
TypeCastinginC-

Typecastingreferstochanginganvariableofonedatatypeintoanother.Thecompiler
willautomaticallychangeonetypeofdataintoanotherifitmakessense.Forinstance,
ifyouassignanintegervaluetoafloating-pointvariable,thecompilerwillconverttheint
toafloat.Castingallowsyoutomakethistypeconversionexplicit,ortoforceitwhenit
wouldn’tnormallyhappen.

Typeconversioninccanbeclassifiedintothefollowingtwotypes:

1.ImplicitTypeConversion

Whenthetypeconversionisperformedautomaticallybythecompilerwithout
programmersintervention,suchtypeofconversionisknownasimplicittypeconversion
ortypepromotion.

intx;

for(x=97;x<=122;x++)

{

printf("%c",x);/*Implicitcastingfrom inttocharthanksto%c*/

}

2.ExplicitTypeConversion

Thetypeconversionperformedbytheprogrammerbyposingthedatatypeofthe
expressionofspecifictypeisknownasexplicittypeconversion.Theexplicittype
conversionisalsoknownastypecasting.

Typecastingincisdoneinthefollowingform:

(data_type)expression;

where,data_typeisanyvalidcdatatype,andexpressionmaybeconstant,variableor
expression.

Forexample,

intx;

for(x=97;x<=122;x++)

{

printf("%c",(char)x);/*Explicitcastingfrom inttochar*/



}

Thefollowingruleshavetobefollowedwhileconvertingtheexpressionfrom onetype
to

anothertoavoidthelossofinformation1.Allintegertypestobeconvertedtofloat.

2.Allfloattypestobeconvertedtodouble.

3.Allcharactertypestobeconvertedtointeger.

ExampleConsiderthefollowingcode:

intx=7,y=5;floatz;

z=x/y;/*Herethevalueofzis1*/

Ifwewanttogettheexactvalueof7/5thenweneedexplicitcastingfrom inttofloat:

intx=7,y=5;floatz;z=(float)x/(float)y;/*Herethevalueofzis1.4*/

WhatisTypecastinginC?

Typecastingisconvertingonedatatypeintoanotherone.Itisalsocalledasdata
conversionortypeconversion.Itisoneoftheimportantconceptsintroducedin'C'
programming.

'C'programmingprovidestwotypesoftypecastingoperations:

1.Implicittypecasting
2.Explicittypecasting

Implicittypecasting

Implicittypecastingmeansconversionofdatatypeswithoutlosingitsoriginalmeaning.
Thistypeoftypecastingisessentialwhenyouwanttochangedata
types without changingthesignificanceofthevaluesstoredinsidethevariable.

Implicittypeconversionhappensautomaticallywhenavalueiscopiedtoitscompatible
datatype.Duringconversion,strictrulesfortypeconversionareapplied.Iftheoperands
areoftwodifferentdatatypes,thenanoperandhavinglowerdatatypeisautomatically
convertedintoahigherdatatype.Thistypeoftypeconversioncanbeseeninthe
followingexample.

#include<stdio.h>



intmain(){
shorta=10;//initializingvariableofshortdatatype
intb;//declaringintvariable
b=a;//implicittypecasting
printf("%d\n",a);
printf("%d\n",b);

}

Output
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1.Inthegivenexample,wehavedeclaredavariableofshortdatatypewithvalue
initializedas10.

2.Onthesecondline,wehavedeclaredavariableofanintdatatype.
3.Onthethirdline,wehaveassignedthevalueofvariablestothevariablea.On

thirdlineimplicittypeconversionisperformedasthevaluefrom variableswhich
isofshortdatatypeiscopiedintothevariableawhichisofanintdatatype.

ConvertingCharactertoInt

ConsidertheexampleofaddingacharacterdecodedinASCIIwithaninteger:

#include<stdio.h>
main(){

intnumber=1;
charcharacter='k';/*ASCIIvalueis107*/
intsum;
sum =number+character;
printf("Valueofsum :%d\n",sum );

}

Output:



Valueofsum :108

Here,compilerhasdoneanintegerpromotionbyconvertingthevalueof'k'toASCII
beforeperformingtheactualadditionoperation.

ArithmeticConversionHierarchy

Thecompilerfirstproceedswithpromotingacharactertoaninteger.Iftheoperands
stillhavedifferentdatatypes,thentheyareconvertedtothehighestdatatypethat
appearsinthefollowinghierarchychart:

Considerthefollowingexampletounderstandtheconcept:

#include<stdio.h>
main(){

intnum =13;
charc='k';/*ASCIIvalueis107*/
floatsum;
sum =num +c;
printf("sum =%f\n",sum );}

Output:

sum =120.000000

Firstofall,thecvariablegetsconvertedtointeger,butthecompiler
converts num and c into"float"andaddsthem toproducea'float'result.

ImportantPointsaboutImplicitConversions

 Implicittypeoftypeconversionisalsocalledasstandardtypeconversion.Wedo
notrequireanykeywordorspecialstatementsinimplicittypecasting.

 Convertingfrom smallerdatatypeintolargerdatatypeisalsocalledas type
promotion.Intheaboveexample,wecanalsosaythatthevalueofsispromoted
totypeinteger.

 Theimplicittypeconversionalwayshappenswiththecompatibledatatypes.

Wecannotperform implicittypecastingonthedatatypeswhicharenotcompatible
witheachothersuchas:

1.Convertingfloattoanintwilltruncatethefractionparthencelosingthemeaning
ofthevalue.

2.Convertingdoubletofloatwillroundupthedigits.



3.Convertinglonginttointwillcausedroppingofexcesshighorderbits.

Inalltheabovecases,whenweconvertthedatatypes,thevaluewillloseitsmeaning.
Generally,thelossofmeaningofthevalueiswarnedbythecompiler.

'C'programmingprovidesanotherwayoftypecastingwhichisexplicittypecasting.

Explicittypecasting

Inimplicittypeconversion,thedatatypeisconvertedautomatically.Therearesome
scenariosinwhichwemayhavetoforcetypeconversion.Supposewehaveavariable
divthatstoresthedivisionoftwooperandswhicharedeclaredasanintdatatype.

intresult,var1=10,var2=3;
result=var1/var2;

Inthiscase,afterthedivisionperformedonvariablesvar1andvar2theresultstoredin
thevariable"result"willbeinanintegerformat.Wheneverthishappens,thevaluestored
inthevariable"result"losesitsmeaningbecauseitdoesnotconsiderthefractionpart
whichisnormallyobtainedinthedivisionoftwonumbers.

Toforcethetypeconversioninsuchsituations,weuseexplicittypecasting.

Itrequiresatypecastingoperator.Thegeneralsyntaxfortypecastingoperationsisas
follows:

(type-name)expression

Here,

 Thetypenameisthestandard'C'languagedatatype.
 Anexpressioncanbeaconstant,avariableoranactualexpression.

Letuswriteaprogram todemonstrateimplementationofexplicittype-castingin'C'.

#include<stdio.h>
intmain()
{

floata=1.2;
//intb=a;//Compilerwillthrowanerrorforthis
intb=(int)a+1;
printf("Valueofais%f\n",a);
printf("Valueofbis%d\n",b);
return0;

}



Output:

Valueofais1.200000
Valueofbis2

1.Wehaveinitializedavariable'a'oftypefloat.

2.Next,wehaveanothervariable'b'ofintegerdatatype.Sincethevariable'a'
and'b'areofdifferentdatatypes,'C'won'tallowtheuseofsuchexpressionand
itwillraiseanerror.Insomeversionsof'C,'theexpressionwillbeevaluatedbut
theresultwillnotbedesired.

3.Toavoidsuchsituations,wehavetypecastthevariable'a'oftypefloat.By
usingexplicittypecastingmethods,wehavesuccessfullyconvertedfloatinto
datatypeinteger.

4.Wehaveprintedvalueof'a'whichisstillafloat

5.Aftertypecasting,theresultwillalwaysbeaninteger'b.'

Inthisway,wecanimplementexplicittypecastingin'C'programming.

Summary

 Typecastingisalsocalledastypeconversion
 Itmeansconvertingonedatatypeintoanother.
 Convertingsmallerdatatypeintoalargeroneisalsocalledastypepromotion.
 'C'providesanimplicitandexplicitwayoftypeconversion.
 Implicittypeconversionoperatesautomaticallywhenthecompatibledatatypeis

found.
 Explicittypeconversionrequiresatypecastingoperator.

Keepinmindthefollowingrulesforprogrammingpracticewhendealingwithdifferent
datatypetopreventfrom dataloss:

 Integerstypesshouldbeconvertedtofloat.
 Floattypesshouldbeconvertedtodouble.
 Charactertypesshouldbeconvertedtointeger.


