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Abstract: In this paper,we specialized parameters and argument, Hypergeometric function Fg (o1, o1, a1, i,
Pa, Po; Y1, V2, Va: cosh X, cosh y, cosh z) Fg, Fy and Fy can be reduced to the hypergeometric function of
Bailey’s Fi(ca, B2, Y2, Va3, -c0Oshy, - cosh z) and also discussed their reducible cases into Horn’s function. In
the journal we consider hypergeometric function of three variables and obtain its interesting reducible case into
Bailey’s Fy & Horn's function.

In the section 2, hypergeometric function of four variables can be reduced to the hypergeometric function of
one, two & three variables with some new and interesting particular cases.

l. On Hypergemoteric Integrals
1.1 INTRODUCTION
We will study Laplace’s double integral for Saran’s function Fg (o, o, o, B1, B2, B2 Y1, Y2r Vi
cosh x, cosh y, coshz) which has been reduced to Bailey’s F, (a4, B2, Y2, Ya; - cosh y, - cosh z) and
pochhamer type of Integrals for Fg, Fg, Fx and Fy and also discussed their reducible cases into Horn’s
functions. The purpose of studing only the function Fg, Fg, Fx and Fy is mainly due to the function in
their integral representation contain Appell's function F; or F, or the product of Gauss’s
hypergeometric series which can be reduced by the following relations.

oF1 (o, B; 3, coshy) = cosh ™y (1.1.1)

oF1 (o, B; 3; cosh y) = (1.1.2)

oF1 (o, B; 3; cosh y) = (1.1.3)

oF1 (o, B; 3; cosh y) = (1- cosh y)® ,F; (a,3-B; 3; (1.1.4)

Similarly

oF1 (o, B; 3; coshy) = (1-cosh y)® ,Fy (v - a, B; 3;) (1.1.5)

oF1 (a, B; 3; coshy) = (1- cosh y)"P ;F; (y-a, 3-B; 3; coshy y) (1.1.6)

2F1 (o, B; 3; coshy) = (1- cosh y)™® 1.1.7)
F1(o.,B,p_ 0 cosh x, coshy) = (1 _coshy)™ (1 _coshy)™ (1.1.8)
Fi(apB,B_pB.5_; cosh x, coshy) = (1 _cosh x _coshy)™ (1.1.9)

Fa(a,8,8_,a.f_; cosh x, cosh y) = (1-cosh y) P (1_cosh x_cosh y)™® (1.10)
where
|cosh x| <1 | cosh y| <1|Cosh z|<1 for  (1.1.1) to (1.1.10)

1.2 Reduction of integrals of Fg(.) INTO BAIEY’S F, ()

The hypergeometric function Fg is defined by

Fl ((xl, olp, O, Bl! Bz, Bz, Y1, Y2, Y3: cosh X, cosh Y, COShZ)

= (1.2.1)

absolutely convergent if m+|coshx|<1, |coshy|<1,|coshz|<1 and |coshz|<I and It’s integral representation S. Saran
(1957) is given by

FE =

XoF1 (Y2;- pt cosh y)oFi(ya;- pt cosh z) dpdt (1.2.2)
Where R (01)> 0 and R (o) > 0
Fa (o, B2, Y2, Va; - cosh y, - cosh z)

XoF1 (y3;- pt cosh y) dp dt (1.2.3)
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Changing the variable t to T by the substitution t = C*T%/4p and writing
og = Y2 (Apto-p) B2 = %2 (A+ptutp)
Y2 = u+l Yz =v+l,coshy=,coshz= (1.2.4)
F4
dpdt
We know that [E.T. Wittaker and G.N. Watson (1902)]
exp{-(cx + a/ x)}dx = 2(c/ a)K\(2), (1.2.5)
S0 the p- integral
(1.2.6)
and changing oF; in to Bessel function of the kind the relation
Jk(Z):oFl (127)

Fs (1.2.8)
Where F, is fourth type of Appell’s function

1.3 REDUCTION OF Fg, Fg, Fx AND Fy INTO HORN’S FUNCTION
Let us consider the integral S. Saran (1955) for Fg viz.

Fe=

F2 (a1,B1, B2,Y1, Y2 + Y3-1; cosh x, dt (1.3.2)
where

|cosh x|+< 1 along the contour.

Puttting B; =y, and B, = y2 + ys-1 in equation (1.3.1) we get

Fe=

[ (0% () ®(1-cosh x -y dt

We can expand

(1-cosh x -)** = (1-cosh x — cosh y)
..... (1.3.2)

<1,<1

along the contour

= (1 - cosh x — cosh y — cosh z)

... (1.3.3)

where

<land, <1

along the contour using (1.3.2) and (1.3.3) and then evaluating the integral, after changing the order of the
integration and summation, keeping

We will get,

Fe(ou, o1, o, Y1, Y2+ Y3-1, Y2 + Y3-1, Y1, Y2, Y3, : cosh X, cosh y, cosh z)
= (1 - cosh x — coxh y) .

Hi(1- ya, o, Y2+ ¥3-1, V2;) (1.3.4)

= (1-cosh x — coshy — cosh z) .

Gi(o,1- vz, 1-v3,) (1.3.5)

When H; and G; are defined by Horn (1931)

Gi(as,B, B_; cosh x, cosh y) = cosh™ x cosh”y  (1.3.6)

Hi(a,B,3,"; cosh x, cosh y) = cosh™ x cosh" y (1.3.7)

We also expand (1-cosh x-)* by taking = (1-cosh x) ! as factor but that will only reduce Fe to F..
Similarly, we have Fg(ou, o, a1, B1, B2, B3; Y1, Y2, Y3; cOsh X, cosh y, cosh z)

= cosh™ x cosh" y cosh® z (1.3.8)

absolutely convergentif m+ n=1and m + p = 1 while

|cosh x|<1, |cosh y|<1, and |cosh z|<1

Its Integral representation is given by S. Saran (1955)

FG:

2F1(p,B1,:y1)Fa (p1rs B2iB2;y2; )dt (1.3.9)

2F1(a,B, 2B;cosh x)=(1-cosh x) * ,F; (1.3.10)

absolutely convergent if m + n=1and m + p = 1 while |cosh x| <1, |cosh y|< 1, and |cosh z|< 1
It’s integral representation is given by
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2F1 (o,B,B_, B+P_; cosh x, cosh y)
(1-coshy) “;Fi(a,B,B+B_;) (1.3.11)
using (1.3.10) and then taking the new variable of integration u given by t = 1/2cosh x + (1-1/2 cosh x) u in Fg’s
integral we will get
Fo(v= 2B)=(1-)“
2F1(0) (1.3.12)
Fl(p=B2= B3= V3=()du
Now using (1.3.11) after putting y, = B, + B3 and introducing a new variable of integration v given by:
v =(1-cosh z - (1-v)/ (1 - (1.3.13)
We will get, on Integration
Fo(ou, ai, o, B1, B2, B3,2B1, B2, +Bs, B2t Pa; cosh x, coshy, cosh z)
= (1 —cosh z - cosh x)

H4(ala BZ!BI+7 BZ!+ B31) (1314)
where
Ha(o,,B,3,"; cosh x, cosh y) = cosh™ x cosh" y (1.3.15)

We will now consider the integral S. Saran (1955) for F, to show that
Fi(ou, a2, as, Y1+ Y3 — 1, Y2, Ya+ Ya-1; Y1, Y2, Y3; cOsh X, cosh 'y, cosh z)

= (1 —cosh y — coshy z) % (1.3.16)
Ha(1-y1, a2, a1, Y1t Va-1, V3 )
= (1 - cosh x) ™ (1~ coshy y)

Ha(1-ys, o, g, Y1+ Y31, Y1;) (1.3.17)
= (1-cosh x) ** (1-cosh y — cosh z)
Ga(oy, a2, 1-y1,1-y3;) (1.3.18)

where H, and G, are defined by

Ha(a,B,3,; 0; cosh x, cosh y) = cosh™ x cosh"y  (1.3.19)
and
Ga(a,0_,B,B_ cosh x, cosh y)=cosh™ x cosh”y  (1.3.20)

Fi(ou, oz, a2, B1, B2, B1,204, B2, Ps,; cosh x, cosh 'y, cosh z)

= (1 - cosh x)?; (1- cosh y) *

Ha (B1, a2, 01+, Y3;) (1.3.21)

This leads to Erdelyi’s (1948) wheny =0

To prove these we know that

Fi(ou, o2, a2, P1, B2,P1; Y1, Y 2, ¥ 3; cOsh X, cosh y, cosh z)

, cosh™ x cosh" y cosh® z (1.3.22)

absolutely convergent if p = (1-m) (1-n) where

|cosh x|< 1, |cosh y|<1, and |cosh z|<1

Fr(ou, 02, o2, B1, B2, B1iY1, Y2, Y35 cosh X, cosh 'y, cosh z)
2Fl(p,(ll;vl+:).Fz((lz,Bz,pl,Yz, Y3, cosh y,)dt (1323)

|1]>|cosh x| and |cosh z/1- t|< 1-|cosh y| along the contour and B, = ptp;-1 putting y.= B2 and y3 = p;

we have

F2 (02,B2,01, 02, p1; coshy, = (1-coshy -

= (1- coshy — cosh z) # ™ (1.3.24)
= (1- coshy) @™ (1.3.25)
and
oF1 (p, a1, O COShy,
= (1- cosh x) ™ (1.3.26)
Thus if 1 = y1 + y3-1 and B, = y, we will have
FK:
dt (1.3.27)
Now writing down the expansion (1.3.24) and
(-y“4="m (1.3.28)
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and the integrating term by term by term we will be table to prove (1.3.16) — (1.3.24) can also be proved by
applying (1.3.24) and (1.3.26) and then integrating term by term.

Application of (1.3.25) and (1.3.26) will prove (1.3.17) the proof of (1.3.21) is however, similar to (1.3.14).

We can also prove the following results for Fy

FN(O(]_,Yz, Yo, Y1t k-l-Bz, Y1+k-1; Y1, Y2,5 Y3, cosh X, cosh Y, cosh Z)

= (1-cosh x) * (1-cosh y) ¥

Ha(1-K, ok, yark-1, v2;) (1.3.29)
= (1-cosh x) * (1-cosh y) #*

Ga(ou,K,1- y1,1-k;) (2.3.30)
Fn(ou, oo, 02, B1s B2, B1,Y1, Y2, Ya,; cosh X, cash y, cosh z)
= cosh™ x cosh" y cosh” z (1.3.31)

absolutely convergentifm+p=1andn=1

where [cosh x|<1, |cosh y|<1, and |cosh z|<1 and

it's integral representations

Fn(oy, a2, 02, B1, B2, B1,Y1, Y2, Ya,; COsh X, cosh y, cosh z)

aF1(p, o, Yi;F2(02, B2, p1,y2;coshy, dt (1.3.32)
Where ;= p+p;-1 and |t|>|coshx| and |1-t|>|cosh z| along the contour.

1. Reducible Cases For The Qardruple Hypergeometric Function
2.1 INTRODUCTION
The various Hypergeometric function of four variables are studied earlier by H. Exton, H. Srivastava
and many others.
Here all 21 functions are given below in the terms of a table.

1 Ki(a,a,a,a;b,b,b,c;d,es,e,d; x,y,2,t) =
2. | Kx(a,a,a,a;b,b,b,c;d;,d>,d3,ds; X,y,2,1) =
3 Ks(a,a,a,a;b1,b1,b,b,,;¢1,C2,C2,C1; X,Y,2,1) =
4 Ki(a,a,a,a;by,bs,by,bs;c,d1,d5,C; X,Y,2,t) =
5 Ks(a,a,a,a;by,b1,by, bo;cy,C,C3,C4; X,Y,2,1) =
6 Ke(a,a,a,a;b,b,cy,co;e,d,d,d; X,y,z,1) =
7. | Ky(a,a,a,a;b,b,cy,c5,d1,d5,d1,do; X,Y,2,t) =
8. | Kg(a,a,a,a;b,b,cy,c5;d,e1,d,e5; X,y,2,1) =
9. | K¢(a,a,a,a;b,b,cy,c,,e1,65,d,d; X,y,2,1) =
10 | Ky(a,a,a,a;b,b,cq,C0;d1,d>,d3,ds; X,Y,2,1) =
11 | Kyi(a,a,a,a;b1,ba,bs,bs,c,c,c,d; X,y,2,t) =
12 | Kyx(a,a,a,a;b1,b,b3,b4,C1,C1,C0,C; X,,2,Y) | =
13 | Kis(a,a,a,a;b1,b,b3,b4,¢,c,d1,d5; X,Y,2,1) =
14 | Ky(a,a,a,c3b,c1,c1,b;d,d,d,d; X,y,z,1) =
15 | Kis(a,a,a,bs;by,ba,bs,by;c,c.C C; X,Y,Z,1) =
16 | Kis(az,az,a3,a4,b; x,y,2,t) =
17 | Ky7(ag,az,a3,b1,b,;5C; X,y,2,1) =
18 | Kyg(az,az,as,b1,bs;c; X,y,2,1) =
19 Klg(al,az,bl,bz,b3,b4;c; X,y,z,t) =
20 | Kyo(ag,an,bs,bs;by,bs, @z, azc,c,c,C; X,y,2,0) | =
21 | Kyi(a,a,bg,bs;by,by, bs, by;c,c,c,c; X,y,z,1) =

All results are having convergent conditions and restrictions on parameters including variables due to Exton
(1972)

As far as known to me all the results investigation in this journal are new and interesting which have a wide
range of application in the field mathematical series

2.2 In this Section Quadruple hypergeometric function reduced to the hypergeometric function of one
variable.

(1) Theorem : By specializing the parameters of K4, we obtain the following

F(l,a,a,l;bl, b2, bl, bz;bl, b2+ b1+ bz, b1+ bz, b1+ bg, X, y,Z,t)

=(x+y-xy)t(z+t-zt)"

[X 2F1(b1+p,az+p;bi+bo+p+a;x)+y2Fi(ba+q,a2+p; by +ba+p+qsy)]
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.[ZzFl(bl,az;b1+b2;2)+y2|:1(b2,az,b1+b2;t)] (221)
condition and restrictions are given in Exton (1972)
proof:
F(l as,a,1;by, by, by, by,;b1+by, b+ by, b+ by, b+ by X, v,z t)
= (2.2.2)

(2.2.3)

by virtue of the result the to carlitz formula in the term

== (X +y—Xy)" +

We have equation (2.2.3) in the term

=(x+y-xy)*
(z+t-zt)" (2.2.4)

= (x+y-xy) " (z+t-zt) ™

then theorem follows

F(l,az,az,l;bl, b,, by, by, ;b1+by, byt by, bi+ by, b+ by X, y,Z,t)

=X +y-xy) (z+t-zt)*

[X2F1(D1+p,axt+p;bi+bo+p+a;x)+yaFa(b2+q,a2+p;bi+ha+p+asy)].

[z2F1(b1,a2;01+05;2)+yoF1 (02,82, b1 +b;1)]

The completes the derivation of (2.2.1).

(2) Theorem by specializing the parameters of K14, we obtain the following.

(l) F(l,az,az,l;bl, b2, b1, bz,;b1+b2, b1+ b2, b1+ b2, b1+ b2, 1, 1,1,1)

(2.2.6)
(i) F(1, az,az,l ay,a,,82,a2;28,,2a,,2a3,28,;1,1,1,1)
(2.2.7)
(iii) F(1111111122221111)
= [[(g+1)+ T'(p+1)] (2.2.8)

Q) Proof :-
now putting X =y =z = 1 in equation (2.2.1) than we get
F(l,az,az,l;bl,bz,b]_,bz;b1+b2,b1+b2,b1+b2,b1+b2;1,1,1,1)
=[oF1(b1+p,axtp;bi+botp+q;1)+oF 1 (bo+q,a2+p;bi+bo+p+q;1)].

[2F1(b1,a2;b1+b2;1)+ 2F1(b2,a2,b1+b2;1)] (229)
now Apply Gauss’s summation theorem (1812)
2F1(a,B,31)= (2.2.10)

using equation (2.2.10) in (2.2.9) we get

(2.2.11)
This completes the derivation of (2.2.6)
(2) Proof:- now putting b; = b, = a, in equation (2.2.11)
F(1,az,az,8,1;a5,82,82,82;28,,28,285,28,;1,1,1,1)
= (2.2.12)
This competes the derivation of (2.2.7)
3 Proof: now putting b; = b, = a, = 1 in equation (2.2.12)
F2,1,1,1;1,1,1,1;,2,2,2,2;1,1,1,1)

= [[(g+1)+T(p+1)] (2.2.13)
This completes the derivation of (2.2.8)

2.3 In this Section Quadruple hypergeometric function reduced to the Appell hypergeometric function
Q) Theorem By specializing the parameters of K;,,K10,K15 we obtain the following
K12 (a, a, a4, q, bl, b2, b3, b4, Cq, C1, Cy, Cy; X,y,Z,t)
=F1 (a. bl, b2, C1, X, y) F, (a+m+n b3, b4 yCo 3 2 t) (231)
K12 (a a, a, a, bl, bz,b3,b4, C1,Cq, C5,C2; 1,1,1, 1)

(2.3.2)
KlO (a a, a, a; bb ,C1,Co dl, d2, d3, d4, X, Y, Z, t)
=F, (a b; dl, d2, X, y) Fs> (a+m+n Cl,Cz,d3, d4, Z, t) (233)
K15 (a, a, a, b5, bl, b2, b3, b4, ¢, CCC XY, t)
=F; (a, by, by; ¢; X, y) Fz (a+tm+n, bs, bs, by; c+tm+n; z, t) (2.3.4)
where (F1, F,, F3, F4,) are Appell hypergeometric function of two variables.
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(1) Proof:

Now Quadruple hypergemotric function can be reduced to Appell function of two variable.
K12 (a, a, a, a; by, by, bs, bs, €1, €y, o, Co; X, Y, Z, 1)
(2.3.5)

=F; (a, by, by; € ; %, y) F1 (a+tm+n,bs,by; C5; Z, t) (2.3.6)
where F, is Appell function of two variable

This completes the derivation of (2.3.1)

(2) Proof :-

now putting x =y = z = t= 1 in equation (2.3.6)

Kiz (&, a,a, a; by, by, bs, by, €1, €1, €2, €25 1,1,1,1)

= Fy(a,by,bs;cy; 1,1) Fy (a+m+n,bs,by; c; 1,1) (2.3.7)
Now Apply Gauss's summation theorem

Fi(o,B.B1.y:1,1)= (2.3.8)

Using equation ( 2.3.7) and (2.3.8)
= (2.3.9)
This completes the derivation of (2.3.2)

) Proof:

Ko (a, &, @, a; b, b, ¢y, Cz; dy, do, d3, dg; X, Y, 2, 1)
= (2.3.10)

=F4(a, b;dy, dz; X, y) F2 (a+m+n, €1,Co; ds, dg; Z,1) (2.3.11)
where F, & F, are Appell function of two variable
This completes the derivation of (2.3.3)

(4) Proof:

Kis (a, &, a, bs; by, by, bs, bs; c, C, C,Ci X, Y, 2, 1)

= (2.3.12)

=Fi(a, by, by ¢; X, y) Fs(@tm+n, bs,bs,bs; c+tm+n; z, t) (2.3.13)

Where F; & F3 are Appell function of two variable
This completes the derivation of (2.3.4)

2.4 In this Section Quadruple hypergeometric function reduced to the Appell hypergeometric
function Lauricella's set and Saran

Q) Theorem

By specializing the parameters of K,, Ki,, K15, Kg we obtain the following

K, (a, a, a a;b,b,b,c;d; dy, ds, dg; X,y,2,1)

=Fe (a, a,a, b,b,c,; dy, dy,ds ; X,y,t) oF1( @a+tm+n+q,b+m+n, ds; 2 ) (2.4.1)

K, (a, a, a, a; b, b, b, c; dy, d,, ds, dg; X,y,l,1)

Fe (a,a,a,b,b,c,; d1,d,,ds; X, v, t) (2.4.2)

K1z (&, a, a, a; by,by, bs,by, €1, €1, €y, Co; X,Y,Z,1)

=Fg(a, a, a, by,bs, bs, €1,C5, C; X,2,1) JF; (@+m+p+q,by;ci+m;y) (2.4.3)

K1z (&, a, a, a; by, by, bs, by, €1, €1,C5, Co; X,1,2,1)

Fs (a, a, a, by,bs, bs,; €1, Co, o X, Y, Z, 1) (2.4.4)

Kis (&, a, a, bs;by, by,bs,bs; ¢, ¢, c.c; X, y,2,t)

=Fs( bs, a, a, bg,by,bs;c,c,C; X,y,1) 2F1 (@+m+n,bs ;c+q+m+n; z) (2.4.5)

Kis (&, a, a, bs; by, by, by, bsic, ¢, ¢, C; X, Y, 2, 1)

Fs(bs, a, a, bs, by, by,; c,c,C; X,y,1) (2.4.6)

Ks (a,a,a,a; b,b, c1,cp5e, d,d,d;X,y,z,t)

=Fe(a, a, a,b, cy, b, ;e,d,d; x,2,y) o.F1 (a+tm+p+n,c; ;d+p+n; t) (2.4.7)

Ks (a,a,a,a; b,b, ci,ce, d,d,d;x,y,z,t)

=Fe(a, a, a,b, cy, b, ;e,d,d; x,2,y) (2.4.8)

Where (F4,F14, Fs,F7) & (Fg, Fr, Fg,Fs) are Lauriceila's set & Saran Triple hypergeometric Series.

(1) Proof:-
Now Quadruple hypergeometric function can be reduced to Lauricella's set and Saran Triple hypergometric
Series.
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K. (a,a,a,a; b,b,b,c; did,,d3,da;x,y,z,t)
(2.4.9)

= FE ( a, a, 4, b! b1C1; dl ’ d21 d3 ’ Xaya t) 2Fl (a+m+n+q, b+m+n, d4, Z)

This completes the derivation of (2.4.1)

(2) Proof:

If z=1, in euqation (2.4.10)

K (a, &, a, a; b, b, b, c; dy, d, d3, dg; Xy, 1)

=Fe(a, a,a, b, b,c,; dy, dy, ds, x,y, t) oF; (atm+n+q, b+m+n, dg; 1)
Now Apply Gauss's summation theorem in equation ( 2.4.11)

Fi(o,B,31)=

K> (4a, a, a a;b,b,b,c;ds, d; ds, dg; Xy, 1,t)
=Fg(a, a, a,b,b, c,; dy,d»,d3; X,Z,1) (2.4.12)
This completes the derivation of (2.4.2)

) Proof:

Kiz (a, a, a a; by, by, bs,by,ci,Co, C2; XY, Z,1)

(2.4.13)

Fe(a, a, a, by, bs, by; €1, €2,C2; X, Z, 1) oF1 (@+m+p+q; by; ci+m; y)
This completes the derivation of (2.4.3)

4) Proof:

Wheny = 1, in equation (2.4.14) Then

Ki2 (&, a, a, a; by, by, bs, by, €1, €1, Co, Co; X1, Z,1)

=F¢ (a, a, a, by, ba, bs; c1, C,Co; X, Z, 1). ,F; (@+tm+p+q; by; c1+m; 1)
Now Apply Gauss's summation theorem in equation ( 2.4.15)
Fl((l,B,3;l)=

=Fg(a, a, a,by,bs, bs,Cy, Cy, Ca,; X,Z,1) (2.4.16)

This completes the derivation of (2.4.4)

(5) Proof :-
Kis (a, &, a, bs; by, by, bs, ba; c, C,C, C; X Y, Z, 1)

= Fs(bs, a, a, bs,by,by;c,c.c; x,y.t) oF1 (a+tm+n,bs ;c+g+m+n; z)
This completes the derivation of (2.4.5)

(6) Proof :-

When z = 1 in equation (2.4.17) Then

Kis (a, a, a, bs, by, by, by, bs; c,c,c,c; X, y, 1, 1)

=Fs( bs, a, a, bg,by,bs;c,c.c; X,y,1) 2F1 (a+m+n,bs ;c+g+m+n;1)
Now Apply Gauss's summation theorem in equation

Fl(a!B!3;1):
= Fs(b5!a! a!b4!bl! bZ!C! C, C,; X;Z;t) (2.4.19)
This completes the derivation of (2.4.6)
(7 Proof:-
KG ( a! a! a! a! bl bl Cl!CZ ; e! d! d! d5 X, y! Z, t)

(2.4.20)

=Fe(a, a, a,b, ¢y, b, je,d,d; x,2,y) .F1 (a+tm+p+n,c;, ;d+p+n;t)  (2.4.21)

This complete the derivation of (2.4.7)

(8) Proof :-
Whent =1 in equation (2.4.21) Then

(2.4.10)

(2.4.11)

(2.4.14)

(2.4.15)

(2.4.17)

(2.4.18)
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Ke(a, a a a;b, b, cycye,d, d, d; x,y,2,1)

=Fe(a, a, a,b, ¢y, b,; €,d,d; x,2,y) ;F1 (a+tm+p+n,c, ;d+p+n; 1) (2.4.22)
Now Apply Gauss's summation theorem in equation

Fl(O(,B,s;l):

=Fe(a, a,a,b,cyq, b,;e,d,d; x,2,y) (2.4.23)

This completes the derivation of (2.4.8)

References

[1] APPELL, P. (1880): Surles series hypergeometric de deux variable, et surds equationa diiferentiells linearies aux derives partielles,
C.R. Acad. Sci. Paris, 90, 296-298.

[2] ERDELYI, A. (1948) : Transformation of the hypergeometric functions of four variables, Bull soco grece (N.S.) 13, 104-113.

[3] EXTON, H. (1972) : Certain hypergeometric functions of four variables, Bull soco grece (N.S.) 13, 104-113.

[4] HORN, J. (1931) : Hypergeometric Funktionen Zweier Veranderlichen Math. Ann, 105, 381 — 407.

[5] SARAN, S. (1955) : integrals associated with hypergoemetric functions of there variables, Not. Inst. of Sc. of India, Vol. 21, A. No.
2, 83-90.

[6] SARAN, S.(1957): Integral representations of laplace type for certain hypergeometric functions of three variables, Riv. Di.
Mathematica, parma 133-143.

7 WHITTAKER, E.T. AND WATSON, G.N. (1902) : A course of Modern Analysis

www.iosrjournals.org 40 | Page



