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(2014 Admission Onwards)
Core Course in Mathematics

: MATHEIiATICAL ANALYSIS AND TOPOLOGY

SECT ON - A

Alllhe fi6l4 questons are compulsory. They carry 1 mark each

1 ll / = J0. 41. calcu ate the norrn of ihe pa't tion ,,= {0 1 r.5. 2, 3.4, 4).

1l

Eva uaie lirn (f"(r)) where t (x) 
x{1 10. a I x > o

Fi n the b anks:The cosure ol set oi all rrationa

Wile a palr oi lopoog es T, and T, on X = {a, b

SECT ON B

Answer any 8 questons from among llr€ queslons 5 lo 14 These questofs

5. Show thal every consta nt rea va ued luncuon on [a, b] sn,rta,bl
6 Slale squeeze theorcnr ior Riernann integrabllily.

' -irdr'- r.po'J .o'. d

I Po.a.hd.l-oloq,pn ao_'u ro "(r 
Y 1 lor\-rgF\ ..rorn\ o l0

L Stale lhe BoLrnded Convergence Theorern.

10. Deiine a melrc space and wrile an erample.

r1 Prove lhat in a rnelic space each op€n sphere s an open set

12. Gve an exarnpe of a par oi subsels A and B ol ihe real ne willr usual
ropoog,.- _ ldrI l.A' hl'Br,11 A B

13 Deijne su bspace of a topolog cal space and show thal t is a lopo ogical space.

14 ls tlre reaL ne P with the uslal topology separabie ? JLrsliiy.
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SECTION C

Answer any 4 quesuons lrom among lhe queslons 15 to 20. These questions

1 5 Prcve thal I J : Ia bl + tR is conl nuous on la, bl, lhen I € q ta, bl.

16. Slale and prove compositon theo.em n Riemann integraLs. Deduce thai il
r€ &[a b], rhen rl€ rta bt.nd fr I I

17. Prove lhat a power series:a"x" is absoluley convergent i lx < R and is
dlvergent li lx > B (Here R is the radius oi convergence and assume ihal

18. Show thal asubsel F of a mekc space sclosed f and on y ii ils comp ement

1 9 Prove that a subspace Y ol a comp ete melr c space X is complele ii and only

20. Prove lhat in a iopologcal space A = AUD(A) and A is cosed ii ancl only ir
ArD(A).

SECTION - D

Answer any 2 questions trom among lhe queslons 21 lo 24. These queslions" . arrv 6 narls each

21 . Slate and prove ihe Cauchy crlteion lor Biemann jnlegrab ty.

22. Prove that I (1^) is a sequence oi lunciions in 4[a, bj and (i,) converges

un ro'nlv o- td.b. ro I Ien ,l:.o dnd I -.n l:
23. Show lhat n a complele meiric space X, f {F,,1 s a decreaslng sequence ol

non emply cosed subsels of X such thai d(F^) + 0, then .;-, F. conla ns
exaclly one poinl. Give an €xample to show thal the condition d(F") r 0
can nol be dropped 1o obiain lhe resull.

24. Show ihal a subset ol a lopolooical space is dense ii and on y il it iniersecls
every non er.ply open sel.


