
§·¤æ§ü / Unit-I

1. (a) ×æÙæ ç·¤ (X, d) °·¤ ÎêÚUè·¤ â×çcÅU ãñU ÌÍæ
d* çÙ`Ù Âý·¤æÚU âð ÂçÚUÖæçáÌ ãñU Ñ
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Let (X, d) be a metric space and let d*
be defined by :

   
 
,

* , , ,
1 ,

d x y
d x y x y X

d x y
  



(b) çÎ¹æ§° ç·¤ ç·¤âè ÎêÚUè·¤ â×çcÅU ×ð´ çßßëÌ

â×é“æØô´ ·ð¤ â¢ƒæ ·¤æ Sßð‘ÀU â¢»ýãU çßßëîæ

â×é“æØ ãUôÌæ ãñUÐ

Show that in a metric space, the union
of an arbitrary collection of open sets is
open.

(c) çâh ·¤èçÁ° ç·¤ °ðâè ·¤ô§ü ÂçÚU×ðØ â¢BØæ

ÙãUè´ ãñU çÁâ·¤æ ß»ü } ãñUÐ

Prove that there exists no rational number
whose square in 8.

§·¤æ§ü / Unit-II

2. (a) çâh ·¤èçÁ° ç·¤ ÂçÚU×ðØ â¢BØæ¥ô´ ·¤æ â×é“æØ

ßæSÌçß·¤ â¢BØæ¥ô´ ·ð¤ â×é“æØ ×ð´ âƒæÙ ãUôÌæ

ãñUÐ

Prove that set of rational numbers is
dense in the set of real numbers.
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(b) @Øæ f : [0, 1]  R, f (x) = x2 °·¤â×æÙ âÌÌ

È¤ÜÙ ãñU?

Is f : [0, 1]  R, f (x) = x2 uniformly
continuous function ?

(c) Îàææü§° ç·¤ ÂýˆØð·¤ â×ÎêÚUè·¤Ìæ °·¤ â×M¤ÂÌæ

ãñUÐ

Show that, every Isometry is a
Homomorphism.

§·¤æ§ü / Unit-III

3. (a) Îàææü§° ç·¤  2 21 log
2

u x y   ãUæ×ôüçÙ·¤ ãñU

ÌÍæ §â·¤æ ãUæ×ôüçÙ·¤ â¢Øé‚×è ™ææÌ ·¤èçÁ°Ð

Show that  2 21 log
2

u x y   is harmonic

and find its harmonic conjugate.

(b) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ çmÚñUç¹·¤ M¤Âæ‹ÌÚU‡æ

ßëîæ Øæ âÚUÜ ÚðU¹æ ·¤ô ßëîæ Øæ âÚUÜ ÚðU¹æ ÂÚU

ãUè ÂýçÌç¿ç˜æÌ ·¤ÚUÌæ ãñUÐ

Prove that every bilinear transformation
transforms circle or straight line into
circle or straight line.



(c) Îàææü§° ç·¤ È¤ÜÙ u = ex (x cos y – y sin y)
ÜæŒÜæâ â×è·¤ÚU‡æ ·¤ô â‹ÌécÅU ·¤ÚUÌæ ãñUÐ â¢»Ì

çßàÜðçáÌ È¤ÜÙ f (z) = u + iv ·¤ô ™ææÌ

·¤èçÁ°Ð

Prove that the function u = ex (x cos y
– y sin y) satisfies Laplace equation. Find
the corresponding analytical function
f (z) = u + iv.

§·¤æ§ü / Unit-IV

4. (a) ¥âç×·¤æ Fxy (0, 0)  Fyx (0, 0) ·¤ô àßæÁü

°ß¢ Ø¢» Âý×ðØ ·ð¤ ÂçÚUÎëàØ ×ð´ çÙ`ÙçÜç¹Ì

È¤ÜÙ ·ð¤ çÜ° â×Ûææ§° Ñ

       
   

2 2 2 2 ; , 0,0
,

0 ; , 0,0

xy x y x y x y
F x y

x y

    


ØçÎ

ØçÎ

In view of the Schwarz’s and Young’s
theorem explain the inequality
Fxy (0, 0)  Fyx (0, 0) for the following
function :

       
   

2 2 2 2 ; , 0,0
,

0 ; , 0,0

xy x y x y if x y
F x y

if x y
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(b) ØçÎ 
1

n
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  ·ý¤×àæÑ A ÌÍæ B

ÂÚU ¥çÖâæçÚUÌ ãUô, Ìô çâh ·¤èçÁ° ç·¤ Ñ
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  Ð

If 
1

n
n

a



  and 

1
n

n
b




  converges to A and

B respectively, then prove that :
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n n
n

a b A B



    and

 
1

. .n
n

r a r A r R



 

(c) Èê¤çÚUØÚU Ÿæð‡æè ™ææÌ ·¤èçÁ° ÁÕç·¤ È¤ÜÙ
ÂçÚUÖæçáÌ ãñU Ñ

 
1 , 3 0
0 , 0
1 , 0 3

x
f x x

x
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Find the Fourier series for the function
f (x) defined by :

 
1 , 3 0
0 , 0
1 , 0 3

x
f x x

x

   
 
  

§·¤æ§ü / Unit-V

5. (a)
2

0
log
2

x dx
x  ·ð¤ ¥çÖâÚU‡æ ·ð¤ çÜ° ÂÚUèÿæ‡æ

·¤èçÁ°Ð

Test the convergence of 
2

0
log
2

x dx
x .

(b) ¥‹ÌÚUæÜ [0, a] ×ð´ ÂçÚUÖæçáÌ È¤ÜÙ f (x) = x2

·ð¤ çÜ° çâh ·¤èçÁ° ç·¤ f  R [0, a] ÌÍæ

  3
0

1
3

a
f x dx a Ð

For the function f (x) = x2, defined in the
interval [0, a], prove that f  R [0, a] and

  3
0

1
3

a
f x dx a .
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(c) ÃØæÂ·¤ ÂýÍ× ×ŠØ×æÙ Âý×ðØ ·¤ô çÜ¹·¤ÚU çâh
·¤èçÁ°Ð

State and prove generalised first mean
value theorem.

———
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