
� �� �� �� �� � �	 
 � � 
 � � � �� �

�� �� �� � � �� � � �� �� ��  !

"# $ %&'( ) *+ ', &- ./ 012 3 1

�� ��� � �

� �	 
�� � � � 
� ��� �� � � � �
� �	 
�� � � ��  �
� �	 
�� � � 
	 � �� � �� 
�
� �� � � ��  � 	 
�� � �
� �� �� � � � 	 �� � � � 
	 � �� � �

�� � ���� � �	 �
 �� � ��� � �

�� �� � �� � � � � �� � �	 � � � � �

 � � �� 	 
 � �� � ��  � � � �� �� � � � � �� ��

 �� ��� �� ��� ��� � � ��� � � � � �� � � � ! � " !�  # $%&' (& %) *+ , � �+ � -./ .01 2 3/
-�4 � � �5 6& 78 ./ .01 2 3/ 9: ;< :/ 0 : 8 2/ 21 2.= = > :? @1 >6)A ) & 8 9 3? :B : 90 C 2 @1 2 3/ 3D1 E :0 < C C:/ 1 F 3 C= B 91 .1 :

GHA I8 . J 3.= 8 2/ 21 2.= = >/ <= =
%' HK I&L 8 . @ C 3M= :? D 3 C? <= .1 2 3/

6)A ) & N O �PQ # � � �# Q # � $ 6)A ) & R%&' (& %) *�  6& 7 2 9 :? @1 > �S ,�
GHA I NT � �� U �Q # � � V � Q � $ 6) A ) & *

%' HK I&L N T � �� U �Q # � � � ��� � � � $ 6)A ) & R GHA I *6& 7 N �� Q �WX $%' HK I&L *A ()Y HZ N [� W � � � �  PQ # � �  $ 6& 7 R 6)A ) & *6& 7 N [� � Q � P � � $ 6& 7 R 6)A ) & *+ , � �+ � A () Y H Z

\ � � � � �� 	 � 	 �]^ _` a � � � �� � � �� �	� �b � �� � �	 �� �� � 
 � � � � c � � � � 
� � � � �de
f `g _` a � � ��� � � �� �	� � 	� � �� � � �� 
 �	� �h 	 �� � � � 
 �  �� � � �i � �h � � � � �d

�� � ���� � �	 �
 �� � ��� �j

�� � � � � �� � � � � �� �

�� � �� � � 	 
 �� � � � 	 � �	 � � � � �� �� 
 �� � � 	 � �
�� � � � �� �	 � � � � � � �� � �� �� � � �  �� 	 � � � �

� �� � � 	 � � � �	 � �
� � �� �  �� 	 � � � �

� �� � � 	 � � � � ��� �� �
�	
 	 	 � � �	 � � �  � �� �� � �


� 	 
� � � � � � � � � � � �� � �� �� �� � �

� �� � � ��  �� �� �
� � �  �� � � � � �� �� � �  �� ��  � � 	 � � � � �   �	 �	 � 	 �  �  �� 	 � � � �

�� � ���� � �	 �
 �� � ��� � �

�� � � � � �� � � � � �� �

Giurgiu

Urziceni
Hirsova

Eforie

Neamt

Oradea

Zerind

Arad

Timisoara

Lugoj

Mehadia

Dobreta
Craiova

Sibiu Fagaras

Pitesti

Vaslui

Iasi

Rimnicu Vilcea

Bucharest

71

75

118

111

70

75

120

151

140

99

80

97

101

211

138

146 85

90

98

142

92

87

86

�� � ���� � �	 �
 �� � ��� ��

�� �� � �� � � � � �

� � � �� � �� � 	 �� 
 � � �  � �� 	 �� �� � �� � � �� �� 	� ��� � 	 �� 
 �� 		
� � �� �� � �� 	 �� � 
 � �� � � 
� 	 �� � � � �� �  � � ��  	 � � �� �� � 	� 	 � � � �� 
 �

� �� � � � 	 �� �� � �� � � 
 �
 
 � 	 � � � �� 
 �� 		
� � �� � � � � � � � � � � � � �� � � �� � � � � 	 	 � � �� �� �� �� � � � � 	� 	 � � � �� 
 �

� �� � � � �� � �� � 	 �� 
� � �  �� � � � ���   � �� 	 �� �� � �� � � 
 � � �� � 	 �� � �� 
 �� 		
� �� 
 �� � 	 � � � �� � � � 	� �� � �� � � �� �� � � � � � 
 �� � �� � 	 �� � �

	 � � �� �� � 	� � � 	 	 �� �
 � �� �
� � � �� �� � 	� � 	� � 	 	 �� � 
� � �� � 
 � �� ��

�� � � �� � 	 �� � � 	� � 
 �� � 	� �� 
 � � � �
 � �� 
 �� 		 �
� ��  �� ��

�

�� � ���� � �	 �
 �� � ��� ��



�� � � � � �� �� �� � � � �� � �

� �� �� � � 	 
� 
 � � 	 
� � 
 �� �� � � � � 
� � � �
1 2

3 4

5 6

7 8

�� � ���� � �	 �
 �� � ��� ��

�� � � � � �� �� �� � � � �� � �

� �� �� � � 	 
� 
 � � 	 
� � 
 �� �� � � � � 
� � � �

� �� �� � �� �	 
 �

� � � � � � � 
 � 	 
� � 
 �� � �� �� �� �� �� �� �� �
�� �� � � � �� � �  � 	 
   � �� �� �� �� � � � 
� � � �

1 2

3 4

5 6

7 8

�� � ���� � �	 �
 �� � ��� � �

�� � � � � �� �� �� � � � �� � �

� �� �� � � 	 
� 
 � � 	 
� � 
 �� �� � � � � 
� � � �

� �� �� � �� �	 
 �

� � � � � � � 
 � 	 
� � 
 �� � �� �� �� �� �� �� �� �
�� �� � � � �� � �  � 	 
   � �� �� �� �� � � � 
� � � �

� �� �� � �� �	 
 �� � � � �� �	 
 �

� � 
�� � �� � � � 	 
� � 
 �� ��
� �� � � �� 	� � � � � �	 
 �� � � � � 
 �� �� �� � �� � � � 


�  �� � 	 �� 	�� � � � � � 
 ��  �� 
� � � � ��
� � � 
� � � �

1 2

3 4

5 6

7 8

�� � ���� � �	 �
 �� � ��� � � �

�� � � � � �� �� �� � � � �� � �

� �� �� � � 	 
� 
 � � 	 
� � 
 �� �� � � � � 
� � � �

� �� �� � �� �	 
 �

� � � � � � � 
 � 	 
� � 
 �� � �� �� �� �� �� �� �� �
�� �� � � � �� � �  � 	 
   � �� �� �� �� � � � 
� � � �

� �� �� � �� �	 
 �� � � � �� �	 
 �

� � 
�� � �� � � � 	 
� � 
 �� ��
� �� � � �� 	� � � � � �	 
 �� � � � � 
 �� �� �� � �� � � � 


�  �� � 	 �� 	�� � � � � � 
 ��  �� 
� � � � ��
� � � 
� � � �

� �� �� � �� � �� � � �� �� � �	 
 �

1 2

3 4

5 6

7 8

�� � ���� � �	 �
 �� � ��� � � �

�� � � � � � � �� � � �� �� � �� � �� � � �� �� � �

� �� � �	 
� � � � �� 	 � � 
 � �  �� � � �� � �
� � � 	 � �� � 
 �� �� � �� � � � � ��

��� � 
 � �� � � � �� � � � � �� �� � � �  �� � �� 	 � � �� � � � � � � �
�� �� � � �	 �
 � �� �� 	 �
 ��  � ��� � �  � ��� � � �� � � �

�� � 	 � 
 � � � �� 	 
 �

� �	 � � � �� �� � � � �� � � � �� � � � � ��
� �	 � � � �� �� �� �� � � � �� �

�� �� � � �� �� � � � �� � � 	
�� �� � � � �  � � � � �� 	 � � � �	 � � 
 ��  �� � �� 	 � �� � � � � �� � � � ��

� �� �
 � � � � � �� � � � �� �  � � �� � � � � �� �  
 � ��
� �� 	 � � � � � �� � � � � �	 � �  �� � �� 	 �

� �� � �	 � ��  � �� � �	 � ��� � � �� � � � � � � � � �� � �

�� � ���� � �	 �
 �� � ��� � ��

� � � � � �� � �� � �� � � � �� � �

� �� � � �	� � 
 �� � � 	 �� � � � � �� ��
� � �� � � �� � � � �  � � � � � � � � � �� � �� � �	 � 	 ��� �� � �� �
� �

� � � � �	 � � � � � �� � � � � � � � � 	 �� � � �� � � �

� � � � �	 � � � �� � �
 �� � � � � �� �� � � � � 
� � �
 �� � � 	 �� � � � �
 �� �
�� �� � � � 	 � � � � �	 
� �	 	 �� 	 � � �� � �� � � � �� �� � � �

� � � � � �
 �� � 	 �  � � � � � � � � 	 � �	 � � � � � � � � � � � ��
� �	 � � 	 � � � � � � 	 �� � 
 �� � 
� 
 � � �� � � 	 �� � � �� � � �
� � 	 � �	

�  � � � � � � � �
 � � 	 �� � � �� � � �
� � �	 
� �	

� � � � �	 � � � � � ��  �
 �� �
� � � � � 	 �� � � � �� � �� � �� 	 � � ��  �
 �� � 
� �� � 	 �� � � �	� �

�� �� � � � �	 � � �� � �
 �� �� � � � � � � �� �
 �		 �� � � �� � �	 
 � 
� � � � 	 ��� �� �

�� � ���� � �	 �
 �� � ��� � � �



�� � � � � �� �� �� � � � �� � � � �� � � � �� � � �� � � �

R

L

S S

S S

R

L

R

L

R

L

S

SS

S

L

L

LL R

R

R

R

� �� � � � � �

� � �	 
� � � �

� 
�  � � � � � �

� � �� � 
 � � � �

�� � ���� � �	 �
 �� � ��� � ��

�� � � � � �� �� �� � � � �� � � � �� � � � �� � � �� � � �

R

L

S S

S S

R

L

R

L

R

L

S

SS

S

L

L

LL R

R

R

R

� �� � � � � � � �	 � � 
 �� � � � �� 	 � � �  � �� � �� �� �	 � �� 
	 �� � � � � �� � 	 � 
 � � �
� � �� �	 � � � � � � � � � � � �� � � � � � � �� � � �


 �� � � � � � � � � 	 � � � � �
� � �� � � � � � � � � � �� � � �� �	 �� � �� � � � � �

�� � ���� � �	 �
 �� � ��� � � �

�� � � � � �� � � � � � �� � � � �

2

Start State Goal State

51 3

4 6

7 8

5

1

2

3

4

6

7

8

5

� �� � � � � �

� � �� 	
 � � �

� 	� � � � � � � �

 � �� � 	 � � � �

�� � ���� � �	 �
 �� � ��� � ��

�� � � � � �� � � � � � �� � � � �

2

Start State Goal State

51 3

4 6

7 8

5

1

2

3

4

6

7

8

5

� �� � � � � � � �� � � 	 �
 � � � �� �� � � � ��� � � �� 	� �
 � �� � �
 � �� �� � � � � �� �� �� � �
�  �� �� � � � � � � � � �� � � � � � � � �
 � 	 � � � �� � � �� � �� 	� �
 � ��

�
� � � �� 	 � � � �

	 �� � � � � � � � � � 	 �� � � �� � � � 	 � � �� �
� � ��  � � � � � � � � �
 � � � �

�
� � � � � � � �� � � � � �� � �� �� � �� � � � � �� � �� � �� � � � � � �� � 
 �

�

�� � ���� � �	 �
 �� � ��� � ��

�� � � � � �� � �� � �� �� � � �� � � �

R

RR
P

R R

� �� � � � � � � � �� 	 
 �� 	 � � �  � �� � �� � � � � � �
� �� � �

�
� �� �� � �	 � �

� � � � � � � �� � ��
�

�  � � � � �� � � �� �	 � �
�  �� �� � � � �  �� ��� � � � � � � �� �� � � � � �� � �

�
� �� � �

� �� 	 � � � � � � �  � � �	 � � �� � � �� �	 � � ��� 	
 � 
 �
 � �	� � � � � � �

� � ��  � � � � � � �� � � � � �� �  � � �

�� � ���� � �	 �
 �� � ��� � ��

�� � � � �� � � � � � � �� � � � � �

�� �� � � � 	� �

 � �� 	 � �� � � � � 	� 	� �� 
� � �� 
� 
 � � �� � 	 �� � � 	

� � � 	� 	� � ��� � �  � � 	 � � 
� � 
 �� � � 	� � � � 	� �� 
� 	 � � �� � 	 �
�� � 	 � � � 
 � �� � � �� � � �� � 	 � �

 �� ��� �� � �� � � �� � ��� ��� ��  !" # $%� & % ! '� () * � �) � + , - ./ 01 2 .3 4 . 5 6 , 2/ 0 57
23 21 2,/ 2� 71 8 7 -7 , 59 81 57 7 0 - 23 :1 8 7 23 21 2,/ -1 ,1 7 .6 �� ��  !"

� � � �� �
� 1 8 7 57 , 573 .9 ,3 ; 2; ,1 7 - 6 . 5 7� <,3 - 2 .3 �= *� ) * � �) � 6 , 2/ 0 57

9 8 . . -7 , / 7 , 63 .; 7 6 . 5 7� <,3 - 2 .3 ,9 9 . 5; 23 :1 . $%� & % ! '�� 1 8 73 .; 79 .3 1 , 23 -, : .,/ -1 ,1 7 �= *� ) * � �) �1 8 79 . 5 57 - < .3 ; 23 : - ./ 01 2 .3
* � + * 7� <,3 ; 1 8 73 .; 7 ,3 ; , ; ; 1 8 7 57 -0/1 23 :3 .; 7 -1 .1 8 7 -7 , 59 81 57 7

*� �

�� � ���� � �	 �
 �� � ��� � � �



�� � � � �� � � � �� � � � � �

Rimnicu Vilcea Lugoj

ZerindSibiu

Arad Fagaras Oradea

Timisoara

AradArad Oradea

Arad

�� � ���� � �	 �
 �� � ��� � � �

�� � � � �� � � � �� � � � � �

Rimnicu Vilcea LugojArad Fagaras Oradea AradArad Oradea

Zerind

Arad

Sibiu Timisoara

�� � ���� � �	 �
 �� � ��� � � �

�� � � � �� � � � �� � � � � �

Lugoj AradArad OradeaRimnicu Vilcea

Zerind

Arad

Sibiu

Arad Fagaras Oradea

Timisoara

�� � ���� � �	 �
 �� � ��� � � �

�� � � �� � � �� �� � � � � �� � � � � � � � � � � �

� � �� � � � �� �� 	
 � 	 � 	� �� �� �  � �� 
 � � �� �� � � � � � �� � �� �
� �� � � � �� � � �� � �� � � � �� 	 � � � �� � � ��� � 
 � � �  �� � 	� � �� �� 	 	

�� �� � � 	 � �� � � � � �� � 	
 � � � � � � � � �� � �� �� � � �� � �� �
� �� � � � �  �  � � � � 	 
 � � 	� � � � �� �� � � 	� � � 	
 �� � � 
 � �� �  � � �

1

23

45

6

7

81

23

45

6

7

8

State Node depth = 6

g = 6

state

parent, action

� � 	 �� � �� � � �� � �� � �� 	� � 	 � � 	� �  � 	 � � �� � �� � �� �� 	 �� � �  � � � 	� � �� � �
� ��� � �� 	 � � � �� � � � �� �  � �� 	 
 � �� 	� �  �� 	� � 	 �� 	 � � � 	 �
 � � �� � � �� � 	 ��

	
 � ��� � �� �� � �� ��� � � �

�� � � �� � � �� �� � � � � � � �� � � �� � � � �� � � �

� �� 	
� �� � � � � �� � �� ��� �� ��� � �� � � ��  ! " 
 �! � # $ % &' () * &+ , & - . $ *' ( -/
�� � � �� 0 �1 �� 2 �� � �� � � 3 4 � � �1 52 5� 6 � �2 � 2 � ��� �� ��� �  , �� � � ��  

� � � �� �
� � �� � � �� * % /7 8) 9 
: "� ! " 
 �! � . $ *' ( -/
� �� � 0 ;� < 3 =� �> 3 1 2 � �� � � ��  � � ? 3 � 6 � �� �2 ��� �� ��� �$ 8 8' */@ ) & �2 � 2 � �� �� �  %(A A / /@ % ! " 
 �! � � �� �

�� � � �� 0 �1 �� 2 B 6 6 �	
 C� 1 4 �� �� � , �� �� ���  , �� � � ��  
� �� 	
� �� 	
 C� 1 4 �� �� � ��� �� ���  ! " 
 �! � # $ %/) &.+ &@ / %

D� E E� D D�� D 0) F / /7 8) 9 %/)
� �! "G 	: H EI� �� �� � D� �I � � � J � � � � �3  �> 1 ��� �� ��� � � �2 � 2 � �� �� � �  � �

D 0 $ + / K � 3 4 �
L� � 12 � � 3 4 � � D � 0 � �� � � B �2 5 3 1 � D � 0H EI � � � � �2 � 2 � � D � 0� � D� �I
L� 2 � �  3 �2 � D � 0 L� 2 � �  3 �2 �� �� � �� �2 � C �  3 �2 �� �� � ,H EI � � � , D  
�� C2 � � D � 0 �� C2 � �� �� � �� �

$ @ @ D) & D� E E� D D�� D
! " 
 �! � D� E E� D D�� D

�� � ���� � �	 �
 �� � ��� � �M

� �� � � � � �� � � � �� � �

� � �� � � � � 	 
 � � � � � �� � 	  
 �� 
� � �� � � � � �� � � �� � � � � �� � � 	� �
� �� � � � � 
 � �� � � � �� � �� � �� � � �� � �� � � �� � �
 
� � � 
 � �� �
 �� � �

� � � � � � �� � � �� � � � � 
 �� � 
 � 	 � � � � � � �� � �
 �� 
 � �� � �� 
 � � � �

�
 � � � � � � �� 
 � 	 � � � � � �� � �� � � � � � �� �� � � � � � ��  � � � ��
� � � � � � � � �� 
 � 	 � � � � 
 � � � � � � � �� � �� � � � � 
� � �� �� 	
�  �
 � � � 
 � 	 � � � � � 
 �� � 
 � 	 � � � � � � �� � � � � � � � � �� � �
 �� �

� 
 � �� � � � � � � � � � � �� 
 � 	� � � � �� � �� �� 
� � �� � � � �
� � � � � 
 � � � � � � � �� 
� � �� � � �� � � �� � � �� � �� �� � �

�
� � � �� � � �� �� �� � � � � � � � � �� � �
 ��

� � � � � 
 � � � � � �� � � �� � � �� � � � � � � �� � 	 � � � �

�� � ��	
 � � 	� �� �� ��� � � �



�� �� � �� � �� 	 �
 � �� 	 � 
  � � � � 	

��� � � ��� ��� �� � �� �� �� �� ��  ! " �# � �  $� �% � ���  �& �� ! �' ! �
�  � # � ( �� ' ! � % ) �*  � ���  

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

12 3 4567 8 9: 6; 5< => ?@A BC D

� � �� � � � � � � �� � �� � ��

�� � 	 
 ��  	 � �� � �� � � 
 � � � 	 
 � � � 
� � �

�� �� � � � 
 � 	 ��� 
�
��	 
 �� �� 	 � � � � � � � � �� � � � 
 � �� � � � �� � � �� �� 	 � � 
 �

A

B C

D E F G

�� � ����  !" �# �$ %& '() *+ �

� � �� � � � � � � �� � �� � ��

�� � 	 
 ��  	 � �� � �� � � 
 � � � 	 
 � � � 
� � �

�� �� � � � 
 � 	 ��� 
�
��	 
 �� �� 	 � � � � � � � � �� � � � 
 � �� � � � �� � � �� �� 	 � � 
 �

A

B C

D E F G

�� � ����  !" �# �$ %& '() *+ �

� � �� � � � � � � �� � �� � ��

�� � 	 
 ��  	 � �� � �� � � 
 � � � 	 
 � � � 
� � �

�� �� � � � 
 � 	 ��� 
�
��	 
 �� �� 	 � � � � � � � � �� � � � 
 � �� � � � �� � � �� �� 	 � � 
 �

A

B C

D E F G

�� � ����  !" �# �$ %& '() *+ �

� � �� � � � � � � �� � �� � ��

�� � 	 
 ��  	 � �� � �� � � 
 � � � 	 
 � � � 
� � �

�� �� � � � 
 � 	 ��� 
�
��	 
 �� �� 	 � � � � � � � � �� � � � 
 � �� � � � �� � � �� �� 	 � � 
 �

A

B C

D E F G

�� � ����  !" �# �$ %& '() *  �

� � � � �� � � � � � � � � �� � � 	 � � � �� � �� � 
	

�� � � � �� � �

�� � ���� � �� �� �� �� � ! " � 



� � � � �� � � � � � � � � �� � � 	 � � � �� � �� � 
	

�� � � � �� � � � �� �� � � �� � �� �� �

� � � �� �

�� � ���� � �� � �! "# $%& ' �(

� � � � �� � � � � � � � � �� � � 	 � � � �� � �� � 
	

�� � � � �� � � � �� �� � � �� � �� �� �

� � � �� � � � � � �
� � �

� � � � � � �
� � �

�
�
� � � �� 	

�
�
� 
� � � � � � � � � � � � � �

  � � �� �

�� � ���� �  ! �" �# $% &'( ) � �

� � � � �� � � � � � � � � �� � � 	 � � � �� � �� � 
	

�� � � � �� � � � �� �� � � �� � �� �� �

� � � �� � � � � � �
� � �

� � � � � � �
� � �

�
�
� � � �� 	

�
�
� 
� � � � � � � � � � � � � �

  � � �� � 	
�

�
� 
� � �� � � � � � � � � �� � � � � � � � � � � �

�  �� � � �� �

�� � � !" # $% !&  ' () *+, - #�

� � � � �� � � � � � � � � �� � � 	 � � � �� � �� � 
	

�� � � � �� � � � �� �� � � �� � �� �� �

� � � �� � � � � � �
� � �

� � � � � � �
� � �

�
�
� � � �� 	

�
�
� 
� � � � � � � � � � � � � �

  � � �� � 	
�

�
� 
� � �� � � � � � � � � �� � � � � � � � � � � �

�  �� � � �� � � �� �� � �� � � � �  � �� ��  �� �� ��  �� � �� � � � � � � � ��

� �� � � �� �� � � � �  �� � � � � � � � � � �� � � � � � � � � � �� �� � �� � � � ��  	� � �
� � 
� � �� � � ��  �

!" # $%&' ( )* &+ %, -. /01 2 ( 2

�� � � �� � � � � �	 � 
� � ��

��  � � � � � �� �� �� � � � � � �  � � � � � �� � �
�� � � � � � � � ��� ��

��� � �	 � 
 � � � � � � � � � � � � �  � � � �� � �
� 
 ��  � � � � � �� � � � � � � �� ! �� � � "� ��  �� � �� �� � � 
 � ��

�� � � � �� � � � �� � � "� ��  �� � � � �

� � � �� � �� " �� � �� � � � � � � �� � �� "�  �� � � �� � � � ��� � � �
�

���
� �	 


�

� � � � � �� �� � � � �� � �� " � � ��  �� � � �� � � � ��� �
�  � � �� � �� " �� � �� � � � � � � �� � �� "�  �� � ��� � � � ��� � � �

�
���

� �	 

�

  �� � � �� � � ��  �� � �� � �  � � � � � � � � � � � � �� � � #� � � � �� " � �
� �

$% & '()* + ,- ). (/ 01 234 5 + 6

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �



� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � &

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( �)

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �



� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � (

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � )

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �

� � � � � � � � �� � �� � ��

�� � � 	 
 
 � � � ��  � 	 � � � � 	 
 � 
 	� 
 �

�� �� � � � 	  � �� 	�
��� � 	
 � � �� �  � � � � � �� � � � � � � � � � �� � � �� �  � �� 	 

A

B C

D E F G

H I J K L M N O

�� � ���� � � �! �" #$ %&' ( � �

� � � � �� � � � � � � � � � � � � � � �� � �	 � 
�

�� � � � �� � �

�� � ���� � �� �� �� �� � ! " � �



� � � � �� � � � � � � � � � � � � � � �� � �	 � 
�

�� � � � �� � � �� � � �� �� � � � �� �� ��� � �  � ��  � � �� ��  � � �� � � � � �� � �
� � � � � � �� ��� � � � �  � � �� �� � � ��� � �� � �  � � �

� �� � � � �� � �� �� ���  � � ��

� � � �� �

� ! "#$% & '( $) #* +, -./ 0 0�

� � � � �� � � � � � � � � � � � � � � �� � �	 � 
�

�� � � � �� � � �� � � �� �� � � � �� �� ��� � �  � ��  � � �� ��  � � �� � � � � �� � �
� � � � � � �� ��� � � � �  � � �� �� � � ��� � �� � �  � � �

� �� � � � �� � �� �� ���  � � ��

� � � �� � �
�

�
�

�� �� � � � � � � � � � �� �  � � � � � � � � �� � � �

�  � � �� � �  ��� �� � � � � � �� � �� � � � � �  � � � �� �� � � � � � � � � � � � �� � �� �

�  � � �� �

!" # $%&' ( )* &+ %, -. /01 2 20

� � � � �� � � � � � � � � � � � � � � �� � �	 � 
�

�� � � � �� � � �� � � �� �� � � � �� �� ��� � �  � ��  � � �� ��  � � �� � � � � �� � �
� � � � � � �� ��� � � � �  � � �� �� � � ��� � �� � �  � � �

� �� � � � �� � �� �� ���  � � ��

� � � �� � �
�

�
�

�� �� � � � � � � � � � �� �  � � � � � � � � �� � � �

�  � � �� � �  ��� �� � � � � � �� � �� � � � � �  � � � �� �� � � � � � � � � � � � �� � �� �

�  � � �� � �
�

� � � � �� � � � � � � � � ��  � � ��

�  �� � � �� �

!" # $%&' ( )* &+ %, -. /01 2 23

� � � � �� � � � � � � � � � � � � � � �� � �	 � 
�

�� � � � �� � � �� � � �� �� � � � �� �� ��� � �  � ��  � � �� ��  � � �� � � � � �� � �
� � � � � � �� ��� � � � �  � � �� �� � � ��� � �� � �  � � �

� �� � � � �� � �� �� ���  � � ��

� � � �� � �
�

�
�

�� �� � � � � � � � � � �� �  � � � � � � � � �� � � �

�  � � �� � �  ��� �� � � � � � �� � �� � � � � �  � � � �� �� � � � � � � � � � � � �� � �� �

�  � � �� � �
�

� � � � �� � � � � � � � � ��  � � ��

�  �� � � �� � ��

!" # $%&' ( )* &+ %, -. /01 2 2 (

� � � � � � � � � �� �� � �� � 	�

� 
 � � � � � �� � � � � � � � �  � 
 � �  � � � � �  � �

� � � � � �� 
 �� �  
 � �  � � � � � � �� � � � � �� � � ��

� � � � �� � � � � � �� � � � �  � �� ��

� �� �� � 	� 
� � �� �� � �  � � � �� � �� � �� �� ��� �  �! � ! " #$ % � �$ � &' ()* +, -. ) +/0 1 (2
3� � 4 � �� 5� � 
 � � �6 �7 � � 8 9 �� � �: �  � �; � �  � � <� �� ��� � = #  � �� ��� �  � ! � ! " #

� �� �� � 	� 3� � 4 � �� 5� � 
 � � �> �? �  � � � ��� �  �! � ! " #$ % � �$ � & ' ( )* +, -. ) + /0 1 ( 2
@A "� BC � @ @A � �� ? D E , -)' F

� � G 9 �; � H� � <� � � ��� � = � �  � � <> �? � = # �I %� $ % � �$ � > �? �
%J & % � � 
� � � <> �? � =K �! � ! " �I %� $ % � �$ � @A "� B
%J & % � 	$ %L �I MA @ @� M M � � �� NO � � : � �> �? �  � � � ��� � #P 	

�� MA � " E 3� � 4 � �� 5� � 
 � � � MA @ @� M M � �  � �� �� � �  �! � ! " #
� � �� MA � "K @A "� B �I %� @A "� BC � @ @A � �� ? D E 1Q0 F

%J & % � � �� MA � " RS TU ! � A �� �I %� $ % � �$ � �� MA � "
� � @A "� BC � @ @A � �� ? D �I %� $ % � �$ � @A "� B %J & % $ % � �$ � TU ! � A ��

�� � � !" # $% !&  ' () *+, - -�

�� �� � � � � � � � � � �� �� � � �� � 	


� �� �� � �� �� � 	 
� � ��  �� � �� � � � �  �� 
 	� � � � �� ��� � �� � � �� � �  ! "#$ %& "'
�� � � � �� � � � ��� � (  � ) "� # *�

� �� + � � ,� - � � � 	 . �
�� /0 � , - �� �� � 1� 2 � � � 3  �� 
 	� � � � �� �� � � 
+ � � ,� �

� � �� /0 � , 45 6$ % "7 �8 �� � � � �� � �� /0 � ,
�� .

��  ���� � �� �� �� �� ��� � � �



�� �� � � � � � � � � � �� �� � � �� � 	
 �
� �

Limit = 0 A A

��  ���� � �� �� �� �� ��� � � �

�� �� � � � � � � � � � �� �� � � �� � 	
 �
� �

Limit = 1 A

B C

A

B C

A

B C

A

B C

��  ���� � �� �� �� �� ��� � � �

�� �� � � � � � � � � � �� �� � � �� � 	
 �
� �

Limit = 2 A

B C

D E F G

A

B C

D E F G

A

B C

D E F G

A

B C

D E F G

A

B C

D E F G

A

B C

D E F G

A

B C

D E F G

A

B C

D E F G

��  ���� � �� �� �� �� ��� � � �

�� �� � � � � � � � � � �� �� � � �� � 	
 �
� �

Limit = 3

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H I J K L M N O

A

B C

D E F G

H J K L M N OI

A

B C

D E F G

H I J K L M N O

��  ���� � �� �� �� �� ��� � � �

� � � � �� � � � � � � �� �� � � � � � � � � � �	 �	 
 � �� � ��

� � �� � �� � �

�� � ���� � �� �� �� � !"# $ %�

� � � � �� � � � � � � �� �� � � � � � � � � � �	 �	 
 � �� � ��

� � �� � �� � � � ��
� � � �� �

�� � ���� � �� �� � !" #$% & '$



� � � � �� � � � � � � �� �� � � � � � � � � � �	 �	 
 � �� � ��

� � �� � �� � � � ��
� � � �� �

�
� � � � �

� � � �
� � � � � � � �

� � � � � � �
� 	 
 � �

� �

� � � � �� �

�� � ���� � � �! �" #$ %&' ( )*

� � � � �� � � � � � � �� �� � � � � � � � � � �	 �	 
 � �� � ��

� � �� � �� � � � ��
� � � �� � � � � � � �

� � � �
� � � � � � � �

� � � � � � �
� 	 
 � �

� �

� � � � �� � 
 � � � �

� � �� � � �� �

�� � ���� � � �! �" #$ %&' ( ) �

� � � � �� � � � � � � �� �� � � � � � � � � � �	 �	 
 � �� � ��

� � �� � �� � � � ��
� � � �� � � � � � � �

� � � �
� � � � � � � �

� � � � � � �
� 	 
 � �

� �

� � � � �� � 
 � � � �

� � �� � � �� � � �� � � �� �� � � � � � �

� � � � � �  � �� � � � � � �� � � � �� � �� � � � � �� � �
� �� � � � � � � � � � � � ��  � � � � 	 � � � � � � 	 � ��  � � �� � � � � � � � � �  ��

� � ! " � � 	 � � �� � � � � � � � � � � � � � � � � � � � � � � � 	 � � � �� � �

� � #� � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � �� � � 	 � � � � � � � � �

$% & '()* + ,- ). (/ 01 234 5 6�

�� � � � � � � � � � � �� �� � � 	

� 
 � � 
 �� � � 
  � � � �� � �� �� 
� � �  � �� � �  � � �� � � 
 � �� � 
� � 
� � �� � � � � 
� � �� � � � � �   �  �� � �

�� � ��  �� � � �
� � �

�� � � � � � � � � � �
� � �  �

� ��
� ��

� �� � �
�

�
�

�
�

� � � �  �
� ��

� ��
� �� � � � � � � �

� � �� � ��� � � �
� � �

�� �� � �

 ! " #$%& ' () %* $+ ,- ./0 1 2 1

� � � �� � �� �� � � � �

� �� � � 	 
 ��  
 �
 � � 	 
 � 
 � �
 � � � �
� � � � � � 	 � � � � � 
 � 	 � 	� � � 
 � � � �� � � 
 � �� � 
 � �� � �
� � 
�

A

B

C

D

A

BB

CCCC

�� � ���� � �� �� ��  ! "#$ % & &

� � � � � � �� � ��

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

� �� � �� . � / �� �0 �1 	2 � � 3 4 5� � � / 6 0 6 	7 �  0 	0 � 8� �� �� � � 9 � ' � �� � �� �
: � � � ; �

� � � �� � �� % *� � $ � �< �� � � � �� � ) �% "# ( *
� �- � . =� > 4 ?� � � � 4 / 0 � � �� � �� �

� � � 4 	7 � @� �0 8� � � ��� � 9 �  0 	0 � 8� �- � 9 � �< �� � � � �� � � �- �
� �  0 	0 � 8� �- � 9 % & ! $ %& +� � ,� - �< ��

�� �  0 	0 � 8� �- � 9 $ ! +� � ,� -
� �� � �� . � / �� �0� 7 7 � AB 
 	 / 5 � � �- � '� �� �� � � � ' � �� � �� �

�� ;

�� � 	
��  �� �� 
� �� ��� � � �



�� � � � � �

� �� � � � � 	� �� 
 � � �� � 
� 
 � � � � � � � 
 � �� ��� �� � � � � � � � � � � � ��� �� � � � � � � � �� ��
� �� � � �� � � ��� � � � � � � � � � � � 	 � ��  � � � � � � � ��� � � �

� � �  � � �� 	 
 � � 	� �� � �� � � � � �� �� � �� � ��

� �� � � � � � � � � � � � � �� � � � � � 
� �� � �� � �  � � � �� � � � �
� � � �� �� 
 � � � � � � � � � �� � �� � � � � 
 � � 	� �� � � � � �� �  � � � �

�� � ��� ! "# �$ �% &' ()* + , �


