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SEARCHINGALGORITHM:

LinearSearch:

LinearsearchinC programming:Thefollowing codeimplementslinearsearch

(Searchingalgorithm)whichisusedtofindwhetheragivennumberispresentinan

arrayand ifitispresentthenatwhatlocationitoccurs.Itisalso knownas

sequentialsearch.Itisstraightforwardandworksasfollows:Wekeeponcomparing

eachelementwiththeelementtosearchuntilitisfoundorthelistends.

LinearsearchCprogram

1.#include<stdio.h>
2. 
3.int main()
4.{
5.  int array[100], search, c, n;
6. 
7.  printf("Enternumberofelementsinarray\n");
8.  scanf("%d", &n);
9. 
10.  printf("Enter%dinteger(s)\n", n);
11. 
12.  for (c = 0; c < n; c++)
13.   scanf("%d", &array[c]);
14. 
15.  printf("Enteranumbertosearch\n");
16.  scanf("%d", &search);
17. 
18.  for (c = 0; c < n; c++)
19.  {
20.   if (array[c] == search)   /*Ifrequiredelementisfound*/
21.   {
22.    printf("%dispresentatlocation%d.\n", search, c+1);
23.    break;
24.   }
25.  }
26.  if (c == n)
27.   printf("%disn'tpresentinthearray.\n", search);
28. 
29.  return 0;
30.}

Output:

Enterthenumberofelementsinarray

5



Enter5elements

5

6

4

2

9

Enterthenumbertosearch

4

4ispresentatlocation3

BinarySearchProgram:

Cprogram forbinarysearch:ThiscodeimplementsbinarysearchinClanguage.It

canonlybeusedforsortedarrays,butit'sfastascomparedtolinearsearch.Ifyou

wishtousebinarysearchonanarraywhichisn'tsorted,thenyoumustsortitusing

somesortingtechniquesaymergesortandthenusethebinarysearchalgorithm to

findthedesiredelementinthelist.Iftheelementtobesearchedisfoundthenits

position is printed.The code below assumes that the input numbers are

in ascending order.

1.#include<stdio.h>
2. 
3.int main()
4.{
5.  int c, first, last, middle, n, search, array[100];
6. 
7.  printf("Enternumberofelements\n");
8.  scanf("%d",&n);
9. 
10.  printf("Enter%dintegers\n", n);
11. 
12.  for (c = 0; c < n; c++)
13.    scanf("%d",&array[c]);
14. 
15.  printf("Entervaluetofind\n");
16.  scanf("%d", &search);
17. 
18.  first = 0;



19.  last = n - 1;
20.  middle = (first+last)/2;
21. 
22.  while (first <= last) {
23.    if (array[middle] < search)
24.     first = middle + 1;   
25.    else if (array[middle] == search) {
26.     printf("%dfoundatlocation%d.\n", search, middle+1);
27.     break;
28.    }
29.    else
30.     last = middle - 1;
31. 
32.   middle = (first + last)/2;
33.  }
34.  if (first > last)
35.    printf("Notfound!%disn'tpresentinthelist.\n", search);
36. 
37.  return 0;  
38.}

EnternumberofElements

7

Enter7 integers

-4

5

8

9

11

43

485

Entervaluetofind

11

11foundatlocation5



SORTINGALGORITH:

BUBBLESORT

Bubblesortalgorithm startsbycomparingthefirsttwoelementsofanarrayand

swappingifnecessary,i.e.,ifyouwanttosorttheelementsofarrayinascending

orderandifthefirstelementisgreaterthansecondthen,youneedtoswapthe

elementsbut,ifthefirstelementissmallerthansecond,youmustn'tswapthe

element.Then,againsecondandthirdelementsarecomparedandswappedifitis

necessaryandthisprocessgoonuntillastandsecondlastelementiscompared

andswapped.Thiscompletesthefirststepofbubblesort.Iftherearen elementsto

besortedthen,theprocessmentionedaboveshouldberepeated n-1timestoget

requiredresult.But,forbetterperformance,insecondstep,lastandsecondlast

elementsarenotcomparedbecuase,theproperelementisautomaticallyplacedat

lastafterfirststep.Similarly,inthirdstep,lastandsecondlastandsecondlastand

thirdlastelementsarenotcomparedandsoon.

/*CProgram ToSortdatainascendingorderusingbubblesort.*/

#include<stdio.h>
intmain()
{
intdata[100],i,n,step,temp;

printf("Enterthenumberofelementstobesorted:");

scanf("%d",&n);

for(i=0;i<n;++i)

{printf("%d.Enterelement:",i+1);

scanf("%d",&data[i]);
}
for(step=0;step<n-1;++step)
for(i=0;i<n-step-1;++i)
{
if(data[i]>data[i+1])/*Tosortindescendingorder,change>to<inthisline.*/
{
temp=data[i];

data[i]=data[i+1];



data[i+1]=temp;
}
}
printf("Inascendingorder:");
for(i=0;i<n;++i)

printf("%d",data[i]);
return0;
}
Enterthenumberofelementstobesorted:6
1.Enterelement:12
2.Enterelement:3
3.Enterelement:0
4.Enterelement:-3
5.Enterelement:1
6.Enterelement:-9
Inascendingorder:-9-301313

INSERTIONSORT:
Suppose,youwanttosortelementsinascendingorder.Then,

Step1: Thesecondelementofan arrayiscomparedwiththeelementsthatappear

beforeit(onlyfirstelementinthiscase).Ifthesecondelementissmallerthanfirst

element,secondelementisinsertedinthepositionoffirstelement.Afterfirststep,

firsttwoelementsofanarraywillbesorted.

Step2: Thethirdelementofanarrayiscomparedwiththeelementsthatappears

beforeit(firstandsecondelement).Ifthirdelementissmallerthanfirstelement,itis

insertedinthepositionoffirstelement.Ifthirdelementislargerthanfirstelement

but,smallerthansecondelement,itisinsertedinthepositionofsecondelement.If

thirdelementislargerthanboththeelements,itiskeptinthepositionasitis.After

secondstep,firstthreeelementsofanarraywillbesorted.

Step3: Similarly,thefourthelementofanarrayiscomparedwiththeelementsthat

appearbeforeit(first,secondandthirdelement)andthesameprocedureisapplied

and thatelementisinserted in theproperposition.Afterthird step,firstfour

elementsofanarraywillbesorted.Ifthereare n elementstobesorted.Then,this

procedureisrepeated n-1 timestogetsortedlistofarray.

/*sortingElementsofanarrayinascendingorderusinginsertionsortalgorithm*/

#include<stdio.h>

intmain()

{

intdata[100],n,temp,i,j;



printf("Enternumberofterms(shouldbelessthan100):");

scanf("%d",&n);

printf("Enterelements:");

for(i=0;i<n;i++)

{

scanf("%d",&data[i]);

}

for(i=1;i<n;i++)

{

temp=data[i];

j=i-1;

while(temp<data[j]&&j>=0)

/*Tosortelementsindescendingorder,changetemp<data[j]totemp>data[j]in
aboveline.*/

{

data[j+1]=data[j];

--j;

}

data[j+1]=temp;

}

printf("Inascendingorder:");

for(i=0;i<n;i++)

printf("%d\t",data[i]);

return0;

}

OUTPUT:



Enternumberofterms(shouldbelessthan100):5

Enterelements:12

1

2

5

3

Inascendingorder:1 2 3 5 12

SELECTIONSORT:
Selectionsortalgorithm startsbycomparingfirsttwoelementsofanarrayand

swappingifnecessary,i.e.,ifyouwanttosorttheelementsofarrayinascending

orderandifthefirstelementisgreaterthansecondthen,youneedtoswapthe

elementsbut,ifthefirstelementissmallerthansecond,leavetheelementsasitis.

Then,againfirstelementandthirdelementarecomparedandswappedifnecessary.

Thisprocessgoesonuntilfirstandlastelementofanarrayiscompared.This

completesthefirststepofselectionsort.

Ifthereare n elementstobesortedthen,theprocessmentionedaboveshouldbe

repeated n-1 timestogetrequiredresult.But,forbetterperformance,insecondstep,

comparison starts from second elementbecause afterfirststep,the required

numberisautomaticallyplacedatthefirst(i.e,Incaseofsortinginascendingorder,

smallestelementwillbeatfirstandincaseofsortingindescendingorder,largest

elementwillbeatfirst.).Similarly,inthirdstep,comparisonstartsfrom thirdelement

andsoon.

#include<stdio.h>

intmain()

{

intdata[100],i,n,steps,temp;

printf("Enterthenumberofelementstobesorted:");

scanf("%d",&n);

for(i=0;i<n;++i)

{



printf("%d.Enterelement:",i+1);

scanf("%d",&data[i]);

}

for(steps=0;steps<n;++steps)

for(i=steps+1;i<n;++i)

{

if(data[steps]>data[i])

/*Tosortindescendingorder,change>to<.*/

{

temp=data[steps];

data[steps]=data[i];

data[i]=temp;

}

}

printf("Inascendingorder:");

for(i=0;i<n;++i)

printf("%d",data[i]);

return0;

}

OUTPUT:

Enterthenumberofelementstobesorted:5

1.Enterelement:12

2.Enterelement:1



3.Enterelement:23

4.Enterelement:2

5.Enterelement:0

Inascendingorder:0121223

STRUCTUREAND UNION

Structureisacollectionofvariables(canbeofdifferenttypes)underasinglename.

Forexample: You wantto store information abouta person:his/hername,

citizenship number and salary. You can create different

variables name, citNo and salary tostoretheseinformationseparately.

Whatifyouneedtostoreinformationofmorethanoneperson?Now,youneedto

createdifferentvariablesforeach information perperson:name1,citNo1,salary1,

name2,citNo2,salary2etc.Abetterapproachwouldbetohaveacollectionofall

relatedinformationunderasinglename Person structure,anduseitforeveryperson

#include<stdio.h>

structstudent

{

charname[50];

introll;

floatmarks;

}s;

intmain()

{

printf("Enterinformation:\n");

printf("Entername:");

scanf("%s",s.name);



printf("Enterrollnumber:");

scanf("%d",&s.roll);

printf("Entermarks:");

scanf("%f",&s.marks);

printf("DisplayingInformation:\n");

printf("Name:");

puts(s.name);

printf("Rollnumber:%d\n",s.roll);

printf("Marks:%.1f\n",s.marks);

return0;

}

Enterinformation:

Entername:Jack

Enterrollnumber:23

Entermarks:34.5

DisplayingInformation:

Name:Jack

Rollnumber:23

Marks:34.5

Program onUnion:

#include<stdio.h>

unionJob

{



floatsalary;

intworkerNo;

}j;

intmain()

{

j.salary=12.3;

j.workerNo=100;

printf("Salary=%.1f\n",j.salary);

printf("Numberofworkers=%d",j.workerNo);

return0;

}



DYNAMICMEMORYALLOCATION:

Anarrayisacollectionoffixednumberofvaluesofasingletype. Thatis,youneed

todeclarethesizeofanarraybeforeyoucanuseit.

Sometimes,thesizeofarrayyoudeclaredmaybeinsufficient.Tosolvethisissue,

youcanallocatememorymanuallyduring run-time.Thisisknownasdynamic

memoryallocationinCprogramming.

There are 4 library functions defined under <stdlib.h> makes dynamic memory

allocationinCprogramming.Theyare malloc(), calloc(), realloc() and free().

malloc():

Syntaxofmalloc()

ptr=(cast-type*)malloc(byte-size)

Example:

ptr=(int*)malloc(100*sizeof(int));

Consideringthesizeof int is4bytes,thisstatementallocates400bytesofmemory.

And,thepointer ptr holdstheaddressofthefirstbyteintheallocatedmemory.

However,ifthespaceisinsufficient,allocationfailsandreturnsaNULLpointer.

calloc()

Thename"calloc"standsforcontiguousallocation.

The malloc() function allocates a single block of memory.

Whereas, calloc() allocatesmultipleblocksofmemoryandinitializesthem tozero.

Syntaxofcalloc()

ptr=(cast-type*)calloc(n,element-size);

Example:

ptr=(float*)calloc(25,sizeof(float));



Thisstatementallocatescontiguousspaceinmemoryfor25elementseachwiththe

sizeof float.

free()

Dynamicallyallocatedmemorycreatedwitheither calloc() or malloc() doesn'tget

freedontheirown.Youmustexplicitlyuse free() toreleasethespace.

Syntaxoffree()

free(ptr);

Thisstatementfreesthespaceallocatedinthememorypointedby ptr.

Example1:malloc()andfree()

Thisprogram calculatesthesum of n numbersenteredbytheuser.Toperform this

task,memory is dynamically allocated using malloc(),and memory is freed

using free() function.

#include<stdio.h>

#include<stdlib.h>

intmain()

{

intn,i,*ptr,sum =0;

printf("Enternumberofelements:");

scanf("%d",&n);

ptr=(int*)malloc(n*sizeof(int));

if(ptr==NULL)

{

printf("Error!memorynotallocated.");

exit(0);

}

printf("Enterelements:");



for(i=0;i<n;++i)

{

scanf("%d",ptr+i);

sum +=*(ptr+i);

}

printf("Sum =%d",sum);

free(ptr);

return0;

}

Example2:calloc()andfree()

Thisprogram calculatesthesum of n numbersenteredbytheuser.Toperform this
task, calloc() and free() isused.

#include<stdio.h>

#include<stdlib.h>

intmain()

{

intn,i,*ptr,sum =0;

printf("Enternumberofelements:");

scanf("%d",&n);

ptr=(int*)calloc(n,sizeof(int));

if(ptr==NULL)

{

printf("Error!memorynotallocated.");

exit(0);



}

printf("Enterelements:");

for(i=0;i<n;++i)

{

scanf("%d",ptr+i);

sum +=*(ptr+i);

}

printf("Sum =%d",sum);

free(ptr);

return0;

}

realloc():

Ifthedynamicallyallocatedmemoryisinsufficientormorethanrequired,youcan

changethesizeofpreviouslyallocatedmemoryusing realloc() function

Syntaxofrealloc()

ptr=realloc(ptr,x);

Here, ptr isreallocatedwithnewsize x.

Example3:realloc()

#include<stdio.h>

#include<stdlib.h>

intmain()

{

int*ptr,i,n1,n2;



printf("Entersizeofarray:");

scanf("%d",&n1);

ptr=(int*)malloc(n1*sizeof(int));

printf("Addressesofpreviouslyallocatedmemory:");

for(i=0;i<n1;++i)

printf("%u\n",ptr+i);

printf("\nEnternewsizeofarray:");

scanf("%d",&n2);

ptr=realloc(ptr,n2*sizeof(int));

printf("Addressesofnewlyallocatedmemory:");

for(i=0;i<n2;++i)

printf("%u\n",ptr+i);

return0;

}

outputwillbe:

Entersizeofarray:2

Addressesofpreviouslyallocatedmemory:26855472

26855476

Enternewsizeofarray:4

Addressesofnewlyallocatedmemory:26855472

26855476

26855480

26855484



PROGRAM ONPOINTER:

PointersareusedinCprogram toaccessthememoryandmanipulatetheaddress.

Ifyouhaveavariable var inyourprogram, &var willgiveyouitsaddressinthe

memory,where & iscommonlycalledthereferenceoperator.

Youmusthaveseenthisnotationwhileusing scanf() function.Itwasusedinthe

functiontostoretheuserinputtedvalueintheaddressof var.

scanf("%d",&var);

Inabovesourcecode,value5isstoredinthememorylocation2686778. var isjust

thenamegiventothatlocation.

Pointervariables

InC,youcancreateaspecialvariablethatstorestheaddress(ratherthanthevalue).

Thisvariableiscalledpointervariableor simply apointer.

Howtocreateapointervariable?

data_type*pointer_variable_name;

int*p;

Abovestatementdefines, p aspointervariableoftype int.

Referenceoperator(&)andDereferenceoperator(*)

Asdiscussed, & iscalledreferenceoperator.Itgivesyoutheaddressofavariable.

Likewise,thereisanotheroperatorthatgetsyouthevaluefrom theaddress,itis

calledadereferenceoperator  *.

Below exampleclearlydemonstratestheuseofpointers,referenceoperatorand

dereferenceoperator.

Note: The * signwhendeclaringapointerisnotadereferenceoperator.Itisjusta



similarnotationthatcreatesapointer.

Example:HowPointerWorks?

#include<stdio.h>

intmain()

{

int*pc,c;

c=22;

printf("Addressofc:%u\n",&c);

printf("Valueofc:%d\n\n",c);

pc=&c;

printf("Addressofpointerpc:%u\n",pc);

printf("Contentofpointerpc:%d\n\n",*pc);

c=11;

printf("Addressofpointerpc:%u\n",pc);

printf("Contentofpointerpc:%d\n\n",*pc);

*pc=2;

printf("Addressofc:%u\n",&c);

printf("Valueofc:%d\n\n",c);

return0;

}

Output

Addressofc:2686784

Valueofc:22

Addressofpointerpc:2686784

Contentofpointerpc:22

Addressofpointerpc:2686784



Contentofpointerpc:11

Addressofc:2686784

Valueofc:2

Explanationoftheprogram

int*pc,c;

Here,apointer pc and anormalvariable c,bothoftype int,iscreated.

Since pc and c arenotinitializedatfirst,pointer pc pointstoeithernoaddressora

random address.And,variable c hasanaddress butcontainsarandom garbage

value.

 c=22;

Thisassigns22 to thevariable c,i.e.,22 isstored in thememorylocation of

variable c.

Notethat,whenprinting &c (addressofc),weuse %u ratherthan %d sinceaddress

isusually

expressedasanunsignedinteger(alwayspositive).

 pc=&c;

This assignstheaddressofvariable c tothepointer pc.

Youseethevalueof pc issameastheaddressof c andthecontentof pc is22as

well.

 c=11;

This assigns11tovariable c.

Since,pointer pc pointstothesameaddressas c,valuepointedbypointer pc is11as

well.

 *pc=2;

This change thevalueat thememorylocationpointedbypointer pc to2.

Sincetheaddressofthepointer pc issameastheaddressof c,valueof c isalso

changed to2.




