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1. Introduction

The hypergeometric functions have many useful properties in diverse areas of mathematics such as
number theory, partition theory, group theory, combinatorics, difference equations, algebraic geometry,
etc. Moreover, the hypergeometric functions of several variables play an important role to solve many
problems in the field of science and engineering [2, 6-9, 11-14].

We begin by recalling the classical Gauss hypergeometric function ,F; which is defined as [17]

— (@)n(b)n X"
oF1 (@, biex) =) —
= [(n n!
where (a), denotes the Pochhammer symbol given by
(@) = Ma+n) |1, (n=0),
" I'a) ala+1)---(a+n—1), (meN:={1,2,..1.
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Appell gave the following hypergeometric function in two variables [1]

[e¢]

m,n
Fi(ab,cd;xy) = Z (a)ern(b)m(C)nXi'yi'.
m,n=0 (d)m+n m. n.
The Horn’s functions of two variables Gi, G, G3, H3, Hg are given by [17]
Gi(a,c1,025%,y) = Z O(a)m+n(cl)n7m(c2)mfnﬁﬁz (1.1)
mn=
>0 X'Tﬂ. n
Ga (@, az,¢1,¢2,%,Y) = Z (al)m(QZ)n(Cl)nfm(CZ)mfnily*'/
0 m! n!
& XMy
Gz (a1, a2;%,Y) = Z (al)Zn—m(G—Z)Zm—nﬁ%/
m,n=0 T
> m,n
Ha(a, biexy)= ) M’%Uﬁ
S— (¢)m+n m: n.
o xm yn
He (a1, @2, a3:%,9) = ) (@)am-—n(@2)n-mlas)n— =5
o0 m! n!
The Lauricella function of three variables Fg RS given in the following form:
= 1) m (b2)n (b3)p x™ y™ 2P
FS’) (alb1/b21b3; C;X/U/Z) = Z (a)m+n+p( 1)m( 2)1’1—( 3)]3 LLL
mp—0 (€)man+p m! n! p

Pandey [15] defined the following two hypergeometric functions of three variables Ga, Gg:

o m,mn.,p
xMmy"tz
Ga (a1, az,¢1,62;%Y,2) = Z (al)nJr‘p(GZ)m(Cl)ernfp(CZ)pfmfnﬁilfl/
m! n! p!
m,m,p=0
o0 men 2P
Gg (a1, a2, a3,¢1,2;%,Y,2) = (a1)m(az)n(as)p(ct)min—plC2)p-m-n—7"7 -
et m! n! p!

Exton [4, 5] introduced the following five quadruple hypergeometric functions:

= xm yn 2P 1
D1 (ar, az ¢1,i%,Y,2,1) = Z (a)minla2)prqlct)mep—n—qlC2Inrg-m—p—"7 75—
m,n,p,q=0 m:n p:q:

which generalizes the Pandey’s function GA.

= x™y™ zP ud
Ds (ay, ap, a3, c1,¢2;,%,Y,z,u) = Z (al)m+n(a2)p(a3)q(Cl)m—n—p—q(CZ)n+p+q—m7,7‘*|7',
=0 m! n! p! ¢!

which generalizes the Lauricella’s function Fg’ ) and the Pandey’s functions Ga and Gg.

= x™y™ zP ud
Ds3 (ay, ap, a3, c1,€2;,%,Y,z,U) = Z (al)m+n(a2)p(a3)q(Cl)n+q—m—p(c2)m+p—n—q T

m! n! p! q!’
m,n,p,q=0
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which generalizes the Pandey’s functions GA and Gg.

> x™y™ zP ud
D4 (Cl], az, az, a4, 01/C2}X/U/Z/u) = Z (al)m(az)n(a3)p(a4)q(Cl)n+p+q m(CZ)m n—p—q 1 Al ol ot
mn,p,q=0 menep g

which generalizes the Lauricella’s function FS’ ) and the Pandey’s function Gg.

o xMy™ zP ud
Ds (a1, ap, a3, ag,¢1,€2;%,Y,z,U) = Z (al)m(az)n(GB)p(a4)q(Cl)p+q—m—n(02)m+n—p—q7,7,*,7'/
g =0 m! n! p! q!

which generalizes the Pandey’s Gg.
Here, we aim at investigating various integral representations of Euler-type which involve Gaussian
hypergeometric series »F;, Appell’s double hypergeometric function F;, the Horn’s functions of two vari-

ables G1, G, G3, H3 and Hg, the Lauricella’s triple series Fg ) and the Pandey’s functions of three variables
G and Gg for the Exton’s functions of four variables D1, Dy, D3, D4 and Ds.

2. Main results

In this section, we establish five integral representations of Euler-type for each quadruple hypergeo-
metric functions D;(i=1,2,3,4,5).

Theorem 2.1. The following integral representations hold true:

(1+M)T (a1 + ap)
Ma1)l(az)

1
Dj (a1, ap,¢1,¢2;%,Y,2,u) = J a1 (1 — )27 (14 M)~ (a1t a2)
0

x G1 <a1+a2,02/cl} TiMa) T Ui Ma) TEMe) (1 EMa)

(R(ay) > 0,R(ax) >0,M > —1),

1I+M)ax (1—-a)z (1+M)ay (1—oc)u) d 2.1)

MNay +ap) [, _ _ -1
Dl(a1,az,cl,02;x,y,z,u)zmﬁ) (%)% (1—e %)%

x G1 (a1 +ag,¢cq,cye *+ (1—e ) u,xe” ¥+ (1—e %) z) de,
(M(a1) > 0,%R(az) >0),

D1 (ay,az,¢1,¢2;,%,Y,2,1)
_ Ilag +cp)(ag +¢1)(S1 = R1)(S2 = Ry) J’Sl JSZ - jaz+er+er—1
Ry

_ a;—1 _
T'(ay)T(az)M(eq)T(cp) .y (c—Ry) (S1—«

X (B—Rp) ™2 (Sy — B) Mt (S, —Ry) (S; — ) — (x—Ry) (S — B) x] (a2 Fer)
x [(S1—R1) (S2—B) — (S1— o) (B —Ro)wl ™ 1% G5 (a +co, a2 +cy;
(S1—a) (B—R2)[(S1—Ry) (S2—B)—(S1— ) (F—Rp)ulz
[(S2—R2) (S1— ) — (oc—Ry) (S — B) xJ?
(oc—Rl)(sz—m[(sz—Rz)(sl—oc)—(oc—Rl)(&—B)x}y) dodp
[(S1—R1) (So—B) — (S1— &) (B — Ry ul? ’
(R(ai) > 0,R(az) >0,%R(c1) > 0,%R(c2) >0,R; < S1,R, < S5),

2.2)

7

S

1 1., _1 1
(sin? &) 4172 (cos? o) 172 (sin? B) 9272 (cos? B)¢2 2

4T (a1 +c1)T(az +¢3) 7
Di (a1, a2,¢1,¢2,%,Y,z,u) =

Ia1)T(a2)T(c1)T(c2) Jo Jo

—(ai+cq) —(az+cy)
X (1—y tan®a cos? ﬁ) s (1—1 cosztxtan2[5> e G3 (ap +cp, a1 +c¢q;
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x sin® 2 (1 —y tan?a cos? B) u sin?2B (1 —z cos? a tan?B)
4 (cos? B —z cos? « sin? [3)2 '

5 > dadf3,
4 (COS2 x—y sin2 x COSZ [5)
(%(ar) > 0,R(az) > 0,R(c) > 0,R(ca) > 0),
r
D; (a1, ap,¢1,¢2;%,Y,z,1) = (c1+c2)

3 1 aj+az+cy—1 1 aj+az+cy—1
Menea) | <2+°‘> (2_“)

(RO SN
JG-R)- ()= (3

2 az
5~ oc) u] do, (R(cq) >0,%R(co) >0).

Proof. First of all, we recall the following integral representations of the Beta function (see [3, 16, 18]):

1.a—1 b—1
121 —1t) dt, (R(a)>0,%R(b) >0),
B(a,b) = < "Fayr(v) _ (2.3)
T(atb) ’ (a,beC\ZO ),
_ L 2b—1 I - S
B(a,b) —2J0 (sin o) (cos o) doc-JO A3 agath de, (R(a) > 0,R(b) >0),
1
B(a,b) =21-a°P J 1+ 1 (1-a)® ! da
—1

_ oM ro cosh « (sinh )?¢ !

—— do, (R(a) > 0,R(b) > 0,M >0),
0 (1+Msinhzoc>
(S—T)*R—-T)® % («—R)* (S —)®!
B(a,b) = (S_R)a+b-1 JR (0 —T)atd doc
B “ 106(1_1(1—06)b_1
_(M-f—l) JO (1+Mo()a+b de,

(2.4)

(2.5)

(T<R<S,M>—-1,%R(a) >0,R(b) >0).

(2.6)
For convenience and simplicity, we denote the right side of the relation (2.1) by Y. Then, by applying the
expression of the Horn’s function G; (1.1) to the right hand side of (2.1) and using (2.6), we find that

-y

(a1 + aZ)m+n+p+q (Cl)m+pfn7q (CZ)nJrqufp
m,m,p,q=0
(1+M)BTMINT(qq + ay)

1 oca1+m+nfl(1 - (X)aererqfl
May)l(az) J

x™y™ zP ud
do
0 (1 + Mo()a1+az+m+n+p+q

o0

- 5

(a1 + az)m+n+p+q (c1 )m+p7n7q (CZ)nJrqufp
m,n,p,q=0

y May +a)l(ag+m+n)la+p+q)x™y™ zP ud

May)l(ax)lMag +ax+m+n+p+q) m! n! p! q!

- 5

(al)m+n(a2)p+q (Cl)m—i-p—n—q (CZ)n—O—q—m—p
m,n,p,q=0

xM™y™ zP ud

m! n! p! q!
- Dl (all az,C1,€2; X, Yy, Z/u)

which yields the desired relation (2.1). Similarly as in the proof of relation (2.1), we obtain the other
integral representations.

U
Corollary 2.1. If we set x = u = 0 in (2.2), we get the following integral representation:
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Gz (a1, az,¢1,¢2,,2)

(x—Ry)a?

Mai+c2)lM(az2 +¢1) J'51 JSZ

(81— Ry)artez=1(Sy —Ry)a2Fe1=1N(ay )l (az)T(c1)T(c2)

X (S1— ) (B—Ry) R (S — )

(B—R2)(S1—Rq1) (S2—B)z (x—Ry)(S2—R2)(S1— )y
(S2—R2)%(S1—«) ’ (S1—Rq)2(S2—B)

(%(al) > O,%(az) > O,E)‘i(q) > O,i)‘i(cz) >0,R; <S1,Rr < Sz).

R; JR,

x Gz ((11 +Cp,ar +Cq; ) dodf,

By means of the formulas (2.3)-(2.6), one can get the the following theorems without proof.

Theorem 2.2. The following integral representations hold true:

h a1 4 ) (@ten) (1 — gar) €
0

I'az+cq)
D (ay, a2, a3,¢1,€2,%,Y,2,U) = —————=

I"az)T(cq)

1+a)z (1+a)y (1—ocu)x) do, 2.7)

X Ga (alraz/czf B+ T o) o) (1+o)

(R(az) > 0,%R(c1) > 0),

D; (aq,ap,a3,¢1,¢2;%,Y,2,1)

= 2(12-0—23(11%[:?;123))”(13) Jll [(1 + 0()2} 023 [(1 _ 06)2} az—3 (1 n (x2>*(a2+a3)

(14 o)2z+ (1 —o)?u
2(1+o2)

X Ga (01,02 +az,cy,cq; ,U,X> da, (R(az) >0,%R(a3) >0),

D; (a1, ap, a3,¢1,¢2;%, Y, 2, U)

_ Tlar +ap)l(az +c1) J’lr
Iap)T(az2)T(az)T(er) Jo Jo

O(Cll—l (1 _ (X)(lzfl Ba3—1 (1 o B)C]‘FCz*l

o

a(ly—z)+z

x[(1—B)— Bu]icz Gy | a1+ ap,az+cq,co; m/

x[(1—B)— pu] x) dedB,
(R(a;) >0,(i=1,2,3),R

D; (a1, ap, a3,¢1,¢2;%, Y, 2, U)

4Mf1M§2r(a1+C1)r(a2+a3) JOOJ'OO 5 a;—3% 2 a,—1
= cosh « ( sinh” o cosh 3 ( sinh
FMaMa)MaMe) o Jo (sint <) B (sink” )

—

c1) >0),

(az+as)

X (1 + My sinh? oc) ok (1 + M, sinh? B) - (1 —Mypy sinh? oc) e

Mix sinh? « (1 — Myysinh? cx) (Mzz sinh? +u) (1 — M, sinh? cx)
(1 + M sinh? oc)z ' (1 + M sinh? [3) (1 — Myy sinh? oc)
(R(a1) > 0,R(ar) > 0,9%(a3) >0,%R(c1) >0,M; >0,M, >0),

D5 (a1, az, a3, ¢1,¢2;%,Y,z,1)

_ Ias+ az +c¢q)l(ag +c) Jl Jl Jl (1+0)®2 1 (1— )%
2artaztasterter—1r(aq)M(ag)lM(az)M(e)M(e2) )1 )11

% (1 + B)a2+a371 (1 _ B)a1+C1+C271 (1 +,y)a171 (1 _y)(l1+a2+C1+Cgfl

X Hg | a1 +cq1,¢p, a0 + a3; dadp,

—(aj+cz)
; |

< [[L-B) = L) (14 (1-y)z - ;1= [1+B) (1 -7)u

aj+c ap+ep+1
2 7 2 ’

1 —(ax+az+cy)
‘ [(1—v)—2(1—fs)(1+v)x] 2F1< 1—ar— a3
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—2(1-B)(1+Y) [1-7) -1 (1-B) 1 =7)x]y

5 | dedBdy,
(1—[3)—%(1+06)(1+[3)(1—v)z—i(1—06)(1+[3)(1—v)u]

(R(ai) >0,(1=1,2,3),R(c1) > 0,R(cz) >0).
Corollary 2.3. In (2.7), if we put z = 0, we have the following integral representation for Ga:

Iaz+cq)

G ,a3,C2,C1, WY, X) = =~~~ az—1(q —(az+c1) 1— —C2
A (a1, a3,¢2,¢1;14,y,%) Flas)F(cr) JO a1+ «) (1— o)

IT—au)x (1+a)y
(1+O() , (1—ocu)> doc,(i)fi(ag) >0,9%(C1) >0).

Theorem 2.4. The quadruple hypergeometric function D3 satisfies the following integral representations:

D3 ((11, ap,as,C1,€2,%,Y,2, U)
B IMNaz+c1)lM(az +co) J% J% 1—’—0( ax—1 l_o( az+ci+cp—1
 T(a2)M(a3)T(er)M(c2) J1 )1 \2 2
1 az—1 1 as+ci+cr—1 1 1 —(az+c2)
o) o) GG (e
1 1 1 (ax+er)
X [(2—5)—<2—0¢> <2+[3)U] G (ag, a2 +c1, a3 +¢;

(3-B)~(-o) 3 +8)u)x [(}-)~(+a) 3-B)2]y
(G- (I+a)(1-p)2] " [(1=p)—(3- ><;+B>u1>d°‘dﬁ

1
2
(R(a2) > 0,%(az) > 0,%R(c1) > 0,%R(c2) >0),
D3 (a1, a2, a3, ¢1,¢2;%,Y,z,u)

A1+ MU (T + M) M9 (ap 4 ap + ¢1) JET J’Tz[
Ma1)l(az2)l(eq) 0 Jo

(L M i o1 (s )1 (cos?B)71 2 (14 Mpsin ) (217
x [(14 M sin® &) — (14 M;)(1+My)x sin? atan?p —

x G1 <(11, Cp, a3 +cCy;

(sin2 x) G- (Cos2 ) a3

(1+Ma)z cos® atan?p]”
—(14+ M) (14 Mo)yQ sin® asin? 2
xHsz | ag+ax+cq,a31—cy; ( + 1)( + é)y SN~ o SINn 2(5
4(1+M1 sin® oc) (1—|—M25in2 [3)
— 10 cos?
= P — | dedp,
(1+ My sin® &) (1+ My sin® )
(Q = [(1+M1 sin? ) — (14 M;)(1+ My)x sin® atan?p —
(M(a1) > 0,%R(az) > 0,%R(c1) >0,M; >—1,M, > —1),
D3 (a1, a, a3, ¢1,¢2;%, Y, 2, u)

(14 My)z cos’ octanzﬁ]) ,

B Ma;+a+co) Lot pyai—1 >yar—]
= 22(artaz—1)+ca[(aq )T (az)T(cp) Jl Jl [(1 + ) ] [(1 — ) }

% (1 + a2)01—01—a2 [(1+ B)Z] a1+az—% [(1 . B)z}cthz—%
x (14 p2) (areate) [(1 +a?) (1—B)* — % (14 ) (1+ B)Zy} o He <a1 ¥ ap+ ¢y, Cp, A3;

(1+p)? [(1 Fo)?x4(1— oc)zz] [(1+ o) (1—pP—1(1+ a1+ B)zy]
8(1+02)?(1+p2)> '
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2(1+02) (1+p%)u ) ot
(1 02) (1B =3 (1+ ) (14 8)y]
(%(aﬂ > 0,9%((12) > O,%(Cz) > 0) ,
D3 (a1, a2, a3, c1,¢2;%,Y,z,u)
~ Tlar+ax+az+cg) [
~ T(a)T(az2)T(a3)T(cq) Jo Jo Jo
x (14 )2 @02 Gsyrtartas—l(] 4 y)~lartartastal (] 4 o) (14 B) — apyx — pyzl
« oF <a1+a2+a3+c1 ag+a+a+ci+1

O(alfl (1 4 “)szalfaz Ba1+a271

> , > ;1—co;
—4y [0y 4 (1 + aJul [(14 o) (14 B) — xPyx — Byz]
(14 a)2(1+B)2(1+)?
(R(ai) >0,(i=1,23),R(cq) >0),
D3 (ay, ap, a3, ¢1,¢2;%,Y,z,1)
_ r(cl +C2)(S_T)a1+a2+c1(R_T)a1+a3+c2 JS
Mc1)T(c2)(S —R)ertea—1 R
[(S—T)(R=T)(x—R)(S—oa) — (R—T)*(S— )’ x — (S —T)*(ax— R)?y]
[(S—T)(@—R)—(R=T)(S—oe)z] [(R=T)(S—a) — (S—T)(a—RJul * da,
(R(c1) >0,R(c2) >0, T<R<S).

> dodpdy,

(OC— R)al+a2+c1_l(s . OC)al+a3+C2_1(O(— T)—(C1+C2)

—aq

X
X

Theorem 2.5. The following integral representations hold true:
Dy (a1, a2, a3, a4, ¢1,¢2;%, Y, 2, 1)

_ 2M% T (ag +¢q) J'
~ T(a)l(er)

ud
(s o) (cos? @) (cos?ax+ Msin? )1
0

x [1—Mxtan’a] e Fg) <a1 +c1,a2,a3,a4;1 —¢2;

_ [cos2 & — Mx sin? oc] y [cos2 & — Mx sin? oc] z [Cos2 o — Mx sin? oc} u) dot
(cos? ax+M sin? ) ’ (cos? x+ M sina) © (cos? o+ Msin? ) ’
(R(ai) >0,R(c1) >0,M >0),
Dy (a1, ap, a3, ag,¢1,C2;%,Y,2,1)
~ 2M*%T (a3 + a4)
~ T(a3)l(ay)

—(az+ayq)

J:o cosh (sinh2 oc) “d (1 + M sinh? oc)

Mzsinh? o + 1
x Gp | az, a3 + a4, a1,c¢1,¢2;Y, , x| de,
<1 + M sinh? oc)
(R(az) > 0,R(ag) >0,M > 0),
Dy (a1, a2, a3, a4,¢1,¢2;%,Y,2,u)

IMaj+c)lM(az+c2) Jl Jl a—1 aj+2¢,—1
— 1 1 1_ 1 1
Zarrarre e T (ayNa)reres) ) 1) 0T (1=

—(ar+cq)
<14 B 1= (- a) - S0+ (1= BY
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—(az+ca)

< |[1-B) - 5 -a) (14 p)y

o)1 _

C[1-B) - 11— (1+B)y]
(R(a1) > 0,%R(az) > 0,%(c1) > 0,%R(c2) >0),

D4 (all ap, as, a4,C1,C2;X,Yy,zZ, u)

_ lMazg+az+c2) ([ _4 ar(q_ a—oyaz—1 (,—p\a2tas o pgyeitea—l
Maz)M(as)T(c )L L ()21 —e ™) (e ?) (1-eP)

—c
X [(1—6 — e (aFBly (e °‘+ﬁ) } "Gy (a1, @z, ¢1, a5+ a3 + ¢35

(1—e B)—e(aFBly (7P _e=lxtB)) |,
| - )

[(1-«) - 11+ (1—B)x}u>

[(1—e B)—e— (oc+(3)z_(e B_ o (“Hﬂ)) ]>docd[3,
(R(az) > 0,%(as) > 0,%R(c2) >0),

Dy (a1, ap, a3, ag,¢1,¢2;%,Y,2,1)

F(Cl + Cz) J 1 2 a1+c]—l 2 a2+a3+a4+c2_l

e 1 2 1 — 2
ZerFe AMeNeg) | (00T 2 0=

—q

% (1 + (XZ)*(clJrQJ [(1 + 06)2 . %(1 N “)ZX} [(1 _ oc)2 _ 1(1 + (X)zy] —az

2

—ay

X [(1 —a)?— %(1 + oc)2z] o [(1 —a)?— %(1 + oc)zu} da, (R(cy) >0,%R(c2) >0).

Theorem 2.6. The hypergeometric function Ds has the following integral representations of Euler-type:

Ds (a1, ap, az, ag,¢q,C2;%,Y, 2, 1)
B Mai +c1)l(az + a3) JS]J
(S1 —Ry)arter=1(Sy; — Ryp) %2+ a—1T (a1 )T (a2)T(az)T(c1) Jg, Jr,
X (S1— )T (B —Ry) 2T (S3— B) T (S — o) — (v — Ry)x] ™
[(S1— o) — (c—Ry)x]u

S2
(a—Ry)4 !

x Ga <a4, a + az, a; +cg, Co;

(S1—Rq) ’
(S2—=B)[(S1—o) = (x —Ry)] z (S1—=R1)(B—R2)y >docd[3
(S1—Rq1)(S2 —R2) "(S2—R2) [(S1 — &) — (x —Ry) x] ’

(R(ay) >0,(i=1,2,3),R(c1) >0,R1 < S1,R < S»),
Ds (a1, ap, az, ag,¢1,C2;%,Y, 2, 1)
_ Tlag+c1)(S—T)M(R—T)erte2 JS
Ma1)T(c)(S —Rjarterl R
x (a—T) latel [(R—T)(S— o) — (S —T)(ax— R)x]
(R=T)(S—a)—(S—T)(x—R)x]z
(S—R)(x—T) ’
(R=T)(S—oa)—(S=T)(x—R)x]u (S—R)(x—T)y )doc
(S—R)(a—T) "IR=T)(S —a) = (S —T)(ax—R)x] ’

((X— R)alfl(s . O()clJrcz—l

x G <a3, a4, Az, i + €1, C2;
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(R(a1) >0,R(c1) >0,T<R<S),

Ds (ay, a2, a3, a4,€1,€2;%,Y,2,U)

_ 4I'(a; +ax+cq) (2 a1—1 (a2 yaa—1
= Tay)M a2 (1) L J (sin” o)™ ™2 (cos™ o)

0
.2 nyaj4ar— ci+cr—3 20 v vl
X (sin” f3) 2(Cos B) 2 (cos 3 —xsin“ asin” 3 —y cos
2

2asin? )

x Fq (a1 4+ay+cq,a3,a4;,1—co;— (cos2 [ — xsin osin? B—y cos? acsin? [3) z,

— (cos2 B —xsin® acsin® B — y cos? o sin? [3) u) dodf3,

(m(al) > O/m(QZ) > Olm(cl) > 0)/

D5 (alr ap,as,a4,€C1,C2,%,yY,2, u)

= Ma; +e)las +c) ok a;—1(q _ yast+ci+ca—1 paz—1(q _ pyait+ci+ca—1
= T(an)M(as) (e (c2) L L“ (1-a) Bl (1—p)

(1= —a(1=)x T [(1-p) = p(1-0)2) TV Gy (az anar+er,  (28)

(1-B)—RB(1l—a)zly [(1—a)—a(l—Pp)xlu
Mo —a(1—B)x ' (1= —B—o)2] )d“dﬁ’
(9‘{(01) > 0,%((13) > 0,9{(01) > 0,9%(cz) > O),

as + Cp;

Ds (a1, a, as, ag,¢1,¢2;%,Y,z,u)

_ BMPTMETME T (a1 + a2) (a3 + g +¢1) J J J (sir? 2) (cos? o)™
I(a1)T(az)T(az)(ag)T(cq) 0

0
x (cos? o+ M sin? oc)_(a]+a2) (sin? B) a3-1 (cos? B) a4=3 (cos? B +Mpsin® B)

0
(az+ay)

—(asz+ag+cq)

Nl—

_1 _

x (sin?7y) Gt (cos?y)™ 2 (cos?y + Mz sin?y)
M3z (Msz sin® B + y cos? B) sin? 2

X Hg <03+a4+01,62, a; +az; ( Bty ) Y ,

4 (cos? B + My sin? B) (cos?y + M3 sin? y)z

(Myxsin? a + wcos? ) (cos?y + M3 sin® )

(cos? o+ M sin? x) cos?y

) dadpdy,
(R(ai) >0,(i=1,2,3,4),R(c1) >0,M; >0,M3 >0,M3 >0).
Corollary 2.7. Taking y = 0 in (2.8), we obtain the following integral representation:

Gg (a3, as, aj,cq,¢2;2,u, %)

_ Mla + c1 a3 —|— cz JIJ a1 (] _ g)astertel gas-1(] _ gjartertel
Mai)l(as

x[(1- )—oc(l—B “3“2)[(1—6)—6(1—a)z]_(“1+°”zF1<a4,a1+C1;
(1-o)—a(1-B)xu

(1-p)—p(1—o)2 ) dodp,
(R(a1) > 0,9%(a3z) > 0,R(cy) > 0,R(cy) >0).

1—(13—C2;—

3. Conclusion

Several integrals containing the Exton’s quadruple hypergeometric series are established in this study.
Some of the special cases of the main results are also mentioned.
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