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SECTION A — (5 × 5 = 25 marks)  

Answer any FIVE questions. 

1. Prove that ( )  −−=
2/

0

1212 cossin2,
π

θθθβ dnm nm . 

 ( )  −−=
2/

0

1212 cossin2,
π

θθθβ dnm nm  A° °Ææÿ*í³…^èþ…yìþ. 

2. Show that 0=x  is an ordinary point of ( ) 012 =−′+′′− yyxyx  but 1=x  is a regular 
singular point. 

 ( ) 012 =−′+′′− yyxyx  ¯èþMæü$ 0=x  Ýë«§éÆæÿ×ý ¼…§æþ$Ðèþ# A° 1=x  Ýë«§éÆæÿ×ý HMæü ¼…§æþ$Ðèþ# A° 

^èþ*ç³…yìþ. 

3. Prove that ( ) ( )xnHxH nn 12' −=  for 1≥n . 

 ( ) ( )xnHxH nn 12' −=  for 1≥n  A° °Ææÿ*í³… è̂þ…yìþ. 

4. Prove that ( ) ( ) 11112 −+ ++=+ nnn nPPnxPn . 

 ( ) ( ) 11112 −+ ++=+ nnn nPPnxPn  A° °Ææÿ*í³… è̂þ…yìþ. 

5. Prove that ( )[ ] ( )xJxxJx
dx
d

n
n

n
n

1+
−− = . 

 ( )[ ] ( )xJxxJx
dx
d

n
n

n
n

1+
−− =  A° °Ææÿ*í³…^èþ…yìþ. 

6. Show that π=





Γ
2
1

. 

 π=





Γ
2
1

 A° ^èþ*ç³…yìþ. 
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7. Find the radius of convergence of the series +++++ 4
4

3
32

2

4
!3

3
!2

2
xxxx  

 +++++ 4
4

3
32

2

4
!3

3
!2

2
xxxx  AÀçÜÆæÿ×îýÄæý$™èþ Äñý$$MæüP ÐéÅÝëÆæÿ¦Ðèþ$$ Mæü¯èþ$Vö¯èþ$Ðèþ$$. 

8. Prove that ( ) ( ) ( )xHxHxHx 135
5

8
15

8
5

32
1 ++= . 

 ( ) ( ) ( )xHxHxHx 135
5

8
15

8
5

32
1 ++=  A° °Ææÿ*í³… è̂þ…yìþ. 

SECTION B — (5 × 10 = 50 marks) 

Answer ALL the questions. 

9. (a) Show that ( ) ( ) ( )
( )nm

nmnm
+Γ
ΓΓ=,β . 

  ( ) ( ) ( )
( )nm

nmnm
+Γ
ΓΓ=,β  A° ^èþ*ç³…yìþ. 

Or 

 (b) Prove that ( ) ( )mmm m 2
22

1
12 −=






 +ΓΓ π

 where ∈m ℤ is an integer. 

  ( ) ( )mmm m 2
22

1
12 −=






 +ΓΓ π

; ∈m ℤ A° °Ææÿ*í³… è̂þ…yìþ. 

10. (a) Solve by power series method 0' =−yy . 

  0' =−yy  çÜÒ$MæüÆæÿ×ýÐèþ$$¯èþ$ ÔèýMìü¢ {ç³Ðóþ$Äæý$Ðèþ$$ ç³§æþ®†ÌZ Ýë«¨…^èþ…yìþ. 

Or 

 (b) Solve by the power series method ( ) ( ) 30,20, −=′==′−′′ − yyeyxy x .   

  ( ) ( ) 30,20, −=′==′−′′ − yyeyxy x  çÜÒ$MæüÆæÿ×ýÐèþ$$ è̄þ$ ÔèýMìü¢ {ç³Ðóþ$Äæý$Ðèþ$$ ç³§æþ®†ÌZ Ýë«̈ … è̂þ…yìþ. 

11. (a) Prove that ( ) ( ) ( )xHxnHxxH nnn 1122 +− += . 

  ( ) ( ) ( )xHxnHxxH nnn 1122 +− +=  A° °Ææÿ*í³…^èþ…yìþ. 

Or 

 (b) State and prove Rodrigue's formula for Hermite polynomials.   

  òßýÆðÿÃsŒý {ç³Ðóþ$Äæý$Ðèþ$$ Äñý$$MæüP Æö{yìþVŠü çÜ*{™èþÐèþ$$¯èþ$ Æ>íÜ °Ææÿ*í³…^èþ…yìþ. 
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12. (a) State and prove Orthogonal properties of ( )xPn . 

  ( )xPn  Äñý$$MæüP Ë…º «§æþÆæÿÃÐèþ$$¯èþ$ {ÐéíÜ °Ææÿ*í³…^èþ…yìþ. 

Or 

 (b) (i) Prove that ( ) ( )nnn xPPnPx −=− −1
2 '1    

   ( ) ( )nnn xPPnPx −=− −1
2 '1  A° °Ææÿ*í³…^èþ…yìþ. 

  (ii) Show that ( ) ( ) ( ) ( )xPxPP n
n

nn 1,11 −=−= . 

   ( ) ( ) ( ) ( )xPxPP n
n

nn 1,11 −=−=  A° è̂þ*ç³…yìþ. 

13. (a) (i) Prove that ( ) ( ) ( )xJxJxJ nnn 11'2 +− −= . 

   ( ) ( ) ( )xJxJxJ nnn 11'2 +− −=  A° °Ææÿ*í³…^èþ…yìþ. 

 (ii) Prove that ( ) x
x

xJ cos
2

2
1 π

=−  

  ( ) x
x

xJ cos
2

2
1 π

=−  A° °Ææÿ*í³… è̂þ…yìþ. 

Or 

 (b) (i) Prove that ( ) ( ) ( ) 



 −+++−= ++ 42 42
2

2
' nnnn JnJnJn

x
xJ  

   ( ) ( ) ( ) 



 −+++−= ++ 42 42
2

2
' nnnn JnJnJn

x
xJ  A° °Ææÿ*í³… è̂þ…yìþ. 

  (ii) Prove that [ ] [ ]2
1

2
1 ++ −= nnnn JJxJJx

dx
d

   

   [ ] [ ]2
1

2
1 ++ −= nnnn JJxJJx

dx
d

 A° °Ææÿ*í³… è̂þ…yìþ. 
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