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Note on a class of delta operators

Emil C. Popa

Abstract
Let Q be a delta operator with basic set (py), and
Ap(z) = z(z4+nb)" 1, n=1,2,..

the Abel polynomials.
For each natural number n,n > 1 let us consider the delta operator defined on

the algebra of polynomials, by
(1) tng = QQ+nbD)", b £0.

The purpose of this paper is to give a representation theorem for basic set (g,)
relative to oy, p, and we define a linear operator ¢, p whence we obtain the R, ,

and oy, p operators (see [1], [2]).
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Theorem 1 If m = min(k,n), we have

2) (anpe)(a) = = 30 R ey, o

~ -1

where (a)s=ala+1)-...-(a+s—1).
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Proof.
n—1 n — 1
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= \ 7
B - ( n—1
=N
Hence
- n—1
=1\’
whence

(Cnapi) (@) =3 ( nel

with m = min(k,n).
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Theorem 2 If (¢,,) is a basic sequence for the delta operator a, p, then

forn >0

B) = gy mr (mn — O]O

Proof. We have

and

gm = (D +nbI)" "M,

—ttmn m—1 (

anp = D(D +nbl)"!

qm(gj) =

Hence

() = (nb)rlrm m rmn— 07

(D + noymn—m"

—ttmn m—1 (

m—1
) .

1 m—1
dt.
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2

Ler R be a delta operator with two Sheffer sequences (r,,) and (7).
We note
T=e"D"e ™ =(D—al)™

and

to(z) = S(TE")"7,_1(2)
where S is the linear operator defined by

Sr, =7Tps1, n=0,1,2, ...

Theorem 3 If m is natural number, a,b € R, a # 0 and R,
Pl e T[; where
Pt=TFE
then
to(z) = ty(a,b,m;r,;x) = Se™ D" e "1, _1(x + nb)

s a set of Sheffer polynomials.

Proof. It is used the theorem of [3].
For m = 0, we find

tn(a,b,0;7,; ) = ST,_1(x + nb)

and fora=m=1, b=0,
tn(1,0, 1575 2) = S(D — I)"ry-1 ().
Now for 7, = r, = 2" we have S = X, (XP)(x) = xp(z), and
to(a,b,0; 2" x) = x(x + nb)" !,

t,(1,0,1;2", 2) = 2(D — I)"z" .

Hence from
to(z) =tp(a,b,m; ;) = S(D — al)™r,_1(x 4+ nb)
we obtain the linear operator
tn.p = tn(D)

whence we find R, , and «,, p operators, (see [1], [2]).
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