W SEM

2023

4

Total No. of Printed Pages—7
6 SEM TDC MTMH (CBCS) C 13

2023
( May/June )

MATHEMATICS
( Core )

Paper : C-13
( Metric Spaces and Complex Analysis )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks
for the questions

MATREWRTICS

1. (a) Realline is a metric space. State true or

false.’ ' 1
(b) Write when a metric space is called

complete. i
(c) Define usual metric on R. 2

(d) Define Cauchy sequence in a metric
space. 2
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(3)

() - Let X be a metric space. Show.that any () Define uniform continuity in metric

union of open sets jn X is open spaces. 1
Or (d) Define connected sets in a metric space. 2
aSlhow th.at every convergent sequence in : (e) Answer any two questions from the
metric space (X, d) is a Cauchy following : 5x2=10
Sequence, ’
(i) Let(X, d)and (Y, r) be metric spaces
(0 Let X be a metric g : and f: X —>Y be a function. Then
Subset F of X is ckfz;e'. Show that .a ‘ prove that f is continuous if and
. Complemient - jq open if and only if 5 only if £™}(G) is open in X whenever
' ) ) G is open in Y,
Or
In a metric (i) Let(X, d)and (Y, r) be metric spaces
Spay : . .
closed sphe rl: i:e ;X,l d), show that each and . f: X>Y ‘?e a umfm:mly
@ Let X Closed get. contu;luous functu?n. If {xp} lls: a
Then » d) be g Metric space Cauchy sequ.ence in X, then show
show that i . and Ac X. that {f(x,)} is a Cauchy sequence
set. . ‘nterior of 4 ig an open ' “in Y. ’ :
Or ’ (i) Let (X, d be a compact metric
Let (X space. Then show that a closed
higd :c)):e t: Metric space ang y < X subset of X is compact.
at yj .
Separable, S Separable if X is
: ' 3. (a) Write the condition when the complex
2. ([ : . numbers and are equal. - 1
( ) ?eﬁne an j denﬁty fu . (a’ b) (C, @ q
Pace, Nction in a metric (b) The nth roots of unity represents the
)  Write one « 1 n vertices of a regular polygon. Write
Spaces, SXample of homeomorphic 1 where the polygon is inscribed. 1
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(d)

{e)
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Finq the Cay
an analytie
Zzx+iy,

Chy_ :

nctliilrelm In equations for

F@ =u+iy, where
. Or
Find the o .
. i quatio'
thehne“"- nofthe . .
jo circle h

ne 22 as diamet::.m ¢

4 o~

4. (a)

(b)
(c)

(@

(e)

5. (a)

(b)
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(S)

Write the point at which the function

f(@ =%_+_z is not analytic.
-z

Define singularity of a function.

Write the statement of Cauchy’s integral
formula. ,

Prove the equivalence of
d o0 0

— D

ax oz 0%
Find the analytic function f(2)=u+iy,
where u =e*(xcosy-ysiny.
Or
Find the value of the integral j-iz—
’ z-a
round a circle whose equation is

|z-al=r.

Define radius of convergence.

Write the necessary and sufficient

condition that Z(an +ib,) converges,
n=1
where a, and b, are real.
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(c)
(d)

. 6, (a)

(b)
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Expand fi15

(6)

Define a power series.

State ang ‘Prove the fundamental
theorem of algebra,

Or

%8l+2) in a Taylor’s
series aboyt z=0, -

Let Rbe the rag;
series

20, 2"
n=Q

Then write the radiug of convergence of
the serieg

(i) oscillatory

(iv) conditionally Eonvergent

PR S i |

us of convergence of the -

(7))

Expand f(9)=

Or

1

in a Laurent
(z+1)(z+3)

series valid for 1<|2|<3.
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