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f ∗ := minimum f(x),

� � � �

subject to g(x) ≤ 0
m,

� � � �

x ∈ X

� � � �

f : R
n 7→ R# g : R

n 7→ R
m� 	 � �

� # X ⊂ R
n� 	 � � �� �

θ(u) := minimum
x∈X

{

f(x) + uTg(x)
}

, u ∈ R
m �� �

θ∗ := maximum
u∈R

m
+

θ(u)

�� �

� � � � � � � � � � Γ := f ∗ − θ∗�
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f ∗ := minimum
n

∑

j=1

cjxj,
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subject to
n
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ajxj ≥ 1
m,
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x ∈ {0, 1}n,
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( � �� � � � � � �� L(x,u) := (1m)Tu + c̄Tx# u ∈ R
m
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θ∗ := maximum θ(u),

subject to u ≥ 0
m

θ(u) := (1m)Tu +
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j=1

minimum
xj∈{0,1}

c̄jxj, u ≥ 0
m

xj(u)
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= 1,
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c̄j < 0,
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c̄j > 0
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(x,u) ∈ X × R
m
+

f(x) + uTg(x) ≤ θ(u),
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g(x) ≤ 0
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uTg(x) = 0
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 � 	 � � � 	 "
L(x,u) := f(x) + uTg(x)�

L(x∗,v) ≤ L(x∗,u∗) ≤ L(y,u∗), (y,v) ∈ X×R
m
+
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f ∗ = θ∗
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f ∗ := minimum f(x) := −x2,
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subject to g(x) := x1 + 4x2 − 6 ≤ 0,

�� � �

x ∈ X := {x ∈ Z2 | 0 ≤ x1 ≤ 4; 0 ≤ x2 ≤ 2 }
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L(x, u) = ux1 + (4u − 1)x2 − 6u

θ(u) :=

{

2u − 2, 0 ≤ u ≤ 1/4,

−6u, 1/4 ≤ u,

u∗ = 1/4# θ∗ = −3/2

�� 
 
 	 � � ��� � � �	 � � � �
	 � �# x1 = (0, 1)T # x2 = (1, 1)T #

� � !

x3 = (2, 1)T + f ∗ = −1+ Γ = f ∗ − θ∗ = 1/2
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