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끫룊 =[끫뢘 끫븆 끫뢒끫료 끫뢾]끫뢎 끫뢘 끫븆끫뢒끫료 끫뢾끫롨끫뷾끫뢾 끫뢀끫롬끫뢘끫롬 끫롨 = [끫뷾끫뢾 끫뢀끫롬끫뢘끫롬]
끫̇뢘 = 끫뢒끫료 + 끫뢒끫룊끫룀끫뢬끫뢬(끫븆) ,끫̇븆 = 끫뢾 ,끫̇뢒끫료 = 1끫뢴 (끫롲끫료끫뢾끫뢠끫뢠끫룀끫뷾끫뢾 + 끫롲끫료끫뢾) − 끫뢒끫룊끫뢾 ,

끫̇뢾 = 1끫롸끫룎 (끫뢲끫뢾끫롲끫료끫뢾끫뢠끫뢠끫룀끫뷾끫뢾 − 끫뢲끫뢾끫롲끫료끫뢾 + 끫뢀끫롬끫뢘끫롬) . 끫뢜,끫뢒끫룊, 끫뢲끫뢾, 끫뢲끫뢾 , 끫롸끫룎, 끫롲끫료끫뢾,  끫롲끫료끫뢾
 끫롲끫료끫뢾, 끫롲끫료끫뢾

The CDBF definition ( ) is to describe the 
control

CDBF ( )
ψ is
.끫롨 ∈ 끫뢐,끫븨 ∈ 끫뷴 끫̇롨 = 끫븨끫뷼

끫븦(끫룊, 끫롨) 끫롾끫̂뢾 끫뢬(끫̂룊, 끫븨)끫̂룊 끫룊
TCBF ƅ Ɗ × → ℝ Ɗ ⊆ ℝ ℭ끫룊 ∈ Ɗ ƅ ≥ ƅ

 

the authors’ 

ℎ끫뢮(끫룊, 끫롨) = 끫뢞끫뢮[끫뢒끫료 − 끫룀1(끫롨)] + 끫뢠끫뢮[끫뢾 − 끫룀2(끫롨)] + 끫뢢끫뢮  ,끫룀1(끫롨) = 끫뢒끫룊끫뢺끫뢾끫뢺끫뢾+ 끫뢺끫뢦 끫롨 , 끫룀2(끫롨) = 끫뢒끫룊끫뢺끫뢾+ 끫뢺끫뢦 끫롨
ℎ1(끫룊, 끫롨) = 끫뢞1[끫뢒끫료 − 끫룀1(끫롨)] + 끫뢠1[끫뢾 − 끫룀2(끫롨)] + 끫뢢1 .ℎ2(끫룊, 끫롨) = 끫뢞2[끫뢒끫료 − 끫룀1(끫롨)] + 끫뢠2[끫뢾 − 끫룀2(끫롨)] + 끫뢢2 .
ℎ3(끫룊, 끫롨) = 끫뢠3[끫뢾 − 끫룀2(끫롨)] − 끫뢞3[끫뢒끫료 − 끫룀1(끫롨)] + 끫뢢3 .
ℎ4(끫룊, 끫롨) = 끫뢠4[끫뢾 − 끫룀2(끫롨)] − 끫뢞4[끫뢒끫료 − 끫룀1(끫롨)] + 끫뢢4 .

끫̇룊 = 끫뢬(끫룊) + 끫뢜(끫룊)끫롨 .
끫̇̃룊 = 끫뢬(끫̃룊) + 끫̃뢜(끫̃룊)끫̃롨 .

끫롾끫̂뢾ℎ(끫룊, 끫롨) + 끫뷼(ℎ(끫룊, 끫롨)) ≥ 0.
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ℎ̇끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨) = 끫롾끫̃뢾ℎ끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)+ 끫롾끫̃뢨ℎ끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫̃롨 .
ℎ̇끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨) = 끫롾끫뢾ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨)+ 끫롾끫뢨ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨)끫롨 .

ℎ̇끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨) = ℎ̇끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨) + (끫롾끫뢨ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨)− 끫롾끫̃뢨ℎ끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨))끫̃롨+ 끫롾끫뢾ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨)− 끫롾끫̃뢾ℎ끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨) .
ℎ̇끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨) = ℎ̇끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨) + ∆1ℎ(끫룊) + ∆2ℎ(끫룊)끫̃롨 ,

∆1ℎ= 끫롾끫뢾ℎ끫뢮(끫룊, 끫롨) − 끫롾끫̃뢾ℎ끫뢮(끫̃룊, 끫̃롨) ,
∆2ℎ= 끫롾끫뢨ℎ끫뢮(끫룊, 끫롨) − 끫롾끫̃뢨ℎ끫뢮(끫̃룊, 끫̃롨) .

ℎ̇끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊, 끫롨) = ℎ̇끫뢮_끫뢴끫뢴끫료끫뢾끫뢺끫뢾끫뢺 (끫̃룊, 끫̃롨) + 끫뷸끫븆ℎ(끫룊) + 끫뷺끫븆ℎ(끫룊)끫̃롨 .끫뷸끫븆ℎ 끫뷺끫븆ℎ
ℎ̇끫뢮_끫뢴끫뢴끫료끫뢾끫뢺끫뢾끫뢺 (끫̃룊, 끫̃롨)ℎ̇끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊, 끫롨)

끫롾끫̂뢾ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨) + 끫뷼끫뢮(ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨)) ≥ 0 .
끫븪ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊,끫룄)끫븪끫뢒끫료 끫̇뢒끫료 + 끫븪ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊,끫룄)끫븪끫뢾 끫̇뢾 + 끫븪ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊,끫룄)끫븪끫̃룄 끫̇롨 +끫뷼끫뢮(ℎ끫뢮_끫뢺끫뢺끫뢺끫뢺끫뢺(끫룊, 끫롨)) ≥ 0 .끫̇뢒끫료 끫̇뢾

끫븪ℎ끫뢮_끫뢴끫뢴끫뢴끫뢴끫뢺(끫̃룊,끫̃룄)끫븪끫뢒끫료 끫뢬(끫뢒끫료) + 끫뷸끫븆ℎ(끫뢒끫료) + (끫븪ℎ끫뢮_끫뢴끫뢴끫뢴끫뢴끫뢺(끫̃룊,끫̃룄)끫븪끫뢒끫료 끫̃뢜(끫뢒끫료) +
끫뷺끫븆ℎ(끫뢒끫료)) 끫̃롨 + 끫븪ℎ끫뢮_끫뢴끫뢴끫뢴끫뢴끫뢺(끫̃룊,끫̃룄)끫븪끫뢾 끫뢬(끫뢾) + 끫뷸끫븆ℎ(끫뢾) +

(끫븪ℎ끫뢮_끫뢴끫뢴끫뢴끫뢴끫뢺(끫̃룊,끫̃룄)끫븪끫뢾 끫̃뢜(끫뢾) + 끫뷺끫븆ℎ(끫뢾)) 끫̃롨 + 끫븪ℎ끫뢮_끫뢴끫뢴끫뢴끫뢴끫뢺(끫̃룊,끫̃룄)끫븪끫̃룄 끫̇̃롨 +끫뷼끫뢮(ℎ끫뢮_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨) ≥ 0 .
끫롨끫롬끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫롬끫롬끫롬끫롬 ,

끫롨끫롬끫롬끫롬끫롬

= −

[ 
  
  
  
  끫븪ℎ1_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢒끫료 끫̃뢜(끫뢒끫료) + 끫뷺끫븆ℎ1(끫뢒끫료) 끫븪ℎ1_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢾 끫̃뢜(끫뢾) + 끫뷺끫븆ℎ1(끫뢾)
끫븪ℎ2_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢒끫료 끫̃뢜(끫뢒끫료) + 끫뷺끫븆ℎ2(끫뢒끫료) 끫븪ℎ2_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢾 끫̃뢜(끫뢾) + 끫뷺끫븆ℎ2(끫뢾)
끫븪ℎ3_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢒끫료 끫̃뢜(끫뢒끫료) + 끫뷺끫븆ℎ3(끫뢒끫료) 끫븪ℎ3_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢾 끫̃뢜(끫뢾) + 끫뷺끫븆ℎ3(끫뢾)
끫븪ℎ4_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢒끫료 끫̃뢜(끫뢒끫료) + 끫뷺끫븆ℎ4(끫뢒끫료) 끫븪ℎ4_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫뢾 끫̃뢜(끫뢾) + 끫뷺끫븆ℎ4(끫뢾)] 

  
  
  
  

끫롪끫롬끫롬끫롬끫롬

=
[ 
  
  
  
 끫븪ℎ1_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃룊 끫뢬(끫̃룊) + 끫븪ℎ1_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃롨 끫̇̃롨 + 끫뷼1(ℎ1_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)) + 끫뷸끫븆ℎ1(끫룊)끫븪ℎ2_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃룊 끫뢬(끫̃룊) + 끫븪ℎ2_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃롨 끫̇̃롨 + 끫뷼2(ℎ2_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)) + 끫뷸끫븆ℎ2(끫룊)끫븪ℎ3_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃룊 끫뢬(끫̃룊) + 끫븪ℎ3_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃롨 끫̇̃롨 + 끫뷼3(ℎ3_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)) + 끫뷸끫븆ℎ3(끫룊)끫븪ℎ4_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃룊 끫뢬(끫̃룊) + 끫븪ℎ4_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)끫븪끫̃롨 끫̇̃롨 + 끫뷼4(ℎ4_끫뢴끫뢴끫료끫뢾끫뢺(끫̃룊, 끫̃롨)) + 끫뷸끫븆ℎ4(끫룊)] 

  
  
  
 

끫븦1 = {끫룊|ℎ5(끫룊, 끫룂) = (끫뢘끫뢴끫뢺끫룊(끫룂) − 끫뢘)(끫뢘 − 끫뢘끫뢴끫뢬끫뢺(끫룂))≥ 0} .끫븦2 = {끫룊|ℎ6(끫룊, 끫룂) = (끫븆끫뢴끫뢺끫룊(끫룂) − 끫븆)(끫븆 − 끫븆끫뢴끫뢬끫뢺(끫룂))≥ 0} .

ℎ5(끫룊, 끫룂) = (끫뢘끫뢴끫뢺끫룊 + 끫뢘끫뢴끫뢬끫뢺 − 2끫뢘)(끫뢒끫료 + 끫뢒끫룊끫븆) +(끫̇뢘끫뢴끫뢺끫룊 + 끫̇뢘끫뢴끫뢬끫뢺)끫뢘 − (끫̇뢘끫뢴끫뢺끫룊끫뢘끫뢴끫뢬끫뢺 + 끫뢘끫뢴끫뢺끫룊끫̇뢘끫뢴끫뢬끫뢺) +끫뷸1 ((끫뢘끫뢴끫뢺끫룊(끫룂) − 끫뢘)(끫뢘 − 끫뢘끫뢴끫뢬끫뢺(끫룂))) ≥ 0 .
ℎ6(끫룊, 끫룂) = (끫븆끫뢴끫뢺끫룊 + 끫븆끫뢴끫뢬끫뢺 − 2끫븆)끫뢾 + (끫̇븆끫뢴끫뢺끫룊 +끫̇븆끫뢴끫뢬끫뢺)끫븆 − (끫̇븆끫뢴끫뢺끫룊끫븆끫뢴끫뢬끫뢺 + 끫̇븆끫뢴끫뢬끫뢺끫븆끫뢴끫뢺끫룊) +끫뷸2((끫븆끫뢴끫뢺끫룊(끫룂) − 끫븆)(끫븆 − 끫븆끫뢴끫뢬끫뢺(끫룂))) ≥ 0 .

끫롨끫뢎끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫뢎끫롬끫롬끫롬  

끫롨끫뢎끫롬끫롬끫롬 = −[끫븪ℎ5(끫̃룊,끫룂)끫븪끫뢒끫료 끫̃뢜(끫뢒끫료) + 끫뷺끫븆끫뢎1
끫븪ℎ6(끫̃룊,끫룂)끫븪끫뢾 끫̃뢜(끫뢾) + 끫뷺끫븆끫뢎2 ] 

끫롪끫뢎끫롬끫롬끫롬 = [끫롪1끫롪2] 끫롪1 = 끫븪ℎ5(끫̃룊,끫룂)끫븪끫뢒끫료 끫뢬(끫뢒끫료) + 끫븪ℎ5(끫̃룊,끫룂)끫븪끫븆 끫̇븆 + 끫븪ℎ5(끫̃룊,끫룂)끫븪끫뢺 +
끫븪ℎ5(끫̃룊,끫룂)끫븪끫뢘 끫̇뢘 + 끫뷸1(끫뢘끫뢜끫뢜끫룊(끫룂) − 끫뢘)(끫뢘 − 끫뢘끫뢜끫뢬끫뢬(끫룂)) + 끫뷸끫븆끫뢎1 ,
끫롪2 = 끫븪ℎ6(끫̃룊,끫룂)끫븪끫뢾 끫뢬(끫뢾) + 끫븪ℎ6(끫̃룊,끫룂)끫븪끫븆 끫̇븆 + 끫븪ℎ6(끫̃룊,끫룂)끫븪끫뢺 +끫뷸2(끫븆끫뢜끫뢜끫룊(끫룂) − 끫븆)(끫븆 − 끫븆끫뢜끫뢬끫뢬(끫룂)) + 끫뷸끫븆끫뢎2 .

끫뢘끫뢾끫뢾끫뢾  끫븆끫뢾끫뢾끫뢾끫뢤끫뢘 = 끫뢘 − 끫뢘끫뢾끫뢾끫뢾 끫뢤끫븆 = 끫븆 − 끫븆끫뢾끫뢾끫뢾



88 Jingxiong Meng  et al. / IFAC PapersOnLine 56-3 (2023) 85–90

끫뢒끫료 끫뢒끫료끫료 끫뢾끫료끫뢘끫뢾끫뢾끫뢾  끫븆끫뢾끫뢾끫뢾끫뢒끫료끫료 = −끫뢰끫뢤끫뢘 + 끫̇뢘끫뢾끫뢾끫뢾 − 끫뢒끫룊끫븆 .
끫뢾끫료 = −끫뢰끫뢤끫븆 + 끫̇븆끫뢾끫뢾끫뢾 .

끫뢒끫료끫료 끫뢾끫료
끫뢒1(끫룊) = (끫뢒끫료 − 끫뢒끫료끫료)2 .
끫뢒2(끫룊) = (끫뢾 − 끫뢾끫료)2 .

끫뢒: 끫뢖 → ℝ
끫뢠1 끫뢠2 끫뢠3 > 0끫뢠1‖끫룊‖2 ≤ 끫뢒(끫룊) ≤ 끫뢠2‖끫룊‖2 .

끫뢬끫뢬끫뢬끫룄∈끫뢐[끫롾끫뢾끫뢒(끫룊) + 끫롾끫뢨끫뢒(끫룊)끫롨 + 끫뢠3끫뢒(끫룊)] ≤ 0 .
끫̇뢒끫뢬_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊)끫̇뢒끫뢬_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊) = 끫̇뢒끫뢬_끫뢴끫뢴끫료끫뢾끫뢺끫뢾끫뢺 (끫̃룊) + 끫뷸끫븆끫룆끫뢬(끫룊) + 끫뷺끫븆끫룆끫뢬(끫룊)끫̃롨 .끫뷸끫븆끫룆 끫뷺끫븆끫룆

끫̇뢒끫뢬_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊)
®

끫뢬끫뢬끫뢬끫룄∈끫뢐{끫롾끫̃뢾끫뢒(끫̃룊, 끫룎) + 끫뷸끫븆끫룆끫뢬(끫룊) + (끫롾끫̃뢨끫뢒(끫̃룊, 끫룎) + 끫뷺끫븆끫룆끫뢬(끫룊))끫̃롨+ 끫뢠끫뢒(끫룊, 끫룎)} ≤ 0 .
끫롨끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫롬끫롬끫롬 , 

끫롨끫롬끫롬끫롬 = −[끫롾끫̃뢨끫뢒1(끫̃룊, 끫룎) + 끫뷺끫븆끫룆1(끫룊)끫롾끫̃뢨끫뢒2(끫̃룊, 끫룎) + 끫뷺끫븆끫룆2(끫룊)] .
끫롪끫롬끫롬끫롬 = [끫롾끫̃뢾끫뢒1(끫̃룊, 끫룎) + 끫뢠끫뢒1(끫룊, 끫룎) + 끫뷸끫븆끫룆1(끫룊)끫롾끫̃뢾끫뢒2(끫̃룊, 끫룎) + 끫뢠끫뢒2(끫룊, 끫룎) + 끫뷸끫븆끫룆2(끫룊)] .

Combining the obtained CLF CDBF,  constraint

, the 끫̃롨 = 끫뢜끫뢾끫뢜끫뢜끫뢬끫뢬끫̃룄∈끫뢊3 12 끫̃롨끫뢎끫롶끫̃롨 + 끫롲끫̃롨 .
끫롨끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫롬끫롬끫롬 .끫롨끫롬끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫롬끫롬끫롬끫롬 .끫롨끫뢎끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫뢎끫롬끫롬끫롬 .끫롶 ∈ 끫뢊끫뢺×끫뢺, 끫롲 ∈ 끫뢊끫뢺

 

끫뷸끫븆ℎ 끫뷺끫븆ℎ 끫뷸끫븆끫뢎 끫뷺끫븆끫뢎 끫뷸끫븆끫룆 끫뷺끫븆끫룆

끫뢊(끫룊, 끫븆) = −∑끫븨끫룆끫뢬끫뢲끫룆끫뢬 − ∑끫븨ℎ끫뢮끫뢲ℎ끫뢮
끫뢺ℎ

끫뢮=1
끫뢺끫룆

끫뢬=1 , 
끫뢲끫룆 끫뢲ℎ끫븨끫룆 끫븨ℎ

끫뢲끫룆 = ‖끫뢒끫료 − 끫뢒끫료끫료‖2 + ‖끫뢾 − 끫뢾끫료‖2.끫뢲ℎ = ‖ℎ̇끫뢾끫뢺 − ℎ̇끫뢺끫뢺끫뢺끫뢺끫뢺‖2.ℎ̇끫뢾끫뢺 ℎ̇끫뢺끫뢺끫뢺끫뢺끫뢺

max끫븆 끫뢤끫룊끫뢤 ∫ 끫뢊(끫룊(끫븞), 끫븆)끫뢢끫븞끫뢎
0 ,

 

®

®
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끫뢒끫료 끫뢒끫료끫료 끫뢾끫료끫뢘끫뢾끫뢾끫뢾  끫븆끫뢾끫뢾끫뢾끫뢒끫료끫료 = −끫뢰끫뢤끫뢘 + 끫̇뢘끫뢾끫뢾끫뢾 − 끫뢒끫룊끫븆 .
끫뢾끫료 = −끫뢰끫뢤끫븆 + 끫̇븆끫뢾끫뢾끫뢾 .

끫뢒끫료끫료 끫뢾끫료
끫뢒1(끫룊) = (끫뢒끫료 − 끫뢒끫료끫료)2 .
끫뢒2(끫룊) = (끫뢾 − 끫뢾끫료)2 .

끫뢒: 끫뢖 → ℝ
끫뢠1 끫뢠2 끫뢠3 > 0끫뢠1‖끫룊‖2 ≤ 끫뢒(끫룊) ≤ 끫뢠2‖끫룊‖2 .

끫뢬끫뢬끫뢬끫룄∈끫뢐[끫롾끫뢾끫뢒(끫룊) + 끫롾끫뢨끫뢒(끫룊)끫롨 + 끫뢠3끫뢒(끫룊)] ≤ 0 .
끫̇뢒끫뢬_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊)끫̇뢒끫뢬_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊) = 끫̇뢒끫뢬_끫뢴끫뢴끫료끫뢾끫뢺끫뢾끫뢺 (끫̃룊) + 끫뷸끫븆끫룆끫뢬(끫룊) + 끫뷺끫븆끫룆끫뢬(끫룊)끫̃롨 .끫뷸끫븆끫룆 끫뷺끫븆끫룆

끫̇뢒끫뢬_끫뢺끫뢺끫뢺끫뢺끫뢺끫뢾끫뢺 (끫룊)
®

끫뢬끫뢬끫뢬끫룄∈끫뢐{끫롾끫̃뢾끫뢒(끫̃룊, 끫룎) + 끫뷸끫븆끫룆끫뢬(끫룊) + (끫롾끫̃뢨끫뢒(끫̃룊, 끫룎) + 끫뷺끫븆끫룆끫뢬(끫룊))끫̃롨+ 끫뢠끫뢒(끫룊, 끫룎)} ≤ 0 .
끫롨끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫롬끫롬끫롬 , 

끫롨끫롬끫롬끫롬 = −[끫롾끫̃뢨끫뢒1(끫̃룊, 끫룎) + 끫뷺끫븆끫룆1(끫룊)끫롾끫̃뢨끫뢒2(끫̃룊, 끫룎) + 끫뷺끫븆끫룆2(끫룊)] .
끫롪끫롬끫롬끫롬 = [끫롾끫̃뢾끫뢒1(끫̃룊, 끫룎) + 끫뢠끫뢒1(끫룊, 끫룎) + 끫뷸끫븆끫룆1(끫룊)끫롾끫̃뢾끫뢒2(끫̃룊, 끫룎) + 끫뢠끫뢒2(끫룊, 끫룎) + 끫뷸끫븆끫룆2(끫룊)] .

Combining the obtained CLF CDBF,  constraint

, the 끫̃롨 = 끫뢜끫뢾끫뢜끫뢜끫뢬끫뢬끫̃룄∈끫뢊3 12 끫̃롨끫뢎끫롶끫̃롨 + 끫롲끫̃롨 .
끫롨끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫롬끫롬끫롬 .끫롨끫롬끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫롬끫롬끫롬끫롬 .끫롨끫뢎끫롬끫롬끫롬끫̃롨 ≤ 끫롪끫뢎끫롬끫롬끫롬 .끫롶 ∈ 끫뢊끫뢺×끫뢺, 끫롲 ∈ 끫뢊끫뢺

 

끫뷸끫븆ℎ 끫뷺끫븆ℎ 끫뷸끫븆끫뢎 끫뷺끫븆끫뢎 끫뷸끫븆끫룆 끫뷺끫븆끫룆

끫뢊(끫룊, 끫븆) = −∑끫븨끫룆끫뢬끫뢲끫룆끫뢬 − ∑끫븨ℎ끫뢮끫뢲ℎ끫뢮
끫뢺ℎ

끫뢮=1
끫뢺끫룆

끫뢬=1 , 
끫뢲끫룆 끫뢲ℎ끫븨끫룆 끫븨ℎ

끫뢲끫룆 = ‖끫뢒끫료 − 끫뢒끫료끫료‖2 + ‖끫뢾 − 끫뢾끫료‖2.끫뢲ℎ = ‖ℎ̇끫뢾끫뢺 − ℎ̇끫뢺끫뢺끫뢺끫뢺끫뢺‖2.ℎ̇끫뢾끫뢺 ℎ̇끫뢺끫뢺끫뢺끫뢺끫뢺

max끫븆 끫뢤끫룊끫뢤 ∫ 끫뢊(끫룊(끫븞), 끫븆)끫뢢끫븞끫뢎
0 ,

 

®

®

끫롨끫롨 ≤ 끫롪끫롨1 끫롨2 A11u1 − B1 ≤−A12u2 A21u1 − B2 ≤ −A22u2
끫롨12 끫롨22
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