ANALYSIS-II
I

. Paper-V (Semester-1V)
Time Allowed : Three Hours Maximum Marks : 36 |

‘Note : Attempt two questions each from Sections A and B carrying 5% marks each, and theentire |
Section C consisting of 7 short answer type questions canxmg 2 marks each.

SECTION
| (a) Prove that a monotonically decreasing sequence {a } converges if and only if it is
l{;ou}nded below. The limit of {a_}, when it converges, IS the greatest lower bound c%f
a}.
. 0 a'l'.l
(b) Discuss the convergence of the series Z X where x> 0,2 > 0.
I1. (a) Apply Cauchy's General Principle of cc:‘ﬁ:vergence to.show-the convergence of the
sequence {ani, where
| ]
a =l+—+—4erens +— : '
JRRRCTIE™ (-1 n* 3

: _ 21,3,5 ......... @n-1) 1 o
(b) Discuss the convergence of the series 2.4.6....(20) n° where a 1s |

constant. 2
I11. a) Prove that everﬁ sequence contains.a monotone subsequence. 3
Eb Show that for the series |
| D T S B B N . l
-_+_+__2+_2+_T+_?T+-T+_l-+ ...........
2 3 2° 3 20 3 2 3 .
Cauchy's Root Test indicates convergence, while D'Almert's Ratio Test is |
Inconclusive. N vy |
V. (a) Let{a}bea secP]Iuence of positive real numbers such thata , =(a +a_)foralln2 |
2. Then prove that {a_} converges to (a, + 2u,). S 3
L) 5 7
x> X X
(h) Prove that the series X-T+_5_-_—'I_+ ---------- is convergent for—1 < x <1, 2% |
SECTION-B
V. (a) Test the sequence {-l:n—“i—z} for uniform convergence on the interval [0 1]. - 3
n°x
(b)\ If ma,_,and f{x) = Za,x" —»sasx—> |-, then I a_converges to the sum s. 2%
nx (n-1)x

for uniform convergence and continuity

i +
VI. (a) + Testthe sc?rles Z[+n’x’ TP
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VILI.

VIIL.

1X.

(b)

(a)

(b)

(c)
(d)
(e)
(H)
(g)

of the sum function for all values of x. 3

xl x.\ L7
Show that tan! x =x -—3—+?+7+ - for—=1 € x < 1. Also deducé that
LI 1 N 11 N :
a 3 HG T T 24
Test the sequence {xe™} for uniform convergence on the interalh[0 1]. 3

Let zﬂ,,X" be a power series with unit radius of c¢onyvergence nad let f(x) =
At
Zﬂnx“ , =1 <x < 1. If the series £a_converges then.prove that lim_, f(x) = Za_.
[1]
2%
" x[lhli

n(n+

3

Examine for term by term integration the series Ex"' (1 =2x") for0 <x < 1. 2%
SECTION-C

Show that _Elog(l +X)= i(—l)" n for |x] < I.
n=1

Discuss the convergence of the series Z r'*¢" where r > 0. .
Find the radius ol convergence and interval of convergence of the series

o

D> (n-2)!x"2.

Prove that lim nyn=1.

n—hr

n|.
Show that §=—pis a null sequence where a > 1.
a

="

2n

S

|
Ifa, =1+ find a positive integer m such that |a, —1|< 7o foralln2m.
Discuss the convergence or divergence of the series Z\In’ +1-n.

. x"
Show that the series ZF converges absolutely for all x. (7x2=14)
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