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OPTION-A

(Numerical Analysis)
•  * .

Paper : MAT-RE-6016

1. Answer the following questions : 1x10=10

(a) Under what condition is row pivotog
used to enhance * the . basic Gauss
elimination method ?

1% row pivoting ^
Gauss elimination ^ ̂

(b) Name an interpolation* polynomial that
should be used to interpolate a function
whose input data are equally spaced'

4Bt ft (ifef

'RR^I

(c)' Prove

(d) If f{x) is a pol3momial of n degrees

then is

(Choose the correct answer)
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^ /(*) 'I degree I

(i) I

(ii) <o

(Hi) 0

fiv) i

(e) What is meant by piecewise polynomial
interpolation ? -

Piecewise polynomial interpolation

b

(f) Write down the v^ue of jf{x)dx by
a

trapezoidal rule when [a, b] is divided
into two subintervals.

. b

Trapezoidal rule J/(x)dx "
a

[a, b] 2 ^ I

(g) What is Richardson extrapolation ?

Richardson extrapolation ̂  1%?
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(h) Prove -

,  AE=BA , •

(i) What is meant by iterative method for
solving a system of linear equations ?
Name one such method.

^ C^? Iwf 1

(j) Name one numerical method used, to
solve ordinary differential equation.

Ordinary differential equation ^

2. -/^swer the following : 2x5=10

^5^ f%n S

(a) What is eiror in numerical analysis ?
Name one source of error. Define

relative error.

Numerical analysis ̂  ft ?
Relative error ̂  ft̂  l

(b) Construct the divided difference table
for the following data :

1wf vsiPi<i>H ̂  divided difference

X  1 2 4 .7 12

y 22 30 82 106 216
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(c) Solve the equations * using Gauss
elimination method : , .

Gauss elimination ^

^ 8

x+y+z = 6 ^

3x.+3i/ + 4jz = 20

2* + i/ + 3z = 13

(d) Uso Romberg integration to evaluate :

Rombeig ^ ̂ 8

f dx

.  J V
1

(e) What is numerical method ? Give an
example of its application.

(.4Wi 45^

3. Answer my four questions : 5*4=20

(a) Find the inverse of the co-efficient
matrix of the system by Gauss-Jordan
method with partial pivoting £uid hence
solve the system.
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(C)

Partial pivoting ̂  Gauss-Jordan

^  co

efficient matrix ̂  srf^ISTR ^511^

"1 1 1" X 1"

4 3 -1 y ■ = 6

3 5 3 z 4

(b) Find the La^ange quadratic polynomial
passing throu^ the following three points:

R^i c^^itirf
Lagrange quadratic polynomial %

(*i.J/i)=(-2,4)
(*2>I/2)=(0,2)
(*3^1/3) = (2, 8)

Obtain piecewise linear interpolating
polynomial for die data given below :

piecewise linear

interpolating polynomial s

X 1 .2 4 8

1/ 3 7 21 73
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(d) Given the following values of / (x) = lnx,
. find the approximate value of /'(2.0)

and /''(2.0) using methods based on
linear and quadratic interpolation.
Compare with exact solution.

/(x) = ?n X ̂  ^511^^1
Linear quadratic interpolation

^ /'(2.0) ̂  /"(S.O) exact
solution ̂  I

i  0 1 2

Xi 2.0 2.2 2.6
f{xi) 0.69315 0.78846 0.9551

(e) Derive basic Simpson's ^ rule for

jf(x)dx^
a

b

Simpson^ basic i ̂
a

(f) What is midpoint method ? Write down
the procedure for midpoint method.

Midpoint method 1% Midpoint
method 1%^ I
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4. Answer ani//our questions : 10x4=40

1%IT S

(a) Define forward difference operator.
When should we use Newton-Gregoiy
forward difference interpolation
formula? Mention one advantage and
one disadvantage of this formula. For
the data given below where the diameter
d and corresponding area A of a circle

•  is given, find the area of a circle with
diameter 82 cm : 5+5=10

A  #P?IT I ^5nf^ C^#?rf-Newton-
Gregoiy ^

^ ^ I

W ^ d A

82 cm ^ ̂

d  80 85 90 95 100

A 5026 5674 6362 7088 7854

(b) Derive Lagrange's interpolation formiila.
Find the interpolating poljmomial from
the data given below in Lagrangian
form:
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Lagrange's interpolation ^ I

%

X  12 3 4

/(x) 2 4 8 16

(c) (i) Prove (OTf®t ̂ )

e^ =
r .2^ T^_x
A X Ee

e
A 2 ̂  X
A eE

\

the interval of differencing beirig h.

(ii) Name the difference formulas for
finding approximate derivatives
based on using a straight line to
interpolate the given data. Use

them to estimate i/'(l) from the
data given below :

fet data

p(\©s| Rvttll^vo Pi^s<i^

X -1 0 1 2 3

y ^2 1 2 4 8
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(d) Find the integral

2

J
^ cbc

1

using Trapezoidal rule, Simpson's ̂
rule and Rombei^ integration.

^ f chc _ ̂

(fej Find the solution of the system of
equations correct to 3 decimal places
using Gauss-Seidel iteration method ;

c^ti^ 3
t

x + 20y + z = -18

25x + y-5z = 19

3x + 4y + 8z = 7

(f) Solve the system of equations given
below correct to 3 decimal places using
Jacobi itieration method :
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C*8r<pfi C^tf5^

^«fR ̂  %f^?lt S

10x + 4i/-2z = 20'

3x + 12y-z = 28

x + 4t/ + 7z = 2

(g) What are the two types of methods for
finding numerical solutions to ODE?
Name one method from each type. Solve
using Euler's method : 2+2+6=10

ODE ^

fert I Euler's method

^  45^ S

I/'= 4e°®^-0.51/

i/(0) = 2, for 0<t<4

h = l

(h) What is Heun's method ? Explain its
procedure. Use it to solve :
Heuii ̂  4TNJt I Heun 4

^ = 3e"*-0.4i/, i/(0)=5
dx

h = 1.5 , 0^x<3

Find 1/(3).
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OPTION-B

(Programming in C)
♦

Paper : MAT-RE-6026

1. Answer the following questions : 1x7=7

(a) Is an arithmetic operator ?

'&85'^"51

(b) Write the C header file, which is useful
to execute the 'printf( )' function.

'printfO' C

(c) Do X and x represent the same variable
in C language ?

X  X ̂^1 c

(d) Write the output of x from the following
C expression":

C  ̂ x-^ g

int x;

X = 2 + 3.5;
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(e) Are '0 = xf and 'A:= 0" equivalent in C

language ?

C  '0 = ^ 'JC= 0' >IW^8U <?#?

(f) Convert the following into a C

expression :

■' X 1 CLz = e +logy + —
a + b

(g) Write one relational operator used in
the C language.

2. Answer the following questions : ^!<4=jS

vsq\S 1^ I^Kt S -
f

(a) Write tLwo differences between local and
global variables, used in the C language.

c  cgiic<w ^
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(b) What are 'increment' and 'decrement'

operators ? Explain with examples.

Increment' 'decrement' ft?

(c) Write four words that cannot be used

as-variable names.

ft̂ l .

(d) Explain briefly the hierarchy of

operations in the C language.

C  operations^ ̂  |>^<> I

3. Answer the jfollowing questions : (any three)

5x3=15

ftrf o (Pic^ic»if fipjif)

(a) . Write a C program to calculate the value

of z, where z = + 2i/^-25, as x

varies from -1.5 to 1.5 in increments

of 0.5, and i/ varies from 0 to 3 in

steps of 1.
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z = + 2i/^ - 25, X 0.5^®^-1.5 ̂

^ 1.5 ^ y 1 0^ 3

m\

(b) Write a C program to generate and print

the niimbers between 100 and 200 that

are divisible by 3, but not by 4.

100 ̂  200 ̂  'snm ^ ^

C 21151^ 3 C4

^R4-sltft, 1%^ 4 WI

(c) Write a C program using the recursive
function to display the first n terms of

the Fibonacci series.

Fibonacci ^ 2n#l^R%r
4»R ̂  C 2ICS1^^ I

(d) Write a C program to compute the value
of ;r from the following series :
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^ TT-^ ̂  <laR<ltc1
c 2l^S(^1in?IT g

£.= i-l+i_l
4  3 5 7 *^*"

/e) Given a matrix of order 5x5. Write a C
program to find row sum and column
sum of the values.

5x5 i£1i5T

4. Answer the following questions : (any three)
10x3=30

(cl) Discuss formatted input and output
functions in C with examples.

C ̂ ^

^rCeilHt ̂  I

(b) Write a C- progrsun that

C SlCSl^

(i) uses one dimensional array to
store 18 numbers, then
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(ii) finds the mean of these numbers,

liien

(in) forms a 3x3 matrix, say A, taking

the first nine niimbers and another

3x3 matrix, say B taking the rest

of the nine numbers, and finally

^ 3x3

A ̂  ̂ ̂ ̂  ^ ̂

■ ^ 3x3 ̂9551^ (.^1gi<p*»p B

C*l?^

(in) gives the mean of 18 numbers, and

A + B as output.

18 "6! 'In'W ^ A + B c^lei<p^c.ol

(c) Write a C program to give the absolute
value of a number without using the

header file 'math.h'.
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/math.h' ^

^ ̂ C Sttsm 1^1

= l + jc when ((7l1%?n) ̂  = 1
= 1 + ̂ . when(c^R)?il) n-2 .

y{x:,7i) when((.<iR)?if) n = 3

= 1 + nx when(c^Fsiif) n > 3 pr (^) n < 1

Write a C program to find the value of
y using

y-^ 7^

c 2im^n«iTi

(d) Write a C program without using an
array that gives a number that is
neither the highest nor the lowest of
three distinct numbers.

R>R5i

R?>0<qv© ^ fet •il'St
C

(e) Write briefly about 'go to' and ̂ break'
statements. Write a C program to find
the sum of all odd integers between 1
and TL

'go to' 'break' I

1  n ̂  'Slt^ '^^ceil C^9f?Fo!

c snsm I
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(f) Write a C programme to find the first
n primes, that uses a user-defined
function to check if a number is prime
or not.

SNsr re c5t C iSIca?

Pwt, to <4et'Mjt c^Pw ̂
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