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(2) Attempt all questions.
(3) Figure to the right indicates marks.
(4) Notations and conventions are all standard.

1
1 (a If a+b+§ is neither zero nor negative integer and 8

if |¥|<1 and |[4x(1-x)[<1 then show that
2a, 2b;
a+b+l;x

2

(b) Define contiguous function to F(a,b;c;z) Derive the 6

a,b;

4x(1-
a+b+%; x(1-x)

F =F

relations :

i) (a-b)F=aF(a+)-bF(b+)
(i1) [a+(b—c)z]F=a(1—z)F(a+)—c_1(c—a) (c—b)z F(Cc+)

OR
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1 (@ If [¢|]<1 and [1-2|<1, Re(c)<1,Re(c-a—-b)>0 8
then prove that :
F(a,b;a+b+1-¢1-2)

(a+b+1-c)|(1-¢) F(

a,b;cz)
(a+1-c) |(b+1-c)

(a+bl+1—c) (C—l)

() [@)

(b) If k(k) is the complete elliptic integral of the 6

zl_cF(a+1—c,b+1—c;2—c;z)

second kind, then prove that

i & (m)dx — sin ! (%j

2 (@) Define contiguous function to qu obtain the relation 8

q
ochzoch(ocl +)—xz1 Uj F(Bj +),p<q
j=

q
GF(ock —)=(ock —l)xz W F(Bj +) ,P<q
Jj=1

(b) If n is a non-negative integer and if a, b, ¢ are 6
independent of n, prove that :

-n,a,b; (c-a),(c-b),
3F L=
c,1-c+a+b-n; (C)n(c—a—b)n

OR
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2 (a) If neither (@-b) nor (a—c) nor a is a negative 8

integer then prove that
a,b,c

F. X

3 2[1+0L—b,1+0t—c; }

_ —a gaa_-i_la
=(1-x) " 3Fy |27 2 5
1+a-b, 1+a-c; (l—x)

l+a-b-c;, -4x

() If p=g+1 and no a,, is zero or a negative integer 6

then show that

s D

H J +s
1 J m=1
2niB q

I1 |(6;+s)

where B is Barnes contour, is an analytic

function ( )f z in the plane |arg(—z)|< .

3 (a) State and prove the Kummer's second formula. 8

(b) The error function erf(x) is defined by 6

erf(x \/_‘[ exp( )dt,then show that
2x 1 3 9
erf(x):ﬁ 1F1(§;§;_x j
OR
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3 (@ Let y(u)= Z Ynun, Yo #0. And the polynomials

(b)

RF-3616]

n=0

f,(x) are defined by (1-t)° w[ —dut ]: i f, (x)t"

(-t ) a0
prove that
n—1
of (2)-nf,(x)= Y (1" (c+2R) , (x),n>1
k=0

For the polynomials P, (x) defined by

AW wHE)=X= X B, @) with

W(t) = Z Yntn’A(t):Z antn and H(t) = Z hntn+1
n=0 n=0 n=0

holding (yo,ao,ho arenot zero) then there exists a

sequence of number o, and B, such that for n>1

xP, (x)-nP, Ezo‘knlk xzﬁknlk()

o0

t
Provide t t Z

n+1

HV (t) _ . n+l
t_H(t) —1+n§O Bt
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4 (a)
(b)

4 (a)
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Define simple sets of polynomials. Let {(I)n (x)} is a 8
simple set of polynomials and if P(-x) is a polynomial

of degree m then show that there exists constants ¢,

such that
p(x)=3 ¢, ¢ (x)
k=0

In which ¢, are functions of k and of any parameters

involved in p (x) }

State and prove the necessary and sufficient condition 6
for the set ¢, (x) be orthogonal w.r.t. w(x) over the
interval g<x<bd

OR
Let o, (x)=hnxn+Hn_1 be a simple set of real 8

polynomials orthogonal with respect to w(x)>0 on

n
a<x<b. Show that > g£1¢k(x)¢k(y)
k=0

h’n q)n—i-l (y) q)n (x) B q)n—i-l (x) q)n (y)
gnhn+1 y—Xx
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(b) With usual notation prove that : 6

© PP =1

n

. (o, B) _(1+B)n(x—1)" -n,—o-n; x+1
@ BV @)= 5] o 1B 1

5 (a) With usual notation prove that 8

oo (1+oc+[3)n Pr(La’B) (x)t"

= 1+ oc)n

= (]_ - t)_l_(x_B 2F1 2 ’ 2

2
1+ ; (l_t)

l+oa+B 2+0+p 2t(x—t)]

(b) Obtain the differential recurrence relation 6

(v=1)| @+ B+ 1) DB P (x) (o) DB P )
~(a+B+n) [n P (1) 4 (o4 n) DPP (x)}

OR
5 (a) Prove that : 8

~ 2Pt n) |14 B+n)

B n!(1+o+B+2n)[(1+0+B+n)
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(b) With usual notation prove that 6

e

where p= (1 —2xt+t2
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