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B. A./B. Sc./B. Sc. B. Ed. (Part III)
EXAMINATION, 2020
MATHEMATICS

Paper First

(Analysis)

Time : Three Hours

Maximum Marks : 50
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Attempt any two parts of each Unit. All questions carry

equal marks.
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_ 0 <o
Flry) =y +2 (x.) = (0,0)
0, (xy)=(0.0)

Show that the following function is continuous but
not differentiable at (0, 0) :

_ 0 <o
e N (x.) #(0,0)
0, (xy)=(0.0)

SIESNIY (—n,n) H He f(x)=x+x2 a%qvﬁ?ﬂ
sroff T B |

Find Fourier series of f(x) =x+x

(—n,n).
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i f,[O,l] W f(x)zx gRT uR¥Iid %, ar
gy f6 £ e R[0,1] oI jéxdxzé |

If f is defined by f(x)=x in [0,1], then show

that f e R[O,l] and J.;xdx =%.

ij LN BT AMERY & fory ey

0 14 x2n

DI, W&l m 3R n I9HS IS E |

(A1)



[3] DD-2758

x2m

o0
Test the convergence of .[0 1—2ndx, where m and
+x

n are positive integers.

e f(xe) B x>a AR tel & Y Haad &
A ¢(x), [a,8] WM £>a & U TRag SR
REIGE & A F(1) = [ f(x0)o(x)dr, | W
UHHAE AR B ', 99 Mg sifvig b
F(t), 1 W Wad 2|

If f (x,t) is continuous for all x > ¢ and 7 € I and

¢(x) is bounded and integrable for all &> a in

[a,&] and F (t) = j:of(x,t)d)(x)dx is uniformly

convergent in I, then prove that f () is continuous

in I.
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31 fIwg3ll 2 TRz, B AT aTell UF WA @l
BT THIDRUT ST BITSTY |

Find the equation of a straight line joining two
points z; and z,.

39y & Bold u = x° —3x? BMIMSG & a1 ATq
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Show that the function u = x*> —3xy? is harmonic

and find corresponding analytic function with u as
its real part.

I AT HARY BT S IO AT 0, 1 AR oo
BB+ 1, @ AR -1 ¥ yfafafd axar g

Find Mobius transformation which maps points 0, 1
and oo to+ 1, i and — 1 respectively.
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frg o & 5 o wafe o, s@e faga
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Prove that every open sphere is an open set in a
metric space.

e x,y,z e R, a1 FrfeRad & Rig I :
(1) |x—z|£|x—y|+|y—z|
(i) |2 = [y =[x - ¥l
If x,y,z € R, then prove the following :
(1) |x—z|£|x—y|+|y—z|
@ [ll-1y] <|x]
Rig IR 6 V2 uRew A =& 2|
Prove that \/5 is not a rational number.
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Prove that every countable dense metric space is
second countable.

(@) =9 WY (X,d) @& (Y,p) & N Fafeds §
TN f:X>Y U6 Gad bad g1 a5 Ac X,
X ¥ ¥gd g, a9 Rig a6 £ (A),Y ¥ 9
g

Let (X,d) and (Y, p) be two metric spaces and
f X > Y is a continuous function. If A < X is
compact in X, then prove that f (A) is compact
inY.

@) A @ X =(0,1) R WM WY d,X W
FEIRY A6 2| Th Hold [ X —» X IRIfa &

1 :
f(x)z; gRI| Juigd f& s ¥ad @ foeg
UHAAH Had el 2 |
Let X = (0, 1) and d is a usual metric. A function
f:X — X is defined by f(x) = l Show that fis
X

continuous but not uniformly continuous.
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