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1 (@) Show that the product H(l+an) with zero factors

n=l1

e o}
deleted is absolutely convergent iff Z 9y 1s

absolutely convergent.

n=l1

(b) Show that if z is not a negative integer, then

(n—]) ! nZ
n—wo (z+D(z+2) ... (2+n-1)

(¢ Show that the product H(l—
n=2

find its value.
OR
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1 (@ If a,#-1, prove that [1(+a,) ana D log(1+a,) 5

n=l1 n=l1

converges or diverges together.
(b) Define Legendre polynomials. Obtain the values 5
of P,,.1(0) and £, (0)

(© Show that log(1+x)=x F(1, 1 2; x) 4

2 (@ If |z|<1 and |[1-z|<1, Re(c)>1, Re(c—a—b)>0 8
and if non of a,b, c—a,c-b, c—g—b 1s an integer

then prove that F(a, b;a+b+1-c;1-z) = AF(a, b; ¢ z)

2 2 2

+BZl_CF(a+l—c, b+1l-c;,2—c z) where

4 Na+p+1-0)[0-0) dB:|(a+b+l—c)|(l—c)
[ar1-0)[Gi1-0 [(a) [(0)

z

(b) If |z|<1 and ‘ <1 then show that 6

1-z

F(C’a b; c, Z):(l—z)_a F[a, c-b; c —Z j

1-z
OR
2 (@) With usual notation prove that 8

F[a’ b;—l} (IT—_I))@

(1+%—b (1+a)

(b) Define contiguous function to F(a, b; ¢; z). Derive 6
the relations :

@ (a-b)F =al'(a+)-bF (b+)

Q) [a+(p—c)z] F=a(l-2)F(a0)-¢ (c=a)c=b)zF (c+)

3 (@ For r=0 and for all finite ; show that 6

exp{%(l—%ﬂ: Z Jn(z)l"

H=—00
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(b) Define the Bessel's function J, (z). Show that 4

Jp(=2) = ("7, (2), J_,(2)=(-D",(2).

[xa_HnF(a, b; c; x)] 4

di’l
(0 Show that

n

=(a), xa_lF(aJrn, b, c; x)

OR
3 (@) Show that the Neumann polynomials are given by 6

[%} n+1-2k
_¢ ! and _nNTm-1-k)! (Ej .
Oy(s)=s"" and O (s) 4;56 p : ,n=1

1
by If a +b+5 is neither zero nor negative integer and 5
if |x|<1 and [4x(1-x)|<1 Prove that

a, b:

2 2

I 1 4x(1-x)|=F 1 x
a+b+—; a+b+5;

2a, 2b;

2

2

0 1 X
(¢ Prove that Z Jop1 (X)= EJ“IO (v)dy 3
n=0 0

4 (@ If -1<x<1 and if n is any integer show that 5

T 2
70l < 30
(b) Prove that 5

ina)' & sin (B—a) nk
P (cosa) = (S ocj > Co i {_oc} B, (cosp)
k=0

sinf3 sin o

(0 With usual notation prove that 4

s Pn (x)ln

> Y :eXtJo (z\/1—7)

n=0

OR
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2
4 (@) In usual notation prove that IP - (x)dx = 5
0 2n+1
®) For —-1<x <1 show that |Pn(x)|<l 5
1
© Show that | (1+x)* 7 (1-x)’7' P, (x) dx 1
-1
- +1,
_ 20(,+B—1B F n,n 5 l
(0 B); 72 La+P;
5 (@) Define the Hermite polynomials. Derive the 6

Rodrigues formula for H,(x).
(b) Show that

T

|
H, (x)= ZJ exp(2xcosB—cos26)-cos(2xsin®—sin20—n0)dd 4
n

0
1
(© Show that H, . (x)=(-1)" 22n+1n!xLEl;j(x2) 4
OR
5 (@) With usual notation prove that 6

T exp(_xz)]_]ﬁ (x)dx=2"n 1

—00

n

.
02" k' (n—2k)!

®») Prove that x" =

© Show that H, (x)=2xH, (x)—H, ,(x) 4
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