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PAPER — VIII
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The figures in the right hand margin indicate marks

[NEW SYLLABUS]
GROUP-A
(Numerical Analysis )
[Marks : 25 ]
1. Answer any two questions : 8x2

(@) Derive the Newton Cote’s formula (closed
type) for n sub-intervals to determine the

b
value of L f(x)dx. Hence deduce the

{ Turn Over )



(2)

formula for » = 2. Find the degree of the

polynomial for which Simpson’s 1/3 rule
gives exact value. 4+2+2

(b) (i) Define divided difference upto third
order. Show that these differences are
independent of the order of the
arguments in which they appear. 4

(i) Describe the Regula-Falsi method for
computing a simple real root of an
equation f(x)=0 and .give its
geometrical interpretation. 4

(©) (i) A functionf(x)definedin {0, 1]in such

1
a way that f(0)=0, fL'i)= -1, and

f()=0. Find the interpolating
polynomial p(x) approximating f(x).

df L
If gy <1 for 0 < x <1, show that

F@-p)lsg. 242
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(3)

(7)) What types of methods are available in
numerical analysis to get the solution
of a system of linear algebraic
equations ? State the condition for
convergence of Gauss-Seidal method for
numerical solution of a system of linear
equations. 4

2. Answerany three questions : ‘ 3x3

(a) Explain loss of significant digit in numerical
computation and give an example where this
relation holds (@ + b))+ c#a+ (b +¢) in
numerical computations. 2+1

() Deduce the formula

r
: = flx,x,..r times x] = rf[x,x,..{r + 1)times x]
X

and % SIx]=r! flx,x,..(r + Dtimes x],

where the symbols have their usual meanings. 3

(c) Prove that the Lagrange’s formulae can be
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(4)

; _y _$@)fx)
put in the form P,,(x)—é ot e
where ¢»(x)=n(x—-x,), 3

r=0

(d) Find the condition of convergence of the
method of fixed point iteration for the
numerical solution of an equation f(x)=0. 3

(e) Write down the quadratic polynomial which
takes the same value as f(x)atx=-1,0,1
and integrate it to obtain the integration
rule

, |
[ f@de=3 fED+HAf@+ D 3
-1 ,

GROUP--B
(Real Analysis - 111)
[Marks : 25 ]
3. Answer any one question: 15x1

(a) (9) Ifasequence of functions{f,}, converges
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(35)

uniformly on {a, b] to a function f and
if ce[a, b] such that

lim f,(x)=a, (neN) show that
” )] {a,-’}"convergesl
@ lim f(x)exists

and (m)hm lim £,(x) = lim lim £, (x)
2+2+2
e
(if) Let {f,(0)}= m, a#0.
Show that {f,(x)}is uniformly convergent
in [4,B] where 0 <4<B but not
uniformly convergent in [-1, 1]. 3

(iii)Let I=[a, b] be a closed bounded
interval and foreachn e N, £, : I > Rbe
integrable on 7 to the function g then,
prove that g is integrable on I and

ZI : f,,(x)cfx - _[: g(x)dx. 6
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(6)

(b) () State and prove the Weierstrass M-test
in connection with the uniform
convergence of an infinite series of
real-valued functions. Use this test to

n+l3,,
( )x is

o0
prove that the series Z 5
w3 n

uniformly convergenton{-3,3]. 1+3+3

(ii) Show that the series of functions

cosnx ;
E 2 is uniformly convergent
n=1

for real values of x. 5

(iii) State Dirichlet’s condition for Fourier
series. | : 3

4. Answerany one question : 8x1

(a)} (/) Find the Fourier series of the periodic
function f(x) with period 2=, defined
as

-2 for-n<x<0

f(x)z{ 2 for 0<x<n 4
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(7)

(i) Find radius of convergence of the power
series
n=l n"

5 n!(x.+2)”. 4

(b)' (i) Show that

- x
Z; {1+ (n—-Dx}(1+ nx)

is uniformly convergent on any finite
interval [a, b], where 0 <a < b. 4

- (i) Iff isbounded and integrable or: [--n, ]
and if

a,= ?15 j; f()cos i, (1=0,1,2, )

b = %_j; f@)sinnsds, (1=0,1,2, ..)

Then prove that the series

Z(a,,z +3’,.2) converges. .4

n=1
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(8)

5. Answer any one question : 2x1

(a) If f(x) be the sum function of the power

0

series Za"x” on (—R, R) forsome R >0

n=90
and if f(x) =-f(-x) for all Xe(-R, R),
prove that x_=0 for all evenn. 2

(b) Show that if a sequence of functions {f ()}
is uniformly convergent on [q, b] then it is

pointwise convergence on [aq, b]. 2
GROUP-C
( Linear Algebra)
[ Marks : 10 ]
6. Answer any one question : 8x1

{a) (i) Prove that a linear transformation
L : V— Wis non-singular if and only if
the set {Lx, Lx, ... Lx } is a basis of W
whenever the set {x, x, ... x } is a basis
of V. 5
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(9)

(i) The matrix m(f‘) of alinear mapping
7:R3 — R? relative to the ordered
bases ((0,1,1),(1,0,1),(1,1,0))
of B3 and ((1,0), (1, 1)) of R? is

12 4) |
210‘FlndT.' 3

(b) When a linear transformation is said to be
invertible ? If a linear transformation is
invertible then prove that the inverse
transformation is also linear. Let a linear
transformation T: R}’ —> R? is defined
by T(xpy,2)=@x-y,x+2py+32),
(x,y,z) e R® . Show that T is invertible and
determine its inverse 7. 1+3+4

7. Answer any one question : 2x1

(a) LetV and W be vector spaces over a field
F. Let T:V-> W be a linear mapping.
Then prove that Ker T'is a subspace of V. 2

(b) Define Nullity and Rank of a linear mapping.
Give example. 2
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