
⇤

B E

⇤





B E
B = 1 E < 1

� ⌘ 1 � E
{bi}2

i=1 {ei}2
i=1

B = E

E = 1



max
b1,b2

 
2X

i=1

(Prob(bi�ei|µE))

!
max
e1,e2

 
2X

i=1

(Prob(ei > bi|µB))

!

b1 � 0 b2 � 0 b1 + b2  1 e1 � 0 e2 � 0 e1 + e2  E

i E 2 [0, 1
2B] 2 0

ii E 2 ( 1
2B, 2

3B] 3
2

1
2

iii E 2 ( 2
3B, 3

4B] 4
3

2
3

iv E 2 ( 3
4B, 4

5B] 5
4

3
4

n E 2 (n�1
n B, n

n+1B] n+1
n

n�1
n

i
i
0

b1 b2 e1 e2

b1 � 0 b2 � 0 b1 + b2  1
e1 � 0 e2 � 0 e1 + e2  E

µB µE

E

B = 1

µB

(b1, b2)

S µB(S) = 1
2



E  1
2B

1
2B < E  2

3B

E  1
2B

(E,E)
E

2

(0, B)
(B, 0)

(0, E) (E, 0)

E



E
E

(1, 0) (0, 1)

(E > B
2 )

(E  2B
3 )

E

E E
2

E
2

E
E
2



E

(B, 0) (0, B)
(E

2 , E
2 )

1
2

1 1
2

1
2

(e⇤1, e⇤2)
j b1 < e⇤1 m b1 � e⇤1

k b2 < e⇤2
l b2 � e⇤2

1
2

(e⇤1, e⇤2)





j
k

l m
j k

1
2

(e⇤1, e⇤2) (b⇤1, b⇤2)
(e⇤1, e⇤2)

1
2

n n E 2 (n�1
n B, n

n+1B]
n = 3

(E, 0)

(x1, x2)
x2 > E

(0, E)





(x1, x2) x1 > E

n
2n� 1

T e
1 , ..., T e

n

T b
1

T b
2 T b

3

T b
n

Ti
1
n

1
n

j T b
j T e

j
n�1

n
T b

i T e
j

i 6= j
Ti

n+1
n

n�1
n

Ti

e⇤ = (e⇤1, e⇤2)
e⇤

T e
i T e

i+1
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.

1� µd
B(T b

1 [ ... [ T b
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Pn�i�1
j=0 wj

Pn�1
j=0 wj

.
Pn�1

j=1 wj

Pn�1
j=0 wj

µd
B

�
T b

i

�
< wn�i

n�1P
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.

pi�1(E2) T b
1 , ..., T b

i .

pi�1(E2) 1� µd
B(T b

1 [ ... [ T b
i ) >

Pn�i�1
j=0 wj

Pn�1
j=0 wj

.

� > 0
pi�1(E2) � �

Pn�i�1
j=0 wj

Pn�1
j=0 wj

. k⇤ 2 N
g
�
f�1

�
pi�2 (E2)

�
+ ✏

k⇤

�
> pi�1(E2) � ��

f�1
�
pi�2 (E2)

�
+ ✏

k⇤ , g
�
f�1

�
pi�2 (E2)

�
+ ✏

k⇤

��
2 T e

i

µB(T b
1[...[T b

i�1) =
Pn�1

j=n�(i�1) wj

Pn�1
j=0 wj

,
Pn�i�1

j=0 wj

Pn�1
j=0 wj

Pn�1
j=1 wj

Pn�1
j=0 wj
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B

�
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�
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j=0
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�
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.
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�
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�
+ �

 
.

9� > 0 µd
B (Si (�)) > 0
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�
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+ � > g

�
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�
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k

��
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E .

µB(T b
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Pn�1

j=n�(i�1) wj

Pn�1
j=0 wj

1� µB(T b
1 [ ... [ T b

i�1 [ Si(�)) <
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j=0 wj

Pn�1
j=0 wj

.
Pn�1

j=1 wj
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j=0 wj

,
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B
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x 2 X y 2 Y f i(x, y)
i x y

{xj , yj}
f i(xj , yj) = ci i = 1, 2 ⌦i i

x⇤ 2 ⌦1 y⇤ 2 ⌦2 (x⇤, y⇤)
9x⇤ 2 ⌦1, and y⇤ 2 ⌦2 (x⇤, y⇤)

x0 2 X f1(x0, y⇤) > f1(x⇤, y⇤)
y⇤

c1 f1(x0, y⇤)  c1 f1(x⇤, y⇤) < c1

f2(x⇤, y⇤) > c2

x⇤

x⇤ /2 ⌦1


