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Abstract: Problem statement: In this study, a continuous solution for Genesistegn was considered
using Differential Transformation Method (DTMApproach: Numerical results were compared to
those obtained by the Runge-Kutta method to ewaltia¢ performance of the suggested method.
Resultss The accuracy of the DTM was tested as the chaoBenesio system.
Conclusion/Recommendations:. It was shown that the DTM was robust, accurateesasy to apply and
gave analytical solution on each subinterval, winels not possible in the purely numerical method.
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INTRODUCTION dx(t)
dt
Differential equations have been the focus of many

studies due to their frequent appearance in variougyt)
applications in fluid mechanics, viscoelasticitiglbgy, at z(1) ()
physics and engineering. In recent years, much
attention has been devoted to the newly developeo(ijz(t)
methods to construct an analytic solutions of mmar  ——— = —cx(t) - by(t)— az(t}+ ¥ (t) 3)
equation, such methods include the Adomian
decomposition meth&?>® and the Variational

=y(1) (1)

lteration Method (VIM¥®, the homotopy analysis Subject the initial conditions:
method and the homotopy-perturbation meftfioand
homotopy analysis methBd*. x(0)=0,2, y(0)=- 0.3, z(0¥ O. (4)

The concept of the Differential Transformation
Method (DTM) has been introduced to solve lineat an where, a, b and c are positive constants, satisfirc.
nonlinear initial value problems in electric cirtui In this study, we introduce for the first time an
analysi§’. DTM is a semi-numerical-analytic technique algorithm depending on DTM to solve the Genesio
that formalizes the Taylor series in a totally eifint ~ gygtem. Furthermore, we use fourth-order RungeKutta
manner. With this method, the given differential method to demonstrate the efficiency and effectigsn
equation and related initial conditions are tramsfed o the proposed algorithm. The results obtained are
into a recurrence equation that fmglly Iead§ te th presented graphically and are found to be in eswell
solution of a system of algebraic equations as,greement with the numerical solutions. Comparing
coefficients of a power series solution. This meth®  patveen the new solution and the solutiof?id! then

useful for obtaining exact and approximate solioh ey solution is effected for longer time span witks
linear and nonlinear differential equations. Ther@o ;.

need for linearization or perturbations, large
computational work and round-off errors are avoided
In resent year many researchers apply the DTM for

solving differential equatidt*®. _ .
The solution of Genesio system was considered 10 Solve Genesio system via DTM we need to take

by different researchers such as Gehal.*? used the differential transform of Eq. 1 and 3 with respto
VIM to solve the system until time span 10 andlMmetgives:

Bataineh et al.*® obtained the solution using

homotppy analy_sis method for time span 2. Considerx(k +1):iy(k) (5)
Genesio system in the form: k+1
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where, X(k), Y (k) and Z(k) are the differential -2 '
transformations of the corresponding functions, X(f) 3 0 o h " o 30
and z(t), respectively and the initial conditionse a t
given by X(0) = 0.2, Y (0) = -0.3 and Z(0) = 0.1h& @)
difference equations presented in Eq. 5-7 desdhibe "

Genesio system, from a process of inverse diffeakent ,,IE){TQ[
transformation, i.e.:
4-.
n t K = 29
xi(t)=Z(J X,(k),0<t<H (8) ol
k=0 Hi
n t K -4 4
yi() = Z[j Yi(k),0st<H 9) £ .
k=0 Hi 0 10 20 ; 30 40 S0
k (b)
oot
203 ] 20,0215 ORI
k=0\ M; IpT™
RE4

where, k =0, 1, 2, n represents the number ofgerm
the power series, i = 0, 1, 2, expresses the uth s
domain and Hi is the sub-domain interval.

#(l)
o

RESULTSAND DISCUSSION

The accuracy of the DTM is demonstrated against s
Maples built-in fourth-order Runge Kutta procedure . 1o ®2 ., ®
Rk4 for the solutions of chaotic system. The nunufer (c)
significant digits is set to be 16 in all the caddions.

We seta = 1.2, b =2.92 and c = 6, the domairddivi Fig. 1: The DTM solution comparing with RK4
using 4t=0.01 comparing with Rk4 with stejze

h = 0.001. Figure 1 present the comparison between
DTM solution and Rk4 solution we can see the good
agreement for DTM solution with Rk4 solution. The
phase portray of the Genesio system is given in Eig

it is clear that this is chaotic attractor for Ggine
system.

The difference between 5-term DTM  with
At = 0.01 and Rk4 with h = 0.001 are given in Fig. 3
Figure 3 shown that the DTM have higher
accuracy of the solution since in the x and y axés
have error until 10 (i.e., the solution via the new
method has agreement with the purely numerical untiFig. 2: Phase portray for Genesio system with time
5 digit). span [0, 70] using DTM
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Fig. 3: Difference between 5-term DTM wiftt = 0.01
and Rk4 with h = 0.001
CONCLUSION 8.

accuracy solution was obtained via this algorithm.9.
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In this study, an algorithm for solving Genesio
chaotic system was introduced via DTM. Higher

Comparison between DTM solution and Rk4 solution is
discussed and plotted. The solution via DTM is
continuous on this domain and analytical at ead# su

domain which is the best in our knowledge.
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