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Abstract

Shehu transform is new integral transform type used to solve differential equations as other integral
transforms. 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

|t]
A= {f(t): 3AN,n,m, > 0,|f()] < Neni,if t € (=1)F x[0 oo)}
Where f(t) defined by S[f(t)] and is given by:
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—St
st} =wsw = [ p@ar (LD)
0
ZZ TRANSFORM
Let f(t) be a function defined for all ¢ > 0. The ZZ transform of f(t) is the function Z(u, s)
defined by:

Z(u,s) = H{f(t)} = sf f(ut)e stdt (1.2)
0
MOHAND TRANSFORM
Mohand transform of the function f(t) t = 0 is given by:
M{F(D)} = H(s) = 52 f F(Destdt (1.3)
0
LAPLACE TRANSFORM
The Laplace transform of the function f(t) t > 0 is given by:
LF@) = F(s) = [ foede (14)
0
MAHGOUB TRANSFORM

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

M) = s f f(Detdt (15)
0< 121 <s<k,

SAWI TRANSFORM
Sawi transform of the function f(t) t > 0 is given by:

M{f ()} = siz J f (t)e_Ttdt (1.6)
0

O<k1SSSk2

. Connection between Shehu transform and ZZ transform

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)and Z(u, s) respectively then

Z(u,s) = EW(S, u) 1.7
And

u

;Z(u, s)=W(s,u) 1.8

Proof: From (1.2) we have
Z(u,s) = sf f(ut)e stdt
0
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Letw =ut = dt = dTW from the above equation we have

Z(u,s) = sf f(ut)e stdt

(o]
—sw dw

= Z(u,s) = sf f(w)eT7

0

= Z(u,s) =— ff(w)e u dw

=Z(u,s) = aW(s,u)

Hence the proof is completed
Now, to drive (1.8, from (1.1) we have:

S(F(D)) = W(s,u) = j G F(0)ae

(0]

u
=>W(su)—— —
“a

G fooof(w)e_wa) =27Z(u,s)
= W(s,u) = %Z(u, S)
Hence the proof of (1.8) is completed

—SW

fw)e v dw

Since, from (1.2)

Table 1: The relationship between Shehu transform and ZZ transform on some common

functions.
f(©) SU@y=Wesuw) | HFO}=2Ws) | Zz0, 5) = w(s,w)
1 u 1 u
s s
t u? u u’
t2 21u3 21u? 21u3
s3 52 s3
tn n!un+1 n!un nlun+1
Sn+1 sn Sn+1
eat u S u
s—au s—au s—au
cos(at) us s? us
s2 + a?u? S2 + g2y2 s2 + a?u?
sin(at) au? _aus au’
s2 + q?y? s? + (au)? s? + q?y?
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. Connection between Shehu transform and Laplace transform
Theorem 1.2: Let f(t) € A and t > 0 if the Shehu transform and Laplace transform of f(t) are

W (s,u)and F(s) respectively then
S
W(s,u) = F (E) ] (1.9)
Proof: Since W(s,u) = %Z(u, s) = W(s,u) = %(s fo f(ut)e™stdr)

= W(s,u) =

vl

s f f(ut)e stdt

= W(,u) = uf f(ut)e stdt
0

Putw =ut = dTW = dt in the above equation, we have

r =sw dw
=>W(s,u)=uff(t)e w—-
0

= W(s,u) = j f(t)e_STW dw =F (%)
Therefore W(s,u) = F (i) 0

Hence the proof is completed
Table 2: The relationship between Shehu transform and Laplace transform of some
common functions.

O [ ST@=Wen [ OI=FO [ 5= wew
1 U 1 u
S S S
t uZ 1 uz
52 s2 52
t2 2!us 2! 2!us
s3 s3 s3
t" nlutl n! nluntl
gn+1 snt+i Sn_+1
eat u 1 u
s—au c—q s—au
cos(at) us s3 us
s? + a?u? s2 + g2 s? + a?u?
sin(at) au? as? au?
s? + a?u? s?+ a? s? + a?u?

C. Connection between Shehu transform and Mohand transform

Theorem 1.3: Let f(t) € A and t > 0, if the Shehu transform and Mohand transform of f(t) are
W (s,u)and H(s) respectively then
66
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2

:—ZH (g) = W(s,u) 1.10

And H(Z) = 5w o
Proof: Since, W(s,u) = F (E)

M{f(©)} = H(s) = 5 f f(Oestdt

— M{F()} = 52 f F(Destdt
0

= M{f(t)} = H(s) = s?F(s)
Now, if we substitute s — i

~ o)== (3¢ ()

: W oW
u u S S
= S—ZM{f(t)} = s_ZH (Z) =F (Z)
But, from (1.9) W(s,u) = F G) in the above equation we have

Yy () =wsw

_ sz \y) TS
Hence the proof is completed
Consequently, to drive (1.11)

uZ
= S—ZH(S) =W(s,u)

- - 2 -
Now, multiply the above equation by Z—z both sides, we have
2
S S
= H (ﬂ) = EW(s,u)
Hence the proof is completed.
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Table 3: The relationship between Shehu transform and Mohand transform of some

common functions

t S{f()} =W(s,u M{f()}=H(s) | u® /s
f@® {f(O} (s,u) {f()}=H(s) —ZH(—)=W(s,u)
S u
1 u s u
S S
t u? 1 u?
52 52
£2 2143 2! 2! u3
s3 B s3
tn n! un+1 n! nl un+1
Tgntl sn—1 Tgntl
eat u SZ u
S—au s—a S—au
cos(at) us s3 us
s? + a?u? S2 + g2 s? + a?u?
sin(at) au? as? au?
s? + a?u? s? + a? s? + a?u?
D. Connection between Shehu transform and MAHGOUB TRANSFORM
Theorem 1.4: Let f(t) € Aand t > 0, if the Shehu transform and Mahgoub transform of f(¢t) are
W (s,u)and G (s) respectively then
S S
—W(suw) =G (E) 1.12
And
W (s, ) —EG(E) 1.13
s T\ '

Proof: From (1.9) we have

M{f ()} = sf f(®e stdt
0

= MAf(D} = s j fF(Oe~stdt
0
= M{f(®)} = G(s) = SF(s)

Now, if we substitute s — i

=M@} =6(5)==F ()
Since from (1.9) W(s,u) = F G)

=6 (2) = MO} =T Ww

Therefore, G (3) = EW(s, u). Hence, the proof of (1.12) is completed
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Now, multiply the above equation by% both sides, we have:
u S
= W(,u) =—G (—)
) s \u
Hence the proof of (1.13) is completed

Table 4: The relationship between Shehu transform and Mohgoub transform of some
common functions.

O [ SEOI=Wew | MEOI=66) [ %6 (5) 2w
1 u 1 u
s s
t u? 1 uz
s2 s s2
t2 21u3 2! 213
s3 52 PE
tn n un+1 n! n! un+1
N+l sn SN+l
T u S u
sS—au s—a s —au
cos(at) us s? us
s2 + a?u? 2 + o2 s2 + a?u?
sin(at) au? as au?
SZ + g2 s2+ a2 2 + a?y?

E. Connection between Shehu transform and SAWI TRANSFORM

Theorem 1.5: Let f(t) € A and t > 0, if the Shehu transform and Sawi transform of f(t) are
W (s,u)and J(s) respectively then

1)

Proof: From equation (1.6) we have

(%)2 W (s,u)

1 r —t
MAF(O} = J(s) == f fDesdt

= M{F©) =) = (< f fDesdt
0

= MJ{f(O)} =J(s) = f F(Desdt
0

= M{F(©)} = 1(s>—(— -

Now, if we substitute s — ;

= M{F@}=J () = (

S
u

2

2)'e()-

2

S

2

(E) W(s,u)
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=@y =1(3) =) wesw

S
_ u
Hence, the proof is completed

Table 5: The relationship between Shehu transform and Sawi transform of some common

functions.
f(t) S{f(O)} =Ww(s,w) MAfO}Y=]() | u® /sy
5—2] (ﬂ) =W(s,u)
1 u 1 u
s < S
t u? 1 u?
52 52
t2 213 2ls 21u3
s3 s3
t" nly™*tt nlsn1 nly™t!
snti gn+i
eat u 1 u
S—au S(l—as) S—au
cos(at) us 1 us
s? + a?u? s(1+s%a?) s + a?u?
sin(at) au? @ au?
S2 + q2y? 1+ +a?s? $2 + 22

Conclusion

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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