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struct structName

{ Declarations of members };

Ao de gl lady manll slizey pul (gl 050 0 8y 619) U] pols Ao struct Ao liall Akl Jomad| choyad gty ®
(aa e olluw 3 Lele Lidyad &I ldyall
295 1 0 095 Ol o liall Sy > Aummays LS Bly Ll (gwgd O dmudl jrolic cdnyas @
Abgiie Wiolsy Jmud| cduyai by °
1 s LaS LS50 Tunind ST Ay Sl o 800y LS . raliptl] Slicaiintd] oo (s iyl 0 g oy S
struct structName
{ private:  Declarations of private members

public:  Declarations of public members  };
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: W aladl JSCaT syl
1. structName objStruct_name;
2. structName objStruct_name={initializer_list};
oo glad oy 29dy ol el J) cdlay o dasyaty Lied g1 Jasidl (0 objStruct_name (£us Jgmin (pe o pail! o (Jodl s &
gladll lia e objStruct_name ! 3|y 8ozl LLas¥l (pa o2 p2¥1 o35l 3,S1001 281 ga

O EJ"“U‘ Q LJ aLlall clae¥ Ll e 443| gia initializer_list agla| N.E.N Ay Q dauzxll N.EJ| Ll (9SS ‘&,Sl.ﬁ‘ JSCEd Q
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Liaye § patdin Ll ¥ (s Sbladl polic ae Jolaidl ols ml 55 of bl polic 05 O Jad! slacd (S stala Aasdla
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2l JalS Jid oo Jmadl slacd Jguogll oSas i public ga Wl sia § ool i8N Jpogll same St Jguosll Slsuma
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struct Time
{ intHour; //0-23
int Minute; //0-59
int second; //0-59
7
Time lunch={14,30,00,":'};

struct Date

{ intday; //1-31
intmonth;  //1-12
intyear;  //any valid year

;

Date d;

Date birthDate ={17,4,2005};

Hour

Minute

second

Sep

Lunch

14

30

00

t G oS o liald s usY| P..l..a." Rl Euo

Laidl o c¥gmin e g padll (S (JilbgDate:aliad| § LS

rMxud| alusmiwly Date looid| diyal
ts LeS (At el cpgdl) 7yl Dbl e Jolaild auseiug g ddl Date looid) cioyad (S cdobds JSCo
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iy Huwie ol ASyd § cabbge lily e Joladd! adaiuny s Employee Jaaill :cdlxud! alusiuly Employee Jaoill cisyas
tdyatll e Gedomtd CMlmud! ol ddmicw! Sy . pd]| 3 e J¥l e G113 1 Al olagall cals ol
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

ID firstName lastName department

Manager 2518 Ahmad Ali Programming
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iMzad| alasmiwly Point ool cdsyal
I (e dadill Byad Cos (A0 DLl Ao § dadi po Jolaill auseiug Ol oSy &M Point Jaoill cduyaty Lelie| (ediises
cliadly olucad! 65920 e Lelidlos
struct Point

{ doublex; doubley; ;
:Point Jaeidl pe c¥gmia (po g maill AliaiSy
Point ¢; Point center={0,0};
oy SIS e g ppatll st o o Sles ke Slile loeid CasyaT Sgw (ud g4 BySTUN (o> 1 (g1 ey ¥ Jomaall s ya]

z

Mo <531 bolosl cye Mgt pe g patll dosseiad | 2kl

4  Point loill (e p (518 duyai
Point p; . St o e e . “a s _—

4 ’ POIntJaA.nJ‘u.As_sLu‘S'IOU.APA L@A—“‘Mjﬂ.ﬁ.& s yx
Point pA[10];

Point *pptr=&p; - Point ool cpa p o561 lgie (Sgom pptr (58 JI ydiga cdoyas
Point &pref=p;

@
<

Point ool (ye p (56U pref dowl a0 iy yas
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() dads Jalall (29 Access operators Jgdcll (| Jguogdl cdlalan plasiuls (9809 Lebiiad of Leosd adyal s Jodo | Jguosdl oy ©
ahbs héij’.ﬁ‘ji o gmiall goladl i paddl ae piiug gl dot operator
e pe Wadidl aluseiwly pead ! ope s lidiwd ! Sy cdoyaill § ol pdpll aluseinl Jl> § (->) arrow operator pqudl Jolas puseiuny
- (HfildName) s LeS (s o puogs s Jmaad] i ]
L) Zaladl dnall IMS cp Joad! &3 e pmy g1 (IT ol alideinls Jeud | Jgdo | Jguogll 3 cdlalall sia uuds

Struct_object. member_name;

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

cin>>lunch.hour; 1SS Ol Sy Time ¢l (e lunch 58U hour paiall dad Jls oY lied
cout<<manager.lastName; :ciSSg Employee laoill o manager (550 lastName jaiadl dod (o2l
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”;
]| Aglol Gadomi] aogdll (ale * 3929 Areals dagind! cumy LeS
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8,ST I s A8 gagall ol gic dd e S Y
il 1] i lud | o lindl suny cagpuine $oill e sluides 3,811 cpasd 7 L3l slparl 2alitd) v/

s AST (195 w8 Jamand| (rass o i ) gaosdl Ados o @B)ld aa (5809 8,811 (ras cdlmand! (a3es oy cLalad gl Sty ¥/
.S)S‘..:\J‘ O dalises P gx> Jdl c\.‘n’.:-_'i J‘.ﬁ\.@%&‘yi Y QjSS..\é M‘ﬁ\.’gﬁ- QEI

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;

o pgdy ol caid!| e cdby manger Jxudl (o mmad! o) byte | 7z lizs char pdll (355 ($3 4bytes | 7 lies int oydl! Ol Loy
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!

2024/2023 (252 dmay — Ailoglae dwaia - 3)Ld| Al https://manara.edu.sy/ 16 /93


https://manara.edu.sy/

Structs within structs [:A S Mzad | (pass M | 2y

6jliall
Wguls bl blail (o 0855 O Sy Lail g oy blail oo 0955 O Bygpally putd Leld daas T (0 0855 O SCa Jmand | cliael O Loy

e eud! ol GildgaallS
st LoS el ey codlel | ey 2y pimiad| 4Ly Employee Joeudd 3 Lud! as yaidl yaghas (S
struct Employee
{ intID;
char firstName[25];
char lastName[25];
char department[100];
Date birth;
Date hire;

Aol il @iy of Jub 4 yal o3 13 Date Joead| 05K of com lado
o oS JUL et e Lzasd oyt Date g9l oo Joead ! polie ) Jgrosd! oS Wt o §

Employee manager; cout<<manager.birth.month;
LT A Rt I Gl £59 nested structures A loill EMxewd! owly Gyl Ml e Ledayas @ o (I edlxud| (£05

.hierarchical structures
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<dgll deldat printStandard ildly & Swall dapally cdgdl dcldat printUniversal Je¥l Time ool loceiuy camals o yaly o gdiw
Ayleal | dagally

I (e deldall s J) cMlxad!| oda pyed ] 350 Lee 2ol 65 US4 e Time Jaxad!| 4l (pglic JagwsS olis L aeldadl b ol asy

Jmad! i Aoy Ll 0udd) Jooad aid const caolgdl plasld! olda auseiug o (dasitls Loy o3 e Jlxd! g2 LoS Lieuids aleall 093) Lglie
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
// structure definition
struct Time {

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

int minute; //0-59

int second; //0-59

charsep; //:
}; // end struct Time
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Pjv alasiwly avseiud | 8 (o Byall Time ool
2 oMzl

void printUniversal( const Time &) ; // prototype — printUniversal aylidf 7 3903

void printStandard( const Time &) ; // prototype ~—
printStandard pld| 7 3 g

int main()

{

Time dinnerTime; //variable of new type Time

A

dinnerTime (5§ _ds a5

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 =":; Jsdz! eud sl

cout << "Dinner will be held at"; printUniversal( dinnerTime) ;
cout << " universal time,\nwhich is "; printStandard( dinnerTime) ;

cout << " standard time.\n";

dinnerTime.hour=29; //set hour toinvalid value

dinnerTime.minute =73; // set minute to invalid value
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6jliall
cout << "\nTime with invalid values: "; printUniversal( dinnerTime) ;

cout << endl; system ("pause"); return 0;

}// end main

// print time in universal-time format
] printUniversal @ls KYXY

void printUniversal( const Time &t)

{ 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 al5 548

{ cout<<((t.hour==0]|t.hour==12)?
12: t.hour % 12) <<t.sep << setfill( '0")
<< setw( 2) << t.minute <<t.sep<< setw( 2) << t.second
<< (t.hour<122"AM": " PM");
}// end function printStandard
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ool o229
6jliall
sy (9o Gudoei] I3 cacsmiud] B e A4S e Sldane (do o pad] Lj.l.wt : classes aLioY|
B9 4y § encapsulated dalie Sldoall pl 939 SLLed! polic Lpd (9SS ADT's B yzme bl blaicly ¥ v
.procedural ! y>¥! cgludl oYy object-oriented dx g v 4| welud ) JLanY oa ! v

s L oS Lad ) nICaT) usl 389 2l g class dusLial | dals alaseiawly Sla¥ o Lad| iy sdigall Casyal
:Jﬁl JSCEJ!
class ClassName
{ public: declarations of public members

private: declarations of private members

|
class ClassNam t S JSa
{ private: //this keyword is optional

declarations of private members

public: declarations of public members};

Ao nny Joms o (Sas ol clSad) ) sl
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Classes and objects D V(s (.
6)ligall
access specifiers J,.,a,.n Sladsms Gleaudy Liyall claci J‘J};aj.ﬂ.» pi.xll! public g private ¢Lliebial!| LS A Seiud
Lol Jgmosdl (5 udien private pouddl (rass a8yall cLiac¥l . (protected 3Ls| Jsuog sims chivall cispai crasats O (Sen)
public eudll (rasss 48 all cLac¥l ol cns Q friend (functions, class) ¢3.o¥ (SLLY 4&9‘3.2.”)3 iall clael b

bl sl32 T aeen Uid o0 Ll dgiosd) (SCasg Ay

i ¥ b S ‘é)Lg.é.‘ private suazl| ,S3 o Q\iﬂ JSC&d! Q Sy LS c@b‘jé‘ JSCéa private dpols il claaci O9SS
o9l Balss Jal e Bale ;S

Ul oda § «(alasewd! aili pud <3 o o p& ]l o) dale clil Bucy Aols clial Sue e caivall cioyad goizm o (S
Slazll e aspaddl i Gdaing 51 suxd Ll yeds of caiall Al ¢ 3l I @y yolidl ¢ j2tl &l private AelSd) soss
A2) su=ll g‘ig public, protected, s ‘5).&3“

Sl gl ¢ jadl gty y391 (aadly Yl aladl ¢ jadl aing Osbints cmarth) paad Logo td Ao liellg Aolall c5281 cuisy3 o]

<y o public M.EJ‘ e bl sda (Jj-gaj @‘33 —dsyaig private M.E.H O clac¥l obled! o gy Lag.q.c Ty
wdigally ddas L BRI PR ¢@|5:JL331 el @‘}UL) aelsll M.Eﬂ o Joladd| ‘3 e gy
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Classes and objects [>A 3 Qa‘)'é'y‘j d\_._’ay‘

6jliall

L) Aalall Baall alusials (o152l oo mpatll o of oS

ClassName object_name;

physical Lobind Tagag ool clliay Lei logical abstraction _dlaie ooyzs Gl e Ginall ) el (S
aiyall s instance Ul> ol Leud e 8lie g2 (o 4ill g1 Bl cexsistence

:g‘,g Lo L@-‘ﬂa (;i us.qi cMeeudly LYl e LA 4.?31
Ld JWly .oble poliaS Aially dabinll pailasl oy (o2l dodad bkt ol oSe Lads v/
il ae Sbled! cle gazma eudaid ¢loaseing
.syntax digall uds LA}.Q.G Oy LeadIS v

tsdlly dyaseli (gidls AV
mopaill o Say CH+ §o (Lol A81) Aale 985 Joedl cliasly (Lol A1) private dols (1S5 canall slasl v/
el OpS e JSha Lee
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Examples of class PA T quaS" Oy adial

ot
gl Sbily ae pusiud | Time Caiall Caoyal

class Time {
public: Time(); // constructor

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

void printUniversal() // print universal-time format

void printMilitary() // print Military-time format
private:

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

int minute; //0-59

int second; //0—59

char sep; //
| // end class Time

o lad! a1 o Al AaBA (AeLudl s S5y SiBgl Bad ol 03 e

2024/2023 2082 dmay — Aologlas dwuia - 8Ll Aasl> https://manara.edu.sy/ 24 /93


https://manara.edu.sy/

Examples of class [>A 2 d‘.qay‘ Oy adial
dsola
el
.class 4 Liall 4SO Time Caigall Cayyad g v
{5} cnsogdll IS5 (oo il g sy ging VY
b gdie Asoliy Lags casyatll gisg v/
.sep .second cminute chour 4 &, 9pall a ¥ Jgdoll syl (resaty v
setTime .Time _#g public jxJ| (o divall eLac¥| al gl aoyaid #3les Time hivall cdupad Goiniy  ©
9! public member functions lall ¢Lac¥! 2l ol aaludl al gl JSC&S .printStandard ¢ printMilitary
.class interface caiall &9 ol public services dslatl &lousel
waigall elldy g, df constructor elid asty ciiall gl uds Jozmy gl grandl il (ouss ¥/
wcdigall yalyl e oy JSI sLaedll ldaall Jf Aclun! oub cllach mldl 148 pgdy v
2yl sLas| wie Lolal shleiuwl oy V7
pudsiug O (S iz Slile Jaedd Caipad o utd b BSIAN e > gl s pods ¥ Calall cagyal o
L el die Mie (gy5 T Dolail e c¥omin oo e matll deusiud| Al uily Sl e matl]
2yl yhopll ddgdinll
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Examples of class [>A 3 d‘.qay‘ Oy adial

6)jliaJl
4  Date Lol (o d (58 Casyas
Date d; =y Date Laaill o SLSET0 o dA Lol 8 g ynn i pa
Date dA[10];
Date *dptr=&d; «——— | Date Lol (o d (5631 ol gie oo dptr (58 J) &30 iy pas

Date &dref=d; <

Date looil (o d (515U dref dowl aop0 s yal
: b LS Date ool iy gad Say cslde JSCao :Date ool s gas

class Date {

public: Date(); //constructor
void print();
private: int month; intday; intyear;
}; // 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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class Point {

public:
Point(); // constructor
void setX( int); // set x in coordinate pair
int getX(); // return x from coordinate pair
void setY( int) ; // sety in coordinate pair
int getY(); // returny from coordinate pair
void print(); // output Point object

private:
int x; // x part of coordinate pair
inty; // 'y part of coordinate pair

}; // end class Point
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DA 2 939 Lyl Jlms divall ypolic | Jguogl!
et
wdigall HligSe scope gy Jlme ity &lsazxldl |da 2 945 :access specifiers

.class scope aiuall 4 Jles (e ads ial claac¥ @‘3.1."3 eLac¥l oLl
file scope | 4, Jles (e cLacHl a2 8‘3.?."

oayk e pdisa ol oyt Olsis ol Lyt pal UM 0 Lel] dgaosdl oS caisall ols digaSll sliac¥l ol ol
Ay JaiS e

Ciall Al y5Y1 sLacHl sl il Aaulgy 2lsy ciial slac¥l al gl e w15 Jrams Aules olya] oSy
dele il 1 Jeamtd) Aebes dudis i gl il fad (o B S gl chuypad 1S5 4K (U ALl (i
]l 5 cre Bewd JSI Miada LisyaT S o3 caiall Cisyal g (osd
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PA 2! 939 o1 Jlma cdivall piolic ) Jsuag]!
oLal
Ol cdiall 4dy Jlme o Jgmil el s pladeiuly giae mli caspal pus o Jgomie cdoyad @3 13)
J};@jﬂ Laic Qs“f'.j a@\.ﬁ‘ ?4.35) Jlxs Jﬁ_‘:ﬁ.q Oy 4.‘}.:.13 diayd ..33.?3.“ Jj.‘zﬁ.‘ «;La.&!.’ ‘35.5,3 Aigall 3\.15) Jlxs
digall gl (e Al Jlme s Ades plikiwl AL Jez=il! I

oo o dot operator (.) il Jolaa e‘v‘-éﬁ—“"e Al 4y Jlxa @L& RO claaci dl ool Say  ®
ges dyaa o301 GIS13] (1) Ju (=) arrow operator pud! Jolas ol (Sasg  olgie gl (o8

O s Ladie g el 3503 €3 IS 0 yilee Sy diiall g croid gunall il Casjal oy o (Sas ®
pinary scope resolution (::) 43yl Jlee yosmid bl dcloall poiud ladicy iivall pua s oy
) casgad @3 a9 Jelad! 1, T.cj.d.c aigall ewl }S3 0% us operator

‘:,S.gij .inline function ‘:gj.la.u.ﬂ @L’d‘ Lo LuLE.lS SESE Gl (bl iyl Oy guan]| @LLN dsyad @3 3]
dinline 4> Ll 4l 7 il \SII IS (0 Lads b of canall o Gyall gnall alill
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PAKF 2! 939 ol Jlma cdivall piolic ) Jsuag]!
dools 3 J};aj."
=
Ldaslgs »Sas a5¥ <ll3g access functions Jguoadl aal 95 pusls aivall public puddl ey 48 yall clac¥l al ol
il zyls (e private pudll (ress 4 pall cLacll Gliled! | Jguosl!
Lasic g private gudd| (asd 8ya5 o1 Sy 3| cpublic puddl (o Lasy! 2l gl Q8IS syl o O By9alls
wdiall § gp5d al gl Jid (o Aags oY Lalidmin! oy ¥ o10¥1 aal g5 (£

t o LeS JolS maliys (rouss dads g3 Time aivall Casyad aled] IMS (0 Guw o JS Lt S
#include "stdafx.h"
#include <iostream>
#include <iomanip>

using namespace std;

// defining Time as abstract data type

class Time

{

< Time _anall ha.y.a."'
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Examples PAY/

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

{ cout<<setfill('0") << setw( 2) << hour << sep

<< setw( 2) << minute << sep<< setw( 2) << second;

1Time it Jlw

public ;res> printUniversal 4,LiSy bﬂ}ﬁl i yas

} // end function printUniversal =
void printStandard(); // print standard-time format
private:

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

%

int minute; //0-59
int second; //0—59
char sep; //

// end class Time

A

«— Time _iiall private p.w.a."
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Exampl P > . .
xamples ZY 2 Time iisall Jlie
aoo
opal

Time::Time() < Jlell il 2 alusiw! Constructorcdivall z)ls caS digS

{ 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: 0; «— Function setTime in class Time

minute = (m >=0 && m < 60) ? m: 0;
second = (s>= 0 && s < 60) ?s: 0; sep =(sp =="")? sp : ;
} // end function setTime

void Time::printStandard () p

< 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 2"AM":"PM");

}// end function printStandard Breakfast, Lunch,teat, Dinner
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Examples DA 3Time aiall Jlia

6)jliaJl
int main()
Timert; P
< t ‘LA-UJ‘ QAK u:.:).a.s

cout << "The initial universal time is ";

t.printUniversal(); pl The initial universal time is 00:00:00 & 7Y 0eill Zelda! printUniversal
cout << "\nThe initial standard time is "';

t‘P”ntStandard (); «— The initial standard time is 12:00:00AM & | 48| ouall dcldat printStandard
t.setTime( 13,27,6,'"");

( ! P )' < QA}JJW&EJ:MY‘@B?U&M|

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

t.printUniversal(); -« Universal time after setTime is 13:27:06 saiud| oudll dcldat printUniversal

cout << "\nStandard time after setTime is ";
t.printStandard (); «— Standard time after setTime is 1:27:06PMsiwd | gudll dcldat printStandard
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xamples % 4Time aiall Jls
8ol

A

t.setTime( 99, 99,99, ""); o3l Ao ls ed! sliwe¥! yls ol il

cout << "\n\nAfter attempting invalid settings:"

<<"\nUniversal time: ";

t.printUniversal(); cout << "\nStandard time: "; Universal time: 00:00:00 Lozl odll delds

t.printStandard(); cout<<endl; Standard time: 12:00:00AM Lax sl ol dells

A

system ("pause"); return 0;
}// end main
sl UM Joeaid &6 pSCas 3abed! bl ) el
divall cdsgad ol Ly 2l ol é\.’ diyai @3 Legd (divall J5ls printUniversal giaall sl casyald o3 v
digall iyl oyls cLacH 22l gl s yas wglul Gluadl 1ia o a0 Lod daimiw o2 Julall alasiw! cuw)
Lol e ol Yl e ol Olesd oy Mg oo dadll I cLac¥l ol o> A Time() Sl il agdy v
Bousee Ul Lids Time
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Y 5 Time —aiall Jli
et
Lo pue Jl> G Blloall dedll Ao jLas | ao Time Jaoidl (o (ool Bugus daud cllacly setTime() plill agdy v
o ladl Bymald (1) 9 auadl @il yoio dedd Lagllac 0y
Geudidly ooledll Fawddl Time goill o (o)l @8 Aelday printUniversal o printStandard olaldl a4, v
S ySuaall
deldo UM oo U3 Bas¥) a0 aslan¥l daall dslbinc slaclo Time kool (o (o5& <LadL Time € dogdad| 93 v
(il iyl s o
M ULl gunat yao dordll sliwly al8 3 (o3l dllio e @b 11 3e3 ic setTime(99,99,99, ') alill glu Loy v
el Juot g dd dsdlio A daid g yal 03
L) ewly o pall g Llawgs I (0 caivall dalall slne¥l syl gill Jouogll (1) dads Jolall aliseiwl Jas¥ v
dadd Leaw! )3 UMW o inall Cay gl fras Siall ;L'a.ciJijajJ‘PSMiwéaﬁ’an\
o Uas Wy Jary g p2ill ol thour=10; gt ! bl o oK (g § ALl Baglaill 2Lk Led Jl> § v/
wdigall (ol gias JI Jgi0sdl 4G auny
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PA 6 Time aiall Jls

ot
Jd o olidl clae¥l abled! JI Jewo ol printUniversal() (printStandard() setTime() 2l gl W Cema v
Lede e Sldos ¢l 2 mali | el Sb

SULdl Jas M5 oo caivall puasat] ladomddl Bale o 3] Bliga¥) pueasad gof sl Al oia peeni (Say ¥

sLac¥l aal gl Tude molipdl sl3al Gl Jid (0 Ll Jouogdl 0555 oy caiyall private pudll cass sLiacl

Joladdl sildac 48IS Gudoms (raynd (W clac¥ ] aol ol (0 Ao gozmay ciivall L 39359 public gudl! (rayss 48 yall
slacdl abil! e

9 Jrsasld set dale ayl gl s (ooud e lne¥l SLiledl @udl (361,80 ) e Jguazdl ol (4LS) Jydardl ciliload! i v
Leboe (e Jus Loy Lad (e Baladl opa Lasl g get g set s Lawd s Lipeoud 8y 9 pially (il adally . 301,51 get

Loladl Lac¥l aliled! as Jaladdly Jguogdl Aaby clacl al o3 alideiun! Giladl meliald JUW Juall S0 o
) ) pudl) 861y s liSy Jgamdl ope Jao JSI aali B ydie ayl o5 ej dl L o¥ als as3g5 @3 Lo divall
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u% 1 Time ua.qa." @‘3.4 &)3.»
6)ligall

// 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 a3l 55yl Jf set aalill cisyal asgl i

void setMinute( int) ; // set minute
void setSecond( int) ; // set second
void setSep( char); //setseparator

int getHour();  //return hour
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% 2Time —divall al o5 aa343

6)ligall
int getMinute(); // return minute - get ! g3 a1yl Jf get alill i yad a3g5 o
int getSecond(); // return second
int getSep(); // return separator

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

void printStandard(); // output standard-time format

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

{ hour=minute =second =0; sep="";} // end Time constructor
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u%v 3 Time ua.qa." t)‘y &)3.4
6)ligall

// 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

1 set &5 a) ) set @l LS g8 A

// set hour value

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:0; }// end function setMinute
// set second value

void Time::setSecond( int s)

{second = (s >=0&& s<60) ?s:0;} // end function setSecond
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// set sep value
void Time::setSep( char sp)

{sep=(sp=="")?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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6)ligall
// 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)212:hour%12)
<< sep <<setfill('0")<<setw(2)<<minute
<< sep <<setw(2)<<second<<(hour<12?" AM":" PM");

}// end function printStandard
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6)ligall
int main() S
{ Timet; // 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); //setsecond tovalid 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() gets set ! 35 sLasein

<<" Minute: " << t.getMinute()
<<" Second: " << t.getSecond()

<<"sep: " <<(char) t.getSep();
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// set time using individual set functions ool
t.setHour( 8765) ; // invalid hour set to 0
t.setMinute( 22); // set minute to valid value
t.setSecond( 9870) ; // invalid second set to 0
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:"<<(char)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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deola
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3929 Gudmill s las | 8y900 crapll Logias (o ol Sldoaoll ayf g3l Aztlas 2 Sy Lebaady Solbmandl jughas (]
@ Jaadl pue Slelpe ae  4ddd Gyl ladudisy duadyles LT 0)Saim ddyb ¢ pu SLelS iidei e Ay Slaglas
i Bale q¥ly zy3l ga Loy Ladaiy (S potiad | zlimils 7pdiog ) 920l Jaad o cnesieiad) ao Jasyll cileals
) 9l Joad i€

Cilya¥l s didall dumondl pagraidl slhc) an pedliel Slase aed ddrall cumapl! s weluy Juadll |
Azl

el Coo cdiuo (1w Fdn oo Lolidl Aol (oguaidl ae Jasll §)0d]l ga jediud| Axlizsle S 0]
Jamile 1day demjle Ciliua¥l sdd sdaill Amandl ogiaill slhic) ae pdlival ClaSe and calitud! cazmanll
Sl ) dwia Sl ss 3azm L ldag Lewdlisy dc gite o llly (rldiuny (reamme (o pd |

Sl s alll 1a z 58] eiag (h) sluiely guly cale § al ol z3lass Sldaall &y e matd| agas <3 Gadd]
i e Sl 35 21 aal gulf 23S il yad ayinig LeS Sliledl oo Jaoidl 1a po Jolatll sy pctiiues yolss cale
MW;bajajMeabféigbmw‘bw| Sldsgaiy Laoidl |..\.A&qa,gp3u.43).>jaa.\.c&§‘b.o.d|
bl § Sbld! laas syl e Goladl gyl calel
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S-Tpe X 229 o 489 timel.h L..S""i)'" :Jod) ol P 7
e A VN T TR SO

6)jliaJl
#ifndef TIMET_H :olale EME ) desuds IMS 0 Ssbad! JEL Ao lo Bole
#define TIME1_H < Al Bye B yay o Wlg Al pal i By L Time aigall O o sLas ! 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:
inthour; //0-23(24-hour clock format)
int minute; //0-59
int second; //0—59
charsep; //:
}; // end class Time

A

#endif Time aiall Cayyad a4l
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abdaall e 3das &1 ol ) Cagaty 1 LI ol uﬁ 3 duzma il oguaidly Sl gdl s Juaid!

#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "time1.h"
using namespace std;
Time::Time()

{ hour=minute =second =0; 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: 0;
second = (s >= 0 && s < 60) ?s: 0;
sep =(sp=="")?sp:";

}// end function setTime
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void Time::printUniversal()
{
cout << setfill( '0') << 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

2024/2023 252 dzmay — dcloglas dwnin - 5Ll dasl https://manara.edu.sy/ 47 /93


https://manara.edu.sy/

[Py

main sl plidl ety redlidl alll oo 5 Gl pagiaddly clexloll i Jiadd]

// prog2Ch1Manara.cpp : main project file.
#include "stdafx.h"

#include <iostream>
#include "time1.h"
using namespace std;
int main()

{ Timert;

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.printUniversaI();

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”); return0;

}// end main

rdusmio gid | SUasML ey v MU SLla L) ) el

pus o zlob el Jid Lo Aoy Glolidly ‘éwi)ﬂ Al e plevziud ! #dendif g #ifndef Hlp>gdl uelugy  ©
tLrasd yguazxll gad! C‘J"!

alusiwl TIMET_H Ciiall Ciiyal qitud (Jid oo gk pé of licus dyae pé TIMETH ou¥ly Citgall oIS 15 @
‘5)9-1 844 43\..91::4 Cba}’ S.f'.: P }’!9 .@ALJ‘ ~alll Q‘i}'i.‘za Ty #define 4. ¢!

dl Jsesl! cliceadd! @ud ais (TIMET_H ‘éwi).ﬂ alll) diall zlol @ aS Sy Gl (nalll § LY e
ol (e O 81 @ Lol il g 5L gicma
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Constructors and destructors doola 1 (8,0l1) ALl aal gidlg ALl auf gl
S

sl ol ols 215 g2 construction Sildl asldl ©

il e Lolal dicepns gy caigall gl puds dd v/

ald void 929 aue (Gog Bolas dayd éi J wed 4

Ao ddig Ligall e 48 éi Blaiil of (L&S) wic automatically el JSdo s3le i o 4
wdigall Jozmia pud opi3seid oMl allocated 5,S13) jarasis agdy v

tellis yols ails ga destructor aslJl alidl  ©

wdigall oo LAl digesas piug « tilde char(~) cyzll Bgus caigall ol (uis 4l v/
ol el lhas g 8alas desd gl al udd v

o0 5y Sl Byobie g lals JSan silediwl gy V)

. deallocated (jaeztl cLill) yo il Jid cpo Ugidid | 8,10 ymes dieie V)
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Time::Time()
{

hour = minute = second = 0; sep=";

}// end Time constructor

: JSGdL Initialization list jyzidd| 4 alaseiw! (Saag LS v
Time::Time() : hour (0), minute (0), second (0), sep(":')
{

}// end constructor Time
‘&a‘}umwusuabaﬂ Jadig daydll Lo.@.«'ag uuﬁ%@b‘_}sp’% dawgdg 8\.‘6." p.w‘ %L'ESPSU.A
(631 Jlee dudind pued! alusein Sasg Adyludl dasyhadl (o gyl ddsylall sdag
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Time:Time(int hr,int mn,int sc, char sp)
{ hour = hr; minute =mn; second = sc; sep=sp; } //end constructor
s e | ass e‘.\.‘:ﬁi—wb 099 Qi ‘_‘,S.aig
Time:Time(int h, int m, int s, char c): hour (h), minute (m), second (s), sep(c)

{

}// end constructor Time

oo Y1 o LaSY Calides gl alidinl o Say  ®

Time t(15,25,54,""); JUT UK (e Raelad al iy Jo¥1 V1
Time t1=Time(20,15,43,"'); JUT UK (e Raglad pl iy LS V1
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.copy constructor gwld| Gldl alilly ddlaze §,l9adl siag Cndslud! (nms ol (y Aneud| Al 319801 (any dogs
Bl 1 Al ol § doldiminls podinwg Leguds A5Y1 50 Jo¥1 gl )18 Logas
2yl cpass AST ol Jgmie B 28l aal 53 e lonian! el i Ll § ol ilalyls ol3 oLy aal o5 o lusias] Asadl (1eSG
Crosis R B plasugl ol sl Time caiall o (o pe¥1 sl ceuseiad | grdsbud! casld! realal! o ol (Soes
sl olalyly azsy

// 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=""'

t1.printUniversal(); cout<<endl;
t2.printUniversal(); cout<<endl;
t3.printUniversal(); cout<<endl;
t4.printUniversal(); cout<<endl;

system("pause”); return0;

}// end main
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Constructors and destructors

) 1S Y

fn-\-hjc«u-) E‘ﬁe‘&@be}&.p}}u‘ u!ﬁeM‘b\.ﬁwu\ﬁﬁaeaL&E\Sgi C..”L’ @U&‘M‘Mﬁ-’d‘-"é -
gl o g > J) 635 w8 Lactl SLLdl 0B e y35e 23 o ¥ LeLadl a gl 2enl 6

e Souw caiall égﬁmﬁi@ym}éc&;u‘ bl il ) feoset| éi&;g@uw;&i&_a.w| Soizms Ol oSwy -

o> 9 ?..5\.@ &L‘i
(Lid) 3 W gl aliiil_dass Aoyl 93 LI pldl 658 Jl> & oS Al pl sl plusind Zols UlaS -
tuo )y

class Test { public: Test(intx) {var1=x;}
private: intvarl};

int main()

{ Testobj1=987;// passes 987 to var1

000000000

system("pause"); return 0;}// end main
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o Yol o3Li| s Sl oo yall) Bl udiug ddaell (o181 (s day ddd> eiiw static Sl u’a).iJ\/Q\S Jb & 4
{(PEARYPR.

e mmaidl cusys wding cmain() pld!) dail ead) Ji8 pLidl al 3 Juais iy global objects adgo il S v
Bue lile (e Aejell AoLad! ALl ayl 92l dedis oy (Sl (Sas Y

sl plane § il Aala e pwlasy udg main() alidl oLl day dlelid! (!, Aaald) ! gl Sl oty v/

Ladedis ool Anbae (ve (Saitd 7yt 1 Jibaoy Jlaosls ool e autlg sl a0l chsyad uni v
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// constrDeconP47.cpp : main project file.

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

public:

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

A

gSL,.N @Lﬁl dud s e pdas Al

{ cout<<"construction object by values: ";

cout<<hr<<"\t"<<mn<<"\t"<<sc<<endl;

A

S el 4 ity gl 5801 Slils b 2 55

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

}
~Time()

{ cout<<"deconstruction object having values: ";

— aoldl ! Ggis i yelas Alay

cout<<hour<<"\t"<<minute<<"\t"<<second<<endl;

1 asldl ple U i g s il e gy
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private:
int hour; // 0-23(24-hour clock format)
int minute; //0-59
intsecond; //0-59

char sep; //:
Y; // end clas Time

Y

6jliall

9 (8y0ctll) Aasl ! ayl 9illy ALl aal g2l

A

Time t1 (1 0,20,30,':');
Time t2(30,40,50,":");

t1 Jolad! ol L aladl S

A

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

£2 Jolad! 50 SL palad! i

{Time t3(15,25,35,""); «
static Time t4(40,45,50,"");

auto i t3 el o3Il Sl sl dais

A

Time t5(11,22,33,"');}

static ggi t4 Jel| (U Sl sl dpais

A

cout<<"MAIN STOP HERE "<<endI;

auto §gi t5 el sl Sl sl dais

system("pause");

}//end maine———|

Slid) gany § zysdl 6y of JWby main (Il alild 2L (ugdll wie audl als i
Lodd 13 03t5 Jasld! yaldew f sl &l b 3laeg { Ll Slaidl Jud adlis] (wlsdl aung bis
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construction object by values: 10 20 30

A

t2 it global ¢4 sl LS ) ddis
construction object by values: 30 40 50 =8 & o gre

MAIN START HERE

) auto $gi 3 S Sl aldl deais
construction object by values: 15 25 35 il -
construction object by values: 40 45 50 < static g3 t4 3L S| mlidl ddss

construction object by values: 11 22 33

deconstruction object having values: 1122 33 $  auto &3 t5 oS Sl alill deais

deconstruction object having values: 1525 35 \
MAIN STOP HERE auto g t3 o3 t5 (sl asldl alall deais

Press any key to continue...
main pld! Gess S ye S ool Yl aeax aud (e LY uay sl main pld! ddily cudl Ji8 12 9 t1 ooy ¥ Ly
t4 (il a3 o ag Yl 03 (2Silagsl Alma (o1,21) 13 03 €5 (ol 2Y1 auia Lai] Lie e patd| cutlyS (i €5 9 4 (13 (1,291 o Ly
ool ] Bl 050 (5L lma s
Bl Bue Blelye aa (LIFO dwaST! Toea)s LA (uSlae iy pudl ddty 1 LeS cuisdl giiay audl aal o3 Judis A8Me o) Liaskls
pu Sy cglobal alalid! o3 static 4SLud! o5 auto LSl gigd el g9l e ool eyl pa> AU Yy ol Cus doud g oyl
0 (L) Lasdy Jlma oo zopad! e pu by Liasss apai (3 alisTl (goiuns e Bl cllas (& auto il cago ild (o p2¥
Gl e e Ll g main (LS cdpaid alalid ! Lol main o z9x5d| e pous Jlllig main s 3l sl JeolS e Bl el (31 dasLud!
i 7935l ey pa Sy
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compile-time Aol cdy JEEY! suad eeus LY hadd e (CH+ dal dmapll ddpall cealall ol usi ga al il sl 31 ez
ploiad| § Ugug Ligpe dpns L] L-¥ Js polymorphism

Jearid| yun (poSy . AST ol Cpanlid o s plasivl Ades ga — al gl Liilwlys g slidyey Gow LS — ayl gl 5l 31 Jromtd| 20,805
o ol o Aalisee Uobadl of Lie Biliss Toluel pusiud o cemy (g1 signature dalises dasay wlles mlill Casyad ale] US oof § sl 311
diletiwls pgdy ol dude 2 ‘éi e ALl Cdymy 44yl odeg «(No of Args, Types of Args, Order of Args) &> (e AST of L Lalizes Lo s

sladl Sl e Ul éi S oeaid

ALl l 92ld s 31 ol ga Lo gudh SN JULI ST ccaniall G slaell ml g1l oo o8 il 31 Jromll oy 0 5
M GLeal oY 4t Lels ol gy oty b aals oo AST e iyl olgio 2t ey L1 alild sl 311 Jozeal
ALl By s (8 o lied 881 Wiyl yLas | &y ausetiell &l b b oo AST 5923 01 3] 2igyLl 3Ly v/

Ao p 5l Aoty ey An (21,21 LS| Bsle] A5 V/
el Al ol gill spas V7
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A Ap A Akl sda 09S Jl 3 ccaly culs o il Sliledl slael o fud sLad) I (0 e oy (0 Leud sLad) ol ouidsylalI S 3
.Jo¥! 4as,lall U] e copy constructor &wli Gb EL' Byad ol W Say sl LasY dasdla
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Time t=bedTime; :JWJ| mmadl o8 Lsie Time iaiiall (1o bedTime, mealTime o2y ¥ Lt 3 &uay.u .
Time t(bedTime);  :z il 4l ga9 Time aiall e gy oo brgaia L‘:Lvﬂa.a;u.a.\
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
LS Jlor § kel s Juams ikl
Time t=Time(11,30,55,"");

.tdjw‘ﬁwjﬁyﬁmeubﬁgw?@’ﬂaﬂ P.j.&."j.s g)Ld‘ eMé\Jb °
t=mealTime; : b LS sliwdl mudd! dcdos ¢lya] Gt Aad =G 2D J) A8LYWL Aie@l muddl Aoe o i ailud! Gplall @
4asLud! oudll Jomo J=d £ J| mealTime cliaci Fudy pgdiuw deloall o
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Bzl dome ) Acwlull (gald! e _niay principle of least privilege J3¥1 &l Tow plilol °
Sydie daeds clles (o2 elane
: W JULT § LeS const caolgll alusmiwly %Bwi@eﬁﬁla&sjﬁj&ah&bm&w .
const Time noon(12,0,0,"");
(I8N 1 dad pds Wolos wie Uas ulys pig « Ll bl IS (oo 8y ool | doydll scllac|s Time laoidl (o noon colidl (opall Casgai @3 ©
Bl b diylae anld) olsis) &Q}\Si de yued Joadl oo il el Lo iy des Al LLST U3 bnig
P93 Of LeSartly Loyl ae Jalai OF L oSCon gl gl oda (Als ol g5 ey o 1dy ccwls (o ,al Anli) 4wl 53l Jgumg Slomill pies @
sy

ol gene ) Uglell 0i5 Letic warning Ladd pisislach Slaxill jany 435 °

Al o, 3.\.@31 slidl 2yl 93 ae const ciolgll alidinl qu¥

Loy AL cyo Bpantd |l gl I3 aiay ¥ B pdiiaans o iy (KT Ll IS od9 (G oyl i oF el gl 9 oy
‘Time caiall e AW cMhuaill el | JUS (0o puds Lo JS s
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#ifndef TIME_H
#define TIME_H

6)liadl

class Time { public: Time(int=0,int=0,int=0,char="");// default constructor

void setTime(int,int,int,char);

void setHour( int) ;

void setMinute( int) ;

void setSecond( int) ;

void setSep( char) ;

int getHour() const;

int getMinute() const;

int getSecond() const;

int getSep() const;

void printUniversal() const;

void printStandard();
private: int hour;

int minute;

int second;

charsep; /*: */};

AL

// set hour,minute,second,sep

// set hour

// set minute

// set second

// set separator// Constant functions

// return hour

// return minute

// return second

// return separator

// print universal time

// print standard time

// 0-23 (24-hour clock format)
/¥0—-59 */
//0—59

// end class Time

2 ) o2 il slaed! al gl

A\ BAC D]}
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#include "stdafx.h" o
#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>=0&&m<60)?m:0;} // end setMinute
void Time::setSecond( int s)
{ second=(s>=0&&s<60)?s:0;} // end setSecond
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void Time::setSep(char sp) T
{ sep=(sp=="")2sp:"";} // 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

{ returnsep;} // 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||lhour==12)?12:hour%12)<< sep <<setfill('0')<<setw(2)<<minute
<< sep <<setw(2)<< second <<(hour<12?" AM":" PM");} // end printStandard
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// constFunConstObj.cpp : main projectfile.

#include "stdafx.h"

#include <iostream>

#include "time.h"

using namespace std;

int main()

{

Time wakeUp( 6,45,0,""); //non-constant object
const Time noon( 12,0,0,""); // 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 2slme et noon.setHour( 12); sl elas o3
noon.getMinute(); //const object const member function cold o-‘"ﬂ e ! fadd ruds

noon.printUniversal();// const object const member function

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

‘  4gles cuay noon.printStandard() ylaud! §ulad @3
system("pause”); return 0;

culi B3 J ol nd s
}// end main 2U (580 Jguo gl culi Al
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Jgso ol aeoiud ayl gidl sl o) AL il 65 Ll e printUniversal() 5 getSecond() .getMinute() .getHour() plgill cdiyaies @
SUld! de Joaad aldes éi Cresas ¥l ol odye Aol Byac il o) asdl 1 (L buas aeloiud ¥ Lesdy aiall clacl I
L i o awls 2l s Ll e setSecond() ¢ setMinute() .setHour() 2 g duyad o Sll e S0 o L w1y e liacH|
slae¥l Slled! oud Joad 468 s

o ve Al o]l e o3 Cn Q a@l.ﬁ‘ O e@!p}&&g const ayo|gll a9 I e il é.gl.t.ﬂ ol v i 5 @
o2l e mmaidl Jaw Bluy § const asolgll ag IS (e il

Laag Lagdulad o5 Loge 7o p Ololudeinl &Ilia o i Las¥ Cale (s (ainl | zmapdl aladlll g el @

noon.setHour( 12) ; // const object non-const member function

noon.printStandard(); // const object non_const member function
lid Lapad of biled osd | Jguasl! printStandard g setHour wlidl pe laylidl Jglomsg ccull o 92 noon o ,all oY elldg
el fda ) ads Uas Jiluy pl] oy Jllly cold! (o pall

.noon ol (ol dslon) ed slacl coli pf ml gag clidl a5 aled U3 9 Loy due ol Slaliseiadl L) ©
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Friend functions, friend classes
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#include <iostream.h>
class myclass {
friend int sum(myclass x);
inta, b;
public: void set_ab(inti, intj);
|5
void myclass::set_ab(inti, int ) { a=i; b=j}

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

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

Aot clae JalS Ui Jgso ¢l @Ja.“u«.g N ¥| myclass sl @ b.g.c L.)ls e sum() el.ﬁ‘ *
E losae Lol o @l Jou Lo aladidl Lolas alasiwl O9s sileciuly = bLapdl Jolas Oguy dasyad o3 sum () pldl
wbiall
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Friend functions, friend classes
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#include <iostream.h>

class TwoValues { friend class Min; inta; intb;

publicc  TwoValues(inti,intj){a=i;b=j;}};
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 aiall o L @.{AJJ b ga ol Jg.&.x]‘ dI Jj.,aj.." Min Javall t;.la.?.a.l °
&%BM&MAMQES,!&SJ&;?cL«&uMY‘us.quﬁjL«\ﬂau&q}(jaawMM|w‘ ¢
.AM&MBM‘QiMY‘&Q!ﬁBM&MAM|Q‘S|SJéial«-w‘s.a.'\‘;\.éa.é.p °
.C&MAQ?@.QYU.@CM&MBjcBM@MAM‘Q‘S‘S!éi43.1_\.2.1‘4;\.':'4.5.44 °
M&‘M@M‘ dmw@.ua djSSYLQMQAM‘JL@Q‘ ‘éi (59 300 b Blaall ©
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// header Date.h

#ifndef DATE_H

#define DATE_H

class Date {

public:
Date(int=1,int=1,int=1900);
void print() const;
~Date();

private: int month;
int day;
int year;
int checkDay( int) const;

|2

#endif

% clac Qh%dﬂmw&b&:iﬁ‘m‘

6)jliaJl

// default constructor

// print date in month/day/year format
// provided to confirm destruction order
// 1-12 (January-December)

// 1-31 based on month

// any year

//function to test valid date

// end class Date

2 (Composition) y5| iial
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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>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 ] =

{0,31,28,31,30,31,30,31,31,30,31,30,31};
if (testDay>0 && testDay<=daysPerMonth[ month ])return testDay;
if (month==2 && testDay==29 &&(year%400==0||

(year%4==0 && year%100!=0))) return testDay;

/* calendar year > solar year by 11 mand 14 s =» A new extra day after 128
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

l;:::jﬁ;F thzlﬂj CﬁlSLb*S'ué)JLQg_éi,a,cra uﬁ’[réj e‘ e ool

4 (Composition) 5| caial

calendar years in

addition to February
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// header Date.h
#ifndef EMPLOYEE_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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// employeemain1F.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 *last,const Date &dateOfBirth, const Date &dateOfHire)
: birthDate( dateOfBirth) ,hireDate( dateOfHire)
{intlength = strlen( first) ;
length = (length < 25 ? length: 24) ;

strncpy( firstName, first, length) ;
firstName[ length ] ="\0;
length =strlen( last) ;
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length = (length < 25 ? length: 24) ;
strncpy( lastName, last, length) ;
lastName[ length ] ="\0’;
cout << "Employee object constructor: "

<< firstName << ' ' << lastName << end|;

}// 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<<", " <<firstName<<end|;

}// end ~Employee destructor
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// compositEmponeeMain1 .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 << end|;

system ("pause”);return 0;

}// end main
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// UsingObjectsWithinFunctions62.cpp : main project file.

#include "stdafx.h"

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

int minute; //0-59
int second; //0—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)<<endI;}

system("pause"); return 0;} // end main
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ey e oy melipd! da deaidy

constructing object 6:8:24

destructing object 6:8:24

22104

destructing object 6:8:24

Press any key to continue . .. ro Eabad! el pd! Jidmsg 7y dlasdlay

2 o5 A aludeiw! (g Gl o8 JI (o3l Jug=is agdy I time_to_seconds() —iall zyls Ayall aldl Jf Time laoidl (oo (3 yayad o3
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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, ing, int, char); //constructor
Time add_times1(Time) ;
Time add_times2(Time, Time);

void printUniversal();
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private:

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

int minute; //0-59

int second; //0—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_times1(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=T1.second+T2.second; second=t>59?t%60:t;
t=(t/60)+T1.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; // 0 -23 (24-hour clock format)
int minute; //0-59
int second; //0—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

2 :this o ball aloseicwl
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int main()
{ Time timeObj(10,14,24,"");
timeObj.printUniversal();

system("pause"); return 0;

}// end main
oy e Galad] JULI Jany
10:14:24
10:14:24
10:14:24

Press any key to continue. ..
thealasmiwd Gylo S 2Ilid creferences ax I AL §laty Logd Lol
bl Aal)Ls -1
2 (e Bolae Aayas -2
513 c.a-).os -3
Weud pddeioug doxlg Jlie 3 AN ilel i cns I3 i il auseiad | Jd (0 Wy oladl Jol (o Silalisind] sda Gudoes
t b LS Time caiall (o dune
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// thisAsReferenceAsParameterReturnValue.cpp : main project file.

#include "stdafx.h"

#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_modify1(int) ; // returning reference
private:
int hour; // 0-23(24-hour clock format)
int minute; //0-59
int second; //0—59
char sep;

}; // end clas Time
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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 timeObj1 must be greater than timeObj2

Time &Time:time_modify1(int x)
{ hour=hour-x;

minute=minute+x; second=second/x; return *this; }// end time_modify1

int main() {Time timeODbj1(6,8,24,""),timeObj2(4,2,20,"");
cout<<"NORMAL USE OF OBJECTS "<<end]|;
timeObj1.print(); timeObj2.print();
cout<<"USING REFERENCES AS PARAMETER "<<end|;
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6)liadl

4 35laan doidy 22349 Jal LS el ?‘.\:'L'Lw‘

timeObj1.time_modify(timeObj2);
timeObj1.print(); timeObj2.print();
cout<<"USING REFERENCES AS RETURNED VALUE "<<endl;

timeObj1=timeObj1.time_modify1(2);
timeObj1.print(); timeObj2.print(); system("pause"); return 0;
}// end main
NORMAL USE OF OBJECTS
6:8:24
4:2:20
USING REFERENCES AS PARAMETER
2:6:4
4:2:20
USING REFERENCES AS RETURNED VALUE
0:8:2
4:2:20

Press any key to continue...
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aldseinl (Sey) dudidd| dg 8ySTAl1 o yomig ol Clalall sda auseiud .delete g new (lea Solivs jorass Jolas e CH aa) ggims  °
.(e.\’m’_««ﬂ JiB e A9 yall Ll s yaid| dd e Ll ae Otlalaldl o
new aluakiwl Lamill 8,SIU) o=ty delete Jolall agdig Homamll 8,STAIl adge &l ] pdige Balely 3)SIUN parasty new Jalall pagdy  °
iMelall sda alusiwd alall JSi!
p_var=new type; delete p_var;
type Jaaidl (oo A olgin¥ 5392mll 5,ST001 Jf Tpdige LAk pi3e Joomio 52 p_var crapsaill  ©
:JlS
Time *timePtr=new Time;
Loa i oo 4 Tpdiga Laviay aly (o pilly (ol (o 891 el als cleuial Lingl pgdiy cnlin poes 93 ooy elddly Ayl daglastl pgas
:delete Jolall aloseiw! Sy «oall Jid (e B9l 8,STUI po gzt . oo o]l
delete timePtr;
oy Aoyl 8ySTAT0 g ges oy 03 (o9 timePtr (o yadl alusmiwls Led| pdsl!) (ool asldl pld! slediwls dogladdl 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 Olley ®
LML & lemiw¥l aledlly e Lidiwd! 10a dodlacy mebinll p g O iz <new> ng.H alll § Syas cLidiwdl |dag bad_alloc e Lidiwd| udgs ey
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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// DynamicMemoryAllocation71.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; //0-59
int second; //0—59
charsep; //:

}; // end clas Time

[

6)jliaJl

2 5,S13 Saalinld! papasll
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Time:Time() { cout<<"CLASS TIME CONSTRUCTOR STARTD "<<end];

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('0") << 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

3 5,813 Sealiad) papasall
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int main()
{ Time *timePtr=new Time;  // allocate Time object
timePtr->printStandard();
cout<<end|;
timePtr->printUniversal();
cout<<endl;
delete timePtr; //deallocate time object

system ("pause"); return 0;
}// end main
ey e malindl da Jan
CLASS TIME CONSTRUCTOR STARTD
12:00:00 AM
00:00:00
CLASS TIME DESTRUCTOR STARTD

Press any key to continue.. ..
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ojligJi
i UasMa
abolie Jeka! Los 2l sl jany jlaisly Laddliag peds QI 8,Sall avse Loy Sbuadl (o eyl Time caiall Lpd auseiud Bpe JS G pods -
8yl
Aslacl JI Jguo4ll arrow operator (->) ped! Jolas alaseiw!l o lgdl (o OIS 1T pdi5e g timePtr (o 4]l Olles -
new alikiwl Lpanass 08 Ml Axdlall ol dl) 2 Ladd delete Jalall alosicw! ok Ol iy -
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 Gpadl oy e mabipdl duais alel o
p_var = new array_type [size];:4Jd | dalall il ‘a|..x.é=‘i_wl4 new Juolall dawlgs ldgiall (amass (Say
Adgaall éﬁal.i.a.ﬂ e oz size S
delete [] p_var; :g9xidl Jc delete e‘..\.é;‘i_w‘ oSy Mjmjy.zﬁ
Adgdall s dbgaiall dylus olgie B> piw [] oled wicy ddgama g2 80y 3l )L ol delete pss [] plazinl o) Sus
j@w%“%@@?%@@?@iW@uiu&'ywiﬁgQBM‘M&MMEM@Uih@.&jﬁi <l
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Dynamic memory allocation deols 6 5.5l T Lgall Gapadal
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e.x.dl.\ Lgd of new Jalaall LSulin dawaia ddgiaal (Sar ¥ 4f Lo cdliana dlia V) cpalgl) cljhas gauadd (Sa
Ll aag of CH+ 43 pajie b laiaa dlll oS ot ()8 uJ.qu.\).\ﬂ\.\b‘@L\@L\LSJA.\M\ 088 O B g 4D (Al )
el Aaa iy ashs (g Abghuaall Gamadd Jglad Laaie Lulia
taladiuN) 138 g &;Lm Sl
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 ﬂ-ﬁ-ﬂ‘—"-[
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AL gl) Lialiual el jSal) g A SLAT) Caliall
Gladdl) anafiy (el S (1 dsgara Glaiul asae iy ¢ Gilial) Bl sl e Bl s : Container class ¢\l Ciuall
Jdinked lists 4dauyiall z=lsdlly cqueues Ju 1Y) stacks ciluwagal) arrays <lésdaall 4l il SIS J@-Ml‘ )
Asgana ada AN paial) smy Gag o Ble g el o) dua o @lgall ) Apbsill (Rl gYL oA cial) Jadple WS
Bl i A K e ST D O o 038 Cilal ey L A Ciiall Bada gl (S8 Ao Bale iy

Aadipal) clagheal) ) J geash) aial Ciina by Juualdi £Uis] b dasiiouall Jilugh 3af o s g4 1 Proxy class Jissl ciial
ilal) daay Al ) Jgasl) pdaly 4

(Blasall 13 B Lalaia) (gl g ila ALl Ciliallg ASIA) Cilial) asgha B (Baxl) ()
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