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Tpwn OCHOBHbIE KOHLENLUMN OOBEKTHO-OPUEHTMPOBAHHOIO Noaxoaa
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HacnegoBaHue
nonMmMopdn3m



Knacc string

3aronoBoYHbIN dhann <string>

Ob6bekT Knacca string npeacraensaeT coboun nocrnegoBaTenbHOCTb cMMBONOB. OH
npoLLle B UCMOMNb30BaHNK, YeM CMMBOJSIbHbBIM MaccuB charl |, u npeanaraet 6onee
€CTECTBEHHOE NpeacTaBneHne CTPOKN Kak Tuna AaHHbIX.

string str1; // cosgaHue nycTtoro obbekTa CTPOKU

string str2 = “John Smith”; // codpgaHne NHMLUManu3npoBaHHOIO O6bEeKTa CTPOKMU
cin >> str1;

string str3;

str3 = str1 + str2; /[ npucBouTb str3 obbeamHeHne cTpok str1 n str2
str1 += str2; /I nobaBuTb str2 B kKOHeL, str1

Knacc string peanusyeTt MHOXeCTBO YAOOHbIX OyHKLUMI ANnst paboTbl CO CTPOKaMW:
yaaneHue 4actu unm BCeu CTPOKU, 3aMeHa 4acTu UM BCEW CTPOKU YacCTbo APpyrou
CTPOKM, NOUCK, AobaBneHne n yganeHne gaHHbIX U3 CTPOKU, CPaBHEHUE YacTen
CTPOK M CTPOK LeNUKOM, U3BriedeHne noacTpoKn n3 CTPOKKU 1 ap.

[lononHuTtenbHaa nHpopmauusa - B online cnpaBoYHUKE
www.cplusplus.com/reference/string/string
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CtaHgaptHaa ombnunoteka wabnoHoB STL
(Standard Template Library)

Bubnunoteka STL cooepXuTt Habop WwabnoHoB, NpeaCTaBNALWUX KOHTENHEPSI,
nTepaTopbl, anropnuTMbl 1 0O BLEKTLI PYHKLMIA.

KoHTenHep - 3TO CTPYKTYpa OaHHbLIX, MOX0Xas Ha MaccuB, KOTOpas MOXET XPaHUTb
HeCKosbKO 3HadyeHuin. KoHTenHepbl STL 0gHOPOAHLI MO CTPYKTYPE N XPAHAT TONbLKO
OOHOTUMHbIE JaHHbIE.

NTepaTopbl - 3TO 06bEKThI, MO3BOSIAOWME NepemMeLLaTbCa BHYTPU KOHTENHepa
NnogoOHO TOMY, KaK yKasaTesiv No3BosSIAT NepemMeLwaTtbCa No MaccuBy, OHU
ABMATCA 0600 eHneM ykasaTernen.

AnNropnTMmbl NCNOMb3YOTCA ANsa 06paboTky AaHHbIX, HANPUMEP, COPTUPOBKU
KOHTEMHepa WU noncka KOHKPETHOIO 3HAa4YeHUs B CMINCKE.

ObbeKkTbl PYHKLUNN - 3TO 0OBLEKTLI, KOTOpble BeayT cebs nogobHO PyHKLMAM, OHK
MOryT ObITb 0ObEKTaMM KIlacca unn ykasatesnisiMm Ha PYHKLUMIO.

bubnuoteka STL no3BonseT co3gaBaTb PasnUYHbIE KOHTENHEPDI, BKIOYasd
MacCuBbI, odepean U CINCKU, U OCYLLIECTBATbL MHOXECTBO ornepaumn, Hanpuvep,
MOUCK, COPTUPOBKY U NepeTacoBKy B Crly4anHOM nopsake u T.4.



KoHTenHepbl STL
vector

<vector> - KOHTeI\/JIHep, B KOTOPOM XpPaHUTCA nocrnenoBaTtesibHOCTb OAHOTUMNHDbIX
0ObEKTOB B BUE MaccuBa CMEXHbIX 3fIEMEHTOB

#include <vector>
using namespace std;

vector<int> vect1(5); // BEKTOp M3 5 anemMeHToB TMna int

int n;

cin >>n;

vector<double> vect2(n); // BekTOp 13 n anemeHTOB TMNa double

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

<list> - KOHTeNHep, B KOTOPOM XpPaHUTCA nocnegosartesibHoCcTb AnnHon N B Buae
ABYCBA3HOro cnmcka n3 N y3nos, B KaXX40OM N3 KOTOPbIX XPaHUTCA eANHCTBEHHbIV
afIeMeHT BMeCTe C agpecamMu npeabliayulero n nocneayoLlero anemMeHToB.
OCHOBHOE NpPenmyLLecTBO ABYCBA3HOIO Ccnmncka - ero rmbkoctb. MoxxHo cBobogHO
BCTaBMATL U yOanNAaTb 3fIeMeHTbl BHYTPU CKCKa, MPOCTO nepenucbiBas npsmble u
oOpaTHble CCbISIKM B y3nax.

Ho B oTnnyune ot KoHTenHepa vector, list He nogaepXxmBaeT popmMy 3anucu
MaccumBa M NPOU3BOSIbHbLIN OOCTYnN.

#include <list>

using namespace std;

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

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

list<int> two;

two.insert(two.begin(), stuff, stuff+5); // B cnncok two BctaBngem anemeHTbl 13
// maccuBa stuff
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KoHTenHepbl STL
map

<map> - accoumnaTmnBHbIN KOHTENHepP (OTObpaXkeHue, crioBapb), B KOTOPOM
XpaHUTCA rnocnegoBaTtenbHOCTb AnnHon N B BUAE yrnopsgodeHHOro 4BOMYHOIo
nepesa n3 N y3noB, B K&XXO0M U3 KOTOPbIX XpaHUTCA €ANHCTBEHHbIN 3fIEMEHT TMNa
pair<const Key, T>. lNlocnegoBaTtefibHOCTb yrnopsgoyeHa no KOMNoHeHTy const Key.

PasHoBMAOHOCTbL <map> - <multimap> (MynesTnotobpakeHue, crioBapb C
aybnukarammn) gonyckaet, 4ToObl Ba (CMEXHbIX) afieMeHTa UMernun KIo4vm const
Key ¢ ogmMHakoBbIM ynopsiounBaHMeM, B TO BpeMA Kak map - HeT. T.e. map unu
multimap BMecTe C KaXXabIM KIYoM XpaHAT “oTobpakaemoe (cnoBapHoe)
3Ha4dyeHue” (“mapped value”). Bce knoum crioBapsi (map) yHUKanbHbI, a KIoyu
cnosap4 ¢ gybnvposaHnem (multimap) moryT gybnuposartbCs.



MTepaTopbl

NTepaTtopsbl aBNstoTCs 0000LEHMEM YKa3aTenemn: 3To 06bEKTbI, KOTOPLIE
yKasblBalOT Ha Apyrne o0bekTbl. OHU MMeOT 6onblUoEe 3Ha4YeHNE Ansa Taknx
0600LLEHHbIX anropnTMoB, Kak find(), NOCKOMbKYy MOryT MCNOMb30BaTbCs ANd
npoxoda no gmnanasoHy o6bekToB. Ecnn nteparop ykasblBaeT Ha Kakon-nmbo
0ObEeKT AnanasoHa, TO Nocre MHKpEMEHTa OH ByaeT yKkasbiBaTb Ha creaytowmm
OOBEKT 3TOro AnanasoHa.

#include <string>
#include <map>

typedef std::pair<const int, std::string> Pair; I/ 06bsABNEeHne HOBbIX TUMOB AaHHbIX
typedef std::multimap<int, std::string> MapCode;
MapCode codes; I/ obbsiBNEHne crosaps ¢ AyénumpoBaHnem

codes.insert(Pair(510, “Oakland”)); // 3anonHeHne cnoBaps AaHHbIMU

codes.insert(Pair(718, “Brooklyn™));

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

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

MapCode::iterator it; // 06bsABNEeHNE ntepatopa

for (it=codes.begin(); it'=codes.end(); ++it) // BbIBOA, yNOpsiA0YEHHbIX AaHHbIX
cout << (*it).first << “ “ << (*it).second << end;
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KoHTeunH

£ 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 cnpaBoYHMKa
cplusplus.com co cnuckom oyHKLMIA

151 KOHTenHepa std::vector



1. IHKancynaums

CM. TaKxke nekuuio 6

NHKancynsuusi — aTo MexaHnam, KOTopbin 00 beguHAET AaHHbIE N MeToAb! (T.€.
anropuTMbl), MaHUNYNUPYyoLWmMe 3TUMU JaHHbIMU, a TakKe 3alluuwaeT 1 1o, U
Opyroe OT BHELLUHEro BMellaTenbCTBa Unu HernpasunbHOro ncnonb3oBaHus. Koraa
OaHHble 1 paboTaroLme ¢ HUIMU MeToabl 0ObeANHAIOTCS TakuM o0bpasom, TO
co3gaeTcs OOBbEKT.

BHyTpu 0bbekTa MeToabl U AaHHble MOryT ObITb 3aKpbITbiMM (private). 3akpbiTble
MEeTOAbl U AaHHble OOCTYMHbI TOSIbKO ANA OPYrMx YyacTten atoro obbekra. T.e.
3aKpbITble MeTobl M AaHHble HeAOCTYIMHbI A8 TeX YacTen nporpamMmbl, KOTOpbIe
CYLLEeCTBYIOT BHe 0bbekTa. Ecnv metoabl U gaHHble SBRA0TCA OTKPbIThIMU (public),
TO, HECMOTPSA Ha TO, YTO OHW 3aJaHbl BHYTPU OObeKkTa, OHM AOCTYMNHbI U N4
OPYrnx 4acTten nporpamMmmel.

ObWwenpUHATLIM SBMNSETCA CTUMNb NPOrpaMMmMpoOBaHUs, Korga OTKpbITast 4YacTb
obbekTa ncnosnb3yeTcsa ans Toro, YTodbl 06ecnevYnTb KOHTPOSTIMPYEMbIN
NHTEPdIENC K 3aKPbITbIM 3rieMeHTaM O0beKTa.



2. HacnenooBaHue

CM. Takxke nekuuwo 9

HacnegoBaHne — 3TO npoLuecc, NocpeacTBOM KOTOPOro OAMH OObEKT MOXKET
npuobpeTtaTtb cBOMCTBaA Apyroro. TouHee, O6bLEKT MOXET HacrnenoBaTb OCHOBHbLIE
CBOWCTBa Apyroro obbekra n obaBnaTb K HUM YepTbl, XapakKTepHble TONMbKO ANs
Hero. [loyepHMI Knacc HacneayeT Bce CBA3aHHble C poauTerieM KadecTsa u
000aBnsieT K HAM CBON COOCTBEHHbIE XapaKTEPUCTUKM.

Bes ncnonb3oBaHUs MEXaHM3Ma HacneagoBaHUA ONs KaXXaoro obbekTa npuLnioch
Obl 3a0aTb BCE XapaKTEPUCTUKN, KOTOpble Obl nCcYepnbIBalOLLE ero onpeaensnu.
OpaHako nNpu Ncnonb3oBaHUU HacnegoBaHUS MOXHO onncaTtb OObLEKT NyTEM
ornpeaeneHns Toro obuero Knacca (Unn Knaccos), K KOTOPOMY OH OTHOCUTCS, C
TEMU creunanbHbIMU YepTamMmn, KOTOpble AenatoT 3TOT OOBbEKT YHUKATbHbIM.



3. Nonumopdnsm

CM. TaKkxe nekuuto 4

[Tonnumopdur3m — 3TO CBOMCTBO, KOTOPOE NO3BOSMSET OAHO M TO Xe UMS
Mcnosb30BaTh AN peLleHnd OABYX Unn 6onee CXOXNX, HO TEXHUYECKU pasHbIX
3agad. [NpUMeHnTEeNbHO K 0O bEKTHO-OPUEHTMPOBAHHOMY MPOrPaMMmMpPOBaAHUIO 3TO
NO3BOJSISIET UCMOSb30BaTb OQHO MMS AN 3adaHnsa obLKnX Ang Knacca AeNCTBUN.
BbINONHEHME KaXXO0ro KOHKPETHOIro AencTeus byoet onpenenstbCs TUMOM
OAaHHbIX.

Hanpumep, B a3bike C HaxoxgeHne abCcontoTHOW BENUYMHBLI YMca TpebyeT Tpex
pasnnyHbIX PyHKUu: abs(), labs() v fabs(). OHn Bo3BpaLLaloT abCosoTHYO
BEMUYNHY LenbIX, ANMHHBIX LEeSbIX U YMucen ¢ nnasatoLlen 3ansaTom
COOTBETCTBEHHO.

B C++ kaxxgas n3 aTnx pyHKUMM MOXeT ObITb Ha3BaHa abs(). Tun gaHHbIX,
KOTOPbIA MCMOSb3YETCS MPU BbI30BE (PYHKUUK, OnNpeaesrisieT Kakast KOHKpeTHas
BepcUs PyHKUMN OEUCTBUTESBHO BbIMOSTHAETCA. OTOT TUMN nonimmMmopdunama
Ha3blBaeTcAa neperpyskon pyHkumnn (function overloading)



3. Nonumopdunam ()

CM. Takxe rnekuuwo 7

[MonumMopdur3mMm MOXET MPUMEHATBLCS Takke U K onepatopam. PakTU4eCcKkn BO BCEX
S13blKax MPorpaMmMmpoBaHnNsA OrpaHNYEeHHO NPUMEHAETCH NONUMOPdU3M,
HanpumMep, B apupmeTnyecknx oneparopax. Tak, B A3blke C cumBon +
NCNONb3YEeTCA CIOXEHNA LernblX, OSTMHHbBIX LeNbIX, CAMBOSIbHbIX NEePEMEHHbIX U
4yucen ¢ nnasawLlen sanaton. B aTom cnydae KOMNUAATOP aBTOMaTUYECKU
onpenensieT, kKakon Tun apndmMeTrkn TpebyeTcs.

B C++ MOXHO NMPUMEHNTL 3TY KOHUENLUIO NOAMEHbBI ONEPaToOpPoOB U K ApYrnMm,
3afaHHbIM caMMUM NPOrpaMMmMCTOM, TUMaM AaHHbIX. Takon Tun nonumopdunsma
Ha3bIBaeTCs neperpyskon oneparopos (operator overloading).



[lpakTnyeckoe 3agaHue

Mawa un leta npurnaiuatroT cBOMX Apy3en B rocTn. Hago Hanmcatb nporpammy,
KOTopasa genaer cregyoLlee:

1. no3sonset Malle BBeCTHU C KrnasuaTypbl CIMCOK MMeH ee apy3en. VimeHa
COXPaHATCA BKOHTENHEPE, a 3aTEM BbIBOAATCH Ha 9KpaH B
OTCOPTUPOBAHHOM (andgaBUTHOM) Nopsiake

2. no3Bosnidet [leTe BBECTU CNNCOK MMEH ero apy3en. MimeHa coxpaHATCs BO
BTOPOM KOHTEMHEPE, a 3aTeEM BbIBOOAATCS Ha 9KpaH B OTCOPTUPOBAHHOM
nopsake

3. co3gaeT TPETUN KOHTEUHEDP, KOTOPbIN OOBbEAUHAET 3TN ABa CMUCKA,
NCKItovaeT aybnmkaTbl 1 BbIBOAUT COOAEPXKUMOE 3TOr0 KOHTEUHepa B
OTCOPTUPOBAHHOM MOpPSIAKE
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