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Attempt Five questions in all, selecting two
questions from each of sections A and C

and one question from section B.
SECTION A
Construct the central difference table for the data
a -2 -1 0 1 2 3
flx) 1 4 11 16 13 —4

Hence approximate f{0 7) using Bessel's interpolating
polynomal 10
If fix) = 1/x* find the divided difference

f [, % x5 x) 5
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(a)

)

(2) 7229

Approxunate the value of the integral
ja x'dx
-3

Using Weddle's rule, by taking seven equidistant

ordinates Compare 1t with exact value 7

Find an approximation lying mn {2, 3] to %o5
accurate to 107! using hisection method 8
Solve the differential equation

zx—"’z(x+y}“’, HO) =1

for x= 5 ( 5) 1 by Runge-Kutta method of 4th order
10

Use the Gauss-Jacobn method to solve the following

linear wystem of equations Taking 1nitial

approxamation x} =0, x) = 0, x5 = 0, perform three

¥

iterations 5

4%, + %, +2x, = 4
3x1 +5x2 ‘+'x'; =T

I1+x2+3xd:3



(3)
SECTION B

Let B = (b,, b,, , b,) be an n X n non-singular matrix

Describe the method to find the mverse of the matrx

B in the product form 15

(a)

b

(©

(@)

(b

(©)

Define a convex set Prove that the set of all convex
combinations of a fimte number of ponts x,, ..,

X, 18 a convex set 3

Define a convex cone Prove that the cone generated

by a convex set 18 a convex cone 3

If w158 a boundary point of a closed convex set, then

there 1s at least one supporting hyperplane at o
9

SECTION C

Define a function of bounded vanation Show that
the function f [0, 2] — IR defined by

fx) = [x], the greatest integer
not greater than x,
15 a function of bounded varation on {0, 2] 5

Prove that a function f 1s of bounded vanation over
[a, b] if and only if it can be expressed as the
difference of two monotonically mereasing funetions

5
Show that the sequence {f,} where
f(x) ="
[PTO



(a)

b

(a)

{4) T2
158 umiformly convergent in [0, K], where K 18 a

number less than 1 and only pointwise convergent
m [0, 1} 5

Define the Laplace transform of a function f show
that

et “_iog(:;+1)
e e

u 8 6
Prove that 1if Lt (F(s) = f(t), then
1 1. )¢
@ L '{Fas)=~f ["’] and
a la
Y ft—-a) , tra
L' e “*Fis)| =
W (e (8}) { 0 , t<a
Also evaluate the inverse Laplace transform of
1 T
(s—a)(s -b 9

Solve the following integral equation by stating the
conditions under which solution exists
1 p1

e 1
—e¥ . S L= ) dt
u{x)=¢ 2~i—2—i—2 Ou() 7



(5)
() Define a metric space Prove that any union of open
sets 1 a metric space 1s open and any finite

intersection of open <ets in a metric space 15 open
8
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