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1 Fill n the banks:

,,i#,=
b) lf Fr and F2 are antideivarives otI IL B on an inletua t, Fr _ F2=

c) Lei l= [0, 1]and €rf:t+ R be conlinuous. lr It=ll tora x E tth€tl
i(Y)=

d) rrq(x)=xonr0,1randp"=[, ji 
" 

,)*"
(wt. : 1)l[ tute", s;- r 1e", s; =
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Answerany6frorn lhefollow ng 9quesrions (W.l each):

2. Let X be a non-empty set and define a .ea valued luncl on d on X as folows
Foranyordered pa r (x, y)oi elements ofX
d(x,y)=1itx+y

=0itx=y
Showthat d is a melric on X.

3. lf X is a meiric space and x, y e X, show that I disjoinl open spheres centred al

4 ls lhelo ow:ng sldlenenr rr-e
"lniersecllon ol anycollection o1open seis is open'. Jusltty your c aim.
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5. lTTr and T2 a.e 2topologies on a non'ernply set X, showihat Tr llT, is also a

'opooo o Y

6. li X and Y are topolog cal spaces and I : X r Y ls a oneto-one onto coftinuols
i!nction lhen I sahomonorphisrn Prove or disprove.

7 Show that a conslanl ilncl on is R emann nlegrable.

8 Lel =ta,blandl:l ' F be integrable on . I i(x) > 0 ior a x€.lsiltruelhal

9 Stale l,4ean Value theorern lor ntegms lflisconl nuouson l= [a, b] showthal

I.clsu.hllral lr= Lcrlo a)

10. I ta"x"and J b"x' converge on some inlerual ( r r),r>0lolhesame
iunclon i, then prove lhaian = bn iorall n.N (W:1x6=6)

Answer any Tirom the Io ow ng 10 questlons (Weighlaqe 2 each):

1 1 Le1 X be a melr c space. Show thal a subset c ol X s open ti il is a Lrnion oi open

1 2. Lel Y be a slbspace ol a rnelric space and et A be a subset ot the melrtc space Y.
ShowthalAisopenasasubsetoiY, itlit stheinlerseciionwilh Yof asetwhich

13. Lel = ta bl and I : I J R be monotone on L Showthati s integrab€ on L

14. Showlhal a Cauchysequence isconvergentllfithas aconvergentslbsequence.

15. Let X be a topologica space,YamelrcspaceandAasubspaceotX tt sa
conl nLrous mapplng ol A into Y, show thatican be extended in atmosl one way

io aconlnuous mappingof A nloY.

'b S_ow '"1rn/iner.e, ronot o<pd5ersrs, oseo.le".esnos hct; A

17 Lell:l+ B be bounded, P a padliion of land O a relinementot P. Showthat

D l-(P, r) < L(O, D ) U(o, i) < u(P, l) (t - ta, bl)
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l8 Show thal a sequence ({")oibounded lunci ons on ALR converges !nilormlv on

Aroi if lfr 1lAJ0
ro l.rt-,oed q " , r. .l,o ,fdr.6 lpo do.o [. r'"nd ooo'p/'

o,. iq"' r rr',o d ol o, _ 4 h"I'r'rpadbroo 'I 
b d4o

20 Checkioruniform convergence 01 the sequence {ln} ol Iunclions Siven by

,.t,r ' ., q lwt:2.7=14)
(r . )

Answerany3lrom theJollow ng 5qLrestons (Wl 3 each):

21. Stale and prove Cauchy s c riteion ior unilorrn convergence.

22. Let R be the sel oj all real numbers. Delinedi andd2on Fbvdi(x,v)=lx vland

"vl . ow ara,dnod d"n' r'

23 Prove the lollowing :

''Ll {i"l s a sequence ol conljruous iuncl ons on a set A ' R converg ng un lormly

on A oa lr 1 on L A q hp ri' on ln-o-,

lsthe siatement true il we replace uniiornr convergence bypo nb' se conveqence ?

24 Let A. B be two slbsets of a melric space V Prove the loLLowing I

a) nr {A)! int (B) e in1(AuB) b) inl (A) . in(B)= int (A'B)

Glve an example oisetsA and B such thal in(A) ! ln(B) + in(AuB)

25 LetX bea non-empry selanddeiine an operation donthe collecilon oisubsets

ol X salislyLng lhe loliowing

D r($)=,i ii) A cf,(A) where Aqx

iii) c(c(A)l = d(A)where A'x lv) c(AuB) = d(A)! r(B)' A Bsx

L-t rB \'r') B. 18,

Showlhal1 is atopoloqyon X Withlh slopo ogv showthatiorany A'X A =C(A)
(Wt:3x3:9)
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