
���� ����	
��
�� ������� �� ���

������� � �� �������
������� ���  �� !"#$�%&�����'���
���

(
x
y

)
=

(
1
4 + x (1− x) y (1− y)

1
2 (1 + x− y)

)
=:

(
F1(x, y)

F2(x, y)

)
=: F (x, y) .
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�� E ��� ������
',����1
��� ����
���������������� (x, y) ∈ [0, 1]2 ��'� x (1−x) ∈ [0, 1

4 ]* y (1−y) ∈ [0, 1
4 ] �������'�  �� $,�� (x−x0) (x−x1)


���� �
� 7%������ ��  �� )��''� (x0 + x1)/2� �� x− y ∈ [−1, 1]1 "����� /,'��
1

4
=

1

4
+ 0 ≤ F1(x, y) =

1

4
+ x (1− x) y (1− y) ≤ 1

4
+

1

4
· 1
4
=

5

16
< 1

0 =
1

2
(1 + (−1)) ≤ F2(x, y) =

1

2
(1 + x− y) ≤ 1

2
(1 + 1) = 1

��������� ��'� �'�, F (E) ⊂ E ⇒ F ��� ��'�������' �� ��/ ⊂ E1
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F ′(x, y) =

(
(1− 2x) y (1− y) (1− 2 y)x (1− x)

1
2 − 1

2

)
.

����� (x, y) ∈ E = [0, 1]2 ��'� ��1,1� x (1 − x) ∈ [0, 1
4 ]* y (1 − y) ∈ [0, 1

4 ] �� 1 − 2x ∈ [−1, 1] �,  ��� 2��  ���
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=: ‖F ′max‖1 .
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)����2���; x0 :=

(
x0

y0

)
:=

(
0
0

)

�1 )�
����; x1 :=

(
x1

y1

)
=

(
1
4

1
2

)
�� /0� �� x1 − x0 =

(
1
4

1
2

)
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����; x2 :=

(
x2

y2

)
=

( 19
64

3
8

)
=

(
0.296875
0.375

)
, x2 − x1 =

(
3
64

− 1
8

)
=

(
0.046875
−0.125

)
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‖x2 − x∗‖1 ≤ L2

1− L
‖x1 − x0‖1 =

(
3
4

)2
1− 3

4

· 3
4
=

27

16
= 1.6875 (< 1.7) .
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‖x2 − x∗‖1 ≤ L

1− L
‖x2 − x1‖1 =

3
4

1− 3
4

· 11
64

=
33

64
= 0.515625 (< 0.52) .
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‖xn − x∗‖1 ≤ Ln

1−L ‖x1 − x0‖1
!≤ ε⇐⇒

n ≥ ln
ε(1−L)

‖x1−x0‖
lnL =

ln

(
3·10−5· 1

4
3/4

)

ln 3
4

= ln 10−5

ln(3/4) = 5·ln 10
ln 4−ln 3 = 40.01 . . . .
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