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Experiment No: 1

AIM : Flow chart & C program of Multiplication of Matrices

A) Flow chart — Program for Multiplication of Matrices

“ Define function matmul “

l

Get values of ],
m,p,q

Call function @
matmul with A,

b,c,1,m,p,q

Print “The two
matrices cannot .
be multiplied”
I

Get clements of
first matrix
into array a
i
. Get elements of
. second matrix
into array h
}

[ Loopfori=0to-1 |

|Loopforj=1toq—1]

B!
-
+
[Loopfork=1tom—l]

0 |

| s +=a ikl *blkIf] |

[ EndLoop(k) |

:
| cilil=s |
]

i End Loop (j) ]

| End Loop (i) J

'
/ Print Solution/




B) C- Program

# include < stdio. h>

# include < conio. h>

# include < math. h>

main ()

{

int a[3][3],b[3][3], c[3][3];

inti,j, k

clrser ();

printf (“MULTIPLICATION OF MATRICES”);
printf (“ENTER FIRST MATRIX \n");
for (i=0;i<3;i++)

{

for (j=0;j<3;j++)

{

scanf(“%d”,& a[i][j]);

§

§

printf(“Enter second matrix”);
for (i=0;i<3;i++)

{

for (j=0;j<3;j++)

{

Scanf(“%d”,& b[i][j]);

}

}

for (i=0;i<3;it++)

for (j=0;j<3;j++)

c[i][j1=0;

printf (“Multiplication of Two Matrix”);
for (i=0;i<3;i++) for
(4=0:<3;j++) c[il[j1=c[i][j1+(
a[i][k]* b[k][j]; for
(1=0;i<3;i++)

{

printf (“\n”);

for (j=0;j<3;j++)

printf (“%d\t”, c[i][j]);

}

}

getch();

}



Experiment No: 2

AIM : Flow chart & C program of Bisection Method

A) Flow chart

|| Define function f(x) |

"Deﬁne function bise;”
Get the values of
a, b, aerr, maxitr

| Initializeitr |

Call function bisect
with x, a, b, 1tr

L‘

Call functmn bisect
with x1, a, b, itr

Is
fabs (x1 — x)
< aerr ?

@ | x=@+b)y20 |
Print ‘Solution l itr=itr+1 ]
does not converge)
Print itr, x1 @

®)




B) C- Program

/* Bisection Method */

# include < stdio.h>

# include < math.h>

float y(float x)

{

return (x*x*x — 4*x-9);

§

Void bisect (float *x, float a, float b, int* int)

(*x = (atb)/2;

++(*itr);

printf(“Iteration no. % 3d x = % 7.5 f \n”, *x);

§

main ()

{

int int=0, maxitr;

float x,a,b,aerr,x1;

printf(“Enter the value of a,b” “allowed error , maximum iterations \n”);
scanf ( “%f %f %f %d, & a ,& b ,& aerr, &maxitr );
bisect (&x, a, b, &itr);

do

{

if (f(a)*f(x)<0)

b=x;

else

a=x;

bisect (&x1, a, b, &itr);

if ( fabs (x1-x)< aerr)

{

printf (“After % d iteration , root” =% 6.4\n”,itr,x1);
return 0;

§

x=x1;

}

While (itr < maxtr ) ;

printf (“Solution does not converge,” “iterations not sufficient );
return 1;

}

Output -



Enter the value of a, b” “allowed error, maximum iterations
32 0.0001 20

Iteration No. 1 x =2.50000

Iteration No. 1 x =2.75000

Iteration No. 1 x =2.625000

Iteration No. 1 x =2.68750



Experiment No: 3

AIM : Flow chart & C program of Newton Ramphson Method
A) Flow chart: Flow chart of Newton Raphson Method

“ Define function {(x) “

“Duﬁnc function df(x)“

Get the values of
x0, aerr, maxitr

I Loop for itr = 1 to maxitrj

h = f(x0)/df(x0)
x1=x0-h

|

/ Print itr, x1 /

End Loop (itr)

Print ‘Solution .
does not converge’,




B) C- Program
/* Newton Ramphson Method */
# include < stdio.h>
# include < math.h>
float f (float x)
{
return x*log 10(x)-1.2;
§
float dx( float x);

{
return log 10(x)+0.43429 ;

H

main ()

{

int int, maxitr;

float h,x0,x1,aerr;

printf(“’Enter the value of x0, allowed error , maximum iterations \n”);
scanf ( “%f %f %d”, & x0 ,& aerr, &maxitr );

for (itr=1; itr,=maxitr; itr++)

{
h=f(x0)/ df(x0);
x1=x0-h;

printf(“Iteration no. %3d,”
“x= %9.6f\n”, itr, x1);
if (fabs (h) < aerr)
{
printf(“After % 3d iterations,” “root = % 8.6 f\n, itr,x1);
return 0;
§
x0=x1;

}

printf(“Iterations not sufficient ,

99 ¢

solution does not converge\n);
return 1;

}

Enter the value of x0, allowed error, maximum iterations
2 0.000001 10

Iteration No. 1 x=2.813170
Iteration No. 2x=2.741109
Iteration No. 3 x=2.740646
Iteration No. 4 x =2.740646

After 4 Iterations, root  =2.740646



Experiment No: 4

AIM : Flow chart & C program of Gauss Elimination Method
A) Flow chart

Get the Augmented
Matrix in Array a

| Loop for j = 0 to n — 2|

|Loopfori=j+1toN—1}|

| t = a[i] bHVa[] G ]

| loopfork=0toN | N

)
[ =l [k] —Taﬁl Oa*t |
End Loop (k) |
!

l
| End Loop (i) |

i
| End Loop () |
e |

| Loop for i = N — 1 to O Step-1 |

l s=0 |

, B
[Loop forj=i+ 1 ton — 1|

|
[ s+=al] G] *xG] |

1 End Loop () ]
[ ]
| xI[) = (alil [I;I] — s)/a[i] [i] |
| End Loop (I) |
[ ]

/ Print Solution /
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B) C- Program

/* Gauss elimination method */
# include <studio.h)
# define N 4

main ()

{

float a[N] [N+1] ,x[N], t, s;
inti,j,k;

print f (“enter the elements of the “

“ augmented matrix row wise \n”) ;

for(1i=0 ; i<N; i++)

for (j=0; j<N+1 ; j++)

Scan f (“% ” ,& a [i], [j] );

for (j=0; j<N-1; j++)
for (i=j+1; i<N ; i++)

{

t=a[i] [j] /a[j] [j];
for (k=0; k<N+1; k++)

a [i] [k] =a [j] [k] *t;
§
/* now printing the
upper triangular matrix */
print f(““The upper triangular matrix
“is :- /n”)

for (1=0 ; i<N ;it++)

{
for (j=0; j<N+1; j++)

print f(“%S8 .4f“,a[i] [j]):
print f (“\n”);
§
/* now performing back substitution */

for (i=N-1; >=0 ; i- -)

{
s=0;

for (j=i+1 ; j<N; j++)
s+=a[i] [j] *x[i];
x[i] = (a[i] [N —s )/a [i] [] ;
H
/* now printing the results */
print f (“ The solution is :- /n”) ;
for (i=0 ; i<N; i++)
print f (“x[%3d] = %7 . 4f\n“, i+1, x[i]) ;
§

11



Experiment No: 5

AIM : Flow chart & C program of Gauss Jordan method
A) Flow chart

Get the Augmented /

Matrix in Array A

Loopforj=0toN -1

'

Loopfori=0toN -1

t = ali] G)/al] (5]

Loop fork=0to N
4
a[i] [k] —‘—i afj][k] *t
End Loop (k)
=

End Loop (i)

12



B) C- Program
/* Gauss Jordan method */
# include <studio.h>
#define N 3
main ()
{
floata [N] [N+1], t;
int 1,j,k;
print f (“Enter the elements of the *
“augmented matrix row wise\n”")
for (i=0; i<N; i++)
for (j=0 ;j<N+13j++)
scan f (“%f“, &a[i] [j] ;
/* now calculating the values
of x1,x2, ...... XN ¥/
for (j=0; j<N; j++)
for (i=0; i<N;i++)
if (i'=))
{
t=a[i] [l
for (k=0 ;k<N+1; k++)
ali] [k] -=a[j] [k]*t;
b
/* now printing the diagonal matrix */
print f (“The diagonal matrix is :- ,,n”) ;
{
for (i= 0; i<N; i++)
for (j=0 ;j<N+1; j++)
print (“%9. 4, a[i] [j] );
print f (“\n” ) ;
b
/* now printing the results */
print f (“The solution is :- \n”) ;
for (i=0; i<N ; i++)
print f (“x[%3d] = %7.4f\n”,
it1, a[i] [N)/a[i] [i]);

13



Experiment No: 6

AIM : Flow chart & C program of Eulers Method
A) Flow chart.

Define function df(x, y)

i

/ Get values of x0, y0, h, x /

x1=x0

14



B) C- Program

/* Eulers Method */

# include < stdio.h>
float df(float x, float y)
{

return xtys;

§

main ()
{

float x0,y0,h,x,z1,y1;

printf(“Enter the value of x0,y0, h,x”);

scanf ( “%f %f %f %f”, & x0 ,& y0 ,& h ,& x);

x1=x0; yl=y0;

while (1)

{

if (x1>x) return;

yl +=h*df(x1,y1);

x1 +=h;

printf(“Whenx=% 3 f” “y=%4.2 f\n”, x1,yl);
H

15



AIM

Experiment No: 7

: Flow chart & C program of Runga-Kutta Method

A) Flow chart

Start

Define function f(x, y)

/‘:et values of x0, v0, h, xr/

D>

No
k1l =h*f(x, y)
k2 = h*f(x + h/2, vy +k1/2)
k3 = h*f(x + h/2, y + k2/2)
k4 = h*f(x + h, y + k3)
k=(kl+k2+k3)*2 +(k4)6
x=y+h
y=y+k

1
/ Print x, y /

16



B) C- Program
/* Runga Kutta Method */
# include < stdio.h>
float f (float x, float y)
{

return x+x*y;

§

main ()
{

float x0,y0,h,xn,x,y,k1,k2 k3 k4 k;

printf(“Enterthe value of x0,y0, h, xn\n");

scanf ( “%f %f %f %f”, & x0 ,& y0 ,& h ,& xn);

x=x0; y=y0;

while (1)

{

if (x ==x) break;

kl=h*f(x,y);

k2= h*f( x+h/2, y+k1/2);

k3= h*f( x+th/2, y+k2/2);

k4= h*f ( x+h, y+k3);

k=(k1+(k2+k3)*2+k4)/6;

x+=h;y+=k;

printf(“When x = % 8.4f” “y=9% 8.4 f\n”, x,y);
§

17



Experiment No: 8

AIM : Flow chart & C program of Trapezoidal Rule

A) Flow chart

Define function y(x)

}
ZGet values of x0, xn, n/
'

h = (xn — x0)/n

!

s = y(x0) + y(xn)

]

Loopfori=1,n-—1

|

s + = 2%y(x0 + i*h)

!

End Loop (i)

/Print(h/2)* s as solution ;

18



B)

C- Program

y(x)is the function to be integrated
x0 is X

xN 1S Xn

/* Trapezoidal Rule */

# include < stdio.h>

float y(float x)

{

return 1/1(1+x*x);

b

main ()

{

float x0,xn,h,s;

int i, n;

printf(“’Enter x0,xn, no. of subintervals™);
scanf ( “%f %f %d “, & x0 ,& xn ,& n);

h=( xn- x0)/ n;

s= y(x0) + y(xn) ;

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

s +=2*y(x0+i*h);

printf ( “Value of integral is % 6.4 F \n” (h/2)*s) ;
b

19



Experiment No:9

AIM : Flow chart & C program of Simpson“s 1/3rd Rule
A) Flow chart

k

Define function y(x)

/ Get values of x0, xn, 1/

h = (xn — x0)/n

:

s=y0+ yn+ 4yl

:

Loop fori=3 ton — 1 Step 2

!

s+ = 4%yi + 2%yi—1

!

End Loop (1)

,

/ Print (h/3)*s as solution /

20



B)

C- Program

/* Simpsons 1/3™ Rule */

# include < stdio.h>

float y(float x)

{

return 1/1(1+x*x);

b

main ()

{

float x0,xn,h,s;

int In;

printf(“’Enter x0,xn, no. of subintervals™);
scanf ( “%f %f %d “, & x0 ,& xn ,& n);

h= ( xn- x0)/ n;

s= y(x0) + y(xn) +4*y(x0-+h);

for (i=3;i<=n-1;i+=2)

s += 4*y(x0+i*h)+2*y(x0+(i-1)*h);

printf ( “Value of integral is % 6.4 F \n” (h/3)*s) ;
H

Output - Enter x0, xn, no. of subintervals
066
Value of integral is 1.3662

21



Experiment No: 10

AIM : Flow chart & C program of Newton Forward Method

A) Flow chart

/Gct the value of n/
/ Get cltlzments 7
of ax, ay
|
Z Get value of x 7
Lh = ax [111 = ux[oﬂ
'

| Fori=0ton—1 |

LdilT [il[1] = ay [i + 1] — ay[i]
1
[ EndLoop ) |

l&uop forj =2 to ORDER]

I Loop fori =0 ton —j ]

1
diff [i][] = Qiff [1 + 1]
[ — 1] — diff [i] [j — 1)

‘
| End Loop (i) |

| EndLoop G) |

1 TT I

| i=i—1 ]
|

I p=(x— :1x[i]iﬂ
!

L yp = ay[i] |

'
[ For k = 1 to ORDER ]

.

] yp + = (nr/dr)* diff.[i][k] |

L End Loop (k) j
i

LPrint X, ¥, p as solution I

22



B) C- Program
# include <studio .h>
#define MAXN 100
#define ORDER 4
main 0
{
float ax [MAXN+1] ,ay[MAXN+1],
diff [MAXN+1][ORDER +1],
nr-1.0,dr-1.0,x,p,h.yp;
int n,Ljk;
print (“Enter the value of n/n”);
scan f (“% d”,&n);
print (“Enter the value in the form x,y\n”);
for (i-0, i<-11,i++)
scan f (“% f % t”,&ax[i], &ayl[i]);
print (“Enter the values of x”
for which value of y is wanted /n”);
scan f (“% t”,&x);
h=ax[1]-ax[0];
/*now making the diff. table*/
/* calculating the 1%t order of difference */
for (i=0, i<=n-1,i!!)
diff [i] [j] = ay [i/1]-ay[il
/* calculating higher order differences */
for (j=2,j<=ORDER ; j++)
for (i=0,i<=n-j ; i++)
diff [i] [j] = diff [i+1] [j-1]-diff [i][j-1];
/* now finding x0 */
i=0;
while (!(ax[i]>x))i++;
/* now ax[i] is x0 & xay [i] is yO */
i
p-(x-ax[i]/hyyp-aylil;
/* now carrying out interpolation */
for k=1; k<=ORDER; K++)
{
nr *-p k+1; dr * -k;
yp +-(m/n)* diff [i] [k],
}
print f (“when x= %6. If , y= %6.2f/n”,x,yp);

}



AIM

Experiment No: 11

: Flow chart & C program of Modified Eulers Method
A) Flow chart

Define function df(x, y)

i
/ Get values of x0, y0, h, x /

x1=x0
¥
yl=y0

‘@ Yes @
@ | No
yl + = h*df(x1, y1)

24



A)

C- Program

/* Modified Euler*s Method */

# include < stdio.h>

# include < conio. h>

# include <math. h>

void main ()

{

float x[5], y[5], h, f(float, float);

int i, n;

clrser ();

printf ( “Modified Euler*s Method\n\n"")
printf(“Enter the initial value of X, x(0)=\t");
scanf ( “%f ', & x[0] );

printf(“Enter the initial value of Y, y(0)=\t");
scanf ( “%f ”, & y[0] );

printf(“Enter the width of interval, h=\t");
scanf ( “%f 7, & h);

printf(“Enter the no. of steps, n=\t");

scanf ( “%f 7, & n);

printf(*\n\n”);

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

{

y[i] =y[i-1]+h* f(x [i-1]+h/2 , y[i-1] + (h/2) * f( x[i-1], y[i-1]));
x[i]=x[i-1] + h;

printf(“x(%d)=5f\t y (%d) =% f\n”, i, x[i] ,i, y[i]);
b

float f(float x, float y );

{

floatr, z;

z=x*y;

=2+ sqrt(z) ;

return(r);

}

Out put

Enter the initial value of X, x (0) =1
Enter the initial value of Y, y (0) =1
Enter the width of interval, h=2
Enter the no. of steps, n=2

x (1)=1.20000 y(1)=1.639195
x (1)=1.40000 y(1)=2.359992
x (1)=1.60000 y(1)=3.165585

25



Experiment No: 12

AIM : Flow chart & C program of Least Square Method

A) Flow chart

Initialize all elements
of augm to zero

/Get the value Of—n/

Read in the

date points

and increment appropriate
elements of augm

r

Assign values to non-
unigue elements of augm

*
/I’rint augm/

Solve for

Gauss Jordan Method

a, b, ¢ by

Print a, b,
c as solution

26



B) C- Program

/* Parabojic fit by Least Square Method */

# include < stdio.h>

main ()

{

float augm [3] [4] ={ { 0,0,0,0},{0,0,0,0}, {0,0,0,0}};
float t,a, b, c, X, y, xsq;

inti,j,k,n;

printf (“Enter the no. of pairs of” “observed values:” );
scanf ( “%d “,&n );

augm [0] [0] =n;

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

{

printf (““ Pair no. %d \ n”,i+1);

scanf ( “%f %f” ,&x, &y );

Xsq = xX*X ;

augm [0] [1] +=x;

augm [0] [2] +=xsq;

augm [1] [2] +=x * xsq;

augm [2][2] +=xsq * xsq;

augm [0] [3] +=y;

augm [1][3] +=x*y;

augm [2] [3] +=xsq*y

§

augm [1][1] =augm [0] [2] ;
augm [2] [1] =augm [1] [2];
augm [1] [0] =augm augm [0] [1];
augm [2] [0] =augm augm [1][1];

printf (“The augmentd matrix is : - ) ;

for (1=0 ;i<3; i++)

{

for (j=0 ;j<4; j++)

printf (“% 9.4 £’ , augm [i] [j]) ;

printf (“\n” ) ;

§

/* Now solving for a, b, ¢ by Gauss jorden Method */
for (j=0:j,3j++)

for (1=0; i<3; i++)

27



if (i!=)

{

t=augm [i] [j] / augm [j] [j]
for (ki=0;k<4; k++)

augm [i] [k]-= augm [j] [k]*t;

printf(“a= % 8.4 fb=84f"“c=%84f\n",a b ,c);
}

28



