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Summary.
In this paper, the author has established the formulae for product of two
generalized hypergeometric polynomials by defining the polynomial in the form
. AT, = 1)@y sesnes ,
F(0)=2¢ D”H,;Fq[ @, —n),a @, Rxc].
where the symbol 4(d, —n) represents the set of J-parameters:
= —#dl =1
AL A

and J, n are positive integers. A number of known as well as new results have

been also obtained with proper choice of parameters.
1. Introduction.

The generalized hypergeometric polynomial [(5), eqn.(2.1),p.79] has been
defined by means of
a—1 A@d, —n), ap, - a
LD F@=x )”ﬂ-!-ﬁFG[ : i n"-"c]'
where ¢ and »n are positive integers, the symbol 4(J, —#) stands for the set of

J —parameters:

The polynomial has arisen in the course of an attempt to unify and extend the
study of most of the well-known sets of polynomials.
For brevity and ease in writing, we employ the contracted notation

oo (ap)r xr
=] e a
x) =0 @),

(44
.qu(x):r’Fq(b:

3
Thus (ap), is to be interpreted as Il(a;), and similarly for (3),.
j=1

This paper is concerned with some formulae involving the product of two
generalized hypergeometric polynomials in series. The polynomial is in a more
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generalized form which yields many known and new results on specializing the
parameters. Therefore the results obtained in this paper are of general character.

2. Product of generalized hypergeometric polynomials.

Considering the preduct of two generalized hypergeometric polynomials by
expressing the generalized hypergeometric polynomial (1.1) in series, we obtain

1) Fn(x)pm(y)zx(a—l)n Fq[d(ﬁ.—u).ap:wc]y(r_l)m

pa bq
A(Tr _m)l P
XI+?'F*[ a,l : Zyd]
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d=1/ —nti ’
oo co (_(T—)"'(“")"'”'rxr
_x(ﬂ—l)ﬂy(T—l) = s .
r=0 s=0 r!(bq)r
r— s
—m+i s ds
b= ) oD Ay
X 3!(0") "

where J,7,m and n are positive integers.

Replacing » by #—s and using the known relation

(-,
(a)"—k = (IT'-H)A, for 0<k=n,

we have

(2.2) £O@Dn

A(G, —n),a r_1 A(y, —m), o d
[ [
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d—1 :
Il =nt a i ad
= = l)ny(?'—l)m§ E’( ) )f( )b
r=0 r! (bq)r
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Also we have

- A(F, —n),a . A(y, —m), 0
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4 &




An Extension on Generalized Hypergeometric Polyncmials 95

rﬁl( —m+i ) oD X"

— 4 @=Dn (T—l)m‘\o—j i=0

»UE s'(ak)
A(d, —n), 1-0,—s, =5, a, Ty o
Xp+k+a+1F1+q+rL,(7 we-+1—57), 1-p,—s, ba:—% ——( 1 ] .

Particular cases of (2.2) with d=y=¢=d=1 and y=x:

(i) Setting b;=—mn, ¢,=—m, we obtain a known result [(4), eqn. (3.5), p.395] .,

(ii) Substituting p=g¢=I=k=2, a;=a,b,=b,b;=—n,by,=c,p,=0', 0,=V,0,=—
ad,=c¢’, we have a known result [(2), eqn. (14), p.187].

Similarly with proper choice of parameters, we may obtain the other known
results [(2), eqns. (12), (13) & (15), p. 187].

(iii) Taking p=¢=2,I=k=2, a;=a,a,= ﬁbl——u,bz—a+ﬁ+ 0=, 0,=5,
1

0,=—m,0,=a+B+-5, A=p=1, we obtain
1
@ 9 [21-‘1(“' A 1 :x)]?':ﬁ (@, (B 'Fs( b Pt :)
atB+ 5 =0 rlatBtg), \l-a-r,1-B-rat+Bt—-

Using the known result [(1), eqn. (2.4), p.186] :
~m, B, —a=-B-m (20),,(28) (@ +B),,
o3 ;

. 2a+2
l—a—m, 1—3'—'?“, a’+ﬁ+% (a')m(ﬁ)m( + ,8)”'

on the right hand side of (2.4), we obtain an identity due to T. Clausen [(2),
eqn. (1),p. 185].

(iv) With p=¢=1, I=k=2, A=p=1, ay=c—a—b, by=—n, p;=a, p,=b, o;=—m,
d,=c and using Saalschiitz’ theorem, we get a known result due to Euler [(6),
eqn. (5), p.60].

(v) Taking p=q=2 I=k=2,A=p=1,a,=p,=a,8,=0,=8, bj=—n,by=a+p——5-
gy =—m,0,= a-l—ﬁ-i— , We have

a,p a, B w (@B, 5 4
ks EF( atp-5 ) “Fl(a+ﬁ+— )=§ r@tp--5),
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=900 .i—a— — o
XdFsGI—a—flfﬁ—r.fﬁB-i-—é—: )
With the help of the known result [(1), eqn. (3.3), p.187] :
(20),,(28) p(et+B) (e +B=5),,
=(a)m(ﬁ)m(a+6+%)m(2a+zﬁ—1),,, g

—m, e, B, %—a—ﬁ—m

# )
l—a—m.l—ﬁ—m,a-l-ﬁ-E--zI‘,—
on the right of (2.5), we obtain a known result [(2), eqn.(8), p.186].

(vi) Substituting p=g=I=k=2, A=p=1,8,=a,6,=5,b;=—n, by=a+ R

o,=a—1,0,=8, 0,=—m, 02=a+ﬁ——1—. we have

a—1,8

(2.6) Jl(Zfﬁ-_é_:z)2F‘(a+g_ & :x)=§ (@B, 5

r=0 rl(a+p— %')r

—r,a«—l,ﬁ.—g-—a—ﬁ—r
X4 3( ' i :)0
1-a-r,1-8-r,a+f——

With the application of the known result [(1), eqn (3.4), p.187].
2a), (28— 1), (a+B8-1),,

(@), (B), (2a-+28-2),,

—-m, o, - 1,%—-0:—5—”3

o 3( 3 1 ‘)=
1—o=m, 1—B—m, o+ 8——5-

with « and # interchanged, on the right of (2.6), we get a known result [(2),

eqn. (9), p.187].
(vii) setting p=I1=0, q=k=2, A=p=1, b=-n, b,=p, o;=—m, 0,=c and
using Gauss's theorem, we have a known result [(2), eqn. (2), p.185].
(viii) Taki-g p=0, ¢=1, /=1, k=2, bj=—n, 0,=a, gy=—m, oy=b, p=-1,
A=1 and applying Gauss’s theorem, we obtain a known [(6), eqn.(2), p. 125].
We may also obtain the other known results by particular choice of para

meters, and using Whipple and Dixon’s theorems etc.

3. Hypergeometric Transformation:

In this section we shall consider some hypergeometric transformations.
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(a) With y=x,¢=d=1, in (2,2) and (2 3), equating the coefficients of z", we
obtain an important transformation

(=5, e [A(r. ~m), p,-7,

=0 )
@1 - S ritras1Fpsiiol Op A0, m+1-10),
gr

.

1-b—r A ,_ \p—a+d-1
0T A-D ]

1--ap -7

r—1 : A, —n),a,, —7
-— + r » » Lps »
iEO(—”;’—‘ ),(p,), 2 -
— (op), pro+r+1Foiris b, 4, m+1-s7)
1=0o3—r T
o B pyiReT 1.]
1-p,—r ,
Special cases of (3.1) with d=r=1:
(i) Taking I=k—1=0, bj=-m, 0;=-m, p=-—2z, A=1, we obtain a known

result [(4), eqn.(3.8), p.395].
Identities:

(ii) Substitutingp=q=l=k=2.:'t‘.--—_u:1,al=.al=a'.a2=p:)2=1.‘3,b1 =—n, 0;=—m,b,=
—;—+a+5, 02=a+ﬁ——_.1‘—. we obtain an identity
1
-7, a, B 5 —a—p5—r
(3a 2) (a+ﬁ—_é—)r 4F3(a . :)
+ﬁ_%l l—a—f, 1_6—'-
il -7, Qa, 59 %——a_ﬁ_r
=(atbig), oF 3( 1 :)
a+B+-5 l—a-r, 1-f-r :
(iii) Setting p=g=I=k=2,A=p=1,a,=a,a,=8,b;=—n, 62=a:+,8——;—, 0=a,

Oo=F—1, o;=—m, 02=a+ﬂ—-—é—, we get an identity

3
=1, Q, AB_'-L B e et~

(3.3 ®, 4F3( i 2 b ;)
a-l—ﬂ—-——z y 1—a—r,1-8—r
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-7, a, S, %—a—ﬁ-—r
=(B-1), 4Fy ‘)

+ﬁ——é——, l—a—r, 2—8-r

(b) We start with (1.1) and expressing the hypergeometric polynomial in
series, we have

= A(0, —n),
3.4) <@ D"H,;F[( n) ap:ﬂxc]

replacing # by #n—», and using the formula

k
(-1(@), for 0<k=n,

(@), = =a-m),

we obtain
s @=Daten Ozl s

- g, -m, 6, ] H* L= )2
% @=Dn F A( p: i=0 nTpom
(3.5) x p+d c[ bq ] n! (b,),

F —n, l—bq“‘ﬂ. 1 ._l)p_q_’.d'..l
+2Fs [ L= ]
e Ao nt1-nd), 1=a—n ;@

where ¢ and n are positive integers.
Particular cases of (3.5) :
(i) With d=c=p=1, a;=n+1, b =1, bz=—%—, we obtain a known result [(3),

-eqn. (6), p.807].
(ii) Taking d=c=p=1, we have a known result [(4), eqn. (3.8), p.395].
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