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1 .
——, p>0 is convergert for

L n(ln n)°

p>1 and divergert for p<1. (6.5)

(¢) Prove that z

6. (a) State and prove ratio test (limit form). (6)

(b) Examine the conwergence or divergence o- the

following series. (6)
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(¢) Prove that the serizs

conditionally convergent. (6)
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(a) If x and y are positive real numbers with x <y,
then prove that there exists a rational number
r € Q such that x <r <y. (6.5)

(b) Define Infimum and Supremum cf a nonempty set

of R. Find infimum and supremam of the set

S:[l—(—:Di:neN,. (6.5)
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(c) State the completeness property of R, hence show
that every nonempty set of real numbers which is
bounded below, has an infimum in R. (6.5)

(a) Prove that there does not exist a rational number
r € Q such that r2 = 2, (6)

(b) Define an open set and a closed set in R. Show
that if a, b € R, then the open interval (a, b) is
an open set. (6)

(c) Let S be a nonempty bounded set in R. Let a > 0,
and let aS = {as: s € S}. Prove that inf (aS) =
a(inf S) and sup (aS) = a(supS). (6)

(a) Define limit of a sequence. Using definition show

that lim [

n—oo
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(b) Prove that every convergent sequence is bounded.
Is the converse true? Justify. (6.5)

1
(c) Let x, = 1 and - S Z(an+3) for n € N. Show

that (x,) is bounded and monotone. Find the
limit, (6.5)
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4.

(a) If (a,) and (bn) converges to a and b

respectively, prove that (anbn) converges to ab.

(6)

(b) Show that lim n'" =1, (6)

n—oo

(c) State Cauchy Convergence Criterion for

sequences. Hence show that the sequence (an>,

1 1
defined by an=1+5+ ------ +H, does not

converge. (6)

i . v . 0 .
(a) Prove that if an infinite series Zn_lan is

convergent then lim a, =0. Hence examine the
n—»0

0 n
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convergence of Z (6.5)

(b) Examine the convergence or divergence of the
following series.
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