of C++ are given. The basic concepts of language
C++ as data and its types, operators, functions, pointers and files, arrives,
input and output data flows are explained in accessible form.
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Kupum

MabiyMKu, nporpaMMa MallliHa KOMJIAPUHUHT KaHJaWIup KeTma-
KeTIMru Oynu0, aHWuK Oup XucoOJiall BOCHUTACHHU aMall KWIMIIHHU
oomkapagu. IlporpaMma TabMUHOTHHU SIpaTUINl >Kapa€HUHU OCOHJIAIII-
TUPUII Yy4YyH 1037120 mporpaMmanaini TWIIapu sipaTuiarad. bapua
nporpaMmaiani TWUIAPUHU UKKU Tou]ara axXpaTuill MyMKHH:

- Ky#u gapaxajarv nporpaMmMaliail THILIapu;

- IOKOpH Japa)xajiaru mporpaMmmanail THLIApH.

Kyiin napakamaru nporpaMmanaii Tuiapura Accemosep Typuaaru
TWUIap Kupaau. by Tuinmap HucOaTaH KUCKa Ba Te3KOp OakapuiIyBUH
KOJUIAPHU SIpaTHUILl WUMKOHUATHHU Oepaau. JlekuH, AcccemOnep Tuimaa
mporpaMma TY3HIII 3aXMaTJIk, HUCOAaTaH y30K JaBOM 3TAJIUTaH KapacHIup.
byHra kapama-kapuid paBulIJa IOKOpPU OOCKHY THJUIAPU SIPATUIITAHKH,
yiapaa TaOMUi TWIHUHT YEKJIAHTaH KYpUHMIIWAAH (oiiaiaHran XoJja
nporpamma Ty3wiaau. FOxopu OOCKMY TWUIUIApUIard —orepaTtopiap,
OepUNTaHJIADHUHT TypJjapH, y3rapyB4ywiap Ba IMporpamMma E3WIIHUHT
TypJiu ycyjulapu TWIHUHT udojanam HMKOHHUSTH OIIMpagd Ba
nporpaMMaHid «YKUMUIUIN» OYIUIIUHU TabMuHiaiau. FOxopu Oockud
tunnapura Fortran, PL/1, Prolog, Lisp, Basic, Pascal, C Ba Oomika
TAJJIAPHU MUCOJI KEITUPUIT MyMKHH. KOMMbIOTEp apXUTEKTypacuHU
TaKOMUJUIAIIYBU, KOMIBIOTEDP TAPMOFUHUHT PUBOXJIAHUIIIA MOC PAaBHUIIIA
IOKOpU OOCKWY TWIJIAPUHU SIHTM BapUAHTIAPUHU f03ara KEJMIIWTa, sTHTH
TWUIAPHU Taia0 Oynuinura, alpuMm THWUIAPHU 3ca HWYKOIMO KETUIIUTa
onmub kenau. Xo3upja KeHr Tapkairad tTuiapra Object Pascal, C++, C#,
Php, Java, Asp Twmuiapu xucoOnanamu. XycycaH, C TWIMHUHT
TaKOMMWJLIAIITal BapuaHTu cudaruaa C++ TUIUHU OJUIIUMHU3 MYyMKHH.
1972 wwunpa Jenunc Putu Ba bpanian Kepunerm tomonnman C 1w
apatungu. 1980 umnma bespH Crpayctpon C twimHuHr ainoau C++
TUJIMHUA SIPATAUKH, YHJIa CTPYKTypalld Ba OOBEKTra MWYHaITUpUITaH
nporpaMmaianl TeXHOJOTHSICUTa TAasHTaH XOJJa Mporpamma sipaTUll HM-
KOHHSITU TYFUIIH.



1- 000. C++ THJIM Ba YHMHT JIEKCHMK aCOCH

C++ Tuuaaru nporpaMmma Ty3WJIMIIA BAa YHUHT KOMIITWJIAUSACH

C++ Tunuaa nporpamMma sipaTuill OUp HedTa OOCKUWIapJaH uoopar
oynanu. Jlactinabd, maTH Taxpupuja (ojaTaa nporpammainan MyXATUHUHT
Taxpyupujia) IporpaMMa MaTHU Tepwiaau, Oy (alIHUHT KeHrahTmacu
«.cpp» Oymamu, Kelimarm Oockuyma mporpamma MaTH €E3uirad  (aiin
KOMITWJIATOPTa y3aTWUjiafy, arapja IporpamMmajia XaTojdukiap Oyimaca,
KOMITUJISATOP «.0b)» KEHrauTMaiau 00beKT MOAYJ QaliMHU XOCHJ KWJIAJIH.
Oxupru Kagamja KOMIIOHOBKa (MUFyBUM) €pAaMua «.€Xe» KEeHrahTMasiu
OaxkapwiyBun (aiin - nmporpamma xocui OVnaau. bockuunapaa rosara
KeJIyBuUM (aliyulapHUHT HOMJIapU OOIIIaHFUY MaTH (AMIMHUHT HOMH
Owan Oup Xui Oynaau.

KoMmmunsamus xapa€HUHUHT V3M XaM WKKATa OOCKHYJAH TAaIlIKUII
tonaau. bommpma mpempoiieccop HIUIAWINA, Yy MAaTHAArd KOMITHJISIIUS
TUpEKTUBAJIapuHu Oaxkapanau, XycycaH #include mupextuBacu Oyitnua
KypcaTwirad kytyoxoHanapaan C++ Tuwimna €3uiarad MOAYJUIApHU TPOT-
pamMma TapkuoOura kuputaau. lllyHnan cyHr keHralTupwiral nporpamma
MaTHM KOMOWJISATOpra y3atwiaau. KoMmwisitop y3u XaMm mporpamma
Oynu0, YHMHT y4YyH KUPYBUM MabiaymoT OYynub, C++ Tunupa €3umiran
nporpaMma MaTHM XucoOnaHaau. Kommumarop mnporpamMma MaTHHUHU
JekceMa (aromap) dJeMEHTIapra axparaad Ba YHU JICKCUK, KeMMHYAIUK
CUHTAaKCHK TaxJIWJ Kuiaau. JIeKCMK TaxJui >kapaéHWIa y MaTHHH
JeKceManapra axpaTull Y4yH «IpoOesl aXpaTyBUMCHHM» HIILIATaIH.
[IpoGen axparyBuncura - mpoOen Oenrucu ([1°), “\t* - TaOymsamus
oenrucu, ‘\n’- KEMMHIU KaTopra yTUII OeJrucu, OOLIKa akpaTyBUMIAp Ba
M30XJIap XHCOOJIaHAIH.

[Iporpamma MaTHU TyIIyHapJd OYIUIIN YUyH U30Xj1ap UIUIATHIAIN.
N3oxjap KOMIWIATOP TOMOHHUIAH «YTKa3uO» 1000opwiagd Ba yJap
IporpaMma aMajl KWIMIINTa Xe4 KaHIal TabCUp KWJIMaKIH.

C++ Tunmaa u3oxJap UKKU KYPUHUILA E3WIIUIIA MYMKHH.

bupununcuga “/*” nman OomnutaHuO, “*/” Oenrwiap oOpalUFUIA
xKoinamrad Oapya Oenrmiap KETMa-KeTJIMTM U30X ~ XUCOOJIaHadH,
UKKUHYUCU «caTpui H30X» Ae0 HomiaHagu Ba y “//” OenrunapaaH
OOIlIJTaHTaH Ba caTp OXHpUrada €3uiiral Oenruiap KeTMa-KeTIuru oynaau.
N30XHUHT OWpUHYM KYpUHHIIMAA €E3WIraH H30XJIap Oup Heda catrp
Oynuim Ba ynapaaH keiind C++ oneparopiiapu JaBOM ITHIIN MYMKHH.



Mucoun.

int main ()

{

// 6y xaTop muB0x xXmucobiaHagu
int a=0; // int d;

int c;

/* int b=15 */

/* - mnsox 6ounaxHmmum

a=c;

usox, Tyraum */

return O;

}

[Iporpammana d, b y3rapyBuniiap 3baoHIapy MHOOATra OJMHMANIN
Ba a=C amMaJIi OakapuIMaian.
Kyitnga C++ trunmparu coaia nporpaMma MaTHH KEITUPUIITaH.

# include <iostream.h> // capmaexa bannum xKyuyu

int main () // 6om dyuxumst TaBcubm

{ // 6sok 6omnaHMmun

cout << ”Salom Olam!\n”;// caTpuu uomn sTuum

return O; // byHkuusT KanTapaguraH KuUMaT
} // 6ok Tyraum

",

[Iporpamma Ga>kapuiauIIM HaTHXKacuaa skpanra “Salom Olam
U YOI STUIIAIH.

[Iporpammanunr 1-catpuna #include.. mpemnpoiieccop IUpEKTUBACH
Oynu0, mporpaMma KOJIWra OKMMIIM YKHUI/€3uil (DYHKIUSJIADU Ba YHUHT
y3rapyBuuiapu IbJIOHM Koimamran «iostream.hy capinaBxa daiinnHu
kymaau. Keliunru katopiiap/ia mporpaMMaHUHT SITOHA, aCOCUM (DYHKIIUSICU
- main() gynkuusicu taBcudu kentupwirad. lllyHu Kailg 3TUII KEpaKKH,
C++ mporpammacuna ambarra main() QyHkuuscu OYIMIIM IIapT Ba
nporpamma 11y QyHKIUSHA Oa)kapuIll OuiiaH ¥3 UITUHU OOIIaiIu.

[Iporpamma TaHacuga KOHCOJ peXUMUIA Oeiarwiap KeTMma-
KETJIMTUHU OKHWMIa YHUKApUII aMajiu KYJUIaHWwirad. MabiyMoTiaapHU
CTaHJApT OKUMIa (dKpaHTra) 4YHUKApuIl Y4YyH KyWluaaru Qopmart
UIUTaTHJITaH:

car-

cout << <udona>;

by epna <udopa> cudaruna y3rapyBuM €KUM CUHTAKCUCH TYFpH
€3wiIraH Ba KaHIaWaup KuiiMaT KaOyn KWIyBUM THJI H(OJACH KETUIIH
MYMKHH (KeuuHuaniuk, Oypuaxk Kasc uvuea onuHean y30exua camp oCmuHu
mu mapkubuea Kupmaouean myulyHia 0eb Kabyn Kunuul Kepax).



Macamnau:

int uzg=324;
cout<<uzg; // B6yTyH COH uYom »THUIanu

bepuiirannapau craHiapT OKMMIaH (OfaTAa KiIaBHATypalaH) YKHII
Kyhugaara ¢popmataa amaira OmupuiIaan:

cin >> <y3rapyBun>;

by epaa <y3rapyBun> KuiiMart KaOyJ KMJTyBYM y3rapyBUMHUHT HOMHU.
Mucour:
int Yosh;
cout<<”Yoshingizni kiriting ” ;
cin>>Yosh;

Bbytyn Typaarum Yosh y3rapyBuncu KUPUTWITaH KUAMAaTHU Y3Jaml-
tupaau. Kuputunran KalMaTHU Y3rapyBud TypUTra MOC KEIUIINHU
TEeKIIMPUII  MACBYJIMATH  [pOrpaMMa  TY3yBUMCHUHUHI  3MMMAacura
FOKJIaHa/IH.

bup maiTHuUHT ¥3uma mpoOen BocHTacHaa OUp HEYTa Ba Xap XUl
TypJlard KUHUMaTJIapHU OKMMJAH KUPUTUII MyMKUH. KuliMatr KupuTHIl
<enter> TyrMacuHU OOCHUIIl OWJIaH Tyrau. Arap KUpUTUITaH KUAMATIap
COHHU Y3rapyBUMWJIap COHHUJAH KyI OYica, «opTUK4a» KuitMatiap Oydep
XOTHpaJa CakJaHuO KOoJaau.

#include <iostream.h>

int main()

{

int x,y;

float z;

cin>>x>>y>>z;

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

}

V3rapyBumiapra KuiiMaT KUpHTHII Y4YH KJIABHATYPa OPKAIH
10 20 3.14 <enter>
xapakatu amaira omnpwiaay. llyHu Kaiua STUII KEpaKKX, OKUMIa KHMMaT

KUPUTHILA TIPOOET aXpaTyBuu XHCOOJaHAIu. XAaKUKUW COHHUHT OyTyH
Ba Kacp KUCMJIapu ‘.” Oelrucu OuiiaH akpaTHIIa Iu.

C++ tuu andaBuTH Ba JiekcemaJiap
C++ Tunn andaBuTH Ba JIEKCEMallapura Kyluaaruiap Kupajiu:



- KaTTa Ba KMYMK JIOTUH ajdaBuTu xapdiapu;
- pakamnap - 0,1,2,3,4,5,6,7,8,9;
- wmaxcyc oemrunap:“ { } [[]()+-/ %\ ; :?2<=> 1 & ~# " *
AndaBut OenrunapuiaH TUWJIHUAHT JEKCeMallapu MIaKUTaHTUPHIIAIN:
uaeHTU(UKATOpIAp; KaduT (XU3MaT4d €KW 3axyupajliaHraH) cysiap;
y3rapmaciap; amaiap OeNrIaHuIIIapy; aXXpaTyBUnap.

NnenTuduraropiaap Ba KaJIuT cy3jiap

[Iporpammarnani TUIMHUHT MYXUM TasH4Y TylIyHYajdapuaaH OupH -
UIeHTUPUKATOp TywmyHyacuaup. HMoemmughukamop JneraHjga KaTTa Ba
KMYMK JIOTMH Xapdiapu, pakamyiap Ba Tar um3uk (° °) OenrwnapuaaH
TaIlIKWJI TONTaH Ba pakamjaH OOlIaHMaWIuraH Oeirmiap KeTMa-KeTJIUuTru
TymyHuiaan. Unentudukaropnapaa xappiaapHUHT peructpiaapu (karrta
€K1 KUUUKIUTH) Xucobra onunanu. Macanan, RUN, run, Run - Oy xap xun
uaeHTudukatopaapaup. MaeHtudukatop y3yHIUTHTa dYerapa KyuuiMma-
raH, JICKUH yJjiap KOMIWIATOPp TOMOHMAaH ¢akaT Oommaaru 32 Oenrucu
OwrtaH dapKiIaHaIu.

Nnentudukaropiap Kaautr cyznap, y3rapyBuwiap, QyHKIUsIap,
HUIIIOHJIAp Ba OOIIKAa 00BEKTIIAPHU HOMITAIIIA UIIUIATHIIA]IN.

C++ TWIMHUHT KaJIUT Cy3Japura Kyiujaaruiap Kapaju:

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

IOkopuna kentupuiaran wuaeHTU(UKATOPJIApPHU OOIIKa Makcajiia
UIIUTATHII MyMKHH 3Mac.

[Ipouieccop peructpiaapuHu Oenruiaml ydyyH KyHuJard cysiap
UIJIaTHIagu:

_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.

bynapgan Tamkapu «  » (MKKATA Tardyu3wk) OelTrwiIapuiaf
OouutaHran uaeHTUUKaTopiaap KyTyOxoHamap y4yyH 3axupananrad. Ly
cababmu ‘ ’ Ba «__ » OenrwiapHu WACHTU(UKATOPHUHT OMPUHYU OENrucu
cudaruga wunuiatmMaraH MabKynl. Wnentuduxarop Oenrunap opacujaa
npoOen WIUIATUII MYMKHH 3Mac, 3apyp Oynranma yHuUHT YpHura ° °
unuiatuil MyMkuH: Cilindr radiusi, ailana_diametiri.
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2- 000. C++ Triuaa OepuiIran/iap Ba yJIapHUHT
TypJiapu

Yi3rapmaciap

Vzeapmac (numepan) - 6y QUKCHpIAHTaH COHHM, CATPHH Ba OEITMHH
ndoaanoBun JeKCeMaaup.

V3rapmaciap Germnta Typyxra OymuHAmM - Gymyn, xakuxuii (cy3yeuu
HYKmanu), camab ymunyeyu, Oeneu (aumepau) Ba camp («CmMpuHey,
Jumepau camp).

Komnunarop ¥y3rapmacHu JiekcemMa cudaruga aHUKIAWIu, YHra
XOTHUpaJaH >KOW a)xkpaTaJu, KYpUHUILIM Ba KHilmMaTura (Typura) Kapad moc
rypyxJjapra oymnaam.

Byrtyn y3rapmacaap. bytyn y3rapmacnap Kyiuparu gopmariapaa
Oymanu:

- YHIIMK COH;

- CaKKM3JIMK COH;

- YH OJTWIMK COH.

Vunux yseapmac 0 pakamumad Gapkid pakaMIaH OOILIAHYBYH
pakamiiap ketMa-keTiuru Ba 0 xucobnanaau: 0; 123; 7987; 11.

Manghuii yseapmac - Oy umopacus y3rapmac O0ynu0, yHra Qakar
UIIIOPAHU Y3rapTUPHUII aMalid KYJUTaHWITaH J1e0 XucoOIaHaIu.

Caxxuznux yzeapmac 0 pakamugaH OONIIAHYBYM CAKKHU3JIMK CAHOK
cuctemacu (0,1,..,7) pakamiapuJaH TalIKWI TOINraH pakamjap KeTMma-
KETJIUTH:

023; 0777; 0.

Vu onmunux yzeapmac 0x éku 0X OenrunapujaH OOIUIaHAAUTaH YH
OJITWUJIMK CAHOK CHUCTEMAacCH pakamilapuJaH MOOpaT KeTMa-KETJIUK XHUCOO-
JaHaIu:

Ox1A; OX9F2D; 0x23.

Xap@ Genrmnap uxTu€puil perucrpiaapaa OepHINIIT MyMKHH.

KoMmuisiTop COHHUMHI KuWMaTura Kapad yHra MoC TYpHHU
Oenrunaiian. Arap TwiAa OelrujaHraH TypJiap OporpaMma Ty3YBUHMHHU
KaHOATJIAHTUpPMAaca, y OIIKOp paBHIIJAa TYPHH KYpPCATHUIIW MYMKHH.
byHuHr yuyH OyTyH y3rapMac pakamiapu oxupura, mnpooencus | éku L
(long), u éxu U (unsigned) &3umamu. 3apyp XoJuiapaa OuTTa y3rapmac
y4yH Oy OeNTHIapHUHT UKKUTACUHU XaM WIUIATULI MYMKHUH:

451u, 012U1, OxAZ2L.
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XaKukKui y3rapmaciaap. XakdakKai y3rapmaciap - Cy3yBUd HYKTAIU
COH OYnuO, y UKKHU X1 ¢popmaTia OSpUIUIIN MyMKHUH:

- VHnmuk (ukcupianran Hykrtanu ¢opmarna. by kypuHuiga coH
HYKTa OpKQJIM aXpaTWirad OyTyH Ba Kacp KUCMJIap KypuUHHUIIKIA OYiIamau.
ConHuHr OyTyH €KM Kacp KUCMHU OVIMaciuru MyMKHH, JIEKMH HYKTa
anbarra OYynumm kepak. @DOUKCHpIAHTaH HYKTald y3rapMaciapra
MHUCOJIIap: 24.56; 13.0; 66.; .87;

- DKCIOHEHIMAJI IIaKJIJa XaKUKud Yy3rapmMac 6 Kucmaad wubopar

oymaau:

1) OytyH kucmu (YHIHM OyTYH COH);

2) YHJIM Kacp HyKTa OeNrucu;

3) xacp kucMu (YHJIMK UIIOpacu3 y3rapMmac);

4) skcnioHeHTa oenrucu ‘e’ €ku ‘E’;

5) ¥H papaxacu KypcaTkuuu (YHIU OyTyH COH);

6) kymumua oenrucu ( ‘F’ €xku ‘f° , ‘L’ €éxm ‘1”).

OKCHOHEHIMa IIAKJIJAard ¥y3rapMac COHJIapra Mucoiuiap: le2;
5e+3; .25e4; 31.4e-1 .

Bearn y3rapmacaap. benru y3rapmacmap kymTupHoK  (¢,’-
arocTtpoduiap) HUura OJIMHTaH ajloXyujaa Oelrwiap/iad TallkwI Tonaau Ba y
char kanuT cy3u Owian aHukjanaau. benaru y3rapmac yayH xotupaaa oup
O0allT >KOM aXpaTWwiaJi Ba YHJAa OyTyH COH KYpUHHUIIUJArd OEITHHUHT
ASCII xomm xoinmamanu. Kylunarumap Oenru y3rapmaciapra MHUCOI
Oynmagu: e’ , 'Q', "7, 'z’ )W '+’ ,’'w’ ,'*' ’a’', ’'s’.

1.1-xanBan. C++ tunua escape -Oenruiap >kKaJBajiu

Escape Wrxen
Gearmaapy KO/ Homu Amag
(16 con)

\\ 0x5C \ Teckapu €H YM3MKHU YOI ITHUIIT
\V 0x27 ‘ AnocTpogHH YOI ITHII
\” 0x22 “ KYIITHPHOKHY YOI 3THLI
\? 0x3F ? Cypok 6enrucu
\a 0x07 bel | ToBym curHaymau 6epuii
\b 0x08 bs Kypcopnu 1 Genru ypHura opkara KauTapuii
\f 0x0C ff Caxudanu yTKa3uI
\n 0x0A If Karopuu yTkazuin
\r 0x0D cr Kypcopuu aiiHu KaTOpHUHT OOIIUTa KaTapuill
\t 0x09 ht HagOarnaru taOysisiius >koMura yTUIn
\v 0x0D vt Beprukain tabysnsiuusg (macrra)

\000 000 CakKU3IIMK KOIU

\XxNN OxNN benru yH ontunuk konu Owinan OGepuiiran
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Alipum Oenru y3rapmaciap ‘\’ OenrucujaH OouwiaHaau, Oy Oenru
OupuHYMIaH, rpaduKk KYpUHHUILITA 3ra OyIMaraH y3rapMmaciapHu Oenru-
JalIi, UKKUHYUJAH, Maxcyc Bazudanap IOKJIaHran Oenruiap - anoctpod
oenrucu(‘), capon 6enrucunu (‘?°), Teckapu €H 4u3uK OenrucuHu (‘\’) Ba
WKKWTa KYIITUPHOK OenrucuuHu (‘°) 4om KWUIUII YYyH HILIATAIaIH.
YHnan Tamkapu, Oy Oelru opkKaiau OeIrMHU KYPUHHUIIUHU dMac, Oaliku
omkop pasumia yHUHT ASCII KOIMHM CakKW3IUK €KH YH OJITUIIUK
makiaga €3uil MyMKUH. byHpail Oenrupgan OonuiaHran Oenruiiap escape
KeTMa-KeTnukiap aevnnaau (1.1-xagsain).

C++ tunnpa kymumya pasuiga wide xapdau y3rapmaciap Ba Kyn
OeNruiIn y3rapMaciap aHUKJIaHTaH.

wide xapdnu y3rapmaciap Typu MUUIMA KOJJIapHHU OelITWiall yuyH
KUpUTIIITAaH OYynmub, y wchar t kamut cy3u Owiadn Oepuiaau, Xamjaa
XoTupaaa 2 0alT koM srayutaian. by y3rapmac L 6enrucunan 6onuiaHaau:

L’\013\022’, L’cc’

Kym Genrunu y3rapmac Typu int 6ynu0, y TypTTa Oenruman udopar
OYJIUIIIN MYMKHH:

"abe’, \001\002\003\004’.

cC 9

Carp ys3rapmacaap. Hkkurta KymtupHok (“,”) W4YMra OJWHTaH
Oenruiap KeTMa-KeTIUTH camp y3eapmac NeHnnaau:

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

Carp wumpa escape KeTMa-KeTJINTH XaM WIUIATAIUIIN MYMKHH,
¢dakar Oy KeTMa-KeTJIMK anocTpodcus E3uaiu.

[IpoGen Ounan axkpatu® €3uira” carpiap KOMIUISATOP TOMOHHIAH
ATOHA caTpra yJiaHa Iy (KOHKaHTCHAITHS):

"Satr - bu belgilar massivi” /* 6y caTp KeMMHIU
carpra kyumnangu */ ”, uning turi char[]”;
by €3yB

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

€3yBH OMJIaH YKBUBAJICHT XUCOOJIaHAIH.

VY3yH carpHu Oup HeuTa KaTopra E€3Will MyMKHH Ba OYHUHT Y4yH
KaTop oxupuzaa ‘\’ Oenrucu Kymunaau:

"Kompilyator har bir satr uchun kompyuter xotirasida\

satr uzunligiga teng sondagi baytlardagi alohida \
xotira ajratadi va bitta - 0 giymatli bayt go’shadi”;
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IOkopunarn yura karopaa €3wirad catp kenatupuirad. Teckapu €H
yu3nk (‘\’) Oenrucu KeWWHTH KaropAa €3Wiral Oenruiap KeTMa-
KETJIMTUHU IOKOPUAArv caTpra KYIIUI KEepakJIUTuHU Oungupanau. Arap
KYIIWIaAuran carp OolIaHWIIMAa Mpodesiap Oyica, yinap Xam caTp
TapKUOWTra KUpasu.

Catp xotupana xoinamrangaa yHuHr oxupura \0’ (0 xoaau 6enru)
Kymuiaad Ba Oy Oenru carp TyrarannuruHu Owinupanu. Iy cababmum
caTp Y3yHJIUTH, YHUHT «XaKUKHiI» KHMaTuaH OuTrara Kyn Oyiaau.

bepuiaraniap rypJjapu Ba y3rapyBuuJjap

[Iporpamma OakapwivIM MaUTHAAa KaHIauaup OepuiiraHiapHU
cakJiad TypuIll y4yH Yy3rapyBumjiap Ba y3rapMaciiapjaH (oiiiaaHuIain.
V3eapyeuu - mporpamMmma 00BeKTH OYITHO, XOTHpagaru OUp HeuTa sueiika-
JapHU Brajulaiiii Ba OepWiIraHjapHu cakjall Y4YyH XW3MaT KHJIaJu.
V3rapyBun HOMTa, yT4aMra Ba GOIIKA aTpHOYTIApra - KYpHUHMII COXACH,
amMajl KWIMII BakTH Ba OoOlKa XycycusaTjiapra osra Oyianu.
V3rapyBumIapHy MIIIATUII yY9YH yJap al6aTTa bIOH KHIHHUIIH Kepak.
OBJIOH HaTWXKachUla y3rapyBud YUYyH XOTHpaJaH KaHIAUAup coxa
3axXHUpajiaHa/iv, coXa Ya4aMu 3ca Y3rapyBUMHUHT KOHKPET Typura OOFJIUK
oynanu. UlyHu Kaiim »TUII 3apypku, OWTTa Typra Typid amnmapar
wiatopmanapaa Typianya K0l aXXpaTUIHIIA MyMKHH.

V3rapyBun SHIOHM YHHHT TypHHH aHHKIOBYH KAaJTUT CY3H OMIAH
OonutaHaau Ba ‘=" OENTHMCH OPKaIW OOLUIaHFWY KUiMaT Oepuiianu (mmapt
smac). butra kanut cy3 Ounan Oup HeuTa Y3rapyBUMIAPHU IBJIOH KUJIUII
MyMKUH. ByHWHT yuyH ¥y3rapyBuuiap Oup-Oupupan ,” Oenarucu OuiaH
AKPATHIIAIH. DBIOHNAp ;> GeArucH OWIaH Tyraiiu. Y3rapysun HOMH 255
OeJruaaH OLIMAacIUTU Kepak.

C++ THIMHMHT TasiHY TYpJIapHu

C++ TWIMHMHT TasiHY TypJiapy, YJIapHUHT OallTiiapiarv ymyamiaapu
BAa KMMMATIIAPUHUHT yerapajiapu 1.2-xanBanjga KEATUPUIITaH.

Bytyn con Typaapu. ByTyH coH KuiimMaTiapHu KaOys KWJaguraH
yarapyBumiap int (OytyH), short (kucka) Ba long (y3yH) KaJuT cy3nap
OWIaH aHWKJIAHAAW. Y3rapyBuM KWiMATIapH HWIIOPANH OYJIHIIM KU
unsigned KanuT cy3W OWJIaH UIIOPACH3 COH cUdaTha KapaJTuIld MyMKUH
(1-umoBara kapasr).

Bearu typu. benru typunaru y3rapysumiiap char kanur cy3u Ounan
oepwianu Ba ynap y3uma OenruHuHr ASCII komunu cakmaiiau. benru
TypyAard Kuimatiap HUcOaTaH Mypakka0d Oyirad Ty3uiamanap - carpiap,
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Oenruiap MacCUBIApH Ba XaKo3aJapHW XOCWUJ KIIHIIAA WIIaTHIAINA
(2-usoBara Kapasr).

1.2-xanBan. C++ TWIIMHUHT TasiHY Typaapu

Typ Homu baiitiapaaru Kuiimar yerapacu
yJI4amMu

bool 1 true €xu 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 pa3psm) 2 -32768..32767
int (32 pa3psm) 4 -2147483648..2147483647
unsigned int (16 pa3psain) 2 0..65535
unsigned int (32 pa3psm) 4 0..42949667295
unsigned char 1 0..255
char | -128..127
float 4 1.2E-38..3.4E38
double 8 2.2E-308..1.8E308
long double (32 pa3psinun) 10 3.4e-4932..-3.4e4932
void 2 ¢xu 4 -

Xakukuid con typu. Xakukui coniap float kammt cy3u Owitan
BJIOH KWIMHAAW. by Typaaru y3rapyBuM ydyH XoTupanga 4 OalT xou
axpatuiagd Ba  <ulIopa><TapTUO><MaHTHUCCa™> KOJIUNUAA COHHU
cakyaiau(l-umoBara Kapasr). Arap Kacpiau COH XyJa KaTTa (KHYHK)
KUMaTiapHu KaOyin Kwiaauran Oyica, y xotupaau 8 €ku 10 Oaiitna
VMKKWJIAHTaH aHUKJIMK KYpUHHILINJIA caKjIaHaau Ba Moc paBumga double Ba
long double kanut cy3mapu Ounan 3bja0H KuiauHaau. Oxupru xonar 32-
paspsAIu TiatgopManap yuyH YpUHIH.

Mantukuii Typ. By Typmaru y3rapyBum bool kamut cy3u Ounad
9BJIOH KWJIMHAAK. Y Typaaru y3rapyBuu 1 0auT sxoit sramnaiau Ba O (false,
énron) €xku 0 kuiiMarwaaH Qapkiau Kuimar (true, pocT) Kalys KHlaaw.
MaHTUKUI Typaarud y3rapyBUwiIap KuWMatiap ypracujaarda MyHocadat-
JapHu udomanaiurad MyJioxasaJlapHU pOCT EKU EIFOH  DKAHJIUTHHU
TaBcu(ramaa KyIgaHWIagd Ba yiaap KaOyd KujaauraH Kuiimatiap
MaTeMaTHK MaHTUK KOHYHHUSITIAPUTa aCOCIIaHAIH.

Mamemamux maumur - (QUKPIANTHUHT MIAKIA Ba KOHYHHUSTIApU
XaKujaard ¢aH. YHUHT aCOCHHHM MyJoXaszajlap XMCOOM TaIIKWI KWJIaiu.
Mynoxaza - 6y uxtTu€puit xxymsa 0ynu0, yHra HucOaTaH pocT €K EIFOH
¢ukpHu Omnaupul MyMKkuH. Macanan «3>2», «5 - kydT con», «MockBa-

15




Ykpauna novitaxti» Ba Xako30. JIekuH «0.000001 kuumk coH» Kymiacu
MyJ10Xa3a XUCOOJIAHMAWIM, YYHKH «KUYMK COH» TYIIYHYACH XyJa Xam
HUCOUM, ’TbHU KUYMUK COH JIeTaHja KaHJal COHHM TYIIYHUII KEPAKIUTH
aHukK sMmac. IIIyHUHr y4yH IOKOpUAArv XymiaHU POCT €KU EIFOHJIUTH
xakuaa GUKp OMIITUPHUII KUHHH.

Mynoxa3zanapHUHT  POCTIIMUTM  XojaTiapra OOFJMK  paBulIga
y3rapuiiy MyMKuH. Macanan «OyryH - yopiian6a» KyMJIacHHU POCT EKU
CIFOHJIMTU allHW KapajaéTraH KyHra OOfiauK. Xyaau myHjaan «x<O0»
KYMJIACH X Y3TapPYBUMCHUHUHI aWHU IMAWTAArW KAUMMAaTHATa MOC pPaBUIIIA
pOCT €KM EFOH OYynaau.

C++ Tunmaa MaHTUKUN TYp HOMH aHTIUSIIMK MatemaTuk JKopx byn
mapadura bool cy3u Ounan udonananran. Mantuxkuii amamiap «byn
anredpacu» nenunaam.

MaHnTuknil MyJioxaszanap yCTH1a yuyTa aMall aHUKJIaHTaH:

1) unkop - A Mynoxa3zaHu UHKOPH JieTaHaa A pocT OyiaraHja €1roH Ba
EFoH OYNTraHja pocT KUMaT KaOyJl KWIIyBUM Mysoxaszara atwiaau. C++
TANUIa UHKop - ‘!’ Oenrucu Owinan Oepwinaau. Macaman, A Mynoxasa
MHKOPH «!A» KypuHUIINAA E3UNa0U;

2) xonvlokyusi- WUKKUTa A Ba B wMyloxazamap KOHBIOKIUSICH €EKU
MaHTUKUH kymaiTMacu «A && By kypunuiira sra. by mynoxasza ¢akar A
Ba B mynoxazanap poct OynrangaruHa poct Oynaau, akc XoJjjga €IFoH
oynanu (omatna «&&» amanm «Ba» Ae0 Ykunamu). Macaman «OyryH
OMHUHI 5 KyHH Ba OyryH uopiiaHOa» MyjoxXa3zacu OWHHUHT 5 KyHH
yopiianOa OVirad KyHjIap Y4yHTHHA pOCT OYanu;

3) ouzvronkyua - UKKUTa A Ba B Mynoxazamap AM3BIOHKIMACH EKU
MaHTUKUN WUFUHIUCU «A || B» kypunumiga €3mnanu. by Mmyrnoxasa poct
oymumm yuyH A €ku B MyrnoxazamapmaH Oupu pocT OYIUIIM eTapiiu.
Opatna «||» amanu «&xu» 1ed YKumaau.

IOxopuma kentupuiarad GuKpIap acocuaa MAaHTUKHK amMailiap YIyH
POCTJIMK >KaJiBaJi aHUKJ1aHTaH (1.3-xaaBain).

1.3-xanBan. MaHTHKME aMaJ1ap YYyH POCTJIMK KaJBaJu

MyJioxa3ajap MyJoxa3ajap ycTuaa aMmajiap
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
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MaHTUKMK Typ KUKAMATiIapyd YCTHMAA MAaHTUKUNA KYyNauTHUPHIL,
KYIIMII Ba HWHKOP aMaJUIapMHU KyJUulalll OpKajd Mypakkad MaHTUKHIA
udonanapHu Kypuil MyMKUH. Mucon ydyH, «X -MycOar Ba y KUWMAaTH
[1..3] connap opanufrura TETHIILINA dMAc» MYJ0Xa3aCHMHU MaHTUKHUK ndoaa
KYPUHUIIN KyHugammda Oyiaam:

(x>0) && (y<1]| |y>3) .

void Typm. void Typumaru mnporpamMma OOBEKTH X€4u KaHmai
KuiimMaTra sra Oynmaiiau Ba Oy TypAaH KypWUIMaHUHT THJI CHHTAKCUCHUTA
MOC KEJNWIIMHU TabMHUHIAIl Y4YyH Huomatainaad. Macanan, C++ tunm
CUHTaKcUCH (QYHKIMS KUWMAT KaWTapuIIMHU Tanad Kuiagud. Arap
GyHKUIMS KUMAaT KakTapMaiauran 0yica, y void kanut cy3u OuiiaH 3bJIOH
KUJIMHAIN.

Mucosnap.

int a=0,A=1; float abc=17.5;

double Ildiz;

bool Ok=true;

char LETTER=‘z';

void Mening Funktsiyam() ;/* ¢ymxumsa kanrapaaurasx

KumMaT mHoGaTra oJsmuMamgm */

TypJaanran y3rapmacJap

Typinanran y3rapmacnap XyIaud y3rapyBuUWIapAeK HILIaTWIAAd Ba
WHUIMATU3AIUs KWIMHTaHaaH (OONUIaHFUY KuiiMaT OepuiiraH/laH) KeuuH
YJIApPHUHT KUIMaTUHU Y3rapTupuO OyIMaiiu.

Typmanran ysrapMac 3bpIOHMAA const KajauT Cy3W, YHIAH KEWHH
y3rapMac Typu Ba HOMH, XaMJa andarTa MHULIUaIN3aus KUCMU Oy iaan.

Mucon Tapukacuia TypJiaHraH Ba JIMTepall y3rapMaciapiaH ¢oiina-
JaHTaH XoJiJa paauyc Oepuwirasja aiiaHa p3acuHu XucoOaaiiurad mpor-
paMMaHH KeJITHPaMHU3.

#include <iostream.h>

int main()

{

const double pi=3.1415;
const int Radius=3;
double Square=0;
Square=pi*Radius*Radius;
cout<<Square<<‘'\n’;
return 0;
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[Iporpamma Oom (YHKIMSCMHUHT OOILLIAHUIIKIA UKKUTA - Pl Ba
Radius ¥y3rapmaciapu 53bJOH KWIMHTaH. AiJlaHa [03aCUHU AHUKJIOBYHU
Square ¥y3rapmac Ae® O3BJOH KWJIMHMAaraH, 4YyHKH Yy Iporpamma
Oaxapunummuaa Yy3rapaau. AijlaHa paJguyCUHHM TMporpaMMa HIUIAIInaa
y3rapTUpHUIll MyJDKallJlaHMaras, 1y cababnu y y3rapmac cudartuaa dbJI0H
KWJIMHTaH.

Cana0 yTuiyBuYM TYp

Kyn mMukmopmaru, MaHTHKaH OOFJlaHTaH Yy3rapMmaciapjaH ¢oiiaana-
HWITaHAa caHa0 YTuiayBYd TypAaH ¢oinananunranu mabKyn. CaHab
YTWIIyBUM Yy3rapmaciap enum KajuT Cy3u OW/laH aHuKJIaHaad. Ma3myHH
oyitnua Oy ¥y3rapmaciap ojaui OyTyH coniapaup. CanHal® YTHIyBUM
y3rapmaciap C++ cranaaptu Oyiinda OyTyH TypJaru y3rapMaciiap Xucoo—
JaHaaud. Xap Oup y3rapmacra (CoHra) MasMyHjJIu HOM Oepwuiaaud Ba Oy
UACHTU(OUKATOPHU TPOrpaMMaHUHT OOINKa >KOHIapuia HOMIIAIl YYYyH
UIUIATAIUIIN MyMKUAH 3Mac. CaHal YTUIyBYM Typ KyHUIard KypuHUIITa
ara:

enum <caHa0 yTUIAJUTraH Typ HOMU> { <HOM;> =<KuUHMaT;>,
<HOM,> =<KUHUMaT,>, ... <HOM,> =<KUHUMaT,> };

by epna, enum - kanut cy3 (MHIUIM34a enumerate - CaHaMOK); <caHab
YTUIaaMran Typ HOMI>- y3rapMaciiap pyMXaTHHUHT HOMHU; <HOM> - OyTyH
KUIMAaTIM KOHCTAHTaJapHUHT HOMJIapu; <KUWMaT>- IapT OYyimaraH
WHUITMaIn3anus Kuimatu (udoja).

Mucon yuyH xadta KyHiIapu Owiad OOFJIMK Macana euyuniga xadra
kynnapuau dush (mymian6a), sesh (ceman6a), chor (dopmanba), paysh
(maitiran6a), juma (>kyma), shanba (man6a), yaksh (sikmran6a) y3rapmac-
JapyHY UIJIATUII MyMKHUH Ba yJap caHal yTuiiyBuu Typ €plamMuia OUTTa
caTpJia €3uIajIu:

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

Canab yTuinyBuM y3rapMaciap KyHugard xoccara ara:; arap y3rapmac
KHIIMaTh KypcaTuiMaraH Oyica, y OJJIUHTH y3rapMac KuiMaThaaH
outrara optuk OViamu. Kenumyp Oyitnya Oupunuu y3rapmac kuitmatu 0
oynanu.

Nanumnanuzanus €paamuaa  y3rapmMac KUWMATUHU — y3rapTUPHUIL
MYMKUH:

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

by spnonnaa sesh kutimatu 9, shanba sca 17 ra Tenr 6ynaau.
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Canab yTwiyBuUM Y3rapMmaciapHUHI HOMJIApU Xap XWJ OYIuiiu
Kepak, JEKUH YJIApHUHT KUUMAaTIIapyu OUp Xui OYIUIIN MyMKUH:

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

VY3rapMacHUHr KuWMatu uU@oja KYypuHUIIAA OCpUIMIIM MYMKHH,
¢dakar ndoaanaru HOMJIApHUHT KUMMATIIapy 1Ty KaJlaMmjiaraya aHUKJIaHTaH
OyIuIIN Kepak:

enum {ikki=2,turt=ikki*2};

¥Y3rapmacHu KuitmMaTiapu MaH(puil COH OYIUIIM XaM MyMKHH:

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

TypHu 00mIKa Typra KeJTupuil

C++ Tunmaa Oup TypHH OOIIKAa Typra KEJITUPUIIHUHT OIIKOp Ba
OLIKOPMAC MYJIJIapyu MaBXKY/I.

YMyMmaH onrasjga, TypHH OOIIKa Typra OIIKOpPMAac KEITHUPHII
udomana xap Xwia Typjard Yy3rapyBuujiap KaTHAIITraH XoJuiapaa amal
Kwiaan (apanam Typiap apudMeTukacu). AWpuMm XoJuiapaa, XycycaH
TassH4 TypJiap OujlaH OOFJWK Typra KEJITHpHUII amajlapuia XaTOJHUKIIap
[03ara KeJIWIIM MYMKHH. Macanad, XucoOiaml HaTHXACHUIArd COHHUHT
XOTUpPAJaH BaKTMHYA 3rajjlaraH >KOWHM Y3YHIIWIH, YHU Y3JallTUpaguraH
Y3rapyBud y4yH axpaTWraH KO y3yHJIUTHIAH KaTTa Oyica, Kuiimarra
Ara paspsaiapHu UYKOTHII X0JIaTH 103 Oepau.

Ourkop paBuIga Typra KeJITUPHUIIJIA, Y3rapyBUM OJIIUTa KaBC UUK]Ia
OoI1IKa Typ HOMM E3UJIa]IU:

#include <iostream.h>

int main()

{

int Integer 1=54;

int Integer 2;

float Floating=15.854;

Integer l=(int)Floating; // omxop kenTupymum;

Integer 2=Floating; // omxopMac kenTmpu;
cout<<“Yangi Integer (Oshkor): “<<Integer 1<<”\n”;
cout<<“Yangi Integer (Oshkormas): “<<Integer 2<<”\n”;
return O;

}
[Iporpamma HaTW)Xacu KyWHaaru KypuHUITUIA OY1aiu:

Yangi Integer (Oshkor): 15
Yangi Integer (Oshkormas): 15
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Macauna. bepunran 6enruauar ASCII koau don sTwicuH. Macana
Oeyru Typujard KMMMaTHU OUIKOP paBullljla OyTyH COH Typura KeJITupuo
YOI KWJIUII OPKAJIN €YUIIA/IH.

[Iporpamma MaTHu:

#include <iostream.h>

int main ()

{

unsigned char A;
cout<<"Belgini kiriting: ";

cin>>A;

cout<<'\' '<<A<<"'-belgi ASCCI kodi="<<(int)A<<'\n';
return O;

}

[TporpammaHuHT

Belgini kiriting:
CypoBura
A <enter>

amanu Oaxkapuica, SKpaHra
'A'-belgi ASCCI kodi=65

CaTpH 49OII 3THUJIAaU.
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3- 000. Udomanap Ba oneparopiap

Apupmeruk amasiap. Kuiitmart 0Oepuin oneparopu

bepwirannapuu kadta unam ydyH CH++ Twinga amajulapHUHT
KyJa KEHI MaXMyacu aHUKJIaHTaH. Aman - Oy KaHJalaup Xapakat 0ynuo,
y outrta (yHap) €ku WKKWTa (OMHAp) omepaHjyiap ycTuja Oa)kapuiaju,
XUCOO HATWKACH YHUHT KaWTapyBUM KUAMATH XHUCOOJIaHA IH.

Tassau apudMeTrk amamutapra Kymum (+), adupui (-), KynauTHPHII
(*), oynum (/) Ba Oynum KoaaufruHu oiuil (%) amajiapuHu KEeJITHPHUII
MYMKHH.

Amamtap KalTapaaurad KUMMATJIIADHHU Y3JAIUTHPUIN YYyH KAKWMAaT
Oepumi amani (=) Ba YHHUHT TypJid MoOAudUKaANUSIAPU HIILIATUIIA]IN:
Ky, KuiMmat oepuill ounal (+=); aitupuii, Kuiimat 6epui ounad (—=);
Kynmaitupui, KuiiMar oepuin Owian (*=); Oyiaumn, kKuiMar oepuin OunaH
(/=); OynuUIll KOMJUFUHU OJIMIIL, KuiiMat oepuin ouiad (%=) Ba Ooiikaiap.
by XomatimapHUHT yMyMHUI KYpUHUILIHA:

<y3rapyBun><amam>=<udoga>;

Kyiumarn mnporpaMma MaTHUJA aWpuM aMajuiapra MUCOJUIap
KEITUPUJIITAH.

#include <iostream.h>

int main()

{
int a=0,b=4,c=90; char z='\t’;

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;
}
[Iporpamma OaxkapuIuIIM HATWIXKAcHA dKpaHTra KyHuJard cOHjap
KaTopu Maiao Oynaau:
4 188 2 12 9 1 482 2
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NUdoaa rymyHuacu

C++ tununa ugooda - amannap, onepaHjyiap Ba MyHKTalus OEITru-
JAPUHUHT KETMA-KETJIUTu OYiIu0, KOMOWISTOP TOMOHHUJAH Oepuiiraniap
yCTUJa MabiyM OWp amauiapHu Oaxapuiira kypcartma Ae0 KaOyn
KWINHAAUW. Xap Kangad ‘;° Oenru OwiaH Ttyradauradn wudopara mu
Kypcammacu IeNuIaiu.

C++ Tunmaaru THII KypcaTMacura MUCOJI:

x=3%* (y-2.45) ;

y=Summa (a, 9,c) ;

NHKpeMeHT Ba JleKpeMeHT amaJliIapu

C++ Tunuaa onepaH] KMMMaTUHU OMpra OIIMPUIL Ba KaMaWTHPUII-
HUHT camapajii BocuTajlapu MaBxkyad. bynap mnkpemeHT (++) Ba jaekpe-
MEHT (——) yHap amasuiapaup.

Omnepanara HucOatan 0y aMajlJIapHUHT NpedUKC Ba MOCTPUKC KYpH-
Huniapu Oymaau. Ilpedukc kypuHMIIIa aman TWI KypcaTMacu Oyiimda
Ui OaKapWIUIKUIAH OJIIMH ornepanra Kyutanuiaau. [locrgukc xonataa
aca aMmaJl TWJI KypcatMmacu Oyiinya uill OakapuiiraHJaH KeWWH omepaHjra
KYJUTAaHUJIA/IH.

[Ipeduxc €xku mocrdukc aman TymryHdacu ¢akaT KAWMaT Oepuil
ounan OOFNUK udoaanapaa YpuHiIn:

x=y++; // nocTdéuxc

index =--i; // npeéduxc

count++; // yHap aman, ”“++count;” 6muiaH 3KBUBAJIEHT
abc-- ; // yHap aman, ”“--abc; ” 6unaH SKBMUBAJIEHT

by epna y y3rapyBUMHUHT KUMMATUHU X Y3TapyBUUCHTA Y3IIAIITUPU-
Jajy Ba KeWWH OWUTTara OMMpPWIaAu, 1 Y3rapyBUYMHUHI KUIMaTh OuTTara
KamaiTupuO, index y3rapyBuncura y3marmTHPUIa M.

sizeof amasu

Xap Xua Typlard Yy3rapyBuujap KOMIIBIOTEp XOTUpacuja TYypJIH
coHmard OalTimapuu oraiaiinau. byHma, xarToku Oup Typaaru
y3rapyBumiap XaM Kaiicu KOMIIbIOTEpJa €K KaliCH ONEpalioH CUCTEMaa
amaj KWIMHUIOUTA Kapad Typiu yiadamaaru XOTHpaHW OaH]l KWJIMILIA
MYMKHH.

C++ tunupa uxTu€puil (TasHY Ba XOCWJIABUM) TypJard Yy3rapys-
YuJIapHUHT YayamuHu sizeof amanu €pnamujia aHukjiaHaad. by amanHu
y3rapmacra, Typra Ba y3rapyBunra KyJUIaHUIIN MyMKHH.
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Kylinma kentupuiaral nporpaMmaza KOMIBIOTEPHHUHI IiaTdopma-
CUTa MOC PaBHILJIA TastHY TYPJIAPUHUHT YII4amMiIapy 49Ol KUIUHAIN.

int main()

{

cout<<”int Typmu ynuamm:’”’<<sizeof (int)<<”\n”;
cout<<”float Typm ymuamm:”’<<sizeof (float)<<”\n”;
cout<<”double Typm ynuamm:”’<<sizeof (double) <<”\n”;
cout<<”char Typmum ynuamm:”’<<sizeof (char)<<”\n”;
return 0;}

Pa3psaaian MaHTUKMHA amMaJLiap

[Iporpamma Ty3uimn Taxkpubacu UIYHM KypcaTaaudKu, ojaTAa
KYWWITaH MacajlaHW euulnjga Oupop xosaT pyi OepraH €ku HYKJIUTUHU
udonanam yuyH 0 Ba 1 kuiimaT KaOyn KWIyBUM Oatipoxiapoar dhoinana-
Hunaau. by makcaaga Oup €k yHAAH OPTUK OalTiu Yy3rapyBuuiapaaH
¢oitmaniannmr MymkuH. Macanan, bool Typuparm y3rapyBuumHU 11y
Makcajja unuiarca Oynanu. bomka TomonmaH, Oalipok cudaruma OauT-
HUHT paspsjiapuian Goigananuin xaM MyMKuH. UyHku paspsaiap dakart
ukkuTa KuiimMatHu - 0 Ba 1 coHmapuHm KaOyn Kuiaanu. bup Oaiitma 8
paspsa OynraHu yuyH yHAa 8 Ta OalpOKHM KOAJIAIl UMKOHUSTH MaBxkyI.

dapa3 KuIaInK, KYpUKJIam TU3UMHUTa 5 Ta XOHA yJIaHTaH Ba TU3UM
TaxTacuaa 5 Ta 4YUpoKya (MHAMKATOP) XOHAJap XOJATUHW OWIAUpaau:
XOHa KYpHUKJIall TU3UMU Ha30paTU]a SKAHJIUTUHU MOC WHIUKATOPHUHT
€HuO Typuinu (pa3psAHUHT 1 KuiiMaTH) Ba XOHAHU TU3UMTIa yJaHMaras-
JUTUHUA WHJAUKATOp Yurannuru (paspsaaHuHr 0 kuliMaTh) Oungupau.
Tuszum xonatunu udomanam ydyH Oup OallT erapiu Oymaau Ba yHUHT
KUYMK pa3psiAniad 001uiad OemTacuHu Iy MaKkcaiia UIIaTUIl MyMKHUH:

7 6 5 4 3 2 1 0
ind5 | ind4 | ind3 | ind2 | indl

Macanan, OalTHUHT KyHugara xonatu 1, 4 Ba 5 xoHamap KypuKJIaIl
TU3UMUTA YIAHTaHJIUTUHUA OUJIAUPAIH:
7 6 5 4 3 2 | 0
X X X 1 1 0 0 1

Kyhiunarn xagsanga C++ tunumpma OalT paspaaiapu  yCcTHAA
MAaHTUKUN amaJijiap MaXKMyacH KEeJITUPUITAH.
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3.1-xanBan. bailT paspsiayiapu ycTua MAaHTUKUANA amasiap

AmaJjuiap MasmyHu
& Mantukuii BA (kymaitupuii)
| ManTukuit EKU (k§mmm)

AN

Uctucuo kunysun EKU
~ ManTtukuiit MTHKOP (unBepcust)

Pa3zpsiayiu MaHTUKUN aMalIapHUHT Oa)kapylll HATHKaJlapUHU KaaBall
KYPUHHIINAA KyPCATUI MYMKHH.

3.2-kanBait. Pa3psaninm MaHTUKHNA aMaJUTApHUHAT Oa)KapuIll HATHOKaJIapu

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

FOxopuaru KeNTUPUITaH MUCOJT YIYH KYPHUKJIAIl TU3UMUHH Udoaa-
JoBuM Oup OaitTiu char Typugaru y3rapyBUYMHU YBJIOH KHJIUII MyMKHH:

char g taxtasi=0;
by epna q taxtasi y3rapyBuucura (0 xuiimatr Oepuin opkaiu Oapya
XOHAJIap KYpUKJIAIl TU3MMUTa yJIaHMaranjinrua udoaaiaHaam:

7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0

Arap 3-XxOHaHM THU3UMTa yJiaml 3apyp Oyica
q_taxtasi=q_taxtasi|0x04;

aManueyu Gaxkapum kepak, uyHku 0x04,,=00000100, Ba manTuxuii EKU
aMajii HaTwXacuja  taxtasi y3rapyBUucH OalTh KyHWuJard KypUHHIIA

oynmanu:
7 6 5 4 3 2 1 0
0 0 0 0 0 1 0 0

Xyaau myHgad wWyn OunaH OoImIKa XOHAJapHU THU3WMTa yJall
MYMKHH, 3apyp OyJica Oup/laHura UKKUTAaCUHM (3apyp Oyiica 6GapuyacuHu):

q_taxtasi=q_ taxtasi|Ox1F;

MaHTUKUH KYyaUTUPUII OPKAJIM XOHAJAPHU KYpPHKJIAIl TU3UMHJIAH
YUKAPHILI MYMKHH:

q_taxtasi=q taxtasi&OxFD; // OxFD;¢=11111101,
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Xyaau 11y HaTvkKaHu ‘~’ amanujaH (oialaHrad xoJijia XaM OJIHII
MyMKUH. WKKMHYM XOHa THU3UMIa YJIAHTAHJIWTH OWIAUPYBYM OailT
kurimatu - 00000010,, mremak 11y X0JIaTHA MHKOP KHJITaH XO0JI1a MAHTUKUN
KYTIAUTUPUIITHU OakKapHIll Kepak.

q_taxtasi=q taxtasi&(~0x02);

Ba nuxosaT, arap 3-XxoHa WHJIMKATOPUHHU, YHU KaHJal KuMatia
OynummMaaH KaThbUi Hazap KapaMa-Kapilyd XoJiaTra YTKa3UIIHU «UHKOP
kwyBun EKWy amanu €épramuia 6axxapuin MyMKHH:

q_taxtasi=q_ taxtasi”~0x04; // 0x04,,=00000100,

Pazpsiainu MaHTUKUN aMajutlapHM KUWMaT OepHiIl onepaTopu OwuiaH
Oupranukaa OaXapUJIMIIMHUHT KyHUIard KYpUHHUIILIAPU MaBKYyI:

&= - paspsannu BA kuitmat Gepuin 6uiaH;

| = - paspsutn EKY kuitmar 6epuin 6unan;

A= - paspsaaaM ucTUCHO KumyBud EKU kuiimat Gepuin GuiaH.

Yanra Ba yHIra cypuul aMmajiiapu

baittnarm Outnap KuWMaTWHU yanra €KU YHITa CypHUIll YYyH, MOC
paBumga “<<” Ba “>>” amaiyiapu KyJUIaHWUJIaaud. AMangaH KEMUHTH COH
OuTIap HeuTa YpUH yarnra €Ky YHra CypHulll KEpaKJIIUTUHU OWIITUPAIH.

Macamnas:

unsigned char A=12; // A=00001100,=0x0C¢
A=A<<L2; // A=00110000,=0x30,,=48,
A=A>>3; // A=000001102=0X0615=610

Paspsiaymapau n ta vanra (YHra) Ccypuil COHHM 2" COHHWra Kyraii-
Tupuil (OynuIr) amanu OuiaH SKBUBAJICHT OYIHUO Ba HUcOaTaH Te3 Oaxka-
puwiaau. lllynu spTrOOpra onuii Kepakku, onepaH UIIopaiu coH Oyiica, y
X0J/Ia Yamra CypuIlia SHI Yarjard HIopa pa3psad TaKpopiaHaIH
(umopa cakjiaHuO Kojaau) Ba MaH(pUU coHap ycTuaa Oy aman Oaxapui-
raijia MaTeMaTHKa HyKTau-Ha3ap/AaH XaTo HaTHXaJlap ro3ara Keiau:

char B=-120; // B=10001000,=0x88;4
B=B<<2; // B=00100000,=0x20;,=321,
B=-120; // B=10001000,=0x88;4
B=B>>3; // B=11110001,=0xF1,,=-15;,

Iy cababmm, Oy paspsayiv CypuIl amauiapu uiopacus (unsigned)
TypJiard KHMMaTiiap ycTuaa OakapriiraHd MabKyJl.
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Takkociam amaiapu

C++ Twimma KAWMATIApHA COJUINTHPHIN YYyH TaKKOCTAI
amayiapu aHukiaanrad (3.3-kazaBan). Takkocmam amanu OWHap amai
Oynu0, Kyiinaaru KypuHUIITa 3ra:

<omnepaHd;~> <TAaKKOCJall aMaJIu> < OIlepaHgy~

Takkocnmamn aMayUTapUHUHT HATHXKACH - TaKKOCTAIl YpuHiIu Oyiica,
true (poct), akc xouaa false (€nroH) Kuiimat Oymaau. Arap TakKocjallia
apupmetuk udona KaTHamica, YHUHT Kuiimatu O KuiiMatuaad ¢apkiu
xoJiatiap yuyH 1 ne6 xucobimaHaau.

3.3-xanBain. Takkocnam amauiapy Ba YJIapHUHT KYJUTaHUTITH

AmaJjuiap Kyananumm MasmyHu (YKHJIHIIHN)
< A<b “a KnuMK b”’
<= a<=b “a KHIUK KM TCHT b”
> a>b “a karra b”
>= a>=b “a xarTa éxu TeHr b”
== a==Db “aTeHr b”
1= al=b “a TeHr 3Mac b”

«Beprym» amanun

Tun xypwimanapuaaru Oup HeuTa wudOJATAPHU KOMITHISITOP
TOMOHHMJIAH SXJUT Oup udonaa ned Kadys KWIMIIHA YUYYH «BEPry» amalu
KyJUTaHWIaqu. by aMallHM KyJuiall OpKaJiu MporpamMma €3uiiga MabiyM
Oup caMapaJlopJIMKKa 3puiuiin MyMKuH. Onatna «Bepryi» amanu if Ba for
oreparopiiapuia KeHT KyJinaHuwiaau. Macanan, if omeparopu Kyiumaru
KYpUHUIIAA OVIUIIN MyMKHH:

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

by epna, ongun CallFunc() ¢yHnkiuscn yakupuiaaud Ba YHUHT
HATHXKACH 1 Y3rapyBUHMCHTa Y3IaIITUPWIAAN, KEHUH 1 KuiiMatu 7 OwWiaH
COJIMIIITUPHIIA]IN.

AMaJUIAPHUHT YCTYHJIUKJIAPH Ba 0asKapu/InIlI HYHAJTHILIAPU

AnbanaBuil apupmMerukagaruaek C++ Tuimaa xaM amaiap MabiyMm
Ooup TapTUO Ba HyHanumga Oaxkapuiaau. MablyMKu, MaTeMaTuK udoaa-
Japaa Oup Xuil yCTyHJMKAArd (IMPUOPUTETIArd) amajiap yupaca
(MacanaH, KyIIWMII Ba ailupuil), yjlap vanjgaH yHrra Oaxapuiaau. by
TapTuO® C++ TUauaaru xam YpuHiIM, OUpOK alpuM XoJuiapaa aman YHTAaH
yanra Oa)kapuiInIId MyMKHUH (XycCycaH, KUAMaT Oepull aMmainuia).
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Ndonmanap kuiiMatuHU XucoOaliia amamiap YCTYHJUTH XucooOra
onmvHaau. bupuHum HaBOaTJIa SHI IOKOpPH YCTYHJIMKKA 3ra OyiaraH amai
Oaxapuiiau.

Kyitnnaru xananga C++ Tuinaa UIUIaTUIAIArad amasmiap (ornepa-
TOpJiap), YJIApHUHT YCTYHIUK KO3GDUIMEHTIapu Ba OaKapuIIuIl
HyHanuuuapu (< - YHraaH yamnra, = - yarnjaH YHITa) KeJITUPUITaH.

3.4-xanBasl. AMaJUTApHUHT YCTYHJIMKJIAPH Ba Oa)KapIIIHII HYHAIUIUIApU

Onepartop Tascudu Ycerynauk | UyHaaum

% Kypunuin coxacura pyxcaTt Oepu 16 —
[] MaccuB ungekcu 16 =
() OYHKIUSIHN YaKUPHUIIT 16 =
. Ctpykrypa €ku cuH( >SIEMEHTHHU 16 N

> TaHJIAII
++ [TocTdrke UHKpEMEHT 15 =
- - [Moctduxc nekpemeHT 15 =
++ [Ipedukc UHKpEMEHT 14 =
- - [Tpedukc nekpeMeHt 14 -
sizeof Viyaman omumn 14 -

(<ryp>) | Typra akcinaHntupuul 14
~ Pazpsannu mantukuiit UTHKOP 14 —
! MaHTUKUI HHKOD 14 —
- YHap munyc 14 —
+ YHap mitoc 14 —
& AnpecHu onuin 14 —
* Bocuranu mypoxaar 14 =
new JluHaMHUK OOBEKTHH SIPATHIII 14 _—
delete | JluHaMuK OOBEKTHU UYK KUAJTUII 14 -
casting | Typra kenrupuiin 14

* Kymaitupurm 13 =
/ bynum 13 =
% bynmum xonguru 13 =
+ Ky 12 =
- Alinpuiil 12 =
>> Pazpsin 6yitnya yHrra cypuii 11 =
<< Pa3psn O6yiinua yanra cypuii 11 =
< Kuuuk 10 =

27



<= Kuuuk €xu TeHr 10 =
> Karra 10 =
>= Karra €xu TeHr 10 =
== Tenr 9 =
I= Tenr smac 9 =
& Pazpsin BA 8 =
A Pa3psanin UCTUCHO KUITyBUH EKN 7 =
| Paspsanmu EKU 6 =
&& Mantukui BA 5 =
|| Manrukuit EKH 4 =
7 [TapT amanu 3 _—
= Kuiimat Oepuiu 2 =
*= Kymadtupum kuitmat 6epuin 6uian 2 —
/= bynum kuiimat 6epuit Ouiian 2 =
%= Moaymmu Oynuin KuiiMat Oepui 2 =
Owan
+= Ky xkuitmaT Oepui 6unaxn 2 =
-= Alinpuin KuiimMat 6epuin Ouiian 2 =
<<= Yanra cypui kuitmat Oepuri Ouiax 2 =
>>= Vurra cypuur kuiimMar Gepurn GuIan 2 —
&= Pa3psinnu BA kuiimat 6epuii 6uiian 2 =
A Paspsiaim uctucHo kunysun EKU 2 =
KuiiMat Oepurn OuaH
= Pazpsanm EKU kuiimar Oepur OwaH 2 —
throw HcTrcHo XonaTHH 103ara KeITUPHIIL 2 &=
, Bepryn 1 =

C++ Tunm mporpamMma Ty3yBUHCHUTA aMaJUIApPHUHT Oa’KapUIIUII
TapTUOWHM Y3TapTUPUII HWMKOHUSATHHU Oepaau. XyXIum MaTeMaTHKa-
JarueK, amMajulapHU KaBciap €paamMujaa rypyxJjapra kamiam MyMKHH.
KaBc uiuiatuiira 4ekjioB nyk.

Kylinnarn nporpammaza KaBc €EpaaMujia aMajUlapHU Oa)kapuill
TapTUOWHU Y3rapTUPUII KYpCaTUIITaH.

#include <iostream.h>

int main()

{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’;}
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[Iporpammana amamiap YCTyHJIUTMIa Kypa X  KUKWMATUHU
XUCOOJIaIIa OJIIMH a y3rapyBuu b y3rapyBuura KynauTUpuiaaay Ba yHTa C
y3rapyBuu Kuiimatura Kyumiaau. HaBOarmaru xypcaTManu Oaxkapuuija
sca OupuHuM HaBOaTga WYKKM KaBc wumpard udoma - (b+c) xuiiMmaru
xucoOnaHaau, KehumH Oy KuHWMar a KymauTupuiuO, y y3rapyBUHCHUTA
V3namtupuiaau. [Iporpamma 6axkapuiidiiny HATUKACKIA IKpaHTa

x=184

y=348

caTpJiapu 4OII 3TUJIaau.
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4- 000. IIporpamMmma 0akapUINMINUHA 0OIIKAPU I

Omneparop TymyH4acu

[TporpamMmmanani THIM OMEpaTopiapyu edmjaéTraH Macaja ajJropHuT-
MUHH aMalira OIIMPHUIN y4yH unuiaTwiaan. Omeparopiap uu3ukiu Ba
oowkapye onepamopaapuea OyIUHAIA. AKCapusAT XoJaTiapaa orneparop-
Jap «HyKTa-Bepryim» (;’) Oenrucu OWiaH TyrajlaHaId Ba Y KOMITHIIATOP
TOMOHHJIAH aJIoXUaa orneparop ned kadyn kKunuHaau (for omepatopuHUHT
KaBC uWuuga Typran udopamapu OyHaaH myctacHo). byHmail omepartop
ugooa onepamopu nevunanu. Kuitmat 0epuin aMaijiapu rypyxu, XyCycas,
KuitMat Oepulil onepaTopiiapu udoaa oneparopiaapu XMcoOJIaHAIN:

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

[

[Iporpamma Ty3um amanuéTuaa Oymn omepartop - “;° WIUIATHIIATH.
["apuu Oy omeparop xeu HMMa Oaxkapmaca xaM, XucoOjain udpoaaTapuHu
THJI KypWiIMaJapura MOC KEJIWIMWHA TabMHHJIAWIA. AWpUM XoJulapia
[03ara Kejlradl «Oommu Oepk» XoJaTiapjaH YHUKUO KETHIl HWMKOHHHU
oepasu.

V3rapyBumnapHu 5bI0OH KWIMII XaM ONEpaTtop XHUCOOTAHAIU Ba
yJapra 3u/l0H onepamopu Neniau.

IIapTt oneparopsiapu

Onauaru 600672 MHCON TapuKacuaa KeITUPUITaH Mporpammaiapaa
amaiuiap €3unauIm  TapTuOuAa KeTMa-ker Ba (dakaTr Oup Mapra
Oaxkapuiaguran XojaTiap, SbHU UYU3UKIW alrOpUTMIIAP KEJITHPUITaH.
Amanga 3ca KaMmJiaH-KaM Macajajap M1y TapuKa CYMJIAIIA MYMKHH.
AKkcapuar Macajanap o3ara KeJaJuradl Typjiau XoJjaTiaapra OOFJIMK
paBUIIIa MOC Kapop KaOyj KWIMIITHU (€e4uMHHU) Tajad stagu. C++ Tuiu
NpOTpaMMaHUHT  aJloXWJia OYJIAKIApUHUHT OaXapwiuil TapTUOWHU
OolIkapuilra WMKOH OepyBuM KypWIMAQJIApDHUHT eTapinya KarTa
MakmMyacura odra. Macamad, mnporpamMma Oa)XapWIMIIUHUHT OupopTa
KaJlaMH1a KaHJAaaup mapTHU TEKIIMPUII HATHKAcura Kypa OOlIKapyBHU
nporpaMMaHuHr y €ku Oy Oynarura y3aTuil MyMKUH (TapMOKJIaHYBYH
anroput™). TapMOKJIAHUIITHN aMalira OIIUPHUII YIyH MapTIA OllepaTopIaH
dbolnananunau.

if omepaTopu
if onepatopu KaHJAWOUP WIAPTHU  POCTIMKKA  TEKIIMPHUII
HaTH>)KACHUTra Kypa porpamMmaa TapMOKJIAHHUIIHU aMaJira OLIUpaIu:

30



if (<wapt> )<omepatop>;

by epna <mapt> xap Kanaail udoga OyauIIM MyMKHUH, OAaTaa y
TaKKOCJaIll aMaJik Oyiaau.

Arap maptr 0 xwuitmatunan Qapkau €xku  poct (true) Oyica,
<omepaTtop> Oaxapuiaau, akc Xohma, spHU mapt 0 €ku €nron (false)
Oynca, xeu KaHjmai aman Oaxkapuiamaiau Ba OomkapyB if omepaTopuman
KeMUHTH oreparopra yraau (arap y MaBxynd OVynica). YmlOy xonat 4.1-
pacmjia KypcaTHiTraH.

mwapr-udpoaa

h

oriepaTop

4.1-pacwm. if() mwapT onepaTOpUHUHT OJIOK CXEeMacu

C++ TUIMHUHT KypuiIMajapu oOlepaTropiapHU OJOK KYpPUHUIIK]A
TallIKWJI KWIMINTa WMKOH Oepamu. brox - ‘{° Ba ‘}’ Oenru opanurura
OJIMHTaH OllepaTopiiap KeTMa-KeTIUTu Oynul, y KOMIUISATOP TOMOHHIAH
AXJIUT Oup omepatop ne0 kaObyn KwinHaau. biok wymaa 2bI0H
oreparopyiapy XaMm OYJIUIIM MYMKUH Ba Yylapia 3bJOH KWIMHIaH
Vy3rapyBuniap (akar mry OJ0K uuuja KypuHaau (amann Kujaaau), OJoKaaH

(4

Tamkapugaa kKypunmaiaud. broknaH keiWunH ;7 Oelarucu KyuuiaMaciuru
MYMKHUH, JI€KMH OJOK uuujaru xap oOup wudona ‘;° Oenarucu OunaH
SIKYHJIQHUIIHY [apT.

Kylinna xentupuiran nporpammana if oneparopuman (origamaHut
KypCaTWJITaH.

#include <iostream.h>

int main()

{
int b;
cin>>b;
if (b>0)
{ // b>0 mapT 6axapuiraH xoJjaT

cout<<“b - musbat son”;
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}

if (b<O0)

cout<<“b - manfiy son”; // b<0 mapT 6axapuiraH xojarT
return O;

}

[Iporpamma OGaxapunuiny xapa€Huja OyTyH TypJaru b y3rapyBuu
9BJIOH KWJIWHAIW Ba YHUHT KHMMMaTH KJiIaBHATypajaaH ykuiaau. KeiumH b
kuiiMaTuHU ) COHMJAH KAaTTATWUTH TEKIIUPHWIAIW, arap mapt Oaxxapuiica
(true) , y xomma ‘{‘ Ba ‘}’ Genrwiap u4uAard onepaTopiap Oakapuiaaau Ba
sKkpanra “b - mycbar con” xabapu yukaau. Arap mapt Oaxapuimaca, Oy
ormeparopiiap yekiad yrunaau. Hapbarmaru mapt onepatopu b y3rapyBun
KUiiMaT MaH(PUUIMKKA TEKIIUpaJd, arap mapTt Oakapuiica, siroHa cout
KypcarMmacu Oaxapuiaau Ba dkpaHra ‘b - manduii con” xabapu 4YuKaIu.

if - else omeparopu
[Tapt oneparopunuHr if - else kypuHuim Kyitugaruya:
if (<mapt-udona>) <omeparop;>; else <omeparop,™;

by epna <maprt-udona> 0 kuiimaruaan apkiau €ku true Oynca, <omepa-
TOP;>, aKC X0J1a <omepatop,™> Oaxapuiaau. if-else mapt oneparopu masz-
MyHUTa Kypa QJITOPUTMHHUHT TapMOKJIaHyBYM OJOKWMHU wudOIATaNIN:
<mapT-udoma> - mapt O010ku (pom0O) Ba <omeparop;™> OJOKHUHT «Xa»
IIIOXHUTa, <OTIEPATOP,> 3ca OJOKHHUHT «HYK» IIOXHUTa MOC KEJIIyBUM aMaJljiap
osioksapu 1€ Kapai MyMKuH (4.2-pacMm).

Xa (frue) VK (false)

h Y

oIepaTop; oreparTop;

i l

4.1-pacm. if(); else mapt onepaTOpuHUHT OJIOK cCXeMacH

Mucon tapukacuaa JUCKPUMHUHAHTHU XHUCOOJAIl yCcyiau €piaaMuaa
ax’+bx+c=0 KYpUHMIINIATH KBAaApaT TEHINIAMA HMIAH3IAPHHM TOIMII
MacajaaCUHU Kypaniuk:

#include <iostream.h>

#include <math.h>
int main ()
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float a,b,c;
float D,x1,x2;
cout<<”ax”2+bx+c=0 tenglama ildizini topish. ”;
cout<<”\n a - koeffisiyentini kiriting: ”;
cin>>a;
cout<<”\n b - koeffisiyentini kiriting: ”;
cin>>b;
cout<<”\n c - koeffisiyentini kiriting: ”;
cin>>c;
D=b*b-4*a*c;
if (D<O0)
{cout << "“Tenglama haqiqiy ildizga ega emas!”;
return 0;
}
if (D==0)
{cout << "“Tenglama yagona ildizga ega: ”;
x1l=-b/ (2*a) ;
cout<<”\nx= “<<x1;
return 0;
}
else
{cout << "“Tenglama ikkita ildizga ega: ”;
x1=(-b+sqrt(D))/ (2*a) ;
x2=(-b-sqrt (D)) / (2*a) ;
cout<<”’\nxl= “<<x1;
cout<<”\nx2= “<<x2;

}

return O0;

}

[Iporpamma Oakapwiranaa, OMpuHYM HaBOATAa TeHrjiama Ko3(du-
[UEHTIapu - a, b, ¢ y3rapyBumwiap KuWMatiapu KUPUTUIAIU, KEUHH
TUCKPUMUHAHT - D y3rapyBum kuitmatu xucodnanaau. Keitna D kuitmaTu-
HUHT MaH(QUN SKAHJIUTY TEKIIUPpUIaaAu. Arap mapT YpuHIu Oyica, SIXJIUT
omnepaTtop cudaruaa KeayBuu ‘{‘ Ba ‘}’ Oeqrusiapu opacujard orneparop-
nap Oaxkapuijiaau Ba 3KpaHra ‘“TeHrinama XakuKud wiausjaapra sra smac’”
xabapu 4YMKaad Ba mporpamMma ¥y3 umuHA Tyraraad (“return  0;”
ornepaToOpuHM Oa)kapuill OpKayin). JJMCKpUMUHAHT HOJIJIaH KMYKMK OyiMaca,
HaBOaTAaru mapT ONepaTOpW YHU HOJITA TEHIJIMTMHU TEKIIUpaau. Arap
mapt YpuHiIM Oyica, KEWMHTM KaTopjapAaru oreparopiap OJIoKH
Oakapwnaam - 3kpanra ‘“TeHriiama siroHa wiagusra sra:” xabdapu, Xxamaa x1
y3rapyBuM KUMMaTH YOl 3TWJIAIM Ba MporpaMma IIy epia V3 HIIUHU
Tyratrajau, akc Xoija, sbHu D KuilmMaTu HOJJaH KaTTa XoJaTH y4yH else
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KAJIUT CY3UJaH KEeWMMHIrW omeparopiap OJoku Oakapuiaad Ba 3KpaHra
“Tenrnama MKKWATA WIaM3ra ora:; “ xabapu, xamja x1 Ba x2 y3rapyBuuiap
KuitmMatinapu yorn stwiaau. [y Owian mapT onepaTopujaH YMKUIaAud Ba
acocHil (PyHKIIMSHUHT return KypcaTMacuHHU Oa)kapHIll OpKaIH MporpaMmma
V3 UIIMHU TyTaTau.

V3 naBGaTHna <omepaTop,> Ba <ONEPaToOp,> XaM IIAPTIN ONEePaTop
oynumu MyMkuH. Udomamaru xap Oup else xanmut cy3u, OJaUHIArd SHT
akuH 1f KamuT cy3ura TErunuiM XucoOJaHaau (XyAAud OUYWIIyBUM Ba
EnuayBYM KaBchapjek). byHu mHoOaTra oiMacivK Ma3MyHaH XaTOJIUK-
japra oJM0 KeJIUIIA MyMKHH.

Macanan:

if (x==1)

if (y==1)cout<<”x=1 va y=1";

else cout<<”x<>1";

by muconaa “x<>1" xabapu x kuitmatu 1 Ba 'y kuitmatu 1 6yimaran
XoJia Xam 4vor stuiaan. Kyiugaru BapuanTaa yn0y Ma3MyHaH XaTOJHK
Oaprapad >TuITaH:

if (x==1)

{
if (Y==1) cout<K”’x=1 wva y=1 " .

}
else cout<<”"x<>1";

NKkyHYM MHUCON TapukKacuja y4yTa OyTyH COHHUHI MaKCHUMal
KUIIMaTUHYU TOMaUuraH mporpaMma OyJIaruHu KEATUPUITUMHU3 MYMKHWH:

int x,y,z,max;
cin >>x>>y>>z;
if (x>y)

if (y<z) max=z;
else max=y;
else

if (x<z) max=z;
else max=x;

[ITapT omepaTopuaa bJIOH KUJIHUII ONEpaTOpJIapUHU HIILIATHIIN MaH
ATUJIAU, JIEKWH YyHAArw OJIOKJIap/a Y3rapyBUWJIADHH DBJIOH KHJIHUII
MyMKHH Ba Oy y3rapyBumiap (axkaT OJok mumaa aman kuiaaau. Kyiugaru
MHUcoJa Oy XonaT OuiaH OOFJIMK XaTOJMUK KYpPCaTUIITaH:
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if (§>0) {int i;i=2%j;}

else i=-j;//xaTo,uyHKM i GJOKZAH TaWKapMUAa KYypMHMAaNAM

Macana. bepuiran TYpT XOHaJIM HIIOPACH3 COHHUHI OOIIMAArH
VMKKUTa PaKaMUHUHT MUFUHIUCU KOJITaH paKaMiiap MUFUHIUCHUTA TEHT E€KU
WVKIINTA aHUKJIAHCUH (pakamiap HUFMHIWUCH JAEraHia yjapra Moc COH
KHUIUMATIapUHAHT WUFUHAUCK TywryHuiaau). COHHMHT pakamIJIapUHU
axpaTud onuml y4yH OYTyH coHjap apudmeTukacu amauiapuaaH
ol nananunagu:

#include <iostream.h>

int main()

{
unsigned int n,a3,a2,al,al; // n=aza,a;a, KypuHMumzna
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;

}

[Iporpamma uiopacus OyTyH COH KUPUTHUIITHU Takiaud Kuiaaau. Arap
KUpUTUITaH CoH 4 xoHanu 6ynmaca (n<1000 éku n>9999), 6y xakaa xadbap
Oepunaau Ba mMporpaMma ¥y3 UIIMHU TyraTaau. AKC XO0Ja N COHHUHHUHT
pakamiiapu axpaTud OJMHAIU, Xamjaa OOIIMAard HMKKUTA paKaMHUHT
nuruHaucu - (a3+a2) KodraH WMKKUTa pakamiap wuruHaucu - (al+a0)
OWJIaH COJIMILTUPUIAAN Ba YJIAPHUHT TEHT €KUM UYKJIUIU Kapad MocC kaBo0
4On KWJIMHAJIH.

?: mapT amMmaJjau

Arap TexkmmpuiaaérraH apT HucbataH coaga Oysca, mapT
aAMAJIMHUHT «?:» KYPUHUIIWHU UILIATUII MyMKHH:

<mapt udpona> ? <udona;> : <udoma,>;

[Tapt amanu if mapt omeparopura yXiiami XoJija MIUIAWAW: arap
<miapt udona> 0 kulimatugan ¢apkiu €ku true Oynca, <udonaa;>, akc
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xoyia <udona,> Oaxapuinaau. Onarna udoganap KuiiMatiapu Oupopta
y3rapyBuura y3JIalTHPUIaIN.

Mucon Tapukacuja HUKKUTa OYTYH COH MaKCUMyMHUHH TOIMII
MacajlaCHHU KypalIuK.

#include <iostream.h>

int main()

{

int a,b,c;

cout<<”a va b sonlar maksimumini topish.”;
cout<<”\na - giymatini kiriting: ”;
cin>>a;

cout<<”\nb - giymatini kiriting: ”;
cin>>b;

c=a>b?a:b;

cout<<”\nSonlar maksimumi: ”"<<c;
return O;

}

[IporpammManaru mapT onepaTopd KAWMAT OEpHIl ONepaTOPUHUHT
TapkuOura Kupran OynuO, a y3rapyBUMHUHI KUWMATH b y3rapyBUMHUHT
KMMMaTUAaH KaTTAIMTM TEKWUpWIaad. Arap mapT pocTt Oyica, ¢
y3rapyBuUMcHra a y3rapyBuM KHMMaTHHHU, aKC XoJiga b y3rapyBUMHUHT
KUMMATUHHU Y3JAIITUPAAN Ba C Y3rapyBUUCUHUHT KHMMATH YOIl STUIAIU.

?: aMaJMHUHT KMMMaT KaTapuIl XoccacujaH (poimanaHran xoJija,
yHU OeBOocuTa cout KypcarMacura €3uil OpKalu XaMm KYHWIraH MacalaHu
€YML MYMKHH:

#include <iostream.h>

int main ()

{

int a,b;

cout<<”a va b sonlar maksimumini topish.”;
cout<<”\na- giymatini kiriting: ”;

cin>>a;

cout<<”\nb- giymatini kiriting: ”;
cin>>b;

cout<<”\nSonlar maksimumi: “<<(a>b)?a:b;
return O;

switch onmeparopu

[IlapT omepaTOpWHUHT siHA OUpP KYPUHUIIM Switch TapMOKIaHUII
onepaTopu OVIn0, YHUHT CHHTAKCUCH KyHuaaruyJa:
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switch (<udona>)

{
case <y3rapmac udoma,;> : <omeparopiap rypyxu,;>; break;
case <y3rapmac udoja,> : <omeparopiap rypyxu,>; break;

case <ysrapmac udomaa,> : <omepartopiap rypyxu,>; break;
default : <omeparopnap rypyxu,:;>;

}

by omneparop kyhumaruya aman KuaJagud: OUPUHYM HaBOaTAa
<mbona> KuUMaTH XuCOONaHAIW, KeWHH Oy KUMMaT case KaJIUT CY3u
Owian axpartwiran <ysrapmac udoaa;> OullaH COJUIUTHUPWIAAU. Arap
yJap ycTMa-ycT TYyIlIca, Iy Katopjaru ‘:° oenrucuaan oomniad, Toku break
KJIUT cy3urada OyjiraH <omepaTopiiap rypyxu;> Oaxkapuiiaau Ba OOIIKa-
pPyB TapMOKJaHYyBYM OIIEPATOpPJIaH KEHUH KOMWJAIIraH oneparopra yTaju.
Arap <udoma> O6upopra xaMm <y3rapmac udoja;> OuslaH MOC Keimaca,
KypunmanuHr default kucMunaru <omepatopiap TypyXHy:>> Oakapuiaiu.
ynu kaig sty kepakku, Kypuimana default kamur cy3u ¢akar Ooup
MapTa yupaiii MyMKHUH.

Mucon yuyH, kupuin okuMmujgaH “Jarayon davom etilsinmi?”
cypoBura (QoiiasiaHyB4YM TOMOHMJIAH »KaBOO OJIMHAAU. Arap MXOOUit
*aBoO oJinHCca, sKpaHra “Jarayon davom etadi!” xaGapu von »Tunaau Ba
mporpaMma ¥3 WIMWHA TapPMOKJIAHYBUH OMEPATOPAAH KEHHHTH OmepaTop-
JapHU Oaxkapuil OWIaH JaBOM JTTUpaau, akc xoijaa “Jarayon tugadi!”
KaBoOW Oepuiaau Ba mMporpaMma y3 MIIUHM Tyrataau. byHna, doiiga-
JAHYBYMHUHT ‘y’ €ku 'Y’ xaBoOsapu xKapaCHHU JaBOM STTUPHUIITHU
ownupaau, Oomika oenrunap 3ca >kapa€HHU TyTaTUILHUA aHTJIaTaIu.

#include <iostream.h>

int main()

{

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;

”
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}
// xapaén
return 0;

}

YMymaH oJiraHjia, TapMOKJIaHyBuYM ormeparopaa break Ba default
KaJIUT CY3JapyHU UIUIATULL MaxxOypuii sMac. Jlekun Oy XojaTaa ornepaTop
Ma3MyHH Oy3uiuiu MyMKuH. Macanan, default kucmu Oynmaran xonza,
arap <udona> Oupoprta <y3rapmac udoja;> OunaH ycTMa-yCcT TylIMaca,
omepaTop Xeu KaHjal aman OaxapmaciaH OOIIKapyB TapMOKJIaHYBUH
omnepaTopJlaH KeiuHru oneparopra ytaau. Arap break 6ynmaca, <udonga>
oupopta <y3rapmac udoma;> OWiaH ycTMa-ycT TYIITaH XO0JIJ1a, YHTa MOC
KeJyBYU OMepaTtopiap TypyXuHU Oaxapaau Ba «TyXTaMaclaH» KEHHHTH
KaTopJaru omeparopyiap TYPyXHHHM XaMm Oaxapuiijga JaBOM JTajH.
Macanan, rokopugaru mucoiga break omeparopu Oyimaca Ba >kKapa€HHU
JTABOM STTUPUIIIHU TacTUKIOBUM (Y’) »aBoO OYiran Takaupja SKpaHra

Jarayon davom etadi!
Jarayon tygadi'!

xabapyiapu 4YMKaJu Ba MporpamMma y3 HIINHU Tyratajay (return oneparopu-
HUHT O2)KapUITUIIN HATHXKACHIA).

TapmoxaHyBuM omepatop caHa® YTHIyBUM TypAaru ysrapmaciap
Owian OuprajmMkia WUUIaTWIraHga camapa Oepaau. Kyitmgaru nporpam-
MaJia paHriap raMMacuHU Toudanail Macaiacu e4uIraH.

#include <iostream.h>
int main()
{
enum Ranglar{Qizil,Tuq sariq,Sariq,Yashil,
Kuk,Zangori,Binafsha};
Ranglar Rang;
//...
switch (Rang)
{case Qizil:
case Tugq_sariq:
case Sariq:
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 0;

}
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[Iporpamma Gaxkapunuimga OOIIKapyB TApMOKJIaHYBYHM orepaTopra
kenranaa, Rang kuiimatu Qizil €ékum Tuq sariq €xm Sariq Oyinca, “Issiq
gamma tanlandi” xabapu, arap Rang kuiimatu Yashil €éku Kuk €xu Zangori
¢xu Binafsha 6¥ca, skpanra “Sovuq gamma tanlandi” xabapwu, arap Rang
KuiiMaTu caHal yTwiran Kuiimatiapaan gapkiu 6yica, sxpanra “Kamalak
bunday rangga ega emas” xa0apu 4oIl 3TUJAAM Ba MporpaMma y3 HIIHHU
TyTaTajiu.

switch onepatopuja 3bJIOH omepaTopiapu XaM y4palld MYMKHH.
Jlekun switch omeparopu Oakapunuiuaa «cakpad YTUID) XoJaTiaapu
Oynuim xyucobura OJIOK MYUAArd ailpuM IbJIOHIApP Oa)kapuiaMaciurd Ba
OYHMHT OKHOATH/a TporpamMMa UIuAa XaTONMUK Pyl OEpUII MyMKHH:

//. ..
int k=0,n=0;
cin >>n;
switch (n)
{
int i=10;//xaTo,6y onepaTop Xeu KauoH 6axapuiaMannu
case 1:
int j=20;//arap n=2 6ynca,by 3BJOH 6axapuiManam
case 2:
k+=i+j; //xaTo, uyHkM i,j ysrapyBuMIap HOMaBIyM
}
cout<<k;
//...

Macana. Kyiimga caHa® yTwiyBud Typjap Ba Iy TypJaru
y3rapyBuUmMIap 3bJIOH KUJIMHIAH:

enum
Birlik {desimetr,kilometr, metr,millimetr,santimetr};
float x; Birlik r;

bepunran r Oupiaukaa OepwiraH X Y3rapyBUMCHHUHI KUWMATH
MeTpJiap/a YOIl KUIMHCHUH.

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

{

enum

Birlik{desimetr,kilometr,metr millimetr, santimetr};
float x,y;

Birlik r;

cout<<"Uzunlikni kiriting: x=";

cin>>x;

cout<<" Uzunlik birliklari\n";
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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>>r;

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 0O;

}

Taxkpopaam oneparopJsapu

[Iporpamma Oa)kapUJIUIIUHU OONIKAPUIIIHUHT OOIIKAa OWp Ky4lIu
MeXaHU3MJIApUJaH OUPH - TAKPOPJIAIl OTIEpPATOPJIaApU XUCOOTaHA Y.

Takpopramn omnepaTopu «Takpopiall IMmapTu» 1e0 HOMIIaHyBUYU
u(dOJaHUHT POCT KUHWMaTuja MPOTPAMMAHUHT MabyM OUp KUCMUIATH
oreparopiiapHu (TakpopJlall TaHACMHU) KYI MapTa Takpop paBUIIa
Oaxkapaau (uTapaTuB kapaéH) (4.2-pacm).

TAKPOPJIAII

'

|

!

(™
%

OIepPaATop] |—»----—| OIEPATOP;

IAPTH

4.2-pacm. Takpopiiain ornepaTOpUHUHT OJIOK CXEMacH

Takpopnam V3WHUHT KUPUII Ba YMKUII HyKTajapura osra, JIEKUH
YUKHUII HYKTaCUMHMHT OYJIMaciuru MyMKuH. By Xonpma Ttakpopuamra
yekcu3 makpopraws nevunaan. Yekcus Takpopiall YYyH TaKpOpJIAIIHU
JABOM ATTUPHUIL [IAPTH TOUMO POCT Oyaau.

40



Takpopnam mapTUHU TEKITUPUIIT TaKpOopJIall TaHACHIaru onepaTop-
napHu  Oaxapuiigad oJauH Tekmupwinimu MyMmkuH  (for, while
TakpopJialiapu) €Kd TakpopJall TaHAaCHAArd orepaTopiapu Oup mapra
OakapunraHaaH KeWrWH TeKImupuaui MmyMkuH (do-while).

Takpopnarn oneparopiiapyu HIMa-u4 >KOMIamrad OyIuig MyMKHH.

for Takpopaam oneparopu

for Takpopiail onmepaTOPUHUHT CHHTAKCUCH KYWHIArd KYpUHUIITA
ara:

for (<udona,;>; <udoma,>;<udomas>) <omepartop Eku OJIOK>;

By omnepatop ¥3 umuan <udona,> udomacunu OaxkapuiaaH Oomuianu.
Keiliun Takpopnam kagamiapu OonuiaHagud. Xap Oup kagamaa <udoma,™>
Oakapwiaau, arap Hatuxka 0 kuiiMatuaan Gapkiau €ku true Oyiica, Takpop-
Jlalll TaHacH - <omepaTop €K OJoK> Oakapwiiadau Ba oxupujaa <udojaasz>
Ooaxkapwiaau. Arap <udonaa,> kuitmatu 0 (false) 6yica, Takpopnai xapa-
€Hu TYyXTaliau Ba OOIIKApyB TaKpopJjall ONepaTopuiaH KEHHHTH
oneparopra yraau. lllynm kaiig xunum kepakku, <udoma,™> udomacu
BepryJ OujaaH axpaTuiraH Oup HeuTa udomanap Oupammacugad noopar
oYUM MyMKHH, Oy X0Jija OXHUpPru udoaa KUAMaTh TaKpopJall IIapTu
xucobnanaau. Takpopiaim taHacu cudaruga OUTTa oneparTop, KymiaaaaH
Oy11 oneparop OYIUIIM €KU onepaTtopiap OJOKH KETUIITN MYyMKHH.

Mucon yuyn 10 nan 20 rada Oynradn OyTyH cOHIap WUFUHAUCUHU
XucoOJan MacalaCuHu Kypailluk.

#include <iostream.h>

int main()

{

int Summa=0;

for (int i=10; i<=20; i++)
Summa+=i;
cout<<”Yig’indi=" <<Summa;
return O;

}

[Iporpammajnaru TakpopJiaill OMNEpaTopyu Y3 HIINMHU, 1 TaKpopjall
napameTpura (TakpopJiall caHarduura) oomnuianrud KuiiMat - 10 coHuHuU
Oepuigan OonuIaiian Ba Xap Oup TakpopJail KaJaMuIaH (UTapaiusiaaH)
KeMMH KaBC WYWJArd YYHHYHU OINEpaTop Oa)kapWIMIIh XUcoOWra yHUHT
KuiiMaTu OuTTara omaau. Xap Oup Takpopiaml Kagamuia TaKpopJiall
TaHacuJaru omneparop Oaxapwiaau, SbHA Summa Yy3rapyBuHucHra i
KuiimMaTu Kymmiaad. Takpopiam caHaruum 1 Kuitmatu 21 Oynranga
“1<=20" Takpopnam maptu false (0-xuiimaTu) Oynangu Ba Takpopjall
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tyraiian. Hatmkana OomkapyB Takpopiall onepaTopujiaH KeMHWHru cout
oIepaTopura yraau Ba SKpaHra MMFUHAY YOIl dTUJIAIN.

HOxopuna kentupuiran Mucosra Kapad Takpopiaml orepaTopiapu-
HUHT KaBC Muujaru udoganapura u3ox, 0epuin MyMKUH:

<udonaa,;> - Takpopall caHarudu BazudacuHu OaxkapyBUH Y3rapys-
yyura OONUIAHFUY KUIMaT Oepullra Xu3maT KWIagd Ba y TakpopJall
)apaéuu Oommaa daxkat Oup mapta xucooOmanaau. Mdomana y3rapyBuu
IBJIOHM y4Ypalmd MyMKHH Ba Oy V3rapyB4M TakpopJjaml OIepaTopH
TaHACHJA amall KWIaJd Ba TaKpopjiall ONepaTopuliaH TalIKapuaa
«xypuaMaiian» (C++ Builder komnunstopu yuyH);

<udona,> - TakKpopiamHu Oaxxkapuinl €Ku WYKIWTUHUA aHUKJIA0
OepyBun MaHTUKUN udoga, arap ImapT poct Oyica, TakpopJjaml JaBOM
ATajM, aKke XoJijaa uyk. Arap Oy udoma o6y O6yica, mapT T0MMO PocT 1aed
XHUCOOJIaHAIH;

<udonas> - ogaTAa TaKpopiall CaHArMYUHUHT KUAMATUHUA OUIMPHILL
(KaMaWTHpHUI) YIyH XHU3MAT KWiagu €KW yHAa TaKpopiaml InapThra
TabCUP KWIYBYM OOIIIKA aMaJijiap OYJIUIINA MYMKHH.

Takpopnam omneparopujia KaBc wuuujard udojgamap OYJIMaciauru
MyMKHH, JIGKHH CHHTakcuc ‘;° Oymmacimurura pyxcar Oepmaiinu. Iy
cababnu, HHT colaja KYpPUHHUIIAArW TaKpopJall OMepaTopu KyHuaarmda
oynmanu:

for (;;)cout <<”Cheksiz takrorlash..” ;

Arap Takpopiam skapaéHuua Oup HedTa Y3rapyBUWJIApPHUHT KUU-

MaTl CHHXPOH paBUIIJa Yy3rapuiid Kepak Oyrica, TakpopJanml
[

udonanapuna 3apyp omeparopiapHu ‘,” OwiaH €3MIl OpKaiu OyHra
SPUILUIIL MYMKHH:

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

Takpopnain onepaTopuHUHT Xap OWp Kagamuja j Ba 1 y3rapyBuH-
JApHUHT KUAMaTIapu MOC paBulla y3rapud 6opau.

for omeparopupga Takpopisaml TaHAcU OYJIMACIWIU XaM MYMKHUH.
Macanan, nporpaMma OaXapwIMIIMHU MabJiyM OUp MyJJarra «TYXTa0»
TypuIl 3apyp Oyica, OyHra TakpopJIalllHU Xe4 KaHJal KylMuM4ua UiuiapHu
OaxkapMacJiaH amMall KAJIUIIU OPKaJId SPUIITUIT MyMKUH:

#include <iostream.h>

int main()
{int delay;

for (delay=5000; delay>0; delay--); // 6yu omeparop
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return 0;}

Oxopuna xentupunaran 10 gam 20 raga Oynrad  cowiap

WUFUHANCUHU Oyl TaHAJIM TaKpopjall OMepaTopu OpKaIM XucoOiall
MYMKHH:

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

Takpopnam onepatopu TaHacu cudaruja omneparopyap OJOKUA UII-
JATUIINHYU (PaKTOPUATIHU XUCOOIAIl MUCOIUIA KYPCAaTUII MyMKHH:

#include <iostream.h>
int main()
{
int a;
unsigned long fact=1;
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;

}

IIporpamma doiinananyBun ToMmoHuaan 0 gaH 33 raya opajukiaru
COH KMPUTWITaHAa aMall Kuiaau, 9yHku 34! kuiimaTtu unsigned long yuyn
aXpaTWIraH pa3psiapra CAFMaiam.

Macana. Takpoprnam oONEpaTOPUHUHT HMUMA-UY >KOMJIAIIyBHUTa
MHUCOJ cudaTra pakamiaapu Oup-oupura y3apo TEHr OyiamaraH y4 XOHaJIH

HaTypaJl COHJIAPHU YCUII TapTUOUAA YOI KWIMII MACAIIACUHU KYPUITUMU3
MYMKHWH:

#include <iostream.h>
int main()
{
unsigned char a2,al,al; // yu xXoHanu COH pakamiapu
for (a2='1’;a2<=’9’;a2++)//coHHMHr 2-pakKammu
for (al='0’ ;al<='9’ ;al++)//couuunr l-pakamm
for (a0='0’ ;a0<='9’ ;a0++) //coununr O-pakamm
// pakaMnapHM yB3apo TEHI' SMACIUTMHU TeKIWMPMI
if(a0'!'=al && al'=a2 && al'!=a2) //ysapo TeHr sMac
cout<<a2<<al<<a0<<’\n’;
return O;

}
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[Iporpammana y4 XOHAJIM COHHUHI Xap OUp pakaMH TaKpopJall
ONepaTOpPJAPUHUHT MapaMmeTpiapu cudartuaa XoCuil KWinHaau. bupunun,
TalllK TaKpopJiall orepatopu OWsiaH 2-XOHaJard pakam (a2 TakpopJialil
napaMeTpu) XOCWJ KWINHaAu. VKKMHYM, WYUK TaKpopJall onepaTtopuaa
(al Takpopnam mapaMeTpu) COH KYpUHHUIIMHUHT |-XOHAacuaaru pakam Ba
HUXOST, yHra HucOataH wuuyku OYynran a0 mnapameTpiud TakpopJaml
oneparopuna 0-xoHajgaru pakamiap XOCHJI KWIMHAAU. Xap OWp Tamku
TaKpOPJAITHUHT OUp KaJaMHWra MYKUA TaKpOpJall ONMEPATOPUHMHT TYIIHUK
OaXapwiMIIM TYFPU KENUIIA XucoOura Oapua yd4 XOHaJu COHJIAp
KYPHUHUIIN XOCHJI KAWJIAHAIY.

while TakpopJiam oneparopu

while Takpopnam omnepatopu, omepaTop €KuM OJIOKHU TakpopJall
maptu €nroH (false €ku 0) OynryHua takpop Oaxkapamau. Y Kyiujgaru
CHUHTAKCHCTa Jra:

while (<udona>) <omeparop €ku 6J10K>;

Arap <udoma> poct KuiiMatiu y3rapmac udomaa 0yica, Takpopiall
yekcu3 Oymanu. Xyand IyHaad, <udojga> Takpopiiail OOUUTaHUIIMAA
pocT Oynu0, YHUHI KUWMAaTUIa TaKpopJlall TaHACUAArd XUcoOIaml TabCcup
3TMAaca, ’/bHU YHUHT KUHMaTu y3rapmaca, TakpopJiail 4eKcu3 Oyinaiu.

while Takpopmam mapTUHW OJJUHAAH TEKIIMPYBUM TaKpOpJIaIlll
omiepaTopyu xucoOjlaHagu. Arap Takpopusam Oomwuaa <udojaa> EIroH
oynca, while oneparopu TapkuOuaru <omneparop €ku OJ0K> kucmu Oaxka-
pUIMacIaHd 9eKaad yTrmaam.

AlipuMm xomtapaa <udoaa> KuiMaT OepHIll OrepaTopyu KYpPUHHUIINIA
KeJIMIIM MyMKUH. byHaa kuiiMat Oepuin amanu Oaxkapuiaau Ba Hatuxka 0
Oownan comumtupuiaan. Harwxka Honman Qapxiau Oyica, Takpopiail
JTABOM DTTUPHIIA]IH.

Arap pocT udomaHuHT KuiiMaTh HoOJjaH (apkiau y3rapmac Oyica,
YEeKCHU3 TaKkpopJiaill pyit oepaau. Macanan:

while(l); // uexcmus Takpopaam

¢

Xynanu for omeparopuzaex, ‘, €paamuna <udoaa> na Oup HedrTa
amaJiyiap CHMHXpPOH paBuIla Oakapuil MyMKWH. MacanaH, COH Ba YHHHT
KBaJIpaTJIapuHU YOI KWJIaJAUTaH MporpaMmMaza yuoy Xoiar KypcaTHIraH:

#include <iostream.h>

int main()

{
int n,n2;
cout<<"Sonni kiriting(1l..10): ";
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cin>>n;

n++;

while (n--,n2=n*n,n>0)

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

}

[Iporpammajnaru TakpopJiaill Oneparopy OakapwiMiuaa n coHu 1
raya kamaiimb Oopagu. Xap OMp KagamMJa n Ba YHUHI KBaJpaTH Yol
kuwnHaau. [lyHra a»Tubop Oepull kKepakku, mapt udoiacuaa oneparop-
JApHU €E3WJIUII KETMA-KETJIUTUHUHT aXaMusiTU OOp, YyHKH 3HT OXHUPTHU
ormeparop Takpopijaml maptu cudaruga kKapaiaad Ba n Kuiimata 0
Oynranma Takpopiaml Tyraiam.

Keitnaru nporpammana 6epuirad YHIMK COHHUHT UKKUJIUK KYPUHH-
IMIMHU YOIl KWJWII MacajlacuHu euuiiga while omeparopunu Kysiai
KypCaTUJIraH.

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

return 0;

}

[Iporpammaza wWuyMa-U4d OKOMJIAIITaH TaKpOpJIALl OlepaTopiapu
WIUIATUITaH. BUPUHYKMCH, COHHUHT WKKWIWK KYPUHHIIWHU YOI KWJIWII
apa€HUHU JTaBOM ITTUPHUIL MIapTH OYViinya aman Kuiaaau. Muku sxoiinam-
raH MKKMHYY TaKpOpJall onepaTopuaaru aMajuiap - xap kanaau, 0 gan 15
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raya OynraH CoHJIap TYpPTTa pa3psidi MKKWIMK COH KYpUHHUIIUAA
OynuIMra acocjlaHraH. YHJAa KUPUTWITAH COHHUHI WYKH, WKKUJIUK
KypuHUIIAAa y4dyuHuM paspamuaa O €xu 1 Typrannuru aHUKIaHAIU
(“son10&8”). [lapt HaTtmxacu Hatwka 1 (poct) O6ynca, skpanra ‘1°, akc
xonaa ‘0’ 6enrucu von 3Trinaau. Keltmuru Kagamaa coH pa3psiiapy yamnra
ourrara cypuiaAu Ba SHAa YUYMHYU pa3psAard pakaMm YOIl JTHIIAJIH.
Takpopnam sanagich kuiimatu 0 OyNIryHYa SbHU TYPT MapTa Oaxkapuiaau
Ba OONIKAPYB MUKW TaKpopJIall onepaTOpUIaH YUK IH.

while Takpopnam oneparopu €paamMujia caMapaliv ImporpaMmma KoJIu
é3uiira ssHa OWp Mucoa Oy - HMKKUTAa HATypajl COHJIAPHUHT JHI KarTa
ymymuit  6ynyBuricuHu (OKVYDB) DOBxima anroputmMu OwWiiaH TOMHII
MacaJlaCUHU KEJITUPHUIIINMU3 MyMKHH:

int main()

{

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 Typamaru a Ba b KuiMariapu OKUMAAH YKWITaHJAaH KEUHH
TOKH YJIAPHUHT KUUMATIIapU ¥3apo TEHr OYyJIMaryHda TakpopJiail xKapaé-
HU py# Oepagu. TakpopialllHUHT Xap OWMp Kajamujia a Ba b COHIaApHUHT
KaTTacuJaH KWYWId avpwiagu. TakpopiamgaH KEWWHIM KypcaTMma
BOCHTACH/IA a Y3rapyBUMCUHUHT KUIMATH HATHUXa cudaTuia 4om dTUIaIu.

do-while TakpopJiam oneparopu
do-while Ttakpopnam omneparopu while omneparopumgan dapxau
paBUILI]a OJJUH oImeparop €Ku OJOKHM Oa)kapaiu, KEHWHWH TakpopJiail
MIApTUHU TeKIUpaau. by Kypuiama TakpopJiail TaHACMHU Kamuaa Oup
MapTa OaxxapwIMIIUHM TabMuHIanau. do-while Takpopinam omneparopu
KyHH1aru CHHTAKCUCTa 3ra:

do <omeparop éku 6:10k>; while (<udona>);

bynpaii  Takpopiam  ONEpPaTOPUHHUHI  KEHI  KYJUIAHWJIAJIWTaH
X0JIaTliapu - Oy TakpopiallHu OoliaMacAaH TypuO, TaKpopJialll MapTHHU
TEeKIIMPUILIHUHT WIOXKH OYiMaraH Xxojariap XucobnmaHaau. Macanah,
Oupopra *kapa€HHHU [1aBOM STTUPUII EKM TYXTATHUII XaKWJaru cypoBra
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KaBoO ONUII Ba yHU TeKwmupuml 3apyp OyncuH. Kypunu® TypubOaukw,
*apa€HHHM OolllaMacAaH OJJAUH Oy CYpPOBHU OEpHUIHUHT MAabHOCU MYK.
Xeu OynamaraHjga Takpopiaml Kapa€HUHUHT OWTTa KaJlaMu amalra
OLIUPHUJITAH OYJIMIIN KepaK:

#include <iostream.h>

int main()

{

char javob;
do

{

// nporpamMma TaHacu
cout<<”Jarayonni to’xtatish (N):_ 7
cin>>javob;

} while(javob !=N)
return O;

}

[Iporpamma Toku “Jarayonni to’xtatish (N): ” cypoBura ‘N’ sxaBoou
KUPUTUIMAryHya JaBOM 3TaJIu.
by oneparop xam 4ekcHu3 TaKpOpIaHUIIA MYMKHH:

do; while (1) ;

Macana. Xap kanjaii 7 karra OyTyH COHAArd myJl MUKJIOPUHU 3 Ba
5 cymnmknapaa Oepuil MyMKHHJIWTH HcOoTiaHcuH. Kyiunran macana
p=3n+5m TeHriIamMacu KaHOATJIAHTUPYBUM M, N COHIAP XY(DTIUKIAPUHU
TOMNUII Macajgacuaup (p-mys MUKJIOpH). By mapTHUHT OakapyIMIIMHA m
Ba N Yy3rapyBUYWJIAPUHUHT MYMKHH OViIraH KuHMaTJIapuHUHT Oapya
KOMOMHaIUsUIapUIa TEKITUPUII 3apyp Oyau.

#include <iostream.h>

int main()

{

unsigned int Pul; //Pul- xupuTHMIaAAMITaH NOYJ MUKIOPU

unsigned n3,m5; //n-3 cymnuknap,m-5 cymamxiap COHM
bool xato=false; //Pul KuiMaTMHM KUPUTHMUIAATY XaTOJMUK
do

{
if (xato)cout<<"Pul giymati 7 dan kichik!";
xato=true; // kelmMHIM TakpopJall XaTo XucobiaHaau
cout<<"\nPul giymatini kiriting (>7): ";
cin>>Pul;
}
while (Pul<=7) ;//Toxum 7 kKaTTa COH KUPUTUITYHYA
n3=0; //6upopTa xXaM 3 CyMIMK MHYK
do

47



m5=0; //BupopTa xamM 5 cyMmmk MNyK
do
{
if (3*n3+5*m5==Pul)
cout<<n3<<" ta 3 so’mlik+"<<m5<<" ta 5 so’mlik\n";

m5++; // 5 cymnuxnap 6murrara oumpmuIanu
} while (3*n3+5*m5<=Pul) ;
n3++; //3 cymnuknap 6uTTara ouwmpuianu
} while (3*n3<=Pul) ;
return O;

}

[Iporpamma myn KuiiMaTuHU KUpUTUIIHU cypaiiau (Pul y3rapyBuu-
cura). Arap myJ KuiimMaTd 7 COHUJAH KHYMK Oyica, Oy Xakiaa xabap
Oepwiaiy Ba TaKpOp paBUIIA KUWMAT KUpUTHIN Tanad xkuinHaau. [lyn
KuitMatu 7 AaH karta Oynaranja, 3 Ba 5 CYMIMKIAPHUHT MYMKHH OyiraH
Ty1a KOMOMHAIIMACUHU aMalira OUIMPHUII Y4YyH HUMa-u4 TaKpopJialuiap
amanra omupuiagu. Tamku Takpopjam n3 (3 cyMIHMKIAp MHUKIOPH)
Oyiinua, uKku Takpopiam sca mS (5 cymnmkinap MUKIOpH) OViinya, TOKU
Oy muknopaard myjap Kuitmatu Pul kuiimMatugan omum0 keTMaryHda
naBoM dTaad. Mukm Takpopriamiga mS  Y3rapyBUYMCHHUHT Xap Oup
kuitMatuaa «3*n3+5*mS==Pul» maptu Tekmmpwiaau, arap y YpuHIH
Oynca, eunm BapuaHTH cudarthaa n3 Ba mS y3rapyBuWjap KuWMaTIapu
YOI ATUJIA]IN.

[Tyn xkuiimatu 30 cym kuputriranga (Pul=30), skpanra

0 ta 3 so'mlik + 6 ta 5 so’mlik

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

€4MM BapHaHTJIaApH YOIl STUIIA]IH.

break oneparopu

Takpopiam onepaTropiiapuHUHT OaXKapuiauIIuAa MIyHAAH XoiaTiap
103ara KEJIWIIM MYMKHHKH, YHAA KAUCHIWDP KaJamaa, TaKpOpJIAIIHU
SIKYHUTA €TKa3MacJaH TaKpopJallJaH YMKUII 3apypaTd OYJIUIIN MyMKHH.
bormkaua aiTrana, TakKpopJaliHu «y3HIID Kepak oymuim MmymkuH. bynna
break omeparopuman doitnananunanu. break omepaTopuHU TaKpopJall
ornepaTopyu TAaHACUHUHT UXTUEPUM (3apyp) *KoHiaapura KyHHUII OpKad 1Ty
YKOMIapaaH TaKpopJIalllJlaH YUKUIITHUA aMaJira OMIUPUIIl MyYMKHH. DBTHOOD
oepanuran Oyicak, switch-case oneparopuHuHT TyO MOXUsITUTa XaM break
ONEPATOPHUHM KyJUIall OPKAJIH SPUILIHIITAH.
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Numa - ny xoinamrad Takpop:iaani Ba switch oneparopiapuna break
omepaTtopu (akar y3u OKOWIAmIraH  OJOKJAH YMKUII WMKOHUSTHUHU
oepau.

Ky#nmarn mporpamMmaza MKKATA WUMa-WUY KOWJIAIITaH TaKpOpJIalll
oneparopuaad ¢oigananran xonaa QoiiarsaHyB4Yd TOMOHUIAH KUPUTHII-
raH KaHaaladp coHHU 3 Ba 7 coHjapura HucOaTaH KaHJal OpaJuKKa
TYHIUIY aHuKIaHaau. Tamku Takpopaamiga “Son kiriting (0- to’xtash):
cypoBu Oepuiagau Ba *kaBoO javob son y3rapyBuucura ykuiaaud. Arap coH
HOoNaH (apkiau Oyica, WYKM Takpopiaml onepaTtopuaa Oy COHHUHT
KaHJauup opaliuKKa TYIIHIIN aHUKJIAaHUO, 1Ty XaKuja xabap Oepuiiaay Ba
WYKA TaKpopjall oOmNepaTopuiaH YUKWIaAd. TallKu TaKpopJaligari
cyposra xaBo6 Tapukacuaa 0 KUpUTHUIICa, IporpaMma 3 UIITUHU TyraTaju.

#include <iosteam.h>

int main()

{
int javob_son=0;
do
{
while (javob son)
{
if (javob_son<3)
{cout<<”3 kichik !”; break;}
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;

}

Amanuérna break omepaTopumaH 4YeKCU3 TakpopJalljJaH YUKHIIJIA
dorianaHuIaIm.

for (;7)
{
// 1- wmapT
if (...)
{
break;
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}
// 2- mapT
if (...)
{
break;
}
}

by muconma yekcus for takpopnammaan 1 €ku 2 - mapt Oaxkapuii-
raHja YuKuiajam.

Macana. Umopacusz OyTyH connap ketma-keimru 0 KuliMaTu
OwmnaH tyraiau, 0 KeTMa-KeTJIMK Xaau xucoOjaHnmaan. KeTMa-KeTInKHI
KamMalMailiurad XoJ1a TapTUOIaHTaH €K1 NYKIUTY aHUKJIAHCHH.

#include <iostream.h>

int main()

{

unsigned int Ai 1=0,Aji;

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

cin>>Ai; // xeTMa-KeTIMKHUHI OUPUHYUM Xanu
while (Ai)

{

Ai_1=Ai;

cin>>Ai; // HaBBGarTparmu xan

if (Ai_1>Ai) break;
}
if(ai 1)
{
cout<<"Ketma-ketlik tartiblangan";

if('Ai)cout<<" emas!";
else cout”!”;

}
else cout<<"Ketma-ketlik bo’sh!";

return 0;

}

[Iporpamma wumira Tymrasjaa, Ooiiga KeTMa-KETJIMKHUHT OUPUHYU
xaau anoxuna YkuO onmHamu (Al y3rapyBuucura). Keiinn Ai KuiiMaTu
HOJITA TEHT OYJIMaryHua TakpopJjalll orepaTopu amai Kuwiaau. Takpoparmi
TaHacuaa Al KUWMatu ojaAuHTH KuiMar cudartuaa Ai 1 y3rapyBumcuaa
scnad KoMMHAAW Ba HaBOarjgaru xaj Al y3rapyBuumcHura ykuiaaav. Arap
OJIIMHTU XaJl HaBOaTAaru Xajjiad karra oymuca, break oneparopu €épaamuia
TaKpopJall xapa€Hu y3uiaaau Ba OOLIKapyB TaKpopiallgaH KeHUHTY apT
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omeparopura yraau. by epmarm maprt omneparopiapy  Ma3MyHHU
Kyinaaruda: arap Ai_1 HongaH dapkiau 0yiica, KeTMa-KETIMKHUHT KaMUa
OuTTa Xaau KUPUTWITaH Oymaau (KeTMa-KeTJIIMK MAaBXyJ]l) Ba OXHUPIU
KMPHTIIITAH XaJ TeKIIMpUIagd. Y3 HaOatnma arap Ai HommaH (apkiu
Oynca, Oy xoyiar xamuap ypracuja KaMalMacldK IapTH OakapuiMmaras-
ury cababiu XaaJlapHu KUPUTHIL Kapa€Hu y3UJIraHUHU OWiupaau Ba Oy
XaKjaa xabap 4dom 3Twiaaud. AKC X0JiJa KeTMa-KeTJIMKHU KaMmailmMaiauran
X0Ji1a TapTUOIaHTaH OyIaau.

continue oneparopu

continue omneparopu xyaau break omepaTopuaex TakpopJail onepa-
TOPU TaHACUHU OaKApUIIHU TYXTaTaju, JEKUH TaKpopijalijaH YUKUO
KeTMac/laH KeMUHTU KaJJaMHUTra «cakpady» YTUIIMHYU TaluHIaNIH.

continue OrnepaTopuHU KYJJIAHUIIIWTa MHUCOJ Tapukacuja 2 Ba 50
COHJIap OpaJWFUJard TyO0 COHJApHU TOMAJUTraH IporpaMMa MaTHUHU
KENTUPaMU3.

#include <iosteam.h>

int main()

{

bool bulinadi=false;

for (int i=2; i<50; i++)

{

for (int j=2; j<i/2; j++)
{
if (i%j) continue;
bulinadi=true;
break;

}

// break Baxapuinranna 6GoOWKAPYB yTamguIaH XOM
if ('bulinadi) cout <<i<<” “;
bulinadi=false;

}

return 0;

}

Kentupunran nporpamMmmaja KyHWIraH Macajla iuMa-ud KOWJIAITraH
WMKKWTa TaKpopiaml oneparopiapu €paaMuaa edwirai. bupuaum takpop-
nam onepatopu 2 nan 50 raya COHJAPHU XOCHJI KWJIUIITA XU3MAaT KUJIau.
WNuku Takpopiami 3ca xap Oup XOCuiI KWJIMHAETTaH COHHU 2 COHUJIAaH TOKH
Iy COHHMHT sipMHUTrada OyiraH conjapra O0yiau0, KOJIJAUFUHU TEKIIUpaIH,
arap xKoinauk O conupan dapkiau Oyica, HaBOATHaru CoHra OYIUII JJaBOM
aTaau, akc xosjaa bulinadi y3rapyBuucura true xuitmat OepuO, HUKHU
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Takpopiam y3uiaaaud (COH Y3WHHMHT spMHUrada OyJraH KaHaalaup cOoHra
OynMHap »HKaH, JeMak Yy TyO 5Mac Ba KEHUHru coHiapra Oynub
TeKIIUpUIIra Xoxar Hyk). Mukm j OyilMda TakpopJiailjlaH YUMKKAHAaH
keiinH bulinadi kuitmaTu false 6ynca (!bulinadi), 1 conu Ty0 Gymanu Ba y
YOI KWJIMHA/IH.

goto onepaTopy Ba HUILIOHJIAP

Huwon - 0y naBomuaa wkkuTa HykTa (‘:’) KyWwiraH uaeHTUU-
katop. Humon Ouian Kangaiaup oneparop OelruiaHaad Ba KEHHWHYAIHK,
MpOrpaMMaHUHT OOIKAa OWp KUCMHUJAH YyHTa IIApTCH3 YTHUII amajira
ommpuianu. Humon Ouian xap KaHjaail oneparop OeNrviIaHUIM MyMKHH,
11y >KyMJIaZlaH bJIOH OlepaTtopu Ba Oy onepatopu xaM. Humion ¢akar
GyHKIUsIap MUKa aMall Kuiaau.

Humionra maprcu3 yTum goto omneparopu €paamuia Oakapuiiai.
goto orepaTropu OpKaiau (akaT YHUHT Y3W JKOWJIamraH QyHKIHUS WIUgaru
omeparopiapra VYTUII MYMKHH. gOt0 ONEpPAaTOPUHUHI CUHTAKCHUCHU
Kyhuaaruya:

goto <HUIIIOH>;

AvipuM xoiapjaa, goto ONnepaTOPUHUHT «cakpad YTUIIN» XucoOura
XaTOJIMKJIAp F03ara KeJIuIIM MyMKHH. MacaaH,

int i=0;

i++; if(i)goto m;

int j;

m:j+=1i;

OTIePaTOPJIAPUHUHT OAKAPWIIMIIK XaTOJUKKA OJIMO Kelaau, YyHKU ] bJIOH
KWJIMHMAaM KOJIaJIu.

[IlapTcu3 yTHIl omepaTopy MPOTpaMMaHH TY3WIIAATW KyWId Ba Iy
Owian Oupranvkaa xaBguu BocuTanapJaH oupu xucoodsnanaau. Kyununuru
IIYHJIaKW, YHUHT EpJaMuia aJTOPUTMHHUHT «0omm Oepk» >KouIapumaaH
9uKrO KeTWIl MyMKUH. VIKKMHYM TOMOHIAaH, OJOKJIApHWHT WYWTa YTHII,
MacajaH, TaKpopJiall ONepaTopIapuHA UUWTa «CaKkpad» KUPHII KyTHIMa-
raH XoJiaTJapHH fo3ara kentupuiniu MyMkuH. [y ca®aGiam, UMKOH Kajap
goto omepaTopuiad (oiiaraHMacIUK Kepak, MIUIATHITAH TaKIupAa Xam
KyWHJIaru Koujara aMall KWWl 3apyp: «Oaok uuuea, if...else ea switch
onepamopaapu uduea, Xamoa maxpopiaus onepamopiapu maHacu2a mau-
KapuoaH KUpuud MyMKUH IMACH.

l'apuu, HUIIOH €paMuaa NPOTPAMMAHUHT UXTUEPUN KOMUTA YTHII
MYMKHUH OyJica xaM, OOIIJIaHFUY KUMMaT OepHulll YbJIOHIAPUNIAH CaKpad
YTHUII MaH 3TUJIAIU, JICKUH OJIOKJIapAaH cakpad YTHUIIl MyMKHH.
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Macamnad:

goto B; \\ xaro
float x=0.0;
goto B; \\ Ty=pu

{ int n=10;x=n*x+x; }
B: cout << “x="<<x;

XycycaH, HUIIOH €pAamMuia UKW OJOKAAaH TallKu OJIOKKA Ba TAIIKU
OsiokaaH nuku Osokka yrumira C++ tTiuim pyxcat oepaau:

{...
goto ABC:
{int i=15;

ABC:
goto XYZ;
int y=10;
XYZ:
goto KLM;
}
int k=0;
KLM:
}

JlexuH, 10KOpUJa KEATUPWITaH MHUCOJIAard Oapya yTUILIAp Ma3My-
HaH XaTo XucoOaHaIu.

Kyitnaaru nporpamMmaja MKKUTa HaTypaJl COHJIAp PHT KaTTa YMyMHU
oupryBunHu (OKVYDB) Ttommm wmacanmacumard Takpopiaiml Kapa€HUHU
HUIIIOH Ba gOoto omepaTOpyu BOCUTACH]IA aMaJira OIIUPHUII KYPCATUIITaH:

int main|()

{

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)
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{
cout<<”Bu sonlar EKUBi: ’""<<a;

return 0;

}
a>b?a-=b:b-=a;
goto nishon;

}

[IporpamMmmanaru HuIIOH OuiaH OedruiiaHraH omepaTopia a Ba b
COHJIAPHU TEHIJIUTU TEKIIUPWIaIn. Arap yJiap TEHT O0yica, uXTUEpHil OUT-
tacu, Macaian a conn OKVYb Oymanu Ba (yHKIUAIAH YMKWATIAIA. AKC
XoJiaa, Oy COHJApHHWHT KaTTacHJaH KWYWTH adpuiiagd Ba goto OpKaIH
YJIAPHUHT TEHTJINTH TeKImMpuiaagu. Takpopriamr kapa€Hu a Ba b coHIap
¥3apo TEHT OYJIryHYa JaBOM 3TaJIu.

lyHn Kaia 3TUI KepakKu, 0y MacallaHu TaKpopJiall orepaTopaapu
EpraMuia Oakapuill aH4a caMapaiiu XUcoOmaHaau.
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5-000. ®PyHkuusIap

[Iporpamma TabMHHOTHMHHU SIpATUIIl aMmalijla MYpakkad kapaéH
xucobnanaau. [IporpamMmma Ty3yBuYM mporpamMma KOMIUIEKCUHU Oup OyTyH-
JUKJard Ba yHUHT Xap Oup OYJaruHUHT MYKH Ma3MYHHHH Ba YJAPHUHT
ceswnMac GapKiIapuHu XucooOTa OJIMIIY Kepak Oyiaau.

[Iporpammanaiira TU3UMIA EHAOUIYB IIYHAAH MOOPATKH, IPOrpam-
Ma Ty3yBUM OJIIMTa KYWHWJITaH Macajia OJIMHAAH MKKUTA, yuyTa Ba yHAaH
OpPTHMK HHCOATaH KMYMK Macana OCTHIapra OyiaMHamd. Y3 HaBOatuma Oy
Macajia OCTHJIapH XaM siHa KHYUK Macajla OCTHJIapura OYJIMHUIIA MyMKHH.
by xapaén Toku maiina MacajajlapHU OOOUK CTaHAAPT amajiap €paamua
eunin MyMKHH OynryH4ya naBoMm o»Taau. Iy #yn Ownan wMacamanu
JEKOMMO3UIIMSIIAIT amajra OIIUPUIIA]IH.

WNKkKyrHYM TOMOHIaH, MporpaMMaanija myHaan xoiatiap Ky3aTuia-
VKW, YHIA TPOrpaMMaHUHT TypJid *Koilapujaa MasMyHaH OUp XWJI airo-
puTMIapHU Oa)kapuuira TYFpH Kedaau. AJITOPUTMHHUHT Oy Oyiakiapu
acocuid edwna€TraH MacajaJaH axparuO OJIMHTaH KaHAauaup Macania
OCTHHM €uuIIra MyJDKaJUlaHraH OyiauO, erapivya MyCTakWi KhWMarra
(HaTmxkara) sragup. MUcoN ydyH KyiluJaru Macajlanu Kypaniuk:

bepwiran ag,ay,...,a30, bg,bi,...,bso, Co,C15...,C30 BA X,Y,Z XaKUKUI COHIIAP
Y4YH

(a0x30 +ax” +..+a,, )2 —~ (boy30 +by” +..+ b30)
c(x+2)" +¢,(x+2)” +...4+¢y

n(poTaHMHT KUMMATH XUCOOTaHCHH.

by MuconHu euuina KaCpHUHT cypaT Ba Maxpaxujaaru udojaanap
Oup XWJl adropuT™M OWJIaH XHcOoOJaHaau Ba Mporpammana xap oup udo-
gaHu  (Macaja OCTH) XHcoOJall ydyH Oy aJlrOpuTMHHU 3 Mapra &3uIira
TVFpu kenaau. Macanagaru 30-mapakanu KYNXaJHU XUCOOJIall ajaropuT-
MUHH, MacajaH, ['opHep aiIrOpUTMUHM alloXuja, OUTTa Hycxana €3u0, yH-
ra TypJu mapamMerpiiap - oup cadap a BeKTOp Ba X KUWMaTHHHU, HKKUHYN
cadap b BekTOp Ba y KMIUMAaTHHU, XaMJla C BEKTOp Ba (X+z) KuMaTiIapu
OwJIaH Mypo’kKaaT KUJIUII OPKAJIM aCOCUN MacajlaH! €YUl MyMKUH OYIIaiu.
OyHKIUATApD KYJUIAHUIIMHUHT sHa OWp cababwHM KyWHuaard macaniania
KYPHUIIUMU3 MYMKHUH - OepwiraH 4M3WKJIM TEHIJIaMajiap CHCTEeMAaCHHU
I'aycc, Kpamep, 3elinen ycyiapuHUHT OUpopTacu OWJIaH €4uil Tajad
KWIMHCHH. Y XOJIJJa acOCUi MporpaMMmaHu Kyluaaru Oynakiapra Oyaui
Makcajira MyBopuk Oynap »au: TeHr1ama Ko3(P(QUIIEHTIAPUHUA KUPUTHUII
Oynaru, euuin ycynauHu Tannam Oynaru, ['ayce, Kpamep, 3eitnen ycymnna-
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pUHHU aMajira OIIMPHUIN YYyH ajoxuja Oyiakiap, HaTHKAHU YOI KHJIHII
Oynmaru. Xap Oup Oynak yuyH ¥3 QyHKIUSIIAp MakMyacu sipaTuO, 3apyp
oynranja ynapra 0o pyHKIMS TaHACUJAH MYPOKaaTHU aMmajira OIIUPHUIIL
OpKau OOIIl Macaja €4HIll caMapaad XucoOaHaIu.

byHnaii xomiapaa mporpaMMaHd MX4YaM Ba caMapaid KWJIUII YYyH
C++ Tunuaa nporpamMMma OYJIariHM ajJoxXuaa axxpaTtuO ojau0, yHU QYHKIHS
KYPUHUIIUAA AaHUKJIAIl UMKOHUA MaBXYy/I.

®yukuusa 0y - C++ Trinaa Macajia €4uIIard KaJIuT 3JeMEeHTIapy-
JaH OMpUIUp.

DOyHKIUA TapaMeTPJIapH Ba apryMeHT/Iapu

[Iporpammajna unmatuiaguradn xap Kangad (QyHKIUS 3BJIOH KUJIH-
HuM kepak. Omaraa QyHKUOUsUIap IBJIOHM capiaBxa ¢ailyimapia bJI0H
KwinHaau Ba #include nupexktuBacu €paamMmuaa mOporpaMmMa MaTHHTa
KYIIWJIAIH.

OyHKIMSA IBJIOHUHU (yHKYuss npomomunu TaBcudiaanam (alipum
xoutapaa cuewamypa aeunnanu). OyHKUMS TPOTOTUNM KyHUJIaru
KypuHUIIAa OYIaau:

<KalTapyBuu KMMUMaT Typu> <PyHKIUsI HOMU>(<mapaMeTpiap pyuxaTu >);

By epna <kailftapyBuu KuilmMaT Typu> - QyHKUHMS HMILJAIIN HaTHXKAcuaa y
TOMOHHUJIaH KaWTapaauraH KHMUMAaTHUHT Typu. Arap KauTapuiaauras
KUIIMaT TypH KypcaTuimaraH Oyica, kenuinyB Oyiinuya ¢yHKIus Kailtapa-
JIUraH KuhMMatr Typu int ne0 xucoOnaHaau, <mapaMmerpiap pyuxaru>-
BEPryJ OWIaH aXpaTuiarad GyHKIUS MapaMeTpIapUHUHT TYpU Ba HOMJIapH
pyiixaru. [Tapamerp HomMuHu €3maca Xam Oymamu. Pyiixat O6ym Oymuim
xaM MyMKUH. OyHKIYS OPOTOTUILIAPUTA MUCOJLIAP:

int almashsin(int,int);

double max (double x,double y);

void func() ;
void chop etish(void) ;

OyHKIMSA TPOTOTUIIN TYIMHUPUO KOJIUPUIIUIIA MYMKHH, arap Ipor-
paMMma MaTHHJAa (DYHKIMS aHUKJIAHWIIN YHM YaKupaguraH (yHKIUsIIap
MaTHHJAaH OJIMH &3mirad Oyinca. JIekuH Oy XoJjaT sXmu yciyd Xucoo-
JaHManau, alHUKca y3apo Oup-Oupura MyposkaaT KWIYBYM (DYHKIHSIIAp-
HU YBJIOH KWJIHIIA MyaMMOJIap fo3ara KUl MyMKHH.

Dynxyus anuxnanuwy - GyHKIUS capiiaBXxacu Ba (Qurypaid KaBcra
(‘{,’}’) onumHraH KaHJaWIup amaduid Ma3MyHIra »ra TaHaJaH uOopar
oynanu. Arap ¢yHkuus KaWtapyBuu Typu void Typunan dapkiau Oyica,
YHUHT TaHacHja ajdarra MOC TypJard mapaMerpra sra return omnepaTtopu
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oynumm mapt. OyHKIMS TaHacuaa OWUTTaZaH OPTHUK return omepaTopu
OYJIUIIIM MYMKHUH. YJIADHUHT UXTUEPUNA OUPOPTACHHU Oa)Kapulill OpKaJIH
byHKIUsAIaH 4YUKUO KeTwinaau. Arap (YHKIUSHUHT KUWMaTH TpOrpam-
Maja HIUIaTUIMaiauran 0yica, QyHKIUAIAH YUKW YYyH MMapaMeTpcu3
return onepaTopu HMIUIATWIMIIM MYMKHH €KM yMyMaH return HIIIATHII-
Maiau. Oxupru xonna QyHKUUSIAH YUKW - OXUPIH €NUIyBYM KaBCra
eTu0 kenranaa pyu oepaiu.

OyHKIMS TPOrpaMMaHUHT OUpOpTa MOJYJIUJA SrOHA paBHUIIJIA
AHUKJIAHUIIM KEpaK, YHUHT OJBJIOHM 3ca (PYHKIUSHU HILUIATaAUTaH
MoAyJuiap/ia Oup Heya MapTa €3uuu MyMKUH. OyHKIUS aHUKIaHUIIUAA
capiiaBxajaru 6apua napameTpiiap HoMJIapy E3WIHILIN IapPT.

Opatma nporpammaza GyHKIUS MabayM OUp WIIHA amMajra OIITUPHIIL
yuyH yakupuiaau. OyHkiusra MmypoxkaaT KWiIraiaa, y Kyuwiran macana-
HU €4YaJyd Ba Y3 HUIIMHU TYyraTUIIMAa KaHAalaup KUWMaTHU HaTHXa
cudartuga Kaitapaau.

DyHKkyusaHu yaxupuwl Y9yH YHUHT HOMU Ba YHJIaH K€WHH KaBC UUKJa
apryMeHT/Iap pyuxatu Oepuiaau:

<¢pyHkuus HoMr>(<apryMeHT;>, <apryMeHT,>,..., <apIryMEHT, >);

by epna xap 6up <aprymeHT> - (QyHKIIMS TaHACUTa y3aTUJIAIMTaH Ba
KeWMMHYAIMK XHUcoOmaml >kapa€HuIa WIUIATUIAAWraH y3rapyBuu, udonaa
€ku y3rapmacaup. ApryMeHTIap pyuxaru Oy Oy iy MyMKHH.

OyHKIMAIAp XaM Y3 TaHacuga Ooiika (QyHKUMSUIAPHU, Y3UHH XaM
YAKUPUIIE MyMKHMH. Y3 TaHACHAA Y3WHM YaKMPAIWTaH (yHKIHsIApra
peKypcus yHKyusiap neiniaau.

Onauuru 6o06sapja Tabkuiad yrwiranuaek, C++ Tuiaugara xap
KaHjal mporpammaza anbarra main() Oomr (QyHKIUICH OYIUIIM Kepak.
Aifan 1Ty (QYHKITUSIHA FOKJIATUY TOMOHH/IaH YaKUPHWINIIN OWjIaH porpam-
Ma OakapuJIUIIY OOIIaHAIH.

5.1- pacmaa Gom dyHKIUsAAAH OOIMIKa (GYHKIMSIIADHA YaKUPHII Ba
yJapJaH KalTHII cXeMacHu KypcaTuiraH.

[Iporpamma main() GyHKIUACMHU OakapuiljlaH OoIllIaHaau Ba
«f1(x,y);» - GyHKIUS Yakupuiraya JaBOM 3TaJd Ba KEWHWHYAIUK
oomkapyB fl(x,y) QpyHKUMS TaHacUJIard amajylapHu Oa)kapuilra yTaju.
bynna Radius mapamerpununr kuiiMatu cudaruaa GyHKIUS X y3rapyBuu
KuiiMatHu, Symbol napamerpu cudatuga y y3rapyBUMCHHUHT KUWMaTH
unutatiiand. OyHKIMS TaHACH return orepaTopuraya Oaxxapuiiaay. return
oneparopu O6omkapyBHu main() ¢yukmusicu tanacugaru f1() gyskmuscu
YaKUpWJITaH OlepaTop/laH KEHUHTH oleparopra YTUIIHU TabMUHIANAM,
sbHU PyHKUMsAaH KaiTum pyi 6epaau. lllynnan keitun main() ¢hyHKIUs-
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CHU oreparopiapu Oaxxapuiauiiga n1aBoMm 3Tanu Ba «f2(a,b,c);» - dyHKus
yakupuIim opkanu oomkapys f2() GyHkuus Tanacura yTaau Ba XucoOmarn
xapaéuuna moc paBuniia YesNo cudaruia a y3rapyBUYMCHHUHT, count
cubaruga b ¥y3rapyBurcuHUHT Ba key cudaruma c y3rapyBUUCHHUHT
KuitMatinapu unuiatwiaau. OyHKIUS TaHacUJAru return omnepaTopu €Ku
OXUpru omneparop OaxkapranjaH KeWWH aBTOMAaTHUK paBulaa Ooil
GbyHKIMATa KAUTUIT amaira OMIMpUIIaIu.

_______________________________

/. , v v
int main() .+ void F1(int Radius,char symbol)
{ Fay 7

Int x, b; . .
Bool a; /’ o return;
Char s; ./ ,// } ////;;7

short c;”

S //f* int F2 (bool YesNo,int Count,

//,/' short Key)
Fl(x,s’); {

A= (x>0) ; .

. return 0;
F2(a,b,c)} ) \
return 0;

}

5.1-pacm. bomr pynkuanan 6omka QyHKIUSTIAPHA YaKUPUII Ba KAUTHIII

Axkcapudar xostapaa main() QyHKIUSICUHUHT TIapaMeTpiap pyuxatru
oy Oymanu. Arap IOKJIaHyBUM MPOTpaMMaHU MINTa TYHIUPHINIA,0yUpYK
caTpu OpKajlu IOKJIaHYBYM TMpoOTpaMMa WIra TYIIMPUITaHIa, YyHTa
napaMmeTpiiapuu y3atuin (Oepui) 3apyp Oyica, main() mporpamMmmacu
GYHKIMSICHHUHT CHHTAaKCHCH Y3Tapaju:

int main(int argc, char* argv[]);

by epna argc - y3arwiaaurad mapaMmeTpiiap COHHM, argv|[]- Oup-OupumaH
NyHKTyarust Oenrwiapu (Ba mpoOen) OujlaH akpaTWiraH mapamerpiap
pYHXaTUHU Y3 UYUTa OJITAH MAaCCUBIa KypCaTKUY.

Kyiunna @yHKHHHHapHH 9BJIOH KMIIMII, YaKUPpHUII Ba aHUKJIAIIra
MHUCOJIIAP KCIATUPUIITaH:

// byHkuusIIap 3BIOHM

int Mening funksiyam(int Number, float Point);

char Belgini uqish();

void bitni_ urnatish(short Num) ;

void Amal yoq(int,char);
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// byHxuMsIIapHM uYaKUpML
result=Mening funksiyam(Varbl,3.14);
symb=Belgini uqgish() ;
bitni urnatish(3);
Amal yoq(2,Smbl) ;
// byHKUMsITIApHM aHMKJIAW
int Mening funksiyam(int Number,float Point);
{ int x;
return x;}
char Belgini uqgish()
{
char Symbol;
cin>>Symbol;
return Symbol;
};

void bitni_ urnatish(short number)

{
global bit=global bit | number;

ioid Amal yoq(int x, char ch)({};

OYHKIMAHUHAT TporpamMMaard YpHUHM sSHaJa TYHUIyHApiad OVIUIIH
YUyH COH KBaJpaTWHU XucoOnaml macanacuna (QyHkuusanan Qoiinana-
HUIITHUA KYPaWIUK.

Oyukuua nporotunuHu sarlavha.h capnaBxa daitnnna >xoinam-
THUPAMU3:

long Son_Kvadrati (int);

Acocuil mporpammara ymoOy capiaBxa (aiaMHM KYIIUII OpKaJu
Son_Kvadrati() pyHKIUS 9BJIOHN TpOrpaMMa MaTHUTa KUPUTHIIAIN:

#include <iostream.h>

#include ”sarlavha.h”

int main()

{int Uzgaruvchi=5;

cout<<Son Kvadrati (Uzgaruvchi) ;
return 0;}

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

Xyaau 1y Macaianu capiaBxa (aiinunan QoiinamaHnMaral xoJija,
(GYHKIUS YBIOHWHY MpOTrpaMMa MaTHHUTa E3WIN OPKAJTIW XaM Xajl KUJIHII
MYMKUH:

#include <iostream.h>
long Son_ Kvadrati (int) ;
int main()
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{int Uzgaruvchi=5;
cout<<Son Kvadrati (Uzgaruvchi); return 0;}
long Son_Kvadrati (int x){ return x*x;}

[Iporpamma unuiammjga y3rapum Oyimaiian Ba HaTuka cudartuia
AKpaHra 25 COHUHU YOIl 3TaJIH.

Macana. Ukkuta TyO COH «3TrM3ak» AeHWIIaau, arap yjaap Oup-ou-
punan 2 dapk kuica (macanas, 41 Ba 43 conmapu). bepunran Hatypan n
y4yH [n..2n] kecmagaru 6apya «3ru3ak» COHJIAP KYPTIUKIAPU YOM ITUJI-
cuH. Macananu euuin y4yH Oepwiran k coHuMHM TyO COH €KUM WYKJIUTU
AHUKJIOBYM MAHTUKUNW GYHKUMSHU Ty3ull 3apyp OVnaau. Oynkuusna k
conu 2..k/2 raya connapra OynunHaau, arap k Oy connapHuHr Oupopracura
xaM OynuHMaca, y TyO coH XucoOjiaHaau Ba (QyHKIUA true KUAMaTHUHU
Kaiitapaau. bom dyHkuusiaa, 6epuwirad n yuyH [n..2n]| opanukiaaru (n,
n+2), (n+1,n+3),..,(2n-2, 2n) coH XyPTIUKIApUHU TyO COHJIAP SKAHIUTHU
TEKIIUPUIIAIN Ba MIAPTHU KAHOATIAHTUPTaH Ky PTIMKIAp YOM dTUIIAH.

[IporpamMmma MatHu:

bool TubSon (unsigned long k) ;
int main()
{
unsigned long n,i;
unsigned char egizak=0;
cout<<"n -> ";
cin>>n;
cout<<' ['<<n<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 coutl"; ";
egizak=1;
cout<<'{'<<i<<"', '<<i+2<<’}’;
}i
if ('egizak)
cout<<" oralig'ida egizak tub sonlar mavjud emas.";
else cout’.’;
return 0;

}
bool TubSon (unsigned long k)

{

unsigned long m;
for (m=2; m<=k/2; m++)
if (k%m==0) return false;
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return true;

}

Harypan n conn yuyn 100 kuputniica, mporpamma Kyduuaaru COHJIap
Ky TIUKIAPUHU YOI KUJIATH:

[100..200] oralig'idagi egizak tub sonlar:

{101,103}; {107,109}, {137,139}; {149,151},

{179,181}; {191,193}; {197,199}.

Keanmys 0yiin4a aprymeHTaap

C++ Tunupa QyHKOUS YakdpuwiraHja apum aprymeHTIapHU
TymupuO KoJaaupuil MyMKUH. byHra ¢QyHkmus nporotunuga yumly
napaMeTpJiapHU KeJUIyB Oyiinya KUAMAaTUHU KYPCATUII OPKAIM SPUITUIIT
MyMKUH. MacanaH, Kyiuja OpPOTOTHIN KEITUPWITaH (QYyHKIUS TYpiIu
YaKUpHIITa 3ra OYIUIITN MyMKHH:

//byHKIMS npoToTHMON

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

//bdYyHKUMSHM YaKupMIl BapMaHTJIapu

Butun Son(1l,false,’a’);

Butun_Son (2, false) ;

Butun_ Son (3);

bupunumn yakupysaa O6apua mapameTpiap MOC apryMEeHTJIap OpKaJH
KUMaTiIapyuHu KaOyil KWJIau, MKKUHYY X0Ji1a | mapameTpu 2 KMiiMaTHHM,
bayroq nmapametpu false kuitmatau Ba Blg y3rapyBuucu keaumiyB Oyitnya
“\n’ KUMMaTUHH KaOyJ1 KUJIaJIu.

KenumryB Oyiinuya kuilMaT OEpUIIHUHT OWTTa IIapTh OOp - mapa-
MeTpJiap pyixaTuaa KelHIllyB Oyiinda KuiMaT Oepuiiral napameTpiapaaH
KEHUHIY MapaMeTpiiap XaM KeNuIlyB Oyinuya KuiMmaTra 3ra Oynuuuiapu
maptT. FOxopunaaru muconaa [ napamerpu kenuiryB Oyitnya KuiiMat KaOys
KWINHTaH Xojiaa, Bayroq €xku Blg mapamerprnapu xuiiMarcu3 OViuiim
MyMKHH 5Mac. Mmucon Tapukacuma OepuiraH COHHU KypcaTWiraH
AHUKJIMKJA YOI 3TYBUM MpOrpaMMaHu Kypaunuk. Kyuuiran macanaHu
€UMINJIa COHHU Japaxkara owmupuil (QyHkmusicu - pow() Ba Cy3yBuHd
HyKTanu y3yH coHaaH monayn onum fabsl() ¢ynkuumscunan doiinana-
Hunaau. by ¢yskuusnap npororunu «math.h» capnaBxa ¢aiinuaa
»KoMjairas (3-ujoBa KapaHr):

#include <iostream.h>

#include <math.h>

void Chop gilish(double Numb,double Aniqlik=1,

bool Bayrog=true) ;
int main()
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double Mpi=-3.141592654;
Chop gilish(Mpi,4,false);
Chop qgilish(Mpi,2);
Chop_qgilish(Mpi) ;

return 0O;

}
void Chop gilish(double Numb,double Aniqlik=1,
bool Bayroq = true)

{
if (!Bayroq) Numb=fabsl (Numb) ;
Numb=(int) (Numb*pow (10,Aniqglik)) ;
Numb=Numb/pow (10 ,Aniqlik) ;
cout<<Numb<<‘\n’ ;

}

[Iporpammana conHu Typiau aHukiukaa (Aniglik mapamerpu
KUIIMaTH OpKajau) 4om ATUII y4yH Xap Xwui Bapuantiapgaa Chop qilish( )
bynknmsicu dakupwirad. [IporpaMma wunuiamm HaTHXachIa dSKpaHJa
KyWuJaru COHJIap 4oIl dTWIau:

3.1415

-3.14
-3.1

[TapaMeTpHUHT KenuIlyB Oyiinua OepusiaguraH KMdMaTu y3rapmac,
roban y3rapyBuu €KM KaHAauaup (PyHKOUsS TOMOHHWAAH KaWTapaguraH
KUMaT OYITUIIN MYMKHH.

Kypunum coxacu. JIokaJj Ba riio0aJ y3rapyBuujiap

V3rapysumnap (QyHKIMS TaHacHMIa KM YHAAH TAIIKApUIa BIOH
KWIMHUIIM MyMKUH. DyHKIMS WYMa 3BJIOH KWIMHIAH y3rapyBuMiiapra
JIOKan y3eapyeuunap nevvnand. byHaan y3rapyBudiiap XOTHUpagaru mpor-
pamMma CcTekuja xounamaau Ba (akaT Y3U 3bJIOH KWIMHIAH (DyHKLIMS
TaHacuJa amasl Kwiaau. bomkapyB acocuil pyHkumsira kaituimm Ouial
JIOKaN Y3rapyBUWIap YUyH aXXpaTWIral XoTupa Oymatunaaun (YYupuiaam).

Xap Oup y3rapyBuM Y3MHHMHI amajl KWIHILI COXacH Ba sIIall BaKTH
XyCyCHATIIapu OWIIaH XapakTepiaaHaau.

VarapyBum aman Kunuw coxacu NeTaHAa Y3rapyBUMHH MIIIATHII
MYMKUH OYJiraH mporpaMmma coxacu (KMucMu) TymyHuiaaau. by TymryHua
OWITaH Y3rapyBUMHMHT KPpuHUWl coxacy Y3BHi GOFNAaHTaH. Y3rapyBunm
amajl KWIMII COXaCHJaH YUKKaHIa KypuHMan Kosagu. HkxkuHum
TOMOHJIaH, Y3rapyBUd amaj KWW coXacujaa OYIHIIM, JEKUH KYypHUHMAac-
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JUTM MYMKUH. ByHIa KYpuHUII coXxacura pyxcaT OEpHIl aMalld <«::»

épaamMuia KYpUuHMAac y3rapyBuura MyposkaT KAJuIl MyMKUH OYiaau.
§73rapquHHI/IHr Awaw eakmu €0, y MaBxXKyj OYyiradn mnporpamma

OymarvHUHT OaKapUJINIIINTA KETraH BaKT MHTEpBAIUTa alTHIaIH.

Jlokan y3rapyBumiap y3j1apu bJIOH KWIMHTAH (QYHKUIUS €K OJI0K
yerapacuja KYpUHHIN coXacura sra. biiokmgaru naku 0JI0KiIapa Xyaau ury
HOMJIATU Y3rapyBYM IBJIOH KWJIWHTaH OVyica, Wuku OJiokiapja Oy JIoKa
y3rapyBud Xam amajl KWiMau Konaau. Jlokan y3rapyBuM sIiaml BakTH -
0JI0K €k QYHKIUSAHU OakapuIll BaKTU OWiIaH aHMKJIaHaaud. by Xon myHu
aHTJIaTaAuKu, Typiau QyHKIusapaa Oup-oupura ymyMan OOFJIUK OyimMa-
raH OMp XWJI HOMJIary JIOKaJI y3rapyBUMIapHU UIIJIATHAII MYMKHH.

Ky#innaru nmporpammana main() Ba sum() GyHKIusapuaa Oup xui
HOMJIarW y3rapyBUMJIApHU MIUIATUII KypcaTuirad. [IporpammMana mkkuta
COHHHUHT UMFUHIMCHU XUCcOOJIaHaIu Ba YOII DTHIAIH:

#include <iostream.h>

// byHKUMsT npoTOoTHNN

int sum(int a;int b);

int main()

{

// moxan ysrapyBumiap
int x=r;

int y=4;

cout<<sum(x, y);
return O;

}

int sum(int a,int b)

{

// mokan ysrapyeBum
int x=a+b;
return x;

}

['mo6ai y3rapyBumiiap mporpamMma MaTHUAA QYHKIHS aHUKJIaHUIITH-
JaH TallKapuaa YbJIOH KWIMHAAW Ba IBJIOH KWIMHTAH >KoWuaaH OoIiiad
mporpamMMa OXupurada amas Kujaaam.

#include <iostream.h>

int £1(); int £2();

int main()

{

cout<<fl ()" "<<Kf2()<<endl;
return O;

}
int £1()
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{

return x;// xoMmmuasuuMs XaTocu pyu Bepanu

}

int x=10; // rnoban ys3rapyBuM SBIOHMU
int £2() { return x*x;}

IOxopuna kentupwiran nporpamMmazna KOMIIWIALMSA XaTOCH PYyW
oepamu, uyynku fl() dyHKIUS y9yH X Y3rapyBUMCH HOMAbIyM XHCOO-
JIaHA]IH.

[Iporpamma MatHHMAa r700a7d Y3rapyBUMJIapHH YyJiap 3bIOHHUIAH
KeWnH €3unranH uxtuépuil pyHkuuana unviatum mymkud. Ly caGabmm,
ro0an y3rapyBumiiap mporpaMMa MaTHUHUHT Oomnaa €3unanu. OyHKIus
WYuJaH 1JI00an y3rapyBuura MypoxaT KWIHMII Y9yH (QYHKIUSJIA YHUHT
HOMHU OWJIaH MOC TYIIAJWraH JIOKaJl y3rapyBuujap OYJIMaciuru Kepak.
Arap rio0an y3rapyBud 3bJIOHUJA YHTa OOIUIAHFUY KUWMAT OepuiiMaraH
oynca, ynapuunr kuitmatu 0 xucoOmanaau. ['mo0an y3rapyBUMHHUHT amall
KWIKII COXAaCH YHUHT KYPUHUII COXACH OMJIaH YCTMa-yCT TYIIAIH.

[yHy Kailg STUII KEpakKH, TaXKpuOaiu MporpaMma Ty3yBuuiap
UMKOH Kajap TJioOan Vy3rapyBUWIApHM HWIUIATMACIMKKA — Xapakar
KWINIIAAM, YyHKUM OyHJail y3rapyBUWiIap KUHUMATHHUA NPOTPAMMAHUHT
UXTUEPUN )KOWUJIAH Y3rapTUPUIL XaBpU MaBXyJIUTH cabadiu mporpamma
UIUTAIINAA Ma3MyHaH XaToJlap r03ara KeJNWIIM MyMKHUH. By bukpumuzau
TAaCAUKJIOBYM ITPOrpaMMaHu KypaujuK.

# include <iostream.h>

// TnoBan ysrapyBuYM S'BIOHU

int test=100;

void Chop gilish(void );

int main()

{

//nokan ys3rapyBuM SBJIOHU

int test=10;

//Tnoban y3rapyBuM Yon KUIMl QYHKLUMUSICMHM dYaKUpu
Chop _qgilish() ;

cout<<”Lokal o’zgaruvchi: ”<<test<<'\n’;

return O;

}
void Chop gilish(void)

{
cout<<”Global o’zgaruvchi: ”"<<test<<'\n’;

}

[Iporpamma Gomuaa test rinodan y3rapyBurcu 100 xuiimatu Omian
9bJIOH KuinHaau. KevmHuanuk, main() ¢yHKumuscuaa test HoMu OMIaH
nokan y3rapyBuucu 10 xuiiMatu Owiad 3bJIOH KuiauHaau. [Iporpammana,
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Chop_qilish() ¢dynkumsicura mMyposkaaT KUJIMHTAHUIA, aCOCUN (DYHKIMS
TaHAacUJaH BaKTMHYA YMKWIAJW Ba HaTWXKaja main() GyHKIUACHIA YBIOH
KWIMHraH Oapya JOKall Yy3rapyBuujapra MypoxKaaT KWWl MYyMKUH
oynmai komagu. Illy ca6abiam Chop qilish() ¢ynkuumscuma rimoGan test
VY3rapyBUMCHHUHT KUWMATUHU YOI HSTWIaAW. AcOCH mporpammara
KalTuiragaan kednH, main() QyHKOUsICUIArud Jokan test y3rapyBuucH
rioban test y3rapyBUMCHHM «O€pKUTaIW» Ba JOKad test y3rapyBUMHU
KuiiMat dyom HTuianu. [IporpamMma wunuiamu HaTwXacuja dSKpaHTa
KyWuJaru HaTUKaJiap YOIl STUIaIu:

T'nob6an ysrapyeum: 100
Jlokan ysrapyBum: 10

12 aMaJIu

FOkopuaa Kaila KWIMHTaHACK, JOKaJI Y3rapyBuM bJIOHH XYW IIY
HOMJAru TJo0an Y3rapyBUMHU «OepkuTagu» Ba Oy KoigaH Tiio0anl
y3rapyBuura MypoxkaT KWIMII HUMKOHM OYynmai komamu. CH++ Tuimuna
OyHmall xoJyiaTiiapjla XaMm TIJo0ajl y3rapyBuMra MYypOKaT KHJIMII HMKO-
HUSITH CaKJIaHUO KOJWMHTaH. BYHUHT YUyH «KYpUHHII COXacura pyxcar
Oepurnn» amanujaH ¢oijaraHUIl MYMKUH Ba Y3rapyBYd OJUra WKKHUTA
HYKTa - «:» Kylum 3apyp Oymamu. Mwucon Ttapukacuaa Kyuujgaru
MporpaMaHu KeITHPAMM3:

#include <iostream.h >

//Tnoban ysrapyBumM SBIOHU

int uzg=5;

int main()

{

//nokan ysrapyBuM SBIOHU

int uzg=70;

//nokan y3rapyBuUMHM YON STHMI
cout<<uzg<<'‘/n’;

//Tno6an ysrapyBuUMHM YOIl STHII
cout<<::uzg <<’ /n’;

return O;

}

[IporpaMmma unuiamuy HaTW)Xacuja sKpaHra ojaud 70 Ba KeWuH 5
COHJIAPH YOIl STUJIA]IH.

XoTupa cunguaapu

VY3rapyBUMJIApHUHT KYPUHUII COXAacH Ba amMal KWIHMII BaKTHHU
AHUKJIOBYM Y3rapyBud MoaupukaTopiaapu MaBxya (5.1-xaasan).
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5.1-xanBai. Y3rapysun MOIH(UKATOPIAPH

Moauguxartop Kyananumm AMaJj1 KWIHII Amam gaBpu
coxacu

auto JIOKaJI 0JI0K BaKTHHYA
register JIOKaJI 0JIOK BaKTHHYA
exteru rio0ai 0JI0K BAKTHHYA
static JIOKaJ 010K JOUMUI
rio0an dbaiin JIOUMUIM

volatile ryiooa (aiin JIOUMUI

ABTOMAT y3rapyBumjap. auto MoaudUKaTOpH JOKaJ y3rapyBuuiap
9bJIoHKAa unuiatunagu. Oparna Jjokan y3rapyBUWiIap JbJIOHUIA Oy
MoU(DUKATOP KEIUITYB Oyiinya KyJIJIaHWIaIu Ba 11y ca0aldiau amanaa yHU
E3UNIManIu:;

#include <iostream.h>

int main()

{

auto int X=2; // int X=2; 6unaH SKBMBAJIEHT
cout<<kX;
returu O;

}

auto MoauQuKaTopy OJIOK MUKJA YBJIOH KWIMHIAH JIOKaJ y3rapyBuu-
Japra Kyjutanunagau. by y3rapyBumnap OnokiaH YMKWIIM OWJIaH aBTOMa-
TUK paBuIla HYK OYnud ketaau.

Peructp y3rapyBumiap. register MoauduKaTOpu KOMIWISTOpPra,
KypCaTWITaH Y3rapyBUMHHM IPOLECCOP PETUCTPIApUra >KOMIAIITUPHUILTA
XapakaT KWIMIIHU TaluHmaiau. Arap Oy xapakatr HaTuUxa Oepmaca y3ra-
pyBUHM auto TypuJaru Jokan y3rapyBuu cudaTuaa aman Kujiaau.

V3rapyBumiapHy perucTpiapia JKoiIamTHPHII TPOrpaMMa KOTHHH
Oakapuill Te3NMUrd Oyiinua ONTUMAUIALITHUPAaU, YYHKH IPOLECCOp
XOTHpajaru Oepwiraniapra HUcOAaTaH PErUCTpAard KuhdMatiap OuiIaH
aH4a Te3 MUUIaiau. JIEKUH perucTpiiap COHM YEKJIaHTAHIIUTU YUYyH Xap
JOMM XaM Y3rapyBUWJIApHH PErUCTpiiapAa >KOWIAIITUPUILIHUHT HII0XKH
oynmMaiiu.

#include < iostream.h >

int main()

{
register int Reg;
return 0;

}
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register moaudukaropu ¢dakaT JoKan y3rapyBuumiapura HucOaTaH
KYJUIaHWJIa M, TJ00al Yy3rapyBuujapra Kyjulalml KOMITWIAIMUS XaTOCUra
0JINO KeJIaau.

Tamku y3rapyBumiap. Arap mporpamma OWp HedYTa MOJYJJIaH
nbopar Oynca, ynap KaHAaWaAWp y3rapyBud OpKaJIM y3apo KuHWMaTr anama-
IUIIap MyMKUH (daitiuiap opacuaa). bByHuHT yuyH y3rapyBun OupopTta
MoOAyJiJIa T100all Tap3/a dbJI0H KWIMHAAU Ba y Oomika (daitnma (Moaynaa)
KYpUHUIIM YYyH Yy epaa extern Moaudukaropu OwiaH 3bJIOH KWIMHUIIN
Kepak Oynanu. extern MoaudUKaTOpU y3rapyBUMHU OoliKa (aitnga 3bJI0H
KWIMHTaHJIUTUHU Ownaupann. Tamky y3rapyBuwiap WUUIATUITaH OpPOr-
paMMaHU KypauuK.

//Sarlavha.h dannmnna

void Bayroq Almashsin(void) ;

// modul 1.cpp odannmna

bool Bayroq;

void Bayroq Almashsin(void) {Bayrog=!Bayroq;}

// masala.cpp bannmupa

#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;

}

Onnun sarlavha.h ¢aitnuna Bayroq Almashsin( ) ¢dyHkums capias-
Xacu 9bJIOH KuiuHaau, kenH modul 1.cpp daitnmnma Tamku y3rapyBuu
bJIOH KWiinHaAU Ba Bayroq Almashsin() GyHKIUSICHHUHT TaHACK aHUKJIA-
HaJau Ba HUXOAT, masala.cpp daiinuaa Bayroq y3rapyBumcu tamku 1eod
BbJIOH KUJIMHAIH.

Cratuk y3rapyBumjap. Cratuk y3rapyBumiap static moauduka-
TOpU OWJIaH YBJIOH KWIIMHAIU Ba ¥3 XyCyCHSTUTa Kypa rioban y3rapyByu-
napra yxmaiad. Arap Oy Typaaru y3rapyBuM rjio0ain Oyiica, yHUHT amall
KWINII COXaCH - 3bJOH KWIMHTAH OIJaH MporpaMMa MAaTHUHUHT
oxupuraya Oynaaud. Arap CTaTHK y3rapyBuu (QyHKIUS €KU OJOK HUMIA
BJIOH KWIMHAAUTraH Oyica, y GyHKIUsS €KUM OJOKKa OMPUHYU KUPHUIIJA
VHULMATH3AMS  KIIMHAAH. Y3rapyBUMHHHT Oy KHIMaTH (YHKIHS
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KeMMHIY YaKupWIraHuja €ku OJOKKa KalTa KUpHILJIA CaKJIaHUO KOJIau Ba
Oy KuiiMaTHU Y3rapTupuill MyMKUH. CTaTUK y3rapyBUMJIApHU TalllKU /1€0
YBJIOH KUJINO Oy IMalIu.
Arap cTaTuk y3rapyBYd WHHUIMATU3AIUs KUJIMHMAaran Oyica, yHUHT
OupuHYIM Mypokataaru KuiiMata 0 XucoOaaHaIu.
Mucon Tapukacuaa OupopTa QyHKIMSHA Heua MapoTada daKkupui-
TaHJINTUHYU aHUKJIAI MAaCaJIACUHU KYpPaWJIHK:
#include <iostream.h >
int Sanagich (void) ;
int main ()
{
int natija;
for (int i=0; i<30; i++)
natija=Sanagich() ;
cout<<natija;
return O;

}

int Sanagich (void)

{

static short sanagich=0;

sanagich++;
return sanagich;

}

by epna acocuit (QyHKIUSOaH counter CTAaTUK Y3rapyBuMra osra
Sanagicht() pynkumsicu 30 mapra yakupunagu. OyHkuus OMpUHYM MapTa
yakupwiraiaa sanagich ysrapyBuura (0 kuilMaTUHM KaOya KWIaad Ba
YHUHI KuiMaTh Oupra optran xojjaa ¢GyHKIus KuilMatu cudartuia
Karapunagu. CraTtuk Y3rapyBuuiaap KuWMariapuHu QYHKIUSHU OUp
YaKUPWINIINAAH WKKUHYACUTA CaKJIaHHO KOJNMHUIIK ca0aliau, KEMUHTH
xap Oup yakupuiuiapaa sanagich kuitmatu 6urrara opTud 60pasy.

Macana. bepunran umopacu3 OyTyH COHHMHT Oapya TyO OYIiyB-
qIIapyd aHUKJIAHCHH. MacajdaHu €dYuIll aJTOpUTMH KyWHJard Takpopia-
HYBYM KapaéHaaH ubopar 6ynaau: Oepuiarad coH Tyo conra (1-kagamaa 2
ra) oynuHagu. Arap konauk 0 0ynca, TyO COH 4on KWIMHAIU Ba OVIMHYB-
gu cudaruga OYIMHMA OJIMHAIH, aKC X0JIJIa HaBOaTaru TyO COH OJWHAIH.
Takpopnam HaBOaTgarn TyO COH OYJIMHYBYMTa TEHr OVITyHYa 1aBOM
ITa/IH.

[Iporpamma maTHuU:

#include<iostream.h>
#include<math.h>
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int Navb_tub() ;
int main()
{
unsigned int n,p;
cout<<”\nn giymatini kiritng: ”;
cin>>n;
cout<<"\nl";
p=Navb_tub() ;
while (n>=p)
{
if (n%p==0)
{
cout<<"*"<<p;
n=n/p;
}
else p=Navb tub() ;

}

return O0;

}
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 HaBOaTaaru Ty0 COHHU XOCHJ KWJIHII (PYyHKIUS KYpH-
HUIIKIA aMalira omupuirad. Navb tub() GyHKIIMACUHUHT Xap YaKUPHUIIH-
KA OXUPTU TYO CoHAaH KeuHru Ty0 coH Tonmnaau. OXupru TyO COHHU
«3ci1aby» KoJmIll y9yH tub y3rapyBuncu static KuJinO aHUKJIAHTaH.

[Iporpamma wmra TymraHia KiIaBHaTypaJaH N y3rapyBUHMCHHUHT
KuitMatu cudatuga 60 coHu KUpUTHIICA, SKpaHTa KyWHaaru Kyrnanrma 4yomn
ATHUIIA]IH:

1*2%2%3%5

volatile cundu y3rapysumiaapu. Arap nporpamMmana y3rapyBUYWHH
OupopTa TalllKu KypuiMa €Ku OOIlKa mporpamma OujaH Ooflail y4yH
UIUIATUII 3apyp Oynaauran Oyica, y volatile Mogudukaropu Ounan 3bJ10H
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kwinHaau. Komnunstop Oynaait MoaudukaTopiy y3rapyBUrMHU pErucTpra
KOWJTAIITUPUIITA XApAaKAaT KUJIManau. byHmal y3rapyBUWIAp IbJIOHUTA
MUCOJ KyHU1a KENTUPUIITAH:

volatile short port 1;
volatile const int Adress=0x00A2;

Muconnan kypuHu6 Typuoauku, volatile MmoaudukaTopiu y3rapmac
XaM IBJIOH KWJIMHHUIIA MYMKHH.

Homuap ¢gasocu

Mabiaymky, mporpamMmara KyIIWiIral capiaBxa (ailimapuaa 3bJIoH
KWIMHTaH UAeHTU(PUKATOp Ba Y3rapmMaciaap KOMIWISTOP TOMOHHIAH SITOHA
rio6an Homuap (pazocura KUpUTUIAAU. Arap nmporpaMma Kyn MUKIOpAAru
capiaBxa ¢aiylapHu unuiaTca Ba yHAaru uaeHtuduxkaropiap (GyHkuus
HOMJIApHU Ba Y3rapyBuuiap HomiIapu, CHH(pIap HOMJIApH Ba Xako3ajap) Ba
y3rapMaciiap HOMJIapy TYpJiu MporpaMma Ty3yBUHIJIAp TOMOHHIAH MYyCTa-
KWJ paBUIlJla aHUKJAHTaH OYyica, OMp XWUJ HOMJIAPHU HIUIATHIN OMIaH
OOFJIMK MyaMMoJiap fo3ara KeJMIl S3XTUMOJM Karra Oynaau. Hommap
dbazocu TyIIyHYACMHU KUPUTWIHIIA Ma3Kyp MyaMMOHH Mabiym Oup
MabHOJIa XaJl Kuiuiira épaam Oepajau. Arap mporpammaja sSiHTA WICHTH-
(GbUKaTOPHU aHMKJAII Kepak Oyica Ba XyJJu Iy HOMHHM OOIIKa MOJYJ-
napaa €ku KyTyOxoHajapaa uuuiaTuiid xaBdu Oynmanuran Oyica, Oy
uaeHTU(UKATOPIAD YUYH Y3UHHUHT MIAXCUH HOMIAp (a30CHHU aHHUKJIAII
MyMKHH. ByHra namespace kanmut cy3ugaH ¢GoHAaNlaHWITaH XoJjaa
SPUILTHIAIN:

namespace <HomJiap (Ga30CUHUHT HOMM>

{

// pIOHNAp

}

Homnap ¢aszocu nunga 3b10H KUJIUHTaH uaeHTUdUKaTopiap dakat
<HomJIap (Pa30CHMHMHT HOMHU> KYpHHHII coXacuja Oyimamd Ba ro3ara
KEJIMIIIM MyMKHH OYJITaH KEJTUIIIMOBYMIUKIAPHUHT OJIJTU OJIMHAIH.

Mucon Tapukacuia Kyiuaaru Homnap Gpa3zocuHM sipaTaliivK:

namespace Shaxsiy nomlar

{
int x,y,2z;
void Mening funksiyam(char belgi) ;

}
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KoMmunsaropra koHKpeT HOMIap (a3ocuaard HOMIIAPHU HIILIATHII
KEPAKJIINTUHHA KYPCATHII YU4yH KYPHUHHUII COXAcUTa pyxcaT OepuIl amaiu-
naH (poiiaraHuI MyMKHH:

Shaxsiy nomlar: :x=5;

Arap mporpamma MaTHHIa KOHKpET HoMiap ¢azocura HUcOaTaH Ky
MypoO’KaaT KWJIMHAJIWTaH OyJica using namespace KypuJIMacCUHHU HUIIATUII
OpKaJIM €3yBHU COAJAJAIITUPHII MyMKHH:

using namespace <Homuiap ($ha3zocu HOMU™>;

Macanas,

using namespace Shaxsiy nomlar;

KypcaTMacu KOMOWISATOpra, OyHOaH KEeMMH TOKM HaBOarmaru using
yupamaryHdya Shaxsily nomlar ¢azocuaarn HOMap HIUIIATHIMIIA KEpak-
JUTUHU OWJITAPATIH:

x=0; y=z=10;

Mening functsiyam(’'A’);

[Tporpamma Ba yHra KylmwiraH capijaBxa Qaililapy TOMOHMIAH
aHuKIaHaguradn Homuap ¢aszocu std ned6 Homsanaau. CraHmapt ¢aszora
YUl kepax oyica

using namespace std;

KypcaTMacu Oepuiiaiu.

Arap Oupopra HOMJIap (a3zocuaaru ajgoxuja OUp HOMra mMypoxkaaT
KWINII 3apyp Oyica, using KypwiMachHM Oollka makiuaa ¢oigana-
HWIaau. Mucoi yuyyH

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

kypcatmacu X uaeHTuukaTopunn Shaxsiy nomlar gazocuaan unuiaTuii
KEepPaKJIUTUHU OWIIIUpaIH.

[Ilynun kaiij STUII KEepaKKH, Using namespace KypujiMacu CTaHAapT
HOMITap ($a30CH KYPUHUII COXAaCHHU OCpKHTAaaHW Ba YHJard HOMIra Mypo-
KaaT KWIWII YYyH KYPUHHUII coXacura pyxcar Oepuin amanuaan (std::)
dorinananun 3apyp Oyaaau.

Homnap ¢azocu dbyHKIMs vunga 3bJI0OH KWIMHHUIIA MYMKHH 3Mac,
JEeKUH ynap Oomika HomJap (a3ocu WYuAa bJIOH KWIMHHUIIM MYMKHH.
Numa-uy sxoinamrad Homusap (asocuaard UJIeHTUPUKaTopra Myposkaar
KWINILI YYyH YHU Kampab ojiran O0apya Homuap $a30cu HOMIIAp KETMa-KeT

71



paBUIIZA KypcaTWIMIIM Kepak. Mucosl ydyH, KyWuJaru KypUHUIIIA
HOMJIAp (ha30CHU IBJIOH KUJIMHTAH OYJICUH:

namespace Yuqori

{...

namespace Urta

{...

namespace Ichki {int Ichki n;}

}
}

Ichki n y3rapyBuncura MmypoxaaT KyWuaaru KypuHuIaa 0yinaam:
Yuqori: :Urta::Ichki::Ichki n=0;

Homnap ¢azocuna GyHKIUSHU BJIOH KWIMIIIA HOMiIap (azocuaa
dakaT (QyHKIUS TPOTOTUNMHU IBJIOH KWIUII Ba (PYHKIUS TaHACHUHU
OolIKa >KOWJa BJIOH KWJIUII MabKyJ BapuaHT xucoOiananu. by xonat-
HUHT KYPUHUILIUTA MUCOJI:

namespace Nomlar fazosi

{

char c;
int I;
void Functsiya (char Bayroq) ;

}

void Nomlar fazosi::Functsiya(char Bayroq)

{

// dyHKUMs Tanacwu

}

YMyman onranpa, y3 Homura sra OynMaran Homiap (a3ocuHH
9BJIOH KWJIWIIT MYMKHH. By X0im1a namespace KamuT CY3uJaH KeWHH Xed
HUMa E3unManau. Mucon yuyH

namespace

{

char ¢ nomsiz;
int i nomsiz;
}
KYypuHUIIUAAru Homuiap ¢a3ocu JJIEMEHTJIapura Myposkaar Xed Oup
npeduKCc MIUIaTMAacAaH amaira omwupuianu. Homcusz Homuap ¢dazocu
dakaT y3u 9bJI0H KWIMHTaH (aiil yerapacuaa aMmall KUIaau.
C++ Ttunu HOMIJIap (pA30CHHMHT TICEBJOHUMIIAPUHUA aHUKJIAIl UMKO-
HUHU Oepaau. by iyn opkanu Homiiap Gpa3ocHHU OOIIKAa HOM OWJIaH UIIIa-
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TUII MyMKUH Oynanu. Macanan, Homap ¢da3ocu HOMH Y3yH Oyiranja
yHTa KUCKa HOM OWJIaH MypOKaaT KUJTUIIL:

namespace Juda_uzun_nomli_ fazo

{
float y;

}

Juda_uzun nomli fazo::y=0;
namespace Qisqa nom=Juda uzun nomli fazo;
Qisga nom::y=13.2;

Komamrupunaaurad (inline) pynkuusiiap

Komnunsrop umnuiamum Hatwkacujga xap Oup (yHKIUS MalldHa
KO KYpUHHIIMAA OYymaau. Arap mporpammaza (yHKIUSHH YaKUPHII
KypcaTMacu OyJica, mry oijia GyHKUHUSIHU agpecu Oyiinya YaKupUITHUHT
MallliHa Koau makuianaau. Oxaraa QyHKIUSHA YaKUPHUIIL TTPOIIECCOP TO-
MOHHUJIaH KYyIIMMYa BaKT Ba XOTUpa pecypciapuuu Tanad kwiaau. [y
cababiu, arap yakupuiaaurad QyHKIUS XaXXKMHU YHYAJIUK KaTTa OyJMara
XoJiIapaa, KOMIWIATOpra (YHKIUSHU YaKAPHUIT KOAW YpHHTAa (PYHKIHS
TaHAaCUHHM V3WHHM S>KOWJIAIITHpHUINTA KypcatMa Oepuinl MyMKuH. By wum
GyHKIUS NPOTOTUNHMHU Inline KamuT CcY3u OWJIaH BJIOH KWJIHUIIT OpKaJIu
amanra omupuiaau. Hatmkana XxaxMu ollraH, JISKHH HUcOaTaH Te3 Oaxa-
pUJIaIuraH MporpaMMa KOJIM ro3ara Kejaiu.

OyHKIUA KOJIU KOMJTAIITUPUWIAIUTAH ITpOrpaMmara 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_gator;

cout<<Summa (a,c)<<yangi_gator;

cout<<Summa (b, c)<<yangi_gator;

return 0;

}

int Summa (int x,int y)

{

return x+y;

}

Kentupunran nporpamMmma KOJUHU XOocui Kuiumga Summa() GQyHK-
LUACH YaKUPWIITAH KOWJlapra yHUHT TaHacujaru OyHpyKJIap >KOWJarTH-
punagy.
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PexypcuB pyHkuusjiap

IOkopuna kaiia KuiIuHraHJeK pexypcus €0 QyHKIMS TaHacuja 1ry
(GYHKUMSIHUHT Y3UHU YaKUPUIIUTa auTuiaau. Pekypceus ukku xun Oynaau:

1) 00ouu - arap dbyHKIMS Y3 TaHACHIA Y3UHU YaKUPCa,;

2) socumanu - arap OWUpPUHYM (PYHKIUS HUKKUHYM (QYHKIUSHU
yaKupca, MKKUHYUCH dca ¥3 HaBOaTuaa OMpuHYM (DYHKITUSHU YaKUpCa.

Opatna pekypeusi MareMaTuKaaa KeHr KyJulaHwiaan. YyHku akca-
pUSAT MaTeMaTuk GopMyranap peKypcuB aHUKIaHaIu. Mucon Tapukacuia
dakTopuaHu Xucobail popMyIacuHH

| {1, arap n =0;
n!=

n*(n-1)!, arap n>0,
Ba COHHUHT OYTYH JapaXaCUHU XUCOOJIAIIHA KYPUIITUMUA3 MyMKHH:

1, arap n =0;

Xn: n-1
x *x"7, arap n>0.

Kypunu6 typubauku, HaBOaTmAarn KAWMATHH XUCOOJAIl YYyH
GYHKIMSHUHT «OJAMHTA KUAMaTh» MabiayMm Oyiumm kepak. C++ Tunmna
peKypcHsi MaTEMaTUKAary PeKypcusra yXmani. byHu 1oKopuaara MUcoJI-
Jap y4yH Ty3wiraH QyHKIUsUIapaa Kypuin MyMKiuH. DakTopuall yayH:

long F(int n)

{

if('n) return 1;

else return n*F(n-1);

}

bepunran Xxakdkuii X COHMHT N- JapakaCUHU XHUCcoOall QyHKIUICH:

double Butun Daraja(double x, int n)

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

}

Arap dakropuan ¢Qyskuscura n>0 kuiimMaT Oepuiica, KyHuaaru
XoJlaT pyil Oepanu: IMIapT ONMEpPaTOPUHMHT else moxumaru Kuiimatu (n
KMMaTH) cTekAa d3ciad KOJIMHAAM. XO03Wpya KUWMATH HOMabiym n-1
(dakTopuaaHu Xucoobuaml yuyyH 1y GyHKUMSHUHT V34 n-1 Kuitmatu Ounax
OWiaH uYakupHIaguM. Y3 HaBGaTHma, Oy KMHMAT XaM 5ciad KOJIMHAIH
(cTekka xoilaHa M) Ba sHa (YHKIUS YaKUPHIaJW Ba Xako3a. DyHKIus
n=0 kuiimar Owian udakupuiranja if omeparopuHunr maptu (!n) poct
Oynaau Ba «return 1;» amanu OaxkapunuO, aiiHM 11y yakupuin Oyinya 1
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KuiiMatu Katapwiaau. [llyHnan keMuH «Teckapu» >kapa¢H OolulaHaau -
CTEKJA CaKJIaHTaH KUMMAaTiap KETMA-KEeT OJIMHAAW Ba KYyIAUTUPUIAIN:
OXHUPTY KUIMAT - aHWKJIAHTaHJlaH KeiuH (1), y yHJaH OJITUHTU CaKJIaHTaH
kuiimatra 1 kuiimatura kymaitupu6 F(1) kuiimatu xucobnanamu, Oy
KuiiMaT 2 KuiimMatura kynaitupuimn Ouian F(2) Tomwmmamu Ba xakosa.
Kapaén F(n) kuitMatnHM xucoOnamrada «kyTapuiano» Oopaau. by
xapa€HHu, n=4 yuyH Qaxropuan XucoOjam cxeMacuHu S.2-pacmia
KYpUII MyMKHUH:

L F=4*F(3) | | | Fld)=4*F(3) F(4)=4*F(3) F(4=4*F(3) | T | Fl)=4%¢ |
b | FO3=3*F(2) | | | F(3=3*F(2) F{3=3*F(2) Fi3=3%2

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

L F=1*F(0 | T | F(1i=1%*1

T

F(0)=1

5.2-pacm. 4! xucobuai cxemacu

PexypcuB (QyHKUMsUTapHU TYFpU aMall KWIMIIHM YYYH PEKYpPCHUB
YaKUPULUIAPHUHT TYXTall IIapTH OYIUIIM Kepak. AKC XO0JiJla peKypcus
TyXTaMacluru Ba Y3 HaBOaTuja (yHKIUS MIIM TyraMacliurd MYMKHH.
dakTopuall XucooOnamuaa PEeKypcUuB TYMIUIUIAPHUHT TYXTall IIapTH
bynkuus mapamerpu n=0 Oymummanp (IapT onepaTOPUHUHT POCT IIOXH).

Xap Oup peKkypcwB Mypo’kaaT KYIIMM4Ya XOTHpa Tajiad Kuiaagu -
GYHKITUSATIApHUHAT JIOKaJl 00beKTiIapu (Y3rapyBunjiapu) yudyH xap Oup my-
po’kaatnia CTEKJlaH SHrUAaH KON axkpatunaau. MacanaH, pekypcuB QyHK-
nusra 100 mapra myposkaar Oyica, »xkamu 100 jokanm oOBEKTIApHUHT
Ma)XMYacH yUYH JKOU aXpaTwiaau. AUpuM xoiuiapja, SbHU peKypcusiap
COHHM eTapju4a KarTa Oyiranjga, CTeK yJI4aMH YeKJIaHTaHJIUTU cabadnu
(pean pexumaa 64K6 ynuamraua) y TyauO KeTulm MyMKUH. by xonartnia
nporpamma y3 uimuHu «CTek TYIub KeTam» xadapu OWIaH TYXTau.

Kyliuna, pexypcus OuiaH camapaid eqmiiaguraH «XaHoW MUHO-
pacu» MacCaJlaCUHU KypauJluK.

Macagna. Yuta A, B, C K03uK Ba n-Ta Xap Xuj ya4aMJIkd Xajkajiap
MaBxyJ. XaJlKalapHH yiadamiiapy ycuil taptuouaa 1 gaH n rada tapTuo-
nanrad. bomga 6apua xankanap A Ko3MKKa 5.3a -pacMmaarujex >Kousiari-
TUpWIrad. A Ko3ukaaru Oapya XankaidapHu B kosuwkka, €paamum C
KO3MKJaH (oiaanran xoJja, Kyiuaara Koujainapra aMail KWirad Xoiaaa
VYTKa3uIl Tanad dTUIaau: XaJlKalapHu OUTTaZaH KY4UpHUIN Kepak Ba KaTTa
VII4amiIv XaJIKaHU KWYKK YII9aMIId XaJIKAa YCTATa KyWUIII MyMKHH 3Mac.
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? A |i |C | A B C |i ? |C
a) 6) B)
5.3-pacM. XaHOW MUHOpACH MacallaCUHU €YUl )KapacHu

AMautap KeTMa-KeTJIUTMHU 4ol »TaguraH («Xajaka q JaH r ra
YTKa3WwicuH» KypuHUIMAa, OyHna q Ba r - S5.3-pacmaaru A,B €éku C
xankanap). bepuiran n Ta Xajika y4yH mMacajia €4UJICHH.

Kypcarma: xankanapuu A nan B ra tyrpu yTrazumiga 5.30 —pacmiiap-
Jlaryd XoJiaT ro3ara Kejaajay, SsbHU n XaJIKaHu A aaH B yTkaszuin Macanacu n-
1 xankaan A man C ra yTkas3uii, xaMmja OuTTa xaakanu A 1aH B yTkazuim
Macajlacura kemaau. YHjaaH keiimH C Ko3ukiaaru n-1 xamkamm A KO3WK
épnamuaa B Ko3MKKa YTKa3uII Macajlacy ro3ara KeJjlaJay Ba XaKos3a.

#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);
}
}
int main ()
{unsigned int Xalgalar Soni;
cout<<”Hanoy minorasi masalasi”<<endl;
cout<<”Xalgqalar sonini kiriting: ”;
cin>>Xalqgalar Soni;
Hanoy (Xalgalar Soni) ;
return 0;

}

Xankanap conu 3 O0ynranna (Xalgalar Soni=3) mporpamma 3KpaHra
XaJIKaJIapHU KYYUpHI OYirua amaiap KeTMa-KETJIMTUHHU YOI TAJIH:

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
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Pekypcus uupoiinu, uxyaM KYpUHTaHW OWJIAH XOTHpPAHU TeXkall Ba
XucoOjanl BaKTMHU KHCKapTUPHILI HyKTau-Ha3apuJaH YHU UMKOH Kajap
UTEepaTUB XxucoOanl OWIaH aJIMallTUPWITaHU MabKyJsl. MacanaH, X Xaku-
KU COHMHUHT N-Japa’kaCUHU XUCOOJAIIHUHT KyWHJIard €4uM BapHaHTH
HUcOaTaH KaM pecypc Tanad Kuiaay (n- OyTyH UIIIOpACU3 COH):

double Butun Daraja(double x, int n)

{

double p=1;

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

}

NkkvHYM TOMOHMIAH, MIyHAAW Macamanap OOpKH, yJIapHU €4Hulaa
PEKYpCHS JKyJla caMapalid, XaTTOKH SATOHA yCYJIIHp. XyCyCaH, TPAMMAaTHK
TaxJIMJI Macajlajapuia peKypcus Kyaa xaM YHFal XucoO1aH Iu.

Kaiita okianyBuu GyHKIusIap

AlipuM anropuTmiap OepriIraHjJapHUHT Xap XWJl TypAaru Kuiimar-
Japyu y4YyH KYJUIaHUIIM MYMKHH. MacajiaH, MKKHTa COHHHHTI MaKCHUMY-
MUHHU TOTHII AJITOPUTMUAA Oy COHJIap OyTYH €KU XaKUKHUM Typja OYViauiu
MyMKUH. ByHpail xommapna Oy anropuTmiap aMaira OMIMpUiIrad (yHK-
UsUIap HOMJIApU OUp Xuil OyJIraHu MabKyn. bup HeuTa QyHKIUSIHU OUp
XWJI HOMIIAI, JIEKMH Xap XWJ TypJard mnapamerpiap OujiaH HIIIaTHUII
@yHKYUAHU Kaiima oKiaul TSHITaIn.

KomMmnunarop napameTpiiap Typura Ba COHUra kapad Moc pyHKIUSHU
yakupaau. byHaal aManHu «xan Kuauw amanuy JeWWIaId Ba YHHHT MakK-
caau MmapameTrpiapra kypa aiiHaH (HucOaTaH) TYFpU KelaauraH
GyHKUMSIHY Yakupuanp. Arap OyHaai (yHKIUS TonuiIMaca KOMIUJISTOP
XaTOJIMK Xakujaa xabap Oepanu. OyHKIUMAHU aHUKIANLIa QYyHKIMUS KailTa-
PYyBUM KMMMAT TYPUHUHT aXamMusATH UyK. Mucor:

#include <iostream.h>

int max(int,int);

char max(char,char) ;

float max(float, float)

int max(int,int,int);

void main()

{
int a,int b,char c,char 4d,int k,float x,y;
cin>>a>>b>>k>>c>>d>>x>>y;
cout<<max (a,b)<<max (c,d)<<max (a,b,k)<<max (x,y) ;
}

int max(int i,int j) {return (i>j)?i:j;}
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char max(char sl,char s2) {return (sl>s2)?sl:s2;}
float max(float x,float y) {return (x>y)°?x:y;}
int max(int i,int j,int k)

{

return (i>j)?(i>k? i:k;):((j>k)?j:k;);

}

Arap (QyHKIUS YaKUPWIIUIIKIA apryMEHT TYpU YHUHT TPOTOTHUIIU-
Jard XyJaaud 1y VpuHJArd napaMmeTp Typura Moc Keiamaca, KOMITHISATOP
YHU TapaMeTp Typura KeJITUPUIIUIITa XapakaT Kuiaau - bool Ba char Typ-
napunu int typura, float Typunu double Typura Ba int Typunu double
Typura yTKa3uura.

Kaitta roxnanyBun (QyHKiusnapaadn GoHganaHumaa Kydugard
KouJanapra puosi KWiInII Kepak:

-KaiTa I0KJIaHyBuUMd (QyHKIMsIap OUTTa KYPUHUII coXacuaa OYIuIu
Kepak;

-KalTa IOKJaHyBYM (DyHKIUsIapaa KeIWIlyB Oyiinuya mapamMmerpriap
unuiatTuiaca, OyHIal mapameTrpiap Oapya KalTa IOKJIAHYBUYM (PYHKIIMS-
Japjaa Xam UIUIaTWINIIY Ba yiaap Oup Xujl KuilMatra sra OYJuIl Kepak;

- arap QyHKIMUIAp MapaMeTpIapUHUHT TypH (akatr «const» Ba ‘&’
oenrunapu Ounan dapk Kwiaauran Oyica, 0y QyHKIusmap KaWTa I0KIaH-
ManIu.
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6-000. Kypcarku4yJap Ba aapec 0JyBYH
y3rapyBuuJjiap

Kypcarkuuiap

[IporpaMma MaTHUIA y3rapyBUd SbBJIOH KWJIWHTAHAA, KOMITAIATOP
y3rapyBuura XOTHUPaJaH KOW axkparaiau. bolikada alTtrasga, mporpamma
KOJM XOTHpara OKJIaHTaHaa Oepwiraniap y4yH, yjiap >KOWamiagura
CErMEHTHUHT OolnuMra HUcOAaTaH CUJDKUIIMHU, SbHU HUCOUN aJpecuHu
aHUKJIalIM Ba OOBEKT KOJ XOCWJI KWIHMIIZA Y3rapyBUM yuyparaH xoira
YHUHT aApPECUHU KONIAIITAPA]IN.

YMyMaH oJsrasjga, nporpaMmmajiard ysrapMaciap, y3rapyBuuiap,
dbyHKIUsAIap Ba CUH(] OOBEKTIIAp ajpeciapyuHU XOTUPAHUHT aJoXHjaa
XKOMUJA cakJialll Ba yjiap yCTUJaH amasap Oaxapuill MyMkuH. Kuiimar-
Japu aapec OYnraH y3rapyBuujapra Kypcamkuy y3eapyeyuiap ASHUIaiu.

Kypcatkuu y4 xui typaa OVIuIg MyMKHH:

- Oupopra 00bEKTra, XyCycaH y3rapyBuura KypcaTkuy;

- (yHKUMATa KYpcaTKuy;

- void kypcaTkuy.

KypcarknuHUHT Oy XYyCYCHUSITIApU YHUHT KaOyJl KWIMIIH MYMKUH
Oysran kuiMatiapuaa GpapkiaHain.

Kypcarkuu anbarra Oupopra Typra OofJiaHTaH OYIUIIN KEpakK, SbHU
y KypcaTraH ajpecia KaHIaWaup KUMaT >KOIIAHWIIM MyMKHUH Ba Oy
KUMMaTHUHT XOTUpPaJa KaHya oW srajuialiv OJAUHAAH MabJIyM OVIHIIN
mapr.

DyHkuuara Kypcarkud. OyHknuara Kypcarkud nporpamma >Kou-
JamraH xoTupagard (yHKIUS KOJWHUHI OOIJIaHFUY aJpeCUHM Kypca-
TaJ1, S’bHU (DYHKIUS YaKUPUIITaHJ1a OOIIKapyB allHU 11y ajipecra y3aTuja-
mu. Kypcarkuu opkanu GyHKIUSHUA OJIIMNA €KW BOCUTAIN YaKUPUIIl aMalira
omupuil MyMKuH. byHna ¢yHkius yHUHr HOMuU OVitmya smac, Oajiku
GyHKIMITa KypcaTyBud Yy3rapyBuM OpKaiu dYakupuiaau. DyHKusHU
Oolka pyHKIMITa apryMeHT cudaTtuia y3aTuil XxaM QyHKIUS KYypcaTKUuu
opkanu Oaxapunagu. DyHKIUSATa KYPCATKUYHUHT E3WIMII CHUHTAKCHUCU
Kyluaaruya:

<typ> (* <Hom>) (<mapameTpiap pyuxatm>);

bynna <typ>- QyHKUuA KaWTapyBUM KUIIMAT TypH; *<HOM> - KypCaTKu4
Y3rapyBUMHUHI HOMHM; <IapaMeTpiap pydxaTu™> - (pyHKOus MapaMmerp-
JIAPUHUHT €KW YJIAPHUHT TYPJIAPUHUHT PYyNXaTH.

Macanan:
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int (*fun) (float, float);

by epna OyTyH cOH Typuaa KuiMar KailTapagurad fun Hommmaru
¢yHKIUMAra KYpcaTKu4d 3bJIOH KWIMHIAH Ba Y MKKWTAa XaKUKUI Typaaru
napameTpJiapra ara.

Macaaa. bepwiran Oytyn n=100 Ba a,b - Xakukuii cCoHJIap y4yyH
fl(x): 5sin(3x)+x ,fy(x)=cos(x) Ba f3(x)=x>+1 ¢ysxuusmap

b
y4yH j f(x)dx uHTErpaJIMHU TYFpU TYpTOypuakiap Qopmyiacu OWiaH

TakpruOaH XHCOOJIAHCHH:
b
[£(x)dx = h[f(x,) +£(x,) +..+ F(x,)],

6yemmlnil3,xi:a+dh—h/2jzlun,
n

[Iporpamma Gomr ¢yHKIMS, HHTETPad XUCOOIAIl Ba UKKUTa MaTeMa-
Tk ¢ynknusaap - f1(x) Ba f3(X) yuyH aHuKmIaHTaH QyHKOUSIapAaH
Tamku tomagu, f,(x )= cos (x ) dynximsaunr agpecn «math.hy capiasxa
daiinmuaan onuHagu. HWMHTerpan xucoOnam (QyHKUUSICUTA KYpcaTKU4
OpKaJId MHTETpaJIi XUcoOIaHaauraH (PyHKIMs ajgpecu, a Ba b - uHTErpasn
yerapanapu Kuiimatiapu y3atunagu. OpaidukHu OYIuIuiap COHM - N
rio0an y3rapMac KHInO ybJIOH KHUJINHAIH.

#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=1l;i<=n; i++) s+=f(x+=h);

s*=h;

return s;

}
int main()

{

double a,b;

int menu;

while (1)

{

cout<<"\nIsh regimini tanlang:\n";
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cout<<"1l:fl(x)=5*sin(3*x)+x integralini\
hisoblash\n";

cout<<"2:f2 (x)=cos(x) integralini hisoblash\n";
cout<<"3:£f3(x)=x*2+1 integralini hisoblash\n";
cout<<"0:Programmadan chigish\n";

do

{
cout<<" Ish regimi-> ";
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 1 : 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 0;

}

[IporpaMMaHMHI MIIA YEKCU3 TaKpOpJall OIepaTOpu TaHACUHHU
Oaxxapuingan ubopar. Takpopiain TaHacuaa (onganaHyBUUTra UMl PEXU-
MUHM TaHJIa OYinda MEHIO Takiu( KUJIUHAIN:

Ish regimini tanlang:

1: f1(x)=5*sin(3*x)+x integralini hisoblash

2: f2(x)=cos(x) integralini hisoblash

3: £3(x)=x"2+1 integralini hisoblash

0: Programmadan chiqgish

Ish regimi->

®oiinananyBuu 0 Ba 3 opanurujgard OyTyH COHHU KUPHUTHIIHA KEepakK.
Arap KupUTWIral coH (menu y3rapyBuu Kuitmatu) 0 6ynca, break omnepa-
TOpU €pAaMua TaKpOpJIAIlJIaH, KeWUH IMporpaMMaZaH YUKWIaaud. Arap
menu KuiiMatu 1 Ba 3 opanuruyga Oylica, MHTETPATHUHT KyWHU Ba IOKOPHU
yerapajapuHu KUPUTHIN cypanamu, xamaa Integral() dyskmusicu moc
byHKIMS anpecu OWIaH 4YaKUpWiagd Ba HaTwka dom stuiaau. lllynra
bTHOOpP Oepulll KepakKH, HHTETpayl dYerapajapuHUHT KUHMaTIapyuHU
TYFpU KUpUTHIKIIUTA (HONAaIaHyBUU KaBOOTap.
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O0bexTra kypcarku4. bupop o0bekTra Kypcatkuu (Iry *’ymiiaJiad
y3rapyBuura). bynaai kypcatkuyaa MabiyM TypAar (TasHd €Ku XOCHJia-
BUM Typjaard) OepuiraHJIapHUHT XOTHUpaJard ajpecu Kouiaraiau.
OObeKTra KypcaTkud KyHuaarnda YbJI0H KWIMHAIN:

<Typ> *<HOM>;

by epna <ryp> - KypcaTKu4 aHUKJIaWJIATaH aApecHaru KUMMAaTHUHT TYpH,
<HOM> - 00BEKT HOMH (MaeHTudUKaTtop). Arap Oup Typaa Oup HedTa
KypcaTKuujap bJIOH KWIMHAAWTaH Oyica, Xap Oup KypcaTkud yduyH *’
OeNrucu KyHuiauim mapr:

int *i, j,*k;

float x,*y,*z;
Kentupuiran muconja i Ba k - OyTyH Typjaru kKypcaTkuuiap Ba j - OyTyH
TypAary y3rapyBud, UKKUHYM ONEPATOpAa X - XaKUKUW y3rapyBud Ba y,Z -
XaKUKUU TypJaru KypcaTKkuujap YbJI0H KUINHTaH.

void kypcaTkuy. by kypcaTkud 0OBEKT TypH OJJMHJIAH HOMAabJIyM
oynranga unuiatuiaagu. void KYpCaTKUYMHUHT MYyXuM ad3aluKiiapuiad
Oupu - yHra Xap Kanjail TypJard KypcaTkud KUMMaTUHU FOKJIall MyMKHH-
auruaup. void KypcaTkuu ajapecujiard KUWMaTHU HWIUIATUIIIAH OJIIUH,
YHU aHUK OWp Typra OUIKOpP paBUIlIa KEJITUPHUII Kepak Oynanu. void
KYpPCaTKUYHU YBJIOH KWIHII KyWuaarnya oymaau:

void *<umom>;

K¥pcaTtkuanuHr y3u y3rapmac €ku y3rapyBuaH OYJIMIIU Ba y3rapmac
€KM y3rapyBumiIap aApecura KypcaTrullli MyMKHH, MacaJlaH:
int i; // 6yTyH ysrapysBum
const int ci=l; // ByTyr ysrapmac
int * pi; // 6yTyH ysrapyBuMra KypcaTKud
const int *pci; // ByTyH ysrapMacra KypcaTkKud
int *const cp=&i;//6yTyH ysrapyeumra ysrapmac
//xypcaTkuyu
const int*const cpc=&ci; // 6yTyH ysrapmacra ysrapmac
// xypcaTkuu

Muconnapaan KypuHuO TypuOauku, ‘*’ Ba KYpcaTKMd HOMHU Opa-
cuja Typran const Mmoaudukaropu (akat KYpCaTKUUHUHT Y3UTra TErUILIH
XUCOOaHa M Ba YHU Y3TapTUPUII MYMKWH SMACIUTHUHU Owinaupaiu, *’
OenrucuaaH 4amnja TypraH const 3ca KypcaTWiIraH ajapeciaru KuhMmar
y3rapMac 3KaHJIUTUHUA OUIIUPaIu.

K¥pcatkuura kuitmMmaTHu Oepuil y9yH ‘&’ - aJApeCHHU OJHUII aMalu
WIJIATWIAN.

82



KypcaTknu y3rapyBUMIapUHUHT amajl KWJIWII COXACH, SIAINl JAaBPH
Ba KYPUHUII COXacu yMyMUN Koujanapra OyicyHau.

Kypcarkuura 0omuianrud KuMMar 0epui

KypcaTkuunap kynuH4Ya JTUHAMHUK XOTHpa (OOoIIKaya HOMH «YIOM)
€k «heapy») Ownan OOFNWK XOJ[a HUIUIATWIAAA. XOTHUPAHUHT AUHAMUK
neuunuimdra cabab, Oy coxamgaru OVl XoTWpa MporpaMma HIIIaml
xKapa€HuJ1a, Kepakyiv MaluThIa axxpaTud oJIMHAIU Ba 3apypaT KoJiMaraHuja
KahTapwiaau (Oymarunanu). Kelinnuanuk, Oy XxoTupa Oyiaru nporpamMmma
TOMOHHUJIaH OOIIKa Makcajaja sfHa WIUIATWINIIY MYyMKUH. J(mHAMUK
xotupara ¢akaT KypcaTkuwiap €paamMuia MypoxaaT KWIHII MYMKHH.
bynpait y3rapyBuunap ounamux yzeapyeuuiap NeMunaan Ba yJIapHH sSIanl
BaKTH spaTWraH HyKTajgaH Oonuiad mporpaMma oxvpuraya €Ku OIIKOp
paBHIIIa HYKOTUITaH (OOFIaHTaH XOoTHpa OVIIaTUIITaH) kourada Oyiaau.

KypcarknunapHu 5bJI0OH KWIMINJA YHra OONUIaHFUY KUMMaTiIap
Oepuil MyMKUH. bollmanfuy KuiMar (MHUIMAIW3aTop) KypcaTKud HOMU-
JaH CYHT €KM KaBC Muuja €Ky ‘=" OenrujaaH KeruH oepunaau. boumanruy
KUMaTiIap Kylnaara ycysuiap OusiaH OepUiuiig MyMKUH:

I. Kypcarkuura maBxy1 0yiarad OObEKTHUHT aJpeCUHU OCPHILL:

a) aJIpeCHU OJIUII aMaJl OPKAJIH:

int i=5,k=4; // 6yryn ysrapysumnap
int *p=¢&i; // p kypcaTkuura i yB3rapyBYMHMHT
// anmpecu ésunanu

int *pl(&k); // pl xypcaTkumura k yBrapyBUMHMHT
// anpecu ésunanmu

0) OoIIKa, HHUITMATIM3AUSUIAHTaH KYPCaTKU4 KUMMATUHUA OCpHIILL:
int * r=p; // p onmuH 5BJOH KUJIMHI'AaH Ba KuUMMaATTa 3Tra
// 6ynran kxypcaTkmuy
B) MaccuB €Ku (DYHKITMS HOMUHU OCpHIIL:

int b[10]; // MaccuMBHM 3TBJIOH KUIMII

int *t=b; // MaccuBHMHI BGomwNaHFMY afgpecuHM Gepuu
void f(int a){/* .. */} // dyHKUMSHM aHMKJIAW

void (*pf) (int);// byHKUMSITa KYPCATKMUYHM SEBIOH KUIINMI
pf=£f; // dyHkuus agmpecmuHmM KypcaTkuura Gepyu

II. Omkop paBuIga XOTUPAHUHT a0COJIIOT aIPECUHU OCPHIIL:
char *vp = (char *)0xB8000000;

bynna 0xB8000000 - yH ontunuk Yy3rapmac coH Ba (char*) - typra
KeNTUPUIIT amMainu Oynub, y vp Yy3rapyBUMCHHH XOTHPAHUHT aOCOIIOT
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aapecunaru OaiTiapau char cudaruga KaiTa UIIOBYM KYpcaTKUy TypUTa
alJIaHTUPWJIMILHY aHTJIATA/IN.

[I. bym kuiimat Oepunt:

int *suxx=NULL;

int *r=0;

bupunun carpaa maxcyc NULL y3rapmacu unuiaTuirad, UKKUHYA
catpaa 0 kuiimaT unuiatuiarad. Mkkana Xoiajaa XxaMm KypcaTkud Xed KaH1ai
Oo0BEKTra MypokaaT KuiMalau. Bbym KypcaTkud acocaH KypcaTKUYHU
aHUK OMp OOBEKTra Kypcara€TraH €Kd MyKIUTMHU aHUKJIANl YYyH WOUIa-
THJIA]IN.

IV. Jlunamuk xoTupaga new amanu OuiaH KOM aXpaTulll Ba YHH

aJlpeCUHU KypcaTKuura Oepu:

int * n=new int; // ©BupmuHuM onepaTop
int * m=new int(10); // ukkuMHUM onepaTop
int * g=new int[5]; // yumHuuM onepaTop

bupunun omepartopja new amanu épaamMujia AMHAMUK XOTHUpaaa int
Y4yH €Tapjiu >KOW axpaTuO ONMHUO, YHMHT aJpecd n KypcaTKaura
oKiIaHaau. KYpCcaTKMYHUHT Y3M Y4yH JKOUM KOMIWJIALMS BaKTHIA axpa-
THJIAJIN.

Y

n - 6MpMHYM onepaTop

Y

m 10 - UKKUHYU OINepaTop

q bl = YUMHYM OolIlepaTop

6.1-pacm. JluHaMUK XOTHpaJaH KON aXKPaTUILI

NxkxknHuyM omneparopaa XKOW axpaTUUIJaH TallKapyu m aapecura
oomnuranFuy KuiMat - 10 COHMHU >KOMTAIITHPAIH.

YuuHuu omeparopaa int Typujaard 5 3JIEMEHT Y4YyH >KOM axpa-
TUJITaH Ba YHUHT OOILIAHFUY aJIpecH ( KypcaTKuura OepuiasinTy.

XoTupa new amajiy OujiaH akpaTwiran oysica, y delete amanu Ounnan
oymatunumu kepak. FOxopunarn guHaMuk y3rapyBuuiap OusaH OofiaH-
raH XOTupa Kyhiujgaruda Oyiaruiaau:

delete n; delete m; delete[]qg;

Arapna xotupa new[| amanu OwiaH axpaTwiran Oyica, yHH
oymatum yuyH delete [] amanuHu ymuoBu KypcaTwiMaral Xojjaa Kysuiall
KEpaK.
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Xotupa OYIIATWITAHIUTUra KapaMacJaH KYpCATKUYHU Y3UHU
KEUMHYAIMK KaluTa UIJIaTUI MYMKHH.

Kypcarku4 ycTuaa amaJiap

Kypcarkuu yctuaa Kynaaru amamiap 0akapuiiviiyg MyMKHH:
1) oObekTra Bocutanyu MyposkaaT KHJIHILI aMaJlu;
2) xkuitmaT OepuIl aMmaJu;
3) Kypcarkuura y3rapMac KUMMaTHU KYIIWII aMalli;
4) aitmpuill amanu;
5) MHKPEMEHT Ba JICKPEMEHT aMajljlapH;
6) COJIMIITUPUII aMaJlH;
7) Typra KeATUPHUII aMaJlu.
Bocuranu Mypokaar KWIMII amMald KypcaTKA4yIaru ajapec Oyitmda
KOMalrad KUMMaTHU OJTUII €KW KUAMAaT OCpHIll yUyH UIUIaTUIadu:
char a; // char Typumarm ysSrapyBumM S'BIOHM.
char *p=new char; // KypcaTkmuHmM SBJIOH KuUIUG , YHI'a
// muMHaMMK XOTMpPanaH axpaTuiraH
// XoTupaHMHI' agpecuHM Gepuu
*p='b’; // p ampecmura KuiMaT XOMJIAWTHMPMIL
a=*p; // a ysrapyeumcura p amgpecumarm KumMMaTHM Gepyu

[Iynu Kaitg KWIKO YTUI KePAKKH, XOTUPAHUHT aHUK OUp >KOUHIAArU
aZpecHu Oup MaTHUHT y3uja OUp HeuTa Ba Xap XWI TypJlard KypcaTKud-
Japra Oepuiln MyMKHH Ba yjap OpKaJlu Mypo’kaaT KWJIMHTaHaa OepuiraH-
HUHT Xap XWJI TypJaru KHAMaTIIAPUHU 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) *pchar;

DKpaHra xap XuJl KuiiMatiap 4o 3TUIaIN:

cc77ffaa ffaa aa

V3rapyBumiap 6HTTa agpeca KOMIAIITaH X0NIa SXJIUT KNAMATHHHT
Typsiu Oynakiapunu y3namrupanu. bynaa, Oup 6alTnaH kaTTa >Koil araj-
JaraH COH KHMUMAaTUHUHT XOTHUPaJa «TeCKapuW» >KOWUJAIIUIIN HHOOATra
OJINHUIIIN KEPaK.

Arap xap XuJ TypAaru KypcaTrkauiapra Kuimartiap oepuiica, andart-
Ta Typra KeJITUPUII amanuaad QoiiiaJaHuil Kepak:

int n=5;

float x=1.0;

int *pi=é&n;
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float *px=é&x;

void *p;

int *r,*rl;

px=(float *)é&n;

P=pPX;

r=(int *)p;

rl=pi;

Kypcatknu typunu void Typura KeNTHPHUII amajija MabHOTa sra
sMac. Xyaau IIyHOal, Typjapu Oup Xui OYiaradn KypcaTKhudjiap y4yH
TYpHH KEITUPHUILl aMaJTMHU OakapuIlra XoxaT UK.

Kypcarkuu ycrtunman Oaxkapwiaaurad apudMeTHK amasuiap/ia aBTO-
MaTHK paBUIIJIa TYPJIAPHUHT YII4aMH XUCOOTra OJIMHAIH.

Apudmerux amamiap ¢akaT Oup XU TypAard KypcaTKaujap
yCTUAAaH Oa)kapuiay Ba yjap acOCaH, MaCCUB Ty3WJIMaJlapura KypcaTkny-
Jap yctuaa dakapuiaiu.

NukpemeHT amanu KypCaTKUYHU MAaCCUBHUHI KEMUHIU JJIEMEHTUTA,
JNEKPEMEHT d3Ca aKCMH4a, OWTTa OJAUMHTH DSJIEMEHTHUHHUHI aJipecura
Kyuupaau. byHna KYpcaTKWYHMHT KuWMatH sizeof(<maccuB 3jeMEHTH-
HUHT Typu>) KMMaTura y3rapaaud. Arap Kypcatkud k y3rapmac kuitmarra
omwupuiica €KUM KamalTupwica, yHUHr Kuiimatu k*sizeof(<maccus
AJIEMEHTUHUHT TypHU>) KaTTAJIIMKKa y3rapajiu.

Macanan:

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

pt++; // p KmiiMaTu 2 omaznm
q++; // q xwiMaTu 4 Ta omammu
q+=3; // q xwimMaTmn 3*4=12 owmanmu

Kypcarkuunapuunr aitupmacu 1e0, yjiap alupMacMHUHT Typ Yida-
Mura OynuHuUIMra antunanu. KypcarkuuinapHu y3apo KYIIUIT MyMKHH
aMac.

AZpecHHU OJIMII aMaJIu
AJZIpecHU OJUII KyHuIarnda 3bJIOH KWINHAIN:
<typ> & <HOM>;

by epna <typ> - aapecu oJMHAIUTraH KUUMaTHUHT TypH, <HOM>- aJpec
OJyBUM y3rapyBuM HOMH. YpTafgaru ‘&’ GeNTHCUra aopecHu oau amaii
IeUnIaau.

by xypuHumza OSbBJI0OH KWIMHIMAH y3rapyBud Iy TypJaru
y3rapyBUMHUHT CHHOHUMU 10 Kapaiaau. AJpPEecHU OJIHII aMald OPKaJIH
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OuTTa y3rapyBuura Xap XwWwil HOM OHWJaH Mypo)KaaT KWJIUII MYMKHUH
oynau.

Muconmn:

int kol;

int & pal=kol; // pal mypoxaaru, y kol

// ¥BrapyBYMCHUHMHI' aJbTEePHATUE HOMMU
const char & cr='\n’; // cr - ysrapMmacra MypoxaarT

AJlpecHM OJIMIII aMaJIMHU WIUIATUIIIA KyWUaard Koujajgapra puos
KWINII KepakK: aJpec OJIyBUM Yy3rapyBuM (YHKIUs MapameTpu cudartuia
WIIaTWiIral €ku extern OwnaH TaBcuduaHraH €xku cuH( MaljgoHUTa
Mypo’kaaT KWJIMHTAHJAaH XoJlaTjapJaH Tallkapu Oapda XoJjatiapjia
OolTaHFUY KUIIMaTra 3ra OYJIUIIN Kepak.

AJZlpecHM OJIMIII amMau acocaH (yHKIUsIapaa aapec OpKajlu y3aTu-
JyBYM TIapaMeTpiiap cudaTtuia uiiaTuIagu.

AJzlpec ONyBYM Y3rapyBUMHHUHI KypcaTkuyjiaH (apkKu IIyHIAKd, y
anoxuja XOTUpaHu oJrajulamaiam Ba (¢dakat y3 KuiimMatu Oyiran
Y3rapyBUMHHUHT OOlIKa HOMU cudaTua niiaTuiIagu.

Kypcarku4iap Ba aapec 0J1yBYH y3rapyBuujaap GpyHKUMs
napaMerpu cugaruaa

OyHKIUS MPOTOTUIN]IA €KW aHUKJIAHUII capiaBXacHia KypcaTuiral
napameTpiap gopman napamempiaap newunanv, GyHKUHUS YaKUPUIIHIA
KYypcaTWiral apryMeHTiapra oakmux napamempiap Neiniaau.

OyHKIUS YakKUpwIMIIKAa (aKTUK MapaMEeTPHUHT TypU  MOC
Vpunaaru ¢opman mapaMmeTrp Typura TYFpU Keiamaca €KM M1y Typra
KEJITUPUIITHUHT WIOKH OYIMaca KOMIUWIIALIMS XaTOCH pyil Oepaiu.

dakTUK napamMeTpiaapHu (PyHKIMSITa UKKA XWI YCyJ OWJIaH y3aTHII
MYMKUH: Kuiimamu €K aopecu OWIIaH.

OYHKIMA YaKUPWIHMIIKNAA apryMEHT KuWMarT OwWiiaH y3aTWITaH[a,
apryMeHT €KM YHHMHT YpHUJAru kKeirad udopa KuilmMaTu Ba OOIIKa apry-
MEHTJIapHUHT Hycxacu (KMilMaTiapu) cTeK XxoTupacura €3unaau. OyHKus
dakaT my Hycxamap OujaH amall KWiIaaud, Kepak Oyica Oy Hycxajapra
Vy3rapTupuiiap KWIMHUIIN MYMKHWH, JIGKUH Oy Yy3rapunuiap apryMeHT-
HUHT Yy3ura TabCUp KWUIMaWau, YyHKU (YHKUUS V3 UIIMHU TyraTUIIU
OwiaH Hycxanap yuupuiaau (CTEK To3alaHau).

Arap mapameTp aapec OwiaH y3aTuica, CTEKKa ajapec HycXacu
é3unaau Ba XyIIU IIy ajapec Oyimda kuiimatiap VKwianud (€3uiaamn).
OyHKIUSA Y3 UIIMHU TyraTraHjad KeWuH Iy ajapec Oyinda KWIMHTaH
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y3rapuiuiap cakjiaHuO KOJUHAAW Ba Oy KuiMaTiaapHu Oomika GyHKIUsIap
UTIUTATAIIIA MYMKHH.

AprymeHT KuimaT OWJlaH y3aTWIHIIHA Y4yH MOC (popMasl mapamerp
cudarua y3rapyBUYMHU TypH Ba HOMU €3uiaan. OyHKINUS YaKUPUITUIIHIA
MOC apryMeHT cudaruna Vy3rapyBUMHUHT HOMU €ku udoma OYiaumm
MYMKHH.

®dakTUK TapameTp aipec OWslaH y3aTWIraHja yHra MOC KelyBYH
dbopmasl mapaMeTpHU UKKU XU yCyJl OujaH €3UIl MyMKHH: KYpPCAmKuy
opxanu €Ku aopecHu onaysuu napamempiaap opxaiu. KypcaTkud opkaniu
é3mwirania opMan napamerp TypuJaH KeiluH ‘*’ Oenrucu €3mnagu, MoC
apryMeHT/Ja 3ca Y3rapyBUMHUHI ajpecu (& aman opkaiu) €Kd MacCUB
HOMH, €KM (PYHKIUS HOMH OVIUIIM MYMKHUH. AJPECHU OJMII aMalH
OpKaJIU MapaMmeTp y3aruimijaa (opman mapamerpaa TypuaaH KemH ‘&’
oenrucu &3mnanu Ba (QYHKIUS YaKUPWIUIIMAA MOC aprymMeHT cudaruaa
y3rapyB4u HOMHU KeJIaau.

Mucour:

#include <iostream.h>

void f(int,int*,int &)

void main()

{
int i=1,3j=2 ,k=3;
cout<<i<<” “<<j<<” “<k;
£ (l ’ &j ’ k) ’
cout<<i<<” “<<j<<” “<k;
}
void f(int i;int *j;int &k)
{
it++;
(*3) ++;
k++;
*j=i+k;
k=*j+i;
}
[Iporpamma umnamM HaTWXKACUAA JKpaHra KyWuaaru KuumMatiiap
4o KUJIUHAIU:

123
1 638

by Muconma Oupunuu napametp 1 Kuiimat Ousnan y3atunaay (“int 1").
YHuHT KuiimMatu GYHKIUMA U4UAa y3rapajad, JeKUH Tallkapujaard 1 y3ra-
PYBUMCHUHUHI KMUMaTH Yy3rapMauan. MKkuHYM mapaMeTpHU KypcaTKu4
OpKaJu ajpecu OuiaH y3aTWiauIM Tanad KwinHaau (“int *j”), agpecHu
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y3aTuil yuyyH ‘&’- aJipecHu oydil amanu unatuwirad (“&j”). OyHkuus
TaHacuJa apryMEHT aJpecuJiaH KUMaT OJIMIN y4yH ‘*’- KuMMar oiuin
aMany KyJUlaHWIraH. YUYWHUM TapaMmeTrpjia MypoxkaaT opkanu (“&Kk”)
apTYMEHTHUHT aJpecy y3aTHIl Ky3na TyTwiraH. by xonma QyHKoms
JaKUPWIHIIHIA MOC apTyYMEHT YpHU/A Y3rapyBYd HOMH Typaiu, QyHKIIHSA
MUYHIa 3Ca KUMMAT OJIMII aMAJIMHA WUUIATUIIHUHT X0XKaTh UYK. OyHKIM
WAl HATHKACUArd KUMMaTIapHU apryMEHTIIap pyWXaTu OPKaJIM OJTUIIT
KyJlail Ba TYIIYHapJU yCyJI XUCOOIaHAIH.

Arap ¢yHKIUA wWYdla agpec OwiaH y3aTWUJIaJuraH mapaMeTp
KUIMaTh y3rapmacjaH KoJMIIM 3apyp OVyica, Oy mapamerp const
MoauUKaTOp OMIIaH E3UITHIIN KEPAK:

fun (int n,const char*str);

Arapna GyHKIUSHU YaKUpUILJA aprymeHTiaap ¢gakaT Homiiapu Ou-
naH OepuiraH Oyica, KeJIUIyB OYiinda MaccuBiIap Ba PyHKIUSIAP agpecu
OwsiaH, KOJITaH TypAaru mapameTpiiap KuiimaTiapu OWiIaH y3aTuiraH aed
XHucoOIaHaIu.

Mucon Tapukacula IUCKPUMHUHAHTHHU XHCOOJdall ycynu €paaMujia
ax’+bx+c=0 KYpUHMIIMZArM KBAaApaT TEHINAMAa WIIM3IAPUHH (QYHKIHS
rapamMeTpiapyu BOCUTACUAA OJIMII MacalaCUHU KYpaliuK.

#include <iostream.h>
#include <math.h>
int Kvadrat Ildiz(float a,float b,float c,
float & x1, float & x2)
{
float D;
D=b*b-4*a*c;
if (D<0) return O;
if (D==0)
{
x1=x2=-b/ (2*a) ;
return 1;

}

else
{
x1=(-b+sqrt (D)) / (2*a) ;
x2=(-b-sqrt (D)) / (2*a) ;
return 2;
}
}
int main()

{
float a,b,c,D,x1,x2;
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cout<<”ax”2+bx+c=0 tenglama ildizini topish. ”;

cout<<”\n a - koeffisiyentni kiriting: ”; cin>>a;
cout<<”\n b - koeffisiyentni kiriting: ”; cin>>b;
cout<<”\n c - koeffisiyentni kiriting: ”; cin>>c;

switch (Kvadrat Ildiz(a,b,c,x1l,x2))

{

case 0: cout<<“Tenglama haqiqiy ildizga ega emas!”;
break;

case 1: cout <<“Tenglama yagona ildizga ega: ”;
cout<<”\n x= “<<x1;
break;

default:cout<<“Tenglama ikkita ildizga ega: ”;
cout<<”\nxl= “<<x1;
cout<<”\nx2= “<<x2;

}

return O;

}

[Iporpammanarn Kvadrat Ildiz() ¢yskmusicu kBagpar TeHriama
WIAU3UHU XUCOOJIaau. YHUHT KalTapaauraH KUMMaTh TEHIJIaMaHUHT
HEUYTa WIIU3U OOpIUTUMHU aHTJIaTaau. Arap TEHIJIAMAaHUHT XaKUKHI
w3 Mapxyn oynmaca (D<0), pynkuus 0 kuiiMaTuHU KadTapaau. Arap
D=0 6ynca, pynkiusa 1 kuitmatunu Kaiitapaau. Arap D>0 6ynca ¢pyHKIus
2 xuiiMaTUHU KaiTtapagu. Mapxyn winnsnap - x1 Ba X2 agpec OidyBYH
napamMeTpiapaa Kautapuiaiau.

V3irapyBuan napamerpin GpyHKIHsAIAP

C++ Tuimaa mapameTpiiap COHM HOMabliyM OViran (QyHKIUsSIapHU
XaM MIILJIATUII MyMKUH. ByHIaH Talkapy yJapHUHT TypJiapyd XaMm HOMab-
aym OVnumu myMmkuH. [lapameTpiiap coHM Ba Typu (PYyHKIMSHA YaKUPUIII-
Jard apryMeHTJIap COHU Ba YJApHUHT Typura kapad anukjanaau. bynaai
dbyHKIUsAIap capiaBxacu Kyiuaaru popmatia €3unaau:

<¢pynkuus Typr> <QyHKIHsI HOMI> (<OILIKOp MapameTpiap pyiuxarum>, ...)

by epna <omkop mapamerpiiap pyuxatu> - OLIKOP paBULIa €3WITaH
napameTpiiap HOMH Ba Typu. by mapamerpnap maowcoOyputi napamempaap
nevnnaau. byHmalt mapaMmerpiapiaH Kamuaa OWTTacw OYNWINM IIapT.
Konran mapameTpiap COHM Ba TypH HOMabliyM XucoOJaHaau. YIapHH
aHUKJIAll Ba WIUIATHII TyJa PaBHINJAa MporpaMMa Ty3yBUM 3UMMAcUra
FOKJIAHA/IH.

V3rapyBuaH coOHmarm mapaMeTplapHd TAIIKAI KWIALI  YCYJIH
YMyMaH OJITaHJla UKKUTA:
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1-ycya. [lapameTpiap pyiixatu oxupuja sHa OUp Maxcyc mapamerp
€3WIali Ba YHUHI KHIMaTU TapaMeTpiliap TYTaraHJuruHA OWIAUpPAIHN.
Kommustop ToMoHuMmaH (yHKIMS TaHacHujaa mapaMmeTpiap Oupma-Oup
aHUKJIAIUTUpWIAIU. bapya mapaMmeTpiap Typu OXUPrd Maxcyc IapaMeTp
Typu OUJIaH yCTMa-yCT TyIIaau 1e0 X1Uco0-IaHaau;
2-ycya. bupopra maxcyc mapamerp cudaruaa HOMabiIyM Tapa-
METpJap COHM KHPUTWIQJAM Ba yHTra Kapa® mapameTpiap COHHM aHUK-
JTaHAIN.
HNkkana ycynga xam napamerpiiapra MyposkaaT KWJIWII Y4yH Kypcar-
KU4jiap unuiaTwiagd. Mucosiap KeJITupamus.
1 - ycym:
#include <iostream.h>
float Sonlar_ kupaytmasi (float arg,...)
{float p=1.0;
float *ptr=é&arg;
if (*prt==0.0) return 0.0;
for (;*prt;prt++)p*=*prt;
return p;

}

void main ()

{

cout<<Sonlar kupaytmasi (2e0,3e0,4e0,0e0)<<’\n’;
cout<<Sonlar_ kupaytmasi(1.0,2.0,3.0,10.0,8.0,0.0);

}

Hartwmxa:

24
480

2 - yeyr:

#include <iostream.h>

int Yigindi(int,...);

void main ()

{

cout<<“\nYigindi (2,6,4)="<<Yigindi(2,6,4) ;
cout<<“\nYigindi(6,1,2,3,4,5,6)="
cout<<¥igindi(6,1,2,3,4,5,6);

}

int Yigindi (int k,...)

{

int *ptr=&k
int s=0;
for(;k;k--)s+=*(++ptr) ;
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return s;

}
Haruxa:

Yigindi(2,6,4)=10
Yigindi(6,1,2,3,4,5,6)=21

Hkkana muconna xaM HOMAabIyM IapameTpiap OepuiiraH Maxcyc
napameTp TYpUHHU KaOyJ KuiraH. Xap Xujl TypJard napameTpiiapHy uiuia-
TULI YYyH TYPHU aHUKJIAWUIUTaH apaMeTp KUPUTUII Kepak:

#include <iostream.h>
float Summa (char,int,..);
void main()
{
cout<<Summa(’i’ ,3,10,20,30);
cout<<Summa (' £’ ,3,10.0,20.0,5.0) ;
cout<<Summa(’d’ ,3,10,20,30) ;
}
int Summa (char z,int k,..)
{
switch (z)
{
case ’'i’:
{
int *ptr=g&k+1l; int s=0;
for (;k--;ptr++) s+=*(ptr);
return (float)s;
}
case 'f’:
{
float*ptr=(float *) (&k+1l); float s=0.0;
for (;k--;ptr++) s+=*(ptr);
return s;
}
default:
{
cout<<”\n parametr hato berilgan”;
return 9999999.0;
}
}
}

Okopuna keaTUpWIraH MHCOJAA HOMAbIyM IapaMeTpiapHU
TYPUHU aHMUKJIAIl Macajlac KOMIIWJISATOP TOMOHHUJAH dMac, OaJiku Ipor-
paMma Ty3yBUHMCH TOMOHUAH XaJl KAJIMHTaH.
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7-000. MaccuBjap

bepuiranjiap MacCuBH TyLIYHYacH

XoTtupaaa KeTMma-keT (peryisip) xKoiiamraH Oup Xuil TypJaru
KUMMaTiaapra Maccug Neuuinaau.

OpaTtna maccuBiapra 3apypar, Karra XaXMIard, JJEKUH YeKJIaHTaH
MHKJIOpP/Iard Ba TapTUOIaHTaH KUMMaTIapHU KalTa WIa OnIaH OOFIUK
MacajajapHu edumia fozara kenmamu. Papaz Kuimannuk, Tanabanmap
TYPYXUHUHT PEUTUHT Oajyutapu OWJIaH MIIUIAII Macajlach KYWwIraH. YHJa
TYPYXHUHI ypTadya pPEUTUHIMHU aHMKJIAIL, PEUTUHIVIApDHA KaManuIIU
Oyiimya TapTuOiaIl, KOHKPET TajJa0aHUHT PEUTHMHTH XaKuaa MabiyMOT
Oepuil Ba OOIIKa Macajia OCTUJIApUHU euuill 3apyp OyicuH. Kaiin stunran
MacaJlaJlapHU €UUIll Y4yH OepuiraHiaapHUHT (PEUTHHIJIADHUHT) TapTUO-
JIaHTaH KeTMa-KeTJINTU 3apyp Oynaau. by epna TapTuOinaHranivk MabHOCH
IIYH/IaKU, KETMa-KeTIUKHUHT Xap Oup KuiimMaTu V3 ypHura sra Oyiaau
(OupuHYM Tasla0aHUHT PEUTHUHTH MacCUBla OUPUHYM VPUHAQ, UKKHUHYU
TanabaHUKM - WKKUHYMA VpUHAA Ba Xako3a). bepunraninap kerma-ker-
JIUTUHU UKKWA XWI yCYJiJIa XOCWJI KWJINIII MyMKUH. bupunuu iy - xap oup
PEUTUHT Y4YyH ajoxujaa Yy3rapyBuu aHukiam: Reytingl,...,ReytingN.
Jlexun, rypyxaaru tajiadajiap COHU eTapiiiya KaTta Oynrannaa, Oy y3rapys-
yujap KaTHAITaH MporpaMMaHu Ty3WIll KaTTa KUHMHUYMIIMKIApPHU lo3ara
kentupaau. UkkuHuM Hyn - Oepuiraniap KeTMa-KeTJIUTHHU SITOHA HOM
OwiaH aHWKJ1a0, YHUHT KUWMaTiapura MypoXaaTHH, 11y KUHMaTIapHUHT
KEeTMa-KeTJIMK/A KOWIalral YpHUHUHT HOMEpH (MHACKCH) OpKaIu amaira
omupuAnp. Pelitunrinap kerma-kemuruau Reyting ne6 Homnabd, ynaaru
KuitmaTinapura Reyting;,...,Reytingy kypuHummMaa mypoxkaaT KWAJIUII
MyMkuH. Opataa OepuwiraHjapHUHT OyHAall KYpUHUIIUTAa MacCHUBIIAp
nenunaad. MaccuBlIapHU MaTeMaTUKaJard COHJIAp BEKTOpPUra YXIIaTHII
MYMKHH, YyHKH BEKTOp XaM Y3WHUHI WHAWBUIyaJl HOMHUIra 3ra Ba y
duKcUpiIaHraH MUKIOpAArd OWp TypJAard KUMMaTiapJaH - COHJapJaH
udoparaup.

Jlemak, maccuB - Oy UKCUpJIAaHTaH MUKIOpJArd aipum KuiMatiap-
HUHT (MacCHB 3JIEMEHTJAPUHUHT) TapTUOJIAHTaH Makmyacuaup. bapua
AJIEMEHTIIap OUp XWJI TypJa OVIUIIU Kepak Ba Oy Typ anemenm mypu €Ku
MacCUB Y4YyH masny myp nAe0 HomuaHagu. FOxopuparm KeJlTHpUITraH
muconaa Reyting - Xakukuii Typaaru éexkmop 106 HOMJIaHAIU.

[Iporpammana umaTWIaAUraH Xap OUP KOHKPET MAacCUB Y3UHUHT
WHIUBUIyal HOMHUTa »3ra OYnuimm kepak. by HOMHM myaux y3eapysuu
nenunaay, 9yHKM YHUHT KHMMaTH MAacCUBHHMHT Y3u OYnaau. MacCUBHUHT
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Xap Oup dSJIEMEHTHM MacCMB HOMH, Xamja KBaJpaT KaBcra OJIMHTaH Ba
anemenm cenekmopu J1€0 HOMJIAHYBYM MHJIEKCHU KYpCaTHUII OpKaIu
OIIIKOp paBuIIAa Oenruianaan. MypoxaaT CHHTaKCUCH:

<MacCHB HOMHM >[<HHJIEKC™> |

by kypunuira xycycui yzeapysuu NeANNaan, YyHKA YHUHT KUMMAaTH Mac-
CUBHUHT aJIOXHUIa dIeMeHTUAup. busnunr muconga Reyting MmaccuBUHUHT
anoxuja KoMmrnoHeHTtanapura Reyting[1],...,Reyting[N] xycycuit y3rapys-
Yuiap OpKaju MyposkaaT KWIMII MyMKHUH. boimikada Oy y3rapyBuuiap
UHOEKCAU Y32apysuunap Neunnaan.

MaccuB uHIekcu cudatuga OyTyH COH KYJUIaHWJIAIu. YMyMaH
oJiraH/la WHJAEKC cudatuga OyTyH COH KUHUMAaTHHU KaOysl KHWJIaJWTaH
uxTuépuid udojia HWIIATUIUIIA MYMKHH Ba YHMHI KUWMAaTH MAacCUB
JIEMEHTH HOMepuHU aHuknainu. Wdoma cudatmma  y3rapyBunm Xam
OJIMHUIIY MYMKHHKH, Y3rapyBUMHMHI KUWMATHU Y3rapuiiyd OuilaH Mypo-
KaaT KWJIMHAETTaH MAaCCHUB BJIEMEHTUHU aHUKJIOBYM MHAECKC XaM y3rapaiu.
[Mynnatt kuinb, nporpamMmaaard OWTTa WHACKCIU Y3rapyBuM OpKaJU
MacCUBHMHI 0apya »dJeMEHTJIapuHU Oejruiam (aHuKJam) MYyMKUH
oynagun. Macanan, Reyting[l] y3rapyBuncu opxanu | Yy3rapyBUMHHUHT
KuiiMatura OOFIuK paBulga Reyting MacCUBUHUHT UXTUEPUHN PTIEMEHTHUTA
MypOsKaaT KWJIUII MaBKY .

Xakukuii Typnaru (float, double) kuitmaTiap TYymiIamMu dYeKcCH3
OynraHauru cababiu yiap UHAECKC cudaTra UIIaTUIMANIH.

C++ tununa unpekc goumo 0 naH OoUUTaHAAM Ba YHUHT SHT KarTa
KUITMaTl MacCUB 3bJIOHUJIarY Y3YHJIMKIaH OUTTara kam oynasu.

MaccuB 3b10HU Kylnaaruda oyiaau:

<Typ> <HOM> [<y3yHJIUK>|={0ONUIaHFUY KHMATIAp .

by epna <y3ynnuk> - y3rapmac udoaa. Mucosmnap:

int m[6]={1,4,-5,2,10,3];

float a[4];

MaccuB cTaTuk Ba JUHAMHUK OYIUITM MyMKUH. CTaTUK MaCCUBHUHT
Y3YHJIUTH OJIIMHAAH MabliyM OYnuO, y XOoThpaga MabiIyM aJpeciaH
Ooonutad kKeTMma-keT xoimamand. JIMHaMUK MacCUBHM Y3YHJIUTH TMPOT-
paMMa OaKapWJIHII Kapa€HUIa aHUKJIaHUO, y AMHAMUK XOTHUpAJaru aHu
naiTaa Oy OynraH aapecnapra xoinamana. Macanas,

int m[6];

KYPUHMIIMAA IBJIOH KWIMHTaH OWp YIyaMiIidi MacCHB dJIEMEHTJIapH
XOTHUpaZa Kyuuaaruia >Koniamaim:
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Ajpec Ktimatiap
m{0] | m[1] | mf2] | m[3] | m[4] | m[5]

m

7.1-pacm. bup yn4amiin MaCCUBHUHT XOTHUPAJar >KOUanryBu

MaccuBHUHT i- 35eMeHTHra mfi] €ku *(m+i) - BoCUTaId MypoKaat
KWJINIII MYMKUH. MaccuB y3yHJIMTHHU sizeof(m) aManu opKajiu aHUKJIaIH.

MaccuB 3BJIOHUAA YHUHT 3JIEMEHTJIapura OONUIaHFUY KUHMAaTiap
Oepuill MyMKHH Ba YHUHT OHMp HEYTa BapHAHTIAPU MaBXKY/I.

1) ymyamu KypcaTwiraH MacCHB 3JIEMEHTIAPUHU TYIUK WHUIIAATIH-
3alMsIIAI:

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

bynna 5 Ta snementnan uOopar Oynran t Homiu OyTyH Typaaru Oup
Va4amiIM MAacCUB JBJIOH KWIMHTAaH Ba YHUHI Oapua »3JIeMEHTJapura
Oomnutanfuy KukiMaTiap Oepwirad. by 3bJI0H KyWnaaru 3bJIOH OWIiaH
SKBUBAJICHT:

int t[5];

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

2) ynmyaMu KypcaTWIraH MacCUB JIEMEHTJIAPUHU TYJIUKMAC UHUIUA-
JU3alMsUIALL

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

By epna gakar MmaccuB Oommaary yura 3JIeMeHTra OOLUTaHFUY KUMatiap
oepwirad. lllyHn aitu® yTHII KEpakkW, MACCUBHUHI OoImMIarud €Exu
ypracuaard sjieMeHTIapura KuilmMaTiap OepmaciaH, YHHUHT OXHUPHUIATrH
aJieMeHT/Iapra OOLITaHFUY KUMMaT Oepull MyMKHUH 3Mac. Arapja MaccuB
aieMeHT/Iapura OONUIaHFUY KUiiMaT Oepuimaca, yHAAa KeJIuinyB Oyilmya
static Ba extern mMoaudukaTopu OWIAH IBJIOH KUIMHIAH MAacCHUB YYYyH
AJIeMEHTIAapUHUHT KuilmMatu ( coHura TeHr Ae0, automatic maccuBiap
AIIEMEHTIAPUHUHT OOIUIaHFUY KUIMAaTIIapyi HOMabJIyM XHCOOIaHaIu.

3) ynmuaMu KypcaTWJIMaraH MacCHB 3JIEMEHTJIAPUHU TYJIUK WHULMA-
JU3alysIan:

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

by wmconma maccuBHuM Oapua »sjeMeHT/Iapura Kuilmatiap Oepuirat
XucoOIaHaIM, MAacCHB Y3YHJIHIM KOMIWIATOP TOMOHHUAAH OOILIaHFUY
KuiMaTiap coHura Kapa® aHHUKIaHagud. ArapjJa MacCUB Y3yHIUTH
OepunMaca, OolITaHFUY KUAMaTy OepUIIMILN apT.

MaccuBHHM YBJIOH KWITUIITa MUCOJLIAP:
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char ch[4]={'a’,’'b’,’'c’,’'d’'}; //6enrunap Maccueu
int in[6] ={10,20,30,40}; // ByTyH COHNap MacCHMBU
char str[]="abecd”;
//caTp ysyHnuru 5 ra TeHT', UyHKM YHMHT OXMpMUTa
// '\0’ 6Benrucmum Kyumnangm
char str[]={'a’,’b’,’'c’,’d"};
// oKOpMAarM CaTPHMHT 6GomkKaua €s3uymmum
Macana. bup oil mumgarun kyHgaiauk Xapopatiap Oepwiran. Oif
Y4yH YpTaua XapopaTHU XUCOOJIaI MPOrpaMMacy TY3UJICHH.
[Iporpamma mMaTHu:
void main ()
{const int n=30;
int temp[n];
int i,s,temp urtacha;
cout << ”“Kunlik haroratni kiriting:\n”
for (i=0;i<n;i++)
{cout << ”\n temp[“<<i<<”]=";
cin >> temp[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<k<”]="<<temp[i];
cout<<”Oydagi o’rtacha harorat= "<<temp urtacha;
return;

Kyn yiryamim ctaTUK MacCUBJIap

C++ Tunmaa MaccuBiap 3JIEMEHTHUHUHI Typura 4eKJIOBIap KyWui-
Maiu, JeKUH Oy Typiap 4K yidaMmiard OObeKTIapHUHT Typu OVIUIIH
Kepak. UyHKH KOMOWISTOP MAaCCHUBHUHI XOTHUpaJaH KaHua >kou (0ailT)
SrajyIalllMHU XUCOOJIail ONIUIIK Kepak. XyCyCaH, MAacCUB KOMIIOHEHTACH
MaccuB OYIUIINA MYMKHUH («BEKTOpJap-BEKTOpPW»), HATMXKaAa Mampuyd
€0 HOMJIAaHYBYU UKKH YJTYaMJId MacCUB XOCHJI OYJaiu.

Arap MaTpUIlaHUHT AJIEMEHTH XaM BEKTOp Oyica, y4 yiyamiid mac-
cuBnap - xyo xocun oymaau. [y iyn Ounan eunnaérrad Macajgara OOFJIUK
paBUIIa UXTUEPUN YITUaMIaru MaCCUBIIAPHU sIPATUI MyMKHH.

Nkkn ynyamiii MAacCUBHUHI CHHTAaKCHUCH KyWUJAard KypUHHUILIA
oynmanu:

<Typ> <HOM> [<Yy3YHJIUK >| [<y3YyHJIUK> ]
Macanan, 10x 20 yiryamiam XxaKuKuid COHJIAp MAaCCUBUHUHT YBJIOHU:
float a[10][20];
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OBJIOH KWIMHTaH A MaTpUUaHW KYpPUHUIIN 7.2-pacMia KEITHPHII-

raH.
i
ay - (ﬂnn, an 3 ... 891z, Enwl
i - (ﬂm, a 1. NP - IS T - ] 19}>
i a: (..., ... coe RY] eee e e by
o (ﬂgn, g 1. ... dgig, 3919}-

7.2-pacm. kKU y14amiiyi MaCCUBHUHT XOTHUPAJar >KOnianryBu

OHIM aJpec HyKTah - Ha3apuJaH Ky YI4amiIi MAacCUB 3JIEMEHT-
Japura Myposkaar KWJIuIIHU Kypainuk. Kyinmaru sbiaonnap Oepuiran
OyJcHH:

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

bupuHuM 5bBIOHIA WKKM YiI4amiM MacCuB, S’bHM 2 cartp Ba 3
YCTyHJaH HOOpaT MaTpulla YbJI0H KWINHTAH, UKKUHYUCU]IA YU YIT4YaMIId -
3 Ta 2x2 maTpuiiagaH uoopar OyiaraH MacCHB BJIOH KWIMHTaH. YHHUHT
AJIEMEHTIIApUTra MypoKaaT CXEMaCH:

Anpec K¥pcaTkHdaiap MaccHEH
a a[0] a[1] a[2]

/ \ Kuiimatiap

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

7.3-pacm. kK1 ymyamim MacCUB JIEMEHTJIAPUTa MypoKaaT

by epna a[i] kypcaTkuyaa i-4v CAaTpHUHT OOIUIAHFUY aJPECH Koilna-
aju, MacCUB JJIeMEeHTHUTa a[i][j] KypuHHIIMAArd acocuil MyposkaaTaaH
TalIKapy BOCUTAIU MypOXKaaT KWW MyMKUH: *(*(a+1)+]) €ku *(a[i]+]).

Anpec K¥pcartiaruiap MacCHEH
b » b[0] b[1]
/ K¥pcaTkHiiap MacCHEH

b[0][0] | b[OJ[1] | b[L][0] | b[1][1]

Y. — « KpiiMaTiap
bo][o][o][b[oJio][1 {b[o][1][0]|b[O]1][1] b1 ][O][O] |b[L][O]1 1|b[1][1][0] b1 ][1][1]

7.3-pacM. Y4 Yauamiii MAaCCUBHUHT XOTHPaJa TaIKWI OYIHUIIN
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MaccuB 3JIeMEHTIIapuTa MypokaaT KWIWII y9yH HOMIaH KEeWHH
KBaJpaT KaBcJa xap Oup yiayaM ydyH MHACKC E€3WJIMIIM KEepak, MacaiaH
b[i1][j][k]. By sneMentra BocuTain MypokaaT XaM KWJIHII MYMKHH Ba

YHUHT BapUaHTIAPU:
*(*(*(bFi)Hj)Fk) Exm *(*(b[i]+)+k) Exu *(b[i][j] +k);

Kyn yinuyamim MaccuBJIaPDHU MHUITAATA3ANUSAIALI

MaccuBiapau MHULOMAIUA3ALMsIIAl KyWUIaru Mucoluiapaa Kypca-
THJITAH:
int a[2][3]={0,1,2,10,11,12};
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}};

bupunun omneparopna OoluiaHFUY KUMMATIap KETMa-KeT E3WIraH,
VMKKAHYH OIIEpaTopJa KMMMATiap IypyxJallrad, YYUHYN OllepaTopaa Xam
rypyXJamiras, JJIeKuH 0ab3u TypyxJjap/ia OXUpry KuiiMaTiap OepriiMaras.

Mmucon yuyyH, Marpunaigap Ba BEKTOp KynautmacuHu - C=Axb
XucoOManl MacanacuHM Kypaimk. By epma  A=laj, b={bc={c},

n—1
0<1<m,0<j<n. Xucobuam popmynacu - Ci = Zaijbj :
=0

Moc nporpama MaTHu:

void main()
{
const int n=4,m=5;
float a[m] [n] ,b[n],c[m];
int i,j; float s;
for (i=0;i<m;i++)
for (j=0;j<n;i++)cin>>a[i] []] -
for (i=0;i<m;i++)cin>>b[i];
for (i=0;i<m;i++)
{
for (j=0,s=0;]j<n;j++)s+=ali,jl*b[]j];
cl[i]=s;
}
for (i=0;i<m;i++)cout<<”\t c[“"<K<Kik”]="<<c[i];
return;

}
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JAuHAMHUK MaccHBJIap OMJIaH MILIALI

CTtaTUK MAaCCHBJIAPHWHT KaMUWJIWKIApW IMyHAAKWA, YJIApHUHT
yiuamiiapu OJJUHAAH MabJIyM OYIuIIM Kepak, OyHAaH Tamkapu Oy
Vayamiap Oepwiranjiiapra aXpaTwiraH XOTHpa CErMEHTHUHUHT YiIdamu
OwnaH yerapaiaHrad. MKKMHYM TOMOHJAH, €Tapjuya KaTTa Yiadamjaru
MacCHUB JBJIOH KWINO, KOHKPET Macaja CUMJIMINNIAa aXKpaTWJITaH XOTHpa
TYIWK WIIIATUIMACIUTH MYMKHUH. By KaMuuiMKiap TMHAMUK MacCHBIIAp-
naH Qoigamanum opkanu Oaprapad >TWiIaaW, YyHKH yjap IporpaMmma
UIUIAIM JKapa€Hua Kepak OyiraH yiuamJard MAacCUBIIADHU SPATHIN Ba
3apypar KoJIMaranjaa MyKoTUIIl UMKOHUSTUHU Oepaii.

Jlunamuk MaccuBiapra xotupa axpartum yuyH malloc(), calloc()
byHKIMsUTapuaan €k new omeparopugaH doigaanuim MyMKUH. J(nHa-
MUK OOBEKTra aKpaTwiraH xoTupanHu Oymatuin yuyH free() dyHkuusicu
¢xu delete onmepaTopu UITATHIIAIN.

FOkopuna kain kunuHran ¢yskiusiap «alloc.h»y kyrybxonacuma
YKOWJIAIITaH.

malloc() yHKIMACUHUHT CUHTAKCUCH

void * malloc(size_t size);

KYpUHUIINA OYIHU0, y XOTUPAHUHT YIOM KUCMUJIAH size OalT yiuamMuaaru
y3IyKCU3 COXaHM axkpaTaau. Arap XOTuUpa axparuil MyBadhakusTIn
oyinca, malloc() dhyHKIUACH aXXpaTWUJraH COXAaHUHT OOUUIAHUII aIPECUHU
Kailitapagau. Tanabd KWIMHTaH XOTUpaHu axpatuill myBaddakusarcus 0yica,
dbynkius NULL kuitMaTuHM KalTapaau.

Cuntakcucaan KypuHuUO TypuOauku, ¢yHkus void Typugaru
KUMaT KaiTapaau. AManja 3ca KOHKpPET TypJard oOBEKT YUyH XOTHpa
axparum 3apyp Oynaau. BbyHuHr y4yyH void TypuHU KOHKpET Typra
KEeNTUPUII TeXHoyorusicujaan ¢onnananmianad. Macanan, OyTyH Typaaru
Y3YHJIUTH 3 ra TEHI MacCHUBra »O#l aXpaTHUIIHU Kylujardya amanra
OIIIUPHIIT MyMKHH:

int * pInt=(int*)malloc(3*sizeof (int))
calloc() dyukmusacu malloc() ¢yHkumsacuman Qapkiau paBuiiaa

MAaCCUB YYyH OHM aXpaTWIIJaH TallKapd MAcCUB 3JjieMeHTIapuHu 0
KuiiMaTu OWJIaH MHULHAIU3aus Kuwiaad. by QyHKIUs CHHTaKCUCH

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

KypuHUIIAa O0YIu0, num MapaMeTpu aXXpaTUiraH coxaja HeuTa DJIEMEHT
OOpJUTUHY, SiZe Xap OUp PIEMEHT YITYaMUHU OWIIIUPAIN.
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free() xoTupanu Oymaruil GyHKIUSACK YUYUpUIaAUrad Xotupa Oyna-
rura KypcaTtkud OyJiraH siroHa rmapaMmeTpra sra OyJiajiu:

void free(void * block);

free() ¢pynkumsicu mapameTpuHuHr void Typuaa OYIHIINA UXTUEPUIA
TypJlard XO0Tupa OYJIaruHu YUYupuil UMKOHUHU Oepaiu.

Kyimpgaru nporpammana 10 ta OyTyH coHIaH uOOpar JTUHAMUK
MacCHB SIpaTHIll, yHra KuiiMaT OepuIll Ba YUUPHUII amaiiapu OakapuiraH.

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

int * pVector;

if ((pVector=(int*)malloc(1l0*sizeof (int) ) )==NULL)
{

cout<<”Xotira etarli emas!'!!”;

return 1;

}

// axpaTunraH XoTupa COXACUHM TYIAUPUIL

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

// BeKTOp BJeMeHTJIapMHM YOI STHl

for(int i=0; i<10; i++) cout<<* (pVector+i)<<endl;
// axpaTunran xoTupa 6ynaruMHmM KauTapuu (yumpuir)
free (pVector) ;

return O;

}

Kelinaru mporpaMmmaza NxXn yiayaMid XaKAKAW COHJIAP MAaCCUBH-
HUHT OOII JuaroHadujaH FOKOpPUJA >KOWJAIIraH S3JEMEHTIAp WUFUHIU-
CHUHU XHMCOOJall MacalacH €4nraH.

#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 j=0;j<n;j++)cin>>* (pMatr+i*n+j) ;
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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 Oomneparopu €pAaMuaa, MAcCHUBra XOTHpa aXpaTHUIga OOBEKT
TypuJaH KEWMMH KBaJpaT KaBC HUYMJIa OOBEKTIIAp COHU KYpcaTuJIaJIu.
Macainan, 0ytyH Typaaru 10 ta coHgan uOopaT MacCUBra >KOM a)paTHulll
y4yH

pVector=new int[10];

udonacu €3mnumM Kepak. byHra kapama-kapmid pasuiiaa, Oy ycyiaa
QXpaTWIraH XOTUPaHU OYIIATUII YUYyH

delete [] pVector;

KypcaTMacHUHU OepuIll Kepak Oyiaau.
Wkku ymaamiy JMHAMUK MACCUBHU TAIIKWI KWJIHII YUyH

int **a;

KYpPUHUIIUIATU «KYPCATKAUra KypCcaTKU4y» UIIATUIAIH.
bomga mMaccuB carpiapu coHura kKapa® KypcaTKMujap MacCHBUTa
JUHAMHUK XOTUPAJaH KOM aXKpaTUII KEPaK:

a=new int *[m] // 6y epma m Maccue caTpylap¥ COHU

KeituH, xap Oup catp y4yH TakpopJall onepaTopu €paMuaa XoTupa
aXpaTHUlll Ba yJIapHUHT OOIUIAHFUY aJIpeCIapuHU a MaCCUB dJIEMEHTIapura
XKOMIAITUPUII 3apyp Oynaau:

for (int i=0;i<m;i++)a[i]=new int[n];//n ycrynnap coumu

[lyHn Kaiig >THUII KEPAaKKH, TMHAMUK MACCUBHUHI Xap Oup caTpu
XOTUPAHUHT TYypiu XKoilapuaa sxoinmamumu mymkud (7.1 Ba 7.3-
pacmiap).

WNKkKky ya4amili MacCMBHHM YUYUPHIA OJAUH MAacCUBHUHI Xap Oup
AJIEMEHTH (CaTpH), CYHTpa MACCUBHUHT Y3U NYKOTUIIAIN:

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

delete[]a;

Marpuiiauu BeKTOpra KyHaWTUPUII Macajacu y4YyH JIMHAMUK
MaccuBiapaH (oiganaHuIIra MUCoJI:

void main ()

{

int n,m;
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int i,j; float s;
cout<<”\n n="; cin>>n; // MaTpuua caTpyapu COHM
cout<<”\n m="; cin>>m; // MaTpuua yCTyHJIapuU COHM
float *b=new float[m];
float *c=new float[n];
// xypcaTkuuiap MacCHMBMUI'A XOTMpPA axpaTuil
float **a=new float *[n] ;
for (i=0;i<n;i++) // xap 6up caTp y4yH
a[i]l=new float[m]; //BuHaMuk XOoTHMpa axpaTu
for (j=0;j<m;j++)cin>>b[]j];
for (i=0;i<n;i++)
for (j=0;j<m;j++)cin>>a[i] []] -
for (i=0;i<n;i++)
{
for(j=0,s=0;j<m;j++)s+=al[i,jl*b[j];
cl[i]=s;
}
for (i=0;i<n;i++) cout<<”\t c[”"<<i<k<”]="<<c[i];
delete[]b;
delete[]c;
for (i=0;i<n;i++) delete[]al[i];
delete[]a;
return;

(I)yHKII]/Iﬂ Ba MacCCuBJIap

OyHKIUSATIAp MACCUBHU MapameTp cudaruja WIUIATUIIN Ba YHHU
GYHKIMSIHUHT HATHKAacH cudaTuia KauTapuii MyMKHH.

Arap maccuB mapameTp OopKaiu (PyHKIusAra y3aTuica, dJIEMEHTIIap
COHMHM aHUKJIAll MyaMMOCH TYFWJIAJW, YYHKM MAacCUB HOMWJAH YHUHT
V3YHJIUTMHA aHUKJIAIIHUHT WIO0XKH HYK. AWUpUM XoJulapja, MacajaH,
oenruniap MmaccuBu cudaruga anukiaanran catp (ASCIIZ catpnap) Ounan
ulularaHja MacCuB Y3YHJIMTMHM aHMKJIAIl MyMKHWH, 4yHKU catpiap ‘\0’
Oesrucy OWIIaH Tyraiiau.

Mucon yuyH:

#include <iostream.h>

int len(char s[])//MaccueHM napamerp cmumbarTmpa muwIaTHL

{

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

}

void main ()

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

}

DyHKIMS TTapaMeTpu caTp OYaMaran xosuiapaa GUKCUpIaHTaH y3yH-
JIVKJArd MacCUBJIAp UIUIATUIAAU. ATap TypJid Y3YHJIUKIArd MaCCUBJIAPHU
y3aTulll 3apyp Oyica, MacCUB yiIdamIapuHM IMapameTp cudaTuia y3aTHII
MyMKHH €KkH Oy Makcannaa rio0an y3rapyBuuaaH (oHanmaHuINra TYFpU
KEJau.

Muconn:

#include <iostream.h>
float sum(int n,float *x) //6y MKKMHUM yCy&

{

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<<sum(5,E) ;

}

MaccuB HOMM KypcaTkud OViranaurua cababid MacCHB JJIEMEHT-

JapuHU QYHKIUSAA Y3rapTUpUIL MyMKHH Ba Oy Y3rapTupunuiap (QyHkK-
UsAaH YUKKAHIaH KEHUH XaM CakJIaHUuO KOJIaIH.

#include <iostream.h>
void vector 01l (int n,int*x,int * y) //6y wmxxkmuuum ycyn
{
for (int i=0;i<n;i++)
y[1]=x[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];
}

Macana. byTyH Typmaru Ba 3iEeMEHTIApUM KaMallMalauraH XOJiaa
TapTUONIaHraH Oup VYa4amMiau MKKATa MACCUBJIAPHU STOHA MAaCCHBra,
TapTUOJAHUII CaKJIAHTaH X0JIJ1a OUPJIAIITHPHUII aMaJira OIIUPHIICHH.

[Iporpamma MatHu:
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#include <iostream.h>
\\6yTyH Typmaru MaccMBra KypcaTKmuy KalTapaguraiH

\\byuxumns
int * massiv_ulash(int,int*,int,int¥);
void main()

{
int c¢[]={-1,2,5,10},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);

{

int * x=new int[n+m];

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

while (ia<n && ib<m)
a[ia]>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;

}

Kyn ynuamnm MaccuBnap OujiaH UIUIANT MabIyM OUp MypakkaOJIUK-
Ka 9ra, YyHKA MACCHUBJIap XOTHPAaJia >KOWJAIl TapTUOM TypJju BapUAHTAA
Oynumm MyMmKuH. MacanaH, (yHKIOHS TapaMmeTpiap pyuWxatuga nxn
yn4yamaarv Xakukui Typaaru X[n][n] MaccuBra Moc KeJyB4M apaMeTpHU

float sum(float x[n] [n])

KypuHunaa €3u0 Oynmaiaun. Myammo edumu - Oy MaccHB YIYaMHHU
napaMmeTp cudaTuaa y3aTuil Ba GyHKIUS capJaBXaCUHU Kyiuaaruya €3uii
Kepak:

float sum(int n,float x[]I[]);

Kyn ynuamnu maccuBiapHu napameTp cudarujaa unuiaTuiiga oup
HeYTa ycysuiapaaH GoigamaHuil MyMKUH.

1-ycysa. MacCUBHMHI WMKKMHYMA ViI4aMuHHU Y3rapmac udoaa (CoH)
OWIaH KYpCaTHIIL:

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[1i][]3]~

return s;}
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2-ycya. MKku yinyamiM MacCUB KYpCaTKUWIAp MAacCHBU KypH-
HULIYJA aHUKJIAHTaH XoJaTjiap YUYyH KypcaTKAuilap MacCUBUHU (MaTpHIa
caTpJiap ajpeciiapyuHu) OepuIll OpKaju:

float sum(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][j]1;\\”*p[i][]j]” >Mac,YyHKM MacCCHMBI'a MYypOXaT
return s;

}

void main()

{
float x[][4]=({11,-12,13,14},{21,22,23,24},

{31,32,33,34},{41,42,43,44}};

float *ptr[4];

for(int i=0;i<4;i++) ptr[i]=(float *)&x[i];
cout<<sum(4,ptr)<<endl;

}

3-ycya. Kypcarkuunapra KypcaTKud KYpUHUIINWA aHUKJIAHTaH
JUHAMUK MacCCUBIIAPHU UIUIATUIL OWIaH:

float sum(int n,float **x)
{
float s=0.0;
for(int i=0;i<n;i++)for(int Jj=0;j<n;j++)s+=x[i][]];
return s;
}
void main()
{
float **ptr;
int n;
cin>>n;
ptr=new float *[n];
for (int i=0;i<n;i++)
{
ptr[i]=new float [n];
for (int j=0;j<n;j++)
ptr[i]l [j]l=(float) ((i+1) *10+j) ;
}
cout<<sum(n,ptr) ;
for(int i=0; i<n;i++) delete ptr[i];
delete[]ptr;
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HapOatnaru nmporpammaja QyHKIMS TOMOHUJAH HaTHKa cudarua
UKKM YJIYaMJId MAacCHUBHM KaWTapuIIMIa MHCOJ KeNTUpWwiIraiH. Maccus
JIIEMEHTJIADHUHT KHWMATJIapu TacoAU(PUi COHJIapAaH TAaIUKWI TOHaAH.
Taconmuduit conmap «math.h» kyryoxonacumaru random() ¢yHKIUS
épaamuaa XOCHJI KUITUHAIN:

#include <iostream.h>
#include <math.h>
int **rmatr(int n,int m)
{
int ** ptr;
ptr=new int *[n];
for (int i=0;i<n;i++)
{
ptr[i]=new int[m];
for(int j=0;j<m;j++) ptr[i] [j]=random(100) ;
}
return ptr;
}
int sum(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[1i][]];
return s;

}

void main|()
{
int n,m;
cin>>n>>m;
int **matr;
randomize () ;
matr=rmatr(n,m) ;
for(int i=0;i<n;i++)
{
cout<<endl<<i<<" - satr:"
for (int j=0;j<m;j++) cout<<'\t'<<matr[i][j]:;
}
cout<<endl<<"Summa="<<sum(n,m,matr) ;
for(int i=0;i<n;i++) delete matr[i];
delete[]matr;
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8-000. ASCIIZ carpuap Ba yJjap ycTuaa amMmajuiap

bearu Ba carpJaap

Crangapt C++ TWIM UKKUA XWIJAard Oeirmiap MaKMyacuHU Kyiia0-
KyBBataiiiu. bupunuu Toudara, aHbaHaBUid, «TOp» Oenruiap aed HoMia-
HyBUYM 8-OMTiM Oeinrmiap MakMyacd KHUpaaWd, UKKHH4YMcHra 16-OutTim
«KeHT» Oenrunap kupaau. Tun kyTyOXoHacua Xxap oup rypyx Oenruinapu
Y4YH Maxcyc QyHKIMUIAp TYTUIAMHU aHUKJIAHTaH.

C++ tunuaa catp yuyH Maxcyc Typ anukiaanmarad. Carp char typu-
naru Oenrunap maccuBu cudaruaa Kapaiaaud Ba Oy Oenrwiap KeTma-
KeTJIUTU camp mepmunamopu ne06 HomianyBun 0 kojaiau Oenru OwiaH
tyraiau (\0’). Ongatna, HOJM-TepMUHATOpP OWIIaH TyTallAuraH caTtpjapHU
ASCIIZ-campnap nennnanu.

Kytiunaru sxanpanga C++ tunuaa Oenru cudaTuaa HUIIATHIUIIA
MYMKHH OVJran y3rapmaciap TyIjiaMu KeJITHPUITaH.

8.1-xanBan. C++ tunuaaru 6enru y3rapMaciap

bearuniaap cunguapu

bearu y3rapmaciap

Karra xapdumap ‘AL N0

Kuuuk xapdaap ‘A’ ..z’ a0

Pakamnap ‘0...9

byur xon ropusonTan tadymusus (ASCII kogu 9), catpuu
Vyrkazuim (ASCII koau 10), BepTukan TaOymsius
(ASCII xomm 11), dopmanu yrrazum (ASCII
konu 12), kapetkanu Kantapuil (ASCII xogu 13)

[Mynkryamms  Oenmrumapu | ! "#$ & “ () *+-,./:;<=>?2@[\]1" _{|}~

(axpaTyBUHIIAp)

bomkapys Oenrunapu

ASCII xomu 0...1Fh opamuruna Ba 7Fh G6ynran
oenrmiap

ASCII konu 32 Gynran 6enru

[Tpoben
YH ONTUIIUK paKamiiap

‘0.9, ‘ALLCF L0

Carp MaccuBH JbJOH KWIMHHILHMAA, CATp OXHPHUra TEPMHHATOP
KYWWINIIA Ba HaTWXKajga caTpra KymdMua OuTTa OalT OYIUIIWHM

MHOOATra OJIMHUIIN KePaK:
char satr[10];

Ymly sbioHa satr catpu yuyH xkamu 10 0ailT axkpaTunaau - 9 caTp XOCuil
KWJTyBYM OeNruiap yuyH Ba 1 6aiiT TepMHUHATOP YUYH.
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Catp ¥y3rapyBuniap 3bJ0H KWIMHHUIINAA OONUIAHFUY KUWMATIIApHU
KaOyJ KUuIyM MyMKUH. By X0J1/1a KOMOWISTOp aBTOMAaTUK PaBUIIIa CaTp
Y3YHJIUTY XUCOOIaiiAN Ba caTp OXUpPUTa TEPMUHATOPHU KYIIUO KYSIAU:

char Hafta kuni[]="Juma”;

Yy 3bJIOH KyWuaru 3bJIOH OWJiaH SKBUBAJICHT:
char Hafta kuni[]={'J’,’u’,’'m’,’a’,’\0"};

Carp KuiiMaTMHHM YKUIIJA OKMMJIM YKHII OINEpaTtopu “>>" ypHHra
getline() GyHKIMACMHU WILIATraH MabKyJl XUCOOJaHAIU, YYHKU OKUMIIU
VKHIIIa NpoOeiap MHKOP KWIMHAIW (Tapuu yiap caTtp OelIrucu Xucoo-
JaHCa XaM) Ba YKWiIa€TraH Oenrwiap KeTMa-KeTJIUTd caTplaH «Omn0»
KeTraHja xaM OeJTWjapHu KUPWUTHII JaBOM JTHINM MyMKuH. Hatwmkana
caTp y3ura axxpaTwiral yia4amJaH OPTUK OENTHIapHU «KaOyi» KWJIAJIH.
[y ca6abmu, getline() (yHKUMICH WKKWATAa TapaMmeTpra sra OViauo,
OMpUHYM TapaMeTp YKUII amaira OIIMpUIaETraH caTpra KypcaTKud,
UKKMHYU TlapamMeTpaa 3ca YKWIUIIM Kepak OynraHn Oedaruynap COHH
kypcatunaau. CatpHu getline() QyHKuuscu OpKaau VYKHILIra MHUCOI
KYpauJIvK:

#include <iostream.h>

int main()

{

char satr[6];

cout<<”Satrni kiriting: “<<’\n’;
cin.getline (satr, 6) ;

cout<<”Siz kiritgan satr: “<<satr;
return O;

}

[Iporpammaja unuiatuirad satr catpu S5 Ta OelIruHU KaOysl KUIUIIH
MYMKUH, OpTUKYaiapu Tanuiad oopunanu. getline() pynkuusicura mypo-
’KaaT/aa UKKMHYY apaMeTp KuiMatu YKUIagTran catp y3yHJIUTHIaH KaTTa
OYIMacIury Kepax.

Carp Ownan wnuiaiaurad (YyHKIVSUIAPHUHT akcapusTH «string.hy
KyTyOXoHacua xamianrad. HucOartan kyn unuiatuiaaurad QyHKousiap-
HUHT TaBCU(DPUHU KETTUPAMU3.

Carp y3yHJMTMHM aHUKJIAI PyHKUIMSJIAPH

Carpnap OmnaH unulamia, akcapusT XoJjulapJa caTp Yy3YHJIMTMHU
owmui 3apyp Oynanu. ByHuHr yuyH «string.h» kyTtybxonacuma strlen()
(GyHKUMICH aHUKJIAHTaH OYIMO, YHUHT CHHTAKCUCH KyHuaaruda oynaau:

size_t strlen(const char* string)
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By ¢yHKuus y3yHIurum xucoOJaHUIIM Kepak OynraH caTp Oomura
KYpcaTkuy OYJIraH siroHa MapaMeTpra sra Ba y HaTWxka cudaruia Uiiopa-
cu3 OyTYH COHHHU KaWtapanu. strlen() ¢pyHKUMsICM CaTpHUHT pean y3yH-
JuTHAaH OWTTa KaM KhWMaT KaWTapaiu, sS’bHU HOJ-TEPMHUHATOpP YpHHU
xucoOra OJIMHMAaNIu.

Xynou my Makcaanga sizeof() dynkmuscuman xam (QoitmanaHui
MyMKUH Ba y strlen() ¢ynkuusicuman Qgapkiyd paBulllla CATPHUHT peal
Y3YHJIUTHHY KaiTapaan. Kyinaa kenTupuiarad MACOJIAA caTp y3YHIUTHHU
XUCOOJANTHUHT Xap UKKUTA BApUAHTH KEJITUPUIITAH:

#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;

}

[Iporpamma mmamm HaTHKAacuaa YKpaHra

strlen(Str)=10
sizeof (Str)=11

xabapiapyu YUKaIu.

Opnatna sizeof() dyukumscugan getline() QyHKIIUACUHUHT UKKUHYH
apryMeHTH cudaru UWNUIATAIAAM Ba  caTp Y3YHJIUTHHH  SIKKOJI
KYypcaTMaciIuK MIMKOHUHU Oepajiu:

cin.getline (Satr, sizeof(Satr));

Macana. ®akar noTuH xapdiapuiaH TalIKWJI TOMraH caTp
Oepuirad. YHaaru xap xui Xxapdiaap MUKIOpHU aHUKIAHCHH.

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,
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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 miqdori: "<<(int)s;

return 0;

}

[Iporpammana catp yuyH 80 y3yHnaurugaru Satr Oeiruiiap MacCUBH
9BJIOH KWIMHTAaH Ba YHUHI KUMMaTH KJaBUaTypaaaH Kuputuiaau. Macana
Kyhujgarnda edwiaad. Muma-nd sKoWJlalmrad Takpopialml oOnepaTopu
épmamuga Satr MacCUBHHHMHT Xap Oup 3yemeHTH - Satr[i] MacCHBHUHT
Oapua sneMeHTIapu - Satr[j] OwiaH ycTMa-yCT TYHIUIIU €KW yiap Oup-
oupunan 32 conura ¢apk KAIuM (KaTTa Ba KUYUK JJOTUH XaphIapyuHUHT
KoJIapu ypracugaru dapk) xonamiapu k y3rapyBuncuma caHajgagu Ba S
ymymull iurunaura 1/k kuitmatu Ounan kynmianu. [Iporpamma oxupuaa
s KUAMaTtu OyTyH Typra alJlaHTUpWIraH Xojijaa von 3Tuiaau. Carpraru
Cy3mapHu OUp-OMpHUIaH aXpaTyBUM MpooOe Oenrucu yeksiad yTuiaim.

[Iporpammara

Satrdagi turli harflar miqgdori

caTpu KMPUTHIICA, DKpaHTa aBoO TapuKacuaa
Satrdagi turli belgilar migdori: 13

CaTpu YOIl dTHJIaau.

CartpyapHu Hycxasam

Carp KuiMaTWHH OWpPHIaH WKKHHYUCUTA HyCXaJlalll MyMKHH. by
Makcaja oup Katop ctaHaapT QyHKIUsIIAp aHUKJIAHTaH OYIuO, yIapHUHT
alpPUMIIADUHUHT TaBCU(IAPUHUA KEITHPAMHU3.

strepy() GYHKIUSICH TPOTOTHUIIN

char* strcpy(char* strl, const char* str2)

KypuHHIITAa 3ra Ba Oy QyHKuus str2 catpparu OenrwiapHu strl catpra
OaiitmMa-0aiiT Hycxanaiau. Hycxamam str2 kypcatu® Typran caTpaaru
HOJI-TepMUHAJ yuparyHda gaBoM 3taau. Ly cababmu, str2 caTp y3yHIUTH
str]l caTp y3yHJIUTHIaH KaTTa SMACIMIUIa UIIIOHY XOCUJI KHIIHII KEPakK, aKc
xoJjiga Oepunran coxacuaa (cerMeHrtna) strl caTpliaH KeuH >KoWaIra
OepuiraHiap «ycTUra» str2 CaTpHUHT «OPTHUO KOJTaH» KUCMU E3WIHILIN
MYMKHH.
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HapOarnaru nporpamma kucmu “‘Satrni nusxalash!” catpunm Str
carpra HyCXaJIauau:

char Str[20];
strcpy (Str, ”Satrni nusxalash!”);

3apyp Oynranga caTpHUHT KalCHAMP >KOWHMIAH Oomniad, oxupurada
HycXayam MyMKHH. Macaias, “Satrni nusxalash!” catpunu 8-6enrucuman
Oo1u1ad Hycxa OJIMII 3apyp Oyiica, YHH KyHuaruya e4ui MyMKUH:

#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;

}

strnepy() yHkuusicuHuHr strepy() GyHKUMscUIaH (QapKiu KOWu
IIYH/JIaKu, YHAAQ OMp caTp/laH MKKMHYMCUTa HycXallaHaJuraH Oenruiap co-
HU KypcaTwiaau. Y HUHT TPOTOTUIIH KyWHAaru KYpUHUIITA 3ra.

char* strncpy(char*strl, const char*str2,size t num);

Arap strl catp y3yHiauru str2 caTp y3yHJIUTHAAH KUYMK OYIica,
opThKya Oenruniap «kecub» Tanuianaau. strncpy() QyHKUMsCH UNLIATH-
JIMIINTA MUACOJI KypPanJIvK:

#include <iostream.h>

#include <string.h>

int main()

{

char Uzun str[]="01234567890123456789";
char Qisqa str[]="ABCDEF";

strncpy (Qisqga_str,Uzun_str,4);

cout <<"Uzun_str= "<<Uzun_str<<endl;
cout<<"Qisqga str="<<Qisqga str<<endl;
return O;

}

[Iporpammana Uzun_str catpu 6omugan 4 6enru Qisqa_str carpura,
YHUHT OJITUHTH KUHMAaTIIapu YCTUTA JKOIIaHa U Ba HATHIKA(a DKpaHra

01234567890123456789
0123EF
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caTpiap YOIl dTHIIA]IH.

strdup() dyHkuuscura sirona mnapameTp cudaruga catp-manOara
KypcaTknd y3atwiand. OyHKIuMs, caTpra MOC XOTHpAJaH >KOH aKkpaTaiw,
yHTa CaTpHU HyCXajalJu Ba r03ara KejraH caTp-HycXa aJpeCUHH KaBoO
cudaruaa Karapaau. strdup() GpyHKIHUS CHHTAKCUCH:

char* strdup (const char* sourse)

Ky#iugarun nporpamma Oynaruaa satrl caTpuHMHT HycXacu XOTHpa-
HUHT satr2 Kypcarras )oiuaa naiao oynamu:

char* satrl="Satr nusxasini olish.”; char* satr2;
satr2=strdup (satrl) ;

Carpiapuu yiaam
Carpnapau ynam (KOHKaTEHAIMs) aMalld SIHTH CaTpJIapHU XOCHII
KWINIIIA KeHT Kyutanwiaau. by makcagma «string.h» kytybxoHacuaa
strcat() Ba strncat() GyHKIMsIIApU aHUKJIAHTaH.
strcat() pyHKIMSACH CUHTAKCUCU KyWHIaru KYpPUHUIITA 3ra:

char* strcat(char* strl, const char* str2)

OyHKIMSA MILUIAINA HaTWKacuaa str2 catp, QyHKuus KaWTapyBuu
catp - strl carp oxupura ynanaau. OyHKIUSHA YaKUPUIIAAH OJIAUH strl
caTp Y3yHJIUTH, YHTa str2 caTpu yJaHUIIU YYyH €Tapiiki OyIuIim xucoora
OJIMHTaH OYJIUIIN KEpaK.

Ky#inga xenTupwiran amaiap KeTMa-KeTJIMTMHUHT OasKapUiIUIIH
HaTWKaCHUJIa satr caTpura KyluM4a caTp YJIAHUIINA KYyPCaTUIITaH:

char satr[80];

strcpy(satr,”Bu satrga ”);
strcat (satr,”satr osti ulandi.”);

AmMaap KeTMa-KeTJIUTMHA OakKapuJIUIIM HaTHXKacua satr Kypcarta-
érran xoiaa “Bu satrga satr osti ulandi.” carpu maitgo 0yiagu.

strncat() dyskuusicu strcat() gynkuusgan dapkiau paBuiiga strl
caTpra str2 CaTpHUHT KypCaTWJITaH Y3yHJIHUKIArW caTp KUCMUHHU YIIal]IH.
VYnanagurad caTp KUCMH y3YHJIUTH (QYHKITUSHAHT YYUHYU TapaMeTpU CH-
dbartuga Gepuaam.

OyHKIUSA CUHTAaKCUCH

char* strncat(char* strl,const char* str2,size_ t num)

[Tactna kentupwiran mporpamma Oynarupaa strl carpra str2 catp-
HUHT OonutanFud 10 ta Oenruman nbopar catp KUCMUHHM YJIalau:

char satrl[80]="Programmalash tillariga misol bu-%“;
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char satr2[80]="C++,Pascal,Basic”;
strncat (satrl,satr2,10) ;
cout<<satrl;

Amainnap Oa)kapuiIMIIKM HATH)KACHIa SKpaHTra

Programmalash tillariga misol bu-C++,Pascal

caTpH YOI ITHIIAJIH.

Macana. Hon-tepmunarop 6unan tyraiauran S,S1 Ba S2 carpriap
oepwiran. S carpaaru S1 catp octuiapu S2 caTp OCTH OWJIaH aJMAIlTH-
puicuH. MacanaHu euMill Y4YyH KyHujard Macajia OCTWIApUHU EUHIIl

3apyp Oynanu:
1) S carpuna S1 catp OCTUHM KUpUII YPHUHU aHUKJIAI;
2) S carpunan S1 caTp OCTHHU YUHPHIIL,
3) S catpuna S1 carp octu ypHUra S2 caTp OCTUHU ypHATUII.

["apum 6y Macana ocTwiapuHUHT edyumiaapu CH++ THIHMHT CTaHIApT
KyTyOxoHanapuaa QyHKIUsIap KYPUHUILKAIA MaBXKyHd Oyica Xam, yJap
KOJIUHM KaiTa €3um ¢oigananyBunra 0y aMaJJIapHUHT UYKU MOXUATHHU
TyHIyHUIITa WMKOH Oepanu. Kyilmga macajia €4UMUHUHT TporpaMma
MAaTHU KEeJITUPUJITAH:

#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)
{
Qirqgish(Satr,Satr_osti joyi,Satrl uzunligi);
Joylash(Satr,Satr2,Satr_osti_joyi);
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}

} while (Satr_osti joyi!=-1);
cout<<"Almashtirish natijasi: "<<Satr;
return 0;

}

int Izlash(char satr[],char satr_osti[])
{
int satr farqi=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 Qirqgish(char satr[],int Jjoy,int gqirqgish soni)
{
int satr_uzunligi=strlen(satr);
if (joy<satr uzunligi)
{
if (joy+girgish soni>=satr uzunligi)satr[joy]='\0';
else
for (int i=0; satr[joy+i-1]1!='\0'; i++)
satr[joy+i]=satr[joy+girgish soni+i];
}
}
void Joylash(char satr[],char satr osti[],int joy)
{
char vagtinchal[n];
strcpy (vagtincha, satr+joy);
satr[joyl="\0";
strcat(satr,satr_osti);
strcat(satr,vagtincha) ;

}

[Tporpammana xap 6up Macasa octura Moc QyHKIUSIIAp Ty3UITaH:

1) int Izlash(char satr[],char satr osti[]) - ¢yHknusicu satr carpura
satr Osti CaTpUHUHT Yall TOMOHJaH OWPUHYN KUPHUIIWHUHT YPHUHU KahTa-
paau. Arap satr carpujia satr_osti yupamaca -1 KuiiMaTUHU KalTapaJiu.
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2) void Qirqish(char satr[],int joy,int qirqish_soni) - pyHkuuscu satr
CaTpUHUHT JOy YpHHIaH Oouwiadb qirqish soni coHmaru OenrunapHu
KUPKUO Tanuiaiu. OyHKIUS HATHXKACH satr caTpuia XOCUJl 0yianu;

3) void Joylash(char satr[],char satr osti[],int joy) - ¢dyHKIMSICH satr
caTpura, yHUHT Joy YpHuUJaH Oominad satr osti caTpuHU >KOUIAIITHPAIH.

bour ¢pyukmusiga catp (S), yuaa anmamtupuiaaurad catp (S1) sa Sl
VpHUra >xounamtupuiaagurad carp (S2) oxkumaan Ykuiagu. TaxpopJari
oriepaTopu OXKAPUIUIIMHUHT Xap OUp Kajamuja S CATPUHUHT Yall TOMO-
HuJaH Oonwtad S1 carpu uznanaau. Arap S carpuna S1 mMaBxyn Oyica, y
KUPKWIaAW Ba Iy ypuHra S2 carpu >XounamTupwiaav. Takpopiair
xapacnu [zlash() Gyukiusicu -1 kuiMaTuHM KaWTapryH4ya JaBOM JTaJIH.

CaTpJjapHu cOIMIITHPUIIL

CarpnapHu COJMINTUPUIN yjlapAard MOC YpHUHAA KOMWJAIITaH
Oenruiap KOMJIAPUHU y3apO COJUIITHUPHUIN OWlaH aHUKIaHaaAW. ByHWHT
yuyH «string.h» kyryOxoHacuaa cranaapt QyHKIusIap MaBxy/I.

strcmp() GyHKIUSACH CUHTAKCUCH

int strcmp (const char* strl, const char* str2)

KYpuHHUIIUTa 3ra O0ynuo, ¢yHKuus strl Ba str2 COMMINTHPHUIN HATHKACH
cudaTuga coH KUMMaTHU KaTapaau (MacajiaH, OyTyH 1 y3rapyBUucH/ia) Ba
yJap Kylujaarudya u30xJaHau:

a) 1<0 - arap strl carpu str2 caTpunan Ku4uk 0yica;

b) 1=0 - arap strl carpu str2 carpura TeHr Oyica;

c) 1>0 - arap strl catpu str2 caTpujan karrta Oyica.

OyHkus xaphJIapHUHT PErucTpuHU (Qapkiaiian. byHu mwucosnaa
KYpHUIIUMHU3 MYMKHH:

char satrl[80]="Programmalash tillari:C++,pascal.";

char satr2[80]="Programmalash tillari:C++,Pascal."“;

int i;

i=strcmp (satrl,satr2);

Hartwmwxana 1 y3rapyBuncu Mmycoat KuiiMaT KaOys Kujdaju, YyHKH CO-
JTUIITUPUIAETral caTtpiapjaru «pascaly Ba «Pascaly catp kucmnapuaa
oupunun xapduaap dapk kwiagu. Kentupuiran muconga i kuiimaTtu 32
oynagu. by dapknanyBun xapduap KOMJIApUHUHT alupMacHu. Arap
dbyHKIHATA

i= strcmp (satr2,satrl);

KYPUHUIITUAA MypoKaaT KAJIUHCA 1 KuiiMaTu MaHduii coH -32 6ynaau.
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Arap carpiapaaru Ooiml €kM KW4YuK XapduapHu (dapxiamacaaH
COJIMIIITUPHIIl aMaJIMHU Oakapuil 3apyp Oyica, OyHUHr ydyH strcmpi()
bynkumsicugan Qorigananum MyMkuH. FOKopuaa KenTupuiarad MHUCOJ-
Jary catpiaap yuyH

i=strcmpi (satr2,satrl);

amanu Oaxapwirasja 1 kuitmatu 0 Oynanu.
strncmp( ) yHKIHMACH CUHTaKCUCH

int strncmp (const char*strl,const char*str2,size t num);

Kypunuiuaa 0ynu0, strl Ba str2 carpiapHu OOIUIaHFUY NUM COHUJATH
oenrunapuau conumTupaau. OyHKIUA Xapdiaap PErucTpuHA HHOOATra
onanu. FOkopua mucosnia anukianrad satrl Ba satr2 catpiiap yuyH

i=strncmp (satrl,satr2,31);

amanu Oaxxapuuiuaa i1 kuimatu 0 Oynaau, uyHku catpiap oommugaru 31
oenrunap Oup Xu.

strncmpi() ¢yskuuscu strncmp() GYHKOHSICUACK amail KWiaaw,
bapKI TOMOHHM INyHAAKH, COJUINTUPHUINJAA XaphIapHUHT PETUCTPUHH
XucoOra oJIMHManu. Xyau 11y caTpiiap y4yH

i=strncmpi (satrl,satr2,32);

amaiy OakapuIIUIIK HaTHKacuaa 1 y3rapyBuu Kuvimatu 0 Oynaau.

Carpaaru xapgap perucTpuHM aJIMaAIITHPHUII

bepunran catpnaru kuuuk xapdaapuu 6o xapdiaapra EKu TeCKapu-
cura anMamrtdpuiira moc papumga _strupr() Ba _strlwr() dyukmusiap
éplaMua amaira OWUpUIl MyMKUH. KoMmmwistopiaapHuHT — alipum
BapuaHTIapuaa (QyHKUMsUTap HOMHUJArd Tardu3uk (¢ °) Oynamaciauru
MYMKHH.

_strlwr() pyHKIUSICH CUHTAKCUCH

char* strlwr(char* str);
KypuHHIIuaa 6yaub, aprymeHT cudartuga oepwiran catpaaru 0om xapd-
JapHW KWYUK Xapdurapra aaMainTHPaaId Ba XOCHI OYITaH caTp aApeCHHH

dbyHkIua HaTWKacu cudatuaa KaWtapaau. Kyhnmaru nporpamMmma Oynaru
_strlwr() pynkiusicunan ¢poigaTHUIITa MUCO OYIau.

char str[]="10 TA KATTA HARFLAR”;
_strlwr(str);
cout<l<str;

Hatunxana skpanra
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10 ta katta harflar

caTpH YOI ITHIIAJIH.

_strupr() dyskuuscu xyaau _strlwr() dbyHKIuACHUACK aman Kujiaiu,
JIEKUH caTpAaru Kuuuk xapdiaapHu oo xapdiiapra aaMamTapau:

char str[]="10 ta katta harflar”;

_strupr(str) ;

cout<<str;

Harmxana sxkpanra
10 TA KATTA HARFLAR

caTpH YOI ATHIIAJIH.

[Iporpammanamm amanmuéruaa OeNTHUIAPHH KAHCHUAUP OpaMKKa Te-
TUIUIM DKAHJIMTUHU Owiuin 3apyp Oymaau. byHu «ctype.h» capmaBxa
daiinmuaa 2bJ0H KWIMHTAH (QyHKIusmap EpaaMuia aHuKIaml MYMKHH.
Kyiinna ymapHuHT OMp KUCMAHHUHT TaBCU(PU KEITHPUITAH:

isalnum() - Oenru pakam €xku Xapd (true) €éxum Hyknurunu (false)
aHUKJIanIu;

isalpha() - 6enrunu xap@ (true) éxu nyknurunu (false) anukmaiiau;

isascii() - 6enruau koau 0..127 opanuruaa (true) €Ku NYKIUTHHU
(false) anuknaiiau;

isdigit() - OenruHM pakamjiap Jauana3oHUra Terunuid (true) €xu
nykurunu (false) anuxmnaiau.

by dyukmusnapaan QoiigamaHuira MEUCOI KEITHPAMU3.

#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;
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}

else
if (iscntrl (satr[i]))
{
cout<<"Boshqgaruv belgisi kiritildi!";
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 O;

}
} while (1)

}

[Iporpammana ¢oitnananyBuura TyFUIraH HUIMHA KAPUTHUII TaKIUD
stiiiaan. Kuputuiran cana satr y3rapyBUMCHra YKWJIaIu Ba arap CaTpHUHT
xap Oup Oenrucu (satr[i]) xapd €xu OomKapyB Oenrucu €Ku MyHKTyalus
oenrucu Oyica, my xakaa xabap Oepuiagu Ba TYFWITaH WIIHM KaiTa
KUpUTUII Takiud stwnanu. [Iporpamma Tyrwiran wun (TYpTTa pakam)
TYFpu KupuTwirasga “Sizni tug'ilgan yilingiz: XXXX” cartpunu yon
KWINII OWJIaH Y3 UIITUHU TyraTaju.

CaTpHu Teckapu TapTudJIam

CarpHu Teckapu TapTHOJIAlIHU YuyH strrev() pyHkuusacuaan ¢goiina-
JaHuI MyMKUH. By QyHKIMS Kylingarnya npoOTOTUITA 3ra:

char* strrev(char* str);

Catp peBepcuHU XOCWJI STUIITa MUCOJ:

char str[]="telefon”;
cout<<strrev(str) ;
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amasuiap 0akapWIMIIY HATUKACKA IKpaHTa

nofelet

CaTpH 4O0I1 5THJIaau.

Carpaa Oearunm u3jaam QyHKIHUSJIAPH

Carpnap OwiaH unuiamja yHjaarda Oupopra OENTrMHU M3Jall Y4yH
«string.h» kyTyOxoHacuia Oup KaTop CTaHAapT PyHKIMIIAP MaBXY/I.

bupopra Oenrunu Oepuiran carpjaa O0op €KkM HYKIWTMHU aHUKIA0
oepyBud strchr() GyHKIUSACUHUHT TPOTOTUIH

char* strchr (const char* string, int c);

KypuHuIIuAga Oynub, y ¢ OCNTMHUHUHT String caTtpuja usnaiaud. Arap
u3Jal MyBO(QakKuATIN OYyiica, GQyHKLIMS 11y OCJITMHUHT CaTpAard YpHUHU
(ampecunu) (yHKIUS HaTWXKAcU cudaTuja KaWTapaau, akc Xo0Jjjaa, S’bHU
oenru carpaa yupamaca ¢pyukuus NULL kuiimatuau Kaitapanu. benruau
W3JIalI caTp OOIuaaH OOITaHA M.

Ky#inna kentupwiran mporpamma Oynaru O€ITrvMHU caTpJaH H3Jall
OusiaH OOFJIHK.

char satr[]=70123456789";

char* pSatr;
pSatr=strchr(satr,’6’);

[Iporpamma unuIamu HaTWXKacuaa pSatr KypcaTKU4M Satr CAaTpUHHUHT
‘6’ Oenrucu KoMalrad YpHU aipeCuHU KypcaTau.

strrchr() dyHkmusicu Oepunran OelrvuHu OepuiiraH caTp OXUpPHJIaH
Oonwad m3naiau. Arap uznam myBaddakustiau Oyica, OEIrUHU caTpra
OXUPTHY KUPUIIMHUHT YPHUHU KanTapaau, akc xouaa NULL.

Mumucon yuyH

char satr[]=70123456789101112";

char* pSatr;
pSatr=strrchr(satr,’0’);

amMajyutapuHu Oaxapwmiuaa pSatr kypcaTkuuu satr carpuHunar “01112”
caTp KUCMUHMHT OOIIJTAaHUIIUTA KYpCaTaiu.

strspn() GpyHKIMACH UKKUTA CATPHU OCITUIIApHU connIuThupaan. OyHkuus
KyWu1aru

size_t strspn(const char* strl, const char* str2);

KypuHuITa 3ra 0ynuod, y strl carpaaru str2 carpra kupyBuu Oupopra 0e-
TMHU U3NIaiiu Ba arap OyHIal 3JIEeMEHT TOIUJICA, YHUHT UHIECKCH (QyHKIIHS
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KuitMatu cudartuia KaiTapuiaaay, ake Xoaa GyHKIUs caTp y3yHIUTHuaaH
OuTTa OPTUK KUKMMaTHU KaTapasiy.

Mucoi:

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;

cout<<"va u '"<<satrl[farqli belgi]<<"' belgisi.";

amajuiap OaXapuiiMiIy HaTHXKacuaa SKpaHra

Satrlardagi mos tushmagan belgi indexsi = 5

caTpu 40N STUJIA]IH.
strespn() PyHKIUSACUHUHT TPOTOTHUIIN

size_t strcspn(const char* strl, const char* str2);

KypuHuImaa 6ynuo, y strl Ba str2 caTpiapHu conumThpany Ba strl cat-
PUHMHT Str2 caTpura KupraH OWpUHYM OCITMHM WHACKCUHHU KaWTapasu.
Macanas,

char satr[]="Birinchi satr”;

int index;

index=strcspn (satr,”sanoq tizimi”) ;

amaiuiapu Oakapuwiranjaa kenH index y3rapyBuucu | KuilMaTuHU KaOyl
KWJIaJ 1, YyHKHM OMPUHYM CATPHUHT OMPUHYM YpUHIArH OEITUCU UKKUHYH
caTpla yuypauiu.

strpbrk() GbyHKIMSCUHUHT TPOTOTUITU

char* strpbrk(const char* strl, const char* str2);

KypuHuira sra O0ynuo, y strl carpparm str2 carpra KupyB4M OupopTa
OeNrMHU W3naiiu Ba arap OyHJal 3JIEMEHT TOMWICA, YHUHT aJIpecH
dbyHKUMS KuiMaTth cudatuaa Kadtapuiaaau, akc xonaa gyskimus NULL
KuitMatn Kanrtapanu. Kyimmarm mucon (QyHKUMSHUA KaHAAl MIUTAIIHHA
KypcaTaJu.

char satrl[]="0123456789ABCDEF” ;

char satr2[]="ZXYabcdefABC”;

char* element;

element = strpbrk(satrl,satr2?);
cout<<element<<’\n’ ;

[Iporpamma niamy HaTHWXKAacuAa dKpaHra strl caTpuHUHT
ABCDEF
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caTp OCTUCH YOIl 3THUJIaIN.

Cartp KucmiIapuHM u3Ja QyHKUMAJIAPU

Carpnap OunaH unuiamga Oup carpja UKKMHYU OMp CATpHUHT (EKU
YHUHT OUpOpP KUCMUHU) TYJIUK KUPUIIUHU aHUKJIAIl OWIaH OOFJIUK Maca-
najap HucOaTaH Ky yupaiau. Macaian, MaTH Taxpupiapuaaru catpjaru
OupopTa caTp KHUCMUHU HMKKHHYM CaTp KUCMH OWIaH aJMallTHPHII
MacajlaCHHU MUCOJI KEATUPHII MyMKHUH (FOKOpHUIa Xy IIyHAal macana
y4yH Tporpamma kentupuiran). CranmgapT «string.h» kyryOxoHacu Oy
tondanaru macanangap yuyH Oup HeuTa QYHKIUSIIADHUA TaKIu@d 3Taau.

strstr() pyHKUMACH KyWngaruda 3bJIOH KUJIUHAU:

char* strstr(const char* str, const char* substr);

by dyHkusa str catpura substr caTp KHMCMU KUPHUIIHA TEKIITUPAIH,
arap substr catp KUCMH str caTpura TYJIWK KHPHIIH MaBxyJz OVyica, catp-
HUHT 4all TOMOHHUJAH OWPHHYM KUPHUIIJArd OUPUHYM OCITHHUHT aJpecu
®aBoO Tapukacuja Kaitapuiaau, akc xonga ¢yukinus NULL kuiimatrau
KanTapaiu.

Kytinnaru mucon strstr() QyHKIUACUHN UILIATALITHA KypcaTaau.

char satrl|]=

”"Satrdan satr ostisi izlanmoqda, satr ostisi mavjud”;

char satr2[]="satr ostisi”;

char* satr osti;

satr_ostiigtrstr(satrl,satr2);
cout<<satr osti<<’\n’;

[Iporpamma Oyitpykiapu OakapHJIMIIK HATUXKACH]IA SKpaHTa

satr ostisi izlanmoqda, satr ostisi mavjud

caTpH YOI STUIAJIN.
Keitunru mnporpamma Oynaruga carpia Oolika OuUp catp KUCMH
MaBXyJ €KY WYKIUTUHHA HA30pAT KWJIMII XOJIATH KYpCATUIITaH:

char Ismlar[]=

"Alisher,Farxod, Munisa, Erkin, Akmal, Nodira”;
char Ism[1l0];

char* Satrdagi_ism;

cout<<”Ismni kiriting: “; cin>>Ism;

Satrdagi_ ism = strstr(Ismlar,Ism);
cout<<”Bunaqga ism ru\’yxatda “;

if (Satrdagi_ism==NULL) cout<<”yo\’q .”<<’\n’;
else cout<<”bor .”<’\n’;
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[Iporpammana ¢oiigananyBunaad caTp KUCMU cudaTuga OupopTa
HOMHH KUPHUTHUII Tajnad KwinHaau Ba Oy kuitmMar Ism catpura ykunamu.
Kuputuinran ucMm mnporpamMmajza aHukjiaaHran pyiixataa (Ismlar catpuma)
0op €xku UYKIWTY aHUKJIaHAIU Ba Xxabap Oepuiaam.

strtok() GyHKITUSICHHUHT CHHTAKCHUCH

char* strtok(char* str, const char* delim);

KypuHuiga Oynub, y str carpuma delim catp-pyiixatuna Oepuiran
aXpaTyBUMjap OpaJUFUra OJIMHTaH caTp KUCMJIApHH aXpaTuO OJIMII
UMKOHMHM Oepaau. OyHKIMS OUPUHYM caTpja UKKUHYM caTp-pyhxaTiaaru
aXpaTyBUMHU y4dparca, YHIAH KEWMHH HOJ-TEPMHUHATOPHHU KYHUII OpKAJIH
str caTpHU MKKura axparajau. CaTpHUHT UKKUHYM OViaruaaH axparyB-
yiiap OWIaH «ypad OJIMHraH» caTp KUCMIJIApU TONUII YUYH (PYHKUHSHU
KeMUHrn yakupwinimuaa oupuauu napamerp ypuura NULL kuiitMatuHu
Kyhui kepak Oynaau. Kyiingarn muconia caTpHu Oyiakiapra axpaTuiln
MacaJlacu KapaJraH:

#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 0O;

}

[Iporpamma wunutamm HaTwkacuja 3Kkpanra Ismlar carpumarm “[1°
(mpoben), ¢, (Bepryn), ‘?° (cypok Oenrucu) Ba ‘0’ (pakam) OmiaaH axpa-
TWITaH caTp KUCMJIAPH - UCMJIAp YOIl KUJIMHAIU:

Alisher

Farxod

Munisa

Erkin

Akmal
Nodira
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TypJapHu y3raprupuil pyHKUUsJIapH
Carpnap OunaH unuiamga caTp KypUHHUIIMAA OEpWIraH COHJIApHH,
COH TypJlapuJaru KhUMariapra aulaHTUPHUIL €KW TECKapu aMajHU
Oaxkapumra tyrpu kemaau. C++ tunuHuHT «strlib.h» kyTryOxoHacuma Oy
aMaJiapHu OaxkapyBuM (pyHKUMsUIap Tyruiamu Mapxyl. Kyiuna nucbaran
KYTI MIUTaTHIaaurad QyHKIUsUIap TaBCU(U KEITUPUIITaH.
atoi( ) GyHKIIUSICUHUHT CUHTAKCUCHU

int atoi (const char* ptr);

KypuHumra sra Oymm0, ptr kypcaryBunm ASCIIZ-catpHu int Typuparu
COHTra YTKa3uIllHU amaiira omupanu. OyHkius catp 6ommuaan OenrmiapHu
COHra aimanThpa OouUTaii Ba caTp oxupuradya €K OUPHHYM DPaKaM
Oynmaran Oenruraya unuiaiian. Arap caTp Oouiuga coHra anjgaHTHUPHIL
MyMKUH OViamaran Oenru Oyica, ¢yHkuus 0 KuWMaTUHU KalTapaaw.
JlexuH, myHra »pTHOOp Oepuiln kepakku, “0” carpu yuyH Xam pyHkuus 0
KailiTapaau. Arap caTpHM COHTa alJIAaHTUPHUIIAArH XOCWJ OYJraH coH int
yerapacujaaH YMKHO KeTca, COHHMHT KHYMK MKKW OalTh HaThXka cudartuaa
KauTapwiaau. MUcoJ yuyH

#include <stdlib.h>

#include <iostream.h>

int main()

{

char str[]="32secund";
int i=atoi(str);
cout<<i<<endl;

return O;

}

MPOrPaMMACUHUHT HaTWKacu cudartuga sKpaHra 32 COHMHM 4OM 3Taju.
Arap str kuitmatu ”100000” 6yica, skpanra -31072 kuitmMaTu 4om 3TH-
nagu, uyHkd 100000 conunnr nuku kypunuiu 0x186A0 Ba yHUHT OXHUpTrU
ukku Oaiitumaru 0x86A0 kuitmatu 31072 COHMHUHT KyIIUMYa KOIAaru
KYPUHHUIIUINAD.

atol() dbyHkuacu xynau atoi() pyHKIUSCUIEK aMall Kujaau, (pakar
¢ynkuus Hatwxkacu long Typuna 6ynmagu. Arap xocui OYiIraH COH KWid-
Matu long uverapacura curmaca, GyHKIUS KyTWIMaraH KMMMaTHU KailTa-
paau.

atof() GyHKIMICH IBIIOHU

double atof (const char* ptr);
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kypunummaa O0ynuo, ptr xypcaryBun ASCIIZ-catpuu double typuparu
Cy3yBUM HYKT&JIM COHra YTKa3WIIHKA aMaira owmwupaau. CaTp cy3yBud
HYKTAJIU COH (popMaTua OYJIUIIN KEepPaK.

Conra aitnmantupuin OupuHur dopmarra MOC KeaMauauraH Oenru
ydparyHua €Ky caTp OXHpUraya JaBoM 3TaJIH.

strtod() dyukusacu atof() dyHkiuscuaan Gapkiau paBuIaa caTpHU
double Typumaru coHra yTkasuija KOHBEpTaLUs KapacHu Y3WIraH
naiTaa aljJaHTUPUII MYMKHH OyiMaraH OMpUHYM O€NIru aJpecuHHd Xam
Kailtapagu. by ¥3 HaBOaTtuIa caTpHM XaTo KUCMHHHU KailTa WAl
MMKOHHMHU Oepajin.

strtod() GyHKIIUSICHHUHT CHHTAKCHUCH

double strtod(const char *s, char **endptr);

KYpUHHIITa 3ra Ba endptr KypcaTKM4YM KOHBEpPTAIUS KWJIMHUIIN MYMKUH
OynMaran OupunHuu Oenru aapecu. KoHBepraius KWIMHYBYM caTpja XaTo
OYnTra” XOJaTHU KYypcaTyBuUd MUCOJ:

#include <stdlib.h>

#include <iostream.h>

int main(int argc, char* argv([])

{
char satr[]="3.14D15E+2";

char **kursatkich;

double x= strtod(satr, kursatkich);
cout<<"Konvertatsiya qgilinuvchi satr: "<<satr<<endl;
cout<<"Konvertatsiya gilingan x soni: "<<x<<endl;
cout<<"Konvertatsiya uzilgan satr ostisi: "
cout<<*kursatkich;

return 0;

}

[Iporpamma Oaxapuwiuimuga X Vy3rapyBun 3.14 conuHu KaOyin
kwiaau, kursatkich y3rapyBumcu carpparu ‘D’ OGENTMCHHUHT aipeCUHU
Kypcaraau. JKpaHra KyHujaru carpiaap KeTMa-KeTJIUrd Yo dTUIaau:

Konvertatsiya qilinuvchi satr: 3.14D15E+2

Konvertatsiya gilingan x soni: 3.14
Konvertatsiya uzilgan satr ostisi: D15E+2

bup xarop dyHkuusIap Teckapyu amaliHW, S’bHU O€pUIITaH COHHHU
caTpra aiJaHTUPHIL aMaJIJIapUHU Oakapau.

itoa() Ba ltoa() dyukumsmapu moc pasumiaa int Ba long typumaru
COHJIApHU caTpra KypWHHINTa YTKazaaud. by QyHKiusmap Moc paBuIiia
KyWHJIard CHHTAKCUCTa dra:
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char* itoa(int num, char *str, int radix);

Ba
char* ltoa(long num, char *str, int radix);

by dbynkumsuiap num connau radix aprymMeHTAa KypcaTuiaraH CaHOK
CUCTEeMacuJard KYpUHHUIIUHMU str caTpAa XOCWJI Kwiaau. Mwucon ydyH
12345 coHMHM Typiau CAaHOK CHCTEMaJard carp KYpPUHUIIUHUA XOCHII
KWIMII MacajJaCUuHU KypauiukK:

int main()

{
char satr2[20],satr8[15],satrl0[10],satrl6[5];

int son=12345;

itoa(son,satr2,2);

itoa(son,satr8,8);

itoa(son,satrl0,10);

itoa(son,satrl6,16) ;

cout<<"Son ko'rinishlari'"<<endl;

cout<<"2 sanoq sistemasida : "<<satr2<<endl;
cout<<"8 sanoq sistemasida : "<<satr8<<endl;
cout<<"1l0 sanoq sistemasida: "<<satrl0<<endl;
cout<<"1l6 sanoq sistemasida: "<<satrlé6<<endl;
return O;

}
[IporpamMma skpaHra KyuuJaru caTpJiapHu YUKapaIu:

Son ko'rinishlari

2 sanoq sistemasida : 11000000111001
8 sanoq sistemasida : 30071

10 sanoq sistemasida: 12345

16 sanoq sistemasida: 3039

gevt( ) pyHKuuscu
char* gcvt(double val, int ndec, char *buf);

KYpPUHHUIIIard TpoToTHnTa 3ra 0ynuo, double typumarun val conunu buf
kypcaryBun ASCIIZ carpra aiimantupanu. Mkkuauu aprymeHnTt cudaruia
Oepunagurad ndec KMMMaTH COH KYpPUHHUIIKIA pakKamiiap MHUKIOPUHU
KypcaTaau. Arap pakamiiap coHM ndec KuWMaTtuaaH Kym Oyica, UMKOH
OyJica COHHUHI' Kacp KHCMHUJIaH OpTHKYa pakamiap KUPKUO TalllIaHAaU
(SIXJUTIAHTaH XO0J1/1a), aKC XOJIIa COH SKCHOHEHIMAI KYPUHMILIJIA XOCHII
kunuHaau. Kyiugarn kentupwiran nporpammana gevt() ¢yHKuuscumaa
(ot TalaHUIIIHUAT TP BapUaHTIAPH KYPCATHIITaH.

int main()

125



char satr[10];

double son;

int raqamlar soni=4;

cout<<"Son ko\'rinishidagi ragamlat son: ";
cout<<raqamlar soni<<endl;

son=3.154;

gcvt(son,ragamlar soni,satr);

cout<<"3.154 sonining satr ko'rinishi: "<<satr;
cout<<endl;

son=-312.456;

gcvt(son,ragamlar soni,satr);
cout<<"-312.456 sonining satr ko'rinishi: "
cout<<satr<<endl;

son=0.123E+4;

gcvt(son,ragamlar soni,satr);
cout<<"0.123E+4 sonining satr ko'rinishi: "
cout<<satr<<endl;

son=12345.456;

gcvt (son,ragamlar_ soni,satr);
cout<<"12345.456 sonining satr ko'rinishi: "
cout<<satr<<endl;

return 0;

}

IIporpaMmma 3KpaHra K€TMa-KeT paBUIIa COH KYPUHUIUIAPUHUA YOI
ATaJIN:

Son ko'rinishidagi raqamlat son: 4

3.154 sonining satr ko'rinishi: 3.154
-312.456 sonining satr ko'rinishi: -312.5
0.123E+4 sonining satr ko'rinishi: 1230
12345.456 sonining satr ko'rinishi: 1.235e+04
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9-000. string Typuaaru carpJap

C++ tununa craHaapt catp Typura Kymumua cudaruga string Typu
KUPUTWITAH Ba y string CUH(pU KYpUHUINIMAA aMajira OIIMpwiraH. by
Typaaru carp yuyH ‘\0° Oenrucu Tyram Oenrucu XucoOnaHMalau Ba y
oI IMUATHHA Oenruiaap MacCuBU cudaTuaa Kapaiaau. string Typuaa catpiaap
Y3YHJIUTUHUHT Oa)kapuiia-quraH amajuiap HaTvKacuaa JTUHAMHUK paBUIIAA
y3rapub TypulIM, YHUHI Tapkuouaa Oup Katop (pyHKUusiap
aHUKJIaHTaHJIUTH Oy Typ OWJaH HUILIalga MabiyM OUp KyJalIUKIap
sApaTajy.

string Typuzaaru y3rapyBuwiap KyWuJaruda O9bJIOH KWIMHHILIN
MYMKHH:

string sl,s2,s3;

by Typaaru catpiiap y4yH Maxcyc amajuiap Ba (pyHKIUSIIAp aHUK-
JIAHTaH.

string carpra OOIIaHFUY KUWMATIAp Xap XU ycyJuiap OpKalu
Oepuill MyMKHH:

string sl="birinchi usul”;

string s2(”ikkinchi usul”) ;

string s3(s2);

string sé4=s2;

Xynau 1iyHja, string Typujard ysrapyBuuiap yCTUJa KuklMaT
Oepuill aMasIapu XaM xXap Xui:

string sl1,s2,s3; char *str="misol”;

//caTpnu ysrapmac xumMaTu Gepuu

sl="Qiymat berish l-usul”;

s2=str; // char Typumarm caTp HOKJIaAaHMOKIAa

s3='A’; // 6urTa 6enrm xkumMaT cudparmza Gepyu

s3=s3+s1l+s2+”0123abc”; //xuimaT cubaTmma carp mdonma

8.2-)kanmBanuaa string Typuaard carpjap YCTHIAaH amajliap KeJTH-
pUIITaH.

Carp ayeMeHTHIa MHJIEKC BOCUTacuiaH Tamkapu at() QyHkuuscu
OpKaJIM MypO>KaaT KUJIUII MyMKHUH:

string sl="satr misoli™“;
cout<<s.at(3) // maTuxama ‘r’ 6e;nrmcm SKpaHTa YUKAOU

[lyHn alTm®d yTUII Kepakku, sString cuHpAa w01y Typaaru
y3rapyBumwiap OwjaH HOUIaigurad (yHKOUsIap aHUKIAHraH. boimikaua
alTranma, string Typuja 3bJIOH KWJIMHTaH y3rapyBuwiap (00BeKTiap) ¥3
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dbyHKIMsJIapyUra 3ra XucoOJaHagud Ba YyJIapHU YaKUPHUII YUyH OJIIUH
y3rapyBuM HOMH, KehuH ‘. (HyKTa) Ba 3apyp QyHKIUS HOMHU
(apryMenTiiapu OusiaH) €3unaiau.

8.2-)kajBall. string TypuJiaru caTpjap YCTUIaH amajuiap

AmaJ Ma3myHu Miucoa
=, += | Kulimar Oepuir amanu s="satr01234”
s+="2satr000”
+ Carpnap ynain amanu (KOHKaHTeHarus) | s1+s2
==, |=, | CarpaapHu COJUILITUPUII aMaJlJIapy sl==s2 || s1>s2 && s1!=s2
<, <=,
> >=
[] WNunexc 6epur s[4]
<< OKuMMra 4nKapuiil cout <<s
>> OkuMIaH VKU cin >> s (mpoOenraya)

Cartp KucMuHHE 00IIKA caTpra Hycxajam (yHKIUICH

bup catp kucMuHU OOIIKa caTpra KAl y9yH Kyluaaru QyHKIUs-
JIApHU UIUIATUII MYMKWH, YIAPHU IPOTOTUIIA KyWUJaruya:

assign(const string é&str);

assign(const string &str,unsigned int pos,

unsigned int n);
assign(const char *str, int n);

bupunun ¢Gyskus KudMar Oepuin aman OWsiaH SKBUBAJEHTIUD:
string Typumaru str carp Vy3rapyBuM €KM caTp Y3rapMacHU aMajHu
YaKUpYyBYM caTpra oepaju:

string sl,s2;

sl="birinchi satr”;

s2.assign(sl); // s2=sl amanra 3KBUBAJIEHT

Nkxkuaun QyHKIUS 9aKUPyBYM caTpra apryMEHTIard str CaTpHUHT
pos YpHUJIaH n Ta Oenruaad ubopar OVirad carp KUCMUHU HycXalailiu.
Arapma pos KuiiMatu str caTp y3yHJIHTHIaH KaTTa Oyica, XaTOJNK XaKuaa
OroxXJIaHTHUpWJIAAHU, arap pos + n H(i)oz[a KUMaTu str catp Y3YHJIMTUAAH
KarTa Oyica, str CATpUHUHT POs YpHUAAH OoluIad carp oxupurada oyiarad
oenrunap Hycxananaau. by kouna 6apua QyHKIUsAIAp YUyH TETULLTHAMD.

Mucoun:

string sl,s2,s3;

s1="0123456789";

s2.assign(sl,4,5); // s2="45678"
s3.assign(sl,2,20); // s3="23456789”

128



Yuunun ¢yHkus aprymeHtaaru char typuparu str catpHu string
Typura aiiaHTupuO, QYHKIUSIHU YaKUPYBUYU caTpra y3aalmTupaiu:

char * strold;

cin.getline (strold,100) ;//70123456789” xupuTunagu

string sl,s2;

s2.assign(strold, 6) ; // s2="012345"

s3.assign(strold,20); // s3=70123456789”

Carp KucMUHH 00IIKA caTpra Kyl (yHKIMSICH
Catp kucMuHU OOIITKa caTpra Kymui QyHKIUAIapy Kyiugarnya:

append (const string é&str);

append (const string & str,unsigned int pos,
unsigned int n);

append (const char *str, int n);

by ¢yHKuusslapau OKOpUIa KEITUPWITaH MOC assign (yHKIUs-
napaaH gapku - QyHKIUSHA YaKUPYBUM CaTp OXUpHUra str caTpHU Y3UHU
€KY YHUHI KUCMHUHU KyLIaIU.

char * sc;

cin.getline(sc,100) ; //70123456789” xupuTHIanmu

string sl,s,s2;

s2=sc; sl="misol”;

s="aaa” ; //s2="0123456789"”

s2.append (”abcdef”) ; //s2+="abcdef” amanmun

//Ba s2="0123456789%9abcdef”
sl.append(s2,4,5); //s1="miso0l45678”
s.append (ss,5) ; // s="aaa012345”

CaTp KHCMHMHH 00IIKA CATP HYMTA KOMIAITHPUIN PYHKIUACH

bup carpra UKKMHYM caTp KUCMUHU XOMJIAIITUPUII YUYYH KyHUJaru
GbyHKIUsIap HIUIaTUIAIU:

insert (unsigned int posl,const string &str);

insert (unsigned int posl,const string & str,

unsigned int pos2,unsigned int n);
insert (unsigned int posl,const char *str, int n);

by ¢ykuusinap append xkabu unutaiiau, papky yHAaKy, Str caTpUHH
€K YHUHT KUCMUHHM (YHKIIUSHUA YaKUPYBUM CATPHHUHT KypcaTwirad posl
VpHugaH Oouwnad xoinamtupaau. byHaa aman 4akupyBUd caTpHUHT posl
VpUHJaH KEHWH KOUIalTraH Oelruiap YHra Cypuiain.

Mucour:

char * sc;
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cin.getline (sc,100); //”70123456789” caTpu KupuUTUIagu
unsigned int i=3;

string sl,s,s2;

s2=sc; sl="misollar”; s="xyz”; // s2="0123456789"”
s2.insert (i, “abcdef”); // s2="012abcdef3456789”
sl.insert(i-1,s2,4,5); // s1="mi45678sollar”
s.insert(i-2,sc,5); // s="x01234yz”

Catp KucMuUHHU YyYupuil GyHKUHUICH

Carp KUCMHHM VYUPHUII YYyH KyWuUJard QYHKUASHU WIIATHII
MYMKHH:

erase (unsigned int pos=0,unsigned int n=npos) ;

By ¢dbyHKusa, yHM 4YaKUpyBYM CATPHUHT POs YpHUJAH Oomwiad n Ta
OoenruHu yumpaaud. Arapaa pos KypcaTuiamaca, caTp OommgaH Oomnuiad
yuupunaayd. Arap n KypcatuiMaca, CATpHU OXupHrada Oyiaran Oenruiap
YUApUIaau:

string sl,s2,s3;

s1="0123456789";

s2=sl;s3=sl;

sl.erase(4,5); // s1="01239”

s2 .erase (3); // s2="012"
s3.erase() ; // s3=""

void clear() ¢pyHKIMSICH, YHU YaKUPYBYHU CATPHU TYJIUK TO3aTaiIu.
Macanan:

sl.clear(); //carp 6ym xmucobmanagmu (sl="")

CaTrp KUCMHHH aJMAIITHPUII PYHKUIHMSICH

bup carp KucMUHUHT ypHHUra OOIIKAa caTp KUCMHHH KYWHII Y4YyH
Kyhugaru pyHkuusuiapaas Goigaianuil MyMKIH:

replace (unsigned int posl,unsigned int nl,

const string & str);
replace (unsigned int posl,unsigned int nl,

const string & str,unsigned int pos2,

unsigned int n2);
replace (unsigned int posl,unsigned int nl,

const char *str, int n);

by ¢ynkuusinap insert kabu unaiau, yaaaH Gapkiu paBuiijia amanl
YaKUPYBYM CATPHUHT KypcaTuiraH ypHujan (posl) nl Oenrunap ypuura
str caTpuHM €KM YHUHT pos2 VpuHAaH OonuiaHrad n2 OenrujgaH mbopar
KUCMUHH KYSI1 (QIMAaILITUPAJIN).
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Mucou:

char * sc="0123456789";

unsigned int i=3,]j=2;

string sl,s,s2;

s2=sc; sl="misollar”; s="xyz”; // s2="0123456789"
s2.replace(i,j,“abcdef”); // s2="012abcdef56789”
sl.replace(i-1,j+1,s2,4,5); // sl="mid45678lar”
s.replace(i-2,3j+2,sc,5); // s="x012345"

swap(string & str) QyHKUMSICH MKKWATA caTpjapHU y3apo aaIMallTh-
pHII yU9YH UIIIaTUiIaau. MacanaHs:

string sl,s2;

sl="01234";

$2="98765432";

sl.swap(s2); // s2="01234" pa s1="98765432” 6ynanwu.

CaTp KuCMHUHHA a)KpaTHd ouil (PYHKIMUACH
OyHKIMA TPOTOTUIN KyWHIArnya:

string substr (unsigned int pos=0,
unsigned int n=npos)const;

by ¢yHkuus, yHu 4yakupyBYM CATpHUHT pOS YpHUIAH Oomiiad n
OenrvHU HaTWXa cudaTuia KauTapaau. Arapaa pos KypcatuiaMmaca, caTp
OoommaaH Oomwiad axpaTud OJMWMHAIM, arap n KypcaruiMaca, caTp
oxupuraya Oyiran Oenruiap HaTUka cudaTuja KauTapuiaau:

string sl,s2,s3;

s1="0123456789";

s2=sl; s3=sl;

s2=sl.substr(4,5); // s2="45678"

s3=sl.substr (3); // s3="3456789"

// “30123456789” caTp 3KpaHTa 4YMKaau
cout<<sl.substr(1l,3)+sl.substr () ;

string Typuaaru carpum char rypura yrkazuim
string Typuaaru caTpHu char Typura yTKa3uil y4yH
const char * c_str()const;
byHKIUsAHN unuiatuim kepak. by ¢ynkius char typgaru ‘\0° Oenrucu
OwsiaH Tyraiiiuran catpra y3rapMac KypcaTKu4HHU KalTapaiau:

char *sl; string s2="0123456789";
sl=s2.c_str();

Xyaau 1y Makcaaia
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const char * data()const;

byukuacuaan xam (Qoitmananum MyMkuH. Jlekun Oy dyHKIusS catp
oxupura ‘\0’ OeJTUCHHU KYITMaMIH.

CaTtp KucMuHHT u3Jjaam QyHKUUAJIAPHU
string cuHuaa caTp KUCMHUHHM HM3JaIl YUYyH Xap XWI BapHaHTAarud

(byHKL[I/IHJIap aHukjanrad. Kyiuna ynapaan acoCHIJIApUHUHT TaBCI/I(bI/IHH
KeJITUpaMU3.
unsigned int find(const string &str,
unsigned int pos=0)const;

OyHKIMA, YHU YaKUPraH CATPHUHT KYypcaTHIraH )oiaad (pos) 6omad str
CaTpHHU KUJUPAAU Ba OUPUHYU MOC KEIYBUM CATp KUCMUHUHT OOILIAHMIII
WHJEKCUHM >kaBoO cudaruma kaiTapaam, akc XoJjijia MakcuMal mycOar
OyTyH npos COHHHU KaiTapaau (npos=4294967295), arap uznaui ypHu (pos)
oepuiiMaca, catp Oommaad 6ouiad u3iaHaau.

unsigned int find(char c.unsigned int pos=0)const;

by dynkums onauaruaan ¢papku paBuliga caTpAaH ¢ OSITUCUHN U3TaiIu.
unsigned int rfind(const string &str,
unsigned int pos=npos)const;

OyHKIYS, YHU YaKUPraH CATPHUHI KypCaTWIITaH pos YpHHUTrada str carp-
HUHT OMPHUHYM y4paraH *OWWHU WHJEKCUHU KalTapaau, akC XO0Ja Npos
KUHMMAaTUHH KaTapaay, arap pos KypcaTuimaca caTp OXupurada u3Jianau.

unsigned int rfind(char c.unsigned int pos=npos)
const;

by dyHkumsHUHT onauHTHAaH hapKu - caTpaH ¢ OSITHCH U3JIaHa !,
unsigned int find first of (const string &str,
unsigned int pos=0)const;

OyHKIMS, YHA YaKUPraH CAaTPHUHT KypcaTwiral (pos) >kouaaH Oomuiad
str caTpuHUHT UXTHEpUM Oupopra OENTUCUHU KUAMPAIA Ba OUPUHYU
y4paraHMHUHT UHIEKCUHH, aKC X0J11a NPOS COHMHU KaTapau.

unsigned int find first of(char c,
unsigned int pos=0)const;

By GbyHKIMSHUHT ONUHTUAAH (papKu - caTp/laH ¢ OENTMCUHU U3MTaiau;

unsigned int find last of(const string é&str,
unsigned int pos=npos)const;
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OyHKIHMA, YHU YaKUPraH CAaTPHUHT KypcaTwirad (pos) >konaan oonuiad str
caTpHU UXTUEPHUIN OMpopTa OCNTMCUHU KUAUPAAN Ba YHI TOMOHJIaH OH-
PUHYHY yUparaHMHUHT WHICKCHHH, aKC X0JIJIa NPOS COHUHU KalTapau.

unsigned int find last of(char c,
unsigned int pos=npos) const;
by ¢ynkums onnguaruaad dhapku - catp/iad ¢ OSITHCUHY U3JIalIN;

unsigned int find first not of(const string é&str,
unsigned int pos=0)const;

@DyHKIHWA, YHU YaKUPraH CAaTPHUHT KypcaTWiIrad (pos) konaaH oomuiad str
CaTpHUHT OupopTa xam Oenrucu KUpMalguraH caTp KUCMUHU KUIUPaad
Ba yall TOMOHJAH OMPUHYU yYparaHMHUHT WHIEKCHUHHU, aKC XO0JIJa Npos
COHMHHU KanuTapuiIau.

unsigned int find first not of(char c,
unsigned int pos=0)const;

by ¢ynkuussHuHT onguHruaaH (apku - carpgaH ¢ OenrucupaH (papkiu
OMpUHYM OCITUHU U3JIAN]IH;

unsigned int find last not of (const string &str,
unsigned int pos=npos)const;

OyHKIMA, YHU YaKUPYBYH CATPHUHT KYypcaTWITaH »oijaH Oomuiad str
CaTPUHM TAIIKWJ 3TYBYM OENTHiIap TYIjlamMura KupMmaral OeJNTUHU KUOu-
paau Ba SHT YHT TOMOHJIaH OMPUHYM TOMUITaH OCNTUHUHT UHACKCHUHHU, aKC
X0J1/1a NPOS COHMHU KanuTapau.

unsigned int find last not of(char c,
unsigned int pos=npos)const;

by ¢yHkuusHuHT onguHrugaH ¢Gapku - caTp OXUpUJaH Oomwiad c
Oenrucura yxiiamaraH OCJITHHU U3JIalIu.
N3znam GyHKIUsSIapuHA KYJUTalra MUCOJ:

#include <iostream.h>
#include <conio.h>
void main ()
{
string s1="01234567893456ab2csef”,
s2="456" ,s3="ghk2”;
int i,3;
i=sl.find(s2) ;
j=sl.rfind(s2);
cout<<i; // i=4
cout<<j; // j=11
cout<<sl.find(‘'3’) <<endl; // maTmxa 3
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cout<<sl
cout<<sl

cout<<sl

.rfind('3’) <<endl;// maTmxa 10
.find first of(s3)<<endl; // marmxa 2
cout<<sl.

find last of(s3)<<endl; // HaTmxa 16

.find first not of(s2)<<endl; // marmxa 14
cout<<sl.

find last not of(s2)<<endl; // marmxa 20

CaTpJiapHu COMIITHPHUIIL

Carpnap KUCMJIApDUHU COJMINTUPUII YUYyH compare (QyHKIUICH

AILUIaTUIAIN

int compare (const string &str)const;
int compare (unsigned int posl,unsigned int nl,

const string & str)const;

int compare (unsigned int posl,unsigned int nl,

const string & str,unsigned int pos2,
unsigned int n2)const;

OYHKIUSHUHT OMPUHYM MIAKJINIA UKKUTA caTpiap Tyiaa COTUIITUPH-
naaun: GpyHKUMs MaH(Uil COH KalTapaau, arap QyHKUUSHA YaKUPYBUYHU CaTP
str caTpaan kuuuk Oyica, 0 KailTapanu arap ynap TeHr Oyica Ba mycOar
COH KailTapaau, arap QpyHKIIUSI YaKUPYBYM caTp Str caTp/aH Karta Oyca.

WkkyuHYY MIaKiIAa XyAau OMpUHYHACK amasuiap Oakapuiaau, gakart
GbyHKIMS YaKUPYBYHM caTpHUHT pos] ypHuman Oomnuiad nl ta 6enrunm catp
OCTH str caTp OuIaH COMUIITUPHIIAIH.

Yyunun kypunuiga QyHKIUS YaKUPyBUM CATpHUHT posl YpHHUAAH
oomad nl ta Genruwnm catp KMCMU Ba str caTpAaH pos2 YpHuaaH Oonuiad
n2 Ta OENTHIN caTp KUCMIIApH ¥3apO COTUIITUPHIIAIH.

Mucoun:

#include <iostream.h>
void main ()

{

String s1="01234567893456ab2csef”, s2="456",
s3="ghk”;

cout<<“'sl="<<sl<<endl;

cout<<“'s2="<<s2<<endl;

cout<<“'s3="<<s3<<endl;

if (s2.compare (s3)>0) cout<<“'s2>s3”<<endl;

if (s2.compare (s3)==0) cout<<“'s2=s3”<<endl;

if (s2.compare (s3)<0) cout<<“'s2<s3”<<endl;

if (sl.compare(4,6,s2)>0)cout<<“sl[4-9]>s2”<<endl;

if(sl.compare(5,2,s2,1,2)==0)
cout<<“'sl[5-6]=s2[1-2]"”<<endl;

}
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Macana. @amunus, ucMu Ba mwapudiaapu Ouiian tanadanap pyixaru
oepwirad. Pyitxat andasut Oyiinua TapTuOIaHCHUH.
IIporpamma maTtHu:

#include <iostream.h>
#include <alloc.h>
int main(int argc, char* argv|[])
{
const int FISh uzunligi=50;
string * Talaba;
char * Satr=(char*)malloc(FISh uzunligi);
unsigned int talabalar soni;
char son[3];
do
{
cout<<'"Talabalar sonini kiriting: ";
cin>>son;
}
while((talabalar soni=atoi (son))<=0) ;
Talaba =new string[talabalar soni];
cin.ignore() ;
for (int i=0; i<talabalar_ soni; i++)
{
cout<<i+l<<"-talabaning Familya ismi sharifi: ";
cin.getline (Satr,50);
Talaba[i] .assign (Satr) ;
}
bool almashdi=true;
for(int i=0; i<talabalar soni-1 && almashdi; i++)
{almashdi=false;
for (int j=i; j<talabalar soni-1; j++)
if (Talaba[]j] .compare (Talaba[j+1])>0)
{
almashdi=true;
strcpy (Satr,Talaba[]j] .data()) ;
Talaba[j] .assign(Talaba[j+1]) ;
Talaba[j+1] .assign (Satr) ;
}

}
cout<<"Alfavit bo'yicha tartiblangan ro'yxat:\n";

for(int i=0; i<talabalar soni; i++)
cout<<Talaba[i]<<endl;

delete [] Talaba;

free (Satr) ;

return O;
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[Iporpammana Tanabanap pyixatu string Typuaaru Talaba nunamuk
MAaCCHUB KYPWHHUINKA YBJIOH KWIMHTAH Ba YHUHT yidamu (organaHyBUH
TOMOHHMJAH KUpUTWIraH talabar soni Ounan anuknaHaau. TamabGamap
COHMHM KHPUTHIIIA Ha30paT KWJIWHAIW: KJIaBUATypaJlaH caTp YKHIaau Ba
y atoi() pyHkIusacu €paMuia COHra ailaHTUpUiIaIu. Arap XoCuI1 Oyiaran
COH HOJIJIaH KaTTa COH OYyJMaca, COHHM KUPUTHUII kKapacHU TaKpOpJIaHAIH.
Tanabanap coHu aHUK OViraHAaH KeWWH xap Oup TanabaHUHT (aMuIIHs,
ucMHu Ba mmapudu 6utra catp cudaruga okumaaH yYkunaau. Keitun, string
TypuJa aHuKJIaHraH compare() GyHKIUsACH €pAaMujia MACCUBJAru CaTp-
Jap y3apo COJMIITUPHUIIAIA Ba MOC YPUHJIArK Oenruiap KOAJIApUHU YCUIITU
oyiinua «mydakyanu capanamn opkKanu TapTuOmanaau. [Iporpamma
OXHpHUIa XOCWJI OYJIraH MacCHB 4YOM ATUJIAIHU, XaM/la JUHAMUK MacCHUBIap
WYKOTHWIAIN.

Catp xoccajlapMHu aHUKJIAII QYHKUUATIAPU

string cuHduaa caTp Y3YHJWTH, YHUHT OYIUIUTUHU €KH 3rajularal
XOTHpa XaXKMUHU aHUKJIaurad GyHKuusuiap 6op:

unsigned int size()const; // carp ynuamm
unsigned int length()const; // caTp »nemMeHTNIapP COHM
unsigned int max size()const; // caTpumHr mMaxcuman
// yayuamuru (4294967295)
unsigned int capacity()const;// caTp sramnmaraH xoTupa
// xaxmmn
bool empty()const; // true, arap carp 6ym 6ynca
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10-600. CTtpykTypaJsap Ba OupiammaJsaap
Crpykrypanaap

Mabiaymku, OUpop MpeIMeT COXacHJard MacajllaHd eduIia
yHJaru oObeKTIap Oup HeuTa, Xap XWJ TypJaru napameTrpiap OujiaH
AHUKJIAaHUIIA MYMKHH. MacajaH, TEeKUCIUKIard HyKTa XaKUKAW Typ-
Jaru x- abimcca Ba y- opJdHarta KyQTIUry - (X,y) KypuHUIIUIa Oepu-
naau. Tamaba xakuaaru MabIyMOTap: caTp Typuaaru tajada dhaMmuius,
UCMHU Ba IMapudu, MyTaxacCHCIMK HyHanuil, Tanada siaml aapec,
OyTyH Typaaru TyFWIraH HwiM, YKyB OOCKWYHM, XaKUKUW TypJaru
pPEUTHHT Oanu, MAaHTUKHUI TypJaru Tanada >KMHCU XaKHUJlard MabIyMOT
Ba OoIIKanapJaH MakIaHaau.

[Iporpammana xonaT €KM TyUIyHYaHU TaBCU(IOBUM Xap OHp
Oepwiraniap y4yyH aloxujaa Y3rapyBud aHHUKIa0 MacallaHh eduIln
MyMKUH. JlekuH Oy X0j4a OOBEKT XaKUJard MabIyMOTIAp «TApKOK)
Oynaau, ylapHd KaiTa WIUIAll MypakkaOiamaau, oOBEKT XaKuJaru
OepuITaHIApHU AXJIUT X012 KYpUIl KUMHHIIAIA K.

C++ twimpa Oup €xku Xap Xuil TypAard OepuiraHiIapHU
xKamianmacu cmpykmypa ne6 HomiaHagu. Ctpykrypa ¢oiigaianyBuu
TOMOHHUJIAH AHUKJIAHTaH OEpWITaHJIAPHUHT SHTU TYpU XHCOOJIAHAJIH.
CrpykTypa Kyiiugaruia aHuKJIaHaIH:

struct <CTpyKTypa HOMHU>

<Typ; > <HOM;~>;
<Typ2 > <HOM;~;

<Typp~ <HOM,~>
3
by epaa <cTpykTypa HOMU> - CTPYKTypa KYpUHUIINIA APATUIAET-
raH SIHTM TYPHUHT HOMH, “<Typ;> <HOM;>;” - CTPYKTypaHHUHT 1-Maijo-
HUHUHT (HOM;) YBJIOHHU.
bomkaya auTranza, CTpyKTypa bJIOH KUJIMHTAH y3rapyBuniiapaaH
(MaiioHJIapAaH) TalIKWJI TOMaau. YHra xap Xwil TypAaru Oepuira-
JapHUA 3 WYUra OJlyBYM KooOux 1ed kapam MyMmKuH. KoOuknaru
OepwiraHiapHy SXJIUT XOJJa KY4upHIl, Tallku Kypuimanap (OuHap
daiinnapra) €3uill, YKAII MyMKAH OViIaau.
Tanaba xakuaaru OepuiiraHiapHy Y3 UUUra OJIyBUU CTPYKTYpa TypH-
HUHT YbJIOH KWIMHUIIWHU KYPaWJIUK.

b
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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;

};

[Iporpammana cTpykTypanapaad QoiigaiaHuil, 1y TypAarud yi3ra-
pyBUWIAp OBJIOH KWIMII Ba YJIapHU KauTa HIUIALl OPKAJIA amaira
OLLIMPHUIIAIU:

Talaba talaba;

CtpyKTypa TYpUHH IBJIOHH/IA TYPHUHT HOMHU OYJIMACIUTU MYMKHH,
JIEKUH Oy X0J1/1a CTPYKTypa aHUKJIAHUIITUaH KEHUH anbarTa y3rapyBuniap
HOMJIApU €3WINIIN KEPAK:

struct

{
unsigned int x,y;
unsigned char Rang;
} Nugtal, Nugta2;

Kentupunran wmwuconmga crpykrypa TtTypugard Nuqtal, Nuqta2
y3rapyBUuiIapy dbJIOH KUJIMHIAH.

CrpykTypa Typuaaru ysrapyBuuiap OWIaH WIIUIAIl, YHUHT MailJoH-
Japu OwiaH wunuUlamHu aHriatagd. CTpykTypa MalioHHra MyposkaaT
Kwinil ‘.’ (HyKTa) OpKajld aMmaira omupuiagu. byHna cTpykrypa Typu-
JlaTy y3rapyBu4d HOMH, YHIAH KEMUH HYKTa KyWMUIaJad Ba MaWJIOH y3rapyB-
YUCUHUHT HOMHU €3mnaan. Macanas, Tanada XakuJaru CTpyKTypa Man10H-
Japura Myposkaat Kyiujaaruda Oyiaau:

talaba.Kurs=2;

talaba.Tug yil=1988;

strcpy (talaba.FISh,”Abdullaev A.A.”");

strcpy (talaba.Yunalish,

"Informatika va Axborot texnologiyalari”) ;

strcpy (talaba.Jinsi, ”Erk”) ;

strcpy (talaba.Manzil,

"Toshkent,Yunusobod 6-3-8, tel: 224-45-78");
talaba.Reyting=123.52;
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Kentupunran muconna talaba cTpyKTypacCMHUHT COH TypuJaru maii-
JOHJIApUTa OJANHN KYPUHUIIA KUiMaTiaap OepuiiraH, caTp Typujarua mai-
JOHJIap YUYyH strcpy (yHKUIMSICH OpKaJIM KUHMaT OEpHIl amaira OIIHpHUJI-
raH.

CtpykTypa Typuaara oObeKTHUHT XOTHUPaJaH KaH4a yKOH srajjiarat-
nuruHu sizeof GyHKIUsACH (OTIepaTopy) OpKaau aHUKIAIll MyMKHH:

int i=sizeof(Talaba) ;

AlipuM XoJutapia CTPYKTypa MalJoHJapu ViIUYaMHHH OWTIapaa
aHUKJAIl OpKaJld JraJUIaHAINIaH XOTHUPAaHU KaMauTUPUII MYMKHH.
ByHMHT y4yH CTpyKTypa MaillJIOHH KyHuJarnya ybJIOH KUJIUHAIN:

<Mmaij0H HoMK> : <y3rapmac upojga>

by epma <maigoH HOMKU™>- MaWJOH TYpHU Ba HOMH, <y3rapmac
udoaa>- MaliIOHHUHT OUTIIApJAry y3yHJIuru. Maijod Typu OyTyH Typaap
oynumm kepak (int, long, unsigned, char).

Arap ¢oiijananyBuu CTpyKTypaHUHT Maiijjonu ¢gakat 0 Ba 1 xuiima-
TUHU KaOyJl KWIMIIMHU Ouiica, Oy MalJIoH Y4yH OMp OUT >KOW a)KpaTHUILH
MyMKHH (Oup OalT €ku WMKKWA OalT YpHura). XOTHpaHU TEXKalll dBa3ura
MaiIOH ycTHIa aMaj Oa)kapHIlaa pa3psuil apudMeTUKaH| KYJall 3apyp
oymau.

Mucon y4yH caHa-BakT OuJiaH OOFJIMK CTPYKTYpaHU SPATUIIHUHT
VMKKHATA BapuaHTUHU Kypaiuimk. CTpyKTypa Mui, oM, KyH, coaT, MUHYT Ba
CEeKYHJI MaljoHJapuaaH uOopar OYJICHH Ba yHU Kylujaruya aHUKJIaIl
MYMKHH:

struct Sana_vaqt

{

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

}i

bynnail anuknama Sana vaqt cTpykTypacu Xotupajaa 6 mangoH™2
OaliT=12 OaiiT xo# sramiaiigu. Arap >bpTHOOp Oepuiica CTPYKTypaaa
OpPTHMKYA KOM OJSrajUlaHTraH XoJjaTiap MaBxXyld. MacanaH, Wui1 y4yH
kuitMat 0 conugan 99 coHuradya KuMMmaT OWIaH aHUKJIAHUIIN €Tapiau
(macanan, 2008 iwiHn 8 Kuiimatu OwitaH udopanam MyMkuH). [IlyHuHT
y4yH yHTa 2 0aiT 3mMac, 0anku 7 OUT axpaTHuIll eTapiau. Xy au yHaal ol
yuyH 1..12 xkuiimaTiapunu udoaanamra 4 OUT *Ko0il eTapiiv Ba XaKko3a.
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FOxopuna kenTupuiarad 4ekjaoBiap/laH KeMUH caHa-BaKT CTPYKTypa-
CUHU TEXaMJIM BApUAHTUHU aHUKJIAI MyMKHH:

struct Sana_vaqt2

{

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

};

By cTpykTypa xotupangan 5 OaiT o0i sramiaiiau.

Ctpykrypa QyHKUMS aprymeHTH cudgaTuga

Crpykrypasiap (GyHKOHUS apryMeHTH cudaTuaa WILIATAIUIINT MyM-
kvH. ByHUHT yuyH QyHKIHS TPOTOTUNHAA CTPYKTYpa TypH KYPCATHUITUIIH
Kepak Oynamu. Macanan, Tanaba xakuaaru OepwWIraHJIapHU Y3 UYUTa
onmyBuu Talaba ctpykrypacu Typunaru 6epunrannapuu Talaba Manzili()
dbynkumsicura mapameTrp cudatuga Oepuin yuyyH (YHKIHS TPOTOTUIIN
KyWHIaru KypuHUIga Oyauinm Kepak:

void Talaba Manzili (Talaba);

OyHKIMATa CTPYKTYpaHU apryMeHT cudaTuia y3aTHIIra MHUCOI
cudarugary IporpaMMaHuHT MaTHU:

#include <iostream.h>
#include <string.h>
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;
};
void Talaba Manzili (Talaba) ;
int main(int argc,char* argv|[])
{
Talaba talaba;
talaba.Kurs=2;
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talaba.Tug_yil=1988;
strcpy(talaba.FISh,"Abdullaev A.A.");

strcpy (talaba.Yunalish,

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

strcpy (talaba.Manzil,

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

Talaba Manzili (talaba) ;

return 0O;

}
void Talaba Manzili (Talaba t)

{
cout<<'"Talaba FIO: "<<t.FIO<<endl;

cout<<"Manzili: "<<t.Manzil<<endl;
}

[Iporpamma Oom ¢yHkiusicuaa talaba cTpykrypacu aHHMKIaHHO,
YHUHT MaijoHnapura kuitmatiap Oepwnanu. Keitun talaba crpykrypacu
Talaba Manzili() d¢bynkumsicura apryment cudarumga ysatwiand. [Ipor-
paMMa HIUIAllM HATWXKACHAa DJKpaHra KyWuJard MabJIyMoTiap 4Yom
ATUIIAJIN.

Talaba FIO: Abdullaev A.A.
Manzili: Toshkent, Yunusobod 6-3-8, tel: 224-45-78

Crpykrypajiap MacCuBHu

V3-y3uman MabIyMKH, CTPYKTypa TypHIArd SroHA GepriraH GHiaH
€UUIl MYMKHH OVyJIraH macajajap JOWpacu >KyJa TOp Ba aKCapuAT
XoJlaTiap/a, KYWWiIraH Macaja CTPYKTypajap Ma)XMyacHHHU HWIUIATHIITHHA
tanad xwiaau. by Typmarm macanamapra Oepunraniap 0a3acMHU KailTa
UIIUTAI Macaajgapu 1e0 Kapail MyMKHH.

CTpykTypasiap MAacCUBHHU JBJIOH KWIUII XyJAOd CTaHAApT
MaCCHUBJIAPHU JBJIOH KWIHIIICK, (papku MaccuB Typu YpHHUAa ¢oiinana-
HyBYM TOMOHHJIAH aHWKJIAHTAH CTPYKTypa TYPUHUHT HOMH E3WJIaIM.
Macanan, Tanabanap Xakujard OepuiiraHJIapHU Y3 WYUTa OJITAH MACCHUB
SApATHIIl IBJIOHU Kyhuaaruda Oynaau:

const int n=25;
Talaba talabalar[n];

CtpykTypajlap MACCUBMHHUHI S3JEMEHTIapUra MypoxaaT ojaTaaru
MAacCHMB DJJEMEHTIapura MyposkaaT ycyJulapu OpKaiu, Xap Oup
[

AJIEMEHTHUHT MailoHJapura MypoxaaT »3ca ‘.’ OpKaJId amaira
OLLIUPHUIAIMN.
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Kyiugaru nporpammaza rypyxujard xap Oup Tanaba xakujaaru
OepwiraHjiapHd KJIaBUATypaJaH KUPUTUII Ba TypyX TajlaballapuHu
dbamuus, ucMu Ba mapudUHU YOI KUITUHAIH.

#include <iostream.h>
#include <conio.h>
const int n=3;
struct Talaba
{
char FISh[30];
unsigned int Tug yil;
unsigned int Kurs;
char Yunalish[50];
float Reyting;
char Jinsi[6];
char Manzil[50];
bool status;
};
void Talaba Kiritish(Talaba t[]);
void Talabalar FISh(Talaba t[]);
int main(int argc, char* argv|[])
{
Talaba talabalar[n];
Talaba Kiritish(talabalar);
Talabalar FISh(talabalar);
return O;

}
void Talabalar FISh(Talaba t[])

{
for(int i=0; i<n; i++)
cout<<t[i] .FISh<<endl;

}
void Talaba Kiritish(Talaba t[])

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

cout<<i+l<<"-talaba malumotlarini kiriting:'"<<endl;
cout<<" Talaba FISh :";
cin.getline(t[i] .FISh,30);
cout<<" Kurs:";
cin>>t[1i] .Kurs;
cout<<" Reyting bali:";
cin>>t[i] .Reyting;cout<<" Tug''ilgan yili:";
cin>>t[i] .Tug yil;
cout<<" Ta'lim yo'nalishi:";
cin.getline(t[i] .Yunalish,50);
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cout<<" Jinsi (erkak,ayol) :";
cin.getline(t[i] .Jinsi,6) ;
cout<<" Yashash manzili:";
cin.getline(t[i] .Manzil, 50) ;

Crpykrypajapra KypcaTku4

CrpyKTypa 3JIeMEHTJIapura KypcaTKu4jiap OpKalu MypOKaaT KUJIMIII
MYMKHWH. DYHHMHI y4YyH CTpyKTypara KypcaTKU4 Y3rapyBUMCHU ObJIOH
KWIMHUIIK Kepak. MacanaH, rokopuja keatupwiran mucoiga Talaba
CTPYKTypacura KypcaTkud KyWHIarnda YbJ0H KWINHAIU:

Talaba * k_talaba;

Kypcarknuu oOpkaiqu aHUKJIAHTaH CTPYKTypa dJeMeHTIapura
MypOKaat «.» OuiIaH 3mac, OaJKH «->» BOCUTACUA aMajra OIIUPUIIAIN:

cout<<k_talaba ->FISh;

CTpykTypallapHu KypcaTKud Ba aApecHu onuim (&) BocuTacuia
¢yHKuMs aprymeHTH cudartuaa yszatuil MyMmMkuH. Kylnjga xenTupuirad
nporpamma Oynaruna crpykrypanu Talaba Kiritish() dynkumsicura
kypcatkuu opkanu, Talabalar FISh() ¢ynkumsicura sca aapecHu omuin
BOCUTACH/IA y3aTUIITa MUCOJI KEJITUPUIITAH.

void Talaba Kiritish(Talaba *t);

void Talabalar FISh(Talaba & t);

int main( )

{

Talaba * k_talaba;
k_talaba=(Talaba*)malloc(n*sizeof (Talaba))
Talaba Kiritish(k_talaba) ;

Talabalar FISh(*k talaba) ;

return O;

}
void Talabalar FISh(Talaba & t)

{for(int i=0; i<n; i++)
{cout<< (&t+i) ->FISh<<endl;}
ioid Talaba Kiritish(Talaba *t)
{for(int i=0; i<n; i++)
{cout<<i+1<<"—ta1aba malumotlarini kiriting:"<<endl;
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cout<<" Talaba FISh :";
cin.getline((t+i)->FISh,30);
cout<<" Kurs:";

cin>> (t+i) ->Kurs;

}
}

[ynra »bpTHOOp Oepuill KEpakKh, AUHAMUK paBHUIIA XOCHII
KWIMHTAaH CTPYKTypajap MAacCHUBH DJEMEHTH OVJIraH CTPyKTypaHUHT
MalJJOHUTa MyposKaaTaa «*» Genrucu KyJiaaHuIManIu.

Macana. ®@yTtd0n xamoanapyu XakKUJard MablIyMOTIap - Kamoa
HOMHU, aliHU NMaWTIaru I0TyKJIap, IypaHr Ba MarIyOusTIap COHJIApH, XaMm/1a
pakuO JapBo3acura KUPUTWITAH Ba Y3 AapBO3acHIaH YTKa3uO r0OOpUIIraH
Tyrnap coniapu Ounan OepuiraH. DyrOon kaMOaJapUHUHT TYPHUP
aJBAIM 4O KUIMHCHH. JKamoanapHu »aJBajiia TapTuOianga Kynujaaru
KOHJ1ajlapra aMaJjl KWIMHCHH:

1) >xamoayiap TymiaraH OYKOJIApWUHHM Kamaluiy Oyitmdya TapTuOIIa-
HUILU KEPAK;

2) arap >Kamoajiap TYyIUlaraH oOYKoOJIapu TEeHr Oyica, yiapliaH
HUCOAaTaH Kym Ffajiabara SpUINTraH jkamoa XKaJBalijla IOKOpPU YPUHHU
Arajijlauau;

3) arap MKKHUTA KaMOAHUHT TYIUIaraH OYKOJIapy Ba Fajabanap COHU
TEeHr Oyica, yinapaaH HHUcCOATaH KyN TYN KUPUTTaH >Kamoa >KajBajja
FOKOPY YPUHHU STAJUIANIN.

Kamoa xakunaru 6epuiiraniap CTpyKTypa KypUHHUIINMIA, XKaqBaj ca
CTPYKTypa MacCUBU cu(aTu aHUKIaHAH:

struct Jamoa

{string Nomi ;
int Yutuq, Durang, Maglub, Urgan tup, Utkazgan_ tup;
int Uyin, Ochko;
}i
by epnma Uyin wmaiinonu Yutuq, Durang Ba Maglub wmalinonnap
WuruHIUCH, >kamoa Tymiaran oukojap - Ochko=3*Yutug+1*Durang
KypuHuiinaa anuvkiaaHaad. JKamoamap wmaccuBu Ochko, Yutuq Ba
Urgan_tup maitnonnapu Oyiinya TapTruOaaHaIu.
IIporpamMmma MatHu:

struct Jamoa

{

string Nomi;
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int Yutuq, Durang, Maglub, Urgan tup, Utkazgan_ tup;
int Uyin, Ochko;
}i
const nom uzunligi=10;
int Jjamoalar soni;
Jamoa * Jamoalar Jadvali ()
{
char *jm nomi=(char*)malloc(nom uzunligi+l);
cout<<" Jamoalar soni: ";
cin>>jamoalar_ soni;
Jamoa * jm=new Jamoa[jamoalar soni];
for (int i=0; i<jamoalar soni; i++)
{
cin.ignore() ;
cout<<i+l<<"-jamoa ma'lumotlari:\n";
cout<<" Nomi: ";
cin.getline (jm _nomi,nom uzunligi);
while(strlen(jm nomi)<nom uzunligi)
strcat(jm nomi," ");
jm[i] .Nomi.assign(snomi) ;
cout<<" Yutuqglar soni: ";
cin>> jm[i] .Yutuq;
cout<<" Duranglar soni: ";
cin>>jm[i] .Durang;
cout<<" Mag'lubiyatlar soni: ";
cin>>jm[i] .Maglub;
cout<<" Raqgib darvozasiga urilgan to'plar soni: ";
cin>>jm[i] .Urgan_tup;
cout<<" 0O'z darvozasigan o'tkazgan to'plar soni: ";
cin>>jm[i] .Utkazgan_tup;
jm[i] .Uyin=jm[i] .Yutug+jm[i] .Durang + jm[i] .Maglub;
jm[i] .Ochko=jm[i] .Yutug*3 +jm[i] .Durang;
}
free(snomi) ;
return jm;
}
void Utkazish(Jamoa & jamoal, const Jamoa & jamoaZ2)
{
jamoal .Nomi=jamoaZ2 .Nomi ;
jamoal.Yutug=jamoaZ2.Yutuq;
jamoal .Durang=jamoaZ2.Durang;
jamoal .Maglub=jamoa2.Maglub;
jamoal.Urgan_ tup=jamoa2.Urgan_tup;
jamoal .Utkazgan tup=jamoa2.Utkazgan_ tup;
jamoal.Uyin=jamoaZ2.Uyin;
jamoal.Ochko=jamoaZ2.0Ochko;
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}

Jamoa * Jadvalni Tartiblash(Jamoa * Jjm)
{
bool urin_almashdi=true;
for(int i=0;i<jamoalar soni-1 && urin almashdi; i++)
{
Jamoa Vaqgtincha;
urin almashdi=false;
for (int j=i; j<Jjamocalar soni-1; j++)
{
// j-xaMoaHmMHr oukocm (j+1)- xamMoa OUKOCHMAAH KaTTa
// 6¥nca, TaKpOPJIAWIHMHI' KEeWMHI'M KajaMura YTUJICHH.
if(jm[j] .Ochko>jm[j+1] .Ochko) continue;
//j Ba (j+1)-xaMoanapHMHI' OUKOJIapM TEeHT' Ba j-XxaMoa
// oryxnapu (j+1)- xamoa oTyKIapupaH Kyn 6yica,
// TaKpOPJAWIHMHI KEeWMHIM KaJaMura YTUIJICHH.
if (jm[j] .Ochko==jm[j+1] .Ochko &&
jm[j] .Yutug>jm[j+1] .Yutuq) continue;
//j Ba (j+1)-xaMoanapHMHI' OUKOJIapU Ba KTYKJApP COHM
// TeHr Ba j-x%aMoa ypraH Tymnap coHum (j+1)- xamoa
//ypran TynnapmaH Kyn 6yJsca, TaKPOPJAWHUHI' KENUHIU
// xamaMmura YTHICHH.
if (jm[j] .Ochko==jm[j+1] .Ochko &&
jm[j] .Yutug==jm[j+1] .Yutuqg &&
jm[j] .Urgan_ tup>jm[]j+1] .Urgan_ tup) continue;
//oKopuoary WwapTJapHMHI GupopTacu XaM 6GaxapuiMmaca,
//j Ba (j+1)-xaMoanap ypuHIaApM aJIMAWTHUPUIICHUH.
urin_almashdi=true;
Utkazish (Vagtincha,jm[j]) ;
Utkazish (jm[j],m[F+1]) ;
Utkazish(jm[j+1], Vaqgtincha) ;
}
}
return jm;
}

void Jadavlni Chop Qilish(const Jamoa *]jm)

{

char pr=’' ’;

cout<<" FUTBOL JAMOALARINING TURNIR JADVALI\n" ;
cout<< M = m——m e \n";
cout<<"| JAMOA | O| Y| D| M |UT|O'T|OCHKO|\n";
cout<<"-—-————--——— - \n";

for (int i=0; i<jamoalar soni; i++)

{

cout<<"|"<<jm[i] .Nomi.substr (0,10) ;cout<’ |’ ;
if(jm[i] .Uyin<10) cout<<pr;cout<<jm[i] .Uyin<<” |”;
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if(jm[i] .Yutug<1l0)cout<<pr;cout<<jm[i].Yutug<s<” |”;
if(jm[i] .Durang<1l0) cout<<pr;
cout<<jm[i] .Durang<<” |”;;
if(jm[i] .Maglub<10)cout<<pr;
cout<<jm[i] .Maglub<<” |”;

if (Jm[i] .Urgan_tup<10)cout<<pr;
cout<<jm[i] .Urgan_ tup<<” |”;

if (jm[i] .Utkazgan tup<10)cout<<pr;
cout<<jm[i] .Utkazgan_ tup<<” |”;;
if(jm[i] .Ochko<10) cout<<pr;
cout<<jm[i] .Ochko<<" |"<<endl;

}
CoUt<KK —m e \n";

}

int main()

{

Jamoa *jamoa;

jamoa=Berilganlarni kiritish();
jamoa=Jadvalni Tartiblash (jamoa) ;
Jadvalni_ Chop Qilish(jamoa) ;
return O;

}

[Iporpamma Oomr (yHKIUS Ba KyhWujaaru BazudanapHu OakapyBuH
TYpTTa QYHKIUSAIAH TAITKAJI TOTITAH:

1) Jamoa * Jamoalar Jadvali()- ;xamoanap xakuaaru OepuiraniapHu
CakJiaIuran Jamoa CTpyKTypalapuaH TallKUi TONTraH JUHAMHUK MAacCHUB
ApaTajay Ba yHra OKUMJaH xap Oup jkamoa OepuiraHiapHud YKUO >Koisar-
TUpaAu. XOCUI OYJraH MaccuBra KypcaTKMuHU (yHKIHSI HATUXKacu cuda-
TUJA KaluTapau;

2) Jamoa*Jadvalni_Tartiblash(Jamoa*jm) - aprymenT opkanu kypca-
TUJTaH MAacCUBHU Macaja IapTu Oyinuya TapTUOialyd Ba Iy MacCHUBra
KYpCaTKUYHU KaWTapaau;

3) void Utkazish(Jamoa & jamoal, Jamoa & jamoa2) - jamoa2
CTpYKTypacujard MaaonnapHu jamoal crpykrypacura yTkazaau. by
dbynkius Jadvalni_ Tartiblash() pyHkumsicunan MaccuBaaru MKKUTa CTpyK-
TypaHH ¥3apo YpUHIAPUHU AIMAIITUPUIL YUyH YaKUPUIIaIH;

4) void Jadavini Chop Qilish(const Jamoa *jm) - aprymentna
OepwiraH MaCCUBHU TYPHUD KaIBaIU KOJHUIIHU/IA YOI KUJIaIH.

VYuTa xaMoa Xakujia MabJIyMOT O€puriranjia mporpamma uiuiamiu-
HUHT HaTHKacu KyrHuaarnda OyiIuiinyg MyMKHUH:
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FUTBOL JAMOALARINING TURNIR JADVALI

|Bunyodkor |20 |15 | 3 | 2 |30 |10 | 48 |
| Paxtakor |20 |11 | 5 | 4 |20 |16 | 38 |
|[Neftchi 120 | 8 | 5 | 7 122 |20 | 29 |

JAMHAMHUK CTpyKTYpaJjaap

bepunrannap yctuja uuuiamijia yJIapHUHT MUKIOPH KaHua OVIUIIH
Ba ylapra XOTHpPAJaH KaH4ya JKOW aXpaTUll KEpPaKIWIH OJINHAAH
HOMabJIyM Oynuiu MymkuH. [Iporpamma uinuiam naitujaa Oepuiiraniap
YUyH 3apypar Oyiinya XoTHpaJaH >KOH aKpaTHUIl Ba yJapHU KypcaTKU4Jiap
OwiaH OOFfjlalll OPKAJU SITOHA CTPYKTypa XOCHJI KWJIUII KapaéHU
Xomupanune OuHaMux maxcumomu Jennnagu. by ycynma xocun Oynraxn
Oepwiraniap MaXmyacura OepuieaHiapHuHe OUHAMUK CMPYKMypacu
NernIaan, YyHKA YIaApHUHT YI4aMH MporpaMma Oakapuiuiinaa y3rapuo
Typaau. [IporpamMmmanamiia IMHaAMUK CTPYKTypajapAaH YM3HKIU pyKhxat-
nap (3aHxupiap), CTeKJiap, HaBOaTiap Ba OMHAp JapaxTiap HUCOATaH Kym
UHUIaTUiIaau. Yiap Oup - OupuaaH 3JIeMEHTJIap ypracujaard OOfiIaHUII-
Japu Ba yjap ycTujaa OaxapwiaJuradl amajiapu Owiad ¢dapkiaHaiu.
[Iporpamma mnuiammaa CTPyKTypara SHTH 3JIEMEHTIIAP KYIIWIWAIIA EKU
VUUPUIIALIA MYMKHH.

Xap KaHmal OepuJIraHJIapHUHT JUHAMUK CTPYKTypacu MaloHIap-
JlaH TallKWJ TONAJU Ba YJIApHUHT allpyuMiiapy KYIIHU dJIEMEHTIap OuiaH
OOFJIAHUII YUYH XHU3MaT KUJIaIu.

Macana. Honpman ¢apkau OyTyH coOHJapiaH uOOpaT YU3UKIH
pyHxar ApaTWICHMH Ba YHJAH KypCATWUJITaH COHIa TEHI JJIEMEHT YUYUPWII-
CHH.

byTyH COHNapHUHI YM3HMKIA pPyHxaT KYPUHUIIUIATA JUHAMUK
CTPYKTYpacu KyMuJaru MauJIOHJIapIaH TallKUI TONAN:

struct Zanjir

{

int element;
Zanjir * keyingi;

};
[TporpamMmma maTHHU:

#include <iostream.h>
struct Zanjir { int element; Zanjir * keyingi;};
Zanjir * Element Joylash(Zanjir * z, int yangi_elem)
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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;// py#xXaTHUHI' OXMPTIM SJIEMEHTUHU
// mormmu
temp->keyingi=yangi;// ssHT'M BJIeMeHTHM pyixaT
// oxupura xyuyu
}

else z=yangi; // pynxar 6ym
return z; // pynxaT 6oum ajgpecHMHM KanTapuum

}
Zanjir * Element Uchirish(Zanjir * z, int del elem)
{
if(z)
{
Zanjir * temp=z;
Zanjir * oldingi=0; // xopui sJIeMeHTHAH OJOUHIMU
// »meMeHTra kypcaTkKuu
while (temp)
{
if (temp->element==del elem)
{
if (oldingi) //yuvpunaguralH sJIeMEeHT OMPUHYM 3MacC
{
// yuupunaguraH SJIeMEeHTIOAH OJIVMHI'M SJIeMeHTHU
// KemmMHI'M B3JIeMeHTI'a yJjau
oldingi->keyingi = temp->keyingi;
delete temp; // >®neMeHTHU Yyumpyum
temp=oldingi->keyingi;
}
else
{
// YyuumpunaguraxH 3JIeMeHT pyixaTr 6oumzna
z=z->keyingi;
delete temp;
temp=z;
}
}

else // »neMeHT yuumpuIaguraH COHT'a TEeHI' BMac

{
oldingi=temp;
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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;
}
cout<<endl;
}
Zanjir * Zanjirni Uchirish(Zanjir * z)
{
Zanjir * temp=z;
while (z)
{
z=z->keyingi;
delete temp;
}

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 0O;
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[IporpammaHuHT OOII (QYHKIUSACHIA YU3UKIIM PYHXAT XOCHIT KUJIHII
YUyH Zanjir Typujara zanjir y3rapyBuMcCH aHUKJIAHTaH OynuO, yHra Oy
kypcatknu KuiiMatu O Oepuiran (yHuHr skBuBaieHTH - NULL). Keiinn
TaKpopJIalll OMepaTopy TaHACHAA KJIaBHaTypaJaH OyTyH COH YKWJIagu Ba
Element Joylash() dyHkumsicuaun dakupuin opkanu Oy COH pyixarra
oxupura kymunaad. OyHKIMS SHTH XOCWJI OYJIraH pyuxar OOIIMHUHT
aJpecuHM sHA zZanjir y3rapyBuucura Kailtapand. Arap kinaBuarypagad 0
COHM KUPUTWICA PYMXaTHU XOCWI KWIHII >KapaéHu tyraiau. Papas
KWIAWINK KyWHJaru COHJAp KETMA-KETJIUTH KUPUTWITAH OYJICHH:
1,2,3,3,5,0. Y xonnma xocun Oyiran pyuxart Kydujiaru KypuHHIIIa Oyinaau
(10.1-pacm):
zanjir

L

¥
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L
¥
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L
¥
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L ]
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Lh
=

10.1-pacm. bemra coHaH TalIKWI TONTAH YU3UKIU pyrxar

Xocun Oynran pyixatHu kypuil yuyH Zanjir Ekranga() ¢pynkuusicu
YaKpWIagyd Ba JKpaHJa pPYyUXAT DJJIEMEHTIApPU YOl OdTUiaau. Pyuxar
yctuaa aman cudarupa OepwiraH CoH OuWjaH yYCTMa-ycT TyIIaguraH
AJIIEMEHTJIAPHU YUUPHUIL Macajacu Kapairad. byHHHr ydyH yuupuiagura
cod del_element y3rapyBunra ykunanu Ba y Element Uchirish() dynkums-
CH YaKUpWIMIIHIA apryMeHT cudartuma ysatwiand. DOyHkuus Oy COH
OwiaH ycTMa-ycT TYyIIaguraH pyixar sJIeMEeHTJIapuHU Yuupaau (arap
OyHaail 3JIeMeHT MaBXKyJ Oyica) Ba y3rapraH pyixar OOIIMHUHT aJpecH-
HU zanjir y3rapyBuMcura Kautapud Oepaau. MacanaH, pyixataaH 3 COHH
OwiaH yCTMa-yCT TYIIQJWTaH »>JIEMEHTIap YUYUpWITaHJaH KEeHuH Yy
Kyiuaaru kypunuiira sra 6ynaau (10.2-pacm):

zanjir

o——» 1 |o—» 2 e1+—» 5|0

10.2-pacwm. Pyitxatnad 3 COHMHM YYMPUITaHIaH
KEMUHIY KYPUHHAII

V3rapran pyiixaT 3MeMeHTIapy SKpaHTa doll THiIai. IIporpamma
oxupuna, Zanjirni_Uchirish() pyHKumMsicuHn dakupuil opkaaum pyixat
YUyH IWHAMUK paBHINJa aXpaTWiraH XoTupa Oymarwianud (rapuu Oy
UIITHUHT MpOoTrpaMMa Tyraliy manTuaa 0axapyiMIIHHUHT MabHOCH HYK).

Jlunamuk cTpyKTypajgapaa Y3raptupunuiap (pyixarra 3JIeMEHT
Kymum €Ky YuMpuil) HAcOaTaH KaM amajuiapia Oaxxapuwidild, yiap
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BOCHTacHJa MacajllaJlapHd caMapaid eYUITHUHT acoclapuiaH Oupu
XUCOOJIaHAIN.

Bbupaammanap Ba yaap ycruaa amaJjsiap

bupnammManap xoTupaHuHr OMTTa coxacuja (ourra aapec Oyitnda)
Xap XWI TypJaru Oup HeuTa OepHIIraHIapHU cakjall UMKOHUHU Oepajiu.

bupnamnima 3bJI0HH Union KaJIUT CY3HU, YHIAAH KEHUH UICHTUPUKATOP
Ba OJIOK MUMJIa Xap XWJ TypJard 3JeMeHTIIap 3bJIOHUIAH ubopat Oynaau,
MacaJaH:

union Birlashma

int n;
unsigned long N;
char Satr[10];
i
bupnammManuar Oy »bjaoHHAa KOoMOWIATOp TomMoHuaaH Birlashma
YUYYH YHUHT WYWJIaTy SHT KYI 5KOU 3rajyloBYM 3JIEMEHTHHHT - Satr caTpu-
HUHT yrmyamuaa, spHu 10 6aiT sxoil axkpatuiaau. BaktHuar xap Oup mo-
MEHTHJIa OupJanmMaza, 9bJI0H KWIMHIaH MaIoHIapHUHT (hakaT OUTTacH-
HUHT Typuaaru 6epuirad MaBxyna Aed xucobdnanaau. FOkopugaru Mucosi-
na Birlashma yctupa aman Oaxkapuiauiinaa YHUHT YYYH aKpaTWITaH
xoTupaja €ku int typugaru n €ku unsigned long Typunaru N €ku Satr catp
KAHMAaTH XKoMiamran 1e0 XxucooIaHaau.
bupnamma maiigonnapura Xyaaud CTPYKTypa MaWJIOHJIApUTa MYypo-
aaT KWITaHAEK ‘.’ OpKaJIu MypoKaaT KAJIWHAIH.
Crpykrypasiapaan ¢apkiu paBuiljila OupiamiMa 3>bJIOHUAA (akar
YHUHT OUPUHYY JIEMEHTHUTa OONUIaHFUY KUUMAT OEpUIll MyMKHUH:

union Birlashma

{

int n;

unsigned long N;
char Satr[10];

}
birlashma={25};

by muconnma birlashma OupnammaciHUHT n MaloHU OONLIAHFUY
KANMAT OJIraH XUCOOJIaHa u.
bupnamma snemenTu cudaruga cTpykTypanap KEJIHWITd MyMKHH Ba

yinap ojaatrna OepwiraHHM «Oylakiapra» axpaTull €Ku «OYIakiapaaH»
SIXJIAT OCPWJITaHHW XOCWJ KWIMII Y4yH XU3MaT Kuiaau. Mwucos ydyH
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cy3Hu Oaitnapra, OailTiapHu TeTpanaiapra (4 OuTra) axparuil Ba
KalTagad OUpIalTHPUIIT MyMKHH.

Kyiinga GaliTHM KaTTa Ba KMYMK sipuM OailTiapra axkparuiiga oup-
JamiMa Ba CTpyKTypadaH (oWgaiaHWIraH MporpaMMaHd MATHH KeNTH-
pUIITaH.

#include <iostream.h>
union BCD
{unsigned char bayt;
struct
{
unsigned char lo:4;
unsigned char hi:4;
} bin;
} bed;
int main()
{
bcd.bayt=127;

cout<<”\n Katta yarim bayt : “<<(int)becd.bin.hi;
cout<<”\n Kichik yarim bayt: “<<(int)becd.bin.lo;
return 0O;

}

[Iporpamma Oom ¢yHkuscuaa bced OupranmMacMHUHT — OalT
Vnuamuga bayt maiimonura 127 xkuiimMatu Oepujiald Ba YHUHT KaTTa Ba
KUYHUK SpUM OalTaapy YOIl STUIIAIH.

[IporpaMma wumuiamyd HaTH)Xacuja dKpaHra KyWuaard HaTKaiap
YHUKaJIN:

Katta yarim bayt : 7
Kichik yarim bayt: 15

Macana. XakvKdil TypJard COHHHUHI KOMIIBIOTEp XOTHUpACUIArd
WYKU KYpPUHUIIMHA Yol Kuiauiml. Xakukuii con float Typuma e
XucoOjaHaau Ba y Xxotupaaa 4 0aT xoi sramnaiam (1-mnoBara Kapasr).
Kyitmiran macajianu e4yuin y4yH Oupiamma XycycusiTnaH QoijganaHu-
Jaau, ’bHU XOTHUPAHUHT OUTTa aJipecura XakKMKWWA COH Ba Oenruiap mac-
CUBU S>KOWNAINITUPWIAAA. XaKUKUH COH XOTUpara YKuinb, Oenruiap
MACCHUBHUHHMHT Xap OUp SJIEMEHTUHUHT (OaWTHMHUHT) WKKWIUK KYPUHUIIH
YOIl ATUJIATH.

[IporpamMmma MaTHu:

#include <iostream.h>

const unsigned char bitlar soni=7;

const unsigned char format=sizeof (float);
void Belgi 2kodi (unsigned char blg);
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union Son_va Belgi

{

float son;

unsigned char belgi[format];
}s;
int main()
{

Son_va Belgi son_va belgi;
cin>>son_va belgi.son;

for (int b=format-1; b>=0; b--)

Belgi 2kodi (son_va belgi.belgi[b]) ;
return O;

}
void Belgi 2kodi (unsigned char blg)

{
unsigned char 10000000=128;

for (int i=0;i<=bitlar_soni;i++)
{

if (b1lg&10000000) cout<'l’';
else coutk<'0’';

blg=blg<<1l;

}
cout' ';

}

[Iporpammana Son va Belgi GupnammacuHy 3bJI0H KAIUIT OPKAIH
float Typumaru x y3rapyBuncunu Ba float Typu dopmaTuHUHT OaliTiapaaru
y3yHJIurujaara oenrunapaaH uoopart belgi MacCUBMHU XOTHpPAaHUHT OWTTa
KoMura kouIanryBura spuinmiaan. bom gyHkuusana Oupnamma Typugari
son_va belgi y3rapyB4MCH JBJIOH KWIMHAIM Ba YHUHT X MaiiJIOHHUTra
KJIaBUaTypaJaH XakKuKuil coH ykunaau. Kelinun Oenrunap MaccuBUIaru xap
Oup PIEMEHTHUHT UKKWIWK KOJW YOI 3TWiaau. KKUITUK KOTHU YOIT STHIII
8 mapTa OalTHM 7-pazpsiaAuaard COHHU YOIl TUII Ba OalT pa3psiapuHu
Outrara yamra cypuil opkanu amanra omupwiaad. Illynra sbTHbOOp
Oepulll Kepakku, OelIrwiap MacCUBUIATH DJIEMEHTIAPHUHT HWKKUJIUK
KOJUTApUHM YOIl KWJIMII YHTAAaH 4yal TOMOHra Oaxkapwirad. byHra ca6a0,
COH WYKH (popMatujard OAMTIAPHUHT XOTUPaJa «KUUHUK OalT - KUYUK
aapecsa» Koujaacura Kypa KOnnamnryBuInp.

IIporpammara -8.5 COHM KUPUTHIICA, SKPaHIA

11000001 00001000 00000000 00O0OOOOOO

KYPUHUIIUAATY UKKWIMK COHJIAPU KETMA-KETJIMTY Mailj10 OyIaau.
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doii1aIaHyBYM TOMOHHM/IAH AHUKJIAHTaH OepuJranjap Typu

C++ twnuaa ¢olimananyBu TOMOHUJAH HadakaT CTPYKTypa €EKd
OupiamiMa TypJiapu, Oajiku ailHM TaWTaa MaBxXy[ (aHHMKJAHTaH) TypJjap
acocuJia SIHTU TypJIapHU SIPATUIIN MYMKHH.

doilganaHnyBYM TOMOHUJAH aHUKIaHaauraH Typ typedef kamut cy3u
OwiaH OolUIaHAIW, YHAAH KEHHWH MaBXyJl Typ KypcaTuUiIaau Ba WACHTH-
¢ukarop &3unamu. Oxupuna E3WIraH UACHTUDUKATOP - SHTU SpaTUITaH
TYpPHUHT HOMU xucoOnaHnaau. Macanas,

typedef unsigned char byte;

udonacu byte ne6 HOMIAHYBYM SHTH TYpHH sSpaTagdl Ba y3 Ma3MyHUTa
kypa unsigned char Typu Ownan skBuBasieHT Oynaau. KelnH4anuk,
mporpaMmajza XoTupajgaH Oup OalT >xoi osrammaiiauran Ba [0..255]
opajuKJIard KuiiMaTiapHu KaOyn KujaguraH byte Typuparu y3rapyBuu
(Y3rapMacnapHu) 3bJIOH KUIUII MyMKHH:

byte c=65;

byte Byte=0xFF;

MaccuB kypunummaara (orngasaHyBYM TOMOHHJIAH aHUKJIAHYBYH
Typ 9BJIOHH KyHuaarnia 0ynaau:

typedef char Ism[30];
Ism ism;

Ism typugaru ism ¥y3rapyBuucH 3bi10oHH - Oy 30 Oenrmaan ubopar
MaccuB (catp) IbJIOHUIUP.

Opmatna eymna€TraH MacajaHUHT MPEIMET COXacu TEepMUHIApUia
UIIANI YYYH CTPYKTypaiap Kaiita Homnanaau. Hatmxkana Mmypakkal Ty3u-
aumira sra OynraH Ba 3apyp XYyCYCHUATIApHM Y3ura >Kamjaral SHTH
TypJIapHU sSipaTUIITra MyBOOUK OYITHHATH.

Macayian, KOMIUIEKC COH XaKWJard MabJIyMOTJIApHU V3 W4YHra
onyBur Complex Typu KyhHugarnya aHuKIaHAIU:

typedef struct

{
double re; double im;

} Complex;

9HI[I/I KOMIIJICKC COH 9BbJIOHHMHH

Complex KSon;

€3UII MyYMKHH Ba YHUHT MalJOHJIapUra MypOxKaaT KWINII MyMKHWH:

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

155



11-6006. Makpoc.ap

MakpocjapHi aHUKJIALI BA 5KOUJIAIITHPH LI
Maxkpoc - Oy mnporpamma (kox) Oymaru OYnuO, KYpUHHUIIM Ba
unuiamym xyanau QyHkiusaek. bupok y dysknus smac. OyHKIusiIap Ba
Makpociap ypracuja oup HeuTa dapkiap MaBKy/I:

— MporpaMMa MaTHHJA ydparaH Makpoc udomacu ¥3 aHUKIaAHHUIIH
(Tanacu OwsiaH) OWJIaH TPENpolecCop MIUIAII MaWTHIa, SHHU MpOoTrpaMmMa
KOMIWIALMSICUAAH oiauH anmamrupunanu. [y cababmu makpoc (yHK-
[USTHU YaKUPUIIl OWJiaH OOFJIMK KYIIUMYa BaKT capduHM Taiad KuIMaiu;

— MakpociapAaH ¢oiallaHuIl MPOrPaMMAHMHT OOIUIAHFUY KOAM
(MaTHUHM) KaTTajamryBura oiubd kenaau. byHra kapama-kapim Xojjaa
GyHKIMSA KOAM SIrOHA Hycxaja Oyiaau Ba y MporpamMma KOJWHU KHUCKA-
putnura onu6 kenamu. JlekuH GYHKIMSHU YaKUPHUIL y4yH KyIIuMYa
pecypcnap capdiaHaay;

— KOMIOWISTOP MakKpocJard TypJiap MOCIUTHMHU Tekmmpmaiiau. [y
cababisy, Makpocra apryMeHT >KYHaTUIIAAa TYpJIapHUHT MOCIUTH €KU apry-
MEHTJIAp COHUHUHT TYFPU KEJIHIIM €KW KEJIMACIUTH XaKUJard XaToJUK
xabapyiapu OepuiIManiu;

— Makpoc OONUIaHFUY KOATa MporpaMma OYJIarMHU KYWHII BOCHTACH
Oynrannuru Ba OyHJaid Oyjakiaap MaTHHUHT TYpJIM KOH-Japura KyWHI
MYMKHHJIUTH cababiu Makpociap OuiaH OOFIMK (UMKCUpJIAHTaH, SITOHA
aapecnap Oynmaiiau. Illy cababmu makpocnapaa KypcaTKauigap IbJIOH
KWIKII €KW MAKPOC aJIpECIapUHU UIIJIATUII UMKOHUSATU UVK.

Makpocnapuu anukiiam yuyH #define nupexktuBacugan Qoiinananu-
naau. DyHknusara yxmad Makpociap xaM IapamMmerpiapra sra OYiaumu
MYMKHH. MHUCON YUyH UKKWATa COHHM KYyNalTMacHHU XUCOOJOBYH MAKPOC
Kyhuaarnya aHuKJIaHa u:

#include <iostream.h>

#define KUPAYTMA (x,y) ((x)+(y))

int main()

{

int a=2, b=3;
c=KUPAYTMA (a,b) ;
cout<<c;

return O;

}

Muconnan KypuHUO TypUOIWKH, TAalIKU KYpPUHUIIM Oyindya Mak-
pocnapaad  (Qoinananum  QyHKuMsUiapaadH  (QoljaniaHuIIra  YXIalil.
HlyHUHT y4yH yJapHH aiipuM XoJulapjaa yiapra ncegdo@ynxkyusiap ned
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aTamaan. Makpociap aHWKJIAHWUIIUHUHT sHa OWp Y3ura Xoc TOMOHHU
myHaaku, C++ Tuauga yJapHUHT HOMIJIApMHU KaTTa Xapduiap OunaH
€3UILra KeJIUIIUITaH.

FOxopumaru MUCOMHUHT y3uUra Xoc KYpUHUIINAAH Oupu Oy Makpoc
napamMeTpJIapuHU KaBC MUMJia E3WITUIIHAND. AKC X0JIJ]a MaKpOC aHUKJIaHU-
IMUHU (TaHACHHM) MaTHTra KYWWINJa Ma3MyHaH XaTOJHUK lo3ara KeJMIIH
MyMKHUH. MacanaH,

#define KVADRAT (x) x*x

[Iporpamma MatHUAA yiI0y MakpoC HIIUIATHIITAH caTp MaBXKy OYJICHH:
int y=KVADRAT (2) ;
y X0J171a, MaKpOC aHUKJIAHUIIIMHU MAaTHra KyWHII HaTHXKACUA MporpaMma
MaTHHUIA FOKOPUJATrH CaTp KyWUIAard KYpUHUILITa KeJIaau:
int y=2%*2;
JlexuH, mporpammMajia MAaKpOCHH HIIIATHUII
int y=KVADRAT (x+1) ;
KypuHUIIEAA OyJca, MAaKpOC aHUMKJIAHUIIMHU MaTHTa KYHUII HaTHXKacuaa
yioy catp
int y=x+1*x+1;
KypcarMacu OuWJaH aaMallITUPWIAIUKK, Oy aynldarra KyTWITraH ajaMall-

tupuil 3mac. Iy cabGabnm, Makpoc aHMKJIAHUIIKUIA YMYMHUH KOHUJa
cudaTua napaMeTpiaapHy KaBcra OJIMII TaBCUs STHIAIH:

##define KVADRAT (x) (x) * (x)
Arap Makpoc YaKUPWIHIIKIAA Typra KEJITHPHII OIepaTOpHIaH
dolinananran xoyuar Oyiaca, MakKpoCc TaHACUHM TYJIUKIUTUYA KaBCra OJIUIII

Tanab KuauHaau. Mucosn ydyH mporpaMma MaTHHJIa Makpocra Myposkaat
Kyhugaruda OVicuH:

double x=(double)KVADRAT (x+1) ;

by xonaa Makpoc aHUKJIAaHULLIN
#define KVADRAT (x) ((x)*(x))
KYPUHUIIU TYFPU XUCOOTaHAH.
Maxkpoc aHHUKJIaHUIIUAA OXHMPTH dciaTMa cudaThuaa IIyHH Kaia

ATUII KEPAKKHU, OPTUKYA ITpoOeIiap Makpociad goiiganaHuiga XaToJIuK-
Japra ofiu0 KeJulny MyMKUH. Macanax

#define CHOP QILISH (x)cout<<x
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Makpoc anukianumuaa makpoc Homu CHOP QILISH Ba mapamerpnap
pyiixatu (x) ypracuga optukda npoden kyiunran. [Ipenpoueccop Oy mak-
POCHHU TlapaMeTpcu3 Makpoc Ae0 Kalyn Kuinaau, xamaa “(x)cout<<x” catp
OCTMHHM MakKpoC TaHacu Ae0 XucoOmaiau Ba Makpoc ajiMallTHpUIILIapaa
oy caTpHUA IporpaMMa MaTHUra Kyunwiaaa. Hatmwxkaga xoMnuisnus
xaTocH pyi 6epaau. XaTOHM Ty3aTHII YUyH MAaKpOC HOMH Ba mapaMmeTpiap
pyixaTu ypracugaaru npoOeHA OJu0 TaIiaml eTapiiu;

#define CHOP QILISH (x)cout<<x

Arap Makpoc aHMKJIaHUIIM OUTTa caTpra curmaca, Iy caTp OXupHra
‘\’ OENTUCUHU KYWHIII OpPKAIN KEWHUHTU caTp/ia JaBOM STTUPHUII MYMKHH:

#define BURCHAK3 (a,b,c) (unsigned int)a+ (unsigned int)b\
>(unsigned int)c &&(unsigned int)a+(unsigned int)c>\
(unsigned int)b &&(unsigned int)b+ (unsigned int)c>\
(unsigned int)a

Makpoc aHuKJIaHUIIKAa OOIMIKAa MaKpOCIap MINTHPOK ITHIITH MyM-
kuH. Ky#lumarn Muconjga uyMa-ud SKOWIallraH MAaKpOC aHUKJIAHWIIA
KYpCaTHJITaH.

#define PI 3.14159
#define KVADRAT (x) ((x)*(x))
#define AYLANA YUZI (r) (PI* KVADRAT (r))

doligananuiira 3apypatid KojaMaraH MakpoCHHM Iporpamma MaTHH-
HUHT UXTUEPHM xoinaa #undef nupektrBacu OunaH OEKOp KWIMII MYM-
KUH, SIBHU Iy caTpAaH KEWMH MaKpoC MPEmpoIreccop y4yH HOAHUK
xucoOmanagu. Kyinma aillaHa 103acCMHM XUCOOJaWIuraH mporpamma
MaTHU KEITHPUJITaH.

#include <iostream.h>
#define PI 3.14159

#define KVADRAT (x) ((x)*(x))
#define AYLANA YUZI (r) (PI* KVADRAT (r))
int main()

{

double rl=5,r2=10;

double cl,c2;

cl=AYLANA YUZI(rl);

#undef AYLANA YUZI
c2=AYLANA YUZI (r2);
cout<<cl<<endl;
cout<<c2<<endl;

return O;
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[Iporpamma kommwmsinusicuga “cl=AYLANA YUZI(rl);” catp
HOpMan Kaltu unuianrad xongaa “c2=AYLANA YUZI(r2);” catpu yuyH
AYLANA YUZI pyHKumsIcHM aHMKJIAaHMAraHJINId XaKua XaToJINK xadapu
4O 3TUIA/IH.

MaKpoc.ﬂapz{a HIJIATWIAAUTaH aMaJiiap

Makpocnap UNUIATWINIIA MYMKHH OVJIraH MKKUTa aMall MaBXKy/I:
‘#’- CaTpHM >KOWJIAIITUPUIL Ba ~ ## - CATpHU yJall amaJulapH.

Arap mMakpoc napameTpu oJiauaa ‘# - CaTpPHU KOWJIAIITUPHUILI aMau
Kyhwiran Oyjca, MakpoC aHUKJIAHUIIMHKA MaTHTa KYHUIl MakTuaa 11y
VpUHTa MOC apryMEHTHUHT (¥3rapyBUMHUHT) HOMHU Kyitmnaau. bynu Kyiu-
Jard MUACOJIJA KYpUII MyYMKHWH:

#include <iostream.h>
#define UZG_NOMI (uzg) cout<<#uzg<<'='<<uzg;
int main()

{

int x=10;
UZG_NOMI (x) ;
return O;

}

[IporpaMmma uiIamy HaTWXKACKa dKpaH/ia
x=10

caTpu Maiijio 0yiaau.

Carp ynam aMand WKKWATA CAaTpHU OWTTara OUPIAIITUPHUII YUyH
xu3Mar Kuiagu. CaTpiapHu OWpIAIITHPUIIAAH OJIIUH YJIApHU aXpaTuo
Typran mpoOemnap Vuupuinamud. Arap XOocws OYyiaraH caTp HOMUJATH
MakKpoc MaBxXyJl Oyica, Mpemnpouneccop Iy MaKpoC TaHACUHU YaKUPYB
OyJIraH »KOMTa sKoMIalmTupaIm.

Mwucon yuyH,

#include <iostream.h>

#define MACRO BIR cout<<"MACRO 1";

#define MACRO_IKKI cout<<"MACRO 2";

#define MACRO_BIRLASHMA (n) MACRO_##n

int main(int argc, char* argv|[])

{int x=10;

MACRO BIRLASHMA (BIR) ;

cin>>x;

return O;

}
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IpOrpaMMMacH IPENpoOLECCOP TOMOHHUJAH KaWTa HIIUIAHTAHJAAH KEHUH
YHUHT OpaJIMK MaTHUA KyWHaru KypuHuuiaa Oynaau:
int main(int argc, char* argv[])

{

int x=10;
cout<<"MACRO 1";
cin>>x;

return O;

}

CarpnapHu ynam aManufaH SHTH Y3rapyBUWIAPHA XOCHJ KHIIWII
y4yH (oiiganaHuIl MyMKHH.

#define UZG_ELONI (i) int var ## i
UZG_ELONI (1) ;

FOxopuaaru Mucoiga Makpoc ¥3 aHUKJIAHUIIA OWJIaH ajMallTHPHII
Hatuxacuaa “UZG _ELONI(1);” catpu ypHuaa

int wvarl;

KypcaTMacu mnaio 6yiaam.
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12-606. YKuuI - é3um GpyHKuusIapu

Dais1 TYIIYHYACH

C++ Twmmaary ctagaapt Ba ¢GoigalaHyBUYd TOMOHH/IAH aHUKJIAHTaH
TypJApHUHT MYXUM XYCYCHSTH IIyHIaH HOOpaTKH, YIApPHWHT OJIVHIAH
aHWKJIAHTaH MHKIOPJArd YeKIW dJIeMEHTIapJaH HOOpaTIuruaup. XarTo
Oepunraniap JIWHAMUK AaHUKJIAHTAHIA XaM, OIEpaTUB XOTHUPAHUHT
(YIOMHUHT) amajjia 4eKjIaHTaHiuru cabadiu, Oy OepuiraHiap MHUKIOpU
IOKOpUJIaH 4erapajaHraH aJieMeHTIapjaH uobopar Oymanu. Aiipum Oup
TaIOMKUA Macajajgap ydyH OJIWHAaH OCpUITaHHWHT KOMITOHEHTaJapH
COHMHU aHMUKJIAll MMKOHM WYK. YJap MacajaHu €4ull »Kapa€HuIa
aHWKJIAaHAIM Ba eTapinya KaTTa XakMja OYynuimm MyMKWH. VKkuHYA
TOMOHJIaH, TPOrpaMMaza IBJIOH KUJIMHTAH Y3rapyBUMJIAPHUHT KHIMAaT-
mapu cudaTuga aHUKIAHTaH Oepwiraniap (akaT mOporpaMma MIIIIaII
nalTUgaruHa MaBxkyz Oyiaau Ba mporpaMma Y3 HIMHMHU TyraTraHaaH
KeWnH MyKonuO keTaau. Arap mporpaMmma sHTMJaH MINra TyIIupuica, 0y
OepuiraHJapHM SHTUAAH XOCWJI KWIMII 3apyp OVmaau. Axcapusr
TaIOMKUM Macajanap 3ca OepuiiraHjIapHU JIOMMHI paBHIIJIa Cakjiad Ty-
pUITHU Tajgad Kwiaad. Macairad, KOpXoHa XOAUMIIAPWHHUHT OMJIMK Mao-
IITUHU XUCOOJIOBYH MTporpaMMajia XoIuMIIap pYWXaTWHHM, IMTAT CTaBKaJapH
Ba XOAuUMJap TOMOHHJIAaH OJIMHTAH MAoUUIap XaKuAarn MabIyMOTIapHH
JOMMHH paBuIla cakiad Typuin 3apyp. by Tamabmapra daiin Typumaru
oOBekTIap (Y3rapyBuuniap) xaBoO Oepasu.

Datin - Oy OWp XU TypAard KuiMatiaap »Koualral Tallku XoTupa-
Jarv HOMJIAHTaH COXaup.

@daiinHu, OomMaa KETMa-KeT paBUIIJa Koitamran €3yBiap (Mmaca-
JaH, MyCHKa) OWjaH TYJIAUPUIITaH Ba OXUpH OV OyiraH erapidya y3yH
MarHuT TaCMacura YXIIaTUIIl MyMKHH.

F| F Fy Fy

12.1-pacm. ®aiin TacBupu

12.1-pacmpa F- ¢aiin womu, F,F,, F; - ¢aitn snementnapu
(KkOMIIOHEHTaMapu). XyIOud SIHTA MYCHKaHH TacMa OXHMpHUra KyIIIHII
MYMKHH OVITaHlIeK, sSsHTH €3yBiap (ailn oxupura KYIIUIUII MyMKHH.

Fl | 7 | F

&

12.2-pacm. @aiin kypcaTKu4u
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Slna Oup MyxXuM TylHIyHUYajgapaaH Oupu Qaiin KypcaTKuuu
TymyH4acuaup. Paiin Kypcamxuyy - aiiHu nautiaa daingadn Ykuinaétran
€k yHra €3mnaértran >xoil (€3yB YpHUHHU) Kypcatubd Typaau, sibHU (ailn
KYpcaTKU4uu Kypcatubd TypraH »oiaH OuTTa €3yBHU VKHII €K 11y JKOHTa
SHTY €3YBHHM J>KOMIAIITHPUIT MyMKHH. 12.2-pacmaa daitn KypcaTkudu
daiisn 60IMHN KYpCcaTMOK/IA.

@aiin €3yBllapura MypokaaT KeTMa-KeT paBHIIJIa aMajra OIIMpHU-
Jaau: n- €3yBra Myposkaar KWIMII y9yH n-1 €3yBHHU YKuil 3apyp Oyiaau.
[lynn Tabkumnad yTuml 3apypku, GaingaH €3yBIapHU YKHII KapaéHU
KHUCMaH «aBTOMATJIAIlITaH», YHJAa 1 - €3yBHU YKWJITaHJaH KEeWWH, Kypcat-
K14 HaBOatnaaru i+1 €3yB Oomura KypcaTud Typaau Ba Iy Tap3/aa YKUIITHHA
JABOM STTHUPHUII MYMKHH (MAacCUBIIAPJArMJ€K HWHICKCHH OIIUPUII IIApT
amac). Daitn - Oy OepuiTraHIapHU CaKJalll KOUUIUP Ba 11y cabadyiv yHUHT
€3yBJIapH yCTUJIa TYFPUAAH-TYFpU aMall Oaxxapu6 Ooynmaiiau. daiin €3yBu
ycTuAa aman Oaxapull y4yH €3yB KUWMATH OIEpaTUB XOTHpara MocC
TypAaru y3rapyBunra yKWIAIIA Kepak. KenmHuanuk, 3apyp amaiiap Ly
y3rapyBuM ycTuja Oa)kapuiagu Ba Kepak Oyica HaTwxkalap sHa Qaiira
E3WINIIN MYMKUH.

OmnepanmoH cucTteMa HyKTau-HazapujaH (aitn XucoOmaHraH Xap
KaHnai ¢pain C++ Tum yuayH mooouti ¢haiin xucodnanaaun. MS DOS yuyH
Momaui daimnap <daitn HOMKU>.<(ala KeHrahTMacu™> KYpUHHUIIHAATH
«8.3» ¢popmarunaru catp (HOM) opkaiu Oepuiaau. daiin HomIapu caTp
y3rapMaciiap €ku caTp ysrapyBuuiapuga Oepunuiin mymkud. MS DOS
Koujanapura kypa ¢aisl HOMH TYJIUK OYynuIiM, sSbHUA (paiii HOMUHUHT
oommnaa azapec kucmu Oymumm  MymkuH: C:\\USER\\Misol.cpp”,
“A:\\matn.txt”.

C++ tununa manmuxui ¢avin Tyuryndacu 0ynu0, y daitn typunaru
y3rapyBuMHHM aHrnatanu. Gain Typunaru y3rapyBumiapra 0omka Typaari
y3rapyBuniap kabu KulMaT OEpHIl omepaTopu OpKajld KuimaTr Oepud
oynmaiiau. bomikaya aiftranna ailn Typuaaru y3rapyBuuiap ycTuaa Xeu
KaHJail aMaj aHWKJIaHMaraH. YJjap ycrtuaa Oakapuiaauran Oapua amain-
nap yHKUusAIap BocuTacuaa Oaxxapuiaaim.

daiinap OWiaH UIIUIAI KyWugaru O0CKAYIapHU Y3 Uuura oJajiu:

— (paiin y3rapyBuucu andaTTa quckaaru ¢aiin ounaH OoFjiaHa I,

— (paitn oumnanu;

— (paitn ycTuaa €3uin €ku YKUII aMalliapy Oakapuiaau;

— (aiin €nunany;

— (paitn HOMUHU V3rapTupuil €ku GalaTHU TUCKAAH YYUPUII amall-
JapyHU OaKapUITUIIN MYMKHH.
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MartH Ba OuHap ¢aiiiiap

C++ tumu C TUMMAaH YKUII-E3UIN aMajJuH{d OakapyBUM CTaHAApT
GyHKUMsUIap KyTYOXOHACHMHM BOPUCIMK OViimya onrad. by ¢ynkuusiiap
<stdio.h> caprmaBxa dailiuma JBIOH KWIHHIAH. YKHII-E3UII aMaLIapH
daiinnap 6unan Oaxapunanu. daitn mMaTH €ku OMHAP (MKKWJIMK) OYJIUIIN
MYMKHH.

Mammu ¢havin - ASCII xonunaru 6enrunap Omian Oepuiraniap Max-
myacu. benrunap xerMa-keTiMrua catpiapra OyiauHraH Oynaau Ba catp-
HUHT Tyram anoMatu cudaruaa CR (kaperkanu kadtapuin €ku ‘\r’) LF
(carpHu yTKazum €ku ‘\n’) Oenrwiap xydriuru xucobnaHaau. MatH
¢daiingan OepuiraniapHu ykumpga Oy Oenrunap xydriaurm Ourra CR
Oenrucu OmiIaH alMaIITUPWIAAU Ba akcuHya, €3umaa CR Genrucu uKkuTa
CR Ba LF OGenarunapura anmamtupuiaan. Pain oxupu #26 (~Z) d6enrucu
OniaH OenruiIaHaau.

Marhn ¢aiinra 6omkava Tabpud Oepuin xam MyMKuH. Arap daiiaHu
MaTH Taxpupuia 3KpaHTra YUKApUII Ba YKUII MYMKUH Oyica, Oy MarH
¢aiin. KnaBuatypa XxaM KoMIbloTepra Qakar MaTHJIapHH KYHATaJH.
bomkada alitranaa mporpaMma TOMOHH/IaH SKpaHTa YuKapuaaguran oapda
MablyMOTiIapHu stdout Homuaarm MaTH Qaiaura 4YMKapuiIMoOKaa el
Kapail MyMKWH. XyIJH ITyHIald KIaBUaTypalaH YKWIaETraH Xap KaHmai
Oepwiraniiapau MaTH (ainuaad YKUIMOKaa 1ed XxucoOaaHaIu.

MatH daiutapuHUHT KOMITIOHEHTajIapu campiap ned HOMIIaHAIH.
Carprnap y3nykcu3 >koinamuO, Typiau Y3YHJIUKAA Ba Oyil OYIUIIN MyM-
kuH. @apa3 kunaitnuk, T MatH daiinu 4 catpaan néopat OYJICHH:

1- satr#13#10 | 2- satr uzunroq #13#10 | #13#10 | 4-satr#13#10#26
12.3-pacm. TypTTa carpjaH TallKwiI TONTaH MaTH (Qaiau

MatHHU 3KpaHra yukapuiga catp oxupuaaru #13#10 Oomkapys
oenruiapu Ky QTIUrd KypcOpHU KEMHMHTU KaTopra TYUIUpaand Ba YHU caTp
Ooomura onub kenmagu. by MatH (daitn skpaHra yom 3TWiICA, YHUHT
KYPUHUIIN KyHuiarnya 0ynaam:

1- satr[13][10]

2- satr uzunroq[13][10]

[13][10]

4- satr[13][10]

[26]

Marnangaru [n] - n- ko 6omKkapyB Oenrucuan omnaupaau. Omaraa
MaTH Taxpupiapu Oy OeITHUIapHHA KypcaTMaiIH.
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bunap ¢aiinnap - 6y opgauitruna Oaitnap xerMa-ketiuru. Opataa
ounap (aiimapaan OepunrannapHu (oiijiaraHyBUl TOMOHUAH O€BOCHUTa
«Kypul 3apyp OynMaran xosuiapja unuiatwiaau. bunap Qaimnapnan
yrui-&3umiaa 0aTaap ycTuaa Xxed KaHaal KOHBEpTalus aMaliapu 0axa-
PWIMaNIN.

Vxum-é3um okumiaapu. CTaHaapT oKHMIIAp

Oxkum TymryHyacu OepuiraniapHu dainra YKum-€3umiga yjlapHu
Oenruiap KeTMa-KeTJIUTM €KUM OKMMH KYPUHUIINAA TacCaBBYp KWJIMIIJIAH
kenu0 ynkkaH. OKUM ycTua KyHuaaru amamiapHy Oakapuill MyMKUH:

— OKMMJIaH Oepuiraniiap OJIOKMHH ONEepaTUB XOTUpara YKHIIL;

— OIepaTUB XOTHpaJaru Oepuiraniap OJOKMHU OKUMIa YUKAPUILI,

— OKUMAaru Oepuiraniap OJOKUHM STHTUJIALI;

— OKAMJAH €3YBHU YKUIII;

— OKMMTa €3yBHU YMKAPHILI.

Okum Owytan unuiaiguran Oapua dyukiusap Oydepnu, dopmar-
Jamrad €ku ¢popmatiialmmMaral YKAm-E3uHd TAabMUAHIANRIH.

[IporpaMma umra TylraHaa YKULI-E3UIIHUHI KyHHUJIAaru CTaHAApT
OKUMJIAp OYMJIA/IN:

stdin - YKUIITHUHT CTaHIapT BOCUTACH;

stdout - €3UITHUHAT CTAaHAAPT BOCUTACH;

stderr - xaTonuk xakKuaa xadap OCpUITHUHT CTAaHAAPT BOCUTACH;

stdprn - KOFO3ra 4o KWIMIITHUHT CTaHapT BOCUTACH;

stdaux - ctanaapt EépaamMuu Kypuima.

Kemumrys 6yitnya stdin - ¢oligananyBun kiaBuaTypacu, stdout Ba
stderr - Tepmunan (3kpan), stdprn - mpunTep Owian, xamaa stdaux -
KOMIIbIOTEp €pAamMyM MopTiiapura OofJlaHraH XucoOmaHaau. bepuiras-
napHu Ykumi-€3uina stderr Ba stdaux okumugan Oomika okumiiap Oydep-
JaHaJy, ’bHUA OCNTUIIAp KETMa-KETIUTU ONEpaTUB XOTUPaHUHT Oydep ned
HOMJIAaHYBYM COXacCHJa BaKTHHYA XamjaHaau. MacanaH, OenruiapHH
TallKU KypwJiMara 4YuKapuiiga Oenrunap KeTMma-kemiuru Oydepaa
*KamjaHaau Ba Oydep TYiAraHaaH KeWMMHTMHA TallKU —KypuiMmara
YUKaApUIIA/IH.

Xo3upaard OIEpallMOH CUCTEMAIapAa KJIaBUaTypa Ba JUCILIEHIIAp
MatH (aiyutapu cudaruaa Kapanaau. XakKUKaTIaH XaM OepuiraHiapHu
KJIaBHATypaJaH TporpaMmara KAPUTHUII (YKHUII) MyMKHH, JKpaHTa 3ca
yukapuin (€3uir) MymMkuH. [Iporpamma uiira Tymrasaa cTaHAapT YKHIIL Ba
€3UIll OKUMJIApU YpHUTA MaTH (palulapHU TalWHIam OpKaiu Oy OKHUM-
JapHU KalTa aHUKJIAIl MYMKUH. By XomaTHW VkuwHu (E3uwnu) xanma
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adpecraw pyii 6epou nedunamd. YKUII y4yH KaiiTa agpeciampa ‘<’
Oenrucuaan, €3UNl y4yH 3ca >’ Oenrucuaad doipananwiaan. Mucon
YIyH gauss.exe OakapwiyBYu TporpamMma OepriraHJIapHH YKHUITHH
KJIaBHATypaJaH 3Mac, 0amku massiv.txt (aitnmunan amanra OMIMPHII 3apyp
Oynca, y Oy¥pyk caTpuaa KyHugard KYpUHUIIAA IOKJIAHUIIA 3apyp
Oymanu:

gauss.exe < massiv. txt

Arap mporpamMma HaTH)KacHMHHU natija.txt ¢aiiiura 4ukapuil 3apyp
oyica

gauss.exe > natija.txt

caTpu €3uaiu.
Ba wuxost, arap OepuiransapHud massiv.txt dainmuman VKU Ba
HaTWKaHM natija.txt ainura €3um yayH

gauss.exe < massiv.txt > natija.txt

OyHpyK caTpu TepUiau.

YMyMmaH onraHaa, Oup HMpOrpaMMaHUHT YUKHUII OKUMUHH WKKUHYH
NpOTrpaMMaHMHT KUPUII OKMMHU OWiiaH OOFnam MyMKuH. ByHu xoueetipau
ocynamuwi Nednnamu. Arap HMKKWTa junat.exe mporpammacu gabul.exe
nporpaMMacura OepuiraHjapHH KYHATHINW Kepak Oyiica, y xoijja yjap
Vypracura ‘|’ 6enru Kynunuo €3unnaau:

junat.exe | gabul.exe

by xypunuiigaru nporpamMmaiiap ypTacuIard KOHBEUPJIM KyHa-
TUIIHU OTNIEPALMOH CUCTEMAHUHT Y31 TaAbMUHIIANIN.

bearnaapun yKum-€é3um GyHKuusJiapu

benrunapan  ykum-é3um  QyHKUMSUIApU  MAKpOC  KYPHUHUIINIA
aMaJira OIMPUITaH.

getc() MakpocH TallMHJIAHTaH OKUMJIAaH HaBOATJaru OelITrvHU KailTa-
paay Ba KHUPHII OKHUMHU KYPCATKUYMHU KEHUHTU OCJITMHM VKUIITa MOC-
jJarad Xojga omupaad. Arap Vkum wmyBaddaxkuaTrau Oynca getc()
byHKIUACH HIIopacu3 int KYpUHHINMAArW KukMmaTHHU, akc Xohga EOF
KaliTapaau. Yoy QyHKIMS TPOTOTUITH KyHu1aruya;

int getc (FILE * stream)

EOF unentudukarop makpocu
#define EOF(-1)

165



KYpUHUIIMAA AHUKJIAHTaH Ba YKUII-E3MII aMaiuiapuaa (ailin oXupuHH
oenrunam yuyH xusmat kuinaau. EOF kuitmatu ummopanu char typuna ned
xucoomanagu. Iy cababmmu VYxum-€3um sxapaéauga unsigned char
Typunaru 6enrunap uniatwica, EOF makpocunu unuiatu® 6yaMaiiiu.
HapOatnaru mucoun getc() MakKpOCHHU UIIUIATUIIIHA HAMOEH KWJIAJIH.
#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 akcapusT xoJariapja stdin OKUMU OWIJIaH MIILTIATHII-
rauiauru cababnu, yHuHr getc(stdin) kypuHuUIIUra SKBUBAJIECHT OyiraH int
getchar() makpocu anukianrad. FOxopumarum mmconga «ch=getc(stdin);»
kKaropunu «ch=getchar();» kaTopu OunaH aJIMAITUPUIIT MyMKHH.

benrunun oxkuMra uyukapuil y4yH putc() Makpocu aHMKJIaHTaH Ba
YHUHT MPOTOTUITH

int putc(int ¢, FILE*stream)

KYpUHUIIUAQ aHuKiIaHrad. putc() ¢QyHkmuscu stream HOMH OwiIaH
Oepwiran okumra ¢ OenruHu yukapaau. OyHKIUsS KaWTapyBuUd KUWMAaTH
cudaruga int Typura ainaHTUpWiIraH ¢ Oenru Oynmamu. Arap OeNruHH
yuKapuiaa xaronuk pyi 6epca EOF kaittapunaau.

putc() ynkumsicuan crangapt stdout okumMu OusaH OoOFfJaHraH
x0J1atu - putc(c,strout) yuyH putchar(c) Makpocu aHUKJIaHTaH.

Carpiapum yKuul - é3um pyHKuusiIapu

OKuUMJaH caTpHU YKUIIra MyJDKaIaHrad gets() (yHKIUSCUHUHT
NPOTOTUITU

char * gets(char *s);

KYpUHUIIMAA aHUKJIaHTaH. gets() QyHKIusACH CTaHIapT OKUMIAH CaTpHHU
VKUUIA Ba YHU S y3rapyBUMCHUTa Xovnamrupaan. KonnamTHPUII TauTH-
na okumuaru ‘\n’ Oenrucu ‘\0° Oenrvcu OwIaH alIMalmITUpuiIaan. by
(GYHKIUSHNA WOUIATALIAAQ YKWIAETraH CATPHUHT Y3YHJIUTH S caTp YYYyH
QKpaTWITaH OW Y3YHJIUTHJAH OIMO KETMACIWTMHU HazoparT KWJIMII
Kepak Oyaau.
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puts() hyHKIMSICH
int puts(const char *s);

KypuHUIIMAa OYIn0, y cTaHapaT OKUMIa apryMeHTa KypcaTuiIral caTpHU
yukapagu. byHnma carp oxupura sHru carpra yram Oenrucu  ‘\n’
KYIuiaad. Arap caTpHU OKMUMTa 4YuKapuil MyBaddakusatiaun 6yica puts()
¢ynkumsicu manpuii Oynmaran conny, akc xonna EOF kalitapaau.

Carpuu yKum-&3uin (QyHKIUATIAPUHN HUIUIATUAIITAa MHCOJ TapuKa-
CUJla KYMHUIAru IpOrpaMMaHu KEITUPHUILIL MyMKHH.

#include <stdio.h>

int main()

{

char *s;

puts (”Satrni kiriting: “);
gets(s);

puts (”“Kiritilgan satr: ”);
puts(s) ;

return O;

dopMaTIM YKUII Ba €31 (PYHKUMATIAPH

®opmatnu ykum Ba &€3um  GyHkusimapu - scanf() Ba printf()
¢ynkumsuiapu C TUIMIAH BOPUCIUK OWJIaH OJIMHTaH. by GyHKUMsIapHU
uniatuin yuyH «stdio.h» capnasxa ¢ailinau nporpaMmmara KyIIdill Kepak
oynau.

®dopmatnu yruin pyHkuusicu scanf() Kylngara mpoTOTHUIITa 3ra:

int scanf(const char * <dbopmar>[<aapec>.,...])

by ¢yHK1usa cTangapt okuMaaH OepuiraniapHu GopMaTin YKUITHH
amanra omupaau. OyHKIUS, KAPUII OKMMHJIATH MalIoOHIap KeTMa-KeT-
JUTH KYpUHUIIUJATH OeNTWIapHu Oupma-Oup YKuaum Ba Xap Oup
MaioHHU <dopmaT> caTpujia KEeATUPWIraH (opMar aHUKJIAIITAPYBYH-
cura Moc pasuiia popmariaiian. Okumaaru xap Oup MaigoHra gopmar
AHUKJIAIMNTAPYBYMCH Ba HATWKA JKOWJIAMIAIUTAH Y3TapyBUYMHUHT aIpecH
Oynumm maprt. bomkawya alTranma, OKUMAArd ManioH (aXKpaTWUITraH
Oenruiap KeTMa-KeTIUIrn) KypcaTwirad (opmaTiaaru KuilmMaTra akCIaHTH-
pwiIaad Ba Y3rapyBYd OWJIaH HOMJIAHTaH XOTUpa OVyiarura >KOMIaIiTH-
puwiaau (cakiaananu). OyHKIUS OKUMIAH OepUTaHIIApHU YKUII >Kapaé-
HUHU «TYIAUPYBYM OCNTUHUY» ydpaTraHja €Kd OKUM Tyralld HaTH)Kacuja
TyXTatTuimu MyMKUH. OKMMIaH OepriiraHiIapHU VKHIT MyBa(aKKUSTIN
oyinca, pyHKIMsS MyBapaKKUSITIN aliJlaHTUPUIITaH Ba XOTUpara cakJiaHTaH
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MaiiJIOHJIap COHMHU KalTapaau. Arap xed Oup MalJOHHU cakJiall UMKOHU
oynmaran Oyinca, ¢ynkiuss 0 kuiimMaTuHua Kaltapaau. OKUM oxupura
kenmub® kosranjna (¢aitn €ku caTp oxupura) YKuIlra Xxapakar Oyica,
dbynkuus EOF kuitmaTuHu Kaiitapaau.

®opmarnam catpu - <dopmar> Oenrwiap catpu Oynub, y ydra
Touara OyIuHaIN:

— TYJIIUpyBYM Oenruiap;

— TYAAupyBYM Oenruiapaan Gapkiau oenruiap;

— (dopmaT aHUKJIAMITUPYBUYMIAPH.

Tynoupyeuu-6encunap — 0y npoben, \t’, ‘\n’ 6enrunapu. by Oenru-
nap GopMatnami caTpuiaH YKUIaIu, JIEKUH CaKJIaHMalIH.

Tynoupysuu oOeneunapoarn apxiu oeneunap — Oy KoiaraH Oapda
ASCII 6enrunapu, ‘%’ Oenrucunan Tamkapu. by Oenrunap ¢gopmariard
caTpuiaH VKU1, JJEKUH CaKJIaHManIu.

12.1—xanBan. dopMar aHUKIATUPYBUYWIIApU Ba YJIApHUHT Bazudacu

Komnonenra Byaumu Basugacu
HAPT €KU MYK
[*] Ny Hapbatmaru kypub uyukmiaétran Mai0H

KUMMATUHU y3rapyBuura
y3namrupmacinuk oenrucu. Kupun
OKMMUJIATH MaI0H KYpUO YNKHUIIA N,
JIEKMH Y3rapyBUM/Ia CAKIAHMANIHN.

[<keHTJIHK> | Ny MainoH KeHTJINTUHU
AHUKNAIITHPYBYUCH. Y KMIIa{UraH
OeJITMIapHUHT MaKCUMaJl COHUHU
aHUKJIAIu. Arap OKUMAA TYJIIUPYB—UH
Oenru €xku anMalTUpUIManIuran oeiaru
yupacu (yHKIMs HUcOAaTaH KaM COHJIaru
OeJITMJIApHU VKU MYMKHH.

[FIN] Ny V3rapyBun KypcaTKMUMHHHT
(ampecununr) moaudukatopu: F— far
pointer; N- near pointer

[h[1|L] 148% ApPrymMeHT TypUHUHT MOAU(PUKATOPH.
<typ Oenrucu> OUJIaH aHUKJIAHTaH
y3rapyBUMHUHT KUCKa (short - h) éku
y3yH (long —1,L) kypu—Hummuu
aHUKJIAUIH.

<typ Oenrucu> Xa Oxumparu O6enruiapHu
AIMAIITUPWIIAJIUTAH Typ OeJIrucu
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Dopmam AHUKIAQUMUPYSYUUIAPY — OKUM MaWJOHUJAru OeNruiapHu
KYypuO 4YuKuIl, VKUII Ba aJpecu OuiaH OepuiiraH y3rapyBuWjiap Typura
MOC paBHIlJIla aJIMAIITUPHUIL Kapa€HUHU OolKapaau. Xap Oup ¢opmar
AHUKJIAITHPYBUYMCUTAa OUTTa Y3rapyBUM aJpecu MOC KEJHUIU Kepak. Arap
dopMaT aHUKJIAMTUPYBYHIIAPK COHU Y3TrapyBUWIap/aH Kymn Oyica, HaTH-
Ka HUMa OYJIUIIWHU OJAWHIAH auTHO OynMaiau. AKC Xojaa, SbHU
y3rapyBuuiiap COHM Kym Oyica, OpTHKYa Yy3rapyBuwiap HWHoOaTra
OJIMHMAaMNIH.

dopMaT aHUKIATAPYBUYUCH KyNUIard KYPUHHUINTA 3Ta:

% [*][<kenrmux>] [F|N] [h|]l|L] <typ 6enrucu>

dopmaT aHUKJIAMTUPYBUKUCH ‘%’ OenarucujaH OolIaHAIu Ba YHJAH
KeiiuH 12.1—kanBania KeATUPUIITaH apT €KW apT OyIMaraH KOMIOHEH-
Tajnap Kejaau.
12.2—kaaBan. AIMaIITUPWIAIUTAH TYp aJIOMaTH Oelruiapu

Typ KmizaeTraH AprymenT Typu
aJIoMaTH KHiiMAT
CoH Typuaaru apryMeHTt

d,D Vunuk 6yTyH int * arg éku long * arg
E,e CysyBum HykTanu coH | float * arg

F CysyBum HykTanu coH | float * arg
G,g CysyBum HykTanu coH | float * arg

O CaxkKu3IMK COH int * arg

O Caxkku3mmK CoH long * arg

I VHINK, cakku3mk Ba | int * arg

VH OATWIMK OYTYH COH
I Vunuk, cakkusnuk Ba | long * arg

VH ONTWIMK OYTYH COH

U Nmopacus yunuk con | Unsigned int * arg
U Nmopacus yunuk con | Unsigned long * arg
X VH onTHITHK COH int * arg
X VH onTHIHK COH int * arg
benrumap
S Carp char * arg (Oenruyiap MaccuBm)
C benru char * arg (Oenru y4yH MalI0H KSHTJIUTH

Oepunui MyMKuH (MacanaH, %4c). N
OenryaaH TalIKWI TONraH Oenruiap
MaccuBHra kypcatkuu: char arg[N])

% ‘%’ b6enrucu Xe4y KaHmail alIMamTupunuiap Oaxa—
puiMaiiam, ‘%’ Oelrucu cakjaHaau.
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Kypcarkuunap

N int * arg %n aprymeHTuradya MyBaddakusTiv
VKWIraH Oenrwiap COHM, alHaH 1Ty int
KypcaTKu4u Oyiinya ajgpeca cakJIaHaIu.

P YYYY:ZZZZ ¢ku | O0bekTra kypcarkud (far* éku near®).
/777 KypyuHUIIUAIATU
VH OJTUIIAK

Okumparu Oenrunap OYyiaaruHu ajdMaliTUpWIaAUTraH Typ ajlloMaTH-
HUHI KaOyJl KWIMIIM MYMKUH OynraH Oenrmnap 12.2-xansannga
KEJITUPUIITaH.

12.3—kanBan. PopmaT aHUKIAMITUPYBYWIAPK Ba yJIAPHUHT Bazudacu

byaumm
Komnonenra A Basudacu
HIAPT €KU MYK
[O6alipoK] 40% Baiipox Oenrunapu. Yukapwiaétran Kuii-

MaTHH 4Yanra ¢€Kd VHra TEKHUCIAITHH,
COHHWHT WIIOPaCUHU, YHJIMK Kacp HYKTa-
CUHU, OXHpJard HOJUIAPHU, CAKKHU3JIMK Ba
VH OJITUJIUK COHJIAPHUHT aJIOMAaTJIapHUA YOIl
STUIIHU Oomikapaau. Macanan, ‘-¢ 6aiiporu
KMIMaTHU aXpaTWIraH YpuHra HucoOaTtal
yangaHn Oonuiad YWMKApUIIHU Ba Kepak
oynca Yuraan mpoOen OuiaH TYIAUPHUIIHU
Owngupanu, akc XoJijJa dYalm TOMOHJAH
npoOeriap OWiaH TYJIaupaad Ba JaBOMUTA
KUAMaT YNKAPHUIIA]IH.

[<KEeHIJIHK> | Ny MaiiloH KEHIVINTHHYW AHUKJIAIITUPYBYHUCH.
Yukapwiagurad O€JTWIAPHUHT MUHUMAJ
COHUHM aHUKJaiau. 3apyp Oyica kuiimar
E3WIMIINIaH OPTraH Koinap npoben Ouian
TYJIAUPUIAN.

[.<xoHa>] 140% S Anukiauk. Yukapuianurad OeIrvJIapHUHT
MakcuMasl coHuHM Kypcataau. CoHparu

pakaMJIapHUHT MUHHAMAaJ COHUHM.
[FINJh[1|L] Ny Viyam  moaubukatopu. ApryMEHTHHHT
kucka (short - h) éku y3ysn (long —1,L) xypu-
HUIIIMHY, aJIpEC TYPUHU aHUKJIANTH.

<typ Oenrucu> Xa ApryMeHT KuiMaTh aJIMallTUPWIAJIUraH
Typ ajJoMaTH OeJIrucH

dopmatiu €3umm GyHkuusacy printf() Kyiugaru mpoToTUNTa 3ra;

int printf(const char * <dhopmar>[,<aprymenrt>,...])
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By ¢yHkius crangapt oxkumra ¢opmaTianraH YUKAPUIIHM aMalra
omupanu. OyHKIKS apryMeHTIap KeTMa-KETIUTUaru xap Oup apryMeHT
KUUMaTHHU KaOyJl Kujaau Ba yHra <dopmar> caTpujard Moc gopmat
AHUKJIAIITUPYBYMCHHU KYJUIAUIU Ba OKUMIa YUKAPaIH.

12.4—xkanBan. printf() GyHKIUSICHHUHT aJMaIITHPUIAIUTaH Typ Oelruiapu

Typ Kyrunaérran kuiimar Yukum ¢popmatu
aJIOMATH
CoH KunMariapu

D byTyH con WNmopanu yHIuK OyTyH COH

I byTyH con Nmopanu YHauK OyTyH COH

O byTyH coH Nimopacu3 cakku3inuk OyTyH COH

U byTyH coH Nimopacu3s Yuiauk OyTyH COH

X byTtyH con Nmopacu3 ¥H onTUINK OyTYH COH
(a,b,c,d,e,f Genrmmapu UIIATAIATN)

X byTtyH con Nopacu3 ¥H oNTUIMK OyTYH COH
(A,B,C,D,E F 6enrunapu
WIIJIATUIIA]IH )

F Cy3yBun HykTanu con | [-]dddd.dddd kypunummnaru cy3yBuu
HYKTAJIA COH

E Cy3yBum nyktanu con | [-]d.dddd &xu e[+/-]ddd «kYypunu—
HIMJAru Cy3yBYM HYKTAJIM COH

G Cy3yBum HyKTaiau coH | Kypcatunran aHuKIMKKa Moc € éku f
IIAKJIMJIard Cy3YBUM HYKTaJIU COH

E,G Cy3yBun HykTanu coH | Kypcatunran aHukivkka moc € €xu f
HIAKJIMJIArK Cy3yBUM HYKTAJIU COH. €
dopmar yuyH ‘E’ yon stunaau.
benrumap

S Carpra kypcaTkuy 0-Oenrucu yupamaryHua €ku Kypca-
TUJTaH AaHUKJIMKKA OJpHUIIHIMAaryH4ya
OenTuiIap OKMMra YnKapuiau.

C bearn butTa 6enrn ynkapunaau

% Xeu HuMa ‘%’ Oenrucu OKMMIa YUKapwIain.

Kypcarkuunap

N int kypcatkuy (int* arg) | %n aprymenturaua myBaddaxusTiau
YUKapWwiIral Oeirujap COHH, ailHaH
nry int kypcaTkuuu Oyiimda anpecia
CaKJIAHA/IH.

P Kypcarkuu Aprymentaun  YYYY:ZZZZ  éxu

7777 KypuHUIIWJIArd YH OJTUIIUK
COHTa auJaHTUPHO OKUMTa YHKaApaIH.
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Xap O6up ¢opmaT aHUKIAIITUPYBUUCUTA OUTTA Y3rapyBUd aJpecud MOC
KEeJIUIIKN Kepak. Arap (opMar aHUKIAIITUPYBUYWIAPU COHU Y3rapyBUH-
JapaaH kyn Oyica, HaTWKajla HUMa OYJIMIIMHU OJIIUHAAH auTuO
Oynmaiau. Akc xoyja, SSbHUA Y3rapyBUHJIap COHHM Kym Oyica, OopTHUKYa
y3rapyBumjiap HWHOOATra OJIMHMaiau. Arap OKuUMra 4YuKapuil MyBad-
dakuaTau O6yiaca, QyHKIMS YUKapWIraH OalTiap COHMHU KaWTapaau, akc
xonna EOF.

printf() ¢dyHKUMSICUHUHT <(dopmaT> caTpu apryMEHTIapHHU ajMalll-
Tupuil, (opMatiam Ba OEpWITaHIAPHU OKHMIa YHMKAPHUII KAPAEHUHU
OollIKapaJu Ba y UKKU TypAard oObeKTaapAaH TAIIKUI TOMAJIN:

— OKHMMTa Y3rapuIlicu3 YKapuiagural oJIui Oenrumap;

— apryMeHTIIap PyMXaTHUIAaru TAHJIAHAIWIaH apryMEHTra KyJlJIaHW-
Jaaurad opMar aHUKJIAIITUPYBYMIAPH.

dopMat aHUKJIAMITAPYBYUCH KyHUJArH KYPUHHIITA 3Ta:

% [<6aiipox>][<.kenrnuk>] [.<xona>]|[F|N|h|l|L] <typ Oenrucu>

dopMmar aHukIamITUpyBuucu ‘%’ OenrucupaH OONUIaHAIMW Ba YHJAaH
keitun 12.3—kafBanja KEeNTUPWITaH MIapT €KW MmapT OyJIMaraH KOMIIO-
HEHTajJIap Keaaau.

ANMamITUpWIaIural Typ OENTMCUHUHT Kalysl KWJIWMIIA MYMKHUH
oynran oenrwiap 12.4- xanBaiijia KEATUPUITAH.

bepuirannap kuiMaTiIapyuHA OKUMJIAH YKHUII Ba OKUMTa YMKAPHILIA
scanf() Ba prinf() dbyHkusIapuaan goiganaHuIITa MACON:

#include <stdio.h>

int main()

{

int bson, natija;

float hson;

char blg, satr[81];

printf ("\nButun va suzuvchi nuqtali sonlarni,");
printf ("\nbelgi hamda satrni kiriting\n");
natija=scanf ("%d %$f %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 QoiimananyBuugad  OyTyH Ba CY3yBUH HYKTaJIH
COHJIapHW, O€NTrW Ba CaTpHM KHPUTHINHU cypaiiau. BbyHra skaBoOaH
dolianaHyBuYd TOMOHUIaH

10 12.35 A Satr
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KUMMaTIapyu KUpUTHIICA, DKpaHTa

Ogimdan 4 ta giymat o'qildi va ular quyidagilar:
10 12.35 A satr

caTpiiapu 4O0II 3TUJIaau.

DaiuIaH YKUII-E3UII (PYHKIUAJIAPH
@daiin oKMMM OWIaH YKUII-E3UIN aMaJIMHM Oakapuill y4uyH aiin
OKUMUHU O4ull 3apyp. by uniau, nporotunu

FILE * fopen(const char* filename, const char *mode) ;

KYypuHHIINAa aHukjanran fopen() QyHKIMSICHM OpKajiud amalra OUIUPHU-
nagu. Oynknus filename HomMu Ounan (aitaHu odaam, y OmiIaH OKUMHHU
Oofnaiiin Ba OKUMHHM HWJEHTU(UKALUS KWIYyBUM KYpPCATKUYHU KaBOO
Tapukacuja KaWtapanu. daitHu ounin myBaddakuaTcus OYVIraHIUTHHU
fopen() dyukmuscuauar NULL kuitmaTiu sxaBoOu Ounaupau.

[TapameTpnap pyitxatugaru MKKMHUM - mode mapamerpu (daitinHu
OUMIIl PEXKUMUHU aHUKIAUIu. Y KaOyl KAJUIIM MyMKUH OYJiran KuiMar-
nap 12.5- )xanBanjga KEITUPUIITaH.

12.5-xaaBan. ®aiin ouni pexxumiapu

Mode Daiiy1 0YMJINII X0JIATH TaBCU U
KHMUMATH
R @aiin pakat YKUII YUYH OUMIIAIU
W Qaiin €3um yuyyH ouwmnaau. Arap OyHnail Qaitn MaBxy[
Oyiica, y KailTajad €3unaau (SSHruaaHan).
A @aiinra €3yBHHM KyIIHII pexxuMu. Arap daitn maBxyna Oyica,

daiin yHUHT oxupura €3yBHU €3UII yIyH OYWIA/IN, aKC XO0JIIa
sHTY (Al sipaTriia Iy Ba €3UII PKUMUIA OUHIIA N,

r+ Magsxxya daitn y3raptupuin (YKUII Ba €3UIT) YIyH OUUIIAIH.

wt Surun ¢aitn spatunubd, y3raptupuin (VKA Ba €3WII) YIyH
oumnanu. Arap Qaitn maBxyn Oyica, yHIAard OJAUHTH
€3yBJIap YUMPUIIAIX Ba Y KalTa €3UIIra TauEpIaHaIu.

a+t @aiinra €3yBHM Kymum pexuMu. Arap (aiin maBxya Oyiica,
yauHr oxupura (EOF anomatupnan keiimH) €3yBHH €3UII
(VKMI) Y4yH OuMiiafu, akc XOJaa sHru Qailn spatuiagy Ba
€311 PeXKUMHIA OYUIIATN.

MatH ¢aitnu ounmnaéTraHIuruHyl OWIIUPHUIT yUyH (DAl OYMIIMII
pexxumMu catpura ‘t’ OenrucuHu Kymmob &€3um 3apyp Oymaau. Macanan,
MaTH Qain Yy3raptupuin (VKUII Ba €3UII) YYYH OUYMIAETraHJIMTUHU
ownaupuin yuyH “rt+” catpu €3uil kepak Oynaau. Xyau IIyHaa OuHap
¢aiiyutap yctuaa unoiam ydyyH ‘b’ OenrucuHM MIUiaTUIl kKepak. Mucon
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yuyH (Qail OYMIUIIMHUHT “wb+” pexumu OuHap (ailn SHrUIAHWIIUHUA
omnaupaIn.

@aiin y3raptupuil (YKUII-€3UI) YYyH OYWITaH/Aa, OepuiraHiapHu
OKUMJIaH YKHII, XaMJla OKMMra €3uill MyMKHH. BUpoK €3umm amanuaax
KeWUHH Aapxoyn YKuO OynMmaiau, OyHUHT YYyH YKHUII aMaluJaH OJIAWH
fseek() €xu rewind() QyHKIMSITApU YaKUPUITUIITH TTAPT.

®dapaz kunanauk «C:\\USER\TALABA\iatlkuz.txt» HOMIM MaTH
(daiinHu YKUI yuyyH ouuil 3apyp Oyicus. by Tanab

FILE *f=fopen (”C:\\USER\\TALABA\\iatlkuz.txt”,”r+");

udoaacuHu €3Ulll OpKAJId amaira omwupananu. Hatmwkana auckaa MaBxkya
oynran ¢aiin nporpammana f y3rapyBuncu HOMU OWIlaH aiiHaH Oup Hapca
ne6 TymryHwiaan. bomkada aiftranaa, nporpamMmmana keinHyanuk f ycrtuna
Oaxxapwiran Oapua amaiap, Auckiaaru «latlkuz.txty ¢ainu yctuna pyi
oepasu.

daiin oKuMHU OWITaH WIIJIAIT TyraraHjgaH KeWuH y ajfarTa EnuInim
kepak. bynaunr yuyn fclose() dyukuusicunan doigananmianu. OyHKIUS
NPOTOTHINM KyWHIArH KYpPUHUIITA 3ra:

int fclose (FILE * stream) ;

fclose() ynkuscu oxkum Ounan OOFiMK OydeprapHu To3amanau
(macanan, (aitnra €3um kypcaTMmanapu OepUINIIN HAaTIKacuaa Oydepnaa
HuFuaran OepuiraHiapHu Juckaard avira Kyaupaan) Ba GaiaHu Enaau.
Arap ¢aiinan énuim xaTtoiaukka onubd kenca, pynkuus EOF kuiimatunuy,
HOpMan xojataa 0 KuiMaTUHYA KalTapau.

fgetc() dyHKUMACK TPOTOTUITN

int fgetc(FILE *stream);

KYpUHUIIMAAQ aHUKJIAHTaH Oynuo, dailn okuMHAaH O€NrMHU YKUIIHU
amanra omupanu. Arap ykum myBad@dakustiu 0yica, pyHKUNS YKUITaH
OenruHu int Typujaru uniopacus OyTyH COHra aWnaHtupanu. Arap daiin
OXMPHUHHU YKHUINTAa XapakaT KWINHCA €KW XaTONMHK Py Oepca, (PpyHKIus
EOF kuiimaTvHM KalTapau.

Kypunu6 typubmnuku, getc() Ba fgetc() pynkuusanapu gespiau O6up
Xun umHU Oaxapanu, (apku myHgaku, getc() (yHKIUICH OEITHMHU
CTaHJapT OKUMAaH Ykuiiau. bomkauda aittranma, getc() pynkumsicu, daiin
OKMMHM CTaHJapT Kypwima Oynran fgetc() dyHKIusICH OWIaH aHUKJIAHTaH
MaKpOCIup.

fputc() byukuusicu

int fputc(int ¢, FILE *stream);
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npoTtoTunu OwnaH aHuknanrad. fputc() gynkuusacu aitn okumura apry-
MEHT/Ia KypcaTwiran OenruHu €3aau (YuKapaan) Ba y amai KWIUIIUJa
putc() byHkIuscH Ouiiad Oup Xui.

@Daiiy1 OKUMUIAH CATp YKUII YUYYH

char * fgets(char * s, int n, FILE *stream)

npototunu ounan fgets() anukinanras. fgets() dyukuusicu daitn okumuaaH
Oenruiap KeTMa-KeTIUTHHU S caTpura YKuiian. OyHKIus VKU KapaéHu-
HU OKMMJIaH n-1 Oenru YKuiraHjaH KeMuH €KW KeWMHHTHW caTpra YTUll
oenrucu (‘\n’) yuparanma tyxtataad. Oxupru xojjaa ‘\n’ OEJITHCHU XaM S
caTpra Kymuiaau. bearunapHu YKUII TyraraifaH KeMuH s caTp OXUpPUTa,
catp Tyram ajoMatu ‘\0’ Oenrucu Kymwuiaaaud. Arap caTpHU YKUII MyBad-
dakusTiun Oyica, PyHKIMSA S apryMEHT KypcaTaJural caTpHU KailTapasu,
akc xosima NULL.

®aiin okumura catpuu fputs() pyHkuusicu €pamMmuaa YUKapUIl MyM-
kuH. by QyHKIIMS npoTOTUITH

int fputs (const char *s, FILE *stream);

KYpuHUIHAA aHUKIaHTraH. CaTp OXMpHUIary SHTY caTpra YTUI OSNTHUCH Ba
TEPMUHATOpPJIAp OKMMTa 4YuKapuwiMmanau. Oxumra yukapum wmyBadda-
KusTIM Oyica, pyHkius HomaHduil con Kaiitapanu, akc xonaa EOF.

foef() pynkuusicu acnuma makpoc O0Ynuob, daitn yctuaa YKumi-E3uin
amayuiapu Oaxapunaérranaa (aitm  oxupu Oenrucu  ydparaH €Eku
nykuruau ounaupand. OyHKIus

int feof (FILE *stream)

MPOTOTUIIUTA dTra OYnuo y dain oxupu Oenarucu yupaca, HoJjaH Gapkiu
COHHM KaWTapajau, Oomika xonariaapaa 0 KuiiMaTUHU KaTapaau.

Kyiinna kentupuiran Mucoiaa ¢aidnra €3uil Ba YKUIITra aMajuiapu
KypCaTUJITaH.

#include <iostream.h>

#include <stdio.h>

int main|()

{

char c;

FILE *in, *out;

if ((in=fopen ("D:\\USER\\TALABA.TXT","rt") ) ==NULL)
{
cout<<'"Talaba.txt faylini ochilmadi!!'\n";
return 1;

}
if ((out=fopen ("D:\\USER\\TALABA.DBL" , "wt+") ) ==NULL)
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{
cout<<"Talaba.dbl faylini ochilmadi!!'\n";

return 1;

}
while (!'feof(in))

{

char c=fgetc(in) ;
cout<k<c;
fputc(c,out) ;

}

fclose(in) ;

fclose (out) ;
return O;

}

[Iporpammana «talaba.txty ¢aiinn MatH ¢aiinu cudaruga VKUl
YUYyH OYWITaH Ba y In y3rapyBuMcH OwWjilaH OOfJlaHraH. XyJJId LIyHAAi,
«talaba.dbl» matH Qaitnn €3um y4yH ouwirad Ba out OuiaH OOFJIaHTaH.
Arap ¢aitapuu ounin MyBaddakusTcus 0ynca, Moc xabap Oepuiaau Ba
nporpamMma ¥3 WIIMHM Tyratagu. KelnH4anuk, Toku in (aitnu oxupura
eTMaryHua, yHJIaH Oeirujap YKWIaJd Ba dKpaHra, Xamjaa out Qainura
yukapuiaau. [IporpamMmma oxupuaa ukkuta gaiii xam Enunaau.

Macana. FanBupiu taptubmnaii ycyiu.

bepunran x BekTopuHM My(akda ycyaujga KaMalMalauran Kuiauo
TapTUOJIall KyWujarnya amajra OIIMPWIAAu: MAaCCUBHHMHI KYIIHU
NeMEeHTIapu X Ba Xy (k=1,..,n-1) conumrrupunanu. Arap x,>Xy+ 0yica,
y xosja Oy anemeHTiap y3apo YpuH anMamand. [y iyn owian OupuH4H
VTHUILJIA 3HT KaTTa 3JIEMEHT BEKTOPHUHI OXMpHUra xownamanau. KennHru
KaJaMmJia BeKTop Oommaad n-1 YpuHaaru sjeMeHTrada Kopuia Kaiija
KWIMHTaH WY1 OWJIaH KOJITaH 3JEMEHTJIApHUHI 3HI KaTTacu n-1 ypuHra
KOWJIAIITUPUIAIN BA X.K.

Fansupnu Ttaptubnam ycynu nydakdyanu TapTHONANl yCyaura
yxiani, JeKuH Xy Ba X+ (k=1,2,3,..,n-1) anementnap ypun anmamrasaaH
KEHUH «FAIBUPJIAH» YTKA3UII aMAJIM KYJUIAHWUJIAW: YaIll TOMOHJAru KH4HUK
JIEMEHT HMMKOH KaJap 4Yal TOMOHTa TapTuOiaml cakjiaHTaH XoJjijaa
kyuupwiaad. by ycyn onmuit mydakdanu Taptubiam ycyiaura HucOataH
Te3 UILUIANIN.

IIporpamMmma MatHu:

#include <stdio.h>

#include <alloc.h>

int * Pufakchali Tartiblash(int*,int);
int main()
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char fnomi[80];
printf ("Fayl nomini kiriting:");
scanf ("%s", &fnomi) ;
int Ulcham,i=0,* Massiv;
FILE * f£f1, *£f2;
if ((fl=fopen (fnomi, "rt") )==NULL)
{
printf ("Xato:%s fayli ochilmadi!", fnomi) ;
return 1;
}
fscanf (£f1,"%d", &Ulcham) ;
Massiv=(int *)malloc (Ulcham*sizeof (int)) ;
while (!feof (£f1))
fscanf (£f1,"%d", &Massiv[i++]) ;
fclose (£fl) ;
Massiv=Pufakchali Tartiblash (Massiv,Ulcham) ;
f2=fopen("natija.txt","wt");
fprintf (£2,"%d%c" ,Ulcham, ' ') ;
for (i=0; i<Ulcham; i++)
fprintf (£2,"%d%c" ,Massiv([i],' '),
fclose (£2) ;
return O;
}
int * Pufakchali Tartiblash(int M[],int n)
{
int almashdi=1, wvaqgtincha;
for(int i=0; i<n-1 && almashdi;i++)
{
almashdi=0;
for(int j=0; j<n-i-1;j++)
if (M[FI>M[F+1])
{
almashdi=1;
vaqgtincha=M[j];
M[j1=M[j+1];
M[j+1l]=vaqtincha;
int k=j;
if (k)
while(k && M[k]>M[k-1])
{
vagtincha=M[k-1];
M[k-1]=M[k];
M[k]=vagtincha;
k--;
}
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}
}

return M;

}

[Iporpammana OepwiranjapHd OKHUMJAH YKUII EKU  OKUMTIa
yukapuiiia daingan dopmatiau Ykum - fscanf() Ba é3um - fprintf() dyHk-
nusnapuaad ¢oigananwirad. by gyHkuusmapHuHr Moc paBuiiga scanf()
Ba printf() QyHkumsnapuaan dapku - ynap OepuiranjiapHu OUPUHYU
apryMeHT cudaruaa Oepuiiaqurad MaTH (ailiijian YKuiau Ba €3a/u.

Homu ¢oiinananyBun ToMoHujan kuputwianuran fl ¢aitngan
OyTyH COHJIap MAaCCUBUHMHI Y3YHJUTH Ba KUWMAaTiapu YKWJIaIud Ba
TapTubOianran Mmaccus {2 ¢aiinra €3unagm.

Bekropuu Taptubnam Pufakchali Tartiblash() ¢pynkumsicu TomoHu-
JlaH amaJira OLIMPWIAd. YHIra BEKTOp Ba YHUHT Y3YHIIUTH KUPYBYH Iapa-
MeTp Oynanu Ba TapTUOJaHraH BEKTOp (YHKIMS HATHKach cudaruaa
KauTapuiiaau.

HapOatgaru ukkuta ¢QyHKius (ain okumujgaH QopmatiamimaraH
VKUILI-E3UIITHA aMaJira OIIMPHUIITa MYJDKAUIAHTaH.

fread() pyHkumsacH Kyiinaaru npoTOTUIITA ATa:

size t fread(void * ptr, size t size, size t n,

FILE *stream);

By ¢bynkums okumaan ptr kypcatud Typran Oydepra, xap Oupu size
GaifT GynraH n Ta GepuTaHIap GIOKMHY YKMHIH. VKU MyBadhakusTIn
oynca, pyHkius YKUiIran OJIOKJIap COHMHM KailTapaau. Arap YKHIll kapaé-
HuJa gaiin oxupu yupad KoJica €KM XaTOJIUK pyil Oepca, GyHKIUS TYIUK
yKunran 6yokiaap connHu €ku () KkanTapaiu.

fwrite() pyHKIIMACH IPOTOTUITH

size_t fwrite(const void*ptr,size_t size,
size t n,FILE *stream);

KYPUHUIIM aHUKJIaHTaH. by QyHkuus ptr kypcatud Typran Oydepaan, xap
Oupu size OaillT OynraH n Ta Oepuirannap OJOKMHM OKHMMIa YHUKApaJu.
Esum myBadakuatin 6¥nca, GyHKIUS é3unrad 6710KIap COHUHU KaiTa-
panu. Arap €3uIl kapa€Huia XaToJIUK pyil 0epca, GyHKIUS TYIUK €3UIraH
omokap connau €xku 0 Katapaau.

Daily1 KYPpCAaTKUYMHU OOIIKAPUII PYHKUUATIAPH

daiin oumnranaa, y ounan «stdio.h» capnaBxa daitnmnma aHUKIaHTaH
FILE ctpyktypacu 6ornananu. by cTpykTypa xap oup ouwiran Qaiin yuyH
KOpUi €3yB YpHUHHU KYpcaTyBUM XHCOOJIaruuHu - (paiia KypcaTKMUYMHU
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Moc Kysau. Onatna ¢aiin ournranaa kypcatkud kuimatu 0 6ymaau. dain
ycTuja OaxkapuiraH xap Oup aMaljlaH KEeWMH KYpcaTKU4 KUiMaTu
VKwiran €xku ¢E3wiran OaltTinap coHura omanu. Dain KypcaTKUYHMHU
oomkapuin Gynknusanapu - fseek(), ftell() Ba rewind() pynkuusnapu daitn
KYPCATKUYUHU Y3TapTUPHIIL, KHAMATHHU OJIUII UMKOHUHU Oepajiu.

ftell() GyHKIIUSACMHUHT IPOTOTHUITU

long int ftell (FILE *stream);

KYpUHUIIIUAA aHUKJIaHTaH OYiaub, apryMeHTna KypcaTwiran (aiin Omman
OofnaHran ¢aiyl KypcaTKMIu KUWMaTUHU KaTapaau. Arap XaToJduK pyiu
oepca dyukIus -1 L kuitMaTUHY KaTapaau.

int fseek (FILE *stream, long offset, int from);

nporotunura sra oynran fseek() dyukmusicu stream ¢ainu KypcaTKUIMHHA
from >xoitura HucbOaran offset 6aiiT Macodara cypuIIHA amanra OomIMupaIn.
Marth pexxumugaru okumiiap yuyH offset kuitmaru 0 éku ftell() dynkuusicu
KaiiTapraH KuiMar OynuiuM kepak. from mapameTpu Kydujgarua Kuiimar-
JapHU Ka0yJT KWIAIIA MyMKHH:

SEEK SET (=0) - daiin 6omu;

SEEK CUR (=1) - daiin kypcaTKHYMHUHT aiilHU TaUTJaru KuiiMaru;

SEEK END (=2) - ¢aiin oxupmu.

Oyukusg Gaitn KypcaTKudu KHAMAaTHHY Y3rapTupuIil myBadpaxusr-
nu O6yica, 0 KHAMaTHHU, aKC X042 HOJIJIaH papKjiu KuiMaT KauTapaam.

rewind() dbyHKIHSICH

void rewind (FILE *stream) ;

MPOTOTUIIN OWJIaH aHMKJIaHTaH OYynuoO, daitn kypcaTkuunuu (aitn ooria-
HUIIUTA 01O KeJau.

Kylinna kentupwirad nporpammana OuHap ¢aiin OwiaH uuuiail
KypCaTUJITaH.

#include <iostream.h>
#include <stdio.h>
#include <string.h>
struct Shaxs

{

char Familiya[20];
char Ism[15];

char Sharifi[20];
};

int main|()

{

int n,k;
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cout<<'"Talabalar sonini kiriting: "; cin>>n;
FILE *oqgiml, *ogim2;
Shaxs *shaxsl, *shaxs2, shaxsk;
shaxsl=new Shaxs[n];
shaxs2=new Shaxs|[n];
if ((ogiml=fopen ("Talaba.dat", "wb+"))==NULL)
{
cout<<"Talaba.dat ochilmadi!!!";
return 1;
}
for(int i=0; i<n; i++)
{

cout<<i+l<<"- shaxs ma'lumotlarini kiriting:\n";

cout<<"Familiysi: "; gets(shaxsl[i].Familiya) ;
cout<<"Ismi: "; gets(shaxsl[i].Ism);
cout<<"Sharifi: "; gets(shaxsl[i].Sharifi);

}

if (n==fwrite (shaxsl,sizeof (Shaxs) , n,oqiml))
cout<<"Berilganlarni yozish amalga oshirildi'!\n";

else

{

cout<<"Berilganlarni yozish amalga oshirilmadi'\n";
return 3;

}

cout<<" Fayl uzunligi: "<<ftell (ogiml)<<'\n';
fclose(ogiml) ;

if ((ogim2=fopen ("Talaba.dat", "rb+"))==NULL)

{

cout<<'"Talaba.dat o'gishga ochilmadi!!!";
return 2;

}

if (n==fread(shaxs2,sizeof (Shaxs),n,oqim2))
for(int i=0; i<n; i++)

{

cout<<i+l<<"- shaxs ma'lumotlari:\n";
cout<<"Familiysi: "<<shaxs2[i].Familiya<<'\n';
cout<<"Ismi: "<<shaxs2[i].Ism<<'\n';
cout<<"Sharifi: "<<shaxs2[i].Sharifi<<'\n';
cout<<"****************************\n" ; }

else

{

cout<<"Fayldan o'gish amalga oshirilmadi!\n"
return 4;

}
do

{
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cout<<"Yo'zuv nomerini kiriting (1.."<<n<<"):";
cin>>k;
} while (k<0 && k>n);

k--;

cout<<"Oldingi Familiya: ";

cout<<shaxs2[k] .Familiya <<'\n';

cout<<"Yangi Familiya: ";

gets (shaxs2[k] .Familiya) ;

if (fseek(ogim2, k*sizeof (Shaxs),h SEEK SET))

{
cout<<"Faylda"<<k+1;

cout<<"-yo'zuvga o'tishda xatolik ro'y berdi???\n";
return 5;

}

fwrite (shaxs2+k,sizeof (Shaxs) ,1,o0gqim2) ;
fseek (ogim2, k*sizeof (Shaxs) , SEEK_SET) ;
fread (&shaxsk,sizeof (Shaxs) ,1,o0qim2) ;
cout<<k+1<<"- shaxs ma'lumotlari:\n";
cout<<"Familiysi: "<<shaxsk.Familiya<<'\n';
cout<<"Ismi: "<<shaxsk.Ism<<'\n';
cout<<"Sharifi: "<<shaxsk.Sharifi<<'\n';
fclose (ogim2) ;

delete shaxsl;

delete shaxs2;

return O;

}

IOxopuna kentupuiaran nporpammana, onauH «Talaba.daty ¢aiinu
ounap ¢aitn cudarnma €3um yuyyH OUWJIaaM Ba y oqiml y3rapyBuucH
Oownan Oornananu. lllaxc xakumaru MabJIyMOTHHM CakJOBUM N YI4amiiud
auHaMuK shaxsl cTpykrypanap maccuBu oqiml daitnura €3unanu, gaiin
Y3YHJIUTU yon KWinHuO ¢aiin énwiaau. Kehun, xyaau mry ¢ain oqim?2
HOMHU OWJIaH YKUII YU4yH OYWJIaJu Ba yHJaru Oepuirannap shaxs2 ctpyk-
Typajlap MacCHBUTa YVKWJIaIu Ba dKpaHra 4on KwinHaau. lIporpammana
daitnarn é3yBHHM Y3rapTHpHI (KaiTa E3WII) amMaira ONIMPHIraH. Y3rap-
TUPUII KWIMHUIIKA Kepak Oynran €3yB TapTuO HOMepH (doiganaHyBUH
tomoHuAaH kuputunagu (k y3rapyBumcu) Ba shaxs2 crpykTypanap
MacCUBUAAru MOC YypuHAAru cTpykTypanuHr Familiya maiinonu kiaBua-
TypajaH KUPUTWITAH SIHTM carp OwiaH ¥y3raptupuiagu. oqim?2 Qain
kypcarknuu ¢aiin oomuaan k*sizeof(Shaxs) Gaiitra cypunanu Ba shaxs?2
MacCUBHUHT Kk - cTpykrypacu (shaxs2+k) mry ypunman Oomnad daiinra
&sunaau. Keitun oqim2 ¢ainu KypcaTkudu y3rapTUPUIL KHPUTUITAH E3YB
oommra Katapuinaau Ba Oy €3yB shaxsk cTpykrypacura ykunaau xamuaa
HKpaHra 4oIl ATUIIAJIH.
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Macana. Xakukuii connap €3unrad f ¢aitnu Oepunran. f daiingaru
IEMEHTJIADHUHT ypTa apuMETHTHIaH KWYUK OYIraH »3JeMeHTIap
MUKJIOPUHU aHUKJTAHCHH.

Macananu euninn yuyH f gaiinuHu spatuin Ba KaWTagaH YHU YKHUII
YUyH O4HII 3apyp Oynanu. Spatunran dailiHUHT Oapya dJIeMeHTIapUHUHT
WUFUHANCU S Y3rapyBUMCHIA XOCWJI KWIMHAAW Ba y (ailyl 3jeMeHTIapu
conura OymuHaau. Keitmun f ¢aiin kypcarkuuu ¢aiin Oommra oyiubd
KEJIMHAAW Ba DJJIEMEHTJIAp KauTa YKWiIaaId Ba S KUMMATHUIAH KUYUK
AJIEMEHTIIap COHU - K caHab Oopuiay.

@daitHN ApaTUIl Ba YHIArd ypTa apudMETHKIaH KAYHUK COHJIap
MUKJIOPUHU aHHUKJIAIIHU ajoxuja (QYHKIUS KYpUHHUIINWA aHUKJIAII
MYMKHH.

[Iporpamma maTHHU:

#include <iostream.h>
#include <stdio.h>
#include <string.h>
int Fayl Yaratish()
{
FILE * £;
double x;
// £ dannm sSHrMDaH XOCHMJI KUIMII yYyH OuMJIann
if ((f=fopen("Sonlar.dbl", "wb+"))==NULL)return O;
char *satr=new char[10];
int n=1;
do
{cout<<"Sonni kiriting(bo'sh satr tugatish): ";
gets (satr) ;
if (strlen(satr))
{x=atof (satr) ;
fwrite (&x,sizeof (double) ,n,f) ;
}
} while(strlen(satr));// satr 6ym 6ynmMaca,TakpopJaum
fclose (£f) ;
return 1;
}
int OAdan Kichiklar Soni ()
{

FILE * f£;

double x;

f=fopen ("Sonlar.dbl", "rb+");

double s=0; // s - £ bann sneMeHTIaAPU MUFUHAUCK

while ('feof(f))
{
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if (fread(&x,sizeof(double),1l,f)) s+=x;

}

long sonlar miqdori=ftell (f)/sizeof (double) ;
s/=sonlar miqdori; // s- ypra apudpmerux
cout<<"Fayldagi sonlar o'rta arifmetiki="<<s<<endl;
fseek (£,SEEK _SET,0); // ¢ain Goumra xenmHCHUH

int k=0;
while (fread(&x,sizeof(x),1,f))

{

k+=(x<s); //ypra apubdMeTMKIOAH KUUMK DIJIEMEHTJIAp COHM

}
fclose (£f) ;
return k;

}

int main()

{
if (Fayl Yaratish())

{
cout<<"Sonlar.dbl faylidagil\n";

int OA kichik=OAdan Kichiklar Soni();
cout<<"O'rta arifmetikdan kichik sonlar miqdori=";
cout<<OA kichik;

}

else // f odainmuum sipaTmn MyBadbaxusTcus 6ynam.
cout<<"Faylini ochish imkoni bo'lmadi!!!";
return O;

}

[Iporpammana Oomr (QyHKOUSJAH TallKapu UKKATA (DYHKIUS
AHUKJIaHTaH:

int Fayl Yaratish() - nuckna «Sonlar.dbl» Homnu daitnau sipataam.
Arap dainau spatum myBaddakustiu Oynca, dyHkiua 1 KuAMaTHHH,
akc xoyija 0 kuiimMatnHU KakWTapaau. PailliHu sipaTulllga KJIaBUATypaaaH
COHJIAQPHUHT caTp KYpUHHINIM YKWJAIW Ba COHTa aWjmaHTupwiuO, Qaiinra
é3mwnanu. Arap Oyil caTp KUPUTHIICA, COHJIAPHU KUPUTHUII Kapa€HU TyXTa-
TUJIaM Ba Qai énuiaau;

int OAdan_Kichiklar Soni() - qucknaru «Sonlar.dbly nommu daitnu
VKUIII Y9yH OuMJiagu Ba (Dailyl 2JIeMEHTIAPUHUHT S ypTa apuMeTurugaa
KUYMK 3JeMEeHTIapu coHM k Tomuiaau Ba (yHKIMS HaTwxkacu cudaruaa
KauTapuiaau.

boumr ¢ynkumsga ¢ainaun spatum MyBadPakuATIA KEUTraHJIUTH
TEKIIMPUIIAIU Ba IIyHra Moc xabap Oepuiaau.
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Nanosanap

1-njaoBa
bepuiaraniapHuHr KOMIBIOTEP XOTHPACHIATH WYKH KYPUHULIU

KoMmnbroTepHUHT >kOpuil (OlepaTMB) XOTHpAacH KaTTa COHJArH,
MKKHUTA XOJIaTJIapHU A¢i1ad KOJIMII 3JIEMEHTIapUAaH Ba yJIapHU OOIIKapHIII
cxemanapujaH uoopaT OYiAraH »dJEKTPOH KypuiaMaaup. XOTupaaaru
MypOKaaT KWJIUII MyMKHUH OYJIraH 3HI KHYUK MabIyMOT OUpauru 0aiT (8
UKKWINK pa3psi, €Ku OuTiap).

AlipuM OepuiraHJapHM XOTHpaJa cakjalml y4yH Oup Oait
eTapiIuaup, MacajaaH Oeiarunap KoJjiapuHu, OomKanapu yuayH 2, 4, 8 6ailT-
nap Tanad KuauHUIM MyMKuH. Illy cabGabmu OepuiraniapHu XOTHpaaa
cakjiam ydyH cy3z (2 0ait), uxkurawean cy3 (4 0aWT) TymryHYanapu
KHUPUTHJITAH.

Kyn Gaiitinu GepuiirannapHu KaiTa MIUIAIIAA YIApHUHT WUKA OaiT-
Japura MyposkaaT KWIWIITa TYFpu Kenaau: Oy OalTiap miapTiv paBHIa
HOJIIaH Ooluiad HOMEpJaHa/ld Ba YHIJIAH 4Yamnra >Kouamand (yJIapHUHT
KOFO3/Iary KYPUHMIINA). YHIIark (HOJIMHYM) OallT - Kuuuk 6Gaiim, dan-
Jaru OXUPTH OalT - kamma 6atim ned Homnanaau (1u-pacm).

Bbaum

Cy3naru Oaiitnap HoMepiapu
1 0
Karra | Knunk
Oaiit | OauT

Cys

Wkkunanran cyznaru Oaitiap Homepiapu

3 2 1 0
Karra Kwuuk | Uxkxunanean cy3z
OailT OaiT

lu- pacm. baliT, cy3 Ba UKKUJIAHTaH Cy3 KaTTaJuKIapu

YMymaH onrasga xotupanga (akaT OyTyH HWKKWJIMK COHJIApHU
cakjaiml MyMKuH. boiika Typaaru Oepuiraniap y4yH, MacajaH Oeirdu Ba
Kacp COHJIap YUYH KOJyIalll KOUJACH KY3/1a TyTHJITaH.

[yHu Tabkuanad YTUII Kepakku, Oepuiraniap Oatiapu xotupaaa
KOMNAIIMINKM KyHujaruya: xap Oup cy3 €KM MKKWIAHTAH Cy3 XOTUpaja
KWYUK OalTIaH OolutaHa Iy Ba KaTTa 0alT OmiaH Tyraau (2u-pacm).
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Cys Hkxunanean cys baium

A
% Ya ~
bepunrannap 6aliTiapuHUHT TapTUO HOMEpIIApU
0 | 0 | 2 3 0
0 1 2 3 4 5 6

Xotupanaru 6alTiap KeTMa-KeTIUKIAPUHUHT HOMEpiapu
2u- pacm. KymGaiitnu OepuiraniiapHUHT OalTIapUHUHT HOMEpIIapH

KoMmnbroTepHUHT pakamiii 3JEKTPOH KypuiIMallapyd aMall KWJIaJurad
WKKWJIWK CaHOK CHCTeMacy OWJiaH HMIuiam (QoigaraHyBYM y9yH HOKYJai.
XoTupajard, peructpiapiara OepuiraHiapuHd udojangan yudyH aupum
xoJu1apJia 8 cCaHOK CHCTEeMacH, acocaH 16 CaHOK CHUCTEeMacu WIIaTUIIaIu.
bynna 6aiT kuiimMaT ukkuTa 16 caHOK cucTeMacujaru pakam oynaran udo-
nananaau: 00h conmaan FFh conuraua, Oy epaa h- connunr 16 canok cuc-
TeMmacuja TacBUpJaHranuHu ownaupanu. Cy3 typrra 16 caHOK cucTeMa-
cugaru pakam ownan udonananaay (0000h...FFFFh opanmuruaaru conmnap,
10 canok cuctemacuaa 0...65535).

HMmopacu3 OyTyH COHJIAp XOTHpaJa MKKWUIMK CAaHOK CHUCTeMacuiaa
&3unub, OailT, Cy3, UKKUIUK CY3, TYPTIUK CY3 KYPUHHUIIUIA E3WIHILIN
MyMKHH. Macanad, 98,0=62,,=01100010,. by epma wuHAEKC CaHOK
CUCTEeMAaCHHUHI acoch. YmOy coH Ourra OalTaaru KYpUHMIIHIA
Kyhuaaruya:

7 6 5 4 3 2 1 0
O(1 (1 (00|01 (O

3u- pacm. 98 COHUHMHT OANTAATN UKKWINK KYPUHUIIIH

Opnatna Outra OaliTgard COH HWKKHTAa YH ONTHIIMK pakaM OwiiaH
kypcatuwinanau (626). Arap, 1100010, conmHm wukku Oailitoa (cy3ma)
TacBUpJIAII 3apyp OYica, yHUHT KarTa paspsyiapu 0 OuiaH TYIAUpUIaIu.

15 14 13 12 11 10 9 &8 7 6 5 4 3 2 1 0
0 /0 0|0 [0 |0 |00 |0 |1 |1 ]0]0 |01 |0

4u- pacMm. 98 COHUHUHT Cy3/1aru UKKWIUK KYPUHUILIN

Kyimpgarn kaaBanga srajlaraH Oalt yiayamura Moc OYyTyH
UIIOPACU3 COHJIAPHUHT KUWMAT yerapanapu Kypcatwirad (1u-xansain).

186



lu-xanBan. Mimopacus OyTyH COH TypJiapu

butaap couun Vauamu Typ Kuiimat yerapacu
8 baiit unsigned char 0. 255
16 Cy3 unsigned int 0..65535
32 Wkkunmk cy3 | unsigned long 0 ..4294967295
64 Typrnuk cy3 | unsigned  int64 | 0..18446744973709551615

Viyamu GaifTmaH karTa Typiapia MIIOPAacH3 COH  TECKapH
KYpUHHIIJIA CaKJIaHaIW, S'bHU, OJIMH KWYUK OalTiiap KelluH KarTa
OaniTnap >konnamanu. Macaman, cy3 kypunummaara 0062, COHMHUHT
KOMITHIOTEP XOTHUpACUIArH KOMIAIIyBH Kyiuaaruda 0ynaau:

7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0
O |1 1]0]0 0|1 OO |0 O O[O O OO

A - aapecnu 6aiT A+1 anpecnu GalT

Su- pacM. Cy3naru 98 COHMHHUHT XOTUPaaa KOUIalyBU

Nmopanu OyTyH COHJIap KOMIIBIOTEpP XOTHUpAcHIA KylIMM4Ya KOJ
KYpUHHUIIUAA cakjiaHaau. MycOar OyTyH COHJIAp HMIIOpacu3 COHJIap Kabw
&3mmau. Mauduii X coHu sca 2° -|X| HIIopacus coH KYpUHULINAA E3UITa/IN,
Oy epna k - axxparwiran yadamjaara OuTiap COHH.

Macanan, 6up Oaiitna sxoinamrad -98, (-621¢) COHUHHM KYIIUM4a
KOJWHUHT KYPUHUIIIH:

e 10 canok cucremacuaa: 2° - |-9810| =256 -98 =158;
e 16 canok cucremacuaa: 1004-[-6214| = 9E;
e 2 canok cucremacuzga: 100000000, -01100010,=10011110,.

Niopanu OyTyH COH €3wiran OauTHUHT KatTa paspsiau (7 pa3psiin)
COH HWIIIOPACHHMUHT ajoMaTH XucoOnaHaau. Arap 7-paspsgna 1 Oyica
OaliToa KymuM4a Kojdgard MaH(Ui COH CakKJaHAsINTH, aKe XoJjaa OanTna
MycOaT COH KoMammrad ae0 XucoOaaHaIu.

Arap -62¢ conu cy3 karranurugaa oyica, y (10000,6-62,6)=FF9E
coHura TeHr Oymaau (6um.a-pacM) Ba XOTHpaJa TECKApW KYpUHHIIIA
cakjaHaau (6m.6- pacm).

15 14 13 12 11 1o % 8B |7 & 5 4 3 2 1 n

) 1 |11 (1 {1 1|1 (|1 (1 (0|0 {1 (|1 (1|1 |0

76 5 4 3 2 1 o7 &6 5 4 3 2 1 0

ey {1 |o|0 (1 (1|11 (0|1 |1 (1 (1|1 |11 |1
A - ampecnu GafT A+1 ampecnu bafdT

6u- pacMm. Cy3naru 98 COHMHHUHT XOTUPaaa KOUIalTyBU
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Kymumya koHM TonuUI OOIIKA YCYJIU XaM MaBXYyd: OJIMH MaHpUii
COHHH MIIOpAcW3 KYypUHHUIIM 2 CAaHOK CHCTEMacuja €3Waiu, KeWUH Xap
oup pazpsannaru 0 pakam 1 pakamura, 1 pakamu sca 0 aaMamTUpUIAIM.
Xocun 6ynrad conra 1 xynmianau. Mucon yuyH 1y ycyianaa 98,y COHUHH
KyIIMM4a KOAW KyHuaarnda TONWIIaIu:

9810= 6216=01100010, = 10011101,+1,=10011110,=9Es .

Kyingarn xansanga OalT yiuamMugard COHJIAPHUHT KOMIIBIOTED
XOTUPACUJArd UYKU KYPUHUIIUTA MUCOJIIAP KeATUPUITaH (2u-KkaaBai).

2u-kaaBaj. balT yryaMuIaru COHJIAPHUHT MUKW KYPUHUILIN

10 c¢/c con 2 ¢/c xkox 10 c¢/c con 2 ¢/c KymIuM4a KoJ
0 00000000 -1 11111111
1 00000001 -2 11111110
2 00000010 -3 11111101
3 00000011 -126 10000010
126 01111110 -127 10000001
127 01111111 -128 10000000

Nmopanu OyTyH COH Typura MocC paBuiiga maHpuii Ba MycOaT

KUiiMatiap yerapacu Mapxy1 (3u-xaasain).

3u-xanai. Mimopanu coH KuiiMatiap 4yerapacu

butaap <
COHM Yiauamu Typu Yerapacu
8 baiT char -128 ... +127
16 Cy3 int -32768 ... +32767
32 UKKWIKK cy3 | long int -2147483648... +2147483647
64 TYpTIMK ¢y3 |  int64 -4294967296... +4294967295

XaKUKHH COHJIAP XOTHPaJa UKKWIMK CAaHOK CHUCTEMacuja HOpMal-
JalIraH 3KCIOHEHIMAJ IAKJIJ1a CAKJIaHAIH.

WKKUTUMK CaHOK cHucTeMacuiard HopMajulalliraH coH Je0, OyTyH
KHUCMHU J0UMO 1 TeHr, Kacp KHMCMHU - mMaHTucca (M) Ba skcnoHeHTa Ae0
HOMJIAHYBYH Jlapa)kacu (TapTuOu p) OujaH TaCBUpJIAHTaH COHra auTuUiIaau.
Macanan 111.01, connnr Hopman kypunumu 1.1 101*10'", tewr. by epna
M=0.1101, p=10, kuiimaTura TeHr.

Intel mporeccopiapu yuyH HOpMaIJaIirad COH

A=(-1)*M*N1
KYpUHHUIILIA OVIaau.

by epna:

S - COH MIIIOpACcH aHUKJIOBUM paspsa KuiiMatu. Arap s=0 Oyiica, coH
Mycoar, s=1 Xoiaa coH MaH(PU SKAHITUTUHU OWIANPAIN;
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M mantuccaBay O0<M <1 miapTHU KaHOATJIIAHTUPA]IH;

N - canok cucrema acocu (N=2);

q - XapaKTEePUCTHKA.

XapakTepucTuka COH TapTuOu p OwiaH KyWH-Iara MyHocabaTaa
oynamu: q=p+¢uxcupranean cunxcuwi. FOKopuaa Kailg KUJTWHTAH ydTa
dbopMaTHUHT Xap OUPH YUYH QuKcupianean cuidcuwl Typ-idda Oymaam.
Omarma y 2°'-1 kuitmatura tenr G6ymamm. by epma k - xapaktepuctika
VIyH aXpaTuiarad paspsmiap coHn. HopmammamradH COHHMHT OyTyH
KUCMUJIaTA pakaMm JIOMMHI paBuiiga 1 OyJraHu y4yH y KaTakka €3ull-
Maiau Ba Oy XOJlaT COH YCTHJA aMmall Oakapullja amnmnapar Japa)acuaa
nuHOOATra OJIMHAIIN.

IEEE 754 cranpmapTu Oyiinda XakWKHN COHJIAP HMKKWIMK CaHOK
cucteMacujia yuara opMatia cakjiaHaau: Kucka gopmar; y3yH popmar ()
Ba keHrauTupuiran gopmar (80 OUTIHK):

- Kucka popmar, 32 oumiuk, cuikuil - 127,0=7F ¢ (7u.a-pacm);
- y3yH opmart, 64 outiuk, cuupkuil - 10239 =3FF4(7u.0-pacm);
- keHratupwirad gopmat, 80 outnuk, cuinkuil -16383,;=3FFF 4

(7u.B-pacm).
1 6ut 8 our 23 our
Niopa (s) XapakTtepuctuka (q) Mamnrucca (M)
31 30 23 | 22 0
a)
1 6ut 11 6ut 52 our
Niopa (s) Xapaktepuctuka (q) Mamnrucca (M)
63 62 52 |51 0
0)
1 Obur 15 our 64 out
Niopa (s) XapakTtepuctuka (q) Mamnrucca (M)
79 78 64 | 63 0
B)

7Tu- pacM. XaKMKUil COHHUHT WYKHU (hopmaTiiapu

Kylinmarn >xamBaimjga XaKUKHA COH (popMaTiIapuHHUHT dYerapajapu
Oepwiiran (4u-xaaBa).

4u-xanBan. XakMKUi COH (opMaTIIapuHUHT Yerapajiapu

bepuaran ¢popmatu Kuiimat yerapacu AHUKJIUTH
(YHJIMK paKaM/a)
Kucka ¢popmar 3.4x107° .. 3.4x107° 7
HMkkniaHrad aHuKJINK 1.7x10°% ... 1.7x10""® 16
Kenrajitupmiras dopmar | 3.4x 10 .. 3.4x 107 19
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Mucon cudatuga 0.5;9 Ba -8.5;) COHJAPUHUHT XOTUpAJard WYKU
KYPUHHIIN AaHUKJIAWIINK:

1) 0.5,0=0.1,=1.0¥10",: s=0, M=1.0,, p=-1o, q=p+127,0=126,0=
1111110,= 7Ejs.

Ymby coHHUHT Kucka dhopmaTaaru KYpuHUIIY Kyduaaruda 0yiaam:

S Q M
0 |01111110/00000000000000000000000
31 |30 23 | 22 0

8u- pacm. 0.5 COHUHT KUCKa popMaTIar WYKU KYpUHHUIIN

2) -8.5,0=-1.0001%10"",: s=1, M=1.00015, p=310, g=p+12710
=130;0= 10000010, = 82.

Y0y COHHUHT KHCKa (popMaTaaru KYpuHUIIN Kyrugaruda Oyiaau:

q M
10000010]00010000000000000000000

31 |30 23 | 22 0
Ou- pacm. -8.5 COHUHT KUCKa (popMaTIaru WYKU KYpUHHUIITN

Bearnaap xotupana Oup OGalT koW srayuiaiiu Ba xap Oup Oenru
V3uHu kKWK ASCII (2-wnoBa) koau OuiaH €3uiiaau. YHJIa MakcuMall
paBuiia 256 Oeinryv aHUKIAHUIIM MYMKUH. Windows THU3UMHUIA HKKU
Oaiit axpatunran Unicode koa Tu3uMmu KupuTwiradH. by tuszumpaa xap
MW andasutiap yuyH 256 Oenrumjgan ubopaT OViAraH Ba Maxcyc
HOMEpJIaHTaH KOJJIallIap KUPUTHUIITaH.

Catp Oy - Genrmnap KeTMa-KeTIWTH Ba y XOTHPAaJia XaM XYJIU IIyHIan
KeTMa-KeTJIMKaaru OaiTiapna skoimamaau. MacanaH, «Bu satr» catpu
XOTHpaJia Kyiuaaruda €3uinaiau:

B| u S a t r \0
A | A+l | A+2 | A+3 | A+4 | A+5 | A+6 | A+T

9u- pacm. ASCIIZ caTpHUHT XOTHpaiaru
WYKU KYPUHUIIN

by epna A - catp OONUTaHUIIMHUHT (YHUHT KHYMK OAaUTUHUHT) aJIpECH.
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Su-xaasaJ. bomkap

2-WJI0Ba

ASCII koasap kaaBaj/uiapu

B Oearmiap koaaapu (0-31)

Muemonuk | 10 c.c. | 16 c.c. | KnaBuartypa Ma3smynu
HOMM KOAU | KOIH TYyrMacu
nul 0 00 @ Hon
soh | 01 A CapnaBxa OOIITaHUIIH
stx 2 02 B MartH OonuIaHuIIN
etx 3 03 C Marn Tyramm
eot 4 04 "D Y3aTULIHUHT Tyramu
enq 5 05 “"E Cypos
ack 6 06 “F TakuxkJian
bel 7 07 G Curnan (ToBy1II)
bs 8 08 “"H Opkara Kajgam
ht 9 09 ! ["opuzonTan Tabynsius
If 10 0A N SIHru carpra yTum
vt 11 0B K Beptukan Tabynsus
ff 12 0C L Suru caxudara yruin
cr 13 0D "M KapetkaHnu KauTapuiu
soh 14 OE "N CypulIHU MaH 3TULI
si 15 OF ~O Cypumira pyxcar 6epui
dle 16 10 P bepunrannap GoFnami KaauTu
del 17 11 ~Q 1 -KypuiMaHu OOIIKApHUII
dc2 18 12 "R 2-KypuJIMaHH OOIIKapHUII
dc3 19 13 S 3-KypuJIMaH# OOIIKAPHIIT
dc4 20 14 AT 4-KypuamMaHu OOIIKAPHII
nak 21 15 U Takkocam HHKOpH
syn 22 16 "V CuHxpoHu3anus
etb 23 17 "W VY3arunrad 070K OXHUPH
can 24 18 "X Pan xummm
em 25 19 Y Coxa Tyraimmu
sub 26 1A 4 AnMamTHpuI
esc 27 1B N Kanur
fs 28 1C N Qdaliyuiap axxpaTyBUUCH
gs 29 1D a ['ypyx axxpaTyBuu
rs 30 1E AN EsyBnap axparysuncu
us 31 IF A Mopayniap axxpaTyBUUCH
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6u-xxanBaj. AkcaanyBuu Oearmiaap (32-127)

10 16 10 16 10 16
bearn| c.c. c.c. | bearn| c.c. c.c. | bearn| c.c. c.C.
KOJIH | KOAM KOAHM | KOIH KOJIH | KOAM
32 20 @ 64 40 ¢ 96 60
! 33 21 A 65 41 a 97 61
“ 34 22 B 66 42 b 98 62
# 35 23 C 67 43 c 99 63
$ 36 24 D 68 44 d 100 64
% 37 25 E 69 45 e 101 65
& 38 26 F 70 46 f 102 66
’ 39 27 G 71 47 g 103 67
( 40 28 H 72 48 h 104 68
) 41 29 I 73 49 1 105 69
* 42 2A J 74 4A ] 106 6A
+ 43 2B K 75 4B k 107 6B
, 44 2C L 76 4C 1 108 6C
- 45 2D M 77 4D m 109 6D
. 46 2E N 78 4E n 110 6E
/ 47 2F 0] 79 4F 0 111 6F
0 48 30 P 80 50 p 112 70
1 49 31 Q 81 51 q 113 71
2 50 32 R 82 52 r 114 72
3 51 33 S 83 53 S 115 73
4 52 34 T 84 54 t 116 74
5 53 35 U 85 55 u 117 75
6 54 36 \'% 86 56 \% 118 76
7 55 37 W 87 57 A% 119 77
8 56 38 X 88 58 X 120 78
9 57 39 Y 89 59 y 121 79
: 58 3A Z 90 5A z 122 TA
; 59 3B [ 91 5B { 123 7B
< 60 3C \ 92 5C | 124 7C
= 61 3D ] 93 5D } 125 7D
> 62 3E A 94 5E ~ 126 7E
& 63 3F 95 5F del 127 7F
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Tu-xkaaBaji. AkcaanyBuu Oearuap (128-255 )(Windows-1251)

10 16 10 16 10 16
Bearn c.c. c.c. |bearn c.C. c.c. | bearn | c.c. c.c.
KOIH KOau KOIH KOIHN KON | KOAH
) 128 80 « 171 AB I 214 | D6
r 129 81 - 172 AC q 215 D7
, 130 82 - 173 AD 11 216 | D8
f 131 83 ® 174 AE 1] 217 | D9
, 132 84 I 175 AF b 218 DA
133 85 ° 176 B0 bl 219 | DB
+ 134 86 - 177 Bl b 220 | DC
T 135 87 I 178 B2 C) 221 | DD
€ 136 88 i 179 B3 %) 222 | DE
%o 137 89 r 180 B4 Pl 223 | DF
Jb 138 8A N 181 B5 a 224 EO
¢ 139 8B q 182 B6 6 225 El
b 140 8C : 183 B7 B 226 E2
K 141 8D B 184 B8 r 227 E3
h 142 8E Ne 185 B9 1 228 E4
I 143 8F € 186 | BA e 229 E5
) 144 90 » 187 BB K 230 E6
‘ 145 91 i 188 BC 3 231 E7
’ 146 92 S 189 | BD n 232 ES
« 147 93 s 190 BE it 233 E9
” 148 94 i 191 BF K 234 | EA
. 149 95 A 192 Co n 235 | EB
- 150 96 b 193 Cl M 236 | EC
— 151 97 B 194 C2 H 237 | ED
0 152 98 r 195 C3 0 238 | EE
™ 153 99 il 196 C4 I 239 EF
b 154 9A E 197 C5 p 240 FO
> 155 9B XK 198 C6 c 241 Fl
B 156 9C 3 199 C7 T 242 F2
K 157 9D " 200 C8 y 243 F3
h 158 9E 7] 201 C9 d 244 | F4
u 159 9F K 202 CA X 245 F5
160 A0 It 203 CB I 246 F6
v 161 Al M 204 CC q 247 F7
¥ 162 A2 H 205 CD 11 248 F8
J 163 A3 0 206 CE I 249 F9
o 164 A4 I 207 CF b 250 | FA
I 165 A5 P 208 DO Bl 251 FB
! 166 A6 C 209 D1 b 251 FC
§ 167 A7 T 210 D2 3 253 | FD
E 168 A8 v 211 D3 10 254 FE
© 169 A9 ) 212 D4 P 255 FF
€ 170 AA X 213 D5
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3-mi10Ba

8u-xkanBan. MaremaTuk pyHkuusiaap Kyryoxonacu (math.h)

DyHKIUA IPOTOTHIIH

baxapaauran amajau

int abs(int 1)

1 COHHU a0COJIFOT KUMMATUHH KalTapaau

double acos(double x)

Pannanna 6epunran X apryMeHTHH apKKO-
CUHYC KUMMaTHHU KalTapaau

double asin(double x)

Pannanna Oepuirad X apryMeHTHU apK-
CHUHYC KHMMAaTHHU KauTapaJu

double atan(double x)

Panunanna Gepuinran X apryMeHTHH apK-
TAHT€HC KUMMATUHU KauTapaan

double atan2(double x, double y)

Pannanma 6epunran X/y HUICOATHUHT apK-
TAHT€HCU KUWMATUHU KauTapaau

double ceil(double x) XaKuKUi X KAUMAaTUHU YHTA SHT SKUH
KarTa OyTyH COHTaua aijIaHTHpPaIv Ba YHU
XaKUKAW KYpUHUIILIA KauTapaau

double cos(double x) X paananra TeHr Oynran OypuyakHu
KOCHHYCHUHU KauTapaau

double cosh(double x) X pajuaHra TeHr Oynaran OypyakHU
rUnepOOIMK KOCHHYCHHU KauTapaau

double exp(double x) ¢" KuiiMaTHH KaiTapaau

double fabs(double x) XaKuKui COHHU a0COTFOT KUMMAaTHHH
KauTapaau

double floor(double x) XaKuKUi X KAAMaTHU SHT SIKUH KHYUK
COHI'a AWJIAHTUPAIH BA YHU XAKUKUN COH
KYPUHHILINIA KauTapaau

double fmod(double x, X COHMHHU y COHUTa OYJIUII HaTUKACUIATH

double y ) KOJITUKHU KaiTapanu. % amanura
yxuiaraH, (pakat XakuKui COH KaillTapaau

double frexpr(double x, X COHHU MaHTHUCCACUHU Ba JIapaKaCUHU

int *expptr)

aXpatud, MaHTUCCA KUMMATHHU
KauTapaJay Ba JapakKaCUHU KypCcaTUJIraH
expptr agpecura )OI THPAIN

double hypot(double x, double y)

Tyrpu yubypuakuu katetaapu Oyiinya
TUIIOTEHY3aHU XUCcoOnanan

long int labs(long int num)

num y3yH OyTyH COHHUHT a0COJIOT
KUMMAaTHHU KaWTapaau

double ldexp(double x, int exp)

X*2%P kuiimaTHu Kalitapaan

double log(double x) X COHMHUHT HaTypaJl JorapupmMuHu
KauTapaau
double log10(double x) X coHuHT 10 acocnu orapupMuHU

KauTapaau
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double modf(double x,
double *intptr)

X COHMHMHT Kacp KUCMUHH KalTapaau Ba
OyTyH KUCMUHHU Intptr ajipecra ) oilnaiiu

double poly(double x, int n,
double c[])

c[n]x™c[n-1]x""+ ...+c[1]x+c[0] momnu-
HOMHH KUUMaTHHUA XUCOOIaian

double pow(double x, double y)

x’ xucoonanau

double pow10(int p) 10° xucoOnaiiau

double sin(double x) X paJuaHra TeHr O0yiran OypuyakHU
CHHYCUHU KauTapaau

double sinh(double x) X paJguaHra TeHr 0ynarad OypyakHu
runepOoIMK CHHYCUHU KalTapaan

double sqrt(double x) X COHMHUHT KBaJpaT WIJU3WHU KauTapaau

double tan(double x) X paJiiaHra TeHr OYyyran OypuakHu
runepO0IMK KOCHHYCUHU KalTapaau

double tanh(double x) X paJuaHra TeHr OynraH OypuakHU

rUnepO0TMK KOCUHYCUHU KalTapaan
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