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ABSTRACT

In present paper, we obtain functions R, (1,A+v,-n) and R, (1,v-A,-n) by using generalized hypergeometric function. A recurrence relation, integral
representation of the Generalized Hypergeometric Function,R, (a,b;c;t;z) and some special cases have also been discussed.
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1.INTRODUCTION & PRILIMINARIES:

In many areas of applied mathematics and in particular, in applied
analysis and fractional differential equations various types of special
functions become essential tools for scientists and engineers. Further
studying of the special functions is prospective and very useful for
different branches of science. The diversity of the problems generating
special functions has led to a quick in-crease in a number of special
functions used in applications, The special functions play very
important role , particularly the hypergeometric function in solving
various numerical problems of mathematical physics, engineering and
applied mathematics, is well known([4], [6], [9], [15]). This fact has
inspired many mathematicians for investigations of several
generalization of hypergeometric function ([5], [11], [16], [17], [18],
[19],[20]), S. B.Rao, Amit D. Patel, Jyotindra C. Prajapati and Ajay K.
Shukla [22] defines “Some Properties of Generalized Hypergeometric
Functions” are carried out the as a special case in this paper as a
particular case.

The Gauss Hypergeometric function is defined [12] as,

b
3Fi(a,bicz) = Ti 0% (1.1)

where (|z|<1,c£0,-1,-2,...)

and the generalized hyper geometric function, in a classical sense, has
been defined [3] by
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and no denominator parameter equals zero or negative integer.
E. Wright [21] has further extended the generalization of the
hypergeometric series in the following form.

e Tlegtin) o T(ap+fpn)z”
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Where . and y, are real positive numbers such that
1+X 0 =20, B> 0.

Where S, and y, are equal to 1, Equation (1.3) differs from the
generalized hyper geometric function pFq by a constant multiplier
only. This generalized form of the hyper geometric function has been
investigated by M. Dotsenko [2], V. Malovichko [8] others. One of the
interesting special case considered in [2] has the following form.
T r(a+n)r(b+;:’n) o

SRT(2) = SRi(abict;z) = -0

T@I () T (1.4)

Where, (R(a)>0;R(b)>0;R(c)>0,
Here w,u both either positive or negative simultaneously, |z|<1.

The function 2 R;“*(2) isnot symmetric with respect to the parameters
aandb. By letting % =r=>0

By equation (1.4),Virchenko et al.[18] defined the generalized

hypergeometric function in a different sense as:
Kk
2R1 (2) = le(ab GT;z) = HO) yre_, Qerbrr) s

I(b) “"=0 T(c+rk) k! (1.5)
wheret>0, & |z|<1.

If © = 0, then (1.5) reduces to a Gauss Hypergeometric Function,F,
(a,b;c;z),& t>00n|z| < 1., the function R, (a,b;c;t;z) is defined.

Rao et al. [13], [14] studied various properties of Generalized
Hypergeometric Function in the light of fractional calculus.

The Riemann Liouville fractional integral of order v is defined as [10];
I = = [0 — O (€)de (1.6)

And the fractional differential operator of order p defined as[10]
D#f(t) = D™I"Hf(t)}, (1.7)

Where R(p) >0, and n is the smallest integer with the property that n>
Rp.

The Laplace transform of the function f(z) is defined as [1]:
L{f(2)} = [ e *f (2)dz. (1.8)

2. Fractional operators and the generalized hypergeometric
function ,R, (a,b;c;752)

Consider the function
(—1)*n! o
FO) = Bicoggey OF = 1A 1) @.1)
Where n € C(R(n)>0)and |7/<1.

On the applying the fractional integral operators (1.6) of order v on f
(t), which gives
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It can easily write this in form:
[V

3 fR1(fn;v +1;1;t) =

1'0/—‘*'1 ) 1F1( n;v+1;t) (2:3)

1'(v+1
Wedenote (2.3)asR,(1,v,-n)i.e.,

R[(l,v,—n)_r( H)””I‘Rl( nv+1 1L t)= o) +1) HE (-mv+ 1)

(2.4)
Now applying the differential operator (1.7) of order 1 on f{2),we get
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Whichyields
H
DF(D) = s iR (- 1 = i 156)

(-1D)™n!
sa=nran ' } @5)

m
r(t1 = SER(nl - pt) (2.6)
ondenoting (2.6) as
R.(1,—u,—m) = NeE=m] iRi(—m;1—w; 1;6)
m HE(n1-wt) 2.7

3. Properties of the function R, (1,v,-n) and R,(1,-u,-n)
Theorem 3.1 Ifne N, then

I*Re(1,v,—n) = R(L,A+v,—n)

(3.1
D*R.(1,v,—n) = R,(1,v—24,—n) (3.2)
The Laplace transformof R, (1,v,-n) is givenas
LIR (L v, =m}] = w3 (15 =)} (3.3)
Wherey, (1;-s)is Generalized Bessel polynomial [7].
Proof: From equation (1.6) and equation (3.1), we get
I*R(1,v,—n) = m]j (t =& R (L, v, —m)dE
= - or 1(r(f+1 Ry(—nv+11; t))df
B S ,1_1( (=) &7 )
T(A) INGEY) (1) ET =0ty 1)1 a¢ (34
which oivesne
PR,(1,v, —n) = r(?)J(l — )1 g l(m)v D%)mr
:ﬁ Ry (—mA+v+L1) =R (L A+v,-n)
(3.5
This is the proof of equation (3.1).
DAR(1,v,—n) = DP{I"*R,(1,v,—n)} = DP[R,(L.p — A +v,—n)]
=pr % R(—mp—A+v+11 r)]
:r(j:—;r”=1.l?l(—n;1f—ﬂ+1, Lt)
=R/(1Lv—21-n) (3.6)

Which is equation (3.2).
Now by taking Laplace transform of equation (2.4)

L[{R.(1,v,—n)}] = Ry(-mv+ 110}

[l'(v-HL) 1
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_ 1 N GO 1 T
T osvirar=0 s

1
= o 1o (-mi == %)

1
= S\,Tyn(li _S)

Where y, (1;-s). is generalized Bessel Polynomial [7], this proves the
equation (3.3)

Theorem 3.2 letnelN, then
IR, (L-p,-n)=R, (1,A-u,-n), (3.7

D*R,(1,—p, —n) = R,(1, =4 — p, —n). (3.8)
The laplace transform of R, (1,-x,-n) is given as

L{R,(1,—p,—m)}= ﬁyu(l; —s) (3.9)

Wherey, (1,-s)is generalized Bessel polynomial [7].”
Proof: from equation (1.6)and equation (3.7),we get

1 t
PR = =1) = s [ (6= £ ReCt, =, —m)dg

A- (n)rg"
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Putting &= xz,we get

1 e[GO 0 Gty
I*R,(1,—pt,—m) = TIUJ(I —x)*" 1A [1_(1 ) 2, Tl }t dx
A
= m'l}?l(—n:ﬂ —u+1;1;8) =R(1L,A—p,—n)

Which proves the equation (3.7)
Now from equation (1.7) and equation (3.8)

DY(R.(1,—u,—m)) = D?[PR.(1,—u,—m)]

=D?[R(L,p— A —pu,—n)]

p fP-d-n
=D mlﬂl(—n;p—l—p-Fl;l;f‘)

:_—).—,'J

= ey Ri(—m—A—p41;1;1)

=R.(1,-4—p,—n)

This is proof of equation (3.8).
Now taking Laplace transform of (2.7), it yields

L [{T(i_——#p) R(ml -1 r)ﬂ

— @ st e w0 ”Jr"}}
e {m—#)zr © =g ,ri) 9

L[R.(1,—p,—m)] =

1

— w (=3

sk == o ris"

=5 1fo (m=-3)

= 25 Va(1i-9)
Thus the Laplace Transform of R, (1,-x,-n) is givenas
1
LI{R(L, —p, )}l = Zwm(Ls—5)

Wherey,(1;-s) is Generalized Bessel polynomial [7]
This is the proof of equation (3.9).
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