Приложение 1

ОПЕРАЦИИ ЯЗЫКА C#
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WTak, MBI MO3HAKOMMIMCH C TMNAMM AAHHbIX, NIEPEMEHHLIMK ¥ NHTepanaMu. Teneps Ham
HY’KHO Hay4UTbCs MHHUMAH3UPOBATh NEPEMEHHBIE IPH NOMOLUY JIMTEPAIOR, A TAKIKE M3Y-
4HTL OCHOBHbIE oneparoph! s3bika CH#,

Onepamopusr npeacTasaior cobolf CHMBOJMEL, ¢ NOMOINBIO KOTOPBIX IIPOrPaMMa MOXET
BBIMONHATEL T€ WA HHbIE JeiCTBUA HaA NEpPeMEHHbIMH, NTATepAIaMu 1 ApYTUMH o6bexTaMu.
B pe3ynnTaTe BHINOMHEHHS ONEpaTopa BCEria MOJYYAeTCs KAKOe-TO 3HaueHHeE, MpECTaB-
nsgoitee cofoii pe3ynLTaT BLINOTHEHKHA ONlepaTopa.

Ob6bexTH NporpaMMsl, HaJ KOTOPBIMM BBLINONHAIOTCA A€HCTBHA, HA3LIBAIOTCA Onepanda-
mu. Hanpumep, onepaTop criodkeHus ducen MpUHUMAET [JBa onepania. PesynnTtaToM crioxe-
Hug Oy/IeT 4Kciio, paBHOE CyMMe 3HAUEHHMIE OTIEPaHOB, T. €. CYMME CKNaJIbIBAEMBIX YHCE].

Onepatops! ¥ onepanasl GopMUPYIOT 8LIPAXCEHUA.

W3yuenue onepaTopoB 1 BripaxeHMi A3sika CH Mbl Haynem ¢ GyHAaMEHTaILHOrO One-
paTopa npucBanBaHHs, Janee MBI paccMOTPMM apudMeTHueckHe, JOTHYECKHe, YCIOBHBIE
¥ APYTHE ONEepaTopsl, a TAKKE BLIPAXKEHHS, COCTABNASMBIE C HX TIPHMEHEHHEM.

Nanupannsanus NCPEMCHHBIX M ONICPATOP NPHUCBAHBAHMUIA

IMpexpe ueM UCNOABL30BATh NEepEMEHHYIO, MPOrpaMMa JOJDKHA 3a[aTh AIS Hee HadalnbHoe
snavenune. B g3nike C# 310 oba3atensunoe yenoeue. HavanpHoe 3HaveHne MoxeT ObITEH 3aa-
HO C TIOMOIIBIO OfiepaTopa NpUCBauBaHUA Npyu 0ObABIECHNY NIEpEeMEHHOM, a TAKXKE B TIPOLEC-
C€ BBINOJIHEHNA IIPOrpaMMEL.

BoT HeckonbkO BhIpakeHWH, B KOTOPLIX NpPHCBaUBAIOTCA HA4anbHble 3HAYECHHA Iepe-
MCHHAIM Pa3/NNYHbIX THHOB NpH OOBABICHUM 3THX NEPCMEHHBIX:

// UucnoBwe nepeMeHHHe He3 3Haka

byte myByte = 25;
ushort myShort = 0;
uint myInt = 0x1233;

ulong myLong 6786867867 ;

// 4YucroBhie NepeMeHHHE CO 3HaKOM

sbyte distanceX = -25;

short distanceY = 356;

int height = -0x1234;
long width = 567743;

// lepeMmeHHHe C NjaBapue’! TOYKOMN
float piNumber = 3.1415926F;
double eNumber = 2.71;

decimal totalAccountValue = 9000000000m;

// TeXKCTOBHMW CUMBOM
char tokenDelemiter = 'c';

// Texcromasa cTpoka
string €£irstName = “Ivan";
string message = "ToctuHmnua \'"Mockea\"";
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enum BaseColors
{
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HNuuupannsaropbl NepeMcHHbIX BCEX THNOB JAHHBIX, KpOME NEpPeuUCIEHU, BBINIAAAT
oauHakoBo. CocraBidd BeIpaKeHHe A HHHLIHANU3ALMY, BHAYalEe Bbl yKa3LIBAaeTe THN AaH-
HBIX, 33aT€M UM NEpCMEHHOM, MOTOM ONepaTop NPUCBAHBAHUA B BHJE 3HaKa paBeHcTsa (=)
H, HaKOHEl, JIHTepaj COOTBETCTBYIOLLCIO THIIA,

Iocne MuMUMARM3ALMHM NporpamMMa MOXET NPUCBOMTH NEPEeMEHHON HOBOC 3HAYEHHE
C NOMOIUBIO BCE TOIO e Oneparopa NpHcBanBaHHUA:
int x = 0;

x = 1;

31160[: MBI BHa4ane NpucBanBacm ﬂepeMeHHOﬁ X 3HAUYCHHE O, 4 3aTCM — 3HA4YCHHE 1.
Jns munuanusaundy OgHOH nepeMeHHOR MOXET MCNoNk30BaThCs Apyras, yxke WHHIHA-
JM3HpPOBAHHAA paHee IIepeMeHHasn:
int x = 0;
int v = x;
int z;
z =y;

Ecnu HeckonbKHUM MEPEMEHHBIM HYXKHO NPUCBONUTE OJHO H TO XKe 3HA4YCHHE, ITO MOXKHO Cle-
J1aTh 32 OZIUH IIPHEM NPH NOMOIIH MHOIOKPATHOrO UCNOJL30BaHHA ONepaTopa NMpHCBauBaHUA:

int x, y, z:
x:y:z:l;

Takoe BeIpakeHHE BBIYMCIAETCA CNpaBa HajeBo. BHauane 3HaveHue | npucBaMsaeTcs
NepeMEHHOH Zz, 3aTEM 3HaueHHe NepEeMEHHON z npHUcBauBaeTcs NepeMeHHoN Y, 1, HaKoHell,
3HauyeHHe nepeMeHHOH y NMpHCcBaMBacTCA NepeMeHHOH x. B pesynbrate Bce 3 nepemeHHsle
OyayT NpOMHHUIHANN3UPOBAHEl 3HAYEHHEM 1.

Naunmnanu3anus nepeyncieHui

ITo yMONYaHHIO KOMOUIATOP aBTOMATHYCCKH NPHCBAHBAET 3HAYEHHA 3JIEMEHTAM nepednc-
JIEeHUA HaYMHAas CO 3HaueHud 0.

Ecan Bam HYXHO onpeneianTh KOHKPETHBIE 3HAYEHHAA IS 3IEMEHTOB [IepeYHCIeHHs, 3TO
MOXHO CZAENATh C NOMOILBIO ONEpaTopa MPUCBAKBAHHKA (=) .

BoT npuMep HHHIIHAIH3HPOBAHHOTO NEPCUHCICHHUA:

enum Days

{

Monday = 1, // noHeJenbHUK
Tuesday, // BTOPHUK
Wednesday, // cpena
Thursday, // uerBepr
Friday, // maTHuua
Saturday, // cy6Bbora
Sunday // BOCKpeceHbe
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Hike Mbl NpHMEHHNH MHMLMANUH3ALHIO BCEX JIEMEHTOB MEpPEYUC/ICHUA LIeCTHaUare-
PUYHBIMU YHcHaMu (/i1 00o3Ha4eHUA 1eCTHAZUaTePHUYHBIX YuCeN ucroabizyercs npedukc
0x), a TaKKe U3MEHUIM Da30BbIH THI NCPCUHCIACHHS:

enum BaseColors : uint

{

Red = 0xFF0000,
Green = 0x00FF0O0,
Blue = 0Ox0000FF

[Tpy uMBMUMANM3AIMM TEpEeYHCIIEHHH MOXHO MCHONbL30BaTh BEIPAXKEHMA, 3aBHCALIHME
OT APYTHX 3JIEMCHTOB NEPEYHCICHHs, HATPUMeED:

enum BaseColors : uint

{

Red = OxFFO0000,
Green = 0xO00FFO0O0,
Blue = 0x0000FF,
White = Red | Green | Blue

3nech 3Hauenue 3neMeHTa White, o3Havarommero GeNbli 1BeT, MOIyYaeTcss MyTeM IO-
Pa3pSAHOTO CJI0KEHHA KPacHOTro, 3¢JIeHOTO 1 ronyboro KOMIIOHEHTOB 11BeTa.

IIpoBepka pe3yJibTaTa HHHHHAJIH3AHH

Teneps, Koraa Mel NO3HAaKOMMIIHCHL C OMepaTOpaM¥ HMHHLIHANH3ALHH, AaBalTe HamHIIEM
NpOCTYIO MPOIpaMMy, WHHIMAIN3UPYIOLLYIO MEPEMEHHEE HeCKOJIbKHX THNOB M OTOGpa-
ALY pe3ynsTaThl MHRIHATIN3AIMH B KOHCOJILHOM OKHE.

VcxonaHblii TeKCT TaKOM NpOTPaMMBI NTPEeCTaBACH B NUCTHHTE 1.2.

llucmunz 1.2. @atin ch01\DataTypes\DataTypesApp.cs

using System;
namespace DataTypes
{
class DataTypesApp
{
static void Main(stringl[] args)
{
string helloMessage = "Hello, C# world!";
System.Console.WriteLine (helloMessage) ;

float piNumber = 3.1415926F;
System.Console.WriteLine(@"Uucyno ""[U"" = {0}",
piNumber) ;
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System.Conscle.WriteLine("llpaBma = {0}, noxe = {1}",
itIsTruevalue, itIsFalsevalue);

char tokenDelemiter = 'c';

System.Console.WriteLine("CumBon-pasnenurens = {0}",
tokenDelemiter) ;

System.Console.ReadLine();

IIpexpme Bcero mporpamMMa HHHUMANM3HPYET TEKCTOBYK CTpoKy helloMessage
IIpH [TOMOILH TEKCTOBOrO NIHTepana «Hello, C# world!s:

string helloMessage = "Hello, C# world!";

Harnce npu nomomu Mmerona WritelLine Hama nporpamMma oTofpaxaeT COAepXHUMOE
nepeMeHHoi helloMessage Ha KOHCOIH:

System.Console.WriteLine (helloMessage) ;

OOpartuTe BHHMaHME: Tellepb MbI NEpeRaeM MeTORY WriteLine He ynuTepal, Kak 3T0
6but0 B caMoii mepBoii nporpaMMe (JicTHHr 1.1), a 3apaHee NPOMHMLHATH3MPOBAHHYIO Tie-
peMeHHy10 helloMessage. Ho pesynbsraT OyAeT TOT ke caMblii — TEKCT coobuieHus
C [IPHBETCTBHEM MOABHTCA B KOHCOILHOM OKHE.

B ciaeayrommx asyx crpokax Mbl HHHIHANH3HPYEM HHCIIOBYIO NEpeMeHHYIO B (opmare
¢ [IJ1aBaIOLIEH TOYKOH NPHOIH3HTEILHBIM 3HAYCHHEM YHCIIA T, @ 3aTEM BBIBOJHM COAEPHKH-
MOE€ 3TOH IlepeMEHHOH Ha KOHCOIb!

floatpiNumber= 3.1415926F;
System.Console.WriteLine (@"ducno ""IIMU"" = {0}", piNumber);

3nech MBI IPUMEHMIIM HOBRIH (hopMaT BbI30Ba Meroaa WriteLine. Teneps aToMy Me-
TOAY MEPERAIOTCA ABA NAPAMETPA, pa3fc/ICHHbIE 3anAToH. IlepBhlid U3 HHX NPEeACTaBAAET CO-
Ooii OyKBanbHBIH CTPOKOBBIH yuTepan @"Yucmo ""ON"" = {0}", a BTOPOH — YuCIIO-
BYIO NIEPEMEHHYIO piNumber.

Metox WriteLine ofnazaer OONbIIMMH BO3MOXHOCTAMH, HO Mbl OyneM H3y4aTh
HX [IOCTENCHHO MO Mcpe M3JIOKEHHR MaTepuala. B naHHOM ciy4ae MBI NEpeaaid MCTOAY
B KayecTBE MEPBOTO MapaMeTpa TaK Ha3bIBAEMYIO CMpOKy ¢opmama, ONpeneifiomyo, YyTo
H KaK HY>KHO BBIBOAMTH Ha KOHcolb. BTopoii napamerp npefcraBnser coboii nepeMenHyo,
COJIEPKHMOE KOTOPOii HYXKHO BLIBECTH.

Bo Bpems pabotht nporpamMmel Mero Writeline BHauale BHIBEAET HA KOHCOJb CTPO-
Ky «dumcito "IIM" = », a3aTeM BMECTO KOHCTPYKUHH « {0} » NMOACTABHT 3HAYEHHE BTOPO-
ro napaMeTpa MEeToAa, T. €. COAePKHMOE NcpeMeHHoi piNumber.

B cneaywmem ¢parMeHTe nporpaMmel, 0TOOpakaloeM CoOACPXUMOE ABYX JOMHYCCKUX
NIepEMEHHBIX, MBI TOKE YKa3aaH MeTolly WriteLine cTpoky ¢opmara:
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bool itIsFalsevValue = false;

System.Console.WriteLine("lipakna = {0}, noxe = {1},
itIsTrueValue, itlIsFalsevalue);

Ipu 06paboTke cTpoku dhopmara KOHCTPYKLMH « { 0} » CTABUTCA B COOTBETCTBHE CO-
JepxHMoe nepeMeHHoll itIsTrueValue, nepeaaBacMoe MeTody WriteLine B ka-
yecTBe BTOporo napamerpa. Koncrpykuus «{1}» 3aMeHAETCA COAEPXKHMEIM MEPEMEH-
Ho#l itIsFalseValue, nepefasaeMoii MeTony WriteLine yepes TpeTHii napaMeTp.

C nomompo OAHOro obpallieHHA K MeToNy WriteLine MOXHO BHIBECTH Ha KOHCONb
HECKOJIBKO 3HA4YCHHH, yKa3blBas UX B IAapaMeTpax MeToja rocie crpokH dopmara. 31UM
yAOoOHBIM IPHEMOM MBI Oy/leM 4acTo I0JIb30BAThHCS B HALIMX IPUMEPAX MPOTrPaMM.

B 3aBepmaromem ¢parmMenTe koaa nporpaMMsl Mbl BEIBOAMM COASPIKUMOE TIEPEMEHHOM,
NPOHHHLHATH3HPOBAHHON CHMBOJIBHEIM JIUTEPAIIOM:

char tokenDelemiter = '¢';
System.Console.WriteLine ("CuMBon-pa3denuTens = {0}",
tokenDelemiter) ;

BoT 4TO NOABHTCA Ha KOHCOJIM B pe3y/bTare paboThl IporpaMMsi:

Hello, C# world!

Yucno "NMNU" = 3,141593
flpaBna = True, joxe = False
CuMBON-pa3genuTens = C

OOparuTe BHMMaHHE, YTO B KAYECTBE 3HAYEHMH JIOTHYECKHUX NEPeMEHHRIX 0TOOpasInCh
cTpokH True u False, a He | u 0. Kak MBI yxe rosopuny, B a3sike C# normyeckuM nepe-
MEHHBLIM He CTABATCH B COOTBETCTBHE HHUKAKHE YHCIIA HITH CUMBOJIBL.

A yT0 GyRerT, eclH NOTBITATHCA BHIBECTH HAa KOHCOMbL CONEPIKUMOE NIEpEMEHHOMH, KOTOpas
ellle He ObINa MPOMHUIMATH3UPOBaHA?

OT0 y BAC He NOIYHHTCH.

INonpoGyiire, nanpuMmep, 106aBUTH K IPOrpaMMe Cile IyHOILHE ABE CTPOKH:

int notInitialized;
System.Console.WriteLine(notInitialized); // Oumbka!

3neck MBI OOBABHIIM YHCIIOBYIO IIEPEMEHHYIO C HMeHEM notInitialized Tuma int
H, He TIPHCBOMB €i HHKAKOTO 3HAUeHHs, [IHITaeMCsl 0TOOPA3UTE COREPIKMMOE ITOM mepeMeH-
HOH Ha KOHCOIM MeTOAOM WriteLine.

B nmpotuiecce KOMMUIALMHE BB IOTYyUYHTE clenyoiee coobuenue o6 omuoke:

Use of unassigned local variable 'notlnitialized’

Kaxk Mb1 yxxe roBopniay Bo Beegenun, s3pik C# He RoNyCKaeT MCNOIb30BAHHA HEHHHIIHA-
JH3UPOBaHHBIX NepeMeHHbIX. Kak npaBuio, 3To npoHcxoauT mo omubke. SA3pix C#, B oim-
yue or #3bIkoB C u C++, mo3sonseT oOHapyKHBaTh OWMOKH OOpalieHHs K HEeHHHLMA-
JM3HPOBAHHLIM TEPEMEHHBIM €1ll€ HA 3TaNnc KOMIHLIIKHH, YTO 3HAYKUTENBLHO YIPOLIAET OT-
2Ky NporpamM.
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Kax Bbl Teneph 3HaeTe, ¢ MOMOUILIO ONeparTopa NPUCBAHBAaHHA MOXHO 33/aTh HA4aILHOC
3HAYCHHKC TICPCMCHHONM Npu c¢ OOBABICHUN MM M3MCHHTL 3TO 3HAYEHHE B MPOLECCC BbI-
noJHeHHs nporpaMmsl. IIpy 3TOM U3MCHACMOC 3HAYCHHE JOJDKHO HAXOAWTHCA C.1CBa OT oMe-
pPaTopa NPUCBAWBAHUA, a TUTCpan WM APYIO€ BHIPAXKEHUC, IPUMCHSCMBIC VIR HHHLHA 1433~
LHH WIH U3MCHCHMA 3HAUYEHHUA, — ClIpaBa:

int Xx;

x = 1;

TlporpamMma, oxHako, He MOXKET H3MEHWTL 3HAuYCHHE JHTEpaNa, [103TOMy clleaylolye
cTpoxu 6ynyT omnbouHbIMYU:
1= 2;
"Text" = "New text";
int x;
2 =x=1;

Hns obbekTa, KOTOPHIA MOXeT ObITh MCIIONb30BAH AN IIPHCBAWBAHUA (HanpuUMep, rnepe-
MEHHas), MpHAYMaH CIELHANbHBIE TepMHUH — [value. 3TOT TepMHH 06pas3oBaH Kak cokpa-
menHe ot left value (3Ha4YcHHe B NCBOH YacTH).

Takum obpa3oM, B NeBoOH yacTH OnepaTopa NpHCBAMBAHWA BCCTAA JOMKCH PaclioNalarh-
¢ obbekT Tma lvalue.

MaTtemaTHuyeCKHe onepaTopsbl

B s3pike C# UMEIOTCS MaTeMaTHYECKHE OMepaTopbl, NPCAHAZHAYEHHBIC AJIS CJIOKEHHS, Bbl-
YHTAHHSA, YMHOKEHHA, JXENEHHA W BhIYHCIEHHS OCTATKa OT ACNCHHA. JTU ONCpaTophl, & TakK-
K€ HCMOJb3yeMBIC AMd HX 0003HAYEHHS CHMBObI IPHUBEAEHEL B Tabn. 1.7.

Tabnuya 1.7. Mamemamuveckue onepamopsi

N 1
Tenenne

Briuncnenne ocratka Ipyd UCTIOYHUCIICHHOM IAECJICHHH

PaccMOTpHM Henosb30BaHHeE STHX ONepaTopoB B nporpamMmax C#.

CraoxeHHC

ITpu momomu oreparopa CAOKCHHUA MOXKHO CKIAJbIBAaTh COACPKUMOC YUCIOBLIX NEPCMCH-
HbIX W YHCAOBLIX NHTepanoB. Pe3ynbraT oncpaiMi J0MKCH ObIThL 3anucaH B nepeMeHHyo,
T. €. B oOBbeKT THIA lvalue.

Pesynprat onmepaudu clnoXeHHs NOJNY4YacTCA NYTEM BLIYHCICHHS CYMMbl JARYX CKIIajbl-
BaeMbIX BCIMYHH. Tak kak B onepauui NPUHHMAIOT YYacTHe JBa ONCpaH/a, onepauuds cno-
HCHHA HasblBacTes Hwrapnot (binary). IToMuMo GUHApHBIX ONEPaTOPOB HMEIOTCA ClIlC It TAK
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[image: image9.png]Ha3bIBAEMBIE VirapHble (UNary) OnepaTopbl, MMEIOIKE AEN0 TOALKO ¢ OOHHM ONEPaHAOM.
YHapHLIMH OllepaTopaMH MBI 3aliMeMC 103Ke B 3TOM rnase.

Jns ACMOHCTpauuH NpHUMEHEHHH ONeparopa CHOXEHHS Mbl NOATOTOBMIIM TIPOrpamMMy,
HCXOAHBIHA TEKCT KOTOPOIi NpeacTaBneH B NUCTHHre 1.3,

Nuemun2 1.3. @aiin chO1\MathOperators\MathOperatorsApp.cs

using System;
namespace MathOperators
{
class MathOperatorsApp
{
static void Main(string([] args)
{
int x, vy, z;
X = 1;
Y 1+2;
z =X +y + 10;
System.Console.WriteLine("x = {0}, y = {1}, 2z = {2}",

it

X, ¥, Z};
string hello = "Hello, ";
string cSharp = "C#";

string message = hello + c¢Sharp + " world!";
System.Console.WriteLine (message) ;

System.Console.ReadLine() ;

B nepBoii cTpoke MeroJa Main, oaydaollero ynpasleHHe Npu 3amycke IpOrpaMME,
Mbl O0BABUIIM 3 NepeMeHHbIe THMA int ¢ UMEHAMHU X, Y H Z:

int x, vy, 2z;
Jnst vHMImanm3anyin nepeMesHoM X Mbl UCTIOIB30BAM YUCHOBOM JuTepan 1:
X = 1;

3)1er TI0Ka HET AJIA HAC HHUXETO HOBOTIO. Ho soT B Cne}lylomei:l CTPOKE AJIA HHUIHAIHU3a-
UHH nepeMeHHOﬁ Y MBI HCIOAB30BaJIA CYMMY ABYX YHCJIOBBIX JIMTEPAJIOB.
v = 1 + 2;

B pesynbraTte nepeMeHHad y OyAeT collepxarb 3HayeHue 3.
Janee Mbl HHULHATH3UPYEM TIEPEMEHHYIO Z!

z =X + y + 10;

B nee zamucpIBaeTcs cymMma 3HaueHHMH, XpaHSIIMXCS B IIEPEMEHHBIX X U Yy, K KOTOPOH
npubasnsercs aucno 10.
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[image: image10.png]Ha3bIBAEMBIE VirapHble (UNary) OnepaTopbl, MMEIOIKE AEN0 TOALKO ¢ OOHHM ONEPaHAOM.
YHapHLIMH OllepaTopaMH MBI 3aliMeMC 103Ke B 3TOM rnase.

Jns ACMOHCTpauuH NpHUMEHEHHH ONeparopa CHOXEHHS Mbl NOATOTOBMIIM TIPOrpamMMy,
HCXOAHBIHA TEKCT KOTOPOIi NpeacTaBneH B NUCTHHre 1.3,

Nuemun2 1.3. @aiin chO1\MathOperators\MathOperatorsApp.cs

using System;
namespace MathOperators
{
class MathOperatorsApp
{
static void Main(string([] args)
{
int x, vy, z;
X = 1;
Y 1+2;
z =X +y + 10;
System.Console.WriteLine("x = {0}, y = {1}, 2z = {2}",

it

X, ¥, Z};
string hello = "Hello, ";
string cSharp = "C#";

string message = hello + c¢Sharp + " world!";
System.Console.WriteLine (message) ;

System.Console.ReadLine() ;

B nepBoii cTpoke MeroJa Main, oaydaollero ynpasleHHe Npu 3amycke IpOrpaMME,
Mbl O0BABUIIM 3 NepeMeHHbIe THMA int ¢ UMEHAMHU X, Y H Z:

int x, vy, 2z;
Jnst vHMImanm3anyin nepeMesHoM X Mbl UCTIOIB30BAM YUCHOBOM JuTepan 1:
X = 1;

3)1er TI0Ka HET AJIA HAC HHUXETO HOBOTIO. Ho soT B Cne}lylomei:l CTPOKE AJIA HHUIHAIHU3a-
UHH nepeMeHHOﬁ Y MBI HCIOAB30BaJIA CYMMY ABYX YHCJIOBBIX JIMTEPAJIOB.
v = 1 + 2;

B pesynbraTte nepeMeHHad y OyAeT collepxarb 3HayeHue 3.
Janee Mbl HHULHATH3UPYEM TIEPEMEHHYIO Z!

z =X + y + 10;

B nee zamucpIBaeTcs cymMma 3HaueHHMH, XpaHSIIMXCS B IIEPEMEHHBIX X U Yy, K KOTOPOH
npubasnsercs aucno 10.
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[image: image11.png]ITocne BLIMOAHEHUSA BCEX ITHX JefCTBUM CONCPKNUMOE HAUIHUX YHCIOBbIX INEPEMEHHBIX
BBLIBOJMTCA Ha KOHCOJIb MPH NOMOLINA U3BECTHOIO BaM METOAa WriteLine:

System.Console.WriteLine{("x = {0}, v = {1}, z = {2}, x, vy, 2};

3aberas Bnepen, cKaxeM, YTO OMEPATOP C/IOKCHUS MOMKHO NMPHUMEHATb HE TONBKO K YH-
CIOBLIM, HO M K CTPOKOBLIM JIaHHBIM. IIpH 3TOM CI0XEHHE 3AMEHACTCS ONEpauHel KOHKa-
meHayuu, T. €. CAUAHUEM CTPOK.

B cnenytoueM ¢parmeHTe koAa Mbl 00bABISEM ABE TEKCTOBBIE NEPEMEHHBIE, MHULIHAIH-
3UpyA MX CTPOKOBLIMH JIMTepajlaMH. 3aTeM Mbl BLIBOJHMM HAa KOHCO/b PE3ybLTAT «CIIOXKeE-
HUA» 3THX TEKCTOBLIX NMEPEMEHHLIX, JOGABAASL K HUM €llle ONUH TEKCTOBLIN JUTEpAT:

string hello = “Hello, *;

string cSharp = "C#";

string message= hello + cSharp + " world!";
System.Console.WriteLine (message) ;

BoT 4T0 NOSBUTCA B KOHCOJILHOM OKHE Tocne 3anyCKa NporpaMMbl:

x =1, y =3, z = 14
Hello, C# world!

Kak Buaute, mony4uncs oxuaaembiil pesynstar. Uncna CROXKHIMCE, a 3 TeKCTOBbIE
CTPOKH C/AUNCE B OfIHY.

Onarsb ke, 3a0eras Brepen, CKakeM, 4To B A3bike C#, Tak e Kak U B f3bike C++, fomnyc-
Kaercs TepeonpeliesieHHe GoblIMHCTBA onepauuil. UTo kacaeTcsi TEKCTOBBIX CTPOK,
TO MO0 YMO/AYAHUIO ONepalys CIOXKEHUA I HUX 3aMeHeHa koHKaTeHanHel. Kak Bhl y3naere,
B s3bike C# MOKHO KOHKATEHUPOBATh TEKCTOBLIE CTPOKH C JIOOLIMH 06bekraMu. [lo3xe BB
HAY4HTECh CO3/JaBAaTh CBOM COGCTBEHHLIE TUIIBI AAHHLIX M ONPENENATh AA9 HHX CMEICT Ofle-
paropos.

BriuuTanue

B onepauyy BEIYUTAHHA, TaK K€ KAaK U B TOTBKO YTO paCCMOTpeHHOﬁ OInepali CNOXKEHNA,
IPUHUMAKOT Y4YaCTHE JBa OTNICpaH/ia, HalIpUMeEp:

int x 4;
int vy = 2;
int z = x-y;

3neck B NepeMEHHYIO Z 3aNHCHIBAETCHA PE3YNbTAT BHIYHTAHUA 3HAYEHHA NEPEMEHHOH y
U3 3Ha4YEHUA NIEPEMEHHOH X.

B onepauuu BLIYMTaHUS MOTYT IPUHUMATE YYACTHE U YHCAOBBIE MU TEPANBI, HAIPUMED:
int x = 4;
int z = x-5;

MNocnc BhIMOAHEHKA 3TOM Onepausy B NEPEMEHHYO z OYICT 3aNucaHO OTPHUATE/ILHOC
3HaucHuUE —1.

YrtoObl TpOAEMOHCTPUPOBATL PHUMCHCHHUE OTIEPATOPA BLIYHTAHUSA, Mbl IPUTOTOBHIIH OT-
JAeIbHYI0 nporpammy (auctudr 1.4).
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[image: image12.png]ITocne BLIMOAHEHUSA BCEX ITHX JefCTBUM CONCPKNUMOE HAUIHUX YHCIOBbIX INEPEMEHHBIX
BBLIBOJMTCA Ha KOHCOJIb MPH NOMOLINA U3BECTHOIO BaM METOAa WriteLine:

System.Console.WriteLine{("x = {0}, v = {1}, z = {2}, x, vy, 2};

3aberas Bnepen, cKaxeM, YTO OMEPATOP C/IOKCHUS MOMKHO NMPHUMEHATb HE TONBKO K YH-
CIOBLIM, HO M K CTPOKOBLIM JIaHHBIM. IIpH 3TOM CI0XEHHE 3AMEHACTCS ONEpauHel KOHKa-
meHayuu, T. €. CAUAHUEM CTPOK.

B cnenytoueM ¢parmeHTe koAa Mbl 00bABISEM ABE TEKCTOBBIE NEPEMEHHBIE, MHULIHAIH-
3UpyA MX CTPOKOBLIMH JIMTepajlaMH. 3aTeM Mbl BLIBOJHMM HAa KOHCO/b PE3ybLTAT «CIIOXKeE-
HUA» 3THX TEKCTOBLIX NMEPEMEHHLIX, JOGABAASL K HUM €llle ONUH TEKCTOBLIN JUTEpAT:

string hello = “Hello, *;

string cSharp = "C#";

string message= hello + cSharp + " world!";
System.Console.WriteLine (message) ;

BoT 4T0 NOSBUTCA B KOHCOJILHOM OKHE Tocne 3anyCKa NporpaMMbl:

x =1, y =3, z = 14
Hello, C# world!

Kak Buaute, mony4uncs oxuaaembiil pesynstar. Uncna CROXKHIMCE, a 3 TeKCTOBbIE
CTPOKH C/AUNCE B OfIHY.

Onarsb ke, 3a0eras Brepen, CKakeM, 4To B A3bike C#, Tak e Kak U B f3bike C++, fomnyc-
Kaercs TepeonpeliesieHHe GoblIMHCTBA onepauuil. UTo kacaeTcsi TEKCTOBBIX CTPOK,
TO MO0 YMO/AYAHUIO ONepalys CIOXKEHUA I HUX 3aMeHeHa koHKaTeHanHel. Kak Bhl y3naere,
B s3bike C# MOKHO KOHKATEHUPOBATh TEKCTOBLIE CTPOKH C JIOOLIMH 06bekraMu. [lo3xe BB
HAY4HTECh CO3/JaBAaTh CBOM COGCTBEHHLIE TUIIBI AAHHLIX M ONPENENATh AA9 HHX CMEICT Ofle-
paropos.

BriuuTanue

B onepauyy BEIYUTAHHA, TaK K€ KAaK U B TOTBKO YTO paCCMOTpeHHOﬁ OInepali CNOXKEHNA,
IPUHUMAKOT Y4YaCTHE JBa OTNICpaH/ia, HalIpUMeEp:

int x 4;
int vy = 2;
int z = x-y;

3neck B NepeMEHHYIO Z 3aNHCHIBAETCHA PE3YNbTAT BHIYHTAHUA 3HAYEHHA NEPEMEHHOH y
U3 3Ha4YEHUA NIEPEMEHHOH X.

B onepauuu BLIYMTaHUS MOTYT IPUHUMATE YYACTHE U YHCAOBBIE MU TEPANBI, HAIPUMED:
int x = 4;
int z = x-5;

MNocnc BhIMOAHEHKA 3TOM Onepausy B NEPEMEHHYO z OYICT 3aNucaHO OTPHUATE/ILHOC
3HaucHuUE —1.

YrtoObl TpOAEMOHCTPUPOBATL PHUMCHCHHUE OTIEPATOPA BLIYHTAHUSA, Mbl IPUTOTOBHIIH OT-
JAeIbHYI0 nporpammy (auctudr 1.4).
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Продемонстрируем применение оператора вычитания.

[image: image13.png]fluemune 1.4. @adn ch01\MathOperators 1\MathOperatorsApp1.cs

using System;
namespace MathOperatorsl
{
class MathOperatorsAppl
{
static void Main{string[] args)
{
int %, y, z;
X = 1;
y = -1-5;
z =X -y + 10;
System.Console.WriteLine("x = {0}, y = {1}, z = {2},
X, Y., 2);

uint uX = 2;
System.Console.WriteLine("2 - 3 = {0}", uX - 3);

’

System.Console.ReadLine () ;

B nepBbIX cTpokax MeToAa Main Ml B pe3ynbTaTe BRIMMCACHUN nofdyuaeM, KaK U OXH-
JaeTcA, 3Ha4eHHe 17. 3xech MBI TakKe MPUMEHWIH 3HAK BBIMUTAHUA 1A H3MEHEHMA 3HAKA
YUCTOBOTO JHTEPAIA, UTO BIIOJHE JOIYCTHMO:

y = -1-5;
Tereph 06paTuTe BHUMaHHE Ha CIEAYIOMMEA (pparMenT Koaa:

uint uX = 2;
System.Console.WriteLine("2 - 3 = {0}*, uX - 3);

Mr1 06BABHIH NEpEMEHHYIO He3 3HaKa THIIA uint ¢ HMeHeM uX, 3aluMCaB B Hee YHCNo 2.
3areM Mb! BBIBEJIHM Ha KOHCOJb PE3YNbTAT BHIYMTAHUA U3 COAEPXKHMOrO 3TOH nepeMeHHOH
3HAYCHHA 3.

BoT 4T0 nogBMIIOCH Ha KOHCOJH [10CAE 3allyCKa IIpOrpaMMBEL:

x =1, y = -6, z = 17
2 - 3 = 4294967295

B nepBoil cTpoKe Bce NPaBHIBHO ~— 3JECh MOKA3aH pe3yJisTaT BHINOJIHEHHA apHPMETH-
yecKHXx AeHcTBHM. YTO 5xe KacaeTca BTOPOit CTPOKH, TO B pe3yibTaTe BHIYHTAHUA U3 YHCa 2
yHcna 3 MBI NONYYHIH HH MHOTO HH Mano... 4 294 967 295!

B yeM npuunna oumbxu?

Bce Aeno B TOM, 4TO MBI NIOIBITAJIUCH HCNOMB30BaTh B ONEpaliiH BEIYHTAHHA MIepeMeH-
Hylo Oe3 3Haka uX. BcrnoMHMTE, YTO ANS TpeACTaBIeHHA 3HAaKAa 4YMCHa HCNOJIb3yeTcA
ero crapiunii paspsa. Ecnu uucio oTpHIaTesisHoe, 3TOT pa3paA YCTAHOBIEH.
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[image: image14.png]Ipst BerunTauuy U3 2 yucna 3 [ODKHO NMOMYYWTbCA ducno ~1. B wecrnamiareputiHom
npeacraeiclidd 32-paszpsagHoc uncao 1 sanuceisaetes xak OxFFFFFFFF. Boinonnue ripe-
obpazoBanne JccaTHuHoro uHcaa 4294967295 B wecTHapuaTepuuHoe, HanpHMep
OpH MOMOUIH CTaHfapTHoro kanskynsaropa Microsoft Windows, Brl cMmoxkeTe ybeayrbes
4TO 3TO YHCNo Kak pas pasHo OXFFFFFFFF.

Ho Tax xak THn nepBoro onepalsa (nepeMeHHas uX) — lienoce yucno 6e3 3Haka, T0 OTPHLA-
tenbhblit pesynsTar Beluntanus OXFFFFFEFFF TpakTyercs kak 60/1b110¢ NOMOKUTENIBHOS YHCIIO.

CocTaBnss BRIpaXKCHHUA AJA BBINOJNHEHMUA MaTeMaTHYCCKUX BBIYHCJICHHMH, OYEHL BAXKHO
NpaBHIbHO BBIOMpAaTh THMBI [CPCMEHHBIX, MHauyc MNosaBaTcs olnOxu. Komnuasrop CH#
He cMOXeT oOHapyXWTh OIMOKH NoA00HOro pojaa, MOTOMY UTO MY HE H3BECTHO, C KAKUMH
qMchaMH (co 3HaKoM MM 6e3 3Haka) Bbl coOnpacreck paboTarh.

YMHOXKeHHE

Jlns o603HauCHHA ONEpaLMY YMHOXCHUA HCTIONB3YCTCA CUMBOJ *. DTa oNcpalus BbIIOAHACTCA
OYCBHAHBIM 00Pa30M — Pe3y/bTaT BEIYHC/IAETCS MYTEM NEPEMHOXCHHA 060HX ONepaHIos.
Bot nprmep Hcnosb3oBaHUs ONepaliy YMHOXKCHHA:

int first = 2;
int second = 3;
int result = first * second * 2;

Kak Buaute, B onepauuy yMHOXCHHA MOTYT ObITh 3a/1¢iiCTBOBAHEBI YHUCHOBBIC NEPCMCH-
HbIC H YUCIIOBBIC IUTCPAIILL.

XoTs cMBICH ONEpaUM yMHOKEHHA U cnoco® NPHUMEHEHUS cOOTBETCTBYIOWEIO Onepa-
Topa 10cTaTOYHO NOHATEH, 31¢Ch €CTh CBOM MOBOHBIC KAMHHU.

JlaBaiiTe paccMOTPHM clIEAYIOULYO NTPOrpaMMy (IucTHHr 1.5).

Jlucmunz 1.5. @alin chO1iMathOperators2\MathOperatorsApp2.cs

using System;
namespace MathOperators?2
{
class MathOperatorsApp?2
{
static void Main(stringl] args)
{
int x, y, z;
X = 2;
Yy = x * 2;
z = x *y * 10;
System.Console.WritelLine{"x = {0}, v = {1}, z = {(2}",
X, Y. Z};

System.Console.WriteLine("127 * 0 = (0}, 127 * 0} ;

uint uxX = 400000000;
System.Console . WriteLine("400000000 * 3 = {0}", ux * 3);
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[image: image15.png]Ipst BerunTauuy U3 2 yucna 3 [ODKHO NMOMYYWTbCA ducno ~1. B wecrnamiareputiHom
npeacraeiclidd 32-paszpsagHoc uncao 1 sanuceisaetes xak OxFFFFFFFF. Boinonnue ripe-
obpazoBanne JccaTHuHoro uHcaa 4294967295 B wecTHapuaTepuuHoe, HanpHMep
OpH MOMOUIH CTaHfapTHoro kanskynsaropa Microsoft Windows, Brl cMmoxkeTe ybeayrbes
4TO 3TO YHCNo Kak pas pasHo OXFFFFFFFF.

Ho Tax xak THn nepBoro onepalsa (nepeMeHHas uX) — lienoce yucno 6e3 3Haka, T0 OTPHLA-
tenbhblit pesynsTar Beluntanus OXFFFFFEFFF TpakTyercs kak 60/1b110¢ NOMOKUTENIBHOS YHCIIO.

CocTaBnss BRIpaXKCHHUA AJA BBINOJNHEHMUA MaTeMaTHYCCKUX BBIYHCJICHHMH, OYEHL BAXKHO
NpaBHIbHO BBIOMpAaTh THMBI [CPCMEHHBIX, MHauyc MNosaBaTcs olnOxu. Komnuasrop CH#
He cMOXeT oOHapyXWTh OIMOKH NoA00HOro pojaa, MOTOMY UTO MY HE H3BECTHO, C KAKUMH
qMchaMH (co 3HaKoM MM 6e3 3Haka) Bbl coOnpacreck paboTarh.

YMHOXKeHHE

Jlns o603HauCHHA ONEpaLMY YMHOXCHUA HCTIONB3YCTCA CUMBOJ *. DTa oNcpalus BbIIOAHACTCA
OYCBHAHBIM 00Pa30M — Pe3y/bTaT BEIYHC/IAETCS MYTEM NEPEMHOXCHHA 060HX ONepaHIos.
Bot nprmep Hcnosb3oBaHUs ONepaliy YMHOXKCHHA:

int first = 2;
int second = 3;
int result = first * second * 2;

Kak Buaute, B onepauuy yMHOXCHHA MOTYT ObITh 3a/1¢iiCTBOBAHEBI YHUCHOBBIC NEPCMCH-
HbIC H YUCIIOBBIC IUTCPAIILL.

XoTs cMBICH ONEpaUM yMHOKEHHA U cnoco® NPHUMEHEHUS cOOTBETCTBYIOWEIO Onepa-
Topa 10cTaTOYHO NOHATEH, 31¢Ch €CTh CBOM MOBOHBIC KAMHHU.

JlaBaiiTe paccMOTPHM clIEAYIOULYO NTPOrpaMMy (IucTHHr 1.5).

Jlucmunz 1.5. @alin chO1iMathOperators2\MathOperatorsApp2.cs

using System;
namespace MathOperators?2
{
class MathOperatorsApp?2
{
static void Main(stringl] args)
{
int x, y, z;
X = 2;
Yy = x * 2;
z = x *y * 10;
System.Console.WritelLine{"x = {0}, v = {1}, z = {(2}",
X, Y. Z};

System.Console.WriteLine("127 * 0 = (0}, 127 * 0} ;

uint uxX = 400000000;
System.Console . WriteLine("400000000 * 3 = {0}", ux * 3);
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[image: image16.png]uint uXl = 4000000000;
System.Console.WriteLine ("4000000000 * 3 = (0}", uxl * 3);

System.Console.ReadLine() ;

[Tonyuur ynpasnenue, Merod Main BHIIONHACT ONEpaldy YMHOXEHHA, B KOTOPBIX 3a-
JEHCTBOBaHBI NEPEMEHHBIE X, ¥ H Z, @ TAKXKE YHCIOBbIE JuTepanbl. CMBICT BBIMOJHIEMBIX
JeHCTBUH O4eBHIEH, a Pe3yJIbTaT COOTBETCTBYET OXKUAAHUAM,

Lanee Mbl BRBIBOAHM Ha KOHCOJIb PE3Y/IBTAT YMHOXEHHIA yHCIa 127 Ha 0:

System.Console.WriteLine("127 * 0 = {0}, 127 * 0);

31ech ToXe BCE MOHATHO — HA KOHCOJb OYAET BhIBECHO HYJIEBOC 3HaYEHHUE, TaK KakK pe-
3yJ5TAT YMHOXEHHs 11000ro yncna na O OyAeT paBeH HYIIO.

A BOT Teneps Mbl 1OnpoSyeM YMHOXKHTS Ha 3 [1Ba ZOBOJIBHO GOJIBUIMX LEJIbIX YHCTa:

uint uX = 400000000;
Ssystem.Console.WriteLine{"400000000 * 3 = {0}, uX * 3);

uint uXl = 4000000000;
System.Console.WriteLine ("4000000000 * 3 = {0}", uxXl * 3);

Pe3ynbTar BCeX BRMHCIEHHH NOKa3aH HHXKE:
X =2, vyv=4, z = 80
127 * 0 =0
400000000 * 3 = 1200000000
4000000000 * 3 = 3410065408

B pesynsTare ymHoxeHus uncaa 400 000 000 Ha 3 mosyymwioch, Kak MbL M OXHIAIIH, 3Haue-
auc 1 200 000 000. OzHako Ta xe camas oncpaius Hax yuciaoM 4 000 000 000 mpueena K He-
TNpaBUIILHOMY pe3yibTary — Bmecto 12 000 000 000 y Hac nonywwiocs 3 410 065 408!

I'ne xe omnbxa?

Oummbka ObUIa AOMYIIEHA ITPM BBIOOpE THNA JaHHBIX JUisl nepemeHHOH uX1. Ecnm BBI no-
cMOTpHTE Ha Tabn. 1.2, To yBUAHMTE, UTO B IIEPEMEHHON THIA uint MOXHO XPaHHTh 3HaYeHMH,
He npesocxoadine 4 294 967 295. Msi ke nonsTanKuch 3anucath TyAa yucao 12 000 0600 000,
NOYTH BTPOE NPEBOCXOAIIEe MaKCHMAIBHO AOMYCTHMOE. B pesynsTare NpoM3oULIO niepenoi-
HEHHE H CTAPILKE Pa3pAbl pe3y/IbTaTa YMHOKEHHS OKA3aIUCh TIOTEPAHBL.

Urob ucrpaBHTh OIWIHOKY, HYXKHO 38MEHHThL THND uint Ha ulong, cNELHaIBHO IIpedHa-

3HaYeHHBIH U1 XpaHeHHs Gonswnx 4Mcel. [locsne aToro onepauns yMHOXEHHA 6yAeT BbI-
NOJIHEHA PaBHIIBHO.

Henenne

g 0bo3nayeHNa onepauuy AeJICHHA HCNOAb3yeTcs ciew (/) . B onepauny y4acTByioT ABa
orcpaHaa — JACTUMOE 1 JeNUTeNb:

int x 4,
int y = 2;
int z = X/Y¥;
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[image: image17.png]uint uXl = 4000000000;
System.Console.WriteLine ("4000000000 * 3 = (0}", uxl * 3);

System.Console.ReadLine() ;

[Tonyuur ynpasnenue, Merod Main BHIIONHACT ONEpaldy YMHOXEHHA, B KOTOPBIX 3a-
JEHCTBOBaHBI NEPEMEHHBIE X, ¥ H Z, @ TAKXKE YHCIOBbIE JuTepanbl. CMBICT BBIMOJHIEMBIX
JeHCTBUH O4eBHIEH, a Pe3yJIbTaT COOTBETCTBYET OXKUAAHUAM,

Lanee Mbl BRBIBOAHM Ha KOHCOJIb PE3Y/IBTAT YMHOXEHHIA yHCIa 127 Ha 0:

System.Console.WriteLine("127 * 0 = {0}, 127 * 0);

31ech ToXe BCE MOHATHO — HA KOHCOJb OYAET BhIBECHO HYJIEBOC 3HaYEHHUE, TaK KakK pe-
3yJ5TAT YMHOXEHHs 11000ro yncna na O OyAeT paBeH HYIIO.

A BOT Teneps Mbl 1OnpoSyeM YMHOXKHTS Ha 3 [1Ba ZOBOJIBHO GOJIBUIMX LEJIbIX YHCTa:

uint uX = 400000000;
Ssystem.Console.WriteLine{"400000000 * 3 = {0}, uX * 3);

uint uXl = 4000000000;
System.Console.WriteLine ("4000000000 * 3 = {0}", uxXl * 3);

Pe3ynbTar BCeX BRMHCIEHHH NOKa3aH HHXKE:
X =2, vyv=4, z = 80
127 * 0 =0
400000000 * 3 = 1200000000
4000000000 * 3 = 3410065408

B pesynsTare ymHoxeHus uncaa 400 000 000 Ha 3 mosyymwioch, Kak MbL M OXHIAIIH, 3Haue-
auc 1 200 000 000. OzHako Ta xe camas oncpaius Hax yuciaoM 4 000 000 000 mpueena K He-
TNpaBUIILHOMY pe3yibTary — Bmecto 12 000 000 000 y Hac nonywwiocs 3 410 065 408!

I'ne xe omnbxa?

Oummbka ObUIa AOMYIIEHA ITPM BBIOOpE THNA JaHHBIX JUisl nepemeHHOH uX1. Ecnm BBI no-
cMOTpHTE Ha Tabn. 1.2, To yBUAHMTE, UTO B IIEPEMEHHON THIA uint MOXHO XPaHHTh 3HaYeHMH,
He npesocxoadine 4 294 967 295. Msi ke nonsTanKuch 3anucath TyAa yucao 12 000 0600 000,
NOYTH BTPOE NPEBOCXOAIIEe MaKCHMAIBHO AOMYCTHMOE. B pesynsTare NpoM3oULIO niepenoi-
HEHHE H CTAPILKE Pa3pAbl pe3y/IbTaTa YMHOKEHHS OKA3aIUCh TIOTEPAHBL.

Urob ucrpaBHTh OIWIHOKY, HYXKHO 38MEHHThL THND uint Ha ulong, cNELHaIBHO IIpedHa-

3HaYeHHBIH U1 XpaHeHHs Gonswnx 4Mcel. [locsne aToro onepauns yMHOXEHHA 6yAeT BbI-
NOJIHEHA PaBHIIBHO.

Henenne

g 0bo3nayeHNa onepauuy AeJICHHA HCNOAb3yeTcs ciew (/) . B onepauny y4acTByioT ABa
orcpaHaa — JACTUMOE 1 JeNUTeNb:

int x 4,
int y = 2;
int z = X/Y¥;
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[image: image18.png]Ecnu genarca uenble YMCNa, TO OCTATOK OT AeNeHHS TepseTci. B pesynbraTe AeneHus
yHucen ¢ MUTaBalolnel TOYKOH Mmonydaercs UMCio ¢ fJlaBaromeit Toukoit. Ecim oaud us omne-
PaHIOB ABMAETCA [IENbIM YHCIOM, a APYroi — YHCIIOM C NNABaloIlel TOYKOMH, TO B pe3yib-
TaTe NOMY4YUTCA YUCIO C NIaBaloIIed TOUYKOH.

Kax 1 Bo MHOIMX OpyTHX fA3blKax POrpaMMHpPOBaHHA, NENCHHE HA HyJb HE JOITYCKAETCH.

Bcee BblienepeuyncieHHble 0co0EHHOCTH ONEpaLuH AENEHUS JEMOHCTPUPYCT NpPOrpaM-
Ma, UCXOJHBIH TEKCT KOTOpOH NpuBeAEH B IUCTHHIE 1.6,

Jflucmunz 1.6. @aln ch01\MathOperators3\MathOperatorsApp3.cs

using System;
namespace MathOperatorsApp3
{
class MathOperatorsApp3
{
static void Main(string{] args)
{

System.Console.WriteLine("6 / 3 = {0}*, 6 / 3);
System.Console.WriteLine("6 / 4 = {0}, 6 / 4);
System.Console.WriteLine("6.0 / 4.0 = {0}, 6.0 / 4.0);
System.Console.WriteLine("6.0 /7 4 = {0}", 6.0 / 4);

/*

int x = 5;

int y = 0;

int z = x/v;

*/

System.Console.ReadLine() ;

Ecnu 3anycTuTs 3TY NporpaMMy Ha BHITIOJHEHHE, OHA BHIBEAET HA KOHCOJNb CHEAYIOIIHE
CTPOKH:

A Oy OV O
0O~
[ (]

o RPN

NN W
|
N

1,5
.5
O6paruTe BHMMaHHe, YTO NpH LENOYHUCIIEHHOM JIeIEHHHM OCTAaTOK JeHCTBUTENbHO Tepi-
eTcst. O6 3ToM HaM FOBOPHT BTOpas CTPOKa C Pe3yNbTATAMHU AeleHHs YUCHa 6 Ha yucio 4.
Tperss cTpoka NpeAcTaBIAEST pe3yNbTaT JACICHHA TAKUX XKe 4Hcell, Ho B dopmare ¢ nja-
Baromiet 3ansroii. Kak BuauTe, Teneps B pe3ynbTare BbIYMC/IEHHMI MBI TOJY4YHIH OXKMjae-
MBI pe3ynbTaT — 3HadeHue 1,5.
[MTocneaHss cTpoka OTpaskacT pe3y/bTaT AEJCHUA YMCIIA C TIMlaBalouiefl TOUKOH Ha 1enoe

yucno. M3 Hee BUAHO, 4TO pe3yNbTaT TAKOro AeNEHUA NPCACTABIACTCA B BHAC YHCHA C ILIa-
BAOLLEH 3aMATON.
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[image: image19.png]Ecnu genarca uenble YMCNa, TO OCTATOK OT AeNeHHS TepseTci. B pesynbraTe AeneHus
yHucen ¢ MUTaBalolnel TOYKOH Mmonydaercs UMCio ¢ fJlaBaromeit Toukoit. Ecim oaud us omne-
PaHIOB ABMAETCA [IENbIM YHCIOM, a APYroi — YHCIIOM C NNABaloIlel TOYKOMH, TO B pe3yib-
TaTe NOMY4YUTCA YUCIO C NIaBaloIIed TOUYKOH.

Kax 1 Bo MHOIMX OpyTHX fA3blKax POrpaMMHpPOBaHHA, NENCHHE HA HyJb HE JOITYCKAETCH.

Bcee BblienepeuyncieHHble 0co0EHHOCTH ONEpaLuH AENEHUS JEMOHCTPUPYCT NpPOrpaM-
Ma, UCXOJHBIH TEKCT KOTOpOH NpuBeAEH B IUCTHHIE 1.6,

Jflucmunz 1.6. @aln ch01\MathOperators3\MathOperatorsApp3.cs

using System;
namespace MathOperatorsApp3
{
class MathOperatorsApp3
{
static void Main(string{] args)
{

System.Console.WriteLine("6 / 3 = {0}*, 6 / 3);
System.Console.WriteLine("6 / 4 = {0}, 6 / 4);
System.Console.WriteLine("6.0 / 4.0 = {0}, 6.0 / 4.0);
System.Console.WriteLine("6.0 /7 4 = {0}", 6.0 / 4);

/*

int x = 5;

int y = 0;

int z = x/v;

*/

System.Console.ReadLine() ;

Ecnu 3anycTuTs 3TY NporpaMMy Ha BHITIOJHEHHE, OHA BHIBEAET HA KOHCOJNb CHEAYIOIIHE
CTPOKH:

A Oy OV O
0O~
[ (]

o RPN

NN W
|
N

1,5
.5
O6paruTe BHMMaHHe, YTO NpH LENOYHUCIIEHHOM JIeIEHHHM OCTAaTOK JeHCTBUTENbHO Tepi-
eTcst. O6 3ToM HaM FOBOPHT BTOpas CTPOKa C Pe3yNbTATAMHU AeleHHs YUCHa 6 Ha yucio 4.
Tperss cTpoka NpeAcTaBIAEST pe3yNbTaT JACICHHA TAKUX XKe 4Hcell, Ho B dopmare ¢ nja-
Baromiet 3ansroii. Kak BuauTe, Teneps B pe3ynbTare BbIYMC/IEHHMI MBI TOJY4YHIH OXKMjae-
MBI pe3ynbTaT — 3HadeHue 1,5.
[MTocneaHss cTpoka OTpaskacT pe3y/bTaT AEJCHUA YMCIIA C TIMlaBalouiefl TOUKOH Ha 1enoe

yucno. M3 Hee BUAHO, 4TO pe3yNbTaT TAKOro AeNEHUA NPCACTABIACTCA B BHAC YHCHA C ILIa-
BAOLLEH 3aMATON.
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[image: image20.png]Tenepp 3aiiMeMcs (parMEHTOM NPOrpaMMbl, PacHOMOXKEHHBIM MEXAY ONEPATOpaMH
KOMMEHTApHEB /* U */:

/*

int x = 5;
int y = 0;
int z = x/y:
*/

HanoMHuM, YTO KOMITHIATOp UTHOPUPYET BCE, YTO HAXOAHTCA MEKIY YTHMH ONEPaTOPaMH.
Ecmu y6path onepaTopbl KOMMEHTapHeB, OTTPAHCAHUPOBATh, @ 3aTEM 3allyCTHTE Mpo-
rpaMMy Ha BBITIOIHEHHE, TO Ha 3KpaHe NoABUTCA coobuienne 06 omnbke cneayomero suaa:

System.DivideByZeroException has occurred in MathOperatorsApp3.exe

B cooflueHHH TroBOPHTCA, YTO NpH BLINOIHEHHH nporpaMMel MathOperatorsApp3.exe
TIPOM30LI0 TaK Ha3bIBaEMOE UCKIioueHue Kilacca System. DivideByZeroException.

MexaHu3M HCKIIOYEHHH noBceMecTHO NMpuMeHAeTca B asbike C# pa oOpaGoTku omm-
60K, ¥ MBI PacCCMOTPHM €ro no3ke B ri. 9. Celiuac xe MBI TONBKO CKaXKEM, YTO COCTOSHHE
HCKIIOUEHH S, KOTOPOE NPHBEJIO K aBApHIHOMY 3aBEPUICHHIO IpOTPaMMBI, IPOH30LLIO B pe-
3yJbTaTe ACNACHHA Ha HYIb.

MexaHH3M obpabomxu uckaioyenu, NpeaycMoTpeHHEIi B C#, 1103BONAET NMEPEXBATHTD
M3 mporpaMmsl OIMOOYHYIO CHTYAIMIO H 06paloTark ee COOTBETCTBYIOIMM 06pa3zoM. O6-
paboT4YHMK MCIUIIOYEHHA MOJKET, HAlpHMEP, BBHIAATh OCMBICACHHOE coo0IIeHHE Ha 3KpaH,
NPOHTHOPHPOBATH OIIHOKY HAH CKOPPEKTHPOBATh MOBCACHHE POrPaMMBL.

IhJWHCHeHﬂeOCTaTKalqﬂlHCHOWHCHCHHONIHCHCHHH

Kax MBI roBopHnH B NpeARAYINEM pasjeie, NpH LEeNOYHCICHHOM AENEHHH OCTATOK OTOpa-
CBIBAETCA. B HEKOTOPLIX CAyYasx, OAHAKO, IPOrPAMMHUCTY HY)XeH HMEHHO OCTAaTOK OT Jelne-
HHA JBYX LEABIX 4uceN, HanpuMep YToOb! Y3HATE, ACHATCA 3TH YKCNa HAlleNo WIK HET.

Js BRIYHCACHHA OCTAaTKa NPH LENOYHCIICHHOM AENeHNH B a3bike C# ucnons3yeTca one-
paTtop deaenus no mooynio %. OH npUMeHAETCA TaKUM ke o0pa3zoM, YTO U oneparop aene-
HMS, HO B PE3yNbTATE BRIYUCAAETCA HE YaCTHOE, a OCTATOK.

B nucrnsre 1.7 Mbl npeAcTaBMIM UCXOOHBIH TEKCT NPOrpaMMBl, JEMOHCTPHPYIOUIEH BhHI-
HOJIHEHHE ONepalHril HEN0YHCIEHHOTO JENEHNA U AEIEHHA N0 MOIYIO.

Tucmune 1.7. @aln ch01\MathOperators4\MathOperatorsApp4.cs

using System;
namespace MathOperatorsd
{
class MathOperatorsApp4d
{
static void Main(string[] args)
{
System.Console.WriteLine("5 /s 2 = {0}, 5 % 2 = {1},
5/2, 5%2);
System.Console.ReadLine() ;
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[image: image21.png]Tenepp 3aiiMeMcs (parMEHTOM NPOrpaMMbl, PacHOMOXKEHHBIM MEXAY ONEPATOpaMH
KOMMEHTApHEB /* U */:

/*

int x = 5;
int y = 0;
int z = x/y:
*/

HanoMHuM, YTO KOMITHIATOp UTHOPUPYET BCE, YTO HAXOAHTCA MEKIY YTHMH ONEPaTOPaMH.
Ecmu y6path onepaTopbl KOMMEHTapHeB, OTTPAHCAHUPOBATh, @ 3aTEM 3allyCTHTE Mpo-
rpaMMy Ha BBITIOIHEHHE, TO Ha 3KpaHe NoABUTCA coobuienne 06 omnbke cneayomero suaa:

System.DivideByZeroException has occurred in MathOperatorsApp3.exe

B cooflueHHH TroBOPHTCA, YTO NpH BLINOIHEHHH nporpaMMel MathOperatorsApp3.exe
TIPOM30LI0 TaK Ha3bIBaEMOE UCKIioueHue Kilacca System. DivideByZeroException.

MexaHu3M HCKIIOYEHHH noBceMecTHO NMpuMeHAeTca B asbike C# pa oOpaGoTku omm-
60K, ¥ MBI PacCCMOTPHM €ro no3ke B ri. 9. Celiuac xe MBI TONBKO CKaXKEM, YTO COCTOSHHE
HCKIIOUEHH S, KOTOPOE NPHBEJIO K aBApHIHOMY 3aBEPUICHHIO IpOTPaMMBI, IPOH30LLIO B pe-
3yJbTaTe ACNACHHA Ha HYIb.

MexaHH3M obpabomxu uckaioyenu, NpeaycMoTpeHHEIi B C#, 1103BONAET NMEPEXBATHTD
M3 mporpaMmsl OIMOOYHYIO CHTYAIMIO H 06paloTark ee COOTBETCTBYIOIMM 06pa3zoM. O6-
paboT4YHMK MCIUIIOYEHHA MOJKET, HAlpHMEP, BBHIAATh OCMBICACHHOE coo0IIeHHE Ha 3KpaH,
NPOHTHOPHPOBATH OIIHOKY HAH CKOPPEKTHPOBATh MOBCACHHE POrPaMMBL.

IhJWHCHeHﬂeOCTaTKalqﬂlHCHOWHCHCHHONIHCHCHHH

Kax MBI roBopHnH B NpeARAYINEM pasjeie, NpH LEeNOYHCICHHOM AENEHHH OCTATOK OTOpa-
CBIBAETCA. B HEKOTOPLIX CAyYasx, OAHAKO, IPOrPAMMHUCTY HY)XeH HMEHHO OCTAaTOK OT Jelne-
HHA JBYX LEABIX 4uceN, HanpuMep YToOb! Y3HATE, ACHATCA 3TH YKCNa HAlleNo WIK HET.

Js BRIYHCACHHA OCTAaTKa NPH LENOYHCIICHHOM AENeHNH B a3bike C# ucnons3yeTca one-
paTtop deaenus no mooynio %. OH npUMeHAETCA TaKUM ke o0pa3zoM, YTO U oneparop aene-
HMS, HO B PE3yNbTATE BRIYUCAAETCA HE YaCTHOE, a OCTATOK.

B nucrnsre 1.7 Mbl npeAcTaBMIM UCXOOHBIH TEKCT NPOrpaMMBl, JEMOHCTPHPYIOUIEH BhHI-
HOJIHEHHE ONepalHril HEN0YHCIEHHOTO JENEHNA U AEIEHHA N0 MOIYIO.

Tucmune 1.7. @aln ch01\MathOperators4\MathOperatorsApp4.cs

using System;
namespace MathOperatorsd
{
class MathOperatorsApp4d
{
static void Main(string[] args)
{
System.Console.WriteLine("5 /s 2 = {0}, 5 % 2 = {1},
5/2, 5%2);
System.Console.ReadLine() ;
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[image: image22.png]Bor uro 6ynrer BBeaeHo Ha KOHCOB NOCTE 3aMYyCKa 3TOH MPOrpaMMsl:
5 /2 =2,5%2=1

Ecnu pa3zenuTs 5 Ha 2, To 4acTHoe OyNET PaBHO ABYM, a OCTaTOK ~— €AHHHULIE.

Jenenue o MOoAy/l0 HA HyJlb, TAK JKe KAaK M ODBIMHOE LeN0UHCIIEHHOE NeNeHHe Ha HyIb,
B a3eike C# 3anpciucHo. [TonbiTka BLINOJHHUTH TaKoe Ac/leHHe NPHUBEAET K UCKIIOUEHHIO
knacca System.DivideByZeroException.

YHapHbI€ onepaTopsl

Jo cux mop Msl M3y4yanu 6unapnuie (binary) oneparopsl, paboTaromue ¢ AByMs olepaHfa-
mu. OpHaxo B s3eike C# nmeerca Takoke Habop ywapwbix (unary) onepaTopoB, UMEIOIIHMX Ae-
710 TosIbKO ¢ onHMM omnepanjoM. Habop yHapHbIX oneparopos s3pika C# aHajornveH Habopy
yHapHeIX oneparopos s3bikoB C u C++ (Tabn. 1.8).

Tabnuya 1.8. YHapHbie onepamopsb!

T [y
T e ]
T
R

YHapHOe norudeckoe oTpHiaHHe
VHapHas nopa3ps/Has ONepalts AONOMHEHU R
Ilpeo6Gpa3oBaHue THIIA BRIPAKEHUS

PaccmoTrpum 3TH oneparopel.

YHapHBIH 1TIOC

Pe3ynsTaToM BHITIOJHEHUS YHApHOTO onepaTopa IUTIOC HaJ YHCNOBBIM ONEPAHAOM ABIAETCK
3HAYycHHE OMNEpaHAa, T.e. (AKTHUUECKH YHApHBIH IITIOC He BBINIOJHACT HUKAKWX JAeHCTBHH
Haj YMCIOBBIMHM 3HAUCHUAMH.

YHapHBI#l MEHYC
YHapHbI MUHYC H3MEHSACT 3HaK ONEPaHAa Ha NIPOTUBOIIOOKHEIN!

int x = -5;
int y = -x;

3neck B nepBOi CTPOKe YHapHbIH MUHYC 000aBiICH B KauecTBe NpedHKCa K YHCIO0BO-
MY JIATEpany 5, B pe3ynnTaTe Yero B NMEPEMCHHYI0 x OyJAeT 3alucaHo OTPHLATCIILHOC
3HaYyeHue 5.

Bo BTopoil cTpoke onepaTop yHapHOroO MHHYCa UCIOAR3YETCH Uit TOTO, YTOOK! 3aIHcaTh
B NIEPEMEHHYIO y 3HAUCHHE, PABHOE 110 MOJYJIIO 3HAYCHUIO NEPEMEHHO X, HO TIPOTHROMNO-
JIOXHOC MO 3HAKY.

68 A. B. ®ponos, I". B. ®ponos. Asuik C#. CamoyunuTens




[image: image23.png]Bor uro 6ynrer BBeaeHo Ha KOHCOB NOCTE 3aMYyCKa 3TOH MPOrpaMMsl:
5 /2 =2,5%2=1

Ecnu pa3zenuTs 5 Ha 2, To 4acTHoe OyNET PaBHO ABYM, a OCTaTOK ~— €AHHHULIE.

Jenenue o MOoAy/l0 HA HyJlb, TAK JKe KAaK M ODBIMHOE LeN0UHCIIEHHOE NeNeHHe Ha HyIb,
B a3eike C# 3anpciucHo. [TonbiTka BLINOJHHUTH TaKoe Ac/leHHe NPHUBEAET K UCKIIOUEHHIO
knacca System.DivideByZeroException.

YHapHbI€ onepaTopsl

Jo cux mop Msl M3y4yanu 6unapnuie (binary) oneparopsl, paboTaromue ¢ AByMs olepaHfa-
mu. OpHaxo B s3eike C# nmeerca Takoke Habop ywapwbix (unary) onepaTopoB, UMEIOIIHMX Ae-
710 TosIbKO ¢ onHMM omnepanjoM. Habop yHapHbIX oneparopos s3pika C# aHajornveH Habopy
yHapHeIX oneparopos s3bikoB C u C++ (Tabn. 1.8).

Tabnuya 1.8. YHapHbie onepamopsb!

T [y
T e ]
T
R

YHapHOe norudeckoe oTpHiaHHe
VHapHas nopa3ps/Has ONepalts AONOMHEHU R
Ilpeo6Gpa3oBaHue THIIA BRIPAKEHUS

PaccmoTrpum 3TH oneparopel.

YHapHBIH 1TIOC

Pe3ynsTaToM BHITIOJHEHUS YHApHOTO onepaTopa IUTIOC HaJ YHCNOBBIM ONEPAHAOM ABIAETCK
3HAYycHHE OMNEpaHAa, T.e. (AKTHUUECKH YHApHBIH IITIOC He BBINIOJHACT HUKAKWX JAeHCTBHH
Haj YMCIOBBIMHM 3HAUCHUAMH.

YHapHBI#l MEHYC
YHapHbI MUHYC H3MEHSACT 3HaK ONEPaHAa Ha NIPOTUBOIIOOKHEIN!

int x = -5;
int y = -x;

3neck B nepBOi CTPOKe YHapHbIH MUHYC 000aBiICH B KauecTBe NpedHKCa K YHCIO0BO-
MY JIATEpany 5, B pe3ynnTaTe Yero B NMEPEMCHHYI0 x OyJAeT 3alucaHo OTPHLATCIILHOC
3HaYyeHue 5.

Bo BTopoil cTpoke onepaTop yHapHOroO MHHYCa UCIOAR3YETCH Uit TOTO, YTOOK! 3aIHcaTh
B NIEPEMEHHYIO y 3HAUCHHE, PABHOE 110 MOJYJIIO 3HAYCHUIO NEPEMEHHO X, HO TIPOTHROMNO-
JIOXHOC MO 3HAKY.

68 A. B. ®ponos, I". B. ®ponos. Asuik C#. CamoyunuTens



[image: image24.png]WHKpeMeHT U AeKpeMeHT

OnepaTtopbl MHKpPEMEHTA (++) M JeKpeMcHTa (--) MOTYT Hcroih3oBaTheA THGO B Mpe-
drkcHoll dopMme, nubo B nocTdhukcroil dopme. Ipedukcuas popma npeanonaraer pasmc-
IEHHC ONepaTopa nepe/l 0NepaHoM, a nocThHKCHas — nocne onepaHaa.

BoT nprMeprl HCOIBb30BaHHs NOCTHHUKCHOrO onepaTopa ++:
int x = 5;
X++;

B pesynbTare BBINOIHEHHA 3TOro (hparMeHTa Koja nepeMeHHas X Oyaer coxepxars 3Ha-
ucHue 6.

[lo BRIMONHAEMBIM pE3Y/IhTaTaM YHapHBIA oneparop ++, HCIONb30BaHHBIA Bo BTOpOM
CTPOKE, SKBHBAIECHTCH cleaylolleMy OMHapHOMY onepaTopy:

x =X + 1;

AHaNOrMYHO BMECTO YHApPHOTO OIEPATOpa X - — MOXHO HCHONL30BATh OGUHApHBII onepaTop:
x =x - 1;

Ecnn ucnonssyercs npeduxcuas ¢popMa yHapHOro ornepaTtopa MHKpPeMEHTa HJIH JeKpe-
MEHTa, TO COJepXKUMOe NEpeMEHHON U3MeHAETCS JO €€ YTEHMUS, a €C/IH nocThHUKCHAI — To-
cne. I[ToscHUM 3TO Ha npuMepe.

Huxe MpI Hemmons3oBany npeUKCHBIA ONepaTop HHKpPEMEHTa, IO3TOMY BHaYalle COxep-
KUMOE TEpEeMEHHO X YBEIMUMBAETCA Ha €AHHMLY, a 3aTeM €€ HOBOE 3HaueHHe, paBHOE
LICCTH, HCMOTB3YETCA AN MHHIHATH3AUMH NepeMEHHO y:
int x = 5;
int y = ++x;

I1pu ucnonb30BaHUM NOCTGUKCHOTO ONlepaTopa HHKpeMeHTa Bce OynmeT no-apyromy:

int x 5;
int y = x++;

BHayane nepemensad y GyJeT MpOMHUIMATM3MPOBaHA HUCXOAHBIM 3HaYCHHEM, XpaHA-
LMMCSA B MepeMeHHOH x, paBHBIM nATH. Ilocne a3Toro cofepkuMoe NepeMeHHON X yBenH-
YUTCA Ha EAUHULY.

Taxum o6pa3oM, BeINONHEHHE JIIOOOT0 U3 NpUBeeHHBIX BRIE (hparMEHTOB KOAa MpHBe-
JCT K TOMY, YTO B IepEMEHHYIO X OyneT 3anmvcaHo 3HaueHue 6. OQHAKO COmepIKUMOE nepe-
McHHOH y Oyaer pa3iuyHeIM. B nepBoM ciydae oHO OyaeT paBHO IIECTH, a BO BTOPOM —
MATH.

YHapHoe 10ru4ecKkoe 0TpHUAHHE

OnepaTop YHApHOro JAOI'MYECKOro OTPHUAHHUA BBIYHCIACT 3HA4YCHHE CBOCIO JIOTHYECKOTIO
onepaHa, a 3aTeEM H3IMCHACT €r0 Ha NpOTHBOIMOJIOXKHOE 3HAYCHHE. Bot npUMEp HCNOIBR30-
BaHHA 3TOro on€paTopa:

bool isBlackColor = true;
bool check = t!'isBlackColor;
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[image: image25.png]3nech Mbl BHadasic 3alMCajiM B NOTMYECKY1O TIepeMeHHYo isBlackColor 3uauchue
true, a 3aTeM HCIONL30BAJIN ITO 3HAYCHHC H ONEPATOP OTPUUAHMA A HHULMATIM3ALUHK
noruueckoi nepeMcHHoit check. B pesynsrare nepemenHas check Oyner coaepxars 3Ha-
yenue false.

Oneparop yHapHOro NOruuecKoro oTPULAHNA MOXET HCTIONb30BATECA ¢ NOOBIM JOrHYe-
CKHMM BLIPQXKCHMEM, a TAKXKeE € JOrHYeCKHMH NUTEpaaMu:

bool isBlackColor = !'true;

[MoagpobHee 0 normyeckux BhIPAXKCHHAX Mbl MOr0BOPHM MoO3XKe, B pasgene «Jloruyeckue
OTIepaTopLI» ITOM INIABLL.

YHapuasi nopa3psiiHasi onepauus J0Nno/IHeHHs

JToT onepatop BBIMHUCIAET NMOPa3pAAHOE HONONHEHHe CBOEro OnepaHia. B pesynprate BHI-
TIONHEHUA 3TOi OIlepalUy COCTOAHHE BCEX PaspANoB olepaHaa Oynaer M3MEHEeHO Ha NMpOTH-
BOM0JI03KHOE.

Bot nprmep nenonb30BaHnA YHapHOH nopaspaaHoii orepalii JoNOHEHHA:

uint op 0x5ab5a;
uint compl = ~op;

Onepanuu ¢ OTAENLHEIMU pa3pAfaMH MBI pPacCMOTPHM NojpofHee NMO3XKe, B pasfesne
«ITopa3pannsie onepaTopbi».

IIpeo6pa3oBanne THIA BoIpAKEHH S
B nmponecce o6paboTKu NporpaMMEBI TPAHCIATOP BHINONHAET ABHBIE U HeABHLIE Mpeolpazo-
BaHK4 TUNOB gaHHBIX. HanmpuMep, B clenyoleil cTpoke nepell CaoXeHHeM IeN09HCNIeHHOe
3HaYycHHE 5 HeABHLIM 006pa3oM npeobpazyercsa B THII C NAABAKOMEH TOYKOI:

long x = 1.4 + 5;

B asvike C# uMeeTcsa yHapHBIH ollepatop, NO3BONAIONIAH BHINOMHATE ABHOE Npeobpa3zo-
BaHUE THUNOB AaHHLIX. OH HCTIONB3YeTCA CEAYIOMMM 06pasoM:

long x = 1.4 + (long)5;

3aech NpH NOMOIIM KOHCTPYKUHMH (long) Mbl yKasalmy, YTO nepef caoxkeHHeM HeobXxo-
auMo npeobpa3oBaTh YUCIOBOI TUTepall 5 B nMTepal ¢ MaBawmed To9Koit Tuna long.
B ra. 5 Mu pacckaxeM o npeobpasosanmax Tunos B C# 6onee noapobro.

IIpuMep nMcHOIbL30BAHUS YHAPHBIX ONEPaTOPOB

Mcxonseiil TeKCT NMporpaMMEbl, AeMOHCTPHPYIOUIEH MCIONb30BAaHHE HEKOTOPBLIX YHAPHBIX
ofepaTopoB, npedacTasiaed B nMcTHHre 1.8.

TNucmune 1.8. @atin ch01\UnaryOp\UnaryOpApp.cs

using System;
namespace UnaryOp
{
class UnaryOpApp
{
static void Main(string(] args)
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[image: image26.png]int x S;
int v = ++x;

System.Console.WriteLine("x = {0},\ty = {1}", x, ¥);
int x1 = 5;

int yl = xl++;

System.Console.WriteLine("x1l = {0},\tyl = {1}, x1, vyl1);

uint op = 0xbaba;
uint co = ~op;
System.Console.WriteLine("op

n

{0:X}, co = {1:X}", op, co);

System.Console.ReadLine () ;

IlepBbie nmBa ¢parMeHTa NOKa3sIBAalOT OTIHYHA MEXIY NpeHKCHOH H NMOCTPHKCHOM
YHapHOii onepauHei HHKpeMeHTa. TpeTuit PparMeHT JeMOHCTPHPYET BHINIONHEHHE YHAPHOH
nopaspaAAHOH onepauun jJononHenus. OGpaTHTe BHHMaHHe, YTO 3Ha4YeHHE onepaHaa (mepe-
MEHHOH op) 3afaHO B INECTHAALATEpHYHOM BHAe M paBHO Ox5a5a. Ilocnme BhImomHenus
npeoGpazoBaHHA COCTOSHUE BCEX Pa3pAJIOB ONEpaHIa HIMEHAETCA Ha IPOTHBOIIONOXKHOE.

BoT pe3ynsraT paGOTEI IpOrpaMMEI:

X =6,y =6
x1 6, vyl =5
op S5A5A, co = FFFFASLSAS

Kax Bugure, npeukcHas M NMOCTPHUKCHAA ONEpaudH HHKPEMEHTa He SKBHBAJEHTHEI.
Yro ke KacaeTca YHapHOH NopaspsaHOi OnepauHH JONONHEHHA, TO OHA BBIOJIHMIACH TaK,
KaK Mbl 0XKHAANH — COCTOAHHE BCEX Pa3paJoB H3IMEHHIOCH HAa IPOTHBONOJIOKHOE (HIIH, KaK
ClIC FOBOPAT, OKa3aJI0Ch UHEEPMUDOBAHHBIM).

Uto6sl 0TOOpa3HTE pe3ysbTaT BHINOJIKEHHS ONEPAlHH JOMOJHEHHA B IIECTHAAUATEpHY-
HOM BHJI€, MBI YKa3aJIH B CTPOKe dopmMaTa MeTony WriteLine cneundukarop popmara X,
OTJE/IMB €r0 0T HOMEpa IapaMeTpa ABOETOYHEM:

System.Console.WriteLine("op = {0:X}, co = {1l:X}", op, coO);

B tabn. 1.9 MBI mepedHCIUNH CTaHJAPTHBIE CHMBOJBI, KOTOphle MOKHO HCHONB30BaTh
JUIA onpefeneHda ¢opMara BEIBOJA IIpH MOMOILK MeToaa WriteLine.
Tabnuya 1.9. Cmarn@apmHbie cumMeonst ghopmama

Cumeonsi Tun OanHbIx, coomeemcmeyuul ¢hopmamy
(3, D | Accamwman

HayuHr1ii (3KCTIOHEHI[HaNbHBIN)
Dopmat ¢ GUKCHPOBAHHOI TOUKOH
Obu gopar
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[image: image27.png]int x S;
int v = ++x;

System.Console.WriteLine("x = {0},\ty = {1}", x, ¥);
int x1 = 5;

int yl = xl++;

System.Console.WriteLine("x1l = {0},\tyl = {1}, x1, vyl1);

uint op = 0xbaba;
uint co = ~op;
System.Console.WriteLine("op

n

{0:X}, co = {1:X}", op, co);

System.Console.ReadLine () ;
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YHapHOii onepauHei HHKpeMeHTa. TpeTuit PparMeHT JeMOHCTPHPYET BHINIONHEHHE YHAPHOH
nopaspaAAHOH onepauun jJononHenus. OGpaTHTe BHHMaHHe, YTO 3Ha4YeHHE onepaHaa (mepe-
MEHHOH op) 3afaHO B INECTHAALATEpHYHOM BHAe M paBHO Ox5a5a. Ilocnme BhImomHenus
npeoGpazoBaHHA COCTOSHUE BCEX Pa3pAJIOB ONEpaHIa HIMEHAETCA Ha IPOTHBOIIONOXKHOE.

BoT pe3ynsraT paGOTEI IpOrpaMMEI:

X =6,y =6
x1 6, vyl =5
op S5A5A, co = FFFFASLSAS

Kax Bugure, npeukcHas M NMOCTPHUKCHAA ONEpaudH HHKPEMEHTa He SKBHBAJEHTHEI.
Yro ke KacaeTca YHapHOH NopaspsaHOi OnepauHH JONONHEHHA, TO OHA BBIOJIHMIACH TaK,
KaK Mbl 0XKHAANH — COCTOAHHE BCEX Pa3paJoB H3IMEHHIOCH HAa IPOTHBONOJIOKHOE (HIIH, KaK
ClIC FOBOPAT, OKa3aJI0Ch UHEEPMUDOBAHHBIM).

Uto6sl 0TOOpa3HTE pe3ysbTaT BHINOJIKEHHS ONEPAlHH JOMOJHEHHA B IIECTHAAUATEpHY-
HOM BHJI€, MBI YKa3aJIH B CTPOKe dopmMaTa MeTony WriteLine cneundukarop popmara X,
OTJE/IMB €r0 0T HOMEpa IapaMeTpa ABOETOYHEM:

System.Console.WriteLine("op = {0:X}, co = {1l:X}", op, coO);

B tabn. 1.9 MBI mepedHCIUNH CTaHJAPTHBIE CHMBOJBI, KOTOphle MOKHO HCHONB30BaTh
JUIA onpefeneHda ¢opMara BEIBOJA IIpH MOMOILK MeToaa WriteLine.
Tabnuya 1.9. Cmarn@apmHbie cumMeonst ghopmama

Cumeonsi Tun OanHbIx, coomeemcmeyuul ¢hopmamy
(3, D | Accamwman

HayuHr1ii (3KCTIOHEHI[HaNbHBIN)
Dopmat ¢ GUKCHPOBAHHOI TOUKOH
Obu gopar
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[image: image28.png]Cumeornst Tun daHHbIX, cOOMeememayouul gopmamy

Yucnosoil popmar

dopMar A peCTaBIeHHUs YHCel ¢ OKpyTiieHHeM. Uneso, npeobpasopanHoe
B TCKCTOBYIO CTPOKY C HCIIO/B30BaHHEM 3TOr0 OpMaTa, COXPaHHUT CBOC 3HAUC-
HHUE npH 00paTHOM Npeobpa3oBaHHH U3 TEKCTOBOM CTPOKHM B YMCIO

LlectHaguarepuunsiii dopmar

TlocrencHho MBI pacCKaXXeM BaM U O JAPYTHX BO3MOXKHOCTSX GOpMaTHpOBaHHSA TEKCTO-
BBLIX CTPOK, 0TOOpakaeMbIX Ha KOHCONIM METOJOM WriteLine.

CocraBHbI€ onepaTopkbl

B paspene «MHKpeMEHT u IeKpeMeHT» Mbl paccka3blBalll BaM 00 YHApHBIX oIepaTopax HH-
KpeMEHTa M JeKpeMeHTa, MO3BONAIOMIMX COOTBETCTBEHHO YBENHYHBATL WSIM YMEHBLIATh
Ha eIMHHULLY 3HaYCHHUE OTCPaHAa.

Vicnonb3oBaHue 3THX oNEpaTOpOB MO3BONAET CACNATh HCXOAHBIA TEKCT NMpOrpaMmel 60-
Jlee KOMIAKTHBIM M jlerko YHTaeMbIM. KpoMe Toro, Takoit kog OyAeT BBIMONHATECA OBICTpee
H3-32 ONITHMH3ALHH, BBIIONHACMONH KOMITHIATOPOM.

B s3pike C# uMeeTcs elle LENbIH PAA TAK HAa3bIBAGMBIX COCMABHBIX ONEPAMOPOS, MpH-
MEHEHHE KOTOPBIX NO3BOAAET YAYYIIHTE YHTAEMOCTh HCXOJHOTO TEKCTa NPOrpaMMBbl H YBe-
JTHYUTL CKOPOCTD €€ paboThl. :

CocraBHbIe OMEpaTOphl MONYHAIOTCA KOMOHMHHpOBaHHeM GMHAPHOTO OMeparopa M omnepa-
Topa NMpucBanBanus (Tadn. 1.10).

Tabnuya 1.10. CocmasHeie onepamops!

= |Cocmcnmpommme ]
| B nmpreswmame ]
[ Vomonene wopnosammame |
7= [ Hcnonne n nprosammame |
(5= Bumonenme ooranca or xenenma n s |
(s | onmeoxoe Humpuosmmane |
IE
B
R

&
-

Kak nonb3oBaTscs COCTABHEIMH OnepaTopaMu?
INpcanonoxuM, HaM HYXHO YBEAHYMTh 3HAUEHUC, XpaHALICCCE B NEPEMEHHOHR X, Ha 2.

3To MOXKHO cHenaTh IpH NOMOIH 0OBIYHOTO GHHapHOFO oneparopa CI0XEHHA, HanpuMmep,
TaK:

+=
* =
/=
N=
<=
>=
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[image: image29.png]Cumeornst Tun daHHbIX, cOOMeememayouul gopmamy

Yucnosoil popmar

dopMar A peCTaBIeHHUs YHCel ¢ OKpyTiieHHeM. Uneso, npeobpasopanHoe
B TCKCTOBYIO CTPOKY C HCIIO/B30BaHHEM 3TOr0 OpMaTa, COXPaHHUT CBOC 3HAUC-
HHUE npH 00paTHOM Npeobpa3oBaHHH U3 TEKCTOBOM CTPOKHM B YMCIO

LlectHaguarepuunsiii dopmar

TlocrencHho MBI pacCKaXXeM BaM U O JAPYTHX BO3MOXKHOCTSX GOpMaTHpOBaHHSA TEKCTO-
BBLIX CTPOK, 0TOOpakaeMbIX Ha KOHCONIM METOJOM WriteLine.

CocraBHbI€ onepaTopkbl

B paspene «MHKpeMEHT u IeKpeMeHT» Mbl paccka3blBalll BaM 00 YHApHBIX oIepaTopax HH-
KpeMEHTa M JeKpeMeHTa, MO3BONAIOMIMX COOTBETCTBEHHO YBENHYHBATL WSIM YMEHBLIATh
Ha eIMHHULLY 3HaYCHHUE OTCPaHAa.

Vicnonb3oBaHue 3THX oNEpaTOpOB MO3BONAET CACNATh HCXOAHBIA TEKCT NMpOrpaMmel 60-
Jlee KOMIAKTHBIM M jlerko YHTaeMbIM. KpoMe Toro, Takoit kog OyAeT BBIMONHATECA OBICTpee
H3-32 ONITHMH3ALHH, BBIIONHACMONH KOMITHIATOPOM.

B s3pike C# uMeeTcs elle LENbIH PAA TAK HAa3bIBAGMBIX COCMABHBIX ONEPAMOPOS, MpH-
MEHEHHE KOTOPBIX NO3BOAAET YAYYIIHTE YHTAEMOCTh HCXOJHOTO TEKCTa NPOrpaMMBbl H YBe-
JTHYUTL CKOPOCTD €€ paboThl. :

CocraBHbIe OMEpaTOphl MONYHAIOTCA KOMOHMHHpOBaHHeM GMHAPHOTO OMeparopa M omnepa-
Topa NMpucBanBanus (Tadn. 1.10).

Tabnuya 1.10. CocmasHeie onepamops!
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(5= Bumonenme ooranca or xenenma n s |
(s | onmeoxoe Humpuosmmane |
IE
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&
-

Kak nonb3oBaTscs COCTABHEIMH OnepaTopaMu?
INpcanonoxuM, HaM HYXHO YBEAHYMTh 3HAUEHUC, XpaHALICCCE B NEPEMEHHOHR X, Ha 2.

3To MOXKHO cHenaTh IpH NOMOIH 0OBIYHOTO GHHapHOFO oneparopa CI0XEHHA, HanpuMmep,
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[image: image30.png]Eciu ke ucnoas3oBaTk COCTaBHOM onepaTop CMOXKEHWA M NPYCBAaNBAHUA, TO COOTBETCT-
BYIOLIMI KoA OyAeT BRIMAAETD NpoLE:

X += 2;

Kak Buaute, 3mech nepeMeHHas X YIIOMHHAETCSA TOILKO OHH pas.
AHanoru4HeIM 06pa3oM MOMKHO HCIIONB30BaTh W APYTHE YNMCIIOBbIC COCTABHELIE OTIEPATOPBL:

- 3;
\= .
$=

’

KX R
N ou

;

INoka peub ugeT 06 u3MeHeHHH 3HaueHuH OOLIYHEIX YHCTOBBIX MEPEMEHHBIX, MPEeHMY-
LIECTBO MCIIONIL30BaHHA COCTABHBIX ONEpaTOPOB, BO3MOXKHO, He CTONL OoYeBMAHO. OnHAKO
eclii HeoOXOAWMO YBENWYHMTb WIH YMCHBIIMThH IOJ¢ CTPYKTYPH MIH 3AEMEHT MAacCCHBa,
TO OHO CTAaHET HaMHOro 3aMeTHee. O CTPYKTYPax W MacCHBax MBI IIOTOBOpUM MO3Ke. Torza
K€ MBI H BEPHEMCH K paccKa3y o MpeUMYILECTBAX COCTABHBIX OIIEPaTOpOB.

Jlornueckne coctaBHble ONEPATOPE! H ONEPATOPH! CABUIA HCIIONL3YIOTCS aHAJIOTHYHBIM
obpazoM. CooTBeTCTBYIOMIHE WM OuHapHLIE NMOpa3pAdHbIe ONEPaTOpPhl ONKCAHLL B CIEAYIO-
11ICM pa3gelie.

Ecnu BuI paHee nporpammupoBany Ha s3bike Pascal unu apyrom s3bike, He Jomyckalo-
11IEM MCIIONB30BAaHHA PaCCMOTPEHHBIX BHIILE OTNIEPATOPOB HHKPEMEHTA, IEKPEMEHTa, a TakKe
COCTaBHEIX OINEPaTOPOR, MBI PEKOMEHAYEM U3YYHTh HOBLIE BO3ZMOXHOCTH.

XoTs Ha nepBbIH B3 0003HaYEHHUE ITHX OINEPAaTOPOB MOTYT BLITIAAETh 1A Bac HETOHAT-
HLIMH 1 HENOTHYHBIMH, BPEMs, MIOTPAYEHHOE HA MX H3YMEHHE, HE NPONALCT [aPOM. 31‘14 onepa-
TOPLI AEHCTBHUTEIBHO MOMOTAIOT CO3aBaTh 6os1ee 3¢ ek TMBHBIN IPOrpaMMHBIi KO,

YTo ke KacaeTcsA HEMOHATHOTO H HEMOTHYHOTO, TO B3[JITHUTE Ha BHEWHHIA BUI OlepaTo-
pa TnpKCBaKBaHHA A3bika Pascal, npeacraBnsiomero KoMGHHALHIO 3HaKa paBEHCTBA W JBOC-
Touus (=:). C Touku 3penus nporpammucta, pabortaromero ¢ a3uikamu C u C++, HazHaue-
HHEe KOMOWHALIHK CHMBOMOB =: TOXX€ MOXET IIOKa3aThCA HEMOHATHBIM M HENOTMYHLIM —
IIpY 9€M TYT ABOETOYHE?

ITopa3spsiAHbie ONEPATOPbLI

Panee B paszene «QneMeHTapHEIC THIH! AaHHEIX) 3TOH rmaBhl MBI pacCKa3blBainy BaM o Oaii-
Tax M paspagax. B a3nike C# uMeroTCA Tak Ha3zblBaeMble NOPA3PAOHLIE ONepamopsl, C IIOMO-
UL KOTOPRIX MOXHO H3MEHAThL COCTOSHHE OTHE/ILHLIX MIIH BCEX pa3paloB 3HaUCHWi, xpa-
HAIIMWXCSA B IEPEMEHHEIX.

Ilopa3panHbie onepatophl NpeAHa3HaueHbl 1A BBITONMHEHMS Onepaudii noruueckoe
W (AND), noruueckoe VIJIU (OR), nornueckoe HCKITHOYAIOLIEE WIHU (XOR) u nork-
yeckoe orpuuanue HE (NOT), a Taxke onepauumii nopa3psagHoro casura BI€BO W BHpaso.
CoOTBETCTBYIOUME MM CHMBOJIBI IEpEUHCIEHH B Tabm. 1.11.

Tabnuya 1.11. [opa3padHsie onepamopsi

Cumson Onepamop
(& [ Jlorumuecxoc ¥ -

_ Jlornueckoe UJIN

Jlornueckoe MCKITMOYAIOIIEE UK
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[image: image31.png]result = -~op;
System.Console.WriteLine{"op
op, result);

{0:X}, ~op = {1:X}",

result = op << 3;

System.Console.WriteLine(*op = {0:X}, op << 3 = {1:X}*,
op., result);

result = op >> 3;

System.Console.WriteLine("op = {0:X}, op >> 3 = {1:X}",

op, result);

System.Console.ReadLine () ;

PesynbraT paboThl Hame# nporpaMMel NPEACTABIEH HHXKE!

op 5A5A, op & OxA = A
op = 5A5A, op | OxF = SASF
op = 5A5A, op ~ OxXF = 5A55
op = 5A5A, ~op = FFFFASAS
op = 5A5A, op << 3 = 2D2D0
op = 5A5A, op >> 3 = B4B

i

MB!I ocraBiseM BaM 3Ty IIPOrpaMMy IS CaMOCTOATENBHOrO H3ydeHus. IlpeacraBrTe pe-
3yJbTaTHl pabOTH! NOPA3PAAHEIX OIIEpaTOPOB B IBOMIHOM BHAE M yGeauTeCh, 9TO BCe ACHCT-
BHA HaJ paspAgaMU UCXOJHOIO JHCIIA BEHINONHEHB! IPABUIIBHO.

Jlornyeckue oneparopsi

Jlornucckue oneparopst (tabn. 1.16) npenHasHayeHb! A1 BHIONHEHMA JTOTHYECKHX onepa-
OMH Haj JIOTMYECKUMH JAaHHBIMU, OOBABIEHHBIMH B NPOrpaMMe NpH MOMOIIM KITIOYMEBOTO
ci0Ba beool.

Hanomuum, 4To NOrHyeckne nepeMeHHbIe MOTYT NIPUHKMATE OJHO M3 BYX 3HauEHWH —
true (uctuna) umu false (oxp). B sa3pike C# 3TH 3HAa9eHMA HHKAK He COOTHOCATCA
cuncnaMu 1 1 0. Pe3synbTaToM BHITOJIHEHHS JIOTMYECKOTO OTepaTopa Beeria ABAAeTcs Jo-
ruyeckoe 3HadyeHe true unu false.

Tabnuua 1.16. floeudeckue onepamopsb!

(11 | onwseonioneparop it
T T Vmapoc normeswoe ompmmne

Ecnn oba oncpanna nornucckoro oneparopa ¥ paBHbl true, To pe3ylbTaToOM BhHINONHE-
HUA 3ToM oncpauuu 0yaer true. B npoTHBHOM cnydae pesyibrar Oyaer false.
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[image: image32.png]Ecnu oaun n3 onepanaos nornyeckoro oneparopa UM paseH true, TO pe3ynsTaToM
BBINIOJIHEHUS ITON onepamun Oyaer true. Ecnu xe oba onepanna pasunl false, To 1 pe-
3ynsTaT Oyner Toxe paBed false.

Bot npuMep ucnons3oBaHus NOMMYECKHUX ONEPaTOPOB:

bool op = true;

bool resultl = op && false;
bool result2 = op || false;
bool result3 = !op;

B pesynpTare BHITOJHEHHA ITHX ONEPaTOpOB B llepeMeHHBIX resultl U result3 6y-
JeT XpaHUTHCA 3HaveHue false, a B NepeMeHHON result2 — 3HadeHue true.

Jloruueckue oneparophbl IMPOKO UCNOIB3YIOTCS B TaK Ha3bIBaeMbIX YCAOBHLIX ONEpamo-
pax, o KOTOPHIX Mbl PaCCKaXKEM B ClieyIOLICH IlaBe Hallel KHUTH.

OnepaTopbl OTHOLIEHHUSA

Pe3ynbTaT BRINONHEHNs OUHAPHBIX OllepaTopoB omHouwtenus (Tabn. 1.17) npeacrasniercs
B BHJe NOTHYECKHX 3HaYeHWH true Wil false.

Tabnuua 1.17. Onepamopsl OMHOWEHUS

R L
e e ]
[ [Moswemmpam

Onepatops! OTHOLIEHUS [103BONAKOT CPaBHUBATH 3HAYEHUS TEPEMEHHBIX W BhIpaXKeHUH
Mexay coboit. Harpumep, pe3ynbTar BHMHCIEHHS BBIpDOXEHHS 2 < 4 Oyzer true, a pe-
3ynbTaT BEIYUCIECHHUA BhIpaXeHHs 1 == 2 Oyner paBed false.

Orneparops! oTHoOILIEHHA, TaK Xe KaK U paCCMOTPEHHBIE B NpedblOYyIEM pasaene noruye-
CKHE OTIepaTOPHI, MCTIONB3YIOTCH B YCNOBHBIX OTlEpaTopax, pacCka3 0 KOTOPBIX ME! OTJIOXKHM
J10 CneyEH rnaBbl.

I

A
1]

ViV
{1

IIpuopurersl OIEpPaToOpoB

B cBoux mporpamMmax Bbl YacTo OYAeTe COCTABIATL BBHIPOKEHHA M3 HECKOIBKHMX OTIEPaTOpOB.
He uciuiroueno, 4to B 3THX BRIpPOKEHUAX OYXYT BCTPEUAThCS YHAPHbIC H OHHADHEIE OlIEpaTopsl.
BoT npuMep cOCTaBHOrO BEIPAXKEHUA:

int x = 1;
int y 2;
int result= 2 + X * 3 / 5 + y++ / 2;
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[image: image33.png]Ecnu oaun n3 onepanaos nornyeckoro oneparopa UM paseH true, TO pe3ynsTaToM
BBINIOJIHEHUS ITON onepamun Oyaer true. Ecnu xe oba onepanna pasunl false, To 1 pe-
3ynsTaT Oyner Toxe paBed false.

Bot npuMep ucnons3oBaHus NOMMYECKHUX ONEPaTOPOB:

bool op = true;

bool resultl = op && false;
bool result2 = op || false;
bool result3 = !op;

B pesynpTare BHITOJHEHHA ITHX ONEPaTOpOB B llepeMeHHBIX resultl U result3 6y-
JeT XpaHUTHCA 3HaveHue false, a B NepeMeHHON result2 — 3HadeHue true.

Jloruueckue oneparophbl IMPOKO UCNOIB3YIOTCS B TaK Ha3bIBaeMbIX YCAOBHLIX ONEpamo-
pax, o KOTOPHIX Mbl PaCCKaXKEM B ClieyIOLICH IlaBe Hallel KHUTH.

OnepaTopbl OTHOLIEHHUSA

Pe3ynbTaT BRINONHEHNs OUHAPHBIX OllepaTopoB omHouwtenus (Tabn. 1.17) npeacrasniercs
B BHJe NOTHYECKHX 3HaYeHWH true Wil false.

Tabnuua 1.17. Onepamopsl OMHOWEHUS
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e e ]
[ [Moswemmpam

Onepatops! OTHOLIEHUS [103BONAKOT CPaBHUBATH 3HAYEHUS TEPEMEHHBIX W BhIpaXKeHUH
Mexay coboit. Harpumep, pe3ynbTar BHMHCIEHHS BBIpDOXEHHS 2 < 4 Oyzer true, a pe-
3ynbTaT BEIYUCIECHHUA BhIpaXeHHs 1 == 2 Oyner paBed false.

Orneparops! oTHoOILIEHHA, TaK Xe KaK U paCCMOTPEHHBIE B NpedblOYyIEM pasaene noruye-
CKHE OTIepaTOPHI, MCTIONB3YIOTCH B YCNOBHBIX OTlEpaTopax, pacCka3 0 KOTOPBIX ME! OTJIOXKHM
J10 CneyEH rnaBbl.
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IIpuopurersl OIEpPaToOpoB

B cBoux mporpamMmax Bbl YacTo OYAeTe COCTABIATL BBHIPOKEHHA M3 HECKOIBKHMX OTIEPaTOpOB.
He uciuiroueno, 4to B 3THX BRIpPOKEHUAX OYXYT BCTPEUAThCS YHAPHbIC H OHHADHEIE OlIEpaTopsl.
BoT npuMep cOCTaBHOrO BEIPAXKEHUA:

int x = 1;
int y 2;
int result= 2 + X * 3 / 5 + y++ / 2;
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[image: image34.png]PaccMatpuBas Takoe BLIPOKCHUC, TPYAHO CPa3y CKA3aTh, KAKOE 3HAYECHWME NOAYUMT nepe-
MeHHas result rnocne ero BerdyucneHus. IIpoGncMa cOCTOMT B TOM, UTO 2Aneko HE BCEra ouc-
BHJIEH NOPANOK BBIONHEHHS OTACIBHBIX OIIEPATOPOR B COCTABHOM BhIpaxkeHHH. OIHAKO B 3aBHU-
€MMOCTH OT NOPAAKA BBINOJHEHMA ONCPATOPOB MOXCT [TOJIYYHTECS Pa3Hblif PE3YIILTAT.

Ipueenem 6onee npocroil npumep.

[IycTb HaMm HyKHO BLIYUMCITHTH 3HAYECHHUE NEPEMEHHOM X M0C/e BLINOAHEHUS cienyouleil
CTPOKY KOAa:

int x = 2 + 3 * 4;

Ecnu BBIUMCHATE 3TO BEIpaXEHHE CNIEBA HAMNPaBO, TO CHAyana HYXHO CIOXHTb Yucia 2
u 3, a 3aTem pe3yabTaT YMHOXKHTE Ha 4. Tloce monoOHBIX BEIYMCICHUH 3HAUEHHE [IEPEMEH-
Ho#l x Oyzner paBHo 20.

Ecnu c BBIMHCIATL 3TO BHIPOKCHHE CpaBa HACBO, TO CHAYalla HY)KHO YMHOXMTS 3 Ha 4,
a3aTeM K pe3ynbrarty Ao6asuTh 2. [lpy 3TOM B nepeMeHHyo x Oyaer 3amucaHo 3HaueHue 14.

Yrto6el u30ckaTh HeOJHO3HAYHOCTH, Bece omepatopsl B sa3eike C# (kak, Bhpouem,
M B IDYTHX A3bIKAX NPOrpaMMHPOBAHUA) MMEIOT CBOH npuopumem. Bonee npHopHTeTHbIE
OTIEPATOPL! BEIMONHAIOTCSA B MEPBYIO QUEPEab.

B npuBegeHHOM BbILE NpMMEpE ONEPATOP YMHONKEHHA HMEST BBICUWIMI NPHOPHTET
0 CPAaBHEHHIO C ONCPATOPOM CJIOKEHHA, TMOITOMY B pe3ylbTaTe BLIMUCICHHS NMONMYUHTCA
3HadcHue 14.

Ipu HeoOXOAMMOCTH MBI MOKEM 3aJATh MOPANOK BEIYMCIICHHI B COCTaBHBIX BBIPAXKCHH-
AIX NOJOOHOIO poja MpH NOMOIH ckOGOK, HANpHUMep:

int x = (2 + 3) * 4;

3nech MbI coo6IaeM KOMIMIIATOPY, YTO BHAYajIe HY:KHO CIOXKHUTE YHcla 2 U 3, a 3ateM
YMHOXHTE OJIy4eHHEIH# pe3ybTaT Ha 4.

Jns HArAAOHOCTH MBl PEKOMEHAYEM B CIOKHBIX BRIP&KEHHAX BCETAa 3a/1aBaTh NOPAAOK
BBIMOSIHEHUA onepauuil sABHBIM 00pa3oM. 310 nomoxeT u30exaTh OWMOOK, CBA3AHHBIX
¢ HeNpaBHJIBHOH OLEHKOM MPHOPHTETOB OIIEPATOPOB.

B Ta6xn. 1.18 Mel npuBenu nosHyio Tabnuuy npropuretoB oneparopoB C#. C HekoTOpHI-

MH OlICpaTOpaMH, NPEACTAB/ICHHBIMA B HCI‘;], BbI YK€ 3HAKOMBI, 2 C HEKOTOPBIMH MMO3HAKOMM-
TECP MO3XKE,

Tabnuya 1.18. lpuopumems! onepamopos

Onepamaopk! Kamezopus

x.y f(x) alx] x++ x--
new typeof checked un-
checked

[IpocTteie onepaTopht

Y HapHbIe oneparopLl

OnepaTopbl YMHOXEHHUS 1 IC/ICHHS
AJMTHBHBIE ONIEPATOPLI

Oneparopel cABura

Oneparopel OTHOILECHMS M NIPOBEPKM THIIA “
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Kak BumuTe, Mo IPUOPHTETY BHAYAJIC BBINOJIHAIOTCA NMPOCTHIC ONEPATOPHI, 3aTEM YHAp-
HBIC, MOCJIE HUX — ONEPaTopbl YMHOXEHHUA H NelCHU, 3aTeM — COXeHHA u caBura. Ome-
PaTOpbl OTHOLICHHA, paBEHCTBA M HEPaBECHCTBA, a TAKXKE JIOFMYECKHE OMNEpaTOpHl MMEIOT
Hu3kuit npuoputeT. Ho camblif HM3KHH NPHODHTET OTAAETCA ONEPaTOpaM NPHCBAUBAHMA
(NMPOCTBIM U COCTABHBIM).
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