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MATHEMATICS
MAT3C14 - Advanced Real Analysis

ime : 3 Hours Max. Marks : 80

PART - A

Answer any four questions from this Part. Each question carries 4 marks. (4x4=16)

1. Let B be the uniform closure of an algebra A of bounded functions. Then
prove that B is a uniformly closed algebra.

5 Give an example of a functions with f; converges tof but f does not
converges to f'. Justify your answer.

3 Define orthogonal system of functions. Give example with justification.

4. Prove that lim, _, , .X 0‘Iogx 0

5. Prove that the existence of all partlal denvatl\tkes%dOes not |mply the
differentiability. LN ;x}_“» - _

;c;ll]re,ction of a unit vector u and

=

i

6. Explain directional derivative of f at
continuously differentiabl

: omlttlng any Unit. Each question
(4x16=64)

tric space. Let x be a limit point__'
n=1,2,38, ..). Then Prove that
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b) SumaseKisMpc t, and '
i) {f,)is@ seque of continuous functions on K,
ii) {1} con converges poin ntwige 10 @ continuous function f on
jii) 140 2 fys 1) for all x € K, n=1,23..Thenprovet
on K.
8 a) Prove that there re exists real continuous funcﬁon on
nowhere differentiable. |
bp) Prove that every uniformly convergent sequem af ,.
uniformly pounded.

g Let A be an algebra of real conti
K and if A varnls

uniform closure B of A consists of all real © nt
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iy X has a basis and every basis consists of n vectors.

i) 1t 1< r<nand{yy, Yy, .., ¥} 18 an independent set in X then X has a
basis containing {Yq, Yo, « ¥ih

‘._, 4. a) Suppose f maps an open set E ¢ R" into R™, Then prove that f ¢ C(E)
""" i and only if the partial derivatives Djf; exist and are continuous on E for

1<i<m 1gjsn

b) Suppose f maps a convex open set E & Hn T s bl
and there is  real number M such that [ < M for every x ¢ E. Then
prove that [{(b)  f(@)] <M[b—ajforallae E, b E.

15. State and prove implicit functionthecrem A




