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f
0
,…, fm 

p* = min f
0
(x) s.t. f j (x) ! 0( j = 1,…,m)

 x = (x1,…, x
n
)!R

n

(POP)



(POP)

: n=3, m=2. 

p* = min f
0
(x) s.t. f j (x) ! 0( j = 1,…,m)

min  f0 (x) = x1
3
! 2x1x2

3
+ x1

2
x2x3 ! 4x3

2

sub.to f1(x) = !x1
2
+ 5x2x3 +1" 0

f2 (x) = x1
2
! 3x1x2x3 + 2x3 + 2 " 0

x1(x1 !1) = 0 (0 !1 integer)

x2 ! 0, x3 ! 0, x2x3 = 0 (complementarity)
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0
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p*!L* > 0 0

!i (x) = {
0 if fi (x) " 0

+# if fi (x) < 0
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! = { gi (x)2 :
i=1

k

" gi (x) is a polynomial, #k}

n = 1, f (x) = (x ! 4)
2
+ (5x

3
! x

2
! x + 3)

2

n = 2, f (x1, x2 ) = (x1 ! 2x2 )
2
+ (3x1x2 + x2 ! 4)

2
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! = { gi (x)2 :
i=1

k

" gi (x) is a polynomial, #k}

Lagrange

Lagrange

!* = max
"#$m

min{L(x,"(x)) : x #Rn
}

L(x,!(x)) = f0 (x)" ! j (x) f j
j=1

m
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n
& '

m
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POP セ
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!"* = p*

よ 2  r 
さ



r 2

!r = { gi (x)2 :
i=1

k

" gi (x) is a polynomial with deg # r, $k}

n = 1, f (x) = (x ! 4)
2
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3
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2
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!r = { gi (x)2 :
i=1

k

" gi (x) is a polynomial with deg # r, $k}
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Rosenbrock

f (x) = 1+ (100(xi ! xi+1
2
)
2
+ (1! xi )

2
)

i=2

n

"

  n         ゝ
 600 3.9e-7      3.4
 700     7.5e-9      4.0
 800     2.1e-7      5.1
 900     2.1e-7      5.9
1000    4.5e-7      5.9

=(
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