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1. Create and use classes. Lol ety Blia¥l s Lad| 1
2. Distinguish between public and private class members. Aol el Cainall clael o ead! .2
3. Define the relationship between items and records. Mg moliadl o L3NSl s .3
4. Determine the relationship between items and units. Slugdly moliadl (us 48Nl yuxs 4
5. Defining and using friendly methods. Adsgall al ol aludiwly dguzxs .5
6. using friendly methods and friendly classes. el Bluallg dausall @‘3.?." ?‘.\.é-.?.wb diyai .6
7. Definition and use of const member methods and const objects. Al (o281 il cLacH a g plusiwly casyads .7
8. Defining the constructer and deconstructer functions and the Sdlo Lplolasinlg digall yp..\.(‘." 2l gigelidl al o5 doyai .8
copyconstructer . el
9. Use static member and static classes. S L) Blia¥le S Lud! Ll ?|.\.é-.uo‘ 9
10. Using objects and dealing with them within the functions. Sl pdogd &9—@‘ ol frad Lera Jalaidlg o1 ,2Y (?‘u\éalw‘ .10

2zl

: t?L..U RYRIPIESY
[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)

2009-2010 C++ 4a) § do gl Aoy Amapdl ,oloskus e -[2]
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Introduction §)Liall dodda

. Bool ,char «double .float .int _2 :primitive types or built-in types

.arrays,strings Lo Liwys Jacud Sl 45 (o pudl! 9l yoliall s de games Jiai :compound type

S dalizll aldl L=y (subroutines .functions .procedures) procedural programming paradigm Lw,s
rdilad ) o 9 Al A il (e Lueie!

Ay Josl Aeeyd Jilune ) ALl | pusds cpagiats a3 @1y allad | Jod Laloms] e l9! Busalaall AL gizes v/
e yall Bladl sl de yd aleo

zelips oo Lazellae sl Slledl jolic joyed caeyd malnS aueydll alelly aldl sda els¥ AUl Jlas¥l oLas| v/
SEINIvIs

modules Aol oilusglls maladl (o A gazma Lasy of usnly maliyy JeSad) Lisnny ao B yill alpdl o puazes V7
Al Jot Loltas dacime JSad My libraries o Lasd|
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Lela¥ al 93 LS iy cpredefined iyl A Slblead! (S5 @ I 13) .1

Jibrary 4aSe 3 Lo com G il Jo1 o0 Beda al gl oda cals 13 .2

Aaaylg Crass Sleadly (o p2¥1 sl lais

aliy US4 e Aaylgietl o0 ey

bl dais las

bl e iuasdly Blaadl Gldas ol

Action &lusdly z3g0ill §y9kang B 8518 audsl Object Oriented Programming  d>gdl dusyé dmapdl ciels ©
ol puesas @ B.Lo.f.a.ﬂ duzxiolly Oriented

s L ol gad | e Lo dgloma o LBMas! B¢ 1,a00 s el ©
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o)liall

Sl E Lla¥ dagdat 44 e Pre-defined data types oLlod| blasl csl€ ol 13 ©

ool aled 4uls| éi [nformation hiding &leglatl clas| dnols s dusm abld! bl dalzll ©
1 Gae) Lajpghas @3 S Ay 2ilal gy Badmmay dpan Slaly M e paadl Lanay JLas¥l
S(gy3¥ ol ,2¥1 e L dalail) Jpoladdl clas|

Lo dsii @bl Jaes oLadl 098y Jadl V7

cre 8395111 Objects (21,250 alaia¥l Lolul (Ao pgds gilly d sl Bugin s Amapdl pgedn e slais¥l v/
. Classes caLia¥! gf struct cHxud|

g Blia¥! aluicl cuzm cdae Jalailly 2uols Jladl sus cllosy olivall saaie Byall el o 13) v/
Caat § struct Jxud! ;e 8y9kally dixdas
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Jed> ol members Jzxudl slaci Gl lg Jxad| jpobing d,ais (Adlins $ 1930 (o0 0955 uB « poliadl (10 LS pe Acgazma sdmad!
il 13 3 Lo of el ae Jolaidl oScos JWllg il JSi domandl o parie JS I Jguosl (5Scaas fiields Joeud|
s § 3ll 0 (955 O s Wgaiall polic (S Abgaall e Jmud! aliey
;U Al alad) Bty ol Capad o oF S0y tdmad| cduyal  ®
struct structName
{ Declarations of members }s

Ao S lgdl L8y manll sylizey el g1 019K OF s 6d19) U] oy Aegcin struct Ao liall kIl Jomad| cisyad gy ©
(Al Slilus § Lple Lidyas a1 Lo pall
235 81 ¢ 0955 O soliall (Sles Ce> Auzmayy AS Blg Llty ugd (o Jamand| puolic dopas @
Abgiie Wolsy Jxud| cdnyai gy °
e LaS LS g Tuagind ST Amy domand ciyal e oS alil] olicasiatl] pod (oo iparl] 1 peing ol g
struct structName
{ private: Declarations of private members
public: Declarations of public members }s
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0)liaJl
JB o 4] Jgogll e Leadmy iyaa ga Lo ol lidas access specifiers Jguog laazs public g private oluesliall oliaIl @
Al e (public) mablindl el aeo> Jud o 9l (private) duds (o ,all ¢l
550 o sl 1a e S¥pmie o6 qupail] S o Aeliials el pSell (g Sl g5 prsas 4iLb Jmaad] aspal aay ®
: W aladl JSCaT syl
1. structName objStruct_name;
2. structName objStruct_name={initializer_list};
oo glad sy agdy ol mad! J) cdlay Eoo ddapaiy Lied g Jasidl ¢ objStruct_name £y Jg=io (o mpail! o3 (Jodl s &
g Uadll |ia e objStruct_name @l @by ssazmll bla¥l o (ol pe¥) (3ol 5,811 280 g4

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

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

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

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

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

struct Date

{ int day; //1-31

int month; //1-12

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

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

<  Point laaidl (e p (458 iyl

Point p; ] Pointhedl e SL10 o PA Ll Rbpiins 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 opo p (SIS pref dol aoyo casyal
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6jliall
(.) dass Joladl P9 Access operators J}E.'z!‘ dI Jyaj.ﬂ SHMelas e|mwt.3 C)}Sﬁj (PATRY &1 31 Leosd a5l Jxw J}E.'» dI J3.443J| TR
b dspaddl ol e geiall goladl i paddl ae puiug gl dot operator
o Waddl aluseiwly pud! (po slidiwd] Sy doyadll § Slypdsll alusiul Jl> § () arrow operator peud| Jolas pusiuay
- (HildName) b LS (s o pidss S Jadl Jim Jf o
radld] deladl Lol IS (po Jmad | AI3 (e pan 1 (RIS sl s Jeasd | Jed> Jl Jguo ol G dlelall oia uds

Struct_object. member_name;

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

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

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

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

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

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

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

Employee manager;

= pgdy O il e sy manger Jxudl e mipadll o) J1byte ] zli=s char pidll (o355 ($3 4bytes | 7 Lises int el Ol LB
oo Teda 4| oiluldl (base address wlu¥l (lgic £y gladll lia § lgie B\ RAE M R RV (35l 154bytes dozs> 8,S101 (o g lad
Ji8ag...manger.firstName guaall Lanses AL o 9 )dadly ol Slldl cmanger.ID gnall Lnnes wl_wm Ol giald!
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Structs within structs % Szad! (o cMzad| hpal
dsols
6)ligall
gy by blal e 0985 O ey Leil g cdlaun bolesl oo 0955 0 B9l e Leld cJaes (6T (0 0555 0T oSy Jamand! sliae O Lo
! of o giallS
tdh LeS cnendl e oMl | ey 2y pimniadl 43Lis s Employee Joeadld Galud| cinyaid! yughas (S
struct Employee
{ int ID;
char firstName[25];
char lastName[25];
char department[100];
Date birth;
Date hire;
}s ; S
Aalusmiwl @i Of Jud dasyal o3 08 Date Joeud| 0985 & coms Laids
th LS JUL it e Lraud oyl Date poill (0 Joad!| polic | Jguagll S ULl o da 3
Employee manager;  cout<<manager.birth.month;
Ly did] S Gl Fdg nested structures s lud! cMzewd! ol Gyl Ml e Leasynd 3 goioms (I dlzmwdl (£

.hierarchical structures
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%v alasmiwly asiwd! Ji8 (o Ayall Time Lo
1 oMeeud!
deola
0)liaJl
<dgll deldat printStandard ildly & Swall dapally cdgdl dcldat printUniversal Je¥l Time ool loceiuy camals o yaly o gdiw
bl Laally
I oo Aeldall aals ) el ! o yopad Jf 6353 Lon ol o8 UK e Time Joeaud! &l opgbic JaiwsS olisl Aeldall asls o Lo
Jrad! e dag L) qudd) Jyoas &"‘L const il gdl ol olda podeiug o (et La a3 ie Jldl ga LS Lideuds el..d.ﬂ C393) Laglie
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
// structure definition
struct Time {
int hour; // ©0-23 (24-hour clock format)
int minute; // ©-59
int second; // ©-59
char sep; // :
}; // end struct Time
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P:,Y/ alasiwly avseiud | 8 (o Byall Time ool
2 oMzl

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

printStandard amldl = 394

int main()

{

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

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

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

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

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

dinnerTime.hour = 29; // set hour to invalid value
dinnerTime.minute = 73; // set minute to invalid value
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D{j‘rﬁ alasiwly avseiud | 8 (o Byall Time ool

/ 3 o)l
&)Ll
cout << "\nTime with invalid values: "; printUniversal( dinnerTime) ;

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

// print time in universal-time format

void printUniversal( const Time &t) printUniversal gyl 35S

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

// print time in standard-time format

void printStandard( const Time &t) — printStandard a5 56

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

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

} // end function printStandard

2024/2025 1 24may 3&2p — diloglas duwaia - 5Ll | dasls> https://manara.edu.sy/ 16 /93


https://manara.edu.sy/

Classes and objects DA (. ..
?Eﬁj 1 “,a[,siﬂj‘_nggJB‘
e

sy (9o Gudoei] I3 cacsmiud] B e A4S e Sldane (do o pad] Lj.l-w‘ : classes aLioY|
Bl Ay ‘3 encapsulated 4alis oililoall bﬂjsj SUled! jolic Lpd 9SG ADT's 83 yze ilile Dlal el Jo¥! v
.procedural ! ;> wgludl o ¥ object-oriented 4> ¢! v ! welud ) JLEnY sa ! v

s L oS Lad ) nICaT) usl 389 2l g class dusLial | dals alasiwl Sla¥ o Lad| iy sdigall Casyal

:Jg&’lsli__wj‘ |
class ClassName
{ public: declarations of public members
private: declarations of private members
}s5
class ClassNam AL ISl
{ private: //this keyword 1is optional
declarations of private members
public: declarations of public members};

Aol nny Joms o (Sas coislndl clSad! ) sl
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Classes and objects PA ) Qa‘)'é'y‘j Bl

6jliall
access specifiers Jgogll Slsamas Glaudy aiyall cbancl JI Jguaglls oSl public g private LUl ¢ LiedS E S I
Led| Jguagd! QSwij Adses private ewdll pasd 48 pall el .(protected ‘zgl.;a| Jgeo9 e Caigall hp AT ey o OSe)
440 public peudd! crass 48 yall clac¥l o on ‘3 friend (functions, class) ¢ Eo¥ (SluaY| c@‘ﬁ.ﬁﬂ)g aigall claac] Jud )

oladl el aren Jid oo Ll Jguo gl Sens

S K W i Sy kx| private suzxll €3 o ‘2,3\.?.” 5. Al ‘3 Sy Ud a@,’a\jﬂ JSCéa private 4ols il claci 0SS
C}mj.” 5..5\.:} d}i O dale

Ul sda Q ‘(?U.éd.wm l.sL:o e U3 ol o oL | o) wle "‘}-‘."i Bicg duols ;b’.;»i Bue e divall Casyad (Sgism Ol S
RARES P ua.y.a.‘i." | é.g.fa.ifg J:'i sazd wly Hed 3i aiall Ll ¢ 3t i ‘..s\p'i.i.}g ool ¢ 3=t &l private LIS suees
() suzll g public, protected, Jic e

Yg‘ ol ¢ st Oglinds (SN aadlg Yg‘ ‘:La." ¢ 3t 29 Oobinds (nma ! and Lo.@ e dolaedlg dalall ;b.»%’\ i y3 o)

el 203 oY public M.Z:’J‘ oo Sbiledt oda JI Jguos EUS —ds4ai9 private MEJ\ QU NS RN P | i gy \.43.«:- ek
wigall da gl s Bas¥! Sl c@‘jﬂ‘-} ol elacyl bﬂ}ﬁ\.g ool el e Joladdl puax Q
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Classes and objects [>A 3 Qa‘)'é'y‘j d\_my\

6jliall

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

ClassName object_name;

physical Lobind Tagag opadl clliay Lois logical abstraction _ikie s Gl de Gall J) el (S
aigall o instance Ul> ol Lewd ope 5le ga oo ,all g1 BledSs cexsistence

:g‘,g Lo L(‘aaxb (;i us.q,v. cMeeudly LYl e LA 4.?31

L JWbs .obley moliaS Aielly dalinll jasban)l ol (olell A il Laakiuw ol (So LadS v/
cddlzild | pwe UL ‘_s\.c.}qaapﬂa...dul.o..\.zw

.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 DAD T quaS" Oy adial

deols
i it
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; // @ - 23 (24-hour clock format)

int minute; // © - 59
int second; // © - 59

char sep; //
}; // end class Time

Jolal! 5apdl 9 4slidl cdadudl (e lud!l yaes WS (e gl daid uyums @3 S
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Examples of class PA 2 d‘.qay‘ Oy adial
dsola
oLal
.class 4 Liall 4SO Time Caigall Cayyad g v
SEHTOTEIIN ERSE PN PO RINEE PN
b gdie Asoliy Lags casyatll gisg v/
.sep .second cminute chour 4 &, 9pall a ¥ Jgdoll syl (resaty v
setTime Time Py public ¢ jxtl (oo digall eLiac¥| 2l ol caupadd 73l Time aivall Chvgal (o
9l public member functions dlall ¢LacYl 2l gl adlud! sl gidl JS&S .printStandard g printMilitary
.class interface _aiall &g ol public services doladl &lousel!
wdigall el bag,df constructor eldl asty ciisall gl uds Jozms i) guandl il ouss v/
wcdigall yalyl e oy JSI sLaedll ldaall Jf Aclun! oub cllach mldl 148 pgdy v
2yl sLas| wie Lolal shleiuwl oy V7
pudiuy O oSley i Slily Jasdd hyal Ggu utd b BSIUN rass 1 gl S pods ¥ hisall chgyal o
L o Ml e Mie gyl blail (o S¥gmie (o el Aeddeiad! Byl udily SloK (e s atl]
2yl ydipll cddgdiall
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Examples of class % 3 d‘.qay‘ s adial
m n
0)tioJl

Date Looil (po d (518 Cauya5

Date d; B Date laodl (o SLSST0 (4o dA Lol dd5d4n0 byl
Date dA[10]; . At ol s B N
Date *dptr=&d; «-———— Date laod! R d u.’\ﬁ\ g‘j.u‘. éﬁ"z.’. dptl‘ u.,lfd\ DGR 2 g
Date &dref=d; =« Date ool (1o d (SIS dref dawl aopo caiyad

: b LoS Date Jooid!| iy pad (Say cilde JSCio :Date Jaoid| iy yas

class Date {

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

Salaiwdly J oY al g3 dele Laniw Point Caiuall Lol (JUald I 54) Employee —asyad oSiay Jdby °
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Exam ples of class

class Point {
public:
Point();
void setX( int) ;
int getX();
void setY( int) ;
int getY();
void print();
private:
int x;
int y;
}; // end class Point

//
//
//
//
//
//

//
//

constructor

set x in coordinate pair
return x from coordinate pair
set y in coordinate pair
return y from coordinate pair
output Point object

x part of coordinate pair
y part of coordinate pair
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[:A a3l 539 5,01 Jlma ccdivall polic J| Jgios]]
deola 1 Jgagll
8)uiol

wdivall ligSe scope gy Jlme ity laazxldl |da 943 :access specifiers
.class scope caivall ) Jlas (oo pdi el cLacl gl gidlg cLne¥l sliled!
file scope alll &gy Jlms (ross cLac¥| a2 aul ol

s Lol S5 s ailinc J) Jpamsl Los il oo 4133801 sLiacH gl g2l

g oyt o ydga ol (oyt Olgie ol oy gl M5 (00 Lell Jgumgll Sy caisall L5 dagisll cliacH ayl gl
4

s caigall Zalll 6,381 cLacll al gall Alawlgy by caial slacll al gall e il 5 Jrosms Aeloc elya] oSon
peu (e dde W 1 Jrasmid| ddos ddis il yd @) ! mad (o0 el JS 7 3ged duyad jS3 4S5 (el aliall
add! o (e Bewd JSI Miade Lasyal (S o caiyall Cisya
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% 2! 939 L0 Jlma caiiadl jolic (I g sd!
doota 2 Jgsosll
ool
) Jlme 01 ccdiiall @55y Jlme (rosd Jomid gl uds iy guins aali o pad o (poss Jgomi iy o3 13
géibl‘ Jj-z"sn J! Jj-;aj." La e C,Swﬁj a@\.ﬁ‘ 2‘-15) JL"-“ Jj—""-?-d O 4.‘}.133 Aoy ..53.?3.1‘ Jj—’i’&‘ GLD!A 33.3.3 aigall
digall gl ez gyl Jlome douems Ades plusiul

ol o2yl ! s dot operator (.) daddl Jolaa e|..\.éd.wp aiall 4y Jl=s @L& O Ao claci dl Jgeo Il Sy
e Ayaa o yall G 13] () Ju (->) arrow operator pud! Jolas aliseiw! (Sasg el olgie éi

iy O s Ladie g madll 23903 53 U (0 pdilie JSCao caiall g (o graall aalill i pal o O (So
&us pinary scope resolution operator (::) 43yl Jlee dyuemid 46 Lid! dloal! posiud ladic g aivall g 75l
2l s yad @ oy Jelall e Lo g caiall gl 1S5 oy

Ll (Sasg cinline function gyaudl plill dain Lolal Jal wls ccanall iy 2T e guaadl bl cao el @3 13)
inline &> Lall 2l s pall (S IS (0 Lads by o igall 75l i jall gandl
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LE%EF 2! 539 43,1 Jlxa civall piolic Jf guo sl
deola 3 Jgeogll
=
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 b oS JolS maliyn (s dadhgig Time aiyall i pad alad| JM (0 G Lo JS Lt 1Sy
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;

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

{
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Examples DAD

1Time it Jlw

deola
i it
public: Time(); // constructor
void setTime(int,int,int,char);//set hour,minute,second,sep
void printUniversal() // print universal-time format

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

} // end function printUniversal «

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

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

private:

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

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

}s // end class Time -

44—

Time —aiuxll private ,@.w.a_n

Time il - 1eS) Ll
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E
xamples % 2 Time aiall Jlis
8ol

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

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

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

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

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

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

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

6jliall

int main()

{

Time t; t daal 3 syl

cout << "The initial universal time is ™;

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

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

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

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

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

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

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

t.printStandard(); «—| Standard time after setTime is 1:27:06PMs il @uall dcldat printStandard
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Examples Pﬂ 4 Time aiall Jls

ool
t.setTime( 99, 99, 99, 'I!') ; ool A ls @uat sl pls ol aseal
cout << "\n\nAfter attempting invalid settings:"
<¢ " \nUniversal time :;/ Universal time: 00:00:00 ozl @uall delib

t.printUniversal(); cout << "\nStandard time: ";

t.printStandard(); cout << endl; Standard time: 12:00:00AM Lamsall oeall 2clls

system ("pause"); return 0;
} // end main
AL UL S o Sy Bslaad | zalipd! ) ey
divall cdsgad ol Ly 2l ol é\.’ diyai @3 Legd (divall J5ls printUniversal giaall sl casyald o3 v
wigall oo pai )l cLacll ayl gl i el gl Fludl 1 (e (A6 Lesd cainions (2 Julalll p st i)
sl (e (¥ aear o Olass iy elliug yie Aarddl I sbiae¥l Sbiled ez Aies Time() GiLdl plidl psiy v/
Bousee Ul Lids Time
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% 5Time ivall Jls
dsola
9ytall
Lo e Jl> §9 Blaall Aesdll dmso HLis | ae Time Joaidl oo o yil) By daed slach setTime() mlidl agdy v/
Jeoladl Byl (1) g Aponall gl joio deudll Lajllac| ooy
Geudidly ooledll Fawddl Time goill o (o)l @8 Aelday printUniversal o printStandard olaldl a4, v
S ySuaall
deldo M5 (e 23 LasY) yiso Bolui¥l Aedll dibiac] slacly Time Jasddl oo o2 ye cLiils Time € daglai)l agis v/
(o) pdaandidly oy [0 o
Slled! giant yiio Aasdll sbils al8 31 cpo3ll dnllio Al ped yoped e setTime(99,99,99, ) mlidl colu Lasy v/
Dl Qo t g Al dmllio sl Aad g o3 g
2Ll poly oyl g Llasgs IS oo iivall Aaladl cLac¥l ol gill Josoall () dlads Jalal! alusic! Lasy v/
add Lol HS3 IS (0 caiiadl Ciupal frags caivall slane] ) Jguosdl 03 41 nor (¢ guaal|
o Uas Wy Jary g p2ill ol thour=10; gt ! bl o oK (g § ALl Baglaill 2Lk Led Jl> § v/
el pols giae ) dgiosdl A0G] puay
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Y 6 Time —aiall Jli
6jliall
QL B (e Aol elac¥l &bled! J) Jgwo 4L printUniversal() (printStandard() .setTime() 2l il b Cemaw v

bl Jas M (0 digall srasad] bagasedll Ssle o 3] Bluol! puasad g el | sia pead oSes V)

49,2l claacY b\\ﬁ.ﬂ.) T.Lbin @L’y}.ﬂ ;b’.?i éb 8 o Ll Jj.p}" 9SS ey diuall private M.a.n D el

ae Joladl oldes Q8IS Sudzs (pias (A Laac¥| 2l gl (e A gazmay dinall Les 39399 .public pwdll ois
sLacdl oL

9 Jsaill set Bale aal ol da (oo e Liae¥ Slilidl uedd (8618 ) e Jgnazdl of (LLS) Jyoad! leload! i v
Lo e Jus Loy Liaad (e Baladl oo Lasl g get g set s Lowd s Lpeoud 8y 9 pially (utd adally . 301,50 get

Loladl clac¥l olled! an Joladdly Jouosll A slacl al o5 alasmio! Glud! melipdd JWI Juall JSEI1 oo
) ) pudd! 861y s cliSy Jgdmll ope Jao JSI aali B3 ydie ayl 95 Z:’Ji Al JLoF a5 21395 05 S divall
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6jliall

// prog2Manara.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
public:
Time(); //constructor

[ZV 1Time aiall al 95 1345

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

void setHour( int) ; // set hour |

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

void setMinute( int) ; // set minute
void setSecond( int) ; // set second

void setSep( char) ; // set separator
int getHour(); // return hour
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[ZV 2Time —divall al o5 aa343

dsols

i it
int getMinute(); // return minute<— getalss asl I get mlill casyad avjes o3
int getSecond(); // return second
int getSep(); // return separator

void printUniversal(); // output universal-time format
void printStandard(); // output standard-time format
private:

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

int second; // @ - 59

char sep; //

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

} // end function setTime

// set hour value | set plgd oyl dl set bl LS 21395 o

void Time: :setHour( int h)

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

void Time: :setMinute( int m)

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

void Time::setSecond( int s)

{ second = (s >= 0 & s < 60) ? s: O3} // end function setSecond
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o 4 Time biall E‘j.s 22399
ool

// set sep value

void Time::setSep( char sp)

{ sep = (sp == ":") ? sp: '
// return char value
int Time::getHour(){ return hour;} // end function getHour

:'s } // end function setSep

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

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

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

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

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

get 9 set alg3 sLloudul

<< " 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 : " << (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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iyl u@.ﬂtﬁjﬂ‘t@jtlmellh‘éwb."QM qﬁv 2%1)." &}@.ﬁb QL@‘}J‘ C}.\.‘L—‘A‘ﬁ‘
¥ it
#ifndef TIME1_H rslale M ) daunds IS (pe Bebad | JUL 4é Lo Bale]
#tdefine TIME1 H < il Byo cyay (1 Vg Aisyad et Byan p Time Cariall o o) slas| 2l
// 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
#endif ¢ Time Caiall Casyad 4l
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abdaall e 3das &1 ol ) Cagaty 1 LI ol daoLs 3 ol o guaidly el gdl s Juaddl
6)liaJl

#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "timel.h"
using namespace std;
Time: :Time()
{ hour = minute = second = @; sep=":";
} // end Time constructor
void Time::setTime( int h, int m, int s, char sp)
{ hour = (h >= 0 & h < 24) ? h: 0;

minute = (m >= 0 & m < 60) ? m: O;

second = (s >= 0 && s < 60) ? s: O;

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

J
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Sldaall e Gdas Al al o) (et 1 U A doola 4 dzmapdl pagradly Sl lodl o Juaddl
6)liaJl

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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main ool Q) ey ) Cilal) aeos 5 Ao pasaills Gleal sl G Juall
) 0)tioJl

// prog2ChlManara.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include "timel.h"
using namespace std;
int main()
{ Time t;
cout << "The initial universal time is "; t.printUniversal();

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

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

cout << "\nStandard time after setTime is "; t.printStandard();
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t.setTime( 99, 99, 99, '!') ;
cout<<"\nAfter attempting invalid settings:"<<"\nUniversal time:";
t.printUniversal();
cout << "\nStandard time: "; t.printStandard(); cout << endl;
system("pause"); return 0;
} // end main
rdgaud gil) clladlall Gl aad DAY cldla) ) Juu
dan al) S8 La dda jan olalddl g u.ubl\ Aladl s Oladdleadl #dendif s #ifndef Ol sl elew
el ) ganal) gaill z1,3) ate gl )k
TIMEL_H <iiall iy o5 ol (8 (e gote b ol laia Ci e o€ TIMEL_H ael ciiall (S 1Y) o
(A B A3l gina 1 aY 213 Y Vg il Y cilall @l giaa 7 dia g Hdefine 4 sl aladiud
Cliasil) and Gada (TIMEL_H ol cilall) ciial) 718 a3 ciaS Gl g G cpilad) B BaY o
Tl e (lsa () (B Lgaladiial g 43l giaa ) Jgua sl
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Constructors and destructors  écoLs 1 (Braall) dadlgl) ol gl g ALl 2 gl

14l Glwdd Gald S 54 construction AL gl e

ial) e WAL dladal Al g ciinal) am) udi 41 V/

.4l8 void 1 Al Aoy dilea dad L..Si d gl v

Aauy Mg Cilall o pag ) @l gl eLi) e automatically Al J<d sjlevin) Al v/
huall Jgala aid (AT 4D allocated 88IA (avadds aghy v

1S Lald Al ea destructor adlgd) Ul .

iikal) i LAl a2l « tilde char(~) ciadl Bgus Ciiall gl (uii 41 v/
el dllaly g Balea dasd (o A3 Ll v/

S Ag 5 Jlaa Bpalie (ga AIRS Sy ojle tiud) oy v/

. deallocated (Jaadl sladl)papd) Jé o Adgriall 58I 0 a0 dlaiga v/
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Constructors and destructors ol 2 (Buaall) dadlgd) a5l g Al al o
0)
(s gl OIS initialize xS (re SN (S Al sy g cilaal) (pa (S oL aie Lulal L) slosind 1l .
) 8 S dgua 5 Al Jia o2l i
Leie JSE Time ciiall 4000 a3l (pe 228 Cig 23
ol 8 AL G L sldd) Ay Al Gl 23 plae ) ciliLall 4 a0 6<5 3B 4)ai) ad Sl 1JsY) v
Time: :Time()
{
hour = minute = second = 0; sep=":";
} // end Time constructor

1JSall Initialization list Sl 4adY aladiul (Sapg S v/
Time::Time() : hour (©), minute (@), second (0), sep(':")
{

} // end constructor Time
Ly Lguany 08 ol i) Jualiy Aadl Laglacss Ghoush Lgaly pald JS &l ¢ dgly cApaaghy alil) acad A8 o3 Lin
AT Jlae ] LI acad) aladia (e g Alibadl A8y jhal) (ha £ el Ay jhal) 038 5 (sl o
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Constructors and destructors dool s 3 (8y0ud!) Aasldl aal gillg Al al gl
glial
bﬂ.‘i." C"’ﬁ'“" Li.bj bl).cl‘ P’!'EJ‘ .:LL.w!j ua).a." ;L«I&.\! a.(‘.'> O 43\.?3:)% 3‘-5-.463 éajig &,)Lt." EL?.U leabb Bt :L..,S‘.ﬁ‘ 4
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Time:Time(int hr,int mn,int sc, char sp)
{ hour = hr; minute =mn; second = sc; sep=sp; } //end constructor

PET ST PANEL PN IPL o OSces9
Time:Time(int h, int m, int s, char c): hour (h), minute (m), second (s), sep(c)

{

}// end constructor Time

;o2 s LSy cadliie uglad aliil o Ses @

Time £(15,25,54,"'); JUT UK oo Baelad pl iy Jo¥1 V1
Time t1=Time(20,15,43,"'); JUT UK oo Baglad pluiinly LS V0
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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=':"
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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e Souw caiall Goizs O (S ¥ a3 bl abild ol 3 Lol g1 Gl ab o AST e cainall gz O oSey -

o> 9 ?J\A&\S
sLad) § Jul gl plaseiwl_de>g flosb 93 Sl plddl 668 Jl> § oS cAildl pol gl alusein dols W= -
tuo )y
class Test { public: Test(int x) { varl = x; }
private: int varl;};
int main ()
{ Test objl = 987; // passes 987 to varl

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

#include "stdafx.h"

#include <iostream>

using namespace std;

class Time {

public:

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

o 8 (5.500L1) Lasldl aal g2lls 2Ll aal gl

{ cout<<"construction object by values:

oo

S e s eyl ala,

cout<<hr<<"\t"<<mn<<"\t"<<sc<<endl;
hour = hr; minute =mn; second = sc; sep= Ssp;
}
~Time()
{ cout<<"deconstruction object having values: ";

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

}

S ) iy N (IS0 il o o)

ALl bl s e ylas alla,

a3l el dany gl IS0 il o 21,5
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private:
int hour; // © - 23 (24-hour clock format)
int minute; // @ - 59
int second; // @ - 59
char sep; //:

}; // end clas Time

A

01 Jolidl 38 LI apladl deass

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

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

A

t2 Jolid) (580 LIV ) ddis

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

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

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

static ¢¢3 t4 =l (38U LI ) dass

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

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

system("pause"); olid! oy § gyl 6y of JEdls main ges, 8l alill AU osdll die puell b dudis
} // end main «— | Laid 13 03t5 J poldl yalaeu } bl Al Jud Blieg { Lot LaLal Jud 2l Lulodl ag wic
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construction object by values: 10 20 30 I

< t2 «5t1 global s43 wisISU , SLA anledl dusss
construction object by values: 30 40 50 =5 L o e i
MAIN START HERE s auto  §95 13 3ISU L ) dass
construction object by values: 15 25 35 -
construction object by values: 40 45 50 < static §git4 KU L Eu'" LA
construction object by values: 11 22 33 \ -

deconstruction object having values: 1122 33

deconstruction object having values: 1525 35

MAIN STOP HERE

Press any key to continue...

auto g3 t5 (IS L mldl s

\

auto $43t3 @3 t5 (SIS ol el sy

.main ol s cdye () ool Yl aea2 pud (pe s L@y sl g main pldl ddidy cud) Ju8 €2 9 11 ool e¥ Ly
o) th (o yadl aa 03 0 (a9 Yol 03 (Silagsl ddma (21521) 13 @3 15 (2 1,E¥ aua Laif Lae g maill csys udis 159 14 €3 (o281 ¢ Liy

ool el g 019555 (S s

§ (il Bl Buka Blelpe e (LIFO &SI Tea)e LA (wSlae oy pud! Sty 1 s oS opaiiead| Chgday autdl anl 93 s &8s o) Liagiels
o 13 oYl aug o cglobal deLad! o3 static LSLudl o3 auto 4slagis¥ ! Axll goidl (o (2 1EY arex aua Yl ol i douia
e Bl elles (A1 Sl @3 (LeliS) Lraty Sl (o0 zopid) wie pur Jdlg Liasss 3pad a1 AliSTI gt e Bl elles (1 auto (il

i 795l s yeusg ) el e Ll g main S8 L8 yaid dleLa] Ll main ;e zox5dl e pos JWby main (s I sl JalS
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compile-time dox Ul oy JSLY suad peus Le¥ Ladd il (CH+ 2aly dmapll A8yl ealall eal usi g2 )l gl w5l 31 o]
ploiad| § Ugug Ligpe dpns L] L-¥ Js polymorphism

Jeamid) o (08 . AST o1 cpaalid el o plasiwl ddae 9o — aul gl Lidawlys (gud slidyeg Faww oS — aal gl 1 W1 el 10,805
o Slalyldl ope Aalises Wlal o Lo ddlizese (RYY RSO O ez ‘éi signature dalisee dayay cllad aalil] Caoyai 3ale] JS ol g =5l
dileaiuly pgdy ol due 2 ‘éi e ALl dymy ddsyall slieg «(No of Args, Types of Args, Order of Args) Wl> (e AST of LJ Lalizes Lo s

Al gﬁi g odudin]

ALl ayl gilh 1 31 oz 3.@?.:.3.5.&, ASYN JEL T ¥ anall e clac¥l 2 ol (e gﬁy L 3 Jeesedd! @i Ol S
AL Gl aoY 4| Leli ol gag sy b abs oo AST e Caiall ol gis| aiKa) z Gld) bl usl 331 Jazedd|
AL Ggybs ey 08 s lid sl ddsylall Hles ] @y pusmiued] i Gb als oo AST 3929 ol 3] dig Ll BaLsj v

e A ol Alaty! iy Brge o121 oL AlSa| A) Y
el Al ol gill spas V7
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.Jo¥! 4as,lall U] e copy constructor &wli Gb EL' Byad ol W Say sl LasY dasdla
UiS mopd| G9d 399 Jolall Jrasmi (Sasg ALl 4y glall ged o] ‘..ub Meazes Jozma sl ! Jolaa o)
Time t=bedTime; :JWJ| mmadl o8 Lsie Time iaiiall (1o bedTime, mealTime o2y ¥ Lt 3 &uay.u .
Time t(bedTime);  :zmadlly s 329 Time aiall e gy oo brgaa 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,"");

] s 03 (9 e Time (o5& clid dom pinll gudll 93 C”,)Ld‘ ﬁMé‘Jb *
t=mealTime; : b LS sbiwdly zuddl ddos ¢lya] Gt aad =5 213 J] LU0 Ae@l ! Ados o s Adladl Gyadl
4asLud! oudll Jomo J=d £ J| mealTime cliaci Fudy pgdiuw deloall o
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Bzl dome ) Acwlull (galdl o iy principle of least privilege (3% &l o pli> ol
Bydie Aaeds clles (o2 elang
: Wl JULI § LS const caolgll alisiwly 4l Lol e raill Sy B dapdo @l ¥ Lany

const Time noon(12,0,0,"";
lda derd pdd Wolma wie Uas udgs piy (Sl bl IM oo 8y pod | dasddl ocllacly Time Jacdd! (oo noon colill (o4l dsyad o
Bl i lae Al olsis) tAJ\Si de pud Joadl oo ed] ey Lo | dag Ao Al AEL{IR doginig 518!
podi Of LaSa¥y ()il ae dalats oof Ll (oS gl gl o il ol g3 el oy Iidy ccals (o dd &) sl 53l Jgsmy Silez il pied
sy

ol giae pai Uglell 0is Lecic warning ladd yuizsclbhel Sl All (aay AISS
Al (oM audl 9 eliddl a3l 95 a0 const il gl al il oty ¥
Loy aLeddl cpa Byantdl aal gl I3 aies Wy B pdiine Aasd J Ly (S Ll 018 odg o oyl i oof Ll al 5 prosay

Time caigall e 2L cbuadd! elpa| IS (o puds e S o
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#ifndef TIME_H o
#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;
void printStandard();
private: int hour;
int minute;
int second;
char sep; /* */ }s
—#endif

//
//
//
/ﬂ<
//
//

Y

print universal time

print standard time

© - 23 (24-hour clock format)
@ - 59 */

@ - 59

end class Time

2 ) o2 il slaed! al gl
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#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "time.h"
using namespace std;

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

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

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

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

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

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

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

<< _sep <<setw(2)<< second <<(hour<12?" AM":" PM") 3} // end printStandard
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// constFunConstObj.cpp : main project file.

#include "stdafx.h"

#include <iostream>

#include "time.h"

using namespace std;

int main()

{

Time wakeUp( 6, 45, @, ':') ; // non-constant object
const Time noon( 12, @, 0, ':') ; // constant object
wakeUp.setHour(18);//non-const object non-const member function

//1 noon.setHour( 12) ; //const object non-const member function

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

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

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

system("pause"); return 0; .
. T R (4 | euli ne b Uolxa
} // end main b 580 Jgumgll o ALty
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o ve il it e 03 @ a@l.ﬁ‘ RS @.ﬁ.ﬁbmg.&@ const ol gl 29 I e ol @Lﬁ‘ Ol e puai]l 5 @
o2l e mmadl o Ll 3 const ciolgd) g SIS e 2ol

Loy Loelad 03 e v pd oololiiial Hlia oof dims HLas¥! Cile o sl gl aladll J) Jlailly @

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

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

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

18y el SlueY! Adsuall al gl

diyall (pass prototype d>iged (i piy oo~ friend pall alosiuly 2dg 4 b dBluay divall SlAc] 1
aiall sely dle aylatll Ay gi Bus dummay BalaSy malidl (oo (IS0 éi  ddayald 05 (a9 friend L yally \é}m
S Al Jud

Lacdl wilily J) Jgwosll skl catall Jid oo Alasally 4 cifns i rod gine aliS mlill 1is cisyad 2
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sLacdl 4y JI
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#include <iostream.h>
class myclass {

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

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

};

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

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

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

Aol sLac Jal§ JS iy Jgvo ol aulaiu 4f W) myclass iigall § g Ll o sum() aoldl
S Tssne Ll Lt @l Juy Low adidl Lolaa plueive! 095 shletiuly 2 oLl Jalae Oy Bisyal @3 sum () gldl @
wdiall
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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 Lpe 7iall b ga dolill Jgdall | Jguogll Min aivall adaiug  ©

o1 B caivall e comy B caiall Gauus A caine 0950 (S ¢l L olaad ¥ (80 (S0 Lds (1 Sas¥g 4o gion Ao d8lall
4 Baso 58 A caiall o Les s (it

A caigall Giduo B caivall G g ¥ lda ol B caiiall Gidue A caivall O 13) gl cdwlSail pe dape

€ Gao A 5l (g ¥ 1id C iiall 3iuyo By (B aiall Gido A caiall S 13 gl cinin d ddie ©

(Je¥l il 4ay il Lol ddyuue 0555 ¥ e caine (e danid | Bl gl (Aigs00 af dlaall
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// header Date.h
#ifndef DATE_H
#tdefine DATE_H
class Date {
public:
Date(int=1,int=1,int=1900); // default constructor
void print() const; // print date in month/day/year format
~Date(); // provided to confirm destruction order
private: int month; // 1-12 (January-December)
int day; // 1-31 based on month
int year; // any year
int checkDay( int) const; //function to test valid date
}s // end class Date
#endif
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#include "StdAfx.h"

#include "date.h"

#include <iostream>

using namespace std;

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

{ if (mn > @ && mn <= 12) // validate the month
month = mn;
else {month = 1; // invalid month set to 1
cout<<"Month "<<mn<<"invalid.Set to month 1.\n"; }
year = yr; // should validate yr
day = checkDay( dy) ; // validate the day
cout << "Date object constructor for date ";
print(); cout << endl;
} // end Date constructor

2024/2025 (18 2dzzay 3&2a — Agloglas dwuia - B, | dxale https://manara.edu.sy/ 69 /93


https://manara.edu.sy/

% cLac] LS A yr0 o w~u4b.ﬁi e‘.\.‘:ﬂ'—w‘
deola 4 (Composition) | cdial
8)liaJl

Date.cpp il alkl sl o3

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;
/* calendar year > solar year by 11 m and 14 s = A new extra day after 128
calendar years in addition to February 29, which is why the leap year
is canceled once every 400 years.*/
cout<<"Day "«<<testDay<<" invalid. Set to day 1.\n";
return 1; // leave object in consistent state if bad value
} // end function checkDay
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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
};s // end class Employee
#endif
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// employeemainlF.cpp

#include "StdAfx.h"

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

#include <cstring>

#include "date.h" // Date class definition
using namespace std;
Employee: :Employee(const char *first, const char *]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) ;
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length = (length < 25 ? length: 24) ;
strncpy( lastName, last, length) ;
lastName[ length ] = '\o@';
cout << "Employee object constructor:

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

} // end Employee constructor

void Employee::print() const

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

} // end function print

Employee: :~Employee()

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

} // end ~Employee destructor

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

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

2024/2025 18 28ma y 3&2p — Acloglas Ludiar - 8Ll dasl> https://manara.edu.sy/ 74 /93


https://manara.edu.sy/

.composittmployeeMain.cpp w3l palid) a1 75 deola 8 (Composition) ,>| il
6)ligall
leap 4wl sl dnd! Wl dddlin J) WYL dadus calS o) il eLﬁ sue sbis! JI Buges checkDay £ Layls Date iyl Chipad Cpayni ®
Logd o pad olS o Aoyl Agla¥l udll jlas ] ddeat Lanio (bl Ados muad Sumy ciiall Gl o ! 10 clesiwl o9 cyear
N al bl axdlo
bl oy Aoumiad | (ol E¥ ana oy Ja y31 aaey) Employee caiall (e oyl ais oy sl | o Losla bl caiall Casyad cagas @
. (§ ¥gl Employee Caiuall oo (il puR ok fi Yol e LacH!
@ bad! JEL Jgo lasdla
S Bylay Lagds a3 oy o ey ¥ 2ll3 Ol Y] (i lie Lo 9o Al 2! sy Date (Employee Al gbud! JLL G Onell duyasl] v
Zusiyl) gl 301 Loraiiy i
Crguand| Lo (o) 903 IS (00 (955 lastName o firstName (pgnall qud sllac| ol wzs Employee Caiall Sl aldl casyad adlasdlay v
Sl pldl e mpad! IS (e i pi Date aiall GLII mldl IMS e @uddl Leajlac| (9848 hireDate g birthDate
Date aiall Sl plidl clewiwlg Employee caiall GLIT st ela g d4aild (s Juaall (2) (ldadiddl auseinig Employee Liall
Date —aiall print() pld! sleiul 42,8 Employee aivall print() sl casyas o 451 JasHs
Lol (e oyl pua Gy 1) J3 Il UL bl oe Leeda G Loy liedl I JS Il (e gy o 1831 Ly O melbindl 203
. (dias> 23 yall Date Laaidl cpa (21,231 gp2s 0 (ag Employee

NN

2024/2025 1 24may 3&2p — diloglas duwaia - 5Ll | dasls> https://manara.edu.sy/ 75/93


https://manara.edu.sy/

Y

Using objects within functions deola 1 E‘}ﬁ‘ & “’a‘)&y‘ ?“""3"'7"‘“‘
6)ligall
ol ccaiall sl e al gl (ragis alaieiadl 1a 980 O Sas LeS Lo B3lae 2aidS ol aul 97l Sl AalyLS el ol 920l po (20,21 alieiael (Say  ®
(3,01 ¥ lma g Jgroall ol Blel e cumm At 1da § o) caiiall Blai 2yl gy31 ml 55 eso
cslal M5 (e il sl JI (21,831 s oy Eues 53T bl g radgmin (g1 saad Led iy (I Adplall iy ol gl J) (ol pe¥l jopes ot ®
:JW Jlgad! 7odas ag (ol oy eLid) oty y51 Gaes) ) Loy pod i (208 (e A ¢ Ldd| o Ladie g call by value o dlly cleuiw]
S Ly s ?:L(,J\ é.sl:c.ﬂg ]! Lad) e L*,SLc.H é.:l.ﬁ\ b s o (|2
t o LaS Time caiall e Aiiae 2w auian gl JU JULI IS oo ol il ) (o181 yayas pides
// 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; // © - 23 (24-hour clock format)
int minute; // © - 59
int second; // @ - 59
char sep; // :

}; // end clas Time

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

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

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

} // end Time constructor

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

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

int time_to_seconds(Time T)

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

int main(){ {Time timeObj(6,8,24,':"); cout<<time_to_seconds(timeObj)<<endl;}
system("pause"); return 9;} // end main
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constructing object 6:8:24
destructing object 6:8:24
22104
destructing object 6:8:24
Press any key to continue . . . e Gsbad| alidl Jdmig 7yt Alasdley
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int time to seconds (Time T)
{ return T.second+ (T.minute*60)+ (T.hour*3600) ;}
cout<<timeObj.time to seconds (timeObj)<<endl;
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// UsingObjectsWithinFunctionsThis64.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
public:
Time(int, int, int, char) ; //constructor
Time add_timesl(Time) ;
Time add_times2(Time, Time);
void printUniversal();
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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 "stdafx.h"
#include <iostream>
using namespace std;
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class Time {
public:
Time(int, int, int, char) ; //constructor
void printUniversal(); // output universal-time format
private:
int hour; // © - 23 (24-hour clock format)
int minute; // © - 59
int second; // @ - 59

char sep;}; // end clas Time

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

{ hour=hr; minute=mn; second=sc; sep=sp; } // end Time constructor

void Time::printUniversal()

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

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

2 Aalyls -1

2L (e Bolae deyds -2

513 8)")5-3
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b LS Time
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// thisAsReferenceAsParameterReturnValue.cpp : main project file.
#include "stdafx.h"
#include <iostream>
using namespace std;
class Time {

2 85las dowdy 2> 49 Aol LS sl ?‘Jﬁﬁi-w‘

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

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

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

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

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

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

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

timeObjl.print(); timeObj2.print();
cout<<"USING REFERENCES AS PARAMETER "<<endl;
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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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// DynamicMemoryAllocation7l1l.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
using namespace std;
class Time {
public: Time(); //constructor
void setTime(int hr,int mn,int sc,char sp);
void printUniversal(); // output universal-time format
void printStandard(); // output standard-time format

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

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

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

void Time: :printUniversal()

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

void Time: :printStandard()

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

} // end function printStandard

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

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

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

} // end main

CLASS TIME CONSTRUCTOR STARTD
12:00:00 AM

00:00:00

CLASS TIME DESTRUCTOR STARTD
Press any key to continue .

[Py

6jliall

// allocate Time object

//deallocate time object

4 5,810 ‘:S..g.n‘.q..\." s

iy e malindl 1da oy
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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 ‘;Lajd‘ t]a.&'.l‘ Jouad Sas
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Adgaall 3 poliall sue suz size Loy
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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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