Bba3oBble NOHATUSA

[lporpamma coCTOUT U3 MOocnegoBaTeNnbHOCTU
MHCTPYKUNN, OQOPMIEHHbLIX B CTPOroM COOTBETCTBUU C
npaBmnnamMmu, COCTaBNALWNMN CUHMAakKcUuc 0aHHO20 S3bIKa.

Mpn co3pgaHun nporpamMm MOryT ObiTb AOMYLLEHb
CUHTaKCU4YEeCKNe U Norm4yeckmne oLmnoKu.

CuHTakcmyeckne owmnbkn — I9TO HapylleHue npaBwur
HanNUcaHMsa NPorpamMmebl.

Nornyeckne owmnbkn  pasgensaTcsd Ha  OLWMOKK
anropuTMa u ceMmaHTU4YecKkmne oLnobKN.

Owwmnbka anroputmMma - 3TO HEeCOOTBETCTBUE
NOCTPOEHHOro anroputMa Xxogy nonyvyeHuns pesynsraTta
NOCTaBfIeHHOW 3a4auu.

CemaHTn4yeckasd owmbka — HenpaBuibHOE MOHUMaHWE
CMbICNa (CEMaHTUKW) oOnepaTtopoB BbIOpPAHHOIO $3blKa
nporpaMmmMnpoOBaHUS.



AndoasuT a3bika Cu:

— MNPOMUCHbIE N CTPOYHbIE OYKBbI NTATUHCKOro andaBuTa U
3HaK nogyepkmnsanma (kog 95);

— apabckue umndopbl ot 0 0o 9;

—  cneunarnbHble  CMMBOfbI, CMbICIT W npasBuna
MCNOJIb30BaHUS KOTOPbIX OyaemM paccMmaTpuBaTb NO TEKCTY;

— pasgenuTenbHble CMMBOIbI: Npoben, cCMMBOSbI Tabynauny,
HOBOW CTpaHuLbl 1 HOBOW CTPOKMN.

Kaxxgomy 13 MHOXeCTBa 3Ha4vyeHuu, onpenensemblX OOHUM
bantom (ot 0 po 255), B Tabnuue KoOooB CTaBUTCA B
COOTBETCTBME CUMBOIT.

CumBonbl ¢ kogammn ot 0 pgo 127 (nepBas nonoBuHa
Tabnuubl) 0OAMHAKOBBLI OS5 BCEX KOMIMbOTEPOB, KoAdbl 128 — 255
(BTOpasi NoNoBMHA) MOXET OTNMUYaTbCA N OObIYHO UCMOSIb3YETCS
Onsa HauuoHanbHoOro andasuta, kKogbl 176 — 223 - cUMBOnMLI
ncesgorpadukn, a kogbl 240 — 255 — cneunanbHble 3HAKW
(MOXHO NMOCMOTPETL B npunoxenun 1 [1,2]).



Jlekcembli

3 cumBonoB andaBmta POPMUPYIOTCA JIeKCEeMbl
(3nemMeHTapHble KOHCTPYKLUUWN) SA3blka — MUHUMarlbHbIE
3Ha4YnMble eaNHULbI TEKCTa B NporpaMmme:

— nageHTndmnkaTopbl (MMeHa OOBLEKTOB);

— KntoveBble (3ape3epBUpOBaHHbIE) CIOBA;
— 3HaKK onepauunm;

— KOHCTaHThI;

— pasgenutenu (CKOOKM, To4Ka, 3andTasi, TodKa C
3ansaTon, NnpobenbHbIE CUMBOIbI).

[ paHnUbl nekcem onpenensarTca opyrnmum
nekcemMamuy, TakKMMU KaK pasgenuteny Unm  3Haku
onepauunmn, a Takke KOMMEHTapUAMW.



NoeHtndgukatop (ID) — 3ato mma nporpammHoro
oObeKkTa (KOHCTaHTbl, NEepPeMeHHOW, MEeTKWU, Tuna,

doyHKUMKN 1 T.4.).
B wnoeHTudukatope  MOrytT  UCMNOMb30BaTbCAH
naTuHckmMe OykBbl, UMAPbl N 3HAK NOAYEPKUBAHUS;

nepBbin cumBorn |ID — He undopa; npobenbl U gpyrue
cneunanbHble cumBonbl BHYTpKU |ID He gonyckatoTcs.

B Cu nponncHble n CTPOYHble OYKBbl — pasfnyHbIe
cumBonbl. gpeHtndoukatopel Name, NAME, name —
pa3finvHble OOBHLEKTHI.

KntoueBble (3ape3epBUpoOBaHHLIE) CroBa He MOryT
ObITb UCNOSIb30BaHbI B KA4€CTBE NOEHTUMPUKATOPOB.



[1pwn MMEHOBaHUM OObLEKTOB crnenyet
npuaepXuBaTbCa OOLWENPUHATBLIX COrralleHun:

— MMeHa nepeMeHHbIX N PYHKUMN ODObIYHO MULLYTCS
CTPOYHbIMU (ManbiMn) DykBamu;

— MMEeHa TUMNoB NULYTCA ¢ bonbLIon DYKBbI;
— UMEeHa KOHCTaHT — bonbLunmMmn bykBamu;

—  naeHTudukatop  AOOSMKEH  HEeCTU  CMbICH,
NOACHAKLWNMA Ha3HadYeHne oObekTa B MporpamMmme,
Hanpumep, birth _date — geHb poxgeHua, sum — cymma,;

— ecnun |ID cocTtouT u3 HECKONbKUX CIOB, Kak,
Hanpumep, birth date, To npuHaTO NMBO pa3gensaTb
cfioBa CMMBOJSIOM NoAgvYepkuBaHus, nMbo nucaTb

KaXkgoe criegywoulee cnoBo C¢ Oonblion OykBbl —
BirthDate.



KommeHnmapuu

ba3oBbll 3NEMEHT 43blka nporpaMMupoBaHUA —
KOMMeHmapuu — He SIBNAETCA JIEKCEMOMW.

BHYTpY KOMMEHTapUA MOXHO MUCMNONbL30BaTh ModbIe
OONyCTUMble Ha OaHHOM KOMMbIOTEPE CUMBOJIbI, T.K.
KOMMNUIATOP UX UTHOPUPYET.

B Cn KoOMMeHTapuu orpaHu4mBarTCd MNapamu
cumBonos /* u */, a B C++ BBeOoeH BapuaHT
KOMMEHTapusd, KOTOpPbIN HadnMHaeTcd cumBoniamu // w
3aKaH4MBaEeTCs CMMBOJSIOM Nepexona Ha HOBYHO CTPOKY.



lpocmeuwas npoespamma
PaccMOTpuM KpaTKO OCHOBHbIE YaCTW CTPYKTYPbI MpOorpamMm.

[lepen  komnmnauuen  nporpamma  obpabartbiBaeTcs
npernpoueccopoM, KOTopbin paboTaer noag ynpaBfieHUEM
OVUPEKTUB.

[TpenpoLueccopHble upeKkmuebl HAa4NHATCA CUMMBOSIOM #,
3a KOTOpbIM cCcneaoyeTr ee HauMeHoBaHMe, YKasbiBalollee
BbINOSIHAEMOE AENCTBUE.

[lpenpoueccop BLIMNOMHAET MpeaBapuUTeribHY0 00paboTKy
nporpaMmmbl, B OCHOBHOM 3TO noakntoyeHne (include) Tak
Ha3blBAEMbIX 3arofloBOYHbIX 0ansioB (0ObIYHLIX TEKCTOB) C
oObaABNeHnem CTaHOAPTHbIX OUONMUOTEYHbIX doyHKLMNA,
MCNONb3YKLWNXCA B 3TOW NporpamMmme.

Ob6bLwunn cbopmar:
#include < Umsi_chauna.h >

roe h — pacwmpeHmne 3aronoBoYHbIX Pansnos.



Ecnn nma danna 3aknio4veHo B YIrIoBble CKOOKM (<
>), TO MOWUCK JaHHoro dawna npou3BoanuTCcA B
CTaHOapTHOW nanke, ecrnn B ABONHbIe KaBblykM (* ), TO
B TEKyLLeW narnke.

K Hanbonee 4acTto ucnonb3yemMmbiM OMbnmotekam
OTHOCHATCA:

stdio.h — cogep>XnUT ctaHOapTHble PYHKLUUMN BBOAOA-
BblBOOA AAHHbIX;

conio.h — dQyHKUMM gnsa paboTbl C KOHCOJSbIO
(knaBunartypa, gucnnewn);

math.h — matematnyeckmne pyHKLNU;
iostream.h — BBOA-BbIBOA B NOTOKE;



BTopoe OCHOBHOE Ha3HayeHue npenpoleccopa —
obpaboTka MmakpoonpeaerneHun.

MakponoacTtaHoBKa onpedesiums (define)
nMmeeTt obwunm sma;

#define ID cmpoka
Hanpumep:
#define Pl 3.1415927

— B XoOe npenpoueccopHom  obpaboTku
nporpaMmmbl  unageHtndukatop Pl Be3ge Oyaer
3aMeHsATbCA 3HavyeHmnem 3.1415927.



[Tlpmep npocTenen nporpammol:
#include <stdio.h>

void main(void) // 3aronoBoK PyHKUMN
{ /[ Havano doyHkuumn

printf (“ Bbicwaa ouyeHka aHaHun — 10 ! ”);
} // KoHel, pyHKUMN

OTnnuuTenbHbin MpU3HaK PyHKUMKU — CKOOKM ( ) nocne ee
NMEHMU, B KOTOPbLIX 3aKn4vaeTcs CNnUCOoK napamMmeTpos.

Ecnn napameTpoB HET, ykasblBalOT aTpubyT void (nycrtowu,
OTCYTCTBYHOLLMN).

[lepen doyHKUMEN yKa3blBAeTCA TUM  BO3BpalLlaemMoro
pes3ynerarta, ecnu pesynsraTta HeT — void.

B dounrypHbIX ckobkax 3anucblBaeTca TEKCT (Ko4d) OYyHKUMHK, T.
€. Habop BbIMOSTHAEMbIX €0 WHCTPYKUUU, Kaxaas M3 KOTOPbIX
OKaH4YMBaeTCca CUMBONOM «;». B Hawem npumepe TONbKO
doyHKkuns printf — BbiBOA ykazaHHOW ppasbl HA 3KpaH.



B npegbioywiem npumepe Angd BbiBOA4A WUCMOMb3oBaHa
ctaHOapTHasa yHkuusa printf, onncaHHasa B dpaunrne stdio.h.

Micnonb3ysa MNOTOKOBbIM BbIBO4, 3TOT MNPUMEP MOXHO
3anucaTb cnegyrowmm obpasom:

#include <iostream.h>
void main ()

{

cout << “ 10 is the best mark ! ” << endl;
Ecnn napameTpoB HeT, atpnbyTt void MOXHO He nucarTb.

cout (class output) — BbIBOO [OaHHbIX B TMOTOKE C
NMOMOLLbIO onepaunm nobmnToBoro casura <<;

endl (end line) — nepeBoa Kypcopa Ha HOBYHO CTPOKY.



Tunbl OaHHbIX

[laHHble B 43blke Cu pasgendaTca Ha aBe
KaTeropun. npoctble (CKanspHble) W  CIOXHble
(CoCTaBHbIE) TUMbI AAHHbIX.

Tun gaHHbIX onpegenser:

— BHYTPEHHEE NpeacTaBneHne B NamMATw;
— AnanasoH AoNYCTUMBbIX 3HAYEHUN;

— Habop gonycTuUMbIX onepaumin.

ba3oBble TUNbl AaHHbIX: CUMBOJSIbHbIN — char
(character), uenbit — int (integer), BelLlEeCTBEHHbIN
00bl4HOU ToYHOCTU — float, BelWEeCTBEHHbLIN YOBOEHHOW
ToyHOCTU — double.



[laHHble uenoro Tuna MOryT ObiTb KOPOTKUMU —
short, opnuHHBIMM — Jong, co 3HakoMm — signed wu
b6e33HakoBbIMU — unsigned.

ATpnoyTt unsigned MOXeT wncCnonbL3oBaTbCA OS14
TMna char.

ATpubyT long MOXeT ucnonb3oBaTbCA ANd Tuna
double.

Tun void yka3blBaeT ero oTcyTCTBMeE.

CnoXHble TuNbl OaHHbIX: MacCCUBbl, CTPYKTYpbl —
struct, obbeanHeHns — union, nepeyncrnedns — enum.



JInana3oH U 00beM ITaMATH JaHHBIX

Ob0beM namdaTu

Tvn (6aiiT) [1nanasoH 3Ha4YeHun
char 1 -128 ... 127
int 4 —2147483648 ... 2147483647
short (int) 2 —32768 ... 32767
long (int) 4 —2147483648 ... 2147483647
unsigned int 4 0...4294967295
unsigned long 4 0...4294967295
float 4 3,14*1073% ... 3,14*10°°
double 8 1,7 *107°% 1,7 *103%®
long double 10 3,4*1074932 | 3,4 *1049%2




Heknapayusi o6bekmos

Bce o00bekTbl nporpammbl (KpomMe camooripe-
OeNeHHbIX KOHCTaHT) Heobxoanmo aeknapupoBaTb, T.€.
00BbABUTL KOMMUAATOPY 00 NX MPUCYTCTBUMN.

Obwmnm dpopmaT 0OBLABNEHUS:
Ampubymbil Cnucok-O6bekmos;

onemMeHTbl Criucka pasnensaiTcsl 3andaTbiMK, a

Ampubymbr — pasgenutenamm (xota O6bl OOHUM
npobenom), Hanpuvep:

long int |, J, K;



ATpNOYTLI MOTyT ObITb CrieayrLWMMU:

Knacc namssimu — onpepensieT cnocob pasmeLleHuns
B nMamaATtn (CTaTudeckad, OuHamuyeckasi), obnactb
BUOMMOCTU N BPEMS XU3HWU (MO ymon4yaHuiwo — auto),
OaHHble aTpubyThl OyayT paCCMOTPEHbI MO3XKE;

Tun — 0a3oBbIN TUM, UKW CO3OaHHbIA PaHEEe TUrM
[Tonb3oBaTensa (No ymonyaHuo — tun int).

Knacc namatn n tun — atpmbyTbl Heobs3aTenbHbIE U
npu OTCYTCTBMM OOHOMO0 U3 HUX (HO He o0beunx
OHOBPEMEHHO) YCTaHaBMNUBAIOTCA MO YMOTYaHUIO.

[Mpumepbl geknapauum NpocTbiX OObEKTOB:

char SS; int 1, j, K; double a, b, Xx;



HaHHbIe ueno2o muna (integer)

Tun int — Lueroe YuCcro, OObIYHO
COOTBETCTBYHOLLEE ECTECTBEHHOMY pa3Mepy LenbIX
yucen.

Kesanugukatopbl short n long ykasblBalOT Ha
pasnuyHblie pas3Mepbl U onpegensatoT obbemM NamaTy,
BblAenseMbly Nog HUX, Hanpumep:

short Xx;

long Xx;

unsigned x = 8;

— Jeknapauus ¢ nHuymanmsauymen Yncnom 8;
aTpubyT int B 3TUX cny4yasix MOXeT ObITb OMyLLEH.



[na onpegeneHna  KOHCTAHTHbIX  3HAYeHUU  MOXKHO
ncnonb3oBatb  arpubyt const, yKasblBaloWMW  3arpeT
N3MeHeHNA BBeOEHHOW BENUYUHbI B MporpamMmme, Hanpumep

const N = 20; Unu const double Pl = 3.1415926;

ATpnbyTel signed v unsigned nokasbIBalOT, Kak UHTeprpe-
TUPYETCA CTapwun OUT — KaK 3HaK UMM Kak YacTb Yucna:

- 3HaK 3Ha4yeHune 4ynucna
i
31130 29 ... 2 1 0| —Homepa our
] 3Ha4YeHue vymncna
unsigned
31 30 . 210




JaHHble cumeonibHO20 muna (char)

Jllobon cumBOon B nNamMaATM  3aHUMaeT oauH bBant U
COOTBETCTBYET KOHKPETHOMY KOAY.

Ona  nepcoHanbHbix  kKomnbtoTepoB  ([1K)  Hambonee
pacnpoctpaHeHa ASCI/l (American Standard Code for
Information Interchenge) Tabnuua kogos (cMm. [MpunoxeHue 1).

[laHHble Tuna char paccMaTpuBalrTCA KOMMUMIATOPOM Kak
Luenblie, No3ToMy MOXHO WCMNOMNb30BaTb BeNMYUHbI CO 3HAKOM
signed char (no ymon4yaHuio) — cMMBOJSIbl C Kogamu oT —128 ao
+127 n unsigned char — be33HakoBble CMMBOSIbI C Kogamu oT O
0o 255.

[Tpumepbl:

char res, simv1, simvZ2;
char sim="s',

— Aeknapauus CUMBOMNbHOWU NEPEMEHHOU C UHMLUManM3aunemn
CUMBOJIOM 8.



JaHHble sewecmeeHHo20 muna (float, double)
XapaktepucTmka gaHHbIX:

Tun MaHTuncca [Mopsgok

/ undpp nocne

float (4 6anTa) . + 38
3anaToun

double (8 GanT) 15 + 308

long double (10 6anT) 19 + 4932

[lepemeHHas Tuna double dbopmanbHO COOTBETCTBYET TUMY
long float.

BHyTpeHHee npeacrtaBreHne 3TUX AaHHbIX COCTOUT W3
MaHTUCCbI U NMopLAaaKa, T.e.

< MaHTucca > * 10 = 'opaack>



KOHCTAHTDI

KoHcTaHTaMn HasbIiBalOT BEMUYUHbLI, KOTOPbIE HE WU3MEHSIIOT
3Ha4YeHun BO BPEMS BbIMONTHEHUS MPOorpaMmbiI.

KoHcmaHma — amo Headpecyemasi eesiuquHa W, XOTsl OHa
XpaHUTCA B NaMATU, onpeaennuTb ee afpec HEBO3MOXHO!

KoHCTaHTbl Hemnb3s Ucnonb3oBaTb B F1EBOW YacTu onepauum
npucBanBaHUs.

B a3bike Cu KOHCTaHTaMm SIBNSAOTCS:
— camoonpeneneHHble KOHCTaHThI,
— UMeHa (ngeHTndnkaTopbl) MaccmBoB U PYHKLINK;

— 3NEMEHTbI NePEYNCIIEHNN,



LleﬂO‘-lUCﬂeHHble KOHCMaHmbI

JdecsmuyHbie KOHCcmaHmMbI — 310 Habop undp 0...9, nepeas u3
Komopabix He 0 (Co 3HaKoM nnmn 6e3 Hero).

[na ANVHHBIX UernbiX KOHCTAHT YKasbiBaeTcs npuadHak L(/) — 273L
(273[). KoHcCTaHTa, KOoTOpad CrMWKOM AOfWMHHA Ansa Tuna int,
paccMaTpuBaeTca Kak long.

BocbMepu4yHblie KOHCmaHmbl — 370 Habop uudp ot 0 go 7,
nepeasi u3 komopsbix 0, Hanpumep: 020 = 16 — gecaTnyHoe.

LllecmHaduyamepu4Hble KOHCcmMaHmbI — Habop umdp ot 0 4o 9 n
bykB oT A go F (a...f), HaumHaowasaca cumonamm 0X (0x), Hanpumep:
0X1F (0x1f) = 31 — gecAaTnyHoe.

BocbMepuyHble M WeCTHaguaTePUYHbIE KOHCTaHTbl Takke MOoryT
bbITb long, Hanpumep, 020L nnn 0X20L.

NMpumepbl LernovYncrieHHbIX KOHCTAHT:

1992 777 1000L — NECATUYHbIE;

0777 00033 O1L — BOCbMEPUYHbIE;
0x123 0XO0O0ff Oxb8000L — wecTHaguaTepUYHbIE.



KoHcmaHmbI eewiecmeeHHO20 muna

[1aHHbIEe KOHCTaHTLI pa3MellarTca B naMmaTn no doopmaty double v
MOryT UMEeTb ABe PopMbil:

1) ¢ PMKCUpoBaAHHOMN TOYKON:
*tn.m (n, m— uenasa n gpobHasa YyacTu Ynucna);

2) C nnaeawwWen TOYKOM  (BKCNoHeHuuanbHasa  dopma)
npeacTaBnsieTcs B BUOE MAHTUCChI U nopsaaka:
tn.mE*p

rae *n.m — maHTucca (n, m — uyenaa v gpobHas Yactn yncna), E (unu
e) — 3HaK 3KCMOHEeHTbI, p — nopagok. Hanpumep, 1,25-10"% moxHo
3anucatb 1.25E-8 wnn 0.125E-7

[Tpnmepbl:
1.0 -3.125 100E-10 -0.12537e+5

[Tpobenbl BHYTpW Yncen He gonyckatotca. [na pasgeneHmsa uenown
n ApobHOW 4acTu ucnonb3lyeTcs Todyka. OpoOHyt0 mnn uenyr 4acTtb
MO>XHO OnyCTUTb, HO HEe 0D0e cpasy, Hanpumep,

1. (nvrin 1.0) D5 (unmn 0.5)



CumMeosibHbIe KOHCMaHmMblI
CumeosribHasi KOHcmaHma — 9TO CUMBOI, 3aKMKYEeHHbIA B

OOWHapHble KaBbIYKK (anocTpodbl), Hanpumep: 'a'.

Tak e ncnonb3ylTca crneuuanbHble ynpasnarouwme CMMBO-
nbl (escape nocnegoBaTesibHOCTU), Hanpumep (nepBbin CUMBOI
obpaTHbIN criew):

\n — HOBas CTPOKA,;
\t — ropusoHTanbHas Tabynsayus;
\0 — HyneBowW CMMBOI.

[1lpn npuceamBaHUM CUMBOSIBHON NEPEMEHHOWN OHU OOSTKHbI
ObITb 3aKnNtO4YeHbl B anocTpodobl.

TekcToBble CMMBOJSIbI HENOCPEACTBEHHO BBOOATCHA C KnaBu-
aTypbl, a crneuuanbHble U ynpasnawowmne — NpeacraBnsaloTCA B
NCXOOHOM TEKCTE napamum cumBorioB, Hanpumep: \\ — obpaTHbIn
cnew,; \' —anoctpod; \" — KaBbIYKM.

[MpMepbl CUMBONbHbIX KOHCTaHT: ‘A" '9" '$"  '\n



Cmpokoebie KOHCMaHmMbI

CmpokKogasi KOHCcmaHma — CUMBOJbI, 3aKMNOYEHHbIe B KaBbl4ku (7).
KaBblukn He SBNAKTCA 4acTbio CTPOKW, a CrnyXaT TOMbKO And ee
orpaHnyeHunsi. Ctpoka B s3blke Cu npeacrtaBnsger cobon maccuB
cumBosioB. BHyTpeHHee npeacTtasneHne KOHCTaHTbl "1234ABC™:

|1| |2l |3| l4| IA! IBI ICI l\OI
B KOHeu CTPOKOBOM KOHCTAHTbl KOMMUASATOP aBTOMaTU4YEeCKMU
nobasnsiet Hynesown cumeosn '\O', HasbIBAEMbIN HYJIb-MepMUHamop,

KOTOpPbIA Ha nevyaTb He BbIBOAUTCH N ABMASAETCH NPU3HAKOM OKOHYaHUS
CTPOKMW.

[TpMepbl CTPOKOBbLIX KOHCTAHT:

"Summa" "\n \f Result = \n" "\"EXIT\""

ONVHHYIO CTPOKOBYH KOHCTaAHTY MOXHO pa3dUTb Ha HECKOSIbKO C
nomoLlbto obpartHoro cnewa (\). Hanpumep:

"Bbl ydumecsb 8 beropycckom 2ocyoapcmeeHHOM \
YHU8epcumeme UHgopmamuku u paoduos/ieKmpoHUKU"

KOMI'II/IJ'IFITOp BOCMPUMET TaKyko 3arimCb, Kak eanHoe Leroe.



Onepayuu, ebipa>keHusi

BbipaXkeHusa UCnosnb3yTcss ANns  BbIMUCIEHUS 3HAYEHUN
ornpenesieHHoro TuMna M COCTOAT M3 ornepaHaoB, onepauum wu
ckobok. OnepaHg MOXET ObITb, B CBOK OYepeb, BblpaXKeHNeEM
(KOHCTa@HTOW NN NEPEMEHHON).

Onepaumn 3apawT OENcTBUS, KOTopble  Heobxoaumo
BbIMOSTHUTb.

B a3bike Cn ncnonb3ytTcs YeTbipe NepBUYHbIX onepaLmm:

— ornepauns goctyna K nonsm CTpPyKTyp U obbegnHeHnn npu
NOMOLLM UOEHTNAUNKATOPOB «.» (TOYKaA);

— onepauus JoCTyna K NonsM CTPYKTYP U 0ObeanHEeHUn npu
MOMOLLM yKasaTenen «->» (CTpenka);

— onepauust ntHaekcauum «[ 1» npun obpalleHnn K arnemeHTam
MaccuBa;

— onepaums «( )» npu obpaweHnn K PyHKLNN.



Onepaunn OensaTca Ha yHapHble, OMHapHbIe N TEPHApPHbIE —
MO KONMWYECTBY Y4YacTBYHOLUMX OMepaHAoB, U BbINOMHAKTCA B
COOTBETCTBUM C npuoputetamn. [Onsg wmn3meHeHuss nopsigka
BbIMOMHEHNSA onepaLmin UCNONb3YHTCA KPYInble CKOOKN.

YHapHble onepauum UMeT Oonbwnnh  NpuopuTeT Han
BMHapHbLIMW.

bonbWMHCTBO oOnepaunn BbINOMHAKOTCA CfieBa Hanpaso.
YHapHble onepauun, onepauum npuceamBaHUS U YCNOBHas
onepauua (7:) BbINOMHAOTCSA cnpaBa Harneso.

Apugpmemuydeckue onepauyuu

buHapHble apndmMmeTndeckmue onepaunm:.

+  (cnoxeHue); — (BbluuTaHue); / (oeneHue, ons int
ornepaHdoe — ¢ ombpacbieaHUeM ocmamka); * (YMHOXEHUE);
% (ocTatok OT AeneHusi UesiIoqUCJIeHHbIX orfepaHdo0e8 Co
3HaKOM MepBOro onepaHaa — AeneHne «no Moayno»).



OnepaHgamn TpaguLMOHHBLIX apUMOMETUYECKNX orepa-Lunn
(+, —, *, /) moryT ObITb NtOBbIE OOBLEKTLI, UMEKLLME OONYCTUMbIE
TUNbl  (KOHCTaHTbl, NEPEMEHHble,  (MYHKUUKW,  INEMEHTHI
MaCcCUBOB, apuUPMETUYECKME BblpaXKEHUS).

YHapHble onepauun +,— (3HaK) onpenerieHbl TONbKO ANd
YMCNOBLIX OrMepaHaoB, MNpM 3TOM  «+» HOCUT  TOMbKO
NHAOOPMALMOHHbLIN XapaKTep, «—» MEHHAET 3HaK onepaHaa Ha
NPOTUBOMNOSIOXKHbLIN (HE agpecHada onepauusl).

[Tlopsaaok BbINONMHEHUA onepaLuni:
1) BbIpaXXeHUS B KPYrnblX CKOOKax;

2) BbluncrieHme pyHKUMN (CTaHaapTHbIE YHKUNK U QYHKLMK
nonb3oBaTens);

3) onepauun *,/, %;
4) onepauun — , + .



|_|pl/l 3adllIMCUN CITOXHbIX Bblpa)KeHI/II7I HY’>KHO WCMNOJ1b30BaATb
O6LLI,€I'IpI/IHF|TbIe MaTeMaTn4eCKmne rpaBumsa.

a
b+c

X+y -z— «<—— X+y*z -al/(b+c)

T.e. ncnonb3oBaTb KpPyrrbie CKOOKMN.

EOMHCTBEHHOW NCKMIOYUTENBHOW cuTyaumeu npwu
BbINONMHEHNN apUAMETUYECKUX ornepaunmn sBnAeTca AeneHue
Ha HOINb, Opyrne cutyauun (nepenosiHeHMe, UCYE3HOBEHME
nopsiaka Unu noteps 3HA4YMMOCTH) KOMMNUMIATOPOM
MTHOPUPYIOTCA.



Onepayusi npuceaueaHus

ObLwun popmar:
OnepaHd 1 = OnepaHo 2 ;
OnepaHoom 1 (L—3Ha4yeHue — Left-Value) moxeTr ObITb

TONbKO adpecHoe 8bipaxeHue, T.e. WMeHoBaHHas, nnodo
KOCBEHHO agpecyemMas ykasaternem nepeMeHHas.

OnepaHoom 2 (R-3HayeHue — Right-Value) moxeT OblTb
KOHCTaHTa, nepemMeHHasi u noboe BblpaXkeHne, CoCTaBleHHOE B
COOTBETCTBUM C CUHTAKCUCOM A3blka Cu.

Onepau,vm BbIMOJIHAETCA CripaBa HalleBO.

Tvin pe3ynbTaTta onpegensieTcst TUNOM fieBoro onepaHaa.
lMpueedume npumepbI «xumpbix» cumyayuu!



[MpucBanBaHmne 3Ha4yeHns B A3blke Cu paccmaTpmBaeTcs Kak
Bbipa)XEHNE, WMelollee 3HadYeHue neBOoro onepanga nocne
npucBanBaHuS.

[ToaTOMy npucBaMBaHMe MOXET BKIHOYAaTb HECKOSIbKO
onepaunn, U3MEHAA 3HaYeHUd HEeCKOSIbKMX ornepaHaos,
Hanpumep:

i=j=k=0; — k=0,j=k i=]

x=i+(y=3)—(z=0); — y=3,z=0,x=i+y—-2z

Mpumepbl HedonycmMuMbIX 8bIPaXKeHUU:

— NpucBanBaHNe KOHCTaHTe: 2=x+Y;

— npucBanBaHne PyHKUUN: getch() = I,

— npucBauBaHue pesynstaTty onepaumn:  (i+1)=2+y;



CokpauweHHble ¢popMbI onepayuu npuceausaHus!

B asbike Cn ncnonb3yoTcs OBa BMaa COKpalleHHOW 3anucu
onepaLun npuceamBaHUS:

1) BMecTo 3anucn v =v # e;

roe # — mobas apndmeTmnyeckas ornepaums; peKoMmeHayeTcs
MCMONb30BaTb 3anUcb Vv #= e;

Hanpumep, s=s+ 2; — S+=2;
3HaKu onepayuu 3anucbiearomcsi 6e3 npobersios;
2) BMecTo 3anucn x=x#1;

rae # — cumBosbl, 0603HavaoLWwme onepaunto MHKPeEMeHTa
(+1), nnbo pekpemeHTta (—1), pekomMeHOyeTcd MUCMosib30BaTb
3anunco:

NPEedUKCHYIO #Hix; ++X; --X;
Unu
NOCT(PUKCHYIO  X#H#; X++; X--'



Onepaunn MHKpeMEHTA (++) 1 gekpemMeHTa (--) — YHapHble.

Ecnu aTn onepaunn UCnonb3yrTcsa OTAEeNbHO, TO pasnmynn
MeXay NOCTUKCHOMN N NpedPUKCHON popMaMu HeET.

Ecnn ke OHM UCNONb3YIOTCSA B BblpaXXeHuun, 10

1) B npedukcHon dopme (##x) cHadana 3Ha4vyeHue Xx
n3meHnTcs Ha 1, a 3atem x BygeT NCNOMNb30BaHO B BbIPpaXXEHUU;

2) B noctdukcHonm doopme (x##) cHayana 3HadeHune X
MCMNOMNb3YETCA B BbIPpaXXEHUM, a 3aTeM U3MeEHSIeTcA Ha 1.

Hanpumep,

int X, a=2, b=25;

1) x = ++a ™ --b;
a=3,b=4x=12;

2) X =a++ "~ b--;
x=10,a=3, b =4;



lMpeobpa3oeaHue murnoe

Ecnn onepaHabl apndMeTnyecknx onepaumm MMeT O4MH
TVN, TO pe3yneTaTt onepaunm dyaeT MMeTb TakoW Xe TUr.

Ecnn B onepaumax y4acTBYHOT onepaHObl pasfinNyHbIX
TUNOB, TO OHU NMpPeobpasytoTca K «bonbwemMy» TUNY (B CMbICHE
obbemMa namsaTn), T.e. HedABHble MpeobpasoBaHMA uOyT OT
«MEHbLUNX» ODBLEKTOB K «DONbLUIMMY:

— 3HadeHus char n short npeobpasytoTtcs B int;

— ecnun oguH onepaHg double, To n apyron npeobpasyeTcs
B double;

— ecnun oguH onepaHpg long, To n gpyron npeobpasyerca B
long.

BHumaHue! Pesynerat onepaunmn 1 / 3 3HavyeHne HOJb, T.
K. 111 3 numetrot tun int !

UToOblI n3bexaTb Takoro poga owmMbOOK HEODXOOUMO SIBHO
M3MEHUTb TUN XOTA Obl OgHOro onepaHaa, T.e. 3anucbiBaTh,
Hanpumep: 1./3, T.K. 1. sewecmeeHHasi KOHcmaHma !!!



Tunel char wn int moryt cBOobOAHO CMelIMBaATbLCA B

apudomMeTnYeCcKnx BblipaXXeHnsax. [lepeMeHHble char
aBTOMaTUYeCKN npeobpasyroTcs B int.
[pwn npuceBanBaHUK 3Ha4YeHne npaBsou YyacTu

npeobpasyetTca K TUMy JIEBOWN, KOTOPbLIN U SABMASAETCA TUMNOM
pesyneraTta. [1oaTomMy HeobxoaAMMO ObITb BHUMATESbHLIM, T.K.
npu HEKOPPEKTHOW 3anucu MOTYT BO3HUKHYTb
HEKOHTPONMPYEMbIE OLLNOKN.

[Tlpn npeobpasoBaHun int B char ctapwun GanT nNpocTo
oTbpacbiBaeTcs.

Ecnn double x; int r

TO I =X, npuBeaet K npeobpasoBaHuto double B int ¢
oTbpacbiBaHMEM OPOOHOU HYacTu.

Tun double npeobpasyetcs Bo float OKpyrreHmnem.

OnnHHOe uenoe npeobpasyercas B uUenoe W char
nocpeacTBOM OTOpacbiBaHUA NMULLHUX BUTOB OOMnee BbICOKOIO
nopsiaka.



Onepauyusi s8HO20 nNpueedeHUsT muna

dopmar onepauuu:
(Tun) BbipaxeHue;
ee pesynberaT — 3HadeHue BeipaxkeHusi, npeobpa3oBaHHOE K
3agaHHomy Tuny.

PekomeHayeTcsl  ucnomnb3oBaTb 3Ty  onepauuio B
VCKMIOYUTENBHBIX CIyvasX, Hanpumep:

double X;
int n=6, k=4, m=3;
x=(n+k)/m; — X =3;

x = (double)(n + k) | m; — x = 3.333333.



CmaHOdapmHbie 6ubniuomeyHbie haunbi

B nwobon nporpamme KpOMe WHCTPYKUUA UCMOMb3YHTCS
cTaHOapTHble doyHKUMKM, BXoaswme B Oubnnoteky ssbika Cu,
KOTOpble obrieryatoT co3gaHue rnporpamMmm.

B ctaHgapTHbIX OMbnuoTeYHbixX doannax onncaHsl NPOTOTUNMbI
doyHKUMN, MaKpOChil, rnobarbHble KOHCTaHTbI. JT0
3aronoBoYHbIe doansibl C paclUMpeHneM *.h, KOTOpble XpPaHATCA B
nanke include v nogknoyarTca Ha 3Tane npeanpoLeccopHou
00paboTKu.

MartemaTtundeckne QyHKUMM d3blka Cu geknapumpoBaHbl B
danne math.h (Hekotopble B stdlib.h). B danne math.h
ONncaHbl MakKpOKOHCTaHTbI, Takne Kak, Hanpumep 1, 3to M_PI (n
apyrue).

Y OonbLWMHCTBA MaTeMaTU4ecKux QYHKUUKA aprymeHTbl U
BO3BpallaeMbl pesynsrat UMerT Tun double. AprymeHTbl

TPUrOHOMETPUYECKUX DYHKLUMIA OOMKHbI  OblTb 3adaHbl B
paguaHax (21 pagmaH = 360°).



MaTtemaTnyeckasn pyHKLMSA

VM5 yHKLMN

Jx sqrt(x)
| x| fabs(x)
eX exp(x)
X’ pow(X.y)
In(x) log(x)
19,,4(X) log10(x)
sin(x) sin(x)
cos(x) cos(x)
tg(x) tan(x)
arcsin(x) asin(x)
arccos(x) acos(x)
arctg(x) atan(x)
arctg(x/ y) atan2(x, y)
sh(x)=0.5 (e*—e™) sinh(x)
ch(x)=0.5 (e*+e™) cosh(x)
tgh(x) tanh(x)
OcTaTtoK OT AerneHna x Ha y fmod(x,y)
HanmeHbluee uenoe >=x ceil(x)

HaunbonbLiee uenoe <=x

floor(x)




N3 Obubnmnotekm conio.h npn co3gaHuu
KOHCOJIbHbIX npunoxeHun mbl dygem
NonNb30BaTbLCSA TONLKO PyHKLUMEN

getch();

KoTopaa BbINOMHAET OXuMOaHue HaxaTud
nodon KnaBuLLN;

ee pe3ynbraT — Ko4 HaXaTowu KnasuLLW.



lMTomokoebIli 6800-8b1800

[Ona BBoga-BbiBOAa B A3blke C++ MUCNOSb3YHOTCA
OBa Knacca: cin (knacc egooa), cout (Knacc enieo0a).

Oona wnx paboTbl HeobxogmMmo NOAKMIYUTL dhaunn
iostream.h.

CTaHOapTHbIM NOTOK BbiBOAAa cout rno yMOn4yaHuio
CBsA3aH CO CTaHOApPTHbIM YCTPOUCTBOM BbiBoAa stdout
(omcnnen mMoHuTOpa), a BBOAA CiN — CO CTaHAAPTHbLIM
yCcTpoucTBoM BBoAa stdin (knasmartypa).

BbiBO4 Ha 3KpaH (rmomeuwieHue 8 NomokK <<):
cout << Uma-O06bLekma-Bbieso0a;

Beoa ¢ knaBmatypbl (U3eriedeHue U3 nomoka >>).
cin >> Ums-llepemeHHOU;



[Tpumep:
#include < iostream.h >
void main ()

int i, j, k;

cout << “Input 1,]7;

cin >>|>>];

k=i+];

cout << " Sum i+ j="<<k <<end|

[* end line — nepexod Ha HOBYIHO CMPOKYy U
oyucmka 6ygepoe esoda-ebigo0a */

;



®dyHKUUU ebieo0O0a OaHHbIX Ha ducnseu

CtaHpapTHble doyHKUMM BBOAa/BbiBOAA ONMcaHbl B dhanne
stdio.h.

[1ns BbIBOQA Ha 3KpaH 4alle BCero ucnonb3yrTcs: printf v
puts.

dopmaTt PyHKLUMM POPMATHOrO BbiBOAA HA 3KpaH:
printf ( Ynpaensrowass Cmpoka , Cnucok Bbieooda );

B VYnpasensoweu Cmpoke, 3aknOYEHHON B KaBblYKWU,
3anncbIBatoT:

— [loscHAOWWI TEKCT (KOMMEHTapum);

- Cnncok mogudukatopoB opmartoB, onpeaensarowmx
cnocob BbIBOga 06bEKTOB (Npu3Hak — cumBon %);

- CI'IeLI,I/IaJ'IbeIe ynpaBnawLmne CMMBOIIbI.



B Cnucke BbisoOa yka3sbiBalOTCA BbIBOAUMbIE OOBLEKTHI:
NepeMeHHbIe, KOHCTaHTbl, BbIpa)XeHuUs1 (BblHUCIIAEMble nepen
BbIBOAOM).

Konnyectso M nopsgok dopmatoB AOSMKeH coBnagaTtb C
KONMM4YECTBOM M MOPSALAKOM CriejoBaHus nevyataeMbiX OObEKTOB.

Tak kak dQyHKkumns printf BbINONHAET BbIBOA [OaHHbIX B

COOTBETCTBUM C YKasaHHbIMW doopmatammu, dopmMar MOXET
Mcnosnb3oBaTbCsa AONa npeobpas3oBaHUst TUMOB BbIBOAUMbBIX

OOBbEKTOB.



Ecnun npusHaka mogudpmkaumm (%) HeT, To BCA nMHdopmauus
BbIBOAUTCSH KAk KOMMEHTapUM.

OcHOBHble MoauMUKaTopbl popmara:

%d— necatnyHoe uenoe vncno (int);

%c— oguH cumBon (char);

%Ss— CcTpoKka CUMBOJIOB;

%Ff — BelwlectBeHHOe Tuna float;

%Ild — pnuHHOe uenoe (long int),

%If — BewecTtBeHHoOe TuUNa double (long float).



YnpaBnsawT BbIBOAOM ChneLunanbHble nocnegoBaTeribHOCTH
CUMBOJIOB:

\n — HOBas CTPOKa;

\f — ropusoHTanbHas Tabynayms;
\b — war Ha3ana;

\r — BO3BpaT KapeTKu;

\v — BepTukanbHas Tabynauus;
\\ — obpaTHas kocas;

\' — anocTtpod;

\"" — KaBbIYKU;

\0 — HyneBoW cMmMBOI (NyCTO).



B mogmndomnkaTtopax popmarta pyHKumMmn printf nocne cumeona
% MOXHO yKasbiBaTb LUMPUHY MOMSA BbiBOAA, Hanpumep,

%5d — ans int,

%8.4If — ana double (4 undpbl Nocne 3anAaTou
On4a nongd, WMpUHOU 8 CMMBOIOB).

Ecnu ykasaHHbIX no3nuun ans BbiBOAA LENOU 4YacTu vucna
He XBaTaeT, TO NpPouUCXoauUT aBTOMaTUYECKOE pacCLUMPEHME.

Mo>XHO ncnonb3oBatb PYHKUMIO printf ANs HaxoXaeHus Kkoaa
ASCI| HekoTOporo cmmBona:

printf (" %c — %d \n", 'a’, 'a’);
DyHKUMSA
puts (Mmsa-Cmpoku);
BbIBOOAUT Ha 9KpaH CTPOKY, aBTOMaTU4YeCKM O06aBnsas K HEW
CUMBOJST Nepexoaa Ha Ha4vyano HOBOW CTPOKK (\n).
AHanorom takon doyHkunm dyaer:
printf (“%s \n”, Umsa-Cmpoku);



®dyHKUuUUu 8800a UHgopmMmayuu
dopmaTupoBaHHLIN BBOA C KiaBuaTtypbl:
scanf (Ynpaenswowas Cmpoka , Criucok Beooa);

B Ynpaessiowel CMPOKe YyKasblBAlOTCA MOJIbKO MOOMEUKaTOPbI
dopmartoB, KONMMYECTBO M TMOPSAOK KOTOPbIX [AOMKHbI CcOoBMagaTb C
KONMMYECTBOM M MOPSAKOM BBOAMMBIX OOBLEKTOB, TUN npeobpasyetca B
COOTBETCTBMM C MoANdMKaTOpPaMM.

Cnucok BeoOda — agpeca nepeMeHHbIX (Yepes 3ansATyto), T.e. Ans BBoOAA
nepeg UMeHeM NepeMEHHON yKasblBaeTCsl CUMBOST & — onepaumsa «83simb
adpec».

Ecnn BBOAMM 3HayeHWe CTPOKOBOWM MEepeMEHHOW, TO cumBosyi & He
ncnonb3yem, T.K. CTPOKa — 3TO MacCuMB CUMMBOJSIOB, @ UMS MaccmBa — 3TO
agpec ero nepBoro arnemMmeHTa. Hanpumep:

int kypc; I/ Kypc
double grant; /| CTuneHauns
char name[20]; /[ Damunus

printf (" Input kypc, grant, name \n ");
scanf ("%d%lf%s", &kypc, &grant, name);



BBoanTb OaHHble C KnaBuaTypbl MOXHO KaK B CTPOKY,
pasgensas gaHHble xots Obl ogHUM nNpobenom, Tak u B ctonbed,
HaXkmmas rnocrie Ka)xgoro 3HadeHus knasuwly Enter.

B dyHKunmn scanf ncnonb3yetcs TOT Xe Habop OCHOBHbIX
MoandukaTtopos popmaTtos, YTOo U printf.

BHumaHue! ®yHkumen scanf no dopmaty %S cCTpoka
BBOAMTCS TOMbKO 40 NepBoro npobena.

[na BBoaoa @pas, COCTOAWMX W3 CnoB, pasgeneHHbIX
npobenamun, Nncnonb3yetTca PyHKUUSA:

gets (MImsa-Cmpokoeou-llepemeHHoOU);

CumBoOIbl BBOOATCA Npu nomMoLin pyHkuum geteh().

[lpocTON €e BbI30B OpraHM3yeT 3a4epXKy BbIMNONHEHUS
nporpamMmmel 4O HaXkaTua NboW KrnasuLn.



[Tpnmep ncnonb3oBaHUA yHKUUN getch:

char s;
s = getch();
cout << “Character =" << s << end|;
cout << “Code =" << (int) s << end|;
nepemMeHHas S — CUMBOJ Ha)kaTon Knasuwu, a (int)s — koa
9TOro cumBona.

[lpn 3anycke nporpaMmmbl aBTOMAaTUYECKN OTKPbIBAOTCS
CTaHOapTHble MOTOKU BBoAA — stdin (N0 yMOn4aHUIO CBA3aH C
KrnasuaTypou) n sbiBoga — stdout (akpaH MOHUTOpPA).

BHumaHue! Beog gaHHbIX oyHKUMAMMK gets, gefch BbINoOS-
HAETCA C Mcnonb3oBaHMeM noTtoka stdin. Ecnu ykasaHHaa doy-
HKUNS He BbIMOSTHAET CBOMX OEUCTBUM (NPOCKaKMBaET), nepen
€ee WCrnosfib30BaHMEM HeOobXoaMMO OYMUCTUTBL MOTOK (Bydep)
BBOAa C nomoLbio pyHKuumn (stdlib.h)

fflush (stdin);



