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[Time: 1:30 Minutes] [Max.Marks:50]
Please check whether you have got the right question paper.
N.B i.  All questions are compulsory.
ii. Figures to the right indicate full marks.
Q.1 A) Attempt any one: 08

a) 1f (M, p) is a complete metric space for eachn € I, if F, is a closed bounded subset of
MsuchthatF;, 2 F, 2 -2 E, 2 F,,;; 2 - and diam. F, - 0 asn — oo , then prove
that N, —, E, contains precisely one point.

b) If f is a continuous function from the compact metric space M, into a metric space M, ,
then prove that the range f (M) of f is also compact.

B) Attempt any one: 07

c) IfI* denote the set of all bounded sequences of real numbers, if x = {x,};-; and

y = {y,,}_; are the points in I*, define p(x,y) =% |x, — v,,| , show that p is

metric for [*.
d) If A and B are open subsets of R, then prove that A X B is a open subset of R?.

Q.2 A) Attempt any one 08
a) If feR[a,b]landa < c < b, thenprove that f € R [a,c], f € R[c, b] and also prove

L=+ Ff

b) If the series gao + Y -1(a, cosnx + b, sinnx) converges uniformly to f(x) on [—m, ],
then prove that it is the Fourier series for f(x) on [—m, ].

07
B) Attempt any one:
c) Show that: lim,,_, 1 [sinE +sinZZ + .- +sin 2—”] =2
n n n n Vi
d) Find the Fourier series expansion for f(x) = |x| in [-m, 7].
Q.3 A) Attempt any one: 05
a) If A is subset of the metric space (m, p), and if (a, p) is compact , then prove that A is
closed subset of (m, p).
b) If f'(x) = 0 for every x in the closed bounded interval [a,b], then prove that f is
constant on [a,b].
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B) Attempt any one: 05
c) If f:R? - R?isdefined by f(x,y) = (y,x) for all (x,y) € R? , then show that f is
continuous on R2.
d) Prove that: 2= < [2 -2 gy < ¥
9 ¢ Sinx 9
Q.4  Choose the correct alternative and rewrite the sentence: 10

1) The discrete metric space (R, d) is denoted by :

a) R¢ b) Ry c) R? d) 1®
2) in a metric space M the subset E of M is closed if <

a) ECE b) E=¢ c) E=E d) E=R'
3) Union of infinite number of closed subsets of metric space .

a) Closed set b) Both open and closed set

¢) Compact set d) need not be closed set
4) if f is continuous on [a,b], then threr exists ¢ € (a, b)such that fabf(x)dx =

a) f(a)(b—oc) b) f(b)(c—a)

c) fle)(b—a) d) fe)(b+a)
5) Foralln, ffﬂ cos xdx = (

a) —-m by m c) O d) 1
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