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Abstract:
This paper introduces the dynamical behavior of unified nonlinear chaotic system
which describes three chaotic systems containing Lorenz chaotic system, Lü
chaotic system and Chen chaotic system. Here the integrals of motion for unified
chaotic system are derived by considering their behavior in the neighbourhood of
a singularity.
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1. Introduction:

The Lorenz chaotic system [5] is given by
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The Lü chaotic system [6] is given by
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The Chen chaotic system [1] is given by
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  for .3,28,35  cba
In unified chaotic system [2] the above three systems are combined together as
follows:
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where a  is a parameter of the system. It represents Lorenz chaotic system for
0a ,Lü chaotic system for 8.0a ,Chen chaotic system for 1a .In this paper

our intension is to find integrals of motion of unified chaotic system (4) by
considering  its  leading  order  behavior  in   the  neighbourhood  of a singularity
at t = t* (say).
2. Integrability conditions:

We consider the integrals of motion [3, 4] in the form tezyxWtzyxI .),,(),,,( 
Let the leading order behavior of the system in the neighbourhood of t = t* is
given by:
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where A, B, C, p, q, r are constants, .0,0,0,0  rqpABC

Using (5) in system (4) one gets after simple mathematical calculations
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It yields p =1, q =2, r =2. Then we get, 22 *)(
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Here we choose all possible terms having singularity up to fifth order and arrange
them in the following table:

Table: singular terms up to fifth order

),,( zyxW can be considered in general form as,
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4 xyzEzxEyxExzExyExEyzDzxDyxD 
where )6)1(1(),6)1(1(),3)1(1(),3)1(1(),3)1(1(  iEiDiCiBiA iiiii  are
arbitrary constants.

Since an integral of motion takes a constant value when it is considered in the
neighbourhood of a singularity, we must have .0dI

    i.e. .0 tzyx IzIyIxI       (8)

This gives,  yABBxBCBxABA )()2()( 122
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Order Terms with real coefficients
1*)(  tt x
2*)(  tt zyx ,,2

3*)(  tt xzxyx ,,3

4*)(  tt yzzxyxzyx ,,,,, 22224

5*)(  tt xyzzxyxxzxyx ,,,,, 33225
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Neglecting the terms having singularity of order greater than five and equating the
coefficients of the terms with singularity of order less or equal to five, we get:
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3. Integrals of motion:
The integrals of motion are found for some particular values of   as follows:
Case I: Let us consider .0, 3  B
In this case the integral of motion is:
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where 2C is non zero arbitrary constant.

Case II: We now take .0,2 3  E
It yields integral of motion as:
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where 432 ,, EEE are non zero arbitrary constant.

Case III: Let us now consider .0,2 3  D
In this case the integral of motion is of the form:
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where 6E  is non zero arbitrary constant.
Case IV: 0, 3  C  yields integral of motion as:
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where 43 ,DC are non zero arbitrary constants.

4. Conclusion:
This paper introduces the dynamical behavior of unified chaotic system which
describes a three family chaotic system for different values of parameter a and in
tern the corresponding different values of  ,,, .This paper gives a better
understanding about the integrals of motion of Lorenz, Lü and Chen chaotic
systems. We can expect that the findings would be of much interest while
considering various other properties of the unified chaotic system.
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