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S2  Proof of Theorem 1 

Proof: For the interval    ,    1 , the time derivative of     ,    determined by (S6) is 

calculated as 
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Then, we design   ,𝐿    as 
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with   is the intermediate matrix. From (S17) and (S18) yields 
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It follows from (S19) that 
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When the external disturbance     =  , from (S19), one can achieve  
 

   ,     



for      ,    1 . With  = 𝑚𝑎𝑥
  1

 
  1

2  
      

   
   

     , by combining (S14), (S15) and 

(S20), it can be guaranteed that ∫      
 

 
         2 ∫      

 

 
       for    

   ,    1 . 

Then, it is noted that the disturbance rejection level is satisfied for  → ∞. Thus, the 

augmented system is guaranteed to be asymptotically stable. Therefore, this completes the 

proof of Theorem 1. 

 

S3  Proof of Theorem 2 

Proof: It is known that the condition can be rewritten as 
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By using the Lemma 1, we have 
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Then, the system control gains are determined by (36). For any time   within the interval 

   [  ,  
,   ,    
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𝑔
  1

∂
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∂
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In this way, when       ,  
,    1 , the dwell time is large than    with a constant 

parameter matrix  2   , implying that the system stability condition can be derived. 

Therefore, the proof of Theorem 2 is completed. 

 


