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Ax − x = b                                       

 A Rn×n b Rn. 

1AVE

xk+1 = (A − D(xk))\b       k = 0,1,2, …  

 

{xi}i=0
∞

 A 

AVE

2LCP.

 AVE

 LCP

.

LCP

 
1. Absolute value equation 

2. Linear complementarity problem 

 

V

V

u,vV

〈u, v〉

u, v, w

 αβ 

〈u, v〉  ≥〈u, v〉 =u =

〈u, v〉 = 〈v, u〉

〈(αv + βu),w〉 = α 〈v,w〉 + β 〈u,w〉 

A

D = diag(d , d , … ,

dnn)

D = (

d ⋯      
d22 ⋯     

⋮ ⋮ ⋱  ⋮
⋯ dnn

)   

 

I 

 

diag(a, a, … , a) = [
a

a
a
] = aI   

https://www.google.com/search?sxsrf=ACYBGNTzT6Mn1h3ED1t-TdQSIjkNderhrw:1575522046122&q=absolute+value+equations&tbm=isch&source=univ&sa=X&ved=2ahUKEwjghJT_3J3mAhUOzoUKHVNTCyMQsAR6BAgFEAE
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xD

x

𝑓:𝑅𝑛 → 𝑅𝑚

[𝑦1(𝑥1, … , 𝑥𝑛), … , 𝑦𝑚(𝑥1,… , 𝑥𝑛)]

(𝑥1, … , 𝑥𝑛)

𝑅𝑛𝑅𝑚

 𝐽𝐹(𝑥1,… , 𝑥𝑛) ∶=  
∂(𝑦1,…,𝑦𝑛)

∂(𝑥1,…,𝑥𝑛)
∶=. 

[
 
 
 
∂𝑦1

∂𝑥1
⋯

∂𝑦1

∂𝑥𝑛

⋮ ⋱ ⋮
∂𝑦𝑚

∂𝑥1
⋯

∂𝑦𝑚

∂𝑥𝑛 ]
 
 
 

 

∂f(x)|x|

D(x)

D(x) = ∂x = diag (sign(x))  

A ∈ Rn×n

ATAn × n 

ATA

xTATAx = Ax ≥   

 , , … ,n 

σ =  ,σ =  , … , σn = n 

σ , σ , … , σn  A

𝑥, 𝑦 ∈  𝑅𝑛

 x − y  ≤ 2  x − y .  

 x − y  =  𝑥+ + (−x)+ − 𝑦+  −
(−y)+  

≤  𝑥+ − 𝑦++(−x)+ − (−y)+  

≤  x − y+(−x) − (−y) = 2x −
y  

 

f(x)

f(x) = Ax − |x| − b                     

∂f(x) = A − D(x)                                  

D(x) = diag (sign(x))

f(x) = 0

f(xk) + (∂f(xk) + αI)(xk+1 − xk) =  0 

IαI

f(xk)∂f(xk)

Axk − |xk| − 𝑏 + (A + αI −

D(xk)) (xk+1 − xk) = 0                      

 

 D(xk)xk = |xk| 

 

(A + αI − D(xk))xk+1 = (xk + b)       

xk+1 

xk+1 = (A + αI − D(xk)) \(xk + b)     

A ∈  Rn×n

ATA

https://fa.wikipedia.org/wiki/%D9%86%DA%AF%D8%A7%D8%B4%D8%AA_%D8%AE%D8%B7%DB%8C
https://fa.wikipedia.org/wiki/%D9%86%DA%AF%D8%A7%D8%B4%D8%AA_%D8%AE%D8%B7%DB%8C
https://fa.wikipedia.org/wiki/%D9%86%DA%AF%D8%A7%D8%B4%D8%AA_%D8%AE%D8%B7%DB%8C


 

 

 

A ∈  Rn×n

D

(A + αI − D)−1

A + αI − Dx ≠ 0

(A + αI − D)x = 0

 

xTx < xTATAx = xT(D − αI)Ax    
= xT(D − αI)(D − αI)x ≤ xTx 

A + αI − D 

A

xk+1 = (A + αI − D(xk)) \xk + b  

x̅(A + αI −

D̅)x̅  = xk + b D̅

±

A + αI − D

D

±(A + αI −

D)−1 <
1

3

x̅

x̅

(A + αI − D)−1 <
1

3

A + αI − D

(A + αI − D̅(x̅))x̅ = x̅ + b                    

(A + αI − D(xk))xk+1 = xk + b       

 

(A + αI − D(xk)) (xk+1 − xk)  

= (xk − x̅) + D(xk)(x̅ − xk)  

+( xk− x̅)                                       

(xk − x̅) = ((xk − x̅))−1[(xk − x̅)  

+D(xk)(x̅ − xk)+) +  xk − x̅]       

 

Dixi = xi 

 

 x − y  ≤ 2  x − y,  

xk+1 − x̅ ≤  (A + αI − D(xk))
−1

  

× [(xk − x̅) + D(xk)(x̅ − xk) 

+  xk − x̅] 

≤  (A + αI − D(xk))
−1

[(xk − x̅) 

+D(xk)(x̅ − xk)+  xk − x̅  

≤  (A + αI − D(xk))
−1

 

× (2 ×   x̅ − xk+ xk− x̅)  

≤ 3 ×  (A + αI − D(xk))
−1

  

× (x̅ − xk)  

(A + αI − D)−1 <
1

3

xk+1 − x̅ ≤  x̅ − xk  

A + αI − D

D ,±1

IαI 

x̅

 

 

(A)

α =

α

[-10, 10]

A



 

 
 

   

bb = Ax − |k|

α =

α =

α = 1

α = −

 A + αI − Dα = 0

α = 1

 

α = 1
α =

α = −1

α = 1
α =

α = −1
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