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ABSTRACT. Recently, Al-Salam and Verma discussed two polynomial sets {Zéa)(x,k|q)}

and {Yéa)(x,qu)} , which are biorthogonal on (0,*) with respect to a continuous or

discrete distribution function. For the polynomials Yﬁa)(x,qu) the operational

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

(a;q), = 1 (1-aqd)
and for arbitrary complex n,

(a5q) = (a3q) /(aq";q),
so that, we have
1, if n=0,
(asq) =
(1-a) (1-2q) ... (1-aq™ " 1), if

For convenience, we shall write [a]n to mean

but, say p, then we shall mention it explicitly as

n=1,2,... .

(a;q)n. If the base is not ¢

(a;p)n.

Let 6 be the q-derivative defined by means of the following

Sf(x) = {f(x) - f(gx)}/x

By induction it is fairly easy to verify the relation

+nk

xk+16)n x“ - (qa;qk)n xu .

(

Using the q-binomial theorem (Slater [1]),

‘; lal E [ax]

n=0 [q] [x],

(1.1)
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One can easily show that

e X" n(n-1)/2
EoTa @

n=0 n

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

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

Zia) (x,k|q)

[ql+0.] n (q—nk' qk)

- ok & 2 3 (1/2)kj (kj-1)+kj (n+a+l) (1.3)
@5d9. g (@5d5, (a7, :
q ;9 n J q 59 gl q ki

1 (k)
1 n '  r(e-1)/2 & CR P 3§, 14at] K
“Tl, L, Tl o ——1 @i, (1.4)
j=o [q]j

For k=1, both Zéa)(x,qu) and Yéa)(x,qu) get reduced to the q-Laguerre
polynomials Léa)(xlq) discovered by Hahn [4].
2. OPERATIONAL FORMULA.

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

we can write from (1.4)

Y‘(\a) (x,k|q)

1 ® r [q7]

s q(1/2)r(r-1)+s

- 5 8 T (q1+u+s . qk)
lal | oy o=o [al lalg ** n
1 = x* r(r-1)/2 e (-x) l+o+s  k
= I q X (q 39)
lal, -, [lal, s=o Lalg n

This may be put in the form
[-x] @

© 5 (
[q] [q]

n s=o s

n
YlEm) okla) = (lramsmnk ket o B l4ats

where property (l.1) of the operator 6 is used. Finally, we shall have

1+a
(a) 1 -l-o-nk k+l..n
Y% (x,k|q) = Ml * [-x] (x &7 { [_x]“} . (2.1)
More generally, one can obtain
m 1+a+nk
ey (A v k) )
l1+a+nk+mk
- n+l X (@)
a1, = Ywn (x,k|q) . (2.2)
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For m=l, this reduces to a recurrence relation

(1-a™*1) Y:(li)l("’qu) - ko) - (10 Y (P (xq,kla) (2.3)

One notes that (2.1), (2.2) and (2.3) reduce, when k=1, to corresponding
properties for the g-Laguerre polynomials Lﬁa)(xlq).
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