Question Bank

B.Sc.(H) Mathematics- Il sem
Real Analysis

Q1. LetA= {n + i |n € N}. Compute sup A and inf A if they exist. Also give proof.

n
Q2. By using the definition of limit, find the limit:
lim,_+/n? +sin(n!) —n
Q3. Let a, be an arithmetic progression where a,, >0V n € N. Define
—% 48 48,
Xp =T+ttt

By using Cauchy criterion, show that the sequence {X, } diverges.

Q4.  Discuss the convergence of the sequence {X,, } where

Xn =14+ + o+ g keN.

Q5. Check whether the following sequence {X;,} is convergent

3 1
X1 ==,Xp41 =2——,forn>1.
2 Xn
If yes, find the limit.
x
Q6.  Suppose {X,,} is a sequence of positive real numbers and y,, = ) ; .Then which of
+Xn

the following are true? Explain each.

1. {X, } is convergent if {V,, } is convergent.
2. {¥Yn } is convergent if {X;,} is convergent.
3. {X;,} is bounded if {}, } is bounded.

4. {Vn} is bounded if {X,,} is bounded.

Also, if }; x, = L where L is finite and V,,= Xy, +X5, 41 +Xn 43 , then does the series
Y. v, converges? If yes, find the sum.



Q7.

Qs.

Qo.

Check the convergence or divergence of the following sequence:
cos1 cos 3 cos2n—1

0] Xn = 3 + 32 +°“+3—n,nEN.

i)y xpp1=1—{/1—-x, Vn=>21,x,<1

Check whether the following sequence {X;, } is convergent

3 1
xlzz,xn+1=2—x—,forn21.

n

If yes, find the limit.

Check the convergence or divergence of the following series:
_ (-1D)™/n+logn
i) n=1
1
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