Annals of Pure and Applied Mathematics Annals of
Vol. 9, No. 1, 2015, 45-51 .
ISSN: 2279-087X (P), 2279-0888(online) Pure and App'l&d
Published on 1 January 2015 2
www.researchmathsci.org Mathe—n‘atlcs
Certain Properties of Extended Wright Generalized
Hypergeometric Function

S. C. Sharma' and Menu Devi?

'Department of Mathematics, University of Rajasthan
Jaipur- 302004, Rajasthan, India. E-mailreshchand26@gmail.com

“Department of Mathematics, University of Rajasthan
Jaipur- 302004, Rajasthan, India. E-maiknuojla@gmail.com

Received 17 November 2014; accepted 4 December 2014
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1. Introduction
The Wright function was introduced and investigatby British mathematician
E. M. Wright in the form of power series [3-6]:
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Fox and Wright investigated the more general fumctiermed as Wright generalized
Hypergeometric function given as [1-2]:
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where >’ B -> a, >~-1, for large values of
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In 1997, Chaudhary introduced extended Euler’s Betation [7-8], defined as
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1 P
B, (X,y)= !t“(l—t)y‘le “dt; Re(p),Rek ), Ref » 3)

Here, we extend Wright generalized Hypergeometiaction using extended Euler's

Beta function and the factx = B/ *k.c= )

(©) B(y,c- V)

as follows:
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for Re(p)> 0;Re(c)> Ref > 0
Extended Riemann-Liouville fractional derivative operator: Ozarslan and Ozergin
defined the extended Riemann - Liouville fractiodativative operator as follows [10]:
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For p =0, classical Riemann-Liouville fractional derivati@perator can be obtained.

Lemma 1. If Re(v) Refp > (then we have following integral representation {11]
41 -p

jVﬂa et dt=r@)p e Woys s (P)

2. Main results
Theorem 1. Integral Representations of extended Wright gédizech Hypergeometric
function is given as:

1 __ b
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where Re(p)> 0;Re)> Ref/ > 0z34,b, 0C; a4, 0OR" (i=1..m;j=1..n)
Proof. Using equation (3) in (4), we get:

o p I_1| Mg +ka)
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After interchanging the order of integration andnsutation and using equation (2), we
obtain the desired result.

tz} dt (6)
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Corollary 2. If we taket =1L in Theorem 1, we obtain:
+Uu
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Coroallary 3. If we taket =sin® 8 in Theorem 1, we obtain:
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For Wright generalized Hypergeometric function, ean easily obtain the following
recurrence relations fbe1,...,n, as follows:

(a1 ’ai )l,m
ml//n |:(bJ 1ﬁj )l'n tZ:l

_ (81 ’ai )1,m i (81 ’ai )l,m
=h m‘”{(bj B)inyr @ 1 J”}””'Zdz m‘”{aoj B\ 0+ 18 H (10

using equation (10) in equation (6), we obtain reance relations for extended Wright
generalized Hypergeometric function as follows:

Corollary 4. For extended Wright generalized Hypergeometric tion¢c we obtain the
following recurrence relations:

(@, a)im (1,1 _ (@.a )m (V1)
m+1wn+1|:(bj vﬁj )1,n , (C,lj (Z! p):| _h m+1‘//n+1|:(bj 1ﬁj )1,n;j¢| a(h + lyﬁ| )’ (C ’11(21 p):|

0 ) (V1
(&:a)m, (. 1) 1‘(Z’p)} 1)

(bi’ﬁj )l,n;j¢| 1(h +l’l[;| )1(C’
where Re(p)> O;Re(c)> Ref/ )> 0z,3,b, 00C; a;,5 OR" (i=1..m;j/=1..n)

d
+:B| ZE m+l¢/n+l|:

Theorem 5. The Mellin Transform of extended Wright generalizZdgipergeometric
function is given as:

(ailai)l,m'(y!l .
M {m+1l)lln+:l_|:(bj :ﬁj )Ln,(cl:lj (Z, p):|,5}
— F(S)F(C+S—y) (ai’ai)l,m’(y-'- 511)
T T m*l‘”"*l{(bj,ﬂj )oms (G425, Z} (12)
where Re(s),Rep > ORe()> Ref > 0z4a,b,0C; a,,5 0R"
(i=1..m;j=1,..n)

Proof: Taking the Mellin transform of extended Wright gealized Hypergeometric
function and using equation (6), we obtain:
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Interchanging the order of integration and using fact thaasl'(s):j p°'e ®dp, we
0
obtain:
(31 'ai )lm'(y!l
M m+17 n+ ' Z, 1S
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=& foreagogrer g [ oo
0
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using series representation of Wright generalizgghdrigeometric function (2), after
interchanging the order of integration and sumnmatmd using definition of Beta
function, we obtain:

(ailai)l,m'(y!l .
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using definition of Wright Generalized Hypergeonwfunction, we obtain the required
result.

Corollary 6. If we take s=1in equation (12), we obtain:

T (8,0 )y (V.1 @.a ), V+ 11
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0

Corollary 7. If we take Inverse Mellin transform on both siddsequation (12), we
obtain:
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wherev >0.
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Theorem 8. ForRe(p)> 0;Re(c)> Ref > 0z4a,b,0C; a,,5 0OR’
(i=1,..m;j=1,...n ,we have:
o2y [ el 2| =2 S8 @ ).

Proof: From the definition of extended Riemann-Liouviftactional derivative (5), we
obtain:

SR b e
usingt =uzin (18) and equation (6), we obtain the requiresliite

—p?
t] (z—t)**#Lele g (18)

Theorem 9. For extended Wright generalized Hypergeometric tiong we obtain the
following derivative formula:

dr QGhmV, +ra\ i Am> +r, .
E{ m+1l)[/n+1|:((l[jJ ',,El))lvvn ,((}(; :]L_)) (Z p):|} “m+ 1¢/n+ 1|: (; +B; ’C,’El)l)vn (,};:H’ l])_‘(zv p):| o UN (19)

Proof. Using (2) in equation (6) and differentiating ittlvirespect t@, we obtain

d 4 1,m>
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1 § oo L
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By taking k—1=1and using (6), we obtain:

d (8,07 )1 m»(vs1) +a; @ hm»(+1.1) .
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Continuing this process r times, we obtain the ireglresult.

Theorem 10. For extended Wright generalized Hypergeometric tion¢ we obtain the
following derivative formula:

dr @ )im Vs .
e PROME SRS (D))
(&) (8@ (1 )
= om z 20
(c-y-1(c-y-2)..c-y-r )mﬂw”*l[(bl ka2 1"( p)} (20)
Proof: Differentiating equation (6) with respectg@nd using (2), we obtain:
d @m0 o oy = (=1) (@@ (10| (.
Cl_p[ m+1l//n+1|: (g] B; )Ln ,(}c/,l) (Z’ p):|] _m m+ f/’n+1|: ; B, é,n ,g_ 2'1‘(2; p):|
Continuing this process r times, we obtain the ireguresult.

Theorem 11. For extended Wright generalized Hypergeometriction, we have:
1m?» (
m+1l//n+l|: (ta>1 (Z? hn s (}; :!I-_) (Z p):|
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L(p)L(p)rJ M@ +ka)
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whereRe(p)> 0;Re)> Ref > 0z34,b,0C; a,,5, 0R" (i=1,..m;j=1,..n;

Proof: We will use the known identity [10]
-p

et(l t) _e—2p Z L (p)l_ (p)tr+l(1 t)s+l O<t <l,

r,s=0

B(r+k+y+1s+c y+1 (22)

using above result and series representation ofgiWrgeneralized Hypergeometric
function (2) in (6) and after interchanging the erraf integration and summation, we
obtain:

m+l[//n+1|: g 2 i:gji) (Z p)j|
2 F(a1 +kay)
p
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j=

Multiplying both sides of above equation /°and using definition of Euler Beta
function, we obtain required result.

Theorem 12. For extended Wright generalized Hypergeometriction, we have:

: (z p)}
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: 2 2
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Proof: Using ™" =e'tet and the generating function of Laguerre polynomiale
can easily obtain:

-P
e‘(1 9 —efet (1- t)ZL (p)t'

using above result and series representation ofgiWrgeneralized Hypergeometric
function (2) in (6) and after interchanging the eraf integration and summation, we
obtain:
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Finally, using Lemma 1, we obtain the required itesu

3. Special case
If we takem=n=1,a - c,a, - 1b, -~ fand S, - a in above theorems and corollaries,

we will obtain the results obtained by Ozarslan Hitchaz [9].
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