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Answer Four Questions only.

(01) (a) Using the definition of limit, Prove each of the following.
o qi 4n?f-g8 .. . n
0l oy =2, (i) im o= 1.

(b) Show that

. 1 1 1\
‘ ilj?o( nm+ Vn232 + m+\/n2+n) o 1‘,

(c) Let {x,) be a convergent sequence such that lim x,, = 1. Prove that

00

lim xf =1 for eachk € N .

n-»co

Does it follow that lim x! = 1 ? Justity your answer.

T—>00

(02) (a)letu, =+7 and Unyy =47+ u, foreachn € N. Prove that
(i) (uy) is monotonically increasing,
(i) {u,)is bounded above,

1++v29

(i) * (u,) is convergent and lim U, =

n—eo

(b) Let (x;,) be a monotonically increasing sequence. Prove that

1 . . . .
<; =1 x,(> is also a monotonically increasing sequence.




(03) (a) Using the definition of a sequence diverges to infinity, prove that the se'quence

<2n3+3

n2+1> diverges to oo.

= :niseven
(b) Let {x,) be the sequence given by x,, = nzl ' -
» = nis odd

(i} Prove that lim Lo

n—oo N

(i) Show that the subsequences (x,,,) and (x,,_1) converge.
(i) Using Sandwich theorem show that(x,,) converges.

(c) Find the limit superior and limit inferior of each of the following sequences.

i )= (1Y) 0 o= (12

{04) (a) Write down the definition of Cauchy sequence.

‘ N . 3
Prove directly from the definition that the sequence given by a,, = E’;—J}I for

Eachn € N isa Cauchy sequence.

(b) Show that ( ﬁzli) is not a Cauchy sequence.

o 1 1
(C) Show that anlm = Z

(d) Suppose Yo, ar™ ' is a convergent geometric series. Prove that

LT —1

n-1 n-1 _ 4~

D AT is a convergent geometric series and Yo, ar for

-1

each m € N.

(05) Determine the convergence or divergence of each of the following series:

() s (54 55) (1) 252y (VI F nF —n?),
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577.
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(V) Zn:’l 2n +5'
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(06) (a) Determine the radius of convergence of each of the following power series:

. 0 -3)"
(I) Zn:o ( Tl!) Xn/

(i) Ty (22) " .

2n

(b) Find whether edch of the following series is conditionally convergent, absolutely

Convergent or divergent:

(i) e (DM 41 = n),

.. oo 7—3n
(”) n=1payq

(i) Seaom (55)

n+2







