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ABSTRACT

Integral transformations have been successfully used for almost two centuries in solving many problems in applied
mathematics, mathematical physics, and engineering science. Shehu transform is new integral transform type which is
convenient mathematical methods for solving advance problems of engineering and sciences which are mathematically
expressed in terms of differential equations, system of differential equations, partial differential equations, integral
equations, system of integral equations, partial integro-differential equations and integro differential equations. In this

study, we discussed the relationship between this new integral transform with other some integral transforms.
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INTRODUCTION

Many problems in engineering and science can be formulated in terms of differential equations. The ordinary differential
equations arise in many areas of Mathematics, as well as in Sciences and Engineering. In order to solve the certain ordinary
differential equations integral transforms are widely used. In this article we have construct the relation between Shehu
transform and some other integral transforms which helps us to use Shehu transform simply in solving differential
equations.

SHEHU TRANSFORM
Definition: A new transform called the Shehu transform of the function f (t)belonging to a class A, where

f(@®:3 N,ny,m, > 0,1 (O]

A= 1]

< Nem,if t € (1)} x [0 )
Where f (t)defined byS[f(t)]and is givenby:
SF@) = Wisw) = f; G f@yar )
ZZ TRANSFORM

Let f(¢)be a function defined for all t > 0. The ZZ transform of f(t) is the function Z(u, s)defined by:
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Z(u,s) = H{f (©)}
=5 fowf(ut)e‘“dt
MOHAND TRANSFORM
Mohand transform of the function f (t)t > 0is given by:
M{f ()} = H(s) =s% [ f(t)e s dt
LAPLACE TRANSFORM
The Laplace transform of the function f(¢t)t > 0 is given by:
L{f®)} =F(s)
= [ f()e~stdt

MAHGOUB TRANSFORM

Mahgoub (Laplace-Carson) transform of the function f(t)t > 0 is given by:

MAf(®)} = s [, f(D)e s dt
0<k;<s<k,
SAWI TRANSFORM

Sawi transform of the function f(¢t)t = 0 is given by:
© -t
M)} =5 [; f(®)e dt

0 <k, <k,

Connection between Shehu Transform and ZZ Transform
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4]

@)

(4)

®)

(6)

In this section we show that Shehu transform is theoretical dual of ZZ transform and the dual relation is given by the

following relation:

Theorem 1.1: Let f(t) € A and if the Shehu transform and ZZ transform of f(t) are W (s, u)andZ (u, s)respectively then

Z(u,s) = EW(S, u)
And
%Z(u, s) =W(s,u)
Proof: From (2) we have
Z(u,s) =s fooof(ut)e‘“dt

Letw =ut = dt = %W from the above equation we have
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— * —st
Z(u,s) =s [, f(ut)e sdt
0 —sw aw
=Z(u,s) =s [, fw)en —
s o —sw
=Z(us) = ;fo fw)e @ dw

= Z(u,s) = iW(s,u)

Hence the proof is completed

Now, to drive (8), from (1) we have:
S(F©) = Wisw = [ GO poae
= Wis,w) =2 (2 fw)ew dw)

Since, from (2)

(i I f (W)e%dW) =Z(u,s)
= W(s,u) = %Z(u, s)

Hence the proof of (8) is completed

Table 1: The Relationship Between Shehu Transform and Zz Transform On Some Common Functions

u
f@® SifO}=wW(s,w) H{fO}=Z(ws) SZws) =Wis,w)
u u
1 — 1 =
s s
U2 u u?
t fudll = hudl
s2 S s2
ARTE 21u? ARTE
tz
s3 s2 s3
nlyntt nlu® nluntt
tn - -
Sn+1 sn Sn+1
u S U
eat
s—au s—au s—au
us 52 us
cos(at —_— S _—
(at) 2 + a?u? s2 + q?u? s? + a?u?
. au? aus au?
sin(at) 2 + a?u? s? + (au)? 2 + d?u?

Connection between Shehu Transform and Laplace Transform

Theorem 1.2: Let f(t) € A and t = 0if the Shehu transform and Laplace transform of f(t) are W(s,u)and F(s)

respectively then
W(s,u) =F (i) )
Proof: Since W(s,u) = %Z(u, s)

= W(s,u) = % (s fooof(ut)e‘“dt)
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= W(s,u) = % (s fowf(ut)e‘“dt)
= W(s,u)=u fowf(ut)e‘“dt
Putw =ut = %W = dt in the above equation, we have
= W(s,u)=u fowf(t)e%%w
= W(s,u) = fow f(t)e$ dw=F (%)
Therefore W(s,u) = F G)

Hence the proof is completed

Table 2: The Relationship between Shehu Transform and Laplace Transform of Some Common Functions

u 1 u
1 - — e
S s s
; u? 1 u?
sz s? 5%
) 2143 2! 21ud
§ s3 s3 s3
Tl' un+1 n! 7,,'| un+1
n ! !
t Sn+1 Sn+1 Sn+1
edt u 1 u
s—au s—a s—au
us g3 us
cos(at —_— — —_—
(at) 2 + a?u? s2 + g2 s 4+ a?u?
sin(at) 0n? on? on?
0%+ 00?2 0%+ 0? 0%+ 0%0?

Connection between Shehu Transform and Mohand Transform

Theorem 1.3: Let [I([)) € [J and [J = 0, if the Shehu transform and Mohand transform of [J((J) are [J([J, [))and [J(L))

respectively then
2
SHOREES w
And

1(=) =§—jD(D,D) (11)

Proof: Since, 0(0,0) = 0O (%)
{0}y =0() =0 oo~ oo
= {0}y = 27(J, 0o on)

= {0(M} = 0(0) = 120(0)
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Now, if we substitute [1 — %
2
=003 =0() =0 00)
u2 u2 S S
= SM}=5H() =F ()
But, from (9) (L, 00) = [ (%) in the above equation we have
2
:%D (%) =0(,0)
Hence the proof is completed
Consequently, to drive (1.11)
,—‘2
:FD(D) = [(0,0)
2
Now, multiply the above equation by % both sides, we have
u| o?
=0 (E) == 0(0,0)
Hence the proof is completed.

Table 3: The Relationship between Shehu Transform and Mohand Transform of Some Common Functions

0 0
1 — 0 —
H2 m2
0
0 _ ] -
0? 0?
2 208 2! 2’
3 O 0’
o ot Bl OrgtH
DD+I DD_I Dj+1
Qoo U 0?2 O
0—00 0—0 0—00
©0 00 3 00
COS —_—— - —_
0?2 + 0%0? 02 4 12 0?2+ 0%0?
) no? oo? no?
SIH(DD) 2 22 2 2 2 22
0%+ 00 040 0%+ 0%0

Connection between Shehu transform and Mahgoub Transform

Theorem 1.4: Let [1([1) € [J and [J = 0, if the Shehu transform and Mahgoub transform of [1((1) are [I((J, [))and (L))

respectively then

O O

—0,m=1(-) (12)
And

SGADES (%) (13)
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Proof: From (1.9) we have
D0(MY=0f, o@o oo
= 0.{0y=0(f, oo~ on)
= 0. {0} =) = 0o()

Now, if we substitute [ —>%
0 0 0
=0 =0(-)=-1()
. 0

Since from (1.9) (0, ) = 0 (F)

= 0(=) = 00O} =-00,0

0 0

Therefore, [ (%) = % [1(J, 7). Hence, the proof of (12) is completed

Now, multiply the above equation by % both sides, we have:

O

= 0(0,0) =§D(E)

Hence the proof of (13) is completed.

Table 4: The Relationship between Shehu Transform and Mohgoub Transform of Some Common Functions

! il ! il
2 2
. O 1 O
02 [ul 02
5 208 2! 2103
- i 0?2 3
o oo ! OrgtH
DD+I F Dj+1
o0 O O O
N—00 0=11 0—00
0o 0 00
cos(L/L) 2 7.2 e 7 7.2
07+ 020 07+ 0? 0°+ 0°0
. oo 0a oo?
sin(00) — =Y Y] T2y 22
0?2 + 120 o' +0 (74 (170

Connection between Shehu Transform and Sawi Transform
Theorem 1.5: Let (1) € [J and [ > 0, if the Shehu transform and Sawi transform of [I([1) are [I([1, 1)and ()

respectively then

HONO e

0 0

Proof: From equation (1.6) we have
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1 oo -
oMy =0) = Ff() (oo oo
1 2 © —t
= MO} =) = (2) f; fesde

= M.{f()} =J(s) = (l)2 () f(t)e?dt)

S

= M{f()} =J(s) = (l)2 F(Y)

S S

Now, if we substitute [ —»%
S S ICME O S

S S 2
=M} =1(3) = () Wew
Hence, the proof is completed.

Table 5: The Relationship between Shehu Transform and Sawi Transform of Some Common Functions

2
u S
f® SO} =W(s,w M{f(£)} = J(s) S (5)=wiw
0 1 0
I — Z -
il N l
0 0
0 — )i _
0? 72
3 3
02 210 a0 210
0’ 73
D|ED+1 B j'j:+1
Ov i orpo-t -
DD+1 j—+1
Qoo 0 ; O
0—00 O —-00) 0—00
) 00 1 00
COS —_— S —_—
0% + 0?07 O+ 207 0’ + 0’0’
. oo? O 00?2
sin(0100) — TiL 22 T2y 22
02 + 020 1+ +0°0 U+ 7

CONCLUSIONS

In this paper, we have successfully discussed the relationship between Shehu transform and some other integral transforms.
We have also used tabular representation of Shehu transform and some other integral transform on some common
functions to show the connection between Shehu transform and some other integral transform namely, ZZ transform,

Mohand transform, Laplace transform, Sawi transform, Mahgoub transform.
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