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Vlsemester B.Sc. Degree (CBCSS - Reg./Supple /Improv )
Examination, APril 2019

(2014 Admission Onwards)
CORE COURSE IN MATHEI\,'IATICS

6813MAT : Mathematical Analysis and Topology

K19U 0125

R€9. No. :

SECTION _A

Allthe firsl4 questions are compulsorv Thev carry 1 mark each'

1. Define the F emann sum ol a lunclion f : ta, bli lR coffespondingto atagged

prdron P= l(1, 1 xl t,lJ, 
,

2. Find lh€ rad !s ol converqence ol );
3 siale Ttue or False: The slbspace (0, 1 I ol R w lh usual meirlc ls a comp ete

4. Suppose thatT s the dlscrele lopoiogyon X = {a b, c dland A = {b c} Then

find lnl(A).

src- oN B

anrwer any 8 qJesrronr tom ano'g r'e quasro-\ 5Io l4 -hese oupsrionscdrry

5. ,r1 Bla.br"nd',x' [rlo'al r' ta. b . rhen show I dr lJ"l Mro d'

6. Show thal Thomae's llncl on, f:lO,1l+ rR g ven below is Fle'nann inlegrable

over I0, 11.

I

0 when, rs itraliona

i1i ):1 l,whenr=0

I I *r,on, t srarionata-o ic in rhe towert ro r.
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7 Prove thal f I ancj g belong lo Bla, bl, then the product Ig belongs to Rla, bl

o Tes rhe Liio'_.o_v" 9p r.e or'irF )pquor'p or l-_
o.'

9. Provellral Iaseqlenceolconlinuousiunclons(l')delin€donAs i converges

!n lormly on A to a lunction I then I is continuous on A.

lo. show that in a melrc soace each open sphere is an open set

I l. Descrbe lhe Canlor sel and show ihai il s cosed in li

12 Prove lhat ia converg€nl sequence in a metric space has nfinile v manvd sl nct

poinls, lhen ls limii is a rn t polnt oi the sel of terms oi the seqleice

13. Prove that in lhe c ass ot alr lopologica spaces ihe rc ation, _ deJined bv X _ Y

lii X and Y are homeomorph c s an eqllvalence reialion

14. ls the union ol two topologies on a sel a topololv ? Jusufv

SECTION _ C

Answerany 4 qleslions trc.n among llre questions 1510 20 These quesl ons ca'ry

15. Show lhal lf f: [a, b] -] r is monolone on Ia bl,llren f € F ta, bl

r. .-\ino r.e s-bEl:lulron '.o,a eva J" e f' lLI al' r' lr
17. Siate and prove Cauchy crieron for uniiorm convergence

I I Show thal in a melric space X any iinile inlersection ol open subsels oJ X is open

in X. Give an exam ple to show that n a m elr c space a couniab e inleGection

of open sets need noi be oP€n

19 Deiine the c osure oi a sel in a meiric space gveanexampeandshowlhat
closure ol a set A is the sma lest cosed setcontaining A

20 Let f X -r Y be a mapp nll of one topologica space nto another Showlhal I

ls coniinuous il and only if T1 (F) is cosed in X whenever F is closed in Y
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SECTJON _ D

Ansr€rany 2 quesuons fiom arnong the queslions 21 lo 24. These queslions carry

21. Prove thal if f, g i [a, b] r R are Riemann integrable on [a, b], then I + g s also

integrab e on Ia, bl.

22 l'l-: la bl . R are F eldnn 'Ieg'dble ova'l. b lo eva'v n \ and: I

co;verqas lo' unrrormly o' a. ol, l-F' c_ow rhal ' is Bienann '_lag able and

2r l'lA^Jrs r sequenue o'nowhere oprse suosers i'a corpele mFt c space X

re. prove l'al l-are oris s a poi.l _ x w'c' s _ol n anv o'the a1s

24. Let X be a non-empty set and C be a class ol subsets ol X which is cosed

lnderthe lormat on ol arbilrary intersections and I nlte unions. Prcve lhal lhere

exists a lopology on X sLrch thatlhe class of allclosed subsels oilhe space X


