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COBE COURSE IN MATHEMATICS
68 13 IIAT- Mathematical Analysis and Topology

SECTION A

queslons. Each queslion car,es 1 mark

diflerenriable on [a,b] and et I = F'and g = G'belonqs io Rla,bl.

rhen f (iG

2.

3.

De!€rm ne rhe radlus or conuergence or lhe power se,ies I{"'
Delinelopoogica space.

Fil ln the blanks : The closure ol ihe Canlor sel ls

SECTION _ B

Answer any eight questions Each quesllon caries 2 nrarks.

5. Show that a conslant lunclion is Fiemann nleqrable.

6. Ur-g'eR.e"1a,^Crreio-tor 1.e9 abil.lv evaluale I xdr.

7 llt is conlinuous on [a,b]and lel p be niegrable on [a,bjand such lhat
p(x)> 0ioralx€la,bl, showlhatthere exisi c € [a,b] such ihal

l, i(x)p(r)d/ = r(c)J, p(,)di

E Stale Darboux's Theorem.

9. Deline polniwise convergence and unilom convergence ol a seqlence
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10. Srate rhe Cauchy Crterion lor Unilorm Convergence.

11. Prove lhal i f and g . Rla,bl. then the product iq . Bta,bl

12. Let 1 : [a.b] + R b€ inlegrable on la,bl. ll i (x) > 0 ior all x € [a b]. s il true thal

l.f 0)Jusrly

13 Dscuss the convergence oi sequence (x') lor xr F.

14 lT and T? are lwoiopologies on Xlhen prove lhalT,-,T, is a lopooSyon x

, os2^ -os3^ -o-4i'I Slo$ lldLl P <6re< cos r ^,"i.;; 2 r 4

'o Provp t-d. dr. \ - I. y s a.raar on F

17. Del ne complele metric space. Prove thal (0.1) is nol cornpiele wilh Euclid€an

'8 l'v \dtopoosldl ,pdpJndA < S_o{ralA A DrA, we'eD A,
the sei ol all mn poinrs ol A

19. Stale KL ratowski c osure axoms on lopoLoqica space.

20 WhenasubsetAoiXissadtobenowheredense n X ? Give an example

SECTION, C

A-s$e' any lour qu.(uo.. Eachq-psloncd re,4 rd t 5.

21 Leti:[a,b] +Flbeboundedand etk<0 Prove that L(kl) =ku(l) and
u(kr) = klo

2- -elt a.ol qoo,_Ao,eb6o tdb..Po\F,1al f"r'.,o a' *r""
t,\, . h.

23 Showthai iil:[a,b]+ F is conlinuous on [a,bl lhen t is inlegrable on [a,b].

24. Provelhal a sequence (1")oibo!nded lunclonsonAe B conveQes uniiorm y

pnAtol tandonyil l" 1,A+0.

25. li B s lhe radlus oi convergence ol llre power series I (a.x" ) , the n prove llrat
the series is absolutely convergent ii lx < F and divergenl ii lx > F.
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26. Prove lhal a su bspace Y oi a cornplele melric space X s complete il and only

27. Let X and Y be mel c spaces and l:X e Y. llJ is contnuoLs al xi lhen prove
lhat r.J xD= 1(x.) + i (xo)

28. LetX be a iopological space and A is an abitrary subsei oi X. Then provethat
A = {x r each neighbohood oi x inlerseis A}.

SECTION D

Answer any two queslions. Each quesllon canies 6 marks

29. Slate and prcve lhe Fundamenla Theorcm orCalculus (Fkst Form)

30 Lel l= [a,b] and lelc E (a,b). Leif rl+ R be-a bounded iunctioi. Then
prove lhatl s inleglable on lii and only il it is nlegrable on bolh l, = la,cl and

i,=[cb] P,ove aso l,r=J 1+1.1

3r. Prove lhe tollowing:

ll {i"} is a sequence olconlinuouslunctions on a set A e R converging unilomly
on A lo a tunclion I; A r F, ihen I ls coniinuous. ls the slatemenl irue il we
repace unilorm converqence by pointwise convergence ?

32 Prove lhal every non-empty open set on the rcal line is the union ol a countable
dsjoinl class ol open intetuals.

33. Siaie and prove Bake's lheorem.

34. Leli:X+Y be a mapping ot one ropologcalspace inro another Showrhal
lhe lollowing are equivalent.

ii) i I (F) is cosed in X.

ijD (A) c i(A)


