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MATHEMATICS
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(Analysis)
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Note : Section ‘A’ is Objective type and is compulsory. It

should be written on the first page of Answer-

book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.
@Ug ‘37’ (Section ‘A’)

aglashedia U9 1x10=10

(Multiple Choice Questions)
& ST FHT—
Choose the correct answer :
() @ o= limsupgfa,[. T X a, AR 3
Ife—

P.T.O.

(i)

(iii)
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(A a<1 (T) a>1
(9) a=1 (T)a=0

If o = lim sup ¥Y|a,|. then Xa, is convergent
n—>w

if :
@a<l b)a>1
(cJa=1 (da=0
-q-ﬁ!r ﬂX)=mex,—TC<X<TC, dd
lj“ f(x)dx =
Tc —T
(31) 0 (F) 1
() -1 () =
T x _
If f(x)_me, T<X<T, then
lj“ f(x)dx =
Tc —T
(@) O (b) 1
(-1 (d) =

?TFGZP={a=x0, X1y, Xy = b} 3T=AUA [a, b] 1
FE A B A f() = k V x € [a b], 79
U(P. f) =

(31) b-a (d) 0

(H) k(b-a (?) k



(iv)

v)
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IfP={a=xy x

...... X, = b} is a partition of

the interval [a, b] and f(x = kV x € [a, b],

then U(P, f) =

(a b-a
() k(b-a

b
w |
(A) n<1
(F) n>1
Integral Ij

@n<1

cjn>1
ar u —
8 1+i)

T

(3:[)2

() 5

a(x—a)t?

(x —a

(b) O
(d) k

AR ®, afg—

(d) n=1
(Y)n>1

is convergent, if :

b)n=1
dn=1

(-2

P.T.O.
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z+1

(vi) A€ w="T(2) = , & T, o) =
z+3
3o-1 1-30
(@(%1 (EI)OO_1
-2m 20
(F) o1 () 1
z+1

If o=T(2= , then T, (o) =
z+3

3o -1 1-30
) — S —
-20 20
e Do

(vii) IS (R, d*) Toh Jo8 ek HHZ B AL A = [0, 1],

B=[1,2],d D (A, B) =
(1) 1 (F) 2
(|0 (?) 3

If (R, d¥) is a trivial metric space and A =
[0, 1], B =[1, 2], then D (A, B) =

(@1 (b) 2
(ON0 (d) 3

(viii) logg 2 ¥, Toh—

(27) B g () STufdy 9w
(9) quiich ¥&A  (T) UThidaeh &



(ix)

(x)
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log; 2 is, a/an :
(a) Rational number
(b) Irrational number
(c) Integer

(d) Natural number

I gl Al (R, d) H 3G A={1

qd (A)° =

W=

1
,29

(3) R (d) A

(F) ¢ (7) A
Inusualmetricspace(R,d),ifA:{l,%,é ..... }
then (A)° =

(@) R (b) A

(© ¢ (d) A

= S w9 (R, d) § ffafed § 9 &1
Hed § 2
(30 {1, 2, 3,...., 2021}

(d) N
(¥) @no, 2]
() {1}u [2%} v [3%} v [4, %} U oo

[ 6]

In usual metric space (R, d) which of the

following is compact ?
(@) {1, 2, 3....., 2021}
(b) N

() Q@ nNI0, 2]
@ {1} U [z,ﬁ} U [S,E} U [4,5} O,
5 3 4

@|us ‘'d’ (Section ‘B’)

g FANT G 5x3=15

(Short Answer Type Questions)

qe—  wut ure gy it g

Note : All the five questions are compulsory.

1. 3 a>0d b> 0, fag wifsu fah i

1

mne1 (@m + bnjé
AN ® p > 2 & foau |
If a> 0 and b > O, prove that i;
a a , prove tha = Tam+ br)g

converges for p > 2.

HIAT / Or

T f() = x, -1 < x <, h TIT HER G A
hifery |

I-77/22



[ 7]
Find Fourier series for the function

f=x-nt<x<m.

2. f(0=x g(d=e TR [~ 1, 1] H SATIH GIH H1eTqH

YHI 1 G hifST |
Taking f(x = x, g (1 = eX verify the generalized

first mean value theorem in [- 1, 1].

HAIAT / Or

T9TiEd T wHTRa j:Sizzxdx safirEr B

» sin? x dx s
i

Show that the integral L 5
X

convergent.

. SR o TeM f(2) = /|y | o forg W faweifies
T

Show that the function f{z) = \/|xy| is not

analytic at the origin.

HYdT / Or
<uied fop gfafesi o = Vz SR b & |z- 1] =4
FI AHDE |0 - 1| |0+ 1| =A% 6 H A=
HIA T |

Show that the mapping o = Jz transforms the
family of circles |z - 1| = A into the family of

lemniscates |o- 1| o+ 1| =A17?
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4. T TH (X, d) Teh ek T T A1 A = X, 79 9113

TR A°cAcCA.

Let (X, d) be a metric space and A c X, Then
show that A°c A c A.

HAIAT / Or

IS 1 (= 0) Teh IHT &A1 § 91 x Teh TRTS T
%,aaﬁq@ﬁ%rq% r+ xddl rxwwm%l

If r ( 0) is rational and xis irrational, then prove

that r + x and rx are irrational.

. fag #ifsT f& & s gufic faenia &, afe @)

Hhaat afc I fgdta 7o B

Prove that a metric space is separable iff it is

second countable.
HYdT / Or

e 1T For 5o uia: witerg oiie anie i
gl

Prove that every totally bounded metric space is

bounded.
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wWug ‘9’ (Section ‘C’)
g I uvT 5x5=25
(Long Answer Type Questions)
Hre— Tt Ut v AAfard ¥
Note : All the five questions are compulsory.

1. 37 % THI k1 %o fafean g fag wifsu

State and prove Young’'s theorem.
HAYAT / Or
Ed! Wetd £ (x) 1 HIRAX S0ft T i, Sl

-7n, SNd —-n<x<O0
Jx) =

x, S O<x<m
31d: Trfad hifsie fom L S S SO
8 12 32 52
Find the Fourier series of the periodic function

-n, when -nt<x<O0

f (9, where f(x]:{

X, when O<x<m.

21 1 1
Hence deduce that %=1—2+3—2+5—2

2. T & YA H1 HeA fafen v fag sifsm

State and prove Darboux’s theorem.

+ ... .

I-77/22 P.T.O.

[ 10 ]

HAIAT / Or

z:sﬁsﬁﬁjlxa‘ldx=1og(1+a)(a>_1).
0 lJog x

a _
Show that j;x 1

dx=log(l+a)(a>-1).
log x

. Tl e f(2) & Avaifties 8F & fou etavaes wfasry

fafen v fag ifsm

State and prove the necessary condition for f(2)
to be analytic.

HIAT / Or
g ifT foh Ycish Hfoa® ®q=Rul fSi&et had Th

ﬁaaﬁga‘eﬁﬁwl -1 ) derdmw

—Z zZ—-d0a

HhaT 8|

Prove that every Mobius transformation which

has only one fixed point o can be put in the

form 1 = 1 +A.

w—-Zz Z -0

. 1M R (X, d) T gl gafse 1 gz f %o

d*: X x X - RS d* (x, y) = min {1, d(x, y)}
S aRafod €, X Wt uies gl )

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 a bounded metric on X.
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HYdT / Or
fag sifse fo 9ot Te=eti 1 9g==a Q Juishiia
TE e
Prove that the set of rational numbers Q is not

order-complete.

5. f9g IS fo forel ek wafe (X, d) § F=fafea

FHIA T B—

(i) XT=53T

(i) X STIHHINT TG §

(iii) X % BWP

(iv) X guia: aRes Td g §

(v) aftfHa wefTss e (f.ip.) A6l X & e 99
ITGY==Al & GUE 1 TS ARG T

Prove that in a metric space (X, d) following

statements are equivalent :

(i) Xis compact

(i) X is sequentially compact

(iii) X has the BWP

(iv) X is totally bounded and complete

(v) Every collection of closed subsets of X

having f.i.p. has non-empty intersection.
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HAIAT / Or

A (X, d) Toh leh FHE § AN AMNA, : o e A} X
% gEg IT9Y=adl &1 Uh Hd ©, 39 YR &
N A, #0¢, 70 fag wifsg f | J A, F95 21

aen oen

Let (X, d) be a metric space and let {A, : a € A} be
a family of connected subsets of X such that
ﬂ A, # ¢. Then prove that U A, is connected.

aen oen

VDOVVVCOOVOY
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