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Abstract

In the present paper, the author isto derive the P-transform of Multivariable H-function and general
polynomials.P-transform is useful in reaction theory in astrophysics. P-transform is generalization of many
integral transforms, Multivariable H-function and general Multivariable polynomials are general in nature.
These results discussed here can be used to investigate wide class of new and known results, hitherto scattered
in the literature. For the sake of illustration, some special case have also been mentioned here of our finding.
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l. INTRODUCTION

The P-transform is defined and represented in Kumar and Kilbas [1] as
(PP F)(x) = f D} (xt)dt,x > 0
0

(1.1)

whereD;jff (x) represents the kernel-function
e
B a(l=o) 7—1 p L —xyH
Dy, (x) = VY1 —a(l - B)y"li—e dy, x>0,
0
(1.2)
witht € C,u > 0,p > 0,a > 0,8 < 1, when D;:"j (x) is given by (1.2), P-transform is called type-1 P-

transform. If we use
[e's] 1 _
Dl = [y l—a@ - Dyle st dy, x>0,
0

(1.3)
forre CGu>0,p>R,a>0,8>1,in (1.1) then we obtain a type-2 P-transform. The P-transform of both
types are defined in the space L., (0, ) consisting of the Lebesgue measurable complex valued functions f for
which

* dt ;
nfn”={fo It’f(t)ITT} <o,
(L4)

for 1 < r < oo, T € R. The P-transform of both the types is obtained by using the pathway model of Mathai [5],
Mathai and Haubold [6]. If y = 1,a = 1,8 — 1, we have

limg_; D}'§ (x) = Z (x) (1.5)
whereZ; (x) is the kernel function of theKratzel transform, introduced by Krétzel [12] and given by

K3 (x) = [ Z; (xt) f(©)dt, x>0 (1.6)
where
Zi(0) = [ yTte ™ ™ dy 1.7)
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The transform in (1.6) and its several modifications were considered by many authors. Glaeske et al. [14]
considered a generalized version of the Krétzel transform and its compositions with fractional calculus operators
on the spaces of F,, andF’, 5. Bonilla et al. [7, 8] studies the Kratzel transform in the spaces F, 4 andF’,
Kilbas et al. [2] obtained the asymptotic representation for the modified Kratzel function. Klibas et al. [3]
studied the Kratzel function in (1.7) for all values of p and established it in the terms of Fox’s H-function, when
u=1 p=1, a=1,and B — 1P-transform of both types reduces to the Meijer transform. For u=1,p =

1,a = 1,and B — 1, along with x replaced by %in (1.2) and (1.3), we get

limg_; D}'§ (x) = Z (x) (1.8)
whereK_, (t) is modified Bessel function of the third kind or the Mc-Donald function (see [4], sect. 7.2.2).
Kilbas and Kumar [1] considered (1.3) for u = 1 and established its composition with fractional operators and

represented it in terms of various generalized special functions.

The H-function of several complex variables, defined H. M. Srivastava and R. Panda [10], we will define and
represent it in the following from [1, page 252, equation (C.1)]

2
: ® ™) ™ )
a,a .., «a G LY
H[Zl Z ] = Ho'n:{mr'nr}’V : ( J J )1.17 {( J y] )Lpr}“
gy Zp| =

p.q:{pr.qr} €)) @) ) o)
B, B )Lq:{(dj 5 )W}

(21'[1)7f f ZCIR A | S CACHEALLT) (1.9)

where

_ fo (1 —a + X1 a§)
'Lp(fl, ------ ,fr) ]I'J;m+1 r(a] _ ?:1 a}[fl) l—[}qzl l—v(l _ b] +Z€=1 .Bjigi)
| (1.10)
L TA - ¢ +y/ &) I, T(d — §/¢)

& = ; i i i
f;n+1 F(C/ Y fl) qu tmp LA —df +578)

(i €{123..})

(1.11)
Here, {m,,n,} stands for mq,n4,..,m,,n,. and {(Cj(r)!yj(r))l } stands for the sequence of r ordered
Pr

pairs(cj(l)%(l))l_pl' . (Cf(r)’yf(r))Lp,

The general multivariable polynomials introduced and defined by Srivastava [15] in the following form:
Nl/Ml Ns/Ms

_N s
[x] 2 Z 1)M1 k1 (kl) . %y(ks)A[N kq;...; Ng, kg

k!
kl 0
(1. 12)
whereN; = 0,1,2,...; M;(i = 1,.., k) are non-zero arbitrary positive integer. The coefficientsSA[Ny, ky; ...; Ny, k]
being arbitrary (real or complex) constants.

1. MAIN RESULTS

Theorem 1:1ff € L, .(0,0), zy,..,2.,T€Cu>0,h>0,b> 0,8 <1, be such p > 0 in the case of a type-
1P-transform then

R L VAV A L T A |
N1/Mq Ng /Mg

—N —N, A AR
Z Z ( 1)M1 k1q ( k)IMS SA[lelr w; N, k ] T

=~ k1| ’ ’ kS! pXZf:lbikl‘-i—l
1=
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1 1 ON+2: My, Nl,......;Mr,Nr
T 1blklr(1 57 1) Hyta b1 pror. by X
[a(l - )] ,
Z1xm
[ 2ty
a(-pI=tr TH+u+udi bk, uh h,
Zbkl,hl,...,hr) (1— it ULz biki phy B )( 4,9, .., 814
p p p
_ 1 T+u+uXi_ibk; uh h
Lﬁuh (ﬁ—l_ - ZZH l %%) AT
[a(-pI=1 7

(g '(1)')/1(1))1 p(1)7 T (C'(T)’yj(r))1 P

(D s @, 5"

. (Cl] , 6} ) (d " ’ 6 ' )
2.1)

1Q(1)' " 1,0

Where ]R(ﬁ + 1) > 0 and the coefficients A[N;ky; ...; Nskg > 0] Vi € (1, ..., s) are arbitrary constants, real
or complex.

Theorem 2: If f € L, .(0,), z,...,2,,T€Cu>0,h>0,b>0,8 > 1, besuchp €R,p # 0 inthe case of a
type-2 P-transform then

prHF [H[thhl, ...... Z Sy [y e ,YstbS]]
Nl/Ml Ns/Ms

N. Y, JAS 1
Z Z ( 1)M1 k1 ( ;)'M kSA[lel, ...; k ] ]i I , ,%m
e 1! 5! pXxZi=1biki

1 1 ON+2: My, Ny;
P :Mq,Ny;
THL ZL 1bik; r ([g -1 + 1) HA+2,B+1=P1.Q ;

[a(B —1)]
Zi X~
fa (gD 1M:
a(g-DI" THu+uYi bk phy by 1
( Zbkl,hl,.. h,) (1— . et 7 ; )(1, 0,91
ZrX'_,,T ( 1 _thutpuliogbk ph “h)(b b0, .5
[a(ﬂ—l)]leﬂThi p-1 p P ’ B
® @ ()
(G )1P(1)""'(Cj ' )1,p(r)
W (1) (@ 50
(d )1 (1)""'(df '6]' )]_,Q(T)
2.2)

Where ]R( ) > 0 and the coefficients A[N,ky;...; N;ks > 0] Vi€ (1,...,s) are arbitrary constants, real or
complex.

Proof: To prove (2.1), we consider type-1 P-transform using (1.1) express H- function multivariable and
general multivariablepolynomial with the help of (1.9), (1.12), we obtain

s My, M
PPVE [HZtM, e, Z W ) VD, Y0

=f Dy (e)H[Zyth, ... .., Z thr ]S s [y eh, L, Yotbs]dt
0
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1

-

1 f[a(l—r)]p 1 1 —u

= y 1 —a(l - Byrlie™
@ri) J,

Nl/Ml NS/MS

'[Ll L[ (D ¢i(§i)zi€i>¢(§1,...,fr) klZ:o kszzo (—ngl!wl,kl (—les);ws,ks

1A AT
A[N;kq; ...; Noks] 1 >

k_1! , ...,k_sldfl dfrdy dt

Changing the order of integrations and series, taking —xty =" = v and using gamma function, we get

Nl/Ml Ns/Ms

—-N —N. y, k1 y.ks
= E E Ny S)MS’kSA[lel;...;Nsks]l—,...,S
k! k! k! k!

k1=0 ks=0

1 - | T(XF hi&; + X5 by + 1)
Gy f - | <]:[¢i(fi)zift>¢(fl....,er) s e
Ly Ni=

1
o=l , s 1
[ s 1 - a1 - pyeITT dy |dgy dfy
0

Now, solving inner integral with the help of beta function formula and then reinterpreting the result Mellin-
Barnes contour integral in terms of h-function multivariable, we get the desired result.

On the similar lines, the proof of result (2.2) can be established using the definition of multivariable H-function
(1.9) and type-2 P-transform (1.1).

1. SPECIAL CASES

Ontakinga = 1,u = 1and 8 = 1 inresult (2.1), we have

(i) limg_; P*F [H[thhl, ......  Z ISy [ e, ,YstbS]]
Nl/Ml Ns/Ms

~N (—=Ny) v vk
=N LY M ORIk i e L
ky! k! !

k1=0 k=0

1 O,N+2:M1,N1;.....;My N, x

Z XM
S
T+Y5_ bk hy R
(—Zbiki,hl,...,h,) (1—%%,...,?) (@, 97, ., )
i=1
CRTISHRTEE) NS

@ ORI C)
(Cj 'Y )1,p(1)’ ""(er ’yir )1,P(r)

® ¢ (g ()
(d]. 6 )1,0(1)' ""(dj 5 )1,Q<r)
(3.1)
The general multivariable polynomial reduce to general class of polynomial and multivariable H-function to

Fox’s H-function, then applying u=2 in (2.1), (2.2) and (3.1), general class of polynomial reduces to Hermite
polynomials [13] by setting

Z,X~m

sYIX] = xV/?H, (ﬁ) in this case Ay, = (—1)*, we get

T B | yMN 1 —yv/z(V 1
() B e ey ()] = SEA S ()
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1 1
T+pu+ubk F(l _ ,8 + 1)

[a(i _f)]bk h
|z |@ o coem (1 - @ 4]
Hily s |——m 1 Tp+u+ubk uh
[a1 - A1 (J'Bj)lM(ﬁ 1 ) '?)
(32)
(iii) Ppyﬁ HMN(Zth)(Ytb)HV( J_)] ZV/Z( V)zk( Y)kpr;k+1
1 1

CICEEY) e N )
T+ u+ ubk ,uh) (@

7Xx—h (a;, A)n, (=bk, h) (1 VA N+14

Hﬁ?BIﬁZ kh 1 T+u +pubk uh
[aG8 = D17 | by, B (g =5 ) By B
(3.3)
(V) limgo, PP [N @emy (et H, (2 J_)] e e
T+bk+1h
M,N+2 i (aj'Aj)N' (—bk, h) (1 - —) (a}tAj)N+1,A
Hyo 511 X P
(jr j)lM
(3.4)

Results in (ii), (iii) and (iv) are valid under the same conditions as are required for (2.1), (2.2) and (3.1)
respectively. Putting u=1 in (2.1), (2.2) and (3.1), general class of polynomial reduces to Laguerrre polynomials
[13] by setting

SY[X] = LY(X), inthiscase Ay, = (V;S)

G e get

BToMN b b ) (V+s nf_ 1
(V) Ppﬂ [HA (Zt )LU(Yt )] (V k) k! prk+1

! r( ! +1)
T+u +ubk 1-—
a-p1 ¢ P
| T+ u+ ubk uh

ZX~h (aj'Aj)N!(_bkv h) (1 - )(a]:A])N+1A

H 5 |—— 1 p+ + gk h

ih T+ u+ ubk p )

1-— B — L

[a(1—B)]7 (b B)uu (ﬁ_1 s

(3.5)

; M , vl (V4+s\(nF 1
wiy PPN L (re)] = B, (V _ k) P

1 1
-l 7 TGH)

T+u+ubk uh
zx-n | @A ok (1= P A-)Nﬂ,ﬂ

p
1 ‘r+,u+,ubk ,uh)(

p—-1 p

M+1,N+2
HA+2 B+1

(@G =017 | (B

B)m+1,8 J
(3.6)
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_y\k
i) timg PO [ zemigeren)] = 3 (0 ) S

k=0 V_k k! pxbk+1
T+bk+1h
iz | 2 |@dw (bl ) (1= 222 0, A
A+2B+1 |k o
(b, B

3.7
Results in (v), (vi) and (vii) are valid under the same conditions as are required for (2.1), (2.2) and (3.1)
respectively. The results derived in this paper would at once yield a very large number of results, involving a
large variety of polynomials and various special functions.

V. CONCLUSION

In the present paper, we have obtained the results have been developed in terms of the product of
multivariable H-function and a general class of polynomials in a compact and elegant with the help of P-
transform. Most of the results obtained have been put in a compact form, avoiding the occurrence of problems
of mathematics and thus making them useful in applications.
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