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Abstract:

In This Paper We Have Tried To Produce General Form Of All The Integral Transforms Whose Kernel Is Of
Exponential Form By Changing Different Values Of Alfa And Beta In Sadik Transform, We Have Produces General
Form Of Sadik Transform Over Laplace Transform, Sumudu Transform, Elzaki Transform, Kamal Transform,
Abood Transform, Tarig Transform, Mohand Transform Etc. Also We Have Solved Differential Equation Of Order
One With Variable Coefficients By Sadik Transform And Analysis Which Transform Can Solve This Differential
Equation For Particular Value Of Coefficients A And B.
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1. Introduction

In Mathematics, An Integral Transform Maps An Equation From Its Domain Into Another Domain Of New Variable
Where It Might Be Converted And Solved Algebraically And Easily Than In The Original Domain. Different
Integral Transform Have Been Successfully Used For Two Centuries In Solving Many Problems In Applied
Mathematics, Mathematical Physics, Physical Chemistry And Engineering Science. The Solution Is Back To The
Original Domain Using The Inverse Integral Transform. There Are So Many Integral Transform To Solve
Differential Equations, Partial Differential Equations, Integral Transform Etc. Who Claim Their Superiority Over
Each Other. Recently A New Integral Transform Named The Sadik Transform Has Been Introduced By Sadikali
Latif Shaikh In 2018 See [2]. The Sadik Transform Is Nothing But Generalization Of The Laplace Transform,
Sumudu Transform, Elzaki Transform And All Those Integral Transforms Whose Kernels Are Of Exponential Type
Or Similar To The Kernel Of The Laplace Transform. In This Chapter We Have Tried To Generalized Many
Integral Transform By New Integral Transform Sadik Transform, We Tried To Prove Generality Of Sadik
Transform Over Laplace Transform, Sumudu Transform, Elzaki Transform, Kamal Transform, Abood Transform,
Tarig Transform, Mohand Transform Etc. In Solving Linear Differential Equation Of Homogenous And Non
Homogenous Form, Sadik Transform Is Now Very Powerful Tool Because After Applying The Sadik Transform
We Can Choice Whether We Proceed By Sadik Transform Or Any Other Existing, Non-Existed Integral Transforms
Just By Fixing Values Of Alpha And Beta According To A Convenience And Situation Of The Problem.

2. Definitions And Theorems Of Sadik Transform:
Definition: If, (1) F(t) Piecewise Continuous On The Interval 0<t <A For Any A>0.

(2) |F(t)|<K. When t>M, For Any Real Constant A. And Some Positive Constant K And M.
Then Sadik Transform Of F (t) Is Defined By

S(v®, B) = S[f(t)] = iﬁfev‘“ f)dt, (1) forRe(v”)>w*
v 0

Where, U Is Complex Variable, a Is Any Non-Zero Real Numbers, And S Is Any Real Number.

Theorem 1. If F(UQ,B), k(U“,B) Are The Sadik Transform Of Functions F (T) And K (T) Respectively And F
(T) *K (T) Is A Convolution Product Then

3264


https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Domain_(mathematics)

Turkish Journal of Computer and Mathematics Education Vol.12No.13 (2021), 3264-3272

S[f (t)*k(t)] = UBF(U“,B).k(U“,B) ;

Theorem 3. Laplace - Sadik Transform Duality Theorem
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If L{f(t)}=F(s) Is Laplace Transform Of f(t) And S{f (t)} =G (U“,B) Is A Sadik Transform Of f (t)

Then G (U“

,[3) =v PF(L*)

Theorem 4. First Shifting Theorem Of Sadik Transform,

it S{f(t)}=G(v",B) then S{e"f(t)|=G(v"-ap)[2]

Theorem 5.:-If S(eat ) =

-B

v* +a

Then S{eatt”} =

nlo™®

(UOt _a)n+1

3. Generalization Of Different Transform By Sadik Transform

F(T) Sadik Transform Laplace Transform Put Sumudu Trasform Put
S{r ()} =60%,p) & a=1=0,L{f ()} = F(v) a=-1p=1 S{f(t)j =G(v
S{r(V)} - iﬁje*‘)“‘ f(t)dt L{r (0} = [e " f(t)at Sir(oy -2 [e f(tyat
v 0 Lo
1 1 1 1
U(Hﬁ ;
n - n
[t] % N Is Positive Integer U::il) ntv
[sin(at)] av? a av
L2 + a2 v’ +a? 1+a%v?
[cos(at)] v P L 1
V2% +3a? v’ +a? 1+ a?v?
[e®] LP L 1
v* —a v—a l1-av
[sinh(at)] av P av av
L2 — a2 v:—a? 1-a®v?
[cos(at)] P v 1
v* —a’ v’ —a’ 1-a%v?
[, (at)] 1 1 1
[f(t)] U”S(U“,B)—u’ﬁf(o) vF(v)-f(0) GTU)_f_L?)
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" 2a o - B’ s ‘ G(v '
(£ ()] | v s(vB)-v"1(0) -0 (0) vF(v)-uf(0)-f (0) D) _10) 10
n n-1 n-1 G n-1 £n—-k-1
[f (t)] Unas(oa'B)_ZUka—ﬁfn—k—l(O) UnF(U)_Zkan—k—l (O) U(r:))_ f Uk+1(0)
k=0 k=0 k=0
First Shifting Theorem First Shifting Theorem First Shifting
1
s{f(1)} =5(s" ) e L{f (1)} =F() S{esin(on)} =0V
a at %—a) +b?
s{ef (1)} =5(" -ap) Lt ()] =F(o-a) o
- 2 12,2
S {e sin(ot)} = —— L{e™ sinbt)} = ————— (1-av)"+b%
(6" siten) (ua—a)2+b2 (v-a)’ +b

F(T) Elzaki Transform Put Abood Transform Put Tarig Trasform Put
a=-1B=-LE{f(t)} =T@)| a=Lp=1&A{f (1)} =K(v) a=-2,B=1&T{f (1)} =F(v)
E{f (1)} - v[e ™ f(t)dt ” .
) ! Y Aff ()} = 1je‘“ fdt | Tir(o) - 1 j eV ()t
L% LY
1 N 1 )
v
[tn] nlu"? n! n!1)2n+1
NG
[sin(at)] av® a av®
1+a%v? U(Uz-i-az) 1+a’v’
[cos(at)] L2 1 v
1+a%v? v?+a’ 1+a%v*
[e(at)] L2 1 o
1-av v? —av 1-av?
[sinh(at)] av® a v’
1-a’v? U(Uz—az) 1-a’v*
[cos(at)] % 1 L
1-a%v? v?—a? 1—a%v?
[3, (at)] v’ 1 v
1+a’v? vya’® + v’ a’v' +1
[f (1)] @—ufm) oK(u)—@ F(;))_@
v ) )
" v o) f(0) (0
[f ()] %—f(O)—uf 0 UZK(U)_f(O)_LUO] %—%—Q
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n T n-1 fnfk—l 0 n-1 n-1
[f (t)] lg:) _ Uk—l( ) LK (U) _ Z Uk_lf n—k-1 (O) i(zlr)]) _ Z U—Zk—lf n—k-1 (O)
k=0 k=0 k=0
First Shifting | First Shifting . First Shifting
bu at _. _ bs at
T {e®sin(ot)) = ——— | S{e¥sin()} =——5—— | T{e¥sino)} =
{ | (%—af+b2 b (v—a)”+b? 67 X
3 = 3
_ bv u[(u—a)2 +b2] = b1)2
(1—aU)2+b202 (1—aoz) +b%v*
F(T) Mohand Transform Put Kamal Transform Put
a=1B=-2 M{f(t)} =R(v) a=-1B=0&K{f(t)}=G(v)
2DO —ut T -
M{f (0} - o? e f(t)dt K{f (1)} = [e 0 f(t)dt
0 0
1 8] 8]
[tn] n! n!U(n+l)
Un—il
[sin(at)] av’ av’
v’ +a’ 1+a’v’
[cos(at)] o v
[e(al)] UZ v
[sinh(at)] av’? av?
v’ —a’ 1-a’v’
[cosh(at)] v3 L
[3, (at)] v’ L
a® +v? a’v® +1
[r(o] uR(v)-v*f(0) Egl—f(o)
. 2 3 2¢
V'R (v)-Vv*f(0)-vf (0 G(v) f(O -
[f (0] ©) Tt (0)
n n-1 n-1 fn—k—l 0
O] | vRW- Sk (0) o S0
k=0 k=0
First Shifting , First Shifting
M {esin(bt)} =b+
(U—a)+b2
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S{e™sin(bt)} =

cl
|
Qo
+
o

bu2

- (1- au)2 +b20?

4. Main Result
Solution Of Ordinary Different Equation With Variable Coefficient By Sadik Transform And Its
Generalization Over Above Integral Transform.

Theorem 6: If F(T) Is A Function Which Is Piecewise Continuous On Every Finite Interval LE. 0<t <A For
Any A >0 And S[f (t)] = S(U“,B)

Then S{t.f (t)} =(-DvP %[Dﬁ S(U“,B)}, (2)
Theorem 7: If F(T) Is A Function The Prove
S[t”f (t)} = (—l)n vP (dg—z)n[UBS(o“,Bﬂ @)

Corollary 1: If F(v) Be Laplace Transform Of F (T), Then By Using Sadik Transform Shows That
d
L(tf(1) = (1) —F(v)
do

Proof: Put a =1, =0,L {f (t)} = F(v) In (2) We Get Expression For Laplace Transform

Corollary 2: If F(v) Be Laplace Transform Of F(T), Then By Using Sadik Transform Show That

L) = (1)

F(v)

Proof: Put a =1, =0, L{f (t)} = F(v) In (3) We Get Expression For Laplace Transform
Corollary 3: If G(v) Be Sumudu Transform Of F(T), Then By Using Sadik Transform Show That

S(t(1) = v (VG (V)
do

Proof: Put oo =—1,f3 =1,S{f (t)} =G(v) In(2) We Get Expression For Sumudu Transform,
Corollary 5: If T(v) Be Elzaki Transform Of F (T), Then By Using Sadik Transform Then Show That,

E(tf(t)) = v? iT(l)) —vT(v)
dv

Proof: Put a =—-1,3=-1LE {f (t)} =T(v) In (2) We Get Expression For Elzaki Transform,
Corollary 6: If G(v) Be Kamal Transform Of F (T), Then By Using Sadik Transform Then Show That,

K(t.f(t)) = v? iG(o)
dv
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Proof: Put a =—-1,3=0,K {f (t)} =G(v) In (2) We Get Expression For Kamal Transform,

Corollary 7: If G(v) Be Abood Transform Of F (T), Then By Using Sadik Transform Then Show That,

. A(tRQ) = —d'iu K(v) —% K(v)

Proof: Put o =1, =1, A{f (t)} = K(v) In (2) We Get Expression For Abood Transform,

Corollary 8: If F(v) Tarig Transform Of F (T), Then By Using Sadik Transform Then Show That,

L T(fR) = %diF(o) +—2F(o)

Proof: Put o.=—2,B =1, T{f(t)} = F(v) In (2) We Get Expression For Tarig Transform,
Corollary 9: If R(v) Mohand Transform Of F (T), Then By Using Sadik Transform Then Show That,

M(tf(t)) = -% R(v) +%R(o)

Proof: Put o.=1,p =—2,M{f (t)} =R(v) In (2) We Get Expression For Tarig Transform,

Bessel Equation And Sadik Transform:
Theorem 8: Prove That Solution Of Bessel Equation For Order N=0
d?x(t) | 4x(®)
dt’ dt

By Sadik Transform Is A General Transform Method Of Laplace, Sumudu, Elzaki, Kamal, Abood Transform, Tarig,
Mohand Transform Etc.

+a’tx(t)=0, x(0)= 1&X(O) 0

d? x(t) L dx®

Proof: - Applying Sadik Transform To t——— +a’tx(t) =0, 4

d2x(t) dx(®] B
S[ e }LS{T}LaS[t.x(t)]_

U B

dt?

uﬁs[d X(t) } s{?}az(—l)o‘ﬁiq[uﬁs(o“,ﬁ)}zo

Applying (2)S{tf } (- 1)1)[3 d [UB S( [3)}
(

|: 201,85 UaaB) O :| Bs( B)+1+a2 dia [UBS(UQ,B)]:O (5)

[UBS(UQ,B)} C—u%due

UBS(U“,B) (02“ +a2)
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Integrating Both Sides, 10 (UBS(U“,B)) = _71 log (020‘ + a2)+ logc

vPc

1
(UZO. +a2)2

S(U“,B):

By Sadik Inverse Transform
X(t) =cJ, (at)
By Initial Condition C=1 .". Solution is x(t) =J,(at),  (6)

Note: By Opting Different Values Of QL and Bln (5) And Above Corollaries For Different Transform We Get

Equations In Terms Of Different Transform And Taking Inverse Related Transform For Bessel’s Function Mention
In The Table We Get Same (6).

For Example Choose oo =1 and 3 =1 In (5) Which Becomes Abood Transform

i[UZUK(U)—U]—UUK(U)+1+ a’ dio[UK(U)] -0

dv

d 3 2 2 d

E[U K(U)—U]—U K(v)+1+a E[UK(U)]ZO
K(v)=——"

1
L (02 +a’ )2
Using Inverse Abood Transform From Table We Get, X(t) = cJ, (at)

Hence Solution Is True. That Shows That Sadik Transform Is General Form Of All These Transforms.

Theorem 9: Show That Sadik Transform Is General Form Of Laplace, Sumudu, Elzaki, Kamal, Abood, Tarig,
Mohand Transform, And All The Transform Whose Kernel Is Of Exponential Form In Solving First Order
Differential Equation Particularly With Variable Coefficient

a( ¥j+b(x(t)) =t, with special condition x(0)=0, (7),

Proof: By Applying Sadik Transform To (7) We Get,

as(t$]+bs(x(t)):s(t)
Applying (2)

5 d dx(t o -+
—av BW[UBS(%HWS(U ,B)z 82“
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aU_BUa+B%S(Ua,B)+aU_B( BJUBS( [3) bS(Ua’B):_SZ
-
av” i [ (v B)] { b} Uza

j (8)

Solution Of (7) Exist Only If, b= a(

d -B
du® [S(UQ’B)} - _af)W

o vP
Integrating With Respect To dL* We Get, S (U“ : B) =
a(20+p)

szl@

By Inverse Sadik Transform We Get Solution Of (7), X(t) = % |t ©9)
a(20+p)

By Choosing Values Of o and 3 In (8) And (9) According To The Table For Different Transforms Above We Get

Condition For Solution And Solution For (7). There For Sadik Transform Is General Form Of All Mentioned
Transform.

Corollary 10: Show That Solution Of (7) Exist By Laplace Transform Only If A=B And Solution Is X(t) = ZLa
Proof: Put o.=1,=0and L{f (t)} =F(v) In (8) & (9) We Get B=A Solution As X(t) = ZLa
Corollary 11: Show That Solution Of (7) Exist By Sumudu Transform Only If B=0 And Solution Is X(t) = 2
Proof: Put a =—-1,f=1& S{f (t)} =G(v) In(8) & (9) We Get B=A Solution As X(t) = i

Corollary 12: Show That Solution Of (7) Exist By Elzaki Transform Only If B=2a And Solution Is X(t) = é
Proof: Put o.=—1,B=—1E{f(t)} =T(v) In (8) & (9) We Get B=2a Solution As X(t) = é
Corollary 13: Show That Solution Of (7) Exist By Kamal Transform Only If B=A And Solution Is X(t) = é

Proof: Put a =—-1,=0,K {f (t)} =G(v) In(8) & (9) We Get B=A Solution As X(t) = %

t
Corollary 14: Show That Solution Of (7) Exist By Abood Transform Only If B=2a And Solution Is X(t) = 3—
a
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Proof: Put o =1,3 :1,A{f (t)} =K(v) In (8) & (9) We Get B=2a Solution As X(t) = é

a 2t
Corollary 15: Show That Solution Of (7) Exist By Tarig Transform Only If b = 5 And Solution Is X(t) = %
a

Proof: Put o.=—2,B =1 T{f (t)} =F(v) In (8) & (9) We Get b =% Solution As X(t) = ;—;

Corollary 16: Show That (7) Cannot Be Solved In Any Condition By Mohand Transform.

Proof: Put =13 =-2,M{f (t)} =R(v) In (8) & (9) We Get B= -A But Solution Does Not Exist. Because

Applying Integration Before Inverse Mohand Transform We Get Term In Logarithmic Form For Which Inverse
Mohand Transform Does Not Exit.

Note: We Can Cross Check All These Condition By Respective Transform Formulae.

5  Conclusions:

In This Chapter We Have Tried To Prove Generality Of Sadik Transform Over Laplace Transform, Sumudu
Transform, Elzaki Transform, Kamal Transform, Abood Transform, Tarig Transform, Mohand Transform Etc. We
Have Formulate All Transform In One Table By Putting Different Valued Of oo & . Also We Have Derived
Equation For Solution Of Homogeneous And Non Homogeneous Higher Order Differential Equation With Constant
Coefficient And Showed Generality Of Sadik Transform Over Laplace, Sumudu, Elzaki, Kamal, Abood, Tarig,
Mohand Transform By Demonstrating Different Values Of N.

Also We Have Successfully Proved Different Result Related To t"f(t) Of Mentioned Transform By Using Sadik

Transform Of Multiplication t"f () We Are Unable To Solve (7) By Most Renowned Methods That Are Sumudu,

Elzaki, Abood, Mohand, Tarig If A=B. Simultaneously Sadik, Laplace And Kamal Transform Are Able To Solve
(7) If A=B . Also We Conclude A General Idea That (7) Is Solvable For A=B Only By Those Transform In Which

B=0

By Theorem (9) We Conclude That Sadik Transform Is General Transform Of All Those And Whose Kernel Is
Exponential Form Which Are Not Defined In Research Yet.
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