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1. Introduction

The Srivastava polynomials or general class of polynomials introduced by Srivastava [13] are
represented in the following summation form

[N/A] -N
Shi= Y KY)“AN,KxK, N=0,1,2,..., (1)
k=0 :

where A is an arbitrary positive integer and the coefficients Ay (IV,x = 0) are arbitrary
constant of real or complex numbers.
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For A;,B;,6,c,d € C (j=1,...,m) the generalized multiindex Bessel function introduced by
Nisar et al. [7] and is given by the following summation form

& c*(6) xX
TR LU ®
KO I T (Ajx+B;+ 44 ™
j=1
where f Re(A ;) > max{0,Re(u) — 1}, u > 0, Re(B;) > 0, Re(6) > 0 and here (5), denotes the
j=1
Pochhammer symbol defined for §,v € C in terms of the Gamma function by
I'o+v 1, v=0,6 € C\{0},
(6)y = ( ) = 3)
') 60(6+1),...,0+n-1), v=neN,6eC.

2. Preliminaries and Definitions
For Aj,B;,6 € C, u> 0, Re(6) >0, Choi and Agarwal [4] introduced the multiindex Bessel
function in the following summation form, provided that E Re(A ;) > max{0;Re(u) — 1} and

j=1
Re(Bj) > -1,

(A )10
(B I /J( x) = Z
k=0 H F(AjK-f-Bj-l-l)
j=1
For our present investigation, we recall the following integral formulae which are given by
Lavoie-Trottier [4] and Oberhettinger [8] in equations (5) and (6) respectively,
1 2v-1 e-1 v
e-1 2e-1(4 S $ 4) T(v)I'(e)
1- 1-2 1-2| dé=|= : 5
fo &= ( 3) ( 4) ¢ (9 ['(w+e) ®
where Re(v) > 0 and Re(e) >0,

Ireuv)l'(e-v)
v—1 2 _ _
f THE+C+/E +20{) dcf (2) Tdtore) (6)

where Re(e) > Re(v) >0.

(6) (—x)*
x!

, meN. (4)

Let f(x) = Z Cx* and g(x) = Z D, x* are two analytic functions with their radii of

convergence R f and R, respectlvely, then their Hadamard product [9], [15] is given by the
following power series
o0
frgx)=g=fx)=) CiDyx", |xI<R, (7)
x=0
where R, = Ry - R is the radius of convergence of the composite series.
Now the generalized hypergeometric function [3] in terms of Pochhammer symbol is
expressed as follows with p and q,
19]_,...,’(9p; x| = x (ﬁl)K,"'y(ﬁp)Kﬁ
(17-"7((]; x=0 ((1)1(,---,(((])1( K!,

where x,91,...,9p; (1,...,{q € C with (3,...,{, are positive integers.

»Fq (8
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For x € C,0;,pj € C and aj,b; € R the definition of Fox-Wright function ,v, (see [16]) is
defined as below:

(aiaﬂi)l,p _ 00 F(a1+191K),...,F(ap +19pK)£ ©)
|(B,B)14 ZoT(b1+ 11, T(bg + B 1) k!
where 9;,6, #0;i=1,...,p; j=1,...,q and for all values of the x under the condition:
q p
1+Z,5j—219i>0. (10)
j=1 i=1

3. Main Results

Theorem 3.1. Let ¢ >0, v,e € C be such that Re(v) >0, Re(e) > 0 and the conditions given in
and (2) are satisfied, then for the product of Srivastava polynomials S J’b(-) and generalized
multiindex Bessel function J(-), the following integral formula holds true

) 2v-1 e-1
fo 61,_1(1_5)25—1(1_%) (]_—Z) S]/%]( ) ((2))m5; )dE

3 ( 4 )V T(W)I'(e) N (=N
\9) Tw+e) o «!

e+x,1;
V+E+K;

(Aj),,.0,c
* )" O), (1D

Ay 6 oF; 0

(v+e)”

where X =0(1-¢)?(1-%) and Ay x = Ay 2

Proof. First, we refer to the left-hand side of equation as the sign I; then making the use
of equation (I) and (2) in equation (11, we have

1 2v-1 e-1[N/A] K
_ velpq  p2e-1(1 S < (=N)ax x 2K( i)
= eta-p (1 3) (1 4) Y -0t (1-

x c®(0)ys s
DI e Ta-p¥(1-5) ae.
s=0 [[T(A;s+B;+ %)%
j=1
After adjust the order of integration and summation under the theorem’s condition,
INAY (N 00 c5(6) es
Ii= ), = )AKANKHKZ m -
= s=0 H [(Ajs+B;+%1) %
1 f 2v—-1 f (e+x+s)—1
<[ EV_1(1—6)2(£+K+S)‘1(1——) -3 d¢.
0 3 4

By using equation (5) and after some simplification, we get
7 ( )VI“(U)F(e) U%]( N)ax (€)AN « o Z c*(8)us (e+x)s 6°
1= m —' .
9 l;[ (Ajs+Bj+d;1)(v+g+K)s s!

IF'v+e) = «! (v+e)k

(&)«

Now apply Hadamard product (7) and using the notation A Nx=AnN«

(v+e)?
T()(e) WA (- N)M( X e+x,1; (A)),, .0,
e (5) Tv+e) S Anx 0% 28 V+e+K; o J(B) @) O
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Theorem 3.2. Let ¢ >0, v,e € C be such that Re(v) >0, Re(e) > 0 and the conditions given in
and (2) are satisfied, then for the product of Srivastava polynomials S JAV(') and generalized
multiindex Bessel function J(-), the following integral formula holds true

1 2v—-1 e-1
ﬁév-lu—s)”_l(l‘é) (1_£) SN I (D) dé

3 4
v+x,1; ﬁ] (A)),,.0,c (40)

_(4)' T (e) W (=N 40
“9) Tw+e) &  « v+et+x; 9 B)),,md| g |’

46
ANK( 9)

211 (12)

\2
where ¥ =0¢(1-5) and Ay = Ay s

V+HE) "

Proof. First, we refer to the left-hand side of equation (12) as the sign I3 then making the use
of equation (1) and (2) in equation (12), we have

1 2v-1 e=1[N/A](_ 2K
Izsf 5“‘1(1—5)26‘1(1—§) (1—§) 3 ( N)"“AN,K 9“5“(1—5)

3 4 < ! 3
00 cS(6) 9s¢&s 2s
5 R
— m d+1 s! 3
0TIT(A;s+B;+%*)
j=1
After changing the order of integration and summation under the condition of the theorem
[N/A] N 40\K = S 0% (4
Iy= Z (- )AKANK(Q) Z c®(0)us (9)
k=0 s

S IT I'(Ajs+B;+%4) s'
j=1

1 f 2(v+x+s)-1 é e-1
Xf €(V+K+8)—1(1_6)2E—1(1__) (1__) dé‘
0 3 4

By using equation (5) and after some simplification, we get
4\ T)(e) WA (-N)pe (V) 460\"
= § AN x| ——

IFv+e) = «! (v+e) 9
i c*(8)us (Vv +%)s 03(4)8
X | —
m |
s=0 [] T (A, s+Bj+dzL1) (v+e+x)s s!\9
j=1
Now apply Hadamard product and using the notation
(V)
An«=A
N,x NK(V-l—E)K
_(4)" T KM (- N)MA 40\ L [ver; 0] g4 49 .
9] Tw+e) &« VX llvie+x; B))pobsd | 9

Theorem 3.3. Let ¢ >0, v,e € C be such that Re(e) > Re(v) > 0 and the conditions given in (1)
and are satisfied, then for the product of Srivastava polynomials S]’t,(-) and generalized
multiindex Bessel function J(-), the following integral formula holds true

[Tertcresferaco sha@igii@ ds

2¢ (C)VF(2U)F(€—U) NV (—N)ppe « (H)K
- — AN,K

= e )

Irl+v+e) Z «!

C
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e+xk+1le-v+x,1; ¢

x gF
2 ehx, viet+x+1; ©

A,,.0.c(0
* J(Bj)m’//"d (E) ) (13)

(e+D)y  (e=v)

f— 0 A =
where Z = ————=———=and ANx = AN« & (A+v+e):

E+C+/E242C¢

Proof. First, we refer to the left-hand side of equation (13) as the sign Is then making the use
of equation (1) and (2) in equation (13), we have

fos) 61/—1 [N/A] (_N)AK —K
I zf _ Anx 0°(E+C +1\/e2 +2C0)
°"Jo (E+C+/E2+2C¢) ,<Z=o kN

) i _ c*(8)us 0_8(,§+C+ m)_sdf-

s=0 F(AjS+Bj+d2L1) s!
=1

J
After adjust the order of integration and summation under the theorem’s condition,

I3= [NZM] (_N)AKAN 0~ i Oy 0° [ ¢ldg
= K K :
=0 ! 0TI T(A;s+B;+ 20y SH 0 @rC+/@r2ce)™
j=1

By using equation (6) and after some simplification, we get
2¢ (C\'TuI(e—v) WM (-N)p (e + 1) (e—v)i 0\*
E(E) 'l+v+e) = «! ) A+v+e) N’K(E)
c*(8)us (1+€+K)s(€—V+7<)sl(€)s
cl

I3 =

s !
s=0 ] F(AJ'S+BJ~+‘12L1) (e+x)(1+Vv+e+x)ss!

Now apply Hadamard product (7)) and using the notation
- (e+ 1Dy (e—Vv)k
Anc=A
Nx Nx (€ (A+v+e)
2¢ (C)VF(ZU)F(E—U) WA (—N)ax - (9 )K
= AN,K

)3

'l+v+e) = «!

2

C

A, .d.c(0
*J(Bj)m,/lsd (6) D

e+xk+1le-v+x,1; ¢

x g ' =
32| ek, vee+x+1; ©

Theorem 3.4. Let ¢ >0, v,e € C be such that Re(e) > Re(v) > 0 and the conditions given in (1)
and are satisfied, then for the product of Srivastava polynomials SJAV(-) and generalized
multiindex Bessel function J(-), the following integral formula holds true

fo PE+C\ 24200 SN hm (W) d

2¢ (C)VF(ZU)F(e—v) [N/’”(—N)MA (9 X
= N ,x

“ce\2) TA+v+e) 0 ! 2

e+k+1,v+r,v+r+1,1; A) b.c(0

’ 2>+ 0 Fm0C [ 7

x 4F'3 £+K, v+e+221<+1 : v+£+221<+1; 2] J(Bj)m,u,d 2] (14)
1

6¢ A (e+1), (V)i (V+§)K
where W = —F——and Ayx=A .
t+Crv/e2r00e Nx Nx o) CEEYNEEIN
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Proof. First, we refer to the left-hand side of equation as the sign I4 then making the use
of equation (1) and (2) in equation (14), we have

oo £V_1 [N//'l]( N)/lK —-K
I Ef Anx (BOKE+C+1/E2+2C¢)
! 0 (£+C+\/€2+2C€) KZ_O K! o

[ele] 85 s S
Z _ <Oy ©6¢) (5+C+m) de.

S firaysem;fl) °

After changing the order of integration and summation under the condition of the theorem

INAY (N 00 c5(5) gs [ vix+s—1g
I4 = Z ( Y)AKANJ( HKZ m = _l 6 { £+K+S °
x=0 K s=0 [ T(A; s+B; +d+1) $J0 (E4+CH+VE2+2C0)
Jj=1
By using equation (6) and after some simplification, we get
_ %(9 )Vr@v)r(e—v) WA (N e+ D W (VH3), (9)
Tee\2) Tavvre S okl (@ () (v+6+2)K
i ¢*(8) s 05 (e+x+1) (v+1<)s(v+1<+%) ( )
X —_—
| 2x+1 2
= ﬁ F(Aj s+Bj+dzL1) s! (€ +K)g (v+s+2 K+ ) (v+s+ K+2 )

Now apply Hadamard product (7) and using the notation

e+ W (V+3),

@ (=54), (252),

2 (C)VF(ZU)F(E—U)[N/“(—N);LK— (9
45_ —_— ANK
ce\2) T'Q+v+e) Z  «!

AN,K: N,k

K

2

x 4 F —1.
4173 £+x, v+g+221<+1’v+£+221<+2; 2 (B)),,-14,d 9

e+x+Lv+x,v+r+3,1; Q] A (6)

4. Special Cases |

In this section, we will derive the following known formulas with the help of the main results of
the present paper:

Corollary 4.1. If we take ¢ = —1 and d = 1 in Theorem[3.1]and also use ordinary product instead
of Hadamard product, then we get the following integral formula

1 B B 621/—1 68—1 é-
v—1,1 _ n2e-1[1_ S _ 5 A _2[1_2
[eta-o (1 3) (1 4) sk loa-o (1 4)

(2)21/ T'(v) [N/A] (—N)ax

— K
= 3 L) Kg‘b ! AN,KQ 2Um+1

0(1- 5)2(1— ﬁ)] dé

(A)),,,0
I8,

(e+x,1),(6,w); 0
(v+e+x,1),(B1+1,A1),.... Bm+1,A,,);
(15)

which result obtain by Suthar et al. ([11, eq. (2.8), p. 1410]).
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Corollary 4.2. If we take ¢ = -1 and d = 1 in Theorem [3.2]and also use ordinary product instead
of Hadamard product, then we have

1 2v-1 e-1 2 2
v—1 2¢e—1 6 6 A é (Aj)m’5 6
[ertamort(i-5]7 (1= i [oe(-5) | g [oc{1-£) | s
B (g)zv 1“(8) [N//l] (_N)AKA (E)K
3) To) = « V9
(v+x,1),(6,p); 40
X 2Vmil| (4 e 4x,1),(By+1,A1),...,(Bp +1,Am): ‘?] (16)

which result obtain by Suthar et al. ([11, eq. (2.10), p. 1411]).

Corollary 4.3. If we take ¢ = —1 and d = 1 in Theorem[3.3|and also use ordinary product instead
of Hadamard product, then we obtain
0

Tl s o /21200 S
J, @ erenye e Neicr Ve iace

_ 2 Ten) W N (6)
TV TE) &« MM

0

d
E+C+4E2420¢

(Aj),, 0
(B, 1

(e+x+1,1),(e-v+x+1,1),5,w; 0
(v+e+x+1,1),(e+x,1),(B1+1,A7),..., B, +1,A,,); €

which result obtain by Suthar et al. ([11, eq. (2.5), p. 1409]).

X 3Wm+2 am

Corollary 4.4. If we take ¢ = —1 and d = 1 in Theorem[3.4and also use ordinary product instead
of Hadamard product, then we attain
6¢

Tl ot Je2race S
foé (ErCryets2C8) Sy E+C+/2+2C¢E

21 T(2v) WA (=N 1, (9)“
= AN,K =

0é d
E+C+/E2+42C¢

(4)),,.0,c
(Bt

S CeVTO) o ! 2
y (2e +2x,2),(e +x+1,1),(6, w); 9 (18)
3Vme2 | (y 4 e +2+1,1),(e+x,1),(By +1,A1),...,(Bm +1,Ap); 2

which result obtain by Suthar et al. ([11, eq. (2.7), p. 1410]).

Corollary 4.5. If we take N =0 and replace v — v + ¢ in Theorem and also use ordinary
product instead of Hadamard product, then we get the following integral formula

1 2(v+e)—-1 e-1
wre)-11 _ n2e-1[1_ S s (A, 0,c
f() 4 (1-¢) (1 3) (1 4) J(Bj)m,u,d

-
0(1-9) (1 1 d¢

2\20%0) T (y + ¢) (,1),(5, w);
(5) 1@ V™ @e+ v,1),(Bj+ %L A7) G=1,...,m); CG] (19

which result obtain by Nisar et al. ([7, Theorem 7, p. 164]).
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Corollary 4.6. If we take N = 0 and replace € — v + € in Theorem and also use ordinary
product instead of Hadamard product, then we get the following integral formula

1 , i) é 2v-1 é (v+e)—-1 (Aj)m767c é- 2
fo &1 - g)2wro 1(1_—) (1——) J(Bj)m,u,d 66(1——) ] dé

3 4 3
_(2)2"F(v+£)

z (v, 1),(5,W; ﬂ,]
“13) TG 2t @vee), B+ LA G=1,...,m); 9

which result obtain by Nisar et al. ([7, Theorem 8, p. 165]).

(20)

Corollary 4.7. If we take N =0 in Theorem and also use ordinary product instead of
Hadamard product, then we obtain

f £V‘1(§+C+M) J((g)) 52

_ 217V I2v) (e+1,1),(e—v,1),(5,w); 0
T CeVTG) (v+e+1,1),(¢,1),(B; d+1A)(J—1,...,m); ¢
which result obtain by Nisar et al. ([7, Theorem 5, p. 162]).

0

d
E+C+1\/E2+2C¢

3YUm+2 (21)

Corollary 4.8. If we take N =0 in Theorem and also use ordinary product instead of
Hadamard product, then we attain

o0 B c 0{
ElE O Je2 o0 JEmO dé
fo Bt | & 04 /221 2CE
B 217V T'(e—v) (2v,2),(e+1,1),(6, w; 0 22)
e T VP wte+1,2),(6,1), (B + LA (=1,...,m); 2

which result obtain by Nisar et al. ([7, Theorem 6, p. 163]).

5. Special Cases Il

In this section, we derive some new integral formulas as special cases of our main results
obtained in the previous section. We therefore obtain the following results for the generalized
multiindex Bessel function involved with the classical Hermite and Laguarre polynomials.

For Hermite Polynomials. If we set 1 =2 and Ay x =(—1)*, then general class of polynomials
S ]Av(x) reduce to Hermite polynomials such that, ([14, eq. (1.4), p. 158]),

1
S2(x)—x*H (—) 23
y&x)—x2Hy W (23)
where Hy(-) denotes the classical Hermite polynomial ([12, eq. (5.5.4), p. 106]) and defined by
H [N§/2j] 1 N (g2 24
N(x) = Z (-1) OV — 2% )|( x) (24)

Corollary 5.1. Let the conditions of Theorem be satisfied and A =2 and Ay x =(-=1)%, then
the following formula holds:

‘[lév—l(l €)2E+N_1(1 6)2‘/_1(1 (‘E)H—N/Z_l QNH ( 1 ) (A‘)m,(s,c[X] dé
’ 3 4 Ylavx (B),, ii.d
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e+x,1; 0
V+E+K;

(A;) ,0,c

J'm>™
T )" a©, (25)

_ ( 4 ) T(W)T(e) W2 (=N)ai (=1)*(e)6"
\9) Tw+e) & «! (v+€)

2001
where X =0(1-¢?(1-)

Corollary 5.2. Let the conditions of Theorem be satisfied and A =2 and AN, =(=1)%, then
the following formula holds:

et - £\2vN-1 £1e 1 (A'%w&C
fog”* la-ee (1——) (1—1) HQHN( ) [Y1d¢

3 2VY (B)),,1d
4\ T W2 (=N)gy (D (W (40\°  [v+x,1; 49 @Ap,.0.c (40
== — | o1 ?*JB-md_’ (26)
9) Tw+e) = «! (v+e) \9 V+eE+K; Bj)yid | 9

where Y =6¢ (1 — %)2

Corollary 5.3. Let the conditions of Theorem be satisfied and A =2 and A, =(=1)%, then
the following formula holds:

o) év 1 ( ) (A;) _,0,c
0% Hy|——| J [Z] d¢
fo c+C+vEracH WZ) ), md
2¢ (_) L) (e —v) W2 (=N)gy (=D*(e + Dl = v)y ( 0 )
2 C

T ce Tl+v+e) = «!  (©(d+v+e)y
e+xk+le-v+x,1l; 4 (A)), 8. (0
’ ’) U mY» e 2
32| chx, vietx+1; C >l<J(Bj)m,u,ol cl’ (27)
where Z = ——9
E+C+y/E2+2C¢

Corollary 5.4. Let the conditions of Theorem be satisfied and A =2 and A, =(=1)%, then
the following formula holds:

foo fV+N/2 1 1 (Aj),,.0,c
6 Hpy (—) J [W]d¢
0 (E+C+vé&2+2C )HN/2 2VW (B)okd

2 ( ) [(2u)T(e —v) W2 (-N)ge (CD (e + DxWi (v +3), (H)K
= E —_- ——

Frl+v+e) Zp «! () () (e22) |2
e+x+1,v+x, v+1<+ 15 6 (A),,0.c(0
x 4F3 £+K, v+£+221<+1, v+£+221<+2 _] * J(B s lsd (2) (28)
where W= —29%
E+C+1/E2+42C¢

Remark 5.1. For particular d = —c¢ = 1 above four results reduce to known results given by
Suthar et al. ([11} eq. (3.7)-eq. (3.10)]).

For Laguerre Polynomials. If we set A =1 and Ay, = & then general class of polynomials
S ]’b(x) reduce to associated Laguerre polynomials such that, ([14, eq. (1.8), p. 159]),

Sk = L) =2 Ly(x), (29)
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where L (x) denotes the classical Laguerre polynomial ([12, eq. (5.5.4), p. 106]) and defined by

N [N\(-D
Ly(x)= KZZO(K) T (30)

Corollary 5.5. Let the conditions of Theorem be satisfied and A =1 and Ay x = (11)K’ then the
following formula holds:

1 2v—-1 e-1 i ¢
[ ,gv—l(l_,g)%—l(l_g) (1_2) Liv() I X1 de
_ (é) LWIE - (N (0"
“\9) Tw+e) = «! (l)K(VJrE)K2 !

where X =0(1-?(1-)

e+x,1;
V+E+K;

(A4)), .
* g

0), (31)

Corollary 5.6. Let the conditions of Theorem be satisfied and A =1 and Ay x = (11)K’ then the
following formula holds:

1 2v—-1 e—1 ) c
fo fv—l(l_{’c)%—l(l_g) (1—%) Ly (¥) Jihmo 1Y dg
4" TOTE) L N (D (46"
“(s) Fora 2 [5)on

“9) Tw+e) 5 «! (D(v+e) \ 9

*JB)), wd

V+K,1; 49]

A, .5,c (460
v+e+xk; 9

where Y =0¢ (1 - g)z

Corollary 5.7. Let the conditions of Theorem be satisfied and A =1 and Ay x = (11)1(’ then the
following formula holds:

o0 el (A) B
= LN(Z) J '™ [ Z] dE
fo E+CHyEraCD B

>

2 (C)VF(ZU)F(E—U) N (-N) (e+1Dile—v) (H)K

“ce\2) Ta+v+e) 0 k! (D@ (1+v+e)y \C
e+x+le—-v+x,1; 4 A),.0.c(0
2| ok vierk+l; © *J<Bj>m,u,d(5, (33)
_ 0
whereZ—£+C+\/m,

Corollary 5.8. Let the conditions of Theorem be satisfied and A =1 and AN x = (11),<’ then the
following formula holds:

o0 &l A)), .
0 (E+C++/E2+2C0) mt
2 (C)va)r(e—u) Gy DM (v+3), (9)“
ce\2) T(A+v+e) = «! (1)K(5)K(%+1)K(L§+2)K 2
e+x+1 v+, v+r+i1; A),,06.c(0
x 4F3 £+K, v+e+221<+1, v+e+221<2+2; g] J(B;)m,,u,; (5) ’ (34)
- 0
where W = WS
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