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6.1 Elcaywyn

AvTIKEINEVOOTPAPNG MpoypappaTionog
OVTOKeVTpIKOG MpoypappaTiotog
Object-oriented programming (OOP)
= EppwAcuel dedopeva (xapakTnpioTIKa) Kal CUVAPTROEIG (OUHNEPIPOPA)
O€ NAKETA NOU KAAoUVTal KAAOEIC
Anokpuyn nAnpo@opiac
= O1 KAAoEIC (QVTIKEIPEVA) ENIKOIVWVOUV E KAAWG OPIOHEVEG DIENAPEC
= O1 AenTopEpeIeg TNG uAonoinong BPIOKOVTAl KPUPHEVEG MEOA OTIG IDIEC
TIG KAQOEIG
Tunoi opifopevol anod To XpnoTn: KAACEIG
= Aedopéva (data members)
= JuvapTnoei (member functions or methods)
= 'EKQavon-ekTéAeon KAGONG: AVTIKEIUEVO
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6.2 Opiopoc Aopwv-Structure

Aopéc (Structs)

= KaBopiCouv TUMOUG NoU NPOKUNTOUV ano Tn cuvadpoion PEAWV GAAGV
TUNWV

struct Time ( Stuctretng |

int hour;

int minute;
int second;

i
= AnuIoUpYEi Evav vED TUNO BEGOUEVWV MOU XPNOILOMOIEITAl YIa VA dNAWOEI KAVEIG
METABANTEC

O 0opIoUOC struct TEASIWVEI NAVTA PE EPWTNATIKO

>1n C++ struct kai class €ival I00dUvapa. Ailagopa:
= Struct: default public pein
» Class: default private péhn

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.




6.5 YAonoinon agnpnuevou TUMOU
Time Y€ KAAON class

KAaoeIg
= MoVTEAOMOINON AVTIKEINEVWY
XapakTnpioTika - Attributes (péAn dedopéva)
SUMNEPIPOPEC - Behaviors (WEAN cuvapTroEc)
= OpiCeTal pe TN AEEN-KAEIDi class
= MeAn ouvapTnoelg
MeBodol
KalouvTal og andvrnon PnvupaTog
KaBopioTec npooBacnc o€ PEAN
" Anpéoia - public:
MpooBacn os onolodnMnoTe AVTIKEIMEVO TNG KAAONG EVTOC NEPIOXNC -SCOpE
= IdiwtLtkd - private:
MpooBaacn povo anod PEAN ouvapThoEIG TNG KAAoNG
s [Ipootateudpevo - protected:
MpooBacn anod nNapaywyes KAAoEIC
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6.5 YAonoinon agnpnuevou TUMOU
Time JE KAAON class

>uvaptnon Constructor
= EI0IkO pENOC ouvapTnon
Apxikoriolei Ta dedopéva
'Exel TO i010 OVoua PE TNV KAAGoN
KaAeiTal 0Tav napayeral To avTIKEIPUEVO
Mnopei va unapyouv noAAoi constructors
Ynep@opTwon ouvapTtnoewv Function
Ynapyxel default, kaAUnTeTQI PE OPICUO XWPIC arguments
Aev €xel/emoTpePel kanolo type (€€ opiopou void)
Public fj private
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m Outline !

CIas'Sije\\

public: o \LFOQ Anpooio pEAN cuVapPTIGELS
Time (')\\ opto ESKWIG public. Class Time
void printUniversal 66 i = 5 format definition
void printStandasd () onstructor €yet To 1010 N (10f1)

ovopa e TV KAdon, Time,

1
2

3

4 4

5 void setTime( I pe m }"8&] il I |second
6

7

8

9 private: ko Ogv €xEL TOTO

10 int hour; TPOCTELAGLO LOVO GTIG
11 int minute; O opop6g TeM suvaptioelc The KAGong
12 EPOTNHATIKO. |

13

14 } end class Time

© 2003 Prentice Hall, Inc.
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6.5 YAonoinon agnpnuevou TUMOU
Time JE KAAON class

AvVTIKEIHEVA TNC KAAONC
= MeTA TOV OPIOPO TNC KAAONC

To Oovopa kKAAong €ival evac npoadIopIoTAG EVOC
VEOU TUMOU

e .

Time noon = Time() ; // no use of new!!!
Time noon(12) ; // constructor init
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Stack vs Heap

Applications

#include<stdio.h> ™Mewmory

#include<stdlib.h>
int main()
{
int a; // goes on stack
int *p;
p = (int*)malloc(sizeof(int));
———— ™

*p = 10; Static/Global
=2Jé
free(p); :

}

6.5 YAonoinon agnpnuevou TUMOU
Time JE KAAON class

MeEAN ouvapTnoEIC EKTOC KAAONC
= Binary scope resolution operator (: :)

Ag€vel To Gvopa PENOUG e Hia KAGon
Mpoadiopilel ovadika TIC GUVAPTNOEIC CUYKEKPIMEVWY KAAOEWY
AlQQOPETIKEC KAAOEIC UNOPOUV VA £XOUV GUVAPTNOEIC HEAN HE TO

idlo ovopda
= Mop®n yia TOV OPICUO OUVAPTNOEWV HNEAWV
ReturnType ClassName: :MemberFunctionName( ){

;

= Aev aA\alel av n ouvapTnon &ival public N
private

MeAN ouvapTnoEIG EVTOC KAAONC
= Ae XpeialovTal TEAEOTH) OPIOHOU SCope Kal




1 // Fig. 6.3: fig06_03.cpp @ . 1
2 // Time class. OLllne
3 #include <iostream>
L fig06_03.cpp
5 using std::cout;
6 using std::endl; (1 of 5)
7
8 #include <iomanip>
9
10 using std::setfill;
11 using std::setw; K)»C’l(m Time.
12
13 // Time abstract data type (ADT) definitidn
14 class Time {
15
16 public:
17 Time () ; // constructor
18 void setTime( int, int, int ); // set hour, minute, second
19 void printUniversal() ; // print universal-time format
20 void printStandard() ; // print standard-time format
21
) ) ) © 2003 Prentice Hall, Inc.
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22 private: @ 0 tl 12
23 int hour; // 0 - 23 (24-hour clock format) U—lne
24 int minute; // 0 - 59
25 int second; // 0 - 59 ﬁg06 03.Cpp
26 -
27 }; // end class Time (2 of 5)
28
29 // Time constructor initializes each data mq .
30 // ensures all Time objects start in a si OCOH-StI'LICtOI’ (XpXIKf)TCOISI
31 Time::Time () to private dedopéva
32 otV Ty undév (0).
33 hour = minute = second = 0;
34
35 } // end Time constructor
36
37 // set new Time value using universal time, perform validity
38 // checks on the data values and set invalid values to zero| Qg public
iz \{IO:Ld Time: :setTime( int h, int m, int s ) GDVdeT]GT] Gké'YXSI g
a1 hour = (h > 0 & h <24 ) 2 h : 0; nusgm?vnapaus.rpmv
42 minute = (m > 0 & m < 60 ) ? m : O; gy OE)lGSl i pnvate
43 second = (s > 0 & s < 60 ) ? s : 0; 8880”8\/“'
a4
45 } // end function setTime
46

© 2003 Prentice Hall, Inc.
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

// print Time in universal format

void Time: :printUniversal ()

{

} // end function printUniversal

// print Time in standard form
void Time: :printStandard()

{

} // end function prin

int main()

{

cout << setfill( '0' ) << setw( 2 ) << hour << ":"
<< setw( 2 ) << minute << X
<< setw( 2 ) << second;

Xwpig mopapérpoug !
(yvopilel implicitly 6Tt
oKOTOG givan Vo, EKTuTBovV
pén dedopéva! ‘Etot yiveton
TMEPIEKTIKOTEPT 1| KA O™ TOV

cout << ( ( hour == || hour == 12 ) ?

. GLVOPTIGEDV.
<< ":" << setfill( '0' ) << setw( 2
<< ":" << setw( 2 ) << second
<< ( hour < 12 ? " AM" : " PM" );

Anidvovpe ) petafinm t
¢ avtikeipevo KAdong Time.

Time t; // instantiate object t of class Time
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@ Outline N
\d

fig06_03.cpp
(B of5)
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70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

// output Time object t's initial values

cout << "The initial universal time is ";
t.printUniversal() ; 00:00:00

KaAovue tn public
GLVAPTNOT YL EKTOTMOT).

t.setTime( 13, 27, 6 ); // change time

// output Time object t's new valj OprOD},lS ™o },lé)\.n SSSOMéVO,
cout << "\n\nUniversal time after Xpn(jluonoub\/’rag m publ:l.c
t.printUniversal(); // 13:27:06| gyydptnon uéloc.

_ IIpoomdBeln vo tepdcovpe
cout << "\nStandard time aft

t.printStandard() ; <27:06 ;“deog :El},lég H‘? XPﬁGT} mge
public cvvaptnongc.

t.setTime( 99, 99, 99 ); // attempt invalid settings

// output t's values after specifying invalid values
cout << "\n\nAfter attempting invalid settings:"

<< "\nUniversal time: ";
t.printUniversal () ; // 00:00:00
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@ Outline 14
V]

fig06_03.cpp
(4 of 5)
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15
93 cout << "\nStandard time: "; IZI

94 t.printStandard() ; // 12:00:00 AM OLIIne
95 cout << endl;

96

97 return 0; ﬂg06_03.cpp
98 (S of 5)

99 } // end main
fig06_03.cpp

The initial universal time is 00:00:00 output (1 of 1)
The initial standard time is 12:00:00 AM

Universal time after setTime is 13:27:06
Standard time after setTime is 1:27:06 PM

To péAn dedopévav yivovran
undév (0) petd omd tig Adbog

After attempting invalid settings; , ,
TIWES TTOL dOOMKAV.

Universal time: 00:00:00
Standard time: 12:00:00 AM

© 2003 Prentice Hall, Inc.
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6.5 YAonoinon agnpnuevou TUMOU
Time JE KAAON class

Destructors
= 'Exouv TO id10 Ovopa pe TNV KAaon
(I'I~p)ony£iTa| TOo onuadl padnuaTikng apvnong (tilde)
= XWPIC NapapeTpouq
= e Unopei va unep@opTwoEi
= Public
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6.5 YAonoinon agnpnuevou TUMOU
Time JE KAAON class

[MAcovekTANATA XpNonc KAQOEWV
= AnAonoloUv Tov NpoypauuaTiono
= AlEnageg
KpuBouv Tnv uAonoinon
= Enavayxpnoiponoinon Kwdika
>uvOeon (ouvabpoion) - Composition
(aggregation)

= AVTIKEIYEVA KAGONC HNOpouV va NeEPIANPOoUV we HEAN AWV
KAGOEWV

KAnpovopikoTnTa
= NEec KAAOEIC NPOKUNTOUV anod NAaAdieg
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6.6 EpBeAeia kKAaonc kal
npooneAaon peAwv

EuBeleia kAaonc
= MeAn dedopeva kal ouvapTnoEIG
= EvTOC gpBeleiag

MeEAN kAaong

= APEoa npooneAaciya anod oAa Ta PEAN ouvapTNOEIG
= Avagopad pe To Ovoua

= EKTOC gpBEAEIag kKAGoNG
Avapopad pe handles

= ‘Ovopa avTIKEIJEVOU, avapopd OTO AVTIKEIUEVO, DEIKTNG
OTO QVTIKEIPEVO
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6.6 EppeAeia kAaonc kail
npooneAaon peAwv

EuBeleia ouvapTnonc
= MeTaBANTEC dNAWVOVTAl GE CUVAPTNOEIC JEAN
= Eival yvwoTec povo otn ouvapTnon
= MeTaBANnTEG pe id10 Ovopa pe HETaBANTEC EPPBEAEIOC
kAQoNG
H gupeleia TnG HeTaBANTAC KAGONG «KpUBETaI»

= [poonélaon pe TeAeoTn kabopiopoU gupeAeiac (: :)
ClassName: :classVariableName

= O1 YeTaPBANTEG €ival YVWOTEG OTIG CUVAPTHOEIG MOU
opiovTal

= O1 pETABANTEG KATAOTPEPOVTAI HETA TNV OAOKANPWON
TNC ouvapTnong
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6.6 EpBeAeia kKAaonc kal
npooneAaon peAwv

TeAeoTeC yia npooneAaon HeEAwV KAAonc
= T1010 JE TWV structs
= Emihoyn pe TeAeia (.)

AVTIKEIEVO
Ava@opa o€ aVTIKEINEVO
= Emloyn pe Behog (->)
A€iKTEC ' :
= timePtr->hour €lval OMOIO UE

( *timePtr ) .hour

O1 napevOEoEeIC analTouvTal
= * EYEl MIKPOTEPN NPOTEPAIOTNTA EVAVTI TOU.
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. . @ 21
1 // Fig. 6.4: fig06_04.cpp Outline
2 // Demonstrating the class member access operators . and -> _—
3 // E
4 // CAUTION: IN FUTURE EXAMPLES WE AVOID PUBLIC DATA! ﬁg06 04.cpp
5 #include <iostream> A
: (1of2)
7 using std::cout;
8 wusing std::endl;
9
10 // class Count definition
11 class Count { Tox public
12 YXPNOLUOTOLEITOL G
Le TS napaderypa povo. Tumikd to
1‘5‘ int x; dedopéva eivan private.
16 void print()
17 {
18 cout << x << endl;
19 }
20
21 }; // end class Count
22
) ) ) © 2003 Prentice Hall, Inc.
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23 int main() @ O tl 22
2 utiine
25 Count counter; // create counter object E
26 Count *counterPtr = &counter; // create pointer to counter ﬁg06 04.0pp
27 Count &counterRef = counter; prl(;'rl TS)\«?{GC_, Yo TV @ OfE)
e emhoyn péhovg dedouévou
2 EEAE amd TO AVTIKEINEVO counter
30 counter.x = 1; ﬁg06_04'cpp
31 counter.print() ; Xpnon teeiag yio Ty output (1 of 1)
32 EMIAOYN LEAOVG OTNV
33 cout << "Assign 2 nd print u ava(popd counterRef oct0
34 counterRef.x = 2;
35 counterRef.print(); // XPﬁ‘m BQ"OUQ Yo 10 SS{KTH
36 counterPtr ct0
37 cout << "Assign 3 to nd print us| (lV‘ClKSiu(‘:VO.
38 counterPtr->x = 3; // assign 3 to data member x
39 counterPtr->print(); // call member function print
40
41 return 0;
42
43 } // end main

Assign 1 to x and print using the object's name: 1

Assign 2 to x and print using a reference: 2

Assign 3 to x and print using a pointer: 3

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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6.7 AlaxwpilovTtac Tn dienagn ano
TNV uAonoinon

AlayxwpilovTac Tn dienagn ano Tnv
uAonoinon
= [TA\eovekTNHa

AIEUKOAUVEI TNV Tpononoinon npoypapuaTwv
= MeloveKTNUa

Apxeia Header
= M€pn uhonoinong
Inline ouvapTRoEIC
= Id€ec anod Tnv uAonoinon
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6.7 AlaxwpilovTtac Tn dienagn ano
TNV uAonoinon

Header apxeia
= Opiopoi KAGoN¢ Kal NpwTOTUNA CUVAPTNOEWV
= [MepiAapBavovTal o KABs apyeio

#include

= EnékTaon ovopaTtog apyeiou.h

Apxeia kwdika
= OpIopoi HEAWV CUVAPTNOEWY
= 'I010 Ovopa Baonc

>UMBaon
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1 // Fig. 6.5: timel.h @ o) tl 25
2 // Declaration of class Time. U—lne
3 // Member functions are defined in KO')SIKOLQ oL npOX(‘LuB(I\/Sl E
© TOALOTAEG CUUTEPIANYELG timel.h (1 of 1)
5 // prevent multiple inclusions of he
6 #ifndef TIMELl H
7 #define =
8 '\'\ | Kodac dsv ek ouBéverar |
9 // Time abstract Mw T r n i
10 class Time { OvopaToroyia:
1 To 6vopa Tov apyeiov header
i e pe to underscore vo
13 Time () ; avTIKaO16Td TV TEAEI.
14 void setTime( int, b7 7S mvur—m=nace,—second
15 void printUnivers (O // print universal-time format
16 void printStandayd() ; // print standard-time format
17
18 private:
19 int hour; // 0 - 23 (24-hour clock format)
20 int minute; // 0 - 59
21 int second; // 0 - 59
22
23 }; // end/class Time
24
25 #endif
) ) ) © 2003 Prentice Hall, Inc.
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) ) @ 26
1 // Fig. 6.6: timel.cpp Outline
2 // Member-function definitions for class Time. E—
3 #include <iostream> E
¢ ) timel.cpp (1 of 3)
5 using std::cout;
6
7 #include <iomanip>
8
9 wusing std::setfill;
10 using std::setw; [MepiAnym tov apyeiov header
11 timel.h.
12 // include definition o lass Time imel.h
13 #include "timel.h"
14
15 // Time constructor initializes each data member to zero.
16 // Ensures all Time objects] To (')vop,a apxg{on ué(;a o€
17 Time: :Time () quotes' Otov
18 A _ YPNGLOTOLOVVTOL Ol
1 hour = minute = second =, 156tntec Hempeitar 6Tt etvon
20 ) pépog g C++ Standard
21 } // end Time constructor )
- Library.

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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23 // Set new Time value using universal time. Perform validity @ outline 27
24 // checks on the data values. Set invalid values to zero. _
25 void Time: :setTime( int h, int m, int s )
26 timel.cpp (2 of 3)
27 hour = (( h >= 0 & h < 24 ) ? h : 0;
28 minute = (m >= 0 & m < 60 ) ? m : O;
29 second = (s > 0 & s < 60 ) ? s : 0;
30
31 } // end function setTime
32
33 // print Time in universal format
34 void Time: :printUniversal ()
35 {
36 cout << setfill( '0' ) << setw( 2 ) << hour << ":"
37 << setw( 2 ) << minute << ":"
38 << setw( 2 ) << second;
39
40 } // end function printUniversal
41
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C_++_HOW to Program, 4/e b_y Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.
42 // print Time in standard format @ Outli 28
43 void Time: :printStandard() u_me
44 {
45 cout << ( ( hour == || hour == 12 ) ? 12 : hour % 12 ) timel.cpp (3 0f3)
46 << ":" << setfill( '0' ) << setw( 2 ) << minute
47 << ":" << setw( 2 ) << second
48 << ( hour < 12 2 " AM" : " PM" );
49

50 } // end function printStandard

© 2003 Prentice Hall, Inc.
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: : @ 29
1 // Fig. 6.7: £fig06_07.cpp outline
2 // Program to test class Time. _
3 // NOTE: This file must be compiled with timel.cpp. E
4 $#include <iostream> ﬁg06 07.cpp
5 _
6 using std::cout; (1 of 2)
7 using std::endl; Soumepiinyn tov timel . h
8 Yol T 6®GTN dnovpyio/
9 // include definition o ass Time | Xglplcu() Kol KQGOPIGH() TOL
AL eimeleln e HEYEDOVG TOV OVTIKEYLEVOD
e KAGong Time.
12 int main()
13 {
14 Time t; // instantiate object t of class Time
15
16 // output Time object t's initial values
17 cout << "The initial universal time is ";
18 t.printUniversal () ; // 00:00:00
19 cout << "\nThe initial standard time is ";
20 t.printStandard() ; // 12:00:00 AM
21
22 t.setTime( 13, 27, 6 ); // change time
23
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C_++_HOW to Program, 4/e b_y Deitel and Deitel © 2003. Reproduced by All rights reserved.
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. . @ 30
24 // output Time object t's new values Outline
25 cout << "\n\nUniversal time after setTime is "; E—
26 t.printUniversal () ; // 13:27:06 E
27 cout << "\nStandard time after setTime is "; ﬁg06 07.0pp
28 t.printStandard() ; // 1:27:06 PM -
- (20f2)
30 t.setTime( 99, 99, 99 ); // attempt invalid settings
31 fig06_07.cpp
32 // output t's values after specifying invalid values OUtPUt (1 of 1)
33 cout << "\n\nAfter attempting invalid settings:"
34 << "\nUniversal time: ";
35 t.printUniversal () ; // 00:00:00
36 cout << "\nStandard time: ";
37 t.printStandard() ; // 12:00:00 AM
38 cout << endl;
39
40 return 0;
41

42 } // end main

The initial universal time is 00:00:00
The initial standard time is 12:00:00 AM

Universal time after setTime is 13:27:06
Standard time after setTime is 1:27:06 PM

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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6.8 'EAeyxoc npocfaonc oTa PeAN

Enineda npoofaonc
= private
Default
MpooBaciyo os PeEAn ouvapTnoelg kal friends
= public
MpooBaciuo og KABe ouvapTNOn Nou XeIPIiETal AVTIKEIYEVO TNG
kAQong

= protected
MpooBAacipo oTIG UNOKAAOEIG
Aev unapyouv nNpoadIopIoTIKA Yia KAACEIC!
= AnAwvovTag pia kKAaon o€ evav header Tnv kaBiota public
= Agv UNAPXEI N Evvola TOU NAKETOU

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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. . E] 32
1 // Fig. 6.8: fig06_08.cpp Outline
2 // Demonstrate errors resulting from attempts —
3 // to access private class members.
4 #include <iostream> fig06 08.Cpp
5 _
6 wusing std::cout; (1 of 1)
7
8 // include definition of class Time from timel.h
9 #include "timel.h"
10
11 int main()
12 5 :
- rime £; // create Time 2| To hour eivan private.
14 Apa n Tpootadeia
15 TPOCTEAAONG TOL divel AdBoc
16 t.hour = 7; // error: 'Time::hour' is not acce To minute sivai
17 // private. Apan
18 // error: 'Time::minute' is not accessible 'ITpOO"IT(]GEIG 1Tpocr1Té)\a0r]g
19 cout << "minute = " << t.minute; Tou Oivel )\deog
20
21 return 0;
22

23 } // end main

© 2003 Prentice Hall, Inc.
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33
D:\cpphtp4_examples\ch06\Fig6 06\Fig06_06.cpp(16) : error C2248: IZI

'hour' : cannot access private member declared in class 'Time'
D:\cpphtp4_examples\ch06\Fig6 06\Fig06 06.cpp(l9) : error C2248:
'minute' : cannot access private member decla in class 'Time'

Outline

fig06_08.cpp
ontnnt (1 of 1)

Ta AG6n oL oMpovpyovVIOL
KOTO TNV TPOCTEANCT] LEADV
private.

© 2003 Prentice Hall, Inc.
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6.8 'EAeyxoc npocfaonc oTa PeAN

[pocBacn og PEAN KAGoNC
= Default private
= MnopouUv va TeBoUv wG private, public, protected

struct
= Default public
= MnopouUv va TeBoUv o€ private, public, protected
MpooBaon o€ private 0edopéva KAAoNG
= EA&yxovTal pe ouvaptnoeic npoopaonc (accessor methods)
>uvaptnon Get
= Avayvwon private O£dOPEVOU

>uvaptnon Set
= Tporonoinon private OeG0UEVOU
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6.9 ZuvapTnoeic npooBacnc Kai
BonONTIKEC CUVAPTNOEIC

>UvapTNOoEIC NpooBaonc

= public

= AiaBalouv/ napouaialouv dedopEVa

= ANAWTIKEG OUVAPTNOEIC

'EAgyxog

BonBnTikeg ouvapTnoelc Utility functions (helper
functions)

= private

= Ynootnpidouv TN AEIToUpyia TwV public OUVAPTNOEWV

= Aev €xouv dnuioupynBei yia Xpnon ano Tov TEAIKO XprnoTn

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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. 36
1 // Fig. 6.9: salesp.h - IZI Outline
2 // SalesPerson class definition. E—
3 // Member functions defined in salesp.cpp.
4 #:Lfnc.ief SALESP_H salesp.h (1 of 1)
5 #define SALESP H
6
7 class SalesPerson {
8 H ovvépnon Set
9 public: KAVEL EAEYYOVG.
10 SalesPerson() ; // nstructor
11 void getSalesFromUser () ; 7 input sales from keyboard
12 void setSales( int, double ); // set sales N
13 void printAnnualSales() ; // summarize Prlvate
14 Bonbntum
15 private: GLVAPTNON
16 double totalAnnualSales() ; // utility function
17 double sales[ 12 ]; // 12 monthly sales figures
18
19 }; // end class SalesPerson
20
21 #endif

© 2003 Prentice Hall, Inc.
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1 // Fig. 6.10: salesp.cpp @ outline 37
2 // Member functions for class SalesPerson. _
3 #include <iostream> E
4
5 using std::cout; saleSp.ch (1 of 3)
6 using std::cin;
7 using std::endl;
8 using std::fixed;
9
10 #include <iomanip>
11
12 using std::setprecision;
13
14 // include SalesPerson class definition from salesp.h
15 #include "salesp.h"
16
17 // initialize elements of array sales to 0.0
18 SalesPerson::SalesPerson()
19 {
20 for ( int i = 0; i < 12; i++ )
21 sales[ i ] = 0.0;
22
23 } // end SalesPerson constructor
24

) ) ) © 2003 Prentice Hall, Inc.
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25 // get 12 sales figures from the user at the keyboard Outline
26 void SalesPerson::getSalesFromUser () I
27 { E
;: double salesFigure; salesp.cpp (2 of 3)
30 for (int i = 1; i <= 12; i++ ) {
31 cout << "Enter sales amount for month " << i << ": ";
32 cin >> salesFigure;
33 setSales( i, salesFigure );
34
35 } // end for
36
37 } // end function getSalesFromUser
38
39 // set one of the 12 monthly sales figures; function subtracts
40 // one from month value for proper subscri , ,
. i H cvvéptnon Set kdavet

41 void SalesPerson::setSales( int month ouk ,
a2 | eLEYYOLG.
43 // test for valid month amount values
a4 if ( month >= 1 && month <= 12 && amount > 0 )
45 sales[ month - 1 ] = amount; // adjust for subscripts 0-11
46
47 else // invalid month or amount value
48 cout << "Invalid month or sales figure" << endl;

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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“ _ A Outline
50 } // end function setSales _
51 E
52 // print total annual sales (with help of utility function) salesp.cpp (3 0f3)
53 wvoid SalesPerson: :printAnnualSales ()
54 {
55 cout << setprecision( 2 ) << fixed
56 << "\nThe total annual sales are: $"
57 << totalAnnualSales() << endl; // call utility function
58
59 } // end function printAnnualSales
60 private PonOntkn
61 // private utility function to total annual sales GUV(SCPTTIGTI ™m¢
62 double SalesPerson::totalAnnualSales () printAnnualSales, mov
63 { TPOYLLOTOTOLEL SlayElpLon TOV
64 double total = 0.0; // initialize total sales array.
65
66 for ( int i = 0; i < 12; i++ ) // summarize sales results
67 total += sales[ i ];
68
69 return total;
70
71 } // end function totalAnnualSales
) ) ) © 2003 Prentice Hall, Inc.
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1 // Fig. 6.11: fig06_11.cpp @ Outline
2 // Demonstrating a utility function. E—
3 // Compile this program with salesp.cpp
s - fig06_11.cpp
5 // include SalesPerson class definition from salesp.h
6 #include "salesp.h" (1 of 1)
7
S e e () ZEploKn KAnon Tov
o cuvoptioenv. H Aoy givon
10 SalesPerson s; // create SalesPe n object z ,
- SL}(pO)XSDHSVT] GE CLVOPTNCELG
12 s.getSalesFromUser(); // note simple sequential coq HE)&T’[.
13 s.printAnnualSales(); // control structures in main
14
15 return 0;
16
17 } // end main

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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Enter sales amount for month 1: 5314.76 IZI Outline
Enter sales amount for month 2: 4292.38 —
Enter sales amount for month 3: 4589.83
Enter sales amount for month 4: 5534.03 fig06 11.Cpp
Enter sales amount for month 5: 4376.34 »

output (1 of 1)
Enter sales amount for month 6: 5698.45
Enter sales amount for month 7: 4439.22
Enter sales amount for month 8: 5893.57
Enter sales amount for month 9: 4909.67

Enter sales amount for month 10: 5123.45
Enter sales amount for month 11: 4024.97
Enter sales amount for month 12: 5923.92

The total annual sales are: $60120.59

© 2003 Prentice Hall, Inc.
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6.10 ApxIKOmnoinon avTIKEIJEVWV
kAaonc: Constructors

Constructors

= Apxikonolei peAn dedopeva
= 'Td10 Ovopa pe TNV KAAon

= \ev €Yl TUMO EMNIOTPOPNC
Initializers

= [lepvouv w¢ napapeTpol aTov constructor

Class-type ObjectName(
valuel,value2, ..);
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6.11 Xpnon Default napapeTpwyv
otouc Constructors

Constructors

= Mnopouv va npoaodiopifouv default napaperpoug
£10000U

= Default constructors

Defaults yia OAeC TIGC NApAPETPOUC

H

Mnopei va kAnBouv Xwpic NapapeTPouUC

Movo evac yia kabe kKAaon
= Av Oev unapxel:

Anuioupyei o compiler évav default xwpic napapETpouc
(implicit default constructor)

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

Copy Constructor

Copy constructor

= Eival pia ouvapTB\on HEAOUC NOU apxIKONOIEi Eva
AVTIKEIPMEVO TNG aol?(c);\ UE Baon €va unapyov
avTIKEipeVo TNC idlag KAaong

ClassName (const ClassName &old obj) ;
= O compiler napexel evav default

s Memberwise copy — member by member copy

O copy constructor kaAeital oTav:
= 'Eva avTIKEIPEVO NEPVIETAI WG NAPAPETPOG OE CUVAPTNON
= 'Eva avTikeipevo enioTpepeTal and pia ouvaptnon
= Default pass-by-value
AvVTiypago Tou avTIKEIUEVOU NoU NEPVAEI, EMNIOTPEPETAI

Deep vs shallow copy




6.16  Default AvaBeon

AvaBeon avTIKEINEVWV

Test & operator = (const Test &t);
TeAeotng avabeonc (=) — Copy Assignment Operator
= Mnopegl va ayabgoel og eva ndn unapyxov

AVTIKEIJEVO €va AAAO 1010U TUMNOU

= Enionc napexeral default

O copy constructor kaAeiTal yia apxikonoinon,
EVW 0 assignment operator yia avabeon ron
Urnapxovroc avTIKEILEVOU

t2 = tl; // calls assignment operator, same as
"t2.operator=(tl);"

Test t3 = tl¥; // calls copy constructor, same as
Blesi bt 3

I'Ip,(')B)\r]pa oTav Ta PJEAN TNE KAAonc sivai
OEIKTEC!

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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46

1 // Fig. 6.1?: time2.h . IZI Outline
2 // Declaration of class Time. E——
3 // Member functions defined in time2.cpp.

: o _ _ time2.h (1 of 1)
5 // prevent multiple inclusions of header file

6 #ifndef TIME2 H

7 #define TIME2 H

8

9 // Time abstract data type definition

10 class Time { Default constructor

1 TPocod10pilel OAES TIG

12 public: TOPAPETPOVG

13 Time( int = 0, int = 0, int = 0); // default constructor

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

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

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

17

18 private:

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

20 int minute; // 0 - 59

21 int second; // 0 - 59

22

23 }; // end class Time

24

25 #endif

© 2003 Prentice Hall, Inc.
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1 // Fig. 6.13: time2.cpp @ Outline 4
2 // Member-function definitions for class Time. E -
3 #include <iostream>
E time2.cpp (1 of 3)
5 using std::cout;
6
7 #include <iomanip>
8
9 using std::setfill;
10 using std::setw;
11
12 // include definition of class Time from time2.h
13 #include "time2.h"
14 O Constructor Kahel T
15 // Time constructor initializes each data member to ; | setTime 7y va Sn)\,d)(sg“’]
16 // ensures all Time objects start in a consist VoL 87\.{37&81 TluéG-
17 Time::Time( int hr, int min, int sec )
18 {
19 setTime( hr, min, sec ); // validate and set time
20
21 } // end Time constructor
22
) ) ) © 2003 Prentice Hall, Inc.
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23 // set new Time value using universal time, perform validity @ Outline
24 // checks on the data values and set invalid wvalues to zero E—
25 void Time: :setTime( int h, int m, int s ) E
26 time2.cpp (2 of 3)
27 hour = ( h >= 0 & h < 24 ) ? h : 0;
28 minute = (m >= 0 & m < 60 ) ? m : O;
29 second = (s > 0 & s < 60 ) ? s : 0;
30
31 } // end function setTime
32
33 // print Time in universal format
34 void Time: :printUniversal ()
35 {
36 cout << setfill( '0' ) << setw( 2 ) << hour << ":"
37 << setw( 2 ) << minute << ":"
38 << setw( 2 ) << second;
39
40 } // end function printUniversal
41
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42 // print Time in standard format @ . 49
43 void Time: :printStandard() OL'II’IE
a4 E
45 cout << ( ( hour == || hour == 12 ) ? 12 : hour % 12 ) time2.cpp (3 0f3)
46 << ":" << setfill( '0' ) << setw( 2 ) << minute
47 << ":" << setw( 2 ) << second
48 << (hour < 12 2 " AM" : " BM" );
49
50 } // end function printStandard
) ) ) © 2003 Prentice Hall, Inc.
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1 // Fig. 6.14: £fig06_14.cpp Outline
2 // Demonstrating a default constructor for class Time. _—
3 #include <iostream> E
L fig06_14.cpp
5 using std::cout;
6 using std::endl; (1 of 2)
7
8 // include definition of class Time from time2.h
9 #include "time2.h"
10
11 int main()
= Apyonoinomn tov
13 Time tl; // all arguments defaulted (XVTlKSl[.LéVOl) Time
14 Time t2( 2 ); // minute and second defaulted e default
15 Time t3( 21, 34 ); // second defaulted ,
16 Time t4( 12, 25, 42 ); // all values specified TOPAHETPOVC.
17 Time t5( 27, 74, 99 ); // all bad values specified
18
19 cout << "Constructed with:\n\n" Initialize Time object with
20 << "all default arguments:\n "; invalid values; Valldlty
21 tl.printUniversal(); // 00:00:00 checking will set values to 0.
22 cout << "\n ";
23 tl.printStandard() ; // 12:00:00 AM
24
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25 cout << "\n\nhour specified; default minute and second:\n "; @ Outline 51
26 t2.printUniversal(); // 02:00:00
27 cout << "\n ";
28 t2.printStandard () ; // 2:00:00 AM ﬁg06 14“cpp
29 -
30 cout << "\n\nhour and minute specified; default second:\n "; (2 of 2)
31 t3.printUniversal(); // 21:34:00
32 cout << "\n ";
33 t3.printStandard () ; // 9:34:00 PM
34
35 cout << "\n\nhour, minute, and second specified:\n ";
36 t4 .printUniversal(); // 12:25:42
37 cout << "\n ";
38 t4.printStandard() ; // 12:25:42 PM
39 t5 pe Aabog mapapétpoug,
40 cout << "\n\nall invalid values specified:\ omtdTE O 'nuég 'Y{VOVT(Xl (')}ng
41 t5.printUniversal(); // 00:00:00 ].LT]SéV (0) .
42 cout << "\n ";
43 t5.printStandard() ; // 12:00:00 AM
44 cout << endl;
45
46 return 0;
47
48 } // end main
) ) ) © 2003 Prentice Hall, Inc.
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52

Constructed with:

all default arguments:
00:00:00
12:00:00 aM

hour specified; default minute and second:
02:00:00
2:00:00 AM

hour and minute specified; default second:
21:34:00
9:34:00 PM

hour, minute, and second specified:
12:25:42
12:25:42 PM

all invalid values specified:
00:00:00
12:00:00 AM

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

Al outine
A4

fig06_14.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
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6.12 Destructors

Destructors

= EIOIKEC oUVAPTNOEIG PEAN

= 'Opoio ovopa e TNV KAaon
Mponyeital n apvnon (~)

= XWwpic NapapETPoOUC

= Aev ENIOTPEQPEI

= Aev UNEPPOPTWVETAI

= Kavel aneheuBepwaon pvaung

= Av dev unapyxel destructor
O Compiler dnpioupyei Evav adeio

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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6.13 KaAwvTtac Constructors kai
Destructors

Constructors kai destructors

= KahouvTal and Tov compiler
2€1pa KANONC TV OUVAPTNOEWV
= E€apTaTal ano Tn ocipa ekTEAEONC

'OTav n ekTEAEON PNAiVEl 1 PEVYEI ano TNV EPPEAEIT
TWV QVTIKEIHEVWV

= [evika, o destructor kaAei o€ avTioTpo®n ocipa
ano Toug constructor
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6.13 KaAwvTtac Constructors kal
Destructors

>€1pa TNG kAnonc constructor, destructor

= AvTikeipeva Global pBeleiac
Constructors
= [piv ano kabs alAn cuvapTtnon (kal TNG main)
Destructors
= ‘Otav Teppatifel n main (] KAAEITAI N exit)
» A€ KaAeiTal JE TEPUATIONO abort
= TOMIKA QVTIKEIJEVA
Constructors
= ‘Otav opicovTal
‘OTav n ekTEAEDN Yivel evTog ePBEAEIG
Destructors
= ‘OTav Ta avTIKEigeva gival eKTOC YBEAEIAC
H exTéAeon @elyel and To block dnou opilovTal
= A€ KAAEITAI OE TEPUATIONO exit I abort
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6.13 KaAwvTtac Constructors kal
Destructors

2€1pa TNC kAnonc constructor, destructor

= static TOMIKA QVTIKEIPEVA

Constructors

= AkpIBwG pia popd

= ‘OTaVv n €KTENECN (PTACEI OTOV OPIOUO TOU AVTIKEIUEVOU
Destructors

= ‘'OTav n main TepUaTiosl ) kKANBei exit

= Ae KaAciTal OTO abort
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// Fig. 6.15: create.h @ .
S Outline
// Definition of class CreateAndDestroy. _

// Member functions defined in create.cpp.
#ifndef CREATE H

#define CREATE_H create.h (1 of 1)

class CreateAndDestroy {
Y Constructor ka1 destructor

GUVOPTICELS.

O 00 N O U1 A W N B

public:

[y
o

CreateAndDestroy( int, char * ); [/ constructor
~CreateAndDestroy () ;

[y
[

private members to show
order of constructor,
destructor function calls.

PN
w N

private:
int objectID;
char *message;

[
B

[
N o wn

}; // end class CreateAndDestroy

(Y
o

#endif

© 2003 Prentice Hall, Inc.

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by Al rights reserved

permission of Pearson Education, Inc.

58
// Fig. 6.16: create.cpp @ Outline
// Member-function definitions for class CreateAndDestroy _—

#include <iostream>

create.cpp (1 of 2
using std::cout; PP ( )
using std::endl;

// include CreateAndDestroy class definition from create.h

O 00 N O U1 A W N B

#include "create.h"

[T
= O

// constructor
CreateAndDestroy: :CreateAndDestroy (
13 int objectNumber, char *messagePtr )

(=Y
N

14 { Extonmon unvipatog mov

15 objectID = objectNumber; SS{XVSl mv K)\,T']GT] 00
16 message = messagePtr;
constructor.

17
18 cout << "Object " << objectID << " constructor runs "
19 << message << endl;

20

21 } // end CreateAndDestroy constructor

22

© 2003 Prentice Hall, Inc.
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23 // destructor @ . >9
24 CreateAndDestroy: :~CreateAndDestroy () E OL'II’IE
25 { ; ;
26 // the following line is for p g EKTUTl'(l)OT] pnvudarog Tou 2 of 2
27 cout << ( objectID == ©bjectl 6t’:iXVt':l mv K)\ﬁcﬂ Tou create.cpp( 0 )
28 destructor.
29 cout << "Object " << objectID << " destructor runs "
30 << message << endl;
31
32 } // end ~CreateAndDestroy destructor
) ) ) © 2003 Prentice Hall, Inc.
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1 // Fig. 6.17: £fig06_17.cpp Outline
2 // Demonstrating the order in which constructors and _—
3 // destructors are called. E
4 $#include <iostream> ﬁg06 17.Cpp
5 —
6 using std::cout; (1 of 3)
7 using std::endl;
8
9 // include CreateAndDestroy class definition from create.h
10 #include "create.h"
1 Anpovpyio petafintig pe
12 void create( void ); // prototype 8”[3%9&81(1 global.
13
14 // global object
15 CreateAndDestroy first( 1, "(global before main)" );
16
e LEE) automatic avTIKeipEVO.
18 {
19 cout << "\nMAIN FUNCTION: g ’
20 static avrtikeipevo.
21 CreateAndDestroy second ( "(local automatic in main)" );
22
23 static CreateAndDestroy third(
24 3, "(local static in main)" );
25
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permission of Pearson Education, Inc.

© 2003 Prentice Hall, Inc.
All rights reserved.




61
26 create(); // call function to create objects @

Outline

27 _—
28 cout << "\nMAIN CTION: EXECUTION RESUMES" << endl;
29 , .

Anpovpyio Tev automatic fig06_17.cpp
30 CreateAndDestroy fourth ( , ") =
- OVTIKELLEVOV. 20of3)
32 cout << "\nMAIN CTION: EXECUTION ENDS" << endl;
33 . 7
34 return 0; automatic oVTIKELULEVO.
35
36 } // end main
37
38 // function to create object] ) )
39 void create( void ) auto,matlc OVTIKEIPLEVO GE
40 { ovvapTnon.
41 cout << "\nCRE FUNCTIO| X ,
a2 static AVTIKEIYEVO O€
43 CreateAndDestro ifth( 5 auvapTtnaon. )" ),
44 . e
45 FCAE TR automatic QVTIKEIUEVO O€
a6 6, "(local staxic in ¢ OUVAPTNGN.
47
48 CreateAndDestroy seventh (
49 7, "(local automatic in create)" );
50

© 2003 Prentice Hall, Inc.
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62
51 cout << "\nCREATE FUNCTION: EXECUTION ENDS\" << endl; @ .
o Outline

53 } // end function create

fig06_17.cpp
(B of3)

© 2003 Prentice Hall, Inc.

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All rights reserved

permission of Pearson Education, Inc.




63
Object 1 constructor runs (global before main) lZ' Outline
MAIN FUNCTION: EXECUTION BEGINS
Object 2 constructor runs local automatic in main
J 6 ) fig06_17.cpp

Object 3 constructor runs (local static in main)

output (1 of 1)

CREATE FUNCTION: EXECUTION BEGINS

Object 5 constructor runs (local automatic in create)
Object 6 constructor runs (local static in create)
Object 7 constructor runs (local automatic in create)

Ta static avtikeiueva
CREATE FUNCTION: EXECUTION ENDS T (alaal L
Object 7 destructor runs (local automatic in create) ¢ — = : ',
Object 5 destructor runs (local automatic in create) To static (ERATLEE EilT)

SMLoVPYOVVTOL LE TNV KANOT|
MAIN FUNCTION: EXECUTION RESUMES NG GLVAPTNONG Kot

Object 4 constructor runs (local automatic in main) K(lT(lGTpé(pOV‘COﬂ HLE TOV
TEPUATIOUO TNG main.

MAIN FUNCTION: EXECUTION ENDS

Object 4 destructor runs (local automatic in main)
Object 2 destructor runs (local automatic in main
Object 6 destructor runs (local static in create
Object 3 destructor runs (local static in main)
Object 1 destructor runs (global before main)

© 2003 Prentice Hall, Inc.
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6.14 Xpnon Twv Set kai Get
>UVapTNOEWV

>uvapTtnon Set

= [Tpaypartonolei EAeyX0oUC EykupoTNTAC NPOTOU
yivouv heTaTponeg o€ 0edopEva private

= Eidonoiei av unapyxouv AavBaoueVEC TIHEC
>uvaptnon Get

= EAEyxel TN HopPn TwV OEDOUEVWY NOU
ENIOTPEPOVTAI
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1 // Fig. 6.18: time3.h @ . 65
2 // Declaration of class Time. OLllne
3 // Member functions defined in time3.cpp E
: o _ _ time3.h (1 of 2)
5 // prevent multiple inclusions of header file
6 #ifndef TIME3 H
7 {#define TIME3 H
]
9 class Time {
10
11 public:
12 Time( int = 0, int = 0, int = 0 ); // default constructor
13 Set.
14 // set functions
15 void setTime( int, int, int ); // set hour, minute, cond
16 void setHour( int ); // set hour
17 void setMinute( int ); // set minute
18 void setSecond( int ); // set second
19 Get.
20 // get functions
21 int getHour() ; // return hour
22 int getMinute() ; // return minute
23 int getSecond() ; // return second
24
) ) ) © 2003 Prentice Hall, Inc.
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25 void printUniversal(); // output universal-time format Outline
26 void printStandard(); // output standard-time format E—
27 E
28 private: time3.h (2 of 2)
29 int hour; // 0 - 23 (24-hour clock format)
30 int minute; // 0 - 59
31 int second; // 0 - 59
32
33 }; // end clas Time
34
35 f#endif
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1 // Fig. 6.19: time3.cpp @ Outline 67
2 // Member-function definitions for Time class. _
3 #include <iostream> E
4 . time3.cpp (1 of 4)
5 using std::cout;
6
7 #include <iomanip>
8
9 wusing std::setfill;
10 using std::setw;
11
12 // include definition of class Time from time3.h
13 #include "time3.h"
14
15 // constructor function to initialize private data;
16 // calls member function setTime to set variables;
17 // default values are 0 (see class definition)
18 Time::Time( int hr, int min, int sec )
19 {
20 setTime( hr, min, sec );
21
22 } // end Time constructor
23
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. @ 68
24 // set hour, minute and second values Outline
25 void Time: :setTime( int h, int m, int s ) E—
26 { E
27 setHour( b ); time3.cpp (2 of 4)
28 setMinute( m ) ;
29 setSecond( s ); \
30 K\on set cuvéptnong yio
31 } // end function setTime éleyyo opBotnTag TOV
32 dedopévev
33 // set hour value
34 void Time: :setHour( int h )
35 {
36 hour = ( h >= 0 & h < 24 ) ? h : 0;
37
38 } // end function setHour
39 , ,
40 // set minute value O cLvapTisELS Set,s}Lsyxouv
41 void Time: :setMinute( int m ) To 6860}'&:\’& TPOTOL TO.
a2 LETATPEYOLV.
43 minute = (m >= 0 & m < 60 ) ? m : O;
a4
45 } // end function setMinute
46

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

© 2003 Prentice Hall, Inc.
All rights reserved.




47 // set second value Ol’UUVGancﬁlg Sei:' @ Outline 69

48 void Time: :setSecond( int s ) 8)“L:VXOUV Ta 6860“8\/(] _—

49 { TIPOTOU TA UJETATPEWOUV.

50 second = ( s > 0 && s < 60 ) ? s : 0; time3 cpp (3 0f4)

51 )

52 } // end function setSecond

53

54 // return hour value

55 int Time::getHour ()

56 {

57 return hour;

58

59 d £ ti tH ,

s } // end function getiour Ot ovvaptioeig Get

61 // return minute value S ST[OUV ) AR O A

62 int Time::getMinute() SSSOHSV(DV‘

63 {

64 return minute;

65

66 } // end function getMinute

67
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68 // return second value @ 70
Outline

69 int Time::getSecond() -

70 {

71 t d; .

— return secon time3.cpp (4 of 4)

73 } // end function getSecond Oi UUVGPTT']UUQ Get

74 EMTPETTOUV TNV AVAYVWON

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

// print Time in universal format TWV 6860|Jévu,)v.
void Time: :printUniversal ()

{

cout << setfill( '0' ) << setw( 2 ) << hour << ":"
<< setw( 2 ) << minute << ":"
<< setw( 2 ) << second;

} // end function printUniversal
// print Time in standard format

void Time: :printStandard()

{

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

} // end function printStandard
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71
// Fig. 6.20: £ig06_20.cpp @

: _ , _ Outline
2 // Demonstrating the Time class set and get functions _—
3 #include <iostream>
L fig06_20.cpp
5 using std::cout;
6 using std::endl; (1 of 3)
7
8 // include definition of class Time from time3.h
9 #include "time3.h"
10
11 void incrementMinutes( Time &, const int ); // prototype
12
iz ?“t main () KAnon set y1a. vo 0ptoTtoy ot
15 Time t; // create Time ject EYKUPEG TIUEG.
16
17 // set time using individual set functions
18 t.setHour( 17 ); // set hour to valid wvalue
19 t.setMinute( 34 ); // set minute to valid value
20 t.setSecond( 25 ); // set second to valid value
21
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Reproduced from the PowerPoints for C_++_HOW to Program, 4/e b_y Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.
. . . 72
22 // use get functions to obtain hour, minute and second @ Outline
23 cout << "Result of setting all valid values:\n" _—
24 << " Hour: " << t.getHour() ) )
25 << " Minute: " << t.getMinute () IIpoonadeia opiopov
26 << " Second: " << t.getSecond(); MV@GGHéVCOV TlHd)V pe XPT'IGT] set.
27 \A Ul J)
28 // set time using individual set functions
29 t.setHour( 234 ); // invalid hour set to 0
30 t.setMinute( 43 ); // set minute to valid value
31 t.setSecond( 6373 ); // invalid second set to 0 O1 KdGog Tll«lég éXODV oc
32 ) . . OTTOTELEG O VOL OPIGTOLY OL
33 // display hour, minute and second after sétting 2
] i uetafAntég oe 0.

34 // invalid hour and second values
35 cout << "\n\nResult of attempting to set invalid hour and"
36 << " second:\n Hour: " << t.getHour() , ,
37 << " Minute: " << t.getMinute() Mswt.ponn 6860}18V(DV Hem
38 << " Second: " << t.getSecond() << " n"; setTime.
39
40 t.setTime( 11, 58, 0 ); // set time
41 incrementMinutes( t, 3 ); // increment t's minute by 3
42
43 return 0;
a4
45 } // end main
46
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47 // add specified number of minutes to a Time object @ Outline 3
48 void incrementMinutes( Time &tt, const int count ) —
49 { E
50 cout << "Incrementing minute " << count fis06_20
51 $< " times:\nStart time: "; Me T get SIGB(&COVTGJ
52 tt.printStandard() ; ,
53 dedouéva KoL UE Tig set
54 for ( int i = 0; i < count; i++ ) { TPOTONOIOLYTaL,
55 tt.setMinute( ( tt.getMinute() + 1 ) % 60);
56
57 if ( tt.getMinute() == 0 )
58 tt.setHour( ( tt.getHour() + 1 ) % 24);
59
60 cout << "\nminute + 1: ";
61 tt.printStandard() ;
62
63 } // end for
64
65 cout << endl;
66
67 } // end function incrementMinutes
) ) ) © 2003 Prentice Hall, Inc.
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Result of setting all valid values:
Hour: 17 Minute: 34 Second: 25

Result of attempting to set invalid hour and second:
Hour: 0 Minute: 43 Second: 0

Incrementing minute 3 times:

Start time: 11:58:00 AM , .

minute + 1: 11:59:00 AM lpoondfeia va opiotovy

minute + 1: 12:00:00 PM )‘deog ﬂ”‘é‘; ov K(l‘t(l)uﬂYSl o€

minute + 1: 12:01:00 PM wivopa AdBovug Ko Tiun
undév (0)

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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Al outine
A4

fig06_20.cpp
output (1 of 1)
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6.15 [poooxn: EnioTpoopn
avagopac o€ dsdopeva private

Ava@popa o€ aVTIKEIUEVO

= Alias for name of object

= Lvalue

Mnopei va Aapel Tiun o avadeon
= AAGCEl TO apyIKO QVTIKEIPEVO
EnioTpo®n avapopdcg
= public OuvapTnoEIC YNopoUV va €NIOTPEPOUV Un-
const avapopec os OedOUEVA private

KaTa ouveneia o xprioTng UNopei va TPOMonolE
dedopEva private
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// Fig. 6.21: timed.h IZI Outline 76

// Declaration of class Time.
// Member functions defined in time4.cpp
) ) ) ) time4.h (1 of 1)
// prevent multiple inclusions of header file
#ifndef TIME4 H
#define TIME4 H

W 0 N O U1 B WN P

class Time {

=
= O

public:
Time( int = 0, int = 0, int = 0 );

[y
N

Yuvaptnomn mov delyver Ta
OTOTEAEG AT ETLGTPOPNG
AvVopOpPaG o€ SESOUEVL
int sbadSetHour( int ); // DANGEROUS rd Private.

[y
w

void setTime( int, int, int );

=
H

int getHour () ;

= e
(<)Y, ]

]
00 N

private:

[y
©o

int hour;

N
o

int minute;

N
=

int second;

N N
w N

}; // end class Time

N N
(6, I

#endif
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1 // Fig. 6.22: timed.cpp @ outline 7
2 // Member-function definitions for Time class. _
: V]
4 // include definition of class Time from time4d.h time4.cpp (1 of 2)
5 #include "time4d.h"
6
7 // constructor function to initialize private data; 3
8 // calls member function setTime to set variables;
9 // default values are 0 (see class definition)
10 Time::Time( int hr, int min, int sec )
11 {
12 setTime( hr, min, sec );
13
14 } // end Time constructor
15
16 // set values of hour, minute and second
17 void Time: :setTime( int h, int m, int s )
18 {
19 hour = ( h >= 0 & h< 24 ) ? h : 0;
20 minute = (m >= 0 & m < 60 ) ? m : O;
21 second = (s > 0 && s < 60 ) ? s : 0;
22
23 } // end function setTime
24
) ) ) © 2003 Prentice Hall, Inc.
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25 // return hour value @ o) tl 8
26 int Time: :getHour () u_me
27 | E
i: L timed.cpp (2 of 2)
30 } // end function getHour
31
32 // POOR PROGRAMMING PRACTICE:
33 // Returning a reference to a private data member.
34 int &Time: :badSetHour( int hh ) EmcrpO(pﬁ (X.V(l(POde o8
35 { . ;
e hour = ( hh >= 0 & <on ) private petafinti hour.
37
38 return hour; // DANGEROUS reference return
39
40 } // end function badSetHour
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79
// Fig. 6.23: £ig06_23.cpp @

! _ _ . Outline
2 // Demonstrating a public member function that _
3 // returns a reference to a private data member.
: #include <iostream> fig06_23.cpp
6 using std::cout; (1 of 2)
7 using std::endl;
]
9 // include definition of class Time from time4.h
10 #include "time4.h"
11
12 int main()
13 {
14 Time t; H badSetHour emotpépel
15 avapopd o private
16 // store in hourRef the reference retu d by badSef I.LST(IBXT[‘ET’] hour.
17 int &hourRef = t.badSetHour( 20 );
18
19 cout << "Hour before modifica H ava(popd STEI’CpéTESI vo
20 oplotel T ot private
21 // use hourRef to s invalid v hour.
22 hourRef = 30;
23
24 cout << "\nHour after modification: " << t.getHour() ;
25
) ) ) © 2003 Prentice Hall, Inc.
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. @ 80
26 // Dangerous: Function call that returns Outline
27 // a reference can be used as an lvalue! E—
28 t.badSetHour( 12 ) = 74;
29
30 cout << "\n\n************* Ik jesdesdesdesde sk sk sk sk sk ke sk ol \ 1L ﬁg06_23.cpp
31 << "POOR PROGRAMMING PRACTIC| MmOpeil va ypnouomomOe (2 0f2)
32 << "badSetHour as an lvalue, K)uﬂ(ﬂ‘] cn)vdpmcmg (o152
33 << t.getHour () avéOeon Adbovg Tiung fig06_23.cpp
34 << "\nkkkkkkkkkkkkkkk Ak kAKX AFRRFFRFFRFT << endl; output (1 of 1)
35
36 return 0;
37

38 } // end main

Hour before modification: 20

Hour after modification: 30

H emotpoen avapopds
Fkkkkkkkkkkhkkkkkkkkkkkkkkhhhhkkk emtpémel Tov opopd AdBovg

POOR PROGRAMMING PRACTICE!!!11111 TG o private dgdopéva.

badSetHour as an lvalue, Hour: 74
khkkkkkkhkkkkhkkkkkkkkkkkhkkkkhkkkkkkk
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6.17 Enavaxpnoigonoinon
Kwoika

Enavaxpnoiponoinon Kwdika
= BiBAI0BNKeC kKAGOEWY
KaAwg opIoPEVEC
MPOCEKTIKA EAEYUEVEC
KaAwg TEKUNPIWUEVEC
MeTaQépaiyes - Portable
AiaBeoIpEG
= EmTayxivouv Tnv avanTtu€n noloTIkoUu AoyIGHIKOU
Rapid applications development (RAD)
= [MpoBAnpara
KaTtaloyol - AioTeg
©¢parta adeiwv
Mnxaviopoi NpooTaciag
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Differences classes structures

Although classes and structures are similar in both the way they are
declared and how they are used, there are some significant differences.
Classes are reference types and structs value types. A structure is allocated
on the stack when it is declared and the variable is bound to its address. It
directly contains the value. Classes are different because the memory is
allocated as objects on the heap. Variables are rather managed pointers on
the stack which point to the objects. They are references.

Classes are private by default (members inheritance) structs are public.

A structure cannot be inherited by a class where as a class can be inherited
by a structure.

Structures require some more than classes. For example, you need to
explicitly create a default constructor which takes no arguments to initialize
the struct and its members. The compiler will create a default one for
classes. All fields and properties of a struct must have been initialized
before an instance is created. Structs are more suitable for smaller
constructs of data.




Difference new(), malloc()

When you new an object, space for the object is not only
allocated but the object's constructor is called. And similarly
when you delete an object, the object's destructor is called
before the memory is released. If you use malloc and free,
the destructor and constructor do not get called respectively
and obviously, this simply won't do in C++ except in certain
very rare situations where you have classes without any
specific destructor/constructors.




