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Attempt five questions in all selecting at least two questions

from each Section.

SECTION I

1. (a) Show that the nth divided differences of a polynomial of the nth degree

are constant. 5

() Show that :

ArRO™ = n(Ah—lom»—I + A”Om'l)

where n and m are positive integers. 5
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Use the method of separation of symbols to prove the following
identity :

1
2 3
AUo_lﬁAUfJ+ ...... 5

1
8

1.. 1
Uy-U,+U,-U,+...= §L0 -ZAUO +

Obtain Newton’s divided difference formula and hence derive Newton’s

forward difference formula. 8

The values of flx) are given at a, & and ¢. Show that under certain

conditions, the maximum or minimum is attained at : 7

. 2(b6* - c*)fl@)
C2sb-o fla)”

Obtain Stirling’s central difference interpolation formula. 8
Establish the following relation : 7

Ar‘fi =98'f = \F'fi = rth’ f[x‘,x”l, ....... x ]

What is the purpose of inverse interpolation ? Discuss the method of

successive approximation or iteration for inverse interpolation. 8
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If U be a function whose differences when the increment of x is unity

are denoted by 8U', &*U ... and by AU, A*U . ... when the increment

of x is n, then if 8°U, &°U__, §°U, are in G.P. with common ratio

1
g, show that : 7

AUx - nSUY 62Ux

(g" -1)-nlg-1 N (g - 1)2-'

SECTION 11
State and prove Euler-Maclaurin summation formula. 7

t
Ify_is a polynomial in x of the third degree, find an expression for I y dx
) 0
in terms of y, ¥,, ¥, and y,. Use this result to find the value of
2
j' v dx. 8
1" :
Sum the following series to n terms : 8

-

212, 36. 80. 150, 252, oo :
Show that AlxD) = x(x!} and hence find the value of 7

2(.@ +1) &,
1
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Solve any three of the following difference equations :

@ Uu_, - 4U

x+2

+ 4UI: 2*

1+1

w U, - 2U

x+1]

+ U= 23 + x(-1F

t

(iti) U pa®U, = ga*

x+1

) U_, + ¢?U_ = cos ax. 5,5,5
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