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SECTION A — (20 Marks) e
Answef ALL questions. |
(A) Mulﬁple choice questions :
A fmité Set has R limit pbints.
@ @ ® 2
@ 1 @ 1o

Let f be real on (a, b). Then f is strictly
monotonically increasing on (a, b) if a<x<y<b

implies
@ f)sf)
© fl)<f)

® - )2 )
@  f)>F0)

Gx1=5)

®)

Every differentiable function is*

(a) discontinuous

“(b) Dbi-continuous

(¢)  continuous

(d) none of the above

jlf (x‘)da (x) is called _____..__

(a) Riemarnn integral

(b) Complete integral

(¢ Riemann-Stieltjes integral
(d) None of the above

There is a'real function on the real line

- which is nowhere differentiable.

(a) continuous .- (b) differentiable
(¢) real j _ (5D bounded
Fill in the blanks : . Bx1=5)

Compact subset of métri_c spaces are

lim¥n = ———

n—m

Monotonic functions have no discontinuities of the
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10.

.
11.
12.

18
14.
15,

a(xi)_

If

Answer the following questions :

ol )= ——

(x) n x(lA x°

Define connected set w1th an example

Give an example: |

(a)

(b)

The series which is absolutely convergent.

but not convergent.

The series which is convergent but not

absolutely convergent.

Define limit of a function.

Define unit step function.

State the Stone-Weierstrass theorem.

SECTION B — (5 x 5 = 25)

"Answer ALL the questlons choosmg either (a) or (b)

16.

(a)

)

State and prove Schwarz inequality.
Or

Suppose KcYcX. Then prove that K is
compact relative to X 1ff K is compact
relative to Y.
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v‘then j.[hr&fn(x)}i =

(5 x 2 =10)

17.

18.

19.

(@

(®)

()

®) .

(a)

b

Prove that the subsequent1a1 limits of a
sequence { ,L} is a metric space X form a.
closed subset of X.

Or

If Za —A and an =B then prove that
Z(an+bn) A+B and ZCG =cA, for any

‘ f1xed c.

Prove that the mapping f of a_me_tric'space
X into a metric space Y is continuous on X iff
ffl (V)is open in X for every open set Vin Y. -

Or

Suppose f is a continuous mapping of [a, b]
into R* and fis differentiable in (a, b). Then
prove that there exists xe(a,b) “such that

1£®)- £@) < (b~ a)f ().

If f is continuous on [a, b] then prove that

f e®(a) on [a, b]
Or

If y' is continuous on [a, b] then prove that

b .
7 is rectifiable and A (y)= j br(t)de.
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20.

21.

99
23.

24.

(a)  Suppose f, > f unifdrmly on a set £ 1n a
"metric space. Let x be a limit point of E, and
suppose that limf,(t)=a,(n=1,2,3;...). Then

t—x o .

prove  that - [4,] ~ converges - and
lim fit)=1lim A,. '
or

(b) Let B be the uniform closure of an algebra

A ofa bounded function. Then prove that 3
is a’unifo'rmly closed algebra. :

-SECTION C — (3 x 10'= 30)
Answer any THREE questioné.

Prove th;at for every real x>0 and every integer

. n>0 there is one and only one positive real y such

that y" =x.

State and prove root test and ratio test.

State and prove Taylor’s theorem.

Assume a increases  monotonically and

a' €% on [a,b] . Let f be a bounded real function on

- [a, b]. Then prove that f e®(a) iff fo’ €. In that

case -j'fd_a = j‘f(x)zz'(a;)d?c .
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25. Ifkis compact, f, € C (k) for n '=-1,2,3,.._. and {fn}‘

is pointwise bounded and equicontinuous on K
then prove the followings. -

(@) {fu} is uniformly bounded on K

“®) {fn} contains a uniformly convergent

subsequence.
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