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1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. All questions are compulsory.

3. Attempt any two @arts from each question.

4. All qucstlon%@rry equal marks.
NG
@
. (@Let § b& non- empty. bounded setof R. Let 5< 0 and let
bS ={bs|s &S} Prove that inf(bS) =bsup$ and sup(bS) = binfS.

(b) If y isa positive real number, show that there exists n, € N such that

n,-lsy<n,

(C) Let X be anon- empty sct. Let f and g be defined on R and have bounded

ranges in R, Show that

sup{/(x)+g(x)| x € X) ssup{/(¥) |x€X}+sup {g(x)|xe X}
P.T.Os
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(d) Define a sequence {e,) by e, =(l +-’-|;) , VneN,
Show that (e, ) is bounded and increasing and hence converges. Also, show that

lim{e,) Lies between 2 and 3.

2, (a) State and prove Density theorem.

(b) Let A and Bbe bounded non- empty subsets of R and let
A+B={a+b|ae A4,beB}. Prove that sup(A+B)=sup A+sup B

and inf(A4+B)=inf A+inf B

(c) Let |, =[0,l] , neN. Show that {/,,n eN}is a nested sequence of intervals
n

and ()7, ={0}.

neN

(d) Examine the convergence of the series Z,m:"”z
n=l
™
g\
(a) State and prove Monoto\&@%onvcrgcncc Theorem.
1
(b) Let(x, )bea sequ%&@é\of positive real numbers such that .],'_?l (xn/ ™y =L exists.

}.p)

Prove that if L < 1, then (x;; ) converges and 'l,i_’m (x, )=0.
, g '
(c) Prove that lim (ni%)=.
(d) Use the definition of the limit to show that li_.rg (xn) =0, where
x, =1/In(n+1),forn€N.Also find KeNrore =% such that

|x,-0)<e, Yn2K.

(a) Let X =(x, ) and Y = (y») be sequences of real numbers that converge to x and
y respectively and if y # 0. Then the quotient sequence X/Y converges to X/y.

. inn
(b) State and prove Squeeze Theorem. Also find l‘_."l (S"";,")
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(¢) State Cauchy‘éonvcrgcnce Critcrion for Sequences.
LetX = (x, ) be defined by %, =1,x, = 2and X = > (X + )
for n > 2. Prove that the sequence X is convergent,

(d) Discuss the convergence of the sequence (x,, ), where

1, 1 1 ‘
Xp =g dopt e +-’;;,forcachnEN.

3. {a) Suppose the kth partié'l sum of 2.:,, is 5, 7%' Find the corresponding
ne|

series and general term x, . Prove that the series converges and then find the
limit. '

\ o1
(b) Prove that the harmonic series Z—l— diverges (despite the fact that hm; =0
n

{c) Test for convergence, the following series:

OXSECRERCIECAR

nwl n §s\\b

(d) Show that the sencs\®~ * -3; T + -, p > 0 converges absolutely
forp>1 and itionally for 0 < psl

6. (a) Prove that if Za,, is a series of positive terms and that its partial sums are

axl

bounded, then > a, converfes. Show that this is not necessarily true if  a, IS
»2) . )

not a series of positive terms.
(b) State and prove the limit comparison test. - '
(¢) Test for convergence, the following series:

(i) 1+ + A o — 4
(i) 2n=13-n-(—1)"
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{d) Define absolute and conditional convergence of an alternating series. Show that

- . .
the series 25—1%-1 is conditionally convergent but not absolutely,
N

(100)
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