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ABSTRACT. Recently, Al-Salam and Verma discussed two polynomial sets {Zﬁa)(x,kIQ)}
and {Yéa)(x,qu)} , which are biorthogonal on (0,®) with respect to a continuous or
discrete distribution function. For the polynomials Ysm)(x,qu) the operational

formula is derived.
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1. INTRODUCTION.
For |q| <1, let

(a;q), = I (1-aq’)
and for arbitrary complex n,

(a5) = (a30) /(aq";0),
so that, we have
1, if n=0,

(asq) =
n~1
(l1-a)(l-aq)...(l-aq ), if n=1,2,... .

For convenience, we shall write [a]n to mean (a;q)n. If the base is not q
but, say p, then we shall mention it explicitly as (a;p)n.
Let 6 be the q~derivative defined by means of the following

8£(x) = {f(x) - f(qx)}/x
By induction it is fairly easy to verify the relation

a+nk

(xk+16)n x> = (q“;qk)n X . (L.1)

Using the gq-binomial theorem (Slater [1]),
© [al,  lax],

L X = s
n=0 [q]n {x1,
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One can easily show that

; X" qn(n—l)/Z -

n=o L4l

[-x]_ ; (see Askey [2].) (1.2)
n

Al-Salam and Verma [3] introduced the following pair of biorthogonal polynomials.

2 (x,klq)

[ 1+a] n ( -nk, k)

I 3 4 39 (1/2)kj (kj-1)+kj (n+a+1) 1.3
@S o 5dS. 177 ¢ (1.3)
), dmo (e Lo,

Yl_(lu) (x,k|q)

_ 1 ;X x(-1)/2 : [q_r]J i, l+o+j . k
[q]n reo [q]r q - q’(q :q )n- (1.4)

j=o [q]j

For k=1, both Z;a)(x,kiq) and Y;u)(x,kiq) get reduced to the gq-Laguerre
polynomials Léu)(xlq) discovered by Hahn [4].
2. OPERATIONAL FORMULA.

In order to obtain operational representation for the polynomials Yéa)(x,qu),

we can write from (1.4)

(a)
Y (x,k{q) .
1 o« r [q 1]

- s r, l+o+ts,  k (1/2)x(r=-1)+s
i, .t Targa, *@ 59,9

- 1 > %" r(r-1)/2 s (—x)s l+a+s k
far, I Tal, ¢ o @, @
(-=x], = S

- 5 (-x) (q1+a+s;qk) .
lal, o, lal n

This may be put in the form
[-x1,

lql

s
(-x) x—l—a-s-nk(xk+1

n Lrots
lalg

v (x,klq) = z &
5=0

where property (l.1) of the operator & is used. Finally, we shall have
140

(a) 1 -l-a-nk _ k+l.\n X
Y7 (x,k|q) = fal_ * [-x] (x" &) { [_x]‘”} . (2.1)
More generally, one can obtain
m I1+o+nk
W (B 1M ekl )
l+a+nk+mk
- n+l X (a)
@7, T mr Yo G0kl (2.2)
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For m=1, this reduces to a recurrence relation

(-1 ¥ k) = 1P ko) - R0 (Y G (2.3)

One notes that (2.1), (2.2) and (2.3) reduce, when k=1, to corresponding

properties for the g~Laguerre polynomials Léa)(xlq).
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