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1. INTRODUCTION

Recently, most of the scholars studying on special functions theory have a strong interest in extensions of
classical gamma, beta and hypergeometric functions, which are including new extra parameter [1, 2, 3, 4,
and 5].

In this study, we use the extended beta functions to define new extensions of fourth kind Horn and
multivariable fourth kind Horn functions, which introduced below.

Definition 1.1. Let a function G)({KI [N ;z) be analytic within the disk |z| <R (0 <R <oo)and let its
Taylor-Maclaurin coefficients be explicitly denoted by sequence {K, }IeN . Suppose also that the function

@({Kl}leN0 ;Z) can be continued analytically in the right half-plane Re(z) >0 with the asymptotic

property given as follows [4]:

/!
!

M

K, ; |z[<R, (0<R<w), Ky=1

Il
o

@({K|}|€N0;2)= II\/IOZWeXp(Z)|:1+O(%ﬂ; Re(z) >, My>0, weC
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for some suitable constants M, and W, depending essentially on the sequence {K, }I N
€No

By means of the function @({Kl} ;Z) defined by (1), Srivastava et al. defined the extended gamma

leNy

function F(p{K' o) (x) by [4]:

rlfhoo] (x) = | tx‘l®({K| b, it —Bj dt )
(Re(x)>0 Re(p)=0),

(p),

ifweset K =—=, p=c and p=0 in(2), we arrived that the classical gamma function defined as

(o)

X) = Itx’le"dt, Re(x)>0.
0

Extended beta function BS){K'}'e”O) (o, ) defined by [4]:

o ) [0 0 -1 [

0

(min{Re(a),Re(ﬁ)} >0 Re( p)zo).

By introducing one additional parameter q with Re(q) >0, they defined,

Bl (e, p) = Jr! (1—t)“@({Kl . ;_Tp_ﬁ] . )

(min{Re(a),Re(/)} >0 min{Re(p),Re(q)}=0),
(»),

ifweset K =—=, p=c and p=qg=0 in (3), then (3) becomes classical beta function as follow:

(o)

B(a ) ::jtal(l_t)“dt, Re(a)> Re(f)>0.

0

By similar idea, they had extended hypergeometric and confluent hypergeometric functions respectively
shown below [4]:

K © ( 'No)
Fsl{qJ.ENO) (a0 Biyix) =nZ=(; (ﬂ(}yﬁ;nﬂ,);; B) x" ul

(|x| <1 Re(y)>Re(B)>0; min{Re(p),Re(q)}ZO),

(4)

and
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B (panyop) 0
. n=0 (ﬂ?’ ﬁ) n!

(|x| <1 Re(y)>Re(B)>0; min{Re(p),Re(q)}ZO).

(p)
(@)

confluent hypergeometric functions as follow:

()

If we set K, = , p=o and p=q=0, then (4) and (5) become classical hypergeometric and

F(a,ﬁ:y;x):ziMx_"

n=0 (7)n n!
()X <% Re(y)>Re(8)>0),
and
= (B),
(S;7;%) Z;, o)

(X <% Re(y)>Re(8)>0).

After short period by using similar method, Minjie defined [5]:

(r)
FA'({KI}ENO?PVQ)(a ﬂl’ ’ﬂf’yl’ ’yrixia " r)

|N0 r 6
-3 (a H s Ay B) e X
o m,:o ”‘1**’“- B(ﬂ.,)/J ;) m! m!
where | |+...+|x | <1 and min{Re(p),Re(q)}ZO. If we set K, 2%, p=0c, p=qg=0, then
|

(6) becomes the Lauricella functions defined as follow:

F(r)(a Broeos B Vi Ves Xpeens r)

_ %y BB X X
._”‘1;60( v () (7)), Mt m

where |X,|+...+ (x| <1.

In 1931, J. Horn defined following hypergeometric functions [9, 10]:

3 (Do (B), X"

Ha(@firraixy)i= 3050 e S

(2\/M+|y|<1).

(7)
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The multivariable fourth kind Horn functions defined by Exton as follow [8, 11 p. 97]:

H (@ Besgrons B VsV X0 %)

_ i (Cx)2(rT11-¢—...-¢—mk)+mk+1-¢—...+mr (ﬂk*l)mk+1 (ﬁr )mr lel Xnmr (8)
m...m =0 (]/J-)ml"'(]/r)mr m1! mr! ,

(2(M+...+M)+...+|xr|<l).

The aim of this article is to define extended multivariable fourth kind Horn functions. We obtain
generating functions for these functions. Then, we derive various families of multilinear and multilateral
generating functions for the extended multivariable fourth kind Horn functions.

2. GENERATING FUNCTIONS

In this section, firstly, we define extended fourth kind Horn and multivariable fourth kind Horn functions.
Then we derived a class of bilateral generating functions for the extended multivariable fourth kind Horn
functions.

In a similar way the previous method in introductory section, we can define the following generalizations
for the fourth kind Horn and the multivariable fourth kind Horn functions.

Definition 2.1. The extended fourth kind Horn functions is

({KI }IeNo P.q

H, )(a,ﬂ:n,n;x, y;p)=

(9)

S (a)2m+r B&?ZI}IENO)(ﬁ_Fr’]/Z_ﬂ)Ey_r
% (%), B(B.7,-B)  mir!

m,r=0

where 2\/M+|y|<l and min{Re(p),Re(q)}>0.WhenK| :%, p=0c and p=q=0, equation
o-l

(9) reduces to usual fourth kind Horn functions given by (7).

Definition 2.2. The extended multivariable fourth kind Horn functions is

(k)Hﬁ,r(){Kl}.sNo;p,q)(a’ﬂk”"”’ﬁr;”""yr;Xl""’xr)

_ ~ (a)Z(ml+...+mk)+mk+l+...+m, (ﬂkﬂ)mk+1 (ﬂ")m
m,...m; =0 (7/1)m1 "'(7/r)mk

: (10)

{Kifieng m
xﬁ B&q )(ﬁﬁmj’?/j_ﬂj)xlml X

J=k+1 B(ﬂjayj_ﬂj) ml!m mr!

(p),

where 2(M+...+M)+...+|xr|<l and min{Re(p),Re(q)}ZO. WhenK, =——* p=0c and

(o)

p=q=0, equation (10) reduces to the multivariable fourth kind Horn functions given by (8).
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Theorem 2.1. We have the following generating function for the extended multivariable fourth kind Horn
functions defined by (10):

i&(k)H r)

( . ) n
= n! 4,({Ku}.EN0;p.q)(/“_n’ﬁk”""’ﬂr’yl"”']/”Xl'm'xr)t

(11)

=(1- —4 (k)H(r) e, e Vo Xi s Xk ’ Xk+l . Xr
( t) 4'({KI}|eNo’pq)[ ﬂk+1 ﬂr Toen T (1—t)2 (1_t)2 (1_t) (1_t)

where 1 €C and [t|<1.

Proof. Let T denote the first member of assertion (11). Using (10) in (11), we have

o) (A4, Bt Bri Viseer Vo3 Xy oo X U

T= d Zw: l) (ﬂ” + n)z(rr11+...+mk)+mk+1+...+mr L B({ - NO) (IB + m 71 ﬂ) Ximl err ﬂ
n=0 m,...,m, =0 " (7/1)mi"'(7/k)mk J=k+1 B(ﬂj,}’j—ﬂj) m1! mr! n!
_ i (ﬂ')z(mlﬁ-...érmk)+mk+l+‘..+mr L BS){ - NO) (ﬁ +m; 17/1 ﬂ) lel err

Moo =0 (yl)nu"'(yk)mk =kl B(ﬂjJ’j_ﬂj) m! m,!

= (A+2(m +.+m)+m,, +.+m,)

r n
XZ Lt
n=

n!

_ © (ﬂ,)( r B({ 'No)(ﬂ +m,7 ﬁ)
=(1-t A 2(My oA My My g+t My p.q j
=9 %---Zm:ﬁo (71)ml'--(7k)mk J=k+1 B(,Bj,}/j —ﬁj)

{(ﬁy}%’---’[(ﬁiy}w (2] ) A

=(1-t) R ABi By K K X |
(1-t) 41K g Pi0) Pearss B aren 1 (1-t)"" (1-t)" (1-t) T (2-t)

which completes the proof.

If we set k=0 in (10), we clearly see that the extended multivariable fourth kind Horn functions is a
generalization of the extended first kind Lauricella functions given by (6):
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O

(
4(1K} g 09)

e j ® (a,ﬂl,...,ﬂr, ]
X X |=F Xy X |
[ Vi 7 & AlKhagPa) (77,207 &

Corollary 2.2. In Theorem 2.1, if we takek =0, then we have the following generating function for the
extended first kind Lauricella functions given by (6),

< (A
ZQ £ )(,1+ N By B Vaveens Vi Xy ooy X, )

Sl AR

X

—(1—tY*E® ; . r
~(1-1) FA’({KI}IENO;p]q)(i,ﬁl,...,ﬂwh’---’%’(1_t)""’(1_'[)]

where 1€C and |t|<1.

If we set r =2 Corollary 2.2, we immediately have the following conclusion for the extended second kind
Appell functions in [4].
Remark 2.1. We have

& (4 n {Kl}IeNU n
z% 2( )(j“"'n’ﬁl’ﬂz;?/l’]/z;xyxz;p,Q)t
n=0 .

:(1_t)_l Fz({KI}IENO)[Z’ﬂliﬁz;h’?/z;(l—)ilt), (1)(_2t); p’qJ

where

Fz({KI}IENO)(a'ﬂvﬂz;?/l’?/z;xy Y; p,Q)

. - BE,{,?}'eNO)(ﬂl‘Fm’Vl—ﬁl) Bfa{,zl}lgNO)(ﬂz +n,7, _:Bz) X" y"
; mZn=:0(Ol)m+n B(ﬂ1’71_181) B(ﬁz’yz _ﬂz) Wﬁ

(|x|+|y|<1, min{Re(p),Re(q)}ZO).

Theorem 2.3. Following generating function for the extended multivariable fourth kind Horn functions in
(20) holds true:

© (A r n
Z( )n (k)Hi) )(—n,ﬂm,---,ﬂriﬂ/p---’ﬂ/r?Xv---’Xr)t

n=0 n! '({KI }IeNO;p'q

_ (1_,[)—4 (12)

. . x1t2 th2 _Xk+1t _Xrt
2y Brstreos BeiVir e Ve = e =,
{ A Pitu-y (1-t)" (1-t) (1-t) (1—t)J

SCG
4{{K}pg:P)

where 1€C and [t|<1.
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Proof. Let T denote the first member of assertion (12). Then,

2(my+... M +My g +..+M <N

= (_n) oot My )+ My g+ M
T= Z:(; Z (/1)” 2(m, )+m, ;

m -0 (7, (7D,

) r BE){ INo)(ﬂ +m 7/1 ﬁ)xlm1 err tn

Ly (ﬂj,yj—ﬂj) m! m!n!
where we have used [10 p. 102],
o Mk +.+mKk <n oo Mk +..+mk <n
>, Dk, kpin) =D > DKy Ky n+Hmk +.+mkK, )
n=0 Ky, ke =0 n=0 Ky oo ke =0

and we get

. B({KI}IENO)('BJ' +M;, 7, _'Bi)

~ 1 p.q
T-
mlv--Zmr—O(%)nh"'(?/k)mk Jl:k[l B(ﬂj’Vj_:Bi)

2\™ 2\ Miiq my
X(Xlt ) "'(th ) (_Xk+lt) . (_ i n+2 (M.t J+ My +.4M, L

m!.m!m ,'.m! =

_ i (ﬂ)z(mﬁ..ﬁrmk)+mk+1+...+mr d BE){ - NO)(ﬂ +m 71 ﬂ)
m,...,m, =0 (71)%"'(7/k)mk J=k+1 (,Bj,J/j—ﬂj)

) (xitz)ml ...(xktz)mk (“Xeat) ™ (=%, 1)™

m!.m!m_L.m/!

o (A+2(M +.tm )+ M, .+ m,)

"%

ngn
L

n!

(13)



232 Duriye KORKMAZ-DUZGUN, Esra ERKUS-DUMAN / GU J Sci, 32(1): 225-240 (2019)

{Kihieng
_ (1_t)—}u i (ﬂ')Z(mﬁ..A—mk)-*—mk+1-¢—...+mr r BE, ) (ﬂ +m. ,]/J ﬂ )

My, =0 (7l)ml"'(7k)mk J=k+l B(:Bj’ﬂ_ﬂj)

L&) Ay G-

m!.m.!
2 2
=(1-t) "R 2B Bty XL Kl X
A )| B BT s (1-t) (-t (1) (1)

which completes the proof.

Corollary 2.4. In Theorem 2.3, if we take k =0, then we have the following generating function for the
extended first kind Lauricella functions:

“(4), o e
N Y LS

n=0

(14)

(1 _+Y AWM ; X X
—(1 t) FA,({Kl}IENO;p,q)(Aﬁl'm’ﬂr’h’ ’yr,(l t) (1_t)]

where 1€C and |t|<1.

Remark 2.2. In Corollary 2.4, taking r =2, following generating function for the extended second kind
Appell hypergeometric functions holds true:

iﬂ F({Kl}|EN0)

nl 2 (_n’ﬂl’ﬂz;%’?/z;xiixz;pvq)tn

n=0

:(1—t)7l F({K} )(ﬂ ﬂ11ﬂ2’7/1772’(1X1tt) (1Xtt) qu

Theorem 2.5. Following generating function for the extended multivariable fourth kind Horn functions in
(10) and |t| <1 holds true:

0 r tn
Z , pq)( n’ﬂk+l""’ﬂr;71y---y7r;Xl,...,Xr)—

n=0 n!

=e' oF (=7t ) o (= 7 %)

y (D(p{’K the No) (ﬂkﬂ’ Vierti— Xk+1t) @({K|}IEN0) (:Br e —Xrt)

p.q
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where , F, is hypergeometric series and QD(::' heso

by (5).
Proof. Let T denote the first member of assertion of Theorem 2.5. Then,

n=0 m,...,m, =0 (71)ml(7/k )mk

is the extended confluent hypergeometric function given

2(my+..4+m J+my g +..+m <n (_n)
2(my+.. My )+My g+ My

where using (13) and we obtain,

(tKiheng)
- 1 - Byg ('B +Mmy - ﬁ)
T=

nh,;r—o(%)nh“'(”)mk Jl:kll B(ﬂj’7j _ﬂi)

. (xltz)m1 ...(xktz)mk (X)) ™ (%)™ &t

=e' o (=70t B (570 %)

{K 1eNg {K|}IEN0 o
XCD( )(ﬂkﬂ’ykﬂ’ kﬂt)"'q)(pvq ) (ﬂr’yr’_xrt)

which completes the proof.

Corollary 2.6. If we takek =0, in Theorem 2.5, then we have the following generating function for the
extended first kind Lauricella functions:

S (—n,ﬁl,...,ﬂr;xl’_._,xrjg

oo APl Yiven Ve n!

{ |}I5N0 P { |}|5N0 . .
=e' (D(pz )(16117/1’_X1t)"'q)(p: )(:Br’yr’_xrt)
where [t| <1.

Remark 2.3. Corollary 2.6 for r =2 gives following generating function for the extended second kind
Appell hypergeometric functions holds true:

n

N ) : : . t
ZFZ n,ﬂl,ﬂz,Vl,}/z,Xl.Xz,p,Q)m

n=0

=¢' (D( )(ﬁl,}/l, Xit) ( INO)(:Bz;yz;_th)
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where [t| <1.

Theorem 2.7 We have the following bilateral generating function for the extended multivariable fourth
kind Horn functions and the extended first kind Lauricella functions:

i o NP
~ nl 4Hh%pﬂ AT AR '
) —N,0,,.., 0 N
x F Yo Y |t (15)
Av({KIhENO:p'q) Eprreny &

BBt By Bores B P Fs o
—(1_tY* Ky (r+s) _ _
- (1 t) H4,({K| }IeNo;p’q) Xl Xk Xk+1 Xr ylt yst

(1-t) (1=t (1-t) T (1-t) (1) T (1) |

Proof. Let T denote the first member of assertion (15). Then,

{Kihing
T= > i A (i+n)z(m”“'+mk)+mk+1+---+mr - B( )(ﬁ My, ;- ,B)lel ...Xnmr
n=0 m,...,m,=0 n (yl)ml..-(]/k)mk J=k+1 B(ﬂj,j/j_ﬂj) ml! mr!
- ,5,...,5 tn
F(S) " ' s R
X A,({ |}|EN0;qu( gl,_“,gs ’y11 1ysjn!

i 2(My .M )M g+ d B({ INO)(ﬂ +m’}/J ﬂ)lel x M

r

my...My =0 (71) (7/k) J=k+1 B(ﬂjiyj_ﬂj) ml!mmr!

o (A+2( m, )+m m e
XZ( + ml+ T+ k)+ keg T T )n F(S) (n’511 ’55;)/1, "!ysjtn'

e n! AIKngpa) \ Epyeenr &g

Using (14) we get,

T= i (//i/)z(ml"'---"'mk)+mk+1+"'+mr t[ B({ INO)(ﬂ + M, ’7/1 ﬂ) lel .“err
My o.My =0 (7/1)ml---(7k)mk J=k+1 B(ﬂj!7j_ﬂj) m! m!

« (1_ t )—1—2(ml+...+mk ) —

CEO [/1+2(m1+...+ M)+ My ot M, Sy, O, =Yt —ystJ

Ax({thsNo;p,q) T

. -t 1t
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i 2(My M )My o, d BE){ INO)(ﬂ +m’7/l ﬂ)
my...m, =0 (7/1) (7k) J=k+1 B(ﬁj!yj_ﬂj)

HHHH

00

x Y (A+2(m+Am)+m o +m,)

my+..+Ng

i (4),
—(1-t A (MY My )+ My g M1+ N
A R A

r B({ 'N°)(ﬁ +My, - ,B.) > BE){,cfl}IENO)(5j+”j’gj_5j)

p.q

J=k+1 (,Bj:Vj_:Bj) =1 8(51’81_51)

) Aol (] Lt (8] @)

mL.m.!nt.n!

X

ﬂ“’ﬂkﬁ-l""’ﬁr’é‘l’“"55;7/1""!7/r’gl""’gs
= (1—t)% IR X X X1 X —Yit DA

(
4,({K|}|EN0;D,Q) (1—t)2 ,...,(1_t)2 ,(l—t)’m’(l—t)’(l—t)’m’(l—t)

which completes the proof.

If we set k =0 in Theorem 2.7, we have the following bilinear generating function for the extended first
kind Lauricella functions given by (6).
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Corollary 2.8. We have

0 ﬂ —
zﬁ =) (“”’ﬂl’y’ﬂf;xl,...,xrjlr“) [ " '55:y1,---,ysjt"

o N alkigea) Viveens Av({theNo:P-Q) Epyeny &g

iy ( ) /’i”ﬂl’ ﬂl"é‘l’ S’yl' ’J/r’gli""gs
- (1_t) FA*({KI iong P01 u X %t —Yit
1-t 71—t 11—t 1t

If we set r =2 in Corollary 2.8, we have the following bilateral generating function for the extended second
kind Appell functions and the extended first kind Lauricella functions.

Remark 2.4. We get
N ﬂ'n Ky /1+n181ﬁ s -n,o,,.. ,55 .
Z( ) FZ( )( . X1’X2; p,qu/i(){th N §PYQ)( ' ;y11"'1 stt

o N! Y1172 & &

P A B B Oty s O3 V1 Vs €y evns Es
:(1_t) FA'({KI}|5N0;p'q) X , X, ,_yl ’m’_yst
1-t 1-t 1-t 1-t

If we choose k=1 and r =2 in Definition 2.2, we clearly see that extended multivariable fourth kind
Horn functions are a generalization of the extended fourth kind Horn functions,

RO (a”gk*l""’ﬂr ;Xl,...,Xr): H‘(l{ o’ pq)(a A 1 Xgs ij.
4,({K.},ENO;p,q) Vv, Y1 Vo

Corollary 2.9. If we taking k =1 and r =2 in Theorem 2.7, bilateral generating function can be obtained
for extended fourth kind Horn and extended first kind Lauricella functions,

i& Hg{K|}|sinvq)(’Hn”Bl;xl,...,xrjF(S) | [_n’(sl""’(ss;yl,...,ysjt”

Y1 Yo Elren &
i—i_n ﬂl’ 11" 5’71,72,(91,...,8
:(1—t)—1 @ (29) X, X, -yt —yt

(1) (1-ty (1-1)'(1-1)"" (2-1) |

Theorem 2.10. We have the following bilateral generating function for the extended multivariable fourth
kind Horn and the extended first kind Lauricella functions:
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2 (4), w00 (—”ﬁkw---,ﬁr j
- H S
2, ! pl ey,

%) A+N,8,...,0, N
x F e Y |t

Ay Breatrooos BerOpreais Ogs Viseeos Vs Exyever s
=(1-t)" W x t? x> —x.,t —xt oy Y,

4 (1K} 00 (-t @-t)? (@-0)"7 (1) @-1) 7 (1) |

Proof. In a similar manner of proof of Theorem 2.7, we complete the proof.

3. MULTILATERAL AND MULTILINEER GENERATING FUNCTIONS

In this section, we derive several families of multilinear and multilateral generating function for the
extended multivariable fourth kind Horn functions defined by (10) by using the similar method considered
in [6,7,12,13,14,15].

Theorem 3.1. Corresponding to an identically non-vanishing function Q#(yl,...,ys) of S complex

variables y;,...,y, (s N)and of complex order z, let

A#.r// (yl""' ys;é/) = kZ:akQﬂwk (Y1'---’ ys)é/k
-0

(a, #0, u,y eC)

and
[n/b]

@g,’g/ (Xia-.-, Xr! yl)---y y51§) = Zak Q#H//k (yl’"', yS)(i)nfbk
k=0

oG
4 (K P20

: (/’L+n—bk1ﬂk+1""’ﬂr;Xi,..-,xr]‘f—k
yl,.--lyl’ (n_bk)!

Then, for be N, we have,

-1

Z;G)ﬁ;g’ (xi,...,x,; Yireos ys;tibjtn =A,, (Ve Yan)(1-1)

(16)

g0 A BB X X, X, X,
4 ) 21t 2 yreny
Noen?e  (1-t)(1-t)" (1-t) (1-t)

provided that each member of (16) exists.
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Proof. For convenience, let S denote the first member of the assertion (16). Then,
[n/b]

S= Zzakgw//k (Vv ¥ )(A) e

n=0 k=0

WO i+n—bk,ﬂk+1,...,ﬂr;lex M
4,({K|}|EN0;p,Q) Viseer Vs r (n—bk)l

Replacing n by n+bk, we may write that

S= iia Q yl’ ’ys)(ﬂ“)n

n=0 k=0

(l+n,ﬂk+l,...,ﬂr. X jnktn

n!

i A+N, B B t"
_ ()4 (1) e By t
_Z(ﬂ’)n H4,({K.}IEN0;p,q)[ Lyeen 1X1,---,Xr]

38,9, (Yo ¥ )1

k=0

_ _ -1 (k) g (r) ﬂ“’ﬂkﬁ-l""’ﬂr . X1 Xk Xk+1 Xr
=(1-t)""™H | ; = s =,
hag? )| ey (1=t (1-t) (1) (1)

XA,u,y/(yl""' ys’77)

which completes the proof.

In a similar manner, we also get the following results immediately.

Theorem 3.2. Corresponding to an identically non-vanishing function Q#(yl,...,ys) of S complex

variables Y;,...,y, (s N)and of complex order 4, let

AAM// (yl""' ys;é/) = kzakguwk (y1'---’ ys)é/k
=0

(a, #0, u,y eC)

and
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[n/b]
O (X X3 Yoo Yoi €)= D 8 Qi (Vi V6 ) (4),

r) _n+bk’ﬂk+1""’ﬁr . X ] §k
( Viven ¥y Henn % (n—bk)!

Then, forb e N, we have,

Z;G)ﬁ;g’ (xi,...,x,; Yyreens ys;tibjtn =A,, (Yoo Vi) (1)

(17

,({K.}.ENO;p,q) Vivens Vs ’(1_t)2 v (1_t)2 ’ (1—t) Y (1—t)

provided that each member of (17) exists.

X (k)H(r) (l1ﬂk+l’.“’ﬂr ; Xltz th2 _Xk+1t _Xrt ]
4

Teorem 3.3. Corresponding to an identically non-vanishing function Q (y;,...,y,) of s complex

variables Y;,...,y, (s N)and of complex order 4, let

Ay (Yoo ¥ $) = kZakQWk AN Al
=0

(ak #0, ,u,l//eC)

and
(/b]

O (Xpyeoes X3 Yoo Yoi €)= D8 Qi (Vi ¥s)
k=0

% (1) | [_n""bk'ﬂku'"-’ﬂr;Xl’._.1xrj é:k
’ ' Vivees 7y

Then, for b e N, we have,

00

PNCI (xi X3 Yy ys;tib}[” =N, (Yoo Yoi7)

n=0

xe'F (=72t ) Py (=710 %87 (18)

{K, }IeNO . {KI}|ENO .
X(D(p,q )(:Bkw7/k+1’_xk+1t)---q)(p,q )(ﬂr,yr,—xrt)

provided that each member of (18) exists.
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Furthermore, for every suitable choice of the coefficients a, (k IS INO), if the multivariable functions

Q. (yl,..., yr),r e IN are expressed as an appropriate product of several simpler functions, the

assertions of Theorems 3.1, 3.2 and 3.3 can be applied in order to derive various families of multilinear and
multilateral generating functions for the extended multivariable fourth kind Horn functions defined by (10).
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