Y

6)jliaJl

Auilaslal oad — Foaigl] A8
2 dxayy )yia

Operator overloading
41 5 szl
2024-2025 Jg‘zﬂ ]!

https://manara.edu.sy/


https://manara.edu.sy/

P4 »
i:'ul.i_d_l_l

1. Introduction. dadia .1
2. Operator overloading, concept and AR8aT g A ggda (D laleall ) ) Juaadll 2

implementation. alaall i 3 Jaaadl) e 358l 3
3. Restrictions on operator overloading. slaacy) sl aladtiuly Elalaall AN Jaaadill 4
4. Operator overloading using methods as Class Members Adnallg

vs. as friend methods Al (Ldad) Jaal) colaleall il Jaaadl) 5
5. Overloading Stream-Insertion and Stream-Extraction '(E‘ < w)
; gperl’"mé?' o Aty LolaY) cdabeall a3l Juaadl) 6

: verloading Unary, Binary Operators. C . o )

7. Overloading ++ and --. ' y T u)'“w 4-“)5‘ o "‘ 7
8. Overloading new and delete new & delete ¢plalaall aijl) Jraadl) .8
9. Case Study, Al daly 9

Dol (e B palall

[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)
2009-2010 C++ 43l 2 4n 5l dpd £ daasl) | Glaslas o2 -[2]

2024/2025 1824204 o — Ablaglas duwaina - B,Ld| 2asl> https://manara.edu.sy/ 2/28



https://manara.edu.sy/

Y

Introduction iy 1 dadia
6)lioJl

DLl sda (e ol (e mmaddl IMS (e Lpe ooy BlaT oy

(ebae¥l al gl il e dia JSC& (e ) Lt Jibay Jlasy] IS (o0 iy o281 0 pa Julaidl o) @

.setMinute .setHour .setTime ¢Lac¥| 2l gl clediiw! Wikl 8 (Time aiuall (e ool ae Jolaill ©
NI R printStandard .getMinute .getHour

e o (2] g Jalat Ol iy I ol 52l B3I dlsyaty pody | il Ctasad gasmel] (Sag tpsead ©
L pay p 9y &1 (15291 an aal 9l sd ele il IS (oo Jalaill e Gadmes @ (pag «daeddl!

Lele sbais (JI oldaall Jodoy cildeall o (e Gymtdl puasaill Ao ye JNS ol (oo bty 12 o) °
Ledmid Caiall Adtis gl ccliae] al 93 asjaiy cainall jlaiin! Sldes

Jo¥l Slikess ( 7okl peedl ) dpbucedl Slkoall olya) 4slKa) Time caisall cisyal (ot o Lcky of
W) szl e Time caigall cisyad oy oof o BeYL oD Time Jooidl oo (o128 oudd &3Lalls 71,5315

2024/2025 1 28z0 4 p — Asloglas dwaia - 5Ll dasl> https://manara.edu.sy/ 3/28


https://manara.edu.sy/

Va 2 tui
dsola

6)ligall

// OperatorOverloading85.cpp : main project file.

#include "stdafx.h"

#include <iostream>

#include <iomanip>

using namespace std;

class Time {public:

Introduction

Time() ; //constructor

void Time IN(); //entering Time objects

void Time OUT(); //printing Time objects

Time add(Time,Time) ; //finding sum of Time objects
Time sub(Time,Time); //finding sub of time objects
bool is_greater(Time);

private:

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

int second; // @ - 59
char sep; //:

}; // end clas Time
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Time: :Time()
{ hour=minute=second=0; sep=":"'; } // end Time constructor

void Time::Time_IN()

{cin>>hour>>minute>>second>>sep;

if(hour>0 && minute>@ && second>0){hour=(hour>23)?hour%24:hour;
minute=(minute>59)?minute’%60:minute;

second=(second>59) ?second%60:second;
sep=(sep!=":")?":":sep; }else {hour=minute=second=0; sep=":"; }
}//end of Time 1IN

void Time::Time_ OUT()
{ cout << setfill( '0') << setw( 2) << hour << sep << setw( 2) << minute << sep
<< setw( 2) << second; }//end of Time OUT

Time Time::add(Time T1,Time T2)

{int t=0; t=T1l.second+T2.second; second=t>59?t%60:t;
t=(t/60)+T1l.minute+T2.minute; minute=t>59?1%60:1;
t=(t/60)+T1.hour+T2.hour; hour=t>23?t%24:t; return *this; }//end of add
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Time Time::sub(Time T1,Time T2)
{if (T1l.second>=T2.second) second=Tl.second-T2.second;
else { second=(Tl.second+60)-T2.second; Tl.minute--; }

if (Tl.minute>=T2.minute) minute=T1l.minute-T2.minute;
else { minute=(T1l.minute+60)-T2.minute;T1l.hour--; }
if (T1l.hour >=T2.hour) hour= T1.hour-T2.hour;
else hour=( T1l.hour+24)-T2. hour;
return *this;
}//end of sub
bool Time::is_greater(Time T)
{ if (hour>T.hour) return 1;
else if (hour<T.hour) return 0;
if (minute>T.minute) return 1;
else if (minute<T.minute) return 0;
if(second>T.second) return 1;
else return 0;

}
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int main() { Time t1,t2,t3;
cout<<"tl = "; t1.Time_OUT(); cout<<endl;
cout<<"t2 = "; t2.Time_OUT(); cout<<endl;
t1.Time_IN(); t2.Time_IN();
t3=t3.add(t1,t2);
t1.Time OUT(); cout<<"” + "; t2.Time OUT(); cout<<"="; t3.Time_OUT();cout<<endl;
if (tl.is_greater(t2)) t3=t3.sub(tl,t2);
else t3=t3.sub(t2,t1);

t1.Time OUT();cout<<™ - ";t2.Time_OUT(); cout<<"="; t3.Time OUT(); cout<<endl;
system("pause"”); return 0; } // end main
tl = 00:00:00
t2 = 00:00:00
10 20 30 :
15 25 35 :

10:20:30 + 15:25:35=01:46:05
10:20:30 - 15:25:35=05:05:05
Press any key to continue .
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#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {

public: Time(int ,int ,int ,char) ; //constructor
Time operator +(Time) ; //finding sum of Time objects
Time operator -(Time); //finding sub of time objects
bool operator >(Time); //finding greater
void printUniversal(); //printing Time
private: int hour; // @ - 23 (24-hour clock format)
int minute; // © - 59
int second; // © - 59
char sep; //:

}; // end clas Time
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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:':"';} // end Time constructor

Time Time: :operator +(Time T)

{ int t=0; t=second+T.second; second=t>59?t%60:t;
t=(t/60)+minute+T.minute; minute=t>59?t%60:t;
t=(t/60)+hour+T.hour; hour=t>23?t%24:t; return *this;}// end operator +

Time Time: :operator -(Time T)
{ if (second>=T.second) second=second-T.second;
else { second=(second+60)-T.second; minute--; }
if (minute>=T.minute) minute=minute-T.minute;
else {minute=(minute+60)-T.minute; hour--; }
if(hour >=T.hour) hour=hour - T.hour;
else hour=( hour+24)-T. hour; return *this; }// end operator -
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bool Time::operator >(Time T)
{ if (hour>T.hour) return 1; else if (hour<T.hour) return 0;
if (minute>T.minute) return 1; if (minute<T.minute) return 0;

if (second> T.second) return 1; else return 0; }// end operator >
// in this Function, ELSE it is not necessary because return terminates the function
void Time::printUniversal()
{ cout << setfill( '0') << setw( 2) << hour << sep<<setw( 2) << minute << sep
<< setw( 2) << second<<endl;}//end of printUniversal
int main()
{ Time t1(10,20,30,':'); Time t2(15,25,35,':'); Time t3(0,0,0,':");
cout<<"tl in the initial state = "; tl.printUniversal();
cout<<"t2 in the initial state = "; t2.printUniversal();
cout<<"t3 in the initial state = "; t3.printUniversal();
t3=t1+t2; //calling the overloaded +

cout<<"\n\ntl after calling the + operator = "; tl.printUniversal();

cout<<"t2 after calling the + operator = "; t2.printUniversal();

! fter calling the + rator = ";  t3.printUniversal();
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if (t1>t2) t3=t1-t2; //callingmfﬁé'overloaded -

else t3=t2-t1; //calling the overloaded -

cout<<"\n\ntl after calling the - operator = "; tl.printUniversal();
cout<<"t2 after calling the - operator = "; t2.printUniversal();

cout<<"t3 after calling the - operator = "; t3.printUniversal();

system ("pause"); return 0;} // end main

tl1 in the initial state = 10:20:30

t2 in the initial state = 15:25:35

t3 in the initial state = 00:00:00

tl1 after calling the + operator = 01:46:05
t2 after calling the + operator = 15:25:35
t3 after calling the + operator = 01:46:05

+

tl1 after calling the - operator = 01:46:05
t2 after calling the - operator = 13:39:30
t3 after calling the - operator = 13:39:30
Press any key to continue .
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Time Time: :operator +(Time T) -
{Time temp(0,0,0,':'); int t=0;
t=second+T.second; temp.second=t>59?t%60:t;
t=(t/60)+minute+T.minute; temp.minute=t>59?t%60:t;
t=(t/60)+hour+T.hour; temp.hour=t>23?t%24:t; return temp; }

Time Time: :operator -(Time T)

{Time temp(0,0,0,':"');
if (second>=T.second) temp.second=second-T.second;
else { temp.second=(second+60)-T.second; minute--; }
if (minute>=T.minute) temp.minute=minute-T.minute;
else { temp.minute=(minute+60)-T.minute; hour--; }
if(hour >=T.hour) temp. hour =hour-T.hour;
else temp. hour =(hour+24)-T. hour;

return temp;

}
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in the initial state = 00:00:

after
after
after

after
after

calling
calling
calling

calling
calling

t3 after calling
Press any key to

the
the
the

+ operator
+ operator
+ operator

the - operator
the - operator
the - operator
continue .

Y

6jliall

30
35
00

= 10:20:
= 15:25:
= 01:46:

= 10:20:
= 15:25:
105

= 05:05

30
35
05

30
35

=dlelaall 51 331 el — 3-2
8 sLiac¥! asl gl aluseiuly

z oA O sSas
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Operator overloading using DAD S e laedd Wil 31 o]l — 3-2
methods as friend methods dsola 1 ddsall al gl aliiwly
et
) cainall Lo sale mlddl i 058G cgine e ali pludeiuoly rae e pe Joladdl o e cdlebaall Wl 31 Joamtdl oy o o8as
4 yae ciiall slac¥l Slld! o Lol c el uni Bazms callaiiw <lI3 o1 ¥ Gituo Aé & Satus 05K of guaall i plell (S @il S
oo Adyan Jgaos il 5 e caiiall Goim O Loly geae at ml aludiwly Lel| Jgsogll 208e] lia ¢3S, (§ public pudll ass
(get g set Jin Lol]l elac¥l o bledl public eusll

oyl iy il 3 IS Jazell Jaladl aals o8 JLllsg this ;b ool audaiu ¥ 4l ccaiall § Tgsae Lol pd Grusall pldl o Ly @
g ccraselyl ey SIS Jolad 1 JI Jeamdly p 94y g U Gaoiall sl O G ey (Sl e )Ll Ay (rass o JSin 4| ellawgl!
Jutg TRalyls clley golot Jalad il 331 Jeazmilly pods (g1 Bsusal!

Sy Ao al 95l 03 duos . 855Lallg 7 ladl ez dlolad sl 331 asmilly a9y 501 Bolad ! alind! (pe Woime Al yLosd ®
togdhall
#include "stdafx.h"
#include <iostream>
#include <iomanip>

using namespace std;
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o)

class Time { |
friend Time operator +(Time,Time); //finding sum
friend Time operator -(Time,Time); //finding sub
friend bool operator >(Time,Time); //finding greater

public:
Time(int ,int ,int ,char) ; //constructor
void printUniversal(); //printing Time
private:
int hour; // © - 23 (24-hour clock format)
int minute; // © - 59
int second; // @ - 59
char sep; //:

}; // 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=(sc>59)?sc/60:sc; sep=(sp==":")?sp:':"'; } // end Time constructor
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Time operator +(Time T1,Time T2) -

{ Time temp(0,0,0,"':"'); int t=0;
t=Tl.second+T2.second; temp.second=t>59?t%60:t;
t=(t/60)+T1l.minute+T2.minute; temp.minute=t>59?t%60:t;
t=(t/60)+T1.hour+T2.hour; temp.hour=t>»23?t%24:t; return temp;

} //end of operator +

Time operator -(Time T1,Time T2)

{ Time temp(0,0,0, ':');
if (Tl.second>=T2.second) temp.second=Tl.second-T2.second;
else { temp.second=(Tl.second+60)-T2.second; Tl.minute--; }
if (Tl.minute>=T2.minute) temp.minute=T1l.minute-T2.minute;
else { temp.minute=(T1l.minute+60)-T2.minute; T1l.hour--; }
if(T1l.hour >=T2.hour) temp.hour =Tl.hour - T2.hour;
else temp.hour =(T1l. hour+24)-T2. hour;return temp;

}//end of operator -
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Operator overloading using DA

methods as friend methods deola
6lial

bool operator >(Time T1,Time T2)
{ if (T1.hour>T2.hour) return 1;

else if (T1l.hour<T2.hour) return 0;

if (Tl.minute>T2.minute) return 1;
if (Tl.minute<T2.minute) return 0;

if(Tl.second>T2.second) return 1;

return 0; }//end of operator >

void Time: :printUniversal()

{ cout << setfill( '9') << setw( 2) << hour

5 Laald sl 31 Jozeall — 3-2
4 diyoall ol g2l alaeial;

<< setw( 2) << second<<endl; } //end of printUniversal

int main()

{ Time t1(10,20,30,':'); Time t2(15,25,35,':"'); Time t3(0,0,0,"':"');

cout<<"tl in the initial state =
cout<<"t2 in the initial state =
cout<<"t3 in the initial state =

J

J

J

tl.printUniversal();
t2.printUniversal();
t3.printUniversal();

<< sep<<setw(2) << minute << sep
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methods as friend methods daols 5 ddyall ol ol alismiwly
9)
t3=t1+t2; //calling the overloaded +
cout<<"\n\ntl after calling the + operator = "; tl.printUniversal();
cout<<"t2 after calling the + operator = "; t2.printUniversal();
cout<<"t3 after calling the + operator = "; t3.printUniversal();
if (t1>t2) //calling the overloaded >
t3=t1-t2; //calling overloaded -
else
t3=t2-t1; //calling overloaded -
cout<<"\n\ntl after calling the - operator = "; tl.printUniversal();
cout<<"t2 after calling the - operator = "; t2.printUniversal();
cout<<"t3 after calling the - operator = "; t3.printUniversal();
system ("pause");
return 0;

} // end main
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