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I Semesler M.Sc. D€gree (C.B.S.S. - Supplemenlary)
Examination, october 2024
(2021 and 2022 Admissions)
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s korFithis Palt Each quesl on carries 4 marr.s.A_swe anv lour o resliors 1on'.ihis Pad. Each qupslon caries 4 n.'l
g W' H {4x4-t6)

1. Deline counlable sel. qi6ve lhiilhe s'6.j ol all inlegers is counlable.

z. r p rs a [mir poirii-oi;ipoirir ot'i'i6t€;iiiii*iff 6Ftfr?f.very ne iqhbo rhood or

p contalns ln;inirery rna#p-onts or Eg /^']
r_. h#&7 l:rl.rr. w m a- you 

'a;,ihqr 
a rffif;%-to.'"'i<,n-egiabre ar a ooinl x ?

s,op*" r an" e -"@1)4 o. ta( gLEr?a'€ d'r;n, rbre ar a ooi.lSJopos€ I and 9 a'a.Et9e-d o.ila\?LEnda'€ di,erenlrble al a ooi.l
x . la, bl, rr en provc rl-arD q is'dfel€nliabb "rr and (' r s)'(\) l'(\) r q (\l

4. Suppose I is diflereniiable in (a, b). lf l'(x)= 0lor allx € (a, b), then prcve

Lel i be an increasing lunclion delined on ta, bl and el xo, xr, ...., xn be
n'+ 1 poinls such thal a = xo < xl < l, <... < xn = b. Then prove lhal

Illli(x-, - ('--)l< (b) (.).
/rl

P ove rhar r') x cos[-.].i'x.0.r(0r-0isoroo,nopovar.riononl0 rl.



Answerany tour queslons lrom lhis parl wilhoutomitling any Unil. Each
queslion cair es 16 rnarks (4:16=64)

lJnit- |

7. a) Lel {Enl, n = 1, 2,3, ... be a sequence ol counlable sers ard pul
S = u;=,E" Then prove lhal S is counlable.

b) Suppose y c c X. A slbgeiEqlY is open relalive lo Y ii and only ii
E = Y. G iorsome oo?n:subsar 6of X --: - \.4.:.,- _-\r:.\,/i-,

8. d) Showrherrhere€rislperleclsels,nBrwhi.h .onrdrn 
' 
o spgTenr.' 

-:\-\,- -
bJ orovp lr., a Lo:e.E:q'th€ rca'linE Br is co--ccred i'and on v iorovp rr., a Lo:e E;4-lh€ r€ailin€ 81 is co--ccred i' and on y i' ,1

l"i.llll."J*Ji. "",."e,{
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Prcve thal a mapp ng,fri:

"."ri","* "" 
x ii a.f,{ oil!fufifl 1llft open rn x tr every open serv"v :s w l,

ihal h is diiierenliable al x and h'(r) = g'(i(x))i'(x).

b) Give an example oi a lunclion l, which is diiierentiab e at all points x,

9. a) Prcve thal a mapp ngrfrb_{e r0iet}ia,9pace X inlo a melric space Y is

b) SupDo\F lis d conunuo,s,raepDrno:6ld-coroacr rer'i( spale x irlo
d relnc soa( e-YlTftn oiotdthai llxlljs..omoacI'Bll

cl 'r<. conrin,ous ndpt"rrq ol d nefidsoarf \-rod nelrcspalF Y .nd
,r E is a connecred s;iiee-r orx. d6i D,ove;dr ttr ,s conneded

], eiililf,ii -'.^ro. ar s-oooie/rs con\61"i:"" 1"' "1,116'./"'s 
ar;re poin, - ta.bl.

g;s o6linpd oa an)-T{allM)9h ao-tails lr-e ralge ot I ard s F
dlljereniiable at rhe poinr irxl-rl h(t) = g(l(1)), (a < I < b), ihen prove

bul l' is noi a conlinuous lunciion. Justly.
11. a) Slaie and prove Taylois theorem.
' b) Suppose i is a conlinuous mapping ol [a, b] inio Rk and

n (a, b). Then prove lhat lhere exisls x e(a, b)such
i(b) - l(a)l < (b a) r' (x) .

. c) Deline Blemann-Slileljes integral ol i wilh respecl lo

that

fi l [ N tfl tfl
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12. a) Suppose I s bounded
d sconl nuity on [a, b],
ls disconlinuoLs. Then

b) Suppose I € B(d)on Ia,
h(x) = (' (l(x)) on Ja, bl.

on ta. bl. I has onry lin 1e y many po nls oi
and a s cont nuoLs a1 every poifl al wh ch i

bl, m < I < M, 0 is conlinuous on lm, Ml and
Then prove lhal h E R{d on ta, bl.

Unil -,ll
Slale and prove lhe lormula lor ' nlegral on by pads .

riandFmaplla blinroFk, ii€ Bdnla bl. aid ii F'= l,1hen prove

thal ill)dl = F(b)-F(al-

'' ndp. d o _roFlrandil I F(d),or \orpr o'olonk.l\ in"r-" inq

,.1rri.r.,-t" bt. ihen orot" ,hat [ . p,o,"-d lido ll.ld,''I
Lel i be ol boundefvaiialioir on t;, bland assume llrat c € (a, b).
Then prove lhal I is of bounded vatalion on Ia, cl and on tc, bl a.d
vrG, b) = vi(a, c) + \(c b).

Le11 be ol bounded varialion on Ia, bl: Lel v be deiined on (a, bl by
v(x)= vr(a, xLll a <x < b, v(a) = 0. rhen prove rhar
i) v s an iicre;sins lunclion on [a, b]. .

i I V . Ls an ,;;reas no lunclion on ra. bl-
n/,, _ ta

D6l 6 qei r ao F p.iris rnd Is dic e, grr l' (". b) ll pn p,o!€
rhal 

^r(a, 
b)= 

^r(a, 
c);-1(c; b):'

a)

c)

13

14. a)

b)

15. a)

b) consder a recliriable palh i deiln€d Ia, bl li x E (6, bl, lel s(x) = 4(a, r)
and ler s(a)= 0. Then prove that
i) The iunclion s so dejined is ncreasing and conlinuous on ta, bl

ii) lithere is nosubinlewa ol la, bl on which rls conslant,lhen s is slriclly
increas ns on ta, bl.


