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Create and use classes.

Distinguish between public and private class members.

Define the relationship between items and records.

Determine the relationship between items and units.

Defining and using friendly methods.

using friendly methods and friendly classes.

Definition and use of const member methods and const objects.

Defining the constructer and deconstructer functions and the

copyconstructer .

Use static member and static classes.

10. Using objects and dealing with them within the functions.
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[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)

2009-2010 C++ 4a) § do gl Aoy Amapdl ,oloskus e -[2]
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:Jg&’lsli._wj‘ |
class ClassName
{ public: declarations of public members
private: declarations of private members
}s5
class ClassNam AL ISl
{ private: //this keyword 1is optional
declarations of private members
public: declarations of public members};
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Examples of class [>A T quaS" Oy adial
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gl Sbily ae pusiud | Time Caiall Caoyal
class Time {
public: Time(); // constructor
void setTime(int,int,int,char);//set hour,minute,second,sep
void printStandard(); // print Standard-time format
void printMilitary(); // print Military-time format
private:
int hour; // @ - 23 (24-hour clock format)

int minute; // © - 59
int second; // © - 59
char sep; // : separator character

}; // end class Time
Jolal! 5apdl 9 4slidl cdadudl (e lud!l yaes WS (e gl daid uyums @3 S
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setTime Time Py public ¢ jxtl (oo digall eLiac¥| 2l ol caupadd 73l Time aivall Chvgal (o
9l public member functions dlall ¢LacYl 2l gl adlud! sl gidl JS&S .printStandard g printMilitary
.class interface _aiall &g ol public services doladl &lousel!
wdigall el bag,df constructor eldl asty ciisall gl uds Jozms i) guandl il ouss v/
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Examples of class [>A 3 d‘.qay‘ Oy adial

ot
4  Date laoill o d u_’lS_a_y.:j
Date d; . = Date Lol co SLSST0 (yo dA Lasel 2dgipmn Cisyai
Date dA[10]; : -
Date *dPtr=&d; « Date laodl oo d (53801 ol gie (Saoy dptr (3 ) 1 di5a Cauyas

Date &dRef=d;

Date ool (1o d (SIS dref dawl aopo caiyad
i st LeS Date ool canyal (Soy cildie JSho :Date Jaoill Cayyas

class Date {

public: Date(); //constructor
void print();
private: int month; int day; int year;
}; // end class Date
Date d; i b LS Date laaill (o S¥gmin o momaidl (Saag

Salaiwdly J oY al g3 dele Laniw Point Caiuall Lol (JUald I 54) Employee —asyad oSiay Jdby °
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Examples of class [Z 4 d\.qay‘ Oy adial

deola
oLal
class Point {
public:
Point(); // constructor
void setX( int) ; // set x in coordinate pair
int getX(); // return x from coordinate pair
void setY( int) ; // set y in coordinate pair
int getY(); // return y from coordinate pair
void print(); // output Point object
private:
int Xx; // X part of coordinate pair
int y; // y part of coordinate pair

}; // end class Point
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disall &ligSk scope CRD) B EFWIRESFLA KNES (R RY p 943 :access specifiers
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digall gl ez gyl Jlome douems Ades plusiul
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e Ayaa o yall G 13] () Ju (->) arrow operator pud! Jolas aliseiw! (Sasg el olgie ‘éi

Byay o o Ladie g mpadd| ziges €3 IS (0 pdlee JSan ciiiall g (e guaall ] Caspal o O (Sos
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L;%E? 2539 5,0 Jlme cdigall olie JI Jgsasd|
dools 3 J};aj."
ot
Ldaslgs xSas 45¥ U39 access functions Jgyo 4l 2l o3 puly aigall public puwdll oo 49,2l cLac 2] o
il zyls (e private pudll (ress 4 pall cLacll Gliled! | Jguosl!
ladic g private pudll oy 8yas ol s 3 cpublic ol Crass cLacl al gill 4818 s yad o Ol 839 pmadls | pud
wdiall § gp5d! al gl Jid (o Aags oY Lalidmin! oty ¥ 61081 aol o (£

t b oS JolS maliyn (s dadhgig Time aiyall i pad alad| JM (0 G Lo JS Lt 1Sy
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;

// defining Time as abstract data type
class Time « Time Caiall Ciyya

{
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public:

Examples [Py 1Time caiall Jl

void printUniversal()

Time();
void setTime(int,int,int,char);//set hour,minute,second,sep
// print universal-time format

6)jliaJl

// constructor

{ cout << setfill( '9') << setw( 2) << hour << sep
<< setw( 2) << minute << sep<< setw( 2) << second;

} // end function printUniversal «
void printStandard();

private:

}s

int hour;

int minute;
int second;

char sep;

public ;yess printUniversal 4,8 @‘3_:.!\ hyyal

// print standard-time format

// © - 23 (24-hour clock format)

Time —aiuxll private M.EJ\

// © - 59 L F
// © - 59
//

// end class Time -«

Time il - 1eS) Ll
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E
xamples % 2 Time anall Jls
S)lisll

Time: :Time() < iall 7 A IS 4 S Constructor g i: aladdial

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

void Time::setTime( int h, int m, int s, char sp)

{ hour = (h >= 0 & h < 24) ? h: @; <+~ Function setTime in class Time
minute = (m >= 0 & m < 60) ? m: O;

second = (s>= 0 & s < 60) ? s: O; sep =(sp ==":")?2 sp : ':';
} // end function setTime
void Time::printStandard()- Function printStandard in class Time

{
cout <<((hour==0]||hour==12) ? 12:hour%12)

<<sep<<setfill('0")<<setw(2)<<minute
<<sep<<setw(2)<<second<<(hour<12 ?"AM":"PM");
} // end function printStandard Breakfast, Lunch,teat, Dinner
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Examples PA 3Time aiall Jlia

6jliall

int main()

{

Time t; . tdaol (SIS Cisyai

cout << "The initial universal time is ™;

t. printUniver‘sal( ) y— The initial universal time is 00:00:00 x| A8Y| &5_1\ deldst printUniversal

cout << "\nThe initial standard time is ";

t. pr‘lntStandar‘d ( ) 5 < Theinitial standard time is 12:00:00AM 41 A8Y1 @udl) delidat printStandard

t.setTime( 13, 27, 6, '!") 5 . sl A g Sl s

cout << "\n\nUniversal time after setTime is ";

t. printUniver‘sal ( ) 5+ Universal time after setTime is 13:27:06 sucud| @uall 4cldal printUniversal

cout << "\nStandard time after setTime is "“;

t.printStandard(); «—| Standard time after setTime is 1:27:06PMs il @uall dcldat printStandard

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 18|82



Examples [Z 4 Time aiall Jls

deola
i it
t.setTime( 99, 99, 99, '!') ; - ool A ls @uat sl pls ol aseal
cout << "\n\nAfter attempting invalid settings:"
<< "\nUniversal time: "3 Universal time: 00:00:00 Zaxsall cudll Zells
t.printUniversal(); cout << "\nStandard time: ™;
t.printStandard(); cout << endl;. Standard time: 12:00:00AM Lamsall oeall 2clls

system ("pause"); return 0;
} // end main
AL UL S o Sy Bslaad | zalipd! ) ey
divall cdsgad ol Ly 2l ol é\.’ diyai @3 Legd (divall J5ls printUniversal giaall sl casyald o3 v
wigall oo pai )l cLacll ayl gl i el gl Fludl 1 (e (A6 Lesd cainions (2 Julalll p st i)
sl (e (¥ aear o Olass iy elliug yie Aarddl I sbiae¥l Sbiled ez Aies Time() GiLdl plidl psiy v/
Bousee Ul Lids Time
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% 5Time ivall Jls
deola
ool
Lo e Jl> §9 Blaall Aesdll dmso HLis | ae Time Joaidl oo o yil) By daed slach setTime() mlidl agdy v/
Jioladl Bzl (1) 9 Apsuadl pudll yiuo Aol Lajllac] oiy
Geudidly ooledll Fawddl Time goill o (o)l @8 Aelday printUniversal o printStandard olaldl a4, v
S ySuaall
deldo M5 (e 23 LasY) yiso Bolui¥l Aedll dibiac] slacly Time Jasddl oo o2 ye cLiils Time € daglai)l agis v/
(o ledd) pdaddly (o yall | ouf
Slled! giant yiio Aasdll sbils al8 31 cpo3ll dnllio Al ped yoped e setTime(99,99,99, ) mlidl colu Lasy v/
Dl Qo t g Al dmllio sl Aad g o3 g
2Ll poly oyl g Llasgs IS oo iivall Aaladl cLac¥l ol gill Josoall () dlads Jalal! alusic! Lasy v/
Jadd Lol 1S3 IS (o cainall Casyald rass cainall slael ) Jguosdl 03 4l cns § < guaa]l
o Uas Wy Jary g p2ill ol thour=10; gt ! bl o oK (g § ALl Baglaill 2Lk Led Jl> § v/
wdigall jols giae (| Jsodl 4] puny
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QL B (e Aol elac¥l &bled! J) Jgwo 4L printUniversal() (printStandard() .setTime() 2l il b Cemaw v

bl Jas M (0 digall srasad] bagasedll Ssle o 3] Bluol! puasad g el | sia pead oSes V)
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u% 1 Time ua.qa." @‘y &)3.»
oLal
// prog2Manara.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
public:
Time(); //constructor
void setTime(int,int,int,char);// set hour,minute,second,sp

void setHour( int) ; // set hour |

set algd syl J) set aslidl oy yad a1395 @3

void setMinute( int) ; // set minute
void setSecond( int) ; // set second
void setSep( char) ; // set separator
int getHour(); // return hour
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int getMinute();
int getSecond();
int getSep();

//
//
//

void printUniversal(); //
void printStandard(); //

private:
int hour;
int minute;
int second;
char sep;
}; // end clas Time
Time: :Time()
{ hour = minute =

Y

6)jliaJl

return
return
return

output

output
// © - 23
// @ - 59
// @ - 59
[osis

2Time —divall al o5 aa343

minute<«—| getalys ayl Jl get palill cisyad aies o5

second

separator
universal-time format
standard-time format

(24-hour clock format)

second = @; sep=":"; } // end Time constructor
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M%D 3Time diall E‘j.s 22399
ool
// set hour, minute and second values
void Time::setTime( int h, int m, int s,char sp)
{ setHour( h) ; setMinute( m) ;
setSecond( s) ; setSep( sp) ;

} // end function setTime

// set hour value | set g3 ayl J set bl LS 395 o3

void Time: :setHour( int h)

{ hour = (h >= 0 & h < 24) ? h: 0; } // end function setHour
// set minute value

void Time: :setMinute( int m)

{minute = (m >= 0 & m < 60) ? m: O; } // end function setMinute
// set second value

void Time::setSecond( int s)

{ second = (s >= 0 & s < 60) ? s: O3} // end function setSecond
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[>A 4Time aiall l o5 ar3gs

deola
ool
// set sep value
void Time::setSep( char sp)
{ sep = (sp == ":") ?2 sp: ":'; } // end function setSep
// return char value
int Time: :getHour(){ return hour;} // end function getHour

// return minute value
int Time::getMinute(){return minute;} // end function getMinute

// return second value
int Time::getSecond(){return second;} // end function getSecond

// return sep value
int Time::getSep() { return sep;} // end function getSep
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M%D 5Time sall E‘j.s 22399
ool
// print Time in universal format
void Time: :printUniversal()
{
cout<<setfill('0"')<<setw(2)<<hour<<sep
<<setw(2)<<minute<< sep<<setw(2)<<second;
} // end function printUniversal
// print Time in standard format
void Time: :printStandard()
{
cout<<((hour==0]| |hour==12)?12:hour%12)
<< sep <<setfill('0"')<<setw(2)<<minute
<< sep <<setw(2)<<second<<(hour<12 ? " AM": " PM") ;
} // end function printStandard
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[>A 6 Time —diall il o5 aa343

deola
oLal
int main()
Time t; // create Time object
// set time using individual set functions
t.setHour( 13) ; // set hour to valid value

t.setMinute( 55) ; // set minute to valid value
t.setSecond( 32) ; // set second to valid value
t.setSep( ':') ; // set sep to valid value

// use get functions to obtain hour, miunute and second
cout<<"Result of setting all valid values:\n"

<< " Hour: " << t.getHour() |

" . " : get g set aylgi (o bolazu!
<< Minute: " << t.getMinute() =

<« " Second: " << t.getSecond()
<< " sep : " <<(char) t.getSep();
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// set time using individual se¥"Functions
t.setHour( 8765) ; // invalid hour set to ©
t.setMinute( 22) ; // set minute to valid value
t.setSecond( 9870) ; // invalid second set to ©
t.setSep( '!") ; // invalid separator set to ':'
// display hour, minute and second sp after setting
// invalid hour and second values
cout<<"\n\nResult of attempting to set invalid hour and"
<< " second:\n Hour: " << t.getHour()
<<" Minute: "<<t.getMinute()<<" Second: "<<t.getSecond()
<< " sep : " << t.getSep() << "\n\n";
system ("pause");return 0;
} // end main
58 Ldy el 1o b ISl dauall alidly: b ymmaS Layud day o Cnids glay Byl doyd 75| 3 ol
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oS A g ey dedy timel.h Lﬁ""i)-" :Jedl alll %V

6)ligall

#ifndef TIME1l_H rslale EMB ) dasuds IS e (3slad! JUL 48 Lo Bale]
#define TIME1 H - 4l Bye Byay (W9 ddssad @i Byae pe Time aiall IS o) Hlas 4l
// defining Time as abstract data type
class Time {
public:

Time(); // constructor

void setTime(int,int,int,char);// set hour,minute,second,sep

void printUniversal(); // print universal-time format

void printStandard(); // print standard-time format
private:

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

int minute; // © - 59
int second; // © - 59
char sep; //:

}; // end class Time

#tendif < Time aiyall dyyas Ll
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#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "timel.h"
using namespace std;
Time: :Time()

deol ~

6)liadl

3 dzmapdl pogsaidly ailealodl G Juadll

{ hour = minute = second = @; sep=":";

} // end Time constructor

void Time::setTime( int h, int m, int s, char sp)

{ hour = (h >= 0 & h < 24) ? h: 0;
minute = (m >= 0 & m < 60) ? m: O;
second = (s >= 0 && s < 60) ? s: O;

sep =(sp ==":")? sp : ':';
} // end function setTime

J
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void Time: :printUniversal()
{
cout << setfill( '9') << setw( 2) << hour << sep
<< setw( 2) << minute << sep
<< setw( 2) << second;
} // end function printUniversal
void Time: :printStandard()
{
cout <<((hour==0]||hour==12)?12:hour%12)
<< sep <<setfill('0"')<<setw(2)<<minute
<< sep <<setw(2)<<second
<<(hour<12?"AM":"PM");
} // end function printStandard
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// prog2ChlManara.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include "timel.h"
using namespace std;
int main()
{ Time t;
cout << "The initial universal time is "; t.printUniversal();

cout << "\nThe initial standard time is "; t.printStandard();

t.setTime( 13, 27, 6, ":') ;
cout<<"\n\nUniversal time after setTime is ";t.printUniversal();

cout << "\nStandard time after setTime is "; t.printStandard();
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t.setTime( 99, 99, 99, '!') ;
cout<<"\nAfter attempting invalid settings:"<<"\nUniversal time:";
t.printUniversal();
cout << "\nStandard time: "; t.printStandard(); cout << endl;
system("pause"); return 0;
} // end main
rdgaud gil) clladlall Gl aad DAY cldla) ) Juu
dan al) S8 La dda jan olalddl g uubl\ Aladl s Oladdleadl #dendif s #ifndef Ol sl elew
el ) ganal) gaill z1,3) ate gl )k
TIMEL_H <iiall iy o5 ol (8 (e gote b ol laia Ci e o€ TIMEL_H ael ciiall (S 1Y) o
(A B A3l gina 1 aY 213 Y Vg il Y cilall @l giaa 7 dia g Hdefine 4 sl aladiud
Cliasil) and Gada (TIMEL_H ol cilall) ciial) 718 a3 ciaS Gl g G cpilad) B BaY o
Tl e (lsa () (B Lgaladiial g 43l giaa ) Jgua sl
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Constructors and destructors ol 2 (Boadall) daslgdl al gill g Al ol 53l
Q)
il Ralyl gy LT 92,1, dilex sug caisall (e (38 sLidl wie Talal Gl slewiwd Tlas @
(S G aSS A y5 Aluy e odudiy il g (ol ‘éij ol initialize i opo Bolaiw| (Sa ®
Lo 5S35 asldl aal gill Wl 31 Jeosmilly dyasg Time aivall dildl al gill (o sue dupal @
ol A1 Ll B pay Laglaas] iy 1 (o, (paiadl) sl cbilel) ydgo (3555 03 Aluiyl pad sbiwly -1 ¥V
Time::Time()
{
hour = minute = second = 0; sep=";

}// end Time constructor

:JS4dL Initialization list | aeiY aliseiw! (Saag LS v
Time::Time() : hour (0), minute (0), second (0), sep(":')
{
}// end constructor Time
biag « Juolghs Lany Luaay o polsidl Jhadls dedll Laresing Olusd Lol &l S @ /2 dely cdsngBy aaltd! oosel 2,18 o3 Lia
6).'>i Jlesl Jaid o—ucz] | ﬁ‘.\éd—w‘ OSag Adslud! dasplall s & s 4dsylall
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Constructors and destructors deola 3 (8 paud!) Aasldl aul gidly dlill auf ol
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oyl el slicely o yill oLaS] Az (n <Ang3pe Aasag 63303 (SAabls go L) Sl mlill Solielly yopats 2 ¥/
relyl ey o e cainall fpess a7 394 Liag
Time:Time(int hr,int mn,int sc, char sp)
{ hour = hr; minute =mn; second = sc; sep=sp; } //end constructor
ezl ] A aliseiuly 098G of (Sasg

Time:Time(int h, int m, int s, char c): hour (h), minute (m), second (s), sep(c)
{

}// end constructor Time

o Y1 o LadY Calises gl plideiul o Say  ®

Time £(15,25,54,"'); JUT UK oo Baelad pl iy Jo¥1 V1
Time t1=Time(20,15,43,"'); JUT UK oo Baglad pluiinly LS V0
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.copy constructor gwld| Gldl alilly ddlaze §,l9adl siag Cndslud! (nms ol (y Aneud| Al 319801 (any dogs
Blad ) 1o Aiel cule § dalidmianly pgdinws Leguds A8Y1 5o Jo¥l cagludll 16 Lagac
2yl cpass A48T ol Jgrmie A 2udlid) aal 93 sLoianl ekl cuizms Ll 3 lielyly 13 el aal 53 i B (oS
e A | 7Y sl gl aluieials Time catiall oo (1,281 bl cnsiiad | cadalud! caslel) o) o ol oSces
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// print standard-time format

Time(int hr=0,int mn=0,int sc=0, char sp=':")

hour = hr;
minute =mn;
second = sc;
Sep=sp,
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int main()

{ Time t1; //hour=0,minute=0,second=0,sep=":"
Time t2(10); //hour=10,minute=0,second=0, sep="':"
Time t3(2,55); //hour=2,minute=55,second=0, sep="':"

Time t4(13,22,54,':'); //hour=13,minute=22,second=54, sep=':"
tl.printUniversal(); cout<<endl;
t2.printUniversal(); cout<<endl;
t3.printUniversal(); cout<<endl;
t4.printUniversal(); cout<<endl;

system("pause"); return 0;
} // end main
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sLad) § Jul gl alaseiwl_de>g flosb 93 Sl pldl o8 Jl> 8 8as cAsldl ol gl aluseiad dols =S -
tuo )y
class Test { public: Test(int x) { varl = x; }
private: int varl;};
int main ()
{ Test objl = 987; // passes 987 to varl

system("pause"); return @; } // end main
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// constrDeconP47.cpp : main project file.

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

public:

Time(int hr.’.lnt mn,1n’F scC, c.:har sp) W Al ) A e glis Al

{ cout<<"construction object by values: "; :
cout<<hr<<"\t"<<mn<<"\t"<<sc<<endl; « ) aolill Al 3L Al il CliLy b ) A
hour = hr; minute =mn; second = sc; sep= sp;

}

~Time() . _

{ cout<<"deconstruction object having values: "; pllgdl ) AT Ao il Al

cout<<hour<<"\t"<<minute<<"\t"<<second<<endl; . adlgl) Al Al 3Ly M (HISH by ab ) )

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

}; // end clas Time

A

01 Jolidl 38 LI apladl deass

Time t1(10,20,30,':');

Time t2(30,40,50,':');

A

t2 Jolid) (580 LIV ) ddis

void main()
{ cout<<"MAIN START HERE "<<endl;

{Time t3(15,25,35,"':"); auto g4 t3 bl (SIS0 L el dais

static Time t4(40,45,50,':');.

static ¢¢3 t4 =l (38U LI ) dass

Time t5(11,22,33,':');} ) AU10 553 15 donll Sl L) polell i

cout<<"MAIN STOP HERE "<<endl;

system("pause"); olid! oy § gyl 6y of JEdls main ges, 8l alill AU osdll die puell b dudis
} // end main «— | daid 13 365 J paldl yelapu } bl Al b Blieg { LI GLaLAT Jud 2udLin] Lulgdl ag ic
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construction object by values: 10 20 30 e

< t2 «5t1 global s43 wisISU , SLA anledl dusss
construction object by values: 30 40 50 =5 L o e i
MAIN START HERE s auto  §43t3 5L LI mladl dass
construction object by values: 15 25 35 -
construction object by values: 40 45 50 < static g5 t4 KU L b“-‘-" LA
construction object by values: 11 22 33 \ -

deconstruction object having values: 1122 33

deconstruction object having values: 1525 35

MAIN STOP HERE

Press any key to continue...

auto g3 t5 (IS L mldl s

\

auto $43t3 @3 t5 (SIS ol el sy
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Time t=bedTime; :JWJ| mmadl o8 Lsie Time iaiiall (1o bedTime, mealTime o2y ¥ Lt 3 &uay.u

Time t(bedTime);  :zmadlly s 329 Time aiall e gy oo brgaa ‘&’ﬂé—i}\d—l—\
bedTime (v deuds t (o, 40! g ‘51 «2lls 8,511 281 90 JI bedTime (o4l elaci aud (3 g t o yall 8yS1001 o rasely o 9ds LeaMSy

:L’qﬁSJbéaig.q:ﬂ o Jhazs Jillg
Time t=Time(11,30,55,"");

) el o (o9 e Time (0,8 elid a:u*ﬂa." P..!.a." 93 g)Ld‘ puSeiud ‘..5"\."3
t=mealTime; : b LS sliwdl mudd! dcos ¢y ] G+ Aa] G 2D J) ALYWL i@l muddl ddoe (o pad ddslud! §yka]l

4asLud! oudll Jomo J=d £ J| mealTime cliaci Fudy pgdiuw deloall o
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const Time noon(12,0,0,"";
lda derd pdd Wolma wie Uas udgs piy (Sl bl IM oo 8y pod | dasddl ocllacly Time Jacdd! (oo noon colill (o4l dsyad o
Bl i lae Al olsis) tAJ\Si de pud Joadl oo ed] ey Lo | dag Ao Al AEL{IR doginig 518!
podi Of LaSa¥y ()il ae dalats oof Ll (oS gl gl o il ol g3 el oy Iidy ccals (o dd &) sl 53l Jgsmy Silez il pied
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Time caigall e 2L cbuadd! elpa| IS (o puds e S o

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 47|82



Y

Ligall uay.ﬁ 9 iy ddq time.h ‘éwL.N :JQE” —alll deola
6jliall

2 ) o2 il slaed! al gl

#ifndef TIME_H
#define TIME_H

class Time { public: Time(int=0,int=0,int=0,char=":");// default constructor
void setTime(int,int,int,char); // set hour,minute,second,sep
void setHour( int) ; // set hour
void setMinute( int) ; // set minute
void setSecond( int) ; // set second
void setSep( char) ; // set separator// Constant functions
int getHour() const; // return hour
int getMinute() const; // return minute
int getSecond() const; // return second
int getSep() const; // return separator
void printUniversal() const; // print universal time
void printStandard(); // print standard time

private: int hour; // © - 23 (24-hour clock format)
int minute; /¥ @ - 59 */
int second; // @ - 59
char sep; /* */ 3} // end class Time

—#endif
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#include "stdafx.h" -
#include <iostream>
#include <iomanip>
#include "time.h"
using namespace std;

Time: :Time( int hour, int minute, int second,char sep)

{ setTime( hour, minute, second, sep); } // end constucter Time
void Time::setTime(int hour,int minute,int second,char sep)
{ setHour( hour) ; setMinute( minute) ;
setSecond( second) ; setSep(sep) ; } // end setTime
void Time::setHour( int h)
{ hour = (h >=0 & h < 24) ? h: 0; } // end setHour
void Time::setMinute( int m)
{ minute = (m >= @ & m < 60) ? m: O; } // end setMinute
void Time::setSecond( int s)
{ second = (s >= 0 && s < 60) ? s: O; } // end setSecond
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void Time: :setSep(char sp) o
{ sep = (sp == ":") ? sp: ":';} // end setSep
int Time::getHour() const
{ return hour; } // end getHour

int Time::getMinute() const
{ return minute; } // end getMinute

int Time::getSecond() const
{ return second;} // end getSecond

int Time::getSep() const
{ return sep;} // end getSep

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

void Time::printStandard()
{ cout<<((hour==0||hour==12)?12:hour%12)<< sep <<setfill('Q')<<setw(2)<<minute

<< _sep <<setw(2)<< second <<(hour<12?" AM":" PM") 3} // end printStandard
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// constFunConstObj.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include "time.h"
using namespace std;
int main()
{
Time wakeUp( 6, 45, @, ':') ; // non-constant object
const Time noon( 12, @, 0, ':') ; // constant object
wakeUp.setHour(18);//non-const object non-const member function
//1 noon.setHour( 12) ; //const object non-const member function

5 4l ool 281 Al Lacyl al gl

wakeUp.getHour(); // non-const object const member function _uy noon.setHour( 12); ! solad o3
noon.getMinute(); //const object const member function ' ot 51T e Ll ard a5 Alglms
noon.printUniversal();// const object const member function : _

//2 noon.printStandard(); // const object non_const member function

‘  wuey noon.printStandard() jlaud! gulad @3

system("pause"); return 0; )
. cols i ol pe s Uglxs
} // end main b IS0 Jgumgll ALty
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noon.setHour( 12) ; // const object non-const member function

noon.printStandard(); // const object non_const member function
lid L of cliled! o8 Jl Jguegdl printStandard g setHour cwinlidl pé olaglidl Jglmsg ccali (o8 g4 noon (o ,all oY elldg
el (e ) kil Uas Jslu, pl] oy Jllly cold! (o pall

noon el (ol dclail b slach coli a8 il gag clidl pl aled U3 § Loy duepd Slalasenadl JL o) °
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Friend functions, friend classes

diyall (pass prototype d>iged (i piy oo~ friend pall alosiuly 2dg 4 b dBluay divall SlAc] 1
aiall sely dle aylatll Ay gi Bus dummay BalaSy malidl (oo (IS0 éi  ddayald 05 (a9 friend L yally ‘35.1_«/.&
S Al Jud
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#include <iostream.h>
class myclass {

friend int sum(myclass x) ;
int a, b;

public: void set ab(int i, int j);

};

void myclass::set ab(int i, int j) { a=1i; b=3j;}

int sum(myclass x) { return x.a + x.b;}

int main(){ myclass n; n.set ab(3, 4); cout << sum(n); return 0;}

Aol sLac Jal§ JS iy Jgvo ol aulaiu 4f W) myclass iigall § g Ll o sum() aoldl
S Tssne Ll Lt @l Juy Low adidl Lolaa plueive! 095 shletiuly 2 oLl Jalae Oy Bisyal @3 sum () gldl @
wdiall

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 54|82



>y

3 ddyuall Blina¥l (4dsall al gl

Friend functions, friend classes

&)liaJl
G higo (rosd gyae aliS Al syl ids Ul Ads skl
#include <iostream.h>
class TwoValues { friend class Min; int a; int b;
public: TwoValues (int i, int j) { a =1i; b= 3; } };
class Min {public: int min(TwoValues x);};
int Min: :min (TwoValues x) { return x.a < x.b ? x.a: x.b;}

int main(){ TwoValues ob (10, 20); Min m; cout << m.min(ob); return 0;}
Twovalues aivall fress Lpe 7iall b ga dolill Jgdall | Jguogll Min aivall adaiug  ©

o1 B caivall e comy B caiall Gauus A caine 0950 (S ¢l L olaad ¥ (80 (S0 Lds (1 Sas¥g 4o gion Ao d8lall
4 Baso 58 A caiall o Les s (it
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// header Date.h
#ifndef DATE_H
#tdefine DATE_H
class Date {
public:
Date(int=1,int=1,int=1900); // default constructor
void print() const; // print date in month/day/year format
~Date(); // provided to confirm destruction order
private: int month; // 1-12 (January-December)
int day; // 1-31 based on month
int year; // any year
int checkDay( int) const; //function to test valid date //
}s // end class Date
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#include "StdAfx.h"

#include "date.h"

#include <iostream>

using namespace std;

Date::Date( int mn, int dy, int yr)

{ if (mn > @ && mn <= 12) // validate the month

month = mn;

else {month = 1; // invalid month set to 1
cout<<"Month "<<mn<<"invalid.Set to month 1.\n"; }

year = yr; // should validate yr

day = checkDay( dy) ; // validate the day //

cout << "Date object constructor for date ";

print(); cout << endl;

} // end Date constructor
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void Date::print() const
{ cout<<month << '/' << day << '/' << year; } // end function print
Date::~Date(){cout << "Date object destructor for date ";

print(); cout << endl;} // end ~Date destructor
int Date::checkDay( int testDay) const
{ static const int daysPerMonth[ 13 ] =

{e,31,28,31,30,31,30,31,31,30,31,30,31};
if (testDay>0 && testDay<=daysPerMonth[ month ])return testDay;
if (month==2 && testDay==29 &&(year%400==0] |
(year%4==0 && year%100!=0))) return testDay; // 400, 1600, 2000
/* calendar year > solar year by 11 m and 14 s = A new extra day after 128

calendar years in addition to February 29, which is why the leap year
is canceled once every 400 years.*/

cout<<"Day "«<<testDay<<" invalid. Set to day 1.\n";
return 1; // leave object in consistent state if bad value
} // end function checkDay ret
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// header Date.h
#ifndef EMPLOYE E H
#define EMPLOYEE_H

#include "date.h" ///
class Employee{
public:

Employee(const char *,const char *,const Date &,const Date &) ;
void print() const;
~Employee(); // provided to confirm destruction order
private:
char firstName[ 25 ]; char lastName[ 25 ];

const Date birthDate; // composition: member object ///
const Date hireDate; // composition: member object

};s // end class Employee

#endif

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 60|82



Employee.cpp il calll ail o5 dools
6)ligall

// employeemainlF.cpp

#include "StdAfx.h"

#include "employee.h"// Employee class definition
#include <iostream>

#include <cstring>

#include "date.h" // Date class definition
using namespace std;

Employee: :Employee(const char *first, const char

6 (Composition) 5| dial

*last,const Date

&dateOfBirth, const Date &dateOfHire)
: birthDate( dateOfBirth) ,hireDate( dateOfHire)
{ int length = strlen( first) ;
length = (length < 25 ? length: 24) ;
strncpy( firstName, first, length) ;
firstName[ length ] = '\o@';
length = strlen( last) ;

/177

[Aﬁ;}‘ ;Lm-ﬁ‘-i QUL;.,SJJM Ak ’90"’&‘)-51 e‘ e
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length = (length < 25 ? length: 24) ;
strncpy( lastName, last, length) ;
lastName[ length ] = '\o@';
cout << "Employee object constructor:

<< firstName << ' ' << lastName << endl;

} // end Employee constructor

void Employee::print() const

{ cout <<lastName<< ", " <<firstName<<"\nHired: ";
hireDate.print(); ////
cout << " Birth date: "; birthDate.print(); cout << endl;

} // end function print

Employee: :~Employee()

{ cout <<"Employee object destructor: "<<lastName<<",

} // end ~Employee destructor

<<firstName<<endl;
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// compositEmployeeMainl.cpp : main project file.

#include "stdafx.h"
#include <iostream>
#include "employee.h" // Employee class definition
using namespace std;
int main()
{
Date birth( 7, 24, 1989) ;
Date hire( 3, 12, 2009) ;
Employee manager( "Salim", "Salam", birth, hire) ;
cout << '\n’;
manager.print();
cout<<"\nTest Date constructor with invalid values:\n";
Date lastDayOff( 14, 35, 1994) ; // invalid month and day
cout << endl;
system ("pause");return 0;
} // end main
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// UsingObjectsWithinFunctions62.cpp : main project file.

Using objects within functions dool A

Y

6)liadl

120l 52l g (1,241 aluseiul

#include "stdafx.h"

#include <iostream>

using namespace std;

class Time {public: Time(int, int, int, char ) ;
~Time(); //destructor

inline
inline
inline
inline

int get _second() { return second;}
int get minute() { return minute;}
int get hour() { return hour;}

char get_sep() { return sep;}

//constructor
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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)

{ cout<<"constructing object "<<hr<<":"<<mn<<":"<<sc<<endl; hour=hr;

minute=mn; second=sc; sep= sp;

} // end Time constructor

Time: :~Time(){cout<<"destructing object "<<hour<<sep <<minute<<sep

<<second <<endl;} // end Time destructor

int time_to_seconds(Time T)

{ return T.get _second()+(T.get _minute()*60)+(T.get _hour()*3600);}

int main(){ {Time timeObj(6,8,24,':"); cout<<time_to_seconds(timeObj)<<endl;}
system("pause"); return 9;} // end main
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constructing object 6:8:24
destructing object 6:8:24
22104
destructing object 6:8:24
Press any key to continue . . . e Gsbad| alidl Jdmig 7yt Alasdley
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int time to seconds (Time T)
{ return T.second+ (T.minute*60)+ (T.hour*3600) ;}
cout<<timeObj.time to seconds (timeObj)<<endl;
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// UsingObjectsWithinFunctionsThis64.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
public:
Time(int, int, int, char) ; //constructor
Time add_timesl(Time) ;
Time add_times2(Time, Time);
void printUniversal();

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 68|82



Y

UsingObjectsWithinFunctionsThis64 deol 5 E‘ﬁ'" & &‘)&9‘ ?‘“"’3"'7"‘“‘
6)ligall
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; minute=mn; second=sc; sep=sp;} // end Time constructor
Time Time::add_timesl(Time T) {int t=0,m=0;second=second+T.second;

if (second>59){t=second/60; second=second’%60; }minute=minute+T.minute+t;

if (minute>59){m=minute/60; minute=minute%60;}
hour=(m+hour+T.hour)>23?(m+hour+T.hour)%24: (m+hour+T.hour) ;return *this;}
Time Time::add_times2(Time T1,Time T2)

{int t=0; t=Tl.second+T2.second; second=t>59?t%60:t;
t=(t/60)+T1l.minute+T2.minute; minute=t>59?t%60:t;t=(t/60)+T1.hour+T2.hour;
hour=t>23?t%24:t;return *this;}
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// ImplicitExplicitThisPointer67.cpp : main project file.
#include "stdafx.h"
#include <iostream>
using namespace std;
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class Time {
public:
Time(int, int, int, char) ; //constructor
void printUniversal(); // output universal-time format
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; minute=mn; second=sc; sep=sp; } // end Time constructor

void Time::printUniversal()

{ /*implicte use of this pointer*/ cout<<hour<<sep<<minute<<sep<< second<<endl;
/*explicte use of this pointer*/ cout<<this->hour<<this->sep<<this->minute
<<this->sep<<this->second<<endl; cout<<(*this).hour<<(*this).sep<<(*this).minute

<<(*this).sep <<(*this).second<<endl;} // end function printUniversal
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int main()
{ Time timeObj(10,14,24,"':")
timeObj.printUniversal();
system("pause™); return 0
} // end main
iy e Gl JUBLI Jasy
10:14:24
10:14:24
10:14:24
Press any key to continue . . .
el seiwd Fylo S Iliyd creferences a> |l 3lats Logd Lo
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// thisAsReferenceAsParameterReturnValue.cpp : main project file.
#include "stdafx.h"
#include <iostream>
using namespace std;
class Time {

2 85las dowdy 22349 Aol LS sl M.\:’:‘Lw‘

public:
Time(int, int, int, char) ; //constructor
void print(); // print time object

void time_modify(Time &); // using reference as parameter
Time &time_modifyl(int) ; // returning reference

private:
int hour; // © - 23 (24-hour clock format)
int minute; // @ - 59
int second; // 6 - 59

char sep;
}; // end clas Time
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Time::Time(int hr,int mn,int sc,char sp)
{ hour=hr; minute=mn; second=sc; sep= sp; } // end Time constructor

void Time: :print()
{cout<<hour<<sep<<minute<<sep<<second<<endl;}//end fun print
void Time: :time_modify(Time &T)
{ hour=hour-T.hour; minute=minute-T.minute; second=second-T.second; }
// end function time_modify All fields timeObjl must be greater than timeObij2

Time &Time::time_modifyl(int x)
{ hour=hour-x;
minute=minute+x; second=second/x; return *this; }// end time_modifyl

int main() {Time timeObj1(6,8,24,"':"'),timeObj2(4,2,20,"':");
cout<<"NORMAL USE OF OBIJECTS "<<endl;

timeObjl.print(); timeObj2.print();
cout<<"USING REFERENCES AS PARAMETER "<<endl;
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Use the reference as a parameter as a 4 5olase dosdo amsns aly LS 1iall ol

return value deol
6)jliaJl

timeObjl.time _modify(timeObj2);
timeObjl.print(); timeObj2.print();
cout<<"USING REFERENCES AS RETURNED VALUE "<<endl;

timeObjl=timeObjl.time modifyl(2);
timeObjl.print(); timeObj2.print(); system("pause"); return 0;

} // end main

NORMAL USE OF OBIJECTS

6:8:24

4:2:20

USING REFERENCES AS PARAMETER

2:6:4

4:2:20

USING REFERENCES AS RETURNED VALUE

9:8:2

4:2:20

Press any key to continue .
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6jliall
us.o,!) sl g 5)5‘.:\." Bl gamaded allall sda P.J:d’.wS .delete ¢ new :Lsa @.Al.i.;.b g Y-l ‘._?ln\.a.n se C++ aad Sgiees °

(pasiad | S8 o0 38yl Lla¥lg i il A ue Lla¥l ae Othalall cpada ol e
new alikiwl Lol 5)S1001 yup=ts delete Jolall agdsg < Jgzmall 5,100l adge Liluy J| pdge Balely 5)S1Al jaasts new Jalall agdy  °
iMelall sda alusiwd alall JSi!
p_var=new type; delete p_var;
type Jaoidl (o A olgin¥ 592l 5,ST001 ) Tpdiie LAk pdie Jomin 9o p_var crupail]  ®
:JlS
Time *timePtr=new Time;
Lo i (e 4 | pdige Loy dpady (yilly (ol o8N olidl ails cleutuls Lingl pgdiy cmlio pa> 93 oyl oLl &asluadl daglaitl pgas
:delete Jolall aluseiwl Sy (o yall L8 (e B39zl 8,STI| o goet] . (20 5l
delete timePtr;
g Aoy L B,STN o pomi o 03 (o9 timePer (o il alusiwls Ll yd5l! (ool asldl sl sleniwls daddadd| oia pgds  ©
(Hidew new Jalall (b8 ogllall yacaseill Gdsei] 4818 5y 5,515 Ulia (S5 o 13 . daiilud 08 Leld (el Bagims heap 4 gSd1 5,513 Olles ®
LD Bl Ly aledlly o Liiwdl | i dllacy mebidl agds O iz <new> &SWL.H alll § Syas cLidiwdl |dag bad_alloc e Ldiwd| udgs eiuws
puseiug JW) JULL o5le] i melidl obd melipdl § elidiw¥l dsdlas pis o L8 o(olelidiwdl dxllas 35Y (had § (wytd) dgsa> Jl> &
:Time Jasid! oy (258 £19i¥ 5,S1T1 jauaszd new Jolall
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6)ligall
// DynamicMemoryAllocation7l1l.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
public: Time(); //constructor
void setTime(int hr,int mn,int sc,char sp);
void printUniversal(); // output universal-time format
void printStandard(); // output standard-time format

~Time();
private: int hour; // 0 - 23 (24-hour clock format)
int minute; // @ - 59
int second; // 6 - 59
char sep; //

}; // end clas Time
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Time::Time() { cout<<"CLASS TIME CONSTRUCTOR STARTD "<<endl;
hour = minute = second = 0; sep= ':'; } // end Time constructor

void Time::setTime(int hr,int mn,int sc,char sp)
{hour=hr; minute=mn; second=sc; sep=sp; }

void Time: :printUniversal()

{ cout << setfill( '9") << setw( 2) << hour << sep << setw( 2) << minute <<sep
<< setw( 2) << second;} // end function printUniversal

void Time: :printStandard()

{ cout<<((hour==0||hour==12)?12:hour%12)<<sep<<setfill('0') <<setw( 2) <<minute
<< sep <<setw( 2) <<second<<(hour<12 ? " AM": " PM") ;

} // end function printStandard

Time: :~Time()
{ cout<<"CLASS TIME DESTRUCTOR STARTD "<<endl; } // end Time destructor
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int main()

{ Time *timePtr=new Time;
timePtr->printStandard();
cout<<endl;

timePtr->printUniversal();
cout<<endl;
delete timePtr;
system ("pause"); return 0;

} // end main

CLASS TIME CONSTRUCTOR STARTD
12:00:00 AM

00:00:00

CLASS TIME DESTRUCTOR STARTD
Press any key to continue .

>y

6)jliaJl

// allocate Time object

//deallocate time object

4 5,810 &S.ya‘.q..\." s

iy e malindl 1da oy
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Dynamic memory allocation deol a 5 EJS‘JJJ ‘:.S""“L"'"m M‘
ojligJi
i UasMa
abolie Jolat Luis al gl amy sliaisly Ladidliog pgdi A1 8ySall aude Loy cidloundll (any olyals Time ciall Lpd acdeiud 5pe JS § psds -
8yl
Aslacl JI Jguo4ll arrow operator (->) ) Jolas plusiw!) e lgdl o (IS 1T ydge ga timePtr (o il Olles -
new alikiwl Lpanass 08 Ml Axdlall ol dl) 2 Ladd delete Jalall alosicw! ok Ol s -
ts LeS al el |t alall JSAd) .new 5yleadl § Jaoill sl way initializer 4ol uds pudd| (aan amsell 88T A (S
p_var = new var_type (initializer);

Al (e 8yS1AN cgasas g1 Ll 93 ae L8 gie 09 of oy 2l Al 95 aukally
Time *timePtr=new Time(14,33,35,""); :g‘i S ej.p.'iﬂ dogla’ LS Gl ‘;Lnjd‘ tla.&'.l‘ Jouad Sas
S Gpall pday do malipdl duais Balel o3
p_var = new array_type [size];:4Jd | dalall il ‘a|..x.é=‘i_wl4 new Juolall dawlgs ldgiall (amass (Say
Adgaall 3 poliall sue suz size Loy
delete [] p_var; :g9xdl Jc delete e‘..\.é;‘i_w‘ usag.?ujm.cxﬁ.‘
Adgaall wd ddgamall il lgie B> iw [ old wicy A8gdns 52 &y 355 a1 L ol delete pss [] el.\.éd.m Ol Eu
M}MAMMWMYQM@YéiWﬁ.ﬁ'uiu&'ywigjQDM‘M&AJMEM@ui%.ngﬁi <l
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6)ligall
o Gl8 A la¥) 0 dll L o new Jalal (Solins ajaie 2dgasal (Say ¥ il Loy ciliane lia o ¥« (ol,281 Sligdins o (Soy
pamass Jolas Lie Lewlio Lol umy of O+ A4 eajia o6 Ladma ol 6 @ L8 liahyl S dil g (b mals ggms biiall S (o Bazl]
bl e psdn (g Adgasall
o i g JLI JLL
int main(){ Time *timePtr=new Time[3]; // create array of 3 Time object
timePtr[0].setTime(10,15,20,"':"); timePtr[1].setTime(22,7,55," ':");
timePtr[2].setTime(2,54,34,"':");
for (int i=0;i<3;i++){timePtr[i].printStandard(); cout<<endl;
timePtr[i].printUniversal(); cout<<endl;}
delete [] timePtr; system ("pause™); return 0;} // end main

CLASS TIME CONSTRUCTOR STARTD 2:54:34 AM

CLASS TIME CONSTRUCTOR STARTD 02:54:34

CLASS TIME CONSTRUCTOR STARTD CLASS TIME DESTRUCTOR STARTD
10:15:20 AM CLASS TIME DESTRUCTOR STARTD
10:15:20 CLASS TIME DESTRUCTOR STARTD
10:07:55 PM Press any key to continue. ..
22:07:55
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Container classes and iterators, Proxy classes dool A

6)liadl

2SIl ol (cmuly, S g 453Lel1 CaligaY!
s Jil LMl cleusdl puudsy oY) (o dc game wladud pasan ga5 « Bliedl blal usi e 8yle sa : Container class Ojlal! aiall
.thbéj vos ci!&j.” ‘JJ\::J| cabé?‘s w‘
linked lists alay| LI =51 3015 .queues JG I (stacks sluwaSLI carrays olé gaial | 45lall loa¥l JICAT pil o
UK e BaLe chyasy s yorma cyanis JUL praiall eng oy (6 Bl 3 3ySU o i o S13ySA1 ) By Sl 1,28 Gl Ciinall dadiule LLE

Bl i 3 5ySe o AST A 0980 O O3l ainal (Sasg 3Lkl hiall Gidue g

dl Jgegll aidy 4 oyl ciloglall | Jgsogdl aid cdive el Jusolds las| § desseiud| Jilugdl Jol e Byle ¢a @ Proxy class J«Sgtl caiall
wdigall dmay dhsyko
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dua il Bl static bﬂjﬁ‘

Utility classes and static function deol

6)jliaJl
static int count; Jio diiall fress apaill (9509 static &l Lo padl | dy gl oy divall Sgtun e il Al wic
int Student::count=0; wdivall Gass ety diall euwly Loy dl ae static (1S3 Ggus dliiy| daud sl piy Gadzetll alo (roso
count++; | gl S craio slaall 8oLy e
int student:getcounter() {return counter} sloat! ded werew U bl mlis oo ¥ La.Ja
Student s1,s2,s3; cout<<s1.getcount()<<endl; <SS main Lasy| ale s

@th.")-ﬁi 3929 OIS0 cuud! 3 o3l e Jasmiw

plgiz blayl Jalae caigall el I (oo al gl ol ¢l gy static Lal (e aal ol Gpai caiadl (e (58 Blatil Gguy ab duaidd 4oLl e
bdaalll cises 0y oo (LW g aivall ady aladl o (5T !

static float add(float x, float y); : Jiastatic tﬂjﬁ.ﬂ d,ai header cals (ous
float Calc:add(float x, float y) {return x+y ;} . tﬂjﬁ.ﬂ ala poud dog @Lﬁ\ LLISP.L!

tdigadl Sl | gl et 1 b el it A luasg

cout<<Calc::add(4,5)<<endI;

L"("‘i‘(“ A""
|
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Structures d2ols S|
6jliall
Jed> ol members Jzxudl slaci Gl lg Jxad| jpobing d,ais (Adlins $ 1930 (o0 0955 uB « poliadl (10 LS pe Acgazma sdmad!
il 13 3 Lo of el ae Jolaidl oScos JWllg il JSi domandl o parie JS I Jguosl (5Scaas fiields Joeud|
s § 3ll 0 (955 O s Wgaiall polic (S Abgaall e Jmud! aliey
;U Al alad) Bty ol Capad o oF S0y tdmad| cduyal  ®
struct structName
{ Declarations of members }s

Ao S lgdl L8y manll sylizey el g1 019K OF s 6d19) U] oy Aegcin struct Ao liall kIl Jomad| cisyad gy ©
(Al Slilus § Lple Lidyas a1 Lo pall
235 81 ¢ 0955 O soliall (Sles Ce> Auzmayy AS Blg Llty ugd (o Jamand| puolic dopas @
Abgiie Wolsy Jxud| cdnyai gy °
1 oS LS 39 T SIST Ay Jmand | s pad S0y LS graliptl) licasalll ound (rass syl 10 piog oy Se
struct structName
{ private: Declarations of private members
public: Declarations of public members }s
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Structures dzols S e
0)liaJl
JB o 4] Jgogll e Leadmy iyaa ga Lo ol lidas access specifiers Jguog laazs public g private oluesliall oliaIl @
Al e (public) mablindl el aeo> Jud o 9l (private) duds (o ,all ¢l
550 o sl 1a e S¥pmie o6 qupail] S o Aeliials el pSell (g Sl g5 prsas 4iLb Jmaad] aspal aay ®
: W aladl JSCaT syl
1. structName objStruct_name;
2. structName objStruct_name={initializer_list};
oo glad sy agdy ol mad! J) cdlay Eoo ddapaiy Lied g Jasidl ¢ objStruct_name £y Jg=io (o mpail! o3 (Jodl s &
gladll lia e objStruct_name ! 3|y 8ozl LLas¥l (pa o2 p2¥1 o35l 3,S1001 281 ga

o il § Lt bl cLacdl Ll 2o 433! g initializer_list &)l puall 4y § sousll pudll Llal (5955 (G Il g
. Jzeudl F99 (po Jgzmiall Sliledd) poliat ddluwl psd cllacy pudeiud g Jzeud!

Loy § paidine Ll ¥) el bl polic ae Jolatll 2uols al g5 of Glily polic 0585 O Jomud! clac¥ (S ttola dasdla
plasinl Ogdy Clas syl e patiin Ll LS cdadd oilily molic (£ ajlae] cdlaw casyal e cOlxud! pongl lia cuniall
2l Lol i3 e Jamadl cLacd Jguogll oSoy (g1 public 9o latl sin § ool A8Y1 Jguosll sume 09 tum Jgmagll Silsims

a1 1ia & AST agall Bliodl pon gl JLan¥l wic Hlasuws alind]
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: JUI ST a el & o Liad sl o sli] aa Time g9l (o0 Jgomie sLid] oy o LS5 B LS (8o
struct Time

{ int Hour; //0-23 Minute second Sep
int Minute; //0-59 Lunch 14 )
int second; //0-59 ---“-
}s
Time lunch={14,30,00,’:"}; 13 oS poliall A lai¥l qudll Jaad Eos

rlxawd! alasiwly Date ool casyas
th LS (Head!  pedd! cpgdl) gyl Sl ae Jolaild puseiun U Date ool casypald (Soy cdoldnn JSh

struct Date

{ int day; //1-31

int month; //1-12

int year; //any valid year
}s Lol (e c¥gmin (e upmail] Sy (JikLgDate: el § LS
Date d;

Date birthDate ={17,4,2005};
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Examples of struct deola 2 Eleud! (e dlial
6)ligall
liess dunia ol ASpd g abge wbily ae Julad! adaiuy Il Employee bacidl :oMzxud! aliaskiuly Employee Jasill cisyas
tdyatll e Gedomtd CMlmud! ol ddmicw! Sy . pd]| 3 | Jo¥! | (Gl 08,01 Al slasall cals gl
struct Employee
{ int ID;
char firstName[25];
char lastName[25];
char department[100];
& : st LS Employee booill (po(nlil€) w¥gomin oo muipaddl Sas Skl
Employee manager1;
Employee manager={2518, “Ahmad”,”’Ali”,”Programming”};
t s LS G yaddl § manager cals ol Judad (e
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Examples of struct deola 3 M| o dlis!
6jliall
iMzad| alasmiwly Point ool cdsyal
IS (oo dadill Cyal o K LA oY) Aler § Akl ae Jelatld oy of oSy g1 Point Joaidl Cispaty Lilial i
lially oliwdl g sgme e Lildlas|
struct Point
{ double x; double y; }s
:Point ool (pe ¥ gmie (pe i piail] a8y
Point c; Point center={0,0};
iy SIS (e o patll pudeiug of Sy dpue Siliby Josid Casyal g st 98 (3,811 o 1 (61 moms ¥ Jomand| i pa]
Mied gy bolail (o c¥gmin (o 7 patll Ao ddeiud | 2yl

4  Point laaidl (e p (458 iyl

Point p; . Point Laaill cyo iSO (yn PA Lol Edgdme Cisyas
Point pA[10];
Point *pptr=&p; . — Point el e p (01 lgie Somms ppir (8 A1 1d50 asyal

Point &pref=p;

Point Laaidl opo p (SIS pref dol aoyo casyal
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6jliall
(.) dass Joladl P9 Access operators J}E.'z)‘ dI Jyaj.ﬂ SHMelas e|mwt.3 C)}Sﬁj (PATRY &1 31 Leosd a5l Jxw J}E.'» dI J3.4a3.l| TR
b dspaddl ol e geiall goladl i paddl ae puiug gl dot operator
o Waddl aluseiwly pud! (po slidiwd] Sy doyadll § Slypdsll alusiul Jl> § () arrow operator peud| Jolas pusiuay
- (HildName) b LS (s o pidss S Jadl Jim Jf o
radld] deladl Lol IS (po Jmad | AI3 (e pan 1 (RIS sl s Jeasd | Jed> Jl Jguo ol G dlelall oia uds

Struct_object. member_name;

Struct_object->member_name; //or Struct_object.(*member_name);

cin>>lunch.hour; iSO Sos Time ¢l (e lunch 58U hour paiall dad Jls oY Mied
cout<<manager.lastName; :ciSGg Employee kol o manager (b85S lastName jaiadl dod (o yal

t W) aladll LS (Soy yh5dl Fddls Axdlio ilS 13 Lagd Date looidl (0o d (58U month poiall dagd Lasy  ©

if (d->month>12||d ->month<1) cout<<"Notavalid month”;
3i

if (d.(*month)>12 || d.(*month)<1) cout<<"Not a valid month”;
duaid) dglgl Gudoit (s gdll cle * 3929 Aeals gl s LeS
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Structs in memory [:A a)SL.\.N 3 S zed| o =
&)LigJl
oo pe e oy A gdiall jolic ( jaic Sl ool ©
8,ST I s A8 gagall ol gic dd e S Y
il 1] iy ld| bl suny g pian poill pam 5lidiay 8ySIUI (raus 7 L3l sy ) Al

Tadas A48T 095 w8 Joadl (pass Lo warie S| Jgwoodl Acdos o Bol8 pa (809 8ySTAU1 (pass cidlmand | e oy lolas i Sty v/
ByS11 o Rl p g J g iows JUllg Adlisen § 1930 oo (0985 U8 el prolic oY

Jmadl 1da ¢35 (e SIS e il liedy (ddlud! 83401 (§ danyats Lied i)l Employee Jxud! Lot oSt cdeloall sia s gt v
t b LeS

Employee manager;

= pgdy O il e sy manger Jxudl e mipadll o) J1byte ] zli=s char pidll (o355 ($3 4bytes | 7 Lises int el Ol LB
oo Teda 4| oiluldl (base address wlu¥l (lgic £y gladll lia § lgie B\ RAE M R RV (i 154bytes dozs 5,S1U1 (o g Llad
Ji8ag...manger.firstName guaall Lanses AL o 9 )dadly ol Slldl cmanger.ID gnall Lnnes wl_wm Ol giald!
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Structs within structs % Szad| (rasds DMlzad| iy
dseoln
6)ligall
gy by blal e 0985 O ey Leil g cdlaun bolesl oo 0955 0 B9l e Leld cJaes (6T (0 0555 0T oSy Jamand! sliae O Lo
ezl of Slbgiial
tdh LeS cnendl e oMl | ey 2y pimniadl 43Lis s Employee Joeadld Galud| cinyaid! yughas (S
struct Employee
{ int ID;
char firstName[25];
char lastName[25];
char department[100];
Date birth;
Date hire;
}s ,
el i @iy oo JuB 4l pad @35 0 Date Joead!| 098G o oy Lads
th LS JUL it e Lraud oyl Date poill (0 Joad!| polic | Jguagll S ULl o da 3
Employee manager, cout<<manager.birth.month;
Ly did] S Gl Fdg nested structures s lud! cMzewd! ol Gyl Ml e Leasynd 3 goioms (I dlzmwdl (£

.hierarchical structures
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1 oMeeud!
deola
0)liaJl
<dgll deldat printStandard ildly & Swall dapally cdgdl dcldat printUniversal Je¥l Time ool loceiuy camals o yaly o gdiw
bl Laally
I oo Aeldall aals ) el ! o yopad Jf 6353 Lon ol o8 UK e Time Joeaud! &l opgbic JaiwsS olisl Aeldall asls o Lo
Jrad! e dag L) qudd) Jyoas &"‘L const il gdl ol olda podeiug o (et La a3 ie Jldl ga LS Lideuds el..d.ﬂ C393) Laglie
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
// structure definition
struct Time {
int hour; // ©0-23 (24-hour clock format)
int minute; // ©-59
int second; // ©-59
char sep; // :
}; // end struct Time
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2 oMzl

void printUniversal( const Time &) ; // prototype ~——| printUniversal mldl 7394
void printStandard( const Time &) ; // prototype |

printStandard amldl = 394

int main()

{

Time dinnerTime; // variable of new type Time <« dinnerTime ;38 i a3
dinnerTime.hour = 18; // set hour member of dinnerTime -

dinnerTime.minute = 30; // set minute member of dinnerTime
dinnerTime.second = 0; // set second member of dinnerTime

dinnerTime.sep = ':'; Jeaz| @b sliw!

cout << "Dinner will be held at “; printUniversal( dinnerTime) ;

cout << " universal time,\nwhich is "; printStandard( dinnerTime) ;
cout << " standard time.\n";

dinnerTime.hour = 29; // set hour to invalid value
dinnerTime.minute = 73; // set minute to invalid value
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3 o)l
&)Ll
cout << "\nTime with invalid values: "; printUniversal( dinnerTime) ;

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

// print time in universal-time format

void printUniversal( const Time &t) printUniversal ;5 548

{ cout << setfill( '0') << setw( 2) << t.hour <<t.sep
<< setw( 2) << t.minute <<t.sep<< setw( 2) << t.second;
} // end function printUniversal

// print time in standard-time format

void printStandard( const Time &t) — printStandard a5 568

{ cout << (( t.hour == 0 || t.hour == 12) ?

12: t.hour % 12) <<t.sep << setfill( '9'")
<< setw( 2) << t.minute <<t.sep<< setw( 2) << t.second
<< (t.hour < 12 2 " AM": " PM") ;

} // end function printStandard
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