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(b) Show that Lxtl = rhx?-l\ where r being a positive

,. integer and i being the interval of differencing.

O Show that Ln/(x) = ahn(n!)

where flx) is a rational integral function of the rth degree (

in r.
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(d) Show that p!,, = r+162
4

(e) Show that the coefficients of Nelr4on-Cotes formula are

symmenic from both the ends. lx5

(a) Derive Newton-Gregory formula for forward interpolation

with equal interval.

(b) Use the method of separation of symbols to prove the

following identity :

ur = ux-1+ Lur-2 + L,zur-g +.....+ Lo-lur-o + A"ur-o\

where y = rrr is any flmction ofr and 0 < x < 1.6,6

(a) Obtain Lagrange's interpolation formula in the form :

f @ = r,:, -LG)f!rf 
) =l^ -rt-,t xty{x, tzt r=r(x _ x,\L,(x.\

where, L(.r) = (x - x)(x - x).....(x - xn)
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Q. No. I of SectionJ is compulsory. Attempt three more

questions from Sectioi-l
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Section-I

l. (a) Write the Supremum and Inlimwn of the following set :

lr.

(

8.
s=

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

closed set.

(i0 Give an. example of an open set which is not an

interval.
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k) Write 'True' or 'False':

(r) A sequence can converge to more than one limit.

(r, Every Cauchy sequence is bounded.

(dl Assuming that ,Yn -lasz -+ - , show by applying (

Cauchy's ,?th root test that the series ZL, (o% -tY
converges.

(e) Show that there is no real nunber * for which the

equation I - jx + k = 0 has t'wo distinct roots in

[0, I ]. zxs

(o) Show that the set of rational numbers is not ordered

complete.

(D) Define neighbourhood of a point. lf M and N are

neighbourhoods of a point p, then prove that MflN

is also a neighbourhood of p. 6, 6

(d) Prove that a convergent sequence : (

(, is bounded and

(O has a unique limit.

(b) Prove that the sequence <an> defined by the

relation :

(a\ Prove that a necessary condition for a series Ea, to

converge is that :

lim un =Q
lt-_+d

Is the condition sufficient ? Justiry your answer.

(b) Examine the convergence of the following series :

(i) , n=l o -n- +h

1 1.3 1.3.6 1.3.5.7
\Lt' z' 2.4' 2.4.6' 2.4.6.8'

5. (a) Let / be the function defined on [0, l] by setting :

flxt = ! . *6"n *<rs1,n = 0,1.2.3........ "- zntt 2n'

fk)=o
Show that jf is continuous except at the points

11 1

Z,A'. Z^' Describe the nature of

discontinuity at each of these points.

(b) Obtain Maclaurin's series expansion of cos x. 6,6

Secton II

6. (a) Evaluate :

A2(l-xxt-2r)(l-3x)

where the interval of differencing is unity.
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ar=l,an

converges.

_11
= I +-+-+|2\ * | (nuz\

(n - 1)!

6,6
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(b) Four equidistance values z-1, uo, u, and z, being given,

a value is interpolated by Lagrange's interpolation

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

v(v2 -l\ , x(r2 -l\ .ux=yuo+xut +-A-u_t * --E-O-ro.

where, ., + , = l. 6, 6

(a) Define Newton-Cotes formula and express :

1 = (xn * jd >6/(r")Ci

(b) Solve any ,llo of the following difference equations :

0) ur+l- aux = siabr

(ii1 urr, - 2u, = 2x

(iii) ur+2+2ux+1+4ux=O 6,6
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