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STUDY OF t-GENERALISE LAURICELLA FUNCTION
WITH PROPERTIES

EKTA MITTAL, SUNIL JOSHI AND SHILPA

ABsTrACT: In this paper we define some new properties on T-Generalized lauricella
functions using the differentiations and integrations properties. Further we discuss
some properties related to Euler (beta) transform, Laplace transform, Mellin
transform, finally some special cases has been discussed.

1. Introduction and Preliminaries:

The Gauss hypergeometric function and generalized hypergeometric function is
defined as follows:
oo ' b k
JFi(a, b, c; 2) = 2 (@) ) Z—' , where {|z| <1, c#0,-1,-2, ..} (1)
= (o) k!

o (@) (e, 2

F (ayy .., ay by, ooy b3 2) = —,where [p=gq+1, |z|<1]. (2)
prTh T T g;)(bl)k, o (b,) k!

and no denominator parameter equal to zero or negative integer.

The Generalisation of hypergeometric function involving double series with two
variables given by Appell in (1880). Appell was the first author to treat this matter
on a systemic basis, and he defined the four functions F, Fy, Fy, F, [4] in which F,
function is defined as

=

Fi(a by, by ez g) = D
ny, ny =0

(@)y, 4, (01), (Bs),,, Y™
(), 4y mlony!
where, [|z]| <1, |y| <1] (3)
Further Lauricella proceeded to define and studied the four important functions
in multiple series representation [4] in which F" function is defined as,
o @k, O B (@) ()

(n) . . _
Fy (a,bl,...,bn,c,xl,...,mn)—]c __§=0 (C)k1+m+k i b

where, (|z;|<1, |2y <1, |zg|<1, ..., |2, |<1), (4)

Further M. Garg and R. Mishra [3] generalized Lauricella function F]g") involving
T, parameter such as,
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where, (|z;|<1,...,]z,|<1), 1, >0.
The Laplace transform of function f(#) is defined as [6].

L(f0) = [ ft) at

Euler Beta transform is defined as [6]
1
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The pochhammer symbol (or the shifted factorial)[2] denoted by (at),, and defined

by
(@), =afo+1)..(c+n-1),n21
2. Main Result
Theorem 1. If 1, 7,,...7T, € R, =(0,0);4a,b, ..
Re(b,) >0, ..., Re(b,) > 0, Re(c) > 0
then
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Proof: Consider the term
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Thus, we get the result

Theorem2. If 7,,1,,...T, € R, (O oo) aby,...,b,,¢0eC; Re( )>0, Re(b1)>0

Re(b,) >0, ..., Re(b,) >0, Re(c) >0
then
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Proof: consider left hand side
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Using (5) in above result and changing the order of summation and integration,
we have
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Usingbeta function we get the desired result.

Theorem 3. If 1,,1,,..7T, € R, =(0,);a, b, ..., b,, c € C; Re(a) > 0, Re (b ) > 0,
Re(b,) >0, ..., Re(b,) > 0, Re(c) > 0, w; >0,
then
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Proof: We starts with left side of the above equation
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after solving the integration, we have
k
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Now multiplying and dividing by ¢, we get the required result.
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Theorem 4. If 7,,7,,...7T, e R, =(0, oo);a, b,....b,,ceC Re( )>O7 Re(b1)>0,
Re(b,)>0, ..., Re(b,) > 0,Re(c) > 0, w; >0,
then,
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after, differentiating m times, we get
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After simplification, we obtain
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Theorem 5. If 1, 1,,..., T, € R, =(0,);a,b,...,b,,c € C;Re(a) >0, Re (b ) > 0
Re(b,) >0, ..., Re(b,) >0, Re(c) >0
then
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Proof: Consider left hand side
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Using gamma function, we get
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putting, k; = m; + 1, ..., and k, = m, + 1, then we get
oz (c— (1, +..+1,))
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Theorem 6. (Laplace Transform). If 7, 1,, ..., 7T, € R, = (O, oo); a, ¥, b, ..., b,ceC
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Re(a) > 0, Re(b,) > 0, Re(b,) > 0, ..., Re(b, ) > 0, Re(c) > 0, Re(s) > 0, Re(y) > 0 and
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Proof: consider left hand side and using equation (5) and apply property of Laplace
transform, we have
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Now using Laplace Transform property, L(t" ') = —:, we get
s
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1 Te & Tla+th+o+tk)(0), 0), 1 oV 1z, }
R ol )
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Theorem 7. (Euler (beta) transform). If t,, 75, ..., T, € R, ( ); a, o, b, ..., b,

c e C; Re(a)>0,Re(b1)>0,Re(b2)>0,...,Re(bn)>0,Re( )> Re( )
then

O e —
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Proof: using equation(5) in left hand side and apply Beta function property(7) we
get

. e - F(G+le’1 +...-i-’(3nkn)(b1)l (b")kn (331)]\’l
- ﬁ z F(C-l—‘l?lkl +~~-+Tnkn) i

n

1
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and finally we apply beta function then we get required result.

Theorem38. If 7, 1,,..., 7, e R, = (O oo)' a by, ..., b, ¢, A, ..., A, €C; Re(a) >0

Re(b1)>0, Re(bz) Re( )>0 Re(c) >0, Re(n) >

then
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Put, u=

oo o e

Using equation (5) and simplify, we get

d
3 (c+u = l“(a+171/€1 +...+‘l:nkn)(bl)]cl (b”)k (M)kl
_ klz/:' =0 Pletnh +..+1,k,) y !

(kn )kn c+T ky +. Tk 1 u—1 e+t kAT k1
T(m—t) ""J(l—u) ()T TR dy,

)
0
Again using beta function, we obtain the desired result.

Special case: If we put T,, T3, ..., T, = 0, then the above theorems gives the results
due to S.B. Rao et. al., [5].
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