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J-236
B.Sc. (Part-III) Examination, 2021

MATHEMATICS

Paper - I

(Analysis)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve kesâ keâesF& oes Yeeie nue

keâjW~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Attempt any two

parts from each question. All questions carry

equal marks.

FkeâeF&–I / Unit-I

Q. 1. (a) ef[efjKues hejer#eCe keâes efueefKeÙes Je efmeæ keâerefpeÙes~

State & prove Dirichlet's test.

(b) oes ÛejeW kesâ efueÙes Ùebie ØecesÙe keâes efueefKeÙes SJeb efmeæ

keâerefpeÙes~

State & prove Young's theorem for two

variables.

(c) efvecveefueefKele DeeJeleea Heâueve f(x) keâer HetâefjÙej ßesCeer %eele

keâerefpeÙes :

f(x) 0, x 0

x, 0 x

   

  

Find the Fourier series of he periodic function

f(x) where :

0, for x 0

x, for 0 x

  

  

FkeâeF&–II / Unit-II

Q. 2. (a) Ùeefo f  R [a, b] leLee Ùeefo m, M Deblejeue [a, b]

ceW f kesâ heefjyebOe nw lees efmeæ keâerefpeÙes efkeâ :

(i) Ùeefo      
b

a
a b m b a f x dx M b a     

(ii) Ùeefo

kesâ efueÙes

kesâ efueÙes

f(x) =

     
b

a
a b m b a f x dx M b a     
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If f  R [a, b] and let m, M be Bounds of f on

[a, b]. Then prove that :

(i) If      
b

a
a b m b a f x dx M b a     

(ii) If      
b

a
a b m b a f x dx M b a     

(b) yeerše Heâueve  
1

n 1m 1

0
x 1 x dx

   keâer DeefYemeeefjlee

keâe hejer#eCe keâerefpeÙes~

Discuss the convergence of Beta function

 
1

n 1m 1

0
x 1 x dx

  .

(c) efmeæ keâerefpeÙes efkeâ ØelÙeskeâ meblele Heâueve jerceeve

meceekeâueveerÙe neslee nw~

Prove that every continuous function is

Riemann integrable.

FkeâeF&–III / Unit-III

Q. 3. (a) Ùeefo u – v = (x – y) (x2 + 4xy + y2) leLee

f(z) = u + iv, z = x + iy keâe Skeâ efJeMuesef<ekeâ Heâueve

nw, leye f(z) keâes z kesâ heoeW ceW %eele keâerefpeS~

If u – v = (x – y) (x2 + 4xy + y2) & f(z) =

u + iv is an analytic function of z = x + iy,

then find f(z) in terms of z.

(b) oMee&FÙes efkeâ ™heevlejCe 
2z 3

w ,
z 4





 Je=òe x2 + y2 –

4x = 0 keâes mejue jsKee 4u + 3 = 0 hej ØeefleefÛeef$ele

keâjlee nw~

Show that the transformation 
2z 3

w ,
z 4






maps the circle x2 + y2 – 4x = 0 onto the

straight line 4u + 3 = 0.
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(c) ceesefyeÙeme ™heevlejCe %eele keâerefpeÙes pees 0, 1 leLee 

keâes ›eâceMe: 1, i, –1 hej ØeefleefÛeef$ele keâjlee nw~

Find the Mobius transformation that maps 0,

1 &  into 1, i & –1 respectively.

FkeâeF&–IV / Unit-IV

Q. 4. (a) ceevee (X, d) Skeâ otjerkeâ meceef° nw Skeâ ØeefleefÛe$eCe d*

Fme Øekeâej heefjYeeef<ele nw efkeâ  
 
 

* d x,y
d x,y

1 d x,y




V x,y X leye efoKeeFÙes efkeâ d*, X hej Skeâ otjerkeâ nw~

Let (X, d) be a metric space. A mapping

d* is defined such that  
 
 

* d x,y
d x,y

1 d x,y




V x,y X  then show that d* is a metric on X.

(b) efmeæ keâerefpeS efkeâ efkeâmeer otjerkeâ meceef° ceW efJeJe=òe

mecegÛÛeÙeeW kesâ mJesÛÚ meb«en keâe mebIe efJeJe=òe neslee nw~

Prove that in a metric space, the union of an

arbitrary collection of open sets is open.

(c) Ùeefo a, b, c, d  R, b  0, d  0 leye efmeæ keâerefpeS

efkeâ :

a c ad bc

b d bd


 

If a, b, c, d  R, b  0, d  0 then prove that :

a c ad bc

b d bd


 

FkeâeF&–V / Unit-V

Q. 5. (a) efmeæ keâerefpeS efkeâ efkeâmeer otjerkeâ meceef° ceW oes mebnle

GhemecegÛÛeÙeeW keâe mebIe, mebnle neslee nw~

Prove that in metric space, union of two

compact subset is compact.

(b) yesÙej mebJeie& ØecesÙe keâes efueefKeÙes Je efmeæ keâerefpeÙes~

State & prove Baire's category theorem.

d*

d*
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(c) efmeæ keâerefpeS efkeâ efkeâmeer otjerkeâ meceef° keâe Skeâ mebnle

GhemecegÛÛeÙe mebJe=òe Deewj heefjyeæ neslee nw~

Prove that in a metric space, every compact

subset is closed and bounded.

——


