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J-236
B.Sc. (Part-III) Examination, 2021
MATHEMATICS
Paper - |
(Analysis)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

A ;[ T A § TS T & Pls Al A §d
| T T & 3iE I gl
Note : All questions are compulsory. Attempt any two
parts from each question. All questions carry
equal marks.
$B1e—I / Unit-I
Q. 1. (a) BR= wewr o e 7 g syl
State & prove Dirichlet's test.
(b) & W F o1 a1 Wy H R w fag
DI |

State & prove Young's theorem for two

variables.
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(2)
(c) TrfcRaa armadt B f(x) ®F BRI SO F1d

P
f(x)=0, -n<x<0 & forx
X, 0<x<n & for¥

Find the Fourier series of he periodic function

f(x) where :
f(x) =0, for —t<x<0

x, for 0<x<n

gB—II / Unit-II
Q. 2. (a) If€ f € R [a, b] @M T m, M 3iRTeT [a, b]

7 f & oReg § @1 g IR 6

b

(i) afe agb:m(b—a)g'f f(x)dx <M(b-a)

a
b

(i) afg azb:m(b—a)zj. f(x)dx>M(b-a)

a
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(3) (4)

If f € R [a, b] and let m, M be Bounds of f on siﬁl'st—III / Unit-III

[a, b]. Then prove that : Q.3. (a) T u—v=(x—y) (x+4xy + y?) qu

() tfaso=mpb-a)<[ i(x)oczm{o-a) @) =u+ivz=x+ly B 0B el Her

a

b 2 d f(z) P z $ T | G Dl
(ii) |fa2b:>m(b—a)2J‘ f(x)dx>M(b-a)

; Ifu—-v=(x=-y) (X +4xy +y?) & f(z) =
(b) der wed IO X" (1-x)""dx o afreRen
u + iv is an analytic function of z = x + iy,

HI W7 PR

then find f(z) in terms of z.

Discuss the convergence of Beta function 2743

(b) Toisd 6 waraRoT W=Z_4,q3x2+y2—

1 n-1
‘[ xm-1 (1 -x) dx

0 ' 4x = 0 P T @M 4u + 3 = 0 R Fiafafd
c) g o & "V Had wed I|H T &
TG BT & Show that the transformation W=222_+43,
Prove that every continuous function is maps the circle x2 + y2 — 4x = 0 onto the
Riemann integrable. straight line 4u + 3 = 0.
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(3)

(c) Ofsoa wuraRoT §1d SIS 3 0, 1 T 0o
o Buen 1, i, -1 W yfafifa oxar 2
Find the Mobius transformation that maps 0,
1 & o into 1, i & —1 respectively.
BRIV / Unit-IV
Q. 4. (a) WA (X, d) 0F Qe e & ve ufdfamor dF
e e T d*(x,y):%

V- x,yeX a8 T@=d 6 d*, X ® 15 Qs gl

Let (X, d) be a metric space. A mapping

d
d* is defined such that d*(x,y)Z%

¥ x,y € X then show that d* is a metric on X.

(b) s ooe & =t Qe wafe & fogd

Tl & W JUE B Y fagd g 7l
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Q. 5.
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(6)
Prove that in a metric space, the union of an
arbitrary collection of open sets is open.
(c) afda,b,c,deR,bz0,d=0 ds fag 5w
fo :

ad+bc
bd

a ¢
— 4 —=
b d

Ifa,b,c,d eR,b#0,d==0 then prove that :

g+gzad+bc
b d bd

$@R-V / Unit-V
(a) Rig BT 5 ol o wie § & wea
Tl ® HY, Wed gl gl
Prove that in metric space, union of two
compact subset is compact.

(b) R Faui yHT @ foiRed 9 Rog SR

State & prove Baire's category theorem.



(7)
(c) fag 5w & o Yo wmle &1 v Ted

I Wga 3R uReg dr 2l
Prove that in a metric space, every compact

subset is closed and bounded.
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