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Reg. No. : ..............

Name : ..............

K24p 1106

Second Semester M.Sc. Degree (CBCSS - OBE - Regular)
Examination, April 2A24

(2023 Adrnission)
MATHEMATICS

MSMAT02C08 : Advanced Beal Analysis

Time : 3 Hours Max. l',4arks . 8C

PART _ A

Ansvtrer five questicns from this Part. Each question carries 4 marks. {5x4=20}

1. Define pointwise convergence of a sequence ci fun:iions. For

m = 1,2 ...f1 = 1. 2.3. ... iets,- ^= m-n '| i ,

2. Prove that everli uniformly convergent sequence ci bounded functlcns is
unr{ormly bounded.

3. Let E(z) = I: Prove that E(z + w) - E(z) + E(r,rr) z. w ,= --.
:-C ' ''

4. li i is conitnuous with period 2n and it e > 0, prove thatthere is a trigonometric
polynomial p such that iplx) - f(x)i < e for all real x.

5. Define norm of a linear transfornration. lf A, B .-. L('n. -'n), then prove that
lln+Bll <liAii+llBli

6. lf f(0, 0) - 0 and f(x, y) = ;t?f if (x, y) = (0. 0), finci D1f(0, 0) and Drf(C, 0).

PART _ ts

Answer three questions from this Part. Each questioir iarries 7 marks. {3x7=21)

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

8. Prove that ihere exists a real valuecif unction on the real line which is ncwhere
differentrable.
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9 li K is compact, fn - {K) for fl = 1. 2,3, ... and if if-1 is poinrwise bouncieo
and equtconttnuous on K. then prove that {f,.i coi-tains a uniformly converEeni
subseqr-retrce.

10. Suppose do,or. ..., ar. are complex numbers. n > i. a^ = C.p(z) = Iunt'
Then pr{lve that p(z) = 0 for complex number z.

11. Let X be a complex metric space and if o is a contraction of X intc X. Prove
that there exists one and only one x = X such that oix) = y.

PART _ C

Answer three qr-iestions from this Part. Each ciuestton cai'rres 13 marks. {3x13=39}

12. al Suopose i.+ f uniformly on a set E in a metrrc sp&cc: Let x be a limit point

of E. and suppos€ ilsi lim ln(t) = An, n = 1. 2.3 . . . Then prove lhat iAr.r

converges sp6 lim f(t) = ,lim An.

b) Give a.n example of a series of continuous functlcns with a discontrnucr-;s
sum.

13 Suppose if"'; rs a seqLrence of functtons differeniiaijie on [a. b] an'J ih.ir
{fr(x0)i converges for some point xo on la, bl. lf ifi} converges uniformiy cn
[a. b] then pror.re that if"i converges uniform]y on la bl to a function f arrci

t!'^-t(x) =,'r'' f;(x). a< x< b.

14. al Define the following rerms .

i1 algebr'a.

ii) unifcrmly closed algebra.

rii) uniform clcsure of an algeora.

b) Let -z be the utniform closure ci an algebra /" oi 5,rr,rnded functions. then
prove thal .g is a uriifornrly closed algebra

15. State and prove Parseval's theorem.

16. State and prove inrrerse {unction theoren .


