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m ;m Delta in Position | Programming Language mﬁ srzt:u Status
1 1 G 16.975% | -2.32% | A
2 2 Java 16.154% | -0.11% | A
3 4 T CH+ 3.664% | -0.48% | A
4 3 [ ] Objective-C 8.561% | -121% | A
5 B 1 PHP 6.430% | +082% | A
B 5 [ ] c# 5564% | -1.03% | A
7 7 (Visual) Basic 4837% | -069% | A
8 8 Python 3.169% | -0.69% | A
9 11 1 JavaScript 2015% | +0.69% | A
10 14 1t Transact-5QL 1007% | +1.12% | A
11 15 Tt Visual Basic NET 1.844% | +1.00% | A
12 9 (11} Perl 1.692% | -057% | A
13 10 m Ruby 1382% | -034% | A
14 12 1] Delphi/Object Pascal 0.897% | -0.10% | A-
15 16 1 Pascal 0.888% | +0.06% | A
16 13 (11} Lisp 0.770% | -0.20% | A
17 19 (1] PLISOL 0.676% | +0.07% | A-
18 24 1Tttt |r 0.646% | +021% | B
19 20 1 MATLAB 0.639% | +0.08% | B
20 25 111t |cosoL 0.628% | +020% | B
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B 1980 roay bbepH Crpayctpyn B AT&T Bell Labs
cTan paspabaTbiBaTh pacwmpeHune asbika C nog,
YCNOBHbIM Ha3BaHuem C++

[MepBbln KoOMMmepyeckun TpaHenaTop: 1983 roa,

[naBHoe HoBoBBeAeHMe C++ - MexaHU3m
KNaccoB, AaloLWM BO3MOXHOCTb onpeaensTb U
MCMONb30BaTb HOBbIE TUMbl AAHHbIX.
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1. B C++ noasuamncb Knaccbl 1 06beKThl.

2. B C++ noAasBuaunCb ABE HOBbIE OnepaLun: new u
delete —3ameuweHune pyHKuMmM malloc u free:

1. new =malloc + KoHcTpyKTOP,
2. delete = free + gectpyKkrop.

3. Nossnnca mexaHnsam 06pabOTKM NCKNOUEHUIA:
try + catch

Mpexae yem nepexognTb K O0-ocobeHHOCTAM A3biKa C++
N3YYUM CUHTAKTMYECKUe otanuma C++ ot C
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B C++ nossuauncb Knoyesoe cnoBo inline,

O3Hayalulee peKoMmeHaaUMIo KOMMUNATOPY caenaTb
dYHKUMIO 8BCMpausaemoU, TO eCTb BMECTO reHepauunm
BbI3bIBAIOLLErO €€ Koaa noacCTaBNATb HENOCpPeACTBEHHO eé
Teno.

Ho teno BcTtpoeHHoM dyHKUMKU, NOAOOHO MaKpocCy, AONKHO
6bITb HANMCAHO TaM e, rae eé 3aro/10BOK.

Taknm obpasom, PyHKUUSA

inline double Sqgr(double x) {return x*x;}

6y,c|,eT BbIYNCNATBCA TAK XKe 6bICTpO, KaK X*X.
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APITYMEHTbI MO YMOJIYAHMUIO

B C++ OauH naun bonblue nocnefHUX apryMmeHToB GpyHKLUK
MOTYT 33/1aBaTbCsl MO YMOIYAHUIO:

void f(int x, int y=5, int z=10);

// void g(int x=5, int y); /* HenpasunbHo! T[l0 yMOn4YaHuw 3a[aWTCHA TONbKO
nocnegHue aprymeHTbol */

f(1); // 6ypeT Bbi3BaHo f(1, 5, 10)

(1, 2); // 6ymeTt Bbi3BaHo f(1, 2, 10)
(1, 2, 3); // 6ymet Bbi3BaHo f(1l, 2, 3)
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C M C++ - MEPEAAYA NAPAMETPOB

B C aprymeHTbl BCeraa nepeaatoTca no 3Ha4eHuo
(npoucxoanT KONMpPOBaHUE 3HAYEHUA aprymeHTa B
JIOKanbHY0 PYHKLUMUIO)

MoXXHO nepeaaBaTb yKa3aTe b:

void foo (int *x)

{

*x = 17;
}
int main ()
{

int z = 5;

foo (&z);

/* ocTanbHble BapuaHTbl 6o/blWe He
UMEeKT CMbicsia */

/* z Tenepb paBHO 17 */

}
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C M C++ - MEPEAAYA NAPAMETPOB

[Mepepaya napameTpos no ykasatento OYEHb OMACHO!

MoXHO 3abbITb * B Tene pyHKUUU

Nnn 3abbiTb & Npu BbI3oBE (CKONbKO pa3s Takoe 6bis1o
npu Bbi3oBe GyHKUKUM “scanf”’?!)

B Cu++ MOXKHO nepedasame napamempsi ro cCblaAKaM:

void foo (int& x)

{
X = 17;

}

int main ()

{
int z = 5;
foo (z);
/* z Tenepb paBHO 17 */

}
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Ccbinky B C++ MOXHO MOHMMATb UM KaK
aNbTepHATUBHOE NMA 0O6BEKTA, NN Kak Be3onacHbIN
BapWaHT yKa3satenen. CCbl/IKkM MMetoT Tpu 0cobeHHOoCTH,
OT/IMYaIOLLME UX OT YKa3aTeneun:

©® [Tpn ob6bABNEHUU CCbI/IKA 06A3aTenbHO
WHULUANIN3UPYETCA CCbIZIKOM HA YXKE CYLLLECTBYHOLLMA
0b6beKT AaHHOro Tuna.

©®  Ccbl/IKa NOXXU3HEHHO YKa3bIBAET Ha OAMNH U TOT e
ajpec.

® [lpu obpalleHnM K ccbiiKke onepauma * npoussoaunTca
aBTOMaTUUECKM.
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[TPOCTPAHCTBA UMEH

B Cn++ cTpyKTypbl (¢struct»), obbeanHeHUa («union») U Knacchbl
(«class»)cTanm co3pgaBaTb NOJIHOMNPABHbIE TUMNbI AaHHbIX. Kpome Toro,
Ka)Ka4asa CTPYKTypa U obbeanHeHme (Kak 1, pasymeeTca, Kaxkabli Knacc)
NOJIy4nInN CBOE NOJZIHOMNPABHOE NPOCTPAHCTBO MMEH.

struct Foo {

OnepaTtop «::» -
typedef unsigned char byte; P P
byte data [16]; onepaTop pa3pelweHuns

}; obnactn BUAMMOCTH,
NO3BONAET ONpPeaennTb
MO KAKOMY NyTU HaJo0
Foo::byte x; o
« = 171 NATU, YTOObI HAUTH
- J
} Heobxoanmoe nms.

int main () {
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MOI'yT onpenenAaTbCA He TOJ/IbKO B paMKaX K/1aCCoB, HO U KNKOYEBbIM
choBom «namespace» .

mytypes.h
namespace MyFavouriteTypes {
typedef unsigned char byte;

}

C nomoLLblo ANPEKTMUBBI «USINg Namespace» Bbl TOBOPUTE, YTO «Aanblue A
6yay ccbllaTbCA Ha TAaKOE-TO NPOCTPAHCTBO MMEH 6e3 yKa3aHusA ero
MMEHWN». ITY AUPEKTUBY MOXKHO HaNUCaTb U BHYTPU QYHKLUMK:

#include "mytypes.h"

int main () {
using namespace MyFavouriteTypes;
byte data [16];

}..
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Hukakux printf n scanf!

KaHoHWYHbIK Hello World Ha C++

#tinclude <iostream>

int main()

{

std::cout << "Hello,world!\n";
return 0,
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BUBJIMOTEKA IOSTREAM

Mpmep BBOAA-BbIBOAA NOCPEACTBOM iostream:

#include <iostream>
using namespace std;

Ncnonb3yem std int main()
{
int x;
B cout << "enter choice:";
bIBOA, cin >> Xx;
while (x < 1 || x > 4)
Bsoga, {

cout << "Invalid choice, try again:";

cin >> Xx;

// not a numeric character, probably

// clear and pull off the non-numeric character
if (cin.fail())

{
Ob6paboTKka HeENPABU/IBHOIO cin.clear();
BBOAa char c;
cin >> c;
}
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class <uma> {
[ private: ]
[ <onucaHue CKpbITbIX 3/IEMEHTOB> |
[ protected: ]
[ <onucaHue 3aWMWeHHbIX 3/1eMEHTOB> |
public:
[ <onucaHuMe AOCTYMHLIX 3/1EMEHTOB> |
};// OnucaHme 3aKaH4YMBaeTCA TOYKOW C 3ansaToWn
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CneumduKaTopbl A4OCTYNA private U public ynpaBaatoT
BMAMMOCTbIO 3/1EMEHTOB Kaacca.

dNeMeHTbl, ONMCaHHble NOC/e CNyKebHoro c/oBa
private, BUAUMbI TONIbKO BHYTPU Kacca. ITOT BUA,
[0CTyMa NPUHAT B KNacce Mo YMOYaHMUIO.

NHTepdenc Knacca onucbiBaeTca nocae cneundmKatopa
public.

[lelicTBue noboro cneundmnKaTopa pacnpocTpaHaeTcs
[10 cneayoulero cneumdumKaTopa uam 4o KOHLa Knacca.
MOHO 3a/1aBaTb HECKO/IbKO CeKLUM private U public,
NopAaoK UX CAefoBaHUA 3HAaYEHUA HE MMeeT.

KntoyeBoe cnoBo protected byaem obcyxaatb bonee
NoApPO6HO Npu 0b6CYKAEHNUM MeXaHMU3Ma Hacel0BaHUA

PAAYEHKO .U, (C) KaoEapA CIT KOYPTY 2013



KoHCTpyKTOp (MeToa c uMmeHem Knacca,
HWYero He BO3BpaLLAET)

class monster

{

int health, ammo;

BcTpoeHHble

(inline) meToap! int position);

int get health(){return health;}
int get _ammo(){return ammo;}

}s
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Echn meton onpeageneH B Kaacce, HO ero
peannsaumna OTHOCUTENIbHO C/Z1I0XKHaQ,
peann3aynio BbIHOCAT B Apyroe mecto
nporpammbsbl, 4yTObbI HE 3drpomoxaatb onmncCaHue
K/1aCCa

void monster::draw(int x, int y, int scale,
int position)
{ /* Teno meTtoma */}
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MCNO/1b30BAHME KJIACCOB
B MPOMPAMME

Echv paHee mbl onpeaennnmn Kakom-nmbo Knacc, Mbl MOXXem onucaTb
ero aKksemnaapbl (06bEKTbI) B HaLLEW Nporpamme cneayrowmm obpasom:

monster Vasia;// 06bekT knacca monster C napameTpamm MO YMONAYAHUK
monster Super(200, 300);// 06bekT C ABHOW WHULMANM3aALMEI

monster stado[100];// MaccuB 0b6bLEKTOB C MapameTpaMu MO YMOJIHAHUK
/* IOuHamndeckui obbvekT (BTOpOM NapameTp 3ajdaeTcA Mo ymondaHuw) */
monster *beavis = new monster (10);

monster &butthead = Vasia;// Ccbiika Ha o0b6bekT
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N0OCTYN K NONAM U
METOZAM

Llocmyn Kk omkpsimbeim (public) anemeHmam ob6vekma aHanornyeH
AOCTYMNY K NOJIAM CTPYKTYPbI:

obbekT.none

yKasaTenb -> noje
(*ykasaTenb).none

obbekT.meToa( MapameTpbl )
ykasaTtenb -> meton( napameTpbl )
(*ykazaTenb) .meToa( napameTpbl )
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C++ - OO-53bIK NPOrpaMmmMmMpPOBaHUS.

Otnnyma C++ ot C:

©

MeToAbl ONMCaHMA KNaccoB M 06BHEKTOB

Inline — pyHKUUY;

MeToabl 06paboTKM NCKIIOUYNTENBHbBIX CUTYALUA
PaboTa c npocTpaHCTBaMM MMEH

HoBble meToapbl BBOAA-BbIBOAA

N mHOroe-mHoroe gpyroe
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OnuncaHue Knaccos B C++

©®  Knroyesoe cnoso «class»
®  Moagundukatopnl goctyna public, protected, private

®  KOHCTPYKTOp — cneumnanbHbii METOA, K/1acca, KOTOPbIN
BbI3bIBAETCA NPU CO34aHMUN 0OBEKTA.

©®  ECTb BO3MOXHOCTb OMUCbIBaTb METOAbI KNacca B OTAE/1bHOM
danne, nocpeacTsom onepauunm ykasaHua obnactm
BUANMOCTU «::»

®  MoXHo co3aaBaTb 06beKTbl onpeaesieHHOro Knacca (B Tom
4yucne, U B AMHaAMUYECKOM NaMATU C UCMONb30BAHMEM NEW).

®  [JocTyn K meTogam M NOASIM KJ1acca OCYLLLeCTBASETCS
NnocpeacTBOM onepaumm «.» N «->»
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