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Class, Object and Function

Object-oriented approach:

Function. Classes and their objects, Constructor/ destructor and function overloading.
Inheritance, class collaboration and polymorphism. Dynamic memory allocation.
Applications in graph theoretical and matrix problems.

C++ Language Organization

o #include <iostream>
= using namespace std; name of class
w
0 Elﬂss members of class
.
o public;
(ol MyClass();
,:h ~MyClass();
E void MyFunction();
ks constructor
MyClass:
{
} destructor
& M_vClass:
2 { user's function
] ¥
—
3 .
L vold M_vClass:
1
cout << "Entering the object-oriented world of C++" << endl;
¥
%., void main() ObjECt
o {
0 M_\,rClas
c p.MyFunction();
™ cin.get(); .
= }
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Figure 6.1. Order of execution in a typical C++ program.




Class

a grouping of variables and functions that have a common ancestor
a special form of structure
object is an instance of a class

members of a class consist of variables, functions and structures,
which are global

class Name of Class

{
private:
List of variables
public:
List of variables and functions

}i
Example:

name of class
scope of members

class

{ members of class

private:
int x5

public;
P();
~P();
void Q();

¥

object from the class




Visibility of Members

e Members of a class are variables, structures and functions

e Each member are global, and its scope is either private or
public

&5 private

e for variables or structures only

e the scope is global but limited to member functions only

&5 public

e for variables, structures and functions

e The scope covers the whole program including non-member functions




OPENCOURSEWARE

Function

e a module or one unit of work in a program that can be called for solving a
given problem
e Needed in order to make the program structured and modular

e A function must have a name.
e A function must belong and declared into a class.
e A function must be a prototype from one of the followings
void
int
float
double

char
bool

e A function of type other than void must return a value, and its return value is
received by a variable from another function.

e A function may include argument(s) for passing or receiving data to another
function.

type ClassName :: FunctionName(arguments)

{

/l body of statements

Example:

double f(int x, double y)
{

double z;
y=(int)2*x-1;
z=3%cos(y);
return z;
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Special Functions

&5 Constructor

e A special function which has the same name as the class
e a function with no specific class
e allocates memory for the class

e asuitable place for initializing global variables

& Destructor

e a special function which has the same name as the class preceded with a tilde
e a function with no specific class

e deallocates memory from the class

e asuitable place for destroying global variables and arrays




Codeb6A.cpp: Class and object.

CACNP2012\Codet\Debug\Codeb.exe

#include <iostream?>
g' using namespace std; name of class
7
0 Clasf- members of class
Q
E publlc
o MyClass();
(iJ ~MyClass();
E void MyFunction();
¥ constructor
J'"'I_vClass
destructor
1))
M
S user's function
O
-
3
TR vold MyClass:
{
cout << "Entering the object-oriented world of C++" << endl;
¥
%*- void main() Object
O {
0 M_vClas
cC p.MyFunction();
o cin.get();
= ¥

(e B

Entering the object-oriented world of C++




Code6B.cpp: Class, object and method.

#include <iostream >
using namespace std;

1 1 ..
P visible everywhere

I constructor

I destructor

void MyClass::MyFunction

cout << "Here, x is " << "

cout << "xty is " <

while v i= " << v << endl;
¥< endl;

main ()

int z;
MyClass p;

pMyFunction () Z is a local variable,

D.%=2; P.y=9 p.x and p.y are global
Z=p.X*p.y;
cout << "With new updates, the product z=x¥*y is " << z << endl:
cin.get();
}
B C:\CNP2012\Code6\Debug\Codeb.exe = | B S

Here, x is 5 while y is -7

X+y 15 -2

Initially, the product z=x*y is -35
with new updates, the product z=x*y is -18 I

Fy
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Code6C.cpp: Class construction.

$include <iostreams
td.efine PI 3.142
using namespace std;

class Sphere

dphere (double, double, double] ;
wIphere (};

Vlsible double Radius(},Volume |}, durfacekreal}

everywhere

except in spnese: ssphese (dounielafuonie u, vand w

main() y are local
Sphiese: : ~Sphers (1 variables
: cout << "dphe mnd |

r\e::R:.d.i =
function / S il

returns a
double valug {7 FERereTeRE

T=4*PL %"
return W;

double Iphere::3
i
A=4*PI*r*r
return &;
}

woid main i}
{
Sphers ={2,-1,4];

cout << "the radius is " <4 << endl;
cout << "the volume i= " -c-c} << endl;

cout << "the =surface area i=s ® << s _JurfacefArea(} << endl;

cin.get();

}

& c:\cnpmmcudemuebugxco_ ol (e ]
x=3 y=-1 z=4 -
‘lthe radius s 5.09902 f
(the volume is 555.399 "

the surface area is 326.768




Code6D.cpp: Class construction in a compact form.

#include <iostream»
#define PI 3.142

using namespace std;

visible

EVEﬁﬂNhEFE Elass Sphere
inside the

program

double Volume()
double SurfaceArea()

¥

void main()

{

Sphere s(3,-1,4);

/ W
cout <¢ "x=" << [.x)<¢ " y=" <« << " =" <¢(s.7)¢¢ endl;

cout << "the radius is " << s.Radiis() << endl;
cout << "the volume 1s " << s.Volume() << endl;

cout << "the surface area is " ¢« s.Surfacelrea() << endl;
cin.get();




Function Overloading
¢ Different functions using the same name

Code6E.cpp: Constructor overloading.

#include <icstream.h>
#include <math.h>

#define PI 3.142 function overloading
class Sphere 2 different functions
L using the same name,
pukblic:

There(): but differ in their
Ephere {d?m:}l? ydouble, double) ; Ergu ments

doukle r, x,v,z;
double Badius(),Volume {),Surfacelkrea();

}i

Sphere:: Sphere ()
{1

SphEIE:fﬁiégggiﬁDublE 1, doukle v,dnuézg:gz:}
i

H=U; Yy=V: Z=W;

}

double Sphere::Radius{)
r=3qrt (X*X+y*y+zfFz)
return r;
double Sphere::Volume ()
return (4*PI*rdr*r/3):
doubkle Sphere::Surfacelreal)
{
}

return (4*PI*p*r) »

vold main()

{

snere GC D)

cout << = 2. €€ " oy=" £ 3.y €4 " =" £ 3.z << endl;

cout << "the radius is " << 3.Badius{() << endl;
cout << "the volume iz " << 3.Volume () << endl;
cout << "the surface area is ™ << s.5urfacelrea() << endl;




Code6F.cpp: Overloading in functions.

finclude <ipmtream_h>

cla=s=s MyEraph
i
public:
MyGraph [} £}
~MyGraph (] 1
woid MyFunction(int);
woid MyFunction (int,double} ;
woid MyFunction (int,char *};
woid MyFunction (int,double,char *};
i

woid MyGraph: :MyFunction(in
i
cout << "first functiog: uw="<< u << endl;

woid MyGEraph: :Myfunction(iny u,double= x}

i
cout ¢ "second funcifion: fu=" << u << " and =" < x ¢ =ndl;
¥
i )

woid MyGEraph: :MyFunction | ulchar *=}

i
cout << "third function: "L u < " and our message is "< o= < endls
H
(intfu,d

woid MyGEraph: -MyFuncti
i

le =,char *=}

cout << "fourth

<L ", w=" ssage is " << = << endl;

g-HyFunction (7, "mat well pxercise well®™) -

CACNP2012\Code6\Debug\Codeb.exe - E=SEoil >

first function: u=> -
second function: u=-6 and x=3.5

third function: u=7 and our message is eat well, sleep well, exercise well
fourth function: u=2, x=5.5 and our message is work well too




Data Passing

o The transfer of data from one function to another

&5 Rules for data passing between functions

e both the passing and receiving functions must be declared with the same
prototypes

e both the passing and receiving functions must match in their argument types
and prototypes




Code6G.cpp: Data passing between functions.

finclude <iomtream_h>
finclude <math._h>
fdefine PI 3.142

class Jphere
i
public:
dphere [} i}
~3phere [} i3
double Fadius=(};
double Volume (double};
double Surfacehrea (double);
ki

double 3phere::Radin=(}
i

double r,x==3,y=1,=z=4;

" << R

cout << "the volumes i= " << = _Tol
cout << "the =urface area i=

= @ << endl;

AffaceArea (R} << endl;




Code6H.cpp: Array passing between functions.

finclude <ig=tream.h>
finclude <math._h>
fdefine PI 3.142Z
fdefine W 2

clas=s Jphere

i

pukblic: . .
Spheze () . declaration of functions

Ll 3
0

= . .
woid Radius(doukle *},Volume (doukle 2],3urfaceirea(doukle *};

LA

woid Sphere::-Radius[doub @
i

double [H+1]; z=new doukle [H+1];

§-i/5; s[il=(1-51/7;
x[il+y[il*y[il+=[i]1*=[i]};

il*x[il/3;

doukle [H+1]; V=new double [K+1];
=.3urfaceirea (&) ;

cout << "data =et " << i << ": radius=s=" << R[i] << endl;
cout €< "wvolume iz " << A[i] << endl;
cout << "surface area is " << V[i] << endl << endl;
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6.7 Data Passing involving Structure

&5 Rules for data passing

e both the passing and receiving functions must be declared with the same
prototypes

e both the passing and receiving functions must match in their argument types
and prototypes

POINT and LINE are structures.

Ln is a local object of LINE.

p, g, b and e are the objects of POINT.
Who are the members of POINT and LINE?

q[3]=Ln[2].e

Ln[2]

g[2]=Ln[1].e=Ln[2].b
Ln[1]

g[1]=Ln[1].b
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Code6l.cpp: Class with structure.

typedef struct
i
double x,y;
char =tr[10];
} BOINT;

typedef struct
{

POINT b.=;
double length;
¥ LIKE;
clas=s og
i
public:
eqll} {1

woid Compute [BOINT <} ;
i

woid og: : Compute (EOINT @
i

.=tr << ": [" << g[i] . =x << ","
.y €< "}® £ endl;

d values transferred
toLn[].band Ln[].e
¥

Ln[l]l.b=gll]l;
Ln[1].e=gl2];
Lon[2].b=gl2];
Ln[2].e=gl3];
for [(i=1;3is=2;1i

™ <¢ Loli].b.x

<< Loli].=.x

4pow(Ln[il .e.y-Ln[il .b.y,2});

i
cout << "En " << i << ":
™ =< La[il .b.y < "} to
f" € Imil ey <2 "},
Ln[i]. h==grt (pow (Lo [i] .e.x-Ln[i] .b.x, 2}
cont << Jlength i= ® << Ln[i] . length << endl;
H
delete Ln;

og w;
FOINT “pt; .

A pt values assigned
PElil . x=2; [171.3=2,; =trcpylptlil.=tr, Foint 19);
ptl2] .x=1; [2].y=]1; =trcpyipt[i].=tr,"Point E:zjl
ptl3d] .x=2; [3].y=53; strcpylptl[d].str, "Foint 37);
w . Compu




OPENCOURSEWARE

6.8 Class Inheritance

e Inheritance refers to resources such as variables belonging to an earlier class
which can be shared by newer classes.

e The earlier class is called the base class

e The newer classes are called inherited classes

&5 Inheritance rules

e the inherited class can access any member of the base class, but not the
other way around

e several levels of inheritance are supported in C++

Code6J.cpp: Two classes collaborating.

#include <fstream>
#include <iostream>
#tdefine N 6

using namespace std;

class A
{
public:
AQ) {}
~A() {}
void Datalnput(int **);
s
void A::DataInput(int **p)
{
ifstream InFile("Code6J.in");
for (int i=1;i<=N;i++)
for (int j=1;j<=i;j++)
{
InFile >> p[i][j];
p[J1[i]=p[i]1[]];
}
class B
{
public:
B() {}
~B() {}
void Adjacency();
¥
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void B::Adjacency()
{
Ag;
int **q,1,3;
g=new int *[N+1];
for (i=1;i<=N;i++)
q[i]=new int [N+1];
g.Datalnput(q);
cout << "Weights of adjacent edges" << endl;
for (i=1;i<=N;i++)
{
for (j=1;j<=N;j++)
if (q[i]1[j]1!=99)
cout << "w(" << i << "," << o< "M)="
<< q[i][3j] << endl;
cout << endl;
}
delete q;

}

void main()

{
B m;
m.Adjacency();
cin.get();

() DOE




base class

£l§§§®/
{

public:
A() {7}
~A() {7}

void DataInput(int **);

T3

void A::Datalnput(int **p)

{
ifstream InFile("Code6l.in");

for (int i=15i<=N;i++)
for (int j=1;j<=1i;j++)

{
. . InFile >> p[1][]];
inherited class o[ 1[i1=p[11[513

B is inherited from A

¥
¥
b

public:
B() {1}
~B() { }
void Adjacency();

}s




Code6K.cpp: lllustrating inheritance.

#include <fstream>
#include <iostream>
#tdefine N 6

using namespace std;

class A
{
public:
AQ) {1}
~A() {}
void DataInput(int **);
¥
void A::DataInput(int **p)
{
ifstream InFile("Code6J.in");
for (int i=1;i<=N;i++)
for (int j=1;j<=1;j++)
{
InFile >> p[i][j];
p[J1[il=p[1]1[]];
}
class B : public A
{
public:
BOO {1}
~8() {1}
void Adjacency();
¥
void B::Adjacency()
{
int **q,1,3;
g=new int *[N+1];
for (i=1;i<=N;i++)
g[i]=new int [N+1];
DataInput(q);
cout << "The adjacency matrix of G is given by: " <<endl;
for (i=1;i<=N;i++)
{
for (j=1;j<=N;j++)
cout << ((q[i][j]==99)?0@:1) << " ";
cout << endl;
}
cout <<endl;
delete q;
}
void main()
{
B m;
m.Adjacency();

cin.get();




Bl CACNP201M\Codef\DebughCodeb.exe




Polymorphism

e 2 or more functions using the same name which exist in two or more
classes, including the base and derived classes

e For these 2 functions, a function from the base class is called by
default whenever it is called (refer to CodeéL.cpp)

e To override the function from the base class, always declare the
function in the base class as virtual (refer to Code6M.cpp)

Code6bL.cpp: without virtual functions

class A
1
public:
double £{double x):»
double g{double x);
}:

double &

class B : public &

{
public:

double £{double x);
}:

double B: @ X}

{

return X¥x*x;

| ignored

vold main()

{
B m;
cout << "the returned wvalue iz "
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CodebM.cpp: with virtual functions

#include <icstream.h>

class A

{
publie
ﬂ'l..'lblE f{double x):
doubIe g({doubkle x);
bi

double A

{ .
return x*x; |gnﬂrEd
}

f{doukle x)

recurn| xxcx; | final output:
y 3*3*3=27
vold main()

{

double B:
{

B m:

cout << "the returned value iz " << m.g << endl;




