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The figures in the margin indicate full marks
for the questions

1. (a) Real line is a metric space. State true or
false. 1

(b) Write when a metric space is called
complete. 1

(c) Define usual metric on R. 2

(d) Define Cauchy sequence in a metric
space. 2
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^ ̂  ^ ^ metric space. Show that any^on of open sets in JJf is open. ^

Or

a'TeS' sequence in
sequence. »s a Cauchy

of that a
«'mplement F-fe ^ ^ 5

Or

^ a metric space iy ̂
closed spherfs io that each

a closed set.
<flbeametrioThen show that i... • and AcX-

set . ""tenor of A is an open ,
6

Or

(.Xi d) be a mtx*^
Then show that and y c X.
separable. separable if X is

'"tentity ft,space. ty fttoction in a metric

one ^
spaces. "^Ple of homeomon)hic
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(c) Define uniform continuity in metric
spaces. 1

(d) Define connected sets in a metric space. 2

(e) Answer any two questions from the
following : 5x2=10

(i) Let(X, d)and(y, r) be metric spaces
and f:X-^Y be a function. Then
prove that / is continuous if and
only if f~^{C) is open in X whenever
G is open in Y.

(U) Let(X, d)and(y, r) be metric spaces
and f:X—^Y be a uniformly
continuous function. If {Xn) ^
Cauchy sequence in X, then show
that {f{Xn)} is a Cauchy sequence
in y.

(m) Let (X, d) be a compact metric
space. Then show that a closed
subset of X is compact.

(a) Write the condition when the complex
numbers [a, bj and (q dj are equal. 1

(b) The nth roots of unity represents the
n vertices of a regular polygon. Write
where the polygon is inscribed. 1
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W Write the r>^
condition that sufficient
represented bv J numbers
parallel. ^ ^2 become

Find the limit of .u
2-+< defined by '"tcUon /(^ as

2,6 1

[ 0 , 2 = 1

Or
^nte the A

.  t«"ns Of conjugate^e ^•'"Sate coordinates.

Ce.* Show that
da tot odst anywhere.

Or

/(^ = .
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^"Oio discontinuous'at
^"-^"teCauohy-Rie ""^^ytic Junction f"'

,'. .*+ly. f{^ — u + ii;^ where

P' (j Or
the line joihing^^jj^^e circle having

^2 as diameter.

( 5 )

4. faj Write the point at which the function
1 "I* z

/(^ s= is not analytic. i
1 — z

(b) Define singularity of a function. 2

(c) Write the statement of Cauch3r's integral
formula. 2

(d) Prove the equivalence of

A = A + ±
dx dz dz 3

(e) Find the anal3rtic function f{sij = u+iv,
where u = e* [xcosy - t/sin jjj, 4

Or

f dz
Find the value of the integral J

Z "" ct

round a circle whose equation is
|z-a| = r.

(a) Define radius of convergence. 1

(b) Write the necessary and sufficient
oo

condition that +^n) converges,
n=l

where and b^ are real. 1
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(C) Define a power series. 2

theor*» fundamentaltheorem of algebra. 6

Or

« a Taylor's

«• W Utiebe the radius Of
senes convergence of the

nsQ

Write the ra^-
the series convergence of

oo

Sn<V2"-i
naQ

(^) Choose the co
following • '^oot answer from the

(V divergent

(19 convergent

oscillatoiy
N conditionaiw
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(c) State and prove Laurent's theorem.

Or

1
E in a Laurxpand /(2) = -
^  (z+l)(z+3)

series valid for 1 < |2| < 3.

ent

★ ★ ★
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