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Some New Results for the .#Z-Transform Involving the
Incomplete /-Functions

Sanjay Bhatter!, Nishant? and Sunil Dutt Purohit®*

ABSTRACT. Integral transformations are crucial for solving a vari-
ety of actual issues. The right choice of integral transforms aids in
simplifying both integral and differential problems into a solution-
friendly algebraic equation. In this paper, .#-transform is applied
to establish the image formula for the multiplication of a family of
polynomials and incomplete I-functions. Additionally, we discov-
ered image formulations for a few significant and valuable cases of
incomplete I-functions. Numerous previously unknown and novel
conclusions can be reached by assigning specific values to the pa-
rameters involved in the primary conclusions drawn in this study.

1. INTRODUCTION AND PRELIMINARIES

For many decades, integral transforms [I, 11] have played a precious
role in solving many differential and integral equations. Using an appro-
priate integral transform helps to reduce differential and integral oper-
ator, from a considered domain into multiplication operators in another
domain.

The classical integral transforms used in solving differential equations,
integral equations, in analysis and the theory of functions are the Laplace
transform, the Fourier integral transform and the Mellin transform [0,
15, 20]. Recently, Akel [17] introduced the following .#-transform:
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with A € C, R(\) > 0,4 € N, p,q € C, and v € RT are the transform
variables.

The .#-transform is closely linked to the well-known integral trans-
forms Laplace, natural, Sumudu, classical Stieltjes and Srivastava-Luo-
Raina M-transform as stated in ) equation.

Put A =g =0 and v =1 in (|L.1)), we obtain the Laplace transform
[13] and it is defined by:

(1.2) Lls@le) = [~ o) d. R(p) >0

From equation ( @ and E we have the following
Laplace-.) ,,[g(x)](p, g, t) transfrom duality relation (see [17]):

(1.3) Llg(z)](p) = Ao u[9(2)](p,0,1),  R(p) >0,
and
e~ g(ex
Mnlg(@)](p.0,) = (j’()i (v)
1 e rg(a) | p
_;L 7(%+t“)>\ (;), p,q,t>0.

Put A = q = 0, we obtain the Natural transform [4, 6] and it is
described as:

(1.4) Nlg(2)](p. q) = / T e g(qa)dz, p.g > 0.

From equations ( @) and @ we have the following
Natural- .#) ,[g(x)](p, q,t) transform duality relation (see [17]):

(15) [ (.%‘)](]J,t) = %O,H[g<m)]<p707t)a p,t >0,

and
e T/7g(x)
(5 +v)

Sumudu transform [p] is described by:

(1.6) Slg(x)](q) = / T e tglqr)de, >0,

From equations (EI) and (@), we have the following
Sumudu- % ,[g(x)](p, g, t) transform duality relation (see [17]):

(1.7) Slg(@)|(v) = Ao ulg(2)](1,0,7), v >0,

M pu[9(2))(p,g,7) = (p,v), Pp,q,t>0.
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and
1, | e %%g(z) | [t
M lg(@))(p,0,0) = =5 | I () g es
NIEREAE

Srivsatava-Luo-Raina M-transform [§] is defined by:
e Pg(rx)

(18) M)\#[Q(I‘)](p,t) = /Ooo (I” +tﬂ))‘

From equations (EI) and (@), we have the following Srivsatava-Luo-
Raina M- ,[g(x)](p, g, ) transform duality relation (see [17]):

(1.9) A\ pl9(@)](p, 0,v) = My u[g(2)](p, ¥),

with A€ C, R(\) >0, u € N,p € C, and v € RT.
Another special case of the integral transform (@), when p, q = 0,
is a_generalization of the Stieltjes transform, which was studied in (see

9, 12]).
o
9(z)
1.1 t = d
(1.10) O R e
with A € C,R(\) > 0 and v € C/(—00,0).
Lemma 1.1. For \,p,q € C;v € RY R(\) > 0, € N and a,v > 0,

then we have the following assertion:
(1.11)

dr, AeC,R(\)>0,pueN.

v—pA—1 —v
AT p g2 1
1,2

My [t (p,9,1) = Tty

pt

(1.12) Ay [e '] (p.q,¢)
A (1’ i)

(1 e (M 1)

2,
T ranry

H21 t(p + av)

Y

and
(1.13) [t e " (p, q,¢)

tb—u)\—l

= H2’21 {t(p+at)

(1)
0w (0 2) |

where H 1221 [z] is the extended H-function described in the following
way:

Copptar)’ T

2.1 2,1
HLQ(Z; g):Hl,Q [Z;g

(b, 0) ]

(Cla wl)(iv (02’ QOQ)
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1 d+ioco
= —— (1 —b—ot)Ty(c1 + e1t)L(ca + pot) 2z~ dt.
2mi d—ioco
I'y(z) is the extended Gamma function[l6] described in the following
way:

Q@:/ FletEdt R(z) > 0, R(g) > 0,
0
and I'(z) is the classical gamma function.

The following are new categories of incomplete I-functions proposed
by Jangid et al. [14] (see [2, 13, 21, R3]):

(1.14)
¥y rm,n — Yyym,n (U1,U1;W1 2t),(112,U2;W2),"' 7(upvup;wp)
Ip’q (2) Ip’q [z ‘ (e1,&15K1) -+ 7(eq75q§”q)
— 'y]-m7n 2 (ul,ul,w1 t)7(u]?uj7w])27p
P (CRSHI
1
- 1,t) 2 dl
5o [ v
and
(1.15)
Trmng N _ Trmn (w,Ury o 1), (ug, Ui wa) - - -, (U, Up: wop)
Ip,q(z)— Ip’q [Z‘ (elaglﬂfl),“'7(eq>5q§’<ﬂq)
_rpman |, | (nlion ), (U ), ,
pd (€, &3 K5)1, 4
1
=— [ w(,t)Zdl
27TZ £ ( 9 ) z bl
for all z # 0, where
(1.16)
{’y (1 —uy + Ull,t)}wl H {F(ek — gkl)}”k H {F(l — Ug +Z/lkl)}wk
k=1 k=2
¢(l7t) = P q ’
[T {T(ue —ul)}=r TT {T(1 — ek + El)}rn
k=n+1 k=m+1
and
(1.17)
{F(l — +Z/{1l,t)}w1 H {F(ek — Ekl)}'ik H {F(l — Ug +Ukl)}wk
\I/(l,t) _ k=1 k=2

1 (Tl — )} T] {T(1 — e + Exl) )5
k=n-+1 k=m+1
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The incomplete I-functions [21] 7I;"," (z) and T I"," (2) exist for all t > 0
under the same contour and conditions as stated in Rathie [3].

The incomplete Gamma functions y(w,y) and I'(w,y) are defined as
follows:

Yy
v(w,y)Z/ v e dy,  (R(w) > 05y > 0),
0
and -
Plwg) = [ o e dn, (R(w) >0y 20).
Yy

acknowledged as the lower and upper Gamma functions respectively.
This is significant to note that for t = 0 the incomplete I-function mod-
ified to the I-function studied in [3].

Additionally, if w3 = 1 the incomplete I-function holds the decompo-
sition formula given below:

T+ ) = I(2), (@ =1).

A general class of polynomials was studied by Srivastava [, 21], de-
scribed in the following way:

E (Vs
(1.18) Syl = Z TAV,D t9,
9=0

where U € ZT and Ay, o are arbitrary constants, real or complex. The
notations [k] indicate the floor function and (k), indicate the Pochham-
mer symbol described by:

I'(k + p)

(k)o=1 and (k), = OB

(neC),

in the form of the Gamma function.

2. MAIN RESULTS

In this section, we establish the .#-transform associated with the mul-
tiplication of the family of polynomials and the incomplete I-function.

Theorem 2.1. For \,p,q € C;v € RT,R(\),& > 0, € N and using
i3

the condition presented in ), then the result is obtained as:

(2.1)

P ORI

—p -
= t2 (pq)ﬁ X L B <_57)\+ S> ptl
pau 2mi Ja I 1)\ (pq)va

My [FIm’ " !zxgl

(w1, Ur; @ 2 1), (05, Uj3@5), , ” (9,4, )
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1N\ &
X FI;riln:;l [z (t(pq)vq> (uy,Ur; o t), (1 — (%) ,%’ 1)
7 p

(W, Uy @i)y, | oo
(ej) g]v KJ]')Lq

Proof. The LHS of equation (@) is:

(w1, Un; @1 :t)7(ujauj;wj)2,p ” (p,q,v).

Ty = M, (ejvgj5”j)1,q

p,q

Y [zx&

The incomplete [-function is replaced by () and the .#-transform
is defined in (@)

[e’e) —px—% 1 !
T :/ L [/ U(l,t) (tzxfl) dl] dz.
0 (ar4+w) (20 g

Change the integration order and with the help of () of Lemma (@),

we obtain:

1 pbrl1—pr-1 p*ﬁll*l
U(l,t) (2)

(1’ i) dl

(a0 + 1, g, (A, 1)

l
RN ] <t>§1
Y Jea |-
pp 2mi J g 41) [ p
. rpq(£1l+1+s)r(A+§)r(1—1—é

2 e
X 5 R ey (pr)~*ds dl.

T = —
! 21 £

2,1
XHL? pt

Change the order of integration, use the property of the Gamma and
Beta function [19] and after some adjustments of terms, we achieve the
intended outcomes. 0

Theorem 2.2. For \,p,q € C;t € RT R(\), & > 0, € N and using
the condition presented in (), the result is obtained as:

(W, U@ 1), (05, Uss @),
’ ) ’t
(5, &5 )1 (p,q,v)

—uA -s
— P (pa) x B<—S,A+S> S
peau 2mi Ja 7 1)\ (pq)va

p,q

My lwlm’ " !zx&
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( )L &1
m, n+1 v pq ba

(0, U3 @5)y ] s,

(ulaul;wl : t) ) (1 - (%) 7%71) )

(€, &5 Ri)1 g

Theorem @ is proved in the same way as Theorem @ under the
same conditions.

Theorem 2.3. For \,p,q € C;t € RT,R(\),&,6 >0,ueN, U e ZT,
Av. o are arbitrary constants, real or complex and using the condition
presented in (), the result is obtained as:

(2.2)
I'rm,n g (ulyu]_,W]_ t)’(uj’u]’w])27p U 5
///)W [ Ip,q [zx 1 (ej,gj;lﬁj)Lq Sv [x zt:| (P,q,‘t)
- [V/U] 1N & 9]
v = (—=V)uo t (pq)ba
- pq 714 | A
p2an P DZ::O or Vo o

-5 1\ &
v L B <_87 M+ 5) pr : FI&”T . t (pq) P
2mi Ja Iz 1)\ (pq)ea ’ p

O
(ul,U1;7D1 : t) s (1 - (%) 7%7 1) 7(uj7uj;wj)2,p ]dS
CIRI

Proof. The LHS of equation (@) is:

(w, Uy 1), (v, Uy @), , ]

o I'rm,n 31
ib) //A,u[ Ip,q [za: (ej,gjﬂ‘fj)l,q

x SY [x&t} ] (p,q,v).

Replace the incomplete I-function and Srivastava polynomial by ()
and ([1.18) and using .#-transform definition in (@), we get:

0o —pr—2
e © 1 l
Ty = — [— W(l,t &) dl
2 /0 (z# + ) 2771'/5 (%) (tzx )
[V/U]

X DZ: (EQ!UDAV,D (tx&t)D]dx.
=0
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Change the integration order and with the help of () of Lemma (@),
we obtain:

(V/U] 4620 +1—pA—1
(—V)uo 5 1/ , halte I
DZ::O o Avo (t) omi |, (l,t) (2) p
Y-y _ 1
y p~&il—60-1 12721 or (1’ﬁ>’ il
I'(A) (&1l + &R+ 1,1)pg, ()\, i)
o I
o E e, (1) =R 5"
T = N 2mi Jo 7 | \p

1 /A Tpa(al + &0 + 1+ )0 (A+2) T (-2) ol

()
Change the order of integration, use the property of the Gamma and

Beta function [19] and after some adjustments of terms, we achieve the
intended outcomes. 0

21

Theorem 2.4. For \,p,q € C;v € RT R(\),&,&6 > 0,u e N, U €
77", Ay o are arbitrary constants, real or complex and using the condition
presented in (), then the result is obtained as:

; it
My, [VImv"[zx& (b 1), (0, Uys @), ]SU[fzt]](p,q,r)

pa ORI
t_“)‘( )l[v/U} (_V)UDA t(pq)ﬁ €79
= pq =~ 7= t _~ 7
p2qu T DZ_O or VP p

—s 1y &1
1 S S pr m, n+1 t(PCI)ﬁ
X i B(MA+>( ) T%*qk<p
A (pa)7s
1 O+s
(ulaul;wl (1 ( +£2 + )7%71) (u]7u]ﬂw]) ]dé’

(ejagjv’%])Lq

Theorem @ is proved in the same way as Theorem @ under the
same conditions.

Theorem 2.5. For \,p.q € C;v € RT,R(\),a > 0,u € N and using the
condition presented in (), then the result is obtained as:

—ax

(2.3) A, [FI;?’(Z" [ze I

(ur, Uns o = 1), (05, Ujs 0j),
El 7t
(e5, €55 k)1 (b, ,%)
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—pA 1
e RICRECL o N CLORE
pg (p + av) 2mi A 1% 1%

t(p + av) i ] (Flm, n+1 !z ‘
p+1, q
((p + ar) q) GFava)

(U1,Z/{1;W1 : t) ) (1 - <(pi—%)q) 707 1) 7(uj7uj;wj)2,p ])dS
(€, €53 Kj, g

Proof. The LHS of equation (@) is:
(uy,Ur; o 0 t), (0, U5 w05)
. ((:A. ] ! ’ 27p (p7 q7t)'
(5, J’”J)Lq

Replace the incomplete I-function by () and . -transform definition
in (JL.1), we get:

o0 e_pm_% ]. —atx l
T :/ < [/ U(l,t) (zeT) dl} d.
0 (1;# + tN) 211 £
Change the integration order and with the help of () of Lemma (@),

we obtain:

1
T3:7.
21 J ¢

(1)

) # )

(17 1)(p+at)q7 <)\7 i)
—pA 1

-k [ e

p(p+ar) " 2mi ),
1 / T (psaryg(1+ )T ()\ n 5) r (1 18

A I'(A)

Change the order of integration, use the property of the Gamma and

Beta function [19] and after some adjustments of terms, we achieve the

intended outcomes. g

p,q

T3 = e//)\,u [FIm’ " [ze;m

vHA

Wt an Ty L2 [ e

U(l,t) (2) e

dl

) (t(p+ar)) °dsdl.

21

Theorem 2.6. For \,p.q € C;v € RT,R(\),a > 0,u € N and using the
condition presented in (), then the result is obtained as:

—ax

ze 1

(W, Un; @1 :t)v(ujauj;wj)Z,p ] (p, q, %)

(e, &3 k5)1

’y m7n
///)Vu [ Ip’ q

—pX 1
= X [(p+ar)q T — B(—S,HS)
p1q (p + ax) 2mi Ja peop
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t(p + av) B ypmntl |,
((p+av)q) <<p+zr)q) prha
. . 14
(uy, U 0 t), (1 - ((p—&-ai)q) 0, 1) (ujaujvw]) ])ds
R

Theorem @ is proved in the same way as Theorem @ under the
same conditions.

Theorem 2.7. For \,p,q € C;v € Rt R(\),a,0 > 0,p € N, U €
Z7T, Ay, o be arbitrary constants, real or complex and using the condition
presented in ([L.15), then the result is obtained as:

(2.4)
Lpm.n ax | (ur, Uns oo o 1), (u],l/{],w]) U ba
//l)\,u [ Ip7q ze 1 (ejagj’ﬂ])l’q Sy {te R } (P,q,t)
v 1
~palp+(a+ b) j2l(p o+ (o + D)e)a] BFCEFos
[V/U

1 S S
9] _2 2
X E Avg() 27”,/AB( u’)\+u)

t(p + (CL —+ b)t) B I‘Im7 n+1
[(p + (a+ b)c)q] r@rom ph

(ulaul;wl : t) ) (]- - (M"%) aov 1) 7(uj7uj;wj)2,p ])ds
(€, &5 K5)1, 4

X

z

Proof. The LHS of equation (@) is:

(W, U 1), (05, Us5),,
(e, 55 K5)1 4

—ax

T4:.//)\“u[ - [ze l

p,q

x S {te%} ] (p,q,v).

Replace the incomplete I-function and Srivastava polynomial by ()
and ([L.1§) and .#-transform definition in (EI), we get:

00 —pr—1
(& z 1 —arz \ !
Ty = — | W(l,t dl
! /o (zh + v) 27”/,5 &9) <Ze l )
[V/U]

X Z (_VR)!URAMR <te?%qw>R]dx.
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Change the integration order and with the help of () of Lemma (@),
we obtain:

v/ul A

_ v (oo 1 .
ne o§=:o or v (t)92m/£ Lo )lﬂ(P+(a+b)t)F()\)
(1:3): di
(L, 1) (p+ (a+b)o)a> (A,i

_ . (—=V)uo 1
u(p + (a +b)r) ZO Ol =Avo (1)° M/,E‘I’(lvt) (2)!
1/ Lo (arbyrq(l+ )T ( )F<1_1_i)
A (A

27 )
x (t(p+ (a+ b)) *ds dl.

x Hy'y [v(p+ (a+ b))

[V/U]

Change the order of integration, use the property of the Gamma and
Beta function [19] and after some adjustments of terms, we achieve the
intended outcomes. O

Theorem 2.8. For \,p,q € C;v € RT R(\),a,b >0,u €N, U € ZT,
Ay, o be arbitrary constants, real or complex and using the condition
presented in (m), then the result is obtained as:

(uy, Uy oy - t)., (uj,uj;w]‘)zp U {te%z] (
(€5, &3 k5)1 4

m,n —ax
M [7Ip7q !ze I
rHA

= uq(p + (a + b)e)?
V/U]

UD Dl S S
—==A t)y'— | Bl—— A+ —
XZ vo () 27Ti/A < pw +u>

€(p + (a4 b)r) ] (vlm, w1 ‘
1 ptlq |*

[(p + (a4 b)r)q][(pFte)od]

(11171/{1;731 it),(l— (M%)’O’l) (u]7u]7w]) ])ds.

(e, Ej3 Kj)y 4

(b + (a+ b)e)q] Fr7om

X

Theorem @ is proved in the same way as Theorem @ under the
same conditions.
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Theorem 2.9. For \,p,q € C:vt € R, R(\),&1,a > 0,0 € N and using
the condition presented in (), then the result is obtained as:

(2.5)

(w, U@ 2 t), (05, Uji@5),
b ’t
(ej, Ej3 )y, (b, 4,%)

—HA 11
= (pq)Ps ./B Il
pua (p + ar) 2mi J I 1
1\ &
% I‘Im,ln+1 5 t(pq)pq (ulaul;wl : t) 5 (1 - (%) 7%7 1) s

(W, Uj;@j), ]ds‘
q

(e, &3 k5)1,
Proof. The LHS of equation (@) is:

(uy, Uy oo 0 t), (u),Uj;w5)
g .] ’ ! 2P (p7q7t)'
(ej7 ]aK‘])Lq

Ts5 = My, [ Ly [zxfle?z

Replace the incomplete I-function by () and using .#-transform
definition in ([L.1), we get:

00 —pr—32 1 _ l

(& T arx
Ty = — =] w(t ST ) dl| dx.
A e N e R

Change the integration order and with the help of () of Lemma (@),

we obtain:

1 o l ErlH—pA—1
Ty = D ,t z
1.1
><1E71221 t(p + ar) ( ) ]dl
(62l + 1, 1)y, (A, )

z

1
m
tHA 1
=— [ W(,t
u(p+at)27ri/£ (1) p—l—at ]

Cipg(il+1+s
Ly m(> 0T

Change the order of integration, use the property of the Gamma and
Beta function [19] and after some adjustments of terms, we achieve the
intended outcomes. 0

“) v(p + a))~*ds di.
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Theorem 2.10. For \,p,q € C;v € RT R(\),&1,a > 0, 4 € N and using
the condition presented in (@), then the result is obtained as:

—azx

My [WI I [zxilel

(111,[/[1;W1 :t)a(uj7uj;wj)2,p ]] (p q t)

pa (€5, &5 Riy, g
— ) -
:L(pq)ﬁ 1,/B<—S,)\+S> M
puq (p + arv) 2mi Ja ) | (pg)e

1\ &
X'ylm,n-‘rl t(pq)pq (u1,u1;w:[:t)7(1— (1';:s>)%)1)7
ptl,q |7 P+ ar

(W, Uy @j)2,p |
CRIINe

Theorem m is proved in the same way as Theorem @ under the
same conditions.

Theorem 2.11. For \,p,q € C;v € RY R(\),a,b,&1,& > 0, € N,
U € Z%, Ay o be arbitrary constants, real or complex and using the
condition presented in ([L.15), then the result is obtained as:

(2.6)

—ax

r
,//,\,#l " [zx&e 1

P ORI

(w,Us; 1 2 1), (05, Uj305), ]

X S‘(/] {tx&e%bz} ] (p,q,t)

/U] o

RGN S G YT
puap+ (a+0)0) 2= O 77 1T\ p+ (a+ by
1 s s\ [t(p+ (a+b)r)
* o AB< u’)\+u> (pq) s

1 &1
z< t (pg)ra ) ‘ (ug,Ur; o 0 ),

T m, n+1
X Ip+1,q

p+(a+b)

1460
(1 - (;%q +S> : ,%,) (5, Ujs @)y,

ej, &3 Ki)y g

ds.
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Proof. The LHS of equation (@) is:

p,q

T
TG = %)\,u! rr [2’1’51 az

(ulaul;wl : t) ) (u]ﬁuj;wj)gp
ORI

x SY [tmgze%ﬂ ] (p,q,1).

Replace the incomplete I-function and Srivastava_polynomial by ()
and ([L.1§) and using .#-transform definition in (@), we get:

o0 e_px_% 1 —atx l
Tg = — =] vt Se=T ) dl
0 /0 (zh + ) 27r2'/£ (&,2) (th ¢ )
[V/U]

X Z UDAVQ (ttw@e R )D]dx.

Change the integration order and with the help of () of Lemma (@)7
we obtain:

[V/U]

Uo
—Avo

_ (=V)uo Dl/ B
1 1)
X HY ) le(p+ (a+b)r) ( dl
INOV (&1l + £29 + 1, 1), ()\,i
p+(atb)

~ ulp + (a+ D)) DE_: 0!

=0

1 . Bk
5wt ), T [z(p+<a+b>t> ]

Ppg(€ 4+ U+ O+ 1+s) T (A+2)T(1-1-2
X% A : : F()\)< #) ( “>

x (t(p + (a + b)r))~*ds dl.

Change the order of integration, use the property of the Gamma and
Beta function [19] and after some adjustments of terms, we achieve the
intended outcomes. O

Theorem 2.12. For \,p,q € C;v € RY R(\),a,b,&,& > 0, € N,
U e Z*, Ay o be arbitrary constants, real or complex and using the
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condition presented in (), then the result is obtained as:

(2.7)

p,q

,
My [ ner lzx51 =

(W, U@ 2 1), (05, Uji@5),,
CRHIIN

x SY {twéze%z} ] (p,q,t)

O

:puq(p+(a+b)t) p+(a+d)r

_ 1 [V/U] 1 &2

v (pq) b Z(—vm ( t (pq) s )
Avp t| ————

5= )

« L B<—S,)\+S> Wpt(atb

NN (pq)

1 S
o V[ n+1lz< t (pq) P ) ' (ug,Us; 1 2 1),

Pl a p+(a+b)e

1 9)
(1 - (%) ,%) s (wj, Us; 5)2,p
(€j, €Ki, g

ds.

Theorem is proved in the same way as Theorem under the

same conditions.

Remark 2.13. ° IfwesetU— Avo=1land Ay o =0V R #0
in Theorems and then the result 15
the same as that of Theorems and .10 ‘,

respectively.
o If we set £1,& = 0 in Theorems m and P , then the result
is the same as that of Theorems P.7 and P X respectively.

e If we set a,b = 0 in Theorems M and P , then the result is
the same as that of Theorems m and , respectively.

elfweset w; =1Vj=12....,p.k; =1Vj =1,2,...,¢q, & =1
and q = 0 in Theorems @ and R.2, then the result is the same
as Theorem 2 and Theorem 1, respectively mentioned in Bansal
et al. [1§].

o If we take the substitutions z = -2 ,@w; =1V 1 < j < p,
ki =1V1<j<qg,uy - 1-u)V1<j<p e —
(1-ej) V1<j<g & =landq=0in Theorems@and
then the result is the same as corollary 1 mentioned in Bansal
et al. [1§].
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3. SPECIAL CASES

In this section, as a particular instance of Theorem and Theorem
, we establish the .#-transform for the multiplication of the Sri-
vastava polynomial with the incomplete I-function and the incomplete
H-function. Further, some special values will be given to the Srivastava
polynomial in order to get outcomes in the form of Hermite and La-
guerre polynomials. If we provide the parameter of particular features,
we get the following special cases to delineate the use of fundamental
outcomes.

(i) Incomplete I-function: If we set k;, = 1 for 1 < k < m in ()
and making use of the connection, that is (see [13, 22]):

(W, U@ 2 1), (05, Uss @),

31) TN = T
(3-1) (=) (€55 &3 V)1,ms (€55 €33 )i

p,q

1 _
=— [ O(,t)Zdl,

271 £
where,
(1 — w1 4260,V TT{T(ex — &)} TTAT(L — wp + Upl) )=
T(l,t) = . B=l = :
1 (D —2d)}=e T] {T(1— ep + Exl) o
k=n-+1 k=m+1

in (@) and (@), then we obtain the corollaries including the incomplete
I-function defined in equation (B.1]) as:

Corollary 3.1. If \,p,q € C;R(\),&1,82,a,0 > 0;p €N, v € RT U €
LT, Ay, o be arbitrary constants, real or complex and using the condition
presented in (), then the result is obtained as:

///)\M P,

(u, Uy @1 2 1), (05, Uj3@5), ,
(ejygﬁ 1)1,m7 (ej7gj; Rj)erl,q

-m, n _ax
T q [zx&e 1

x SY [tl’& e_Tbx] ] (p,q,v)

t N)\ (pq) plq VZ UDA
T pualp+ (a+b)a) &= oF T°

« t( Pq pq > ()\+S’S)
p+(a+b) 2ri oo
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1 &1
t (pg) b
Z’ S —
p+ (a+b)r
(w5, Us35)2,p
(€5, &35 65) i1, q

rsm, nt+l ) va!?
Ip+1;q P P

(€5, €53 1)1, m,

(w0 1), (1 (HE2E2) &)

ds.

Corollary 3.2. If \,p,q € C;R(N\),&1,&2,a,0 > 0;p e N, v € RT, U €
77", Ay o be arbitrary constants, real or complex and using the condition
presented in (), then the result is obtained as:

M [ﬁm’ " [z g e T

p,q

(w1, Ur; oo t), (ug’,Uj; wj)g,p
(ejvgj; 1)1,m, (ejvgj; Kj)m—&-l,q

x SY [t:c52 e%m] ] (p,q,1)

 empen E
~ puq(p + (a+b)q) 2

Uo
Avo
D=0

eor V7)1

t(pq)ra s s
t—2 — [ B(x+2,-Z
§ <p+<a+b>r> 2m'/A (U’ u>

t(p+ (a+b)r)

1
(pg)¥s
1 &1
(x0T | s, (1- (25252) §.)
p+15q p+ (a+bd)r (ej, & D1, m,

(wj,Ujs@j)2,p

(e5, & ds.

Kj m+1,q

(ii) Incomplete H-function: If weset w;=1forn+1<j<p
and k; = 1 for 1 < j < m in () and making use of the connection,
that is (see [13, 22]):

(3.2)
fm,n(z): fm,n . (uhul;wl :t)7(ujvuj;wj)Zn7(uj7uj;]-)n+1,p
P4 P (€5, €53 D1,mo (€55 €53 K) i
_ f'm,n - (u17u1;w1 Zt),(llj,uj';w]')Zn,(uj,uj)n+1,p
L (ejagj)l,n’m(ej7gj;’%j)m+17q
1 _
= W(l,t) 2 dl,
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where,
{T'@—w +Uil,t)}™ T[] T(e; — &) TT{TA —uj +U;l) =i
E(Lt) = P k:1 q k:2 9
[I Tl —ul) TI {TPA—e+&D}
k=n+1 k=m+1

in (@) and (@), then we obtain the corollaries including the incomplete
H-function defined in equation (B.2) as follows.

Corollary 3.3. If \,p,q € C;R(\),&1,&,a,0 > 0;u e N, v € RT, U €
77", Ay o be arbitrary constants, real or complex and using the condition
presented in (), then the result is obtained as:

(ul,U1;TD1 : t) > (ujauj;wj)Q,n ’ (llj,u]‘; 1)n+1,p ]

M.
A (ej,gj;]_)Lm,(ej,gj;/’v'j)m_i_l’q

q

=m,n _azx
Fp ’ [zx& e 1

x SY [t:c52 e%z] (p,q,1)

_ e (g [V/ZU] (=V)uo ,
ppa(p+ (a+o)) = O °

t(p+ (a+b)r)

e \F\ 1

t(pq)ra s s

t| — — [ B(A+2,-=

" <p+<a+b>r> i 5 (0450

1
(pq)
1 &1
et _t(pg)rs (ul,uuwlit)?(l_(%%%’l)
Pl q p+ (a+0b)e (€5, &3 )1, ms

7(uj7uj;w]’)2,n7(uj7uj;]‘)n+1:p ds
(€, €55 K5) 1. q

Corollary 3.4. If \, p, g € C;R(N\), &1,82,a,b> 0,0 €N, v e RT, U €
Z7T, Ay o be arbitrary constants, real or complex and using the condition
presented in (), then the result is obtained as:

(ul,Z/ll; w1 - t) s (ujauj;wj)zn ) (uj7uj; 1)n+1,p

M.
A (€5, &3 1)1, ms (€5, &3 K"j)erl,q

=~m,n 61 _%
’Yp,q [Z xTr= e

x SY [tmfz eﬁm] (p,q,1)

1 VU
T pa)n NS (Vs
V.0

“pualp+ (a+ b)) = D!
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1 &\ O 1 b
p
N (e '/B<MS7_S> Hpt(atb))
p+ (a+b)r 2mi JA [T (pq)»a
1 &1
—m, nt1 t (pq) P (w1, Urs @1 8), (1 - (%ﬁ) ’%’
X 7p+l,q z 7{)
p+(a+br (e5,&55 )1, m,
(wj, Uy @)5 4 (05, Uy Dinga,p
() &5 k) ds.
30 €55 85 ) m+1,q
(iii) Laguerre Polynomial: If we set Ay o = (V"’;a) (a+11),3 and

U=1in (@) then S{,[t] — Lgf‘) (t) and making use of the connection,
that is (see [[7]):

Vv a D
(33) o=y o) e

O=0

in (@) and (@), then we obtain the corollaries including the laguerre
polynomial defined in equation (B.3) as follows.

Corollary 3.5. If \,p,q € C;ﬂ?(“l,@,a,b >0;ueN, veRT and
1

using the condition presented in ([L.15), then the result is obtained as:

p,q

My [FIm’ " [z 28 e T

(ur, Uy 1), (v, Uss @), ,
(e5, €55 K5)1 4

xwﬁﬁeﬂ@%4
= (pg)vs

" pua(p + (@ + b))
V]

1 &\ °
V+a t (pg)ra 1 s s
XDEZ:O(V—D) _t<p+(a+b)r> M/ABQU’_/J)

ot @409 (1], (coan \°
(pq)ﬁ g p+(a+bd)e

o
(uy,Urs o 1 t), (1 B (W) ’%71> (W, U5 3)s, ]) ds.
(e, 55 K5)1 4
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Corollary 3.6. If \,p,q € C;ﬂ?(“l,gg,a,b >0;u €N, veRT and

using the condition presented in ([L.15), then the result is obtained as:

(ur, U @ : 1), (uj,Uy;5)

ORI

T

///A7u[1p,q [zx e 1

2,p

x LY [tm52 e_Tbx} (p,q,t)]

e (pg)
ppa(p + (a + b)r)
V]

V+a _ pq) Pq s s
X;)(V—D) t(p—l— a+b) ) 2mi B()\+u’ ,u)
t(p+ (a4 b)r)

—s 1 &1
'y m, n+1 pq pq
(pa) 7 e T\ (o

(ulyz/{l;wl :t) ) (1 <1+£2D+S> pq’ ) u]au]awﬂ ]) ds.
(eJ,EJ,n])Lq

Remark 3.7. o Ifweset U=1,Aypg=1and Ayp =0V O #0
in Corollaries @ and @, then we get the special case (in terms
of incomplete I-function) of Theorems ﬁ and , respec-
tively.

o Ifweset U =1,Ayg=1and Ayp =0V O # 0 in Corollaries
and B.4, then we get the special case (in terms of incomplete
H- function) of Theorems @)and , respectively.

4. CONCLUDING REMARKS

In this article, we obtain the .#-transform for the incomplete I-
function which is the extension of the I-function investigated by Jangid
et al.[14] and we also study .#-transform for the product of incomplete
I-function and the Srivastava Polynomial. As the incomplete I-function
generalize a variety of incomplete functions like: I-function, Meijer
G-function, hypergeometric function, H-function, I-function, Mittag-
Leffler function [20] and many other functions. Also, the Srivastava
Polynomial generalize various other polynomial like: Hermite polyno-
mial, Jacobi polynomial, Gegenbauer polynomial, Legendre polynomial,
Tchebycheff polynomial, Gould-Hopper Polynomial and several other
polynomials. Hence primary outcomes are significant and can help us to
determine the number of different .#-transforms linked with numerous
kinds of special functions and polynomials.
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It is interesting to note that if we use the equation (B), (@), (lﬁ)
and ([l.9) one may easily obtain the well known transform like Laplace,
natural, Sumudu and Srivastava-Luo-Raina M-transform involving the
incomplete I-function and the family of polynomials as a special case of
our main findings. Also, we can find the stieltjes transform defined in
() by setting the value p = q = 0 in equation ([L.1]) as a special case
of our main result.

Acknowledgment. The authors would like to extend their sincere
gratitude to the editor and reviewers for their insightful comments and
suggestions that raised the manuscript’s quality.
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