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(1) Attempt all questions.
(2) Figures to the right indicate marks.
(3) Follow the usual notations and conventions.

Q.1 Answer the following questions

(I) If Z>0 and y be Euler constant then in usual notation prove that 07

@' 1.z
CIRAEAR YT

(II) If nis an integer and Re(Z) > 0, show that IG = lim f(l — %) Fldr 07
0

=0

: : . n!n’
(III) With usual notation show that l@ = ,}HE, GF DG+ 2 Grn

OR
Q.1 (I) Define Euler constant y. Show that 1t 1s less that unity. 07
(p)|(q)
II) In usual notation prove that B(p, g)= D, q>0. 07
(IlI) If0=<¢<n, nbe a positive integer then show that
n 2,
0<e—(1-L)f <€
A n
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Q.2 Answer the following questions

(D If|z|<land|l—z|< 1,Re(c) > 1,Re(c—a—b) > 0, 07
a, b, ¢, c-a, c-b, c-a-b are not integer then prove that

(a+b+1—c)f1—¢)

(a+1—c)[(b+1-c)

Fl(a, b, atbt+l-c; 1-z) = Fl(ab; c;z)

J’_
la+b+1-c)lc—1)
(@) (&)

(II) Show that the general Sol" of the hypergeometric differential equation 07

27 Flath+l —c,b+1 — ;2 —¢;2)

7Z(1-2)w" + [c-(a+b+1)z)]w — abw = o valid for |1 — z| <1 is given by
w=AF (a,b;atb-ctl; 1-z) +B (1-2)°*1 F (¢-b, c-a, 1+c-a-b; 1-z)

(1) If|y|<%and|%|<l,showthat 06
OR
[ A R . a,b
1-y*°Fl2>2 "2 y =F 2b;2y
L ’ (1 _ y)l
Q.2. b 5
(I) Derive the differential equation for the Hypergeometric function 07
Fla, b; c; z).

(IT) With usual notation prove that
[a+(b—c)z] F=a (1-2) F{at) — ¢’} (¢ — a)(c — H)zF(ct) 07
(1-2F=F(a-)-c (¢ - bzF(ct)
(1-F=F®b) -l (c—axzF(ct)

(IIT) Derive the integral form of the Hypergeometric function F{a, b; c; z) 06
And hence obtain F (a, b; ¢; 1)

Q.3 Answer the following questions
(D 'With usual notation show that 07
(%) (x—1y X
Pi(x)= Y Ty (—n,—n;— 2n;1_x)
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2 _ 2
(II) Prove that. ] 1f P, @)dx= 52— 07
(Il1) Prove that %rﬂz e Jo(ty1— x%) 06
n=90 :
OR
Q.3
1
() If-1 <x<1 and if » is any integer show that | B,(x)}| < [ﬁ]z 07
(II) For non negative integral n show that 07
n _ nl 2] (2n— 4k + 1)Py— (%)
TP (3
k=0 k (j)n—k
(IT1)  Derive the Rodrigue's formula for P_ (x). 06
Q.4 Answer the following questions
(I) Obtain the relations 07
xH, (x) =nH', ; (x) +nH, (x), H, (x)=2xH, ,(x)-nH' ,(x
(IT) With usual notation prove that 07
= HaX) H)' vt » (y—2xt)
3, PO < oty o[- 02
(IIT) Show that f exp(1-x2) Hog (X) Hoyy (%) dx 06
0
nkt1a2k+2s{ 1N (3
_ =D (2).(2),
(2s+ 1—2k)
OR
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o n
Q4 () Provethat >, H’”]’;¢= exp 2xt— ) Hy (x— 1) 07
n=20 '
(II) 'With usual notation prove that 07
Z (}nH, ()" H (x)z’
cec 1
2272
=(1-2x£y° ,F, _—4r
(1— 2xtV
(IIT) With usual notation prove that 06

Hz,(0) = (— 1)”22n (%)2 Higps 1(0) = (— 1)n22n+ 1 (%)ﬂ

Q.5 Answer the following questions

(D) If {pn(x)} is a simple set of polynomials and if p(x) is a polynomial 07

of degree m, then show that there exists constant ¢, such that

plx) = Z ¢, $(x), where are functions of & and of any parameters involved
k=0

n p(x).

(I Let {¢pa(x)} is a simple set of real polynomials orthogonal with 07
respected to w(x) > 0 on a <x <b. Let h_ be the the leading coefficient
in Op(x) so that O, (x)=h, x"+ m,—1 where Zn-1 is a polnomial of
degree n-1. Let g, = (¢, @x) then prove that
n n n X}~ n X 4]

k=0 -1 y—Xx

(IIT)  Prove that 06

H, (x)= fexp (2xcos 8 — cos 28)cos (2x sin@ — sin 260 — nB)do
0
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Q.5 Answer the following questions

(I) Define uniform convergence of the infinite prefect. If for a positive 07

[24
constant M, such that >, M,, is convergent and | a,(k) | <M, for all

n=1
z the product H (1+a,) 1s uniformly convergent.
n=1
(II) Define absolute convergence of an infinite product. Show that the 07
product [] (1+a,) with zero factor deleted 1s absolutely convergent
n=1

iff >, a, is absolutely convergent.
n=1

(IIT) It Z 1s not a negative integer then show that 06
lim (n— Din” 1S €Xists.
neoo 2+ DNz+2)(z+n—1)
RAN-2392 ] [5] [ 80 ]

http:/Awww.vnsguonline.com



