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Abstract 
This paper deals with the problem of robust control for a class of uncertain multiple Takagi-Sugeno fuzzy 

neutral systems with time-varying delays.A fuzzy filter is constructed,which ensures the robust stability.Linear 

matrix inequality approach is applied. 
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Problem Formulation 
Consider the following class of T-S fuzzy neutral systems with time-varying delays: 

   Plant rule i : IF )(1 ts  is 1i ,and )(2 ts  is 2i ,and …and )(tsg  is ig ,THEN  
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where ij  is the fuzzy set and r is the number of IF-THEN rules; 
nRtx )( is state vector,

sRtu )( is input 

control , )(td i
are time-varying delays,which are assumed to satisfy htd i  )(0 ， )(td i

 ， h  and   are 

constants, )(sup tdd i
t

i  . idihii BAAA ,,, )(, tBhi are known constant matrices with appropriate 

dimensions. )(),(),(),( tBtAtAtA idihii  , )(tBhi  

are unknown matrices representing time-varying parameter uncertainties.They are assumed to satisfy the following 

form: 
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By fuzzy blending,the dynamic fuzzy model in (1)-(4) can be represented by 
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in which ))(( ts jij is the grade of membership of )(ts j
 in 

ij .Then we can deduce that 
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Main Result 

Theorem  For given scalars 0h and ，if there exist 0 TPP ， 0
T

ii RR ， 3,2,1i ，

0 TSS ， 0 TZZ ， 0
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are matrices with appropriate dimensions，make the following LMI established， 
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then the state feedback control law is exist: 

Control Rule i:IF )(1 ts  is 
1i  and )(2 ts  is 

2i …and )(tsg
 is 

ig ,THEN 

)()( txKtu i  

in which 1 XYK ii
， ri ,...,2,1  are the control gain matrices，therefore the fuzzy state feedback 

controller can be given by the following: 
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)())(()( .So that the closed loop multiple system (1)-

(4) is asymptotically stable. 

Proof：Put 
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where )()( tAAtA ijijij  ，
jiiij KBAA  ，

jiiij KtBtAtA )()()(   

Define the following Lyapunov functional candidate: 
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And one side, 
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on the other 

hand, by Newton Leibniz formula,we can get he following formulas, 
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So, the time derivative of )(tV  is computed as, 
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Then we obtain 0)( tV , that is to say the closed loop multiple system is asymptotically stable.
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