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Show that every separable metric space is second countable.
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Note : Section'A’, containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section 'A" has to be solved first.
Section - 'A'
fr=rifea siftegad weal & SR e @ @ gEEt § )
Answer the following very short-answer-type questions in one or two
sentences. (1x10=10)
TET 1. “HfRIB Heherd” Bl HUA fafay |
Write statement of "Summation by Parts".
TET 2. U W BT HUA frlay |
Write the statement of young's theorem.
wed 3. 9 wHhe B aRaIftd #ifg |
Define Riemann integral.
UeT 4. WG TR BT e d WHT BT HH folRav |
Write statement of fundamental Theorm of Integral Calculus.
we 5. fwcifie wer o1 aRiia ST |
Define Analytic Function.
wed 6. fgiRas wuiarer &1 g @i |

Define bilinear transformation.
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Define metric space.
fga ets a1 aRfig i |
Define open sphere.
Hed wEifte @ gRaifie #ifg |

Define compact space.

e 10.92M 9 fgda oy gafear & aRafda &1y

2 1.

U3 2.

Define first and second countable spaces.
Section - 'B'
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Answer the following short-answer-type questions: (3x5=15)

B f(x)=x BT WR 0<x<2 ¥ & W Broar Ao & w9 §
TIT PN |

Express f(x) = x asa halfrange cosine series in the range ) < x < 2.

OR
Rig AR B Bem /(xy)= |0l (0.0) R smwata & ¥

¥
foeg - o AT (0,0) W fem 7|

Prove that the function f (x, y) =" |xy , isnot differentiable at (0, 0) but

of of .
o and % both exist at (0,0).

TSy & U Wad Berd SEH WHGEEg 2T &

Show that every continuous function is Riemann integrable.
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» COS X

Test the convergence of the Integral _[U 1+ 22
OR
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Using Frullani's integration prove that :

»tan”' ax —tan~' bx 7. a
j dx =—log—
0 X 2 b
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Prove that every bilinear transformation that has only one fixed point ¢

1 1

can be put into the following form +4,

w—z z-a

OR
g PR S ST 0 =x° —3x° +3x2 =32 +1 AT FHH
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Prove that the function u = x* —3xy? + 3x — 3% + 1 satisfies Laplace's
equation and determine corresponding analytic function  + iy .
Ao gl fgia fafay va fig Hif |
State and prove contraction mapping principle.

OR
e a,b®1E <1 IR T T UBR Ry 4 p e uRim
e g @ g R & Jop W Te oRAy weewm &

Let a,b are two rational numbers and \/E 4 \/E is a rational number,

prove that /gb isalso rational number.
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Using differentiation with respect to parameter, find the value of

J_Qol_e—ax

=, a>—l,
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Find the fixed point and corresponding normal form to the bilinear
3z-4

z-1"

32_14 ® Rer famg iR w7d wamrg
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transformation w =

OR
9 feXRaes wuiaRer @ S AR S sgeHad R(z2)20 B g
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Find the bilinear transformation which transform half plane R ( Z) >0 on

to the unit circular disc |w| <1.

g #IRTT 15 /5 7 ufRer deam = |

Prove that /5 is not a rational number.
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Prove that in a metric space, every closed sphere is a closed set.

<eigy 6 qafe Cla,b] oM waT & |

Show that the space C [a, b] is separable.
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Let (X,d) be ametric space and metric d, : X x X — R is defined as

J B d(x,y)
follows : ¢ (x,Y) = m , forevery x, y,e X . Then show that

metrics d,and ¢ are equivalent matrices.
Section - 'C'

fr=ifed YT SR gl & SR AT |

Answer the following long-answer-type questions. (5x5=25)

xt eyt Safs x? + y? =0
B f(x,y)={ x> +y*’ @ for vars uig &1
0 wafr (x,y)=(0,0)
AT & EQI

Verify the Schwarz's theorem for the function :

x* + 4
fx,y)=1x"+y*
0  where (x,y)=1(0,0)

, where x>+ y? %0

OR

BT f(x)=|x,—7r<x<7r o oy BRaR 2ol |a HfTg |

Find the Fourier series of the function f (x) = |x LX<,



