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1. (a) 9B RE ArdaSl-sprer s foa | 1

. Define’ ne1ghbourhood of a pomt

) @ d) <51 C‘T@ﬁs FH (Co915) S 4
d1(x, Y)=5d(x y); KyeX
mmﬂem@dl,xae%—qﬁrm‘@m 3
" Let (X, d) be a metnc space and let

d(x, y) =5d(x y) for x,yEX \
. " Then show that d1 IS a metnc on X.
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g9/ Or
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Define Cauchy sequence. Prove that in a
metric space- every convergent sequence
is a Cauchy sequence

(c) (X,d)‘ﬂﬁﬂ@@?ﬂ‘IWA,BcX.m

oAq9 GI~AC’B'=>A° cB’. )

Let (X, d) be a metric space andA, BcX.
Then show that AcB= A" cB’.

(d) V9 I @ O @GF T «Afed SR

ST GO SR S A | 4

“Prove. that 'in* a metric space: every
convergent sequence has a unique limit.

-5%{1/ Or
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Prove that in a metric space any
arbitrary - intersection of -closed sets is
closed

(e) mwwmaﬁﬂ@sfm—mi{@waﬁ
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. Prove that i ina metnc space each open
sphere is an open set. ‘
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T Let (X, d) be a COmpIete metric space and
Y, dy) be &, subspace of (X, d). Then
show that ¥\is closed =Y is complete.

2. (a)wﬁfﬁeza'—vmﬁmﬁiw 5 1

Wirife ' the deﬁmﬁon of continuous
y functlon ’

Yo

(b) wxaﬁq@zﬁmwAchmﬂm

T 3frA, Bmﬁf'ﬁﬁ%wa,ma-{@m
AWBﬁfﬁaﬂl“'m' 2

15T LetXbeametnc space andA,BCXbe
i d1$Jomt If. A, B both are..closed, then
:;show that-A and B are; separated
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Let (X, d) and (¥, dy) be two metric

spaces and f:X—>Y be a bijective

function. Then show that the following

two statements are equivalent :

) f is a homeomorphism.

(i) The set GC X is open if and only if
. i_ts image f(G)cY is open.

RN (X,d) @ s W WF A BcX

wﬁnmm{wmAqum’an

Let (X, d) be a metric space and let

A, Bc X be compact. Then show that

" AUB s compact.

(@

WXWY@DWWWf XY o
F 1 (4SA @ f, xq € X Fqe wRkw 27

A e ez AR S {x,) © X3 IR
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Xp = Xo X flxp)— flxg) A1
Let X and Y be metric spaces and
f:X —>Y be a fiinction. Show that f is
continuous at' a point "xg€ X, iff
flxp)y= fixg), - for every - 'sequence
{x,} c X with x, — xq.
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Show that a subset AcRin thezuistal

metric space R, is connected ifiand only
if it is an mterval '

{ Continued)

3. (a)

(b)

(c)

(5}

|z[7 A o=, 3% 2= ef®,

Write the value of |z|, when ‘z=e‘.e.
f@) =2+, (220 WEd f(z)=
u(r,e)-kw(r,e) TFES P 4 |
Express the‘function f(z)=z+£, (z#0)
in theferm f(z)=u(r, 8)+iv(r, Oz)

I f(2)4 wzvm Rz |z|<1® <=, =@

C‘T‘l@f@ % :
i fz) = L
lim 1) =3
(TR g IR 1)

If f(z);g,m the open disk |z|<1, then
showthat”.A i

lim =—
z—>lf(z. 2

(Use definition of limit) -
wYq/ Or

memﬁi‘:%ﬁmn’@
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w=z2.

Find gd% when w = z° A(use definition of

derivative).
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fl9=2> ¥R IQ@ FH-T|EA, AR

Boakal

Venfy Cauchy-Rxemann equatlons for
the function f(2g= z

( )>1memﬁ=ﬁww
5§$W‘WWI e
Determine the region " of 'the set
Im(l) >1-and-sketch xt :

z <
WW/ Or

Cﬁ@ﬂf(Z)?Wﬂﬁ@ﬂr@ﬁ
flz)=e *e™ A& f(z) AT w11

.+ Show that f/(z)-exists: everywhere when

4. (a)
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s analyuc

flz)= e""e"‘y and find f(z)

sin z3 qOW ﬁ"l@ I%NT >!

Write sinz in“exponential: form:: 3
(S A »f(z) ‘éx+y+z(3y x) W
ﬁmﬂtﬂl Wee g TRy
Show that the function Sy
f(z) 3x+y+z(3y x] ( y

o Y

2
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| 5. (a)

(7))
2 = x + iy TR 7 731, T8 e=1 +/3 1.
’Fmd the number , z= x+1y, where
=1+3i
: . WW [ Or
log (~ei)q I T S 1
Find the principal value of log(-ei).
R SR @ BT O 24T 4
Staté Jand prove  Cauchy integral
fgrmula.
%331/ Or
_[Cz+2dz? TH s ¥ TS C B w-g@
z=2e'° (OSG‘S'E).
Evaluate -
J‘ Z+2
c:
.. where C is the semi-circlez= 2e'®
©<ex<q7). j
CCEER (TR ’@"l"ﬂm o 2
Write the fundamental theorem of
algebra.
( Turn Over )
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(b) sin z TG BUoMA @S 2 9] |

( 8)

Expand the function sinz in Taylor’s
series

| WQ/’H/ Or
AN F A lim 2, = -1, TS

n—joo
(—~1)"

n2

Zp ==l o (n=12..)

Prove that lim z, =-1, where

n.—~»co
n

e (2 '
g =1+ 0 D)
n- Vs
Ao So1o(mictr B e Ot =4 | 5

State and prove Liouyille’s theorem.

¥4/ Or
— 1 . P ' . 1.
f(z)= T W'TKGI 1<z<3
wrfﬁzmmr{ﬁa CBS 23T T |

1
E d S5 1n a Laurents
xpand f(z) = Z+])(z+3) . o F

series in the domain 1< z <3,,
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