b) Write down the FORTRAN-95 or C or

C*" expression for the algebruic

mq-x-qrﬁ r< se”,
=

a= x+y/z-r*r+c*c*c;
or

#include<math.h>
a=x+y/z-pow (r,2) +pow (r, 3)

fc) How the followirg muthematucal
functionsa are dmmwoked n FORTRAN-95
or T o TP

i Absolute vahoe of =

) w to the power =

(1) #include<stdlib.h>
int a;
a=abs (x);

(ii) #include<math.h>
double a;
a=pow (z,Vv);

fili What s nested loop?

A loop inside another loop is called a nested loop. The depth of the nested loop depends on the
complexity of a problem. We can have any number of nested loops as required.

The syntax is
while (condition)
{
while (condition)

{
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while (condition)body;
where the body can be either a single statement or a block of statements with in ‘{‘ and ‘}. *“while” loop
is a condition-controlled loop, that means statements written in the body of the loop are being executed
repeatedly until some condition is satisfied.
Example
int i=0;
while (1i<=10)
{
printf (“sd ”,1);
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An array is a collection of data items, all of the same type, accessed using a common name. A one-
dimensional array is like a list; A two dimensional array is like a table. The C language places no limits
on the number of dimensions in an array. All arrays consist of contiguous memory locations. The lowest
address corresponds to the first and the highest address to the last element.

First Element Last Element

l l

array name[0] array name[l] | ... . array name[n-1]




Syntax for declaration

datatype array name[size];

fo) Wnie down the FORTRAN-95 or C or
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Mathematical Symbols Symbols used in C Language

\2
Y
I

IN
A
I

(b) How arc the following mathematical
functions written in FORTRAMN-95 or C or

s T

i)

cxponcntial (hasc ¢) of x
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(1) #include<math.h>
double vy;
y=exp (x) ;

(11) #include<math.h>
double p;

p=log(z);




(a) How will you repeeseni the following T
= =This progran oompates &
solution > the egquation™, in FORTRAN-95

o T o O

/* This program computes a solution to the equation */
Or

// This program computes a solution to the equation

(b) Write omc conditional amd onc logical

Conditional operator: ?
Syntax: expressionl ? expression? : expression3
expression? is followed if condition is True and expression3 is followed if condition is False.

Logical operator: && is called Logical AND operator. If both the operands are non-zero, then the
condition becomes true.

() Write a brecf statcrment 1o find sguare root of
a mammral mumtser ™ in cithor FORTRAN-95

o T o (T

#include<math.h>
double a;
a=sqgrt (N) ;

(a) Write down the Nowchart and a program 7 -1
cither FORTRAN-95 or C or C++ to find the
greatest of three given mlcgers x. ¥ mmdl

= - - -

#include<stdio.h>
void main ()
{
int x,vy,z;
printf (“Enter the wvalues of x, y and z”);
scanf (“%d%d%d”, &x, &y, &z) ;
if(x > vy)
{
if(x > z)
printf (“%d is the greatest of %d,%d and %d”,x,x%x,vy,2z);
else
printf (“%d is the greatest of %d,%d and %d”,z,x,y,2z);



else
{
if(y > z)
printf (“%d is the greatest of %d,%d and %d”,v,x%x,vy,2z);
else
printf (“%d is the greatest of %d,%d and %d”,z,x,y,2z);
}
}
Flowchart:
[ START ]
y
Take values of x, y and z
4
Yes If(x>y) No
Yes No Yes No
v v v v
X is the greatest x is the greatest x is the greatest X is the greatest
number number number number

o]




(b Write down the almorithenm osd a prograem o
cither FORTRAMNM-95 or C or C+= to find
sy of ™ operaral raoeesbeers

Algorithm:
1. Read the value of N.
2. =1, sum=0
3. sum=sum-+i
4. i=itl
5. repeat the step 3 and 4 till i=N
6. Display the value of sum
7. Stop

The Program has been given in the class

Wex) W rite oy by L preEn amarcl oLt ot

sialrrocnts wasced o cither FORTRADNMN -S95.
or O o T

Input statement:

scanf (“format string”,argl,arg2,...);
Output statement:

printf (“format string”,argl,arg2,....);

e Wit domwrm the owechasryt sond & progr=rTs
in eitheer FORTRAN-95 or © or T o
el thee =wvwrn of the Sollowing Series

1 +3F3 +5+... % Z2S5

The Program has been discussed in class.



if(i<=25) No

A 4

Yes

y Display sum
sum=sum-+i

y

i=i+2 [ START ]

2y TWWrite acloweTs L flowwr chart = o
ProEmrmrnm i oetther PORTRAMN-95 or & or
" o Gad the swvern of F oddd marmbher s

(For N odd numbers the above flowchart remain same instead of the condition part and to do so
another variable will be required. Modify the flowchart accordingly.)

=) e Loy e erwwnr chart aarmact S
Propgracs i ocdther FPORTRMAMN -G9S or [ or
T Y oo pemerate AP series with cormrmor
differersse 2 orwd soarmbeers of clerenes 10
=l Elsers fAroacf s s

(The above flowchart can be use with little modification.)



Bl e ok e e mal i Fuwr FE 5T | ey
prograrn. i oclthver FPORTRAMN-95 or O or
C* % o poener=te first fiftecn numbers of
e ST

0. 1. 1.2 B S 8, ..

Algorithm:

a=0, b=1

Display a and b

c=a+tb

a=b

b=c

Display the value of ¢

Repeat step to 3 to 6 for 13 times
Stop

S SR o

The Program has been given in the class

by Propare a perogrmmm in cither EORTRAN-95
or 1 o (Tt Lo cormpate the renld ss weell o
ETagTERry  rosces  of  thee guuoclramric g foen
g — g - G

Instead of the following lines of given program write the statements

a=4;
b=-2;
c=9;

printf ("Enter coefficients a, b and c: ");
gcant{"s1Lf %1f %1£",&a, &b, &tc);

fa Write m prograum i eitheer FORTREANM-O5S
or T o T e oompate thie real rosstes ol
thee Sollkowirsg quessairaric oCrlmithors -
cax? & b +c =0 Sor =350 b=—§8 amnd c=1

Same as the above solution.



(a) Y=(2*x*x+3) / (3*x*x+4) ;
(b) exp (x*x) + (3*pow (x, 3) / (1+x*x) ) ;
(c) z=(x*asin (x)+1)/ (pow (x, 3) +acos (x))

(1) abs (x*x+3*y*y) ;
(ii) double a=pow(x,3);
loglO(a);
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By Write a progr=am in either FORTRAN-OS
aor C or C"" o determine mean o

(=) Wirite a program in cither FORTRAMN-9% o
Coor O+ o coospute the solation of dhe
follkoaing simultsneossrs linear equations -
- g -,

mx + by = c_.

fexd Prepare = POErETE T wither

FORTRAN-95 or C or C " Do ocompuate

the real as well as TnEaEginery roots of the
s irm O ie eyt oy ax?® « bx v o =0



Programs have been given in the class.

L SR = o SIEO T ITIINMTTR = et
program in sithsr PORTRAIN-95
C Y o compuates thhe nmuameerical
af thhe eoguaemtior
L 1 -
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i the aimterval [,

=1at x =0 amd step st R =0-

I having initial value

Runges-Kutta Souvrth order mmeethod

#include<stdio.h>
float dydx (float x, floaty)
{
return (1/2* (1+x) *y*y) ;
}
float rungeKutta (float x0, float y0, float x, floath)
{
intn = (int) ((x - x0) / h);
float k1, k2, k3, k4, k5;
floaty = y0;
for (int i=1; i<=n; i++)
{
k1l = h*dydx (x0, vy);
k2 h*dydx (x0 + 0.5*h, y + 0.5%kl);
k3 = h*dydx (x0 + 0.5*h, yv + 0.5*k2);
k4 = h*dydx (x0 + h, y + k3);
y =y + (1.0/6.0)*(kl + 2*k2 + 2*k3 + k4);
x0 = x0 + h;

returny;

}

void main ()

{
floatx0 =0, vy =1, x, h =0.1,r;
printf (“Enter the value of X between 0 and 17);
scanf (V"% £, &x) ;
r=rungeKutta (x0, vy, x, h);
printf ("\nThe value of y at x is : %f");
}
Algorithm:

1. Take the initial value of x (x0=0), initial value of y (y0=1) and step size h (h=0.1)



N

Calculate the number of iterations using step size h

n = (x - x0) / h where x is the value at which y to be calculated
Find the value of f(x, y)=1/2*(1+x)*y*y for each x0 and y
Calculate k1 = h*{(x0, y)

Calculate k2 = h*f(x0 + 0.5*h, y + 0.5*%k1)

Calculate k3 = h*f(x0 + 0.5*h, y + 0.5%k2)

Calculate k4 = h*f(x0 + h, y + k3)

Calculate next value of y using Runge Kutta Formulas y= y + (1.0/6.0)*(k1 + 2*k2 + 2*k3 + k4)
. x0=x0+h

10. Repeat the steps 4 to 9 for n times

11. Display the value of'y.

00N YA W

o MAmmweer cillser (a) or (B - o

LE ] Wirite dovam the stops acocossary 10 compaaic
the numbeorical soluticon of a fArst-order
differential oguation using 4th order Runge-
Kurta owcthod [Deveclop the algorithm  and
wite thee progroaonm n eitheer FORTRAAN-95
o 1 o C+4 o compute the musrnmerical

whhw
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ntcrval (1. 1.1] having indtial vabee v = 1.2
mt = T oaed stepy sie b= 0.1 wsing Fumgge-
Kurta Sch orcker mmwetbeoecd
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Following values will be different

x0 =1, vy =1.2, x, h=20.1

and under the function dydx the return value will be
return (3*x+y*y) ;

The steps necessary to compute the numerical solution of a first order ...................



k1 = hf(In: ?Jn)

ko = hf(:cn—kg,yn-l—%
ks = hf(:rn+g,yn+ k;)
ka = hf(zn + R, yn + k3)
Un+1 = yq+%+’z—2—%+%+0{h5}

() Give the mathematical relations used to
ocorrEpute numerical value of an integral
using Simpson’s onc-thind male. Write
the Oowchart and a prograoam in either

FORTRAN-95 or C or C7 7 o ocompute
the mnumerical value of the integral

J-]. ’ d.l'._

L] 12

using Simpson's one-third male

#include<stdio.h>
float f(float x)
{
return(1l/ (1+x*x)) ;
}
volid main ()
{
int i,n;
float x0,xn,h,y[20],s0,se,ans,x[20];
x0=0;
xn=1;
printf ("\n Enter values of h: ");
scanf ("%f", &h) ;
n=(xn-x0) /h;
1f (n%2==1)
{
n=n+1;
}
h=(xn-x0) /n;
printf ("\n Refined value of n and h are:%d %f\n",n,h);
printf ("\n Y values: \n");
for (i=0; i<=n; i++)

{



x[1]1=x0+1*h;
ylil=f(x[1]);
printf ("\n %$f\n",y[i]);
}
so=0;
se=0;
for (i=1; i<n; i++)
{
1f(1%2==1)
{
so=so+ty[i];
}
else
{
se=se+y[i];

}

}

ans=h/3* (y[0]+y[n]+4*so+2*se) ;

printf ("\n Final integration is %f",ans);
}
Flowchart



START ]

v

Take h.i=0

v

x0=0,xn=1
n=(xn-x0)/h

No

Yes

n=n+1

vy

h=(xn-x0)/n

No

if(i<n)

Yes

x[i]=x0+i*h
y[il=f(x[i])

s0=0,i=0
se=0

v

n=(xn-x0)/h

if(i<n)

A 4

ans=h/3* (y[0]+y[n]
+4*so+2*se)

4

so=so+y|[i]

se=se+yl[i]

Display ans
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Change the function f as follows
float f(float x)

{

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

}

Mathematical relation

e X, is the value of lower boundary value of x, X, is the upper boundary value of x i.e. x, and
width of the strip, h.

e The value of number of strip as n=( X, — X¢ )’h and checks whether it is even or odd. If the
value of ‘n’ is odd, refine the value of ‘h’ so that the value of ‘n’ comes to be even.

o After that, calculate the value of f(x) i.e ‘y’ at different intermediate values of ‘x.

h
e Integral = 3 X((yotyn) H4(y1tys+ .ooeennnn. +¥n1) T 22t yate + Vn2))

Change the f function and calculate h where N is given.



