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(2) Attempt all questions
(3) Notations and conventions are all standard.

(4) Figure to the right indicates marks.

1 (@) Define uniform convergence of the infinite product. 5

If for a positive constant M, such that ZMn is
n=1

convergent and |an (2) |< M, for all z then prove that

the product H (1+an) is uniformly convergent.
n=1

(a), ()
(ré) L2 s absolutely 5
n

(b) Show that the series 2

n=1

convergent for |z|=1 if Re(c—a-b)>0.
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(¢) Show that rg {1+m} converges and find 4
its value.
OR
1 (a) Define absolute convergence of an infinite product. 5

Show that the product H (1+an) with zero factor

n=1

elected is absolutely convergent iff Z @, 1is absolutely

n=1
convergent.
(b) Obtain the contiguous function relations : 5
(6+a)F =a F(a+)
(6+c-1)F=(c-1)F(c-).
(0 Evaluate F(—ﬁ,j+l;b+l;lj- 4
2 2 2 2

1
2 (a If (a“‘b"‘gj is neither zero nor a negative integer 5

and if |x|<1 and [4x(1-x)<1 show that

a,b; 2a, 2b;
F 4x(1-x)|=F X
a+ bl; ( ) a+b+ l ;
2 2
(b) Obtain the Nenmann polynomials 5

0,(8)=S"1,0,(S)=572,
On(S):On—2 (S)_ZOn—l(S)’n’22

<1 then show that 4

(© If [¢|<1 and ‘é

F(a,bcz)=(1-2)“ F(a,c—b, c l_—zj
-2

OR
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2 (a) If (1+a-b) is neither zero nor a negative integer, 5

Re(b)<1 for convergence then prove that

wbi (1+a—b)(1%j
F[Ha_b; 1} (1+%—bj (1+a)

(b) Define Bessel function. State and prove the Bessel's 5
integral formula.

(¢ Show that ZJ;L (2)=ZJ, 4 (2)-nd,(2). 4
3 (a) Define Legendre's polynomials P, (x) obtain the 5

1

relation (2n+1)P, (x)= P;Hl (x)-P,_;(x).

(b) For —1<x<1 show that |Pn(x)|<1. 5
(¢) With usual notation prove that : 4
P, (x)=¢ F, (—n;n+1; 1; I_ij
OR
3 (a) Show that | P (x)dx=— 5
0 n 2n+1-
(b) Prove that : 5
2 %%Fl [—; 1;£(x+1)} oF1 {—;1;2(%1)}
n=0 (n') 2 2
(¢) Show that : 4
> P (x)t" [
n!
n=0
4 (a) State and prove the orthogonal property of the 5

Hermite's polynomials H, ().

(b) Obtain the relations : 5
xH (x)=nH,  (x)+nH, (x)
H, (x)= 2xH, (x) - nH'n—l (x)
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© Show that £, (0)=(-1)*2%" (lj . 4

2
OR
4 (a) Derive the Rodrigues formula for Hermite's 5
polynomials H, (x).
(b) Show that : 5
= H,(x)H,(y)" -1 —2xt)’
5 MO (ot o2
n=0 n! 1-4¢
(¢) Show that : 4
2nlH_(x)
)-SR e =
5 (a) Show that : 5
no(L-y)" "y LY (2) (14
oo} (n-m)!(1+ oc)m
(b) Obtain the relation : 5

L (x)= L, (x)+ 1%V (x)

n n

(¢) Show that

4
o (@) (x)
t n
e oF (5 1+o;—xt) = 2 t
071 ng‘o (1+oc)n
OR
2 2 ‘(1+0c+n)
5 (a) Show that : Oe Tt {L(:) (x)} dx = o ) 5
. 7le) _exx—(x nl —x_n+a
®) Show that : L") (x)=25— D" [e %" |. 5
n!

(¢) Show that :

RF-3612] 4 [ 300 ]



