
SJ-236/10 (  1  ) [P.T.O.]

Note : All questions are compulsory. Attempt any two parts

from each question. All questions carry equal marks.

lHkh iz'u vfuok;Z gSaA izR;sd iz'uksa ds fdUgh nks Hkkx gy

dhft,A lHkh iz'uksa ds vad leku gSaA

Unit-I / bdkbZ&I

1. (a) Suppose 1 2 3 4......... 0a a a a     . Then

the series 
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  converges, if and only if the

series

2 1 2 4
0

2 2 4 ......k k

k

a a a a



     converges.
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eku k 1 2 3 4......... 0a a a a     rc J s. k h
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  vfHklkjh gksxh ;fn vkSj dsoy ;fn Js.kh
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k

a a a a



     vfHklkjh gksxhA

(b) Write and prove that "Schwarz's theorem".

^^'okVZ~l izes;** dks fy[kdj fl) dhft,A

(c) Obtain Fouries series for the expansion of

( ) sinf x x x  in the interval ( , )  .

vUrj ky ( , )   e s a  i f jH k k f " kr QY ku

( ) sinf x x x  dk foLrkj Qksfj;j Js.kh ds :i esa

Kkr dhft,A

Unit-II / bdkbZ&II

2. (a) Let f   be a bounded function on [ , ]a b  then

prove that the insertion of an extra point of

partition of [ , ]a b  does not decrease the lower

sum.

ekuk f  vUrjky [ , ]a b  ij ,d ifjc) Qyu gS] rc

fl) dhft, fd vUrjky [ , ]a b  ds fdlh foHkktu esa

,d vfrfjDr fcUnq ysus ij mifj jheku ;ksx ugha

?kVrkA
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(b) Prove that : If f is monotonic on [ , ]a b  then

[ , ]f R a b

fl) dhft, % ;fn f  vUrjky [ , ]a b  ij ,dfn"V

Qyu gS] rc [ , ]f R a b

(c) Show that 
( )

b

na

dy

y a  is convergent  when

n < 1 and  divergent when 1n  .

n'kkZvks fd 
( )

b

na

dy

y a  vfHklkjh gS ;fn n < 1 vkSj

vilkjh gS ;fn 1n 

Unit-III / bdkbZ&III

3. (a) Prove that : Real and imaginary parts of an

analytic function satisfy Laplace's equation.

fl) dhft, % ,d fo'ysf"kr Qyu ds okLrfod ,oa

dkYifud Hkkx YkkIykl lehdj.k dks larq"V djrs gSaA

(b) If  1z , 2z are complex numbers, then

1 2 1 2 1 2cos( ) cos cos sin sinz z z z z z  

;fn 1z , 2z  lfEeJ la[;k,a gks] rc

1 2 1 2 1 2cos( ) cos cos sin sinz z z z z z  

[P.T.O.]



SJ-236/10 (  4  )

(c) Explain necessary condition for ( )w f z  to

represent a conformal mapping.

( )w f z  dks vuqdks.k izfrfp=.k ds :i esa n'kkZus

ds fy, vko';d izfrca/k dks le>kb;sA

Unit-IV / bdkbZ&IV

4. (a) For any metric space (X, d), prove that

( , ) | ( , ) ( , ) |d x y d x z d z y 

fl) dhft, fd fdlh nwjhd lef"V (X, d) esa

( , ) | ( , ) ( , ) |d x y d x z d z y 

(b) Write and prove "Canter's Intersection

theorem".

^^dsUVj loZfu"V izes;** dks fy[kdj fl) dhft,A

(c) Prove that : The set Q of all rational numbers

is not complete ordered field.

fl) dhft, % ifjes; la[;kvksa dk leqPPk; Q iw.kZ

Øfer {ks= ugha gSA

Unit-V / bdkbZ&V

5. (a) Prove that : A  matric space (X, d) is separable

if and only if it is second countable.

fl) dhft, % ,d nwjhd lef"V i`FkDdj.kh gS ;fn

vkSj dsoy ;fn ;g ,d f}rh; x.kuh; lef"V gSA
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(b) Explain : Sequential characterization of

continuity.

foLrkj dhft, % ^lkRkR; dk vuqØfed izxq.k**

(c) Prove that : Every indiscrete space is

connected.

fl) dhft, % izR;sd rqPN lef"V ,d lECk) lef"V

gksrk gSA

 ----x----


