
� � ������� 	�
�� � 
 � ����� ��� ��� � ������� �
� � !#"$!&% ')(+* ����, �-��.�� '0/2143658769

: �4; (<!#"+= � " � =>!#"?( �4, @BA � ">!#CD(FE&G � 'IH . ( � � (<'I! �
� J � ">!�CD(
G J G � 'IH . (
� EKG J � "$!�CD(FEKG � '�H . ( � � (<'I!
���L	 J ���L	M��; ')( A

N O PQPSR TMPSR UVPSR UQUWR X-UWR YBUWR YQYZR [QY
\ O PSR PQPSR TMPSR TBUWR UQUWR X-UWR X]YZR YQY

ND^_\ O PQPSR Pa`?bMPSR Pa`cX-dWR Pa`cX-UWR Pa`eUWR Pa`?TBUWR Pa`?TQTZR Pa`FPgf
hjiLk O PQPml

n



� � ( .D� � ��� � �e� 
 � � 
 � � ��� ��� ��� � ������� �
���#; . ! @��?�4; ( ' = = � 
��4; ( �&, !#" � !8( = � 
I�4; ( �4,S�
� .]� = � 
��&; (<'I! � �0=>! 
�� (+'�! � 9	� �4; (<!#" /�
 / ' = @ ' � � " A � * � ">! � ! �]� 9 �

� O PSR PSR PSR lZR PSR PSR lZR l

���� i�� \���������� ��� ��� PmlQb

���� i�� N �����!�"� ��� ��� PmYQb

� # " � �&,�A � ! 
�� (+'�! �%$ � � �'&#� ( .D� �D� � ( ! @��?�4; ( % ')( . ( .]� @ � =?(
	 "$!�CD(FEK% � '�H . ( " � (+'�! 9

� O PSR PSR PSR PSR PSR lZR lZR l

���� i�� \���������� ��� ��� f b

���� i�� N �����!�"� ��� ��� PgU b

(



� .]� �Z� � � � � � 
 � � � 
 � ����� ��� ��� � � � ��� $


�! � � � A 	 ' ; & � " ��; (+'�! � �8
2	 ' �&;�� = ! � ! @��?�4; ( =�(+! 	�
 ��; � ' � ( .]�
&�� �L	 = ��; & � � .]� = � 
��&; (+'�! � �0=>! 
�� (<'�! � 9 � �4; (<!#" / � / ; ��� . � � �

� " ��; (+'�! � �8
 � �L
 �]� = " ��� H#' � H � "$! � * � ">! (<! ! �]� �
� . ' = . � = �#� �K� = A � � ! 
)AD� ! � ' �L
 9 H#" � �&,�A =>! 
�� (<'�! �%$

� O PSR PSR PSR PSR PSR l `cX-fQfQUQd TQlQbZR lZR l
���g\ O PSR PQPSR TMPSR TBUWR UQUWR TMPSR lZR l

\���������� ��� � � f b � TMP O PQPml

N �����!�"� ��� � � PgU b � TQY `efQf O Pm[#X�`efQf
� .D� � 
 � � # ��� � 
 � ����� ��� ��� � ������� $


�! � � � A 	 ' ; & ' � ( � H � " ����� @ � "<= ! � ! @��e�&; ( = (<! 	�
 ��;�� ' � ( .]�
&�� �L	 = ��; & �

� O PQPmlZR lZR lZR lZR lZR lZR lZR l
� . ' = ' = ! 	 (+' � �L
 ' � ( . ' = ; � = � � � � . ' = 	 ">! @�
��&� ' = � !#" �
' � ( � " � =?(<' � H % .D�4� ( .]� % � '�H . ( � �4; (<!#" ' = � !8( ' � ( � H � "<= � 9

�



� ������� � 
 � �Z� G ��� � � � 
 � �
� .]� =>! 
�� (<'�! � (+! ( .]� � " ��; (+'�! � �L
 � � �L	 = ��; & � "$! @�
I�4� = 	 "$! ��' ,D� =
�#� � 	�	 � " � ! ��� , � !#" ( .]� � � "$! �e� �]� � � �L	 = ��; & � ">! @ 
��4� $WA ! �

; ��� , ! � ! @ � (>( � "�( . �#� ( . ' = �
� .]� # " � �4,-A � ! 
�� (+'�! � (<! ( .D� � � ">! �?� �]� � � �L	 = ��; & � ">! @�
��&�
	 ">! �-' ,]� = ��� ' � ' (<' �8
a� !&% � " � ! ����,%$ A ! � � � =e( , ! @ � (>( � " ( . ���
( . ' = (<! @ � ; ! � 	 � (+')(+' � � � � .D� @ � =?( � =>! � � � " =>! 
�� (<'�! � ' = �L
 = ! �


 !&% � " @ ! ��� ,S�

�



fractional bound 164.88

1
11

weight
profit

y(4)=0

89
139

56
96

33
63

32
12

fb 160.22

fb = fractional bound

fb = solution at leaf

fb 162.44

139
89

y(5)=1

y(4)=1

y(3)=1

y(2)=1

y(1)=1

99
149

99
149

101
151

66
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109
159
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fb 159.76

157.55

fb 157.11

fb 157.63

68
108

35
65

y(3)=0

y(2)=0

y(1)=0

y(4)=1

fb 159.33
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y(6)=0

y(5)=0

fb 158

fb 154.88

fb 155.11

fb 157.44

fb
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163.81

� � � "$! �e� �]� � � �L	 = ��; & � � ��� 	 
��

�


