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ENGLISH . VERSION

Instructions : (i) All questions are compulsory.

(i) Figure to the right side indicate
marks of the corresponding
questions.
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1 (@ If x,yeR and x>0 then prove that there 7
exists positive integer n such that nx>y.

(b) If o is a cut then prove that there exists a 7

cut B such that 0c+B=0*.

(¢) In usual notation prove that : 7
(1) r*~s*=(rs)*
" *

Q) r<sor <s |
OR
1 (@) Define R as a set of cuts and show that R 7
has the least upper bound property.

(b) Suppose S is an ordered set with least upper 7
bound property. Bc S,B#¢, B is bounded
below. Let L be the set of all lower bounds of
B then prove that o.=SupZ exists in S and

a=inff.

(© For complex numbers 7 and W prove that 7
W fz-w]= 2]
@) |z+w|<|z|+ W)
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If X is a metric space and Ec X then prove

that E is a closed set.

-1

Prove that a subset of E of real numbers is 7

connected if and only if xeFE,yeE and
x<z<y then zekE.
Give an open cover of (0,1) which has no 7

finite subcover.
OR

Show that every k-cell is compact set.

Show that set £ is an open if and only if its 7

complement is closed.

Prove that the set of integers Z is countable. 7

Suppose {S,} is monotonic. Prove that {S,}

converges if and only if it is bounded.

Show that the subsequential limit of a

-

sequence {Pn} In a metric space X form a

closed subset of X

If {pn} and {q,,} are Cauchy sequence in 7

a metric space X then show that sequence

{d ( Pns qn)} converges.

OR
8
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3 (a) Suppose :

(b)

(c)
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(1) Partial sum of series » g, form a

bounded sequence.

@ by2b 2by>...20.

(3) lim bn =0.

X=—roco
Prove that X a,b, converges.

Suppose a) 2ay2a32....20. Prove that

=l k=0

converges.
Find the radius of convergence for the

following series :

n=p #- 2n

oe 3?1‘2?1

@ 2

2 a converges if and only if szazk
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4 (a) Suppose X and Y are metric spaces and

EcX, Pis a limit point of £ and f:E—>Y

be a function. Prove that lim f(x)=g¢ if and

x—p

only if li_lgl f(Pn)=4, for every sequence
n—yo0

{Pn} in E such that P, #P and nl:f; Pn=p,

(b) Show that continuous image of compact

space is compact.

et

© If f(x)= 7—/ x#0 and f(0)=0 then
Xi4e

x

determine the type of discontinuity of f.
OR

4 (@ If f:[a,b]—>Rk and f is continuous on
[a,6] and differentiable on (a,b) then prove

that there exists xe(a,b) such that

l (a)l b -a

)|

(b) State and prove Taylor's theorem.
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(¢) Suppose : 7

(1) f is differentiable for x=0.
@ f'(0)=0 and f(0)=0

(3) f' is monotonically increasing.

If g(x)= , x>0 then prove that g is

f(x)
X
monotonically increasing.

53 (a) Let K be a compact. Suppose a sequence 7
{fn} of continuous functions of K converges

pointwise on K to a continuous function f on
Kand f,(¥)2 f21(x), VxeK, n=1,23,.... then

prove that f, = f uniformly on K.

(b) Suppose fy, = f uniformly on a set Eina 7
metric space X and let x be a limit point of

E and suppose lm Su(t)=A4,,n=123, . .
1—x
then prove that {4,] converges and

lim f(¢)= lim A4,
—x n—oo
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(© If fn(x)=2—x‘"-—2,n=1,2,3,---- and g<x<1 7
x“ +(1—nx)

show that {f,} is uniformly bounded but
convergence is not uniform.

OR

5 (a) If Kis a compact metric space and 7
f,eC(K),n=123,... If {fn} converges

uniformly on K then prove that { f,,} is an

equicontinuous on K.

(b) Prove that C(X) is complete metric space 7

where X is a metric space.

© If f,(x)=

, 0<x<1 then prove that 7
l+nx

£, (x)—>0 pointwise on (0,1) but convergence

is not uniform.
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