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(b)
3. (a)

S-677

4)

Unit-1 5/11

FhedeF-1
Define limit point of a set in a metric space.
Show that a subset A is closed if and only
if A contains all of its limit points.
ckedmee Ojcked mecee™ ce ekedmee mecelUele ked mescee eyevo
fede heejYeeecele kedeepeS~ OMeeFS ehed kedeF mecellele A
medele n Ueo Deej heddeue Useo A ce Gmeked meYee mescee
eyevo meceeenle n~
Define a complete metric space. Prove
that if X be a complete metric space, then
a subspace Y of x is complete if and only
if it is closed.
ekedmee heCe Ojeked mecee Kede heej Yeeecele kedeepeS~ emeee
fedeepeS eked Ueeo X Sked heCe 0jeked mecee™ e, lee Gnelede
Ghemecee™ Y Yee Sked heCe ojeked mecee™ neiee Ueo Degj
fealeus Useo Jen melele ne~
Prove that if a function f(x) is bounded
and integrable-R in [a,b], then |f(X)] is
also integrate-R in [a,b].

emeae keieepeS eked Ueeo kedeF Hedueve £(x) Devlejeus [a,b]
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Note : Attempt five questions in all, choosing one
question from each unit. Question No. 1
is compulsory.
lelUeked FheseF me Sked eMve Uevele nS, kedue heele Tebvee kede
nue kedeepeS~ feMve me. 1 Desveleele n~

1. Attempt all parts : 15/30

meYee Yeeie nue kedeepeS :

(a) Define an open sphere and a closed
sphere in a metric space.
ekeAmee Ojeked mecee ce Sked eJedele feeue Sked meJeoe

iegue kede heejYeeecele KedeepeS~
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(b)

(©)

(d)

(e)
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)
Define Dirichlet's test for alternating se-

§ sinn
- - o
ries and show that the series a I
n=2 Og n

is
convergent.
SkedevlejCe ReCee Jeeuee e[ejleues peele kede  jYesecele

y | ’ y § sinn
edeepeS leLee emege kedeepeS eked ReCee n6:12 log n

DeeYemeeje
n-..

Find the radius of convergence of the fol-
lowing power series.

avecve leele ReCee kede DeeVemeejle eSeplUee teele kedeepeS

o (2N
Ay~

Test the convergence of the following im-

proper integral.

avecve Deveelele meceshedue hede DeeYemeselee hede hejeffeCe
fedeepeS

X8
Show that an even function can have no
sine terms in its Fourier expansion.

OMeeFS eked ekedmes mece Hedueve kede fiedeejUej ReCee ce kedeF

pUee bej vene nelee n~

Q)

(9)

(h)

a
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3)
Find all values of z such that e* =1 +i,/3.
z led meYee ceeve Yeele kedeepeS peye ek e2 =1 +i/3 N~
Show that the following function is ana-
lytic everywhere :
OMeeFS eked evecve fedueve meleSe JeMueeceked n
e* (cosy + isiny)

Prove that :
L G

C is the upper half of circle |z]=1 from
=—1toz = 1.
pene C Jele |z]=1 lele z=—21 me z = 1 leked Kede
Theje Deege Yeeie n~
Find the residue of the following function
atz=0 :
evecve fiedueve kede z= O fej DeleMe<e %eele kedeepeS :
o
a

z

f(t) =

Find the fixed points of the following trans-
formation :

avecve oufieevlejCe ked Dehejleleveelle eyevo Yeele KedeepeS :

3z +4
wW =
z-1

P.T.O.



8. (a)
(b)
9. (a)
(b)
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(8)

. Sin3z

C dz
cz+p/2

Unit-1V 5/12
FhedeF-1Vv
Expand in Laurent Series valid for 1<|z|<3
the following function :
evecve fedueve kede ueejeve ReCee ce edemlee] KedeepeS, pee
1<|z|<3 kei eueS he® n :
@)= —1—=
(z+1) (z+3)
Define the zeros of an analytic function
and prove that they are isolated.
ckeimee JeMueeceked Hedueve ked eueS MevUeked  heej Vesecele
fedeepeS leLee emee kedeepeS eked Je edeUeoed nele n~
State and prove Cauchy's residue theo-
rem.
fedeMee hed DedeMece fecele kede hedleve keieepeS Sl emece
fedeepeS~

Show that : OMgFS ke :

¥ X2

‘ dx =
S+ ¢ +9)

p
6

(b)

(@)

(b)
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(5)
ce feejyeee Sl jeceeve-meceekeiuevesle ne lee £ Yee
[a,b] ce jecseve-meceskeiueveeUe neiee~
Calculate the value of upper and lower
Riemann integrals for f(x) in the interval
[0,1] :
dueve £(x) ke GUUe Deej evecve Jeceeve-meceskedueve hede
ieCevee Devlejeue [0,1] ce kebeepeS
f(x) =41- x2 , x rational (feejcelk)
=1-—x ,xirrational (Dekejcslk)
Unit-11 5/11
FhedeF-11
Define uniform convergence of a sequence
of function. Show that the following se-
guence is not uniformly convergent onR :
ekedmee Deveredce ked Sked meceeve-DeeYemejCe kede hee Yeeecele
ledeepeS~ OMeeFS ehed evecve Devestice, R hej Sked meceeve
DeeYemeejle veme n

I nx U
f.(X) =i —=—=v
() 71+n2x2g

Show by giving sufficient reasons for any

X

P.T.O.



dx @=1 n®(@+nx?)¢{

(6)

reledile keiejCee kede ole NS OMEFS e fellked x led eueS -

d €f 1 t 2 1
n=1 n? (L+nx?)?

L

5. (a) Prove that :

aa+b sinqg¢

C Iogg

emeae KedeepeS eked

Z cosecqdq = psin™ ab¢
a-bsingg gaé (a>b)

(b) Prove that fxy! fyx at the origin for the

f(x,y) =x* tan™* ¢

following function :

emeae kedeepeS eked ceue eyevo hej fedueve kefe fxyt fyx:

C ax ¢
YE. y?tant X5 x10,yt 0

eXg Ye

=0 else where
Unit-111 5/11
FleeF-111

6. (a) Define an analytic function of a complex

S-677

variable.

If f(z2)= u(x,y)+iv(x,y) is analytic in a do-
main D, then show that at each point
z=Xx+iyinD:

meecceRe Uej ked JeMuescehed fedueve Kede feejYeecee ogepeS~
U0 f(2)= u(x,y)+iv(x,y) Skei #% D ce Jeueeceled

(b)

€Y

(b)

S-677

(7)
n, lee oMeeFS eked lelUeked eyevo z = x+iy hej
Tu_Tv fu__ v

ix Ty’ Ty fix

Define elementary transformation. Deter-

mine the region in w-plane of the area of

z-plane bounded by the lines x=0, y=0,

x=1, y=2 mapped under the transforma-

tion given below :

leejecYeked mheevlejCe kede heejYeeeele kedeepeS~ evecve

aheevlejCe keie Deleeie kedjle nS z-leue ked #eSe pee

jKeDe x=0, y=0, x=1, y=2 Etje mcyeee n

w-leue ce Teelesyesyele hedeepeS Ueeo
w=z+(2-1)

If f(2) is an analytic function within a closed

contour ¢ and z, is any point within c,

prove the following :

Ueo Hedueve f(z) Sked mejue mekele kevSj c ked Devoj

Deej Gmeked Thej JeMueeceked ne Deej c ked Devoj z, hedeF

Bevo ne lee emeae kedeepeS

1 . 1@
f = —(C —=—d
(Zo) 2pi§ zZ- z, z

Evaluate the following if c is a circle |z|=5.

evecve kede ceeve Yeele kedeepeS pene c Sked Jede |z]=5

P.T.O.



	Page 1
	Page 2
	Page 3
	Page 4

