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Show that Ax") = rix"-1) where r being a positive

integer and s being the interval of differencing,
Show that A"fx) = ah™(n!)
where f{x) is a rational integral function of the nth degree (
in x.
Show that pdy, = {1+282
ow that poy = 4 Yy .
Show that the coefficients of Newton-Cotes formula are
symmetric from both the ends. : 15

Derive Newton-Gregory formula for forward interpolation

with equal interval.

Use the method of separation of symbols to prove the
following identity :

2 n-1 n
Uy =Up g P B o +A W g+ 4D U, + A 0, (
where y = u, is any function of x and 0 < x < 1. 6,6

Obtain Lagrange’s interpolation formula in the form :

fay=Y" NG S8 1 o)

r=1(x-x, )L'x,)

where, L(x) = (x —x;(x —x5).....(x — x,,)
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Q. No. 1 of Section-I is compulsory. Attempt three more

questions from Section-I

Q. No. 6 of Section-II is compulsory. Attempt fwo more

questions from Section-II
Use separate answer-books for Section-I and Section-II
Section-I

L. (@)  Write the Supremum and Infimum of the following set :
S= {1 - E{;—,n S N}

() () Give an example of an interval which is not a

closed set.

(if) Give an. example of an open set which is not an

interval.
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Write ‘True’ or ‘False’:
(i) A sequence can converge to more than one limit.
(i) Every Cauchy sequence is bounded.
Assuming that n% —>lasn — o, sShow by applying
Cauchy’s nth root test that the series T, (n% _1)"
converges.
Show that there is no real number k for which the
equation x2 — 3x + k = 0 has two distinct roots in
[0, 1]. %5

Show that the set of rational numbers is not ordered

complete.

Define neighbourhood of a point. If M and N are
neighbourhoods of a point p, then prove that M N
is also a neighbourhood of p. 6, 6

Prove that a convergent sequence :
(1) is bounded and
(ify has a unique limit.

Prove that the sequence <a,> defined by the

relation :

converges. 6.6,
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Prove that a necessary condition for a series Zu, to

converge is that :

limu, =0
n—yoo

Is the condition sufficient ? Justify your answer.

Examine the convergence of the following series :

-] 5"
(I) zn:l nz +5
o 1,18 185 1857 o
W 804 146 2Bs ik

Let f be the function defined on [0, 1] by setting :

1 1 1
f(x)=— when Fixﬁz—n,n=0,1,2,3, ......

an
flx)=0
Show that f is continuous except at the points
l i '—1— D ib h f
2,22, ------- 2,,, --------- escribe the " nature o
discontinuity at each of these points.
Obtain Maclaurin’s series expansion of cos x. 6,6

‘Secton II

Evaluate :

A1 - x)1 - 2x)(1 - 3x)
where the interval of differencing is unity.
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Four equidistance values u_y, uy, u; and u, being given,
a value is interpolated by Lagrange’s interpolation

formula. Show that it may be written in the form :

: 2 2
yiy©“=1) o x(x°=1) o
B i e

U, = yu, +xu; +
where, x + y = 1. 6, 6
Define Newton-Cotes foﬁnula and express :

I =@, - x) =if(x,)CP

Solve any two of the fol[owing difference equations :
() wu,,y-—au, =sin bx

(i) uyyq—2u, =2x

(i) uyo+2u,.,+4u, =0 6,6



