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Abstract: A new hyperchaotic system which is represented in this paper has an equilibrium point located at 
origin. Having two large positive Lyapunov Exponents, is the prominent feature of this system in comparison 
to other hyperchaotic systems. Some basic dynamical properties are studied in order to prove existence of 
hyper chaos in this system including Dissipativeness of System, Instability of Unique Equilibrium Point, 
Strange Attractor, Lyapunov Exponents, Fractal Dimension, Poincare Mapping and  Sensitivity of Time 
Response related to state variables to initial condition. All of the properties studied show  that the system is 
hyperchaotic. By changing a parameter of the system, various dynamical characteristics is obtained such as 
Chaos, limit Cycle, Quasi-Periodic and Hyperchaos. At last, the chaotic system is stabilized around its 
equilibrium point by using linear state feedback controller 

Keywords: Hyperchaotic System, Lyapunov Exponent, Fractal Dimension, Dissipativeness and  Strange  
Attractor  
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    �� ��*9 �� �=�]9 �'�� �Y���� -��*
,d #��9� �F�E ��=�� G%0
� �,���!�� E W_� �	�B y*� B, Y�������� .� -�,���	� G/�H ����� 4,*9

G�, �,���!�� ��� �*X �� Y���� �
.  
  

2-3- A��"� <"-f En�� ��	 �G	 I�!	&?@  
B, �=�&��, �� ��	�*�c Y���� -�,  �,�/, M��MATLAB���� � )B��

��*(9 B, )=,�]9  E G�, ���x��� )�$   )E� �� Y���� -�, 6��0
W_� K�*" �� )�]� �� E )�]� E= )�|/ )�$)1 ( �9)6 (��� �������, .

���� ),�� ��?E, P�,��  Y���� )B��  K�*" �� ��	�*�c
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2-4- oFF��8 *FF"p� ���FF� )�FF/  A�FF�"� $FF��2 )�FF/
��	 �G	 I�!	&?@  

 W_�)7 ({��!��5� ���B )�$ R�� �]� ��	�*�c Y���� G?�+ )�$
� 4�<� ,��$= .���� ),�� ��?E, P�,��  Y���� )B��  �� ��	�*�cK�*" -
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2-5 - �!	&?@ A��"� Q&��8�"� )�/�:� ���*	��	 �G	 I  
�B,��, G��
 ;� �n*��!��? )���  G����+ 4,�� �
 G�, )��H

� bO< ��?E, P�,�� �� ,� Y���� �_��	�=�	
 . ^�,E �= G��
 -�,
 B�/ )�|/ �= ,� Y$ �� ;�=�� ��� E= ��,�H,E E ��,�T�$ P�*� ���

� bO<  �� 4=*� ��*T�*�c -��]9 G�� =�,�����, G��
 ;� E =B��
=*��G�, Y���� ;� 4 .���  )�|/ �= ��	�*�c Y���� ;� )�$

 �*(� =E�� )�|/ ;� �= �
 �	��$ G���	�� �*X ),�,= �G?�+
���  E ,�H,E K��� �|]� �= ��	�*�c Y���� ;� )�$��� ���� ,r? ��,

 ��
 ����� ),�� n*��!��? )�$��� ���*� ,�T�$ K��� �|]� �=
 G?�+ )�$��� ��,�T�$ E ��,�H,E� �=�&��, Y���� ��*�.  

    �E��)1 (G?�+ �� ��	�*�c Y���� ;� ),�� ,� �_��	�= )�$4 
� 4�<� n*��!��? )�$��� G%0 6�+ �� G?�+ ��5��$=  . �=

�E��)1 (, 1, 2,3, 4iL i �T���� �i Y���� n*��!��? )��� -�,
� ����]21[.  
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   W_� �= �
 )�*'���$)8 (� ���= )��� E= ),�,= Y���� �=*�
 G�, �&	 n*��!��? )��� ;� E �&" n*��!��? )��� ;� �G�u n*��!��?

 �E�� �� ��*9 �� E)1( Y���� -�, �= R�� �]� x*�c �T���� G?�+ -�, �
����� . �'�,�)7 ( ��=��4 � 4�<� ,� Y���� -�, n*��!��? )����$=.  
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   Y����   �_A*I
 ���59 E =�,= ��?E, P�,�� �� )=��B G����+ ��	�*�c
� U0�� �Y���� ��?E, P�,�� �=    {I��! �I
 =*I�   I�5� ���IB )�I$�   )�I$

 ��*I� KE�&� ��	�*�c Y���� G?�+ .    W_I� �= 6I�' -I�,)9( �)10( �
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  �'�,� �=)8 (iL �$)1 2 3 4L L L L& & & ( ��=�� �T����
��? )�$���� Y���� n*��! �'�,� �= �
 �	���)7 (��� �=�EcE ��,� j 

 ��  ��	�, �= �
 �=*� Y���� �&	�� n*��!��? )��� -���_A*
 #���,
 �'�,� �� ��*9)7(  �3j  G�, ��� ��/�H �L� �=.  

  

2-8 - ��	 �G	 I�!	&?@ A��"� ���9��&8 $?�D�  
 K�*" �� �L� =�* ���_�,*! ��&"2 3 5x y z� �   �=

 �� Y���� ���_�,*! G��T� ��*(9 ���*�� 4,*	0 �� E G�, ��� ��/�H �L�
 K��&" )E�x y� �x z� E� y z� W_� �= )�$)13( �

)14 ( E)15 (G�, ��� �=�Ec.  

  
W_�)13 :( )E��� R�� �]� ��	�*�c Y���� ���_�,*! G��T� ��*(9  

 ��&"x y��

  
W_�)14 :( ��&" )E��� R�� �]� ��	�*�c Y���� ���_�,*! G��T� ��*(9x z�  

  
W_�)15 :( )E��� R�� �]� ��	�*�c Y���� ���_�,*! G��T� ��*(9  

 ��&"y z�  

2-9 - I�!	&?@ A��"� ��*��+ ����.*� 4"3  
 W_II�)16 (  �II�5� �II���
�/ NII�X �,=*II��  )�II$,x z  Y�II���

    �I 4�I<� �I�*�� 4,*I	0 �� ,� ��	�*�c  �I$=.  �I    Y�I��� �I
 Y�I�,=  )�I$
  �	�I�$ �=��I�H ����
�/ N�X ),�,= ��	�*�c .     -I�, �I�� W_I� -I�, �=

� ���= �*.E �� 6�' =*�.  
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W_�)18 :(��5� ����
�/ N�X �,=*�� )�$,x z Y����  R���]� ��	�*�c  
  

3- ����� ��-'� A��"� )�*	 >&+��&+ �9"�!'� )�/
	 I�!	&?@ *����8 *""p( �� ������� �	 ��	 �Ga   

        n*��I!��? )�I�� ��=�I� CI��X B, ��	�*I�c Y�I��� �_��I	�= ���/� y*�
� bO< Y����=*� .  ��,��I! ���59 �� ��?�� B, lO� -�, �=a    �B�I� �=

[0,15]   Y�I��� )�I$��,��! �T�= -��,= �T� G��t E   )�I$��� ��=�I� �
!��?  ��I� ��I��� �Y���� n*�� �I�,  .  �,�I�, �I�]� B,Lab432�1.3�    �= �I


M�� P�� )�,�/,MATLAB     )�I$��� ��=�I� ��I��� ),�� G�,��, W���
 ��,��! K,���59 6�+ �� Y���� n*��!��?a G�, ��� �=�&��, .   �I�]� -I�,

NII?E Y���*IIT?, B, �,�II�,1 ]28[   n*��II!��? )�II$��� ��=�II� ��II��� ),�II�
�&��,� �=      �I$ ),B, �I� Y�I��� n*��I!��? )�I$��� ��=�� ��,�T�$ E �	


 ��,��! �,��a G�, ��� -��|9 . W_�)17 (  ,� n*��I!��? )�$��� ��=��
 ��,��! 6�+ ��a � 4�<��$= .  
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W_�)17 :( ��,��! 6�+ �� Y���� n*��!��? )�$��� ��=��a�

  

   W_I� �I� ��*9 ��)17 ( E�I� E �)1(      Y�I��� -I�, �_��I	�= ��I�/� y*I� �
 �E�� K�*" �� ��	�*�c)2 (� �����=*�.  

  
                           �E��)2 :( ��,��! K,���59 6�+ �� Y���� ���/� y*�a  

A��"� �9"�!'� ����� r&�  *����8 
�*""p( ����la�

-���! �]� x*�c  0 0.3a" "  
)�+ W_�� );�=*��!(  0.4 0.9a" "  

��� ;�=*��!  1 1.4a" "  
 )�+ W_��);�=*��!(  1.5 3.5a" " 

��� ;�=*��!  3.7 3.9a" " 
R�� �]� x*�c  4.3 15a" " 

  

4-  &F?@ A��"� $Zs Q&��8�"� )�/�:� ��'�� I�!	
A��"� *D'�  �	 ���� C'���	 �G	 I�!	&?@ )�/  

 -�, b[�� �HF�E �� 4��� ��� �?�� ),���, �= �
 )�*X 4��$
 �� ����� �= 4c G�u n*��!��? )�$��� 4=*� ���� ���	�*�c Y����

Y����� �T�= ��	�*�c )�$���� . E= 6�' -�, 4=,= 4�<� ),��
G�, ��� �=�Ec �,=, �= �E��. �E��)3 ( G�u n*��!��? )�$��� �T����

 �E�� E �=*� nE�] )R�� �]� ��	�*�c Y���� -��	A)4 ( )�$���
 N��O ��,��! �	A ),�� ,� �?�� -�, ��	�*�c Y���� G�u n*��!��?a 

� 4�<��$= .� ����9 ,� � )�0=, ����= �E�� E= -�, 4�� ������	
.  
  
  
  

�E��)3 :(	�*�c Y���� �	A���c G�u n*��!��? )��� E= ��=�� �� �,��$ R�� �]� ��  

2L         1L  
��*�c Y����  

0.02�0.11����,�]11[  
0.3120�0.774� �	H�/�
]12[  

0.0175�0.6317� �?]13[  
0.1310�4.4090� -A]17[  
0.4180�1.0181� ��,E]26[  

0.042�0.969� ��]16[  

  
�E��)4 :( �L� �= �� �?�� -�, ��	�*�c Y���� G�u n*��!��? )��� E=��=�� �	A   -�/�H

 ��,��! ),�� KE�&� �,��a  

2L  1L   ��,��!a�

0.3284  5.0099  17.7�

0.3918  5.1291  17.9  

0.3379  5.2044  18.8  

  

�
5-  I�!	&?@ A��"� )�*	 ��	 �G	 E&?@ ,*�!.  

� ��/Y���� B, ���= ;� KR=�] �
 Y�	
 �]� ��	�*�c )�$
��\ )R�� �'�,� K�*" �� 4�B ���*�! �'[)9 (�����.  

)9(         ���      ���������������            �
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tXfX
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    �'�,� �=)9 ( �,=��X  K�*" ��( , , , )X x y z w 

G�, ��� ��/�H �L� �= .���	
 �9 Y��,= �(� ��	�, �= ;���/  ��		

�'[� ( , )v v X k��� ���	
 Y���� �
 Y�	
 -��]9 4�	A ,� � )

( , )X f X t v ���,� �� �,���!�� �=�]9 �'�� G�� �� �$ )�
;�=*��!1 =*� ,�T�$ �=*[ . �Z��	A0v   Y���� �=*� ��/

 �� �$,*[ W���9 ��?E, ��	�*�c Y���� �� ��� ���	
]25[ .���	
 ��		

 K�*" �� ,� �'[ ;���/( )v k x z w � �  E ��/�H �L� �=

���	
 -�,, ��	�*�c Y���� ME= �?=�] �� ,� ��		
� �/�.Y�	
 . -�,
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