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ABSTRACT
In the present study three results concerning the Exton’s generalized quadruple

hypergeometric functiongg E([;]) of matrix arguments have been given and a

transformation relation has been given for the Eﬂcgégfg]) function as was
stated in our previous paper [7]. A transformation relation and two cases of

reducibility have also been discussed formg')- function of matrix arguments

and a result has been established for the generalized Srivastava fm@i’&ﬂ of

matrix arguments along with some special cases of the E}ﬁblé's(g) and

(k) (n) (K) e(n) - -
(2)ED and the Chandel 1)EC functions of matrix arguments.
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INTRODUCTION
The Exton’s generalized quadruple hypergeometric functi{?l%E(S) and

%g Egn) of matrix arguments were introduced by us in our previous studies [7,12].
In this paper we have established more results concerning these functions besides

some results for thé)l(Dn)- function of matrix arguments and the generalized

Srivastava functiori-lgm) of matrix arguments. All the matrices appearing in this

paper are (pxp) real symmetric positive definite matrices and the meanings of all the
other symbols used are the same as in the works of Mathai [2,3].

1. The Exton’s ((l% ([;]) EgE( ) Functions
THEOREM 1.1:
k
BED @a.f e Bic e T %)
r (C)

— I ‘U‘a (p+1)/2Mz'a— (pr l)/&
I' (a)l' (a)’ (c- a a)[

+uy3<ly/v2_bk

. b
|-u-veaan 1)% +U %xlu %2

-b -b
I+V}éxk_i_l\/}/2 +V}/3(|¥}/2

where U= U> 0, v= VI> 0,and xU+V <land

k+1 n
dudv. ... @€.1)

forRe(a,a,c- & a3y (p 1/2.
PROOF: Taking the M-transform of the right side of eq.(1.1) with respect to the

varlablele,---,X nand the parametepﬁ,--- ,pnrespectlvely, we have,
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Applying the transformations,

Y :U%xiu%, Y =V Yx N Fauith dv, = [P/ gx.
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to the expression (1.2) and then integrating out the variédll,es- : Yn by using a
type-2 Beta integral produces,
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Using this expression on the right side of eq.(1.1) and then integrating out U and V
in the resulting expression by using a type-1 Dirichlet integral produces

M[ EgE g])] as given by eq.(3.1) of the authors’ paper [12].
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THEOREM 1.2:
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PROOF: This theorem is a limiting case of the theorem (1.1) and the result in
eg.(1.4) then follows by using the theorem (4.3) page 63 of Mathai [3] while, that in
eq.(1.5) follows by the use of the theorem (4.8) page 65 of Mathai [3].

THEOREM 1.3:
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PROOF: Taking the M-transform ofth@z- function on the right side of eq.(1.6)
with respect to the variablé(sl, e, X nand the parametepal, “Pp respectively,

we obtain,
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Making use of the transformatlons
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in the last expression gives,
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Now applying another sets of transformations,
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Substituting this expression on the right side of eq.(1.6) and then integrating out

Ul’"' : Un in the resulting expression by using a Gamma integral gives

M[ EgE gﬂ] as given by eq.(3.1) of the authors’ paper [12].
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PROOF: To prove this theorem we first define t&%Eg])- function through an

integral representation:
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and then suitably interpreting the resulting expression in the light of eq.(1.12).
Similarly the result in eq.(1.10.k) follows from eq.(1.12) by the use of the
transformations
Up=VpUp=Vo Uy m=V= VU g 7Ve 1Y 07V
To obtain the result in eq.(1. 10.(k+1)) the transformations are

U=V Ui Vie Vet S Vg Vil e o™V 20V 07Voq
while those for the result in eq.(1.10.n) are
U=Ve UiV dY ™ Ve 17 Vig

The result in eq.(1.11) is a combination of the above two categories of
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Up=Vp Ui =V Ui ==V = VUi Vg U 7V
U1 Vit Vi 117 Vi e Vi 7 Vit 7 VY e 1T

Vk+j+1,~-,Un:Vnwhere]s < kandk g - k;

and by observing that,

|+x1y2Vf<1yZ+...+xi/g/ X {_V21+x i/va VoV X 2/2+
%V X%+ +X}/3/k)(5/2+x)/31/k+)l(/yz+ /YZ

|+1 I+ 1+l k+1 ' k+ j—1><

X% +X512j(| Va7V X }/2 }/2&/ k+j+L /1/2

k+j-1 k+j k+j k+j+l

G2




4 | +( +Xi +Xk+j) _}éxl—X? %£X19{) }/Zx

= I+Xi +Xk

k j)_}é+"°+(| G X _%@(' Ey }/g/i O %
X(1+X; +X %—(I X X y&%(/x }/%I K Xy _}/2+

o,
(XX ) %(Xk X)) }/a/k(xk X3 yg' K Xy T2,

(|+Xi +X

(1+X; +X %(x —X)}/Z\/I 4X }/%Hx +X

i k+j)

(1+X; +Xk+j)_%(x XK+ ya’kﬂ(x K+l X yz"

K+

)_}é+...+(| X XD %(Xkﬂa Xj 4 }/2/

(|+Xi+xk 4]

(Xk+j—1 + %(I +X; X J) }/2—(| XX %xzéjvkﬂxk};
AWK +X0 4 ) 2, | k) %(Xkﬂﬁ Xk " Fhsja
(Xk+j+1_x -)%U +X. +Xk+j) _}/2+...+(| +)(i +Xk+j) _}/Zx

(X, =X %v X }%a +xi+xk+}_}/2

where)ﬁ - )ﬁ >0, forl=1;-- ,i— 1;)§n - )ﬁ > 0, forme #+1,---,k;

Xr -X >0, forr =k +1,--- ,k+ j—-1; XS—Xk+j >0, fors= k+ j+1;--,n

K+ ]
andforl< i< kandk g n k.

10
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PROOF: () This result follows by putting k=0 in eq.(3.1) of the authors’ papers
[7,12] and then comparing the result with eq.(1.4) of the authors’ paper [8].

(i) This result is obtained by putting k=1 and n=2 in eq.(3.1) of the authors’ paper
[7] and then comparing the result with eq.(1.2) of the authors’ paper [10].

(i) To obtain this result we put k=1 and n=3 in eqg.(3.1) of the authors’ paper [7]
and then comparing the result with eq.(1.2) of the authors’ paper [6].

(iv) The result in eq.(1.16) can be had by putting k=3, n=4 in eq.(3.1) of the authors’
paper [7] and then comparing the result with eq.(2.3) of the same paper.

(v) Putting k=0 in eq.(3.2) of the authors’ paper [7] and then comparing the result
with eq.(1.2) of the same paper produces this result.

(Vi) This result can be obtained by putting k=1 and n=2 in eq.(3.2) of the authors’
paper [7] and then comparing the outcome with eq.(1.2) of the authors’ paper[10].
(vii) Putting k=1 and n=3 in eq.(3.2) of the authors’ paper [7] and then comparing
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the result with eq.(1.3) of the authors’ paper [6] produces this result.

2. The CD([?)-Function of Matrix Arguments

This function was introduced in eq.(1.7) of the authors’ paper [8]. Here we give a
transformation relation and two cases of reducibility of this function.
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PROOF: To prove the result in eq.(2.1), we define ﬁh%])- function through an
integral representation:
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Now the result in eqg.(2.1) follows from eq.(2.4) by applying the transformation

| —U =V and by observing that
<l 4)(? _y&i}@x i}(/z X] _}/2

|+xi%(| —V)Xi}é

fori =1,---,n—1; and then suitably interpreting the resulting expression in the light
of eq.(2.4).

=‘ +xi‘|

(i) The result in eq.(2.2) follows by puttingl =...=X n—1=X in eq.(2.1) of the
authors’ paper [9] and then using the theorem (4.1) page 62 of Mathai [3].
(i) The result in eq.(2.3) follows by Ietting1 - =, X N1~ - ineq.(2.1)

of the authors’ paper [9] and then using the theorem (2.3.4) page 42 of Mathai [3],
or, alternatively, by letting{ — —l in eq.(2.2) above and then using eq.(2.18) of the
authors’ paper [11].

3. The SrivastavaHE:zm)- Function of Matrix Arguments

The generalized Srivastahhg]) -function of matrix arguments was introduced in

ed.(5.2) of the authors’ paper [7]. Here a result is being established ngﬁg)-
function.

THEOREM 3.1:
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for Re(O(1 Qg ,a2m_1)> (- 1D/2.
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PROOF: Taking the M-transform of th@(zm)— function on the right side of eq.

(3.1) with respect to the variablé@l,---,X om and the parametes, - ,P,

respectively, we have,
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e S
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%
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/ /
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Continued to the NeXtpage .......covovverveviveveninen e,
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Now, making use of another set of transformations,
Up=2pUp=2%25U5= 23U S22 42 43U om 32 om 3 om 2
Zom-3tZom-2Y om ©Z 2m ¥ 2m £ om i onfithdU dY =
dZ)dZ,;dUgdU, = dZgdZyi- jdUp, AUs e 7 dZo 4254 5
dUZm—ldUZm: dzZm fIZ on where, & U1< U2;@: U?f U4;- ;
0<Upm—s3<Uom-20<Uop 17V o,

in the expression (3.3) yields,

Tl‘_pl_pZm‘Tz‘_p 2 P 3""Tm‘_p 2m 2P 2m ¥U1>0 "'(Zm)"'fU2m>0 x

U1‘p1_(p+l)/ 2 ]Jpz—(ml)/ Z‘U Jpg—(pﬂ)/ Z‘U 4~V E{p4—(|f>+1)/ 2

‘UZ—U

Pom_a~(P+1)/2 p ~(pr1)/2
U2m—4 2m-3 ‘U U o £ 2m- 2 %

2m- 2"

Pom_1~(P+1)/2 Poy (PFD/2 (m) o
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_UZ’_U4""’_U2m)dUI"dU2m ...... (3.4)

Integrating out the m variabldd, , U U U in the above

173 ' T2m-3 T 2mrl
expression by using a type-1 Beta integral and then writing the M-transform of the

CD(Zm)- function as per eq.(1.4) of the authors’ paper [7], we have,
‘Tl‘"pl'pzm‘Tz"p 2P 3""Tm‘_p 2m 2P 2om I P9+ P o)
Tpl2 7P PIT fa g P g P T ¥ o P om TP 2h
Mp(@)) M@y B CIPT
Fp(Y)
Mo(Y=P1= =P )
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Substituting this expression on the right side of eq.(3.1) and then integrating out the

variablesTl, e ,Tm in the resulting expression by using a Gamma integral

produces,
pP) TplPo) T amP Pyl @ zP 3Py
I'p(al)l'p(ag)---r p(a Zmi r I50( % r E)G 21
M@ om™Pom 1P ol T T (& TP TP 2
IACH Cy=P1= =P oy

rp(O(Zm—l_pZm— 5P om )

rp(a3—p2—p3)><

which is M[H E:Zm)] as can be seen from eq.(5.2) of the authors’ paper [7] when
interpreted for the case n=2m.
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