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Overloading Operator Stream-Insertion %D di.ﬁ‘ CBlalaall ﬁb}\ M\—4-2

and Stream-Extraction Operators La 8
: e LAl

Ju) able Y Time OUT 5 Time_IN Ol u..uu.\ Jadll 138 AN 5381 C,o. zookall JUall ‘; Lad o
Z LAY JALY) Clalaal A Jraadl) dlla dddlia Jalad daj)lly 45IAY o341 Lg L5 adg Time Jaail Ca aley CJAY\J
Adlad) ola Mudml;wgmél

C++ 4al LA il dduuall ClL) &ba\l Al Jaal cllda aluzll \J.\b Saaad >> ¢ << EDlalaall cilea A8 calad LS o
eM\dﬁwM}d\hM}lcﬁJ&J Sllas ;ﬁ\&h.wuumu)-ﬁh.d‘ 03gd A3l Juaadlly 1./.4.'\ abidl) (<

auly << Al Jalea drend Al dun zIAY) JASY) rlas (Gaiall dald streams glae << g >> cBlalaal) adiad e
B2 >> JAal) el chibdia Sig ccnall ) BSIN om iblinal iy sk 45 Al insertion operator dal) delas
NG Jeanilly ashi 3 qulsil Loy BSA LY Gaall oa lledl) @A 49 extraction operator glaiuY) Jalas
Al Ao extractors claddua g inserters chdla awls z ) adully pdadl cdlaleal
ostream §operator<<(ostream &stream, class type obj): slall dalall disall

{
// body of inserter

return stream; } ’
G Az s il g¥ il o) LS costream gsill (e S (A ’L._v a2l o Ay e
Stream sale by 4dlg) Jd a 9 u‘ an palall o) Lopda Apal) aall s¢d @u\ )yl Lo Qal\
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Overloading Operator Stream-Insertion PA Jal cOlaleall aill) Juaadill —4-2

and Stream-Extraction Operators dola 2 c - Allg
et

g ATwall il alal) (JS&Y . cdlall Alaa cila Al ¢f o

istream &operator>>(istream &stream, class type &obj)
{
// body of extractor
return stream;
}
dstream Jaal) gl laase 03 o) an JY) siahlll L Jaa (S sag istream gl o G ) laa o cila Aial) ams e
JAN) Ddee MR (ha gl it (arg Al 7 ATal) aghs (o) iial) (e i laye 06 O e SBY el

A JSA (e O30 AN o Al Jalas gl elesind dides ¢ Badlal) (1a
cin>>obj; cout<<obij;

g 3 ) (Alide Jaai (e ogd Dulaal) e Ao (il Ll ostream gl istream Jaail) (e ob duland) jlew Jdo (a0 e
<< 9 >> cllaleall WY Jraaill (A o) disa ) slae] 8 ale aladiil
poa) 138 lad) o AL A5EN A5
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Overloading Operator Stream-Insertion %-f Jaal) chlaleall A3l Jaaadl) — 4-2

and Stream-Extraction Operators dool o 3 c - Allg
6)Lial]
| B a Al g8 aladiu

#include "stdafx.h"

#include <iostream>

#include <iomanip>

using namespace std;

class Time {
friend ostream &operator<<(ostream &, Time );
friend istream &operator>>(istream &, Time &);

private: int hour; // © - 23 (24-hour clock format)
int minute; // © - 59
int second; // @ - 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<<endl;

return—out;—}// mustreturnout

https://manara.edu.sy/ 5
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Overloading Operator Stream-Insertion %w Jaal) chlaleall A3l Jaaadl) — 4-2

and Stream-Extraction Operators deola 4 C Al
6)ligall

istream &operator>>(istream &in, TiﬁEHET)

{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

Enter
Enter
Enter
Enter
H M

17:55:

Press

t; cin>>t; cout<<t; system("pause"); return 0;} // end main

hours: 17
minutes: 55
seconds: 46
seperator:
S
46
any key to continue .

https://manara.edu.sy/ 6
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Overloading Operator Stream-Insertion % Jaal) CBlalaall i3} Jreall) —4-2

and Stream-Extraction Operators dool o 5 c - Allg
6)Lial]
Jyas g e é\f.\}éd&éé%@\ﬂpuﬁu\

#include "stdafx.h"

#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:

https://manara.edu.sy/ 7
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Overloading Operator Stream-Insertion %-f Jaal) chlaleall A3l Jaaadl) — 4-2

and Stream-Extraction Operators doola 6 Al
6)ligall
int hour; // © - 23“Yih¥hour clock format)
int minute; // © - 59
int second; // © - 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();

"pause™); in;——}

https://manara.edu.sy/
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Overloading Operator Stream-Insertion
and Stream-Extraction Operators

int main()

{

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

} // end main

Enter
Enter
Enter
Enter
H M

10:20:

Press

hours: 10

minutes: 20
seconds: 30
seperator:

S

30

any key to continue

PA JAa cdlalaall A Jueail) — 4-2
daol 5 7 A

6jliall

gAY

) 9 Caaddin) Jﬁj(;l&“\ﬁg;b&\ﬁ)“\&ﬂﬂm@\y@\.A.ib).mué\laa.d\ Elalaal) 2l g5 ol Badlad) (e

hualdd) slact) clingd) ) sy
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Overloading Operator Stream-Insertion PAV Jadl) CBlaleall M) Jraadl) —4-2

and Stream-Extraction Operators dool o 8 c - Allg
6)Lial]
| Aals pliacy) Ailily cila b Al gl o aladia

#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {

public:
int hour; // © - 23 (24-hour clock format)
int minute; // © - 59
int second; // @ - 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<<endl;

return out; // must return stream

}

https://manara.edu.sy/ 10
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\~7 3 N £( “W— A
Overloading Operator Stream-Insertion PA‘«’I Jad) cBlaleall Wil Jraadll —4-2
and Stream-Extraction Operators deola 0 z Allg

iiJU_uJ[

istream &operator>>(istream &in, TiﬁEHET)
{
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 ) Aia a5 g Aatana s Ay b 1 ) Aad) Adlad) i A
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Overloading Unary, Binary DA daalay) E lalaall 33 Jaaadl) — 5-2
Operators. dcola 1 AUl
gl Calalaa gl Jalra ) zUias colalaall (e anl) U
(++, - -, 1, <<, >>,~) dalg Jalza
(- o, <<, >>) 0l gag 315 ga o
Jad) 3 Ssand Jaas¥ ? ¢ 0l aa

I opeator | Type
Unary operator ++ , -- Unary operator

+-%/,% Arithmetic operator
g, <=, >, 5=, ==, 1= Rational operator
Binary operator &&, |],! Logical operator

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

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

Ternary operator [ Ternary conditional operator

https://manara.edu.sy/ 12
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Overloading increment and PA 83l L alaal A8l Jaaadl) — 6-2
decrement operators dzols 1 @ g
J ure
Loal@ily 5alsl) cilalaal ddaYy Al fmd lidls pa JSEn Al CH+ dad i o
operator Jeleall aali (e (it Cha i POStfiX @Ml prefix (@ibed) 4ud<ln salsl Jaleal 2Bl Jaaadll jlady e
AU alal) 2N AL GaY o) OIS (Gl Basay un (pilita (0 gl by Jalad) (i OY &l ++()

// Prefix increment
type &operator++( )
{ // body of prefix operator }

// Postfix increment
type &operator++ (int x)
{ // body of postfix operator}

operator++(int x) alill ld ddasgll ++ U 1)y cojledinl by Operator++() gl ol daswgl) ++ Jalaall G 13
S daidl) X 34l ojletin Al

Jalrall 2l e it Gl s postfix @My prefix @bed iy jaldiy) Jaleal Al Juaadll jlady e
AU alal) J<a o3k operator --( )

https://manara.edu.sy/ 13
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Overloading increment and DAY/ 8L Aaleal Al Jraadl) — 6-2
decrement operators deola X p) galla'\‘!\\g
0)liaJl
#include "stdafx.h" |
#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 );

private: int hour; // © - 23 (24-hour clock format)
int minute; // © - 59
int second; // @ - 59
char sep; //:

};—//end-clas Time

https://manara.edu.sy/ 14
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Overloading increment and [>A 3aL ) laleal 25l Juaadl) — 6-2

decrement operators dcola T3 el g
ﬂJLt_o_I[ ’

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;

}
istream &operator>>(1stream &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;
}

https://manara.edu.sy/ 15
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Overloading increment and PA LY Aalaal a3l Juaail) — 6-2
decrement operators deola X 4 uam\;!\g
6)ligall
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; } } return temp;}
Time &Time: :operator --()
{ second--;
if (second<@) { second=second+60; minute--;
if (minute<©) { minute=minute+60; hour--;
if (hour<®) hour=hour+24; } } return *this;}

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

{ Time temp=*this; second--;
if (second<@) { second=second+60; minute--;
if (minute<©) { minute=minute+60; hour--;
if (hour<®) hour=hour+24;}}return temp;}

https://manara.edu.sy/ 16
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Overloading increment and
decrement operators

int main()

{ Time t; cin>>t;
cout<<"t++ = "<<t++;
cout<<"t-- = "<<t--;

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

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

Do) i) e il Juaatli— 6-2

6jligJi
cout<<”t = "«k<t;
cout<<"++t = "<<++t;
cout<<”--t = "<<--t;

5 palaiy)

g A

https://manara.edu.sy/
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Overloading increment and PA Baly 3! alaal Al Jaaadl) — 6-2
decrement operators daols 6 LaldiYl g
Odiland) S! Aad)y Adsbad) ouitlad) c Sasadl) Pfi:\usa Crilida Cpadgal GlSlay A3y ddlud) Gailladl i o) o
.t.operator ++(0) dasd) salijll dulasy Jasipall glanl) alill A elodiad) Llgh agls Al t++ Blaall aajiall ddalaas dis o
Agad)g ARl Bal3 e Saaaill g operator ++ alill JassS lgaladin alig Aina g (udd e daddl)

t.operator ++( ) adlad) 8aL30 dalery Jadisall anlill AU pledind) algh agds 4l ++1 1Al §Hlaad) an iall Cialuay Ledic e
oaldy) Alla Ao Guhaly jaYg
ALY JSEN (e aalgil) 0dd kel (4S5 Eua dduall afeil) aladiuls CBlalaall s3gd A Jraadl) ddes Glad) (MYl ol e

friend Time &operator ++(Time &);
friend Time &operator ++(Time &,int );
friend Time &operator --(Time &);
friend Time &operator --(Time &,int );
rJSal) (e Lghlay pl (oS g

Time &operator ++(Time &t)
{t.second++;

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

https://manara.edu.sy/
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Overloading increment and DA 83l L alaal A8l Jaaadl) — 6-2
decrement operators deola 7 ol g
o)t ‘
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<@) { t.second=t.second+60; t.minute--;
if (t.minute<@) { t.minute=t.minute+60; t.hour--;
if (t.hour<@) t.hour=t.hour+24; } } return t;

https://manara.edu.sy/ 19
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Overloading increment and PA B3l alaal 2B Jaeail) — 6-2

decrement operators deola 8 ualil\!\j
0)liaJl

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

{
Time temp=t; t.second--;
if (t.second<@®) { t.second=t.second+60; t.minute--;
if (t.minute<@) { t.minute=t.minute+60; t.hour--;
if (t.hour<@) t.hour=t.hour+24;
}

}
return temp;
}

++t 5jluall ddalaa disg.0perator ++(t,0) A elotiul) g 8l Ald t+H+ §Hlaad) an ial) ddalas dic Allal) oda ‘_,A
.operator ++(t) Al slexiud) adgiy ol mu
Loaldy) Al e gty ) 138 ol Jhall

https://manara.edu.sy/ 20


https://manara.edu.sy/

| 70 snew cslalaall 530 dyaath — 7.2
Overloading new and delete dools delete 1
ﬂle_l:l_”
b ald Gobud aladiuls o) Jla b iy aLdll céj 3 cdelete s new  Galalaall S Jraaills aLdN el (o @
‘\.HAJ-\Q‘ BRSNS (ajdl) Ao dla ?‘Mu A 381N Lanads clbija) Jeas JEa Jow Ao i 2 58I Gauads
Ailias heap 4agsll 8,803 (4S5 Ladic 4o jalls 3
:affy J<du ddaadd) delete 5 new clalaall alad) J<il) b Lad i e
// 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. */

}

https://manara.edu.sy/ 21
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_ PA snew Cplabaall 3il 3l Jraadl) — 7-2
Overloading new and delete doola delete 2
9ytall

gsill Cra ulalY) P SR SiZe t) duaunadd (Sa B (1 Juadia gl S elgia) Ao i Cipa Jaai sa Size tdaaill e
B,SIAN) dsaS A oM Aauads Apall Gapd) elgia¥ Aol cliplll e Je (ggiaaw Size el .( unsigned int
ashy Y B8N ) Dage A IS Jesall NEW gl amy of oy lgeasadly aaal new gl aghua A
L o pamadly agli Ladis . auaiddl) doles LA Ls Lg\ Jwas 13) bad_alloc Ui jlehl asd 3 l.g.a.a.uau
TAD pjle il aly Gl S i) Gl (Y o dualid) diidy olgw ) NEW ) aladial;

) eledind oy . Adila 35 saaall 384 HAL Naie aghd oAt Ayl BRI (l<a ) Ldge delete @u\ el e
e e dida aie Lulal adlgd!

cHlalaall 03¢t calaladioN) s u‘ & globally (Ased J<is 145 Saaad Slaas off delete 5 new Culaleall (Kar o
- nmeumemu\usuus‘%dmw\M\uem

ol addiey o Jasaill Jal g <Time u.mﬂ Mg"delete 5 NEW (paanill Ml Juaadlly AUl JUal) 8 apli e
free() s malloc() dswbidl) AS<all anlsi aladials dld aluw Laily (BSIA (auadd 4 baa

o LS Ciall b asdas Gl Cplalaall 2 Jea Abluy (Sa delete s new Gslalaall a9l Jraadl) Jaf a o
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Overloading new and delete

#include
#include
#include
#include
#include

using namespace std;

"stdafx.h"
<iostream>
<iomanip>
<stdlib.h>
<new>

class Time {
friend ostream &operator<<(ostream &, Time );
Time (int =0,int =0,int =@,char =':");

public:

void *operator new(size t size);

>y

6)jliaJl

void operator delete(void *p);

private:

int hour;
int minute;
int second;
char sep;

}; // end clas Time

snew (labaall )31 Juaadl) — 7-2
delete 3

// © - 23 (24-hour clock format)

// @ - 59
// @ - 59

//:

https://manara.edu.sy/
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_ PAKF snew (Oslabaall 33 Jraall) — 7-2
Overloading new and delete doola delete 4
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:"':";

}

https://manara.edu.sy/ 24
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. DA snew (laleall a8 3 Juaasl)y — 7.2
Overloading new and delete GoaLs delete 5
8)lis]

int main()

{

Time *t;

t=new Time(10,20,30,"':"'); cout<<*t;
delete t;

cout<<*t;

system("pause"); return 0;

} // end main

overloaded new.
10:20:30
overloaded delete.
17891602-:517891602-:17891602-
Press any key to continue . . .
Al g 3 SIA amads ddee & cilpliiin) Jpan Alla (S8 Al 1M el IS0 Ladld Al Gasaddl) Ades () Lida 58 ;4l3a
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| 20 snew ontaaall s ghasi — 7.2
Overloading new and delete dcola delete 6
6)ligall
LJaiall BRI Gamads sll) o Ju Lae duilpde Lo cilael ddia sy Jsaial) dad )3) dles (of JaaY
) Jal ¢ delete 5 new Lagalsdiad Glb cilall e slae] @il g8 aladieg delete 5 New Culaleall M Juaadl) sic
B V) 3 ISy Cplenal) cpplalaall aladiad o3y Yy .dlelete s New Cumlil) e Abudl) i) pladiud cumn AT Ciliby g5
Aglal ¢ e A 16 dal (e Lagalaaiad Ja
Ol el AL e Liia (6] o el e claall sigl M Juaily elliy Tiged deletes new Jmad (e
coamadll) e aias QA Bsaad) cBlaleall aladicd alig clagldlad oy C++ dal gr°' Onualyity) delete g new (alalaall
alil) ol ol Maie (d Guald delete 5 New alaleall (pe s Ao el Craa Ay asli e Ciika (ggial 13)
ashy aild delete 5 new (ulalaall anjiall Gislay Ladie AT eas cciiall i (pa (@)Y (amadil asdiud cially
o galaiind Al Chially daldl) i) Gl IS oIS b b )5 cpdl) cluall duwdlly cpbiee LIS 1Y) Lasl Ll
cGaag () (Ased IS8 G mall Cplalaall aladiuly asli CH+ dad (W8 Yy (amadil
Hdanalal) o2 Jia aladia) AN JEal) G
#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include <stdlib.h>
#include <new>

using namespace Std_;
https://manara.edu.sy/ 26
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: PA@ snew Omlalaall ) 3 Jaaadl) — 722
Overloading new and delete GoaLs delete 7
8)liaJ

class Time {
friend ostream &operator<<(ostream &, Time );

public:
Time (int =0,int =0,int =0,char =":");
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:"':";
}
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_ PAKF snew (Oplabeall 2l 31 Jaaail) — 7-2
Overloading new and delete dcola delete 8
oLal
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<<endl; double *g;q=new double(10.25);
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: PA@ snew (Cmlaleall 2 3 Jaaadll — 7-2
Overloading new and delete dcola delete 9
ool
cout<<*q<<endl; delete t; delete p; delete q;
system("pause”); return 0;} // end main

overloaded new.

190:20:30

overloaded new.

3

overloaded new.

10.25

overloaded delete.
overloaded delete.
overloaded delete.

Press any key to continue .
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