International Journal of Mathematics Trends and Technology (IJMTT) - Volume 37 Number 2 - September 2016

On some generalized results of fractional derivatives II
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ABSTRACT

The purpose of the present document is to derive a number of key formulas for fractional derivatives of multivariables I-function defined by Prasad
[5] and generalized multivariable polynomials. Some of the applications of the key formulas provide potentially useful generalizations of know results
in the theory of fractional calculus.
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1. Introduction and preliminaries.

The object of this document is to study the fractional derivative formula from the multivariables I-function defined by
Prasad [5]. These function generalize the multivariable H-function recently study by C.K. Srivastava et al [6] , itself is
an a generalisation of G-function of several variables. The multivariable I-function is defined in term of multiple
Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [5]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
the corresponding conditions for multivariable H-function given by as :
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(1.3)

The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence

conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :

I(z1,- - 20) = 0( 20| o 2| ) ymaz (]2l 2] ) = O
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where k =1,--+ ,r:a) = min[Re(bgk)/ﬁ;k))],j =1,---,myand

B, = maz[Re((a{” — 1)/a{)], i =1,-- ,m

We will use these following notations in this paper :
U=0p2,¢2P3,q3; - ;Pr—1,4r—1; V = 0,n2; 0,35 -+ ;0,51
W=@p.q¢); - ;(p(T),q(T));X = (m/,n');--- ;(m(r),n(r))
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The multivariable I-function write :

r

Srivastava and Garg introduced and defined a general class of multivariable polynomials [9] as follows
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(1.4)

(1.5)

(1.6)

(1.7)

(1.8)

(1.9)

(1.10)

(1.13)

The fractional derivative of a function f ( x ) of a complex order ft is defined by Oldham et al[4], (1974 , page 49 ) in
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the followin manner :

m

1 r d
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where m is a positive integer.

oDy f () =

For simplicity , the special ense of the fractional derivative operator aDﬁ when a = 0, will be written as Dﬁ

Also we have :

" TA+1)
DH (2*) = ) = ATH Re()) > —1 1.14
and the binomial expansion
2 " x
(z + ) E - <1 (1.15)

ForO < a < 1,8,n,x € R;m € N, the generalized modified fractional derivative operator due to Saigo is
defined in Samko, Kilbas and Marichev [6] as

Dg,’fﬁf(m) = m

— / (2™ —t"™)TF(B—a,1 —n; 1 —a; 1 —t™/2™)) f(H)dt™ (1.16)

a

the multiplicity of t™ — 2™ is above equation is removed by requiring log(t™ — x™) as real for t"* — 2™ > 0
and is assumed to be well defined in the unit disk.

we have . DG 71" f (2) = D3 f (x) (1.17)
Where D}, is the familiar Riemann-Liouville fractional derivative operator.

Fo0 < a<1,8,nz€R;méeN,p>max(0,8 —n), the refined form due to Bhatt and Raina [1] is given
by.

DY ,08,m {x(,u 1)m} F(,LL)F(,LL +n— 6) T(Mfﬁfl)m

Do F(u= A+~ a) -
2.Formulas
In these section, we give three formulas fractional derivatives of multivariable Aleph-function.
Formula 1
Dl Dl [ (@ + COM e (a4 G
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Proof of (2.1)
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Where 1/1(81, ey Sr), Qk(sk) are defined respectively by (1.2) and (1.3), thefore
DIt DU M (7 M e (@ + G (@ 4 )0t G
Lz (29 + )7l (2 + G) T dsy - dsy )
Using the formulas (1.14) and (1.15), we obtain.
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Finally, interpreting the result thus obtained with the Mellin-barnes contour integral, we arrive at the desired result.

Formula 2
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Provided that

a)For0 < oy < 1,55, mi, i € Rym; € N,y > max(0, 5; — n;),

b) min(vla"' 7U7‘;p§7"' ap%oﬁ? 70-11;) > Ovl: 17 , 1
c)ymaz(larg(@y™™ /)|, -+ larg(@ " /G)]] <
— _ J
d) Re[u 1+;p11<mg71m 6(2)]>0, Re[p, 1+Zp’”1<3<m1 5(1]>0
1= 1= j

Proof of (2.2)

1
M= - o) TT0k(
Let ) /L1 /LTw S1 s H k(Sk)

Where 1/1(81, ey Sr), O (Sk;) are defined respectively by (1.2) and (1.3)

Therefore

pevBim Dar,ﬁr,ﬂr[Mmgmul+Z?:1 pini)m (xmwl + Cl)h—(Z?:l ping)
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1

Using the formulas (1.15) and (1.18), we obtain.
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Finally, interpreting the result thus obtained with the Mellin-barnes contour integral, we arrive at the desired result.
Formula 3
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a)For0 < a; < 1,8;,m, 7 € Rym; €N, iy > max(0, B; — n;),
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Proof of (2.3)
Let M = = o) [ O (sn)
Ly k=1

Where ¢($1, SRR Sr), O (Sk) are defined respectively by (1.2) and (1.3)

Use the formula (1.15), the left hand side of (2.3) is given by
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Use the formula (1.18), we get

[ T e R e f: thl*isngL (—)NittNn
M —;

bl st e, N1, .Ny=0 Ry, R,=0 N NG -G

wﬁl Ce UJES

)\1 +;0181,N1 )\ +ZO’ 87,7 )h1R1+ +hsRs B(E Rl ,Rs)ﬁ
(=M +>00 018+ N)  D(=A+ 3000 opsi + Ny)

P(=A\+ 205, oisi) D(=Ar + 3002 0lsi)

Dl + 30 pisitoiNi+ 350 kiRi) Dl + 300, prsi +viNe + 307 ki)

T+ otsituviN1—B1+ >0 KkR) T(h.+> . 0tsi+v.N.—Br+>:  kiR;)

D + 3 pisi+oiNi+ 200 kiR +m — B1) o
D+ > otsi+uiNi+m —ar+ >0 kiR;)

(,ur + Z:L 1 p;i”si + v, N, + Zf:l k;Rl) fml(u1—1+2?:1 pisitvi N1i—B14+3 5, ki R:) L
(NT+Z 10 31+1)1N1 6T+Zle k’;RZ) !

mmr(ur—H—Z? LS+ N — B +35_ kiR, )d ) 'dSn]

Finally, interpreting the result thus obtained with the Mellin-barnes contour integral, we arrive at the desired result.

3. Particular case

A B’ B®) . (v)
Hj:l(aj)R19/+...+R g<s) Hj:1(b/‘)R1d>;- o HJ 1 (b : )Rs¢>§s>

a)if B(L;Ry, -+, R,)=—5 FEp 1)
HJ 1( )mlw 4edmy 1/)( ) H ( )R15 o 'szl (dg ))R35§S)
then the general class of multivariable polynomial Sfl oo R [€1,- - , x| reduces to generalized Lauricella function
defined by Srivastava et al [8].
l‘kl 1 kimr
pagm| T R R 000000
R P (0 07 BT ) ()00

The formula (2.3) write

poevBrm | per ey {%gul_l)ml (2v 4 Cl)Al .. ,x;ﬁr(ur—l)(x;nrvr + CT)/\T

0,x1,m1 0,2, M
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(_L)h1R1+~-+thsB(LSRla“'»R)ﬁml ( +32 )---a: ( +2 0= )

ZlBl [1+)\ Nl 0-;‘7"' 70-;‘1]1,7‘7

IV;O,nr—i—Br;X T
U:p,r+3r,q-+3r;W

zn By, B; [1+)‘1 : Uiv"' 70_711]1,7"7

[1_/’1’] — 1 +BJ UJN Z'L 1 ]R pg?"' 7p?]1,r7

[]' —Hi =T +O‘/J UlN Zz 1 ]R p7; . 7,0?]1,7"7

[-pj —viN; = 3052, JR P],“' ’p?h’r’m;A/

...... 3.2)

(1 — g1+ By —iNj = X20_ KER  plyy o, p]a e, B3 B
map} mopl.
l’l ccc 1‘1" . . .
Where B; = = - i=1,--- ,nand B(E; Ry, -, Ry) is defined by (3.1)
1 1., C?“ r
which holds true under the same conditions as needed in (2.3)
— — Ry, Rs M ) .

b)Ifxg=---,2,=0,then S, [€1, -+, x| degenere to Sy () defined by Srivastava [7] and we

have

DB Dar,ﬁr,nr {xgul—l)ml (210 4 )AL g (e (gmeve e A

0,x1,m1 0,2, mp
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S N,=0 K—0
(_N)MKA WK N AR K)o (o, NeRLK)
% NK oy T 2

ZlBl A ) [1—|—)\J —Nl . O';-,"' ,0';-7’]1’7",

IV 0,n,+3r; X T
U:p,+3r,q,-+3r;W

Zn B, B:;[l+X 01,07,

[L-pj =y + B — vy Ny = 250 kR < pl o, o

[1—pj—nj+a; —oiNg =350 KSR« plo o, p e,

[1_/J’J - lej - Zf:l k;RZ : p;7 T 79?]1,7*,2[; A
..... . (3.3)
[1 =+ B; —viN; = 3o kiR < oy pf e, B3 B

x'mlﬁh xmrpr
T .
Where B; = —L — - i=1,---,n
(o
11 "'CTT

which holds true under the same conditions as needed in (2.3)
Remark : If =V = A = B = (), the multivariable I-function defined by Prasad degenere in multivariable H-
function defined by Srivastava et al [3], for more details, see Chandel et al [2].

4.Conclusion

The I-function of several variables defined by Prasad presented in this paper, is quite basic in nature. Therefore , on
specializing the parameters of this function, we may obtain various other special functions such as, multivariable H-
function defined by Srivastava et al [10].
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