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B. Sc. (Part III) EXAMINATION, 2020

MATHEMATICS
Paper First
(Analysis)

Time : Three Hours | [ Maximum Marks : 50
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Attempt any two parts of each Unit. All questions carry

equal marks.
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(UNIT—1)
@) F 0<x<2m ¥ flx)=e™ & fory HRaR soft
1 AT |
Find the Fourier series for f(x) = e in the interval
0<x <27
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State and prove Schwarz’s theorem for function of two
variables.
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fx =9 x2+3% a4 (x, y) = (0,0)
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Prove that the function :

-y
_—— i (x,¥) = (0,0
Fxy) = 2 +y2 (x,¥) # (0,0)

0 , otherwise

is continuous but not differentiable at the point (0, 0).
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(UNIT—2)
qH AT & £ [ab] > R,[ab] W Td UREg
Bod & | T9 £ R-GAdeE © e R Gad e goid
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Let f :[a,b] - R be a bounded function on [a, b].

Then fis R-integrable if and only if, for every € > 0,
there exists a partition P of [a, b] such that :
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converges.
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1x%* -1
| de = log(1+ o) (o > —1)
0 logx
Show that :
1x%* —1
| de = log(1+ o) (o > —1)
0 log x
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The necessary condition for a function :
f@=uley)+ivixy)

to be analytic at any point z = x + iy of the domain D

of f'is that the four partial derivatives u,., Uy, Vy and vy
should exist and satisfy the equation :
w o
ox oy oy Ox
g PINT & Bl
u=x>-3x? +3x2 -3y +1

el u + iv P FT DI |
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Prove that the function :
u=x>-3x2+3x* -3y +1
satisfies Laplace equation and determine corresponding

analytic function u + iv.
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Show that the transformation w = % —1 transforms
z

the outer region of parabola y? =4(1-x) into

interior of unit circle in w-plane.
TIE—4
(UNIT—4)

a WAt B aReita Sy Td ey 6 A 1o
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d(x,y):M‘v’x,yeR
1+|x—y|

A d R WG QF B

Define metric space and show that if map
d : R xR — R is defined as follows :

d(x’J?):MijyeR
1+|x—y|

then d is a metric on R.
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Define Cauchy sequence and prove that every Cauchy

sequence in a metric space is bounded.
o e Rigre feray dorm fig @Ifeg |
State and prove Banach contraction principle.
TPR—5
(UNIT—5)
fFrforiT 31 ITEI0 Wid TR B -
() THE O e
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Define the following with an example :
(1)  Separable space
(11) Local base at a point

(111) First countable space

e e & foy w9 W o1 fafey 1@ g
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State and prove Bair category theorem for metric
space.

T AT 6 (X, ) T (Y, p) 3T g gafeedr § 3R
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Let (X, d) and (Y, p) be two metric spaces and
f X — Y be a function. Then f'is continuous if and

only if £71(G) is open in X wherever G is open in Y.
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