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ABSTRACT

The polynomial sequences of Sheffer-Meixner type designed by {Sy}n>0, are
defined by the generating function

Gla,t) = AW = 3 Su(m) o

n>0

We are interested, in this work, in studying the sequences when they are
2—orthogonal. We will give the general properties of these sequences, and we
study in details those which are classical.

RESUMEN
Las sucesiones polinomiales del tipo Sheffer-Meixner denotadas por {Sy }n>0
son definidas por la funcién generatriz

CH (L "
G(z,t) = A)e™ W =3~ Sn(z)—
n>0
En este trabajo estamos interesados en estudiar aquellas sucesiones que son
2— ortogonales. Mostraremos sus propiedades generales y estudiaremos en de-
talle aquellas que son clasicas.

1The author was partially supported by : L’Agence Nationale pour le Développement de la
Recherche Universitaire ~-ANDRU-.
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1 Introduction.

Let P be the vector space of polynomials with coefficients in C and P’ its algebraic
dual. Let us given d scalar linear forms I'', T'2, ... . T'? defined from P into C.

A monic sequence {Py},>0 (i.e. Py(z) =2" 4 -+, n > 0) is said d—orthogonal
with respect to I' = ('}, T2 ... . T9 )T when it satisfies [7, 10, 12, 18, 19, 23]

(T*, 2™ P, (x)) = 0, n>md+a, m>0 (1.1)
<1“a, medera*l(x» # 0, m2=>0, .

for every 1 < a < d, and where (, ) is the dual bracket between P and P’.

Among the d—orthogonal sequences, we will be interested here by a particular
class, but nevertheless important. Indeed, theses sequences have many applications
and have extensively investigated.

This class consists of sequences of polynomials {S,, },,>0 defined by the generating
function

tn
— eH(t) _ v
Gz, t) = A(t)e =y Sn(@) (1.2)
n>0
where
Aty = apt™ and  H(t) =Y hnt"
n>0 n>1
with

A(0) =1, H(0) =0 and H'(0) =1

These sequences are said to be of Sheffer-Meixner type.

The case d = 1 has been first studied by Meixner [20] and Sheffer [22] and then,
completed by other authors [2, 13, 21].

Meixner has shown that this class consists of 5 sequences, namely, Hermite polyno-
mials, Laguerre polynomials, Charlier polynomials, Meixner polynomials and Meixner-
Pollaczek polynomials.

In the case d = 2 [5], we have shown that the functions H and A satisfy, respec-
tively the equations

1
(I—at)(1=pt) (1 —~t)’
Al(t) oo +O’1t+0’2!f2

At) ~A—an(- gy g 002G 2 #0

H'(t) = a,B3,7v€C

(1.3)
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d
If we note by J the inverse function of H (i.e. J(H(t) =t ), and by D = = then

we have [1, 20]
J(D)Spt1(z) = (n+1)S,(x), n>0. (1.4)

Moreover, the polynomials S,, (n > 0) are characterized by the four-term relation
(5]
Snys(@) = [(x —00) + (n+2)(a + B+ 7)] Sn+2(z)
—(n+2)[o1 + (n+1) (@B + ay + 87)] Spia(z) (1.5)
—(n+1)(n+2) (02 —napy)Sp(z), n>0

We also have proved that this class is composed of 9 sequences, namely

a) a=p=y=0,

b) a=pf#0andy=0,

c) a#0and f=v=0,

dl) a#p8#0andy=0, «a,B€ER,
d2

e)

f)

(
(
(
(
(
(
(
(
(

) a#p0#0andvy=0, a,pecC, (1.6)
a=p=7v#0,
a=p#y#0,
g) 0675675'}/750 OZ,B,’YER,
g2) a#f#~v#0 a,f €Rand v € C.

We recall in paragraph 2, the principal properties of the d—orthogonal sequences
[ 6, 11, 18, 19]. The paragraph 3 is denoted to the characterization of those which
are in addition classical [3, 4, 12].

In paragraph 4, we show that the sequences (a), (b), (c) and (d) are classical
sequences and we give certain of their properties. Whereas in paragraph 5, we exhibit
an integral representation of the forms with respect to which these sequences are
2—orthogonal in cases (a) and (b).

2 Properties of d—orthogonal sequences.

Definition 2.1 Let {P,}, -, be a sequence monic polynomials. We call dual sequence
of the sequence {Pp}, ., the sequence of linear forms {Fntnso defined by

<]:n7Pn(x)> = 6n,m; n,m >0 (2.1)

d
Proposition 2.2 [11] If we denote by D the operator of derivation i.e. D = e
x

and by {fn}nzo the dual sequence associated to the monic sequence {Qn}n>0 of the
derivatives of {Pp}n>0, and defined by

DPn+1 (x)

@n(@) = n+1

)

then

DF, = —(n+1)Fn, (2.2)
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with <D.7:"n,7“($)> _ <ﬁmDr($)> , Vrep.

Proposition 2.3 [18, 19] Let L € P’ be and q an integer, in order that L satisfies

(L, Pn(a:»x: 0 n>gq (2.3)

(L, Pya(x)) #0

it is necessary and sufficient that there exists A, € C, 0 <v <qg—1, A1 #0, such
that

L= \NF,. (2.4)

Corollary 2.4 According to the preceding lemma, we have

=) AF,, M #0, 1<a<d,
v=0

and in a equivalent manner

v+1
fV:ZT&’FO‘; T #0, 0<v<d-1.

Consequently, every d—orthogonal sequence {Pn}nzo with respect to T' =
(TL,T2,... 9T is also d—orthogonal with respect to F = (Fo, F1, -+, Fa1)"

Theorem 2.5 [18, 23] With the same notations as previously we have the following
equivalences
(a) The sequence { Py }n>0 is d—orthogonal with respect to F = (Fo, Fi,- -+ ,fd,l)T
(b) The sequence {P,}n>0 satisfies a recurrence of order d+1(d>1)

Prtav1(z) = (€ = Bmta) Prva(z Z'ngrldi VPmta—v-1(), m >0 (2.5)

with the initial data

{Po() 1, Pi(z)=z-0y, andifd>2
() (x_ﬂn I)Pnfl(x)_zy OlyzizanV() 2§n§d

where v9, .1 # 0, m > 0. ( Regularity conditions ).
(¢) For every (n,v), n >0, 0 <v <d-—1, there exists d polynomials V*(n,v),
(0 <u<d-—1) such that

d—1
Fratv =Y _ VFn,v)F,, n>0, 0<v<d-—1, (2.7)
pn=0



e On the classical 2—orthogonal polynomials sequences of ... 43

where
degV“(n,,u)zn, OSIJ’Sd_17

degV#(n,v) < n, 0<pu<rv—1, ifl<v<d-1, (2.8)
degVH#(n,v)<n—-1, v+1<pu<d-1, f0<v<d-2.

Theorem 2.6 [18] For every sequence {Py,}n>0 d—orthogonal with respect to F =

(Fo, Fr,- - ,Td_l)T, the following statements are equivalent
(a) It exists L € P’ and an integer s > 1 such that

(L, Py(x)) =0, n>s,
2.9
Ve Sl v (29)
(b) It exists L € P’ and d polynomials ¢*, 0 < o < d — 1 such that
d—1
£ = Z (bafa)
a=0
with the following properties
ifs—1=qd+r, 0<r<d-1, we have
deg¢” = q, 0<r<d-1, if d>2,
deg ¢ < ¢, 0<a<r—1, if 1<r<d-1, (2.10)

degop®* <qg—1, r+1<a<d-1, if 0<r<d-2.

3 The d—orthogonal sequences and the finite
differences operators A and V,,.

Let us consider the progressive finite differences operators A,, ( Hahn’s operator) and
regressive operator V,,, defined respectively by

flz+w) - f(z)

A, f(x) = T and
Vof(o) = wzmm

These operators enjoy the following properties
Proposition 3.1 Let F € P’ then we have
(F, Auf(@)) = —(VuF, f(z)), VfeC™. (3.1)

Proof. We know that
evD 1

Ay flx) =
and that by definition we have

(DF, f(z)) = = (F.Df(2)),

f(=),
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therefore

(F,Auf(x))

wh k+1 DMt e
P2 gt @) = 2 T A @

k>0 k>0

w

= <&}", f(x)> = — (V. F, f(z)).
[ |

Proposition 3.2 Let {Q%},>0 be the sequence of the monic polynomials defined by

Q“(z) = Aw:il:-i(m) _ Pn+1(a:(—;¢i)1—)an+1(ar)7 n>0 (3.2)

and {Fn}n>o the dual sequence associated to the sequence {Q% }n>0, then we have

VoFn=A_,Fn=—(n+1)Fn1; n>0. (3.3)
Proof. Indeed, we have
. 1 - 1 ~
6n,m — <Fn7Qm(x)> — m—H <-Fn7Ame+1(x)> — _m—H <A7wfnapm+1(x)> )

ie. B <A_wﬁn, Pn+1(ar)> = (m+1)bpm

but from the lemma (2.1), 3 A, € C, 0 < v < n+ 1, such that

n+1

Afw-;z—n:Z)\g}—uv
v=0
with A} =0, 0<v<n and A}, =n+1 |

Lemma 3.3 We have the following properties
A, [(z —w)" Py (2)] = zA, [(m — w)mfan(x)} +(z—w)™ P, (), m>0 (3.4)

and

£ AL Py () = Ay (& — )" Po ()] — [mam=t — T mer 4 g ()P, (2),
m >0, where R¥ _s(x) is a polynomial of degree (m —3) in x.

(3.5)
Proof. Clearly

A, [(z — w)™ Py (z)] 2™ P, (z + w) — (z — w)™P,(x)

2™ Pl + ) — (2 = @)™ Pa(@)] + (e = 0) " Pae)

= 2, [(z —w)™ 1P (z)] + (a:ui w)™ P, (z), m>0.
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Repeating m times the expression (3.4) we get

m—1
A,z —w)" Py (z)] = 2™ AL P, (z) + Z 2™ Rz —w)k| Po(z),
k=0
as
Yty @ —w)t = S () (— 1) wiem et
S T () (~1wiam
=ma™m ! — 7m(m2— 1)wxm’2 + RY _4(x).
from which we obtain (3.5). |

Definition 3.4 [4, 11, 14, 15 | A sequence of polynomials { P, },>0 d—orthogonal
(d > 1) with respect to F = (Fo, F1,- - ,Fd,l)T ,those the monic sequence of finite
differences {Q¥ }n>0 defined by
Qu() = 210 g
. - . T
is also d—orthogonal (d > 1) with respect to F = (.7-"0,.7:1, e ,fd_l) is said to be
classical.

d
Remark 3.5 In the case w = 0, the operator A,, becomes D = e
x
Theorem 3.6 With the above hypothesis we have the following equivalence
(a) The sequence {P,}n>0 is classical d—orthogonal.

(b) The functional F satisfies the vectorial functional equation

Vu(®F)+ TF =0, (3.6)
where W and ® are 2 matrices d X d of polynomials
0 1 0 . . . 0
0 o 2 . . . 0
U(x) = 3.7)
0 o o . . . d-1
P) & & .. . &aa
and 1 is a polynomial of degree 1 and £, 1 < < d —1 are constants,
€ BT € I i €)
O(x) = ' ' ' (3.8)
0—2(®) Ggs(x) . . . g:%(x)

Go1(@) dia(@) . . ¢gn(@)
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where ¢4, 0 < a,v < d —1 are polynomials such that
deggy <1, 0<v<a+l if 0<a<d-2
deggy, =0, a+2<v<d-1 if 0<a<d-3 (3.9)
deg¢d ;<2 and deggy_, <1, 1<v<d-1
In addition, if we write
w(x) =e1xr+ €0, (b?i—l(x) = 021‘2 +cix + Co
¢ot (@) = kot 1o, 0<a<d—2,
then

€1
m+1’

627'é mZO, 617&0,

(3.10)
a—+1

ho #

m>0, for0<a<d-—2.
Remark 3.7 a) It is easy to show that :

{ F=oF (3.11)

Vo F =-UF
(b) When w =0 the functional equation (3.6) may be written [11]
UF + D(®F) =0 (3.12)

and the conditions (3.7), (3.8), (3.9) and (3.10) remain unchanged.
¢) The proof of this theorem is the same as in the case w =0 [11], if we take into
account the relation (3.4).

4 Classification of the sequences 2—orthogonal of
Sheffer-Meixner type.

Let us consider now the sequences of polynomials {Sy, } >0, Sheffer-Meixner type
defined by the relation (1.5).

We noted by {m¥},>0 and {M¥},,>0 the sequences of monic polynomials defined
respectively by

DSn+1($)
= ———::G > .
Mo () 1l n >0, (4.1)
and AuSyin ()
MY () = Dwntt\T), > 0. 4.9
sy = RSl s (1.2

Then we have



. %@%@5) On the classical 2—orthogonal polynomials sequences of ... 47

Lemma 4.1 In the case (b) ( the case (a) if a =0), the sequence of derivatives of
monic polynomials defined by the relation (4.1) satisfies the following recurrence

mn3(z) = [(x — 00) + (2n+5) a] mni2()
—(n+2) o1+ (n+2)a?] mpga(x) — (n+ 1)(n+ 2)oomy(z); n>0

mo(z) = 1; my(z) =2 — 09 + o ma(x) = (z — 00 + 3a) my(z) — (01 + a?)

(4.3)
Proof. Indeed, in the case (b) J is such that [5]
D
D =
JD) =1 —p

then by the relation (1.4) we have
DSui1(2) = (n+ 1) [Su(2) + aDSn ()]
consequently
Snt1(x) = mpi1(x) — (n+ Damy(x); n > 0.

Differentiating the recurrence(1.5) and replacing S, 11 by {m,}"*} | we obtain

v=n—1°

the relation ( 4.3 ). |

Lemma 4.2 In the case (d) ( the case (c) if B = 0), the sequence of finite
differences of monic polynomials defined by the relation (4.2) satisfies the following
reCuTTENCE

M (@) =[x+ a — 00) + (n +2) (o + B)] MES (x)
—(n+2)[o1 + (n+2)af] M (@) — (n+1)(n + 2)0o Mg P (z); n >0
Mg (@) = 13 M{ (@) = 2 — 00 + o M5 P (@) = (2 — 00 + 20+ §) M{' ()

—01 — Oéﬂ
(4.4)
Proof. Indeed, in the case (d) the function J is such that [5]
Ay_p
J(D) = ——F—
(D) = s

i.e. by the relation (1.4).
Aa—pSnt1(x) = (n+ 1) [0Aa—pSn(z) + Sn(@)],
consequently
Susi(@) = METP (@) — (n+ aMeP(@); n> 0.
By acting the operator A,_g on the recurrence (1.5) and replacing S,41 by
{MZ77ynE] | we obtain the relation (4.4). |

v=n—1
Thus, we have the following classification.

Theorem 4.3 The sequences (a), (b), (c) and (d) are classical sequences and
the 2— orthogonal polynomials sequences {mn},~, and {M,?_B}n>O are “2—Kernel”

polynomial [8, 9, 17] for the 2— orthogonal polynomials sequences {Sp}, - -
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5 Integral representation of the functional F; and

Fi.

In this paragraph, we will be interested by the integral representation problem of
the linear functional Fy and F; in the cases (a) and (b).

5.1 Properties of the functional 7, and F;.
Lemma 5.1 In the case (d) ( a fortiori the cases (a), (b) and (c)) we have

1 -« 0 1

b(z) = _g(x_go) 1+aZb and U(x)=| 1 o1
o9 o) o) g2

Proof. With the same notations as in theorem (3.1), we have

deg ¢f(x) <1, deggp(z) <1, deg¢f(x) <2, degoi(xr) <1, and degip(z) < 1.

Putting
gf)g(l’) = do+dix
oy(r) = eo+ex
M (xr) = ap+arx+ axx’®
%(.13) = by +bx
Y(x = ¢co+ciz

the relations (3.11) may be written respectively

]E‘O = (do+ diz) Fo+ (eo + e12) F1 (R5.0)
F = (a0+a1x+a2x2) Fo+ (bo +b1$) F1 '
and -
v(y—ﬁ]:O = _]:1
~ R5.1
{ VacpF1 = —(co+cax)Fo—E&F ( )

By letting, firstly, the functional Fy and F; act successively on So(z), S1z), So(z)
Ss3(x), and So(x),S1(x), -, S4(x), respectively we determine the coefficients of the
polynomials &7 (), (i, 7 = 0,1), secondly, we let V,,_ 3 act on So(x), S12) and Sz ()
to determine the coefficients ¢y, ¢; and &;. [ |

Proposition 5.2 For a # 0, the functional Fy is solution of the equation

Va-g {V(y_g[(oﬂx — 09 — Qo — a200) Fo] — 2ax — o1 — 20400).7:0} (5.1)
+(z —a9) Fo =0, '

Proof. From the relation (3.6) we see that
Vafﬁ}—o - ava,gﬂ = —.7:1

« o1 - _i _ o1
—U—Qva,5 [(:L’ - Jo)}—o] -+ (1 -+ 040—2) va—ﬁ}—l = o (QC Jo)]:o =+ o Fi
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and by substitution we obtain the relation

Fi=Vap { [j—j(m —00) — (1 + aﬂ)} ]-‘0} ~ L2 - 00)Fo (5.2)

02 02

Therefore, letting V,_g act on this last one and replacing V,_gF1 and F; by
there respective values with respect to Vi,gfo, Va-pFo and Fy in the first relation,
we find the expected result. [ |

Remark 5.3 In the case (b) ( the case (a) if « =0 ), the relations (5.1) and (5.2)
may be written respectively

D {D[(oﬂx — 09 — O — a200) Fo] — 2ax — 01 — 2a09) .7-'0}

+(@x—00)Fo=0 (5:3)
and
F = %D{[a(m—ao) — (%—l—al)} fo} - %(m—ao)}"o (5.4)

5.2 Determination of weight functions in the cases (a) and (b).

The problem consists now in representing the functional Fy and F; as an integral
by putting
(Fo,p(z)) = [, Fo(x)p(z)dz, and
(5.5)
(Fi.p(@)) = [o Fi(z)p(z)dz, VpeP

where the weight functions Fy(z) and Fi(x) are supposed “booth regular ” and C' is
a contour to be determined.

Proposition 5.4 If Fy is a weight function representing the functional Fo and C' the
contour of this representation, then Fy and C must satisfy, respectively in the case
(b) (the case (a) if o =0)

d*Fy(z, ) 91 dFo(x, o)
20T 40 2q2] 220\ )

O(x) + [[(z) — 2] Fo(xz,a) =0 (5.6)

and
[©(2) Fo(z, a)p’(z) = {(O(2) Fo(x, @) + Qz) Fo(z, )} p(z)]c =0, YpeP (5.7)
where
O(z) = o’z — (02 + ooy + OzQUQ)
Q(z) = =20z + (20% + 01 + 2a00)
II(z) =z — oo.

Proof. A solution of the equation (5.3) must satisfy

(DAD[O(x)Fo] + Q(x) Fo} + (z)F,p(x)) =0,  VpeP,
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ie.

(Fo,0(2)p" (z)) = (Fo, Ax)p'(z)) + (F, T (2)p(x)) =0,

as
/ O(x)Fy(z, a)p” (z)dx — / Q(z)Fo(z, a)p' (z)dr + / (z)Fy(x, a)p(x)dx = 0,
c c c
by an integration by parts we obtain

[©(z)Fo(x, a)p' (x) — {(O(x) Fo(, a))' + Q(x) Fo (@, a)} p(2)]c
+ Jo {[0@)Fo(z,0)]" + [Q(2) Fo (2, )] + I(2) Fo (2, o) } p(a)da = 0,

in particular if we take
[O(x)Fy(z, )] + [Qx)Fo (z, o)) + H(x)Fy(z,0) =0
and
[©(z)Fy(x, a)p’ () = {(O(z)Fo(x, )" + Q) Fo(z, )} p(x)] o = 0, Vp € P.
N

Remark 5.5 In the case (a), the weight function Fy and the contour C must satisfy

respectively

dQFQ(J?) dFQ(J?)
dzx? Yz

+ (z—09)Fo(z) =0 (5.8)

—09

and
[—o2 {Fo(x)p(z)} + o1 Fy(z)p()] c=0 VpeP (5.9)

Theorem 5.6 When oo < 0, the differential equation (5.6) has a general solution

Az 1 1
Fy(z,a) = (x+k)§ea {clJA {q(x—l—k)a] + oYy {q(x—l—k)a] } (5.10)

where

a? — aoq — 204 o0 + aoq + o9 d \/ —09
= =L A2 _ an —

A =
o? o?

, k=

2
and Jy and Y are the Bessel functions of first and second kind respectively.

Proof. The equation (5.6) can be written

d*Fy(z, @) T oo 01 dFy(z, o)
(z + k) dxz? -2 {E B (E + a? + 2)} dx (5.11)

+¥ (x — 00 — 2a) Fo(z,0) =0
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Let us denote by

and put

then equation (5.11) may be written

(a:—l—k)QdQZI;gx) - % [a: —a—o09— gL (a2 - ﬂ)} W(x) = 0.

This last equation admits as a general solution

1 1 1
Wi(z)=(x+k)2{cndx |2¢(x+ k)2 | + Yy |2q(x+ k)2
as
A—1
[ris =@ +n 72 e,
«

we find (5.10). |
Theorem 5.7 In the case (b), choosing, as a contour, the interval C =] — k,o0[ ,

then the function

V=02

a2

Q18

A 1
Fg(x,a):Const.(x+k)§e Jx |2 (x+/<:)§ ,a<0 and oz <0 (5.12)

is an integral representation of the functional Fy, i.e.

(Fo, () = /C Bt (e, a)pla)dz, p € P.

Proof. We have

lim Fb(z,a) = lim F¢(z,a) =0

r——kt T—00
dFY(z, )
li k)E? = i E)—2—— =0
SR = I DT,
dF,
lim (z + k)F(z, o) = lim % =0
Tr— 00 Tr— 00 X

consequently the condition (5.7) is satisfied.
As F{(x,a) is a solution of the equation (5.6), with the choice of the interval
C =] — k,oc[ as a contour, F{(x,a) may be an integral representation of Fj. |
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Corollary 5.8 In the case (b), the function FP(z,a) defined by

Ff(x,a):%{[a(x—oo)—al—g W (a:—ao—oz)Fé’(x,oz)} (5.13)

is an integral representation of Fi.

Proof. From the relation (5.4) we have

(D {a (x —og) — 01 — %] Fo — (z — 00)Fo, p(z))
(D | —00) — o1 = 72| Fo.p(x)) = ~{(w— 00) . plx)
—__fc[ 2= 00) =01 = 2| F(, a)p (@)da

(F1,p(2))

«

02
a
02

- fc x — 09) F§(z, a)p(x)dz, Vp € P.

Integrating by parts the first term in the right hand side we find

} dF}(z, a)

fc (x)de = — fc [ T —09) — 01— o dr p(x)dz

As the last term is zero we obtain the relation (5.13). |

Theorem 5.9 When a = 0 ( the case (a) ), the equation (5.8) admits as general

solution
1 3
o2\ 2 o2\ 2
F — _ Z1 k Z1
o(x) <x O'0+4 2> exp(2 Qx) 1J1 Vo3 ((E 0+4 2>
3
3
o2\ 2
kY - —L
+21 3\/ O’2<x 0+42>
(5.14)
Proof. The equation (5.8) may also be written as
d?F dF; 1
olw) _ordfo(@) 1 ) = 0. (5.15)

d(E2 ()] dxr ()]

Let us put

Fo(e) = V(x) expg%),
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by substitution, V' must then satisfy

d?V(z) 1 o?
- —(x— — )V (z) =0.
42 o (x — o0 + 402) (z)
A’V (X 1 2
This equation is of the type ﬁ — —XV(X), where X =x—o09+ ﬁ, the
dX2 g9 40’2
general solution of which is
1 , 3 , 3
V(X)=X2 < kJ X2 kY X2
( ) ! 1 3\/—0'2 + 2 1 3\/—0'2
3 3
Going back to the initial variable x and the function Fp, we find (5.13). |

2

1

Theorem 5.10 Choosing as a contour the interval C =]og — Z—, oo[, the function
02

F¢(x) = Const. (x—ao—i— (‘”)QY ewp (S2z)J [ - (x—oo+ (”1)2)1 :

40’2 TO'Q 3\/ —09
o9 < 0 is an an integral representation of functional Fo in the case (a).

Proof. As F{ is a solution of (5.8) and

lim F§(z) = lim F§(z) =0, and
+ r—00

r—a

dF? dF§ 2
lim ﬁ:O: lim dFg (@) = 0,where a = i—00,
z—at AT z—oo  dT 409

the conditions of the proposition (5.2) are then satisfied and F§ is an integral

representation of the functional Fy. |
Corollary 5.11 In the case (a), the function F{(x) defined by
dF§(x)
Fi(z) = _éz)T (5.16)

is an integral representation of the functional Fi.
Proof. Tt suffices to note, according to (5.4), that F; = —DFy. |

Remark 5.12 We just proved that the class of 2— orthogonal polynomials of Sheffer-
Meizner type consists of 9 sequences. 5 of which are classical and 2 of them have
continuous weight functions. The investigation of the last 3 sequences (c),(d1l) and
(d2) will be the subject of another talk.

Received: April 2003. Revised: November 2003.
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