Total No. of Questions : 11 ] [ Total No. of Printed Pages : 4

A-336
B.A./B.Sc. (Part-1II) Examination, 2022

MATHEMATICS
Paper - 1II
(Analysis)
Time : 3 Hours | [ Maximum Marks : 66
Section—-A (Marks : 1 x 10 = 10)

Note —

Note —

M —

Answer all fen questions (Answer limit 50 words). Each question carries
1 mark.

(Tus-3) (3® : 1 x 10 = 10)
Tfi T YIS SIS (SW-EH 50 I8) | T&E G 1 3FE H g
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tue-) (3F : 4 x 5 = 20)
i UTe gl & St SNT) Yo Wed H faweu @ wEe Sifwg (STR-EE
200 ¥1%) | T&F U9 4 IF H R

Section—C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(Tue-|) (3® : 12 x 3 = 36)

g H F fe=l O a9 & SW ST (SW-HH 500 T5) | Y% WY 12 3h
Ealk
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Section—-A
(TUs-3)
. (@ State Heine-Borel Theorem.
-9 T F weA faftem|
(i1))  Define limit point of a Set.
=g Hw foag =1 9Rwfm =it
(ii1)) Define diameter of a Set.
T % A ol GRS SIfST |
(iv)  Define Perfect Set.
IRYU FY=ad 1 GRS it |
(v)  Define Compactness.
Hed ! qRYISa wifew |
(vi) Define Continuous Function.
Haq ®ed sl aRefd i)
(vii) Define Complex Plane.
ity §HaA i IRWIST it |
(viii) Write statement of Jordan Curve Theorem.
ST g% ¥HE &1 e fafaw)
(ix) Write sufficient condition for a Conformal Mapping.
v gfateaem & fou waia gfaey fafen |
(x)  Write necessary condition for Conformal Mapping.
3R gfafesor & fore saves fhey fafew)
Section-B
(Tus-)
2. State and prove ‘Bolzano-Weierstrass’ Theorem.
‘Bolzano-Weierstrass’ 999 1 e fafeu qen genfug sl
Or
(3=

The intersection of a finite number of neighbourhood of A is also a
neighbourhood of A.

fag =ifst & foret fog =1 gfaast ===l &1 Y& IRfHa Faftss Hare s foag
1 Wiy S==g B ¥

BR-506 ( 2 ) A-336




3. Prove that in a metric space, every open sphere is an open set.

fag =ifse fF et g Tnfe & g% faga e 1 fogq sq==a o 2
Or
(3eran)
Prove that in a metric space (X, &) the finite union of closed sets is closed.
fag =wifst 6 i wmfe (X, d) 1 99a aq==ai &1 9Rfafa 99 9= 1% §9q
e B T

4.  Prove that the continuous image of a compact set is compact.

fag wifSe fF Hed =g #1 Haq wfafes Fed @ T
Or
(3=
Prove that every convergent sequence in metric space is bounded.
fag wifve for fret it wafe & yo@ eifaerd o1 9fies B 1

5. Prove that the function f(z) = cosh y sin x + 7/ cos x sinh y is continuous and
analytic every where.

fag wifSw fF e f(2) = cosh y sin x + 7 cos x sinh y &7 Haq & fawafts ¥
Or
(3tern)
Prove that the function defined by :
f(z2)= —xzjf (x —;éy) ,z20
X +y

and f(0) = 0 is not analytic at the origin though Cauchy—Riemann equations are
satisfied at the point.

2.5, .
YT wifeT fF e f(Z)=%x;éy),Z¢0 = £(0) = 0 a1 fog W favaifoes
T T Wt 3@ fog W HRi-GuH qHieo S T

1-z

z—1
and w=——:/ transforms | w | <1

6. Show that both the transformations w =
14z z+1

into the half plane Re (z) > 0.

we[ =it f& 9 ®a=wo w=
Re (2) > 0 § ®9MRA #d T
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1-z
1+z z+1

| w| < 1 & aHad



10.

11.

BR-506 ( 4 ) A-336

Or
(3teram)

Show that u = x> — 3x)? is a harmonic function. Find the corresponding analytic

function.

fiag FINT % 4 = +° - 3x? & THaE ®od B T favaiftes ®wer o 9| sifse
Section—-C
(Tue-—=)

A subset A of R is compact iff A is bounded and closed. Prove it.

R &1 % U8 A Ted a1 § A IR ot afc A 1fes @ 99a g, @ 33 fag
RIS |

State and prove Baire-Category Theorem.

I-Hart gHT @ we fafeu qen fag wifsu

Let (X, d) be a complete metric space and d is a contraction mapping on X, then

these exists unique fixed x in X such that f(x) = x. Prove it.

M & (X, d) T qui gl Tafie § 991 ¢, X W Ghfaa %o § 09 X # aifgdia fer
x 9 R fammm e 6 f(x) = x| fag wifsm

cosx+sinx—e ”

If f(z) = u + iv is an analytic function of z =x + iy and u —v = —,
2cosx—e” —e?

1 1
show that £(z) subject to the condition f(n/2)=0 is E_ECOt(Z/ 2).

cosx+sinx—e ”

A f(2) = u +iv, z = x + iy F1 TTTATER FeA B Ry — v =

2cosx—e —e
el FARTY B () TRE F(n/2)=0 B s %—%cot(zm) 2T

Find the image of the infinite strip (1/4) < y < (1/2) under the transformation
w=1/z.

TURRY w = 1/z & I o= 98t (1/4) < y < (1/2) 1 qfqae 9@ Hifsg |



