(2(6th Sm.)-Mathematics-H/CC-13/CBCS)

2023

MATHEMATICS — HONOURS
Paper : CC-13
(Metric Space and Complex Analysis)
Full Marks : 65

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

N, R,C, Q denote the set of all natural, real, complex and rational numbers respectively.
(Notations and symbols have their usual meanings.)

Answer all the following multiple choice questions. For each question 1 mark for choosing correct
- option and 1 mark for justification : 2x10

‘Which one of the following is not a metric on C[0, 1], where C[0, 1] is the collection of all real

(@) dx»)= sup |x(1)- ()] (i) d(x,y)= inf |x(1)= ()]
E oyl 0=<r=<1 0<r<l
1 1 5 2
= [1x0) - yio) dr () 463 =1 [(x)-y(0) a
0 0

y closed (i) closed but not necessarily open

_ -ﬁa}} ~ (iv) neither open nor closed.
 subspace of R2, with usual metric, is not complete.

(i) Y=NxN
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13/CBCS) (2)

xeR} is

(i) a half plane

(iv) exterior of a circle.

ble only at z=0 in C.

s 24"
ogver_gcnce- of the power series T

(i) 1
(iv) Ya.
e.’.
: dz
‘zz—Sz+6 {

(i) 2me3i
(iv) 2mi.
le number of fixed points of a non-identity Mobius transformation



(3) (2(6th Sm.)-Mathemarics-1/cc-13/0BCs
Unit - 1
(Metric Space)

Answer any five questions.

Let (X, d) be a metric space and let A4, B X. Then show that
- (@) diam (4U B) < diam(4) + diam(B) + d(4, B)

3+2

(Y, dy) be a metric subspace of a metric space (X, d). Let A < Y. Prove that interior of A in (X, d)
a subset of interior of 4 in (Y, dy). Give example to show that the equality may not hold.  3+2

y 63:211'”(‘)“}’(’) l, Vx, y € C[0, 1], converges to a function z e C[0, 1] if and only if the
-y J ’ ,

converges uniformly to z on [0, 1]. 5

n. If diam(F,) = 0 as n — oo, then prove that an contains exactly one element.

d for (@, d,)? (d, denotes the usual metric). 4+1

- two metric spaces and 4 ¢ X. For a function /: 4 — Yand a € 4. it is given

uence {x,} in 4 converges to ‘a’, the sequence {f(x,)} converges to f(a).
nuous at ‘a’.

¢ space and 4 c X. Define f: X —> R by S(x) =d(x, 4). Prove that f is
n X 3+2

e. :I'hen prove that the following statements are equivalent.

e ' ;a; metric space (X, d) is closed and bounded.
_’ghces in a metric space (X, d) such that {x,} is Cauchy and
) is also Cauchy. 342

ce and let /'be a contraction mapping on Y. Prove that there exists
5
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Unit - 2
(Complex Analysis)

Answer any four questions.

0. a) Show that the stereographic projections of the points Z and are reflections of each other in the
- equatorial plane of the Riemann sphere.

:Show that the transformation w=1_2 transforms | <1 into the right half plane Re(z) 0. 3+2
! 1+z

z=0z

GO 2 243
an ‘analyuc function, then show that g+; | f(2)] —4|f ()] -

0

. n
(=T 243

n=0

, Where y(f) = Re'" for 0 <¢<m and R > 2.

243



