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∑
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∑
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min
∑

(i,j)∈E

cijxij +
∑

i∈V

pi V 132�E W

s.c
∑

(j,i)∈E

xji = yi ∀i ∈ V − {r} V 132�� W

x(δ−(S)) ≥ yk k ∈ S, r /∈ S, ∀S ⊂ V V 132 º W
∑

(r,i)∈E

xri = 1 V 132 ½ W

xij, yi ∈ {0, 1} ∀i ∈ V − {r}, ∀(i, j) ∈ E V 132�� W
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S ⊂ V
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S = V − S
§®¨AeA�A§®���"¨�¯�eA�"�,�
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δ+(S) = {(i, j)|i ∈ S, j ∈ S}

��¯
δ−(S) = {(i, j)|i ∈ S, j ∈ S}
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x(A) =
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(i,j)∈A xij
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xij =

{

0 (i, j) /∈ ET

1 (i, j) ∈ ET
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∑

(i,j)∈E
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∑
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s.c
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(j,i)∈E

xji = yi ∀i ∈ V − {r} V ¸ 2 ¸ W
∑

(r,i)∈E
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∑
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xij ∀i /∈ R ∪ {r} V ¸ 2�� W
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� �~U 6 �"�:����>����A�(� en�_>��
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¯�����§®�%� 6 �������!� � ¦ R �x§}eA�7eA�?³n���3@����x� �+� 6 ¦ �GD&��� 6 �"¨%d@��¯ ¦ �GDqe7�x¨n� 	�1 ���

5.356 5.358 5.36 5.362 5.364 5.366 5.368 5.37 5.372

x 10
5

1.565

1.57

1.575

1.58

1.585

1.59

1.595
x 10

5

� ��¤�� EO2=1 ¸ � \ 6 ���"�x��eA�;>"��� �v�A¨A§=>���¯�§©��¨U�"¨{���A��� �G>"�;eA� �2�"�(¨7�x¨Ae

¸ E



5.355 5.36 5.365 5.37 5.375 5.38

x 10
5

1.565

1.57

1.575

1.58

1.585

1.59

1.595
x 10

5

� ��¤�� EO241*E � \ 6 �(���x��eA� �2�"�(¨7�x¨Ae{�"¨{���x�A��» ��� ¦

5.385 5.39 5.395 5.4 5.405 5.41 5.415 5.42

x 10
5

1.53

1.535

1.54

1.545

1.55

1.555
x 10

5

� ��¤�� EO2=1?� � \ 6 �(���x��eA�;>"��� �v�A¨n§}>���¯ §©�x¨-�"¨{���A��� �G>"��eA� 5 �x§ ¦©¦ �"�

¸ �



5.385 5.39 5.395 5.4 5.405 5.41 5.415 5.42

x 10
5

1.53

1.535

1.54

1.545

1.55

1.555
x 10

5

� ��¤�� E!2=1 º � \ 6 ���"�x��eA� 5 �x§ ¦®¦ ���:�"¨{�����n��»*�(� ¦

5.28 5.29 5.3 5.31 5.32 5.33 5.34 5.35

x 10
5

1.51

1.515

1.52

1.525

1.53

1.535

1.54

1.545

1.55

1.555
x 10

5

� ��¤�� E!2=1 ½ � \ 6 ���"�x�%en��>���� �v�A¨A§=>���¯�§©��¨-��¨?�(�A�(� � >"�;eA� | �x�Z¯ �~»*��§©�"�(���

¸xº



5.28 5.29 5.3 5.31 5.32 5.33 5.34 5.35 5.36

x 10
5

1.51

1.515

1.52

1.525

1.53

1.535

1.54

1.545

1.55

1.555
x 10

5

� ��¤�� EO2=1*� � \ 6 �(���x��eA� | �x�Z¯ �~»*��§©�"�(���G�"¨{���x�A��» ��� ¦

YQ���?� 6 @�§®��¨A� 6 >����n¯ 6 �"�?����¨�¯ �(�"³A� 6 �(�"¨�¯ 6 �"� �(�A� ¦ �"� 8 @��n���"� V EO241*E W 	 V EO241 º W �~¯
V EO241�� W ³A�x�teA��� ���X��¯��"�
��§ ¦ �?R �G@�§·¯��"¨r� �x§·¯teA�%¯��OU��x�,� 6 >����n¯ 6 � 2 � ���A�2³ ¦ �n�teA�ie 6 ¯ �x§ ¦ �
	
¨A���A� ����¨�¶x�*U���¨A� ¦ � ¦ ��>�¯ ���A��� 	�1 � 2 ¥ ¦ �G¶P�A�_eA�7>��"� �X>�� 6 �U���
	P¨A���A� >"��¨n�(¯���¯ ��¨A� T��A�
¦ R �"¨A�(�"� D ¦ ��eA���v�xU,eA� �x¨�¯��"���"¨X�(�A�(� �G>��

H
¨�R �"¨O@��"¨Aen���k³7�x�^�A¨ @�� ��³A�A�f>���¨A¨A� �n� 2

°7R ���(¯ ¦ � � �x§®����¨ ³&���A� ¦ �GT��A� ¦©¦ � 	²¨A�x�A� ��¶��x¨A�@���A���(§:>���¨A�(¯����A§·¯�	 � ³7�x��¯ §©� en�#>��"�
� 6 �(���x�,��	 ¦ �"� @����x³A�A���#�(�A§®¶��x¨�¯��_T��A�/¨A���n�#�Z¯ § ¦ §©�(�"���x¨A�:³&���A� eA����>����+³A�x� �x§®����¨n� �
� ���x³A�A� ^g��� DA���]eA�G�(���+� ��¯�� ^g��� DA���;e�R �x�X>�� ^#��� DA�(�]e�R �/U,eA���x¨�¯ ���
¶��"�(¨

splitte 94 345 26e7�x§ ¦
splitte 604 3154 166�A³A§©�
splitte 2049 9588 551

���C  � EO2 ¸ � �O�x��¯ §®�]>"��¨A¨n�9�Z�:en�"�#� 6 �(���x�,��e�R �"�x�

YQ����@x� �x³A�n�"�
vernsplitte

	
dailsplitte

	
hpiesplitte

�(�"³A�(� 6 �(�"¨�¯ ��¨�¯v������³&�?>~¯ §®¶x�"� �"¨�¯
¦ �`³ ¦ �A� @�� ��¨AeA��³7�x��¯ §®� >"��¨A¨n�9�Z�#en�"�5� 6 �������!� eA� �2�"�(¨7�x¨Ae�	 5 �x§ ¦®¦ �"�+��¯ | ���n¯ � »
�2§®�"�(��� 2�5 ��¨A� ¦ �:>��7��³A§®¯����^�(�A§®¶��x¨�¯
	&¨n���A�g¯��"��¯ ��¨A��>"���`@�� ��³A�A�"�g��¯g¨A���A�#¯ ��¨�¯��"�(��¨A�
e�R �GDn¯ ��¨A§©� ¦ �"�%��� ¦ �n¯�§©��¨A�%�x³n¯ §®�U� ¦ �"� ³9���n� ¦ �"�
� 6 ���"�x�!��eA� ¦ � � § ¦®¦ �`en�:Y��x�n� �x¨A¨n� 2

¸x½



� � ������
�� � �

� ��
 � ��
 ��
�


5 ��¨A� >"�f>��A�x³A§®¯���� 	O¨A���n�v�9�Z³&������¨n� ¦ �"�t� 6 ��� ¦ ¯���¯��^¯ �(���n¶ 6 �r³7�x� ¦ �"�^� 6 ¯ �A�,eA�"�
¶P�A���+³n� 6 > 6 eA���+� �"¨�¯+³9�x�A� ¦ �"�r� 6 �(���x�!� e�R ����� eA� ¦ � ��§ ¦®¦ ��en�%Y��x�A���x¨A¨A� 2 ^g���n�
>���� �+��¨�¯��"�(��¨A�#�x�A�(��§ ¦ R ����>"�G>"§·¯ 6 eA�;>"���g� 6 ¯��A�,eA�"� 2

�/$&# � (A@ � � .O0 �/>�� 01.��
� ���A� ¦ ����¯��"��¯ � ��¨�¯ 6 ¯ 6 � �x§®¯������A���A¨v°:� � E 	 �3� �A< 2 ^#���A���"� ³ ¦ �*Ux��¨A� ¦ � ¦ §=DA� ��§©��§®�

° Z � ^%» Z]\ 	���¨ ³7�x��¯ §=>"� ¦ §©�"� ¦ �"�/��� ¦ ¶����A���^° ¦ ³q��¯v°²³x� 	 ³9�x�A� ¦ �{� 6 �(� ¦ �n¯�§©��¨ 2 ^g���n�
en��¨A¨A��¨n� �+�x§©¨�¯��"¨7�x¨�¯ ¦ ���2� 6 �(� ¦ ¯ ��¯ � ³&���A� ¦ �
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