
§·¤æ§ü / Unit-I

1. (a) ¥‹ÌÚUæÜ 0 < x < 2 ×ð´ È¤ÜÙ f (x) = x ·¤ô

ÂýÎçàæüÌ ·¤ÚUÙð ßæÜè Èê¤çÚUØÚU Ÿæð‡æè ™ææÌ

·¤èçÁ°Ð

Find the Fourier series for the function

f (x) = x in the interval 0 < x < 2.

KJ-1354
B.Sc. (Part - III)

Term End Examination, 2020

MATHEMATICS

Paper - I

Analysis

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îæð Öæ»æð´ ·¤æð ãUÜ ·¤èçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.

125_JDB_g_(7) (Turn Over)

*K
J-
13

54
*



(b) Îàææü§° ç·¤ È¤ÜÙ (®, ®) ÂÚU â¢ÌÌ Ìô ãñU

ÂÚU ¥ß·¤ÜÙèØ ÙãUè´ ãñU

 
   

   

2 2
, , 0,0

,

0 , , 0,0

xy
x y

f x y x y

x y

 
 
 

Show that the function is continuous

but not differentiable at (0, 0)

 
   

   

2 2
, , 0,0

,

0 , , 0,0

xy
x y

f x y x y

x y

 
 
 

(c) Ÿæð‡æè ·¤è ¥çÖâæçÚUÌæ ·¤æ ÂÚUèÿæ‡æ ·¤èçÁ°

2 3

1 1 1 .....1
3.5 5.5 7.5

   

Test the convergence of the series

2 3

1 1 1 .....1
3.5 5.5 7.5

   
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( 3 )

§·¤æ§ü / Unit-II

2. (a) çâh ·¤èçÁ° ç·¤ â×æ·¤Ü ¥ÂâæÚUè ãñU

 
b

a

dx

x a b x 

Prove that integral is divergent

 
b

a

dx

x a b x 

(b) ×æÙæ f  R [a, b] ÌÍæ m ÌÍæ M È¤ÜÙ

f ·ð¤ ¥‹ÌÚUæÜ [a, b] ÂÚU çÙ`Ù °ß¢ ©U“æ

ÂçÚUÕ¢Ï ãñUÐ ÌÕ Îàææü§° ç·¤

     , if
b

a
m b a f x dx M b a b a     .

Let f  R [a, b] and m and M are the
lower and upper bounds of function f

in the interval [a, b]. Then show that

     , if
b

a
m b a f x dx M b a b a     .

(c) ØçÎ ¥‹ÌÚUæÜ [0, 1] ×ð´ f (x) = x2, ÌÕ

çâh ·¤èçÁ° ç·¤ f  R [0, 1] ÌÍæ

 1

0

1

3
f x dx  Ð
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( 4 )

If f (x) = x2 in the interval [0, 1], then
prove that f  R [0, 1] and

 1

0

1

3
f x dx  .

§·¤æ§ü / Unit-III

3. (a) ©Uâ ×ôçÕØâ M¤Âæ‹ÌÚU‡æ ·¤ô ™ææÌ ·¤èçÁ°

Áô çÕ‹Îé¥ô´ z1 = –i, z2 = 0, z3 = i ·¤ô

çÕ‹Îé¥ô´ w1 = –1, w2 = i, w3 = 1 ×ð´

ÂýçÌç¿ç˜æÌ ·¤ÚUÌæ ãñUÐ

Find the Mobius transformation that
maps points z1 = –i, z2 = 0, z3 = i into

the points w1 = –1, w2 = i, w3 = 1.

(b) Îàææü§° ç·¤ çmÚñUç¹·¤ M¤Âæ¢ÌÚU‡æ 
5 4

4 2

z
w

z




ßëîæ | z | = 1 ·¤ô â×ÌÜ ×ð´ §·¤æ§ü ßëîæ ×ð´

M¤Âæ‹ÌçÚUÌ ·¤ÚUÌæ ãñUÐ §â ßëîæ ·¤æ ·ð¤‹¼ý

™ææÌ ·¤èçÁ°Ð

Show that the bilinear transformation

5 4

4 2

z
w

z




 transform the circle | z | = 1,

into a unit circle in the plane. Find
centre of that circle.
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(c) Îô âç`×Ÿæ â¢BØæ¥ô´ ·ð¤ Øô» ·¤æ ×æÂæ¢·¤

âÎñß ©UÙ·ð¤ ×æÂæ·¤ô´ ·ð¤ Øô» âð ÀUôÅUæ Øæ

ÕÚUæÕÚU ãUôÌæ ãñUÐ

The modulus of the sum of two

complex numbers is always less than or
equal to the sum of their moduli.

§·¤æ§ü / Unit-IV

4. (a) ×æÙæ ç·¤ (X, d) °·¤ ÎêçÚU·¤ â×çcÅU ãñU ¥õÚU

d* çÙ`ÙçÜç¹Ì Âý·¤æÚU âð ÂçÚUÖæçáÌ ãñU

   
 
,

* , ,
1 ,

d x y
d x y x y X

d x y
  



Îàææü§° ç·¤ d*, X ÂÚU °·¤ ÎêçÚU·¤ ãñUÐ

Let (X, d) be a metric space and d* is

defined by

   
 
,

* , ,
1 ,

d x y
d x y x y X

d x y
  



Show that d* is a metric on X.

(b) çâh ·¤èçÁ° ç·¤ ç·¤âè ÎêçÚU·¤ â×çcÅU ×ð´

ÂýˆØð·¤ ·¤õàæè ¥Ùé·ý¤× ÂçÚUÕh ãUôÌæ ãñUÐ

( 5 )
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Prove that Every cauchy sequence in a
metric space is bounded.

(c) çâh ·¤èçÁ° ç·¤ ç·¤âè ÎêçÚU·¤ â×çcÅU ×ð´

â¢ßëîæ â×é“æØô´ ·ð¤ °·¤ Sßð‘ÀU âßüçÙcÆU

â¢ßëîæ ãUôÌæ ãñUÐ

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

§·¤æ§ü / Unit-V

5. (a) ÎêçÚU·¤ â×çcÅU ·ð¤ çÜ° ÕðØÚU â¢ß»ü Âý×ðØ

çÜç¹° ÌÍæ çâh ·¤èçÁ°Ð

State and prove Baire Category Theorem

for metric space.

(b) ×æÙ çÜçÁ° (X, d) °·¤ ÎêçÚU·¤ â×çcÅU ãñU

ÌÍæ A  X, ÌÕ È¤ÜÙ f : X  R Áô

f (x) = d (x, A)  x  X âð çÎØæ ÁæÌæ ãñUÐ

°·¤ â×æÙ â¢ÌÌ ãñUÐ

Let (X, d) be a metric space and A  X,
then function f : X  R is uniformly
continuous, where f (x) = d (x, A)
 x  X.

( 6 )
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(c) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ ÎêçÚU·¤ â×çcÅU ÂýÍ×

»‡æÙèØ ãUôÌè ãñUÐ

Prove that every metric space is First
Countable.

———

( 7 )
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