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B.Sc. (Part-III) Examination, 2020
MATHEMATICS

Paper - |
(Analysis)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

A ;W g e § TS Ye & Pl Al W &
DI Ty & 3 q9H £
Note : All questions are compulsory. Attempt any two
parts from each question. All questions carry
equal marks.
gbis-I / UNIT-I
Q. 1. (a) 3Wd Wewr & oked 7 Mg iR

State & prove Abel test.
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(2)
(b) & W F o a0 W & Ry @ fag

il

State & prove Young's theorem for two
variables.
(c) 3T -t < Xx < T H B f(x) = x + x2 &

BRR AT U DI dqon gy {6

Find the Fourier series of function f(x) = x + x2

in interval -t < x < 1. Also deduce that

gprs-1II / UNIT-II
(a) fig o & e ke ®w= AW
Giicagnice i
Prove that every monotonic function is

Riemann integrable.
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(b)

(c)

(3)
afg f(x) = x2, x € [0, a] : a > 0 d c¥fze fF

a3

a
f € R0, a] T 'f x? dx =—-
0 3

If f(x) = x2, x € [0, a] : a > 0 then prove that

a N a3
f € R0, a] & J x“ dx=—
0 3

goisd & j: sinx?dx 3R 21

[e o)

Prove that I sinx?dx is convergent.

0

gpis-III / UNIT-III
gl w = f(z) = u + iv [Ioaifte e &
U—v=eXcosy—siny) dd w Pl z & T& &
§a il
If w = f(z) = u + iv is analytic function &
u-—v =eXcosy — siny) then find out the
value of w in terms of z.

PITIOI
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(b)

(c)

(4)

ANTTT BUFROT 31 DIt 3T 0, 1 JAT 00 B
w1, i, -1 R yafufa a&=ar 2

Find the mobius transformation that maps 0,
1, & o into 1, i, & —1 respectively.

afc f(z), z99aa@ & &9 D # z &1 fawoilvs®
®ed 81 Td D ¥ fl(z) # 0 a9 Rig R &
gEer w = f(z), &7 D & ¥ g3l W
PG B 2l

Let f(z) be an analytic function of z in a

domain D of the z plane and let f(z) # O

inside D, then prove that the mapping w

f(z) is conformal at all points of D.



Q. 4.
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(@)

(3)

gBR-IV / UNIT-IV
T d U 3iRad Twd X W 06 @& &l =

*7 ¥ TR wer d*(x,y)=% el

M>0,xyeXdd agd 6 d*, X ® &
& ¢l

Let (X, d) be a metric space. A mapping
d* is defined such that d*(x,y)z%&a

where M > 0, &+ X, y € X then show that d*

is a metric on X.

Rz 0 f5 ol o e & v R

e, fagd S diar gl

PITIOI
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(c)

(@)

(b)

(6)

Prove that in a metric space, every open
sphere is an open set.
Rig SRR 75 adie e § Tim e sema
IRez g gl
Prove that in a metric space, every Cauchy
sequence is bounded.

gpiR-V / UNIT-V
SR dat g & fofed 7 fig SR
State & prove Baire’s category theorem.
g (X, d) 3R (Y, p) & W& @A & o

f: X > Y s dad ®ed & a1 g oo &

UE WEd 9Ywdd B 6ad e 9ed andl ©l



(7)

If (X, d) & (Y, p) are two metric space &

f: X = Y is continuous function, then prove

that every continuous image of compact set

is compact.

(c) fowrR wo folRed wa fag iR

State & prove extension theorem.
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