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[lapaMeTps IO yMOJIYaHUID

GaussNumber.h

class GaussNumber {

private:
int re; int im;
public:
GaussNumber (int re = 0, int im = 0);

// GaussNumber(int re, int im = 0); ok
// GaussNumber (int re = 0, int im); error

}

main.cpp

#include "GaussNumber.h"
GaussNumber gni(2, 3);
GaussNumber gn2(2);
GaussNumber gn2();

» [Noyemy napameTpbl N0 yMONYaHMIO JOJIXKHbI ObITh YKa3aHbl B
header daiine?
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» [Noyemy napameTpbl N0 yMONYaHMIO JOJIXKHbI ObITh YKa3aHbl B
header daiine?
> lIx Heobxoanmo 3HaTb nMpu KoMnuasuuu main.cpp. Apyrue cpp

chaiinbl B 3TOT MOMEHT He MCMOMb3YHTCS.
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[leperpyska omepaTopos

© HekoTtopobie onepatopbl (Ckopeii Bcero He BCe):
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Q [Meperpyska
int average(int, int); double average(double, double).

e MO)KHO CHNTATb, YHTO KOMNUNATOP BNONT
¢ = a + b kak ¢ = operator+(a,b)

© MoxHo cTaHpapTHbIii onepatop int operator+(int, int) neperpy3antb
ans ceoero knacca Biglnt:
Biglint operator+(const Bigint&, const Biglnt&).

@ Onepatopbl "." n "a?b:c" neperpyxaTb Hesnb3s
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[leperpyska omepaTopos

Biglnt — knacc gns gnunnoni apudpmetukn (Hanpumep, 2048 gBOMYHBIX
pa3psgos).

// 1. Outside class
BigInt operator+(const BigInt& a, const BigInt & b){

}
// 2. Inside class: ’this’ instead ’a’
BigInt BigInt::operator+(const BigInt & b) {...}
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const/non-const

class BigInt {
char operator []J(size_t i) const;
char& operator [J(size_t 1i);

};

> [louemy non-const MeTog BO3BpaLLAET CCbINKY?
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> lMouemy non-const meToz BO3BpALLAET CChiIKY?
> Yrobbl MOXHO Oblno Aenatb Tak Bigint a(74574); a[3] = 5;

C++ 5/ 19



const/non-const

class BigInt {
char operator []J(size_t i) const;
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const/non-const

class BigInt {
char operator []J(size_t i) const;
char& operator [J(size_t 1i);

3
» [Moyemy non-const MeTOg BO3BPALLAET CCbUIKy?
> Yrobbl MOXHO Oblno Aenatb Tak Bigint a(74574); a[3] = 5;
> 3auem HyxeH const metog?
> Y1061 MOXHO BbIno nepepath Bigint a(453); B print(const Biglnt&)

C++ 5/ 19



class BigInt {
size_t size_; char* digits_;
BigInt (const BigInt& num) { ... }

void swap(BigInt & b) {
std::swap(size_, b.size_);
std::swap(digits_, b.digits_);
}
BigInt& operator=(const BigInt& num) {
if (this != &num) {
BigInt tmp (num);
tmp . swap (xthis);
}

return *this;

(@bl 6/ 19



operator=

> std::swap(a,b) — pyHkumns n3 cranpaptHoii 6ubnnorekn C++:
] MeHﬂeT MeCTaMn 3Ha4YeHns a n b
o MO)KHO CHNTATb, 4TO NEPErpy>XeHa Ans NpMMnUTUBHbIX TUMNOB N
ykasaTenel (getanu: wabnoHbl, cnep. cemecTp).
> Co3paB BpeMEHHbI OOBEKT paBHbIfE NUM, MOMEHSIEM €ro 3HAYEeHUs
C TeKyLUMM 3HaYeHnsMn obbekTa *this. Beiiiaa nz dpyHkuun
BPEMEHHbIN 0ObEKT yganuTcs, a B *this ocTaHyTCs HOBbIE 3HaYeHUs.

» KopoTkasi Bepcusi ¢ ncnonb3oBaHnem 6e3bIMsiHHON NepeMeHHOIA.

BigInt (num).swap (*this);
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operator=

*this:

BigNum(num):
e *this: . .
- size: BigNum(num):
; - size_ )
igi size
gits_ digits_ -

— L ]
1]

digits_

» Biglnt(num) (kak u tmp) — nokanbHasi nepeMeHHasi, KOraa
3aKOHYNTCS CPOK €€ XKM3HMU, TO BbI3OBETCS AEKCTPYKTOP.

> JTOT AECTPYKTOP YHUHYTOXMIT TO, 4TO A0 swap Obino B this.
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‘“‘AHOHVMHBE’’ IIepeMeHHhe - I

int max(int a, int b) { ... }

main () {

int a = 2;
int b = 3;
int ¢ = max(a, b);

nnan ¢ NOMOLWbKO aHOHNMHbIE€ NEPEMEHHbIX

main () {
int ¢ = max(2, 3);

}

C++
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‘“‘AHOHMMHBIE’’ TepeMeHHhe - II

BigInt max(const BigInt& a, const BigInt& b) {

main () {
BigInt a("323232232323232322");
BigInt b("37382787387382738273");
BigInt ¢ = max(a, b);

}

mnn C NOMOLWbKO dHOHNMHbIE NEPEMEHHbIX

main () {
BigInt c = maX(BigInt("323232232323232322"),
BigInt ("37382787387382738273"));

C++
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prefix/postfix

prefix/postfix

BigInt& operator++(); // prefix
BigInt operator++(int);// postfix

BigInt& BiglInt::operator++() {

return *this;

}

//int is unused

BigInt BigInt::operator++(int){
BigInt t(*this);
++(*this);
return t;

}

Moctduke yepes npedukc.
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[lpuBenenne THUIIOB

> int k BigInt: BigInt a = 3;

//using constructor
class BigInt {

BigInt (int a) { .. %}
3

> D70 He BCerga ypobno Matrix m = 3. Yrto xoten agrop? 3anonHuTb
maTpuuy Tpoiikamu? Coszgatb matpuyy 3x37?
3aﬂpeT NCNOJIb30BAHNA KOHCTPYKTOPaA AOJiA NpuBeaeHNA TUNOB

class Matrix {
explicit Matrix(size_t a) { .. }

};

» Biglnt k int: Biglnt a(32424); int b = a;

class BigInt {
operator int () const {
return ...;

}
};
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OnepaTopsl CpaBHEHUSA

JocTtatouHo peanusoBath operator< un operator=—=.

bool operator<(BigInt const & a, BigInt const & b)
{ ... %
bool operator==(BigInt const & a, BigInt const & b) { |.. }

bool operator!=(BigInt const & a, BigInt const & b) {
return !'( a == b);

}

bool operator >(BigInt const & a, BigInt const & b) {
return b < aj;

}

bool operator<=(BigInt const & a, BigInt const & b) {
return !(a > b);

}

bool operator >=(BigInt const & a, BigInt const & b) {
return !(a < b);

}

Ecan He BaXkHa NpoON3BOANTENBHOCTb, TO MOXHO BbIPa3nTh BCE
cpaBHeHusi yepes operator< (Kak?).
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BuyTpu Knacca wim CHapyxXu

BigInt a(3); BigInt b(2);

» OnepaTopbl CpaBHEHUS Ny4lle ONpeaensiTh BHE Kjacca.
e a < b Beinonnutcs 8 oboux cayqasx.
e a < 2 BoinonHutcs B oboux cnyqasx. "2" npusegercs k Biglint.
e 3 < b Byper pabortaTb ToNbko ecnu onepaTop CpaBHEHMUS ONpeaeneH
BHE KJlacca.

> VHapHbie onepatopbl (+=, -=, ¥*= n 1.4.) Ny4ywe aenats BHyTPU

knacca. A bunaptsie onepatopsl (+, -, ¥ n 1.4.) Ha ux ocHose, HO
yXKE CHapy>u Kyacca.

BigInt operator+(BigInt a, const BigInt& b) {
at=b;
return a;

}

BmecTo cozpaHms BpeMeHHO nepemMeHHOl MOXKHO paboTaTh ¢ konueii
napamerpa.
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YMHBE yKasaTelb

Object — HekoTOpbIA KNacc.

void f() {
Object *p = new 0Object(...);
p->save_to_file ("out.txt");
delete p;

}

Xotum, cgenatb “obepTky” (MyArray —‘obeptka”’ Hag guHammuecknm
MaCCBOM) Haj yKa3aTenem.

void f() {
scoped_ptr p(new Object(...));
p->save_to_file ("out.txt");

}

He Hy>xHO gymaTtb npo ocsobxaeHue namstu! O6 3ToM nozabotutcs
nectpyktop scoped ptr.
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scoped_ptr.h

class scoped_ptr {

private:
Object* myPointer;

public:
scoped_ptr (Object* ptr);
“scoped_ptr () ;

public:
Object* ptr();
Object& operator () const;
Object* operator->() const;
bool isNull() const;

private:

scoped_ptr(const scoped_ptré& p);

const scoped_ptr& operator=(const scoped_ptr& p);
}
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scoped_ptr.cpp

scoped_ptr::scoped_ptr(0Object* ptr) {
myPointer = ptr;

}

scoped_ptr::~“scoped_ptr () {
if (myPointer != 0) {

delete myPointer;

}

}

Object& scoped_ptr::operator#*() const {
return *myPointer;

}

Object* scoped_ptr::operator->() const {
return myPointer;

}

bool scoped_ptr::isNull() const {
return myPointer == 0;

}
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> scoped ptr — Henb3s konupoBaTb (copy) n nepegasaTb B (ByHKLMM

> unique_ptr — MOXHO nepemelyatb (move) n nepegatb B PyHKLMIO
oauH pas

» shared ptr — moxHo Bce! (noutn)

unique_ptr::(unique_ptré& p) {
myPointer = p.myPointer;
p.myPointer = 0;
}
unique_ptr& unique_ptr::operator=(unique_ptré& p) {
if (this != g&p) {
if (myPointer != 0) {
delete myPointer;
}
myPointer = p.myPointer;
p-myPointer = 0;
}

return *this;

(@bl 18 / 19



shared_ptr

p2

o

o

Storage Object
Obj

Co3paém BcnomoraTesibHbli 06BbEKT Storage, B KOTOPOM eCTb
cuétumk ccoinok (n kpome Toro ykasatens Ha Object),
yCTaHaBAMBaeM €ro Ha 1.

shared ptr p1 = new Object;

MNycTb Tenepb co3panu ppyroii ykasaTenb U MpUCBOUIN eMY
3HayeHune loro, Torga yeenn4mBaem CHETYMK Ha 1.

shared ptr p2 = pl;

Tenepb 06J'IaCTb BUANMOCTWN 3aKAHYNBAETCA N BbI3blBAETCA
8ecTpykTOp p2. YMeHblIaem CHETUMK Ha 1, T.K. 3Ha4YeHne CHETYMKA
He 0, To DosbLIE HUYErO He Aenaem.

BbisbiBaeTca pecTpykTop pl, yMeHblIaeM CHETYMK Ha 1, T.K. OH
CTaf paBeH Hysto, Bbi3biBaeM fectpykTtop ans Object, a 3atem ans
Storage.

Korpa Takoii noaxoa He cpabotaer? lMoackaska: LUKAINYECKNE CCbUIKN.
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