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1 Introduction

Let p be a fixed odd prime number. Throughout the article, Z,, Q,, C, will respectively denote
the ring of p-adic integers, the field of p-adic rational numbers and the completion of algebraic
closure of Q,. Let v, be the normalized exponential valuation of C, with | p ]p = pr®) = %.
For UD(Z,) be space of uniformly differentiable function on Zp. For f € UD(Z,), the bosonic
p-adic integral on Z, is defined by

pV—1 pN—1
W) = [ f@dul€) = lim 3 FOule+pV2,) = Jim -0 57 5. ()
Zp —00 =0 —00 P £=0

It is apparent from (1) that In(f1) = Io(f)+/'(0), (Khan et al., 2022; Kim, 2013; Kim & Kim,
2013), where f1(€) = f(¢ +1).
The Daehee polynomials are defined by the generating function

Z]

e D DP- Ik

z

(Khan et al., 2022).
In the case £ =0, Dj = D;(0) are the Daehee numbers.
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The two variable Hermite Kampé de Fériet polynomials H;(§,n) (Andrews, 1985; Bell, 1934)
are defined by

rgj 2r

ﬂZw (3)

These polynomials are usually defined by the generating function
st = Z Hy(&,m)=, (4)

and reduce to the ordinary Hermite polynomials H;(&) (see (Andrews, 1985)) when n = —1 and
¢ is replaced by 2€.

Jedda & Ghanmi (2014) introduced a class of two-index real Hermite polynomials of degree
p+3jby

min(p.j) . \kep—k

hp,; () = (— T3 +28)P 2 R — B p—k)

Note that hy, () = Hpé(€), hoje(§) =& and hy;(0) =0, if p < j.
The generating function of hm is given by

Z upvj —e —u2+(2utv)é—uv (6)
i = .
—~ "o

Furthermore, for n = v = —w, (Jedda & Ghanmi, 2014) proved that

e . D+
e = 3 (=1 hy(6) T (7)
pi=0 Pr

The generating function of Gould-Hopper polynomials G (wh) introduced by Dattoli et al.
(1994), p. 72 is given by

ewotyvd Z G ,w |’7 (8)

so that for every complex numbers u, v, z and w, we have (see Ghanmi & Lamsaf (2019), pages

(5) and (6)):

ZH(pq ( wh’ _ G%)(w|up7)ez“, 9)
and 00
o™ EAY
> HED (2wl = G (wlery)e, (10)
Pt m!

(

where the polynomials H j%})(z,wh) contain all the classes given above. Moreover, they give
rise to new classes of polynomials of Hermite type. The concrete study of this polynomial is
presented in (Ghanmi & Lamsaf, 2019) in a unified way and includes the connection to Gould-
Hopper polynomials (Gould & Hopper, 1962), operational representations and connection to
hypergeometric function, generating functions, addition formulas of Runge type, multiplication
formulas, Nielson formulas and higher order differential equation they obey.

As is well known, the Bernoulli polynomials are defined by the generating function

=Y B0 (1)
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(see Andrews (1985); Khan et al. (2021a,b, 2020); Khan, W.A. (2022); Khan et al. (2022)).
When ¢ =0, Bj = Bj(0) are called the Bernoulli numbers.
The Bernoulli polynomials of the second kind are defined by the generating function

m(lﬁ“ﬁ)5 :jz(:)bj(f)jlv (12)

(see Khan et al. (2021a,b)).
At the point £ =0, b; = b;(0) are called the Bernoulli numbers of the second kind.

1
For A,z € C, with | Az |,< p »=T, the Appell-type Daehee polynomials are defined by the
generating function (see Kwon et al. (2015))

log(1 + z)
—_— Dj( —. 13
log(1 + )\z Z €™ 13)

When £ =0, D;(A)=D;(0/\) are called the Appell—type Dachee numbers.
Kwon et al. (2015) proved that

J .
DI(EN) = ( . ) DI (NE.

s=0

where

<1<%<1+Z>) ¢ = i pt" (gmj. (14)

log(1 + Az)> =0
The falling factorial sequence is defined by

€o=1 (§);=¢&E-1)--(E—7+1),0=1). (15)
The first kind of Stirling numbers are defined by

(©); =D _Si1(,k)&", (5 > 0), (16)
k=0

(see Andrews (1985); Bell (1934); Dattoli et al. (1994, 2003); Deeba & Rodrigues (1991); Gori
(1994); Ghanmi & Lamsaf (2019); Gould & Hopper (1962); Jedda & Ghanmi (2014); Khan et al.
(2021a)) and as an inversion formula of (15), the Stirling numbers of the second kind are given
by (see Dattoli et al. (2003); Deeba & Rodrigues (1991); Gori (1994); Ghanmi & Lamsaf (2019);
Gould & Hopper (1962); Jedda & Ghanmi (2014); Khan et al. (2021a,b, 2020); Khan, W.A.

(2022)):

&= 50,k ( (17)
k=0

From (15) and (16), we note that the generating function of Stirling numbers of the first
kind and that of the second kind are respectively given by (see Andrews (1985); Bell (1934);
Dattoli et al. (1994, 2003); Deeba & Rodrigues (1991); Gori (1994); Ghanmi & Lamsaf (2019);
Gould & Hopper (1962); Jedda & Ghanmi (2014); Khan et al. (2021a,b, 2022); Kim (2013);
Kim & Kim (2013); Kim et al. (2014); Kwon et al. (2015); Pathan et al. (2015); Pathan & Khan
(2016, 2021); 2022 (2022a,b)):

k,(log (1+2)) ZSl (J, k)=, (18)
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and

e =1k ZSH, (k> 0), (19)

For each p > 0, Sp(j) (Deeba & Rodrigues, 1991) defined by

CHOEDIE (20)

is called the sum of integer power sum or simply powers sum. The exponential generating
function for S,(j) is

e(j-l-l)z -1

o0
S, 7_1 R
Zp +ef e te pe—

p=0

(21)

In this paper, we have presented the generalized Appell type A-Daehee-Hermite polynomials
and discussed, in particular, some interesting series representations. We have deduced some
relevant properties by using the structure and the relations satisfied by the recently generalized
Hermite polynomials. Section 2 incorporates the definition of Appell type A-Daehee-Hermite
polynomials and a preliminary study of these polynomials. Some theorems on implicit sum-
mation formulae for Appell type A-Daehee-Hermite polynomials HD](.T)(f ,n|\) and their special
cases are given in Section 3. Section 4 is a consequence of the definition of the two-index
real Hermite-Appell type A-Daechee polynomials and generalized Gould-Hopper-Appell type A-
Daehee polynomials combined with their properties and special cases. Finally, symmetry iden-
tities for Appell type A-Daehee-Hermite polynomials are given in Section 5.

2 Appell-type A-Daehee-Hermite polynomials

In this section, we introduce the definition of Appell type A-Dachee-Hermite polynomials and
investigate some properties of these polynomials. First, we present the following definitions as.

1
Let as assume that A, z € C, with | Az [,< p »=1. We define Appell-type A\-Dachee-Hermite
polynomials as

log(1 + =
0B 2) eoent Z uD;(&, nIA) (22)
log(1+ Az)x =0

When ¢ =n =0, D;(\) = gD;(0,0|)\) are called the Appell-type A-Dachee numbers. For
n = 0 then gD;(&,0|A) = D;({|\) and Appell-type A-Daehee-Hermite polynomials reduce to
Appell-type A-Daehee polynomials.

Using (4), we can write (22) in the form

log(l + Z) ' Ez+n2? D(T) A 23
(log(l—k)\z)i) ‘ JZ% (& ) ' (23)
Theorem 1. For j > 0. Then
J .
D& =3 (1) v ten. (21)
=0

Proof. By using (4) and (22), we complete the proof. O
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Theorem 2. For j > 0. Then

N[,

] .
uDcan =Y (3 ) Dt

=0

(25)

Proof. In (23), we expand €% in series, use (4) and then compare the coefficients of z on both

the sides to get the result.

Theorem 3. For j > 0. Then

Since

1

o0
expnz2 _ log(l 4 Az)x
c B log1+z ZHD]&”’
7=0

log(1 + Az) o zj
- D; A

= (ZDZ/\Z,> (sts!> ZHDJ(f n|A )7

s=0 7=0

B 0o s 5 l e oo | i
=1> (z O ( } ) A lesl> o E%HDy(fﬂﬂ/\)j,
]:

I
(]2
N
[~]-
w
N
N~
N
.
N~
>
S]
c,F“
E
p
CIJ
~
=
=
~
2| R

00 J s
- <Z ( f ) < ’ )/\lleS 1 Dj (&, 77\/\)> j].
i s=0 =0 ’

Jj=0

Now comparing the coefficients of ;—J, in above equation, we get the required result.

Theorem 4. For j > 0. Then

HDW@mmzfzf<k)<i>D@w*@L”an4@me>

k=0s=0 \ S
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Proof. By using the definition (4) and (23), we have

<1g<1+>>5+ = unle "W

log(1+ Az)x =0
log(1 + z) ' oEatnz® _ <10g(1 + Z)>T ( Az )T oEatna?
log(1 + A2)x 2 log(1 + Az)

— (ZD Z'> (ZB(k 7"+1) k ) (Zﬂj(f,n)j)
= ! ! : !

_ (ii( ’; )Dg””))\’“_SB,(f;TH (i (&) )

k=0s=0 \ S

) j k ;

=3 (Z 3 < K ) < ‘]1 >D§’")>\k—SB,§’“_S’”“)( )Hj_s(ﬁ,n)> Z—, (30)Comparing the coefficients
=0

of 27, we get the result (29). O

Theorem 5. Let j > 0. Then

j k .
u D (€N =30 (1) @hSalh Dy 40,01, (1)
Proof. From (23), we have

r
10g(1+2) > €£z+nz2

(& mlA)=
= 7! (log(l +A2)3
e

In view of (32), we get (31). O
Theorem 6. Let j > 0. Then

Jj k .
DA€+ ) = 30 (1) Ol + a5+ D1 01} (33)
k=0 5=0
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Proof. Replacing £ by & + a in (23), we see that

S j log(1 '
5o+ - (L) o
s J log(1+ Az)x

1

log(1 '
= losr D) ) eene gy
log(1 4 Az)x

o0 ; o0 1 ; i
DN T SOMETEE
P ]. g s!
=3 w0905 Z ZSgk:s
7=0 s=0
0o - Zj oo k k
=> uD; (O’UM)ﬁ D) (©)eSalk+ s+ ) i
j=0 k=0 s=0
00 J k .
J (r) a
= Z Z Z k (E)SSQ(k+a78+a)HD]_k(07n‘)‘) S
j=0 \k=0m=0 J
Comparing the coefficients of z, we obtain the result (33).
Theorem 7. Let j > 0. Then
iy )
Denin) = Z( ) (e, nN D (0,00N).
1=0
Proof. We observe that
= " 2 log(1+ 2 bz
> b e Ny = (B ) e
J |
J: log(1 + Az)x

>

r—k k
[ log(1+=2) log(1 + 2) Lot
log(1 + )\z)% log(1 + Az)

j=0

0o J 2
— DR (¢, A gD (O,OIA)>
jgo (; <Z>H MA)H 4!

Now comparing the coefficients of z, we get the required result.

Theorem 8. Let 5 > 0. Then

j .
w00 ul) = 3 (7 ) Hula = 640,80+ D€ - avn - G

k=0
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Proof. By exploiting the generating function (23), we can write

ZHD (v, ulN) 2 = <10g(1+ ?) > pE=0)2(1—B)22 —(E—v—a)z—(n—u—0)=2

il log(l—i-)\z)%
(£ v—a)z—(n—u—p3)2z> Z D _a - 6’)‘)%
0o K 00 -
=D Hila—¢&+v.f—n+u)7> uD”(—an- ﬁ\A)
k=0 T j=0

:S‘o (g (1) Hila — € +v,8—n+u)g DS (€ — a,n — /m)) Z.(38)
Comparing the coefficients of z, we arrive at the desired result.
Remark 1. Letting u = v =0 in Theorem 8, we get
Corollary 1. Let j > 0. Then
i,
Z() — &8 =)D, (€ — a,n— BIN).
k=0

Theorem 9. Let j > 0. Then

154] k k
ZJJ [i Dy €D ()
— = \n? mlgl(j — g — 20)!naI—a—2!
k:
J D HDJ 1(77 &[N

Z (j — DIy

=0

Proof. On changing z by ? and r by k, we can write (23) as

k
©© J log(1 + 2 P
S uDP €N = slte) ) e
= &t (1+1log(1+A%))>

Now interchanging £ by n, we have

k
o0 : log(1 + = 2
S DO ey 2 = S R
=0 nj! (1 +log(l+ AZ))x
Comparison of (41) and (42) yields
4
65572*"2*3 log(1+ £)

ZHD k) (& nl\)
7=0

>

(1 + log(1 + Ag))

log(1 + %)

I3 k
= 1D (1, €[N
(1+1log(1+ A%))% Z 7

nJJ
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> (% - %)l > 24 & k 2
=Y A Y DP N S e, )(@WW?
! o Ui St !

=ZD§“<A>§Z ) (1, €[ 0) ——

] Al
j=0 T

¢ 0\ #DPy_ € nNDP )
( §2> lq!(j — q — 20)Inagi—a—2

x ([ DP DY e
=3 (Z Gyt )

By (23) and (43), we obtain the result (40).

3 Implicit formulae involving Appell-type \-Daehee-Hermite

polynomials

We begin by considering the theorems on implicit summation formulae for Appell type A-Daehee-

Hermite polynomials Hng) (z,y|\) and their special cases.

Theorem 10. Let j > 0. Then

D) = 3 (9)(} )€ Dl v

J,p=0
Proof. By changing z by z 4+ w in (23), we get

log(14+2+wu ' . (2+) r 29 4!
( )l en(ztu)® — + ZHD[(HZ&“”‘)\ 77
log(1+ A(z +u))> 0.l=0

(Kim et al., 2014; Pathan et al., 2015). Again changing £ by ¢ in (45), we get

l > unl
o(C— wmzHD g77|,\)q ' => u qH(gny)!ﬂ.

q,l=0 q,1=0
0 - N l
S L OE 0 S~ ey 1,7;— S w DO g%
N=0 q,l=0 q,1=0
Zf f+77 Z f]+m lml
7,m=0

in the left hand side becomes

(¢ YLy & > 7y
> Lo S unfhen S = Y wD NG
=

l
q7

Ip!
J,p=0 Jop: q,1=0 q 0
S €= m 2l
q;omzzo 7'p! o+t )(q D =p)!

l

9y

= > D
q,l=0

Thus, by (51), we get (45).
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Remark 2. Letting |l = 0 in Theorem 10, we get

Corollary 2. Let j > 0. Then

q

D¢l Z( ) (¢ — €D (€,nIN).
7=0
Remark 3. By changing ¢ by ( + & and taking n = 0 in Theorem 10, we acquire

q,l
Df]?l@"‘fp\) = Z ( ;] ) < ; ><j+pHD((17J‘r)lpj(§’)‘)'

J,p=0

Theorem 11. Let j > 0. Then

J .
D ey =32 (] )P
s=0

Proof. Rewrite the generating function (23) as

(10%<1+Z>) (O Z 3, D0 i) AfZHs(c,u)z,
by j=0 T s=0

log(1 + Az)>

o

ZHDr €+t uln)>

J=0

=2 (Z (j )HDJ(-?s(s,nrA)Hs(c,u)) =
s=0 5 J:

J=0

5
4!

which the complete of the proof.

Theorem 12. Let j > 0. Then

NS,

3]

(r) _ (r) S -
oD} (n,€|A) = > DjZsslA) (j — 2s)!s!

)

Proof. By changing & by n and n by £ in (23) to get

o ) ) Z {s 2s
Z;HD (1, 5\)\ ZD n|A) 0 —
]:

s=0

%) . 55 ‘
= Z Z::Dj( 25(77’)‘)( 28)'8' ZJ'

The complete of the proof.

Theorem 13. Let j > 0. Then

MQ

e nIA) =

SZO('> €= CVHL(C, ).
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Proof. By (23), we note that

(10%(”2)) (602 Catnz? Zp<’“g ) .fiHs(C,n)if
's:0 5

log(1 + )\z)%

Jj=0
9] i o J 2J
'I"
ZHD (& mlA) ZZD] s(@—z[A)H. (Caﬁ)m- (57)
7=0 7=0s5=0 J o
On equating the coefficients of z, we get the result (57). O

Theorem 14. Let j > 0. Then

e =3 (7)euni e, (5%)

s=0

Proof. In (23), we have

j=0 s=0
0 j s
=2 nD N5 S e =3 nD €N
7=0 s=0 7=0
[ee] J .
=ZZ<:§)58 GUINEED S i (VMY
7=0 s=0 ’

which the complete of the proof.

4 A class of two-index real Hermite polynomials and
Appell-type A\-Daehee polynomials

This section is a consequence of the definition of the two-index real Hermite-Appell type A-
Daehee polynomials and generalized Gould-Hopper-Appell type A-Daehee polynomials combined
with their properties and special cases.

We define two-index real Hermite-Appell type A-Daehee polynomials by the generating func-
tion beginequation

log(1+2) \ _
g(i)1 o~ UPH Quztv)E—uvz _ ZhD (€, u, v|)\)—. (59)
log(1 + Az)x

For v =0, (60) reduces to

loslltz) ) ustheune Z 3, DO (¢, O]A)Z—,
log(1 4+ Az)x =0

[
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> DN Y Hie)
2 O

7=0
Replacing j by j — [ and comparing the coefficients of 27, we get
(r) ; J (r)
Do) =3 (] ) D),
=0
where H;() is ordinary Hermite polynomials.

Note that the above result for u = 1 is a special case of (23) because when ¢ is replaced by
2¢ and n = —1 then we have

tog(Lt2) ) et D (2, ~1 0. 60
(log(1+)\z)i> ZH (2, =1 I (60)

In other words

Theorem 15. For j > 0, we have

e uod) =33 DO (N s (€) —

== (m —s)l5l"

m—svj

Proof. On replacing u by uz in (8), we have

J

0o 0o
§ : § : ’U — efu222+(2uz+v)§fuvz
=0 j=0

Then using (60), we can write

[un

o s l 1 r
S D€ u o) S = [ BT ) g
5=0 s log(1 + A\2)>

S [e.e] o

> J
:Z;Dg szz mj ( ml]U’

m=0 j=0

Now replacing m by m — s and comparing the coefficients of z°, we get the required result. [

Theorem 16. Let j > 0. Then

D (enA) = i

j=0s

m—S

n
D (A s,j(f)m-

Ms

Il
=)

Proof. We multiply both the sides of (9) by

log(1+ z) '
log(1 + Az)% ’
and replace n by nz to get

’ mlj!

log(1 4+ Az)x log(1 + /\z)i
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- Z ORI NCE

Thus we have

0o 00 P ) (nz)m“‘j
S}%D (enlN)=; ;D o 2 W g (OF

m,j=0
Now replacing m by m — s and comparing the coefficients of z°, we get the required result. [

Ghanmi & Lamsaf (2019) analyzed a new class of polynomials generalizing different classes
of Hermite polynomials such as the real Gould-Hopper, as well as the 1-d and 2-d holomorphic,
ternary and polyanalytic complex Hermite polynomials. In the following theorem, we are con-
cerned with a special and unified generalization. More precisely, we deal with the generalized
Gould-Hopper polynomials and Appell type A-Daehee polynomials.

First, we define generalized Gould-Hopper-Appell type A-Daehee polynomials by the gener-
ating function

> r) log(1 + =z ' wv+Cuz+yuPv
S 6D (w7, Cluy o) 2 = [ ABLE) ) wrcusren (63)
= J: log(1 + Az)X

Note that for » = 0, (64) reduces to

m

[e.e]
v Py
Z G\ (w|(uz)p’y)me@z _ pwvtCuztyubut

where G'?) is defined by (10).
The next generating function is a consequence of the above one (see Ghanmi & Lamsaf
(2019)) and gives the closed expression of RYY({, w|u,v) in the form

REA(C, wlu,v) = etwrovtuiv,

where

o0 o0 ’LL] ’Um
¢ whuv) = 37 37 HEP (G wh) (64)

j=0 m=0
Furthermore, the polynomials H](-f';;f)(g, wly) are given by (11) and (12).
Theorem 17. For every u,v,w,(,€ C and j,r > 0, we have

o0 J

DY (w, v, Clu v = 37N HPD (¢ wly) DI ()

m=0 s=0

ul ~Sy™

G—s)ml’ (65)

Proof. Start with (10), replace v by uPy and multiply both the sides by e** to get
wv urv uz — /Um uz
I = 3 G (w2 y) e
Again, we multiply both the sides by
log(1+ z) '
log(1 + )\z)%
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to get

log(1+ Az) A _—

r
ewv+'yupvqe(uz ( 10g 1 + Z > i G(q w‘ UZ U eZut Z D
1 m

Thus by using the definitions (64) and (65), we have

P
s!

> aD (w7, 2l v n)

i m

Sh e () (uz)ﬂv SYIRL:
ZZH il D§>(A)§. (66)

Now replacing j by j — s and comparing the coefficients of 27, we get the required result. O
As immediate consequence of the above theorem, we have

Corollary 3. For every u,v,w,(,€ C and j > 0, we have

(0) _ , _ ut+wv-+yuPv4
GDJ (U),’)/,C‘U,’UP\) _qu(C7w’uav) _€< 7 N

5 Symmetry identities for Appell-type A\-Daehee-Hermite
polynomials

In this sectlon we give general symmetry identities for Appell-type A-Daehee-Hermite polyno-
mials HD (f’ n|\) by applying the generating functions (4) and (23).

Theorem 18. For j > 0. Then

7 .
3 (Z) @25 D, (b€, B2n|A) 5D (a€, a*nl)

s=0

J
=y <Z> v=a* DY, (ag,a®nl\) 5D (b€, b|) (67

s=0
Proof. Let

A(z _ log(l + aaZ) log(l + bz) . eab£z+a2b277z2.
(log(1 + Az)x)(log(1 + Az) %)

Then the expression for A(z) is symmetric in a and b and we can expand A(z) into series in two
ways to obtain

00 J
] S1.8 T ZJ
Az) =) (Z ( )aﬂ b* D), (b€.b*n|\) 4D (aé,aQnM)> =
j=0 \s=0 J
On the similar lines we can show that
00 7 .
T\ pi-sgs z’
Az) =) (Z (S>bﬂ 1D, (ag, a®n|\) gD (b, b%!A)) =,
7=0 \s=0 J
which implies the desired result. O

Remark 4. Letting b =1 in Theorem 18, we get
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Corollary 4. Let j > 0. Then

i(‘]> 7=y D\, (&, m|A) 1D (ag, a®n|N)

=2 (‘;) a*u D}, (ag,a®n|A) uD{ (€, n]N). (68)

Theorem 19. Let j > 0. Then

j a—1b-1 ,.
ST (s (s S e DO

S

Proof. Let

B(Z _ log(l + CLZ) log(l + bZ) (eabz — 1)2 6ab(§+n)z+a2b2gz2
(log(1 + Az)%)(log(1 + Az)3) ) (€% =1)(e”* = 1)

“—o log(1+ Az) %

T a—1
1 . 1
_ < lOg( + aZ)a ) eab§z+a2b2C22 Z ebzz lOg( + bz abnz Z eaZ] (70)
log(1 4 Az)x

Z (iiobzo( ' >a7 *b* D" (b§+ —i+1, b%A) D@(mﬂA)) j

On the other hand, we have

0o J a—10b-1 .
B=> (Y} ( J )bJ HD“ <a£+ —i+la C|>\> D) (bn|\) i,
—0 \s=01=0 i=0 \ ° J:
J 7
which provide the desired result. O

Theorem 20. Let j > 0. Then

7 a—10b-1 .
- " b,
Y% ( J ) a0y D'V, (bn + 24, b2C1A> D (an n 9z|A)
s J a b
s=0 =0 [=0
J a—10b-1 .
j—s .S b
= ’ < i >b7 gDV, (an+ = a2C|)\) (r) <b77+ azu) . (71)

00 j a—1b-1 . )

j =S8 b. a 27

56 -3 (zz (2 )b () o+ 210)) .
j=0 \s=0 ¢=0 (=0 :

On the other hand Equation (70) can be shown equal to

N i
< J > V= %a®y D ( ) (an—l— —1i aqu) (bn—l— l])\>> ° ,

s b’ J!
which implies the desired result. O
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Now, we prove the following symmetric identity involving sum of integer powers Si(n) given
by equation (21), Appell-type A-Daehee-Hermite polynomials HD (5 ,NIN).

Theorem 21. Let j > 0. Then

;;O < {C ) ol Rk D', (be, 12CIN) 2; < f ) Si(b—1)DY” (an|A)
iﬁ( | ) ka# D, (at, w)g( " )Si(a— 1D (bn|A). (72)

Proof. Let

C(z) = log(1 + az)log(1 + bz) b (eabz ~1) bt
(log(1 + Az)%)(log(1 + Az)8) ) (e = 1)(e” —1)

e el

:iHDT (b€, b Z Si(b—1 iDT (an|\) bz)k
k=0

=0 i=0

]~
(@)
N
o~ <
~
Q
<
x>
>
]
=
0
/;\
=
s
o
Do
I
>/
M~
[e)
N
~_

Si(b—1)D; l(a77|)\)>

i
On the other hand

C(z):ji(zj:u)w“m (a, 2@2( > (a—1)D} (b|>\)>]]

k=0

The complete proof of this theorem. O

6 Concluding remarks

So far, we have given the definition of the Appell type A\-Daehee-Hermite polynomials, their
explicit forms, miscellaneous properties and certain symmetry identities. Before closing the
paper, let us add some comments aimed at better framing the obtained results. Using (6), we
have extended (22) in the form of a generating function (23). With the help of Dattoli’s idea
on the truncated polynomials (see Dattoli et al. (2003)), our polynomials named as A-Daehee-
truncated Hermite polynomials can be extended to a newly constructed form as follows:

< log(1 + z)

T 00 ]
m(€2 +n2?) # DY (€ nlxm) = (73)
log(1 + )\z)i> ]Z_% J!

where e, () is the truncated exponential function defined by Dattoli et al. (2003)

o0

=> #ej(9), ]2l < 1. (74)

gv
j=0 7=0

The reason of the interest for this family of polynomials stems from the fact that they currently
appear in the theory of the so-called flattened beams, which plays a role of paramount importance
in optics and in particular in the case of super-Gaussian optical resonators (see Gori (1994)).
Truncated polynomials have also been studied in the evaluation of integrals involving products
of special functions.
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Hence, it may be interesting to study such topics in the future.
We may also discuss the properties of the truncated exponential polynomials and develop
the theory of new form of Hermite polynomials, namely,

> Hylenlm) 7 o€zt 2?), (75)
7=0

which can be constructed using the truncated exponential as a generating function. We can
derive their explicit forms and comment on their usefulness in applications, with particular
reference to the theory of flattened beams, used in optics.
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