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1. (a) If x,ye.R and x<y then prove that there exists peOsuch
that x<p<y.

(b) If a eR, BeR and y = {nee/n=r+s,re a,se p} then
show that/€R.

(c) Suppose a,b eRr find c eR* and r >0 suchthat

li -a 1=217 -i I rrt F -e F, .

OR
1. (a) State and prove an Archimedean property.

(b) Let a e Rand p={p eQ / -p-r ea -p-r e a,flor some r >01

then show that (1) B is cut (2) d + p -0*
(c) Prove that Jt2 ir.n irratjonal.

2. (a) Prove that countable union ofcountable set is countable.

(b) Prove that every compact subset of metric space is closed.

(c) Let .R be the set of all real number and cl : R x lt __> R

(i) d\x,y)=l if x+! (ii) d(x,y)=0 if .r= l,rhensnowrhat

d is metric on R .
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OR

2. (a) Show that the set l. is closed iff its complement is an open seL

(b) Show that a subset l- ofthe real line iRr is connected ifand only

if it satisfics the following property.

lf .r.-1,6 2'and x<:<J,then zeE.
(c) Prove that the set Z ofall integers is countable.

3. (a) lf f c X and P is a limit point of t then there et(ists a

sequence {f,}in f such thatP = r$.P,
(b) lf {K,} is a sequence of compact sets in a metric space X

such that K, = K,-, (n = l' 2,3,. . .) and f l^im diam K, = 0

then [l K,, consists of exactly one point.

(c) Provethat lf p>0then lim fi=0.
n-)@

OR

3. (a) Prove that D'Alembert's ratio test for convergence ofseries

(b) Suppose (i) the partial sum ,4, of la, from a bounded

sequence (ii) b0 >4 )b, )....t0 (iii) 
nlim 

b, = 0

then I a,D, converges.

(c) Discuss the converges of the series Z*


