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The field of special functions is rich in polynomials, all/,pf \QQ,'\w /
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are hypergeometric in character. The polynomials of Laguerre, Heﬁ‘mée/

Legendre, Jacobi, Gegenbauer etc. were studied from the point of view
of examining various properties such as generating functions,
orthogonality, Rodrigue’s formula, recurrence relations, zeros, inverse
series relations, integral representations, summation formulas,
differential equations etc. by number of researchers (Olver [6], Rainville
[71, Wang and Guo [9], Chihara [2]).

The aforementioned classical polynomials and many others were
later on generalized by the researchers; of these generalizations, the
extended Jacobi polynomial (H.M. Srivastava [8])

A(m;n), al, ., a p

X
[ A(L1- na+ﬂ),b1, by

9y pibys by S=me F
is taken up for a further study; particularly for obtaining inverse series,
integral forms, differential equation etc. and then deriving such

properties for a g-analogue of this polynomial. Also, this polynomial is

put into a more general form:

[n/m] -1y & p xk
o T+ B—na+Ik) (n-mo)l’

Syma, B, x)= (1)

and its properties as mentioned above are studied.
Having given a brief introduction on the subject matter in
Chapter-1, Chapter-2 incorporates the polynomial (1) and its properties

some of which are given below.



Integral Representation:

1 5
Sulma, f.0)=1 P " -t p (1 x)a,
0

[n/m] (-—-Dmk oL xk

where p,,(/,m; x)= k?io Tk (n—mk) °

Differential Equation (6-form):

and Re( B-na) > 0, Re(ik) > 0.

/
011 @+b.-D—ex ] @+a.)|w=0,
j=1 J i=l !

._n+1i-1 b ___}3-na+1’95x d

N M .
where a; = b, ; - and, w=T}"(x) is a special case

1
o, =7 of Sn(l,m,a,ﬂ,x)
Inverse Series Relation:

Theorem-1. When n is a non-negative integer, / and m are positive

integers, a and B are arbitrary parameters, /=ma, and if

[n/m] mn
Sm="3Y  alnk,m)gk) and  g(m="Y b(n k,m) f(k)
k=0 k=0
then
a(nk,m)= I

[+ B ~na+lk)(n—mk)!
if and only if

I'{(f+In-ka)

—_mn—k B n A
b(n, k,m)=(-1) =) and k‘éﬂb(n,k,l) f(k)=0,if n=ms, seN.

The g-analogues of these properties are obtained in Chapter-3 for the

polynomial S,.(/,m,a,f,x|q), which is defined in the form:



k

[n/m]

. (ﬂqlk~—na+1
Sybma,f.x|p)= %
k=0

- P, O, ¥
(‘l)mk pmk(mk+1)/’2 mhn ok (2)

(p,p)n_mk

where p=q*, oz0.
Some of the properties of (2) studied in this chapter, are as listed

below.

q-Integral Representations:

For Re (B-na) > 0, 1+/k=0,-1,-2,..., (Gasper and Rahman [3])
. L B-na
Sy,ma,B,x|p)=1|t (tp;p)  QUn,l,m,t,x)d t,
0 % p

where

k+1)/2—mnk
(n/m] (~—1)mk pmk(m +1)/2—mn o, xk
Qn,l,mt,x)= kEO T T .
= =" ep), T,

q-Difference Equation:

I-1 -1 jltponatja
o' 1 @+vw*p I by e =n=B)+m(m+3)/2

j=0k=0
m—1m-1 r (n—-s)/m
AT T @+ 1)t | R™ (x| p) =0,
s=0r=0
where wis the m™ roots of unity and Rz’(x{ p)is a particular case

k_ 1
O = oo Of Sn(lam;asﬁ’x!p)-

(p.P),



Inverse Series Relation:

Theorem-2. For n=0,1,2,..., and m=1,2,3..,, if

[n/m] n
F)=" 3 amkmq)Gk)  and Gn)= Izgjob(n,k,m,q) Fk)

then
lk—-na+1.
an e q) = (- 1y pmkk+ /12 =mnke 1 Pl

. PP, _ ok

implies and is implied by
nk JKE-DI2 0 L o

(Pq Poo (B5P),

and k)’f b(n,k1,q) F(k)=0, if n#mj, jeN.
=0
Chapter-4 begins with the introduction of the polynomial
[l Sk ra+sk+nB) o,k

Mn(S>A>ﬂax)_ § (n"’Sk)! lka 7 (3)

which is suggested by the inverse series relation due to Gessel and
Stanton [4]. For this polynomial various properties are derived. The

following are few of them.

Integral Form:

1 -~
My (AP~ P AL Al (s A xpde,

where

/ _DSk W k
£ (5, A% t)={nZS] ( k x ( P

sk
] ,and Re(A-sk)>0, Re(A+np)>0.
k=0 (n—si(4-sk)

[—t



Inverse Series Relation: v

Theorem-3. For n=0,1,2,..., and s=1,2,3,..., if \:\h A
- _"//{/

[n/s] s
Amy="3  ank,s)Bk) and Bn)= kzob(n, k,s) A(k)

then

¥ rsskenp) b ks) = -D¥ (A+k+kB)
(n—sk)! T T(A+sn+ kB +1) (sn—k)!

a(n, k,s)=

and § b(n k1) 4(k)=0, if n=sj, jeN.
k=0

The g-analogues of these results are derived in Chapter-5 with

the help of a g-analogue of (3), given by
/ ~1 sk —Snk (A Sk+Sk,8 ﬂ)
Mo A Bxlg)= 5 ! nsk g k. (4)
k=0 [q]n*sk k

Some of the main properties that are obtained for this basic polynomial,

are listed below.

d-Integral Representations:

1
(D) My (s, A4, B:310)= T (10.9)eq (1995 )co S5, A4 B M 1@Vl 1,
-1 2

where

{H/S]( I)Sk —snk (1 qz)A+nﬂ lgk

6,(s,4,B:x, ffq)— {q}n & q (A+ sk +skp) (-1 q2>oo

rq2(2A+sk+skﬁ+nﬂ)(q2A+2Skﬂ,q§) (~q

A+sk+nf A+Skﬁq

A+ sk
+ 5 +n,8’qz)OO

, and g2=qP.

(42 qz) (-1 ) (14

2}00



1 _
(I1) My (5.4, P55 )= | (AP 15q2 (9,2, (5.4, 8.x19)d(q,.1),
where
1 [n/s} (—I)Sk q_snk (AqSk+Skﬂ>q2)oo é:k xk

A (s,4,8;xlq)= =

n 4,:49,) lq] (I~q,)

99937 k=0 n—-sk * 92

q-Difference Equation:

02ﬁ1 2ﬁ1 @ +c™M ql*(A‘U')/ZS_,1)+xq2s2+3s—As.

J=0 m=0

1 s _

{Sn T @+w"q" P’ @y M*”*”’/"—I)J}ny!q):o,

p=0v=0

where o is (2s)™ and wis s roots of unity.

Inverse Series Relation:

Theorem-4. For n=0,1,2,...,, and s=

[n/s]
Um= Y alnk,s)V(k) and

then

- k
1y gtk qq Sk SkB P
a(n k,s)= h

1,2,3,..., If

vimy= S b(nk,s)Uk)
k=0

n—sk
if and only if

k (sn (sn—k+1)/2+ snk(I

b(n,k s)—( D 7
sn—k

and & bmk)UK)=0, if nzsj, jeN.
k=0

k k,
+ ﬁ)(Aqsn+(sn—l),B;q—,8)

sn—k-1



Some of the g-integrals used in Chapter-3 and 5 are further
exploited to derive basic transformation formulas in Chapter-6. One
such transformation formula occurs in the form:

g D2 i g
o (D'q x PPy [”g”] k(mic+1)/2-mnk

i,}§‘;-=0 (:p); (P.P) =0
( ﬁqlk-—naﬂ’ Peo ( pu+1+ J. p)k o, <k
29 .
lk—-na+1. u. k
) ket 2-mnke (P4 P)y, (PH5P) 0y %
k=0 o),

In Chapter-7 some miscellaneous results are incorporated which
include summation formulas, and n order q-derivatives of the

polynomials cited in (2) and (4).
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