
§·¤æ§ü / Unit-I

1. (a) çâh ·¤èçÁ° ç·¤ È¤ÜÙ  , | |f x y xy ,

(0, 0) ÂÚU ¥ß·¤ÜÙèØ ÙãUè´ ãñU, ç·¢¤Ìé 
f
x



 ¥õÚU

f
y

  ÎôÙô´ (0, 0) ÂÚU çßl×æÙ ãñUÐ
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If  , | |f x y xy , then prove that
f (x, y) is not differentiable at (0, 0) but

f
x



 and 
f
y

  both exist at (0, 0).

(b) SßæÁü Âý×ðØ ·¤æ ·¤ÍÙ çÜ¹·¤ÚU çâh ·¤èçÁ°Ð
State and prove Schwartz Theorem.

¥Íßæ / OR
2. (a) f (x) ·¤æ È¤ôçÚUØÚU M¤Âæ¢ÌÚU‡æ ™ææÌ ·¤èçÁ° Ñ

  1; | |
0; | |

x a
f x

x a
 

   

Find the Fourier transform of f (x) :

  1; | |
0; | |

x a
f x

x a
 

   

(b) Îàææü§° ç·¤ 
2xe  ·¤æ È¤ôçÚUØÚU cosine M¤Âæ¢ÌÚU‡æ

2
4

2

p
e


 ãUô»æÐ

Show that Fourier cosine transform of 
2xe

is 
2

4
2

p
e
 .

( 2 )
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§·¤æ§ü / Unit-II

3. (a) çâhU ·¤èçÁ° ç·¤ ÂýˆØð·¤ âÌÌ÷ È¤ÜÙ ÚUè×æÙ
â×æ·¤ÜÙèØ ãUôÌæ ãñUÐ

Show that every continuous function is
Riemann integrable.

(b) ØçÎ f R[a, b], ÌÕ çâh ·¤èçÁ° ç·¤

| f | R[a, b] ¥õÚU 
b b

a a
f f  Ð

If f R[a, b], then prove that | f | R[a, b]

and 
b b

a a
f f  .

¥Íßæ / OR

4. (a) 2
0

cos
1

x dx
x



  ·ð¤ ¥çÖâÚU‡æ ·¤è Áæ¡¿

·¤èçÁ°Ð

Test for the convergence of 2
0

cos
1

x dx
x



 .



(b) 2
sinx

a

xe dx
x


  ·ð¤ ¥çÖâÚU‡æ ·ð¤ çÜ° ÂÚUèÿæ‡æ

·¤èçÁ° ÁãUæ¡ a > 0Ð

Test the convergence for the function

2
sinx

a

xe dx
x


  where a > 0.

§·¤æ§ü / Unit-III

5. (a) çâh ·¤èçÁ° ç·¤ È¤ÜÙ f (z) = | z |2 âßü˜æ
âÌÌ÷ ãñU, ç·¤‹Ìé ×êÜ çÕ‹Îé ÂÚU ÀUæðÇ¸U·¤ÚU ç·¤âè
Öè z ·ð¤ çÜ° ¥ß·¤ÜÙèØ ÙãUè´ ãñUÐ

Prove that the function f (z) = | z |2 is
continuous everywhere but nowhere
differentiable for z except at the origin.

(b) Îàææü§° ç·¤ È¤ÜÙ f (z) = ex(cos y + i sin y)
çßàÜðçá·¤ ãñUÐ

Show that the function f (z) = ex(cos y
+ i sin y) is analytic.

¥Íßæ / OR

6. (a) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ ×ôçÕØâ M¤Âæ‹ÌÚU‡æ
ßëîæ ·¤ô ßëîæô´ ×ð´ ÂýçÌç¿ç˜æÌ ·¤ÚUÌæ ãñUÐ

( 4 )
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Prove that every Mobius transformation
maps circle into circles.

(b) çmƒææÌ M¤Âæ‹ÌÚU‡æ w ·ð¤ çSÍÚU çÕ¢Îé ·¤ô ™ææÌ
·¤èçÁ° Ñ

3 4
1

zw
z





Find the fixed point of the quadratic
transform w :

 3 4
1

zw
z





§·¤æ§ü / Unit-IV

7. (a) Îàææü§° ç·¤ ç·¤âè ÎêÚUè·¤ â×çcÅU ×ð´ ÂýˆØð·¤
â¢ßëÌ »ôÜ·¤ °·¤ â¢ßëÌ â×é“æØ ãUôÌæ ãñUÐ

Show that in a metric space, every closed
sphere is a closed set.

(b) °·¤ ÎêÚUè·¤ â×çcÅU (X, d) ×ð´ çâh ·¤èçÁ° ç·¤

|d(x, z) – d(y, z)|  d(x, y)   x, y, z X

In a metric space (X, d) show that

|d(x, z) – d(y, z)|  d(x, y)   x, y, z X

¥Íßæ / OR

( 5 )
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8. (a) çâh ·¤èçÁ° ç·¤ ÎêÚUè·¤ â×çcÅU ×ð´ ÂýˆØð·¤ ·¤õàæè
¥Ùé·ý¤× ÂçÚUÕh ãUôÌæ ãñUÐ

Show that every Cauchy sequence in a
metric space is bounded.

(b) çâh ·¤èçÁ° ç·¤ 3  °·¤ ¥ÂçÚU×ðØ â¢BØæ ãñUÐ

Show that 3  is an irrational number..

§·¤æ§ü / Unit-V

9. (a) ×æÙ Üô (X, d) ÌÍæ (Y, ) Îô ÎêÚUè·¤ â×çcÆUØæ¡
ãñ´U ¥õÚU f : X  Y °·¤ È¤ÜÙ ãñU Ð ÌÕ çâh
·¤èçÁ° ç·¤ f âÌÌ÷ ãñU ØçÎ ¥õÚU ·ð¤ßÜ ØçÎ

  ( )f A f A Ð

Let (X, d) and (Y, ) be two metric spaces
and f : X  Y be a function. Then prove that

f is continuous if and only if   ( )f A f A .

(b) çâh ·¤èçÁ° ç·¤ ç·¤âè ÎêÚUè·¤ â×çcÅU ×ð´ Îô
â¢ãUÌ ©UÂ-â×é“æØô´ ·¤æ â¢ƒæ â¢ãUÌ ãUôÌæ ãñUÐ

Show that the union of two compact subsets
of a metric space is compact.

¥Íßæ / OR

( 6 )
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10. (a) çâh ·¤èçÁ° ç·¤ ç·¤âè â¢Õh â×é“æØ ·¤æ
âÌÌ÷ ÂýçÌçÕ¢Õ Öè â¢Õh ãUôÌæ ãñUÐ

Show that continuous image of a connected
set is connected.

(b) ÕðØÚU-â¢ß»ü Âý×ðØ ·¤æ ·¤ÍÙ çÜ¹·¤ÚU çâh
·¤èçÁ°Ð

State and prove Baire-category theorem.
———

( 7 )
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