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Appell-Type Extension of the ,R,(v,7;z) Function

Yogesh M. Thakkar, Ajay K. Shukla*

ABSTRACT: In this paper, we define two variables Appell-type extension of the ,R4(v, 7;2) function, also
study confluence formulae, double integral representations and differentiation formulae for the Appell-type
extension of the pRq4(v, 7; 2) function.

Key Words: Gamma function, Beta function, Mittag-Leffler function, Appell hypergeometric
function.
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1. Introduction and preliminaries

In 1903, Gosta Mittag-Leffler [5] defined F, (z) function as

E, (2) = Zm (1.1)

where v,z € C; R (v) > 0.
Wiman [12] generalized E, (z) and defined as

o0 ZS
B ()= —2 1.2
7 (2) ;}F(VS—FT) (12)
where v, 7,z € C; R (v) > 0,R (1) > 0.
Further, E. M. Wright [13] gave the following function, which can be represented in series form and
valid in the whole complex plane

> 1 z°
e (2) = E _—, -1,7 € C. 1.
W, - (%) 2 Tws17) v > TE (1.3)
In 1971, Prabhakar [6] generalized (1.3) as,
> d) z5
E? = (75— 1.4
MOED BT e (14

s=0
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where v, 7,8,z € C;R(v) > 0,R (1) > 0,R(J) >0
Sharma [9] studied the following function

p KT (z) = p KT (15 ooy Py 015 veny O )

_ - (/.Ll)s """ (/U’p)g (’Y)sxs (1 5)
= (1) (8g), s (vs +7)
where v, 7,7 € C; R (v) > 0.
Afterwards, Sharma [10] studied the generalized M-series as defined below
PMQ(Z):Z)MQ(MD 7/’6;07517 5(]72)
_ Z (/1’1)5 """ (IU’P)S Z (16)
— (01) 5 (0g) T (vs 4 7)
where v, 7,z € C; R (v) > 0.
In a remarkable paper, Saxena et al. [8] discussed multivariate Mittag-Leffler-type function,
> (61)51 (62)52"'(6n)sn 21%1 29522, %" (17)

A+ (pisi

=1

(6;) _

E (21,22, 00y 2n) =
(pi), A \TLy “20 e | ! 1’
s 0 I‘( )> (s1)! (s2)... (sn)!

where X, d;,pi, 2 € C;R(p;) >0,(i =1,2,...,n).

Horn [1,4] investigated thirty four distinct convergent hypergeometric series of order two of which four
Appell’s hypergeometric series Fy, Fy, F3 and Fy-series and seven confluent series &1, ®o, $3, Uy, Uy, =
and =, are limiting cases of Appell’s hypergeometric series, discussed below as,

5/
Bl = Y Loy oy <1 (18)
p>0¢>0 ( +4q
: () (')
By 11,6, 7,7 2, y) = ZZ p q qxpyq, |z + [yl < 1 (1.9)
p>0g>0 ’yp
e s (1) ( )( Dy
Fy [, 1, 6,675, y) = ZZ il Labyt, ol lyl <1 (1.10)
p>0g>0 ’yp+q
4 P+q 6)p+q 1 L
Fylu, 67,9 2,y) = ZZ ety el 4yl <1 (1.11)
p>0q>0 p FY

Oy (1,077, y) = ZZ PaPyd, Ja| <1 (1.12)

p>0 q>0 7 ptq
Dy [6,0";7;2,y] = ZZ xPy? (1.13)
p>0 q>0
s[0; v x,y] = ZZ y? (1.14)
p>0 q>0
Uy (1, 657,952,y = ZZ ”q aPy?, |zl <1 (1.15)
p>0 q>0 q

Uy (157,75 2,y = ZZ p+q Py (1.16)

p>0 q>O q
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Bl 5y, y) = ZZ px”yq, 2] <1 (1.17)
p>0g>0 pq
5)
N I D)o “)p< oy, Jol <1 (L1

p>0 q>0 q'(V)Hq

Desai and Shukla [2,3] modified the conditions of K function [9] and renamed as the ,R,(v,T; 2)
function, which is defined by

1, 42, ...
pRy (v, 732) = Ry H15 1125 =05 fp
Wi, w2, .. 7wq

ZF (vs+71) )S(uQ)sm(Mp)Si’ (1.19)
s=0 :

where v, 7, 1, w; € C,w; ¢ Z7 U{0},p,q € ZTY U{0},R(v) > 0,R(7) > 0,R (1) > 0,R (w;) > 0 for
I<i<pl<j<yq

The series (1.19) terminates to polynomial in z when any p; € Z— U {0}.

The convergence criteria for , R, (v, 7; z) function is as follows

(i). The series converges for all |z] < co when R (v) > p —q.
(ii). The series converges for all |z| < 1 and diverges for |z| > 1 when R (v) =p—¢— 1.

(iii). The series converges absolutely for all |z] =1 when R (v) =p — ¢ — 1 and

q p
%(V—FZC&J‘—ZMZ‘>>O
j =1

Jj=1

For v =0 and 7 = 1, (1.19) reduces to generalized hypergeometric function [4,7].

qu M1y 25 oo fop
w1, w2, ...,Wq

Wwi,w2,...,Wq

z> . (1.20)

2. Appell-type extension of ,R,(v,T; %) function

We are motivated to define eleven functions of two variables, out of which four functions are Appell-
type extension of the ,R,(v,7T;z) function and remaining seven functions are confluent functions of
Appell-type extension of the ,R (v, 7;2) function.

The following functions are defined for u, ', 6,6",v,v , v, 7,21,20 € C,v,v ¢ Z= U {0}, R (v) > 0,
R(7) >0 and |#], 22| < .

(1) p44(8),(8) g 2P 209
Ry (1, 6,8 v;v,7, 21, 22] = » E pra. b 4 (2.1)
1 o e p+q +7) MNpeg P
(1) p4q(8),(8) 2P 209
Ra [11,0,0"37,7sv, 7, 21, 2] E E pra b 4 T (2.2)
’ pal= 2.2 p+q ) 0,0, P d

" (6), (8 2P 209
ZZ (1), (1) 4(8),(8") 217 299 (2.3)

R3 Naﬂ/aisa(S/;’Y; V,T,Z1,ZQ —
[ p+q +7) (Mt P

p>0 q>0

(1) g (0) g 217 229
Ry, 87,750, 7,21, 20] = P 2.4
[ ;); p+q +7) (1,0, P a (24)
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(,LL) + (6) le 22
ROy [u, 05730, 7, 21, 22] L (2.5)
' n ZZ p+q+r> GO
(0),,(8")¢ 24P 201
R®5[6,0";v;v, 7, 21, 22) P4 2.6
d vl = 22 T peg P @ (26)
(5) 21P 221
R(I)L’: [5;’7;1/77721722 Pz =2 (27)
e
1) P 5.4
RO b/ s ) = 5 W)y q(0)y 207 27 238)

STl t+ag+1) (0),(0), » g

(IUJ) + le ZQ
R\II2 [M77)7/7 v, T, ZlazQ P (29)
p;);o v(p+a)+7)(1),00), P a

(1) (1) (9) 217 297

REI [M?M/76;’Y;V7 T, 21722 (210)
(1), (0),, 217 25

RE2 [/’('76;’7;1/’7—7'21722 ZZ . P —= (211)
SosTwlp+a)+7) (7)p4, P4

For v = 0 and 7 = 1, these functions reduce to the Appell functions F}, F5, F3 and F, and seven confluent
functions (131, (I)Q, (I)g, \1117 \IJQ, El and EQ.

3. Some Confluence formulae

In this section, we give the functions (2.5)-(2.11) as confluent function of (2.1)-(2.4).

The following confluence formulae for (2.5)-(2.11) hold true.

1
lim Ry [u, 0 iV T, 21,>\22] = R®y [, 8;7;v,7, 21, 22] (3.1)
A—0 A
1
lim Ry {, 8,8 v, T, Az, AZQ:| = R, [6,0";v;v, T, 21, 23] (3.2)
A—0 A
. 1 1 9
lim Rl gl 57 ~ U, T, )‘217 A Z2| = R(I)S [(Sa YV, T, 21, 22] (33)
A—0 A A
5/
lim Ry {u,& YT, 217)\252] = RV [, 0;7,7;v,7, 21,0 2] (3.4)
A—0 A
5 /!
lim R2 Hy < 7;77’7/51/7 T, )\ZlaAZ2 = R\I/2 [M;"}/,’)//;l/, T, 52136/22} (35)
A—0 AT
. li 6/ — / !
lim R3 s f 757 ST, Z17)\22 = R:‘l [M?/If 76777 v, T, 21,5 22] (36)
A—0 A
/ /
lim R3 Hy &757 3L UT, Zlv)\QZZ = REQ [Ma6771 v, T, Zla:u/(SIZQ} (37)
A—0 A A
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On using the relation lim )\m(x) = 1, the proof of identity (3.1) follows as

A—=0

1 (1) p14(0), (%) 217 (Az2)?
lim Ry |p, 0, — ,’Y,VTZl,AZQ:| —hmzz p+aq p(/\)qz%( 2"2)
A0 A S Twhra+n)  (Nyyy 20 d

(1) p1q(0)p 217 27
B ZZ p+q +7)

p>0g>0 (’7)p+q p' q'

= R®, [%5;7;%7,21722]

Similarly, we can prove other confluence formulae.

4. Double Integral Representations

In this section, we obtain double integral representations of the functions (2.1)-(2.11). The following
well-known integral results [7] are used to obtain various double integral representations.

(i). Zoxz_le_””dx =T (z), R(z2)>0.

/,1,1 51 — ut0—1 — ut0—1 ﬂ75
fa? dr =a B(u,d)=a F<M+5>.

Theorem 4.1 The following double integral representation for (2.1) holds true for R (6) > 0,R(5') >0
R(MAY)>0,R(y—0—-9)>0

S Y
F( 6’5,776 5 >R1[M’575,;7;V77—’21722}

— [ [aT e T T B (g dady, (4.1)

taken over the triangle x > 0,y > 0,z +y < 1.

Proof: In the light of (1.4), we have

leZQq
E) . (21 + 22) P*" . (4.2)

From the right hand side of the equation (4.1), we get

/ 6+p 1 5’+q 1(1 $—y)7_6_6/_1dxdy

S5 Wty a2t
p>04¢>0 pq' vip+a) +T

H\H

P+q leZQ ((5 ! /
—ZZ +p,y=6+q) B(& +q,v 00
pl¢d T(wp+q)+7)
p>0¢>0

7 _ _ s
F( 5,6,776 ’ >R1[u75v5';v;vmzlvz21~

This leads to the proof of theorem 4.1. O
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Similarly, the following double integral representation for (2.6) holds true for R (6) > 0, R (6') > 0
RE)>0,R(y—06—-46)>0

7 _ _ 5
G P B

= //$67195I71(1 - - y)’y_(s_é/_loRo [—; = v, T, 221 + yzo| dady, (4.3)

taken over the triangle x > 0,y > 0,z +y <1

Theorem 4.2 For R () > 0,R(8') > 0, the following double integral representation for (2.1) holds true
I'(0,0") Ry [u,6,8"s 70,7, 21, 22] = //x‘s_ly‘y_le‘(“y)lRl (1373 v, 7, w21 + y2o) dacdy, (4.4)
taken over first quadrant.

Proof: From the result due to Thakkar and Shukla [?] and (1.19), we have

(#)p+q 21721
1Ry (173,721 + 22) :
,;);O (Vpiq Pa'T (v (p+q) +7)

From the righthand side of (4.4), we get

LT=00 Y=00

ZZ () p+q 2121 g0 tP=Ly 0 ta=1o=(@4y) 4o gy

|
50050 Wy AT W0+ 9) +7) /- 2o

p+q 1Pz /
= F@+p (' +q)
Z;);) (V)peq Pa'T (v (p+q) +7)

:F(575)R1 [Ma5,5§’7;’/’7',2’1a22]~

Similarly, the following double integral representation for (2.6) holds true for # (6) > 0, R (") > 0
['(0,0") R®2 (8,8"; 50,7, 21, 22) = //955713/5/7167@%)031 (—iviv, ez + y22) dady, (4.5)

taken over first quadrant.

Theorem 4.3 The following double integral representation for (2.2) holds true for R (y) > R(J) > 0
and R (') >R((') >0

F( 676177_657/_61

v '7/ > R2 [M7676/;777/;Va7721722]

1
/x‘s*ly‘;/*l(l — x)7_6_1(1 — y)’yl_é,_lEﬁﬁ (z21 + yz2) dzdy (4.6)
0

|
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Proof: From right hand side of (4.6) and using (4.2), we get

r=1y=1

ZZ p+q 2Pz / / € R A ¢ ) R
vip+q)+T1)

|
p>0g¢>0 p a

x=0y=
p.,.q leZQq ( / / /
—ZZ 0+p,y=0) B0 +q¢7 —7)
S5 P Tw+g+7)
(5577,}/5,7/ 5 )R2[/L,(S,él;’y,’yl;V,T,Z]_,Zz].

O

Theorem 4.4 For R(6) > 0,R(8) > 0,R(y) > 0,R(y—35—08") > 0, the following double integral
representation for (2.3) holds true

/ _ Y
F< 676777 o )R3 [, 10,85 v v, 7, 21, 22]

= //1:571315/71(1 —x— y)’y_(s_é/_lE((ﬁ’f)l (x21,yz2) dzdy, (4.7

taken over the triangle x > 0,y > 0,z +y < 1.

Proof: From right hand side of (4.7) and using (1.7), we get

lezz T / _5—6'—1
ZZ pq' / / PPl (] g ) dady
p>0g>0 =0 y=0
2P 204
—ZZ ' L= BO+py—06+q) B +q,v—35-45)
S5 pq v(p+aq) +7)

/ _ _ 5
F( 576777 o )R3 [, ', 8,8"vs v, 7, 21, 2]

Theorem 4.5 The following double integral representation for (2.3) holds true for R (u) > 0,% (u') > 0,
R(r)>0,R(r—p—p')>0

F( ,ufvﬂlvrf

r

o
pon >Rs[M,u’,&é’;v;v,ﬂZl,Zz]

B //xﬂ_lylul_l(l —Z = y)T_M_M/_lRl [’I", 6, 6la ViV, T, Tz1, 922] d.’l?dy, (48)

taken over the triangle v > 0,y > 0,z +y < 1.

Proof: From right hand side of (4.8) and using (2.1), we get

(6),(0) z21P 20 / /
> Z p+q : - Pl (L — )" ey
s Wprg TWl+q+7)
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(5 6/) szq
—ZZ ”” e Bt~ pt Q) B g — )
p>0q>0 ’Y (V (p+q) +T>

_ _ !/
:p< uauﬂ“r p—p >R3 [, ', 6,8 vi 0,7, 21, 20]

O
Similarly, the following double integral representation for (2.10) holds true for R () > 0,% (1) > 0,
R(r)>0,R(r—p—p)>0
P
F( Ho ’rr o )351 [, 1,05 y; 0,7, 21, 22]
//-TH 1 1 - T y)riuiﬂlilR(I)l [7‘75;7;V7 T, :EZl,yZ?] d(Edy, (49)

taken over the triangle z > 0,y > 0,z +y < 1.
Theorem 4.6 For R (u) > 0,R (1) > 0, the following double integral representation for (2.3) holds true
T (p, 1) Ry (py it 6,8 v; 0,7, 21, 22) = //x“ily“/flef(”y)R(IJQ (6,8 ;v;v, T, w21, y22) dady, (4.10)

taken over first quadrant.

Proof: From right hand side of (4.10) and using (2.6), we get

T=00 Yy=00

217221 / / ptp—1, p'+q—1 —(z+y)
g g T Y e dxdy
p+qF(V(p+Q) +7—)

p>0 q>0

=0 y=0

*Zzpq N (p+q)+T>F(u+p)F(u’+Q)

p>0 >0 P+q
= F(Ma# )R3 (/ufvﬂ 7576/;7; V,T,Zl,22)~
a

Similarly, the following double integral representation taken over first quadrant for (2.3), (2.10), (2.11)
holds true for R (u) > 0,R(6) > 0, R (1) > 0,R (') >0

U (', 0") Rs (p, pt',0,0"s 50,7, 21, 22) = //x“lfly‘;,*le*(“’*y)REg (1,05 y; v, 7, 21, xYy2e) dady.  (4.11)
U (, 1) REy (ps i, 03730, 7, 21, 22) = //x“flyﬂlflef(”y)R@g (6;7; v, T, 221, y22) dedy. (4.12)

U (p,0) R=o (11,0575 v, T, 21, 22) = //x“_ly‘s_le_(x“’)oRl (—;v;v, T, 2y21 + 22) dedy. (4.13)

Theorem 4.7 ForR(y) > R(r) > 0 and R (y') > R(r') > 0, the following double integral representation
for (2.4) holds true

'y —nr,y —1'
I < 77 7’/7 ) Ry[p, 057,79 sv, 7, 21, 22]
)

11
= //xr Ly =1 =) 1 - y)’yl_r/_lRél [, 0;r, 150, 7, w21, y20] dady. (4.14)
00
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Proof: From right hand side of (4.14) and using (2.4), we get

z=1y=1
ZZ P+q p-‘rq leZ2 / / rtp—1 T+q 1(1—$)7_T_1<1_?J)W/_T/_ldxdy
|
p>0g>0 plg! Tp ) F( +Tz 0y=
*ZZ P,+q p+q T e B(r+py—r)B@' +q¢,9 =1
p>0 ¢>0 plgt (r),(r), T (w(p+q +7)
— —
:F< nr VU >R4[u,5;%7';1/,7,21,22]-
o

5. Some Differentiation formulae

In this section, we give some differentiation formulae of functions (2.1)-(2.11).

In view of the symmetry relations

Ry [, 6,0 ;v;v,7, 21, 20] = Ry (1,8, 033 v, T, 22, 1]

[,
Ry [, 8,637, v; v, 7, 22, 21)
Ry
Ry (8, 1159, v; v, T, 22, 21)
R®y [, 0;7; v, T, 22, 21]

RZ [u7635;7a7;V777217 zZ2

/

y 5 5'7;1/722,21]

Ry [, 057,70, 7, 21, 22
R®5[6,0";v;v,7, 21, 22
Ry (57,750, 7, 21, 22) = RYs (137, 75 v, 7, 22, 1)

I =
]
R3 [/J’v /1'/7 57 51; ViV, T, %1, & 2}
2]
I =

the following differentiation formulae are discussed only for one of the function variables.
Theorem 5.1 The following differentiation formula for (2.1) holds true

5/
(M)@g)ﬂm [l4+1,6,0 +msy + mivovm + 7,21, 2]

Proof: We have, D7 {R; [u,0,0";7;v,7, 21, 22]}

]
B iy () (3, .
722 u(m—i—p)—f—r)zl Dz, (27)

DZQ {Rl [N?éa 5/”% v, T, ZlaZQ]} =

m>0p>0 " 'p ol (
B = (6) ( ) m p—n
_mZ>0,§Lm'p (V(m+p)+ ) 21" (p—n+1),2

On setting p=Fk +n

)m k n( )m(él)k; n m
= szl (k+n)l(~ )mi;n I (v m—:k+n)+7)zl (k+1),2

m>0k>0 (
:LL + n)m+k( )m((s/)n(al —+ n)k m_ k
gy 'k' 1), L+ k) o sr)
m>0k>0m ’y nm+k v(im-+ vn+T

+ )ik (0), (8 + 1)y, m
(1) (0") sz'k' (1 +k k

21 22
v)n o g MRy + 1), D (v (mt k) v+ 1)

e IRy [u+n, 8,8 +nyy + v, un + T, 21, 20] -
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Similarly, the following differentiation formulae for (2.4)-(2.6) hold true

)
D? {R®1 [, ;7 v, 7, 21, 22]} = MR% (41,0 +n;y 4+ n;v,vn 47,21, 2]

Vn
2 ARDy [, 05y 0,7, 21, 20]} = E'ugnR‘Iﬁ [w+n, 87 +n;v,un+ 7,21, 29] .
D2 {R®,[0,0";v;v, 7,21, 22]} = ((6I))” R®5[6,0' + n;y + nyv,vn + 7, 21, 29 -
2 AR®3[0;y; v, T, 21, 22]} = ((i))Zbeg [0+ n;y +n;v,vn+ 7,21, 29] .

D2 {R®3[0;v;v, 7,21, 22|} = R®3[0;y 4+ n;v,vn + T, 21, 22] .

1

M

Theorem 5.2 The following differentiation formula for (2.2) holds true
(1) (0")

D? {Ry[1,0,0";7,7'sv, 7, 21, 2]} = W"Rg [+ n;0,8" + 17,9 +nsv,vn + 7,21, 29]
T n

Proof: We have, D7 {Ra[u,0,0";7,7'5v, 7,21, 22]}

B (1) mgp(0) (87, mpyn (P
- Z,: ;m'f? v v 2" Dz, (27)

_ (1)) (8, .
= Z Z m!p!(v)m(’y’)pf (v (m+p)+7) 2™M(p—n+1),2

On setting p=Fk+n

)m k n(é)m((s/)k n m
7ZZmlk+n M) (+ ;kJrnF(y(m-:_k_’_n)_’_T)% (kJrl)nZQk

m>0k>0

— ) (#4111 4(0),, (), (8" + 1) -
mz>:OkZ>0 lkl (V) (' +;) F(V(m+k)+un+7)zl 2o

= M+n)m+k(5)m(§/+n)k PR

= ( m§>:0k§>:0mlkl ’7+n) ( (m+k)+Vﬂ+T) 1 2
_ (w),(0 )

=, L Ry [+ 36,8 + sy, Y +nyv,un + T 21, 29)

Similarly, the following differentiation formulae for (2.8)-(2.9) hold true

(1),0), g

DY {RYy [, 6;7,7sv,7, 21, 22|} = oy [+ n;6+ny+n,y v, vn+ 7,21, 29] .
{R\Ijl [M’(S v, ’7 v, T, 21,22]} ((:;L,))n R\Ijl [u+n76a’77fyl+na V7Vn+T7Z1722] .
(1)

D {RY; (157,750, 7,21, 22) } = RYs [+ n;y,y +n;v,un+ 7, 21, 22) .

Y,

(5.7)

(5.9)

(5.10)
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Theorem 5.3 The following differentiation formula for (2.3) holds true

(1), (8)

D2 {Rs[u,pi',0,0";v;v,7, 21, 2]} = T"Rg [ttt +m,8,8" +n;y +n;v,vn+ 7,21, 29]
n

Proof: We have, D7 {Rs3[u, ', 6,6";v;v,7, 21, 2]}

(iu’/)p(é)m((sl)p m myn p
_sz'p F(l/(?ﬂer)JrT)z1 Dz, (22")

m>0p>0 m+p
1#)p(6) (0 _
By S i Y, M A
m>0p>nmp m+P (V(m+p)+T)

On setting p=k +n

(1) (1)1 (0) 1, (0 s

¢l (k4 1)1(3) gl (4 k) 7))

-y Y (1) (1) (1 + 1)1 (8)y (), (0" A1)y
mlk!l(7),, (v + 1), L (v (m+ k) +vn+7) 7

m(k‘ + l)nZQ

=
Nl
+

i (4 )y (0@ 1)
) Z Z m!k!(y +n),T (Vk(m + k) + ’/nk+ 7) At

7nR3 [u,u’—|—n,5,(5'—I—n;’y—i—n;y,un—kr,zl,zﬂ.

0
)
M m>0k>0
)
()

Similarly, the following differentiation formulae for (2.10)-(2.11) hold true

0

D? {R=; [M7M/75W§V77'72’1a22]}=(Mgz)()"REl [w+n, 1,0 +n;y+n;v,von+ 7,21, 2]
n

n - Ioc . _(/u’/)n = / . .
DZ2 {R'—‘l [M,M,(S,’}/,V,T,Z]JZQ}}— (’Y) R=, [,Uﬂ/’[/ +n7677+n,y71/n+7—a21522]~
n
o 0,0, .
Dzl{R—'2[u76a77V7T7Z1aZ2]}_ (')/) R._Q[M+n,(5+n,’}/+n,y,Vn+T,Zl,2’2}.

n

— 1
D7 {REy [, 0;v; v, T, 21, 22] } = WR:2 (1,057 +nsv,vn + T, 21, 22] -
n

Theorem 5.4 The following differentiation formula for (2.4) holds true

1)
D} {R4 [, 857,750, 7, 21, 22] } = WR4 +n,04+nv,y +nv,0n+ 7,21, 22 .

Proof: We have, D7 {Ry4[u,0;7,7';v,7, 21, 22]}

+ (5)m+p 2™ D™ (25P
7mz>o;;>m'p ), L (v (m+p)+7)7" Dz, (227)
)m p(a)m ) -
= szlp + (y(7;+p)+’f) 1 (p—n+1)n22

m>0p>n P
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(5.11)

(5.12)

(5.13)

(5.14)

(5.15)

(5.16)
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On setting p=Fk +n

. (V) () S 5 m 5ok

D N e A 2 T s R

S N RS RN WA P
S mlk'(v),, (), (v +n), L (v(m+k)+vn+7)

(), (9), (B4 1)1 (6 + 1) g R

(Y " mzz:ol;)m'k!('y)m('y’—i-n)kf(z/(m—f—k)—+—1/n+7') =2

6. Concluding Remarks

In present paper, we defined two variables Appell-type extension of ,R,(v, 7;z) function as (2.1)-
(2.11). We also obtained some confluence formulae, double integral representations and differentiation
formulae. We deduced the results for the Appell function Fi, Fy, F3 and Fy and its confluent functions
Dy, Py, D3, Uy, Uy, =1 and =5. These formulae may be very useful in the theory of classical analysis and
special functions.
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