FD-2758

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, 2022

MATHEMATICS
Paper - I

Analysis

Time : Three Hours] [Maximum Marks : 50

qAe T9e TH 9 fRRT @ wrn % W S
aft gl F ofw W ¥

Note : Answer any two parts from each question. All
questions carry equal marks.

ZehTS / Unit-1

1. (o) 91 & (X,d) T e wafe & qon
d* = yrR ¥ uRfa © -

d(x,y)

d*(x,y): l+d(x,y)

,Vx,yeX
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(2)

Let (X, d) be a metric space and let d*
be defined by:

d(x,y)

d*(an/):m

,Vx,yeX

(b) Tcemn fo fodt Ow wafe § foga
= ok Y w Wes 9ug fogd
= T %

Show that in a metric space, the union

of an arbitrary collection of open sets is
open.

(o) Tog =ifsy f&@ T@ «E 9o e
T&l & St ot 8 ©

Prove that there exists no rational number
whose square in 8.

BehTS / Unit-11
2. (o) T9g iGN & ofma denet «1 aq=e

adfosh Gl & TH=E W ¥EA gl

g

Prove that set of rational numbers is
dense in the set of real numbers.
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(3)
(b) R £:[0,1] >R, f(x)=x> THEHAN Had
T ®?

Is f:[0,11—=R, f(x)=x% uniformly
continuous function ?

(¢) <UEY T Js Fouglishdl Ueh HHEUA

g
Show that, every Isometry is a
Homomorphism.

TS / Unit-111

3. (q) =W f uz%log(x2+y2) MR T

~

T SHh TMIFHR HITH Jd HiSC |

1
Show that u = Elog (x2 + yz) is harmonic

and find its harmonic conjugate.

(b) Tag =ifsu f& v+ fGfas so=wRm
IO I WA @ & gd A1 WA @ WV
& gfafaf@ s 21

Prove that every bilinear transformation
transforms circle or straight line into
circle or straight line.
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(4)

(¢) T T WA w=e" (xcosy—ysiny)
AT HHIRTO Sl T Yl © | W
favaifd oM f@)=u+iv H A
HifSTT |

Prove that the function u=e*(xcosy
—y sin y) satisfies Laplace equation. Find
the corresponding analytical function

f@)=u+iv.

BT / Unit-1V
4. (o) AR F, (0,0)#F, (0, 0) CINREIE|
s A yHE % gy #  frefafed

held & AT gHEmET .

xy(xz—yz)/x2+y2 ; RIS (x,y)#(0,0)

F (x, y) =
0 ; 4 (x,»)=(0,0)
In view of the Schwarz’s and Young’s
theorem explain the inequality
ny (0,0)# Fyx (0,0) for the following
function :
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(5)

(b) afg ian aq Db, HAW A4 TN B

n=l1 n=l1

W Afvyaifia =g, 9 fag =ifse .

Y (a,+b,)=A+B T

n=l1

Zr.an = r.A(r GR) |

n=l1

If Ean and an converges to 4 and
n=l1 n=l1

B respectively, then prove that :

Z(an+bn):A+B and

n=l1

Zr.an = r.A(r GR)

n=1
(¢) BER 9ot d@ HfGC Fafer  Hed
ofefo © -
-1, 3<x<0
f(x)=4 0, x=0
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(6)

Find the Fourier series for the function
f(x) defined by:

BT / Unit-V

2 logx

5. (a) Iomdx & oIfeRer ¥ foaw e
HifSTT |

dx .

2 lo
Test the convergence of _[ Rl

0J2—-x

(b) TTA [0, o] B IR HeA £ (x) = x2
& fau fag +ifsT f& fe R[0,a] T

a _1 3
.[Of(x)dX—ga |

For the function f'(x) = x2, defined in the
interval [0, a], prove that f'e R [0, a] and
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(7)

() 9% JUH TIAH YT &l fomae fag

HifSTT |

State and prove generalised first mean
value theorem.
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