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D–3698 

B. Sc. (Part III) EXAMINATION, 2020 

MATHEMATICS 

Paper First 

(Analysis) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd bdkbZ ls dksbZ nks Hkkx gy dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 Attempt any two parts of each Unit. All questions carry 

equal marks. 

bdkbZ&1 
(UNIT—1) 

1- ¼v½ vUrjky 0 < x < 2 esa ( ) xf x e  ds fy, Qwfj;j Js.kh 

Kkr dhft,A  

Find the Fourier series for ( ) xf x e  in the interval  

0 < x < 2. 

¼c½ nks pjksa ds Qyu ds fy, ‘oktZ izes; dks fyf[k, ,oa fl) 
dhft,A  

State and prove Schwarz’s theorem for function of two 

variables.  
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¼l½ n’kkZb;s fd Qyu % 
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(0, 0) ij larr gS ij vodyuh; ugha gSA 

Prove that the function : 
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is continuous but not differentiable at the point (0, 0). 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ eku yhft, fd : [ , ] ,[ , ]f a b a b R  ij ,d ifjc) 

Qyu gSA rc f, R&lekdyuh; gS ;fn vkSj dsoy ;fn izR;sd 

0   ds fy,] [a, b] ds ,d foHkktu P dk vfLrRo bl 

izdkj gS fd % 

U (P, f) – L (P, f) <     

Let : [ , ]f a b  R  be a bounded function on [a, b]. 

Then f is R-integrable if and only if, for every 0  , 

there exists a partition P of [a, b] such that : 

U (P, f) – L (P, f) <   

¼c½ n’kkZb;s fd lekdy 
1

0 (1 )

dx

x x  vfHklkjh gSA  

Prove that 
1

0 (1 )

dx

x x  converges.  
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¼l½ n’kkZb;s fd % 

1
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log
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 
        

Show that : 

1

0

1
log (1 ) ( 1)

log

x
dx

x

 
       

bdkbZ&3 
(UNIT—3) 

3- ¼v½ ,d Qyu f (z) = u (x, y) + iv (x, y) ds f ds izkUr D ds 
fdlh fcUnq z = x + iy ij fo’ysf”kd gksus ds fy, vko’;d 
izfrcU/k ;g gS fd pkj vkaf’kd vodyt , ,x y xu u v  rFkk yv  

vfLrRo esa gksa vkSj lehdj.kksa % 

u v

x y

 


 
, 

u v

y x

 
 

 
 

dks larq”V djrs gSaA   

The necessary condition for a function : 

f (z) = u (x, y) + iv (x, y) 

to be analytic at any point z = x + iy of the domain D 

of f is that the four partial derivatives , ,x y xu u v  and yv  

should exist and satisfy the equation : 

u v

x y

 


 
, 

u v

y x

 
 

 
 

¼c½ fl) dhft, fd Qyu % 
3 2 2 23 3 3 1u x xy x y      

ykIykl lehdj.k dks larq”V djrk gS vkSj laxr oS’ysf”kd 
Qyu u + iv dks Kkr dhft,A  
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Prove that the function : 

3 2 2 23 3 3 1u x xy x y      

satisfies Laplace equation and determine corresponding 

analytic function u + iv. 

¼l½ n’kkZb;s fd :ikUrj.k 2
1w

z
   ijoy; 

2 4 (1 )y x   ds ckgj ds {ks= dks w-lery esa bdkbZ oŸ̀k 

ds vkUrfjd Hkkx esa :ikUrfjr djrk gSA  

Show that the transformation 
2

1w
z

   transforms 

the outer region of parabola 2 4 (1 )y x   into 

interior of unit circle in w-plane.  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ nwjhd lef”V dks ifjHkkf”kr dhft, ,oa n’kkZb;s fd ;fn ,d 

izfrfp=.k :d  R R R  fuEu izdkj ifjHkkf”kr gS % 

( , ) ,
1

x y
d x y x y

x y


  

 
R  

rks d, R ij ,d nwjhd gSA   

Define metric space and show that if map 

:d  R R R  is defined as follows : 

( , ) ,
1

x y
d x y x y

x y


  

 
R  

then d is a metric on R. 
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¼c½ dkS’kh vuqØe dks ifjHkkf”kr dhft, ,oa fl) dhft, fd nwjhd 
lef”V eas izR;sd dkS’kh vuqØe ifjc) gksrk gSA  

Define Cauchy sequence and prove that every Cauchy 
sequence in a metric space is bounded.  

¼l½ cuk[k ladqpu fl)kUr fyf[k, rFkk fl) dhft,A  

State and prove Banach contraction principle.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fuEufyf[kr dks mnkgj.k lfgr ifjHkkf”kr dhft, % 

(i) x.kuh; l?ku lef”V 

(ii) ,d fcUnq ij LFkkuh; vk/kkj 

(iii) izFke x.kuh; lef”V;k¡ 

Define the following with an example : 

(i) Separable space 

(ii) Local base at a point  

(iii) First countable space 

¼c½ nwjhd lef”V ds fy, cs;j laoxZ izes; dks fyf[k, ,oa fl) 
dhft,A  
State and prove Bair category theorem for metric 
space.  

¼l½ eku yhft, fd (X, d) rFkk (Y, ) nks nwjhd lef”V;k¡ gSa vkSj 
: X Yf   ,d Qyu gSA rc f larr gS ;fn vkSj dsoy 

;fn 1(G)f  ] X esa foòr gS tc dHkh G, Y esa foor̀ gSA 

Let (X, d) and (Y, ) be two metric spaces and 
: X Yf   be a function. Then f is continuous if and 

only if 1(G)f   is open in X wherever G is open in Y.  
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