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The purpose of this work is to ensure global combination synchronisation between two master
fractional-order chaotic systems and one slave fractional-order chaotic system, by employing a
suitable active control, the stability theory of fractional-order system. Numerical simulation
results which are carried out using Adams-Boshforth Moulton are shown to demonstrate the
validity and feasibility of the analytical results.

Definition 1. Let n — 1 < p < n, n € N, the Caputo fractional derivative of order p of
function y is defined as

Dryft) = ot [ (- )
o

Theorem 1. Consider the fractional-order linear system:
‘DPx = Ax, (2)
where x € R™ is the state vector. The previous system is asymptotically stable if and only if:

Jarg(n(A)] > .

for i =1,2 ...,n, where arg(\;(A)) denote the argument of the eigenvalue \; of A.

[5.P.963-968|
Now, we introduce the general scheme of the GCS of three identical fractional-order systems
by using active control method.The general model can be given as follow.

DPz = f(x), (3)
DPy = g(y), (4)

and the response system is assumed by:
DPz = h(z) + u, (5)

where p € (0,1) is the fractional order, x = (z1, 2o, ...,2.)", v = (y1,¥2,, ..., Yn)? € R™ are
the state vectors of the drive systems,and z = (z1, 29, ..., 2,)7 € R" is the state vector of the
response system f, g, h : R?* — R™ are the continuous functions and u = (uy, us, , ..., u,)?’ € R"
is the controller vector which will be designed.
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Definition 2. The two drive systems (3) -(4)and the response system (5) are said to achieve
the GCS if there exists a suitable controllers u; = 1,2, ...n such that the error states

e =T +y—z2,1=12..n

will approach zero for large enough t.
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