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MATHEMATICS
Paper- I1 : Analysis -
Time : Three Hours . "MLM. : 75/66
Part-A (Compulsory) [Marks: 15]
ur- 3 (At ) |
L (i) Prove that for every real number a|a| = max {a, -a}.

mw&maﬁ%ma@imhi =max {a, -a]
(i) Show that Q-set of rational numbers is not an open set.
TR & Q—qﬁﬁama‘mﬂﬂgﬁuwﬁqﬁwqﬁ’gl
(i) Define Interior point of a set. _
5t ey @ SR Reg 31 aRATT DA |
(iv) Considering usual metirc d on Rand setA=[2,3)and B=
(3,5 ] on the real line R, Showthatd (A) =0, (A,B)= 0.

AFR ¢ 6 d R¥ wieRel 0@ & 991 Iaias Y\ R 9 g
%ga Fad A=[2,3) W@ B=(3,5] %, N TR Hifvw:
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d(A)=0,(A,B)=0
(v) Define bounded subset of a metric space.

el s wfe @ forg aRag SR B aRAIRT AR |
(vi) Define contracting mapping for a metric space.

& g0 Wi 3 Ry st w31 vRMRE R |
(vii) State finite jx;tersection property of metric space.
i e o aRPv SR T 5 e R |

: 7
(viii) Show that for a complex number z amp (i) = 5 + ampz.

oo s e ; @ fe guizd zamp (i) = g+ ampz
(ix) Define opendomain for complex plane.

s gade @ 1T Rga v aRfta Sif |
(x) Statenecessary condition of a conformal mapping.

I yiafe=on @ e snavas uives o1 Yoo fafed |

Part-B (A11-9) ' ‘

If pand q are rational number and irrational number respectively,
prove that pg and p + g are irrational numbers.
I p A g HHA: IR T SR e & 1 fig AR % pg &
p+q GNﬁ‘eﬂI AN E
For the usual metirc don [0,1] describe s (&) ame 2]}, [0,1] T HERwT

- 54[1

i dS R PE AR a2l

A point x is a limit point of a subset A of a metric space X if each open
sphere with centre x contains infinitely many pqmts of A.

7 AR (X, d) & g0 wafie T a1 A, X 31 70 STay=d 8 176 g
xe A 7P B g ¥ AR x R B 1@ faga e A B I
gl Pramfie B 8|

What is the image of the triangular region of the Z-plane bounded by

.
()

| o
" the lines x =0, y=0and ¥3x+y = 1under the transformation w=e*?/ ?

7 T Xl x =0, y=07 Vix +y = 1 33N IRy By

&3 BT HIFIRO] u::»e'[';_J EEWwaWﬁwﬁlﬁwaﬁ% ?

If (u - v) = (x - y) (« + 4xy + y*) and f{z) = u + iv is an analytic function
of z;—'x-viy,fmdﬂz)inmmof z

AR (- v) = (x- y) (F + 4xy + ) U fiz) = u+iv, 2= x +iy B 0D
fredfie wer &, A f(2) PN 23 R4 v AR |

http://www.rtuonline.com



11.

12,

WO dUI[uoOnLI MM/ d)y

http://www.rtuonline.com

Part.-C(ﬂl‘T—TIl))

Prove that the set ofmugnlglt:umbem is nota complete ordered field.
uR¥ wEmal o wye ve ol B 8 T8 8
(@) Let(x, d) be a metric space and letd’ (x, y) = min {1, d(x,y)},
then d* is a metric for X,

A AR (x, ) To gl wwfte & 98 Har d* T FPR IR

@ d' (x, y)=min {1, d (x,y)} & Rig DA 5 a* X F 0
Reg o ¥
(b) Prove thatin a metric space each open sphere is an opne set.

o R wmite 3, e fag viere va faga ayead B 8|

Unit-I(FFE-I) ©
(a) ¥ xisa limit point of a subset E of a metric space (X,d), then
there exista sequence <x, > of points of E, all distinct from x
which converges to x.

A AR Em{ﬁﬁm(}(d)ﬂwm’ﬂﬂﬁu%ﬂ%ﬁﬁx
W= E %1 ¥ g 1ol EH 1o W RS 121 3 g <x >
O S S

(b) Prove thatif A is non-dense setin X, then each opcn sphere
. contains a closed sphere which contains no point of A.

Rig Pifor) 1 af foh g9 e X § A U9 e wq=a &,
TP g Mers # vF 34 Meas PR A &1 9% g T 2R & |
10. State and prove Banach's fixed point theorem.
wﬁﬂ?ﬁgmmw%mwm&ﬁml

Unit-TN( FE-10 )

(a) Ifnis real, show that ©* (cosn@+ isin n@)is analytic except
when r= 0 and then its derivative is nr*! [cos (n - 1)@ +i sin
(n-1)6].

afe n araA® & A weRa AR B 12 (cosnf@+ isinnd) r=0

sfaRaa RTORT § 991 395 JaHcr & m‘”_'féos (n-1)0+i
sin(n-1)0]
(b) Derive the equation of straight line joining two points Z,
and Z, of a complex plane.

s qa @ A Regall Z, 9o Z, A e At s
e frefer |
(8) Prove thatin theregion |z} <1, f(z) = Z uniformly continous
whereas f{z) = I/znot so.
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Rig R B wr |2] <1 ¥ f(2) = 29 9 Waa ¥ oef® fqz)
= 1/z O G Had 94 & o
(b) Find the bilinear transformation which transforms the half
plane Re (z)2 Ointo the unit circular disc [#]<1

g% 2 ¥Rg® waraxul sid DR S AT Re (2)2 0 PISFR
NG T wi<1 ¥ vifaPa axar g
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