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Q: 1. Answer the fo llowing by choosing correct answers from given choices. 3 

[ 1] The set of cluster points of the null set . qJ in IRl is 
[A] R [B] Q [C] N [D] qJ 

[ 2] In a metric space (JoJ p), its subsets M and 1; are 
[A] both open but not closed [B] closed but not open 
[C] open as well as closed [D] neither open nor closed 

[ 3] If a subset A of a metric space 11;1 is totally bounded then it is 
[A] complete lB] unbounded [C] bounded [D] connected 

Q: 2. Answer any TWO of the following. 

[ 1] Let X be a 1l011emp h- set and then filld and d : X x X ---+ R be defined by 

{
o : if .I - I) 

d( x y) = . then show that d is a metric on X. 
, 1 ; if x ¥ Y 

[ 2] For the discrete metric IRd , fiud (1 ) B [a; 2] (2) B [a; 1/ 2] 

[ 3] Prove or disprove that the empty set ¢ and singletone set are assumed to be 
connected . 

Q: 3. Defille Iilllit of a hUICt.ioll . Also prove t.hat 
lim [f(T) .r7 (T) ] = lim flr). lim g(:r.-) 

,I"---+U .1" ----7 0 .1'----70 

OR 

Q: 3 [AJ Let d : [O,}- j x [O,}-j ---+ IR l>e defilled by d(x. y) = sin 11: - YI . Show that dis 
a metric on [0, H 

[ B] If p (-md u are l1letrics for M a,nd if there exists k > 1 such that 

1 
kU(x , y) :( p(x, y) :( ku(x , y), '\Ix , y E M 

4 

6 

3 

then prove that p and u are eqivalcnt. 3 

Q: 4 [A] If E is any subset of the metric space M, Then show that E is closed. 3 

[ B] If G1 and G2 are open subsets of the metric space M, then G1 n G2 is also 
open in M. 3 
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OR 

Q: 4 [A] ProV(' that [0.1] and [a. b] arc homeomorphic. 3 

[ B] Let f be a continuous function from a metric space 11111 into a metric space 
lVh. If M1 is connected , then prove that the range of f is also connected. 3 

Q: 5 [A] If the subset A of the metric space CAl, p) is totally bounded, then prove that 
A is bounded. 3 

[ B] If (AI . p) is a complete metric space and A is a closed subset of M, then provo 
that (A. p) is also complete. 3 

OR 

Q: 5. State and prove generalized nested interval theorem. 6 
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