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Beryn
Microsoft .NET — mporpamua TexHonoriss xommanii Microsoft, sika €

1aTHOPMOIO ISl CTBOPEHHS SIK 3BUYAWHUX J0JATKIB, Tak 1 BeO- momatkiB. .NET-
JOJJaTKA MOXYTh PO3POOJSATUCS 1 BUKOHYBATHCS K B CEPENOBUIIl OMepariiHuX
cucteM Microsoft, Tak 1 B iHmmMX BkIoyaroun Mac OS X, pi3HI JuCTpuOyTHBU
Linux, Solaris, a Takoxx Ha mMoOuUTbHUX TpucTposix 10S 1 Android (uepe3 API-
inTepdeiic MonoTouch).

C# — ue o0'eKTHO-Opi€EHTOBaHA MOBa MPOrpamMyBaHHsI, po3poodsieHa B 1998-
2001 pokax rpyrmoro iHXeHEpiB i KepIBHUIITBOM AHJepca Xeincoepra B KoMmaHii
Microsoft six MmoBa po3poOku noaatkiB mist iargopmu Microsoft NET. Cunrtakcuc
C# 6musbkuit 1o C++ 1 Java. Ha ceorogni C# € gmarmaHChKOIO MOBOIO KOpIioparlii
Microsoft anst nporpamyBanss B cepeaoBuii Windows.

OCHOBHHMM IHTETPOBAaHUM CEPENOBHUIIEM PO3POOKH, TOOTO KOMITIOTEPHOIO
IporpamMoro, IO JIOMOMara€ MPOrPaMmiCTOBl PO3POOISATH HOBE MPOTPaMHE
3abesneuenns, misi C# e Visual Studio. AnbTepHAaTUBHUMHU CEpEIOBHUILIAMU

nporpamyBaHHs € SharpDevelop Ta MonoDevelop.

C # — He eMHa MOBA, sIKa MO>K€ BUKOPHUCTOBYBatucs il nodynosu .NET-
nonatkiB. CepenoBunie Visual Studio 1ae 3Mory BUKOPHUCTOBYBATH IT'SITh MOB, a
came — C #, Visual Basic, C ++/CLI, JavaScript 1 F#. Icaytors .NET-xkoMmiisiTopu

sK1 ipu3HaveHi 1yt MoB Ruby, Python, Pascal Tomo.

Visual Studio npairoe Ha muiatdpopmi Windows 1 opieHTOBaHA Ha CTBOPEHHS
Windows- 1 Be0-m01aTKiB, OJHAK € MOXJIMBICTH POOOTH 1 3 KOHCOJIBHUMHU
nonatkamu. [Ipu 3amycKky KOHCOJIBHOTO JI0JIaTKa ofepailiiiiHa cuctemMa CTBOPIOE Tak
3BaHE KOHCOJIbHE BIKHO, 4Yepe3 sKe B1IOYBAE€ThCS B3aEMOJIA 3 IPOTPaAMOI0.
KoHconpH1 mogaTky HaKparie MmiIxoaiaTh JJisi BUBYCHHS MOBH, TOMY IO B HHUX
BUKOPHUCTOBYETHCSI MIHIMYM CTaHAApPTHUX OO'€KTIB. Y MepIIiil YaCTUHI KypCy MU
OyZeMO CTBOPIOBAaTH TIJIbKM KOHCOJIbHI JOJATKH, 100 30CEpeauTH yBary Ha

0a30BUX BJIACTUBOCTSIX MoBHU CH.



IIpakTuyne 3anaTTa Nel. Po3poOka eleMeHTapHOI NpOrpaMu MOBOIO

nporpamyBanus C#

PoGoTa 3 BuXiJHUM KOJOM Ta 1HIMKUMH 00’ e€kTamu nporpamu y Visual Studio
BIIOYBa€ThCS B KOHTEKCTI pilieHHsA. PimieHHs — 1e BIpTyaJbHUN KOHTEHHEp
HAWBUIIOTO PIBHS ISl BCIX €JIEMEHTIB pO3p0OKH. PillleHHs] MOYKe MICTUTH OJIMH 200
KUTbKa TMPOEKTIB, a TakoX ¢haiayd pI3HOMAHITHUX THUITIB (TEKCTOBI JOKYMEHTH,

300paKe€HHS TOIIO), alie HE MOKE MICTUTH BCEpeauH1 ceOe 1HIII pIIIeHHS.

[TpoekT — 11 KOHTeWHep OUTbIT HU3bKOTO PIBHS, KU 3aBXKIA 3HAXOIUTHCS
BCEpEINHI SKOTOCH PIIICHHS 1 BUKOPUCTOBYETHCS B SIKOCT1 OpPraHi3aIiifHoO1 OTUHUIII

JUTS PO3MIIIEHHS 1 TPYyIyBaHHsA (DaiijIiB mporpamu.

Jlnst cTBOpeHHsI MPOEKTy ciia micis 3amycky Visual Studio B rosioBHOMY

MeHIo BuOpatu komanay File > New > Project...

D Microsoft Visual Studio AR
File | Edit View Debug Team Tools Test Analyze Window Help
New * {3 Project.. Ctrl+Shift+N
Open * | %® WebSite.. Shift+Alt+N
e W2 Team Project...
0 File... Ctrl+N

Save Selected ltems Ctrl+S Project From Existing Code...

W Save Al Ctrl+ Shift+S
Export Template
Source Control »
I-.j'.' ".'.'.l.
Print..
Account Settings...

Recent Files »

Recent Projects and Solutions »

B Bt Alt+F4

CTBOpEHHS MPOEKTY 3a Jonomororw meHto File
VY niBiit yacTUHI J11aJIOTOBOTO BiKHA MOTPIOHO BUOpatu myHKT Visual C#, B
npasiil — myHKT Console Application. Y moni Name MokHa BBECTH 1M'sl IPOEKTY, a

B noji Location — Miciie #ioro 30epekeHHs Ha JUCKY.



Mew Project ? >

b Recent NET Framework 4,52 = Sortby: Default ~| iz [3=!|Search Installed Te) 2 =
4 |nstalled c# - i
| | Windows Forms Application  Visual C# Type: Visual C=
4 Temnplates i A project for creating a command-line
4 Visual C# r‘ WPF Application Visual C# application
. <H»
I Windows
g (o]
Android E Console Application Visual C#
Cloud
S i
Extensibility :J Shared Project Visual C2
i0s =
Silverlight a]" - ; -
& ! Class Library Visual C#
Test A
WCF o
Eﬁsi! Class Library (Portable] Visual C#
Workflow L
. o
b Typecopt @ Sitiht AppRcaion Visual C#
& Other Languages
3 i c#
b Oy P el Wi Silverlight Class Library Visual C#
Samples & 22
b Online Click here to go online and find templates.
Marme: |M}fFirstProjEttl |
Location: d:\pividocumentsiwisual studio 20154\Projects i
Solution name: MyFirstProject Create directory for solution
[] Add to source control
| oK | | Cancel
BuOip tumy npoekty

VY BepxHIll 4YacTHUHI €KpaHa pPO3TALIOBYETHCS TOJIOBHE MEHIO Ta MaHel

1HCTPYMEHTIB.

VY BepxHili MBI YaCTHHI €KpaHa pO3TAILIOBYETHCS BIKHO YIPAaBIIHHSA
npoektoM Solution Explorer (Ko BoHO He BIAOOPaXKA€THCS, CIiA CKOPUCTATUCS
koMmaH1010 View > Solution Explorer ronoBHOTo MeHI0). Y BiKHI MepepaxoBaHi BCi
pecypcH, 10 BXOJATh B MPOEKT. Y HIDKHIN JIBIM YacTHHI €KpaHa pO3TallOBaHE
BIKHO BJIaCTUBOCTEH Properties (SKimo BikHA HE BUJAHO, CKOPUCTAUTECS KOMaHOI0
View > Properties roioBHOTO MeHI0). Y BiKHI BJIACTHBOCTEH BI1JOOpaKarOThCS

HaBaXXJIMBIII XapaKTEPUCTUKHU BUALICHOTO €JIEMEHTA.

OcHOBHUI TIpPOCTIp €KpaHa 3aiiMae BIKHO peNaKkTopa, B SKOMY
PO3TaIlIOBYETHCA TEKCT MpOrpamMu, CTBOPEHUN CEPEAOBUIIIEM aBTOMATUYHO. TeKCT

ABJIIE€ COOOI0 KapKac, B AKUI MPOrpamicT J0/1a€ KOI.

I[JI}I IMOYaTKy CTBOPHUMO HOBMU IMPOCKT KOHCOJIBHOTO OOAAaTKy 3 IMEHEM

MyFirstProject. ABToMaTHUHO 3reHepOBAHUI KO MPOTpaMH Ma€ TaKUW BUTIIS:



using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace MyFirstProject

{

class Program

{

static void Main(string[] args)

{
}

}

[lepuri psaKu MICTATH UPEKTUBY USINg, sKa MOBIIOMIISIE KOMIIUIATOPY, 1€
BiH MOBUHEH IIyKaTH KJIacu (TUIHM), HE BU3HAYEHI B JAaHOMY IPOCTOpi iMeH. 3a
3aMOBYYBAHHSIM BKa3aHO CTaHIAPTHUM NPOCTIp iMeH System, Je BHU3HAY€Ha

OCHOBHA yacTuHa TumiB cepenonuina .NET.

Hacrynnauii psigok

namespace MyFirstProject

BH3HAUa€ MPOCTIP IMEH JOAATKY. 32 3aMOBUYAHHSIMHU SIK IM'Sl IPOCTOPY 1IMEH
BUOUpa€eThCs IM'st poekTy. O61acTh A11 MPOCTOPY IMEH BU3HAYAETHCS OJIOKOM KOIY
MK Qirypaumu ayxkkamu. [Ipoctip imMeH 3abe3meuye crocid BiIOKPEMIICHHS
OJIHOTO HaOOpy iMeH BiJl 1HIIOrO. IMEHa, OTOJIOIIeH] B OJTHOMY MPOCTOP1 iIMEH, He

KOH(IIKTYIOTh 3 IMEHAMHU, OTOJIOIIICHUMHU B 1HIIIOMY MPOCTOP1 IMEH.

CrnoBo class, po3TamioBane B MEPIIOMY PSAKY TEKCTY IMEpIIoi Mporpamw,
BIJIHOCHUTHCS JI0 00'€KTHO OP1€EHTOBAHOI YaCTUHU MOBH, 1 Oy/I€ IETaTbHO PO3IIISTHYTO
nizHime. CinoBo class moBuHHE OyTH MPUCYTHIM y Oyb-siKiii iporpami Ha C# xoua

0 oJIMH pas3.

®paza static void Main () € 3arosoBkom Mmeronay Main. Hactynuuii 6ok
GirypHux Qy>K0K 00Mexye Timo meroay Main. IMm's merogy Main He moxe OyTu
3MIHEHO, OCKUTBKH CUCTEMa caMe 3 I[i€l MiAmporpaMy IOYNHAE BUKOHAHHS TOAATKY

(Tak 3BaHa TOYKA BXOJY).



Jlomamo B Tizio MeToay Main aBa psiiKu:

static void Main(string[] args)

{

Console.WriteLine("Hello world!");
Console.ReadLine();

}

Psinok

Console.WriteLine("Hello world!");

BUBOJMTD MOBIJOMIICHHS Ha ekpaH. Oneparop 3aKiHIYETHCSI CUMBOJIOM «;», SIKHI €

00O0B'SI3KOBUM JIJIs 3aBEPIICHHSI OUTBIIOCTI KOHCTPYKITiH C#.

Psanok

Console.ReadLine();

BKa3ye Mporpami O4iKyBaTHU BBEJICHHS JaHUX 3 KJIaB1aTypu Ta HATUCHEHHS KJIaBiIlli

Enter.

CKOMITUTIOEMO 1 3aIyCTUMO JTOJIaTOK Ha BUKOHaHHS. [t boro HeoOXimHO

BUOpatu myHKT MeHI0 Debug > Start Debugging, HaTUCHYTH KHOIIKY PRt A

nmaHeNnl 1HCTPYMEHTIB abo HatucHyTH kiaBimry F5. B pesynbrari BHUKOHaHHS

IPOrpaMu 3'SBUTHCS BIKHO:

B file:///d:/piv/documents/visual... — O *

ello world?

Pe3ynbpTar BUKOHAHHS IPOTpaMu
YacTo B mporpaMax MiCTAThCS TOMIJIKH. JIesiKi 3 ITUX TOMUJIOK aBTOMAaTHUYHO
BUSBISIIOTECS  3acobamu Visual Studio. Ilicnms BuSBIEHHS MTOMMIKH TIPOIEC
KOMIUIAIIT 1 3amycKy NporpaMHu TIEPEPUBAETHCS 1 BHUJAAETHCS  BIANOBITHE

J1arHOCTUYHE TTOBIJJOMJICHHS JIJIsl KOPUCTYBaya.



PosrnsnemMo aBToMaTH4HE BUSBICHHS MOMUJIOK HA OKpeMoMy npukiafi. s
bOTO CTBOPUMO KOHCOJBHMH JIOJATOK paHillle OMHUCAaHUM CrocoOoM. Y BIKHI

peaakTopa Koty HabepiTh TaKHil TEKCT MpOorpaMu

static void Main(string[] args)

{

Cnosole.WriteLine("Hello world!")
console.LineRead(;

}

CnpoOyiiTe CKOMITIOBATH 1 3aITyCTUTH J0JIaTOK BUKOHAHHS. [licis mporo y

BikH1 Error List moBHHHI 3'SIBUTHCS MOBITOMJICHHS TIPO BUSBICHI TOMUJIKH.

VY Bigkputomy BikHI Error List aBiui kjamHiTe Ha 3HAWACHIN MOMUIIN 1
NEepPEKOHANTECH, 1110 TIPY [IBOMY B PEIAKTOPI KOy KypCOp MEPEMICTHTHCS Ha PSIOK

3 MOMUIKOIO. [10OBiTOMIIEHHS TTPO MOMMJIKY MICTUTh HOMEP MOMUJIKU 1 KOPOTKUH ii

OIIHC.
Error List v 4X
Entire Solution ~ | €3 4Errors 1 OWarnings | ) 0 Messages
Search Error List P'
Code Description Project File Line
€3 C51002 ; expected MyfFirstProject Program.cs 13
€ CS1026 ) expected MyFirstProject  Program.cs 14
€3 CS0103 The name 'Cnosole’ does not MyFirstProject Program.cs 13
exist in the current context
€3 CS0103 The name 'console’ does not exist MyFirstProject  Program.cs 14
in the current context
LLGREY Output

BikHO 31 CIUCKOM TOMHJIOK

[lepernsHpTe BECh CHOUCOK BHSBICHUX KOMIUISTOPOM TIOMIJIOK 1
O3HakoMTecs 3 X onrcoM. BukopucroByroun oTpuMany iHpopmailito, BUpaBTe yci
MOMUJIKHM. SIKIIO BCl CMHTAKCHUYHI MOMWMJIKH OyJIM BHUIIPABJICHI, TO KOMITUIAILIS

Ipoiijie YCHIIIHO 1 mporpama 3amyCTUThCS.

BaxunBoro yactuHOI Oynb-sSKOT MOBH NMPOTPaMyBaHHS € KOMEHTapi, fKi
JI03BOJIIIOTh 3PYYHO ONKCYBAaTH Ta TMOSICHIOBATH Pi3HI AUIAHKH konmy. Y C#
BUKOPHCTOBYIOThCSl TpaauuiiHi koMmeHTapl B ctuiai C — ogHopsiakosi (// ...) Ta

OaratopsiakoBi (/ *... * /). Bce, 1m0 3HaxoAUThCA B KOMEHTap1 (U151 OAHOPSAKOBOTO



— Bix // MO KIHIIA psAAKa; 7151 0araTopsAKOBOTO — BECh TEKCT PO3TAIIOBAHUMA MiXK /*

Ta */). ITHOPYETHCS KOMITLIISITOPOM:

static void Main(string[] args)
{
//BuBIiA NOBIAOMIEHHS! HA eKpaH
Console.WriteLine("Hello world!");
//OuikyBaHHS BBOAY
Console.ReadLine();

}

Posrnsnemo iHmi GyHK1ii rogoBHOTO MeHIo cepenosuina Visual Studio.



IIpakTuyne 3anaTTa Ne2. [IporpamyBanHs apuMeTHYHUX BUPa3iB

Bupa3z — ne npaBmiio oGuncieHHs 3HaYeHHA. Bupa3 ckianaioTh omnepaHiu,
o0'eqHani 3Hakamu onepauiid. OnepanaaMyu HAUIPOCTIIIOTO BUPA3H MOXYTh OyTH
KOHCTAHTH, 3MiHH1 1 BUKJIUKHU (QYHKITIH.

3a KUIBKICTIO OMEpaHjliB 10 OepyTh ydacThb B OJHIN omepaiii, omeparii
JUTSATHCS HAa yHapHi, O1HApHI 1 TEpHAPHUH.

Oneparopu moBu CH#.

Kareropis 3nak onepauii |Ha3Ba
[TepBuHHi x() Bukiuk metoay abo aenerara
x[] JloCTyII 10 €JIeMEHTY
X++ [TocTdikcHUI IHKpEMEHT
X-- [TocTdikcHUN TEKpPEMEHT
new Buninenus mam'sati
typeof OTpumaHHS TUITY
VHapHi + YHapHMI ITI0C
- YHapuuii Minyc (apudMeTHIHE 3arepeucHHS)
! Jloriune 3anepedeHHs
~ [lopo3psinHe 3anepedeHHs
++X [IpedikcHuil IHKPEMEHT
--X [IpedikcHuit 1eKpeMeHT
(Tun)x [lepeTBOpeHHS THITY
MyJIbTHILTIKATHBHI * MHOXEHHS
/ JlineHnus
% 3aJUIIOK B JiIEHHS
A IUTUBHIL + JlomaBaHHS
- BignimMaHus
3CcyBY << 3CyB BITIBO
>> 3CyB BIIPaBoO
BinHOIIEHHS Ta IEpeBIPKH
TUITY < Meniie
> binbie
<= MeHiie abo TOpiBHIOE
>= binbIe abo 1opiBHIOE
is [TepeBipka MPUHAIEIKHOCTI TUIIOM
as [IpuBeieHHs TUITY
[lepeBipku Ha PiBHICTH == TOPIBHIOE
I= He nopiBHI0€




Kareropis 3nak onepauii |HasBa

[Topo3psaHi norivHi & [Topa3psinna koH'toHKLisA (1)

N

[Topospsinne Bukitouaroue AbO

| [Mopaspsanna qu3'tonkiis (ABO)

'YMOBHI JTOT19HI && Jloriune |
| Jloriune ABO
Y MOBHUI ? YMoOBHa omnepartis
[ [prcBOEHHS = [IpucBoeHH
*= MHO€EHHS 3 IPUCBOEHHAM
/= JIUTeHHS 3 TPUCBOEHHSIM
%= 3aMUILIOK Bij A1IEHHS 3 IPHUCBOEHHIM
+= JlonaBaHHS 3 MPUCBOEHHAM

-= BigaimMaHHS 3 MPUCBOEHHIM

<<= 3CyB BIIIBO 3 TPUCBOEHHIM

>>= 3CyB BIIPaBO 3 PUCBOEHHIM

&= [Topo3psiane I 3 mprcBOEHHIM

A= [Topospsinne Bukitouae ABO 3 mprCBOEHHSIM

| = [Topo3psanne ABO 3 npucBOEHHAM

Omnepanii y BHUpa3l BUKOHYIOTHCS B TIEBHOMY MOPSJKY BIAMOBITHO [0
MIPIOPUTETIB, K 1 B MaTeMaTHIll. B Tabnuii onepariii po3TanioBaHi 3a CIaJlaHHSIM
MPIOPUTETIB, PIBHI MIPIOPUTETIB PO3/iJeH]I B TAOIUII TOPU3OHTATILHUMU JIHISIMHU.

JUJ1s 3MiHU OPSIAKY BUKOHAHHS OTepaliiii BAKOPUCTOBYIOTbCA KPYTJIL TYXKKH,
PIBEHB iX BKJIQJICHOCTI MPAKTUYHO HE OOMEKEHUM.

[Ipu oOuucnenHi Bupa3iB MOK€ BUHHUKHYTH HEOOXIIHICTh Y MEPETBOPEHHI
TUIIIB. SKIO onepaHau, MO BXOJIATh y BHpa3, OJHOTO TUITY 1 Omepallis JyIisl IIbOTO
TUIy BU3HAYCHA, TO pe3yibTaT BUpasy Oyae MaTu TOM Ke THII.

Skuio onepanau pi3HOro TUILY a00 omepallis s I[bOTo TUITY HE BU3HAUYECHA,
nepes OOYUCICHHSAMHU AaBTOMAaTHYHO BHUKOHYETBCS TICPETBOPCHHS THUITY 3a
IpaBWJIaMu, 0 3a0e3neuye MPUBEACHHS KOPOTIIUX THIIB A0 OiIbII JTOBIHUX IS
30epeKeHHs 3HaYYII0CTI 1 TOYHOCTI.

SIKII10 HESTBHOT'O IIEPETBOPEHHS 3 OJTHOTO THITY B 1HIIUN HE ICHYE, IPOTPAMICT

MOJKE 3a1aTH SIBHE TIEPETBOPEHHS THUITY 3a JOTIOMOTOIO Ofepariii (Tum) X.



Onmnepartii iHkpeMmeHTa (++) 1 IeKpeMeHTa, [0 Ha3WBAOTh TAKOXK OTEPaIlisIMH
301IbIIEHHS Ta 3MEHIICHHS Ha OJMHUIII0, MaIOTh Bl (popmu 3amucy — npedikcHy,
KOJIY 3HaK Omepartii 3arucyeThCs Mepe1 ornepaHioM, 1 TOCTHIKCHY.

VY npedikcHiii hopmi CITOYATKY 3MIHIOETHCS OTIEPaAH]I, a IOTIM HOTO 3HAYCHHS
CTa€ pe3yJIbTYIOUMM 3HAUYCHHSIM BUpPa3y, a B MOCT(PIKCHIN (HOpMI 3HAUCHHIM BUPaA3y
€ TIOYaTKOBE 3HAUYECHHSI OllepaHa, MicJisg YOTro BIH 3MIHIOETHCA.

Apudmernune 3anepedeHHs (YHApHUNA MIHYC -) 3MIHIOE 3HAK OIlepaHaa Ha
npotuwiexxHuil. CTaHaapTHA orneparlis 3anepedeHHs BU3HaYeHa JyIs TUIB int, long,
float, double 1 decimal.

Jloriune 3anepeuenns (!) Busznaueno ans tuny bool. PesynpraT onepariii —
3HaueHHs false, SKIIO omepaHa JOpiBHIOE true, i 3HAYCHHs true, SKIIO OIEpaH]
nopiBHIoe false.

[Topo3psimne 3amepedyeHHs (~) IHBEPTYE KOXKEH pPO3pSA B JBIHKOBOMY
MpeCTaBJICHH] OlepaHia Tumy int, uint, long a6o ulong.

Omepariii  3cyBy (<< Ta >>) 3aCTOCOBYIOTHCS JO IJIOYUCEITHHUX
orepanaiB. BoHM 3CyBarOTh ABIIIKOBE MPEICTABICHHS TIEPIIIOTO OMEpPaH/ia BIIiBO a00
BIIPaBO Ha KIJbKICTh ABIMKOBUX PO3PAIiB, 3a7aHe ApyruMm omnepanaom. [Ipu 3cysi
BJT1BO (<<) 3BUIbHEHI pO3ps AN 00HYIAI0ThCS. [Ipu 3cyBi BripaBo (>>) 3BIJIbHEHI 01TH
3aMOBHIOIOTHCS HYJSIMHU, SIKIIO TEPIINi omepaHa 0e33HaKOBOro THIY (TOOTO
BUKOHY€THCS JIOTIUHUH 3CYB), 1 3HAKOBUM pO3PSAOM — B IHIIOMY BHIAJKY
(BUKOHYETBHCSI apu(METHUUHHI 3CYB).

Omnepauii BigHomeHHs (<, <-,>> -, -,! -) NOPIBHIOIOTh MEPIINIA ONEpaH 3
apyrum. Onepanau noBUHHI OyTH apudmMetrndyHoro tumy. Pesynbprar omepamii —
JIOT1YHOTO THITY.

[Topo3psimHi norivyni omeparlii (&, |, ) 3aCTOCOBYIOTBCS 70 IIJIOUYNCETHHUX
omepaHAiB 1 NPaIlOITh 3 11X ABIMKOBUMH TIpeAcTaBiieHHsM. [Ipy BHUKOHaAHHI
omepariiii ornepaHay 31CTaBJISIIOTHCS MOOITHO (MEpIMi OIT mepIioro omepaHaa 3
nepiuM 61TOM APYroro, Apyruil OIT mepuoro onepanaa 3 JpyruM OiTOM IPYroro 1

1. JI.). CTangapTHi onepallii BU3HaueHi Jjis TUMiB int, uint, long i ulong.



[Tpu mopa3psaHON KOH'TOHKIIIT, 200 Topo3psaHoMYy | (orepartis mo3HaA9a€ThCsI
&), OIT pe3yabTaTy MOpiBHIOE | TUTBKH TO1, KOJIM BIAMOBIIHI 01T 000X OmepaH/IiB
piBHi 1. Tlpu mopazpsaHoit nu3'toHKIii, abo mopo3psgHomy ABO (omeparris
MO3HAYA€ThCA |), OIT pe3ynpTaTy JOPIBHIOE 1 TOM1, KOJMM BiAMOBIAHHUM OIT X04a O
OJIHOTO 3 OTIE€paH/IiB IOPiBHIOE 1.

IIpu mnopospsiaHomy Bukiaouae ABO (omepariist Mmo3Ha4yaeTbes ~) OIT
pe3ynbTaty MOpiBHIOE | TITBKH TOJI KOJW BIAMOBIAHHWKM OIT TUTBKA OJHOTO 3
omnepaHAiB JOPiBHIOE 1.

YMmogHi soriuni onepartii [ (&&) 1 ABO (||) Haituacriie BUKOPUCTOBYIOTHCS
3 omepaHAaMHu JIOTIYHOTO TUMy. Pesynbrarom noriuHoi onepaiiii € true ado false.

PesynbraTr omeparii joriude | Mae 3HaueHHS true, TIIBKHM SKIO OOWBA
oTiepaHjia MaloTh 3Ha4YeHHS true. PesymnbpraT omepartii joriune AbBO Mae 3HaueHHS
true, SIKIIO xoua O OJMH 3 ONEPaHIiB Ma€ 3HAUYCHHS true.

Omneparii npucBoroBanHs (=, + =, -=, *= 1 T. 1.) 3a1a10Thb HOBE 3HAYCHHS
3MIHHO].

MexaHi3M BUKOHaHHSI OTeparlii MpUCBOIOBAHHS TaKUW: OOYUCITIOETHCS BUPA3
1 oT0 pe3ynabTaT 3aHOCUTHCA B TMaM'sTh 3a aAPECOl0, IO BU3HAYAETHCS IM'SIM
3MIHHOI, 110 3HAXOJMThCS 3JIIBa BIJ 3HAKa omepallii. 3HaYeHHs, IO paHille
30epirajocs B Iii 00JacTi Mam'siTi, BTpavya€eThCsl.

VY cknagHMX omepariisx MpucBoeHHs (+ =, -=, *= 1 T. 1.) npu OOYHUCIICHHI
BUpa3y, IO CTOITh B MpaBii YacCTHHI, BUKOPHCTOBYETHCS 3HAYCHHS 3 JIiBOI
yacTuHU. Hanpuknan, mpu Ao0JaBaHHI 3 MPUCBOIOBAHHSAM 0 JIPYroro OIEPaH]I
JI0JTA€ThCS TEPIITHiA, 1 pe3yIbTaT 3aMUCYETHCS B TIEPIIHA ONIepaH/I, TOOTO BUpa3

at+ =235

€ OUTBIIT KOMITAKTHOXO (JOPMOIO 3aMHCy BHPA3Y

a+=a+5

VY Bupazax 4YacTO BUKOPHCTOBYIOTHCS MaTeMaTHuHI (DyHKIi, HampuKiaza
cuHyc a0o migHeceHHs 10 creneHi. Bonu peanizoBani B kinaci Math, BusHauenomy

B IPOCTOP1 iMeH System.



OcHoBHI noJis i meroam kiaacy Math

Im'st Onuc IlosicHeHHs
Abs Moyib | X | 3anucyeThest sik Abs (X))
Acos ApPKKOCHHYC Acos (double x)
Asin ApKCHUHYC Asin (double x)
Atan ApPKTaHI'CHC Atan (double x)
Atan2 (double x, double y) —
Atan2 APpKTaHI€HC KYT, TAHT'€HC SKOTO € pPe3yJbTaT JUICHHS Y Ha X
OxpyrieHHs 10 OUIBIIOro
Ceiling I1JIOTO Ceiling (double x)
Cos Kocunyc Cos (double x)
Cosh [inep6oigYHUi KOCHHYC Cosh (double x)
baza HaTypasbHOro
E norapudma (4ucio e) 2,71828182845905
Exp Excronenra ¢* sammucyetbes sk Exp (X))
OKpyTJIeHHS 1O MEHIIOTO
Floor I1JIOTO Floor (double x)
IEEE
Remainder  [3amumiok Bif dineHHS IEEERemainder (double x, double y)
Log Hatypanpauii morapugm Loge x 3anucyetbes sik Log (X))
Loglo JlecaTkoBHit Torapupm logio x 3anucyetbes sik Loglo (x)
Max MakcuMyM 3 IBOX YHCEI Max (X, y)
Min MiHIMyM 3 IBOX YHCEI Min (x, y)
PI 3HaueHHS Yucia 5 3,14159265358979
Pow CrermiHb xY 3anmucyeTbes Sk Pow (X, y)
Round (3.1) macts B pe3ynbraTi 3,
Round OKpyIIcHHS Round (3.8) nacth B pe3ynbTarti 4
Sign 3HaK yncia -
Sin Cunyc Sin (double x)




IIpakTuyne 3aHATTA Ne3. PoGoTa 3 TEKCTOBUMHU pPAIAKAMH

TexcToBi nani B C# npeacTaBIsiOTHCS 3a TOTIOMOTOIO KIIFOUOBHUX CIIiB string
1 char, gxi € ckopoueHMMH TO3HAYeHHSAMH [Uis THUMIB System.String 1
System.Char. string npenacrasisie Habip cumBoJiiB (Hanpukian, "Text"), a char —
OJIMHOYHMM cUMBOJI (Hanpukiam, 'T').

CuMBosbpHMM TN char mpu3HaueHuit 41 30epiraHHs CUMBOJIIB B KOJIyBaHH1
Unicode. ¥ upomy kiaci BU3BHa4Y€H1 CTaTUYHI METOJIH, 1110 IO3BOJISFOTh 3aJ1aTH BU]I
1 KaTeropito CUMBOITY, a TAKOX IEPETBOPUTH CUMBOJI B BEpXH1i a00 HIDKHIM PETICTP
1 B 9HCIIO.

OcHoBHi MeToaM TNy char

Metoa IlosicHeHHHA

[ToBepTae uncIoBE 3HAUYCHHSI CHMBOJTY, SIKITIO BiH € mudporo, abo -1 B
GetNumericValue IHIIIOMY BHITaJIKY

GetUnicodeCategory|lloBeprae kaTeropito CHUMBOJIA

IsControl [loBepTae true, SIKIO CUMBOJ € KEPYIOUUM
IsDigit [ToBeprae true, SIKIIIO CUMBOJI € IECATKOBOT ITUPPOIO
IsLetter [ToBepTae true, K10 CUMBOI € OYKBOIO

IsLetterOrDigit [ToBeprae true, sIKIIIO CUMBOJI € OYKBOIO 260 I POIO

IsLower [ToBepTac true, KO CUMBOJ 3aJjaHUH Y HIDKHBOMY PETiCTpi
[ToBepTae true, K10 CUMBOJI € YUCIIOM (JECITKOBUM a00

IsNumber [TICTHAIIATKOBUM )

IsPunctuation [ToBepTae true, KO CUMBOJ € 3HAKOM MTYHKTYaIlii

IsSeparator [ToBepTac true, KO CUMBOJ € PO3ALTHHUKOM

IsUpper [ToBepTae true, SIKIIO CUMBOJI 3aMCAaHUI Y BEPXHBOMY pericTpi

[ToBepTae true, KO CUMBOJ € MPOOUTEHUM (ITPOOLST, CHMBOJ HOBOTO
IsWhiteSpace psIKa Ta CHMBOJI TIOBEPHEHHS KaPETKH )

[lepeTBOpUTH PSAAOK B CUMBOI (PSIIOK TOBUHEH CKJIAJATUCS 3 OJJHOTO
Parse CHUMBOJLY)

ToLower [lepeTBOpIOE CHMBOJI B HIDKHIH pericTp

ToUpper [lepeTBOpIOE CUMBOI Y BEpXHIiH pericTp

Tun string, mpusHayeHUN 111 poOOTH 3 PSAAKAMU CHUMBOJIB B KOJYBaHHI
Unicode. Tum string MiCTUTh METOIW [JIi BU3HAYCHHS JOBXXHHH CHUMBOJIBHHUX
JaHUX, MONIYKY MAPSAAKY B TOTOYHOMY DSIIKY 1 MEPETBOPEHHS CHMBOJIB MIX

BEPXHIM 1 HIDKHIM pPEricTpami.



JIyist psiiKiB BU3HAYEHI TaKl OMEepaTOpH OMEpartii:

® [IPUCBOIOBAHHA (=);

® [IepeBipKa Ha PIBHICTD (==);

® [IepeBipKa Ha HEPIBHICTH (1=);

e 3BepHEHHs 3a iHxekcoM ([]);

e 3uerUieHHs (KOHKAaTeHaIlis) pAaKiB (+).

Psinku piBHI, SKIIO MarOTh OJHAKOBY KUIBKICTh CHMBOJIIB 1 30IralOThCS

IIOCUMBOJIBHO.
OcHoOBHI eJieMeHTH THITY String

Enement IIsicHeHHsn

Compare [TopiBHSHHS 1BOX PAIKIB y JeKcUKorpadidyHoMYy (andaBiTHOMY)
MOPSIKY

CompareOrdinal [TopiBHSIHHS IBOX PSAIKIB 32 KOJaMH CUMBOJIIB

CompareTo [TopiBHSHHS TOTOYHOTO €K3EMILISPA PSIKU 3 1HIIAM PSIKOM

Concat KOHKaTeHagiﬁ psakiB. MeTop omyckae 34eTieHHs JOBUTLHOTO
qHClia PSIKIB

Copy CrtBopeHHs Korii paaKa

Empty [TopoxHiN pAIOK

Format dopmaryBaHHS BIIIOBITHO JI0 33JjaHUX crerudikaTopamu hopmaTy

IndexOf,

IndexOfAny, Bu3HaueHHs 1HAEKCIB MEPIIOro i OCTAHHBOTO BXOJKEHHS 3aaHOTO

LastIndexOf, miapsaKa abo OyIb-sIKOTO CUMBOITY 13 3a1aHOTO HAOOPy

LastIndexOfAny

Insert BcraBka mizpsika B 3aaHy MO3HITIO

Join 3MUTTS. MAaCHBY pSI[[I.dB B €IMHUIA PSAOK. Mixk eeMeHTaMu MacuBY
BCTaBJISIOTHCS PO3IITBHUKA

Length JloBxrHa psiika (KUTBKICTh CHMBOJIIB)

PadLeft, BupiBHIOBaHHS PSAAKIB 110 JIiBOMY a00 MPaBOMy Kparo IUIIXOM

PadRight BCTaBKH MOTPIOHOTO YKCiIa MpOoOLTiB HA TOYATKy a00 B KIHIII psIKa

Remove Bunanenns miapsaka i3 3a7aHoi MO3uIlii

PsnkoBi mitepanmu C# MOXyTh MICTUTH KEpyrUl TMOCIHIIOBHOCTI, SIKi

A03BOJIAIOTE YTOYHIOBATU TC, K CHMBOJIbHI I[aHi BUBOJATHCA Ha CKpPaH. Koxna

Kepyloua MOCIII0BHICTh MOYUHAETHCS 3 CUMBOJTY 3BOPOTHOI KOCOi PUCKH, 32 SKUM

CHIy€ 3HAK, 1110 THTEPIIPETYETHCH.




Kepyroui moc1iioBHOCTI B pSIAKOBHX JliTepaJiax

Kepy.mqa -

MOCJiT0BHICTH

\' Bcraiisie B CTpOKOBUI JIiTepall CUMBOJ OAMHAPHOT JIATKU

\" Bcrapisie B CTPOKOBHIA JIITEpall CHMBOJI TIOIBIHHOT JIATTKH

\ Bcragisie B CTpOKOBHIA JIiTEpa CHMBOJI 3BOPOTHOT KOcoi pucku. OcoOImBo
KOpPHCHA MTPY BU3HAYCHHI MUISAXIB 70 (paiiB 1 MEpeKEeBUX PECYPCiB

\ 3MyIITye CUCTEMY BUAABaTH 3BYKOBHUI CUTHAI, SIKHI B KOHCOJIBHUX JTOaTKaxX

@ MOXE CITY)KHTH ayJ10-TT1]IKa3K0I0 KOPUCTYBaUYEBI

\n Bcrasiisie CHMBOJI HOBOTO PsiIKa

\r Bcrapmnsie CHMBOJ TOBEpHEHHS KapETKU

\t BcTapisie B CTpOKOBHIA JIiTepa CHMBOJI TOPU30HTAIIBHOT TaOy AT

Meton Format 3amiHioe BCi BXOJKEHHS 3allOBHIOBAYIB Y (PITypHUX JTy’KKaxX
3HAUYEHHSIMU BIJMOBITHUX 3MIHHUX 31 CIIUCKY BUBOAY. [licist Homepa 3anoBHIOBaYa
MOXHAa 3a7aTU MIHIMaJIbHY ITUPUHY TI0JIS1 BUBOAY, @ TAKOX BKa3aTH CIeU(IKaToOp
dbopmary, sikuit Bu3Ha4a€e GopMy TOJIaHHS BUBEJEHOTO 3HAYCHHS.

VY 3araqbHOMY BUTJISA/I 3alTOBHIOBAY 337a€ThCS TAKUM YHHOM:

in [, m [: cneyigikarop_gopmara [uncio]]}

7ie N — HOMEp 3aMoBHIOBaYa. 3alOBHIOBAUl HYMEPYIOThCS 3 HYJIS, HyJIbOBUH
3alOBHIOBAY 3aMIHIOETHCS 3HAYCHHSIM TMEpIIOi 3MIHHOI 31 CIHCKY BHUBEICHHS,
MEPINiA 3aTIOBHIOBAY — 3HAYEHHSAM JIpyroi 3MiHHOI 1 T. A. [lapamerp m Bu3Haudae
MiHIMaJbHY IIMPUHY TOJIA, SKE€ BIMBOAWTHCSA TiJ BHUBEACHE 3Ha4YeHHS. KO
BUBEJICHOMY YHCJIA IOCUTh MEHINIOT KUTBKOCT1 TIO3UI[I/, HEBUKOPUCTOBYBaHI MO3UITIT
3alOBHIOIOTHCS MpoOiIaMu. SIKII0 unciay moTpiOHO Ounblie MO3ULIN, MapameTp
ITHOPYETHCHI.

Crnemudikarop ¢opmary Bu3Hadae QGopMarT BHUBEACHHS 3HAYCHHS.
Hanpuknan, cnemudikarop C (Currency) o3Havae, 10 mapameTp MOBUHEH
dbpmaryBaTUCS K BaIOTa 3 YpaxyBaHHIM HAI[lOHAILHUX OCOOIMBOCTEH MOIaHHS,
a cnemudikarop X (Hexadecimal) 3amae mectHanuatepuyHy ¢GopMy MOJAHHS
BUBEJICHOTO 3HaueHHs. [licns aeskux cnenu@ikaTopiB MOXHA 3aJaTH KIJIBKICTb
MO3UIIIH, 10 BIIBOASATHCS MiJ APOOOBY YaCTUHY BUBEIEHOTO 3HAUYCHHS.

MOoXMBO BUKOPHUCTOBAaTH BiacHi ImabnoHu (opmaryBanHs. Ilicns nBokpamku

3a4a€TbCA BUJ BUBCACHOI'O 3HAYCHHA ITOCUMBOJIBHO, ITPUYOMY Ha MiCHi KOKHOT'O



CHUMBOJIy MOXe CTOSITH a0o0 #, ab6o 0. SIkmio BkazaHwmii 3HaK #, HA ILOMY MICIIl Oyie
BUBE/ICHA IU(pa Yucia, Ko BOHA HE JOPIBHIOE HYIIO. Skmio Bka3anuii 0, Oyne
BUBeJIeHAa Oy 1b-sika udpa, B Tomy uncii i 0.

static void BasicStringFunctionality ()

{
Console. WriteLine ("=> Basic String functionality:");
string firstName = "Freddy";
// 3nauenns firstName.
Console. WriteLine ("Value of firstName: (0)", firstName),
// Jlosoxcuna firstname.
Console. WriteLine ("firstName has (0) characters.”, FirstName.Length);
// FirstName y eepxuvomy pecicmpi.
Console.WriteLine ("firstName in uppercase: {0}", firstName.ToUpper ());
// FirstName 6 nusicHbomy pecicmpi.
Console.WriteLine ("firstName in lowercase: {0}", firstName.ToLower ());
// Yu micmumy firstName oykey y?
Console.WriteLine ("firstName contains the letter y ?: {0}", firstName.Contains ("y"));
// FirstName nicas 3aminu.
Console. WriteLine ("firstName after replace: {0}", firstName.Replace ("dy", ""));
Console. WriteLine (),
/

TyT nosicHroBaT 0COOIUBO HIYOTO: METOJ MPOCTO BUKIIMKAE PI3HI YWICHH,
taki sik ToUpper () 1 Contains (), Ha JIOKaJIbHIN 3MIHHIA string JJii OTpUMaHHS
pi3HOMaHITHUX ()OPMATIB 1 BUKOHAHHS TIEPETBOPEHb.

Konkarenanisi ctpok

3MiHHI string MOXYyTh OyTH 3U€TICH] pa30M JiJIsi CTBOPEHHSI PSJIKIB O1IBIIOTO

po3Mipy 3a normomororo ornepariii + moBu C#. Lleit mpuitom hopManbHO HaA3UBAETHCS

KOHKaTEHAIII€l0 PsAIKiB. PO3riissHEMO HACTYNHY TOMOMDKHY (DYHKIIIIO:

static void StringConcatenation ()

{

Console. WriteLine ("=> String concatenation:");
string si = "Programming is”’;

string s2 =" awesome";

string s3 = si +s2;

Console. WriteLine (s3);

Console. WriteLine (),

B pesynbTaTi 00po0Oku komMmiisiTopom cuMBoTy + B C # BUIAETHCS BUKIIUK
cratuyHoro metoay String.Concat(). ToMy KOHKaTEHAIlll0 PSAIKIB MOXHA TaKOX
3MIIHCHIOBATH, BUKIMKaoun MeToa String.Concat() 6e3mocepenHbo (xoua HacpaBIi

11 HE JIa€ IKUXO0Ch MepeBar, a JIMIIE 30UIbIITY€E 00CSAT BBEACHHS).



Kpim TOr0, HI>KUE HAaBENCHUM I OJWH MPUKJIAA, B SKOMY ISl 3ay4eHHS

yBaru KOXeH CTPOKOBHI JIITepaj OCHAIIEHUN 3BYKOBUM CUTHAJIOM:

static void EscapeChars ()

{

Console. WriteLine ("=> Escape characters: \ a");

string strWithTabs = "Model \ tColor | tSpeed | tPet Name | a
Console. WriteLine (strWithTabs),

Console.WriteLine ("Everyone loves V'Hello World \" \ a ");
Console. WriteLine ("C: \\| MyApp \\ bin \\ Debug \ a");

// [looamu 4 nopodicuix psaoku i 3HO8Y 8UOAmU 36YKOBUL CUSHA.
Console. WriteLine ("All finished. \N \n \n\ a");

Console. WriteLine (),

BusHaueHHsI 1OCJTIBHUX PSAKIB

3a paxyHOK JOJaBaHHS 1O CTPOKOBHUX JiTepasiB mpedikca (@ MoOXKHA
CTBOPIOBATH TaK 3BaH1 JOCIBHI psiaKd. JIOCIIBHI PSAAKUA JO3BOJSIOTH BIIKIIOUATH
00pOOKY KepyrUHUX MOCHIAOBHOCTEH B JITepaiaX 1 BUBOJUTH 3HAYEHHSA String B
TOMY BUTJISIZII, B IKOMY BOHU €. L[ MOXIIMBICTh HAMOUTBIIT KOPUCHA TIPU POOOTI 3
pAIKaMH, IO MPEICTABISAIOTh NUISIXY 10 KaTaJoOriB 1 MepexeBUX pecypciB. Takum
YUHOM, 3aMICTh BHUKOPUCTaHHS KEPYIOUYOi MOCHIJOBHOCTI \\ MOXKHa HamucaTu
HACTYITHUHU KOJI:

Console. WriteLine (@"C:\MyApp\bin\Debug");
Takox 3BEpHITH yBary, IO JAOCTIBHI PSJIKH MOXYThb 3aCTOCOBYBAaTUCS IS
30epiraHHs MpoOUTIB Y psJIKaxX, PO3IICHUX Ha KiJIbKa PSJIKIB BUBOTY.
BuxopucToByroun IOCHIBHI PSAKH, MOKHA TaKOX O€3MOCEpeHbO BCTABJSTH B
JITEpaJIi CHMBOJIU TIOJIBIMTHOT JIAMTKH, MTPOCTO AyOII00UH JIeKceMy

Console. WriteLine (@ "Cerebus said" "Darrr! Pret-ty sun-sets”);



IIpakTuyne 3anaTTa Ned. Oneparop posranay:keHns if/else
PsankoBi mitepanu C# MOKYTh MICTUTH KE€PYIOU1 ITOCIIIJOBHOCTI, SIKI Y MOBHUI

omepatop if/else BUKOPUCTOBYEThCS IS PO3TATYKEHHSI ITPOIIecy 0OYMCIICHDb Ha JBa
HAIPSIMKH.

dopmart oneparopa:

if (noeiunuti_eupasz) onepamop 1; [else onepamop 2; |

Criouatky OOYHMCIIOETHCS JIOTIYHMM BHpa3. SIKIIO BiH Mae 3HA4YEHHS true,
BUKOHYETBCS TEPIIMHA oreparop, iHakme — apyruid. [licis mporo ympaBiliHHA
nepeIacTbcsl Ha ONepaTrop, HACTYMHHWA 3a yMOBHUM. [inka else Moxe Oyrtu
BIJICYTHS.

Axmio B Tl noTpiOHO BHUKOHATH JCKUIbKA OMNEpaTopiB, iX HEOOX1THO
o0’enHaTy B OJIOK 3a JOMOMOro0 (IrypHuUX AYXKOK { }, 1HAKIIE KOMIILISTOP HE
3MOXKE 3pPO3YMITH, JIe 3aKIHUYEThCA PO3raaykeHHs. BIok Moke MICTUTH Oylb-sIKi
OTIEPaTOpH, y TOMY YHUCII OMUCY Ta IHII YMOBHI omeparopu (ajge HE MOXe
CKJaaatucs 3 ogHuX omnuciB). HeoOxinmHO BpaxoByBaTH, IO 3MiHHA, OMHCaHA B
6J10111, 1032 OJIOKOM HE 1CHYE.

dopmMar omneparopa:

if (<noeiunuti_supas>) <onepamop 1>; [Else <onepamop 2>; |

Criouatky OOYHMCIIOETHCS JIOTIYHMIA BHpa3. SIKIIO BiH Mae 3HA4YEHHS true,
BUKOHY€ETbCSA TMEpUINil omeparop, iHakmie - apyruil. Ilicias uporo ympabiiHHS
NEpeacThCsl Ha OIepaTop, HACTyMHWA 3a yMOBHHMM. [inka else moxe Oytu
BIJICYTHS.

Akmo B rinmi NoTpiOHO BHUKOHATH JCKUIbKA OMNEpaTopiB, iX HEOOX1THO
00’emHaTH B OJIOK, 1HAKIIE KOMIIUIATOP HE 3MOXKE 3PO3YMITH, JI€ 3aKIHUYEThCS
posranyxeHHs. biiok Moxe MicTUTH OyAb-AKi ONepaTopu, y TOMY YUCIHI OMHCY Ta
1HIIII YMOBHI1 omepaTopH (aje He MOXKe CKJIaJaThcCs 3 OJAHMX omuciB). HeoOximHo
BpaxoByBaTH, 110 3MiHHA, OMKMCaHa B OJIOIIi, 1032 OJIOKOM HE ICHYE.

k1o noTpiOHO MEPEBIPUTH KUTbKA YMOB, iX 00'€IHYIOTh 3HaKaMH JIOTTYHUX

YMOBHHX oriepanii. Hanmpukian, Bupa3 y npukiaal 2 Oyae iCTHHHUM B TOMY



BUIMAJKY, SIKIIIO BUKOHAETHCS OJJHOYACHO YMOBa a <b 1 0/1Ha 3 yMOB B JIy’KKaxX. SKII0
OITYCTUTH BHYTPIIIHI AyKH, Oy/ie BAKOHAaHO criovatky joriuyne I, a motim - ABO.

[Tomupena mnoMuiiKa TIOYATKIBIIB - HEBIPHMM 3amuC TIEPEeBIpKH Ha
NpUHANEXKHICTh qiana3oHy. Hanpukinaz, o0 nepeBiputu ymMoBy 0<x<l, He MOKHa
3amucatH ii B yMOBHOMY oriepatopi 6e3nocepennbo. [IpaBunbamii croci6 3anucy: if
(0 <x && x <I).

Cnig yHUKaTH TepeBIpKU MINCHUX BEJIMYMH Ha PIBHICTh. 3aMICTh LbOTO
Kpalie MopiBHIOBATH MOYJb iX PI3HUII 3 ACSIKUM MaluM 4uciioMm. Lle mos's3ano 3

NOXUOKOIO MPECTABICHHS AICHUX 3HaYeHb Y aM'sITi:

float a, b; ...

if (a==0>) ... // He pexomendyemvcs!

if (Math.Abs(a - b) <le-6) ... // naodiiino!

3Ha4YCeHHS BEJIMYHMHHU, 3 SIKOIO TOPIBHIOETHCS MOJTYJIb P13HMUIII, CITi1 BUOHUpaTH
3aJIC)KHO BIJ 3a/1adi, sika PO3B’sA3y€ThCA. 3HU3Y IIs BeIMYMHA OOMEKEHa B Kjlacax
Single 1 Double konctanToto Epsilon (11e¢ MiHIMAJIbHO MOJIMBE 3HAYEHHS 3MIHHO1

take, mo 1.0 + Epsilon! = 1.0).



IpakTuyne 3anaTTa NeS. Oneparop MHOKHMHHOTO BUOOpY switch/case

Omnepatop switch/case nmpusHaueHmit 17151 po3rary>keHHs mpolecy 00YrCIeHb
Ha KUIbKa HapsMIB.

dopmMmar omneparopa:

switch (Bupas) {

case KOHCTaHTHuh_Bupa3_1: [cnucok_onepaTtopiB_1]
case KOHCTAHTHuI_Bupa3_2: [cnucok_onepaTopiB_2]
case KOHCTaHTHuh_BUpa3_n: [cnucok_onepaTtopiB_3]

[default: onepaTopu]

BukonanHs omepaTopa MOYMHAETHCA 3 OOYMCIEHHS BUpa3y. Tum BUpasy
HaifuacTime IiiouncensHuil abo pAaKOBHA. Y 3araJbHOMY BHUIIAJKy BHpPa3 MOXeE
OyTu OyAb-KOTO THITy, JJIsl SIKOTO iICHY€ HEsIBHE MEPETBOPEHHS 10 3a3HAYCHUX, a
TaKOXX TUIly mepeniky. [IoTiM ynpaBiiHHS HepeaeTbes MEpIIOMYy ONepaTopy 3i
CIHCKY, IO3HAUYEHOIO0 KOHCTAaHTHUM BHpPa30M, 3HAYEHHsS SKOTO CHIBHAIO 3
00YHCIIEHUM.

Bci koHCTaHTHI BUpa3u MOBUHHI MaTH MOXJIUBICTh HESIBHOTO MPUBEACHHS 10
TUIY BHpa3zy B JyKKax. Skmo 30iriB He cCTajlocs, BHKOHYIOTbCS OIEPaTOpH,
po3tamoBaHi micas cinoBa default (a mpu #oro BiACYTHOCTI yHpaBIliHHA

nepenaeTbes HacTymHoMY 3a switch/case onepatopy).

KoxxHa rijka moBUHHA 3aKIHUYBATHUCS SIBHUM OIEPATOPOM TMEPEXOY, a caMme

oneparopom break, goto a6o return:

e omneparop break BUkoHye BUXiJ 3 caMOro BHYTPIIITHBOTO 3 ONIEPATOPIB

switch/case;

e omeparop goto BHKOHYE IepexiJ Ha BKa3aHy MICIs HBOTO MITKY,

3a3BUYail 11e MITKa case OJIHI€] 3 HKYUX T1JI0K oriepaTopa switch/case;

e oreparop return BUKOHY€E BUXij 3 (DYHKIIIT, B T1JI1 SIKO1 BiH 3alMCaHU.



Omneparop switch mpusHaueHuit 11 po3radyKEHHS MPOIEeCy OOYUCICHb Ha

KUTbKa HampsmiB. CTpyKTypHa cxema orneparopa HaBeieHa Ha puc. S.1.

switch 1
2 opareme |12 o Groprep
case 2 Oneparophl 2 ]

caser
oo
{ Oneparopes

L

-+

Puc. 5.2. CtpykTypHa cxema oneparopa switch
dopmar omneparopa:

switch (<eupaz>) {

case <koHcmaHmHuti_eupa3_1>: [<cnucok onepamopis 1>]
case <KOHCmaHmHui_eupa3 2>: [<cnucok onepamopis 2>]
case <KOHCMAaHmMHUU_68upa3 _n>: [<cnucok onepamopie 3>

[default: <onepamopu>]

BukoHnaHHs1 omepaTopa MOYMHAETHCA 3 OOYHMCIIGHHS BUpa3y. Tum BHUpasy
HaWYacCTINIe MIJIOYUCENTFHUN a00 CTPOKOBHM. Y 3araJlbHOMY BHUIIAQIKy BUPa3 MOXKE
OyTH OyIb-SKOTO THUILY, JJIsl SIKOTO iCHY€ HEsIBHE TIEPETBOPEHHS 10 3a3HAYCHUX, a
TaKoXX TUIy mepeniky. [IoTiM ymnpaBiiHHS HepeaeTbes MEpIIoMYy ONepaTopy 3i
CIHUCKY, TO3HAY€HOTO KOHCTAHTHUM BHpPA30M, 3HAUEHHS SIKOTO CIIIBMAJIO 3

00YHUCIIEHUM.

KoxxHa rijka moBUHHA 3aKIHUYBATUCS SIBHUM OIEPATOPOM IMEPEXOY, a caMme

onepaTopoM break, goto abo return:

e omnepatop break BUKOHY€e BHXiJ 3 CAMOTr0 BHYTPIIIHBOIO 3 OnepaTopiB switch;

e ormeparop goto BUKOHYE IEpeXiJ Ha BKa3aHy IicIs HbOTO MITKY, 3a3BHYAM 1€
MITKa case OJIHI€T 3 HUKUMX TJI0K oneparopa switch;

e ormepaTop return BUKOHY€ BUX1J 3 PYHKIIII, B TiJI1 SIKOT BIH 3allMCaHUI.



OmnepaTtop goto 3a3BUYail BUKOPUCTOBYIOTH JUISI TIOCIIJJOBHOTO BHUKOHAHHSI
KUTBKOX TUTOK MepeMHKada, OJJHAK OCKUTBKH II€ TIOPYIIY€E YNTA0EIbHICTh IPOTPAMH,

TaKOTO PIIIECHHS CJIIJl yHUKATH.

PosrisHemMo mpukiiaa nporpamu, Ui0 peanizye HaUMpOCTIIIUI KaIbKyJIsSTOP

Ha YOTHUPH Jii.

using System;
namespace ConsoleApplicationl

{

class Classl

{

static void Main()
{
string buf;
double a, b, res;
Console. WriteLine ("Bsedims neputy onepano.");
buf = Console.ReadLine(),
a = double.Parse(buf),
Console. WriteLine("Beedimv 3nak onepayii”);
char op = (char) Console.Read();
Console.ReadLine(),
Console. WriteLine("Beedimo opyauii onepano:");
buf = Console.ReadLine(),
b = double.Parse(buf);
bool ok = true:
switch (op)
{
case '+': res = a + b: break:
case -': res = a - b: break:
case '"*': res = a * b; break:
case /" res = a/b: break:
default: res = double.NaN; ok = false,; break:
/
if (ok) Console. WriteLine ("Pesynomam:" + res);
else Console. WriteLine ("Henpunycmuma onepayis");

Xoua HasBHICTh TUTku default 1 He 00OB'SI3KOBO, PEKOMEHAYETHCS 3aBXKAU
00po0IISITH BUTIAJIOK, KOJIM 3HAYEHHS BUPa3y He 301ra€ThCsl Hi 3 OJIHIEIO 3 KOHCTAHT.

e nmouiermnye nouyk MOMUJIOK IPU HAJArOJKEHH]1 TPOrpaMH.



IIpakTuyne 3anaTTa Ne6. Oneparopu nukiay. Yacruna 1. Huxa for

[Mukn — pi3HOBHI KepyrYoi KOHCTPYKINI y BHCOKOPIBHEBUX MOBaxX
nporpaMyBaHHs, IpU3HAUEHa ISl OpraHi3allii 6araropa3oBoro BUKOHAHHS HabOpy
iHcTpyKIik. [{ukn Garatopa3oBo MOBTOprO€ HabOip 1HCTPYKINHM, TOKM HE Oynere
BUKOHAHAa YMOBa BHUXOAY 3 LUKIY. OpHE MOBTOpPEHHS HAOOpYy 1HCTPYKIH (TiI0
IIUKITY) TaKOX I HA3UBAIOTh 1TEPAITIETO.

[TapameTpoM NHMKITy HA3UBAETHCA 3MIHHA, SIKA BUKOPHUCTOBYETHCS TPHU
MEepeBIpIli YMOBH MPOJOBXKEHHS IHKIY 1 MPUMYCOBO 3MIHIOETHCS Ha KOXKHIN
iTepatii, MpUIoOMy, SIK MPABUJIO, HA OJIHY 1 TY K BEJIMYUHY. SIKIIO mapaMeTp LUKITY
[IJIOYMCEbHUN, BIH HA3MBAETHCS JIYWIBHUKOM IUKITY. KUIBKICTh IOBTOPEHBb
TaKOTO UKy MOKHA BUSHAYUTH 3a37aJET1b.

[{ukn 3aBepHIyeThCS, SIKIIO yMOBAa WOTO TPOJOBKEHHS HE BUKOHYETHCA.
MOoIMBO MPUMYCOBE 3aBEPILIEHHS K MOTOYHOI iTepalii, Tak 1 MUKIY B IJIOMY.
Jlnia uporo ciyxath onepatopu break, continue, return i goto.

[ukun 3 mapaMeTpoM Mae HaCTyNmHul popmar:

for (iHiuianisauyisa; Bupas; moaudikauii) onepaTtop;

[Himiamizamiss CIyXuTh JIsl OTOJIOMICHHS BEJIMYUH, IO BUKOPUCTOBYIOTHCS B
UK, 1 TPUCBOEHHS M IMOYATKOBUX 3HAuY€Hb. Y II YaCTUHI MOXXHA 3alucaTv
JIeK1IbKa OMepaTopiB, po3aAiIeHUX KOoMOw. O061acTio Aii 3MIHHHMX, OTOJIOIIEHUX B
YaCTHUHI 1HIMam3aIli UKy, € BeCh UK. [HiIiami3amis BUKOHYEThCS OJUH pa3 Ha
MOYaTKy BUKOHAHHS ITUKJTY.

Bupa3s tuny bool Bu3Hauae yMOBy BUKOHAaHHS LIUKJY: SIKIIO MOTO PE3YIbTAT

JTOPIBHIOE true, IMKJI BUKOHYETHCS.
Moaudikariii BAKOHYIOTbCS ITICHIS KOXKHOT iTepallii UKy 1 CIy)KaTh 3a3BUYai 11 3MiHU
napameTpiB UK. Y 4acTHHI MOIudiKaliil MOXKHA 3aIIMCaTH JIEKIJIbKa ONEpaToOpiB uepe3 KoMy.

IloyaTKOBI YCTAHOBKM CIy’KaTh JUI TOro, 100 O BXOAY B LMKJI 33JaTH
3HAYEHHS 3MIHHUX, 5IKI B HhOMY BUKOPUCTOBYIOTHCHS.

IlepeBipka yMOBH NPOJOBXKEHHS LUKy BUKOHYETHCS Ha KOXKHIN 1Teparii
a0o 110 Tina HUKIY (TOMI TOBOPSATH MPO ILHMKJI 13 MEPeayMOBOIO, CXEMa SKOTO

noka3aHa Ha puc. 4.4, a), abo micJisl Ti1a HUKITY (IIUKII 3 MicJAAyMOBOIO, puc. 4.4, 0).



PizHuiis Mi>xk HUMH TIOJISITA€ B TOMY, IO TIIO IHKIY 3 MICISyMOBOIO 3aBXKIU
BUKOHYEThCS XO04a O OJMH pa3, MICIAS YOr0o TMEePeBIPAEThCA, 4u Tpeda HOTo
BUKOHYBATH 1e pa3. [lepeBipka HE0OX1THOCTI BUKOHAHHS LIUKIIY 3 TIEPEIYMOBOIO
pPOOUTHCS 10 TiJIa IIUKITY, TOMY MOXJIMBO, 1110 BIH HE BUKOHAETHCS KOAHOTO Pasy.

IlapameTpoM HUKJY Ha3UBA€THCS 3MIHHA, SIKA& BUKOPUCTOBYETHCS MPU
nepeBipili YMOBH TPOJIOBXKEHHS IMKIY 1 MPUMYCOBO 3MIHIOETHCS Ha KOXKHIN
iTepatii, IpUIoOMy, SIK MPABUJIO, HA OJIHY 1 TY K BEJIMYUHY. SIKIIO mapaMeTp LUKITY
IJIOYMCEIbHUN, BIH HA3UBAETHCS JIYMIBHUKOM HUKJIY. KiIbKiCTh MOBTOpPEHBb
TaKOTO0 IMKJTY MOKHA BU3HAYUTH 3a3aaJeriab. [lapaMeTp € He y BCAKOTO MUKITY.

[k 3aBepHIyeThCS, SKIIO YMOBA HOTO TPOJOBXKEHHS HE BUKOHYETHCS.
MOo>KJIMBO MPUMYCOBE 3aBEPILICHHS K MOTOYHOI 1Tepallii, TaK 1 [MUKIY B LIJIOMY.
Jlns uporo ciyxatb omneparopu break, continue, return i goto. IlepenaBaru
KEepyBaHHS 330BH1 BCEPEAUHY IIUKITY 3a00pOHSIETHCS (ITPU LIbOMY BUHUKAE TOMUIIKA
KOMITLISATIIT).

Skmo B TUTI MUKy HEOOXIMHO BUKOHATH OLIBIIE OJHOTO OIepaTopa,
HEOOX1THO YKJIaCTH iX B OJIOK 3a JOTIOMOT0I0 (PIrypHUX TY>KOK.

Huxna 3 napamerpom for

[ukn 3 mapaMeTpoM Mae HaCTynHUM popmar:

for (iniyianizayis; supaz, mooughikayii) onepamop;

Inimiamizamist CIIy>KUTh 1J1s1 OTOJIOIICHHS BEJIMYHUH, 1110 BAKOPHUCTOBYIOTHCS B
IIUKJII, 1 TIPUCBOEHHS iM MOYATKOBUX 3HA4YEHb. Y III YAaCTHUHI MOKHA 3aIlHCcaTd

JeKiJIbKa OTepaTopiB, pO3AUICHUX KOMOIO, HAITPUKIIA;

for ( int 1 =20, j=20;
nt k, m:
for { k=1, m=0;

O6uaacTo aii 3MiHHMX, OTOJIONIEHUX B YACTHHI 1HIIAMI3aIii ITUKITY, € [IHKI.
[Himianmizanisi BAKOHY€ETBCS OJIMH pa3 Ha MOYATKy BUKOHAHHS IIUKIY.
Bupas tuny bool Bu3Hauae yMOBy BUKOHAHHSA IUKJIY: SKIIO KOTO PE3YJIbTAT

JIOPIBHIOE true, IIMKJI BUKOHYETbCA. LMK 3 mapaMeTpoM peasnizoBaHui SIK LUK 3

nepeayMOBOIO.



Moaudikauii BUKOHYIOTBCS TICHS KOXHOI iTeparii HHUKIYy 1 CIyXKaTh
3a3BUYAN JUIs 3MIHU MMapaMeTpiB [UKITY. Y 4acTHHI MOAM(IKALINA MOXKHA 3aIHCaTh
JIEK1UJIbKa OMepaTopiB uepe3 KoMy, HalpHUKIal:

for (int 1 =0, J=20:7 <5 &% j > 10 i++, j-- } ..

[IpocTtuii abo ckiageHui omneparop siBisie co0oro Tio mukay. bynb-ska 3
yacTUH ornepaTtopa for Mmoke OyTu omylieHa (ajie Kpanku 3 KOMO Tpeda 3aIUIIUTH
Ha CBOiX MicCIIx!).

Jlns mpukiiaxy o0unciauMo cymy uncen Big 1 1o 100:

int s = 0;
for ( int 1 =1; 1 <= 100: i++ } 5 += 7;



IpakTuyne 3anaTTa Ne7. Oneparopu nukiay. Yacruna 2. Hukiau while i

Huxn 3 micnsymoBoro do/while mae Takuii popmar:

do
onepartop

while Bupas;

CnouaTtKy BUKOHY€ETHCSI IIPOCTUIN 200 CKJIQJICHUI OmepaTop, sIKUi yTBOPIOE
TUIO LUKJIY, a TOTIM OOYUCIIOEThCA BUpa3 (BiH MOBUHEH Matu Tull bool). Skimio
BUpa3 ICTUHHUH, T1J1I0 IMKJIY BUKOHYETHCS II€ pa3 1 epeBipKa MoBToproeThes. Luki
3aBEpUIYETHCS, KOJIM BUpa3 cTaHe piBHUM false abo B Tii nukiy Oyjie BUKOHAHUM
AKUH-HEOYIb oTiepaTop nepeaayl yrnpaBIiHHS.
[le#t BUI MKy 3aCTOCOBYETHCS B THUX BHUMAAKaX, KOJU TUIO IUKIY HEOOX1THO
000B'sI3KOBO BUKOHATU X04a O OAWH pa3, HAPUKJIIAI, SKIIO B IIUKJI1 BBOJASATHCS JaH1
1 BUKOHY€ThCS iX MepeBipKa. SIKIIO X Takoi HEOOXITHOCTI HEMAae, MEePEBAXKHO

KOPUCTYBATUCA LIUKIIOM 3 IICPCAYMOBOIO.

Omneparop while mae Takuii popmar:

while (Bupa3) onepaTtop;

Bupas noBunen 0ytu jorigdoro tumy. Hanpukinaz, e Mmoxe OyTu omnepartis
BIJIHOIIIEHHS a00 MPOCTO JIOTiYHA 3MiHHA. SIKIO pe3ynbTaT OOYMCIICHHS BUpa3y
JOpIBHIOE true, BHKOHYETHCS TMPOCTHA abo0 ckiameHuid omeparop (OJIOK
oneparopis). Lli 11ii MOBTOPIOIOTHCS 10 TOTO MOMEHTY, MTOKHA PE3YJIbTATOM BHPA3y
He craHe 3HaueHHs false. Ilicis 3akiHUEHHS UKy YIpaBIiHHS MEPENA€ThCS Ha

HAaCTYIHUU 32 HUM ONIEPaTop.

Bupa3z o6uncmoeThest iepe KOXKHOI iTepalielo MUKy, Ko npu nepurii
nepeBipiii Bupa3 aopisHioe false, ukn while He BUKOHA€TBCS KOTHOTO pasy.
[lomupennuM MpuloMOM MPOTpaMyBaHHS € Oprasizaiisi HECKIHYEHHOTO

IMUKITY 13 3ar0JIOBKOM



while (true)

1 NMPUMYCOBUM BHXOJOM 3 Tija IUKIY 3a JOIMOMOTOI0 OIeparopa mepeaadl
ynpasiinHs break.

Bupa3z nopunen Oytu sorigyHoro tumy. Hanpukian, 1ie Moxke OyTu onepariis
BiJTHOIICHHS a00 TPOCTO JIOTIYHA 3MiHHA. SIKIIO pe3ynbTar OOYMCIIEHHS BHPA3y
JIOPIBHIOE true, BUKOHYEThCS MPOCTHH abo ckianeHuit omeparop (6sok). L1 mii
MOBTOPIOIOTHCS JIO TOTO MOMEHTY, TTOKH Pe3yJIbTaToOM BHpa3y HE CTaHEe 3HAYCHHS
false. [licns 3akiHUEHHS LMKITY YIPaBIIHHS MEPEAA€ThCA HAa HACTYIHHNA 32 HUM
orepaTop.

Bupaz o0uncioeTsest mepes; KOKHOO ITepali€ro MUKy, Ko npu mnepiini
nepeBiplil BUpa3 AopiBHIOE false, IMKII HE BUKOHAETHCS KOIHOTO pasy.

B sikocTi mpuKkitagy po3riissHeMO MpOorpamMy, 110 BUBOJIUTH JJIs apTyMEHTY X,

110 3MIHIOETHCSA B 33JaHUX MEXKax 3 3aJJaHUM KPOKOM, TaOJIUILIIO 3HaY€Hb HACTYIHO1

byHKIIII:
L, x <0
y=<tx,0 x <103,
2t, x210

3BepHITh yBary Ha Te, IO YMOBa MPOJOBXKEHHS IUKIY 3alHCaHO B HOTO
3aroJIOBKY 1 MEPEBIPSIETHCS A0 BXOAY B ITUKJ. TakuM YWHOM, SIKIIO 33a/1aTH KIHIIEBE
3HAYEHHS apryMEHTY, MEHIITy TTOYaTKOBOTO, HABITh MPU HETATUBHOMY KPOIli ITHKJI
He Oy/Jie BUKOHAHUM KOJTHOTO pa3sy.

[TapameTpom 1IbOTO IMKITY, TOOTO 3MiHHOI1, YITPABJISIE HOTO BUKOHAHHSM, € X.
brnox wmomudikamii mapameTpa UWKIy NPEACTaBICHUN OMepaTopoM, IO
BUKOHYIOThCSI Ha Kpoui 4. Jlyig mepexoay A0 HACTYMHOIO 3HAUEHHS apryMEHTY
MIOTOYHE 3HAYCHHS HAPOIIYETHCS HA BEJIMUMHY KPOKY 1 3aHOCUTHCS B TY JK 3MiHHY.
[TouatkiBii yacto 3a0yBaroTh Mpo MoAU(DIKAIIO TapaMeTpa, B pe3yibTari
nporpama «3alKIeTbCsDy. SIKIo 3 BaMU cTajacs Taka HEMPUEMHICTD, CIIPOOyiTe
JUIs 3aBepIieHHs mporpamMu HatucHytu Kiapimn Ctrl + Break, a mamami nepen

3aIlyCKOM MPOTpamHu MepeBipsiiTe:



e  mpHCBO€HO UM mapameTpy LMKIY BipHE MOYATKOBE 3HAYCHHS,
® YN 3MIHIOETHCS MapaMeTp LUKIYy Ha KOXKHIH iTepariii HUKIy;
® YU BIPHO 3aIIMCaHO YMOBA MPOJOBKEHHS [IUKITY.

uki 3 micassymoBoro do

[{uk1 3 miCIsyMOBOIO pealli3ye CTPYKTYpHY CXeMy, HaBeJieHy Ha puc. 4.4, 0,
1 Ma€ BUTJIAL

do onepamop while supa3;

CnouaTtky BUKOHY€ETHCS IPOCTUH a00 CKIIQJICHUI OmepaTop, sIKUi yTBOPIOE
TUJIO IIUKJTY, & TTOTIM OOYUCIIIOETHCA BUpa3 (BOHO MOBUHHO MaTu TUIl bool). Skiio
BHUpPAa3 ICTUHHUHN, T1JIO ITUKIIY BUKOHYETBCS 111€ pa3 1 IepeBipKa MOBTOPrOEThes. L uki
3aBEpUIYETHCS, KOJIM BUpa3 cTaHe piBHUM false abo B Tul nukity Oyjae BUKOHAHUN
SAKUK-HEOYIb oTiepaTop nepeaayl ynpaBIiHHS.

Lle#t BUI LIMKITY 3aCTOCOBYETHCS B TUX BUIAKAX, KOJIU T1JIO LIUKITY HEOOX1IHO
000B'SI3K0OBO BUKOHATH X04a O OJIMH pa3, HAPUKIIA, SIKIIO B IIUKJI1 BBOJSATHCS JaH1
1 BUKOHYEThCS iX mepeBipka. Skimio »* Takoi HEOOXITHOCTI HEMae, MEePEBaKHO
KOPHUCTYBATHUCS LIUKJIOM 3 IEPETyMOBOIO.

[Ipuknang mporpamu, 10 BUKOHYE TNEPEBIPKY BBEIECHHS, NMPUBEICHUN B
JICTUHTY:

using System,
namespace ConsgleApplicationl
{ class Classl
{ static veid Main{)
{
char answer:
do

Console Writelinef "Kynu cnomuea, a?" )
answer = {char} Console.Read();
Console.Readline(};

} while ( answer '='y' ),

PosrnsHeMo 1ie oauH MPUKIIA] 3aCTOCYBAaHHSI IUKIY 3 TOCTYCIIOBIEM -
nporpamy, 110 BU3HAYA€ KOPiHb PIBHAHHS COS (X) = X METOJIOM PO3IOLITY HABII 3

touHictio 0,0001.



Buxinni mani ajisg mporo 3aBAAaHHS - TOYHICTh, PE3yJbTaT - YHUCIO, IO
MIPEICTaBIISIE COOOI0 KOPiHb piBHAHHS 1. OOMIBa 3HAYCHHS MAIOTh JIMCHUHN THII.

CyTh METOAY PO3MOALTY HABIUI Jy’Ke MPOCTa. 3Aa€ThCS IHTEPBAJI, B SIKOMY €
pPIBHO OJHMH KOPiHB (OTXKE, HA KIHIX I[LOTO IHTEpBANTY (YHKIIS Ma€ 3HAYCHHS
pi3HUX 3HaKIB). OOGUUCITIOETHCS 3HAUCHHS (PYHKIIT B CEpPEeAMHI IILOTO 1HTEPBAIY.
SKI110 BOHO TOTO XK 3HaKa, IO 1 3HAYEHHS Ha JIIBOMY KiHI[l 1HTEpBaly, 3HAYMTh,
KOpiHb 3HAaXOJUTHCS B MpaBiil MOJOBHHI 1HTEpBaly, iHakmie - B JiBid. [Ipouec
TIOBTOPIOETHCS IJIs 3HANMIEHOT TOJIOBHHU 1HTEPBATY JI0 TUX TP, IIOKU HOTO JOBKHHA
HE CTaHE MEHIIIE 33JJaH01 TOYHOCTI.

VY HaBexaeHiil gani mporpamoro (JTICTUHT 4.6) BUXITHUN 1HTEpBA 3aJjaHUN 3a
JIOTIOMOTOI0 KOHCTAaHT, 3HAYEHHsI KX B3sT1 3 Tpadika yHkiii. s piBHSAHb, 110
MaloTh KiJTbKa KOPEHIB, MOXKHA HAIMCATH JOJATKOBY MpoTpamy, IO BHU3HAYAE
(IUTIXOM OOYHMCIICHHS Ta aHaJli3y TaOIMIll 3HaUYeHb (DYHKIIT) IHTEpPBAJIH, 110 MICTATH

PIBHO OJIMH KOPIiHb 2.

using System;
namespace Consoledpplicationl
{ class Classl
{ static void Main(}
{
double x, left = 0. right = 1;
do
{
x = { left + right ) / 2;
if { { Math.Cos{x} - x } * ( Math.Cos(left) - left ) <0 )
right = x:
else Teft = x;
} while { Math. Abs( right - Teft ) < le-4 };
Console Writeline( "HopeHe pasen " + x };

Y 1w mporpamy Ui HaAIMHOCTI [Jy’)K€ KOPUCHO JOJATH MIiAPaxXyHOK
KUTBKOCTI BUKOHAHUX 1TEpaliil 1 MPUMYCOBUH BUXI1J 3 [UKITY IIPU MEPEBUILECHHI iX
PO3YMHOI KiJIbKOCTI.

bynp-axuii nukn while Moxe OyTu npuBeIeHUN 10 €KBIBAJICHTHOTO HOMY

uKITy for 1 HaBMmakw.



Pexomenpauii no Bu6Opy oneparopa mMKJIy

OmnepaTopu MUKy B3aEMO3aMiHHI, aJIe MO>KHA HaBECTH JIESKI pEKOMEHIAITIi 3
BHOOPY HAWKPAIIOro B KO)KHOMY KOHKPETHOMY BUTIAJKY.

Omneparop do while 3a3Buyail BUKOPHUCTOBYIOTh, KOJM LMK TOTPIOHO
00O0B'SI3KOBO BHKOHATH X0ua O pa3, HANPUKIAL, SKIIO B IUKI BUPOOISIETHCA
BBEJICHHS TaHUX.

Omneparopom while 3pyuHilie KOpuUCTyBaTHCS B THUX BHUIAAKaX, KOJIH abo
YUCJIO0 1Tepalliii 3a3/ajaeriab HeB1IOMO, SKUX OYEBUIHUX MTapaMETPIB IUKIIY HEMAE,
abo moaudikallio mapaMeTpiB 3pyUHIIIe 3a[MCYBaTH HE B KiHIII T1J1a LUKITY.

Omneparop foreach 3acTOCOBYIOTH [J1 IEPETIISITY €IEMEHTIB PI3HUX KOJEKIIH
00'eKTiB.

Omneparop for miaxoauTh B OUIBIIOCTI 1HIIKX BUMaAKIB. OIHO3HAYHO - TS
opraizaiii IUKIIB 3 JIYAJIbHUKAMH, TOOTO 3 IUIIOYHUCETbHUMH 3MIHHUMH, SIKI
3MIHIOIOTh CBO€ 3HAYCHHS MPH KOKHOMY MPOXOMAl IMKIY PETYISIPHUM YHUHOM
(Hampukian, 301IbIIYIOThCS Ha 1).

[TouaTkiBIli YacTO POOJIATH MOMUJIIKH MPH 3anuci HUKIiB. 1006 YHUKHYTH IIMX
MOMMJIOK, PEKOMEHIYETHCSI:

o NepeBIpUTH, YU BCIM 3MIHHUM, SIK€ TpAIUISIETCA B TMpaBid

YaCTHHI OMEPaTOpiB IMPHUCBOIOBAHHS B TUIl ITUKIY, MPUCBOEHI O IIHOTO

MpaBUIbHI TIOYATKOBI 3HAa4YeHHS (a4 TaKOX MOJKJIMBO BUKOHAHHS 1HIIHAX

OTIepaTopiB);

° MePEeBIPUTH, YU 3MIHIOETHCS B IUKJII Xo4a O OojHA 3MIHHA, IO

BXOJUTH 10 YMOBA BUXOAY 3 IIUKITY;

o nepend0avynTd aBapiiHUM BUXIA 3 LUKIY MICHS JOCSITHEHHS

JeKO1 KUIBKOCTI 1Tepaliii (Mpukiaa HaBeJeHO Y HACTYITHOMY PO3JILIi);

o 1, 3BUYaiiHO, He 3a0yBaTH NpPO Te, WO SKIO B TUIl MHKIY

NoTpiIOHO BHKOHATH OUIbIIE OJHOTO OMepaTopa, MOTPIOHO yKiIanaTu ix y

GbirypHi gyKKH.

Oneparopu nepenavi ynpapJiiHHA



Y C # e n'aTh onepaTopiB, 110 3MIHIOIOTh MPUPOJHUIN MOPSAOK BUKOHAHHS

00YHCIIECHB:

J oreparop 6€3yMOBHOI0 iepexoay goto;

o oriepaTop BUXOJy 3 ITUKIIy break;

o orepaTop Mepexoy A0 HACTYIHOI iTepalii UKy continue;
o orepaTop MOBEPHEHHs 3 PYHKIIIT return;

J oreparop reHeparii BUKIto4eHHs throw.

i onepaTopu MOXYTh MepeAaTH YIPABIiHHS B MEXKaxX OJOKY, B IKOMY BOHU
BUKOPHUCTaHI, 1 3a fioro mexi. [lepegaBatu KepyBaHHS BCEpEAUHY 1HIIOTO OJIOKY
3a00pOHSETHCS.

[lepmri 9oTupu omepaTtopa pO3TISAAIOTECS B IBOMY PO3Miii, a ONeparop

throw - mai B 1i¥i r1aBsi Ha ¢. 93.

Omneparop goto

Omneparop 6€3yMOBHOTO TIEPEXOLy 0t0 BUKOPUCTOBYETHCS B OJIHIN 3 TPHOX
dbopwm:

goto MeTKa;
goto Case KOHCTAHTHOE BuipameHwe;
goto default;

VY Tim i€l x (yHKUII MOBUHHA MPUCYTHI PIBHO OJHA KOHCTPYKIIS BUAY
MITKa: OTIepaTop;

OmnepaTop goto MiTKa Iiepeaac ynpaBIiHHS Ha TO3HaYEeHUH omniepaTop. MeTka
- 1Ie 3BUYaiiHui 171eHTHdiKaTop, 00JACTIO BUAUMOCTI SIKOTO € (DYHKIIIA, B Tl SKOT
BIH 3agaHuii. MiTka NMOBHHHA 3HAXOJUTHCI B TIH K€ 00JIaCTI BUIMMOCTI, IO 1
omeparop nepexoay. Bukopucranns 1iei popmu oneparopa 6€3yMOBHOTO IEPEXOTY
BUIIPABAAHO Y JBOX BUIAIKAX:
o PUMYCOBHI BUXi/l BHU3 10 TEKCTY IPOTPaMU 3 ACKITHKOX BKIAICHUX ITUKITIIB
ab0 TepeMuKadis,
o nepexig 3 JACKUIBKOX TOYOK (YHKIII BHHM3 IO TEKCTY B OJHY TOYKY
(HampuKJIa, K10 Tepes] BUX0A0M 3 (DYHKIIIT HEOOX1THO 3aBXKIM BUKOHYBATH SIKi-

HEOy b 1ii).



B iHmmx Bumagkax s 3amucy Oyab-sSKOTO alTOPUTMY ICHYIOTH O1lIBII
BIJIMOBI/IHI KOHCTPYKIIii, @ BUKOPUCTAHHS OrNeparopa goto MpU3BOAUTH TUIbKHU J0
YCKJIaTHEHHSI CTPYKTYPH MPOTpaMu 1 YTPYAHEHHS HaJIaroJKeHHs. 3aCTOCYBaHHS
OO  OlepaTopa MOPYILIye MNPUHIUNON  CTPYKTYpHOTO 1  MOJAYJIBHOTO
nporpaMyBaHHS, MO SIKAM BCi OJIOKH, II0 yTBOPIOIOTH MpPOrpaMy, MOBUHHI MaTu
TUIBKHA OJIUH BX1J 1 OJJUH BUXII.

Jpyra i Tpets ¢popmu oneparopa goto BUKOPUCTOBYIOTHCA B T1JI1 OmepaTopa
BuOOpy switch. Oneparop goto case KOHCTAaHTHOE BUpPaKEHIE Nepeaae yrnpaBpIiHHS
Ha BIATOBIIHY BUpa3H 31 CTAIMMH T1JIKa, a orepatop goto default - Ha rinky default.
Tpeba 3a3HaunTH, M0 peamizamis onepaTopa Bubopy B C # Ha piakicTh HeBHama, 1
HasBHICTh y HBOMY oOIleparopa O€3yMOBHOTO TMEpPEXOJy YCKJIAJHIOE PO3YMiHHS
IporpaMu, TOMy Kparie 00XoAuTUcsa 6e3 HbOro.

Omneparop break

Omnepatop break BHKOPHUCTOBYETHCS BCEpEAMHI OIEpPaTOpiB IHUKIY abo
BUOOpY 7Sl Mepexoay B TOUKY MPOrpamMu, IO 3HAXOAUTHCA O€3MOocepenHbO 3a
OTIepaToOpOM, BCEPENIMHI SKOTO 3HAXOIUTKCS orepatop break.

Omneparop continue

Omneparop mepexoiy A0 HACTYIMHOI iTepallii MOTOYHOTo IMKIYy continue

MPOMYCKAa€e BCl OINEpaTopH, IO 3IMIIMAIXCS A0 KIHIM TUIa IUKIY, 1 Tepeaae

KEepyBaHHsI Ha MMOYATOK HACTYIHOI iTeparii.



IIpakTuyHe 3anaTTa Ne8. OnHOBUMIipHiI MacuBH

MacuB — 11e CyKyNnHICTh JaHUX OJHOTO THILY, 00’ €JHAHUX OJIHIEI0 HA3BOIO.
[Ipuknagum MacuBiB 3 HABKOJUIIHBOTO CBITY: BYJIUIS 3 OyAMHKaMH, A€ OyJTUHKHU €
€JIeMEHTaMU MacCHBY, KOJIOHA aBTOMOOUTIB, mada 3 KHMKKaMH TOIIO.

Macus (CTpyKTypa JaHUX) — [I€ CYKYITHICTb JaHUX OJTHOTO TUITY, 00’ €THAHUX
OJIHIEI0 HA3BOIO, IO 30€piraloThCs B OJHOMY MICIl IMaMm’STi KOMIT IOTepa Ta
BIIOPSJIKOBaH1 32 HOMepaMu KoMipoK. HoMepa KoMipOK Ha3KMBatOTh 1HAEKCaAMH.

Macus B MoB1 C# BIZHOCHUTBCA 10 3MIHHUX-IOCHJIAHb, TOOTO BOHH
pPO3TaIlIOBYIOThCS B JIMHAMIYHINA 00JIacTi Mam'siTi, TOMY CTBOPEHHS MAaCHBY
IOYMHAETHCS 3 BUIUIEHHS [TaM'sIT1 1] HOoro eleMeHTH. EneMeHnTaMu MacuBy MOXKYThb
OyTH BEJMYMHHM SIK 3HAYYIIUX, TaK 1 MOCUJIAIbHUX THUIIB (y TOMY YHCII MacHBH).
MacuB 3Ha4ylmIuX TUIMIB 30epirae meBHI KOHKPETHI 3HAYEHHS, a MAaCHUB 3 JaHUMH
NOCUJIAJIbHUX THIIIB — MOCHJIAHHS Ha efleMeHTH. BciMm eneMeHTam mpu CTBOPEHHI
MacHBY IPUCBOIOIOTHCS 3HAYEHHS 3a 3aMOBUYBAHHSAM: HYJI JUIsl 3HAYYIIUX THIIB 1
null — 1151 mocunanbHUX.

EnemMenTn MacuBy HYMEpYIOTbCS 3 HYJs, TOMYy MaKCUMaJbHUN 1HIEKC
€JIEMEHTA 3aBKIU Ha OJUHUIII0 MEHIIE PO3MIPHOCTI. J[J1s1 3BEpHEHHS 10 €JIeMEHTa
MacHBY ICJIsI IMEHI MAaCHBY BKa3yeThCsl HOMEp €JIeMEHTa B KBaJPaTHUX JTYKKaX.

3 eleMeHTOM MAacHuBY MOKHAa BHKOHYBaTH BCl [li, IIO MPHUITyCTHUMI AJis
3MIHHMX Takoro >k Tumy. IIpu poOOTI 3 MacuBOM aBTOMAaTU4YHO BHUKOHYETHCS
KOHTPOJIb BUXO/TY 33 HOTO MEXI: SKILO 3HAUEHHS 1HJIEKCY BUXOJUTh 32 MEXK1 MAaCHUBY,
I€HEPYETHCS] BUKIFOUEHHS M1/l Yac poOOTH IpOrpamH.

MacuBu OJHOTO TUIy MOKHA IPUCBOIOBATH OJMH oAHOMY . Ilpu npomy
BIIOYBa€ThCSl MPHUCBOIOBAHHS IMOCHUJIAaHb, @ HE €JEMEHTIB, 5K 1 A Oyab-KOTro
HILIOTO 00'€KTA MOCUIIAJIBHOTO THUITY.

Y MmoBi C # MOXHA BUAUIUTH TPU PI3HOBUAM MACHBIB: OJHOBHMIPHI,
0araTOBUMIpHI 1 CTyMiHYACTi (HEBUPIBHSHI).

B onHOBUMIpHUX MacuBax IOJIOKEHHS €JIEMEHTY 3aJa€ThCsl TUIBKU OJHUM

grcioM. Bapiantu onucy 0qHOBUMIPHUX MacHBIB:



Tun[] im’Aa_macusy;

TMn[] im’Aa_macuBy = new TUN[KinbkKicTb enemeHTiB];

Tun[] im’Aa_macuBy

{3Ha4yeHHAa enemeHTiB};

TMn[] im’a_macuBy = new Tun[] {3HayeHHA enemeHTiB};
TMn[] im’Aa_macuBy = new TUN[KinbKicTb enemeHTiB]

{3Ha4yeHHA enemeHTiB};

JI€ THII BU3HAYAE TUIT JAHUX KOXKHOTO €JIEMEHTY MacHUBY.
3BEpHEMOCS O KOHKPETHOMY NPHUKJIaAy. Y HABEIEHOI HUKYE PSAAKY KOy
CTBOpIOEThCS. MacuB Tumy int, KoTpuil cknamaerbcss 3 JECSATH €JIEMEHTIB 1

3B'S3y€THCS 3 3MIHHOT MOCWJIAHHS HA MAacHB, IMEHOBaHO1 sample.

int [| sample = new int [10];

VY 3MiHHOT sample 30epiraeThCsi MIOCHIIaHHS Ha 00J1aCTh MaM'aTi, BUIUTFOBAHO1
JUIsl MacuBy omeparopoM new. L{s oOmacte mam'sTi mOBMHHA OyTH TOCTaTHBO
BEJIMKUH, 11100 B Hiif MOTJIH 30epiratucs AecsITh IEMEHTIB MacCHBY TUITy int.

Sk 1 mpu CTBOpPEHH1 MPUMIPHHUKA KJIacy, HABEJIEHE BUIIIE OTOJIOIIEHHS MAaCUBY
MO>KHA PO3/IJIMTH Ha JIBa OKpEMUX oreparopa. Hampukian:
int [] sample;
sample = new int [10];

Y nanomy Bunanky 3minHa sample HE mocunaetbcs Ha skuiich NEeBHUU
Gbi3nyHul 00'€KT, KOJIM BOHA CTBOPIOETHCS B Mepiiuii omepatopi. | mumie micis
BUKOHAHHS IPYTOTO OTIepaTopa Isi 3MiHHA ITOCUIIAETHCSI HA MACHB.

JlocTyn 10 OKpeMOMY €JIEMEHTY MacUBY 3/IIMCHIOETHCS O 1HAEKCOM: [HIeKC
N03HAYa€ CTAaHOBHUILE €JIeMeHTa B MacuBi. ¥ MoBo1o C # 1HJEKC NepIInii eleMeHTa
BCIX MaCHBIB BHUSIBIISETHCS HYJIbOBUM. ¥ 30Kpema, MacuB sample ckmamaerses 3 10
esieMeHTIB 3 1Haekcamu Bi 0 10 9. st 1HAeKCyBaHHS MacUBY JOCTAaTHHO BKAa3aTH
HOMEpP HEOOXITHOTO eJeMEeHTa B KBaJpaTHUX OyXKax. Tak, Mepmuid eIeMeHT
MacuBy sample nmo3HavaeThcs gk sample [0], a ocTaHHIM HOTO eleMeHT - K sample
[9]. Huxxye HaBeneHO MpUKIIa] IPOrpaMu, B sIKiK 3aOBHIOIOTHCS BCl 10 eeMeHTiB

MacuBy sample.

// [Ipooemoncmpyseamu 0OHOBUMIDHULL MaAcus. using System,



class ArrayDemo {
static void Main ()

{
int [] sample = new int [10], int i;
for (i=0;i<l10;i=1i+1)sample [i] =i,
for(i=0;i<10;i=i+1)
Console. WriteLine ("sample [" + i + "]:" + sample [i]),

[Tpu BUKOHAHHI 11€T MPOTPAMU BUXOAUTh HACTYITHUN PE3yJIbTaT.

sample [0]: O
sample [1]: 1
sample [2]: 2
sample [3]: 3
sample [4]: 4
sample [5]: 5
sample [6]: 6
sample [7]: 7
sample [8]: 8
sample [9]: 9

MacuBu 4acTo 3aCTOCOBYIOTHCS B MPOrpaMyBaHHI TOMY, III0 BOHU JIAIOTh
MOJKJIUBICTh JIETKO 3BEPTATHUCS 3 BEIUKUM YHCJIOM B3a€EMOIOB'S3aHUX 3MIHHHX.
Hamnpukiaz, B HaBeIeHIM HUXKYE MPOTPaMOIO BUSBIISIETHCS CepeiHE apuMeEeTHUUHE

pAly 3HauYeHb, 110 30epiraroThcs B MacuBl nums, KoTpuii UKIIYHO OMUTYETHCS 3

JIOTIOMOTOI0 ofiepaTropa Hukiy for.

// Obuucnumu cepeoHe apupmemuune pady sHavens. using System;
class Average {
static void Main () {

int [] nums = new int [10]; int avg = 0;

nums [0] = 99;
nums [1] = 10;
nums [2] = 100;
nums [3] = 18;
nums [4] = 78;
nums [5] = 23;
nums [6] = 63;
nums [7] = 9;
nums [8] = 87;
nums [9] = 49;
for (inti=0;i<l10;i++)avg =avg +
nums [i];
avg =avg/ 10;

Console. WriteLine ("Cepedne:" + avg);



Pe3ynbTar BUKOHAHHS €T MPOrpaMu BUTJISAA€ HACTYITHUM YHHOM.

Cepenne: 53

IIpucBo€HHSI MOCUIAHB HA MACHBH
[IprcBO€HHST 3HAYEHHS OJNIHIEI0 3MIHHOI TOCWJIAHHS Ha MacuB JApPYTUi
3MIHHO1, TIO CYTi, O3Ha4a€, M0 OOU/BI 3MIHHI TOCHJIAIOTHCS HA OJMH 1 TOH K MacCHUB,
1 B 1IbOMY BigHOIICHHI MacuBW HiuuM HE Bimpi3HAIOTBCSA Bif OyIb-SKHX
iHmux 00'extiB. Take mpucBoroBanHs HE mnpu3BoauTh HI 10 CTBOPEHHIO KOMii
MacHuBy, Hl 10 KOMIIOBAaHHIO BMICTY OJHOTIO MacHuBy B iHIIMHA. B sikocTi npukinamy

PO3MIISIHEMO HACTYIHY MPOTpamy.

// [lpuceoenns nocunanv Ha macusu. using System,
class AssignARef {
static void Main ()
{
inti;
int [| numsl = new int [10];
int [| nums2 = new int [10];
for (i=0;i<l10;i++)numsl [i] =i;
for (i=0;i<l10;i++)nums2 [i] =-i;
Console. Write ("Bmicm macuey numsl:");
for (i=0;i<l10;i++)
Console. Write (numsl [i] +"");
Console. WriteLine ();
Console. Write ("Bmicm macuey nums2:");
for (i=0;i<l10;i++)
Console. Write (nums2 [i] +"");
Console. WriteLine ();
nums2 = numsl; // Tenep nums2 nocunaemocs Ha numsl
Console. Write ("Bmicm macusy nums2 \ n" + "nicaa npuceorosanns.");
for (i=0;i<l10;i++)
Console. Write (nums2 [i] +"");
Console. WriteLine ();
nums2 [3] = 99;
Console. Write ("Bmicm macuey numsl:");
for (i =0;i<l10;i++) Console.Write (numsl [i] + "");
Console. WriteLine (),

/

BukonanHs 11i€i mporpamMu mpu3BOANTH /10 HACTYITHOTO PE3YJIBTATY.

Bmict macuBanums1: 0123456789



Bwmict macuBa nums2: 0 -1 -2 -3 -4 -5-6 -7 -8 -9
Bwmict macuBanums2: 0123456789
Bwmict macuBy nums1: 01299456789
SAx GaumTe, MICIA MPUCBOIOBAHHS 3MIHHOI NUMS2 3HAYeHHS 3MiHHOT nums] oOuBi
3MIHHI IOCHJIAHHSA HAa MACHUB ITIOCUJIAIOTHCS Ha OJIMH 1 TOM K€ 00'€KT.
3acTrocyBanHs BjaactuBocTi Length

Peanizamis B C # MmacuBiB B BUTIIsAA1 00'€KTIB fa€ minmmid psa nepesar. OnHe 3
HUX TOJISITa€ B TOMY, IIO 3 KOXKHUM MAacHBOM IIOB's3aHO BiacTuBicTh Length,
MICTUTh YUCJIO €JIEMEHTIB, 3 SKMX MOXE cKiamatucs macuB. OTKe, y KOKHOTO
MAaCHBY MAa€TbCS CHEIliadbHE BIACTUBICTH, TO3BOJISIE BU3HAYUTH HOTO JOBXKHUHY.

Huxye HaBeeHO MPUKIIA MPOrpaMH, B AKii JEMOHCTPYETHCS 110 BIACTUBICTD.

// BukopuctoByBaTu BiacTuBicTh Length macuBy. using

System,
class LengthDemo {static void Main () {
int [| nums = new int [10];
Console. WriteLine ("[osoxcuna macusy nums oopieutoe” + nums.Length),
// Buxopucmosysamu eracmueicmo Length ons iniyianizayii macugy nums. for (int i =
0; i <nums.Length; i ++)
nums [i] =1 *i;
// A menep ckopucmamucs eracmugicmio Length
// [lns euseoenns emicmy macugy nums. Console. Write ("Bmicm
macugy nums:"); for (int i = 0; i <nums.Length; i ++)
Console. Write (nums [i] +"");

Console. WriteLine ();

/
/

[Ipu BuKOHAHHI 1Ti€1 MPOTPaMy BUXOJAUTh HACTYITHUHN PE3yJIbTaT.

JloBkrHa MacuBY nums JopiBHIOE 10

Bwmict macuBy nums: 0 14 9 16 25 36 49 64 81

3BepHITh yBara Ha TO, K B kiaci LengthDemo BiactuBicTe nums.Length
BUKOPUCTOBYEThCS B LIMKJIaX for A ynmpaBiIiHHS YMCIOM MOBTOPIOBAaHUX KPOKIB
UKITy. Y KOXXHOTO MAacHBY MA€ThCSI CBOS JOBKHHA, TOMY 3aMICTh BiJICTEKEHHS
pO3Mipy MacuBY BpyYHY MOKHA BUKOPUCTOBYBATH 1H(POPpMAIIi0 TTPO HOTO TOBXKHHI.
Cnin, ogHak, MaTu B yBa3si, 1m0 3HaueHHs BiactuBocTi Length nissk HE BimoOpaxae
YHCJIO €JIEMEHTIB, SIKI B HhOMY BUKOPUCTOBYIOTHCS HAa caMOMYy cIipaBi. BiacTuBicTh

Length MiCTUTB JUIIIE YUCIIO €IEMEHTIB, 3 SIKUX MOXKE CKJIaJIaTUCS] MACHB.



Konu 3anutyerbcs noBkMHA OaraTOBHMIPHOTO MAacHUBY, TO TOBEPTAETHCA
3arajJibHe YHCJIO €JIEMEHTIB, 3 SIKHX MOXE CKJIaJaTHCS MAacuB, SIK Y HaBEICHOMY

HIDKYE TIPUKJIIAJIl KOJTY.

// Buxopucmosyeamu enacmusicmu Length mpusumipnozo macugy. using
System;
class LengthDemo3D {static void Main
0f
int [,,] nums = new int [10, 5, 6];
Console. WriteLine ("[osxcuna macusy nums oopieutoe” + nums.Length),
/
/

[Tpu BUKOHAHHI IHOTO KOy BUXOJUTH HACTYITHUH pe3ybTarT.

JloBxkrHa MacuBy nums gopiBHI0€ 300

Sk miaTBepIKy€E HABEACHUIA BUIIE Pe3yibTarT, BIacTuBicTh Length micTuth umcio
CJIEMEHTIB, 3 SKUX MOXKE CKJIaJaTucs MacuB (B manomy Bumnaaky - 300 (10 x 5 x 6)
enemenTiB). Tum HE Menm BnactuBicth Length He MOXKHA BUKOPHUCTOBYBATH ISt
BU3HAYEHHS JIOBXUHHU MACHUBY B OKPEMOMY HOTO BUMII.

3aBAsKM HAsBHOCTI y MacuBiB BiacTuBocTi Length omeparii 3 macuBamu min
0araTboX aJrOpUTMax CTalOTh OUIBII MIPOCTUMH, & 3HAYUTh, 1 OLIBII HATIMHUMU. Y
AKOCTI TPUKIALy BiIacTuBiCTh Length BHKOPHCTOBYETHCS B HaBEACHOI HIDKYE
IPOrpamMor0 3 METOI0 MOMIHSATH MICISIMU BMICT €JIEMEHTIB MAacHBY, CKOIIIFOBABILIN

iX B 3BOPOTHOMY HOPSJIKY B IHIIIUNA MACHB.

// Hominamu micysamu emicm eremenmie macugy. using System;
class RevCopy {
static void Main () {int i, j;

int [| numsl = new int [10], int [] nums2 =

new int [10];

for (i = 0; i <numsl.Length; i ++) numsl [i] =i,

Console. Write ("llouamkosuii emicm macusy:"); for (i = 0, i

<nums2.Length; i ++)

Console. Write (numsl [i] +""); Console. WriteLine (),
// Cronitoeamu enemenmu macugy numsl 6 macug nums2 6 360pomHoOMY NOPAOKY.
if (nums2.Length> = nums1.Length) // nepegipumu, yu 00cmamHvo

// Jlosocunu macugy nums2 for (i =0, j =
numsl.Length-1; i <numsl.Length; i ++, j--)
nums2 [j] = numsl1 [i];

Console. Write ("Bmicm macusy 6 360opomnomy nopsoky:"); for (i = 0; i
<nums2.Length; i ++)

Console. Write (nums2 [i] +"");



Console. WriteLine (),

/
/

BukoHaHHS 111€1 TporpaMu 1a€ HACTYITHUHN pPe3yibTarT.

[TouaTkoBuit BMicT MmacuBy: 0 123456789

Bwmict MacuBy B 3B0poTHOMY HOpsaKy: 9 8 76543210

VY nanomy mnpukiani BiacTuBicTh Length nomomarae BHUKOHAaTH JBa BaKIIMBI
dbynkmii. [lo -mepmie, BOHO 1T03BOJSIE TEPEKOHATHUCS B TOMY, IO JOBXKHHU
I[ITLOBOTO MACHBY JOCHUTH Il 30epiraHHsl BMICTY BHXIJTHOTO MacuBy. | mo-apyre,
BOHO HaJia€ YMOBa ISl 3aBEPILCHHS UKy for, B SKOMY BUKOHY€ETHCS KOIIIOBAHHS
BUX1JTHOTO MAaCHBY B 3BOPOTHOMY MOPSAKY. 3BUYANHO, B ITbOMY MPOCTOMY MPUKITA]II
pO3MipH MacuBIB HEBAXKKO 3’sicyBaTu 1 0e3 BiacTuBocTi Length, ane ananoriunmii

M1JX17] MOXKe OyTH 3aCTOCOBaHUM B IIJIOMY PSIIl 1HIIMX, O1IBII CKJIQTHUX CUTYAIlIH.



IIpakTuyne 3anaTTa Ne9. /[BomipHi MacuBu. OCHOBH po0OTH 3 MATPULSIMH

baraToBuMipHUM Ha3MBA€THCA TAKUI MAaCHB, SIKUH XapaKTEPU3YEThCS TBOMaA
abo OumbIe BUMipamMu, IPUIOMY JOCTYI 10 KOKHOMY €JIEMEHTY TaKOTO0 MAacHBY
3IWCHIOETHCS 3a JOMMOMOT0OK0 EBHOT KOMO1HAIT 1BOX a00 OUIbIIE 1HAEKCIB.

Haitnpocrimoro ¢opmoro 6araToBUMIpHOIO MacHBY € JTBOBUMIPHUM MacHB.
[TonoxxeHHs1 Oy/b-SKOrO €J1eMEHTa B JIBOBUMIPDHOMY MacHBI BU3HAYAETHCS JBOMA
iHgexcamu. Takuii MacuB MOXKHA YSIBUTH B BHUTJISI/II TaOJIUIII, HA PSIIKH SIKOT BKa3ye
OJIMH 1HJIEKC, @ HAa CTOBMIII — 1HIITHM.

BapianTtu onucy JBOBUMIPHOTO MacHUBY:

Tun[,] im’Aa_macusy;

TmMn[,] im’A_macuBy = new Tun[po3mip_1, po3mip_2];
Tun[,] im’a_macuBy = {3HayeHHA enemeHTiB};

Tun[,] im’Aa_macusy new Tun[,] {3Ha4yeHHA enemeHTiB};
TMn[,] im’a_macuBy = new Tun[po3mip_1, po3mip_2]
{3Ha4yeHHA enemeHTiB};

Skio criMcok iHimiam3arii He 3aIaHuid, pO3MIPHOCTI MOXKYTh OyTH HE TUTBKU
KOHCTaHTaMH, aJie¢ 1 BUpa3aMH THUITy, II0 MPUBOAMUTHCS N0 1ioro. Jlo eremeHty
JBOBUMIPDHOTO MacCHBY 3BEPTAIOTHCSA, BKAa3yHOUM HOMEPH pSJAKa 1 CTOBIIA, Ha

NEPETHHI SKUX BIH PO3TAIIOBAHUA.

using System;
class ThreeDMatrix

{

static void Main ()
{
int [,,] m =newint [3, 3, 3];
int sum = 0;
intn=1;
for (intx =0; x <3; x ++)
for (inty =0,y <3 y++)
for(intz=0;z<3;z++)m[x, y,z] =n ++;
sum=m [0,0,0] +m/[1, 1,L1] + m[2, 2, 2];
Console. WriteLine ("Cyma 3nauenv no nepwiti oiacounani:" + sum);
/
/

Ocb siKu#t pe3ybTaT Ja€ BUKOHAHHSA 11€1 IPOrpamMu.
Cyma 3HaueHb 10 MepIii qiaroHani: 42

Ininianizanis 0araToBUMIPpHUX MAaCHBIB



Jlnsa iHimamizanmii 6araToBUMIpHOTO MAacHBY JAOCTaTHBO YKJIAcTH B (irypHi
JYKKH CITMCOK 1HIIIa/113aTOPOB KOKHOTO HOT0 po3mMipy. Hukde B SIKOCTI pUKIIaTy

HaBeJIeHa 3arajbHa (opma iHiIianizaii JTBOBUMIPHOTO MACHUBY:

mun [,] imsa_macciea = {
{val, val, val, ..., Val},
{val, val, val, ..., Val},
{val, val, val, ..., Val}

},.

ne val mo3Hayae MHUITMAIU3UPYIOIIee 3HaYEHHSI, @ KO)KeH BHYTPIIIHIN OJI0K -
okpemuii psia. [lepiie 3HaueHHS B KOXKHOMY psiy 30epiraeTbesi Ha MEepIInid MO3uIi
B MAacuBl, JIpyre 3HA4YeHHs - Ha APYTUd MO3UIii 1 T.J. 3BEpHITh yBara Ha TO, L0
OJIOKM 1HII1AJII3aTOPOB PO3AUISIOTHCS 3alUTOM, a MICIs 3aBepIIaibHIA 11 OJOKH
3aKpuBa€ (HIrypHOI Ty>KKHU CTAaBUTHCS Kpamka 3 KOMOIO.

VY sKOCTI MIPUKJIaay HUKYE HaBeJeHA TPOrpaMa, B sIKO1 JBOBUMIPHUN MacuB

sqrs MHUIMAIU3upyeTcs ynciamu Bif 1 1o 10 1 kBagpaTaMu IUX YUCET.

// Iniyianizyeamu 0808UMIDHUL MACUB.
using System;
class Squares
{
static void Main ()
{
int [,] sqrs = {
{1, 1},
{2, 4},
{3, 9},
{4, 16},
{5, 25},
{6, 36},
{7, 49},
{8, 64},
{9, 81},
{10, 100}
}’.
inti, j;
for (i=0;i<10;i++)
{
Jor G=0;j<2;j++)
Console. Write (sqrs [i, j] +"");
Console.WriteLine (),

/

[Ipu BUKOHAHHI LII€T TPOrpaMU BUXOAUTh HACTYITHUNA PE3yJIbTaT.

1 ciuus



4 nroToro
3 BepecHs
16 xBiTHS
25 TpaBHS
6 36

7 49

8 64

981

10100

Cryninyacti MacuBu

VY HaBeNeHUX BHILE MPUKIAAAX 3aCTOCYBAHHS JABOBHMIPHOTO MAacHUBY, IO
CyTi, CTBOPIOBABCS TaK 3BaHUM NPSIMOKYTHHUI MacuB. /[BOBUMIpHMII MacuB MOKHA
NPEICTAaBUTH y BUTIIAMI TaONHIll, B SKOi JOBXKHHA KOXKHOI PSAKU 3aJIMIIAE€THCS
HE3MIHHOIO 110 BcboMy MacuBy. Asie B C # MO>KHa TaK0>K CTBOPIOBATH CHEL1aIbHUN
THUI ABOBHUMIPHOTO MacHBY, 3BaHHM CTyMiHYacTUM MacuBOM. CTyIiHYaCTHII MacuB
npeJcTaBiIsie cOO0I0 MacUB MacHBIB, B SIKOMY JOBKHMHA KOKHOI'O MAacHUBY MOXeE
Oytu pizHOW. OTXKe, CTYMIHYACTUA MacUB MOXKe OyTH BUKOPUCTAHUW s
CKJIaIaHHA TaOUIIl 3 PSAKIB PI3HOT TOBXKHUHH.

CryniH4acTi MACUBH OTOJIOIIYIOTHCS 3 JOIIOMOT OO0 Psly KBapaTHUX TYKOK,
B SKUX BKa3Yy€ThCS iX po3MipHicTh. Hampukmnan, /uis OorojomeHHs: JBOBUMIPHOTO

CTYNEHEBOI MaCUBY CIIY>)KUTh HACTYITHA 3arajbHa opma:

mun [] [] ima_macciea = new mun [posmip] [];

7ie pOo3Mip MO3HAYa€e YHUCIO PsAKiB B MacuBi. [laM'aTb miisi camux psaKiB
PO3MOIISAETHCS 1HAMBIAYATbHO, 1 TOMY JOBXKHHA PSIKIB MOXE OYTH PI3HOIO.
Hampuknan, B HaBeAeHOMY HUXK4Y€ (PparMeHTi KOy OTOJOUIYETHCS CTYMIHYACTUN
macuB jagged. [lam'saTh criouaTKy po3MOAUISETHCS AT HOro MepIinii BUMIPIOBaHHS

aBTOMATUYHO, a MOTIM JIJISl APYTUA BUMIPIOBAHHS BPYUHY.

int [] [] jagged = new int [3] [];
jagged [0] = new int [4];
jagged [1] = new int [3];
jagged [2] = new int [5];

[licns BUKOHAHHS LBOTO (pparMeHTa KOAy MacuB jagged BUTIIIAAE Tak, K

ITOKa3aHO HUKYC.



Tenep HEBaXKKO 3p03yMiTH, YOMY TaKi MACHBH HA3WBAIOTHCS CTYMIHIACTUMHU!
[Ticast cTBOpEHHS CTYIIEHEBOT MACHUBY JOCTYM J0 HOTO eJIeMEeHTaM 3A1HCHIOETHCS IO
1HJEKC, 110 BKa3y€ B OKPEMUX KBaIpaTHUX TyKKaxX. Hanmpukiaa, B HACTYIHOT pAIKY
KOy €JIeMEHTy MacuBy jagged, 3HAXOAUTHCSA HA MO3MINI 3 KoopauHaTamu (2,1),

MPUCBOIOETHCA 3HaueHH: 10.

Jjagged [2] [1] = 10;

3BEpHITh yBara Ha CHHTAKCHYHI BIAMIHHOCTI B JOCTYMi JO €JIEMEHTY
CTYIIEHEBOI Ta MPSIMOKYTHOTO MacHUBY.

VY HaBeneHOMY HIDKYE MPUKIAAl MPOrpaMU JEMOHCTPYETbCS CTBOPEHHS

JBOBUMIPHOTO CTYIIEHEBOI MACUBY.

// [Ipooemoncmpysamu 3acmocy8anHs cXiouacmux macusis. using System;
class Jagged {
static void Main () {
int [] [] jagged = new int [3] [];
jagged [0] = new int [4];
jagged [1] = new int [3];
jagged [2] = new int [5];
int i;
// 36epeemu 3HaueHHs 8 NEPULOMY MACUBI.
for (i=0;i<4;i++)
Jagged [0] [i] = i;
// 3bepeemu 3HauenHs 6 OpyeoMy MACUBL.
for(i=0;i<3;i++)
Jagged [1] [i] = i;
// 3b6epeemu 3HauerHs 6 MPemboMy MACUBL.
for (i=0;i<5'i++)
Jagged [2] [i] = i;
// Bugecmu 3nauenus 3 nepuux Macuey.
for(i=0;i<4;i++)
Console. Write (jagged [0] [i] +"");
Console. WriteLine ();
// Bugecmu 3nauents 3 Opy2020 MAacuey.
for(i=0;i<3;i++)
Console. Write (jagged [1] [i] +"");
Console. WriteLine (),
// Bugecmu 3nauenHs i3 mpemvbo2o Macusy.
for(i=0;i<5;i++)
Console. Write (jagged [2] [i] +"");

Console. WriteLine ();

/
/

Bukonanus 1i€i mporpamMu Npu3BOAUTH JI0 HACTYITHOTO PE3YJIbTATY.



0123
012
01234

CrymiHuacTi MaCHBH 3HaXOASATh KopucHe 3actocyBanHs HE y Bcix, a nuie B
NesaKuX BUnaakax. Tak, K10 noTpiOHO Ay»Ke JOBTHM IBOBUMIpHUN MacuB, KoTpuii
3alOBHIOETHCS HE MOBHICTIO, TOOTO TaKHil MacuB, B SIKOMY BUKOpUCTOBYIOThCsE HE
BCi, a JIUIIE OKpeMi HOTO €JIIEMEHTH, TO IS Il€l METH 1/1eaJbHO IiIXOIUTh
CTYMIHYACTUHA MACHB.

CryniH4acTi MaCUBH MPEACTABISAIOTH COOOI0 MacCHBU MAacCHBIB, 1 TOMY BOHH
HE 0060B's13k0BO MOBWHHI CKJIagaTUCS 3 OJHOBHMIpHUX MacuBiB. Hampukman, y

HaBEJICHI HUXKYE PAJIKY KOy CTBOPIOETHCS MACHB JIBOBUMIPHUX MACHBIB.

int [] [] jagged = new int [3] [,];

VY HacTynHOi psAKy koay eneMeHTy macuBy jagged [0] mpucBOr€TbcCs

MOCUJIaHHS Ha MacuB po3mipamu 4 x 2.

jagged [0] = new int [4, 2];
A B HaBelIEeHOI HIKYE PsAKY Koay enemeHTy macuBy jagged [0] [1,0]

IPUCBOIOETHCS 3HAYCHHS 3MIHHOT 1.

Jjagged [0] [1,0] =1,
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