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Part A
Answer any Ier questions.

Liuch guestion carries 2 marks,

f Let8§ ={1,2} and T = {a,b, c} then determine all the injections from 80T ?

2 Define the notion of nequlity between two real pumbers in terms of the positive set P in

the ordering property of real numbers?
3 Define bounded and unbounded sets with proper examples?

4 Define rational numbers in terms of the decimal expansion? Find the decimal representation of
2

=7

i
It <b <1, prove that im(b"*) = 0.

A

6 Define bounded sequence. Give an example.

7 Find the limit of (30."7%).

8 Define Cauchy sequence, Give an example.

9 Lei(x,) and (v,) be two sequences of real numbers and supposc that x, < vy, for all . Prove that if
lim x, = +oo then lim yy = +02, '

10, Statc the I.imit Comparison Test for the series.

4

o0
s the series 3 (—1)" & is absolutely convergent or not” Why?
y na]

12 Show thatimz = ¢forany c € #.
2=¥C

(10x2=20)
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Pari B
Answer arzy Six guestions.

Each question carries § marks.

Show that foralla,be R

: i
() max{a, b} = 3 (e + b+ [~ B)

1
{b.jmin{a,b} = 5 (a+b&—|a—b)
Prove that If A, B arc bounded sets then Sup (A + B} = Sup A - Sup B whers
A+B={a+b:ac 4d,be B}
Prove that lim (n2™) =1
Prove that im(Z22) = g,
State and prove Menotone Convergence Theorem.
State aud prove the root test for {he absolute convergence of a series in R
State and prove Abel's Lemma.
1

Prove that lim cos{ 2} does not exist but that im z cos{ 1) = 0
0 z—0 :

Check whether the one-sided hmits of the function g(z2) = e% alz = 0 exisl or not.

(6> 5=30)

Part C
AHSWEN Ak Bver guesiiony.

Fach guestior carries T3 marks

{a.) Stale and Prove Nested interval property?

{b.} Prove that the sei of real numbers is not countabla?

{a) State Monotone Convergence Theorem

{b) Prove that for any real number a = {), there exisis a sequence (3,) of real numbers that converges
to \fd.

(¢} Use the above sequence 10 evaluate the value of /B correct to 5 decimal places.

Fest the convergence and absolute convergence of the following series,

co [—1" ”
+ 31 PEETN
: . {=1n"
« Whoge nth term is -L-_E-J-
{(n+1)7t

@ Lt ACR f,g: A~ R andletc € & be a cluster point of A, Suppose that
flz) < gle) forall ¢ € A, = # ¢, Then prove the following
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& Ff]unf =20, Ehcn li_‘{ng =5
d—re

Errid

= Iflim g = —oo then B f = —cq.
Te w—e

(b) Give an example of a function that has a right-hand limit but not a lefi-hand limit at a point,

(¢} Evaluate the Hmit or show that it do not exist " lim F—?‘—f where @ 5 1.
i

(2=15=30
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