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Abstract-In the present paper we evaluate a number of key Eulerian integrals involving
the H- function of several complex variables. Our general Eulerian integral formulas are
shown to provide the key formulae from which numerous other potentially useful results
for various families of generalized hypergeometric functions of several variables can be
derived. Few particular cases are also considered.

1. INTRODUCTION, PRELIMINARIES AND DEFINITIONS

Well known Eulerian Beta integral

C'(@)I'@)

_ 1 a—1 L \B=I _ .
Bl ®) = [t (-0 tdt= £ o, (11

(where Re(at), Re()>0)

can be rewritten (by suitably manoeuvred) in the form

[ -2 b= 0" dt=(o- 2" B B, (12)

(where Re(a),Re(B) >0 ; a=b)

Since
& (1) { (t- a)}’“
t+v)! = ! L - 1.3

(ut +v)" =(au+v) Z‘B o e i (1.3)
where

(t-ay|

- <1: te[a,b]

With the help of (1.2) we obtain [8, p. 301 (2.2.6.1)]

- a-1 B-1

L (t—2)*" (b - t)P (ut + v)" dt
atp- a-y. (b—aju

=(b-a)*""" (au+v)" B(a,ﬁ)2F1(a+gy;-’w—+v— : (1.4)



bu+v
ar
au+v

RHS of (1.4) is a Gaussian hypergeometric function

where Re(a) ,Re()>0; <n—e(0<e<m);b#a and 2F; occuring on the

Recently Srivastava and Hussain [24] made use of (1.4) in order to evaluate
Eulerian integrals of the multivariable H- function and hence generalize the Eulerian
integrals in terms of an H-function of two variables by Saxena and Nishimoto [10]. In
the present paper we evaluated general Eulerian integrals which not only contain the
results of Srivastava and Hussain [24] but also give many more interesting key
formulas.

The computation of fractional derivatives (and fractional integrals) of special
functions of one and more variables is important because of usefulness of these results,
such as in evaluation of the series and integrals [5,27] derivation of generating functions
[19, chapter 5] and the solution of differential and integrals equations [22, chapter 3 3,
5, 6, 21]. Motivated by these and many others avenues of applications, many workers

obtained several fractional derivative formulas mvolvmg different special functions [4,
10, 20, 21, 23 - 27]

In the latter section of the present paper, it is shown that the general Eulerian
integrals proved can also easily be stated as a fractional integral formula involving

familiar (fractional) differintegral operator , D defined by [4, 7, 11]

B B p)j (x-t) " f(t)dt,(acR;Re(pn)- 0),- e ‘
«DEf(x) = > | N

m “~ -
;ﬁuD" Mf(x),(0=Re() m m‘:N) e e

provided that the integral exists. In fact , whéﬁ q?O, the _‘o;-)‘eer_ratorv
D! =,D! (ueC), x el ‘- e - (1.6)

corresponds to the classical Riemann - L10uv1He fractional derlvatnve (or integral) of
order p (or -p). When at—o the equation (1. 5) may be identified with the definition of
the familiar Weyl fractional derivative (or integral) of order it (or -p) [1, Chapter 13]

In this paper we evaluate general Eulenan integrals involving H- function of
several complex variables, which was:defined by ervastava and Panda [16, p. 271 (4.1)
et. seq.] and studied systematically by them [14~18] For this multivariable H- function,
we adopt the contracted notations ( due essentially to-Srivastava and Panda (16)) which
are used in monograph of Srivastava et. al. [18, p.251 (c 1)]. Thus following the various
conventions and notations explained fairly fully glven “by Srivastava et. al. [14-18, 20,

23].
Let
1 ot Lo Tt (QING))
H HO,n:m1,n1;.~...;mr,nr : (a0, )1 p Y Dhpy (e H5 Py 17
Zi,e.... = N : 1 1) (1 ( :
(20, 2= P PP ariibre |5 | (bl ), 2@ 5, 4@ 50 (1.7

Zy
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denote the H-function of r complex variables 21 ........ z., here for convenience
(a5;04',...,0;") abbreviates the p-member array (aj;ou’....ou 7)., (ap0tp'....0"); (1.8)

while (¢, r;”),,p; abbreviates the array of p. pairs of parameters
(e el 1P R =1, . D) (1.9)

and so on. Suppose , as usual, that the parameters

a,j=1..., 6= P

{ J { p. Jn)j- p‘. : (1.10)

bJ,]:l,...,q,dJ J=L....q.:;Viell,.. . r},

are complex number and the associated coefficients
Frp = herens P =1, - (L11)
B.i=1.. 6(')1—1 ..... q;;Viell,...r},

are positive real numbers such that .

A, Ei i zﬁ<'>+zy§'> —350<0, (1.12)

)=l = 3= 3=

and :

Q=-3 o zﬁ<‘>+zy"> 5 y">+zzs"’ 5 > 8V >0viell..r}, (1.13)

j=n+l J=n;+1 Jm+l

where the integers n,p,q,m;,n;,pi,q; are constrained by the inequalities 0< n < p, =0, 1<
m; < q;, 0<n;<p; (i=1,...r) and the equality (1.12) holds true for suitably restricted values
of the complex variables z,.....,z,

Then it is known that the multiple Mellin - Barnes conteur integral [18, p.251

(c.1)] representing the multivariable H- function (1.7) converges absolutely under the
condition (1.13), when .

|arg(zi)|<%1tQ;;(\7’ie{l,.._.,r}), ‘ o (L19)

the point z=0 (i=1,...,r) and various exceptional parameter value being tacitly excluded.
Furthermore, we have [1, p.131 equation (1.9)].

0(z, |§' ........ lz, |§' ),(max{|z,].......,|z

. . ) (1.15)
O(lz,| ' ...jzr "), (n =0,nun{l;,l,....lz,|} —> ),

H[Z],....Zr]:{

where (with i=1,....,r)
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o Dy /8§D (i =
{‘c;,_mm{Re(d )/8°}(G=1...m,), (1.16)

n, = max{Re(c’ -1)/y{’},(G=1,...n)),

provided that each of the inequalities (1.12), (1.13) and (1.14) holds true.

Throughout the present paper, we assume that the convergence (and existence)
conditions corresponding appropriately to the ones detailed above are satisfied by each
of the various H-functions involved in our formulas which are presented in the
following sections.

2.THE GENERAL EULERIAN INTEGRALS OF THE MULTIVARIABLE
H - FUNCTION

In this section, we shall prove our main general Eulerian integrals involving the
H-function of r complex variables:

b
I (O L t)B_1(u1l + V) (ust +vo) 2 (yqt + 21)51 (yot+ 22)_52
a

z4(uqt + v9)P! (unt + v2) I (y1t +29) 7 (yot + 2p) "
H : dt

z, (ugt +v9)Pr (uot + vo) TPF (yqt + 29) %" (yot + 22) %
=(b—2a)*"""'(au, +v,)" (au, +v,) 2 (by, +z,)" (by, +2,) ™
= B+, +0; B+£,+2,)

x>

£,.£y.05.£,=0 v, ese
71 ) 7 :
i )] Beajy ] ) (Bain, | T [b—a)y,

Zl (aul + \,])pl (au2 + VZ)_p; (bYI -'bzl)ﬁl (byZ + ZZ)¥0]

0,n+4 ‘my,n,;..mmn_
P+4.9+4p;,q;Peqr

z, (au, +v,)” (au, + Vz)_p; (by, +2z,)” (by, +z, )‘U'r

(rl Pis--- ,p,) (-61 Ol Gr), (l-l'z-b;; P15 ,pr) (1-52-b4 (6] o Gr)
(—r1+b1, [ e— ,pr) (—81+b2 Of,p-aens G.-) (1-1'2, P11 ,pr) (1 02,01 ,......., 0',-')

(aj;oc'. ('))“J (CJ, J)lpl ...... (Cﬁr), (r))lpr (2.1
(pr """ (r))lq (d] ) )lq yi=es (d(f) 6gr))].q|r

provided ( in addition to the appropriate Convergence and existence Conditions ) that

min {p;,pi’, Gi, Gi' }>0, (i=1,....,r); min {Re(a), Re(B) }>0; b=a;

. ﬁw a)uy| |(b—a)u,| |(b—a)y, | |(b - wn% |

|au1+vl||au2 +v2||by1+zlllby2+zzl



g _aya-ta -1 1y G ) 34 -8,
1 (t—a)" (b—0" (uqt+ vy (upt +vo) 2 (yst+2z¢9) " (yot +29)
z,(ut+v))" (ut+ Vz)~pi (yit+2z)"(y,t+ Zz)moi
+H’ : Jdt
z(ut-tv, Fiu f+ Vz)np; rt+z) Gyt + Zz)-(Yr

=((Mb- a)“”B" (au1 + V1)r1 (au2 + V2)—r2 (b)1 +24 )51 (by2 + 22)_52
= Blao+£f,+l; B+, +10,)

x 2

0185 85,840 €1 e, 0312,

-y |-y, |*[k-au, | b-a)y, )"
au; +v; by; + z; au, +v, ay, +z,

2;1 (au1 + V‘1)_p1 (31]2 + Vz)pl1 (by1 +24 )_51 (byz + 22)61

O0.n+4 :ny.mqyi.nm;

Hytapeaqppap,

2;1(au1 +v1) P (aup + vo)PT (byq +24) C (bys + 2)%"

(14r1-by; puye..esy pr), (1481-by;o1,......,00), (12, P1secospr)s (B2 011y Gr'),
LR Py pr), (1461;01,....,67), (r2+b3ipi’,.......p), (B2tbaioy’,..., o' ),
: v ) §O
(1-b, B, BO),y (A=) 8 ), b s(1=dD 80), o
(I-a;o,..,a”) :(I-c ; o NN (L 4

provided ( in addition to the appropriate Convergence and existence Conditions ) that

min {p;,pi’, Gi, i’ }>0, (i=1,.....r);
min {Re(a), Re(P) }>0; b=a;

. {(b—a)ull |(b—a)u, | (b - a)y,] (b—a)hl}
au; +v, l Iau2 W ‘ lbyl +z, ! by, +22i
and
Hz,...., z=H [zi,......z]
n=0

Proof of (2.1): We first replace the multivariable H- function on the LHS by its Mellin-
Barnes contour integral [18, p.251 (c.1)] collect the powers of (ujt+vy), (uszt+vs),
(yit+z1), (y2t+2z;), and apply the binomial expansion (1.3). We then use the Eulerian
integral (1.2) and interpret the resulting Mellin - Barnes contour integral as an H-
function of r variables. We arrive at (2.1 [For Y’s use

(-9), {(b—t)y}
=(b . s 23
(yt+2)° (erz)lZ0 o o \byrz | (23)

where
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(b-t)y
by +Z

<1;t€la,b] }

the sufficient conditions of validity of the integral (2.1), which we stated with (2.1),
would follow by appealing to the principle of analytic continuation).

Proof of (2.2) : Proof of (2.2) isilmost same as that of (2.1) stated above and then set
&=-si (i=1,...,y) where &,,..... ,&y denote the variables of the aforementioned Mellin-
Bwrnes contour integral. '

a
3. APPLICATIONS INVOLVING GENERALIZED HYPERGEOMETRIC
- FUNCTIONS

Each generalized Eulerian integral formulas (2.1) and (2.2) has manifold
generality. By specializing the various parameters and variables involved, these
formulas (and indeed their several variations obtained by letting any desired number of
exponents:

decrease to zero in such a manner that both the sides of resulting equation exist) can
suitably applied to derive the corresponding results involving a remarkably wide variety
of useful functions (or proddict of several such functions) which are expressible interms
of the E, F, G and H- functions of one, two and more variables. Say, if we put n=p=q=0,
the multwanable H- function off the LHS of (2.1) and (2.2) would immediately reduce
to the product of r different- Fox’s H- fanctions. Various special cases of Fox’s H-
function can be seen in a monograph of Mathai and Saxena [2, p. 145-159]. Thus it can
easily be derived Eulerian integrals involving any of these simpler special functions
desired. ;

. s
(i) In (2.1) and (2.2), replacing p,, c,, by(-pi), (-oi'y @nd pi, ci, by(-pi), (-ci )

(=1,.....,r) :

respectively, we get the following elegant general Eulerian integrals :

b a-1 B-1 s o 5 =5
L (t—-a)" (b—0" (uyt+vqy)7 (ugt+vy) 2 (yqt+29)% (yot +25) 2

21 0yt +v4)PT (upt +v2)Pi (yst +29) M (72t + 2)° |
+Hl : IR 7

2, (B1t+ V)P (ugt + Vo) (34t +2)% (y ot + 2)%
= -2 auy +v9)" (aup +v2) 2 (byg +29)% by + 2) 2
i Blao+24,+4, B+l +L,)+

2>

£y Lyl =0 bl 5 2,

©-ayu [ G-ay|?[-au|?[ ©-ay, |
aug +Vvy by;+2z¢ | |auy +vo _by2+zz ‘




Zl (aul +vl)pl (au2 +v2)pll (byl +Zl)al (by2 +ZZ )61’
0.n+d:my ny;...m,n, .
HP+4 q+‘1pll G155 Prodr

2, (au, +v)” (auy +v,)” (by, +2,)" (by, +2,)”

(=01 PrgssorsBi)s (0101000500 00 91 e t02 ), 02768, e @ ),

(-r1tby; p1,......pr), (-811D2;01,.....00), (tbspy’,......p"), (B2tbaicy’,......00 ),
! . . S a(D) (D)

(aj,ocj,....,a§>)1,p.( S Yprees (€575 75 g, G.1)
.’ ) . ) s

(s B s B§ Vig .(dj ,Sj | I ; (457,057 )1,

j'ab(t~a)°‘" (b—t)" " (ut+v,) Ut +v,) 2 (y,t+2) (y,t +2,)™>
z, (Ut +v) P (Ut +v,) " (y,t+2,) 7 (y,t Jaﬁzz)fl
+H : dt
z (wt -+, ) (u,t+ v, ) (vt +2,) " (Yt +2,)
=(b—a)“"(au, +v,)" (au, +v,) > (by, + 2,)" (by, +z,) >
© B(@ 6y w4, Btd, wl,)
g VRV

-2 Moy, | M b-au, | k)"
au, +v, by, + z, au, +v, ay, +z,

z,(au, +v,) " (au, + vz)fpi (by,+z,) " (by, +2,)™
0.n+4m;,n;;...mn, . N - n
P+4.q+4:P; .91 P0Gy '

z (au, +v,) " (au, + V,Z‘)ipr (bY; \"i"zzx ) (bY2 H$Zy)

X

(1411 p1,....opr), (1+61 o1,.. c,) (1-r r2,p1 ,...1..,p,’),
(1-62-b4; o1, ,Or ), @, (XJ seeeas ,CLJ( ))1 p- - ‘
(1-62 e} L ,Gr,), (bj 3 Bjy, ..... , J(r))lﬁq i

ety R
(dJ, J)1 g3 (dgr),ﬁgr))] o ’
b ' ) ’
L (b= a)OL_l (b— t)BiI (uit+v) " (ut+v,) ™ (y,t+ _Z.‘Jfl (y,t +,Zz)<52 :
z, (tu, + v, )" (tu, + Vz)-p; (ty, +z, )?"} {ty, +2, )G;

0,0 :my,ny;..mn,
P-9°P1.915--3Pr-qr

Z, (tu, + V)™ (tu, +v,)" (ty, +2,)% (ty, +2,)"
(ajwalj (r))lp .(cl yl)Ipl' """ ( ir)’y(r))]pr dt

(b_pBE’ B(r))lq (d_]’ J)lq S =iy (") 8(r))lq,

=(b-2a)*""(au, +v,)" (au, +v2) " (by, +2,)% (by, +2z,)
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i Bloo+t + 0y Brl, +1,)
X
0 Ve, 0312,

£1,85.83.£,=0

S e-au ] ey, |7 G-au ][y, |
au; +v, by, +z; au, +v, ay, +z,

z]_l(aul + Vl)pl (au, + Vz)pi (by, +z, )by, 2, )(ji

0,4 ‘myp.npl..meng
X Hq+4‘p+4:q|,pl ss9 - Pr

z," (au, +v,)" (au, +v,)" (by, +2,)° (by, +2,)

(1+r3-by; p1,.....,pr), (1+0:1-byio0,......, o), (1-r2-b3; pi',....., pr),
(0 Pl 25 Pe)s (10108500500, (110Dt pr'),
(1-52-b4, Ol ... .G ), (1-b; 5 Bj', ..... ,Bj(r))l q
(1=65 5 O1'sois o), (1-a; o',.....04 " ip
1 gl ) = (r) s(r)
(1-d;,5;), ;> .........:,(l—dj 051,
(1=, ¥ Dip s o ;A=) |7

J:’(t - a)“”l(b - t)B_l (ut+v)" (ut+v,) 2 (y,t+ zl)61 (y,t+ z,_)”62 .
z,(tu, +v,) " (tu, +v,) P (ty, +2,) " (ty, +2,) "

XHO,O mj.,ny; .m,nr
P.q -P1.91+-Pr-9qr

z (tu, +v,) " (tu, + Vz)_p} (ty, +z,) " (ty, + Zz)_o'r

(aJs a; """" a(Jr))]p(C]J7'Y1)1pl aa(cgr)sygr))lpr dt
®;; B;,....,B(j'))l,q:(d;,éi})]‘ql;......;(dﬁ”,&ﬂ”)mr

=(b= a)mB—I (au, +v,)" (au, +v,) ? (by, + Z))Sl (by, + Zz)_SZ
* Bla+€,+£6; B+E,+2,)

x 2

£),£y.,£5,£4=0 fl' ez' £3' 64'

-2y, |"[b-a)y, |7 [ b-2)u, | [Gb-a)y, |
au, +Vv, by, +z, au, +v, by 5z,

HO,4 inp,mp;...0p, My
9+4.p+4:q1.P1% 45 Py

z;‘ (au, +v,) " (au, + Vz)vp’r (by, +2,) ™ (by, + Zz)_a;

(1+11-by; p1yeecnspr), (1481-b2;014,......,00), (1-12-b3; pr's.....pr),
(14135 p1,....,pr), (1485;01,....,6¢), (1-12;p1',...... Pr),

z;'(au, +v,) " (au, + v,) " (by, +2,) "' (by, +z,) "

(3.3)
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(1-62-b4; o1,..... ,Gr'), (1-b; 5 Bj,7 ..... ,Bj(r) )l.q :

(1-82; 61',....,6¢), (1-35; s .06 Nip
1 gl . : (r) si(r)
(1-d;,8)) 4,5 -ooveen ;(1-d;7,877),, (3.4)
1 r r > .
(=G5, T ~vasers s (1=, 1 Vine
(i) In (3.2), setting n=p; n;= épl, ........ n~=pr ; m=1,.......m~1; adjusting gamma
factors in qy,....,q; so that they run from 1 to qy,..........., 1 to q;; in numberator applying

[9, p.32 (9)]; taking 8'=8"'=... =8"=1 and finally replacing (1-a;), (1-b;), (1-c;), (1-d;),
z’s respectively a;,b;,c;,d;, (-z)’s; we get general Eulerian integral involving (Srivastava -
Daoust) generalized Lauricella function of several variables [12,p. 454].

J.:(t - a)av] (b- t)ﬂ_l(ult +v)" (ut+v,) 2 (yt+ Zl)sl (v t+ Zz)_82

Z; (auL +v,) ™ (ag;+ v, e (Y t+z) "' (y,t+ zz)‘Ui
FPP1s Py dt

a1y
z,(au, +v,) " (au, + Vz)‘p'r (yit+2) " (y,t + Zz)_c;

= (b-2a)""""B(a,B)(au, +v,)" (au, +v,) ™ (by, +2,)" (by, +2,)™
,P;,1,0,0,0),

(82, 15 c,0,0,0,1), (a;; a,......,0;,0,0,0,0)1 p,
(625 Gl’, ------ GT"O)O’O’O)a (bj) ﬁjl’ ------ ,Bj(r),0,0,0,0)Lq,

(1), Setenil(G %) Loy > ; ; :

(G TN (SR W ; ; ; ;

P
z (au, +v,) " (au, + Vz)_p; (by, +z) °(by, + zz)"’; s

_ (b-a)uy, B (b-a)u, | |(b-2a)y, | |(b-a)y, 3.5)
au, +v, |’ au, +v, | | by, +z || by, +z, | [ o)
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(iii)  Each of Eulerian integral formula (2.1), (2.2), (3.1), - (3.5) can easily be stated
as a fractional integral formula involving the fractional operator ;D" defined in (1.5),
for b=x (a«<>P) as follows:

D - )P (U x V) (U v,) R (xy, +2,)0 (xy s +2,)
H‘[Zl (ux+v,)" (u,x + Vz)‘p; (xy, +z,)” (xy, + Zz)ici --------
Z, (% +v,) (U, + v,) P (xy, +2,)% (xy, +2,) % |}

=(x= a)wﬁﬁl (alh TV, )rl (auz + "'2)4rz (x)'1 +z, )5| (XYz + Z:) "

; Z‘“: Ba+¢,+£,,B+C,+1,)
Py dy s =0 1,10, (o)

X{+ G- || -y [ x-au, | fa-ay, |
au, +v, Xy, +z, au, +v, Xy; +Z;

z,(au, +v,)" (au, + vz)"pi (xy, +z,)" (xy, + z, ) i
O.n+4:n;.mj.. . n,.m : 5
Hq*4.p+4iq1-m.-j.qrr.p, . (3.6)

Zr(aul +vl)pr (au2 +V2)_p;(XYI + Zl )Gr(xy?_ +Z:) %

D=2 kv X+ va) Oy 7))
H*[z,(u,x +v,)" (U,x +v,) M (xy, +2,)" (xy, Fz,) "

Z,(u,X + V)™ (U,X +v,) 7" (xy, +2,)% (xy, +2,) " |}

........

=(x—a)*"*" (au, +v,)"(au, +v,) " (xy, + ZI)EI (xy, + Zz)_az
= Bla+f,+0,,B+2,+7,)
£,.8,.05.£4=0 £.1,10.1¢ Mie)

: 4 23 5 L,
o _(X*a)u‘ (x—a)Y1 (x_a)uz _(x_a))'2
au, +VI XY, +Zl au, +V2 Xy, +22

z,'(au, +v) ™ (au, +v,)% (xy, +z,) " (xy, +2,)"

X

0.4 :n, ,m,;..n_m
X H > 1> 5, oM
q+4.p+4:q,.p;3--3Q, P,

(3.7)

z'(au, +v,) " (au, +v,)" (xy, +z,) " (xy, +2,)~

D {(X = a)lH (x+v, )" (u,x ""Vz)_r2 ()ﬁ”‘ +z, )5' (y,x+ Zz)“82
H[Zl(ulx + v, (u,x + v, (xy, +2,) " (xy, +2,)% ... ,
2, (% + V)™ (X +v,)% (xy, +2,)% (xy, +2,)% |}
=(x—a)*" " (au, +v,)"(au, +v,) " (xy, +2,)" (xy, +2,)™

. i Blo+t, +4£,,p+EL, +£,)
£,y 05.,=0 210,11, T (o)
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Jex—au " ez | fe-au, |7 x-a)y, |
au, +v, Xy, +z, au, +v, Xy, +z,

z, (au, +v, | (au, +‘~/2)p; (xy, +2,)" (xy, +22)G;

i)

H().n+4,n‘<m|< n,.m,
-G

p+4.9+4p,.q; . Tp, : i
z, (au, +v,)” (au, +v,)” (xy, +z,)" (xy, +z,)"™

o

b
D {(X - a)[H(ulx + Vl)rl (uyx+v,) 2 (xy, +Zl)5] (xy, + Zz):02

Hlz, (0% +v,) ™ (WX +v,) % (xy, +2,) ® (xy, +2,) %
z (ux+v,) P (ux + Vz)“p; (X k7 ) Y2 ) ]}
=(x—a)*"""(au, +v,)" (au, +v,) " (xy, +2,)" (xy, +2z,) "

i , Blatd L PEL, £0.)
(T = f, 'ZZIIS'/4|F(G.)

_ (x-a)u, “(x-a)y, )" _(x—a)u, “[(x-a)y, I‘X
au, +v, Xy, +2, au, +v, Xy, +2z,

X

O.n+4n; . m;...n..m
X H - L £y
q+4.p+49,.p;> 19, -Pr

z (au, +v,) " (au, + v,) " (xy, + Zl)_Ur (xy, +z,) "

.D.” {(x _a)ﬁ_I (ux+v)" (u,x +v,) " (xy, +zl)al (xy, +z, )_»’g:
H.[Zl(ulx +v )P (u,x + Vz)p; (xy, +2,)” (xy, + Zz)ci 3eeeees
z (ux+v,)"(u,x+ vz)p; (xy, +z,)% (xy, +zz)°;]}

=(x —a)*?! (au, +v,)"(au, +v,) " (xy, + ZI)S' (xy, +2, Jr

£ Bla+4,+2,,B+¢,+1,)
0,8, 23.0,=0 g1, 18,18 Ha) #

ey |-y |7 2, | f(x-a)y, |
) au; +v, Xy; +z; - au, +v, Xy, +2,

zl_‘(aul +v,)" (au, +V2)p; (xy, +z,)" (xy, +Zz)u;

H 0,4, m;...n_m_

X
q+4.p+4:9;.p,%..2q, P,

z.'(au, +v,)" (au, +v,)" ()fi, +2,)% (xy, +2,)"

.D.” {(x - a)B_] (ux+v,)"(u,x +v,) 2 (xy, +Zl)61 (xy, + Zz)_82
H” [z] ux+v,)"@u,x+ vz)‘p; (xy, +z,) " (xy, +2,) 7, ......,

Z, (X +v,) " (U, X +v,)  (xy, +2,) " (xy, +2,) % |}

Zl (aul Ly vl)_pl (aul + Vz)_p; (XYI + Zl)70| (XYZ + 22)70’;

(3.8)

(3.9)

(3.10)
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—(x —a)*" (au, +v,)" (au, +v,) 2 (xy, +2,)" (xy: +2,)
= Ba+2, +£,,B+L,+¢,)
a0 0,1, ,'T(a)

£ £
(x —a)u, “ ((x-a)y, - (x—a)uz} 3{(x—a))’z} 4
I _
au; +v, xy; + 2 au, +v, Xy, + 25
z; (au, +v,) ™ (au, + Vz)im (xy, +2,) " (xy, +2,)"
5¢ I_IO,JA:n,,m|;..“;n,,;nr (3.1 1)

q+4,p+4:q1,Py5-30r Pr , &
= = = Aor 7 r
z_'(au, +v,) " (au, +v,) " (xy, +z,) " (xy, +2,)

X

D —a) " (U, x + v,) (U +v,) T (xy, +2) (kY +2,)

z,(ux+v,) " (u,x +V:)_p; (xy, +z,) " (xy, +Zz)_0;

@

FP3P| w3Py
991~-~-9r

z (ux+v,)"(u,x+ vz)*p; (xy, +z,) 7 (xy, + Z, )"

=(x- a)aw_] B(o, B)(au, +v,)" (au, + v,) 2 (xy, +z )8l (xy, + Zz)‘s2
-F::;li'flﬁlz:iﬂigigﬂ (Z, (au, +v,) " (au, + Vz)im (xy, 2 " (xy; + 2 )7“; :

......... ,(z,(aul +v,) " (au, +v,) ™ (xy, +2,) " (xy, + Z, 7, (3.12)
_(X—-a)ul _(X_a)uz (x—a)y] (x_a))'2
au, +v, || au,+v, | | xy,+z | | xy, +2,
Where the multivariable function parameters in (3.6)-(3.12) are precisely the same as
those displayed on the RHS of (2.1), (2.2), (3.1)-(3.5) respectively. The condition of
validity of Eulerian integral formulas (3.1)-(3.5) and (3.6)-(3.12) can easily be derived
from their parent formulas.
(iv)In (3.2), (3.3),(3.5) and (3.9) puttingr, =8, =8, =p, =0, =0, =0;
r, =8, =p; =0, =0; we get elegant results (2.1), (2.5), (2.3), (2.6), (3.9)-(3.12), (3.14)
of Srivastava and Hussain [24] respectivly. Hence inturn the results of Saxena and
Nishimoto [10].
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