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Operator overloading, concept and implementatien.

Restrictions on operator overloading.

Operator overloading using methods as Class Membefs vs. as friend

methods

Overloading Stream-Insertion and Stream-Extraction Operators,

Overloading Unary, Binary Operators.
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Overloading new and delete
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Overloading Operator Stream-Insertion P / . . " (. "
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6)ligall
Loaill e (oY 71,381 JL oYl Soldes 3Ly Time_OUT 5 Time_IN can)ls cisyaty Jiadll 1da oo Js¥1 5,830 3 zoplall JULI § Lad @
ALl sn LaBUL Lo s 5,25 3,5 $I 7z 1,5¥ 19 JUo¥1 Edlalal sl 31 Jooenll Al 2Lalie ayl g AL &l yaall § Lilales udg Time
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extraction z|yiwd Jalae (£ >> Jodl Jolae cduline JCAug (gyzll J 8ySTA01 (o Sildaall by 2940 «¥ ¢ll3g insertion operator
Slpdils puls 7z lpmiwdly pdedl SMlelal Wil 31 Jeamtlly pgds Q) al gl (£059 8,STTN ) Gyl (0 Dldaall 7o «Y operator
-Jledl e extractors il yixius g inserters
ostream &operator<<(ostream &stream, class_type obj) J.e"ul.‘z.u Lo lad| Aol

{
// body of inserter

return stream,

}
Falyldl Lel 755l gyma I azpe 50 malild Jo¥1 AslyLdl o LeS costream gsill oo gyma I Loz o cny aalall (of Lo
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0ver|oading Operator Stream-Insertion
and Stream-Extraction Operators
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istream &operator>>(istream &stream, class_type &obj)

{
// body of extractor
return stream;
}
istream J5dl gyl Laz e 0956 Of e ol 3Ll o5 §pze gagistream goill (o gyme Jl lazye Sloyietad | agas
Jo¥ des IS 0 (a1 Jatad Sasg ooy gyt p gy 1 aiiall (o i yid iz pe 0980 O s GLIN ALl @
: Q) JSCAT (o 00950 2l o J5 ! bolie auls el il Akas o ZasMUL o
cin>>obj; cout<<obj;

Al é.ﬂ o ?‘.\ﬁatw| g lda o) caliges oo e o o) fras e o4l Lol ostream of istream Jooid! e 98 Adeadl slun e ool ol ®
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0ver|oading Operator Stream-Insertion

and Stream-Extraction Operators doola

6)liadl
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
friend ostream &operator<<(ostream &, Time );

friend istream &operator>>(istream &, Time &);

private: int hour; // 0-23(24-hour clock format)
int minute; //0-59
int second; //0-59
char sep; //:
% // end clas Time

ostream &operator<<(ostream &out, Time T)
{out<<"H M S "<<endl; out<< setfill('0")<< setw( 2) << T.hour<<T.sep
<< setw( 2)<<T.minute<<T.sep << setw( 2)<<T.second<<end|;

return out; } // must return out

/RS

oy
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0ver|oading Operator Stream-Insertion
and Stream-Extraction Operators
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istream &operator>>(istream &in, Time &T)
{cout << "Enter hours: "; in >> T.hour;
cout << "Enter minutes: "; in >> T.minute;
cout << "Enter seconds: "; in >> T.second;
cout << "Enter seperator: ; in>>T.sep;

return in;}
int main()
{Time t; cin>>t; cout<<t; system("pause”); return 0;} // end main
15!
Enter hours: 17
Enter minutes: 55
Enter seconds: 46
Enter seperator: :
HMS
17:55:46

Press any key to continue...
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and Stream-Extraction Operators

gm3§|¢&é9‘aqhm&ém;g|93?|.%w|

#include <iostream>

#include <iomanip>

using namespace std;

class Time {

public:

inline void setHour() { cin>>hour; }
inline void setMinute() { cin>>minute; }
inline void setSecond() { cin>>second; }
inline void setSep() { cin>>sep; }

inline int getHour() { return hour; }
inline int getMinute() { return minute; }
inline int getSecond() { return second; }

inline char getSep() { return sep; }

private:
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Overloading Operator Stream-Insertion va
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and Stream-Extraction Operators

int hour; // 0 -23 (24-hour clock format)
int minute; //0-59

int second; //0-59

char sep; //:

| // end clas Time

ostream &operator<<(ostream &out, Time T)

{ out<<"H M S "<<endl; out<<setfill( '0') << setw( 2) << T.getHour()
<<T.getSep()<< setw( 2)<<T.getMinute() <<T.getSep()<<setw( 2)
<<T.getSecond() <<endl;
return out; } // must return stream

istream &operator>>(istream &in, Time &T)

{cout << "Enter hours: "; T.setHour();
cout << "Enter minutes: "; T.setMinute();
cout << "Enter seconds:"; T.setSecond();
cout << "Enter seperator: "; T.setSep();
system("pause"); return in; }
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and Stream-Extraction Operators

dsola
6)ligall
int main() T
{ Timet;
cin>>t;
cout<<t;

system("pause");return 0;

}// end main
15!
Enter hours: 10
Enter minutes: 20
Enter seconds: 30
Enter seperator: :
HMS
10:20:30
Press any key to continue. ..
dl dgse s @!33 Codsein! udg (Busl alg clincl al) aiall o ddiue @‘33 P i.\.ﬂj Meozi dlozell EMLolall @‘33 ol JasHU Y
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and Stream-Extraction Operators
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ke oL el dibile i § Aldiune ml o3 aldieiu
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
public:
int hour; // 0-23(24-hour clock format)
int minute; //0-59
int second; //0-59
char sep; //:
Y; // end clas Time
ostream &operator<<(ostream &out, Time T)
{ out<<"H M S "<<endI; out <<setfill('0")<< setw( 2) << T.hour

<<T.sep<< setw(2)<<T.minute<<T.sep << setw( 2)<<T.second<<end|;

return out; } // must return stream
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Overloading Operator Stream-Insertion
and Stream-Extraction Operators

DAY/ 9 2yl il cdhobaall il 31 Jeamalf — 4-2
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istream &operator>>(istream &in, Time &T) S

{

cout << "Enter hours: ";

in>>T.hour;

cout << "Enter minutes: ";

in>>T.minute;

cout << "Enter seconds: ";

in>>T.second;

cout << "Enter seperator: ;

in>>T.sep;

return in;

}

int main()

{ Time t; cin>>t; COUt<<t; system("pause"); return 0;

}// end main

e v-AIAPLESpve-y JE3)

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1  Page 11|27



Overloading Unary, Binary PA daldt edlelaedd Wil 31 Juazed| — 5-2
Operators. ool a 1 4ty
6lial
L 5l cbelae 5l Jalae J) 7z LS cdlelal! e yatall Lia
(++,--,1,<<,>>, ~ ) uslg Jalaa  ®
(- o+, <, >>) (A] aag dly ao Jory Lsansg  ©
50 3 Soms Jozms¥a 2: M a0

I T A

+-%/,% Arithmetic operator

<, <=,>,>=, === Rational operator
Binary operator &&, ||,! Logical operator

&, |, <<.>>, ~, A Bitwise operator

=, +=, -=, *=, /=, %= Assignment operator

Ternary operator ?: Ternary conditional operator
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Overloading increment and
decrement operators

DA 1 Jolas¥ls 3absll Lolal sl 331 Juomeall — 6-2
deol o - -
6jliall
(oolasdly 8ol cdlolal Basy Adslu fud £ LA o JSby pbdll CH+add s
i oF ellig operator ++() Jalall sl (oo (nideud iy yad e postfix §oM1g prefix @Ludl ddSCiy 5ab3d1 Jolal Wil 331 Jeesd! jlesd
: QL pladl Al Gliasls 35Y a1 0 Bla Bagamy s cdliies nSoles llis Jolal

// Prefix increment
type & operator++( )

{ // body of prefix operator  }

// Postfix increment
type & operator++(int x)

{ // body of postfix operator  }

x JsbLg shleniwl iy operator++(int x) 2Ll Ol dacwgll ++ 6 1319 cojleniwl oy operator++() mldl o8 clapwgll ++ Jalall Gaw 13) ¢
.y doydll

JSEd! olisL operator --( ) Jalalf 2 (e (Hideud asyaS ey postfix oM prefix §slud! 4o yolas¥l Jolad wil 31 Jeaseall jlms¥  ©
pem @t Jladwl ae Gslud! aladl
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Overloading increment and
decrement operators

#include <iostream>
#include <iomanip>
using namespace std;
class Time {
friend ostream &operator<<(ostream &, Time );
friend istream &operator>>(istream &, Time &);
public: Time &operator ++();
Time &operator ++(int );
Time &operator --();

Time &operator --(int );

Y

6)jliaJl

private:  int hour; // 0-23(24-hour clock format)

int minute; //0-59
int second; //0-59
char sep; //:
| // end clas Time

2 yolai¥ly 5.:\.:}." g\.c\.a.l L 3 Jeeed| — 6-2

(2605 2 ylas of 2l s LT 2y
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ostream &operator<<(ostream &out, Time T) R

{ out<< setfill('0")<< setw( 2) << T.hour<<T.sep<< setw( 2)<<T.minute<<T.sep << setw( 2)<<T.second<<endl; return out;

}

istream &operator>>(istream &in, Time &T)

{cout << "Enter hours: "; in>> T.hour;
cout << "Enter minutes: "; in >> T.minute;
cout << "Enter seconds: "; in>> T.second;
cout << "Enter seperator: "; in >>T.sep; return in;
}
Time &Time::operator ++()
{ second++;
if (second>59) { second=second%60 minute++;
if (minute>59) {minute=minute%60; hour++;
if (hour>23)hour=hour%24;} } return *this;
}

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1  Page 15|27



Overloading increment and
decrement operators

Time &Time::operator ++(int x)

{ Time temp=*this; second++;
if (second>59) {second=second%60; minute++;
if (minute>59) {minute=minute%60; hour++;
if (hour>23) hour=hour%24; } }

Time &Time::operator --()

return temp;}

{ second--;
if (second<0) { second=second+60; minute--;
if (minute<0) { minute=minute+60; hour--;
if (hour<0) hour=hour+24;}} return *this;}
Time &Time::operator --(int x)
{ Time temp=*this; second--;
if (second<0) { second=second+60; minute--;
if (minute<0) { minute=minute+60; hour--;

if (hour<0) hour=hour+24;}}return temp;}

4 olas¥ly 5.:\.:}." g\.c\.a.l L 3 Jeeed| — 6-2

MU-EPP-FM-010

Issue date: 01November2025

Issue no.1  Page 16|27



Overloading increment and
decrement operators

[Z 5 Lolas¥lg ol elal wsl 331 Jeamall — 6-2
deol o - "

&)liadl
int main() {Timet;, cin>>t; cout<<"t ="<<t;
cout<<"t++ = "<<t++; cout<<"++t = "<<++t;
cout<<"t-- = "<<t--; cout<<"--t = "<<--;

system("pause"); return 0;
}// end main
15!
Enter hours: 23
Enter minutes: 59
Enter seconds: 59
Enter seperator::
t =23:59:59
t++=23:59:59
++t =00:00:01
t-- =00:00:01
--t=23:59:59

Press any key to continue.. ..
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Overloading increment and
decrement operators

[:A 6 Lola¥ls 5ol debak il 31 Jraed| — 6-2
deol o i -
6)LiaJl
cnckoad] MIST AWy Aaslad | el o peid] pa Akl S0 cxtdbidee a3 gd 36y ANy Bl | il Al o) @
.t.operator ++(0) LM 5oLl Aoy Loyl guanll ) JW sleaiwd| udois pgds 4518 tH+ Byleadl el Adabine wic ¢
AaoMg Ads Ll 8oL s yeaild el g operator ++ aslill JarwgS Laludeiw! piug (g Lt (i ydio doudll

t.operator ++( ) &dLudl 5aL3 dlony Jas Ll aalild JWl eleaiwd| udgiy pgdy 45L8 +He:a W) Bylead!l e All Bobiay boie
(ol Wl e Gdais ¥y

s JU) JSAd! oo pal gl o 7 3Led 0955 Eu> Adyuall al 1) al ety cdlelalf odd sl 31 Jeasmill delos jlomi] OIKGYL OIS

friend Time &operator ++(Time &);
friend Time &operator ++(Time &,int );
friend Time &operator --(Time &);
friend Time &operator --(Time &,int);
(AT (e Lrlas pad (195G
Time &operator ++(Time &t)
{t.second++;

if (t.second>59) { t.second=t.second%60; t. minute++;
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Overloading increment and DAE;} 7 oolasly 8oLl lelak st 31 Jeosetll — 6-2

decrement OPBI‘E[ICOI‘S

6jliall
if (t.minute>59) { t.minute=t.minute%60; t.hour++;
if (t.hour>23) t.hour=t.hour%24; } } return t;

}

Time &operator ++(Time &t,int x)

{ Time temp=t; t.second++;
if (t.second>59) { t.second=t.second%60; t.minute++;
if (t.minute>59) { t. minute=t.minute%60; t.hour++;

if (t.hour>23) t.hour=t.hour%24; } } return temp;

}

Time &operator --(Time &t)

{ t.second--;
if (t.second<0) { t.second=t.second+60; t.minute--;
if (t.minute<0) { t. minute=t.minute+60; t.hour--;

if (t.hour<0) t.hour=t.hour+24;}} return ¢;
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Overloading increment and DY/
decrement operators uﬁ 8 yolas¥ly bé\-g}-" g\-c\.:.l L 3 Jeeed| — 6-2
Time &operator --(Time &t,int x)

{

Time temp=t; t.second--;

if (t.second<0) { t.second=t.second+60; t.minute--;

if (t.minute<0) { t. minute=t.minute+60; t.hour--;
if (t.hour<0) t.hour=t.hour+24;
}
}

return tem P;

}

delgis pgdy LS ++t Bylall Adslias wicg.operator ++(t,0) JUI sleuiwdl udoty pgdy 4ild t++ Sleadl e ill Adsbias wic Ulll oda §
.operator ++(t) JU! Lo uiw!
oolEy) Gl e el o8 1 518 L
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&)liadl
oamasl § gels wglul plasiawl cudy Jb> § s alally clys U5 cdelete g new (lolaod] Wl ) ool aledd) (Sl (0 ©
Litie &yalls ol Al A8 3,S108 youall e cals alasiwly Tus 8,STU parass lsl yo| Jasm JUL Jw e ol ys 0ad 3,513
Aidias heap 40 gSI1 8,813 (9SS

tl 5 JSCho Aozl delete g new cdlolacll aladl JSCaT) (b Logd cns ©

// Allocate an object.

void *operator new(size_t size)

{ /* Perform allocation. Throw bad_alloc on failure.

Constructor called automatically. */

return pointer_to_memory;

}

// Delete an object.

void operator delete(void *p)

{

/* Free memory pointed to by p.

Destructor called automatically. */

}
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Overloading new and delete ﬂ_ﬁ% 2 delete gnew ¢rlolaoll sl 31 Jazetll — 7-2
&)liadl
(unsigned int g5l 0 (WLl 3 ga size t) duamases (Soy 5)SIU0 ( Juaia ¢ 32 AST elginl e yold yae oo o size t ooill  ©
Aot new mll agdew G| 8,STA| 4SS (2 sl daases sl (ol clgisd LU Sluldl sue e Goimw size solyLd
Jva> 13| bad_alloc s Ldiw¥ | 5L bL a9 9l Lpaaseny agdy &I 8,s1d I b.&'oj.& W51 Sy Jezell new apldl oy Ol ez Lanasy
ol GLdt ! oL ( Y ol Lol elisewds ¢lgw ) new p alasinl b (o8 panasly pgdi Lidic . yanasll ddes § Uas ‘53
Lelals syle sl oiy

e Llals paldl aslidl eleiaol oty Ll 8352l 8,811 yo ity Jouis pgdd oy o1yl 8,810 oSa J Tydiie delete plid) iy
Lo oy Bl

Leudd) (Foiud cDlelall sdd Slelusiwd| ares o) Sy globally Jgads S0 T.\slj Moz Moz of delete g new calolacll Sy ©
AST o sy caial dudtl Tl 5 Seases oz o) o Son LeS el 5 JSCa dlased

REYRL S gy NENES wglul podeiug o Jocwl! Jo>1 oy Time caiall 4udlly delete g new cxastild L5l 331 el JWl JULl §agas  °
free() 9 malloc() wleal) A4Sl asl o5 alosmiwly U5 pitw Lad) g (8,81

t b LS aiall § ngiae (s (rlelall a0l Jax doluy Sz delete g new calolaeld w5l JI Jozeil! Jolom ®
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&)liadl
#include <iostream>
#include <iomanip>
#include <stdlib.h>
#include <new>
using namespace std;
class Time {
friend ostream &operator<<(ostream &, Time );
public: Time (int =0,int =0,int =0,char =".");
void *operator new(size_t size);
void operator delete(void *p);
private:  int hour; // 0-23(24-hour clock format)
int minute; //0-59
int second; //0-59
char sep; //:
}; // end clas Time
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6)ligall

// new overloaded relative to Time.

void *Time::operator new(size_t size)

{ void *p;  cout<<"overloaded new.\n";  p=malloc(size);

return p;

}

// delete overloaded relative to Time.

void Time::operator delete(void *p)

{ cout << "overloaded delete.\n"; free(p); }

ostream &operator<<(ostream &out, Time T)

{ out<< setfill('0")<< setw( 2) << T.hour<<T.sep << setw(2)<<T.minute
<«<T.sep<< setw( 2)<<T.second<<endl; return out;

}

Time:Time(int hr,int mn,int sc,char sp)

{ hour=(hr>23)?hr%24:hr; minute=(mn>59)?mn%60:mn;
second=(sc>59)?sc%60:sc; sep=(sp=="")?sp:"";

}
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6)ligall
int main()
{Time *t;
t=new Time(10,20,30,"'); cout<<*t;
delete t;
cout<<*t;

system("pause"); return 0;

}// end main
15!
overloaded new.
10:20:30
overloaded delete.
17891602-517891602- 517891602-
Press any key to continue. ..
g5 alldg 85,8101 jamass ddes § Slebidinl Jpan Wl idls o 11 pede IS0 Lasls (5 amasdd] ddes o LupAdl alasdle
Jezmiall 5,811 jarass o] de Joo Les 2\.5413.4.*«.:.(.%5 cdael ddds aay Jgmil | dayd 73 ddes ol Lo e
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6)liadl
S ol g9 éi Jol o delete g new Lowloseiul b Camll fyoess clinc 2l 95 plasivg delete g new (alelacld Wil JI ol ic
tbﬁﬂ Y IRV POPYWES S [y (PN G ¥ sl 5 JShy ezl calolall alusziw iy ¥y .delete g new (raslall e Audo¥ | Aseudd al i cuu
Ledol oo Lye M

9 new (alalall L8 cldy aldl) wic . dive éi e mmedl s lelall it Wl I Jreseilly g Lg}o_a delete g new Jeozs S
ddsyaly pgds Lo dive Sginl 13| . pamastl Sldes e § Biaztl chlelall alisiw! gy laglales oy CH+ 48 § (nis| A8 delete
cdigall U3 e (o281 arasd podmiud caiall Ao ledl Zuddl Gl Jsuie 4y (vols delete g new (rlolall e 7ud e mebidl (oso
O Ol cdd Gy (| caiall Awddly (ndpae LIS 18] Hlas b @l agdy 45LS delete g new (alolacll paAll obiay Lesie 51 Gaes

g Of Jgeds JShu ndpall alolall aluseiwly 293 CH 4at (L8 ¥y pamaseidd| § Leoluseiwl piy caially ol dseudl! (18 clIiS

ol sda Jie pliseiw! JWI JUL Cre
#include <iostream>
#include <iomanip>
#include <stdlib.h>

#include <new>

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1  Page 26|27



PAV 7 delete g new (nlolaosl) Ul 1 Jometd| — 7-2

Overloading new and delete

6)ligall

using namespace std;
class Time {

friend ostream &operator<<(ostream &, Time );
public:
Time (int =0,int =0,int =0,char =".");
private:

int hour; // 0-23 (24-hour clock format)

int minute; //0-59

int second; //0-59

char sep; //:
Y; // end clas Time
Time:Time(int hr,int mn,int sc,char sp)
{ hour=(hr>23)?hr%24:hr; minute=(mn>59)?mn%60:mn;

second=(s¢>59)?sc%60:sc; sep=(sp=="")?sp:"";
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6)ligall
ostream &operator<<(ostream &out, Time T)
{ out<< setfill('0)<< setw( 2) << T.hour<<T.sep << setw( 2)<<T.minute
<<T.sep << setw( 2)<<T.second<<endl; return out;

}
// new overloaded globally.
void *operator new(size_t size)
{ void*p; cout << "overloaded new.\n";

p =malloc(size); return p;
}
// delete overloaded globally.
void operator delete(void *p)
{ cout<<"overloaded delete.\n"; free(p);}
int main()
{Time *t; t=new Time(10,20,30,"'); cout<<*t;
int *p;p=new int(3);cout<<*p<<end|; double *q;q=new double(10.25);
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&)liadl
cout<<*q<<end|; deletet; delete p; deleteq;
system("pause"); return 0;} // end main
iyl
overloaded new.
10:20:30
overloaded new.
3
overloaded new.
10.25
overloaded delete.
overloaded delete.
overloaded delete.

Press any key to continue...
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