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- Note : Attempt Five questions in all, selecting one
question from each Section. Q. No. 1 is

compulsory. All questions carry equal marks.

1. (2) Explain Semi-Metric Space with example.

(b) If A and B are subsets of a metric space

(X, d), then (AuB)zxuﬁ,
(c) Define Isometry. Also prove that Isometry
is a uniformly continuous function.
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Prove that :
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© tan ‘ax—tan”" bx T
I- ........... -dx = —log

J0 X 2

Discuss the convergence of the improper
w dx '
integral _‘-a ;’,,‘(a > 0).

Check the derivability of the function
f(z)=Z in complex plane.
If w= f (2) is 'a"r‘egular function of z,

prove that :

2 2\
62x2+82y2 log] ¥ (z)|=0.

Section I

Let (X, d) be a metric space and let
(Y, d*) be a subspace thereof. A subset B
of Y is d*-open iff there exists a d"-open
subset G of X such that B = G U Y.



(b) Define Metric space. Prove that the set of
all continuous real valued functions defined
on the closed and bounded interval

la, b] has a metric defined by
d(f,g) =sup{|f(x)-g()|:x €la b}

3. (a) Show that the interior set of subset of a
metric space is the largest open set
contained in A.

(b) Prove that the metric space R, d) is
“complete, where d denotes the usual

metﬁc.
Section II

4. (a) If X, d) and (Y, d*) be metric spaces
and Y be complete. Let A be dense subset
of X. If f: A —» Y be uniformly
continuous on A, then f can be extended
uniquely to a uniformly continuous

function g : X — Y.
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Prove that a metric space is sequentially

compact iff it has the Bolzano-Weierstrass
property.

A metric space (X, d) is compact iff
every collection of closed subsets of X
with finite intersection property has a
non-empty intersection.

A metric space (X, d) is disconnected iff

there exists a non empty proper subset of

X which 1s both d-open and d-closed.

Section I

Discuss the convergence of the integral :
m — —
fo x" e dx

Examine the convergence of the integral :

j-w sinx
0 xp

db.
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7. (a)
(b)

8. (a)
(b)

Evaluate the integral :

i
oo fan  OX p
{ ———5=dX, where o > 0.

0 x(14x°)

Show that :

o sinaxsinbx | a+b
j dx = —log .
0 - 2 a-b

where a > £ > 0.

Section I'V
Show that the function :
(2)°
f@={2 ="
|0, z=0

is not differentiable at origin, although the

C-R equations are satisfied at that point.

1 -
Show  that u= ',;108; (x2 +y°) 18

harmonic and find its harmonic conjugate.
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9. (@ If f(z) is an analytic function of z, find
f@) if u—v=(x-y)x*+ 4xy + yz),

(b) Prove that an - analytic function with

constant modulus is constant,
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