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ABSTRACT
In this paper Dirichlet average of a new Special function called as New generalization of Generalized M-series [17]

which is recently given by Ahmad Faraj , Tariq Salim , Safaa Sadek, Jamal Ismai [10] has been obtained. This series
is a particular case of Fox's H-function and it is a Generalized case of Generalized M-series [6] defined by Author.

The New Generalized M-series is interesting because the . Fq -hyper geometric function and the Generalized M-

Series follow as its particular cases and these functions have recently found essential applications in solving problems
in physics, biology, engineering and applied sciences.
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INTRODUCTION

Carlson [1-5] has defined Dirichlet average of functions which represents certain type of integral average with respect
to Dirichlet measure. He showed that various important special functions can be derived as Dirichlet averages for the
ordinary simple functions likext,e* etc. He has also pointed out [3] that the hidden symmetry of all special functions
which provided their various transformations can be obtained by averaging x™,e* etc. Thus he established a unique
process towards the unification of special functions by averaging a limited number of ordinary functions. Almost all
known special functions and their well known properties have been derived by this process.

In this paper the Dirichlet average of a new Special function called as New Generalized M-series has been obtained.

DEFINITIONS
We give blew some of the definitions which are necessary in the preparation of this paper.

Standard Simplexin R*,n > 1
We denote the standard simplex in R, n > 1 by [1, p.62].
E=E,={S(ugty e Up) : U =0y Uy 20, Uy + Uy 4+ e+ 1y < 1} (2.1.1)

Dirichlet measure
Leth € C* k > 2 and let E = E;_, be the standard simplex in R¥~1. The complex measure y, is defined by E[1].

1 _ b s — -
dl’lb (u) = %ufl ! .uklill 1(1 - u1 T i e e - uk_l)bkldul TP T TR PP duk_l
(2.2.1)
Will be called a Dirichlet measure.
Here
[(by) woovee e e . T(By)
B(b) = B(b1,..........bk) = ,
(b ( ) T(by + oo +by)
C.={z€zz+0,I|phz| < ”/2},
Open right half plane and C-k is the k" Cartesian power of C.,
Dirichlet Average[1, p.75]
Let Q be the convex set in C., let z = (zy, ... ...... ,Z) € QN k> 2 and let u.z be a convex combination of
Zqy wee e e ,Z. Let f be a measureable function on Q and let y,; be a Dirichlet measure on the standard simplex E in

R*~1 Define
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F(b,z) = ff(u. z)d pp (u) (2.3.1)
E
We shall call F the Dirichlet measure of f with variables
Z = (Zq, e eee ene ,Z;) and parameters b = (b, ... ... ... by).
Here
k
u.z= Z w;zi andup =1 —uy — oo . —Up_q (2.3.2)

=1

Itk = 1, define F(b,2) = f(2).

Fractional Derivative [8, p.181]

The concept of fractional derivative with respect to an arbitrary function has been used by Erdelyi[8]. The most
common definition for the fractional derivative of order a found in the literature on the “Riemann-Liouville integral”
is

1 e
DZ F(Z) = mbf F(t)(Z - t) 1dt (241)
Where Re(a) < 0 and F(x) is the form of x?f(x), where f(x) is analytic at x = 0.
THE NEW GENERALIZED M-SERIES

Here , first the notation and the definition of the New Generalized M-series, introduced by Ahmad Faraj, Tariq Salim
, Safaa Sadek, Jamal Ismai [10] has been given as

a,p a,fp
M (a..,a,;0,..,b;2)= M (2),

p.q;m,n p,g;m,n

a,p © (al)km"'(ap)km Zk

M =

e D=2 00 Tk )
()

Here a, S €C,Re (a) >0, Re () >0 ,(@)km, (b)) are the pochammer symbols and m,n are non-negative real
numbers.

Equivalence

a.p
In this section we shall show the equivalence of single Dirichlet average of M (X) function (k = 2) with the
p.g;m.n

fractional derivative i.e.

r ! , o OB
S(ﬁ,ﬁ’}%}’) - %(x — y)l_ﬁ_ﬁ Dxfy ) q'\/lm . (X)(x — y)ﬁ_l (32)
Proof:
< (a,),...(a K
SR8y = (@)kn-(3p)im z BB

o (0 (By) iy Tk + )

_ = (al)km"'(ap)km ! F(ﬁ—}'ﬁ’) g
= (b0 T(ok+p) TBTE )

Putting u(x — y) = t, we have,

[ux + (1 —w)y]* uf ~1(1 — w)P'~1du
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@@ P T@EEY [t T e VT a
_kz—o(bl)kn“'(bq)kn 1_‘(ak"'ﬂ) F‘Brﬁ’ [t—l—}}] ( ) <1 )

On changing the order of integration and summation, we have

x=y

/F(ﬁ+ﬂ’)f - (al)km"'(ap)km !
0

i (01) - (Bg)ie Tk + )

=x—y)FF [t + y]* () ~1(x —y — £)F'~dt

rprp’
Or
x=y
' T(B+B) @.f

M ©OF t(x—y—0)Ff1de

— (y —)1-B-B TP
(=) AV ) pame

Hence, by the definition of fractional derivative, we get

T ! _g! a.p
S5 = =y LD M oy

This completes the Analysis.
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