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�þ(�) ý(�) ý(�) Ā(�)þ(�) ý(�) ý(�) Ā(�)āþ(�)ā� = 2Āþ(�)ý(�)āý(�)ā� = Āþ(�)ý(�) 2 āý(�) 2  ÿý(�)                                                                                āý(�)ā� = āý(�)                                                                        (1)āĀ(�)ā� = ÿý(�)Ā ā ÿ þ(�) ý(�)ý(�) Ā(�)

ĀĀ
Ā ∼ ���ÿþþ([0.03, 0.90], 0.05)
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� = [0.03,0.90] ÿ =0.05 [þ, ÿ] þ ÿ
ÿāĀ ÿā ∈ [0.0, 1.0]� Ā�ā �ā = ÿā(1 2 Ă(2φ×�))ýφ > 0ý ý φ1 2 Ă(2φ×�)

ý �āÿā φ Ā(1 2 �ā)�ā ∆� = 1þ(� + 1) = þ(�) 2 (1 2 �ā)Āþ(�)ý(�)ý(� + 1) = ý(�) + (1 2 �ā)Āþ(�)ý(�) 2 āý(�) 2 ÿý(�)ý(� + 1) = ý(�) + āý(�)                                                                Ā(� + 1) = Ā(�) + ÿý(�)                                                                   (2)�ā = ÿā(1 2 Ă(2φ×�(ā)))

þ(�), ý(�), ý(�), Ā(�) �

�� system’s /(�0) =(þ(�0), ý(�0) ý(�0) Ā(�0))ÿā0/(�1) [�1, ���+1]

Authorized licensed use limited to: STATE UNIV NY BINGHAMTON. Downloaded on October 10,2024 at 18:58:49 UTC from IEEE Xplore.  Restrictions apply. 



��ă(/(�), �ā) � = ý
                                                         þ(/(ý)) = min�(�) ∑ ă(/(�), �ā)�+��ā=�+1                                                    (3)

þ(ý) ý ý + �� ă(/(�), �ā)/(�) �ā �
/(�) = /(�|ý) � /(ý) ý �(�) ={ÿ�, & ÿ�+��21} ��ý ÿÿ�Ā ÿÿÿ�  ÿā                                                         þ̂(� + 1) = þ̂(�) 2 (1 2 �ā)Āþ̂(�)ý̂(�)ý̂(� + 1) = ý̂(�) + (1 2 �ā)Āþ̂(�)ý̂(�) 2 āý̂(�) 2 ÿý̂(�)ý�(� + 1) = ý�(�) + āý̂(�)Ā�(� + 1) = Ā�(�) + ÿý̂(�)�ā = ÿā(1 2 Ă(2�×�̂(ā)))0 f ÿā f 1.0þ̂, ý̂, ý� Ā� þ, ý, ý, Ā

< =

þ ý ý Ā

ÿāý
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ý̂(�), ý�(�) Ā�(�)
                                               þ(/(ý)) = ∑ ( min�(ā21) ∑ ý(ÿ)ā+���=ā + ý(� + ��))�+�ā=�+1                                          (4)                                                                                                           

s.t                                                                      constraints                       � /(ý)�� � ý(ÿ) = Ą(ý(ÿ)) + Ą(ý(ÿ)) +Ą(Ā(ÿ)) Ą(∙)ý, ý, Ā Ą(ý(�)) = ‖� (ý̂(�)) 2 ý(�)‖1 �(∙)ý̂(�) ý(�)� � �(� 2 ÿ) ={ÿā21, & , ÿā21+��} ∑ ý(ÿ)ā+���=ā + ý(� + ��) ÿā21/(�) = (þ(t), ý(t) ý(t) Ā(t)) ����� = {ÿ�, . . , ÿ�+�} ÿ� ÿ = ý, & , �,�(�) = {ÿ�, & , ÿ�+��} ���� ={ÿ�, . . , ÿ�+�} ý ý + ��(�) = {ÿ�, & , ÿ�+��} ÿÿ = ÿ� þ = ÿ + 1, & , ÿ + ��� = 7
þ(0) = 0.97157 ý(0) = 0.002641 ý(0) =0.019720 Ā(0) = 0.000482 �� = 7φ = 1000 Ā ā ÿ

Ā ∼ ���ÿþþ([0.03, 0.90], 0.05)ā ∼ ���ÿþþ([0.001, 0.45], 0.01)ÿ ∼ ���ÿþþ([0.0001, 0.07], 0.01) 7�)

� = 7
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 þ(/(ý)) = min�(�) ∑ ý1� (ý̂(�)) + ý2�(�ā)�+��ā=�+1                                                
s.t                                                                      constraints                       �(∙) �(∙) ý1 ý2�āÿā1 2 Ă(2φ×�) �āý̂ �ā � (ý̂(�))�(�ā) ÿā

ý1 = ý2 = 1 ý̂/(ý) = � (/�(ý)) /�(ý)
�

ÿ �
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�� ��
φ

�Ā(þ)�Ā(þ)  =  [�Ā(þ), �Ā(þ)], �Ā(þ)  g  �Ā(þ) �Ā(þ) �Ā(þ) �Āþ = (ÿ1, & ÿ��) ÿ� ÿ =1, & , �Ā (þ� , þ�) þÿ� �Ā(þ) �Ā(þ) þý = (þ1 , …þ�� ý = (þ1, & , þ��)
(þ�, þ�) ÿ�þ ∼ ���ÿþþ([a, b], [c, d]) þ f ÿ  Ā f ā þþ1 ∼ ���ÿþþ(a, c) þ2 ∼ ���ÿþþ(a, d) þ3 ∼ ���ÿþþ(b, c) þ4 ∼ ���ÿþþ(b, d)þ1 þ2 þ3 þ4 ÿ1 = �ÿ1(þ) ÿ2 = �ÿ2(þ)ÿ3 = �ÿ3(þ) ÿ4 = �ÿ4(þ) þþ1 þ2 þ3 þ4 þ1 = �ÿ121(ÿ) þ2 = �ÿ221(ÿ) þ3 =�ÿ321(ÿ) þ4 = �ÿ421(ÿ) ÿÿ�
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þ� min(�ÿ121(ÿ�), �ÿ221(ÿ�), �ÿ321(ÿ�), �ÿ421(ÿ�))þ� max(�ÿ121(ÿ�), �ÿ221(ÿ�), �ÿ321(ÿ�), �ÿ421(ÿ�)) ý� = [ý�1, ý�2]0 f ý�1 f ý�2 f 1 �Ā �Ā =ý�1 = 0.0001 ý�2 = 0.9999 þ =(0.0001, & ,0.9999). [�Ā(þ), �Ā(þ)] þ� ÿ =ă�(þ�) ý� = ý� =(ă�21(0.0001), …, ă�21(0.9999)  �Ā(þ�) =  [�Ā(þ�), �Ā(þ�)]�Ā(þ�) = �Ā(þ�) ý� = ý�þ� [þ, ÿ]ýý = (þ, & þ) ýý = (ÿ, & , ÿ)ÿ ý� = ý� = (ÿ, …,ÿ
�Ā1(þ1)  =  [�Ā1(þ1), �Ā1(þ1)]�Ā2(þ2)  =  [�Ā2(þ2), �Ā2(þ2)] �Ā3(þ3) =�Ā1(þ1) 8 �Ā2(þ2) = [�Ā3(þ3), �Ā3(þ3)] 8 ∈  (+, 2,7,7)�Ā3(þ3) �Ā3(3þ)þýā = (þ13, …þ��3 ýā = (þ13, & , þ��3) ýā ýāýā = ýÿ 8 ýĀ = (þ11 8 þ12, …þ��1 8 þ��2ýā = ýÿ 8 ýĀ = (þ11 8 þ12, & , þ��1 8 þ��2)ýÿ = (þ11, …þ��1 ýÿ = (þ11, & , þ��1)�Ā1(þ1), þ = (ÿ1, & ÿ��)ýĀ = (þ12, …þ��2 ýĀ = (þ12, & , þ��2)�Ā2(þ2), þ = (ÿ1, & ÿ��)
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