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ROLL NO..................... 
BA3BS3M01/22 

ANNUAL EXAMINATION, 2022 
B.A./B.Sc.-III 

MATHEMATICS 
PAPER-I 

ANALYSIS  
TIME: 3 HOURS          Maximum: 50 

             Minimum: 17 
:-    

Note:  Solve any two parts from each unit. All questions carry equal marks.  

1/Unit-1 
 (a) eVsZUl izes; dk dFku fy[kdj fl) dhft,  

  State and prove Mertens theorem.   
 

(b) n'kkZb, fd Qyu 

,ݔ)݂ (ݕ = xy(xଶ−yଶ)
xଶ+yଶ , (x, y) ≠ (0,0) 
݂(0,0) = 0 

LoktZ izes; ds izfrca/kksa dks larq’V ugha djrk gS rFkk  

௫݂௬(0,0) ≠ ௬݂௫(0,0) 
 

P.T.O. 
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Show that the function  

,ݔ)݂ (ݕ = xy(xଶ−yଶ)
xଶ+yଶ , (x, y) ≠ (0,0) 
݂(0,0) = 0 

does not satisfy conditions of Schwarz’s theorem and  
௫݂௬(0,0) ≠ ௬݂௫(0,0) 

 
(c) varjky ൫– ℓ, ℓ൯ esa ݂(ݔ) = ݁ି௫ ds fy, Qwfj;j Js.kh Kkr 

dhft,A  

Find the Fourier series of ݂(ݔ) = ݁ି௫ in the interval 
 ൫– ℓ, ℓ൯ 

 
2/Unit-2 

 (a) ekuyks ݂: [ܽ, ܾ] → ܴ, [ܽ, ܾ] ij ,d ifjc) Qyu gSA rc  

݂, ܴ − lekdyuh; gS ;fn vkSj dsoy ;fn izR;sd ∈> 0 ds 

fy,] [ܽ, ܾ] ds ,d foHkktu ܲ dk vfLrRo bl izdkj gS fd  

ܷ(ܲ, ݂) − ,ܲ)ܮ ݂) <∈ 

Let ݂: [ܽ, ܾ] → ܴ is a bounded function on [ܽ, ܾ]. Then ݂ 
is R-integrable if and only if for every ∈> 0, there exists a 
partition ܲ of  [ܽ, ܾ] such that  

ܷ(ܲ, ݂) − ,ܲ)ܮ ݂) <∈ 

 
[5] 

 
(c) cuk[k ladqpu fl)kar dk dFku fy[kdj fl) dhft,A  

State and prove Banach contraction principle.  
 

5/Unit-5 
 (a) cs;j laoxZ izes; dk dFku fy[kdj fl) dhft,A 

State and prove Baire’s category theorem.  
 
(b) ,d nwfjd lef’V (ܺ, ݀) lagr gksrk gS ;fn vkSj dsoy ;fn ܺ 

ds lao`Rr mileqPp;ksa dk izR;sd laxzg tks ifjfer izfrPNsnu 

xq.k/keZ j[krk gS] dk ,d vfjDl izfrPNsnu gksrk gSA  

 A metric space (ܺ, ݀) is compact if and only if every 
collection of closed subsets of ܺ having finite intersection 
property has non empty intersection.  

 
(c) lk/kkj.k nwfjd lef’V ܴ esa ,d mileqPp; ܣ ⊆ ܴ laca) gksrk 

gS] ;fn vkSj dsoy ;fn ;g ,d varjky gksA  

A subset ܣ ⊆ ܴ in the usual metric space ܴ is connected if 
and only if it is an interval.  

------------------- 
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 (b) Qyu 

න ௠ିଵ(1ݔ − ଵݔ௡ିଵ݀(ݔ
଴

 

ds vfHklj.k dh O;k[;k dhft,A   

  Discuss the convergence of the function  
න ௠ିଵ(1ݔ − ଵݔ௡ିଵ݀(ݔ

଴
 

 
 (c) izkpy ds lkis{k vodyu dh lgk;rk ls ׬ ଵି௘షഀ

௫௘ೣ ஶݔ݀
଴   

dk eku Kkr dhft,] ;fn  ∝> −1 

Using differentiation with respect to parameter, find the value 
of ׬ ଵି௘షഀೣ

௫௘ೣ ஶݔ݀
଴   if ∝> −1 

  
 

3/Unit-3 
 (a) fl) dhft, fd ቚ௭ିଵ

௭ାଵቚ =vpj rFkk ܽ݉݌ ቀ௭ିଵ
௭ାଵቁ = vpj  

 yacadks.kh; òRr gSA 

Prove that ቚ௭ିଵ
௭ାଵቚ = ݌݉ܽ and  ݐ݊ܽݐݏ݊݋ܿ ቀ௭ିଵ

௭ାଵቁ =   ݐ݊ܽݐݏ݊݋ܿ
are orthogonal circles.  

 

 
[4] 

 
(b) n'kkZb, fd Qyu ݂(ݖ) = ݁ି௭షర(ݖ ≠ 0) rFkk ݂(0), ݖ =  ij ݋

fo'ysf’kd ugha gS] ;|fi ml fcanq ij dkS'kh jheku lehdj.k 

larq’V gksrs gSaA   
Show that the function ݂(ݖ) = ݁ି௭షర(ݖ ≠ 0) and ݂(0), is not 
analytic at ݖ =  although the Cauchy Riemann equations are ݋
satisfied at that point.  

 
(c) n”kkZb;s fd :ikarj.k w = ହିସ୸

ସ୸ିଶ, òRr |ݖ| = 1 dks w lery 

esa bdkbZ o`Rr esa :ikarfjr djrk gw¡A bl òRr dk dsUnz Kkr 

dhft,A  

Show that the transformation w = ହିସ୸
ସ୸ିଶ,   transform the 

circle |ݖ| = 1 into unit circle in the w  plane. Find the centre 
of this circle 

4/Unit-4 
 (a) fn[kkb, fd ifjes; la[;kvksa dk leqPp; iw.kZ] dzfer {ks= ugha  

gksrk gSA 

Show that the set of rational numbers is not ordered complete 
field.   
 

(b) dSaVj loZfu’B izes; dk dFku fy[kdj fl) dhft,A 

 State and prove Cantor’s intersection theorem.   
P.T.O. 


