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Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)

Answer any TEN questions.

1.  Prove that any set with only one point in R, is

open.

@Cr @ ydraflyemLw sewd R, $Hnbs sewrd erer
Hoieys.

2. Define a dense set in a metric space (M,p).

Quifs Gaall (M,p)d SLisHurar sarsms

A TLINES.
3. Prove that (1/2,1] is open in [0, 1].

[0, Wb (12, 1] erainigy Swpps samd arar Hipieys.
4. Prove that [0, 1 is complete.

[0, 1] ererigy p(pevowimen Gouafl erer Hlmicys.

5.  State finite intersection property of family of sets.
semmsaten  Gpwsdler (puen GCeul(h LeTenL
GI'Q.Q@_IBS



10.

: 1. : :
Verify that f(X)=— is uniformly continuous on
X

©,1.

f(X) =1 erarugl (0,1 Bg Syman QsrLiiéd eranumns
X
FMUMT&S.

Prove that every countable set of R has measure
Zero.

eallleur eramanil_gs5s5s GWGwer  sarhisert e
2|6T6 Lsefluid eTer Hlmies.

If f(X)=x on [0,1] and o=1{0,1/8,1/4,12,1} is
a division, then find U[ f, ).

f(x)=x[0, U Guayd o =1{0,1/8,14,1/2,1} ew
ey eraflleb U[ T, 0) eveu sretmrs.

State the law of mean.

gynafl eflglenw er(pg.

If f(X)=x", —o<Xx<ow, then prove that

fl(c)=nc"", —o<x<w.

f(X)=X", —o<x<o aafld f'(c)=nc"" ear
Hmieys.
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11.

12.

13.

14.

Prove that {f} does not converge uniformly on
[0, if f (X)=xX".

f.(X)=Xx" aafled { f.}, [0, ] & auflens &y Gelse
Gevanev eran Hlmies.

Define uniform convergence.

Ermen @elsenad uanrwim.
PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Prove that X is a limit point of set E subset of
metric space M if and only if every open ball
B(X,r) contains atleast one point of E.

X eerug Gwiflg Geuefl M ar ol gard E uler
ereane Ljeartlimg @mBsTe @QmasTd i HiGw Hnbs
upg B(Xr) Gonbss Ear e ydelmwwreug)
QaranTiq (HEEGLD eTeu Hlmies.

Prove that closed subspace of a complete metric
space is complete.

@@ ppewwrear Gl flé Qeuailuder epguw 2 1" Ceualfl
(P(PELOWITENS) cTer lmi6|s.
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15.

16.

17.

18.

If feRa bl and geRa, b], then prove that
b b b
[(F+o)=[f+]g.

a a

f € Ra, b] Gogub g e Ra, b] erafe

[(F+9)=]f+]gam fpas.

b

< [If].

a

If f € Ra, b], then prove that

b
j f

b
< j|f| oren Flmieys.

f e R, b] erefléd

b
j f

If the real valued function f has a derivative at
c € R, the prove that f is continuous at C.

Quu@uwer wdliyemrw gy f ce R-d cuemsuie
Qameirg (r&@LTEer, f Culd Qerrddlwurs @ meELD
ereu Hlmieys.

If f has a derivative at each point of [a, b], then
prove that f takes on every value between f (a)
and f (b).

[a, b] eoerar eror yeralsEps@n  f o cums
Q& ey (HSSTe f CTGUTLIZ) f/(a) CogLb f(b)
@enL_Cw 2 émer erevedm W LIenLILLD CETaRTy (HESELD ere
Hmeys.
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19.

20.

21.

Prove that fn(X)zle_”X on [0, o) uniformly
n

converges to 0.

f.(x)= le_nx , [0, ) e 15gy ‘O’eyds Erms (@D
n
ereu Hlmieys.
PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

Prove that the function f :M, - M, is continuous
if and only if f'(a) is open in a metric space M,

whenever G is openin M,.

Quifs Geuefl M;Nmbg M,&E Ceoaub &y
Qer_réfluns @Q@BSTL @) (HSSMED L HGw
f*@ M Hoss iCur@sdord G, M,a
B BéE Cung) eren flmieys

Prove that the subset A of a metric space M is
totally bounded if and only every sequence of A
contains Cauchy subsequence.

Quwifs Qetafl Mer olsewmd A wppeugibd
UL WSTE @ HbsTe @\mbsTed L HiGw Auded
2 emem  erbm  QeTLis@Epd  smedl ol QgmL
QaranTiq (HEEGLD cTeu Hlmies.
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22.

23.

24.

State and prove the first fundamental theorem of
calculus.

pesafiissdlar e glumL Cappsms er(pd
Hmieys.

Prove that the bounded function f € Ra, b] if and
only if for €> 0, there exists a subdiviser o such

that U(f, o) <L(f, o).
[a, b] - eupbyerLw emry f e Ra, b] Qmbsred

QmBsTd WL HGCWL gauCeurm > 0&g 2 G9flayss
U(f, o) <L(f, o) eran siawwowyd eren Flmeys.

Establish Taylor’s formula with Lagrange form of
remainder.

Qedrmes el WL e 2 erer Gl &SHTéams
Hmeys.
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