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KN-111

B.A. (Part-1I1) Examination, 2022
(New Course)
MATHEMATICS
( Analysis )

[ Paper : First |
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Passing Marks : 17

Note : All questions are compulsory. Attempt any two parts

from each question. All questions carry equal marks.
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UNIT- / S5-I

1. (a) State and prove Abel's test.
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(b) State and prove Young's theorem for two
variables.
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(c) Find the Fourier Series of the periodic function
f(x):

0, for—m <x<0
fix) =
X, for0<x<m
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) = 0, for—n<x<0 &% fo@
Cx foro<x<nt  FRQ

UNIT-Il / SHE-1I

2. (a) Showthat: [ COSax—COSX Iog(g)
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oz b - I(:O COS ax ; cosbx dx = log (EJ

a

(b) Discuss the convergence of the function,
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(c) Prove that every continuous function is Riemann

integrable.
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UNIT-IIl / SR~

3. (a) If U-V = (x-y)(x2+ 4xy + y?) and f(z) =U + IV is an
analytic function at z = x + iy then find f(z) in terms

of z.

IR U-V = (x-y)(2 + dxy + y2) T f(z) = U + IV, z
= x + iy & Th 498 FeH 8, a9 f(z) B 2D
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2z+3
z—4
the circle x? + y? - 4x = 0 onto the straight line
4u+3=0.

(b) Show that the transformation W = maps

2z +3
a5 Fmer W=

gd x2 +y? - 4x
= 0 %l T JW@T 4u + 3 = 0 ] IfRIET & 2

(c) Let f(z) = z" then prove that f'(z) = nz™'n> 1 be a

integer.

T f(z) = 20 (n> 1 T I 8) A s Hifo
% f(z) = nz

UNIT-IV / SHB-IV

4, (a) Let (X, d) be a metric space. Show that the
function d* : X x X — R defined by : d*(x, y) = min
{1, d(x, y) } is bounded metric on X.

AT (X, d) T RF Tfe Bl aiEd o
d*: X x X >R3H THR & 7 d*(x, y) = min {1,
d(x, )}, X T T MReE=x R B

(b) Let (X, d) be a metric space, then prove that :
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(c)

5. (a)

(b)

(c)

[d(x, 2) -d(y, 2)] <d(X,y) V X, ¥,z €X
w gRe e 7 Rig Hv -
[d(x, 2) - d(y, 2)] <d(x,y) V x,¥,z €X

Prove that in a metric space every closed sphere

is a closed set.
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UNIT-V / HE-V
Every metric space is first countable.
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State and prove Extension theorem.
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State and prove Baire's category theorem.
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