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Abstract

Integrated transforms are an important method for solving complex problems and
converting these problems to simple problems that can be dealt with, physics and engineering
applications. In this paper we introduced A Novel Transform technique which is called AW-
transform (AW) is used to solve OLDE, prove some properties of (AW) and find derivative
formulas about first order, second order and n-th order and use these formulas to solve.
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1. Introduction

Research studies established many variants of mathematical integral
transformations to solve complicated unsolvable problems through the Integral
transform [1-2, 4, 5]. The document establishes a new integral transformation
called using AW-T which enables the solution of LDE through translation of
time-domain differential equations into algebraic equations. The resultant
equation transforms into time-based solutions once the frequency-based
equation is solved because Laplace serves as an abbreviated solution method.
Via its application scientists obtained approximate solutions for linear or
nonlinear differential equations including a damped burger and fractional cubic
isothermal auto-catalytic chemical system as well as delay and Lane-Emden and
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Jeffery-Hamel and Klein-Gordon equations [6-17]. The FElzaki transform
functions as an extended version of Sumudu with attributes from Laplace
transform [3]. The Elzaki transform method works well when implemented
through time-efficient processes which generate results comparable to Sumudu
and Laplace methods. The results are shown using a graphical display which
includes all transformations along with their calculating time throughout.
Current research transforms the integral into an AW-Transformation to analyze
first and second-order derivatives and establishes properties applying the
transform for solving EDCC Blood Equation. A comparison with different
transforms completes the study.

Definition 1: Assume that p(t) is function defined for t > 0,u(w) =
“Vsinw + . >0 be positive real functions and h(w) = (i*Vcosw +
e)t. & = 0 be positive complex function, the general integral transform AW (@)
of p(t) can be defined by the following formula (1):

AW{p(®), @} = (@) [, e " @tp(t)dt = CVsinw + )

f:e—(izn\/cosw+s)tp(t)dt'n >0

Provided that the integral exists for some h(@w) = (izn\/cos w + E), n=>1.
Thus, can obtain the integer transform of any general function.

Definition 2: The Inverse of AW-Transform AW{p(t),w} denoted by
AW YHp(t),w} is the function piecewise continuous p(t) defined on [0, )
which satisfies |p(t) | < Me** then:

{p(t),m} =Aw™1 [(Zn\/sinw +€) fooo e_(izn“ COsmg)tp(t)dt] )
The following illustrates the linearity of the inverse of the AWT:
If AW W, (u@), h(@))] = p1(@) and AW W, (u(@), h(@))] =

p2 (@)
Then

AW, (@), h(@)) + BW, (1(@), h(@))] =
AW_l[aW1(H('CU), h(w))] + AW_l[ﬂWZ (ﬂ(w), h(w))] = ap, (@) + Bp, (@)

Theorem 1: If p(t) is a PCF and EO e** for p1 >0, Then AWT of p(t) Exists
and Unique for all h(w) > u.

Proof: To show the very existence of the AWT. We have the following for
positive constant A: ||W(u(w),h(w))|| = |u(w) fowe‘h(w)tp(t)dﬂ < u(w)
fooo e @t p(t)|dt < u(w) fooo Ae M@tgr < % Then the AW-transform
of p(t) exists for all h(w) > p.

To prove that AWT of p(t) is unique, Assume that p(t) is a PCF in[0,00)
on each finite interval, and if p;(t) is of EO a as p,(t) tends to infinity,
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Furthermore, if p;(t) and p,(t) are PCF whose AWT, 3 AW[p;(t) ] =
AW] p,(t) 1, then p,(t) = p,(t) at their points of continuity. Thus, if
W(u(w), h(w)) has a continuous inverse p(t), then p(t) is unique.

2. AW-Transform for Some Basic Functions:

Assume that for any function p(t), the integral in equation (1) exist. So
AW-transform will be in Table 1.

Table 1
The integral in equation (1) exist. So AW-transform.

Function AW(w) = AW{p(t), w}

p(H)=1 _ (*sinw+e)
AW{p(t), @} = ey, >0

Nsino+e n>o0
(i*Ycosw+e)2’ =

p(O=t AW{p(D), o} =

=t —_IGo
P AW(p(), 0} = =, 12 0n 2 0

sinw+e
m— 2 =
(*Vcosm+e) +1

(*Vsinw+e) (i ?Vcos m+e) >0
(i*%Vcos m+e)2—1 =

Nsinwo+e n>0
iVcoswre-1"

ple) = sint AW{p(0), 0} =

p(t) = cost AW{p (D, ) =

p(D) =ef AW{p(D), o} =

Theorem 2: Assume that p(t) is a differentiable function for t = 0, u(w) =
Nsinw +¢e.e 20 be positive real functions and h(w) = (i*Ncosw +
s)t. € 2 0 be positive complex function then.:

(1) AW{p@®), @} = (i*Vcos®w + &) AW (@) — wp(0),n =0
(2) AW{p@®)", @} = (i*cosm + e)ZAW(w) —w(*Vcosw + €)p(0) —

@p(0)’
(3) AW{p(t)", @} = (i*Vcos @ + &)"AW (@) — w Yp=s *Ncos @ +
e p(0)k,n=>0

Proof: AW{p(t),w} = u(@) fooo e "@tp(t)dt = (*Vsinw + €)

J'ODO e—(izn\/cosw+£)t p(t)dt,n >0

o0 - i2 '
(1) Sine AW{p(t), @} = (*Vsinw + ¢) Jy e (i n“coswﬂ)tp(t) dt,n=0
.2 ®©
integer by parts AW{p(t) @} = (*Vsinw + ¢) [e_(L K Cosw+8)tp(t)]0 +

f;oe_(izn‘ COS"_’J'S)tp(t)'dt = (i*Vcos@ + &) AW (w) — wp(0),n = 0
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w (2N '
(2) Sine AW{p(t)", @} = (*/sinw + ¢) Sy e (i Cosw+£)tp(t)’dt,n >0
integer by parts:

AW{p®)" @} = ("Vsinw + ¢) [e_(izn‘/ers)tp(t) ]

+ f e—(izn\/cosw+e)tp(t) ,dt
0
= (i*Vcos@ + S)ZAW(ZD') — w(*Vcos@ + €)p(0)
—w@p(0) ,n=0
(3) For this nt"* derivative it can be prove using the mathematical induction

®©
0

The AWT can be used in the following instances to solve initial value
problems that result from ordinary differential equations. Medical science
heavily relies on integral transforms. The following system of ODES represents
the mathematical model explaining the dynamics of the cell population in the
edges of colonic crypt and colorectal cancer detection [].

Ri(t) = NR,(¢)
Ry(t) = UR,(t) + NR, (1)
R3(t) = UR,(t) — MR5(t)
With R, (0) = ¢;,R2(0) = ¢;, R3(0) = ¢3
In this section, we solve this model by AWT. then the model with can be
written as Follows:
Ri(t) = NRy ()
Ry(t) = UR,(t) + NR (1)

R3(t) = UR,(t) — MR5(t)
With R (0) = ¢, R,(0) = ¢,, R5(0) = c3 As matrix notation (*) with be

Applying the AWT and The solution of the system is given by:

AW{p(D), @} = p(@) [ e " @*p(Ddt = (Vsinw + €)

[ o (*Neosm+e)

. ‘p(t)dt,n =0

21v.—
sinw+ée

R (t) =AW Y¢; 5——— =, eM
1(6) o me—r—"=0a

R,(t) = AW~ Yc Nsimwte Ue, Nsimw+e Ue, Nsinw+e
2 1M cosmre-M  t-W i*cosm+e—M | t-W i2%/cos m+e—M
Ucqy Uci Nt

Ut
=c¢ —e' "+, —e
1w 2w

Ucy
+ Jelt
t-wW-Mt

R (t) = AW ¢y + —

Ucqy
t—-w
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Table 2
Edge detection cancer call Caselusing by AW-T.

Edge detection cancer call Caselusing by AW-T BCR
Processorl | Processor2 | Processor3 | Processord

EndIPT | PrcUhre | TANRE | CT
Mean 155.2947 182.26 184.79 186.195

800 Pass pos 19.4
STD 68.16 69.15 79.37 66.46
Contrast 3.177 7.123 4.280 8.540 ABL
Correlation | 0.7 0.6 03 0.8 Prichre | AnIRE | EIndPT | CT
Energy 30.444 6.95¢-06 | 6.699e-06 | 3.957e-05 || Pass pass 452 16.3

We will present 60-year-old patient cells as an application followed by data

transformation for better blood data detection of infected individuals. The
evaluation shows outstanding performance because the cancer cell detection
method preserves all information about infected cells while creating precise
identifications that assist medical practitioners in diagnosing cell type and
disease stage. Table 2 reveals that the built system incorporates four main
processes.
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