
lecture4Mahaalihussainobjectorientedprogramming

XIX

عوضوم ةلمكت

ClassesandObjects



lecture4Mahaalihussainobjectorientedprogramming

XX

4.15 CONSTRUCTORSANDDESTRUCTORS

INTRODCTION
C++providesaspecialmemberfunctioncalledtheconstructorwhichenablesan
object toinitializeitselfwhenitiscreated.Thisisknownasautomaticinitializationof
objects.Italsoprovidesanothermemberfunctioncalledthedestructorthatdestroysthe
objectswhentheyarenolongerrequired.

4.15.1Constructors
Aconstructorisa‘special’memberfunctionwhosetaskistoinitializetheobjectsofits

class.Aconstructorisamemberfunctionthatisexecutedautomaticallywheneveran
objectiscreated. Itisspecialbecauseitsnameisthesameastheclassname.The
constructorisinvokedwheneveranobjectofitsassociatedclassiscreated.Itiscalled
constructorbecauseitconstructthevaluesofdatamembersoftheclass.
Aconstructorisdeclaredanddefinedasfollows:

//classwithaconstructor
classinteger

{
intm ,n;

public:
integer(void); //constructordeclared
…….
……

};
integer::integer(void)//constructordefined

{
m=0;n=0;

}
whenaclasscontainsaconstructorliketheonedefinedabove,itisguaranteedthatan
objectcreatedbytheclasswillbeinitializedautomatically.Forexample,thedeclaration

integerint1; //objectint1created
notonlycreatestheobjectint1oftypeintegerbutalsoinitializesitsdatamembersm andn

tozero.
Aconstructorthatacceptsnoparametersiscalledthedefaultconstructor.Thedefault

constructorforclassAisA::A().Ifnosuchconstructorisdefined,thenthecompiler
suppliesadefaultconstructor.Thereforeastatementsuchas (Aa;)

Invokesthedefaultconstructorofthecompilertocreatetheobjecta.Theconstructor
functionshavesomespecialcharacteristics:
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Theyshouldbedeclaredinthepublicsection.
Theyareinvokedautomaticallywhentheobjectsarecreated.
Theydonothavereturntypes,notevenvoidandtherefore,theycannotreturnvalues.
Theycannotbeinherited,thoughaderivedclasscancallthebaseclassconstructor.
LikeotherC++functions,theycanhavedefaultarguments.
Wecanbedefinedasinlinefunction

:- ءانبلا دةلا 

يئاقلت ذفنت نعدةلا ةرابع يه ءاعدتسا يأ ريغ نم جمانربلا ليغشت دنع 
فنص نم نئاك قاقتشا دنع ةرشابم اهؤاعدتسا متي نعدةلا ةرابع يه وأ 

نيعم

4.15.2ParameterizedConstructors
theconstructorinteger(),definedabove,initializesthedatamembersofalltheobjectsto
zero.However,inpracticeitmaybenecessarythevariousdataelementsofdifferent
objectswithdifferentvalueswhentheyarecreated.C++permitsustoachievethisobjective
bypassingargumentstotheconstructorfunctionwhentheobjectsarecreated.

classinteger
{

intm ,n;
public:

integer(intx,inty); //parameterizedconstructor
…….
……

};
integer::integer(intx,inty)//constructordefined

{
m =x;n=y;

}

inaboveprogram wemustpasstheinitialvaluesasargumentstotheconstructorfunction
whenanobjectisdeclared.Thiscanbedoneintwoways:

Bycallingtheconstructorexplicitly.
Bycallingtheconstructorimplicitly.

Thefollowingdeclarationillustratesthefirstmethod:
integerint1=integer(0,150); //explicitcall
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Thisstatementcreatesanintegerobjectint1andpassesthevalues0and150toit.
Thesecondisimplementedasfollows:

integerint1(0,150); //implicitcall(shorthand)

////////////////////////////ClasswithConstructors////////////////////////////
#include<iostream>
usingnamespacestd;
classinteger
{ intm ,n;

public:
integer(int,int); //constructordeclared
voiddisplay(void);

};
integer::integer(intx,inty) //constructordefined

{ m =x;n=y; }

voidinteger::display(void)
{ cout<<”m =“<<m <<“\n”;

cout<<”n=“<<n<<“\n”;
}

intmain()
{

integerint1(0,100); //implicitcall
integerint2=integer(25,75); //explicitcall
cout<<“\nOBJECT1”<<“\n”;
int1.display();
cout<<“\nOBJECT2”<<“\n”;
int2.display();

return0;
}
Theoutputofaboveprogram is:

OBJECT1
m =0
n=100

OBJECT2
m =25
n=75

EXAMPLE
#include<iostream>
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usingnamespacestd;

classoperations
{
floata,b,c;intch;
public:
operations();
voidresult();
};

operations::operations()
{
cout<<"MathematicalOperations\n";
cout<<"1-Addition\n";
cout<<"2-Subtraction\n";
cout<<"3-Multiplication\n";
cout<<"4-Division\n";
cout<<"PleaseEnteryourchoice:\n";
cin>>ch;

cout<<"PleaseEntertwoValuesaandb\n";
cin>>a>>b;
}
voidoperations::result()
{
switch(ch)
{
case1:c=a+b;cout<<a<<"+"<<b<<"="<<c<<endl;break;
case2:c=a-b;cout<<a<<"-"<<b<<"="<<c<<endl;break;
case3:c=a*b;cout<<a<<"*"<<b<<"="<<c<<endl;break;
case4:if(b!=0){c=a/b;cout<<a<<"/"<<b<<"="<<c<<endl;}

else cout<<"theresultofdivisionisinfinite";
defult:cout<<"errorchoice";
} }

intmain()
{ intkey;
do
{ operationsop;
op.result();
cout<<"toterminateprogram writekey=0otherwiseenteranyvaluetokey\n";
cin>>key; }while(key!=0);

return0;}
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4.15.3Destructors
Adestructor,asnameimplies,isusedtodestroytheobjectsthathavebeencreatedbya
constructor.Likeaconstructor,thedestructorisamemberfunctionwhosenameisthe
sameastheclassnamebutisprecededbyatilde(~).Forexample,thedestructorforthe
classintegercanbedefinedasshownbelow:

~integer(){}
A destructornevertakesanyargumentnordoesitreturnanyvalue.Itwillbeinvoked
implicitlybythecompileruponexitfrom theprogram (orblockorfunctionasthecasemay
be)tocleanupstoragethatisnolongeraccessible.

:- مدهلا دةلا

ةياهن دنع نكلو فنص نم نئاك قاقتشا دنع ةرشابم اهؤاعدتسا متي نعدةلا ةرابع يه
جمانربلا

///////////////////implementationofdestructors/////////////////////
#include<iostream>
usingnamespacestd;
intcount=0;
classalpha
{

public:
alpha()
{

count++;
cout<<“\nNO.ofobjectcreated“<<count;

}
~alpha()
{

cout<<“\nNO.ofobjectdestroyed“<<count;
count--;

}
};

intmain()
{

cout<<“\n\nEnterMain\n;
alphaA1,A2,A3,A4;
{

cout<<“\n\nEnterBlock1\n”;
alphaA5;

}
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{
cout<<“\n\nEnterBlock2\n”;

alphaA6;
}

cout<<“\n\nRE-EnterMain\n;return0;
}

ةيناث ةقيرطب لحلا
#include<iostream>
#include<conio.h>
usingnamespacestd;
intcount=0;
classalpha
{

public:
alpha()
{

count++;
cout<<"\nNO.ofobjectcreated"<<count;

}
~alpha()
{

cout<<"\nNO.ofobjectdestroyed"<<count;
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count--;
}

};
intmain()
{

{cout<<"\n\nEnterMain\n";
alphaA1,A2,A3,A4;

cout<<"\n\nEnterBlock1\n";
alphaA5;

cout<<"\n\nEnterBlock2\n";
alphaA6;
cout<<"\n\nRE-EnterMain\n";

}
getch();return0;

}

:- مدهلا و ءانبلا لا ود صاوخ

~ عبلاةم قبست مدهلا دةلا نكلو الافن مسا سفن لمحت .1
public ماعلا ةيامحلا ىوتسم يف مهفيرعت متي

ءانب نمدةلا رثكأ ءاشنإ نكمي .3
طقف ةدحاو مده دةلا ءاشنإ نكمي .4

عوجر عاونأ امهل سيل .5
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4.15.4MultipleConstructorsInAClass
sofarwehaveusedtwokindsofconstructors.Theyare:

integer(); //Noarguments
integer(int,int); //twoarguments

inthefirstcase,theconstructoritselfsuppliesthedatavaluesandnovaluesarepassedby
thecallingprogram.Insecondcase,thefunctioncallpassestheappropriatevaluefrom
main().C++permitsustouseboththeseconstructorsinthesameclass.Forexample,we
coulddefineaclassasfollows:

classinteger
{

intm,n;
public:

integer(){m=0;n=0;} //constructor1
integer(inta,intb)
{m =a;n=b;} //constructor2
integer(integer&i)
{m =i.m ;n=i.n;} //constructor3

};
thisdeclaresthreeconstructorsforanintegerobject.Thefirstconstructorreceivesno

arguments,thesecond,receiverstwointegerarguments,andthethirdreceivesoneinteger
objectasanargument.Forexample,thedeclaration:

integerl1;
Wouldautomaticallyinvokethefirstconstructorandthesetbothm andnofl1tozero.The
statement

integerl2(20,40);
Wouldcallthesecondconstructor,whichwillinitializethedatamembersm andnofl2to20
and40respectively.Finally,thestatement

integerl3(l2);
wouldinvokethethirdconstructwhichcopiesthevalueofl2intol3.Thatis,itsetsthevalue
ofeverydataelementofl3tothevalueofcorrespondingdataelementofl2.Sucha
constructoriscalledthecopyconstructor.

Whenmorethanoneconstructorfunctionisdefinedinaclass,wesaythattheconstructor
isoverloaded.

//////////////////////////////OverloadingConstructor////////////////////////////////

Exercises
1.Createaclassthatimitatespartofthefunctionalityofthebasicdatatypeint.Callthe
classInt(notedifferentcapitalization).Theonlydatainthisclassisanintvariable.
IncludememberfunctionstoinitializeanIntto0,toinitializeittoanintvalue,todisplayit
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(itlooksjustlikeanint),andtoaddtwoIntvalues.
Writeaprogram thatexercisesthisclassbycreatingoneuninitializedandtwoinitialized
Intvalues,addingthetwoinitializedvaluesandplacingtheresponseintheuninitialized
value,andthendisplayingthisresult.(Insteadofhavingz=x+y,andx,yandzareint,we
couldhavez.add(x,y)andx,yandzareoftypeInt.)
SolutionstoExercises
1.
//ex6_1.cpp
//usesaclasstomodelanintegerdatatype
#include<iostream.h>
classInt//(notthesameasint)
{
private:
inti;
public:
Int()//createanInt
{i=0;}
Int(intX)//createandinitializeanInt
{i=X;}
voidadd(Inti2,Inti3)//addtwoInts
{i=i2.i+i3.i;}
voiddisplay()//displayanInt
{cout<<i;}
};

voidmain()
{IntInt1(7); //createandinitializeanInt
IntInt2(11); //createandinitializeanInt
IntInt3; //createanInt
Int3.add(Int1,Int2); //addtwoInts
cout<<“\nInt3=“;Int3.display();cout<<endl;}

4.15.5copyconstructor
acopyconstructorisusedtodeclareandinitializeanobjectfrom anotherobject.For
example,thestatement

integerL2(L1);
woulddefinetheobjectL2andatthesametimeinitializeittothevalueofL1.Anotherform
ofthisstatementis

integerL2=L1;

////////////////////////////////copyconstructor///////////////////////////
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#include<iostream.h>
classcode
{

intid;
public:

code(){} //constructor
code(inta){id=a;} //constructoragain
code(code&x) //copyconstructor
{

id=x.id;
}

voiddisplay(void)
{ cout<<id; }

};
main()
{

codeA(100);
codeB(A);
codeC=A;
codeD;
D=A;
cout<<”\nidofA:“;A.display();
cout<<”\nidofB:“;B.display();
cout<<”\nidofC:“;C.display();
cout<<”\nidofD:“;D.display();

}
//////////////////////program ////////////////////////

ecopycon.cpp
//initializeobjectsusingdefaultcopyconstructor
#include<iostream>
usingnamespacestd;
classDistance //EnglishDistanceclass
{
private:
intfeet;floatinches;
public:
Distance():feet(0),inches(0.0) //constructor(noargs)
{} //Note:noone-argconstructor
Distance(intft,floatin):feet(ft),inches(in) //constructor(twoargs)
{}
voidgetdist() //getlengthfrom user
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{
cout<<“\nEnterfeet:“;cin>>feet;
cout<<“Enterinches:“;cin>>inches;
}
voidshowdist()//displaydistance
{cout<<feet<<“\’-”<<inches<<‘\”’;}
};
intmain()
{
Distancedist1(11,6.25);//two-argconstructor
Distancedist2(dist1);//one-argconstructor
Distancedist3=dist1;//alsoone-argconstructor
//displayalllengths
cout<<“\ndist1=“;dist1.showdist();
cout<<“\ndist2=“;dist2.showdist();
cout<<“\ndist3=“;dist3.showdist();
cout<<endl;
return0;
}

ecopycon.cpp
//initializeobjectsusingdefaultcopyconstructor
#include<iostream>
usingnamespacestd;
classDistance//EnglishDistanceclass
{
private:
intfeet;
floatinches;
public:
//constructor(noargs)
Distance():feet(0),inches(0.0)
{} //Note:noone-argconstructor
Distance(intft,floatin):feet(ft),inches(in) //constructor(twoargs)
{}
voidgetdist() //getlengthfrom user
{
cout<<“\nEnterfeet:“;cin>>feet;cout<<“Enterinches:“;cin>>inches;}
voidshowdist() //displaydistance
{cout<<feet<<“\’-”<<inches<<‘\”’;}
};
intmain()
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{
Distancedist1(11,6.25); //two-argconstructor
Distancedist2(dist1); //one-argconstructor
Distancedist3=dist1; //alsoone-argconstructor
//displayalllengths
cout<<“\ndist1=“;dist1.showdist();cout<<“\ndist2=“;dist2.showdist();
cout<<“\ndist3=“;dist3.showdist();cout<<endl;
return0;
}


