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CORE COUBSE IN MATHEIMATICS

6813lVlAT : lvlathematical Analysis and Topology

SECT ON A

All lhe iilsl4 quesUons are compulsory They carry 1 mark each

1 Deiinean eemerlaryslep iuncuon on [a, b].

2 Stale Dinis Theorem

3. Give an eramp e oj a sel wlh urique imli point in tlre usua melric space p

4. Wrte the sma esl lopology on X = {a b. c, dl

SFCTION B

Answe r any 8 q uesl ons Jrom among lhe qu€stion s 5 to 1 4 These queslions carry

5. lf I E 
^la 

bland il (4) is any seqLence oilagged panitons oi Ia. bl such thal

'i " llre.prolerhall,r=inr.Slr ir
6 Prove that ii i € {.la bl then the va ue ol the integra s un que.

7. Stale lhe sLrbsliluton theorem tor F emann integralion

8. Showlhatlhe sequence oliunctions (in)dei ned on [o ]lbytherutein(x)=xn
does nol converge un rom y on [0. ]l

L Fnd the mil Junction ol rhe sequence ol runclions (x'rr(1r x")) detined on
[0. 2] ls the mil ilnctioi cofl nuous on [0. 2] ?

lO. Provethal nametricspace(X d) the n! I sel, o and ltre iul set Xareopen.
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1r Show lhat in a melrc s;ace each closed sphere is a closed sel.

12. Prove lhal ir a melrc space every converueni sequence s a Cauchy
sequence

13. Explain ilre concepl ol inlerior oi a sei n a topolog cal space wllh an

l, o'o\el d.rr6/prylooo09 .l ,oa.o ^"-"." A B A B

SECTION, C

Afswerany 4 quesllons irom among the questions 1510 20 These qlestions carry

15 Prove lhataiunction l:[a. b]i I belongslo tla bl it and only iiiorevery. > 0
lhere exists n > 0 such lhal ii r, and Q are any laqged pariilions oi [a. b] wilh
r:'<rande <\ lhen S(i;ri) S(liQ)<€

16. State and prove inlegralon by pans iorlhe Riemann ntegra

17 Fndlherad!soiconvergenceoi:a^x" where an ls given by :

1

)d.

'(2n)!

la. Show lhal ir a metric space a sel is oper i1 and only il il is a lnion ol open

19 Let X be an inlin te ser and r consst ol the empiy sei (, tog€ther with lhose
subsets ol X whose complemenls are 

'in 
e. Show lhat t is a topoogy on X.

Also i A. X s finile. ihen find I

20. Prove lhal any closed subset oi a topoogica space s the disio nt un on of its
sel ot solated po nls and i1s ser ol mil poinls.
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SECTION - D

Answerany 2 qLrestionsfrorn among lhe qlestions2l lo 24. These quesl ons carry

21 . Siaie squeeze iheorem and using lt prove thal, if I : ta, bl ' R is conlinuous
on ta, bl,lhen f € !t{a, bl.

22. Siate and provelhe Fundamenlal Theorem of Calculus (Second Form). Deduce
lhai, il I is conlinlous on [a, b], then ils lndelin le ifleglar F is difiercntiable on

ta, bl and F'(x)= l(x)iorallx € Ia, bl.

23. Deiinerhe boundary olaset n a melricspace, gve an example and showlhai
boundary ol A is equallo A^a. Also prove thal A is closed ii and only l{ ii
contains ir's boundary.

24. ll i : X r Y is a mapping ol oie iopologica spaceto anolher, then showihali
is conlinuous ii and only iii(a)s l(A).


