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M.Sc. IV SEMESTER [MAIN/ATKT] EXAMINATION
JUNE - JULY 2024

MATHEMATICS

Paper - 11
[Advanced Special Functions - 1]

[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 five questions. Each question carries an internal choice.
Each question carries 15 marks.

o0
Q1la) Lete'yw@t)= X o,()t" Then Prove that (07 Marks)
n=>0
Gor(x) =0and x csn' (x)—no,(x)= —o,_(x)forn> 1.

o 8]
b reexrt-tH=Z g (x)t", then prove that g o(x) =0 and forn > 1 (08 Marks)
n=0

X gy ()= 0 gy(¥) = & np ()
OR

=8} =8}

a) of W(xt)= EO o, (Ot ()= ZO Yo u' . Then prove that for arbitrary ¢
n= n=

J = X (Ono, ()t where Fu)= 2 (¢)yynu" (07 Marks)
n=0 0

n=

(1-0)°F [lx_tt

b) If {y,}be the polynomial defined by - (08 Marks)
i %0
ADe'™ = T vyt
n=10
Then prove that
i) Yo () =0
i1) Yo )= ¥n1 ) —yp1(x),n>1

n-1

i oy ®=- 2 @ .n>1
k=20

P.T.O.



Q.2 a) State and prove Rodrigue's formula for Py(x). {08 Marks)
b) Prove that (07 Marks)
Cn+DxPy(x)=(n+ 1) Pnt1 (x) + n Pn-1
OR
a) Show that (08 Marks)
-n,n+1; |_4
Pn (x) = 2F1 1 : 5
b) Prove that (07 Marks)
n ir———
B )=t | [ VP — Dposh]® dab
T 0
Q. 3 a) Show that (07 Marks)
2x Hn (x) =2n anl (x) + Hn+1 (x)
b) Prove that (08 Marks)
o0 n
H x)t 2
> ﬁ :e2xt7t H, (x—1
n!
n=20
OR
a) Prove that Hy(—x)=(-1)"H, (x) {07 Marks)
b) Show that for if m =n (08 Marks)
J.OO 7x2 n _
e © Hy@Hy@dx=2".n!Vx
—0
Q. 4 a) Prove that (07 Marks)
(a+pB+1) Y (7)) B)
I €= 3 L WLy, o)
b) Prove that (08 Marks)
=0 X
x € -
L(?:)(x): o D" {e xnﬂx}
OR
L x o« o (o) - ;
a) Showthat | e a”Lyp"(0) L™ @) dv=0 ifm#nfor Re o> -1 —_
0
b) joo e “x"[Ly" (x)f dx = Lo'ﬁn)for Re . > —1 (08 Marks)
0 n .
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Show that

Q.5a) {08 Marks)
(a, B) (1‘|‘(1+B)2n —1 ) —n,-d-n, 2
Py () = WL |l By T
n!(l+ot+p)y 2 a—p-2n; x
B) P, P ()= D"P 7 () 07 M)
OR
a) Provethatif m#n (08 Marks)
+1
-2 %1 +0" P, P )P, P (). dx=0
b) Show that (07 Marks)
(e.p) n .
o PSP oyt = ¥ e ~
L i LI (x—1) oF: s t(x+1)
n=0 (1o (1+P), I+o; 2 l+a; 2
—0_
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