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PART-A.

Answer any 5 questions from thls Part Each' 'uesnon carries 4 marks.

1. Define Uniform Continuity for " ffuncnons Give an example with

illustration.

2. Does every pointwise convergent of functions contains a uniformly

convergent subsequence ? J

Define the derivative of f at x.

3. LetE be an open set in ®"
prove that it is differentiable.

;5‘;,»”3 7

Iff: 8" — Bmis a linear transfor

1,2, 3;... and {f } converges
'ore,mmuous on K.

4. If K is a compact metric space;
uniformly on K then prove that {T.his

5. If for some x, there are constagts 8>0andM=<ee such that If(x + 1) — f(x)] = M|
forall t e (=5, &) then prove that’ hm s (f x) = §x).
6. State implicit function theorem. (5x4=20)
PART-B

Answer any 3 questions from this Part. Each question carries 7 marks.

7. If {f} — f uniformly on a set E in a metric space and x is a limit point of E with
!i_(r}(fr(t) =A forn=1,2,3, ... then prove that {A } converges and 'iiﬁ}{ f(t)=limA.
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8. Suppose {f } is a sequence of functions, differentiable on [a, b] and such that
{f (x,)} convergesfor some X, on [a, b]. If {f.} converges umformly on [a, b], then
show that {f } converges uniformly on [a, b}, to a function f, and ' (x) = hm f (x)
(a<x<b).

9. Let{a}fori,j=1,23, ..and Z‘[agl =b fori=1,2 3, .. and L b converges,
1

then show that Zzaq = Zzau :

1=1j= j=ti=1
10. Iffis a positive function on (0, ) such that f(x - 1) ~ f(x f(1) =1, log fis convex
then prove that f(x) = F(x) ik :

8«_.
1

. a) Define a contraction mappmg- s
- Xisa contraction mapping
x.€: such that o(x )=x. (3x7=21)

lete metric space.

13. a) Define an algebra

b) Let 4 be an algebra of real ¢@ muouswunctlons on a compact set K. If 4
separates pomts on K and if 4 va s atno pomt of K, then prove that the
uniform closure & of ﬁconsnsts of all real c’ontmuous functions on K.

14. Prove that there exists a real contmuous functlon on the real line which is
nowhere differentiable.

15. If £ c_converges and f(x) = 2, €.X" for [x | < 1 then show that fim f(x) = ¥,
n=0 n:0

16. State and prove inverse function theorem. (3x13=39)




