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Abstract

In this paper, many formulas and identities for computing the r-parametric Hermite type
polynomials are given with the help of generating functions. Using generating functions
and algebraic methods, a relation is also given including these polynomials and the 2-
variable Hermite Kampé de Fériet polynomials. Moreover, many relations and formulas
containing the two parametric type of Apostol-Bernoulli polynomials of higher order, the
two parametric type of Apostol-Euler polynomials of higher order, the two parametric
type of Apostol-Genocchi polynomials of higher order and the Dickson polynomials are
obtained. Finally, some special values of these polynomials and their applications with
trigonometric functions are presented.

Keywords: Hermite type polynomials, Apostol type numbers and polynomials, parametric
type polynomials, special numbers and polynomials, generating functions.

Parametrik tip polinomlar i¢in hesaplama formiilleri ve
uygulamalari

Oz

Bu c¢alismada, r-parametreli Hermite tipli polinomlarin hesaplanmast icin bir¢ok
formiiller ve bagintilar, iiretec fonksiyonlar: yardimiyla verilmistir. Urete¢ fonksiyonlar
ve cebirsel yontemler kullanilarak, bu polinomlar: ve 2-degiskenli Hermite Kampé de
Fériet polinomlarimi iceren bir baginti da verilmistir. Ayrica, yiiksek mertebeden iki
parametreli Apostol-Bernoulli polinomlar, yiiksek mertebeden iki parametreli Apostol-
Euler polinomlar, yiiksek mertebeden iki parametreli Apostol-Genocchi polinomlari ve
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Dikson polinomlarini iceren bir¢ok bagintilar ve formiiller elde edilmistir. Son olarak,
bu polinomlarin bazi ozel degerleri ve trigonometrik fonksiyonlarla wygulamalari
sunulmustur.

Anahtar kelimeler: Hermite tipli polinomlar, Apostol tipli sayilar ve polinomlar,
parametrik tipli polinomlar, 6zel sayilar ve polinomlar, iirete¢ fonksiyonlari.

1. Introduction

Special functions and trigonometric functions have many important applications in
mathematics and other applied sciences. Likewise, special numbers and polynomials and
their generating functions, such as the Hermite polynomials and the Dickson polynomials,
have same effect in many areas. One of the main reasons for the interest in these type
numbers and polynomials are their common use in probability, algebra, combinatorics,
wavelet transform analysis, physics, random matrix theory in Gaussian, permutations of
finite fields. In addition, it is known that the Hermite type polynomials have been
examined by many researchers with different methods [1-8]. In [8], Kilar and Simsek
introduced r-parametric Hermite type polynomials and some special polynomials by the
aid of the Euler's formula. They also give many identities and relations related to these
polynomials. The main motivation of this paper is to give many explicit and
computational formulas for the r-parametric Hermite type polynomials, Apostol type
parametric polynomials of higher order, the Dickson polynomials of the first and second
kinds, and special polynomials, using not only generating functions but also their
functional equations. Moreover, many applications of these polynomials with some
special values are given.

Throughout this paper, we use the following notations, definitions and relations.

LetN ={1,2,3,...}, N, = N U {0} and also Z denote the set of integers, R denote the
set of real numbers, C denote the set of complex numbers. Let

et = exp(t),
and
w=x+1iy,

where x = Re{w}, y = Im{w} and i? = —1 (see [1-24]).
The Apostol-Bernoulli polynomials of order v, Bf”) (x; A), are defined by

oo

t v ’ ¢!
(W) exp(tx) = Z B (x; 1) ik (1)
=0

where 1 € C (or R), |[t| < 2r when A = 1 and |t] < |log(1)| when A+ 1 (see, for detail
[5, 8-14)).
Substituting x = 0 into (1), we have the Apostol-Bernoulli numbers of order v. That is,
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B (0;2) = B (1).

Moreover Bl(”) (1) = Bl(”) (x) denote the Bernoulli polynomials of order v and
B (0) = B denote the Bernoulli numbers of order v (see [5, 8-14]).
The Apostol-Euler polynomials of order v, Sl(”) (x; A), are defined by

2
(m) exp(tx) = Z E(U)(x /1) T (2)

where 1 € C (or R), |t| < mwhen A =1 and |t| < |log(—A)| when A+ 1 (see, for
detail [5, 8-14]).
Substituting x = 0 into (2), we have the Apostol-Euler numbers of order v. That is,

eP0;1) =P ).

Moreover 61(”) (1) = El(”) (x) denote the Euler polynomials of order v and El(”)(O) =
El(”) denote the Euler numbers of order v (see [5, 8-14]).
The Apostol-Genocchi polynomials of order v, g{”) (x; A), are defined by

2t v i , £l
(W) exp(tx) = Z 606 ik ©)
=0

where 1 € C (or R), |t| < mwhen A = 1 and |t| < |log(—A)| when A+ 1 (see, for
detail [5, 8-14]).
Substituting x = 0 into (3), we have the Apostol-Genocchi numbers of order v. That is,

600 = 6.

Moreover gl(”) (x;1) = Gl(”) (x) denote the Genocchi polynomials of order v and

Gl(”)(O) = Gl(”) denote the Genocchi numbers of order v (see, for detail [5, 8-14]).
The Dickson polynomials of the first kind, D;(x, ), are defined by

—xt
1—xt + at? Z Di(x, a)t! (4)

(see [15, 16]). By using (4), we get

D@ = Zl ©) (ayet, ©)

where [ € N, Dy(x, @) = 2, and [b] denotes the greatest integer in b (see [15, 16]).
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The Dickson polynomials of the second kind, D;(x, a), are defined by

! ;fbl(x, (l)tl (6)

1—xt +at?
(see [15, 16]). By using (5), we obtain

2
D,(x, ) = Z (l ;c k) (—a)kx!-2k, )

k=0

where [ € N and D,(x, ) = 1 (see [15, 16]).
From (4) and (6), we find that

D;(x,a) = 2D;(x,a) — xD;_1(x, a), (8)

where [ € N (see [15, 16]).
The Hermite-Kampé de Feriet (or Gould-Hopper) polynomials, Hl(k) (x,y), are defined
by

tl
Riurc(t,%,3, 1) = exp(tx +y69) = Y HP (), ©)
1=0 '

where k € N. Substituting k = 2 into (9), we have the 2-variable Hermite Kampé de

Fériet polynomials, Hl(z)(x, v), which are satisfy solution of the heat equation and
partial differential equations that are encountered in physical problems (see [1-9, 17]).
The generalized Hermite-Kampé de Fériet polynomials, H; (i, ), are defined by

r (o)
£l
Reu(t,u,1) = exp (z uktk> = z H,(4,7) n’ (10)

k=1

where 4 = (uy, uy, ..., u,.) (see, for detail [1, 3, 4, 6]).
The polynomials C;(x, y) and the polynomials S;(x, y) are defined, respectively by,

> l
exp(tx) cos(yt) = Z C(x, y)% (11)
1=0
and
> l
exp(tx) sin(yt) = Z Si(x, y)% (12)
1=0

(see [18]; also [8, 9, 14, 19-22]).
By the aid of (11) and (12), the following explicit formulas are derived:
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2
Cx,y) = Z(_l)k (zlk) yzkxl—Zk
k=0

and

(13)

5

Si(x,y) = z (—1)k (Zkl-l- 1) y2htlyl-2k-1 (14)
k=0

(see [18]; also [8, 9, 14, 19-22]).
The two parametric type of the Apostol-Bernoulli polynomials of order v,

B (x,y; 2) and BV (x, y; 1), are defined, respectively, by

o

tl
exp(tx) cos(yt) = Y By D (15)
=0 '

(e =1)

and

v co [
(Aexp(i:) — 1) exp(tx) sin(yt) = z Bl(s’v) (x,y; /1)% (16)
1=0

(see, for detail [14]).
Combining (15), (16) with (1), (11) and (12), we get

l
B0y = ), () BEMG: ) o

k=0
and

l
B0y = ) (1) B DSy) =

k=0

(see, for detail [14]).
The two parametric type of the Apostol-Euler polynomials of order v, 8l(c'”) (x,y; 1)
and Sl(s ) (x,y; 1), are defined, respectively, by

l

2 ' " (o t 19
(W> exp(tx) cos(yt) = ;51(C )(x,y; l)ﬁ (19)

and
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. — Sv) 1) o
(Aexp(t) n 1) exp(tx) sin(yt) ; &y Ay

(see, for detail [14]).
Combining (19), (20) with (2), (11) and (12), we obtain

l

e @y =) (1) e W0 y)

k=0
and

!
[
gl(s,v)(x, y; 1) = z (k) Sl(f?((/l)Sk(x, y)

k=0

(see, for detail [14]).
The two parametric type of the Apostol-Genocchi polynomials of order v,

9 (x,y; 1) and G (x, y; 2), are defined, respectively, by

l

2t v t
E (Cv)

— = xX,y; )+

(Aexp(t) + 1) exp(tx) cos(yt) L G ey ) !

and

( 2t >v ) sin t)—i ), -/1)“
Aexp(t) +1 exp(tx) sin(yt) = e 91 X !

(see, for detail [14]).
Combining (23), (24) with (3), (11) and (12), we have

l

6y =) (1) G M)

k=0
and

l

67wy =) (1) G MGy

k=0

(see, for detail [14]).
The r-parametric Hermite type polynomials, % (; w, 1, ), are defined by
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r o
¢l
Ry (t,w,U,1) = exp (Wt + Z uktk> = Z?C(l; w,U,T) Tk (27)
k=1 1=0 '

where r € N r-tuples U = (uq, Uy, ..., u), w = x + iy and uy, uy, ..., U, x, ¥y € R (see,
for detail [8]).

The polynomials k, (I; x,y, 4, r) and the polynomials k, (l; x, y, u, r) are defined,
respectively, by

C N t! 28
Riea (t,%,,1,7) = exp (xt £y uktk> cos(vt) = ) ka (%Y, 81 (28)
k=1 1=0 |
and
T 0] tl
Rk2 (t, X, Y, ﬁ; T) = exp ('Xt + Z uktk> Sln(yt) = z kZ (l, XY, 17, T) F (29)
k=1 1=0 ’

(see, for detail [8]).

Here we note that, by using the Euler formula with decompositions of equation (27), we
have (28) and (29). Namely

KGw,d,r) =k (Gx,y,u,7) + ik, (L x, y,d,7)

(see, for detail [8]).
The polynomials C;(u, y; r) and the polynomials S;(u, y; r) are defined, respectively by,

Tr o tl
exp (Z uktk) cos(yt) = Z @, yiT) (30)
1=0 )

k=1
and
s [o9] tl
exp (Z uktk) sin(yt) = Y Si@,yi1) (31)
k=1 1=0 )

(see, for detail [8]).
Substituting » = 1 into above equations, we derive

G, y;1) = C(uy,y) and S, y; 1) = S;(ug, y).

The results of this paper are briefly summarized below:

In section 2, many explicit and computation formulas, and identities for the r-parametric
Hermite type polynomials, the 2-variable Hermite Kampé de Fériet polynomials, and
some special polynomials are given.

In Section 3, some relations and formulas for the Apostol type parametric polynomials of
higher order are derived. In addition, some applications with special values of these
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polynomials, the Dickson polynomials of the first and second kinds, and trigonometric
functions are presented.

2. Explicit formulas for Hermite type parametric polynomials

In this section, by using generating function methods, some explicit formulas and
computational identities for the r-parametric Hermite type polynomials, the polynomials
ki(; x,y,u,r) and the polynomials k,(l; x, y,u, ) are obtained. Moreover, an identity

including the 2-variable Hermite Kampé de Fériet polynomials is given.

In order to give these formulas, firstly we present the following series product:

o o o [
;;A(n, k) = ;;A(k,n — km), (32)

where m € N (see [13, 23, 24]).

The algebraic interpretation for the polynomials K (I; w,u,r), including the 2-variable
Hermite Kampé de Fériet polynomials, is given by following theorem:

Theorem 2.1 Let i = (uq,uy, ..., u,), w = x + iy, L € Ny and r = 3. Then we have

[L] [l—rjr_z] [l—Tjr—z —(2—1)jr—3]
r r—1 r—
KGw,d,r) = 1! Z Z z

Jr-2=0 jr—3=0 Jr-4=0

[l—rjr—z—"'—5ja—4j2]

- X o .
y Z l(—)rjr_2—~-—3j1 (W + ug, up)uzuf?uld ..oulr?
=0 Jr-2t 2t it U= 1jpog = - —4j2 — 3j)!

Proof. We setting

Fi(t) = exp(wt + uyt),

F,(t) = exp(wt + u t)exp(u,t?) = F;(t)exp(u,t?),

F3(t) = F,()exp(ust?),

Fr—l(t) = Fr—z (t)exp(ur—ltr_l)’
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E.(t) = Fr_1(O)exp(u,t").

From the above sequences and using (9) in which k = 2 and (32), we have

o0 ) J1
t3l H75 (w+ug,up)ug
F3(t) = E H(z)(W +u1,u2) é u3 T E § 3](1 —3j)!j;! t,
1/+J1:

=0 ji1=

® 4] [l 4]2] (2) J1,,J2

H~ 4]2 35, (W + ug, up)uz'uy z
h0-3Y > il
—4j, — 3j) 1! j2!

=0 j,=0 j;=0

H - T‘jr 2 l—Tjr—z—(T—l)jr—s]

o0 r—2
F(t)—ZJC(lwur) ZZ Z z
1=0 jr—2=0 jr—3=0 Jr-4=0
I=Tjy_p=r=5j3=4]
[ : 3 : 2]H(Z) j1q,02 13 Jr—2
x Z - ro 2_..._3] (W +u1l uZ)u3 u 'u’r’ l
Jr=2bej2lji U= 1jpep — —4]2_3j1)!

J1=0
Comparing coefficient of t! on both sides of the above equation, we arrive the desired
result.

Theorem 2.2 Let 4 = (uy,uy, ..., u,), w = x + iy and [ € N. Then we have

[] - r]r [l TJr—(T V) jr- 1]

K Wur)—l'z Z Z (33)

Jr=0 jr—1=0 Jr—2=0

[l—Tjr—"'—3j3]
Z (u1+W)l Tjp—+—3j3— 2]2u12 13 .ujr

T

X - .
JelJr—ate j3l it A = 1jp = _313 — 2j)!

J2=0

Proof. By using (27), we get

[ee] [ee] [ee] [ee] o0
5 tt t! 2! 3l ¢l
R S YR XL W
1=0 " 1=0 " 1=0 " 1=0 " T=0 '

By applying (32) to the above equation, we obtain
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H [l Tjr [l TJr—(T—l)J'r—1]
-

® o r—2
¢l
Z?C(l,w,u,r)ﬂzz Z
=0 ' =0 jr=0 jr—1=0 Jr_2=0
[l—rjr—---—313] |
X Z (us + W)l i3 2y oy fs ¢!
Jj2=0 Jrtjr-atJatjat = 7jp — _3]3_2]2)!

Comparing coefficient of t' on both sides of the above equation, we arrive the desired
result.

By using binomial theorem and (33), we have the following corollary:
Corollary 2.3 Let 4 = (uq, Uy, ..., u,.), w = x + iy and [ € N,. Then we have

[l T‘]r] [l Tjr— (7" V) jr- 1] [l—rjr—2~-~—3j3]

K (1 Wur)—l'z z z z (34)

Jr=0 jr—_1=0 Jr—2=0 Jj2=0

=T j==3j3-2] '
Z T (l — 1), — —3j; — 2]'2) wl=Tir==3j3=2j2~ J1u 11u12 13 -quﬂr
J1 Jrtir—at e jatj2t (=1 — —3]3—2j2)!

X
j1=0

Now, we give some applications the equation (27). Substituting r = 2 into (34), we
have

oo
tZI

Z?C(l Wu2) Z(u1+W)l Uzuz Th

Therefore

o 2 1-2j; . . . ;
_2] wl- 212—11u111ué2 z
ZKUW“Z)_ ZZZ( Ji ) =z o

Comparing coefficient of t! on both sides of the above equation, one has

l

2] 1-2j,

— 2j,\ i Py iy 2
Kw,u,2) =1 z Z ( ) - )
( ) = J2! (L= 2j5)!

J2=0 ji=

From the above computation formula, some values of the polynomials X (I; w, 1, 2) are
given as follows:
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KO;w,u,2) =1,
K(;w,d,2) =x+uy + iy,
K2;w,4,2) = (x+uy)? —y% + 2u, + 2iy(x + uy).

Substituting r = 3 into (34), we obtain the following result:

[3] [l 3]3]l 3j3—2j2

_ 3]3 _ 2]2 l 3j3—=2j2 Jlu J1u12 ]3
K(lwu3)—l'zz Z ( ) :
Jjalja! (U= 3j3 — 212)!

J3=0 j2=

Theorem 2.4 Let u = (uq,uy, ..., u,) and [ € N,. Then we have

[2] [l Zv] - 2v r]r]

ki(;x,y,u,r) = I!Z Z Z (35)

v=0 jr=0 jr—1=0

[l—Zv—rjr—~~~—3j3]
22: (ul +X)l —2V0—Tjp——3j3— 2]2u12u13 fr(_l)vyZU

X - .
Jetjroabo a3l (U= 2v — 1) — - =3j3 — 2j,)! (2v)!

J2=0
Proof. By using (28), we get
Riei(t,x,y,1,7) = exp(xt + ust)exp(u,t?) ...exp(u,t") cos(yt).

From the above equation, we have

Zkl(l X, Y, U, r) Z(ul + x)* l'i tl—i t?;l

Thus

_ [l 2v] [l 2v— r]r]

S kb’ = zzz 3.
=0

=0 v=0 jr=0 jr—1=0

[l—Zv—rjr—---—3j3]
2 l-2v—-1jr—=3j3-2j, J2 13 Jr(_1\v.,2v
Z (uy +x) u, U (=1D)Vy

Jrljreql e Jaljt (L= 2v — 1 — - =3j3 — 2j,)!1 (2v)!

X l

J2=0
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Comparing coefficient of t* on both sides of the above equation, we arrive the desired
result.

Substituting r = 2 into (35), we obtain the following result:
11 11-2
2 =
ko (1%, 9,7, 2) = “Z

v=0 j2=0

(ul + x)l—Zv—szué'z (_1)vy2v

Using the above formula, some values of the polynomials k, (I; x, y, 1, 2) are given as
follows:

ki(0;x,y,14,2) =1,
ki(1;x,v,uU,2) =x+uy,
ki(2;%,v,14,2) = (x + uy)? + 2u, — y2.
Substituting x = 0 into (35), we have the following theorem:

Theorem 2.5 Let 4 = (uq,uy, ..., u,) and I € N. Then we have

[2] [l 2v [l 2v— r]r]

@, y;r) = l!z Z Z (36)

v=0 jr=0 jr—1=0

[l—Zv—rjr—~~~—3j3]
2 .
Z Uy l-2v-rj—=3j3— 2]2u12 J3 _uir(_l)vyZV

Jrl g1t g3l = v—rjr—--~—31'3—21'z)!(2v)!'

X
J2=0

Remark 2.6 When r = 1, (36) is reduced to the equation (11).

Theorem 2.7 Let u = (uq,uy, ..., u,.) and I € N. Then we have

[l 1] [l 1— 2v] l-1- Zv rjr]

k,(L;x,y,u,r) =1! Z Z z (37)

v=0 jr=0 Jr-1=0

1-1-2v-7j,——3j3
[ i ] (u +.X')l 1-2v—71jp—-—3jz— 2]2u]2 ]3 .uir(_l)vy217+1

X = . .
Jrljr—at-Jslj! U = 1= 2v — 1), — -—313 —2j)! Qv + 1)!

J2=0
Proof. By using (29), we have

Rix(t,x,y,u,1) = exp(xt + uyt)exp(u,t?) ...exp(u,t”) sin(yt).
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From the above equation, we obtain

Zkz(l X, Y, U, r) Z(ul +x)— T i tl—i tjl

Thus

l 1- 217] [l 1-2v— rjr]

ikz(l;x,y,u r)— ZZ Z z
1=0

=0 v=0 j;=0 Jr—-1=0

1-1-2v-Tjy—=3j3
| 22: | (uy +x)l 1-20—7 jp—-=3 3~ 212u’2u§3 L (=1)Py

Jrljr—atJalj! U= 1= 2v =7 — - =3j3 — 2j5)! (2v + 1)'

X l

J2=0

Comparing coefficient of t! on both sides of the above equation, we arrive the desired
result.
Substituting » = 2 into (37), we obtain the following result:

=

k(i y,3,2) = I z (uy + %) 7172022 (1) Py 2t
2(Lx,y, U, 2) = 1! J'(l—1=2v—2j)! v+ D!

v=0 Jj2=0

Using the above formula, some values of the polynomials k,(1; x, y, u, 2) are given as
follows:

k,(0;x,y,14,2) =0,

k2(1; x:y;ﬁ: 2) = y;

k,(2;x,v,1,2) = 2y(x + uy).
Here we note that for more values of the polynomials k, (I; x, v, u, r), the polynomials
k,(L; x,y,ud,r) and the polynomials % (I; w,u, r), see works of Kilar and Simsek [8]
and Kilar [9].

Substituting x = 0 into (37), we have the following theorem:

Theorem 2.8 Let u = (uq,uy, ..., u,.) and [ € N. Then we have
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][l 1- 217] [l 1-2v— r]r]

Sl(uy,r)—l'z Z Z (38)

v=0 jy=0 Jr-1=0

[l—l—Zv—rjr—~~~—3j3]
2 .
Uy l-1-2v-1j,——3j3— 2]2u12 13 ir(_l)vy2v+1

x ) Skl |
Jrljreat e jslj ! =1 = 2v = rjp — - =3j5 — 2j,)! 2v + 1)!

J2=0

Remark 2.9 When r = 1, (38) is reduced to the equation (12).

3. Some applications of Apostol type parametric polynomials

In this section, many formulas for the two parametric type of Apostol-Bernoulli
polynomials of higher order, the two parametric type of Apostol-Euler polynomials of
higher order, the two parametric type of Apostol-Genocchi polynomials of higher order,

the Dickson polynomials of the first and second kinds, and special polynomials are
obtained. Further some applications with trigonometric functions are given.

Setting y = V1 — x2 in (11) and (12), and combining the final equations with (5) and
(7), after some elementary calculations, we have the following corollary:

Corollary 3.1 (see [9]). For I € N and |x| < 1, we have

Dy(2x,1) = 2€, (2,1 x?) (39)

and, forl e Nand |x| < 1,

_Sl(x,Vl—Xz) 40
D_1(2x,1) = — (40)
Since

Dy (x, ) = (Dy(x, 05))2 — 2al,
(see [16, P. 375]), and using (39), we obtain the following result:

Corollary 3.2 For [ € Ny and |x| < 1, we find that

Cay (x, M) =2 (cl (x, m))z ~1

Combining (39) and (40) with (17) and (18), we arrive at the following results:
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Corollary 3.3 (see [9]). Let |x| < 1.Forl € N,

l
1
Bl(c'v) (x, — x2; A Ez

k

and, forl € N

Bl(s’v) (x, 1—x%; /'l =41 xzz

(;)BY (D22, 1) (41)

(1) BY @)Dt (22,1). (42)

Combining (39) and (40) with (21) and (22), we arrive at the following results:

Corollary 3.4 (see [9]). Let |x|] < 1.Forl € N,

Uy

~2

l
< l(c,v) ( /1 — x2: ,1 Z z 51(3 (A D, (2x,1) )
k=0

and, forl e N

£6% (1 T=w 1) = VI =22 ) (

) €MDy (22, 1). (44)

Combining (39) and (40) with (25) and (26), we arrive at the following results:

Corollary 3.5 (see [9]). Let |x|] < 1.Forl € N,

l
(CV) \/72 p) l (17) (A)D (2x,1) (45)
(T=50) =1 (D ei2onics
and, forl € N
S (o T=x%2) =VT=22 ) (1) 640D 2x, D) (46)

Substituting x = — into (39) and (40), we have the following presumably known

V2

relations for the Dickson polynomials of the first and second kinds and trigonometric

functions:

Corollary 3.6 Forl € N, we have

D, (%, 1) = 2 cos (%T)

(47)
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and, for [ € N,

Diy (% 1) = V2sin (%T) (48)

Combining (8) with (47) and (48), after some calculations, we have the following well-
known trigonometric identity:

V2 sin ((l +41)n) = cos (IZT[) + sin (IZT[) .

Substituting x = % into (41), (43) and (45), then combining final equations with (47),
we have the following results:

Corollary 3.7 Let [ € N,. Then we have

BV (%%/’l) = Zl: (Il() B) (1) cos (l%n)

l(c,v) (\/_1?%;/1) _ zl: ( )g(v) (A) cos (k;r)

Substituting x = \/% into (42), (44) and (46), then combining final equations with (48),

we arrive at the following results:

&
1l
o

Corollary 3.8 Let [ € N. Then we have

BEY) (\/1_ \/1_ ) (Il{) BY) (A) sin (%n) :

Il
N~

&
Il
=

l

o () = 2 (echwsin(3)

k=1
and
(Sv)(\lﬁ’ﬁ'l)zkzl_l(l) Eusin(7).
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Remark 3.9 In [14], Srivastava et al. showed that illustrative examples for the Apostol
type parametric polynomials with some other special values.
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