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TWO-DIMENSIONAL GENERALIZED WEYL FRACTIONAL CALCULUS
PERTAINING TO TWO-DIMENSIONAL H-TRANSFORMS

V. B. L. CHAURASIA AND AMBER SRIVASTAVA

Abstract. The aim of this paper is to establish a relation between the two-dimensional H-
transform involving a general polynomials and the Weyl type two-dimensional Saigo operator of

fractional integration.

1. Introduction

Our purpose of this paper is to establish a theorem on two-dimensional H-transforms
involving a general class of polynomials with Weyl type two-dimensional Saigo operators.
The results established here are basic in nature and include the results given earlier by
Saigo, Saxena and Ram [19], Saxena and Ram [22], Nishimoto and Saxena [12], Saxena
and Kiryakova [21], etc.

2. Fractional Integrals and Derivatives

An interesting and useful generalization of both the Riemann-Liouville and Erdélyi-
Kober fractional integration operators is introduced by Saigo [14], [15] in terms of Gauss’s
hypergeometric function as given below.

Assuming that a,b and ¢ are complex numbers and let € Ry = (0,00). Following
[14], [15] the fractional integral (Re(a) > 0) and derivative (Re(a) < 0) of the first kind
of a function f(x) on R4 are defined respectively in the forms

—a—b i
,b,c T a— t
Iy, f = m/o (x =)' 9F(a+b,—ca;1 — E)f(?f)clt7 Re(a) >0 (1)
dn
= LT 0 < Re(a) <1 (n=12,..), (2)

where oF («, §;7; .) is Gauss’s hypergeometric function. The fractional integral (Re(a) >
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0) and derivative (Re(a) < 0) of the second kind are given by

1 oo

Tt =g [ =0 R b s = DO Re(a) >0 ()
n

= (—1)”%[;37}’_”’%, 0<Re(a)+n<1(n=12...). (4)

The Riemann-Liouville, Weyl and Erdélyi-Kober fractional calculus operators follow as
special cases of the operators I and J as detailed below.

Rt =1 f = s [ (o= 00 0, Rela) >0 )
:ddn RiT'f, 0 <Re(a)+n<1(n=1,2,...) (6)
W f = Joeef = %/:o(t—x)a_lf(t)dt, Re(a) > 0 (1)
=(-1)" WW“+"f,O<Re()+n§1(n:1,2,...) (8)
Eyof =130 f = F(W)C /Om(x — ) e f(t)dt, Re(a) >0 (9)
Koo f = Jo0ef = Fx—)/m(t—x)altacf(t)dt, Re(a) > 0 (10)

Following Miller [11, p.82], we denote the class of functions f(z) on R4, which are
infinitely differentiable with partial derivatives of any other behaving as 0(|z|~") when
x — oo for all n, by U;. Similarly we denote the class of functions f(x,y) on R4 X
R, which are infinitely differentiable with partial derivatives of any order behaving as
0(Jz|~™, ly|~™) when z — oo, y — oo for all n; (i = 1,2) by Us.

The two-dimensional Saige operator of Weyl type fractional integration of orders
Re(a) > 0, Re(y) > 0 is defined in the class Us by

I y Tt / / J L (1 — )75 by
X oFi(a+b,—c;a;1— ;) oFi(y+ 0, —p;y; 1 — %)f(&w)dsdw (11)

where b, o, ¢, p are real numbers. More generally, a Saigo operator of Weyl type ftactional
calculus in two-variables is defined by the differ-integral expression

m+n ..b m-+n
a,b,c 1v,0,p — (*1) +acy 0 / / a+m 1 y+n—1
Jl o Jy o [f(IE, y)] F(a + m)F('y +n 0xm8y 5= :E (w y)

xs w7 G P (a+b,—c;a;1 — ;) 2F1(y 40, —p;y; 1 — E)f(s, w)dsdw}, (12)

for arbitrary real (complex) a and v, m,n = 0,1,.... For f(x,y) € Ua, this differ-integral
exists and also belongs to Us [11, p.82].
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In particular, if Re(a) < 0, Re(y) < 0 and m,n are positive integers such that
Re(a) + m > 0, Re(vy) +n > 0, then (12) yields the partial fractional derivative of

[z, y).
Letting b = o = 0, (12) yields the Weyl type Erdélyi-Kober operators in two-
dimensions:

Kt Kb lf (@ y)] = Ta 1) 80 1 ()]

( 1)m+nxcyp am+n
I'(a +m)T'(y + n) dzmoy"

/[ J/ ) () w1 (s, w)dsdu | (13)

3. Two-dimensional Laplace Transform and H-Transforms Involoving a Gen-
eral Class of Polynomials

The Laplace transform (g, k) of a function f(z,y) € Us is defined as

o) = Llf@yigntl = [ [ e ydsay (14
where Re(g) > 0, Re(h) > 0.

Similarly, the Laplace transform of f[pva? — u?H (x — u), ¢\/y? — v2H (y — v)] is defined
by the Laplace transform of F(z,y), where

F(z,y) zf[p 2?2 —u?H(x —u),q y2—v2H(y—v)}, x>u>0; y>v>0 (15)
and H(t) denotes Heaviside’s unit step function.

Definition. By two-dimensional H-transform ¢(g,h) involving a general class of
polynomials of a function F(z,y), we mean the following repeated integral involving two
different H-functions with a general class of polynomials

My ,N1,M;Ms,No, M’ . .
¢(ga ):QSPll,Qll,N P2’222 ?V/ [F( ) « ﬂ,ga ]

My, N (aj,05545)1,n1 (25,05 Ny +1,Py

/ / (g2)* " (hy)” ™ Hp) o, [( z)" }

(b5,85)1,0m4 ,(b5,853B5) by +1,Q1

Mo N (¢j5#53;C5)1,N55(Cj,K5) Ny+1, P /
SN (g2) Yy ()| 77 T T ()
(dj,75)1,M5,(d;,753D;) My +1,Q4

x F(z,y)dzdy (16)

Here we suppose that v > 0,0 > 0,r; > 0,r2 > 0; ¢(g,h) exists and belongs to Us.
Further suppose that

1 1
|arg ¢"| < §T17r, |arg h™| < §T27r, (17)
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where
My Ny Q1
To= 13+ Aja;— > Bl - Z a; >0,
j=1 j=1 j=M;+1 j=N1+1
Mo N2 Q2 Ps
T =) |5l+> Cie;— > IDjml— > k>0
j=1 j=1 j=Mz+1 j=N2+1

The H-function appearing in (16), introduced by Inayat-Hussain ([6], see also [2]) in
terms of Mellin-Barnes type contour integral, is defined by

—M,NT |(@a5545)1 N8, (aj,0;)N11,P 1 P00
H {z }:—/ W(e)Ade, 18
PQ (0,85)1,: (05,8538 ) M+1,Q 27 J oo (©)z"de (18)
where
M N
[ITe; -s8¢ H{F(l—ajJrajE)}AJ
U(E) = —5— = : (19)
I Ta-2b+s¢ H [(aj — a;€)
j=M+1 j=N+1

which contains fractional powers of some of the I'-functions. Here and throughout
the paper a; (j = 1,...,P) and b; (j = 1,...,Q) are complex parameters, ¢o; >
0(Gi=1,...,P), 8, >0 (j =1,...,Q) (not all zero simultaneously) and the expo-
nents A; (j=1,...,N)and B; (j =M+1,...,Q) can take on non-integer values. The
contour in (18) is imaginary axis Re(§) = 0. It is suitably indented in order to avoid
the singularities of the I'-functions and to keep these singularities on appropriate sides.
Again, for A; (j =1,...,N) not an integer, the poles of the I’-functions of the numerator
in (19) are converted to branch points. However, as long as there is no coincidence of
poles from any I'(b; — 8;¢) (j =1,...,M) and I'(1 — a; + ;) (j = 1,..., N) pair, the
branch cuts can be chosen so that the path of integration can be distorted in the usual
manner.
For the sake of brevity

M N Q P
T:Z|ﬂj|+ZAjOtj* Z |Bjﬂj|7 Z Oéj>0. (20)
j=1 j=1 j=M+1 J=N+1

Further, a general class of polynomials appearing in (16), introduced by Srivastava ([23],
p-185, eqn.(7)), is defined by

s¥@) = > M g1y g, (21)

where M is arbitrary positive integer and the coefficient A[N, s] is arbitrary constant,
real or complex.
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4. Relationship Between Two-dimensional H-Transform Involving a General
Class of Polynomials in Terms of Two-dimensional Saigo Operator of Weyl
Type

To prove the theorem in this section, we need the two-dimensional H-transform
#1(g, h) involving a general class of polynomials S¥ [x] of F(x,y) defined by

M1+2,N1,M;M+2,No, M’ . .
¢1 97 ¢P11+2 Q11+2 N; 1232-‘4-2 Q22+2 N’[f( )aaaﬂagah]

1 1575 M1+2,N1
// (gz)*~ h?/ﬁ Hp, 2,0, +2

, (aj,oj3A5)1,n75(aj,05) Ny +1, P, (1—a—s1t1,71),(a+btc—at1—s1t1,71)
1
X [(gx)

| ¥ (go)"}

) (¢j>853C5)1,N5,(Cj,K5) No+1,Py ,(1*ﬁ752t2ﬂ“2),(V+U+ﬂ*ﬁ+1752t2ﬂ2)}

(bj,85)1,07 (b—a+1—s1t1,71),(c—at+1—s1t1,m1),(b;,85;B5) My +1,Q1

Ma+2,N.
XHP22+2 Q22+2 {(hy)r

(dj,75)1,Mq,(0—B+1—=s2t2,r2),(p—B+1—s2t2,72),(d;,75;D5) My+1,Q4
X SN {(hy)"*}F (x, y)dwdy, (22)

where it is supposed that ¢1(g, h) exists and belongs to Us as well as r; > 0, r2 > 0 and

other conditions on the parameters, in which additional parameters a, b, 7y, g, ¢, p included
correspond to those in (11).

Theorem 1. For Re(a) > 0, Re(y) >0, u >0, v >0, r; >0 and ro > 0, also let
@(g,h) be given by (16), then the following formula

To S T3 [6(g, )] = (g, 1) (23)
holds, provided that ¢1(g,h) exists and belongs to class Us.
Proof. Let Re(a) > 0, Re(vy) > 0, then in view of (11) and (16) we have

SRR

// (s — g)2 (w — h)V~Ls—a=by=7—0

h
xaFi(a+b,—cal = L)aFy(y + 0, —psys 1 — = )(s, w)dsduw
S w

— gbha > > S—a—bw—'y—a s — a—1 w— v—1
- r(a)Pm/g /h (s =) {w=h)

h
xoF1 (a + b, cal——)F1(7+a —p;v; 1 — w)

/ / Sl’ a 1 wy ﬁ 1HP11,7C§/;1 [( )

(€5,655C3)1,N2,(C5,K5) No+1,Py

(aJ’aJ7Aj)17N1 1(a1'70‘j)N1+1,P1:|

(0585)1,my (05585385 ) My +1,Q,

| S {(wy) P (@, y)dody bdsdw, — (24)

SN {(s2)"}

(dj.75)1,M55(d5,755D;5) Ma+1,Q4
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On interchanging the order of integration which is permissible, and on evaluating the s-
and w-integrals through the integral formula

i (aj7aj?Aj)1,N7(ajaaj)N+1,P:|

Sﬁ/{/ {zskl tds

o0
L _ T —M,N
/ s (s—x)" ! oFi(r,wiv, 1—==)Hp [zs
x s (bj,B5)1,m,(b;,853B5) M+1,Q
(aj7041'?Aj)l,m(aj,aj)N+1,P7(M+V—T—k's/,k),(u+u—w—s/k’7k)}
)

I'(v)=m4+2,N
= —( ) 2 [z:ck (25)
(0;,85)1,m,(p—5"K' k), (ptv—r—w—s"k'" k), (b;,B5;B5) M+1,Q

i 1 P2.Q+2

where Re(v) > 0, Re(u—+v+ 20 ]af)) >0, Re(p+v—r—w+rd ]af)) >0, |argz| < 377
(T is given in (20)). (25) can be established by means of the formula [4, p.399]

()T (p)T(y+p—a—p)
Ty+p—a)l(v+p—05)’

1
/:B” Y1 —2)Pt 2P (e, By 2)de =
0

for Re(y) > 0, Re(p) > 0, Re(y+ p— a— ) > 0. The left hand side of (24) becomes

= [t

—M;+2,Ny . (aj,a;345)1,8, (aj,05) Ny +1,P; ,(L—a—s1t1,71),(a+btc—a+1—s1t1,r1)
HP1+2 Q1+2 {(QCE)
(b5,85)1,Mmy ,(b—a+1—=s1t1,r1),(c—a+1—s1t1,71),(b;,085;B5) My +1,Q1
M t
xSy {(gz)"}

—=M32+2,N2

(¢5,653C3)1,No(Cj,Kj ) No+1,Py (1—B—s2ta,r2),(v+o+p—B+1—s2t2,m2)
xH (hy)"™
Py42,Q2+2 Y

(dj,75)1,Mq,(0—=B+1—=s2t2,r2),(1—B+p—s2t2,r2),(d;,75;D5) Mgy+1,Q4
x SN {(hy)'2 } F (2, y)dady

. Mi42,Ni,M;M2+2,Na, M’ ) ]
- ¢1P11+2,Q11+2,N;;’2+2,52+2,N’ [F( ) aﬁv 9, ]

= ¢1(g,h) = R.H.S. of (23).

Since the two-dimensional Weyl type Saigo operators J;;&CJJ”&;” preserves the class Us,
it follows that ¢1(g, h) also belongs to Us.

It is interesting to note that the statement of Theorem 1 can be easily extended for
arbitrary real a,~ by using the definition (12) for the generalized Weyl type fractional
calculus operators and differentiating under the signs of the integrals.

5. Interesting Special Cases
Taking ¢ = p = 0 in Theorem 1, we have the following Theorem 1(a).

Theorem 1.(a). For Re(a) > 0, Re(y) >0, u >0, v >0, r >0, r2 >0 and also
let ¢(g,h) be given by (16), then the following formula

Je0T 0 g(g, b)) = ¢a(g, h), (26)
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holds, provided that ¢2(g,h) exists and belongs to class Us, where ¢o is represented by
the repeated integral

P2lgh) = / i / " gy

—M;+1,N; (aj,aj;45)1,n8q,(as,05) Ny +1,P; s(aFb—a+1—s1t1,71)

XHP1+1,Q1+1 [(gx)m

M t
| ¥ gy
(bj,85)1,07 ,(b—a+1—=s1t1,71),(b;,85;B;) My +1,Q1
—Ms+1,N> o (¢j,£53C3)1,N5(Cj,65) No+1,Py (Y HO—B+1—52t2,72)
XHP2+LQ2+1 (hy)

(dj,m5)1,Mq,(0—P+1=82t2,72),(d;,75;D5) My+1,Q5

x SM {(hy)'2} F(w, y)dxdy, (27)

For A; = Bj = 1, the H-function in (18) reduces to Fox’s H-function [5], [9] and then
Theorem 1(a) reduces to

TE0T1 7069, h)] = és(g. ) (28)

provided that ¢3(g,h) exists and belongs to Us, where ¢3 is represented by the repeated
integral

(ap;,ap; ),(a+b*a+1751t1,7“1)}

0o oo
h) = a=lp, B—1pMi+1,N; [ ry
¢3(g ) /u /U (gx) ( y) Pit1,Qutl (gx) (b—a+1-s1t1,71),(bQ,8q,)

(cpy ,HP2)7(’Y+U—5+1—82752,7"2)}

xS¥{(g2)"™ YL 00 [ ()™

(07ﬁ+1752t2,r2),(dQ2 ,TQ2)
X SN {(hy)"*} F (z, y)dedy, (29)

On employing the identity

M,N{

(ap,1) M,N
P.Q } G {*’”

ay,...,ap
x fr—
” ]
(ba.1) Q

(30)

b1,...,bq

we see that the two-dimensional H-transform reduces to the corresponding two- dimen-
sional G-transform U(g, h) defined by

M1,N1,M;M3z,N2,M’
W(g,h) = Gpthll,N;PQ,EQQ,?v/ [F(2,y); o, B5 9, h]

o R R [P R D R
XG%%\E [(hy)TZ . d: }S’%l{(hy)tz YF(x,y)dzdy (31)

provided that U (g, h) exists and belongs to class Us, where r1 and ro are positive integers,
u>0,v>0 P <Qi, P, <Qq |argg™| < T127T and |argh™| < TZ’J with Ty =
2Ny +2My — Py — Q1 and T§ = 2Ny +2My — Py — QoG] appearing in (30) and (31)
represents Meijer’s G-function whose detailed account is available from the monograph
of Mathai and Sazena [8].
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Thus we obtain the following Theorem 1(b).

Theorem 1.(b). For Re(a) >0, Re(y) >0, u >0, v > 0, r1 and ry being positive
integers and also let W(g, h) be given by (31), then the following formula
To ST [ (g, b)) = Wa(g. h), (32)

holds, provided that Uy(g,h) exists and belongs to class Us for other conditions on the
parameters, in which additional parameters a,b,y,c, o, p included correspond to those in
(31). Here

Wi(g,h) =1 "y /uoo /ﬂm(gw)al(hy)ﬁ !

XGM1+2’N1 ( :L.)Tl ai,...,ap; ,A(r1,—a—sit1),A(r1,a+b+c—a+1—s1t1)
Pi+2,Q:+2|\9

M t
}SN {(gz)™}
A(Tl,b*OLJrl*Sltl),A(T1767Q+1751t1),b1,H‘,le

Cl,ye.0,CPy A(Tz717ﬁ752t2)7A(T27v+a+p*6+1752t2)}

Ma+2,N
XG g ve {(hi‘/)m

A(re,0—B+1—s2t2),A(ra,p—B+1—s2ts),d1,...,da,
xS {(hy)?} F (. y)dedy, (33)
and the symbol A(n,«) represents the sequence of parameters
a a+1 a+n-—1

5 geeey

n’ n "
On taking c = p = 0, (32) becomes
JEb0 T (g, h)] = Wa(g, ) (34)

provided Wa(g,h) exists and belongs to class Us, where Wy is represented by the integral

(g, h) =i "ry” / OO / " (ga)o ()

|ar e Alratb—atl—sit)
S [ N S (R

ClyeesCry Ara,y+o—B41—s2t2)

XG%ﬂEé\ZFl [(hy)” A(ra,0—B+1—s2t2),d1,....do, }
X SN {(hy) "} F (2, y) dvdy. (35)

On using the representation of the Whittaker function [9)]
G% (m e ) =72 W, 5(z), (36)
3+6,5—8

we find that the two-dimensional H-transform involving a general class of polynomials
reduces to the two-dimensional Whittaker transform

Us(g, h) = Wk, [f(z,y); o, B g, h]
/ / (g2)* " (hy)® eXP[*%(ngrhy)}WA,u(gw)

SN {(g2)" YW o (hy) SN { (hy) "} F (w, y) daedy (37)
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provided that Re(g) > 0, Re(h) > 0 and U3(g,h) exists and belongs to Us.
The Whittaker confluent hypergeometric function appearing in equations (36) and (37)
is defined by the integral equation [24,p.340]

e _l_)\_;’_lt w )\Jr/‘l’i% —w
Wiu(x) = 7 w2 (1—1——) e~ "dw, (38)

where Re(3 — X+ p) > 0.
Theorem 1.(c). There holds the formula
JELe T TP (Wa(g, h)] = Wa(g, ) (39)

provided that
1-\,1—a—si1ti,a+b+c—a+1l—s1t1 :|

Wy(g,h) = /:o Aw(gx)"‘_l(hy)ﬁ‘lG??; {(yw)‘

b—a+l—siti,c—at+l—siti,2+u,3—p
1-X\,1—B—sate,y+o+p—B+1—sats
% SM{(gz)t G4’0[h ‘ }
N{(g ) } b ( y) o—B+1—saty,p—B+1—sata, 5 +pu’, 5 —p'
X SN {(hy) "2} (x, y)dady, (40)

exists and belongs to class Us.
On taking b =0 =0, (39) becomes

‘];,70050‘]}7:&;p [\Ili(ga h)] = \115 (ga h) (41)

provided that

1-Aa+c—a+1—s1t1

(oo} oo
e B e (| A 2 (o1
u v cC—Q —S '3 )3~
1=, y+p—B+1—s2ts ,
<G5 (hy)| T | s )y (@, ) ddy, (42)
p7ﬁ+1*52t27§+ﬂl,§*ﬂl

exists and belongs to class Us.

6. Some Interesting Known Deductions

(i) On taking A; = B; =1, N = N’ =0 in Theorem 1, we arrive at the result obtained
by Saigo, Saxena and Ram [19, p.67].

(ii) For Aj =B;=1and N = N’ =0 = c¢ = p in Theorem 1, we have a result earlier
proved by Saxena and Kiryakova [21, p.136].

(iii) Letting N = N’ = 0 = ¢ = p in Theorem 1(b), we get a result earlier given by
Nishimoto and Saxena [12, p.25].

(iv) When N = N’ = 0 = b = o in Theorem 1(c), we find the reuslt earlier given by
Saxena and Ram [22, p.28].
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7. One-Dimensional Analogue of Theorem 1

The following one dimensional analogue can be established on the similar lines as
given in Theorem 1.

Theorem 2. Let ¢(g) be the one-dimensional H-transform involving a general class
of polynomials of F(x) defined by

(9) = pgn [F(@)iag)

= /uoo (gz)* 'Hpy [(gw)’“

(aj,053545)1,n8,(aj,05)N+1,P

s )Y F(x)dz, (43
(b,.,gjh,m,g,.;B,.>M+1,Q} M {(g2) Y F(2)dz, (43)

provided that ¢(g) exists and belongs to class Uy, where r > 0, |arg g"| < %Tﬂ;

F(x) = f(a\/ x? — UQ)H(IL' —u). (44)

For Re(a) > 0, u> 0, r > 0 and let ¢1(g) be defined as

(aj,aj;A5)1,~n,(a5,05)N+1,P,(l—a—st,r),(a+btc—at+1—st,r)

oito)= [ g0 TR (e
Y P2 Q2 [, 5,y ars(b-ak 1 stir) (et 1= st (55.B53B s w1,
x SNV {(g2)'}F (w)da, (45)
then the following formula
J— 7b, -
Tgo0 [6(9)] = ¢1(9), (46)
holds, provided that ¢1(g) exists and belongs to class Us.
b [ee]
—a,b, C g a a— g a,b,c
Here J ., =@ /g o=t S Fi(a+ b, —ca;1 — E)f(t)dt =g"Jebef.

Special Cases

(i) For A; = B; = 1, the H-function in (18) reduces to Fox’s H-function and then (46)

becomes
a,b,c

T g0 [0(9)] = 2(9), (47)
provided that ¢2(g) exists and belongs to class Uy, where

oo . . )
a—175M+2,N [ ” (ap,ap),(1—a—st,r),(a+b+c—a+l—st,r)
= H
$2(9) /u (92)* " Hpgg42|(92) (b—ocb1—st. ), (cmact 1—st.r) (b, B)
<53 {(g)'}F () (48)

Further, for o; = 8; = 1, the Fox’s H-function reduces to Meijer’s G-function and
then (47) yields the following Theorem 2(a).
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Theorem 2.(a). For Re(a) >0, u >0 and Let
M,N,M'
¢3(9) = Gpo n [F(2); 9]

= [ a6y [y

alv»»»,aPi|

SN {(g2)"}F (x)de, (49)

b1,....bq

where M + N > %, largg™| < (M + N — PLQQ)W and P < @Q, be the one-

dimensional G-transform involving a general class of polynomials of F(x) and ¢3(g)
belongs to class Uy, then the following formula

—a,b,c

T gioe [03(9)] = ¢a(9), (50)

holds, provided that ¢4(g) exists and belongs to class Us. Here

a1,,.,,ap,A(T,17afst),A(T,a+b+c7a+175t):|

da(g) =r"" / (92)* ' GrLr s {(gw)’“

x SM {(g2)'} F () de, (51)

A(r,b—a+1—st),A(r,c—a+1—st),b1,...,bg

(ii) For b =0, Theorem 2 reduces to the following Theorem 2(b).

Theorem 2.(b). Let ¢(g) be given by (43) and let

—a,0,c

Ky f=Jg00 [ (52)

be the one-dimensional Erdélyi-Kober operator of fractional integration defined by
(10), then the following formula

K5 16(9)] = ¢5(9), (53)
holds, provided that ¢5(g) exists and belongs to class Uy, where > 0, u > 0 and

e —M+1,N
= ) H , [ z)"
b5(9) /u (9) P+1,0+1|(97) by )t at (et sty s B nr e

x SM {(g2)'}F () de, (54)

(aj,c ?Aj)l,Ng(aj7043')N+1,Pg(a+5*a+1*5tﬂ")i|

Deductions

(i) Taking N = N’ =0, A; = B; = 1, (46) reduces to the result obtained by Saigo,
Saxena and Ram [19, p.70].
(ii) If we take N = N’ = 0 in (49), we arrive at the result obtained by Saigo, Saxena
and Ram [19, p.71].
(iii) On taking A; = B; =1, N = N’ = 0 in (53), we get the result earlier proved by
Saigo, Saxena and Ram [19, p.71].
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On account of the most general character of the H-function and a general class of

polynomials, a large number of interesting particular cases of the results established in
this paper can be given by suitably specializing the parameters of the H-function and
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