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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++ 4ad § da gl Aoy Amapdl ,oloskus e -[2]
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class ClassName
{ public: declarations of public members
private: declarations of private members
}s
class ClassNam L) JSaI
{ private: //this keyword is optional
declarations of private members
public: declarations of public members};
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oLal
gl Sbily ae pusiud| Time Caiall Casyal
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
Jwoladl 30l o Aslidl (Aa B e lud! uyaees M5 (0 B gdl daid Lyl @05 Lo
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&leased! i public member functions dladl cLacY! 2 gl adsLudl ayl gill JSC&T printStandard g printMilitary
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‘  Date laodl (po d (p38 oyl

Date dA[10]; . -
Date *dPtr=&d; « Date laodl oo d (53801 ol gie (Saoy dptr (3 ) 1 di5a Cauyas

Date &dRef=d;

< DateJa.q.J\u.odujliU dref darol >R hﬂi}.’j
i st LeS Date ool caoyad (Soy cildie JS40 :Date Jaoill Layyas

class Date {

public: Date(); //constructor
void print();
private: int month; int day; int year;
}; // end class Date
Date d; i b LS Date ool (o w¥gmin o mmaidl (S ©

Salaiw¥ly JB oW al o5 dule aniw Point caiiall Li (JUalt &8 4) Employee Caypad e JUL
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Examples of class [ZV 4 d‘.ga%’\ O Mi

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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Ldawlgs oySas 4B¥ U39 access functions Jgyo gl 2l o3 pul sigall public pudll froys 48yl ¢ Lacy] 2 o
wdigall 755 (e private pudll Gais 48 yall elac¥l Sbled ! ) 9o ol!
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#include <iostream>
#include <iomanip>
using namespace std;

// defining Time as abstract data type
class Time $ Time Caigall Casyas

{
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public:

Bxamples [ZV 1Time auall Jle

void printUniversal()

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

6jliaJl

// 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 p.««.EJ\

// @ - 59
// @ - 59 T
// :

// end class Time -«

Time il Gyl Ll
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Time: :Time() < iiall z A IS 43S Constructor g i: aladdia

{ 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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6jliall

int main()

{

Time t; « t ol (SIS Cauyai

cout << "The initial universal time is ";

t. printunivepsal( ) Y The initial universal time is 00:00:00 x| A8%1 p.g_v\ deldat printUniversal

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

t. pr‘lntStandar‘d ( ) 5 < Theinitial standard time is 12:00:00AM 45| 481 @al) delLda] printStandard

t.setTime( 13, 27, 6, "!") 5 ol g ) oL il ol i

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

t. pr‘intUniver‘sal ( ) 5+ Universal time after setTime is 13:27:06 s.icud| @uall 4cldal printUniversal

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

t.printStandard(); «—| Standard time after setTime is 1:27:06PMs il @uall dcldat printStandard
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deola
¥ it
t.setTime( 99, 99, 99, '!') ; - ol Al @uad sl als ol il
cout << "\n\nAfter attempting invalid settings:"
<< "\nUniversal time: "3 Universal time: 00:00:00 &axall cuall 2clls
t.printUniversal(); cout << "\nStandard time: ™;
t.printStandard(); cout << endl;.— Standard time: 12:00:00AM Lamsall oeall 2clls

system ("pause"); return 0;
} // end main
AL s Joead o Sy Bslaad | malipd! ) ey
caiall iyl gyl slac al gl §b isyad @3 Lad cdivall J5 s printUniversal gaadl alidl cisyad o5 v/
wdigall oyl gyl eLac¥l anl gl Caspal gdn] FLud !l da (oo (A6 Lesd cainins (i Joladl al i cuw)
sl e (ol pan O Olass w2y iio Bagddl ) elias! Sbiled! pan Zins Time() Gl ol psdy v/
Bousee Ul Lids Time
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Lo poe Jl> §9 Bllaall dardll Amyo sliis | ae Time Jaaidl (o (o pidl Busis %o slac setTime() mlidl agdy v/
Jeoladl Bymall (1) 5 Bauadl gudll joio dedll Lajllac ooy
Geudidly ouoledll Fawdidl Time g9l o (o)l @8 Aelday printUniversal o printStandard olald! a4, v
S ySuaall
deldo M5 (e 23 JasY) yiie Aol degdll dibacl sllacls Time Jasidl (o ope cLdily Time € daglai)l agis v/
(g lbdd) adeudidly (o yall |da ou
63 SLledl guant pao Aardll slinls al8 5 el Azellio e o i e i setTime(99,99,99, ') mlill ol Lasy v/
Dyl Jus s g Aellio sl Aaed yo el o
Ll ool oyl o Llasogs IS5 (e ciigadl Zaladl sbiac¥l ol 5ill Jouoall (1) dads Jalall alusiw! ooy v/
Jadd Lol 3 IS (e iiall Cas 2l (resss ciivall sbacl S| Jguo gl 03 451 a3 « guaad
e Uas Ul Jary g p2ill ol thour=10; gyl il oo e (o § AW Aarlaill 2dLsk Lied Sl § v/
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ﬂ_% 1Time Liall &:‘y 2399
oLal
// prog2Manara.cpp : main project file.
#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

void setMinute( int) ; // set minute ___ |

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

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 =

Dy

6jliaJl

return
return
return

output

output
// © - 23
// @ - 59
// @ - 59
/]

2Time divall al o5 a3343

minute<— getalys ayl Jl get palill cisyald mios 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 auall &:‘y 2399
el
// 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 ailgd anyl Jf set paldl LS avie5 @3

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: O;} // end function setSecond
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deolo
oLal
// 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 bauoll &:‘y &)5"
oLal
// 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('Q"')<<setw(2)<<minute
<< sep <<setw(2)<<second<<(hour<12 ? " AM": " PM") ;

} // end function printStandard
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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() P

T . " . get g set aylgs (pa BolatuY]
<< Minute: " << t.getMinute() =

<« " Second: " << t.getSecond()
<< " sep : " <<(char) t.getSep();
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LE%l 7 Time divall al o5 aa343

deol o
// 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 sl i sl Aaall Aslidly: C8yeaS Layud iy oY1 i glay Byl Aoy 71,5 o3 ]
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#ifndef TIME1l_H rslale B ) dosuds 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 <iostream>
#include <iomanip>
#include "timel.h"
using namespace std;
Time: :Time()

{ hour = minute =
} // end Time constructor

second = 0; sep="'

3 dzmapdl poguaidly Sl ( Juadd)

.'.
° J

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

{ hour =
minute =

(h >= 0 & h < 24) ? h: 0;

sep =(sp ==":')2 sp : ':';
} // end function setTime

(m >= 0 & m < 60) ? m: O;
second = (s >= 0 && s < 60) ? s: O;
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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 <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) Cllaadlall (lany aad AANAEY cldla) ) Juu
dan al) 08 La dda jan olalddl g uubl\ Aol e Oladdleadl #dendif s #ifndef Ol sl delew
el ) ganal) gaill 71,3 ate gl g1k
TIMEL_H <iiall iy 25 ol (8 (e gote o ol laia Ci e o€ TIMEL_H ael ciiall (IS 1Y) o
(A B A3l giaa 1Y 1Y Vg Lol Y cilall @l giaa 7 dia g Hdefine 4 sl aladiul
Cliadil) ad s (TIMEL_H ol ) cilall) ciiall 1)) a8 cisS Gullill g SN cpdlall 8 BaY o
Tl e Glsa () (B Lgaladiial g 43l giaa ) Jgua sl
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(S G iS5 Aluy e sdudiy i g (ol ‘éij il initialize i oo Solaia¥l Sas ®
Lo ySds dldl al gald w5l 31 eIy B9 Time aiiall dldl sl gl (o sue dupal ©
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Time:Time()
{
hour = minute = second = 0; sep=";

}// end Time constructor

:JS4dL Initialization list =) 4 alaseiw! (Sasg LS v
Time::Time() : hour (0), minute (0), second (0), sep(":')
{
}// end constructor Time
sy «ols Linas Lany 0yl ity dasdll Leiaring csbungd Loy Sunmls S 8 " duly ctungiy palill ool U35 3 Lia
‘5)91 Jlesl Jaid o—ux] | e‘.\.éa‘i.d OSag cddslud! dasplall s & s 4ds ylall
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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 ¢): hour (h), minute (m), second (s), sep(c)
{

}// end constructor Time

oo 3 L LASY (nalises gl plusinl o Sey  ©

Time £(15,25,54,"');  JUT U e Aol alseials Jo¥1 v/
Time t1=Time(20,15,43,"'); rJUT UK (e ol alaiinly LS V0
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// Assigning and passing parameters to the constructor function
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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class Test { public: Test(int x) { varl = x; }
private: int varl;};
int main ()
{ Test objl = 987; // passes 987 to varl

system("pause"); return 0; } // end main
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// constrDeconP47.cpp : main project file.

#include <iostream>
using namespace std;
class Time {

public:

Time(int hr.’.lnt mn,1n’F sc, c.:har sp) PP A il S5 i gl Al

{ cout<<"construction object by values: "; -
cout<<hr<<"\t"<<mn<<"\t"<<sc<<endl; « Sl il AL 35y (o3 Sl iy o 71 A
hour = hr; minute =mn; second = sc; sep= sp;

}

~Time() . _

{ cout<<"deconstruction object having values: "; pldh Gl AT e i Albu

cout<<hour<<"\t"<<minute<<"\t"<<second<<endl; _ adlgl) ol Al 3y o3 Sl iy ad 213

}
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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 (38U LI aladl deass

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

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

A

t2 JoLad! (580 L) sl s

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

{Time t3(15,25,35,"':"); auto g¢i 13 bl (580 L el Juass

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

static ¢¢3 t4 =l 3SU SLI ) dass

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

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

system("pause"); olud! gany § gyl 6y of JWls main eyl alill U ogall die puell b dudis
} // end main — Lbas €3 3t5 J asldl ybow } polidl dule b 3lieg { SLalI Slaidl Jud 4dlin| wlg8l aung die
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construction object by values: 10 20 30
construction object by values: 30 40 50
MAIN START HERE

construction object by values: 15 25 35
construction object by values: 40 45 50
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...
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Time t=bedTime; : Wl zmadl Ol& Litic Time ciiall (o bedTime, mealTime 02152 Lud (o8| Eqa,...u

Time t(bedTime);  :z il 4l ga9 Time aiall e gy oo brgaia L‘mﬂa.a;u.a.\
bedTime (v &euds t (40! g ‘51 «2lls 8,511 81 90 J) bedTime (o4l elaci aud (3 (g t oyl 8yS1001 arasely o gds LeadSy
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Time t=Time(11,30,55,"");

) el o5 (w9 25 Time (o,8 o Lid a:u*ﬂa." P.j.&."j.s g)Ld‘ pSeiud ‘..5"\."3
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const Time noon(12,0,0,"");
(PN 1 e s Uglma die Uns il @ing Ul | I o 8y el ] Aogdll cllac ] Time Jacidl (e noon colill (o pall iy pad @3
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#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; /* */ }s // end class Time

—#endif
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#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) |
{ 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") ;} // end printStandard
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// constFunConstObj.cpp : main project file.
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#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

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

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

<  iuey noon.printStandard() jlaud! gulad @3

system("pause"); return 0; )
: cols i ol pe s Uglxs
} // end main b IS0 Jgumgll e by
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o ve Al o]l e o3 (> ‘_3 ch-" o i o wle Q const —ayo|gll a9 I e ol @L?.N ol v i 5 @
o2l e mmaidl Jaw Bluy § const asolgll ag IS (e sl
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noon.setHour( 12) ; // const object non-const member function

noon.printStandard(); // const object non _const member function
lid Lapds of cbiled! osd | Jguesll printStandard g setHour il pe laylidl Jglomsg ccull (o2 92 noon o ,all oY elldg
¥ i ) il Uns bl el oy JLLg colidl o il

.noon ol (ol dslan) ed slach coli ad b gag clidl s aled U3 § Loy eyl Slalisena LGl °
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Friend functions, friend classes
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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=1ij; 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;}

Aot clac JolS Ui Jgso ¢l bJa.L.«.g H ¥| MyClass —aiall @ b..p.c L.)L? ] sum() @L?.N °
E lgpae Lol Lud @l Juy Leo dadid) Lolas alasiwl O9s sileviuly = blayyl Jolas Goy dduyad o3 sum () plidl ©
wbiall
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#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 Lze 7vall b ga dolill Jgdall | Jguogll Min aivall adaiug  ©

Ol B gl e cms B caivall 3auo A Cains 0950 (61 Lie leud ¥ (0Say (5805 Lty (1SCas¥g 4> gias ddyo A8l
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// header Date.h
#ifndef DATE_H
#define 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 "date.h"

#include <iostream>

using namespace std;

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

{ if (mn > 0@ && 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 leap year and 100,1900, 2100 not leap year
/* calendar year > solar year by 11 minute and 14 second = 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

}; // end class Employee

#endif
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// employeemainlF.cpp

#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 *]ast,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) ;

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 61|82



: [AY/ slnel SlluS CByas o (e oolye] al il
Employee.cpp ! Jl alll aof 5 ool s 7 (Composition) 5| iial
mu4g;

length = (length < 25 ? length: 24) ;
strncpy( lastName, last, length) ;
lastName[ length ] = '\@';
cout << "Employee object constructor:

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

} // end Employee constructor

void Employee: :print() const

{ cout <<lastName<< ", " <<firstName<<"\nHired: ";
hireDate.print(); /1717
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 <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.
#include <iostream>
using namespace std;
class Time {public: Time(int, int, int, char ) ; //constructor
~Time(); //destructor
inline int get_second() { return second;}
inline int get_minute() { return minute;}
inline int get_hour() { return hour;}
inline char get_sep() { return sep;}
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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) //Independent function

{ 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 Gsland| malidl Jlmig 7yt Alasdlay
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int Time::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 <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();
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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)

{ 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 <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
oy e Gl JULI Jany
10:14:24
10:14:24
10:14:24
Press any key to continue . . .
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#include <iostream>
using namespace std;
class Time {

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 OBJECTS "<<endl;

timeObjl.print(); timeObj2.print();
cout<<"USING REFERENCES AS PARAMETER "<<endl;
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return value deol
6jliaJl

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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6)lioJl
OSan) Judiid| g 8,815 59 gamaseid allall sda o Beiud .delete ¢ new :Lua é.nb.;.: Y- YD-L ] ‘._?ln\.a.n e G+ 4ad ggizs °

(pesiad | Jid (oo 48 pall Iolastlg iy pattl 2 bolas¥l e cabolall oada al il
new aliakiuly Lamill 8,S1U0 o=ty delete Jolall pgdig jomamll 5ySTIl adg0 &l ] pdige Balely 3)SIUN parasts new Jalall agdy  ©
iMelall sda afusiwd alall S|
p_var=new type; delete p_var;
type Jasidl (e A olgioY 9zl l 8,S1AUN ) o Al pdiie Joomie 90 p_var crupail]  ®
:JlS
Time *timePtr=new Time;
Lo i oo ) Tydigae Laciay iy ooyl (oliedl ool 8% elidf aals Lo siuols Loyl gy cisslio pams 93 ooy lddly Ayl daglastl pgas
:delete Jolall aluseiwl Sty (o yall S8 (o Bigmoel | 8ySTN yoypmmid . (o0 pa !
delete timePtr;
oy Aoyl 8ySTAT0 g ges oy 03 (o9 timePtr (o yadl alusmiwls Led| pdsl!) (ool asldl pld! slediwls dogladdl oia pgds
o Lidw new Jolall L8 Lokl avaskidl ddsei) 48K 5, 5,513 SJla S6 o 13) . daiiud o8 Lild o]l B5ouzs heap dagSI 5,813 T ey ®
L | il ?U.E.He e LYt i 4ot lags bl agds o) s <new> wai,.n <& Lé B yaa cLidiuY] dag bad alloc oLt wles eituwg
puseiug JU! JULL ople! e olidl (L8 malipd) § clidiw! dsllas o5 o L8 ((Solebidiuw) doxllas G0V (Lind (§ yoyd) dgsa> Jl> §
:Time ool oy (258 ¢1gi 5,S131 jauaszid new Jolall
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6jliall

// DynamicMemoryAllocationZ7l1l.cpp : main project file.

#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; // © - 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

6jliaJl

// allocate Time object

//deallocate time object

4 5,814 éﬁ\q.ﬁ‘ s

iy e malinll 1da Jony
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6)liall
:Uasdla
t’a\.&a Jeka! L.uﬂ ab.‘i." oo Jhaisly Lrddling podi @J‘ 5,4l TR Loy ouad! (aay ¢l >l Time Caiall Lpd poeiud bya S ‘3 podi -
RY-IA|
Aslacl J| Jguo4ll arrow operator (->) ped! Jolas aluseiw!l o lgdl (o OIS 1T 1di5 g timePtr (o 4]l Olles -
new alikiwl Lpanass 08 Ml Axdlall ol bl 2 Ladsd delete Jalall alosiwl o Ol s -
tsh LS al e 1] aladl JSEST .new B leadl § ooidl pl day initializer 4o puds oudll ann Aaiosell 5,100 &g Ss
p_var = new var_type (initializer);

Al (e BySIAN cgaras g1 Slibed! o3 ae L) gie 05 oof ey 2t Aol 93 audally
Time *timePtr=new Time(14,33,35,""); :g‘i S ej.p.'iﬂ dogla’ LS Gl ‘..;ujm tla.&'.l‘ ool Sas
S Gpadl g e mabipdl dudis alel o
p_var = new array_type [size];:4Jd | dalall daall N..x.éﬁ.«.ul.) new Jolall dawlgs ol giall (amasd (Say
Adgaall éﬂal.i.d‘ e oy size S
delete [] p_var; :g9xdl Jc delete e‘..\.é;‘i_w‘ OSey Mjmjy.zﬁ
Adgdall s Bgaiall dylus Olgie Sds piw [] oled wicy Adgama g2 80y 3]yl ol delete pss [] e‘.\.éL‘LM Ol Eu
MMMMWMYQM@YéiL@%’@uiuﬁqywiﬁjQ\ﬁM‘M‘gﬂﬁbw@uiwwjﬁi <l

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 80|82



W

Dynamic memory allocation deoln 6 E)S‘.:\.‘J ‘:.S""“Lq"d‘ M‘
o)liaJl
68 Aolun¥! 0edll L of new Jaladly LSalins daiase dgisal oSas ¥ 4l Loy Aiane @il o ¥) (a1, Slisiian samass oSoy
oo Jolat Louie Lewlin Lol amy oF Ot 430 o (L Lamas ol (00 o 8 il S i g (il oS Gy aiiall 009 (o @Al
bl el psdn (g Adgaiall
a i | g JUT JLL
int main(){ Time *timePtr=new Time[3]; // create array of 3 Time object
timePtr[0Q].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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6)liadl

2S ol Caligat! calyy Sl 5Ll il
sda Jil L Slessedl @udsy « (21pEY1 (0 Aegazme oladud caias gag ¢ BliaY! blal usl e 3yle g4 : Container class (k)| caiall
.thbéj vos ci!&j.” ‘JJ\::J| cabé?‘s w‘
Jinked lists aayl ALI 51 ¢UUlg .queues JGs¥1 cstacks &lwaSd| carrays oo gaml | 45500 Loyl JCAT il oo
U5 e Bl CByag A yorma (o JU| praiall s il o6 By 9 0y SU1 ol o o lyySU1 ) AglySall 2 05l higall aipsla LILE

Bl uds 35580 (e AST dd 0985 O 3L chinal (Sasg 3L iall Baie s

dl Jgegll aidg 4 gyl cloglall JI Jgagll ad bis el Jisolds plas| § doaseiud! Jilugl! dl e 3ylee ga : Proxy class JuS¢!l caiall

cBladl lia § Laleial §las 7yls ASoll CilinaYly &35l Bliua¥ Lagin § Goad! o]
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Utility classes and static function deol

6jliaJl
static int count; Jie caigall g casyaill (9Sug static il e il fia cisyad o caiyall Goiues e piid Axlatl ic
int Student::count=0; wdivall Gais ity diall euwly Josydl ae static (1S3 Ggus ddliiy| daud sl piy Gadzetll alo (poso
count++; | gl S craso slaall 8oL e
int student::getcounter() {return counter} sluad! Loud s g ! 2 pls fpe Y lads
Student s1,s2,s3; cout<<s1.getcount()<<endl; <SS main HLasY Cals o

‘L&Ll.b.")-ﬁi 3929 OIS0 cud! 3 oSl e Jasmiw

plgir byl Jolas divall puol I (p0 aal g1l oda ¢lus @iy static Lol e 2l gl Gy aivall e o8I Blaid) Geuy mls deaiil A lall wic
cbdaall cises 0y o (LW g diall ady aladl o (g1 !

static float add(float x, float y); : Jiestatic @bﬁ.ﬂ d,ai header cals (pous
float Calc:add(float x, float y) {return x+y ;} . @bﬁ.ﬂ ala poud dog @Lﬁ\ &;LISP.L!

tdigall HLas | b s 1 ] s aSS Aolusg
cout<<Calc::add(4,5)<<endI;
lsidl g aiall tJS Le¥ I Bl Q«@‘j.‘ é"' —alll S g e éi Jony EAUJ}." Qi U CEJE 9 F el :dlasdle ,9 @.‘5:.“ Oj&;—w
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6jliall
Jei> ol members Jzxud! clincl Gloxlg Jud! poliny cdya5y (dalize $1950 (ro (1955 W8 poliall (e Aipe Acgazme idmaud!
il e 3 Laosies of padll ae Jolatdl (o Say Jitlig ydilee JSiy Jomaad |y pmaie IS I Jgios ! (S fields Joud!
s § 3l1 0 (955 O s W gaiall polic (198 Adgiiall oo Jmudl alizey  ©
;U Al alad) Bty ol Cayad o oF S0y tdmad| cduyal @
struct structName
{ Declarations of members }s

Aroud delgdl L8y manll sylizey el g1 0198 OF s 6l9) Uzmand! oy Aegin struct Ao liall kIl Jomad| cisyad gy ©
(Al ol § Lpke Lidyas a1 cldyal
235 81 oo 0955 O polinl] (S o ey AS Blizg Loty (gD (o Jamand| ppolic dnpai @
Abgiie Wolsy Jxud| cinyad gy °
1 Lo LS9 Tuagind AT my domad| iyl (S0 Lo ualipl] oliasatl] pod (oo ipail] 1 ping ol g
struct structName
{ private: Declarations of private members
public: Declarations of public members }s
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o)liaJl
Jb o dad] Jguoell e Leaday Cdyas 9o Lo of oliday access specifiers Jguo9 laa=s public g private olue>liall oLl @
il Je(public) melipd! el e Jid oo 9l (private) duds o ,al ol
Jal s peidl 1da (e c¥gmie o mpmatll JUS (0 dalidinly cudl (Sell g @bl g95 muay 4l Jmwdl cispal way
: W aladl JSCET! syl
1. structName objStruct_name;
2. structName objStruct_name={initializer_list};
oo g lad jxoy 09 ol ad! Jf cdlay G ddnyaty Lied gl Jasidl ;e objStruct_name £y Jgmin (o mpaill @3 (Je¥ U2 it
gladll lia e objStruct_name oYl $Mblg szl blasY e (ol pEY1 (it 5,811 231 90

O Eﬁa'ﬁ‘ Q LJ alLlal! clacy Lyl e 44d) ¢is initializer_list 4510 N.E.N Ay Q XRESY N.EJ| Ll (955 ‘&,Sl.ﬁ‘ JSCEd Q
. Jead! g9 (o J,.zu.u QUL_HJ‘J.gaLLaJ adlan! Nj sllach a..\.én‘i.uﬁg Jzeud!

Ly § patdie Ll ¥) ey SULl polic ao Jobatll Lals ml 5 51 bl polic 0385 o Jaad! sl Sas sola Aasdl
ol il gy s uyal e paidi Ll LS cdadd oilily molic (2 Lajlac] cdlaw cispal e cOlzwdl foisl lia cunazal
il Jol€ S o Jmad! clincY Jguo gl Say ‘51 public g2 Ulxtl sda § ol A8Y Jgeooll dsumme 0950 S Jguogdl Slauma

oY 13 3 AT psa gl Bl £ 909 JLati¥ e jlimung «golid]
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t JUI ST ol il & o Liad sl o sli] aa Time 90! (o0 Jgomie sLid] oy o LyS39 B LS (Sa
struct Time

{ int Hour; //0-23 Minute second Sep
int Minute; //0-59 Lunch 14 30
int second; //0-59 ---“-
}s
Time lunch={14,30,00,’:’}; t o LoS poliall 2l qdll o Eo

rlxwd! alasiul Date ool casyas
th LS (Head!  pedd! cpgdl) )l Sl ae Jolaild pusiug U Date oo casypald (Sey cdoline JSCh

struct Date

{ int day; //1-31

int month; //1-12

int year; //any valid year
}s Lol (o S¥gemin o il QS.q«J.ﬁngDate:l&.oS"éLss
Date d;

Date birthDate ={17,4,2005};
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6)liall
iy duwye o 48,4 d abge wlily ae Joladl adaiuy gl Employee ool :oMxud! aluasiwly Employee laoil cdiyal
il s Gedoeid cdlmadl alieiul (oScos a3 ol ¥ oW ¢ 11 3,01 il alagall il ol
struct Employee
{ int ID;
char firstName[25];
char lastName[25];
char department[100];
= : st LS Employee booill (po(nlil€) c¥gomin oo iyl Sas Skl
Employee manager1;
Employee manager={2518,“Ahmad”,””’Ali”,”Programming”};
t s LS G yaddl § manager cals ol Jidad (e
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6jliall
iMzad| alasmiwly Point Jooid| cdsyal
lially oliwdl g sgme e Lildl s
struct Point
{ double x; double vy; }s
:Point ool (pe ¥ gmia (pe 7 piail] 48y
Point c¢; Point center={0,0};
iy SIS (e aparll pudeiun of Sy dpue Siliby Josid Casyal g st 98 (3,811 o 1 (61 moms ¥ e | s pa]
Mied gy boleil (o c¥gmin (o 7 atll Ao ddeiud | 2yl

4  Point laaidl (e p (458 iyl

Point p; ] Pointhedl e SL10 o PA Ll Abpiins e
Point pA[10];
Point *pptr=&p; . ——— Point Lcidl pe p (601 Olsie Goomy ppir (518 I j-dige iyl

Point &pref=p;

Point Laaidl ope p SIS pref dal a0 a3 yal
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6)LiaJl
() dads Jalall (29 Access operators Jgdcll | Jguogdl cdlolan plasiuls (9809 Lebiiad of Leosd adyal s Jodo ) Jguosdl oy ©
=l héij’.ﬁ‘ji o gmiall goladl iy padl ae pusiug g I dot operator
e pe Aadidl aluseiwly ped! e s Ldiw! (Saag ccduyaidl § &l digll alusinl Jl> (4 (->) arrow operator pud| Jolas puseivng
(HFldName) s LeS Gaopd ot pose o el S
) Zaladl dnall IMS oo Joad! 23 (e pmy g1 (RIT ool alideinls Jxad | Jgdo I Jguogll § cdlalall oda wuds

Struct_object. member_name;

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

cin>>lunch.hour; 1SS Ol ey Time g3l (e lunch (58U hour paiall 4ed JLso¥ lied
cout<<manager.lastName; :-iSSg Employee laoill o manager (bl50 lastName jaiadl 4o o yal
t W) aladll LS (S yh5dl Fiddls Axdlo cilS 13 Lagd Date ooidl (0o d (58U month paiall 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”;

duaidl Bglgl Gudoi (g dll cule * 3929 Ausals dugind| cumy LS
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Structs in memory PA 5,1 Q M| (s pRS
daola
ool

8,ST000 crass Wb gdyall olgie ddpme Js¥1 V)
i) 1] g lud | o lindl suny cagpuine $oill e sluides 3,811 cpasd 7Lzl slparl 2alitd) v/

Toins A8T 00985 ub Jomad| (s Lo maie ) Jgvosdl ddas o @ld ae oSUs 8, ST cras clomandl oy oy Loles aliis Sy v/
.S)S‘..:\J‘ O dalises P gx> Jdl c\.‘n’.:-_'i J‘.ﬁ\.@%&‘yi Y QjSS..\é M‘ﬁ\.’gﬁ- QEI

Jomadl 1da §93 (ra SIS e il liedy (ddLud! 83401 (§ ddnyats Lied i)l Employee Jxud!| Lot oSt cdeloall sda s g1l v
t b LeS

Employee manager;

o pgdy o caid!| e cdby manger Jxudl (o mmad! o) byte | 7z lizs char pdll (o355 ($3 4bytes | 7 lies int oydl! Ol Loy
oo Teds da)¥! olyldl cbase address (bl ¢slgic (£u gladlllda § olgic Jol cJzmad! 1da @b (3] 154bytes dazs 5,ST01 (0 plnd
1i&a...manger.firstName gaall Lnnies &L (g pdaally edd! lisld! cmanger.ID gaall dninses wl_m O giald
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6)liall
gy wbily blal e 0985 O ey Leil g cdlaeun bolesl oo 0955 o B9l ud Leld cJaes (6T (0 0555 O Sy Jamand! sliae O Lo
ezl of &ldgiial
st LoS cnentdl ey codlel | ey oy pimiad| 4Ly Employee Joeudd 3 Lud! is yaidl yaghas (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 @3 0 Date Joead!| 098G o oy Lads
th LS JUL it e Liasd (o yat Date §oill (0 Joed| piolic J) Jguogdl (S dlntl s
Employee manager, cout<<manager.birth.month;
Ly did] S [ Fg nested structures s |l cMzewd! ol Gyl Ml e Leassnd 3 goims (I dlzmudl (£

.hierarchical structures
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6jliall
<dgll deldat printStandard ilidly & Swall dapally cdgdl dcldat printUniversal Jo¥! (Time laaid! oledbeiun cnnals oyl o gdiw
Ayleall Il
I (e deldall a5 J) edlxad! oda yuyed ) 6350 Lee ol 65 US4 (e Time Jaxad!| 4l (pglic JagwsS oldsl acldatl b ol lasy
Jmad! i s Ll udll Jyuad aid const Cagolgll Glald! ol da acdeiug o3 (Lerdlls Loy yos i Jled! ga LS Ligeuds aledll 095) Lglie

#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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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 ;3§ a2
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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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) DE— printStandard a5 55

{ 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 ? " AM": " PM") ;

} // end function printStandard
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