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7223 

M.Sc. II
nd

 Semester EXAMINATION, 2018 

MATHEMATICS  

Paper – III 

(Special Functions) 

Time: Three Hours 

Maximum Marks: 80 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50505050 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 40] 

Answer five questions (250 words each)selecting 

one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d ,d&,d ,d&,d ,d&,d iz’u pqurs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250250250250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k¼[k¼[k¼[k.M & l½.M & l½.M & l½.M & l½      [Marks: 20] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nksnksnksnks    iz’u dhft,A izR;sd iz’u dk mŸkj 300000000 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A  
Q.1 (a) Define regular singular point of the equation 

  ( ) ( ) ( ) 0y xR 
dx

dy
x Q 

dx

yd
xP

2

2

=++  

 (b) What do you mean by Frobenius Method? 

 (c) Write the generating function of ( )xPn . 

 (d) What is a Legendre’s polynomial? 

 (e) Write the associated Legendre equation. 

 (f) Calculate the value of  ( )1Pn   from generating function. 

 (g) What is a Bessel Function? 

 (h) From        

  deduce ( ) ( )xJxJ
10

−=′  

 (i) Write the values of ( ) ( )xH&xH 21 . 

 (j) Define Orthogonal Polynomials. 

 

PART – B     

UNIT –I 

Q.2 Solve Legendre’s equation-  

 ( ) ( ) 0y1nn 
dx

dy
2x- 

dx

yd
x1

2

2
2 =++−  at an ordinary point. 

Q.3 If   0>β>γ  and ,1 x <  then prove that- 

                                   

 

∫
x

0

∫
1

0

γ

β β−γ
( ) ( ) dtt x-1 tlt

11 α−−β−γ−β
−

( )x; ; , F2 1 γβα

( ) ( ) 1n,xJ xdxxJx
1n

1n

n

1n −>=
+

++
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UNIT –II 

Q.4 Establish Rodrigues formula for  ( )xPn . 

Q.5  Prove that-  

                                                

 

UNIT –III 

Q.6 Prove that- 

 ( ) ( ) ( )xP xPx   xP
1nn

n

n
−

′−′=   

Q.7 Show that zeros of the Legendre Polynomials  ( )xPn  are all real and lies between  

 -1 and 1. 

UNIT –IV 

Q.8 Show that- 

  ( ) ( ) ( )xxJ xnJ  xJx
1nnn +

−=′  

Q.9 Establish- 

 ( ) ( ) ( )[ ]xJxJ x   xnJ2
1n1nn +−

+=  

UNIT –V 

Q.10 Prove that- 

    

  

Q.11 Show that- 

  

        is the kronecker delta.    

 

mn
δ

( )
π

=
       

2
 xP

n n
( )dt xt H.te

n

n2t−

∫
∞

0

( ) ( )  where,dxx Lx Le
mnmn

x δ=−∫
∞

0

∫
−

1

1

( ) ( ) =dxxPx
nm

P {     
1n2

2

0

+

n m if

n m if;

=

≠
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PART – C  

Q.12 Solve Bessel’s equation- 

 ( ) 0ynx   
dx

dy
 x  

dx

yd
x 22

2

2

2 =++ −  ,when 

 m is not an integer (general solution).   

Q.13 Establish the following theorems for hypergeometric functions 

 (a) Gauss’s Theorem 

 (b) Kummer’s Theorem   

Q.14 Prove that-   

       

 

 where 
lm

δ  is the kronecker delta. 

Q.15 If n is a positive integer, then prove that- 

              

 

 Also, show that this result holds for integer n. 

Q.16 Establish the formula-  

   

  

 and obtain the values of     for n= 0,1,2 and 3. 

-------------------------------------------- 

∫
π

0

( )
π

=
l

  xJn ( ) φφφ d sinx -n  cos

( )nLn

( ) ( ) ( )  ,
1l 2

2
                   1- dx x PxP

lm

k

l

k

m

k δ








+
=

lk +

kl −∫
1−

1

( )
       

e
 xL

x

n =
n ndx

nd ( )xnex −


