KJ-1354

B.Sc. (Part -111)
Term End Examination, 2020

MATHEMATICS
Paper - |

Analysis

Time : Three Hours] [Maximum Marks : 50
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Note : Answer any two parts from each question. All
guestions carry equa marks.

TS / Unit-|

1. (a) 3N 0<x<2n H Wad f(x)=x &l
YeRid & ael BRI gl 9|
HIfSTT |
Find the Fourier series for the function
f(X) =x in the interval 0<x<2m.
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(2)

(b) Tfsw fF ®em (0,0) W Tad a ©
W erEsherg T8l ©

XN
f(xy)= x2+y2

0, (xy)=(00)

, (xy)#(0,0)

Show that the function is continuous
but not differentiable at (0, 0)

Xy

—— , (X,¥)#(0,0
I e R
0, (xy)=(00)

(© S | R @ wdem @i
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2. (a) fag =it f& waFa swERl ®

b dx
N PPN

Prove that integral is divergent

b dx
fa (x—a)vb-x

() @ fe R[ab] @& m &1 M e
f & o< [a,b] W = w6 3=
ufEy %1 q9 guizy

m(b-a)< [ f (x)dx<M (b-a),if b2a.

Let fe R[a,b] and m and M are the
lower and upper bounds of function f
in the interval [a, b]. Then show that

m(b-a)< [ f (x)dx<M (b-a),if b2a.

(0 I s [0,1] H f(x)=x% &
fag =it & fe R[0,1] @

= |
3
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(4)

If f(xX)=x2 in the interva [0, 1], then
prove that fe R[O, 1] and

j;f(x)dx:%.

Th18 / Unit-111

3. (a) SU Hifegd TIRU & A HiSG
St foget z =+, 2,=0, zz=i W
fogatl  wy=-1, w,=i, wy=1 ¥

o o

gfafafa & ¢ |

Find the Mobius transformation that
maps points z; =-, z,=0, z;=i into
the points w; =-1, w, =i, wy=1.

5-4z
4z-2
gd |z|=1 &I THAA H ITHE g9 H
EIRA L g1 3 g9 & kX

(b) Toize f& fEifes wum@o w=

Ald hiITSU |

Show that the bilinear transformation
5-4z )

w=——7— transform the circle |z|=1,
4z-2

into a unit circle in the plane. Find
centre of that circle.
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(5)

(0 T wfmyg Tered & A % AMie
Hod 3Tk HUER 6 IMT W Bl Al
TR BT €
The modulus of the sum of two

complex numbers is always less than or
equal to the sum of their moduli.

318 / Unit-1V

(8) o fF (X, d) TF 3R& wAfe § &R
o fr=fafed ger 9 o ®

d*(x,y)=% VX, ye X

TUE fF o, X W TH FRE T

Let (X, d) be a metric space and d* is
defined by

d*(x,y)=% VX, ye X

Show that d* is a metric on X.

R T I
YIF DI ATHH UReg BT T
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(6)

Prove that Every cauchy sequence in a
metric space is bounded.

(c fas =ifsw f& fesdt R wmfe #
dgd =@l b Th Wee  9dTs
dga g T
Prove that in a metric space, the

intersection of an arbitrary collection of
closed set is closed.

Zh18 / Unit-V

5. (a) 3R& wufe & fau =) werl g™
fafge den fag =wifS@l

State and prove Bare Category Theorem
for metric space.

(b) 7= fafm (X, d) % e wafe @
M AcX, @@ Ted f:X—>R S
f)=d(xA) Vxe X & fear wmm %)
Th 99F Had © )

Let (X, d) be a metric space and A C X,
then function f:X—R is uniformly
continuous, where f(x)=d(x A)
vV xe X
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(c Tas =wifvt fF g&® gRe wHfe goH

T B T
Prove that every metric space is First
Countable.
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