
§·¤æ§ü / Unit-I

1. (a) Îàææü§° ç·¤ çm·¤ Ÿæð‡æè 
,

1sin
2 3m nm n

  ¥çÖâæÚUè

ãñUÐ

Show that the double series 
,

1sin
2 3m nm n



is convergent.
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(b) Ø¢» Âý×ðØ ·¤æ ·¤ÍÙ çÜ¹·¤ÚU çâh ·¤èçÁ°Ð

State and prove Young’s theorem.

¥Íßæ / OR

(a) È¤ÜÙ f (x) ·ð¤ çÜ° ¥‹ÌÚUæÜ (–, ) ×ð´
È¤ôçÚUØÚU Ÿæð‡æè ™ææÌ ·¤èçÁ°, ÁãUæ¡ Ñ

0 , 0
( )

sin , 0
x

f x
x x

  
    

Find the Fourier series of the function
f (x) in the interval (–, ), where :

0 , 0
( )

sin , 0
x

f x
x x

  
    

(b) È¤ÜÙ f (x) ·¤ô °·¤ È¤ôçÚUØÚU …Øæ Ÿæð‡æè ·ð¤
M¤Â ×ð´ çÙM¤çÂÌ ·¤èçÁ°, ÁãUæ¡ Ñ

f (x) = x, 0  x < 

Represent the following function f (x) as
a Fourier sine series, where :

f (x) = x, 0  x < .

§·¤æ§ü / Unit-II

2. (a) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ °·¤çÎcÅU È¤ÜÙ ÚUè×æÙ
â×æ·¤ÜÙèØ ãUôÌæ ãñUÐ

( 2 )
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( 3 )
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Prove that every monotonic function is
Riemann integrable.

(b) â×æ·¤ÜÙ »ç‡æÌ ·¤æ ×êÜÖêÌ Âý×ðØ çÜç¹°
¥õÚU çâh ·¤èçÁ°Ð

State and prove fundamental theorem of
integral calculus.

¥Íßæ / OR

(a) 21
dx

x



   ·¤æ ¥çÖâÚU‡æ ·ð¤ çÜ° ÂÚUèÿæ‡æ

·¤èçÁ°Ð

Test the convergence of 21
dx

x



  .

(b) Îàææü§° ç·¤ Ñ

1

0

1 log(1 ) ( 1)
log

nx dx
x


    

Show that :

1

0

1 log(1 ) ( 1)
log

nx dx
x


    



( 4 )
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§·¤æ§ü / Unit-III

3. (a) çâh ·¤èçÁ° ç·¤ Îô âç`×Ÿæ â¢BØæ¥ô´ ·ð¤
¥‹ÌÚU ·¤æ ×æÂæ¢·¤ ©UÙ·ð¤ ×æÂæ¢·¤æð ´ ·ð¤ ¥‹ÌÚU âð
ÕÇ¸Uæ Øæ ÕÚUæÕÚU ãUôÌæ ãñUÐ

Prove that the modulus of the difference
of two complex numbers is greater than
or equal to the difference of their moduli.

(b) çâh ·¤èçÁ° ç·¤ È¤ÜÙ

u = x3 – 3xy2 + 3x2 –3y2 + 1

ÜæŒÜæâ â×è·¤ÚU‡æ ·¤ô â¢ÌécÅU ·¤ÚUÌæ ãñU ¥õÚU
â¢»Ì çßàÜðçá·¤ È¤ÜÙ u + i ·¤ô ™ææÌ
·¤èçÁ°Ð

Prove that the function

u = x3 – 3xy2 + 3x2 –3y2 + 1

satisfies Laplace’s equation and determine
corresponding analytic function u + i.

¥Íßæ / OR

(a) Îàææü§° ç·¤ ÂýˆØð·¤ ×æòçÕØâ M¤Âæ‹ÌÚU‡æ Áô
·ð¤ßÜ °·¤ çSÍÚU çÕ¢Îé  ÚU¹Ìæ ãñU,
çÙ`ÙçÜç¹Ì M¤Â ×ð´ ÚU¹æ Áæ â·¤Ìæ ãñU Ñ

1 1
w z z

 
 



Show that every Mobius transformation
which has only fixed point  can be put
in the form :

1 1
w z z

 
 

(b) Îàææü§° ç·¤ M¤Âæ‹ÌÚU‡æ 2tan
4

w z   
 

,

§·¤æ§ü ßëÌ | w | = 1 ·ð¤ ¥æ‹ÌçÚU·¤ Öæ» ·¤ô
ÂÚUßÜØ ·ð¤ ¥æ‹ÌçÚU·¤ Öæ» ×ð´ M¤Âæ‹ÌçÚUÌ ·¤ÚUÌæ
ãñUÐ

Show that the transformation

2tan
4

w z   
 

, transforms the interior

of the unit circle | w | = 1 into interior of
a parabola.

§·¤æ§ü / Unit-IV

4. (a) Îàææü§° ç·¤ ç·¤âè ÎêÚUè·¤ â×çcÅU ×ð´ â¢ßëÌ
â×é“æØô´ ·ð¤ °·¤ Sßð‘ÀU â¢»ýãU ·¤æ âßüçÙcÆU
â¢ßëÌ ãUôÌæ ãñUÐ

Show that in a metric space, the
intersection of an arbitrary collection of
closed set is closed.

( 5 )
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(b) çâh ·¤èçÁ° ç·¤ ÎêÚUè·¤ â×çcÅU ×ð´ ÂýˆØð·¤
¥çÖâæÚUè ¥Ùé·ý¤× ÂçÚUÕh ãUôÌæ ãñUÐ

Prove that every convergent sequence in
a metric space in bounded.

¥Íßæ / OR

(a) â¢·é¤¿Ù ÂýçÌç¿˜æ‡æ çâhæ‹Ì (ÕæÙæ¹ çSÍÚU çÕ¢Îé
Âý×ðØ) çÜç¹° ¥õÚU çâh ·¤èçÁ°Ð

State and prove Contraction Mapping
Principle (Banach Fixed Point Theorem).

(b) çâh ·¤èçÁ° ç·¤ 5  °·¤ ÂçÚU×ðØ â¢BØæ

ÙãUè´ ãñUÐ

Prove that 5  is not a rational number..

§·¤æ§ü / Unit-V

5. (a) Îàææü§° ç·¤ â×çcÅU C [a, b] »‡æÙèØ âƒæÙ
ãñUÐ

Show that the space C [a, b] is countable
compact.

(b) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ ÎêÚUè·¤ â×çcÅU ÂýÍ×
»‡æÙèØ ãUôÌæ ãñUÐ

Prove that every metric space is first
countable.

¥Íßæ / OR

( 6 )
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( 7 )
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(a) çßSÌæÚU Âý×ðØ çÜç¹° ¥õÚU çâh ·¤èçÁ°Ð

State and prove Extension Theorem.

(b) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ â¢ãUÌ ÎêÚUè·¤ â×çcÅU
ÕôËÁæÙô´-ßæò§°ÅþUæâ »é‡æÏ×ü (BWP) ÚU¹Ìæ ãñUÐ

Prove that every compact metric space
has the Bolzano-Weierstrass Property
(BWP).

———


