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����� セミナ ���� 	 
�� 
�

�������パッケージ講習会

湊真一
北海道大学情報科学研究科 � �����研究総括

����年 	月 ��
 �	日

概要

研究総括の湊が実装して使用している北大版 �������パッケージのソースの構

成やデータ構造などを解説します。パッケージの詳細に興味のある方（および実際

に使いそうな学生さんなど）は、どうぞ聴講してください。第１回は、�������の

データ構造の概要の解説（湊が大学院の講義で用いている資料を再構成）が中心で

す。第２回は、実際のソースコード（� および ���）とドキュメントを見ながら、

������� を表す構造体のフォーマットや、内部の関数呼び出しの構成を解説しま

す。また、パッケージのインストールの方法と、簡単な例題のコンパイル等の実演も

行います。

 249



 

 250



BDD/ZDD

/ JST ERATO

Mar 22, 2011 Shin-ichi Minato 2

• BDD
•

–
•

–
•

–
–
–
–
–

•
–
–

BDD

Mar 22, 2011 Shin-ichi Minato 3

BDD Binary Decision Diagram) 

a

b b

c c c c

0 0 01 1 1 1 1 0 1

a

b

c

1
0

1

0
1

0

0 1

a

bc

1
0

1

0

10

b
1

c

0

10

BDD
(Binary Decision Tree)

BDD
(Reduced Ordered BDD) BDD

(Unordered BDD)

Mar 22, 2011 Shin-ichi Minato 4

ROBDD (Reduced Ordered BDD)

• BDD
• BDD(ROBDD)

– ROBDD BDD
• BDD

–
– (root)

• BDD
– BDD

Mar 22, 2011 Shin-ichi Minato 5

BDD

(a)
(b)

x

f f

x

f0 f1

x x

f0 f1

BDD

(b)
(Quasi-reduced) BDD

Mar 22, 2011 Shin-ichi Minato 6

BDD
•

–
•

–
–

•

–
•

– BDD
•

–
NP

 251

2010年度 ERATO湊離散構造処理系プロジェクト講究録



Mar 22, 2011 Shin-ichi Minato 77Mar 22, 2011 Shin-ichi Mii

BDD (Shared BDD)
•
• BDD

0 1

a

b

c

1
0

1

0
1

0

0 1

a

b

1
0

0
1

0 1

a
10

0 1

b
10

0 1

c
10

1 0

c
10

a b c ~c

a b
a b + ~c

0 1

a

cc

bb

aa

a bc ~c
a b a b + ~c

Mar 22, 2011 Shin-ichi Minato 8

BDD

•

� BDD
[Bryant86]

a

b b

c c c c

0 0 01 1 1 1 1 0 1

a

b

c

1
0

1

0
1

0

F = a b + ~c

Mar 22, 2011 Shin-ichi Minato 9

BDD

0 1

a

b

aa

b

cc

a

b

c ~c

a b

a b + ~c

AND

NOT
OR

BDD

•
BDD

• BDD

Mar 22, 2011 Shin-ichi Minato 10

BDD
• BDD 1990

– BDD
• C C++

– BDD
BDD BDD

– BDD
BDD BDD

• BDD BDD

– BDD

Mar 22, 2011 Shin-ichi Minato 11

BDD
• BDD BDD

• 0 1

•
0

– 0 1

– 1

1

0
1
2

N

0
1
2

N

Mar 22, 2011 Shin-ichi Minato 12

BDD

0 1

x1

F1

x1

x2 x2 x2

F2 F3 F4

F1 = ~x1 x2
F2 = EXOR(x1, x2)
F3 = ~x1
F4 = ~x1 + x2

N0 N1

N6N5N4

N3

N2

N0

N1

N6

N5

N4

N3

N2 x1

x2

x2

x1

x2

N3

N2

N0

N1

N0

N1

N3

N3

N0

N1

-
- --

- -

F1 (= ~x1 x2)
F2 = EXOR(x1, x2)

F3 (= ~x2)

F4  (= ~x1 + x2)

0

1

•

• M
log M
– 1 32

40

 252



Mar 22, 2011 Shin-ichi Minato 13

• BDD

–
– 0 1

•
– 0 1

–

–

Mar 22, 2011 Shin-ichi Minato 14

(1)

•
–

BDD

–

–

–

x

x x

x

x

0
1

M

Mar 22, 2011 Shin-ichi Minato 15

(2)

•
–

–

–
–

–

x

x

x

x

x

0
1

M
Mar 22, 2011 Shin-ichi Minato 16

• 0 1

• BDD

0 1

x

f f

Mar 22, 2011 Shin-ichi Minato 17

GetNode(v, F0, F1)
•

– BDD
–

• GetNode
:v, 0 :F0, 1 :F1

– F0 F1 F0
–

–
–

Mar 22, 2011 Shin-ichi Minato 18

• v 0,1
•

(OR ) F+1=1,  F+0=F, F+F=F …
• BDD

H = F [op] G

v
10

H(v=0) = F(v=0) [op] G(v=0) H(v=1) = F(v=1) [op] G(v=1)

 253



Mar 22, 2011 Shin-ichi Minato 19

APPLY(op, F, G)
1. F,G F=G

– op
F [AND] 0� 0,   F [OR] F� F,   F [EXOR] 0� F

2. F.v G.v
– H0�APPLY(op,F0,G0), H1�APPLY(op,F1,G1)
– H0=H1 H0

GetNode(F.v, H0, H1)
3. F.v G.v

– H0�APPLY(op,F0,G), H1�APPLY(op,F1,G)
– H0=H1 H0

GetNode(F.v, H0, H1)
4. F.v G.v

– F G 3.
Mar 22, 2011 Shin-ichi Minato 20

0 1

a

b

c

1
0

1

0
1

0

dd 1
1

0
0

0 1

b

c
1

0
1

0

d1
0

F

GN1

N3N2

N4
N5

N6
N7 N8

N1+N3

N2+N3N4+N3

N6+N8N4+N5N4+N8N4+N5

F + G

a=0 a=1

b=0 b=1 b=0 b=1

0 +N7N6+N8 0 +N8N6+N8

c=0 c=1

0 + 1 1 + 0

d=0 d=1

1

N7 N8

Mar 22, 2011 Shin-ichi Minato 21

• APPLY
–

– BDD

•

– APPLY (op,F,G)

– F,G,H
APPLY

Mar 22, 2011 Shin-ichi Minato 22

AND

N3

N7

N4

N5

N3

N0

-
OR

- -

op GF H

-

- - - -

- - - -

N1 N8

N0

AND N8 N3

EXOR N4

• (op, F, G)

– 1 3.5
•

–

–

–

Mar 22, 2011 Shin-ichi Minato 23

•

–
1/4

•
–
– F+G = G+F

– AND(F,G) = ~ OR(~F, ~G)

–

Mar 22, 2011 Shin-ichi Minato 24

• F |F| H = F [op] G
|H| = |F| |G|

•
n O(2n)

–
O( |F| + |G| + |H| )

• |F|, |G| |H|

–
n

–
BDD

 254



Mar 22, 2011 Shin-ichi Minato 25

• BDD 0 1

•

•

0 1

a

b

c

1
0

1

0
1

0

10

a

b

c

1
0

1

0
1

0

F ~F

Mar 22, 2011 Shin-ichi Minato 26

(Negative edge)

•

BDD

•

–
on/off

•

– 1
– 0

1

a

b

c

1
0

1

0
1

0

0

a

b

c

1
0

1

0
1

0

F ~F

1

0

a

b

c

1
0

0
1

0

F ~F

1 0 x x
10 10

Mar 22, 2011 Shin-ichi Minato 27

•

–
– BDD

– BDD 1

–

232 231

• 1 32

1
31

Mar 22, 2011 Shin-ichi Minato 28

• BDD F, x, 0 1
x F BDD

– x F F.v
� F

– x F.v
� F0 F1

– x F.v
F0 , F1

BDD
• F x

Mar 22, 2011 Shin-ichi Minato 29

•

– BDD 0
• 1

0,1
– 0

1
–

•
– 0 1

–

Mar 22, 2011 Shin-ichi Minato 30

• x 1
100 y 1 150

– 0 1 v

–

–

•

– 0 1
–
– 1 x 70%, y 40%

 255



Mar 22, 2011 Shin-ichi Minato 31

BDD
• 32

– 2.5 2
1/4 …… 5.5 22

– 1GB 3 4000
– (100

•

•
–

–
BDD BDD

F1

F2
F3

F4

Mar 22, 2011 Shin-ichi Minato 32

•
BDD

– BDD
– BDD

•
BDD

– 1 1
26

– BDD 1
0 0 1

– BDD
•

• C++ Java

Mar 22, 2011 Shin-ichi Minato 33

•

–

–

�
• 0

–
–
–

Mar 22, 2011 Shin-ichi Minato 34

• BDD

–

–

–
•

–
–

1/4

1024

256

64

Mar 22, 2011 Shin-ichi Minato 35

BDD
•

–

BDD

BDD ( )
sel8                12            2               29                 78               0.3
enc8                 9            4               31                 56               0.3
adder8            18            9               65               119               0.4
adder16          33          17             129               239               0.7
mult4                8            8               97               524               0.5
mult8              16          16             418            66161            24.8
c432               36            7             203          131299            55.5
c499               41          32             275            69217            22.9
c880               60          26             464            54019            17.5
c1355             41          32             619          212196            89.9
c1908             33          25             938            72537            33.0
c5315           178        123           2608            60346            31.3

( Sun3, 24MByte) Mar 22, 2011 Shin-ichi Minato 36

BDD
• BDD

–

–
–

• BDD
–
–

 256



Mar 22, 2011 Shin-ichi Minato 37

BDD

� BDD/ZDD
� NTT 2004
� NTT

�

�

�

�

�

�

� BEM-II VSOP BDD/ZDD
� ERATO

�

�

� Ruby
� BDD

Mar 22, 2011 Shin-ichi Minato 38

� Linux, gnu C 
� C
� C++

bddcopy, bddfree C++ 
� C++

� x86 32
64 long long int
�

48 16
� 64

makefile
� Cygwin

� Windows PC

Mar 22, 2011 Shin-ichi Minato 39

BDD

� TAR
� SAPPOROBDD2010xx
� app, include, lib, man, src 
� src ./INSTALL BDD

lib BDD.a 
� BDD.a BDD C++
� man 

� BEM-II VSOP 
� app

BemII VSOP make 
bemII vsop 

� bemII.help vsop.help 

Mar 22, 2011 Shin-ichi Minato 40

BDD

� bddc.pdf
� BDD

� BDD+.pdf
� C++

� bemII.pdf
� BEM-II

� vsop.pdf
� VSOP 

Mar 22, 2011 Shin-ichi Minato 41

VarID Level

� BDD 1,2,3,…
Level

� VarID
Level

� VarID Level

� bddnewvar() 
1 VarID

� bddnewvaroflev(level) level
VarID

� bddvaroflev(), bddlevofvar() 

VarID Level

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Mar 22, 2011 Shin-ichi Minato 42

( BDDV

� BDDV_Init()
BDD

20
BDD_NewVar() VarID 21

VarID

1
2
3
4
5
6

Level

21
22
23
24
25
26

1
2
3

20…

727
8
9

10

…

 257



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

�

�����	
� ��� ������� !"#�$%&'(&)*+,-�

�

.�/01&2�34� 5��67� 89 5���:;<*=�>,-�?��

� �'@AB3C/DE� �F89 �GH>,I 89 5��J	�IK,��

�

.L���!"#�$%MNOPBQRS�TU,-�

��$%V�W"X�3YZZ[
\ B+,�*3]^[_`Za >,�I-�

��/01&2�b� YZZ[
[ B+,-�

�

.cde%fghijkl�m� � nop6, `^q]r^aZ�]^s t�YZZujk t���

� v%*wx>,�y�H%�z>�-ijkl� �{|}� YZZujk~j� *�

� ��TU,-���@�� 8��4�h�8 5��m-�

���

.L ijkl� �IB ��� *������h_aua_m������P��,-�

� �aua_ �67 �nop6, YZZujk t�v%*wx>,-|��%}�

� �����e%�z>���� ��B��3�B��TU,�-ijkl� ��

� ��GH��B� P7¡¢� ijkl� I£¤}� _aua_ ��¥-�

�

.¦§¨;©ª� ��� �34� 5���67� 89 5���� `^q]r^aZ�]^s�

��YZZ« t��'���¬­*®TU,-��� �¦§$%B¯P�°±*�

� +R3'���¬­�}� ��� B¯P�°±*+,-P7²³�3´¥�

� �¦§¨;©ª²Vµ*+,n� n�3¨;©ª�'���¬­�}�

� ²£¤n� n�¶·>,�I*�¸,-�

�

��YZZ«�¹º�r�

��





�

��]¹h¹�»»�rm�°¼�

��]¹h¹�½»�rm�¾°¼�

�

��7¿P'���¬­�|À¶·�¹�Á�r��±Â��7K�-�

�

.��� �'���¬­�5��ÃÄ�Å��ÆR*+,�

5��Ç 4� �¡¢�

È������������������������������É�

5��Ç 89 �¡¢��� 9y 5���ÊË��

yyyyyyyyyyyyyyyyyyyyyyyyÈ��������������������������������������É�

ÈÌ�ÍÎ l� nH%}n�Ïx>,�&1-yÌÍÎ l�� �ÌH%}�

�Ì��È»y �¡¢�ÍÎfg�z>-�

� ��È»� �¡¢��É �¢Ð��H%}�z>-�

� � � � � � � � ÆÑ�¦§$%�¡¢3{��5�� ÉÅÒ�ÑB y-�

ÉÌ�ÓHÔ�z>�&1-H%}�¡¢�Õ%Ö%�z>-�

�

.��� �ÍÎ���×Ø>,ÙÚÛÜ��	ÝÃÄ�Å�BÞ>-�

5��Ç 4� �¡¢�

ßàZa
¹yF4���È������������������������������É�y Ô� ��� '���¬­�

ßàZa
¹�F4���È������������������������������É�� Ô� ��� '���¬­�

ßàZa
^�F4���yy�������������������������������ßÌá�ÍÎfg�ÙÚâ§Ë��

ßàZa
ujkk¹[�ããããããããããããããããiiiiiiiiiiiiiiii�ãÌ��äå�Ý�iÌe%fg�

�

5��Ç 89 �¡¢�

ßàZa
¹yF4����������������������������������É�y Ô� ��� '���¬­�

ßàZa
¹�F4����������������������������������É�� Ô� ��� '���¬­�

ßàZa
^�F4������������������������������������ßÌá�ÍÎfg�ÙÚâ§Ë��

ßàZa
ujkk¹[�ããããããããããããããããiiiiiiiiiiiiiiii�ãÌ��äå�Ý�iÌe%fg�

ßàZa
¹yF\æ��È�������� y Ô� ��� '���¬­��� æ5����

ßàZa
¹�F\æ��È�������� � Ô� ��� '���¬­��� æ5����

ßàZa
^�F\æ��yy������� ßÌá�ÍÎfg�ÙÚâ§Ë���� æ5����

�

.�/01&2*�3L ��� ���ç%�ÙÚ>,äå�Ý����

� äå�Ý��Ë��ÙÚâ§��³��,-��� �?è	>,éB�3�

� '���¬­�êëìc��3í��YZZ[à«îhm��ÊË>,-673¾ï�

� BK³7e%�3YZZ¹kaahm�B�ðñ>,�IBQR3ÙÚ�òóË²�

� �ÐU,-�

�

.¦§¨;ôBÙÚ+õU²ö�P7¡¢�3÷�¨;�� ø��

� ùúBûP3YZZ^`__ �®>-÷UÅÒ�ü&	²ö�P7¡¢�3�

� ü&	��ý	
�OdP7þ3�Ñ��>,-K�3$%��%B�

� YZZ^`__ ��¸7¡¢B�3���B��PK�* YZZ^`__ �®>-�

�

.�/01&2*�3	¢�
¢�z>��akà�q`««kaqqaZ�����h����m��

� 
§�� -���� I ��� �ÍÎ��X*ÏxTU��,-���� ����

� ¨;��%B ��� �ÍÎ��¸7¡¢�67�÷����ü&	��OP�

� �Ñ��>,-�K�B�X*�Ïx���*+,²��������� *���

��y Ô��ÓHÔB�KoK�I� ��²+,7�����B ¹yF4� ��

��{��5��� yBK³��,��*+,�÷�*��� y*+,���

��{��5��² �BK³��7o ���� ÍÎ*+,�I�ÞP��,-�

�

������H% ¬0�������

�

YZZujk~j���cde%fg�{|}�ÆÑ�8��4���

YZZ¹j_qa���!"$%�G> ��� '���¬­}�y�æyyyyyyy��

YZZsk`a����!#$%�G> ��� '���¬­}�y�æyyyyyy���

YZZ^`__����ü&	�±Â>, ��� '���¬­}�ÆÑ y�$%%%%%%%��

YZZa~«sî������� �&
¢�z> ��� '���¬­}�»�YZZ¹j_qa��

YZZq]^r_a������ �'�(
¢�z> ��� '���¬­}�»�YZZsk`a��

�

�

������$%�������

�

�����������)�*�+,-H.cde%fg-H������������

�

a�sak^�]^s�YZZ]^]shYZZ«�]^]sq].aº�YZZ«�_]~]sq].am�

�


§/�+,0P3�J)�1��� -/01&2�{+Bí�S�PK�

�U2KoK�-]^]sq].a *3{+B�J)�1�>, ��� ÍÎ%�GH>�

,-Åþ3¨;ôB�J)�Ê�3³7¡¢�34=�B�J)�ò1�²�

�ÐU,-ò1�5BÍÎ%��9 6B7|TU,-7|��8�3_]~]sq].a�

BQ³�GH*�,-ÊËÍÎ%² _]~]sq].a B9P7I��3�J)�ò�

1��÷UÅ��ÐU�3:;
?<¬DE�²==TU3YZZ¹kaahmBQR�

ðñTU7&�ÍÎ²ç>TU,-]^]sq].a �3{?���8�QR|��3�

_]~]sq].a �@¸��KoK�-_]~]sq].a �3{?���8�QR|��3�

�8�:;<�S�J)ABBC>,-��ÍÎD7RE �� F'�íïI>,-���

YZZ]^]shmBQ,+,0²GÑB�ÐU7¡¢B�3$%�}IP� y�®P3�

�J)1�BHIP7¡¢ ��®>-YZZ]^]shm�J%çS�>,I3øç��

�K²¬)LTU3òM+,0TU,-�

�

a�sak^�YZZujk�YZZ^aNujkhuà]Zm�

�

OP�cde%�P¥� P3÷�e%fghijkl�m�®>-ijkl� � � no�

p6,v%*3YZZ^aNujkhm67� YZZ^aNujkà¹_auhm� � çS�>,�IB�

� �¥|�K}²®,-� P7e%� ��� ����h_aua_m�3ijkl� I�

£¤}IK,-e%�Q%²{|} YZZujk~j� �R¸,Iü&	�OdP��

�Ñ��>,-�

�

a�sak^�YZZujk�YZZ^aNujkà¹_auhYZZujk�_aum�

�

OP�cde%�P¥� P3÷�e%fghijkl�m�®>-ijkl� � � no�

p6,v%*3YZZ^aNujkhm67� YZZ^aNujkà¹_au � � çS�>,�IB*�

� �¥|�K}²®,-� P7e%� ��� ����h_aua_m�3�% _au *�

GHP7}IK,-S�AB�� _au �e%²>*BCSP��7¡¢�3�

_au Å��e%�P¥�¥�B�oP��_aua_ �P�¥TUT��3&�7�

I�VBOP�e%�Wc>,-�% _au � � Å�n¥X$%S�êø�e%��

Q%YPZÅ�*K�U2KoK�-÷ *K�U2ü&	�OdP��Ñ���

>,-e%�Q%²{|} YZZujk~j� �R¸,Iü&	�OdP��Ñ��>,-�

�

a�sak^�YZZujk�YZZ_auà¹ujkhYZZujk�um�

�

�% u*GHP7e%fghijkl��� ��� ����h_aua_m�®>-�% u��

� Å�n¥X[S�e%�Q%ZÅ�*K�U2KoK�-÷ *K�U2�

ü&	�OdP��Ñ��>,-�

�

a�sak^�YZZujk�YZZujkà¹_auhYZZujk�_aum�

�

�% _au *GHP7 ��� ����h_aua_m��¥e%fghijkl�m�®>-�

�% _au � � Å�n¥X[S�e%�Q%ZÅ�*K�U2KoK�-�

÷ *K�U2ü&	�OdP��Ñ��>,-�

�

a�sak^�YZZujk�YZZujk`qaZhuà]Zm�

�

[S�cde%�Q%�®>-�

�

�

 258



�����������)�*����K¦§¨;������������

�

a�sak^�YZZ«���YZZ«k]~ahYZZujk�um�

�

e%fg u�cde%B$>,'\$%�z> ��� ��R3÷U�G>�

'���¬­�®>->*B£¤�����²CSP��U2]^P3��ä�

å�Ý�}�PT_>-�% u� �Å�n¥X[S�e%�Q%ZÅ�*�

K�U2KoK�-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®�

>-¾DK�%��¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;�

� ���� *�K�ÆÑ� ��� �� >,-���� ��
§B�óË*�K�-�

�

a�sak^�YZZujk�YZZsà«hYZZ«�¹m�

�

¹ ²G> ��� �{���ÍÎ�e%fghijkl�m�®>-®>�� ����

�����}h_aua_m*�K�÷�}��¥e%� ijkl� *+,�IB`±-�

¹ ���äå�Ý�}�e0PK�-¹²H%$%�¡¢� y�®>-�

�%B YZZ^`__ ��¸7¡¢� y�®>-¾DK�%���� �GP�GP�

��K�V���¸7¡¢�ü&	�OdP�Ñ��>,-��¨;� ���º�

���� ]BóËab-�

�

a�sak^�YZZ«���YZZ[à«îhYZZ«�¹m�

�

¹ ²G> ��� �?è	>,->KÐ�3��äå�Ý�}�PT_P3�

¹ ÷����®>-YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%�

���� �GP�GP��K�V���¸7¡¢�3ü&	�OdP�Ñ���

>,-��¨;� ���º���� ]BóËab-�

�

a�sak^�YZZ«���YZZ^àshYZZ«�¹m�

�

¹ �ÓH�z> ��� ��R3÷U�G>'���¬­�®>-XÓHÔZ�

�ÊËP��,7�3ÍÎ%�TU��3¹���äå�Ý�}�PT_>�

¿�*3H%Ac*©ª�®>-YZZ^`_ ��¸7¡¢� YZZ^`__ �®>-�

¾DK�%���� �GP�GP��K�V���¸7¡¢�3ü&	��

OdP�Ñ��>,-��¨;� ���� *�HdTU��K�7�3¹²�

���� �GP��7¡¢�ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZj^ZhYZZ«�¹º�YZZ«�rm�

�

¹ I r �¦§e�z> ��� ��R3÷U�G>'���¬­�®>-:;�

©ªI£¤ ��� ²>*BCSP��U2]^P3��äå�Ý�}�P�

T_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B�

YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%���� �GP�G�

P��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���� *�HdTU��K�7�3¹ºr ² ���� �GP��7¡¢�ü&	��

OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZàkhYZZ«�¹º�YZZ«�rm�

�

¹ I r �¦§f�z> ��� ��R3÷U�G>'���¬­�®>-:;�

©ªI£¤ ��� ²>*BCSP��U2]^P3��äå�Ý�}�P�

T_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B�

YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%���� �GP�G�

P��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���� *�HdTU��K�7�3¹ºr ² ���� �GP��7¡¢�ü&	��

OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ�àkhYZZ«�¹º�YZZ«�rm�

�

¹ I r �gh�¦§f�z> ��� ��R3÷U�G>'���¬­�®>-�

:;©ªI£¤ ��� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B�

YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%���� �GP�G�

P��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���� *�HdTU��K�7�3¹ºr ² ���� �GP��7¡¢�ü&	��

OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ^j^ZhYZZ«�¹º�YZZ«�rm�

�

¹ I r �¦§e�ÓH�z> ��� ��R3÷U�G>'���¬­�®>-�

:;©ªI£¤ ��� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B�

YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%���� �GP�G�

P��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���� *�HdTU��K�7�3¹ºr ² ���� �GP��7¡¢�ü&	��

OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ^àkhYZZ«�¹º�YZZ«�rm�

�

¹ I r �¦§f�ÓH�z> ��� ��R3÷U�G>'���¬­�®>-�

:;©ªI£¤ ��� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B�

YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%���� �GP�G�

P��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���� *�HdTU��K�7�3¹ºr ² ���� �GP��7¡¢�ü&	��

OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ�^àkhYZZ«�¹º�YZZ«�rm�

�

¹ I r �gh�¦§f�ÓH�z> ��� ��R3÷U�G>'���¬­�

�®>-:;©ªI£¤ ��� ²>*BCSP��U2]^P3��äå��

Ý�}�PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�

�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%���� �GP�

�GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-���

¨;� ���� *�HdTU��K�7�3¹ºr ² ���� �GP��7¡¢��

ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZjsyhYZZ«�¹º�YZZujk�um�

�

¹ ²G> ��� B¯P�3e%fg u�cde%B y�ìcP7I�� ����

��R3÷U�G>'���¬­�®>-:;©ªI£¤ ��� ²>*B�

CSP��U2]^P3��äå�Ý�}�PT_>-S�ôBÙÚ+õ�

U�=�P7¡¢�3YZZ^`__ �®>-�%B YZZ^`__ ��¸7¡¢�3�

YZZ^`__ �®>-¾DK�%���� �GP�GP��K�V���¸7¡¢�

�3ü&	�OdP�Ñ��>,-��¨;� ���� *�HdTU��K��

7�3¹² ���� �GP��7¡¢��nPK:;�>,ab�²+,-�

�

a�sak^�YZZ«���YZZjs�hYZZ«�¹º�YZZujk�um�

�

¹ ²G> ��� B¯P�3e%fg u�cde%B ��ìcP7I�� ����

��R3÷U�G>'���¬­�®>-:;©ªI£¤ ��� ²>*B�

CSP��U2]^P3��äå�Ý�}�PT_>-S�ôBÙÚ+õ�

U�=�P7¡¢�3YZZ^`__ �®>-�%B YZZ^`__ ��¸7¡¢�3�

YZZ^`__ �®>-¾DK�%���� �GP�GP��K�V���¸7¡¢�

�3ü&	�OdP�Ñ��>,-��¨;� ���� *�HdTU��K��

7�3¹² ���� �GP��7¡¢��nPK:;�>,ab�²+,-�

�

�

�����������)4*�ÙÚâ§.zÞ������������

�

a�sak^�uà]Z���YZZ¹kaahYZZ«�¹m�

�

¹ ²G> ��� ²��_¾ï*+,�I�W">,->KÐ�3��äå�Ý�

�}�Pio>-H%$%�¡¢���PK�-¹²GP��7 ��� �3�

:;
?<¬DE�²==TU,6*�3ç>TU�Bj³��,-�

�%B�YZZ^`__ ��¸7¡¢�3��PK�-��¨;� ���º���� ]B�

óËab-�

�

a�sak^�YZZ«���YZZ`qaZhuà]Zm�

�

[SÊËô�kÍÎ%�®>-YZZ¹kaahm�BQ³�ðñTU7ÍÎ�3�

ç>TU,6*�ÊËôIP�%¸,7�3G1KÍÎ%�l,B�3�

êøB�YZZr[hm�S��:;
?<¬DE�==�>,íï²+,-�

�

a�sak^�]^s����YZZr[huà]Zm�

�

mn�B:;
?<¬DE��¾ïKÍÎ�ç>��� -YZZr[hm�oB�

==PK���3ÙÚ²pRK�K³7¡¢B�4=�B==TU,-�

:;
?<¬DE�*&�ÍÎ²ç>TU7¡¢��y��®P3&�ÍÎ²�

PQ�q¥noKn³7¡¢�����®>-�

�

a�sak^�YZZ«���YZZq].ahYZZ«�¹m�

�

¹ ²G>� ��� �ÍÎ%�®>-��äå�Ý�}�e0PK�-�

�%B YZZ^`__ ��¸7¡¢�3y�®>-¾DK�%���� �GP��

 259



GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-�

��¨;� ���º���� ]BóËab-�

�

a�sak^�YZZ«���YZZuq].ahYZZ«��«º�]^s�_]~m�

�

YZZ« t�rs «)*�rst��8 _]~�BQR�¸oU7J%� ��� �ÍÎ%�®>-�

J%� ��� B]ÆBu6U,ÍÎ�vJP�%¸K�-��äå�Ý�}�e0PK�-�

rs�ïwIP� YZZ^`__ ²O[P7o3÷�êø*rs²��P��,I>,-�

YZZ^`__ ²O[PK�U2rst� _]~ 6*I>,-rs�ÙÚÛÜ�+on¤��

1�TU��,��I>,-¾DK�%��¸7¡¢�ü&	�OdP�Ñ��>,-�

��¨;� ���º���� ]BóËab-�

�

a�sak^�uà]Z���YZZa�«àksh%l�x��qsk~º�YZZ«��«º�]^s�_]~m�

�

YZZ« t�rs «)*�rst��8 _]~�BQR�¸oU7J%� ��� �ÃÄ�3�

qsk~ *GH>,�y'@BOd>,-rs�ïwIP� YZZ^`__ ²O[P7o3�

÷�êø*rs²��P��,I>,-YZZ^`__ ²O[PK�U2rst��

_]~ 6*I>,-rs�ÙÚÛÜ�+on¤�1�TU��,��I>,-�

¾DK�%��¸7¡¢�ü&	�OdP�Ñ��>,-�

��¨;� ���º���� ]BóËab-�

�

a�sak^�]^s���YZZ]~«àksh%l�x��qsk~º�YZZ«��«º�]^s�_]~m�

�

qsk~*GH>,�y'@no����ÃÄ�z�{�3YZZ«t�rs«)*�rst��8_]~�

B×Ø>,-z�{|¿ ��� rs�ïw%�P¥��ïwB YZZ^`__ �}�{~-�

7¿P3�y'@B}nU��,�	Ý�rst² _]~ QR|��I�� _]~ 6*�

Pnz6K�-rs�ÙÚÛÜ�+on¤�1�TU��,��I>,-�

�y'@B���R²¢³7¡¢V3�Ñ��A� ��®>-GÑA� y�®>-�

��¨;� ��� *��GP�=�>,-�

�

a�sak^�]^s���YZZ]~«àks.h%l�x��qsk~º�YZZ«��«º�]^s�_]~m�

�

qsk~ *GH>,�y'@no ���� �ÃÄ�z�{�3YZZ« t�rs «)*�rst��8

_]~�B×Ø>,-z�{|¿ ���� rs�ïw%�P¥��ïwB YZZ^`__ �}�{~-�

7¿P3�y'@B}nU��,�	Ý�rst² _]~ QR|��I�� _]~ 6*�

Pnz6K�-rs�ÙÚÛÜ�+on¤�1�TU��,��I>,-�

�y'@B���R²¢³7¡¢V3�Ñ��A� ��®>-GÑA� y�®>-�

��¨;� ���� *��GP�=�>,-�

�

a�sak^�uà]Z���YZZrkj«\hYZZ«�¹m�

�

¹ ²G> ��� �1&�ÃÄ� ���]^ZàN B��>,-�%B YZZ^`__ ���

¸7¡¢�3��zÞPK�-¾DK�%���� �GP�GP��K�

�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;� ���º�����

]BóËab-�

�

a�sak^�uà]Z���YZZrkj«\yhYZZ«�¹m�

�

¹ ²G> ��� �1&�ÃÄ� ���]^ZàN B��>,-YZZrkj«\hmI�I|��

£¤¿²3ÓHÔ�ÊÐK�¡¢�1&�ÃÄ���>,-�%B YZZ^`__�

��¸7¡¢�3��zÞPK�-¾DK�%���� �GP�GP��

�K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-�

��¨;� ���� *�GP�zÞTUK�-�

�

a�sak^�uà]Z���YZZurkj«\hYZZ«��«º�]^s�_]~m�

�

YZZ« t�rs «)*�rst ^�BQR�¸oU7J%� ��� ��1&�ÃÄ�

� ���]^ZàN B��>,-rs�ïwIP� YZZ^`__ ²O[P7o3÷�êø*�

rs²��P��,I>,-YZZ^`__ ²O[PK�U2rst� _]~ 6*I>,-�

rs�ÙÚÛÜ�+on¤�1�TU��,��I>,-¾DK�%�

���� �GP�GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-�

��¨;� ���º���� ]BóËab-�

�

a�sak^�uà]Z���YZZurkj«\yhYZZ«��«º�]^s�^m�

�

YZZ« t�rs «)*�rst ^�BQR�¸oU7J%� ��� ��1&�ÃÄ�

� ���]^ZàN B��>,-YZZurkj«\hmI�I|�£¤¿²3ÓHÔ�ÊÐ�

K�¡¢�1&�ÃÄ���>,-rs�ïwIP� YZZ^`__ ²O[P7o3�

÷�êø*rs²��P��,I>,-YZZ^`__ ²O[PK�U2rst��

_]~ 6*I>,-rs�ÙÚÛÜ�+on¤�1�TU��,��I>,-�

¾DK�%���� �GP�GP��K�V���¸7¡¢�3�

ü&	�OdP�Ñ��>,-��¨;� ���� *�GP�zÞTUK�-�

�

�

�����������)9*�÷�h�¦§¨;������������

�

a�sak^�YZZ«���YZZ_q\]¹shYZZ«�¹º�YZZujk�q\]¹sm�

�

¹ ²G> ��� B¥��3$�>,���cde%�3����h_aua_m²�

q\]¹s �¥|�����B+,�e%�e%fghijkl�mB÷U�U}��¸��

��� �J�P3÷U�G>'���¬­�®>-S�©ªB����Hd�cd�

e%²íïBK,Q K q\]¹s ��¸��KoK�-íïKcde%��

+on¤�W"P����I-:;©ªI£¤ ��� ²>*BCSP��U2�

]^P3��äå�Ý�}�PT_>-S�ôBÙÚ+õU�=�P7�

¡¢�3YZZ^`__ �®>-�%B YZZ^`__ ��¸7¡¢�3YZZ^`__��®>-�

q\]¹s B��}�GH>,�I�*�K�-¾DK�%���� �GP�GP�

��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���º���� ]BóËab-�

�

a�sak^�YZZ«���YZZkq\]¹shYZZ«�¹º�YZZujk�q\]¹sm�

�

¹ ²G> ��� B¥��3$�>,���cde%�3����h_aua_m²�

q\]¹s �¥|�����B+,�e%�e%fghijkl�mB÷U�U}��¸��

��� �J�P3÷U�G>'���¬­�®>-S�©ªB����Hd�cd�

e%²íïBK,Q K q\]¹s ��¸��KoK�-P7²³�3¹B$��

PK�cde%²��<;@BË±TU��K�o2KoK�-:;©ªI�

£¤ ��� ²>*BCSP��U2]^P3��äå�Ý�}�PT_>-�

S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B YZZ^`__ ��

�¸7¡¢�3YZZ^`__��®>-q\]¹s B��}�GH>,�I�*�K�-�

¾DK�%���� �GP�GP��K�V���¸7¡¢�3ü&	�OdP�

�Ñ��>,-��¨;� ���º���� ]BóËab-�

�

a�sak^�YZZ«���YZZq`««àkshYZZ«�¹m�

�

¹ ²G> ��� B$�>,cde%�e%�}² yn �n* ¹�©ª²�K,�

Q Ke%��
¢��RO>-¨;©ª�3$�>,cde%�¦§f�

h�Ì�j���Y���Z��z> ��� �� P3÷U�G>'���¬­�®>-�

�¨;©ª� ��� � y Ô��B7�³���I3��,e%²�oU,��

¹ ²H%�¡¢� YZZ¹j_qa �®>-¾DK�%���� �GP�GP��

�K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���º���� ]BóËab-¹² ���� �¡¢�¨;©ª� ���� �
¢f��

��IK,-�

�

a�sak^�YZZ«���YZZ`^]uhYZZ«�¹º�YZZ«�rm�

�

���Ë¨;h`^]uakqj_��`j^s]¹][js]à^m-r�*GHP7cde%�X�
¢�

B yº� �H%�ìcP7I�B3��Q K yº� �	¢��ìcP��ÑB ¹»��

IK,¡¢B� ��®P3÷UÅÒ� y�®>Q K¦§$%� ��� ��R3�

÷U�G>'���¬­�®>-cde%�X�
¢��¸��3YZZq`««àkshm�

�¡¢I£�*3e%�¦§f���I>,-�r²G> ��� � y Ô��B�

7�³���I3��,e%²�oU,-�:;©ªI£¤ ��� ²>*BCS�

P��U2]^P3��äå�Ý�}�PT_>-S�ôBÙÚ+õU�=�P7�

¡¢�3YZZ^`__ �®>-�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-�

¾DK�%���� �GP�GP��K�V���¸7¡¢�3ü&	�OdP�

�Ñ��>,-��¨;� ���� *�HdTU��K�7�3¹ºr ² ���� ��

GP��7¡¢�ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZa�]qshYZZ«�¹º�YZZ«�rm�

�

CS�Ë¨;ha�]qsa^s]j_��`j^s]¹][js]à^m-r�*GHP7cde%�X�
¢�

B yº� �H%�ìcP7I�B3��Q K yº� �	¢��ìcP��ÑB ¹»y�

IK,¡¢B� y�®P3÷UÅÒ� ��®>Q K¦§$%� ��� ��R3�

÷U�G>'���¬­�®>-cde%�X�
¢��¸��3YZZq`««àkshm�

�¡¢I£�*3e%�¦§f���I>,-�r²G> ��� � y Ô��B�

7�³���I3��,e%²�oU,-�:;©ªI£¤ ��� ²>*BCS�

P��U2]^P3��äå�Ý�}�PT_>-S�ôBÙÚ+õU�=�P7�

¡¢�3YZZ^`__ �®>-�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-�

¾DK�%���� �GP�GP��K�V���¸7¡¢�3ü&	�OdP�

�Ñ��>,-��¨;� ���� *�HdTU��K�7�3¹ºr ² ���� ��

GP��7¡¢�ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ[à¹j[sàkhYZZ«�¹º�YZZ«�rm�

�

r�»�y��I���Zà^�s�[jka�IP��¹���'0P7�������R3÷U�G>�

 260



'���¬­�®>-:;©ªI£¤ ��� ²>*BCSP��U2]^P3�

��äå�Ý�}�PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`_�

�®>-�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%���� ��

GP�GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-���

¨;� ���� *�HdTU��K�7�3¹ºr ² ���� �GP��7¡¢�ü&	�

�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ]~«_îhYZZ«�¹º�YZZ«�rm�

�

¹��Á�r��¹�²#Ko2�r��#�²!B R�¥n���3!B R�¥Ko��

YZZsk`a �®P3�¥*���²+U2 YZZ¹j_qa �®>-S�ôBÍÎ%�TU�

PK��*��²��-�%B�YZZ^`__���¸7¡¢�3YZZ¹j_qa �®>-�

¾DK�%���� �GP�GP��K�V���¸7¡¢�3ü&	�OdP�

�Ñ��>,-��¨;� ���� *�HdTU��K�7�3¹ºr ² ���� ��

GP��7¡¢�ü&	�OdP�Ñ��>,-�

�

a�sak^�uà]Z���YZZN[j[\ah`^q]r^aZ�[\jk�à«º�YZZ«�¹º�YZZ«�rº�YZZ«�\m�

�

¨;©ª� �D�¡�¢£�� -à«��¨;�¤¥�z>-h¹�à«�rm�»�

\ I� ¨;©ª�¢£>,-¹º�rº�\��3YZZ«�t��	Ý��¸,-�

�%ü&	¦§�¬��³��K��*`±-��¨;� ���º���� ]B�

óËab*+,-K�3�
yy �*�3à«�»�y¨©��3��� 
§/�X��

¨;ËB3à«�»��y¨�©��3�����$��¨;ËBÊËTU��R3�

�y Å��fg²�ÊË*+,-J%�L/)�	DE�*fg²ª«�

PK�Q B`±²íï-�

�

a�sak^�YZZ«���YZZk[j[\ah`^q]r^aZ�[\jk�à«º�YZZ«�¹º�YZZ«�rm�

�

¨;©ª� �D����>,-¬­B£¤¨;²¢£TU��U23�

¨;©ª� ��� ¡�'���¬­�®P3q¥noK�U2 YZZ^`__�

�®>-7¿P3}�®>¿�*3��äå�Ý�
§��ÐK�7�3�

MNOP�* YZZ[à«îhm�S�>,íï²+,-�%ü&	�¦§�¬��

�³��K��*`±-�

�

�

�����������)�*����� Ë�	¢�
¢¨;������������

�

a�sak^�YZZ«���YZZà¹¹qashYZZ«�¹º�YZZujk�um�

�

¹ ²G> ���� B���3cde%fg u�L'®2�u6K�	¢�ïw�

�
�7X�
¢�z> ���� ��R3÷U�G>'���¬­�®>-�

:;©ªI£¤ ���� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�

�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%����� �G�

P�GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-�

��¨;� ���� ¯Ë*+,7�3¹²ÆÑ� ��� �GP��7¡¢��

ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZà^qashYZZ«�¹º�YZZujk�um�

�

¹ ²G> ���� B���3cde%fg u�L'®2�u~	¢�ïw�

�
�7X�
¢�z> ���� ��R3÷U�G>'���¬­�®>-�

:;©ªI£¤ ���� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�

�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%����� �G�

P�GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-�

��¨;� ���� ¯Ë*+,7�3¹²ÆÑ� ��� �GP��7¡¢��

ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZà^qasyhYZZ«�¹º�YZZujk�um�

�

YZZà^qashm�I�°£¤*+,²3±OP7X�
¢�Lïwno�

cde%fg u�L'®2²�R²nU��,-�

YZZ[\j^rahYZZà^qash¹º�kj^³mº�kj^³m�IVµ*+,-�

u ² ¹ �{���e%fg*+U23��Ô�G> ��� �÷�66®>-�

:;©ªI£¤ ���� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�

�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%����� �G�

P�GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-�

��¨;� ���� ¯Ë*+,7�3¹²ÆÑ� ��� �GP��7¡¢��

ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ[\j^rahYZZ«�¹º�YZZujk�um�

�

¹ ²G> ���� Bu6U,���	¢�ïwB¥��3cde%fg u��

L'®2�^´��µT�7	¢�
¢�z> ���� ��R3÷U�G>�

'���¬­�®>-:;©ªI£¤ ���� ²>*BCSP��U2]^P3�

��äå�Ý�}�PT_>-S�ôBÙÚ+õU�=�P7¡¢�3�

YZZ^`__ �®>-�%B YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-�

¾DK�%����� �GP�GP��K�V���¸7¡¢�3ü&	��

OdP�Ñ��>,-��¨;� ���� ¯Ë*+,7�3¹²ÆÑ� ��� ��

GP��7¡¢�ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ]^sakqa[hYZZ«�¹º�YZZ«�rm�

�

¹ I r �e
¢�z> ���� ��R3÷U�G>'���¬­�®>-�

:;©ªI£¤ ���� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B�

YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%����� �GP�G�

P��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���� ¯Ë�7�3¹ºr ²ÆÑ� ��� �GP��7¡¢�ü&	�OdP�

�Ñ��>,-�

�

a�sak^�YZZ«���YZZ`^]à^hYZZ«�¹º�YZZ«�rm�

�

¹ I r �f
¢�z> ���� ��R3÷U�G>'���¬­�®>-�

:;©ªI£¤ ���� ²>*BCSP��U2]^P3��äå�Ý�}��

PT_>-S�ôBÙÚ+õU�=�P7¡¢�3YZZ^`__ �®>-�%B�

YZZ^`__ ��¸7¡¢�3YZZ^`__ �®>-¾DK�%����� �GP�G�

P��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-��¨;��

���� ¯Ë�7�3¹ºr ²ÆÑ� ��� �GP��7¡¢�ü&	�OdP�

�Ñ��>,-�

�

a�sak^�YZZ«���YZZq`Yskj[shYZZ«�¹º�YZZ«�rm�

�

¹ I r �¶
¢�¹Bu6U rBu6U��K�ïw��z> ���� ��R3�

÷U�G>'���¬­�®>-:;©ªI£¤ ���� ²>*BCSP��

�U2]^P3��äå�Ý�}�PT_>-S�ôBÙÚ+õU�=�

�P7¡¢�3YZZ^`__ �®>-�%B YZZ^`__ ��¸7¡¢�3YZZ^`__�

�®>-¾DK�%����� �GP�GP��K�V���¸7¡¢�3�

ü&	�OdP�Ñ��>,-��¨;� ���� ¯Ë�7�3¹ºr ²ÆÑ��

��� �GP��7¡¢�ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ[jkZhYZZ«�¹m�

�

¹ ²G> ���� Bu6U,ïw%�®>-�%B�YZZ^`__ ��¸7¡¢�3�

y �®>-��äå�Ý�}�e0PK�-¾DK�%����� �GP��

GP��K�V���¸7¡¢�3ü&	�OdP�Ñ��>,-�

��¨;� ���� ¯Ë�7�3¹²ÆÑ� ��� �GP��7¡¢��

ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ_]shYZZ«�¹m�

�

¹ ²G> ���� Bu6U,	¢�BO[>,L'®2%�kf�®>-�

�%B�YZZ^`__ ��¸7¡¢�3y�®>-��äå�Ý�}��

e0PK�-¾DK�%����� �GP�GP��K�V���¸7�

¡¢�3ü&	�OdP�Ñ��>,-��¨;� ���� ¯Ë�7�3�

¹ ²ÆÑ� ��� �GP��7¡¢�ü&	�OdP�Ñ��>,-�

�

a�sak^�YZZ«���YZZ_[~jh[\jk��¹^j~aº�]^s�s\m�

�

¹^j~a*GH>,·ø��y'@no%l¸l;�¦ 	¬��	 ����&�¹¬DE�

�	Ý;	­�z�{�3�É¸ L@º)»2�Ë��3¼}�s\�çÅ�O[>,½OL'

®2
¢�z>����� �� P3÷U�G>'���¬­�®>-ÙÚ+õU�¡¢²�

YZZ^`__��®>-�y'@z�{�BHIP7¡¢�ü&	��ý	
�Od>,-�

�

a�sak^�YZZ«���YZZ_[~[h[\jk��¹^j~aº�]^s�s\m�

�

¹^j~a*GH>,·ø��y'@no%l¸l;�¦ 	¬��	 ����&�¹¬DE�

�	Ý;	­�z�{�3�É¸ L@º)»2�Ë��3¼}�s\�çÅ�O[>,¾f½O

L'®2
¢�z>����� �� P3÷U�G>'���¬­�®>-ÙÚ+õU�¡¢

²�YZZ^`__��®>-�y'@z�{�BHIP7¡¢�ü&	��ý	
�Od>,-�

�

a�sak^�YZZ«���YZZ_[~~h[\jk��¹^j~aº�]^s�s\m�

 261



�

¹^j~a*GH>,·ø��y'@no%l¸l;�¦ 	¬��	 ����&�¹¬DE�

�	Ý;	­�z�{�3�É¸ L@º)»2�Ë��3¼}�s\�çÅ�O[>,¿|½O

L'®2
¢�z>����� �� P3÷U�G>'���¬­�®>-ÙÚ+õU�¡¢

²�YZZ^`__��®>-�y'@z�{�BHIP7¡¢�ü&	��ý	
�Od>,-�

�

�

 262



 263



 264



 265



 266



 267



 268



 269



 270



 271



 272



 273



 274



 275



 276



 277



 278



 279



 280


