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Defining a Derived Class 

Form : class derived : access base 

{ 1; 

Example : class circle : public figure 
1 

{ . . .  1 ;  

dYu d d 
1. class derived ~ununomalfidum~lfidaO(sub class) n!&funlunonqnrgnwurul 

qinmdiflfiiu'cy(super class class base) 

2. d1U'kI access specifier 'i119Lflu public U% private U% protected no!& 
- fil~flu public B L Q ~ ~ w I ~ ~ #  public a4% protected 41d4 members 'Ira4 base class Lflu 

public U% protected lu derived class. 

- fii~gu private U% protected q=:d~Walfl public L L ~ = :  protected la4 members la4 

base class n ~ i f l l f l u  private U?Q protected ?lo4 derived class 

3. ;id7 protected ~=:~~fi014~4f=:~u?la4ni5'fl'il4n'u5'=:uii4 public LLE3=: private 

4. nisbunl# items dii iuu~u&~innioi i iuun~i~~wi=: public fiiuion~$i~tu'oar"runl# 

5. nio$unl# itgms u ~ ~ ~ i n n i r ~ i u u n i i ~ ~ ~ i ~  private ' i l=:fi iuion~unlfl&~~wi=: 
w C 

Member function ~ l a 4 f l a i f i ~ u ~ v i i ~ u  
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2. n7dtm7fieeu ~ q n  fi d~(lu derivdd class t ~ a ~ f f  j n ? ? d a f i l w o ~  base class 

constructor deu derived class constructor. 

L ~ ~ I ~ L ~ I ~ I M ~ ~ ~ U  ; c i ~ ~ i m n ~ ~ a d u ~  12.1 &~flunitahs Subclass v h  base class 

riaadqad 12.1 Class IndexListSpec derived from IndexUstBase parent class 

divbu#u indexListBas0.h L~~UI/UUUWM base class k c d ~ u n a ~ ~ ~ f i u m u i ~  

// File : indexList0ase.h 

// Index list base class 

# ifndef IN DEX-1-IST-BASE-H , 

, # define INDEX-LIST-BASE-H 
I 

template <class T, int maxSize> 

class indexListBase 

public: 

// Constuctor 

indexListBase ( ); 

// Add 8n element of the end of 8n indexed lise 

boo1 append( const T& ); // IN : element appended 

// Insert an element at 8 speclffed index. 

boo1 insert (int, // IN: Inserttion index 

const T& ); // IN: element inserted 



// Retrieve an element at a specified index. 

boo1 retrieve (int, // IN: index of element to retrieve 

T&) const; M OUT: value retrieved 

// Remove (delete) an element at a specified index. 

boo1 remove (int); // IN: index of element to be remove 

// Get the current number of deta element in the list. 

int getsize ( ) const; 

protected: I 

T elements [maxsize]; // Storage for data 

int size; // Count of number of elements in list 

d~uiu~nior~~llunnir81u~~uud11u~tnri1~n~n~cw6n~cld::lrlu'~~~~~ordu~l~i idu 
4 

Template class nr)o::nou&au member function ~431Ufl4fifu I&u~ append , insert, 

retrieve , remove un:: getsize 4 4  ~ ( lu f l~r~~dcl~u~m&n18~~nf l~r~~udu~I& d l ~ h l i a  

urlllo elements UR:: size M~nriivumIfi~flu protected 4~~~~c ld~n~c ld= :d11~100c i~u  

no nldlfin'u subc~ass liadu7~i K J ~  

// File: indexListSpec.h 

// Index list class specialized fmm index list parent 

M includes sum and average attributes and functlqns 
1 

M Definition and Implementation 



# ifndef INDEX-LIST-SPEC-H 

# define INDEKLIST-SPEC-H 

template < class T, int maxSize > 

class indexListSpec : public indexlistB8se 

I 
public: 

// Public member functions inherited form parent class: 

// append, insert , retrieve , remove , getsize 

// Constructor 

// compute sum of all dadata in the list 

// Compute average of all data in the list 

protected: 

// Protected deta inherited from parent class: 

// list of data elements and the count of elements in list 

T sum; d /  sum of the data element in the list 

T ave; // average of the date elements in the list 

1 ; 
#endif // INDEX-LIST-SPEC-H 
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1. diuhyn (readFigure) 

3. ~~UINR?I)IUI?'IM~~ (computePerim) 

4. h % p h t c l l ~ n ~ 4 f l  (displayFig) 

diuhqor6namr (attribute) $LHiiou1iru8o 
dl .I 

1. wun (area) 

2. ploiuuioaaqd (perimeter) 

d i u ~ q o r h a o r r G ~ l n ~ ~ ~ m n d i ~ i r u n o ~ $ l ~ d i ~ ~  Ihri 

1. ~?iuui?k~(radius)  d4~flu~orlinaorr~~lnmoofla4ni~ 

2. n?iuui?);?u (side) ~u~~&n~orr~~f i rne0~dd~rduu6iu~vl i  
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Definition of the class figure 

// File : figure.h 

// abstract class figure contains operators and attributes common 

// to all figures. 

#ifndef FIGURE-H 

#define FIGURE-H 

class figure 

{ 

// Member functions (common to all figures) . . . 

public: 

//Read figure attributes 

virtual void readfigure( ) = 0 ; 

// Compute the area 

virtual void computeArea( ) = 0 ; 

// Compute the perimeter 

virtual void computePerim( ) = 0 ; , 

// Compute information about the figure 

virtual void displayfig( ); 

// Attributes common to all figures . . . 
protected : 

float area; // The ema of the figure 

float perimeter; // The pedmter qf the figure 

# endif // FIGURE-H 



Y d i u k  class figure u ~ ~ i a a d q r d ~  abstract base class ~ill[riiinlt4iiliuud'~ltiiill[~ 

n n d ~ n r r i q n i t 6 ~ u u m  subclass dii l lhfi ia&~in class circle 

// File : circ1e.h 

# ifndef CIRCLE-H 

# define CIRCLE-H 

# include "figure.hl' 

// the class circle 

class circle : public figure // a circle is a figure 

{ 

// Overriding member functions (unique for circle) . . . 
public : 

// Read a circle 

void readfigure ( ) ; 

// Compute the area of a rectangle 

void computeArea ( ) ; 

// Compute the perimeter of a rectangle 

void computePerim ( ) ; 

// Display characteristics unique to rectangles 

void displayFig ( ) ; 



// Data members ( unique to rectangles ) . . . 
private : 

float radius; 

# endif // CIRCLE-H 

Y A"dl 4 nitrii~unnnin circle ur:ZiniAtq~cinwn.d:~in nain figure Iunilnamq area 
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dl16643 

The class square 

// File : square.h 

# ifndef SQUARE-H 

# define SQUARE-H 

# include "figure.hV 
J 

// The class square 

class square : public figure // square is a figure 

// Overriding member functions (unique for square) . . . 

public : 

// Read a square 

void readfigure ( ); 

// Compute are of a square 

void computeAma ( ); 



// Compute perimeter of a square 

void computePerim ( ); 

// Display characteristics unique to squares 

void displayFig ( ) ; 

// Attributes (unique to squares) . . . 
private : 

float side; // length of side of square 

// SQUARE-H 

3 dad r n i~ i i i r umn~ i f i  square u ~ t ~ n ~ ~ ~ c ~ t u 6 i n a r u z ~ i n  R R I ~  figure l ~ V ' l ~ ~ Q s l 4  area 

Lur perimeter u i6 . r~  l u i i u a c ~ ~ u . r n i r v l n i ~ ~ ~ n f i h ~ r ) i ~ ~ ~ ~ ~ ~ n a c n ~ i ~ n ~ ~ d ~ ~ ~ ~ u i j u d i  

r m d  

The class rectangle 

// File : reatang1e.h 

#ifndef RECTANGLE-H 

#define REC1-ANGLE-H 

#include "figure. hn 

// the class rectangle 

class restangle : public figure / / a  rectangle is a figure 

{ 

// Overriding member functions ( unique for rectangle) . . . 

CT 212 (S) 



public : 

// Read a rectangle 

void readfigure ( ); 

\ 

// Compute the area of a rectangle 

void computeArea ( ); 

// Compute the perimeter of a rectangle 

void computePerim ( ); 

// Display characteristics unique to rectangles 

void displayFig ( ) ; 

// Data member ( unique to rectangle ) . . . 
private : 

I1 width of rectangle 

float width; 

// height of rectangle 

float height; 

1; 
# endif 

11 RECTANGLEAH 
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// Process one figure 

void processFigure 

int main() 

......... // INPUT: figure to be processed .3 

I 
figure* myFig; / / a  pointer to a figure ........ ..4 

//process 8 selected figure until no more figures selected 
J 

........ for ( myFig = getfigure( ) ; myFig I = 0; myFig = getFigure( ) ) ..5 

{ 

processFigure(*myFig) ; .......... 6 

delete myFig; //delete this figure 

1 

return 0 ; 

1 

// Process one figure 

void processFigure 

(figure& fig) I/ INOUT: The figure to be process 

{ 

fig. read Figure() ; // get cheracteristlct of figure 

fig,com puteArea0 ; //compute its area 

fig.computePerim() ; // compute its perimeter 

fig.displayFig() ; // display characteristics 

1 



// File: figuresTest.cpp 

// Reads the kind of figure 

// Pre : none 

// Post : returns a pointer to the &pe of figure 

figure* getfigure ( ) 

{ // local data 

char figchar; // cherecter Indicating figure type 

do 

{ 

tout << " Enter the kind of object " << endl ; 

cout << ' Enter C (Circle) , R (Rectangle) ,or S (Square)" 

<< endl; 

' cout << 'Enter X to extt program" << endl; 

cin >> figchar; 

switch ( figchar) 

{ 

case ' C ' : case ' C ': 

return new circle ; 

case ' R' : case ' r' : 

return new rectangle ; 

case 'S' : case 's' : 

return new square; 

case 'X' : case 'x' : 

return 0 ; 

) // end switch 

) while ( true ) ; 

) // end getFigure 
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t d u f i u i S n ~ e . ~ ~ ~ ~ i f i  square q~L f l~ f i ?$hn Iq  Member function ~la4n~i f4 square 

AIM% Member function aa4n~i f i  figure a i u i t o ~ i u u i i i b n i w  c++ IX~-4; 

Implementation of the class figure 

// File : figure.cpp 

// Implementation of the base class figure 

# include " figure .h" 

# include < iostream> 

using namespace std; 

// Functions readfigure , computeArea , computePerim are pure virtual 

// Displays the common characteristics of a figure 

// Pre : none 

// Post : common characteristics are displayed 

void figure : : displayFig ( ) 

I 
cout << " Area is " << area << endl ; 

cout << " Perimeter is " << perimeter << endl ; 

) // end displayfig() 
d d i ~ k l  Member function !ll04PIAlR figure ~ Q ~ I ~ ~ ~ ~ I ~ ~ I M ' I I ~ ~ ~ ~ ~ I R ~ ~  ~uauop.riniid9u~o4 
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d Ya d hulununa niow'uw5iiao~k~~do area LLR: perimeter ~ t ~ i l u ~ ~ h w ~ z v  s u b c ~ s s  In, 

subclass biotdi4543.l ~ U d i f ~ ~ d l r r L f l l d  class circle , class square LLRr calss rectangle 

L4iinioGanW k o i u a z L ~ u m d o ~ i  



dluk Member function '194116111 circle ( ~ l ~ l t ~ d ~ ( ~ i l ~ ~ l W l  C++ 1 M 4 6  

Implementation of the class circle 

// File : circle .cpp 

17 Implementation of the class circle 

# include < iostream > 

# include "circle.h" 

const float pi = 3.141 5927; 

// Read data unique to a circle 

void circle : : readFigure ( ) 

{ 

tout << " Enter radius > " ; 

cin >> radius ; 

1 

// Complite the perimeter ( circumference ) of a circle 

void circle : : computePerim ( ) 

{ 

perimeter = 2.0 * pi * radius i 

1 

// Compute the area of a circle 

void circle : : computeArea ( ) 

{ 

area = pi radius radius ; 

1 



// Display the characteristics of a circle 

void circle : : displayFig ( ) 

{ 

// Display the type of figure and its radius. 

cout << " Figure Shape is Circle " << endl ; 

cout << " Radius is " -<< radius << endl ; 

// Call the base function to display common characteristics. 

figure : : displayfig ( ) ; 

1 
.a A 

d u r n 7  Member function m4~7td7~hoya  (readFigure) nlfrilu?orMmun 
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Einaord~flwa4m7au~~h9 97ni7dj figure::displayFig() 
Y 

~ ~ 7 u a 4 ~ g u 9 h  d 7 ~ h  Member function '1103ha7d square ~3~~7~73fltl!74~&bi4u 

Implementation of the class square 

// File : square .cpp 

// lmplementation of the class squre 

# include < iostream > 

# include " square.hW 

// Read data unique to a square 

void square : : readfigure ( ) 

{ 

tout << " Enter side > "; 

cin >> side ; 



// Compute the perimeter of a square 

void square : : computePerim ( ) 

{ 

perimeter = 4.0 * side ; 

1 

// compute the area of a square 

void square : : computeArea ( ) 

{ 

area = side * side ; T 

1 

// Display the characteristics of a square 

void square : : displayFig ( ) 

// Display the type of figure and its size. 

cout << " Figure shape is Square " <c endl ; 

cout << " Side is " << side << endl ; 

// Call the base function to display common characteristics. 

figure : : displayfig ( ) ; 

1 

d i ~ h  Member function aasnnil rectangle ~ I U I ~ O L ~ U U ~ I ( ~ ~ ~ I W  C++ ~ ~ s d  
implementation of the class rectangle 

// File : rectangle. cpp 

// implementation of the rectangle cless 

# include < iostream > 
, 



using namespace std; 

# include " rectangle.hW 

// Read data unique to a rectangle . 

void rectangle : : readfigure ( ) 

{ 

tout << " Enter width : " ; 

cin >> width ; 

cout << " Enter height : " ; 

cin >> height; 

} 

// Compute the perimeter of a rectangle 

void rectangle: :computePerim( ) 

{ 

perimeter = 2.0 * (width + height) ; 

// compute the area of a rectangle 

void rectangle: :computeArea( ) 

area = width ' height; 

// Display the characteristics of a rectangle 

void rectangle: :displayFig( ) 

{ 

//Display the type of figure and its height and width. 

cout << "Figure sharp is Rectanglen << endl; 



cout << "Height is" << height << endl; 

cout << "Width is" << width << endl; 

// cell the bese function to dispiey common characteristics. 

figure: :displayFig( ); 

1 
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mu~~nda~uanflflh4'~biuwnd~.~flufi~ 3 f l h s  ~ ~ ~ L ~ U U ~ I J ? ~ ~ M % ~ M A Y ~ ~ O ~ ~ ~ ~ ~ U ~ L ~ A ~ ~ ~ ? ~  

~ ~ u u ~ n ~ u u n ~ d i n ~ ~ t :  Auyli~nruu~~# Ihudllt RgShape dnPh#bqr~lhr char ifnmdiu~dduril 

6mlm c++ ~t ld~6'uu6i1(main function) O ~ u d ~ ~ ~ f l u ~ . r i ?  

switch ( figshape) 

I 
case 'c' : case 'C' : 

circle.readFigure ( ); 

circle.computArea ( ); 

circle.computPerim ( ); 

circle.displayFlg ( ); break; 

case 'r' : case 'R( : 

rectangle.readFigure ( ); 



rectarlgle.displayFig ( ); break; 

case 's' : case 'S' : 

square.displayFig ( ); break; 

default : 

Cerr << "Incorrect character for shapes 

designation." 

<< "Re-run program." << endl; 

} // end switch 

n i u i u n i i u i z n i i + i  n i n i i c i u i i  

n i r ~ i q ? l d a ~ n i a u a z ~ e m b e r  function r ~ t ~ ~ i ~ f n ~ l l ~  d + w ~ \ ~ n i r $ i ~ i ~ ~ r ~ n i q 8 ~ n ' L #  Member 
J Y J 

function nu~ndi+nisauatjn'Y~dii~nbia~ni~i~iu 



1. Inheritance k ~ i t d ? ~ v ~ m ~ ~ $ u ~ 1 h i n n ~ 3 i f i d 8 ~ ~ ~ ~ 1 ~ ~ d u ' ~ n f i 1 e r 1 ~ u '  l!?lS/((iu~?n - 

ah~nn i f i l v r1~~ inn i~~ td~auna i f id8~~ l ! i l f l ~o1~~f i i~~ f i t r i~ l4 i~u lun~wu '~1u1  
J ttuu ~ f l u ~ m ~ n m ~ d i ~ t z n i m u ~ n ~ ~ n i m n u u ~ ~ ~ t u n t u d ~ n ~  Reusable 

Form : class derived : access base 

Jar J 
3. class derived ~uvun~nfi~m~ihrnfiifir~su(s~b class) i ' ~ ~ t i ~ u i o m ~ o r ~ n w ~ = : u ~  

rinnaififii$ry(super class class base) . 

4. access specifier Q I ~ L ~ ~ U  public U% prtvate 14% 

- fillflu public q$d~Clfi\fl public wkl protected 'If94 members 'IM base 

class tflu public H% protected lu derived class. 

- htflu private u% protected q::dqwal# public um:: protected 964 members 

ne4 base class nfi7ulflu private wh protected nB4 derived class 
I 

- protected ~:u f in~~ . raLne~n i tU~~ iTut~ . i i . r  public UR:: private 

5. n~t+unlJ items diiiwwukqinnitfii~um~i~~~i:: public fiiulto~#i?Iquishn 

If lRuyn~vXlfi 'u 

6, ni tbunv items w8~s inn i t f i iwumh~~~ i : :  private ' s : :a i~1 i tn~ 'n l f lR~~wi t  

Member function 'lB4nfiifi$~iudi$ 

7. diwiu items diiiuumua~~i~a*1~:: protected fi7~itnL#?a.j[b$4fia~~~ia$.jne3~fid 

f i i u w u a m a i ~ d ~ n i t c i i u ~ ~ m ~ o r 4 $ n ~ ~ ~ ~ I ~ .  

8. constuctors b.hflu inherited i i~~fi iu~?nd~uvamq~6nww1du'4n~if idu~~bi 

n m ~ t z n i n e o u ~ ~ i n f i d ~ ~ u  detived class ~urrd4wm~ijni?d~j~4iun~4 base 

class constructor f i d ~  derived class con$tructor. 
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Y d 
3. ~4ah -4  class triangle d u  subclass ro4 figure d~~11unlt~ldwun~~fi=:fi?7u077 

%otL&ufou@ao4aluLuiuu d t ~  attribute d % n 0 ~ 1 ~ ? 8 n ? l u u ~ ? ~ ~ u f f ~ a ~ u " ~ 1 0 ~ a ~ u  
d L~f i~udl~$u member function 4:~l~?2nnt=:$l~&~vi~~un'u class circle LLfizAfilfl 

d d ouln ~flufi~afidouam fim figure 




