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MATHEMATICS
MSMATO02C08 : Advanced Real Analysis
Time : 3 Hours Max. Marks : 80

PART - A
Answer five guestions from this Part. Each question carries 4 marks. (5x4=20)

1. Define pointwise convergence of a sequence of functions. For

m . i i
m=1.2 ..n=1.23 .. lets. = ——. Find M Mg

m.n m-n om s Pm, e

2. Prove that every uniformly convergent sequence c¢f bounded functions is
uniformly bounded.

Z
3. LetE(z)= zn_' Prove that E(z + w) = E(z) + E(w). z. w ¢ .

4. ffis continuous with pe*xod 2randif = > Q, prove that there is a trigonometric
polynomial p such that |p(x) — f(x){ < e for all real x

1

5. Define norm of a linear transformation. If A, B « L{-". =M}, then prove that
1A+ Bl < [|AlL+ 1IBI].

Ky
6. Iff(0. 0) = 0 and f(x. y) = ;—JF it (x. y) = (0. 0). find D,(0. 0) and D,f(0, 0.
PART - B
Answer three guestions from this Part. Each question carries 7 marks. {Ix7=21)

7. State and prove Cauchy criterion for uniform convergence of a sequence of
functions.

8. Prove thatthere exists a real valued function on the real line which is nowhere
differentiable.
P.T.O.
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9. ItKiscompact f, = (Kiforn=1.2 3 ... andif {f.}is pointwise bounded
and equicontinuous on K. then prove that {f } contains a uniformly convergent
subsequence.

10. Suppose a,, a a_. are complex numbers. n > 1. a_=0. p(z) = >az
. pp O, 1.....CP. )p\./ u: B bz . n = p .}—...:—t

Then prove that p(z) = 0 for complex number z.

11. Let X be a complex metric space and if o is a contraction of X into X. Prove
that there exists one and only one x « X such that o(x) = x.
PART - C

Answer three questions from this Part. Each question carries 13 marks.  (3x13=39)

12. a) Suppose i — funiformly on a set E in a metric space. Let x be a limit point

of E. and suppose that 'm f (f) = A, n=1.2.3... Then prove that {A ;
converges and Iim fit) = Tim A

b) Give an example of a series of continuous functicns with a discontinucus
sum.

13. Suppose {i_} is a seguence of functons differentiable on [a. b} and thar
{f.(xg)} converges for some point x, on [a, b]. If {f,} converges uniformly on
[a. b] then prove that {f.} converges uniformiy on [a b] to a function f and
Foxy ="M ofx). a<x<b.

>t

14. a) Define the following terms :
i) algebra.
ity uniformly closed algebra.
i) uniform closure of an algebra.
by Let # bethe uniform closure of an algebra . /" of bounded functions. then
prove that & is a uniformly closed algebra.

15. State and prove Parseval's thecrem.

16. State and prove inverse function theorem.




