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HacnegosaHue
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Knacc string

3aronoBoYHbIN dhann <string>

Ob6bekT Kknacca string npeacraensaeT cobon nocrnegoBaTensHOCTb cMMBONOB. OH
npoLle B UCMONb30BaHMK, YeM CUMBOJSIbHBIM MaccuB char| |, u npegnaraet donee
€eCTECTBEHHOE NpeacTaBrneHne CTPOKM Kak Tuna AaHHbIX.

string str1; // cozpaHne nycTtoro o6bekTa CTPOKM

string str2 = “John Smith”; /[ co3paHne NHNUManu3npoBaHHOIO O6bEKTa CTPOKMU
cin >> str1; /[ str1 yBenu4yeH ansa Toro, YTobbl BMECTUTbL BBOL,
string str3;

str3 = str1 + str2; /[ npucBounTb str3 obbeanHeHne cTpok str1 n str2
str1 += str2; /| nobaBuTb str2 B KOHeL, str1

Knacc string peanusyeTt MHOXXeCTBO YAOOHbLIX OYHKUNK ANs paboTbl CO CTPOKaMM:
yaaneHue 4actu unmn BCen CTPOKU, 3aMeHa 4acTu Unn BCcen CTPOKN YacTbo OApYyrou
CTPOKM, NOUCK, JobaBneHne 1 yoaneHme gaHHbIX N3 CTPOKU, CpaBHEHNE YacTeu
CTPOK M CTPOK LLeNUKOM, U3BriedeHne noacTpoKn n3 CTPOKKU 1 ap.

[lononHntenbHasa nHgopmauus - B online cnpaBoyHUKe
www.cplusplus.com/reference/string/string
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CTtaHgaptHaa omnbnunoteka wabrnoHoB STL
(Standard Template Library)

Bubnunoteka STL cooepXut Habop WwabnoHoB, NpeaCTaBnALLNX KOHTENHEPDI,
nTepaTopbl, anropuTMbl N 0O bEKTLI PYHKLUNA.

KoHTenHep - 3TO CTPYKTYpa AaHHbIX, MOX0Xas Ha MaccuB, KOTOpaa MOXET XPaHUTb
HEeCKOJS1bKO 3HavyeHuin. KoHtenHepbl STL ogHOPOAHbI MO CTPYKTYPE N XPaHAT TOMNbKO
OLOHOTUMHbIE JaHHbIE.

NTepaTtopkl - 3TO 00BLEKTHI, MO3BONAIOLLNE NEepEMELLATLCH BHYTPU KOHTENHEPaA
nogo6bHO TOMY, Kak yKka3aTenu no3BonsaoT nepemMewiarbCcsi No MaccuBy, OHU
ABNAITCA 0600WEHNEM yKa3aTenen.

AnNropnTMbl NCNOMb3YOTCA AN 06paboTkM AaHHbIX, HANPUMEP, COPTUPOBKU
KOHTEeMHepa U Noncka KOHKPETHOrO 3Ha4YeHUs B CMNCKE.

O6beKTbl PYHKLNN - 3TO OOBLEKTBLI, KOTOPLIE BeayT cebda NnogodHO PyHKUMAM, OHU
MOryT ObITb 0ObEKTAMU KIlacca Unn ykasatensimm Ha (oyHKUMIO.

bubnuoteka STL no3BonseT co3gaBaTb pasfiMyHbIE KOHTENHEPDI, BKNOYad
MacCuBbl, odepean U CNCKU, N OCYLLLECTBATbL MHOXECTBO ornepaumn, Hanpuvep,
MOUCK, COPTUPOBKY U NepeTacoBKy B Crly4YanHOM rnopsiake.



KoHTenHepbl STL
vector

<vector> - KOHTGVIHep, B KOTOPOM XpPaHUTCA nocneanoBartesibHOCTb OAHOTUMHDbIX
0ObEKTOB B BUE MaccnuBa CMEXHbIX 3fIEMEHTOB

#include <vector>
using namespace std;

vector<int> vect1(5); // BEKTOp M3 5 anemeHToB Tuna int

int n;

cin >>n;

vector<double> vect2(n); // BekTop U3 n anemeHTOB TUNa double

vect1[0] = 3; // BOCTYyN K 9NeMeHTY BEKTOpPa C NOMOLLbIO onepauun | |
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KoHTenHepbl STL
list

<list> - KOHTENHEP, B KOTOPOM XpaHUTCSA nocnegoBaTensHOCTb AnvHon N B Buae
ABYCBA3HOro crnmcka ns N y3nos, B KaXX4OM N3 KOTOPbIX XPaHUTCA eAUHCTBEHHbIN
afIeMeHT BMeCTe C agpecamMu npeabliayulero n nocneayrLlero aNeMeHToB.
OCHOBHOE NPenMyLLEeCTBO ABYCBA3HOIO cnncka - ero rubkocte. MoxxHo cBobogHoO
BCTaBMATb U yOanAaTb SN1eMeHTbl BHYTPU CAMCcKa, NPOCTO NepenncbiBas npsmble u
oOpaTHble CCbIIIKM B y3nax.

Ho B oTnnyme ot KoHTenHepa vector, list He nogaepXxusaeT popmy 3anncu
MaccumBa M NPOU3BOSIbHLIA OOCTYn.

#include <list>

using namespace std;

list<int> one(5, 2); // cnncok n3 5 gBoek

int stuff[5] = {1,2,4,8,6};

list<int> two;

two.insert(two.begin(), stuff, stuff+5); // B cnncok two BcTaBnsiem anemMeHTbl 13
I/l maccusa stuff
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KoHTenHepbl STL
map

<map> - acCcoumnaTmnBHbLIN KOHTENHEpP (OTOBpaXkeHue, crioBapb), B KOTOPOM
XpaHUTCA nocnegoBaTenbHOCTb AnnHon N B BUAe ynopago4eHHOoro ABOUYHOro
nepesa 13 N y3noB, B KaXXOOM U3 KOTOPbIX XPaHUTCHA €4UHCTBEHHbIW 3f1IEMEHT Tuna
pair<const Key, T>. NlocnegoBartenbHOCTL yrnopsgoyeHa no KOMNoHeHTY const Key.

PasHoBMAOHOCTL <map> - <multimap> (MynsTnotobpakeHue, crioBapb C
aybnukaramn) gonyckaet, 4ToObl Ba (CMEXHbIX) afieMeHTa UMernun KIo4vm const
Key ¢ ogMHakoBbIM ynopsgodnBaHMeM, B TO BPEMS Kak CIioBapb - HeT. T.e. map
nnn multimap Bmecte ¢ KaxablM KITto4OM XpaHAT “oTobparkaemoe (CrioBapHoe)
3Ha4deHue” (“mapped value”). Bce kntoum crioBapsi (map) yHUKanbHbI, a Knoyu
cnosaps ¢ gybnmposaHnem (multimap) moryt gyonmposaTbes.



MTepaTopbl

NTepaTtopbl ABNAOTCSA 0006LEHMEM yKa3aTenemn: 3To 06beKTbI, KOTOpbIE
yKasblBalOT Ha Apyrne o0bekTbl. OHM MMEOT BonblLUoe 3Ha4YeHNe Ana Taknx
00600LLEeHHbIX anropnTMoB, Kak find(), MOCKOSbKY MOryT NCnofb30oBaTbLCA ASS
npoxoda no gmanasoHy o6bekToB. Ecnn utepatop ykasbiBaeT Ha Kakon-nnmodo
0ObEKT AnanasoHa, TO Nocre MHKpEMEHTa OH OyaeT yKkasbiBaTb Ha crieayloLwum
OOBEKT 3TOro AnanasoHa.

#include <string>
#include <map>

typedef std::pair<const int, std::string> Pair; I/l 06bsiIBNEHNE HOBbIX TUMOB AaHHbIX
typedef std::multimap<int, std::string> MapCode;
MapCode codes; I/l obbsaBNEeHne crnosaps ¢ AyonmpoBaHnem

codes.insert(Pair(510, “Oakland™)); // 3anonHeHne cnoeaps AaHHbLIMU

codes.insert(Pair(718, “Brooklyn®));

codes.insert(Pair(718, “Staten Island™));

codes.insert(Pair(415, “San Francisco”));

MapCode::iterator it; // obbsABNeHne nteparopa

for (it=codes.begin(); it'=codes.end(); ++it) // BbIBOA, YNOPSAAOYEHHbIX JaHHbIX
cout << (*it).first << “ “ << (*it).second << end;
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KOoHTEeunH

£ Member functions

(constructor)
(destructor)

operator=

Iterators:
begin
end
thegin
rend
cbegin
cend
crbegin

crend

Capacity:
size
max_size
resize
capacity
empty
reserve

shrink_to_fit

Element access:
operatorf]
at
front
back
data

Modifiers:
assign
push_back
pop_back
insert
erase
swap
clear
emplace

emplace_back

Construct vector (public member function)
Vector destructor (public member function)

Assign content (public member function)

Return iterator to beginning (public member function)

Return iterator to end (public member function)

Return reverse iterator to reverse beginning (public member function)
Return reverse iterator to reverse end (public member function)

Return const_iterator to beginning (public member function)

Return const_iterator to end (public member function)

Return const_reverse_iterator to reverse beginning (public member function)

Return const_reverse_iterator to reverse end (public member function)

Return size (public member function)

Return maximum size (public member function)

Change size (public member function)

Return size of allocated storage capacity (public member function)
Test whether vector is empty (public member function)

Reguest a change in capacity (public member function)

Shrink to fit (public member function)

Access element (public member function)
Access element (public member function)
Access first element (public member function)
Access last element (public member function)

Access data (public member function)

Assign vector content (public member function)

Add element at the end (public member function)
Delete last element (public member function)

Insert elements (public member function)

Erase elements (public member function)

Swap content (public member function)

Clear content (public member function)

Construct and insert element (public member function)

Construct and insert element at the end (public member function)

bl STL

npumep 13 online cnpaBo4YHKKA
cplusplus.com co cnckom doyHKLNIA

151 KOHTenHepa std::vector



1. VIHKancynauyms

CM. TaKkxe rnekuuto 6

NHKancynsauusi — aTo MexaHmnam, KOTopbin 00 beanHAET AaHHbIE N MeToAb! (T.€.
anropuTMbl), MaHUNYNUPYOLWME 3TUMU JaHHbIMU, @ TakKe 3aluuwaeT 1 1o, U
OpYyroe OT BHELLUHEro BMewaTenbCTBa Unu HenpaBsunbHOro ncnonb3osaHus. Koraa
OaHHble 1 paboTarLme ¢ HUIMU MeToAbl 0ObEeANHAIOTCS TakuM obpasom, TO
co3daeTcs OOBbEKT.

BHyTpu ob6bekTa MeToabl U AaHHble MOryT ObITb 3aKkpbITbiMU (private). 3akpbITble
MEeTOAbl U AaHHble OOCTYIMHbI TOSIbKO N4 OPYrMx YacTten aTtoro oobekra. T.e.
3aKpbITble MeToAbl M AaHHble HeLOCTYIMHbI AN TeX YacTen nporpamMmbl, KOTOpbIe
CYLLECTBYIOT BHe 0bbekTa. Ecnu meToabl u AaHHble ABSTCA OTKpbITbIMKU (public),
TO, HECMOTPS Ha TO, YTO OHU 3afaHbl BHYTPWY 0O0beKTa, OHWU OOCTYIMHbI U OS5
OPYrnx 4acTten nporpamMmmeil.

ObLWwenpuHATBLIM SBNAETCSA CTUMNb NMPOrpaMMmMpoOBaHUs, Korga OTKpbITast 4acTb
o0beKTa ncnosb3yeTca ansi Toro, YTodbl 06ecnevYnTb KOHTPOSTIMPYEMBIN
NHTEPJIENC K 3aKPbITbIM 3rieMeHTaM O0beKTa.



2. HacnenoBaHue

CM. Takxe nekuuio 9

HacnegoBaHne — 3ToO npoLuecc, NocpeacTBOM KOTOPOro OAUH OObEKT MOXKET
npuobpeTtaTtb cBOMCTBaA Apyroro. TouHee, O6LEKT MOXET HacnenoBaTb OCHOBHbLIE
CBOWCTBa Apyroro oobekrta n 4obaBnaTb K HUM YepTbl, XapaKTepHble TONbKO ANs
Hero. [JoyepHMn Knacc HacneayeT BCe CBA3aHHbIE C pOAUTENEM KavyecTBa U
000aBnseT K HUM CBOM CODCTBEHHbIE XapaKTEPUCTUKMN.

Be3 ncnonb3oBaHUs MeEXaHM3Ma HacneaoBaHNA ONs KaXaoro obbekTa npuLnoch
Obl 3a0aTb BCE XapaKTEPUCTUKN, KOTOpble Obl MCYEpnbIBaKOLLLE ero onpeaensnu.
OpaHako Npu Ncnonb3oBaHUN HacnegoBaHUS MOXHO onncaTb OOBbLEKT NyTEM
ornpeaeneHns Toro obuero Krnacca (M Knaccos), K KOTOPOMY OH OTHOCUTCS, C
TEMU CreunanbHbIMU YepTamMm, KOTOpble AenatoT 3TOT OObEKT YHUKASbHbIM.



3. Nonumopdunsm

CM. Takxe nekuuto 4

[Monnmopdur3m — 3TO CBOUCTBO, KOTOPOE NO3BOSISAET OOHO U TO Xe NMS
MCNosib30BaTh OS1 peLleHns ABYX Unn Boree CXOXNX, HO TEXHUYECKU pasHbIX
3agad. [NpUMeHNTENbHO K 0O bEKTHO-OPUEHTUPOBAHHOMY MPOrPaMMmMPOBAHUIO 3TO
NO3BOMSIET UCMOSb30BaTbh OQHO MMSA ANA 3agaHna obLwmnx ansa knacca AencTBun,
BbINONHEHWE KaXXaoro KOHKPETHOro AencTeus byaet onpeaensTbCs TUMOM
OAaHHbIX.

Hanpumep, B a3bike C HaxoxgeHne abCcontoTHON BENUYMHBI YMcna TpebyeT Tpex
pasnnyHbIX PyHKUuK: abs(), labs() n fabs(). OHn BO3BpaLLaoT abCONTHYIO
BEMNYNHY LienbIX, ONMHHBIX LeSbiX U Yncen ¢ nnasatoLlen 3ansitom
COOTBETCTBEHHO.

B C++ kaxxgas n3 aTnx pyHKUMM MOXeT ObITb Ha3BaHa abs(). Tvn gaHHbIX,
KOTOPbI NCMONb3YETCA MPU BbI30BE (PYHKLUNKU, OnpeaenseT Kakas KOHKpeTHas
BepcUs PyHKUMN OEUCTBUTESBHO BbIMOSHAETCA. OTOT TUMN nonmMmopdunama
Ha3blBaeTca neperpyskon pyHkumm (function overloading)



3. Nonumopdunam ()

CM. Takxe rnekuuwo 7

[Monnmopdur3mMm MOXET MPUMEHATBLCS Takke U K onepatopam. PakTU4eCcKkn BO BCEX
S3blKax MPorpaMmMmpoBaHnNsA OrpaHNYEHHO NPUMEHAETCS NONUMMOPdU3M,
HanpumMep, B apudmeTnyecknx onepartopax. Tak, B a3blike C cumBon +
NCNONb3YeTCA CIOXeHUSA LUernbliX, OJIMHHBIX LenbiX, CAMBOSIbHbLIX NMEePEMEHHbIX U
4ypcen c nnasarwLlen 3anaton. B aTom cnydae KOMNUAATOP aBTOMaTUYECKU
onpenensieT, kKakon Tun apndmMeTrkn TpebyeTcs.

B C++ MOXHO NPpUMEHNTL 3TY KOHUEMNLUIO NOAMEHbI ONEPaTOPOB U K APYIrnMm,
3afaHHbIM caMuUM NPOrpaMMmMCTOM, TUMaM AaHHbIX. Takon Tun nonumopdunsma
Ha3bIBaeTCAa neperpyskon oneparopos (operator overloading).



[lpakTnyeckoe 3agaHue

Mawa un lNeta npurnatuaroT cBOUX Apy3en B roctu. Hago Hanucatb nporpammy,
KOTopasa genaet creqyoLlee:

1. no3sonset Malle BBECTM CNNUCOK UMeEH ee apy3en. iMeHa coxpaHsaoTcH B

KOHTEeNHepe, a 3aTeM BbIBOASTCA Ha 3KpaH B OTCOPTUPOBAHHOM (andaBnTHOM)
nopsigke

2. no3Bosidet [leTe BBECTU CMNUCOK MMEH ero apysen. ImeHa coxpaHaATCcs BO
BTOPOM KOHTEMHEpPE, a 3aTEM BbIBOAATCA Ha 3KpaH B OTCOPTUPOBAHHOM
nopsake

3. co3gaeT TPETUN KOHTEUHEDP, KOTOPbIN 0OBbEAMHSAET 3TN ABa CNUCKA,
NCKItovaeT aybnmkaTbl 1 BbIBOAUT COOEPXKUMOE 3TOr0 KOHTENUHepa B
OTCOPTUPOBAHHOM MOPSAAKE
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