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Abstract: In this paper the ‘n- dimensional Mohand transform’ is developed with the help of Mohand
transform. Some properties of n- dimensional Mohand transforms are also given.
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Introduction:

The study of n- dimensional integral transform became a tool to develop the technique of extending
certain integral transform. The n- dimensional Mohand transform is developed on the same step. The new
integral transform Mohand transform [ 1] was developed by Mohand M. The transform technique is used
in 18" century to solve differential equations which are difficult to solve by ordinary sense. The Kamal
transform, Elzaki, Aboodh, Mahgoub, Sumudu, Laplace [3], [4], [5] are defined in literature. Many
researchers used these integral transforms in various fields. These transforms have been developed by
various researchers to solve integro differential equation, partial differential equation, boundary value
problems, signal processing, ordinary and simultaneous differential equation. Also Kilicman and Gadain
[9] gave application of some integral transform.

The new integral transform Mohand transform is defined for function of exponential order in the
set A defined by

1t
A= {f(t): IM, K, K, >0,|f(t)] < Me¥i, t € (—1)/]0, oo]} (D

M{f(O} =m(z) = 2% [ f() e™?'dt,t > 0,K; <z < K, (2

M{f (x1, %3, ---;fon)go= fgh»Pz» s Pn) =
P02 o fy Jy Sy flx X2, o, X )@~ PrX1IEP2X2FFPnXn) gy e, .. dx,, 3

In this section we find Mohand transform on R™ of simple functions.

Property (i) f (1, %3, .., %) = 1 then M{1} = f(p1, D3, ., Pn) = P12P2% e P2 Jy Jy o Jy 1
e_(p1x1+p2x2+"'+pnxn) dxldxz . dxn

= p.2p.2 2, 1.1 1
P1"D2" - Pn P,
=DP1" D2 " Pn
.o 2 2 2 [o0] [ee] [ee]
Property (ii) f (1, X2, .., Xp) = X1 " X * oo X, then py 2022 o 2 [ [y o o X1 X2 e Xyt

e~ P1x1tp2xztApnxn) do dix, . dx,

Integrating by parts, we get, M{f (x{,x3, ..., xp)} =1
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Property (i) M{e® 1 temt i} = o a;;t;pzza...)pn:p )
1~ 41 1~ 42)"\WP176n

Proof: M{ea1X1+a2x2+...+anxn }

o0 ©0 [00]
=p.°p,2 .. pnzf f f e X1taxz+tanky . o= (P1X1+P2X2 4 +PnXy) dx,dx, ...dx,
00 0

=202 e D2 fy fy e fy €” PR = (poae)xe = —(pumadn dy dx, ... dx,

— P12p22... pr?
(p1—a1)(P1—a4)(P1—an)

Property (iv) Linearity Property:

M{cyfi(x1, X2, s X0) + Cof2 (X1, Xg, v, X)) + o0+ Cpfrn (X1, X2, o0, X)) }
= c1 M{f1(x1, X2, s X))} + COM{f5(x1, X5, ooy X))} + -+ cuM{fy, (X1, X5, e, X5}

Proof: M{c,f;(x1, %2, ..., Xn) + Cofo (X1, X5, oo, X))}

= p1°p2® . Pn’ Jo Jo oy eTPrATRR2T T R {eg fy (o1, X, e, Xn) F Cof (K1, Xy s ) + e
Cnfun(x1, X, o, xp)}dx1dx, ... dx,
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— 2., 2 2 - - =
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= C1P1°P2” - Pn fff e P1TPX27 TP ) (%, Xy, e, X)) dX1d Xy ... d Xy,
00 0

2

+ C3p1%P2% ... Pn e PPTPRX2T TP ) (g, Xg, e, Xy ) AX A Xy o dXy + o

2, 2 2 —P1X1—PyX2— =P X
+ CpP1°D2° - Pn e P ITP2T TP f (x4, X, e, X)) dX1d X5 L dXy
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I

O\ 80\ 8
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= ;M {f1(x1, %2, e, X))} + oM {f2(x1, X3, oo, X))} + -+ M {fy (x4, X2, 0, X)) }
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Definition: If f(xq,x,,...,%,) and g(xqy, X5, ..., x,,) are integrable functions then convolution of
f(xq,x3, ..., x,) and g(xq, x5, ..., X,,) is given by

(f #+ g)(x1, X2, o0, Xp) =

foxl foxz f(;c"f(al, Uy oer@y) g(X1 — @1, X5 — Ay, e, Xy — ap)day day ... da, and ** denotes the

convolution with respect to x4, X5, ..., Xp.

Property 5 (Shifting Property): Let f(x;, x5, ..., x,) be a continuous function and
M[f(x1, %3, .., %0) | = f(P1, D2, -, Py) then

M[ealxl-l-azxz+.--+anxnf(x1’ xZ, vy xn)]

_ P1D2 --Pn _ _ _
- (pl _ 051)(292 _ az) (pn _ an) f((pl al)l (pZ aZ)l L) (pn an))

Proof: From the definition of n dimensional Mohand transform,

M[ea1x1+a2x2+---+anxnf(x1’xz, ___'xn)] — plzpzz “p 2 foo foo foo pM1 X1+ A2 Xz2+ +nXn
n J0 YO 0

e—(p1x1+p2x2+"'+pnxn) f(xl' X2, ...,xn)dxldxz dxn

= plzpz2 pnzj j ] e~ P1—a)X1=P2=a)xo = =(Pn=@2)%n [ f (x; x,, ..., x,,)] dxydx ...dX,
00 0

=p,’p,” .. pnzf f f e~ (P1=a)X¥10=(P2=2)%2  —o=(Pn=an)¥n[f(x;, x,, ..., x,)] dx,dx, ...dx,
0 0 0

_ P1D2.-Pn _ _ _
- (P1—a’1)(192—a’2)~-~(19n—a’n) f((pl al)’ (pz az)’ LN (pn an))

Property 6 (Periodic Function): Let M[f (xq, x5, ..., X,) ] exist, where f(xq, x5, ..., Xp,)
describes a periodic function of periods a4, @5, ... , @, such that

flxy +ag,x, +ay, o, x + ) = f(x1, %, 0, Xp), VX, 0 = 1,2, ..., n then,

M[f(xlix21 ""xn) ] =
1

a, ra an  _
_o—(prai+praz+-+ppa (P Zp . p Zf lf i f “e (Paxy+pexz - +Pnin) [f(xlrle ---'xn)] dxldxz
(13(10111922 pnn)) 1 2 n Jo Jo 0
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Proof: By definition of n dimensional Mohand transform,

M[f(xlixZ' LLLR] xn) ]

Cco ©o co

— 2. 2 2 - + 4ot

=p,°p," . D, J-f J- e~ P1Xa+p2Xot+Pntn) £ (. x,, .., %) dxdx, ...dx,
00 0

g Az an

— p12p22 anJ j f e—(p1x1+pxz+~-~+ann)f(x1' xz' ___’xn) dx1dx2 dxn

00 0
oo ©o (0]
2., 2 2 —(P1x1+D2x2+ - +pPpx
+p,°p," - D, ] f ] e~ P1XatP2Xot+Pnxn) £ (x, X, ..., %) dxdx, ...dx,
a; ap an

Putx; =a; +r,x, =a, + 1y, 0, Xy = ap + 1,
a; az an

=p,°p,” . pnzf f J- e~ P1Xa+paXot+Pntn) £ (. x,, .., %) dxqdx, ...dx,
0 0

+ plzpz pnzj j j e‘(P1(ﬂ’1+7‘1)+p2(az+T2)+"'+Pn(an+7”n))f((a1 + 1), (a,
00 0
+12), e, (g + 1)) drydry ...dry

sing the periodicity of the function f (x4, x5, ..., X,,) above equation can be written as
Using the periodicity of the funct (x4, x5 n) ab quat b tt
a; ap an
1Pz - 0n) = p,°p," - pnsz f e~ (PrXa¥p2XattPnXn) £ () 3y L, ) dXpdX, ... dX,
0 0 0
[ee]
0

o9) o8]
—(prar1tpraz++ppa 2., 2 2 —(p1r1+paryt++ppT
+ e~ (Pra1+pzaz+-+py n)p1 Pt .. p, f fe Piri4parz 4Pt f (1) 7y 1) drydry ... dr,
0 0

a; a
f®1,P2, s P0) =, 70, - pnzf f f e~ PrxadpaXatdondn) f(x) xy, L, xy) dXpdix, ... dXy
+ e—(P1a1+P2“z+"‘+pnan)f(p1,pz, e Pn)

f(plr D2, - ;pn)[]- - ep1a1+p2a2+---+pnan] =
p12p22 Zfal I“Z f e~ PrXatP2Xot+Pnxn) £ (x) X, ..., %) dxqdx, ... dx,

f(pli pZ' . 'pn) -

(1- e—(p1a1+pzaz+ +pnan)) (pl pz

2 [ [ e kPRt A ) [f (3 3y, L, X)] iy dX o diy,)
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