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M.Sc. IV SEMESTER [MAIN/ATKT] EXAMINATION
MAY - JUNE 2025

MATHEMATICS

Paper - 11
[Advanced Special Functions - IT]

[Max. Marks : 75] [Time : 3:00 Hrs.] [Min. Marks : 26]

Note : Candidate should write his/her Roll Number at the prescribed space on the question paper.
Student should not write anything on question paper.
Attempt all five questions. Each question carries an internal choice.
Each question carries 15 marks.

Q-1 14 Wy (u) :HZ:lo Yo, ¥o# 0 Define the polynomials f ,(x) by

(1-1) " [(_14%‘[;2—} :nZ:: £, () t" then prove that
i) ) D (=D (c+2K)f . (%) (8 Marks)

n _
BT =

QQHEH k=0 M- ! C)q+x+1

i) 1 B 1
i@ -nfyx)=-(c+tn-Dfy, 1 x)-xf ,_;x),.n>1

{7 Marks)
OR
2) Lete' yEH=2 oyt ,w@=2 yyu".Then prove that
n=0 n=40
) Gor(x) =0 and x csnr X -noc,(¥)= —c, 1(x)forn>1, (7 Marks)
1) For artibrary c, - - (8 Marks)
(1~ °F [’” ] = T (o), 0, () t" where Fu)= 2 (&) v, u°
1-t n=0 n=0

Q.2 State and prove Rodrigues formula for Legender's polynomial Py(x). Further
Using the formula - (15 Marks)

f 2 s x+1 k
P)= ¥ Cohpl|*”] [ }
k=0 ) 2

OR

P.T.O.



a) Prove that (07 marks)

1
2 2
p dx =
_jl T O e 1
b) For non negative integral n, prove that (08 marks)
e n! [ng] Cn-4k+DP, 2,
2" k=0 k! (32«
Q.3 a) Find the value of Hy(x) for n=0,1,2.3,4,5 (05 Marks)
b) State and prove Rodrigues formula for Hermite polynomial H(x) (10 Marks)
OR
a) Prove that (08 Marks)
oo n
Hytp ()t 2
T S —exp@xt-)Hx - D)
n=10 n:
b)  Prove that Hy(x) =2 xH,_1(x) —H',_; () (07 Marks)

~1
Q. 4 a) Prove that ]E:) (x) _]Tii? e IEan ()x)

b) Show that (08 Marks)

[ e P L@ L2 (W= 0, ifm=n Re(a)>—1

0
OR
n -
) I Dy » LHn(-y)" S EL Y ) (08 Marks)
k=0 m-k!({1l+a)g
b) Prove that (07 Marks)
n
LV =3 L
k=0
Q. S a) Inthe interval —1 <x < 1, prove that (08 marks)
D1 -x) %1 rxP
PH(OL’B)(JC):( )( x) ( X) D" [(1—x)n+a(l+x)n+5]

2M"n !
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b) Prove that (07 marks)

(x)

DP, “P y=2F1 + a+p+ny P PR

OR
If Re(a) > —1 and Re(P) > —1, then prove that (15 marks)

1
[ 0-0"0+9" PP P, P () dx=0 ifm=n
-1

Further, find the value of the integral form =n .
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