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APRIL 2020 72088/ TAM6B

Time : 1% hours Maximum : 75 marks
PART A — (5 x 3 = 15 marks)

Answer any FIVE questions.

1. Prove that any open ball in a metric space (u, p)

1s open.
(u, p)  eramm  Quifs  Geueflufed, erebar  FHmmbs
Camerpld Fimhs SewTid cTa Hlmieys.

2. Define a set of type F, .
F cuens sanrgens euaniwimiss.

3.  Prove that [O, %) is open in [0, 1].
[0, %) arern Qe Geuafl [0, 1]é Hpps sewrd erew
Hmeys.

4. Find the diameter of an interval (1, ) in the

discrete metric of IR

(1, ») eremp Qe GQauefluden o L ses IR -an saflss

QMg Qeueflulled Fretrs.



Prove that (0,1) is not a complete space with

absolute metric.

wppewwrar  Quwlfadled  (0,1)  wppevwwrer
Qeuaflwcey erem Hlmieys.

Define Uniform continuity.

Erren QgrLdFflepw cuenrumy.

When do you say that a bounded function f is
Riemann integrable on closed interval [a, b].
eriGurgl eupbyenLw &y f, epgw Qe Geuafl
[a, b] Ba fomen Qgmena Srewt (Lpigu|b?

If f(x)=2x,2<x<3, 0={2, 2.25, 2.5, 2.75, 3}
then find U (f, o).

f(x)=2x,2<x<3,0={2,2.25, 2.5, 2.75, 3} eafle
U(f, o) srews.

Using definition of derivatives if f(x)=x> on
0<x <8, prove that f'(3)=6.

UMSE& (LY U TLIMISSE CPELD,
f(x)=x?,0<x<8aafled f'(3)=6 oreur bl mieys.
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10.

11.

12.

13.

14.

State Chain’s rule.
Fhiflell ellSlenws eT(Lpgis.
Give an example of uniform convergence of
sequence of functions.
e @ellgd Gsmew  eriyseaiien  ecuflasamwses
T(H5&ISSTL(H Csm(.
State Cauchy criterion for uniform convergence.
sredlufler Frmenm  @ellgellan gLl HHFCUSMS
TG

PART B — (3 x 10 = 30 marks)

Answer any THREE questions.

Prove that J/ is of second category.

IR GTETLIG) @ TERTL LD eUenSUIEnaT SewTiD 6Ta Hlmieys.

If f is continuous from compact metric space M, ,
into a metric space M, , then prove that f(M;) is
compact.

f ereug s&flgwmar Cwl Mg Geuefl M, OmHa
Qi M&Ceuall M, &g Qgoaqud gy erefle f (M)
s&Sgomeang) eren Hlmies.
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15.

16.

17.

18.

Verify that all bounded functions on [a, b] are
Riemann integrable.

[a, b] Sgyeem erevedm GUFDLERL I SFTTLEEHD Fomen

QgTens STERTTLD 6Ta Hlmieys.

If w[f:x]<a for each x in closed bounded

interval </, then prove that there is a subdivision

r suchthat U(f, 7)-L(f, 7)<a |J|

epigll eupbyalw @enLGeuafl o & odrer eréeom
x&Gh w[f:x]<a eaaid 7 eeam o G9fayss

Ulf,)-L(f,7)<a |J| eTE @) (HSGLD eTan Hlmics.

If f and g both have derivatives at ¢, then prove
that (f-8)'(c)=f"(c)-g(c)+f(c) &'(c).

f. g aem enis@rssE ¢ Gd aumaulmé@omer,
(f-8)(c)=f(c)-g(c)+f(c) &'(c) eram Hlmays.

State and prove Rolle’s theorem.

Grrévev Cappsens sl Flmieys.
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19.

20.

21.

State and prove Taylor’s formula with integral

form of remainder.
Qgrens eugelled WBHuLem 2 eter Qi GSHTSms
T8 fipieys.

PART C — (2 x 15 = 30 marks)
Answer any TWO questions.

Prove that the subset G of a metric space M is
closed if and only if its complement is open.
QMg Qeuall M e 2 sewdb G eplqLIFTS @) (HHSTD
Qopsre wLECL 2igan flope) samd Spbnesn
ere Hlmieys.

If T is a contraction on a complete metric space

M , then prove that there is only one point x in
M such that Tx =x.

T eremug) e ppawwrer Gl flé Qeiafl M Sgmer
Gn&sD eafleo M -a o dter Gy e Ldtall x &@
oG Tx = x erem @m0 erar Hlemlal..
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22.

23.

24.

Prove that the bounded function f on [a, b],

f ek [a, b] if and only if for e>0 3 subdivision
o on [a, b] such that U(f, o)< L(f, o)+ €.

augbbyerLw  gmiy  f [a, b] Bz f ek [a, b]
eremMl(mBSTR @) (Hhsme CHeneuwimer wHmiD CLmE)Dmer
wLHCL gaubeurm €>0&@h @ ol lfle] o
U(f, o) < L(f, o)+ € eran Sepowid ere lmie,s.

State and prove second fundamental theorem of
calculus.

Hew sailssdd @ meug gliuaml Cshmsams
T8l plmiays.

State and prove the Dini's theorem.

gl Cappsens erpdl Flnes.
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