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ABSTRACT: In the present paper, the authors have established some differential formulae for the Aleph
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l. INTRODUCTION
The X - function introduced by Suland et.al. [4] defined and represented in the following form:

N[ ] K™ [7] = pl qITIrI:Z|(aj’aj)l,n’[ri(aji’aji)]nﬂ,p,:|

Pt (bj!ﬂj)l,mf[Ti (bji!ﬂji)]mﬂ,qi
L [o(s)z°ds
277wy (L.1)
WhereW=\/—_'
Hr(b - B, s)HF(l a;+a,s)
o(s) = —+ 1.2
r,{H r(1-b; +ﬁj,s)H I'(a; —a; }
i=1 j=m+1 j=n+1
We shall use the following notation:
A _( ) [T ( JI’ )]n-*—l,pi ' B = (bj’ﬁj )l,m ![Ti (bji ! ﬂji )]m-*—l,qi
I. NOTATIONS AND RESULTS USED
In this paper i is denoted by D, . Thus
dx
D f(X) = @.1)
(D,)' f (x)= (x—j £ 22
dx

(D) f(x)= ( Xj f(x) 2.3)
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Where the operator XD, applied on f (x) means the function of X is differentiated with respect to X and then
multiplied by x ; (XDX )r means that the operation by XD, is repeated r times; D, X applied on f (x) means that

the function of X is first multiplied by X and then the product is differentiated with respectto X ; DXr means that

the operation by D, is repeated r times.

1. MAIN RESULTS
The following results on derivatives of Aleph (X) -function are derived in this section :

Formula 1
D)I(’ {X/IN[ZXh ]} _ Xl—er,nJrl |:th

pi+L.0;+Lzr

(CAh).A~ J 3.1

B*(r-4,h)

For h>0and. 2 e C
Formula 2

(xD, —k,)...(xD, — kr){x‘N[th]} = X" {zxh

pi+r,q;+riz;ir

(kj=2.h), A*
B*,(1+kj—yﬂ,h)1‘r 3.2)
Where A,k; € C(j =1,2,...,k) and his real and positive.

Formula 3

(Dxx—kl)...(DXx—k,){x*N[th]}= xR [zxh

pi+r,qg+rigir

(kj—l—l,h)“,A*j| (3.3)

B(kj=A.h), |

Where A, kj €C(j=12,...,k)and his real and positive.

Proofs:
On using the contour integral (1.1), in the L.H.S. of (3.1), we get

dY |, 1 S
L.H.S.:(&j {x ﬁl[e(s)(zx ) ds}

Where £(s) are given by (1.2).
On applying differentiation under the integral sign, we obtain

r-1
LH.S. = MLWJL.H(S)(ZXh )S ds x{lj}(i +hs - j)} x““s‘r}ds (3.4)
It can easily be shown
r-i _ I'(1+A+hs)
A+hs—j)= 35
1,_!( +hs=J) [(1+A-r+hs) 49

On substituting (3.5) in (3.4) and using (1.1), we get the result (3.1)
To prove (3.2), express the left-hand side using the contour integral (1.1), we obtain

r 1 s

LHs=[ [(xD, =k ){x* ——|8(s)(zx") ds
[100,-4) ' 2 fo(er)

On applying differentiation under the integral sign, we obtain

r

1 s A+hs
LH.S. =%!9(s)z {H(Mhs—ki)}x }ds

=1

o L D1+ Ak +hs)
Taking H(i"'hs_ki)_ljl r(,},—kj+h8)

Similarly, we can obtain the proof of result (3.3)

and using (1.1), we get the result (3.2)
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IV. SPECIAL CASES
(i) When k; =k, =...=k, =0 in (3.2), we get

(xD,)' {X‘N[th]} XN [zxh
For h>0and A €C
(iiy When k;, =k, =...=k, =0 in (3.3), we get

(D) {x*8[2x" ] = ANEE?Z,H”[ZXh (Bf(__lgh,%l)';'f*} (4.2)
For h>0and 1 €C.

(iii) If we set 7; =1in (3.1), the X -function reduces to | -function and we get
D; {Xll [th :I} = ﬂ ' I ?flﬁ,-*—lr |: h ‘&3 (rhl?):| (4-3)
Where h>0, A=(a ) ( i J,)nﬂypi, Bz(bjfﬂj)l'm’(bji'ﬂji)

From | — Function we can eaS|Iy obtain various results given in [1, 2, 3].

(ﬂ"h)l,r A
B*(1-4h),, } (4.1)

m+1,0;
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