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Sixth Semester B.Sc. Degree (C.B.C.S.S. — Supplementary/One Time Mercy
Chance) Examination, April 2024
(2014 to 2018 Admissions)
Core Course in Mathematics
6B13MAT : MATHEMATICAL ANALYSIS AND TOPOLOGY

Time : 3 Hours Max. Marks : 48

SECTiDN A 7

-

Answer all the guestions. Each quest:r:m carrles 1 rﬂark

LItP={a=x,x,%X,...X = b} |s a pa!'tIII'GH of, [a b], then the Riemann upper

sum efafunctrc}nf [a, b] 5"- » S =

O A X
2. BEvaluate lim(f (x)) where { 00 KFH ncN

{1¢Rn._x ) Q)

3. A topological space is said to be separatnle |f it has

4. Let X be an arbitrary metric space and A @ )5 “Fhen |r‘|t|[ Jid (4x1=4)
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Answer any eight questions, Each question carnea 2 marks

oD .
5. If h(x)= %2 on [0, 1}andP‘ {D Ry = HTH} thenﬁnd Ilrn (U(P,, h)=L(P,, h)).

Jli4eR [a, b] and [i(x)] <M for al[x-_:[a 'b] then SFowihdt j f]ﬂM{b a).
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7. Give an example for a bounded nonintegrable function on [0, 1].
8. Discuss the convergence of sequence (x") for xeR.
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. State Weierstrass M-Test.
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10. Determine the radius of convergence of the power series ELHH | X
&
: [0 ifx=y
11. Let X be a non-empty set and define d by d(x, y) = {1 ¢ .
if x=vy

Show that d is a metric on X.
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12. Prove that in a metric space X, the complement of a closed set is open.
13. Prove that A equals the intersection of all closed supersets of A.

14. Show that the intersection of two topologies on a non-empty set X is also a
topology on X. (8x2=16)

SECTION - C
Answer any four questions. Each question carries 4 marks.
15. Show thatiff: [a,b] » R is menetene on [a, b], then f is integrable on [a, b].
16. State and prove the Funclamemal Theorerm ef Ce[eu]ue (First Form).

/.p"
17.1f {f } is a sequence of cennnueue functions on a eet A€ R converging uniformly
on A to a function f: A — R, ‘then diis eenilqueue on A.

N
18. Show that a subset of a tepelegleal epace IS, perfect if and only if it is closed and
has no isolated points. “SC% . »(’ .
19. If Xis a complete metricspaceand Y is a Sﬁbepace of X, prove that Y is complete

if and only if itis closed. -, & /@ *

20. Let X be an infinite set. Show' at {
T={UcX:U=¢gr R\LISE flmte} is a«tepele (4x4=16)
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Answer any two queetrene Each queehen carries E rnarke
SV

21. State and prove Fisemenn S Grlteruen for mtegreblhty' i

22. e\ be a sequence of beunded funetrene en A el H Preve that this sequence
converges uniformly on A to a heundecl funcﬂen f if and only if for each & = 0
there is number H(=) in N such that for all m, n = H(e), then IIf —fllA<e.

23. Show that in a metric space X :

a) any union of open sets is open and
b) any finite intersection of open sets is open.

24. LetT: X — Y be a mapping of one topological space into another. Show that f is
continuous if and only if {7 (F) is closed in X whenever Fisclosed inY.  (2x6=12)




