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Abstract.Recently, Generating function of the extended second Appllehypergeometricfunction was introduced by
S. D.Purohit, R.K.Parmar and K.S. Nishar, here in the present investigations we established some generating
functions involving generalised extendedLauricellafunction

Fa(ab,b,,..,0,56,,C, s Cri X0 X,y X, 5 P; 42) - Further we develop some certain interesting special cases
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1. INTRODUCTION
Some extensions of the well-known special functions have been considered by several authors (See [1-6]). In

1994, Chaudhry and Zubair [1] presented the following extension of gamma function.

r(x; p)=TtX’1 exp(-t,—t—pt*)dt, (Re(x)>0, Re (p)>0). )

In 1997, Chaudhry et al.[2] presented the following extension of Euler’s Beta function.

B(X,; p)=itx‘1(l—t)ylexp(ﬁ]dt, (R(p)>0; R(x)>0; R(y)>0). @)

In 2004, Chaudhry et al. [3] used B(x, y; p) to extend the hypergeometric functions as follows.

Y %) Bbenc-bip)Z,

B(b,C—b)n:O n n!
(|z|<l;R(c)>R(b)>O;R(p)>O). 3

In 2010, Ozarslan and Ozergin [7] extended the familiar Appellhypergeometric function using B(X, y; p) as

F, (a,b;c;z)=

given below.
B(b+m,c—b;p)B(b+n,c'=b"p)x" y"

F I LN . — < Z
(abbie.Cixyip) m,%:o(a)m+n B(b,c—b)B(b',c’~b’) m! nt’

(|+[y] <1 Re(p)>0). @)
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In 2011, Lee et al.[9], presented the generalisation of extended beta function (2) and hypergeometric function

(3) as follows:

B(x,y; p; )= It“(l t)“exp(—pjdt :

t“(1—t)*
(R(x).R(y)>0.R(p)>0,R(x)>0). )
and
Fp;y(a,b;c;z)zmé(a)nB(b+n,c—b;p;y):1—n! :

(|z|<l,R(c)>R(b)>O,R(p)>0,R(,u)>O). (6)

Recently R. K. Parmar (2014) generalised the extended Appellhypergeometric function by using B(x, Y, p; y),

(a) B(b+m,c—b; p; «)B(b*+n,c'-b"; piu) X" y"

F(abbiccixy, pu)= 2 B(b,c—b)B(b',c'-b’) mtnt

m,n=0

(}+IM <=R(p)>0.R(1)>0). (7)

Here we also use B(Xx, y, p; «)in the firstLauricella function such as

Fp(\n) [a,b_p""bn;cl""cn;xl - n’ » s ,Ll]_

= (@), . B(b+m;c —by;p;u)B(b, +my;c, =by; p; ). B(b, +myic, —by; p; p)
m, m,=0 B(b;c,—b)B(b,;c, -b,)..B(b,;c,—b,)

where (|x1|+...+|xn| <1) : 8)

When =1, equations (5), (6),(7) yields extended Beta function,
Gauss’shypergeometricandAppellhypergeometric functions [5,8] respectively.If we put 4 =1, p — 0, in

equation (9), we get the Lauricella function.

2. MAIN RESULT

Here we obtain some generating function for the generalised extendedLauricella function

FV [aby,...b,5C, 5%, X, 5 P; 4] which is defined above.
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Theorem-1: The following function hold true

o ) £k
D7) FO 7+ Kby by CyiXey Xy p;#]ﬁ

k=0

_(1_+\V =) ; - % -
~(1-t) F{ [%bu----bn’cl""c”’(l—t)’(l—t) (- t),pu

where {R(p)>0,R(x)>0, y cCand |t| <1}.

Proof:Using definition (8) in the left hand side,we have

© . tk
D7) FO 7 +Ko oy by 6 €%y Xy p;,u]ﬁ

=0

~

© tk
kgn(}/)k E

i (7/+k)ml+...+mn B(b,+m;;c,—by; p; 1) B(b, +m,;c, —b,; p; 1)...B(b, +m,;c, —b,; p; 1) (Xl)ml (Xn)mn
=0 B(b,c,—b)B(b,.c,—b,)..B(b,.c,—b,) m! " m,!
Changing order of summation

i B(b,+m,;c,—b; p; 1)B(b, +m,;c, —b,; p; )...B(b, + m,;c, —b,; p; 1)

My, =0 B(bl’cl_bl)B(bzvcz_bz)"'B(bn’Cn_bn)
DETRENR L

Using the identity (7)k(7/+k) :(7) (7/+ml+m2+_,,+m )k in above equation, we have
my+my+..+m, my+my+..+m, n

i B(b,+my;c, —by; p; ) B(b, +m,;c, —b,; p; )..B(b, +m,;c, —b,; p; )
z (7/)ml+m2+ +m,
m

..... =0 o B(h,.c,—b)B(b,,c,—b,)..B(b,,c,~h,)
%()r(n—)l [ki (y+m+m,+..+m) tkkJ]

-3 B(o+m,;G,~b; p?ﬂ)B(bﬁm 1€y =y pr ). ( m,;c, =b,; p; 1)
|:m1 %ZO(}/)WHerZJr...er" B(bl,Cl—bl)B( ) ( )
M (X ) (1 t) (y+mp+my+..4+m, ):|

.ml... mn

2(1_t)7y FAn(y’bDbZ’ bn’cl CZ’ n’Xl’X’ " n’plu)
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Theorem-2:For (R(p)>0,R(u)>0,7 cC&lt| <1)

—(1_t+Y7 En . ._X1t _th _Xnt. .
=(1-t) " F, (7’b“bz""’b”'cl’cz""’c”’(1—t)'(1—t)’""(1—t)’ p,yj

Proof: using above definition of Lauricella function (8) and changing order of summation, we get

i B(b,+m;c, —by; p; ) B(b, +m,;c, —b,; p; u)...B(b, +m,;c, —b,; p; )

My, =0 B(b,,c, —b,)B(b,,c, —b,)...B(b,,c,—b,) '
S ()" ()™ |t
[gg(ﬂk (K)o, T m Tk
Using following factorial function property in above theorem
_ my+my+..+m,
( k)ml+m2+...mn _ (_1) , we get
k! [k —(m +m, +...+m)]!

i B(b,+my;c,—by; p; #)B(b, +my;c, —b,; p; 1)...B (b, +m ;c, —b,; p; )

S B(D,.C,~b,)B(b,,C, ~b,)B (b,.C, D)
> e, (X)) (%)™ tk
;(7)k(_1)m1 m! " m,! J[k—(m1+m2+...+mn)]!

If we put, K =k +m, +m, +....+ m_, we get the required result.
Corollary:

for(R(p)>0,R(x)>0,7 cC&lf|<1),
D RN (Kb, D€ Gy € Xy Xy, Xy P R
k=0

=e' 4, (b0 =Xt 1) @, (by5 Cor=Xot, 12).. 8, (b, €5 =X b, )

Proof: By replacing y _, 7 in the theorem (2), then we have
k

[1_£j_7 3 () B (b, +my;c, ~by; p; ) B(b, +myic, —by; pi ). B (b, +myic, —by: pi pe)
V) mimeo MRt B(b,.c,—b)B(b,,c,-b,)..B(b,,c,—h,)

oty VL (et YL xtly )7L
A-t/y)) m@A-t/y)) mt “{@-t/y)) m]!

1 My +Mmy +..4+m),
(7/)”11+m2+---+mn (_J

Y
B(b+myic,—by;piu)B(b, +m;;c, ~by; pip)...B(b, +m,ic, —by: pi )
B(b,.c,—b)B(b,,c,—-b,)..B(b,.c,—b,)
(=x0)" (%)™ (x0)"
T m!  my! 7 om!

t —y+mp+o4m, w
£ 8
My, My =

I

0
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usingbinomial theorem,taking limit |7| — o0, and using the property
(7/)ml+m2+...+mn (7/ + rn:I. + m2 oot mn)k = (7/ + k)n’h+m2+...+mn (y)k and

Lim ‘7‘_)w((y)n (x/y)”)zxn ’ (n e NO), we get desired result.

3. SPECIAL CASES

Case-I: if we put £ =1 intheorem 1 and theorem 2 above results are reduced to the extended Lauricella
function.
£ tk

(7)kF/§n) [7/—}—k,bl,....bn;Cl,...Cn;le"'Xn; p]ﬁ
=0 -

k

=(1=tY F™| y.bydyscpn G 22 T |
(R PGy oy

where {R(p)>0, y Cand|t| <1}.
and

for(R(p)>0,7 e C&t| <1),

o . tk
D7), Fa (Kb, by b5, Cy e € Xy Xy ey X P)

k=0 E

- -xt  =xt =Xt
:(1—t)7F£[y,bl,bz,...,bn;cl,cz,...,cn; at 2 .

-t (-t 1"

Case-2: If we put 2 =1, p — 0, in theorem 1 and 2, the above results arereducedtotheLauricella function.

Case-3: If we putX, =X, =...= X, =0,then results are converted into generalised extended second Appell
function.
Case-4: If we putX, =X, =X, =..=X, =0then results are true for generalised extended Gauss

hypergeometric function.

4.CONCLUSION

In this paper,we have investigated and evaluate some interesting generating functions involving generalised

extended Lauricella functionin the main result section .We have also developed some special cases which are

unigue by themselves. Theorems proved in the present paper are general in character and can be applied to other

similar problems.
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