MATHEMATICS

~ Paper-11: Analysis
Time : Three Hours

S NOMML : 75/66
Part-A (Compulsory), ~ [Marks: 15]
- 3 ( AfEE, o
L. () Prove that for every real numbera |a| - max {a,-a}.
g SR 5 e Tl EE o & R la} =max {a, -a]
(i) Show thatQ-set of rational nimbers is not an open set.
T & Q—qﬁﬁum&ﬁ@“ﬂwwﬁwwﬂﬁ%l
_(iii) Define InteriorpOintofaset. = .
et e SR Rrg 3 aRi SRR |
(iv) Considefingusual metirc don Rand setA=[2,3)and B=
- (3,5 ontherealline R, Showthatd (A) =0, (A,B)= 0.
AN Ee S d R ¥ wreRo e € T IRIS YE R W g
Haq g A=([23)W@ B=(3,5| e, ARRT AR
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d(4)=0(AB)=0
(v) Define bounded subset of a metric space.
Tl Qe wfte & for TR Swayeay o1 aRefya A |

(vi) Define contracting mapping for a metric space.
U6 NS WHite 3 fore Haas gfifersm o g SRR |
_ (vii) Statefinite intersection property of metric space. ,
% FAfte B Terv uRFT adfiss wur 3 yeber foerRea |
(viii) Show that for a complex number z amp (zi) = = + ampz.
R ey i 2 @ fore awligd 5 zamp (21) = 5+ ampz
(ix) Define opendomain for complex plane.

|y wade @ fory fga gk R HifsH |
(x) . State necessary condition of a conformal mappifig-

aaaﬁmuﬁtﬁawa%mwwmamwmﬁrﬁam
Part-B (¥F1-9) '
" If p'and q are rational number and irrational number respectively,
prove that pq and p + g are irrational minibers:

i p A g BHA: IRAT TN aqﬁﬁumﬁ?hmmﬂﬁquw
p+qIuREHENEl

For the usual metirc d on [0,1]describe s (3} me St [0,1] TR ATEROT
- s . S

g d R A AR sl o2l
A point x is a lintitpoint of a subset A of a metric space X if each open
sphere with ¢efitre.x contains infinitely many points of A.

WW(X,d)WWW%HﬂTAXWWW%IWﬁ%
xe A @ies A g & R x T B TS fage s A B s
Rgdi s TR 2|

What is the image of the triangular region of the Z-plane bounded by
~ " the lines x =0, y=0and x@} y = 1under the tmnsformation w =eﬁ\3)‘T ?

7. et 3 el x =0, y=07T°M 3 +y = 1 33l ¥ Ui raome

% S/
&5 B HITRO] “,:e{?) ® ota waHaa A IR w7y ?
It u-v)=(x-y)(+ 4xy+yz)andﬂz)=u+ivishnana]yticﬁmction
ofz—H;y,ﬁndﬂz)mtermsofz.
i (- v)=(x- y)(x’+4xy+)”')?fq'f(z) U+iv, z=x +iy 1 7H
s B, @ f(2) P 2D TR H T AR |
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11.

12,

Part-C (A11-%)

Unit-1(EPR-1)

Prove that the set of rational numbers is not a complete ordered field.

IR el 1 wey v o i & T8 B

(a)  Let (x, d)be a metric space and let d' (x; y)=min {1, d (x,y)/,
then d* is a metric for X,

A R (x, d) T g0 Tafe & T Ber 4% 3 YBR TR

¥® 4 (x, y)=min {1, d (xy)} A Rig DA 5 d* X T v
aReg XD ¥

(®) Prove that in a metric space each open sphere is an opfie,set.
TRt 0w wfe §, mﬁqamamwﬂqaﬂgawﬁm%l

Unit-II(3HE-I) -
(@) Ifxisa limitpoint of a subset E of a metric space (X.d), then

there exist a sequence <x > of pomts of Ejall distinct from x
which converges to x.

A R Eﬁﬁr@am(&d}mwmﬂw%uﬁzﬁ%x
= Emmﬁﬁa?ﬁE#W@ﬁﬁw@a‘: TP <x >
P AR ¥ R U A

(b) Prove thatif A isnon-dense setin X, then each open sphere
. ‘contains a closed sphére’ which contains no pointof A,

g PR 5 7l 7 g8 e X 4 A 1o sad e=a ¢,
TS 9 Tere H0% wge v (PR A o1 9% g e BRm 8|
10. Stateand prove Banach's fixed point theorem.
wﬁﬂ?ﬁﬁmmwmﬁwﬂﬁﬁﬁm|

Unit-TI( S<E-10 )
(a) Ifn is real, show that 1" (cosn6+ i sin n8) is analytic except
when » = 0 and then its derivative is nr*! [cos (n - 1)0+i sin
(n-1)6].
fE naria® & 9 yeRia SRR s r"{cosn9+ isinnNr=0%
aﬁrﬁ&aﬁaﬁﬁw%amm W%’ nr+! [cos (n-1)0+i
sin(n-1)0]
() Derive the equation of straight line j joining two points Z
and Z, of a complex plane.
mﬂaaa%a’rﬁﬁd‘fz a1 Z, B Rei Tl wxer X &l

e

e PR |

(a) Prove thatin the region |7] <1, f(z) = 2 uniformly continous
whereas f{z) = 1/znot 0.
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 RigPRRA R |2 <] Ff()E zwww%mm)
= ]/z O G Had T8 B | ’

(b) Find the bilinear transforpaatidn Wwhich transforms the half
plane Re (z)> 0into the uniteircular disc <1

7% R ¥Ra® ST S0 PIRR 5l SITae Re (7)2, Oiﬁrw
T 9 [wi<1 ¥ e sran gl T
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