MavenioTnuio MNatpwv

TuRHa Mnxavik®v HAEKTPOVIK®V YNOAOYIOT®OV Kdal
NAnpogopikng

ONTOKENTPIKOZ NPOrPAMMATIZMOZ
(C++)

KAnpovouikoTnTa

MNeplexopeva

Eicaywyn

Iepapxia KAQOEWV

Txéoeig “IS-A”, “HAS-A"

KAdoeic Baonc kair NapayoHEVEG

Protected péAn

ZxEon HETaU KAQOEWV BACNG KAl NAPAYOHEVWV

MeA£Tn nepinTwong: Iepapyxia KANPOVOHIKOTNTAG
TPIOV ENINESWV

Constructors kai Destructors oTIC NapayoOHeVEG
KAQOEIC

2xeoelg “Uses A” kail “Knows A”
KAnpovopikoTnTa public, protected kai private

H kAnpovopikoTnTa otn Mnxavikn AoyiGHIKOU




Elcaywyn

* H xAnpovouikotnra apopd
— Enavoypnoionoinon Aoyisuikon
— Anovpyia véag KAGong (mapayopevn kKAdaon)
amd po apykn vdpyovco kKAdon (KAaon facnc)
« KAnpovopoovtot to yopoKTnpIioTIKO Kot 1
CUUTEPLPOPA TNG APYIKNG KAAGTC
* Enéxktaon e mapaydpevnc kAAong Le VEEC
dvvartotnteg (customization)
— véa, edial

— emnpdcehHeTn GLUTEPIPOPA

Elcaywyn

* YrnootpiCovton 3 TOTOL KANPOVOUIKOTNTOG
— public
» Kd0Oe avtikeipevo pog mapoayopevng KAGoMG vt avTIKEILEVO Kot TG
KAGong Paong
— Avticeipeva pag KAdong Baong dev givor avtikeipeva g
TOPOYOUEVIC KAAONG
— Tapdaoderypa: Oha to avtoxivinta etvor oxnpato, oAl dev 1GYVEL TO
aVTIGTPOPO
* Emutpémeton n mpoonéiacn tov un-private pehav g kAdong Pdong
— H moapaydpevn kAdon pnopel va emeépel aAlayéc ota private
pEAN ™G KAGoNg Paong, LEG® KANpovopovEVOV Un-private
nefoowV
— Private, protected

* XpNGLOTOIOVVTOL GTTAVLA




lepapyia KAAoEWV

» Iepapyio kKAdce®V
— Apeon kAdon PBdong
» Kinpovopeitat an’ evbeiog (tepapyio evog emmédov)
— "Eppeon kidon Bdong
» Kinpovopeital og iepapyio 500 1 meplocdTEP®V EMMESWDV
— AmA| KAnpovopKotTTO
* Mia mapaydpevn KAGon cuvodetor pe pio Lovo kKAdon Paong
— IToAhamAr) KAnpovouKOTTO
* Mia mwopaydpevn KAAoN cuvogetat Le TOAAEG KAAGELS Pdong
* Na ypnowonoleitol pe Tpocoyn

lepapyiot KANPOVOULKOTNTAC

Lepapyio KANPOVOUIKOTNTOG Y10 LEAN TTOVETIGTUIOKNG KOWVOTNTOG

‘Mékogl'[avKow(rmwg
~ A v
/ g \

T . . Am
‘Ynaklnkog‘ ‘ZnooSam‘ng‘ ‘ Amégorrog KAnpovopkoTnTa
b ®
. : ; AR
MMavemoTnuiokog ALOTKNTIKOG KMPOVOUIKOTNTO!
,< >

A
ALOIK®OV ‘ AW aGK®V ‘ KAnpovoKkOTTO:
> <
MoManh
‘ AWIKOV-ABGGKOV P




Lepapyio KANpovOUIKOTNTOG Y10 GYLOTO

2-AwoTaoE@VE NN 3-Awotdoemviynpo

Ypaipa Kvpog Tetpaedpo

Kvxkiog TeTpayovo Tpiyovo

2xeoelg “IS-A”, “HAS-A”

e Xyéom “IS-A”
— “IS-A”, vTOONADOVEL GYECT KANPOVOUIKOTNTOGC
* 'Eva avtikeipevo pag mopayopevns kKAAong UropoOUE Vo To
YEPLOTOVLLE KOl OC OVTIKEIHEVO NG KAdomMg Bdong
» TMapdoderypa: Avtoxivyro, Doptnyo, MotooixAéto IS-A Oynua
— Ov1domTeg/cvumepipopd g KAdong Oynua woydovv Kot
v TV KAQom Avtokivinto, optnyd, MotocikiéTa

. Tyton “HAS-A”
— “HAS-A”, vmoonimvel oxéon cuvleong
* 'Eva avtikeipevo mepiéyetl £va 1 TEPIGGOTEPO OVTIKEILEVA
GAA®V KAAGE®V O LEAN
* [Hapaderypa: Avtoxivyro HAS-A 1 Myyavy, 1 Tiuovi, 4
1opteg, KTA




KAdoelg BAaonc Ko IO POlYOUEVEC

* 'Eva avtikeipevo pog mopayopevnc kAdong eivan Eva (is
a) avTIKEipEVO Ka TG kAdong Pdong
— IMapaoderypa: éva Tpiywvo givan éva IN'eopetpikd Zynuo.
* H «héon Tpiywvo kKinpovouei v khdon I'eopetp tkd IXHpA
e Tewpetp kO DxApa: KAdon Pdong (base class)
e Tpiywvo : mapayopevn kKAdon (derived class)

* H x\domn PBdong avtimpoomnedel pua YEVIKOTEPN £VVOL0,
an’ 6t M wopayouevn kAdon (oxéon yevikevong/
e10ikevong)

— TMapaderypo:
* Base class: Oxnpa
— Avrtoxivnro, ®optnyo, Bapkoa, [Toonidaro, ...
* Derived class: Autokivnto

— To avtoxivnto givar pior 101K Kot yopio oxnuUaTOV

10

KAdoelg BAaonc Ko IOoPOlYOUEVEC

» TTapadetypata KAnpovouukdtnrog

Base class Derived classes
ZnoudactAg Metantuy LakdG
Npontux LakSG
ZxApa KuxAog
Tpiyeovo
OpOoydvio
AdveLo doLTnTLKS

Katoavodwt Lkd
Zteyaot Lk

YndAAndog NAfpoug AnaocxoAnong
Mep k¢ AnaocxdAnong

Noyap Laopdg 'OYewg
TaprLevtnpiou




KAdoelg BAaonc Ko IO POlYOUEVEC

e public T0m0¢ KANPOVOULIKOTNTOGC
— Opileton pe Vv eVIOAN:
Class TwoDimensionalShape : public Shape
— Ilpoonélaon tov private pehdv e kAdong faong
* Agv umopet va yiver an’ gubeiog
* TTapdia avtd ta private péAN KANPOVOLOOVTOL KO ITOPOVLE
Vo T XSlplGTOﬁMS ],léG(D TV un—private K}\‘T]pOVO}lOI’)}iSVCOV
neboowV

— Ilpoonélaon tov public kol protected perav g
KAdong Pdong
» KAnpovopovvtat kou givar dvvati n o’ evbeiag tpocmédaom
TOVG (LLE YPNOM TOL OVOUOTOG TOV UEAOVG)
— friend functions

* Agv KAnpovouovuvTol

11

protected péAn

e protected npocnéraon

— Evdidueco eninedo npootaciog 0e00UEVOV LETAED
public kol private

— H npoonériaon twv protected peiov gival
EQIKTY) GE:
* péAN g KAaong Paong
e friends g KAdong aong

* LEAN TNC TOPAYOUEVIC KAAONG
e friends ¢ napayouevng KAGoNG

12




_ _ @ 13
1 // Fig. 9.4: point.h outline
2 // Point class definition represents an x-y coordinate pair. —
3 #ifndef POINT H E
4 f#define POINT H point.h (1 of 1)
5
6 class Point {
7
8 public:
9 Point( int = 0, int = 0 ); // default constructor
10
11 void setX( int ); // set x in coordinate pair
12 int getX() const; // return x from coordinate pair
13
14 void setY( int ); // set y in coordinate pair
15 int getY() const; // return y from coordinate pair
16
17 void print() const; // output Point object Maintain x- and y-
18 coordinates as private data
19 private:

. . i members.
20 int x; // x part of coordinate pair
21 int y; // y part of coordinate pair
22
23 }; // end class Point
24
25 #endif

) ) ) © 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.

. . @ 14
1 // Fig. 9.5: point.cpp Outline
2 // Point class member-function definitions. E—
3 #include <iostream> E
q .
5 using std::cout; pomt.cpp (1 of 3)
6
7 #include "point.h" // Point class definition
8
9 // default constructor
10 Point::Point( int xValue, int yValue )
11
12 x = xValue;
13 y = yValue;
14
15 } // end Point constructor
16
17 // set x in coordinate pair
18 void Point::setX( int xValue )
19 {
20 x = xValue; // no need for validation
21
22 } // end function setX
23

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

15
// return x from coordinate pair @ .
_ _ P Outline
int Point::getX() const -

{

return x;

point.cpp (2 of 3)

} // end function getX

// set y in coordinate pair
void Point::setY( int yValue )
{

y = yValue; // no need for validation
} // end function setY

// return y from coordinate pair
int Point::getY¥() const
{

return y;

} // end function getY

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

permission of Pearson Education, Inc. All rights reserved.
16

45 // output Point object @ Outline
46 wvoid Point::print() const -
47 |
48 cout << '[' L << ", " L << '1"'; o
29 - ' * Y ] point.cpp (3 of 3)
50 } // end function print

© 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.




1 // Fig. 9.6: pointtest.cpp @ . 17
2 // Testing class Point. OLllne
3 #include <iostream> E
4 . pointtest.cpp
5 using std::cout;
6 using std::endl; (1 of 2)
7
8 #include "point.h" // Point class definitjen
9 Create a Point object.
10 int main()
11
12 Point point( 72, 115 ); // instantiate Point object
13
14 // display point coordinates
15 cout << "X coordinate is " << point.getX X
16 << "\nY coordinate is " << poin Invoke set functions to
17 modify private data.
18 point.setX( 10 ); // set x—ebordinate
19 point.set¥( 10 ); // set y-coordinate
20 Invoke public function
21 // display new point val print to display new
22 cout << "\n\nThe ne ocation g ~gordinates.
23 point.print() ;
24 cout << endl;
25
) ) ) © 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.
26 return 0; // indicates successful termination @ O tl 18
27 utiine
28 } // end main E

X coordinate is 72

Y coordinate is 115

The new location of point is [10, 10]

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

pointtest.cpp
(2 0f2)

pointtest.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.




// Fig. 9.7: circle.h @ 19

! , _ _ _ _ Outline
2 // Circle class contains x-y coordinate pair and radius. _—
3 #ifndef CIRCLE H
4 f#define CIRCLE H circle.h (1 of 2)
5
6 class Circle {
7
8 public:
9
10 // default constructor
11 Circle( int = 0, int = 0, double = S—
12 Note code similar to Point
13 void setX( int ); set x code.
14 int getX() const; // return x from coordinate pair
15
16 void setY( int ); // set y in coordinate pair
17 int getY() const; // return y from coordinate pair
18
19 void setRadius( double ); // set radius
20 double getRadius() const; // return radius
21
22 double getDiameter () const; // return diameter
23 double getCircumference() const; // return circumference
24 double getArea() const; // return area
25
. ) ) © 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.
. . . . @ 20
26 void print() const; /{—enteut Cirele ahiect Outline
27 Maintain x-y coordinates and —_—
28 private: radius as private data
29 int x; //-%-coordina| members. circle.h (2 of 2)
30 int y; // y-coordinate or Tircie s cencer
31 double raWadius
32 Note code similar to Point
33 }; // end class Circle code.
34
35 #endif

© 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
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// Fig. 9.8: circle.cpp @ 21

! , _ L Outline
2 // Circle class member-function definitions. _
3 #include <iostream>
4 . circle.cpp (1 of 4)
5 using std::cout;
6
7 #include "circle.h" // Circle class definition
8
9 // default constructor
10 Circle::Circle( int xValue, int yValue, double radiusValue )
11 {
12 x = xValue;
13 y = yValue;
14 setRadius ( radiusValue ) ;
15
16 } // end Circle constructor
17
18 // set x in coordinate pair
19 void Circle::setX( int xValue )
20 {
21 x = xValue; // no need for validation
22
23 } // end function setX
24
) ) ) © 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.
25 // return x from coordinate pair @ Outline 22
26 int Circle::getX() const -
27 |
28 return x; .
2 circle.cpp (2 of 4)
30 } // end function getX
31

32 // set y in coordinate pair
33 void Circle::set¥( int yValue )

34 {

35 y = yValue; // no need for validation
36

37 } // end function setY

38

39 // return y from coordinate pair
40 int Circle::getY() const

41 {

42 return y;

43

44 '} // end function getY
45

© 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.




46 // set radius @ . 23
47 void Circle: :setRadius( double radiusValue ) OL'II’IE
48 { [::]
:2 radius = ( radiusValue < 0.0 ? 0.0 : radiusValue ); circle.cpp (3 of 4)
51 } // end function setRadius
52 5
53 // return radius Ensu_re non-negative value for
54 double Circle::getRadius() const radius.
55 {
56 return radius;
57
58 } // end function getRadius
59
60 // calculate and return diameter
61 double Circle::getDiameter() const
62 {
63 return 2 * radius;
64
65 } // end function getDiameter
66
) ) ) © 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.
24

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

// calculate and return circumference
double Circle: :getCircumference () const

{
return 3.14159 * getDiameter() ;

} // end function getCircumference
// calculate and return area
double Circle::getArea() const
{
return 3.14159 * radius * radius;

} // end function getArea

// output Circle object
void Circle::print() const

{
cout << "Center = [" <K x << ", " KKy <K "]
<< "; Radius = " << radius;
} // end function print

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

circle.cpp (4 of 4)

© 2003 Prentice Hall, Inc.
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1 // Fig. 9.9: circletest.cpp @ o) tl e
2 // Testing class Circle. U—lne
3 #include <iostream> E
4 . circletest.cpp
5 using std::cout;
6 using std::endl; (1 of 2)
7 wusing std::fixed;
]
9 #include <iomanip>
10
11 using std::setprecision;
12
12 #include "circle.h" // Circle class definij Crcaie Cizcle object.
15 int main()
16 {
17 Circle circle( 37, 43, 2.5 ); // instantiate Circle object
18
19 // display point coordinates
20 cout << "X coordinate is " << circle.getX()
21 << "\nY coordinate is " << circle.getY()
22 << "\nRadius is " << circle.getRadius() ;
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.
permission of Pearson Education, Inc.
. . 26

24 circle.setX( 2 ); // set new x-coordinate @ Outline
25 circle.setY( 2 ); // set new y-coordinate E—
26 circle.setRadius( 4.25 ); / set new radius E
27 ) ) . . circletest.cpp
28 // display new point value Use set functions to modify
29 cout << "\n\nThe new location and | private data. (2 of 2)
30 circle.print() ; \
31 Invoke public function
32 // display floating-point values w| print to display new
33 cout << fixed << setprecision( 2 )| coordinates.
34
35 // display Circle's diameter
36 cout << "\nDiameter is " << circle.getDiameter() ;
37
38 // display Circle's circumference
39 cout << "\nCircumference is " << circle.getCircumference () ;
40
41 // display Circle's area
42 cout << "\nArea is " << circle.getArea() ;
43
44 cout << endl;
45
46 return 0; // indicates successful termination
47

48 } // end main

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

permission of Pearson Education, Inc.
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X coordinate is 37 @ . 27
Y coordinate is 43 OL'II’IE
Radius is 2.5
; . ) circletest.cpp
The new location and radius of circle are
Center = [2, 2]; Radius = 4.25 output (1 of 1)
Diameter is 8.50
Circumference is 26.70
Area is 56.74
) ) ) © 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.
. . 28

1 // Fig. 9.10: circle2.h @ OUtline
2 // Circle2 class contains x-y coordinate pair and radius. _—
3 #ifndef CIRCLE2 H
CLECEAD G Class Circle2 inherits from circle2.h (1 of 2)
> ) ) ) class Point.
6 #include "point.h" // Po class
7
8 class Circle2 : public Point {
9
10 public:
1 oy T
12 // default constructor Co Keyword PUbllc indicates
13 Circle2( int = 0, int = 0, doy type of inheritance.
14
15 void setRadius( double ) ; // set radius
16 double getRadius() const; // return radius
17
18 double getDiameter () const; // return diameter
19 double getCircumference() const; // return circumference
20 double getArea() const; // return area
21 . .
22 o RGeS Maintain private data
23 member radius.
24 private:
25 double radius; / Circle2's radius

© 2003 Prentice Hall, Inc.
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. A . ”
_ Outline
27 }; // end class Circle2 _
28 E
L circle2.h (2 of 2)
) ) circle2.cpp (1 of 3)
1 // Fig. 9.11: circle2.cpp
2 // Circle2 class member-function definitions.
3 #include <iostream>
q
5 using std::cout;
6
7 #include "circle2.h" // Circle2 class definition
8
’ //_ default ) c°n5tru<_:t°r - Attempting to access base
10 Circle2::Circle2( int xValye, ii . , . )
. class Point’s private
- o ety data members x and y results
13 y = yvalue; in syntax errors.
14 setRadius ( radiusValue ) ;
15
16 } // end Circle2 constructor
17
) ) ) © 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.
. @ 30
18 // set radius Outline
19 void Circle2::setRadius( double radiusValue ) ——
20 | E
21 radius = ( radiusValue < 0.0 ? 0.0 : radiusValue ); circle2.cpp (2 of 3)
22
23 } // end function setRadius
24
25 // return radius

26
27
28
29
30
sl
32
33
34
35
36
37
38

double Circle2::getRadius() const
{

return radius;
} // end function getRadius
// calculate and return diameter
double Circle2::getDiameter () const
{

return 2 * radius;

} // end function getDiameter

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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39 // calculate and return circumference @ Outline 31
40 double Circle2::getCircumference() const —
41 |
42 return 3.14159 * getDiameter() ; circlez.cp[)(3 0f3)
43
44 } // end function getCircumference
45
46 // calculate and return area
47 double Circle2::getArea() const
48 {
49 return 3.14159 * radius * radius;
50
SR O CEC RS Y G Attempting to access base
> . . class Point’s private
53 // output Circle2 object
54 wvoid Circle2::print() const fiata members x and y results
55 { In syntax errors.
56 cout << "Center = [" <K x << ", " KKy <K< ']
57 << "; Radius = " << radius;
58
59 } // end function print
) ) ) © 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.

. . 32
C:\cpphtp4\examp2.l.es\ch09\C1rcleTest\c11.:c1e2.cpp(12)_ : error C2248: 'x' : @ Outline
cannot access private member declared in class 'Point' -

C:\cpphtp4\examples\ch09\circletest\point.h (20)
see declaration of 'x'
circle2.cpp
C:\cpphtp4\examples\ch09\CircleTest\circle2.cpp (13) error C2248: 'y' : OutPUt(l of 1)

cannot access private member declared in class 'Point'
C:\cpphtp4\examples\ch09\circletest\point.h (21
see declaration of 'y'

C:\cpphtp4\examples\ch09\CircleTest\circle2.cpp (56) error C2248: 'x'

cannot access private member declared in class 'Poin
C:\cpphtp4\examples\ch09\circletest\point.h (2
see declaration of 'x'

C:\cpphtp4\examples\ch09\CircleTest\circle2.cpp (56)
cannot access private member declared in class 'Point'

C:\cpphtp4\examples\ch09\circletest\point.h (21
see declaration of 'y'

C2248: 'y'

Attempting to access base
class Point’s private
data members x and y results
in syntax errors.

© 2003 Prentice Hall, Inc.
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1 // Fig. 9.12: point2.h @ outline 33
2 // Point2 class definition represents an x-y coordinate pair. —
3 #ifndef POINT2 H E
: #define POINT2 H point2.h (1 of 1)
6 class Point2 {
7
8 public:
9 Point2( int = 0, int = 0 ); // default constructor
10
11 void setX( int ); // set x in coordinate pair
12 int getX() const; // return x from coordinate pair
13
14 void setY( int ); // set y in coordinate pair
15 int getY() const; // return y from coordinate pair
16 Maintain x- and y-
L void print() const; 7/ o coordinates as protected
18 data, accessible to derived
19 protected: 1
20 int x; // x part of coor classes.
21 int y; // y part of coordinate pair
22
23 }; // end class Point2
24
25 #endif
) ) ) © 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.

; : @ 34
1 // Fig. 9.13: point2.cpp H

: : N Outline
2 // Point2 class member-function definitions. E—
3 #include <iostream> E
q .
5 using std::cout; p01nt2.cpp (1 of 3)
6
7 #include "point2.h" // Point2 class definition
8
9 // default constructor
10 Point2::Point2( int xValue, int yValue )
11 {
12 x = xValue;
13 y = yValue;
14
15 } // end Point2 constructor
16
17 // set x in coordinate pair
18 void Point2::setX( int xValue )
19 {
20 x = xValue; // no need for validation
21
22 } // end function setX
23

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

35
// return x from coordinate pair @ .
_ : P Outline
int Point2::getX() const -

{

return x;

point2.cpp (2 of 3)

} // end function getX

// set y in coordinate pair
void Point2::setY( int yValue )
{

y = yValue; // no need for validation
} // end function setY

// return y from coordinate pair
int Point2::getY¥() const
{

return y;

} // end function getY

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

permission of Pearson Education, Inc. All rights reserved.
36
45 // output Point2 object @ 0 .
utline

46 void Point2::print() const -
47 {
48 cout << '[' L << ", " << '1"'; o
29 " ' * Y ] point2.cpp (3 of 3)
50 } // end function print

© 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.




1 // Fig. 9.14: circle3.h @ outline 37
2 // Circle3 class contains x-y coordinate pair and radius. _—
3 #ifndef CIRCLE3 H E
o LECERID B 1 Class Circle3 inherits from circle3.h (1 of 2)
> ) ) : class Point2.
6 #include "point2.h" / oint2 c
7
8 <class Circle3 : public Point2 {
9
10 public:
11
12 // default constructor
13 Circle3( int = 0, int = 0, double = 0.0 );
14
15 void setRadius( double ) ; // set radius
16 double getRadius() const; // return radius
17
18 double getDiameter () const; // return diameter
19 double getCircumference() const; // return circumference
20 double getArea() const; // return area
21 . .
22 TR AR GETes Maintain private data
23 member radius.
24 private:
25 double radius; / Circle3's radius
) ) ) © 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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2 _ A Outline
27 }; // end class Circle3 E—
28 E
29 #endif

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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1 // Fig. 9.15: circle3.cpp @ Outline 39
2 // Circle3 class member-function definitions. _
3 #include <iostream> E
4 . circle3.cpp (1 of 3)
5 using std::cout;
6
7 #include "circle3.h" // Cirgle2 alace dafiniiion
8 Constructor first implicitly
9 // default constructor calls base class’s default
10 Circle3::Circle3( int xV; , | constructor. )
11 { protectedin base claSS
12 x = xValue; Point?2.
13 y = yValue;
14 setRadius ( radiusValue ) ;
15
16 } // end Circle3 constructor
17
18 // set radius
19 void Circle3::setRadius( double radiusValue )
20 {
21 radius = ( radiusValue < 0.0 ? 0.0 : radiusValue ) ;
22
23 } // end function setRadius
24
) ) ) © 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.
25 // return radius @ Outline 40
26 double Circle3::getRadius() const I
27 | E
;: AL circle3.cpp (2 of 3)
30 } // end function getRadius
31
32 // calculate and return diameter
33 double Circle3::getDiameter () const
34 {
35 return 2 * radius;
36
37 } // end function getDiameter
38
39 // calculate and return circumference
40 double Circle3::getCircumference() const
a1
42 return 3.14159 * getDiameter() ;
43
44 } // end function getCircumference
45

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.




46
a7
48
49
50
51
52
53
54
55
56
57
58
59

// calculate and return area
double Circle3::getArea() const
{

return 3.14159 * radius * radius;

@ Outline !
\d

circle3.cpp (3 of 3)

} // end function getArea

// output Circle3 object
void Circle3: :print() const

Access inherited data
members x and y, declared
protected in base class

( Point2.
cout << "Center = [" K x KK ", "KLKy < ']’
<< "; Radius = " << radius;
} // end function print

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003
permission of Pearson Education, Inc.
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// Fig. 9.16: circletest3.cpp
// Testing class Circle3.
#include <iostream>

using std::cout;
using std::endl;
using std::fixed;

#include <iomanip>

using std: :setprecision;

@ Outline .
V]

circletest3.cpp
(10f2)

#include "circle3.h" // Circle3 class def

Create Circle3 object.

int main()

{

Circle3 circle( 37, 43, 2.5 ); // instantiate Circle3 o

// display point coordinates

cout << "X coordinate is " << circle.getX()
<< "\nY coordinate is " << circle.getY()
<< "\nRadius is " << circle.getRadius() ;

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

permission of Pearson Education, Inc.
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Use inherited get functions to
access inherited protected

Use Circle3 get function to
access private data
radius.
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24 circle.setX( 2 ); // set new x-coordinate @ Outline 43
25 circle.setY( 2 ); new y-coordinate _—
26 circle.setRadius ( zl:mn Use inherited set functions to il
27 \ madif inharited circletest3.cpp
28 // display new point value Use Circle3 set function to @ of 2)
29 cout << "\n\nThe new location and radius modlfy private data
30 circle.print() ; radius.
31
32 // display floating-point values with 2 digits of precision
33 cout << fixed << setprecision( 2 );
34
35 // display Circle3's diameter
36 cout << "\nDiameter is " << circle.getDiameter() ;
37
38 // display Circle3's circumference
39 cout << "\nCircumference is " << circle.getCircumference () ;
40
41 // display Circle3's area
42 cout << "\nArea is " << circle.getArea();
43
44 cout << endl;
45
46 return 0; // indicates successful termination
47
48 } // end main
) ) ) © 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.
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X coordinate is 37
Y coordinate is 43
Radius is 2.5

The new location and radius of circle are
Center = [2, 2]; Radius = 4.25

Diameter is 8.50

Circumference is 26.70

Area is 56.74

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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output (1 of 1)
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2x€Eon HETOEL KAAOEWV BAONC KO TTAPOLYOHEVWV
 H ypnon protected nediov

— IT\eovexktuoata

* Ovmopayopeves KAAGELG UITOPOLV VO AALAEOVY TIG TILES TV TTEdIMV
an’ gvbelag

* Muwpn| Bertioon g TovTNTOG
— Amoggbyove TV kAo TV pebBddmv set/get
— Mewovektpata
* Agv TPOcQEPETOL Y10 EAEYYXO EYKLPOTNTOG TILDV
— H mapaydpevn kKAaon pmopel va 0OGEL UN-EMITPENTTN TIUN
* Anuovpyia oyéoemv eEdptnong
— Ot péBodot g mapaydpevng kKAaong tvat o mhavov topa vo
e€aptdvrol amd v vAomoinom g KAdong Paong
— Edv aALha&er n viomoinon g khdong Pdong pmopel va ypelactel
VO TPOTOTOUGOVE KO TV TOPAYOUEVT KAAOT
* EvOpavcto Aoyiopuxo

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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// Fig. 9.17: point3.h @

// Point3 class definition represents an x-y coordinate pair.
#ifndef POINT3 H
#define POINT3 H

Outline

point3.h (1 of 1)

class Point3 {

public:
Point3( int = 0, int = 0 ); // default constructor

void setX( int ); // set x in coordinate pair
int getX() const; // return x from coordinate pair
void setY( int ); // set y in coordinate pair
int getY() const; // return y from coordinate pair

Better software-engineering
practice: private over
protected when possible.

void print() const;—//

private:

int x; // x part of coordinate pair
int y; // y part of coordinate pair

}; // end class Point3

#endif

© 2003 Prentice Hall, Inc.
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// Fig. 9.18 int3 @ 47
ig. 9.18: point3.c H

J F e i Outline
// Point3 class member-function definitions. _

#include <iostream>

point3.cpp (1 of 3)

using std::cout;

#include "point3.h" // Point3 class definitio

Member initializers specify
// default constructor values of x and Y.
Point3::Point3( int xValue, int yV: e )

O 00 N O U1 A W N B

[
= O

x( xValue ), y( yvValue )

P
w N
—~—

// empty body

B
(5, I -

} // end Point3 constructor

B
N o

// set x in coordinate pair

[y
-]

void Point3::setX( int xValue )

{

N =
o

x = xValue; // no need for validation

N N
N =

} // end function setX

N
w

© 2003 Prentice Hall, Inc.
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24 // return x from coordinate pair @ . 48
25 int Point3::getX() const OL'II’IE

26 {

27 return x;

28

29 } // end function getX

30

31 // set y in coordinate pair

32 void Point3::set¥( int yValue )

point3.cpp (2 of 3)

33 {

34 y = yValue; // no need for validation
35

36 } // end function setY

37

38 // return y from coordinate pair
39 int Point3::getY¥() const

40 {

41 return y;

42

43 } // end function getY
44

© 2003 Prentice Hall, Inc.
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45
46
a7
48
49
50

// output Point3 object
void Point3::print() const

{

cout << '[' << getX() << ",

} // end function print

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

" << getY() << '1';

@ Outline ¥
\d

point3.cpp (3 of 3)

Invoke non-private

private data.

member functions to access

permission of Pearson Education, Inc.

© 2003 Prentice Hall, Inc.
All rights reserved.
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23
24
25

// Fig. 9.19: circled.h

// Circled class contains x-y coordinate pair and radius.

#ifndef CIRCLE4_H
#define CIRCLE4_H

#include "point3.h" // P&int3
class Circle4 public Point3 {
public:

// default constructor
Circled4 ( int = 0,

void setRadius( double ) ;
double getRadius() const;

double getDiameter () const;

double getCircumference() const;

double getArea() const;

void print() const;

private:
double radius;

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

int = 0, double =

Class Circle4 inherits from
class Point3.

0.0 );

// set radius
// return radius

// return diameter
// return circumference

// return area

Maintain private data
member radius.

/ Circled's radius

permission of Pearson Education, Inc.

@ Outline *
V]

circle4.h (1 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.




, A o O
_ Outline
27 }; // end class Circle4d _
28 E
L circle4.h (2 of 2)
) ) ) © 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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1 // Fig. 9.20: circled.cpp @ Outline
2 // Circled4 class member-function definitions. E—
3 #include <iostream> E
4 ) circled.cpp (1 of 3)
5 using std::cout;
6
7 #include "circled.h" // Circled cli e e 1.
g Base-class initializer syntax
9 // default constructor passes arguments to base
10 Circled::Circled( int xValue, int yvi Class Point3.
11 Point3( xValue, yValue ) // call base-class constructor
12 {
13 setRadius ( radiusValue );
14
15 } // end Circle4 constructor
16
17 // set radius
18 void Circled: :setRadius( double radiusValue )
19 {
20 radius = ( radiusValue < 0.0 ? 0.0 : radiusValue );
21
22 } // end function setRadius
23

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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24 // return radius @ . >3
25 double Circled::getRadius() const OL'II’IE
26 {
;73 Al e circled.cpp (2 of 3)
29 } // end function getRadius
%0 ) Invoke function getRadius
31 // calculate and return diameter i .
32 double Circle4::getDiameter () rather than dlrectly AUATEEN
33 g data member radius.
34 return 2 * getRadius() ;
35
36 } // end function getDiameter
37
38 // calculate and return circumference
39 double Circle4::getCircumference() const
40 {
41 return 3.14159 * getDiameter() ;
42
43 } // end function getCircumference
a4
) ) ) © 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.
45 // calculate and return area @ Outline >4
46 double Circled::getArea() const I
47 {
48 return 3.14159 * getRadius() * getRadius() ; circle4.cpp (3 of 3)
49 Redefine class Point3’s
50 } // end function getArea member function print.
> ) ) Invoke function getRadius
52 // output Circle4 object
53 void Circled: :print() const Invoke base-class Point3’s &
54 print function using binary
55 cout << "Center = "; scope-resolution operator
56 Point3: :print() ; // invoKe P (: )
57 cout << "; Radius = " << getRadiuSyy~
58

59 } // end function print

© 2003 Prentice Hall, Inc.
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55
// Fig. 9.21: circletest4.cpp @

! , _ Outline
2 // Testing class Circled4. _
3 #include <iostream>

4 . circletest4.cpp

5 using std::cout;

6 using std::endl; (1 of 2)

7 using std::fixed;

8

9 #include <iomanip>

10

11 using std::setprecision;

12

12 #include "circle4.h" // Circled class defi Create Circled object.

15 int main()

16 { ) ; :

17 Circle4 circle( 37, 43, 2.5 ); // instantiate Circled4 objgct kTS 1nher1te§1 4 mitor ip
18 access inherited protected
19 // display point coordinates Use Circle3 get function to
20 cout << "X coordinate is " << circle.getX() access private data

21 << "\nY coordinate is " << circle.getY() radius.

22 << "\nRadius is " << circle.getRadius() ;

23

© 2003 Prentice Hall, Inc.
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56
24 circle.setX( 2 ); // set new x-coordinate @ Outline
25 circle.setY( 2 ); Wg}'nnrdi nate v _—
26 circle.setRadius( 4.25 ); set new raq Use inherited set functions to :I

zg \ maodifsz inherited circletest4.cpp

// display new circle value Use Circle3 set function to (2 of 2)

29 cout << "\n\nThe new location and radius modlfy private data
30 circle.print() ; radius.

31

32 // display floating-point values with 2 digits of precision
33 cout << fixed << setprecision( 2 );

34

35 // display Circled's diameter

36 cout << "\nDiameter is " << circle.getDiameter() ;

37

38 // display Circled's circumference

39 cout << "\nCircumference is " << circle.getCircumference () ;
40

41 // display Circled's area

42 cout << "\nArea is " << circle.getArea() ;

43

44 cout << endl;

45

46 return 0; // indicates successful termination

47

48 } // end main

© 2003 Prentice Hall, Inc.
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X coordinate is 37 @ O .
utline
Y coordinate is 43 —
Radius is 2.5
) ) ) circletest4.cpp
The new location and radius of circle are
. output (1 of 1)
Center = [2, 2]; Radius = 4.25
Diameter is 8.50
Circumference is 26.70
Area is 56.74
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All right d
permission of Pearson Education, Inc. rights reserved.
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MeAétn nepimtwong: lepapxio KANPOVOULKOTNTOG
TPLWV ETUMES WV

* Iepapyio KANPOVOUIKOTNTOC TPLOV ETUTEODV
point/circle/cylinder
— Point
* x-y coordinate pair
— Circle
* x-y coordinate pair
» Radius
— Cylinder
* x-y coordinate pair
* Radius
* Height
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1 // Fig. 9.22: cylinder.h @ Outline 59
2 // Cylinder class inherits from class Circled. _
3 #ifndef CYLINDER H E
U LECENID (BRID 1 Class Cylinder inherits cylinder.h (1 of 2)
> ) _ from class Circled4.
6 #include '"circle4.h" /J/ €ircled d
7
8 class Cylinder : public Circle4d {
9
10 public:
11
12 // default constructor
13 Cylinder( int = 0, int = 0, double = 0.0, double = 0.0 );
14
15 void setHeight( double ); // set Cylinder's height
16 double getHeight() const; // return Cylinder's height
17
18 double getArea() const; // return Cylinder's area
19 double getVolume() const; // return Cvlinder's volume
20 void print() const; // Maintain private data
21 member height.
22 private:
23 double height; 7/ Cylinder's height
24
25 }; // end class Cylinder

) ) ) © 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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2 _ A Outline
27 #endif E ~u s
cylinder.h (2 of 2)

1 // Fig. 9.23: cylinder.cpp
2 // Cylinder class inherits from class Circled. cylinder.cpp
3 #include <iostream> (1 of 3)
4
5 using std::cout;
6
7 #include "cylinder.h" // Cylinder class definition
8 e e e
9 // default constructor Base-class initializer syntax
10 Cylinder: :Cylinder( int xValue, i yValue, passes arguments to base
11 double heightValue ) class Circled.
12 Circled4 ( xValue, yValue, radiusValue )
13 |
14 setHeight ( heightValue ) ;
15
16 } // end Cylinder constructor
17

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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61
18 // set Cylinder's height @ Outline
19 void Cylinder: :setHeight( double heightValue ) E EEE—
20 {
21 height = heightValue < 0.0 ? 0.0 heightValue ) ; .
22 = ( heig . = ve ) cylinder.cpp
) ) (2 of 3)
23 } // end function setHeight
24
25 // get Cylinder's height
26 double Cylinder::getHeight() const
27 {
28 return height;
29
30 } // end function getHeight /| Redefine base class
31 b 1
_ _ _ Invoke base-class pr function
32 // redefine Circle4 function getArea +o . S
: / Circled’s getArea
33 double Cylinder::getArea() cons ] . . area
34 { function using bmary Scope- .
35 return 2 * Circled::getArea() + resolution operator(: )
36 getCircumference () * getHeight() ;
37
38 } // end function getArea
39
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All right d
permission of Pearson Education, Inc. rights reserved.
a0 // lculate Cylind 1 @ 62
calculate Cylinder volume o) .
. utline
41 double Cylinder::getVolume () const In_VOke bas’e class E——
a2 Circled’s getArea
43 return Circled::getArea() * getHeight(); function using binary scope- evlinder.c
a4 resolution operator (: :). my £3) iy
o
45 end function getVolume -
2 i e /‘ Redefine class Circled’s
47 // output Cylinder object Invoke base-class Int.

48
49
50
51
52
53

void Cylinder: :print() const / Circled’s print function
{ using binary scope-resolution
Circled: :print() ; Operator ( El= )_
cout << "; Height = " << getHeightTy>
} // end function print

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel
permission of Pearson Education, Inc.
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// Fig. 9.24: cylindertest.c @ H
9 yornee FP Outline
// Testing class Cylinder. _

#include <iostream>

cylindertest.cpp
(1 0of 3)

using std::cout;
using std::endl;
using std::fixed;

O 00 N O U1 A W N =

#include <iomanip>

[
= O

using std: :setprecision;

P
w N

#include "cylinder.h" // Cylinder class definition

[
B

15 int main()

16 {

17 // instantiate Cylinder object
18 Cylinder cylinder( 12, 23, 2.5, 5.7 ); Invoke indirectly inherited
19 Point 3 membher fiinctions

X 1 1° i1 =1 2.1

Invoke Cylinder member

20 // display point coordinates

21 cout << "X coordinate is " << cylinder.getX()
22 << "\nY coordinate is " << cylinder.getY () function.
23 << "\nRadius is " << cylinder.getRadius()

24 << "\nHeight is " << cylinder.getHeight() ;

25

© 2003 Prentice Hall, Inc.
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64
26 cylinder.setX( 2 ); // set new x-coordinate @

: — L —— Outline
27 cylinder.setY( 2 ); Invoke indirectly inherited E

28 cylinder.setRadius( 4.25 ); w Deasiemd varbhar Banctinnc
;z cylinder.setHeight( 10 ); w Invoke directly inherited cylindertest.cpp
Invoke Cylinder member 2 of 3)

31 // display new cylinder value

32 cout << "\n\nThe new location and radius function.

33 cylinder.print() ;

> _ _ _ Invoke redefined print

35 // display floating-point values X

36 cout << fixed << setprecision( 2 function.

37

38 // display cylinder's diameter

39 cout << "\n\nDiameter is " << cylinder.getDiameter() ;

40

41 // display cylinder's circumference

42 cout << "\nCircumference is "

43 << cylinder.getCircumference() ;

a4

45 // display cylinder's area

46 cout << "\nArea is " << cylinder.getArea() ;

o | | \ Invoke redefined getArea
48 // display cylinder's volume .

49 cout << "\nVolume is " << cylinder.getVolume () ; function.
50

© 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.




65
51 cout << endl; @ O .
utline
52 —
53 return 0; // indicates successful termination
54 .
cylindertest.cpp
55 } // end main (3 0f3)
X coordinate is 12
Y coordinate is 23 cylindertest.cpp
Radius is 2.5 output (1 of 1)
Height is 5.7
The new location and radius of circle are
Center = [2, 2]; Radius = 4.25; Height = 10
Diameter is 8.50
Circumference is 26.70
Area is 380.53
Volume is 567.45
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All right d
permission of Pearson Education, Inc. rights reserved.
66

Constructors kat Destructors oTig ToPayoOUEVES
KAQLOELC

e Anuovpyio avTiKEUEVOD TOPUYOUEVIS KAAONG
— Xelpd KANong t®v constructors
* O constructor g mapayodpevng KAdong KaAel Tov constructor g
KAGong Baong
— "Eppeca (o default, mov dev éxel i umopet vo. kAnbel ywpig,
opicuata)
— Apeoa ot member initialization list
* Aev undapyet keyword super!
* Bdoet ¢ epapyioc KANPOVOUKOTNTOG
— O 1ehevtaiog o 6epd constructor Tov KaAgiTol Kol 0
TPAOTOG TOL OLOKANPAOVEL TNV EKTELEGT] TOV
— [opdoetypa: epapyio Point3/Circled4/Cylinder

* Point3 constructor, kaAeiton TeAEVTAIOC Kot
OAOKANPAOVEL TNV EKTEAEGT] TOV TPDOTOG

* Apywomoinon Tov tediov
— O constructor ka0e kKAdong Paong apykonolel Ta media TOL

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




Constructors kat Destructors oTig ToPayOUEVES
KAQOELG

* Kataotpoen avIIKeEWEVOL TapayOUEVIC KAAGTC
— Xelpd kAnong tov destructors

* Avtiotpopn oelpd amd ovTn TG KANoNG TV constructors

* O destructor g mapayduevng KAGong KaAeiton TpdTOG

* O destructor g endpevng kK aong Pdong oy epapyio
KOAEITOL GT1 CLUVEYELL

» Yvveyilovue mpog ta mévm peEYPL va pBAacove oty TeEAevTaio
KAdom Pdong e epapyiog

— Metd v extéleon Tov televtaiov destructor, 10
OVTIKEIEVO apapeiTan amd TN vnun

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

 Constructors, destructors, TeAeoTEC AvAOEONS TNG
KAdong Pdong
— Agv KAnpovopovvtot amd Tic TopayOUeEVEG KAAGELS

— Ot constructors, TeAeGTEG OVAOECTC TNG TOPOYOUEVNG
KAAO™MG LITOpOovV VoL KOAEGOVY

 Constructors
» Teheotéc avabeong (copy assignment operator)

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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1 // Fig. 9.25: point4.h @ Outline 69
2 // Point4 class definition represents an x-y coordinate pair. —
3 #ifndef POINT4 H E
4 f#define POINT4 H nointd h (1 of )
> Constructor and destructor
6 class Point4d {
- output messages to
8 public: demonstrate function call
9 Point4( int = 0, int = 0 ); // default com§tructor order.
10 ~Point4 () ; // destructor
11
12 void setX( int ); // set x in coordinate pair
13 int getX() const; // return x from coordinate pair
14
15 void setY¥( int ); // set y in coordinate pair
16 int getY() const; // return y from coordinate pair
17
18 void print() const; // output Point3 object
19
20 private:
21 int x; // x part of coordinate pair
22 int y; // y part of coordinate pair
23
24 }; // end class Point4
25
26 #endif
) ) ) © 2003 Prentice Hall, Inc.
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. : @ 70
1 // Flt.g'. 9.26: point4d.cpp . o Outline
2 // Point4 class member-function definitions. E—
3 #include <iostream> E
4 .
5 using std::cout; p01nt4.cpp (1 of 3)
6 using std::endl;
7
8 #include "point4.h" // Pointd class definition
9
10 // - default. constJ.:uctor - Output message to
11 Point4::Point4( int xValue, int yValu demonstrate constructor
12 x( xValue ), y( yValue ) .
13 function call order.
14 cout << "Point4 constructor: ";
15 print() ;
16 cout << endl;
17
18 } // end Point4 constructor
19 Output message to
S /_deStrUCt?r demonstrate destructor
21 Pointd::~Point4 () .
2 function call order.
23 cout << "Point4 destructor: ";
24 print() ;
25 cout << endl;

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49

} // end Point4 destructor

@ Outline b
\d

// set x in coordinate pair point4.cpp (2 0f3)

void Point4::setX( int xValue )

{

x = xValue; // no need for validation
} // end function setX

// return x from coordinate pair
int Point4::getX() const
{

return x;
} // end function getX

// set y in coordinate pair
void Point4::setY( int yValue )
{

y = yValue; // no need for validation

} // end function setY

. ) ) © 2003 Prentice Hall, Inc.
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50 // return y from coordinate pair @ Outline
51 int Point4d::get¥() const -
52 {
53 t 8 .
o o pointd.cpp (3 of 3)
55 } // end function getY
56
57 // output Point4 object

58
59
60
61
62

void Point4::print() const

{
cout << '[! << getX() << ", " << getY¥() << ']';

} // end function print

© 2003 Prentice Hall, Inc.
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1 // Fig. 9.27: circle5.h @ outline 3
2 // Circle5 class contains x-y coordinate pair and radius. _—
3 #ifndef CIRCLE5 H
4 #define CIRCLE5 H circles.h (1 of 2)
5
6 #include "point4.h" // Point4 class definition
7
8 class Circle5 : public Point4 {
9 Constructor and destructor
) PEEAES output messages to
t demonstrate function call
12 // default constructor
13 Circle5( int = 0, int = 0, double = 0.0 ); order.
14
15 ~Circle5() ; // destructor
16 void setRadius( double ); // set radius
17 double getRadius() const; // return radius
18
19 double getDiameter () const; // return diameter
20 double getCircumference() const; // return circumference
21 double getArea() const; // return area
22
23 void print() const; // output Circle5 object
24
) ) ) © 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.
25 private: @ o) tl 74
26 double radius; // Circle5's radius U—Ine
27
28 }; // end class Circle5 circle5.h (2 0f2)
29
30 #endif

© 2003 Prentice Hall, Inc.
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1 // Fig. 9.28: circleb5.cpp @ Outline s
2 // Circle5 class member-function definitions. _
3 #include <iostream> E
¢ circleS.cpp (1 of 4)
5 using std::cout;
6 using std::endl;
7
8 #include "circle5.h" // Circle5 class definition
9
10 // default constructor
11 Circleb5::Circle5( int xValue, int yValue, double radiusValue )
12 Pointd ( xValue, yValue ) // call bas Output message to
13 demonstrate constructor
14 setRadius ( radiusValue ) ; .
. function call order.
16 cout << "Circle5 constructor: ";
17 print() ;
18 cout << endl;
19
20 } // end Circle5 constructor
21
) ) ) © 2003 Prentice Hall, Inc.
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22 // destructor @ Outline 76
23 Circle5::~Circle5() -
24 { E
25 cout << "Circle5 destructor: "; circleS.cpp (2 of 4)
26 print() ; ‘\
= cout << endl; Output message to
= demonstrate destructor
29 } // end Circle5 destructor function call order.
30
31 // set radius
32 void Circle5: :setRadius( double radiusValue )
33 {
34 radius = ( radiusValue < 0.0 ? 0.0 : radiusValue );
35
36 } // end function setRadius
37
38 // return radius
39 double Circle5::getRadius() const
40 {
41 return radius;
42
43 } // end function getRadius
a4
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45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

77
// calculate and return diameter @ .
_ _ Outline
double Circle5::getDiameter () const _

{

return 2 * getRadius();

circleS.cpp (3 of 4)

} // end function getDiameter

// calculate and return circumference
double Circle5::getCircumference() const

{
return 3.14159 * getDiameter();

} // end function getCircumference
// calculate and return area
double Circle5::getArea() const

{

return 3.14159 * getRadius() * getRadius();

} // end function getArea

. ) ) © 2003 Prentice Hall, Inc.
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66 // output Circle5 object @ . 8
o : Outline
67 void Circleb5::print() const E—
68 {
69 cout << fCenter = 1 . _ _ _ circleS.cpp (4 of 4)
70 Point4: :print() ; // invoke Pointd's print function
71 cout << "; Radius = " << getRadius();
72
73 } // end function print

© 2003 Prentice Hall, Inc.
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1 // Fig. 9.29: £fig09_ 29.cpp @ Outline 79
2 // Display order in which base-class and derived-class _
3 // constructors are called. E
4 #include <iostream> ﬁg09 29.cpp
5 —
6 using std::cout; (1 sz)
7 using std::endl;
8
9 #include "circle5.h" // Circle5 class definition
10
11 int main() Point4 object goes in and
124 out of scope immediately.
13 { // begin new scope
14
15 Point4 point( 11, 22 );
13 77 cac Instantiate two Circle5
. } e seope objects to demonstrate order
19 cout << endl; of derived-class and base-
20 Circle5 circlel( 72, class constructor/destructor
21 function calls.
22 cout << endl;
23 Circle5 circle2( 5, 5, 10 );
24
25 cout << endl;
) ) ) © 2003 Prentice Hall, Inc.
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* - N @ Outline
27 return 0; // indicates successful termip== E—
28 Point4 constructor called E

29 } // end main

Point4 constructor: [11, 22]
Point4 destructor: [11, 22]
Point4 constructor: [72, 29]

Circle5 constructor: Center =

[72, 29

Point4 constructor: [5, 5]

Circle5 constructor: Center

Center =
[5, 51
Center =
[72, 29]

Circle5 destructor:
Point4 destructor:
Circle5 destructor:
Point4 destructor:

; Radius =

for object in block; destructor

113 ° o BV |

I 1 L% - A A

Derived-class Circle5

concstrnetor hadv execntes

I 1 L% = A A

Derived-class Circle5

us
canstriectar hadv execntes

Destructors for Circleb

ohiect called in reverce arder

Destructors for Circle5
object called in reverse order
of constructors.

4.5
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KAnpovouwotnta public, protected ko private

Mpocdio- TYmog kKAnpovopkoTNTAG
pLoTiig
npooTELACTG public protected private
pélovg q q 4
o dons paonc KAnpovopkoT T KAnpovopkoT o KANpovopKOTHTOL
public oty Topayopevn KAGoT. protected oty mopayopevn kKAdon.| private oty mapaydpevn KAGon.
Mrmopei va mpoonelacOet an’ evbeiog | Mmopei va tpoomehachei an’ gvbelog | Mmopel va mpoonehacbel an’ evbeiag
Public and Oheg Tig pun-static pedodovg, and Oheg Tig un-static pedodovg kar| omd dheg Tig pn-static pedddovg
Friend xa sotepicéc ovvaptioes. | Friend cvvaptoeic. kot Friend cuvoptiocetc.
) ., private oty mapayopevn kKAGom.
protected otV nopoyouevn KAGoM. , ., ,
. P . .. . . Mropei vo mpocmeracbei an’ evbeiog
Mrmopei va tpoorelactet an’ evbeiog amd Oleg Tig un-static pebodovg kot . - .
Protected . . amd OAeg Tig un-static puebodovg
friend cvvoptioec. - ,
ko Friend cvvaptioeic.
Kpooen oty mapoydpevn khaon.
Private Mmopei va tpooedactei povo péoo public 1 protected pebddwv g khdong faong.

81

H kAnpovopuwkatnta otn Mnxoviki Aoylopikou

* IIpocapuoyr/Enéktoacm vidpyoviog AOYIGUIKOV
— Anuovpyio TopayOUEVOV KAAGEMV LUE
* TPOGONKN EMTALEOV HEADV
» enavopiopd pefodd®V g KAAoNg Pdong
— Agv amorteiton mpoOcPacn 6Tov TNyaio kMK TG KAACOTG

Bdong

* Awoovvdeon pe object code
— AveEaptrot [Ipounbevtéc Aoyiopukon
* Avamtuén 1010k ToL AoYIoUIKOV, VLo TN HopPn PPA0ON KNG
KABGEWV TPOG epmopia
» Amorteiton adela yio va xpnotporomOel
» Xpewdlovron povo ta Header files

* Ovypnoteg mopdyovv VEEG KAAGELG 1) YPNOLULOTOLOVV TIG
KAGoelg TG Pprodnkmg, ympig va ypetdletor tpdsfacm ctov
TPOGTUTEVLLEVO KMOOTKA TTNYNG
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