/{ LabCycle 1- WAP to implement linear search algorithm. Repeat the experiment for different values of
n, /f the number of elements in the list to be searched and plot a graph of the time taken versus n

finclude <stdia h>
Hinclude =conio.h=
Rinclude <time.h>
Hinclude =stdlib bz
fdefine max 20

it pas;

int LinSearchiint,int[].int);

void main()

int choice =1;
double t;
imt ;| a[max] koplow high, pos.ch;
clock tbegin,end:
clrscr();
printfi*\n Enter the number of elements \n");
scanf]"%d", &n);
printfi™ym Enter the elements of an array in order \n'"};
for(i=0;i<n;is+)
scanfl"%d", Bali]l;
printfi* \n enter the element to be searched"”|;
scanfl"med”, &k);
bagin = clockl);
pos = LinSearch{n,a,k;
end = clockl);
If {pros == -1)
printf{"yn Unsuccessful search \n");
alsa
printf{" Yn element %6d is found at position %d”, k, pos + 1);
printf["yn time taken is %1f CPU1 cycles\n®, (end - begin) / CLK_TCK);
getch();
!

int LinSearchiint n, int af], int k)

{
delay{ 1000);

if[r=0]

return -1;

if(k == a[n-1])

return {n-1);

elsa

return LinSearchin-1, a,k);



Run the program with number of alements as 20, 40 and find out the time taken to perform linear
search always maintaining the element to be searched in the middle position.

Plot a praph of number of elements (x-axis) versus the time taken to search the element [y-axis)



/fLabeycle 2: WAP to implemant binary search algarithm. Repeat the experiment for different values of
n, the number of elements in the list to be searched and plot & graph of the time taken versus n.

finclude <stdia h>

Hinclude =conio.h=

Rinclude <tirme h>

Hinclude =stdlib bz

fdefine max 20

it pas;

int BinSearch{int, int{], int,int,int);

vioikd main]
(
double t;
int n,i,a[max),k.op.low, high, pos,ch;
clock _tbeginend;
chrscri)s
printf{"n Enter the number of elements Y\n"};
scanf{"sd", &n;
printf["\n Enter the elements of an array in arder \n");
forli=0;i<m;i++)
scanf"sd", &afi]);
printf(" \n enter the element to be searched");
scanf{"sd", Bk);
low = (;
high = n-1;
begin = clock();
pos = BinSearch(m,a,k, low,high);
end = clock();

if [pos == -1
{
printf("\n Unsuccessful search \n");
}
else
{

printf{" Yo element %d s found at position %dhn”, k, [pos + 1))
printf[*\n time taken is %1f CPLI cycles\n", (end - begin)/CLK TCK);
I
getchi);
}

int BinSearch(int n, int &[], int k, int bow, int high)
{

It mid;

delay| 1000);

mid = [low + high)/ 2;

if(low = high)

return -1;



if[k == a[rmid]}

refurn mid;

else ifik=a[mid])

return Binsearchina kimid+1Lhigh);
efse

return Bindearchin,a, k low,mid-1);

Dulput:

Run the program with number of elements as 20, 40 and find out the time taken to perform linear
search always maintaining the element to be searched In the middle position.

Flot a graph of number of elements (x-axis) versus the time taken to search the element [y-axis)



JfLaboyele 3; WAP to solve towers of Hanol problem and execute it for different number of disks

Rinclude<stdio.h>
vold tahlint n, char &, char C, char B)
{
If{n = 1)
(
printf"yn Move disk 1 from pole %o to pole Bc", &,C);
Fetiirn:
]
tohin-1,88,C);
primtfi™ym Move disk %d from pole % 1o pole %, n,A,C);
tohin-1,B8,CA)
}
int maini )
{
intm;
Clrscr )
printfi"enter the number of discs \n");
scanf{"%d", &n):
tohin,'A",'C,'B');
getehil:
return{);
i

Outputs




/{Labeycle 4: WAP to sort a given set of numbers using selection sort algorithm. Repeat the experiment
for different values of n, the number of elements in the list to be sorted and plot a graph of the time
taken versus n. The elements can be read from a file or can be generated using the random num ber
generatar,

Rinclude<stdio b
Hinclude<stdlib,h=
finclude<conio.h=
Rinclude<time s

wokd mainf)

{

intij,m, mintempka{1000];
clock_tbeginend;

clrscri);

primtfi"m Emter the number of efementsin”];
scanf["%d", &n);
printfi"ym Enter the elements to be sorted \n");
far(k=0:k<n;k++)
!
alk]= randomi 100}
printfi"%d\t", afkl);
1
begin=clocki);
far{i=0i<in-1);i++)
(
mim=t;
delay] 200);
forij=ti+1hn;++)
{
if(ali] < almin])
min =|;
}

if{minl=i]
i
temp = a[il;
afi] =a[min];
afmin| = temp;
1
)
end = clocki);
printfi"ym The sorted list of elements are \n");
for(i=0;l<n;i++)
printf{"\n %d", ali]};
printfi"ym the time taken %, (end-begin) / CLE TCE);
getchi);
}



Enter the wumber of elements
16

Enter the elesents to be sorted
1 ) 33 |

The =orted list of elemenls are

9
he Lime Laken




/fLabeycle 5: WAP to find the value of a power n (where a and n are integers) using both brute force
algorithm and divide and conquer based methad

#include <stdio.hx>
intbrute_powerlint a, int n);
int divide power(int a,int n);
int makng)
{
int a, m, result;
clrserl);
printf{"Enter the base number :*);
scanf["wd", &a);
printfi"Enter the power number ;");
scanf("%d", &n);
result = brute_poweria.n};
printfi"Brute Force method %d*%d = %d\n", a,n,result);
result = divide_power[anj;
printfi"Divide and Conguar %d™%d = %d", a.nresult);
getchi);
return O;
!
int brute_powerlint a,int n} // brute force method
{
if (=0
returnfa ® brute_power{a(n-1}};
else
return 1;

int divide power{int a, int n] //divide and conguer method
{
int temip;
ifim==0)
return 1;
temp = divide_powerf{a,n f 2);
ifjn % 2==10)
return temp * temp;
else
refurma * temp * temp;



Dutput:

Enter the base number
Enter the power number

Brute Force method 54

Divide and Conguer 574




/fLabeycle 6: WAP to sart a given set of elements using quick sort algorithm. Repeat the experiment for

different values of n, the number of elements in the list to be sorted and plot a graph of the time taken
VErsus n.

finclude <stdio.h=
Finclude<stdlib. b
Hinclude =conio.h:
Rinclude <time.h>

vold Exchange(int *p, int *q)
{

irit temp = *p;
Ty o W
P="4;
*q=temp;

}

vokd QuickSortiint af], int low, int kigh)
{
imf i j, piviot;
delay( 10:07;
if(law == high)
return;
pivet = low;
i=low+1;
i =high;
whilei <= j)
i
whilefa[i] == a[pivet]]
i
whilefa[j] = a|pivat])
| e
if{i<j)
{
Exchange(&ali] Baljj);
1
I
Exchange|&alj], &alpivot]);
Cuicksort[a low j-1);
QuickSort(a,j+1,high);
I

void main()

{

int m, a[1000] k;
clock t begin, end;
fleat timataken;
clrserd];



printfi"yn Enter how many eléements n");
scant('%d", &nl;
printf]"yn Enter the randorm numbers $\n');
far(k=1; k<=m;k++]

1

scani]"%d", Ealk]);

}

begin = clock();

ChilekSarila, 1,n);

end = clock{];

timetaken =[double)jiend - begin) f CLOCKS PER_SEC;
printfl"yn sorted numbers are An");
for{k=1:kc=m;le &)

printfi"%d \t", alk])

prinkfl"n Time taken is %1f", timetaken|:
getchi);




/fLabeycle 7: WAP to find the binomial co-efficient C(n k), [where n and kare integers and n > k] using
brute force based algorithm and also dynamic programming based algorithm

# Brute force method £The value of Cin, k) can be recursively calculated using the following standard
# formula for Binomial Coefficients. Cln, k) = C(n-1,k-1) + C{n-1, ki # C[n, 0) =Cin,n] =1

#include<stdio.h>

finclude<conio. hx

int min(int a, int b);

/{ Returns value of Binomial Coefficient Cin, k)
int binomdalCoeff_BFlint n, Int k);

int hinomialCoeff DC(int n, int k);

int binomialCoeff_BF{int n, int k)

(

if kk > n)

return O;

if{{ k==0) [|{ k==n])

return 1;

return binomialCoeff BF{m- 1,k - 1} + binomialCoaff BFin-1,k];

/{ Divide and Conguer method

Jlre-computations of the same subproblems can be avoided by constructing a temporary 20-array C[I
/{ in a bottom-up manner,

/f uses Overlapping Subproblems concept

int binamialCosff DC(int n, int k)
{
int C[20][20];
int i, j;
/* loop to clear junk values in the C matrix *f
forli=0;l<=n;i++)
{
for{=0;f<=k;]++}
CI =2
I
llfni:l::l-:Il-::lH#::l:-:::l::l:::::l:la!mt:vl::l-h:l:tt#::lt:::llf
/! Caleulate value of Binomial Coefficient in bottom up manner
forfi=0i<=n;iese) |
for [j =0; | == minf, k); [+ {
/{ Base Cases



ifFi=011]==1)

Clillil = 1:
{{ Calculate valuz using previously stored values
alze

CIY = Cli- 205 - 1 + C[i - 1G]

1

Ilfl“"FlF“I*"FF-F‘ l“llpascal TﬁanEIE“-"F“‘F‘F-I
forliz0:ic=n;ise )
{
forlj=0;j==k;j+4)
IFCi] 1=0)
printf|“\t3d *, C[il[j]};
printf|™yn');
}

ll.hnhu e e ok hok o ok Bk e ok ok ok 1-1-1!--*-1111-!!-1-1-1-".!
return Cln] [kl

)

M & utility function to return minimum of two integers
int minfint a, int b)

(
ifia < b)

return a;
alse
return by

]

/* The program to test above function®/
wold main{)
{
intn,k;
crser(];
printfi"Enter the values of mand khn'"];
scanf]"Hd %d", &n, Bk);
printfil"Binomial Cosflicient using Brute Force of Ci%d, %d) is %d ", n, k, binomialCoaff BFin, k]|;
printfil"Binomial Coefficient using Divide and Conguer of C{%d, %d) 1= %d ", n, k. binomialCoeff_DCin,
k1
getch{);
)
Output:



Enter the walues of n oamd k
o o=
7

Binomial Cocfficient using Brute Force of C[(5. 2)

Bimorlal Coetticient using Dynamic programmlng

|

I ¥

1 3 ;.
i .

1

/{ LabCycle 0B WAP to implement Floyd's algorithm and find the lengths of the shortest paths from every pair of
VErTICES 1N 3 BIven '-l‘il.-IEh|ﬁj ﬂraph

finclude =stdio.h=
fidefine IMNF 99

Int dist[20][20],n;
A8 function to print the solution matrix
vioid printSolutioni|;
vobd floyd ();
void floyd {)
{
imtl, |, k;
for (k=0 k < m; ke
!/ Pick all vertices as source one by one
for{i=0:i<m;i++)q
/f Pick all vertices as destination for the
S above plcked source
forifj=0; ) <n; jee) |
iF {dist[i][§] = (dist[i] k] + dist[K][[])
B& [dist{k](j] 1= INF)
& & (dist[i][k] I= INF))
dist[i][j] = dist[i]k] + dist]k][j];

A Print the shortest distance matrix
printsolution| };

11
'§
'

S A wtility function to print solution ®/
voud printSolution()
{

it J;

printfi"The following matrix shows the shortest distances between every pair of vertices \n");
for{i=0:i<m; s} |



for{i =0; | <n; p+}H
if (dist[i][j] == 99}
printf{ " IMF ");
@ lso
primtf{*d " dist[ii[j]):
I
prints"\n';

// Driver's code
vioid main{)
{
inti);
clrscri);
printfi"Enter the number of verticesin");
scanf["%d", En);

printfi"Enter the Adjacency Matrixhn"];
Far{i=0zianie+)
tar] =0 <n;j++]
scanfi"wd", Bdist{i]lL
flovd();
getehi);
{

Dfputs




f/Labeycle 9:WAP to evaluate a polynomial using brute-force based algorithm and using Horner's rule
and compare their performances

finclude <stdio b=
Hinclude <conio.h=

/f returns value of poh{0)x(n-1) + poly|1]=(n-2) + .. + paly[n-1]
int homer fint af], int m, inkx);
int polynomial BF{int z[], int «, ink n);

int polynemial BF{int poly{],inl xint )
(

imtij, Sum, result=0;

for [I=0;nl++)

{

sum = paly[i];

for (j=0k<{n-F1)j++)

{

LU = Surme K

}

J/ Adding the sum o the result
Fesult = result + Sum;

return result;

int homer{int palyl], int m, ot x)

{
int i;
int result = polyl0]; /f Initialize result
drser(];

[ Evaluate value of polynomial using Homer's method
for (I=1; i<n; ++)

i
}

return result;

}

result = rasult  *x + poly[il;

/f Driver program to test above function,
int main)
(
/! Let us evaluate value of 263 - Gx2 + 2x- 1forx=3
Int paly[]= {2, -6, 2, -1}
intx=3;
intn=4;
printf{"Value of polynomial using Horner method is %d", homer(paly, n, x});
printfi"Value of polynomial using Brute force method is %d", polynomilal_BF|poly, & n));



getch();
refurn 0;

ut

Ualue of polynomial wusing Horner method is 5
Value ol polynomial wusing Drute Force wmethod 1s




[/Labeycle 10:WAP to solve the string matching problem using Boyer Moore approach.

Rinclude<stdio.h>
Hinclude<string.h=
Rinclude<conio, h=
Hdefine MAX 500
int tMAX];
void shifttable{char p]) {
Il 4, m;
m=strien{p);
for (i=0:i«MAX:i++)
til=my;
for [j=0j=m-1;++]
tlplill=m-1-;
'
int horspool{char sref]char p]} {
inti.j.km.m;
n=strlenfsrc);
m=strien{p);
printf{"\nLength of text="%d" n);
printf{"yn Length of pattern=3%d".m);

I=m-1;
whilelizn) {
k=0);
while[lkem)E Ll p[m-1-k]==src[i-k]})
k++;
if{k==m)
returnfi-m+1}; else
i+=t[srefi]];
}
return -1;

void mainf] {
char sref100],p[100];
ik proeg;
chrscr();
printf{"Enter the text in which pattern s to be searched\n");
gets{src);
printf{"Enter the pattern to be searchedAn");
gets(pl;
shifttable|p);
pos=shorspoolisre,pl;



Ente

Ento

if{pos>=0)
printf{"n The desired pattern was found starting from position %d
printt| "yn The pattern was not found in the given textin’);

getchil;

r Lthe text in which paltern iz Lo he  searc heed
s '.'||4|'.| ||.1I||j.1l|_l|'r' ill'.li."
r The ||.||.'|'r v to be =earchod

th of text="1%

|.I'I|I_j||. of patlern ]

The:

desireid patiern was fomemd =tartimg from g L Lo ]

Yopos+l); else




/{ Labeyele 11: Write a program to solve the String Matching Problem using KMP Algorithm
Rinclude <stdio, b

finclude <conko.h=

#include <string.h>

void computeLPSArray|char® pat, int M, int* Ips);

M Brints accurrences of t]] in pat()
void KMPSearchichar® pat, char® tut)

{
int Ips[25]);
int =0 j=0;
frt M = strlen|pat);
int N = strlen(txt);
computelPSArrayipat, M, Ips);
while ([N -1} == [M - )} {
if (pat(j] == tet]i]) {
| A
b
}
if (j ==M] {
printf["Found pattern at index %d \n", [{i - [J+1));
j=lpsli - 1];
|
S mismateh after | matches
else if (i < N && pat[j] |= txt[i]) {
if (j I= 0}
| =1pslj - 1;
else
1=i+1;
!
1
i

void computelPSArray|char® pat, int M, int* Ips)
{
intlen =0;
int i=1;
Ips0] = O;
while {i = M] {
if [pat]l] == pat[len]) {
lens++;
lpsli] = len;



1++;

&z
i
if then 1= 00 {
len = Ipsflen - 1];
}
else
{
Ips[i] = O
[++;
}
I|
}
{
woid main|)
{
char tut[100], pat{100};
clrser );
printf["Enter the main string:\n");
getsitui);
printf{"Enter the sub siring that you want to search in the main string:\n");
getsipat);
KM PSearch|pat, tst);
getch();
i

OB R L%k N
nme bt the wnrld ol progreassieg? . we lcome 1 Lhe e ld of  programml g
Ewter the sub steing that yoi wanl to search in the main L L gy

i




/{ LabCyche = 12 Program to print all the nodes reachable from a given starting node in a digraph using
/{ BFS

#include<stdio.h>

Hinclude<conia.h>

int a|20][20].q[20]visited] 20],n,i,j,f=0,r=-1:

weid bfalint v)

{

forli=1iz=n;i++]

iffalv][i] && isited[i])

qle+rl=i;

ifife=r]

(

visttedglfl=1;

bs{gff++])

i

}

waid main)

{

intw;

clrsert);

printfi'yn Enter the number of vertices:");
scanf["%d", &n);

farfi=1i==n;i+4]

{

qlil=0;

visted{i]=0;

)

printfi™mn Enter graph data in matrix formsn");
forfi=1;ie=n;i++)

for|=1;]<=n;j+)

seanfi"%ed” Ealillj}):

printfi'yn Enter the starting vertex:");
scanf{"%d" Bv];

bfsfv];

printf"m The node which are reachable are\n");
forli=1:==n;l++]

if[visited]i])

printf{"%d\t",i);

getchi);

)



Enler Lhe numher of wverlices:h

Enter graph data in matrix form

Enfler Lhe starting weerilew:]

e nesd 1ich arc rcachablec are?




// Lab Cycle 13, Write a program o find minimum cost spanning tree of a given undirected graph using Prim's
M algorithm
#include <stdio.h>
Hinclude =conlai=
int a,buwvnijne=1;
int wisited[10]={0}, minmincost=0 costf10][10];
void main |}
(
clrscrl};
printfi"n Entar the numbear of nodes;");
scanf|™%d" En);
printfi"n Enter the adjacency matrixz\n");
ferii=1;k=ni+4]
for(j=Lij==n;j++)
[
scanfi™%d", Bcosthillil);
ifleest[ilfjl=0)
costfif[j]=99%;
}
visited[1]=1,
printf{"\n");
whileine<n |
L
forfi=1,min =099 i<=r;i++
for([=Ljc=n;j++)
iffcast[il[f] =min}
Il visited(i]i=0}
{
min=cost(i][j];
a=U=i;
by
F
iffvisited[u]==0 | | visited[v]==0}
{
prirdF[*yn Edge %d:(%d %d} cost2d" nes+,ab,min);
mincost+=min;
visited|b]=1;
H
costfa]|b]=costib][a]=9499;
]
printfi™in Minimun cost=Sd" mincost);
getehl),
H

Dulputs



Sl LabCyvele 14: Write a Program to obtain the topolegical ordering of vertices in a glven digraph,
Compuie the transitive closure of 2 given directed graph wsing Warshall's algorithm.

S/ LabCycle 14a: Write a Program to obtain the topological ordering of vertices in a given digraph.
finclude<stdic.he
Hinclude<coniah>
int temp[10],k=0;
void topolint nint indegree] 104, int af10][10])
i
imt 1.4z
forli=1;ic=mzie+)
(
if[indegree|i|==0)
1
indegreefil=1;
templ++kj=i;
far(j=1:j<=n;]++)
{
if{ali][[l==1&E&indegree[j]I=-1)
incegrael |]-;

I=0;

1

1

woid main, )

1

imt | indegree [10],af 10][10];

clrscr|j;

printfi"enter the number of vertices:");
scanfi"s5d" &nl;

for|i=1;i<=m;i++)

indegres [i] =0



printfl"yn enter the adjacency matrixin");
forli=l;is=m:i++)
far{j=1;j<=m;j++)
i
scanfl"w%d" Bali] [il )
iffalili]==1)
indegres|j]++;

I

topa|n,indegres,a);
iffkl=n}
printfi"topological ordering is not possibledn™);

else
1
printfi"n topological ordering is An");
forfi=1:i==k;i++|
prirtf "vHd\t" templi] ):
I
getchi);

Lhe nomber of el jces

e the .|_| MICEHCU ML=




/fLabCycle 14b: Compute the transitive closure of a given directed graph using Floyd Warshall's
algorithm.

f# include =stdio.h>

#include <canio h>

int n,a[10][10],p[ 10]{10];

wokd path(]

(

inti,)k;

forli=0;kni++)

forfj=0ij=n;j++)

pliliil=alillil:

for{k=0k<n;k+=]

forli=0icn i++)

for(j=0u<n;i++)
Ifipfi][kl==1&&p[k][]]==1) pli][il=1;

)

vokd main]

(

inLe,j;

clrscri);

printfi"Enter the number of nodes:");
scanf{"%d" Enj;

printfi "snEnter the adjacency matrix:in");
forfi=0:i<n;i++]

far{j=0j<n;j++)

scanf"%d" &ali][il;

path();

printfi™n The path matrix s shown below\n");
forfi=l;icni++)

{

forj=0;j<n;j++)

printf{"sd "pli]):

prirdfi"n"

1

getchi);

t

Qutput:



/LabCycle 15; Write a program to find subset of a given set S={s1,52,...sn} of n positive integers whese
sum is equal to given pasitive integer d. For example if 5={1,2,5,6,8} and d=9 then two solutions {1,2,6}
and {1,8} A suitable messape is Lo be displayed il given problem doesn't have soluticn.

ffinclude <stdio.h=
Blnclude <stdlib.hz=

static int total _nodes;
voud printWaluesiint &[] int size){
inti:
for § k=0 1< size; [+
primtf{"%=d", 5, Afl]);
i
printf™n");
§

vobd subset sumiint 3[], int£[], int §_size, Int ©_size, int sum, int ite, Int const target_sum)
{
int i;
total_nodess+;
if {target_sum == sumj {
printValuesit, t_size];
subset sumils, s size, t size - 1, sum - s5[ite], ke + 1, target_sum):
return;
}
else {
for i = ite; < 5 size; i+4] 4
t[t_size] =sfil;
subset_sumis, t, 5_size, t_size + 1, sum + s[i], i+ 1, target_sum];

void generateSubsets(int 5], int size, int target_sum{
imt* tuplet_wvector = {int*imallodsize * siceoflint});



subset_sumfs, tuplet_wvector, size, 0, 0, O, target_sum);
free(fuplet_vector);

int maini |
int set][ 50, n=0,5um=0;
int size ={;
clrscr|);
printfl" Enter the size of set of numbersin");
scanf("%d”, Bnj:
printfi"Enter the elements of the set \n"];
forfi=i<nits]
ccank| #d ", Bset]i]];
Slre = n;
printfi"Enter the sum for creating subsetshn');
scanfi"sed", Bsum);
printfl"The set Is ");
printValussizset , size);
generatesubsetsiset, size, sumj;
printfi "Tetal Nodes generated %din’, total_nodes);
getchi};

return O;

Output:
Enter the size of set of numbers
I
Enter the eleménts of the set
9

Enter the sum for creating =
'-_I
The set is 1 ' 5

i i
4 5

Total H-Illl."'- generated GO




