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(a)

~(b)

Attempt any five questions in all by selecting
one question from each section. Question No. 9

is compulsory.
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Section—I

qus—1

Show that the function f(x) = x, xe [0,1] is

. I
integrable and evaluate Iﬂ fix)dx = % :

Show that every monotonic function on a closed

interval is integrable on that interval.
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By definition Prove that _{; €os X dx =sin g

where a is fixed number.

If fis monotonic and f,f’and g are continuous on

[a, b], then show 3Ce [a, b] such that
b C
L fgdx =fa) _L gdx + f(b)j-:g dx
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Section-I1
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(b) State and prove Dirichlet's Test for convergence.
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a log (1 + ax)
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(a) Evaluate | dx;a>0.

rs sin ax sin bx

(b) ‘Show that dx cunver‘gesjo

0 X
l1-:::g,a+b‘v.ﬂ.fhr.:r'f:aﬁ»b:-"'{].
2 a-b
log (1 + ax)
(F) JHHT P I—“——dx;abﬂl.

sin ax sin bx’ 1 a+b
@ A B [ = dx, 5 log ;—, #
a3t ARm@EfE 8ar @ @€l a>b > 0.

94006 [PT.O.

5.

(4) 94006

Section—I11

- gqus—111

(8) Let(Y.d) be metric space. definedd*: Y - Y >R
asd* (x.y)=min. {2.d(xv)). Show thatd* is a
metnic on Y.

Jb{ Prove that any metric space (X, d) bounded
or not. can be converted into a bounded metric
space (X, d*). where d* is defined as

d(x.¥)

4 = [ aes)

(F) I d (Y, d) 50 a6fe &1, F2d* Y x Y R,
d* (x.y)=min. {2,d(x ¥)} ?‘E‘Jﬂﬂﬁ‘mﬁﬁel
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6. (a) Let (X, d) be a metric space and (Y. d*) be a (Y. d*) g_(&zﬁ gefeegi & a

(F) HE & (X, d) T

subspace there atiAsubs:lzt B of Y is d* open iff. CyE X H T F | 9 faad & ai am
3fid-opensubsetGGfXSuchthatB=GI']Y.'. | > IR (G). X ¥ G T oA YR G
\.,(}( State Cantor's imersec.tion theorem. gt Bl -
(@) 9 F (X, d) T gl aufte & qun (Y, d*) Iaa (@) T g @ (X, d) Ted B 2 _
| TH JqEAHRE N1 Y H TH B, d* gl af o sferdas 1 A X 9% 3T |
e B % wads w8 ¥ e AT RF =S |
& AR §97 H99 AR X F 3 T d-Go I9q=T ST 2
< HPIT e B=GNY _ . 8 Prove that continuous image of a compact metric \
(@) Het B ufredes gy gasy | space is compact.
Section—IV . - (b) IfE is connected subset of a metric space (X.d)
U1V suchthat E € A |J B, where A and B are separated
. sets in X then prove either E © AorE C B.
7. (a) Let(X,d)and(Y,d*)be metric spaces and fbea @) Tz #it & o deaq g% Faie & gaq sfy

function of X into Y. Then f is continuous iff Hed R
f='(G) is open in X whenever G is open in Y. ' (@) IETH EEEEH AR (X,d) 1 HAT ST
‘ R IER A 5 Ec AU B, S8l Adur B, X &
Y9 Y= ¥ 09 e ARm e @ E ca
HUIE < BB '

(b) A metric space (X, d) is compact iff every
~ collection of closed subsets of X with finite
intersection property has a non empty

intersection.
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A function f is defined on [1, 3] as

on[l,3]?

X

2 _Ix|
Cfix) = *
1

if 1<x<2

. Is f integrable

if 2<x<3

Mompute I; [x] dx , where [x] is greatest integer

function.
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(c) Examine the convergence of integral Iﬂ— —pdx.

x

\_(dr)/ Define derived set and closure of a set.

(e)

Define contraction principle in a metric space:

\_(,Q/ Define sequentially compact metric space.
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(Eﬁ)t?ﬁ%?l?rf;f‘(x}={x X
1
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x|

gR1<x<2

-G 2<x<3

w9 " (1,3) 9 g R0 @ £ (1, 3] 9%
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