MATHEMATICS
Second Paper : Analysis

| Time Allo‘wed - Three Hours \ \Maximum Mag'ks: 75For

- Science
66 for Arts
Section - A (Evs—sr) Max. Marks : 15
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SECTION - A (@ve—3)
() Write order completeness axion for an ordered field.

e &1 g 9 Qo aiPd RiRad |
(i) Define limit point of sub-set of real numbers.
TS Tl & Su-ugea A G g AT PR |
(iii) Define a metric space. gR® \afte # gRamT feRked )
(iv) What is complete metric space? Give one example.
i 3RS afee T ¥? T SR ARA |
(v) Define sequence in a metric space.
IR® FHite § ar:wq IR I |
(vi) Define compact metric space. &t e WHfe IRAMG ﬂf\‘ﬂﬁ i
(vii) Define connected set in Argend plane:
IFTS WA W TG e QR SRR |
(viii) ~ Whatis Zordan Arc Afgend plane?

afts wwae 3 SRl A e 3 7

(ix) ‘Write polar form of Caughy-Riemann equations.
DR TR BT i B Rikeyy ]

(x) ‘Define conformal mappmv '
ST WO TR SRR | )

SECTION - B (9ve—g)
Prové that cvery complete ordered field is an Archimedean or-

deredfield. foig IRy 9 ot i QﬂWﬂTﬁ?ﬁ@uﬁﬂfﬁ'ﬂ@ﬁ
M|

If A be anon-empty sub-set of a metric space (X, d) then for X,y
€ XProve that : |d(x,4)~d(y,4) < d(x.y)

e A v e T (X, d) BT ARTT 99 Weery B oy yeX
&g Rig IR |d(w, Ay -d(y, 4) <d(x, »

In a metric space, prove that intersection of an arbitrary family
of closed set is closed. U g wwfe 3 Rrg

DY % Haa ag=gay
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Prove that every convergent Séquence in a metric space is
* bounded. .
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6.. Show that Lim (i} does not exit.
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SECTION - C (ave—) -
 Unit-IEeE - 1)
(@) Prove that between any two different real number$ there lie an
infinite number of rational numbers.

- i B Rl < Por <emall o W o4 TR W A
€l

- (b) Prove that every infinite bounded subset 6f real numbers has
at least one limit point. Rig BRI SFaies el & ude suRfa
IREE TSI B HI--TH Tb QAT g B B
8. _ (@ Letthemappingd: R®x_R?> =R is defined by :

d(5y)= (x, - ) @, )Y G %).0,7) € B
then d is a metri¢ for R?
o gfafazurd : R*X R* > Rﬁﬁﬁmm% -

d(x'y)'—' \/(xl =)+ (%)Y (xj’xz)' Op¥) e R |
AR TF SRS B
~ (b) A subset A of aspace X is closed iff it contains all of its limit
pointsi€. D(A)C A _
54 gR® WA X BT 7o STl A H9d § IR SR daa
e D(A)c A 3di[d A 1= 9 S Rivg el o1 srafds a=an 81
Unit - I1 (@15 — II)

9. (@) Prove that every convergent sequence in a metric space is a
Caucly sequence, but cohverse need not be true.

ﬁaﬁmmiﬁmmﬁmmwwm
3rep¥ B & g M simavgs W & w 78 )

(b) Prove that the usual metric space (R,d) is a complete metric-
space. [Ris set of real numbers].
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12.
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[R Iaifes wemel o Wy ) | -
() Prove that every complete metric space is of second category as
a sub-set of iiself. Rig HRR T &1 Sv—Tgzag T §¢ I ol
@ W e ot < )
() Prove that every contracting mapping is continuous.
R P vliw Wi wfiRmwr Gad o ¥

Unit - IIT (3&1$ — 1)

z-1 z-1
(8 Provethat |~ —1-7+] anda> = u are orthogons
| 211 am p oY1 ) gonal
circles. Where and A are p constan(s.~
iz—1 | z-1 .
g il fo5 éﬁ =gFNTAamp \——| = PR

JAEN S AT SR
(b) State and prove Sufficient condition for a function w = f(Q) to be
analytical in dofhain'D. B w = £ (2) & 5 g D ¥ Rvafie 28
og W gld-e\ser wid Rig DR |
(@ Provethat'p (x, y)=x3- 3xy* + 3x2 - 3y? + 1 is harmonic. Also
determineits conjugate and corresponding f (z) in terms of z.
RGOS p(x, y) =23 - 3xy* + 322 - 3y% + | TG Y 15T
|G TR PeiRa SRR e £ () 9 2 D vt 3 9 HRA |
(b)» Prove that if m = £(z) is a conformal mapping of domain D! of
the w - plane, then f(z) is analytic function of z in D. .
g IR AR m = £ (2) R w1 D' srgepror gfframor 2 o £
() 9 D fweiis Sar |
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