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

�������� �������� ����� � ! "�#����"���� $ ���"���� #����" $ %&�"'(��##� (( 
)*+, -./0/12 +3 45+*6 , 6/.+ 78)89.5*440::- , 6 4-3 ;+0 45+*0//66 46< 663 /6=663
*1>< 044? +3@-:< 06 = +>/0-3 .5/-3 .5*440::6.03 A )6:65/6 .50/-3.03 0/4-3?04-3
+=04.-:540 /5 :+4 +3@-:< 6*6=+*//036 B C3@-:< 0-3 :04?.40 =*+, -./003 .55:55 DE
>6*, +0/54/->/?;?? F.+/0G-<+/H , 6 +==0< 04=?0;?.0*, 6 A C3@-:< 04/6 466 IEJ =049
/-04/? , 6 >6*, +0/5.404/6 , 6 +==0< 04=?0;?.0*, 64/6 .5<<64/6.03 KIJ =04/-04/? A
L+4 , 55/5/ =6>+0>03 ;60.-5.4003 M /5:- .141< ??3 6=56 B
N 00< -03-3 =6:65/54=?0;? &� OP !Q ! � #� OR !PP S����  '
N6:0/4- .+:< - 4-5*66; 04/6 +3@-:< 04/6 B

TUVUWX Y
76*.64/-::663 4-5*66;63:60406 54.+<54;-*..+, 6 Z L?*, -4/-:< ?44? +3 633-//536
, +5..+ 6.40+ +< 06 [ \ ] [ ^ ] ___] [ ` F, 55*04+:<5/H 4-.? 54.+<5.406 a \ ] a^ ] ___] ab
F<55/ 4+:<5/H A c5.03 6.40+ +< 6 ;+0 +::6 , +.+ /+40 /60 -=?/+40 M 46<+03 .5.03
54.+<54 A d4.+<54/-3 /+/5546*;+/ 466G663 6.40++< 0-3 /60 60-<< 03 , +>G-//59
, -3 54.+<54/-3 /+/5546*;+04/6 [e f 9 M gh9 , 6 e gi 9+= -*66/0+0::6 A 840< -*.0.9
40 4??332/
[ \ [e f [^ j a\
e gi [^ gh [k j a^
a \ [e f e gi a^ j ak

;+0G663 .5;6/6 ;-*..+36

A2A1 A3

P2P1

AND

AND

P3

OR

L?*, -4/-:< ?::? ;+0G663 45+*0//66 .6>G-3:604/6 =??//-:1? A 834033?.03 ;+0G663
.141? M +3.+ 633-//5 54.+<54 a /+40 ;60 -=?/+40 633-/5::6 6.40++< 6, +5.+:9

D



:6 A 7+04-.40 ;+0G663 .141? M < 0::? 6.40++< 6, +5.+0::6 633-//5 54.+<54 a +:040
/+40 A � 0/.? +;6/ .5<<63.03 =??//-:1/11=03 60.6;66/0;554:5+.6/ F=6>0<<649
46 /6=65.4-446H� L+4 46< 6::6 ;-*.+::6 /->G??3 54-0/6 .14-:1, ? F-*0 54.+<5.9
404/6H M < 0/-3 =??//-:1 .6336//6040 /+/-5//66 <6>G+::040<<63 /->+..664/0�
FN 0>, - Z N+040.+ 6, 63 <55//66 /0:6.40�H

TUVUWX �

� 60, 6 , 6 � 6//0 :-0..0;?/ -*0.+*.5040::6 =6:0.+0::6 A c5<=0.03 *6.-3/-:-- +< 06
/+*3-, 663 M <5//6 40//-3 :6=40::- /5:-- *00/6 Z +3.+ =6:0.6/ , 6-//5 *-0:54/0� )14/11.2
.5<=0.03 *6.-3/6< 663 1>/? .+*.-63 /+*303�
�5/6 :6=406 , 6 455330//-:- -=?G-/-*< 0304/03-3 75*03@03 .+3- , +.6 *6/.604--
:64/-3 34 A )�79+3@-:< 63 F=6*/0/0+303@ =*+� :-< H < 6>G+::040<< 63 /->+..664/0 Z
�33-//5 � =+40/00; 04/6 .+.+3604:5.56 � \ ] � ^ ] ___] �` A N+0.+ :5;5/ F=6:0.6/H , 6.66
.6>/--3 , +5..++3 40/-3 M -//? .5<<63.03 , +5.+3 45<<6 +3 46< 6� 74 A +3.+
+:-< 6446 +40/54 .6>/--3 03G-.40, +5..++3 � , 6 	 4 A- A 
�� � � � 
� � �� � F�5+< B
c+3--3 *00//?? 4004 ;64/6/6 ;603 �.1::?� /60 �-0� AH c+3--3 .+<=+3-3//0-3 4636::09
3-3 .5;654 *00//?? M 40353 -0 /6*;0/4- :66/06 1.40/1 04.+>/604/6 400*/1< ?.66;0+/6 M
.53>63 .+3--3 /+0< 03/6 4-:; 0?? .5;65.4-4/6 A
� 0> 03 60.6;66/0;554:5+..663 +3@-:< 6 .55:55�

TUVUWX �

� 6:56040/ +//66 < 6/.6::- <5.663 =6:, +3 .0*, +, 6 M <5//6 :-3/+.+3--446 +3 6�9
4+:55//03-3 �E .0:+3 =603+*6, 6 < 6/.6/6;6*+0::- A )??/?/ , ?//?? .60.-3 <553
=60/40 .0*, 6/ .+/003 M <5//6 40:/0 4035::6 +3 :0063 =6:, +3 .0*, +, 6 , 6 40353 =0/?040
.6*406 =+04 +46 3004/? A � 003=? =??/?/ +=/0<+0G6 <5.663 +/-//6;0-3 .0*, +, -3

K



/?*.-149=603+945>G-//6 A � ??*0//-:-/ , +.604-::- .0*, 6::- /?*.-14< 0/63 �� , 6 =539
30/4-/ 4-3 =603+3 � � A � 0/-3 ;6:0/4-/ +=/0< 66:04-3 .0*, 6.+.+ -:< 63 <5.6640�
74 A 40353 =0/?040 ;6:0/6 .0*, 6, +5.+4/6 � ] � ] ___] e +46, +5..+ � 4 A- A 
��� � � ��
, 6 
�� �� +3 < 6>G+::040<< 63 455*0 A
c503.6 ;66/0;6 +3@-:< 6 +3�

TUVUWX �

d:.+6;6*55G-4/6 466=55 6:0-39*-/.0.53/6 M , +.6 :6>, +0//66 � 663 645..60::-
>1;?3 /6>G+3 -:--3? 6:@+*0/< 03 M , +.6 *6/.604-- ��79+3@-:< 63 =+:13+< 04-446
6, 6446 	 
� � A � 0/-3 ;+0/ .?1//?? :6>, 66 >1;?.4-40�
76*.64/-:- -*0/1 04-4/0 �)9/?1G-::04/? +3@-:< 66 ��7  M , +3.6 ;+0 *6/.604/6 -=?G-9
/-*< 0304/04-::? 75*03@03 .+3--::6 =+:13+< 04-446 6, 6446 � 
� � A ��79+3@-:< 63
.++G654 ��7 Z036 F/4 A :+ +@04036 :654-..-036 M , +/.6 .5;66;6/ ��79.+3--3 /+0< 039
363H ;66/00 6, 63 
� 
� ��k A � 044? 6, 6446 ;+0/ *6/.604/6 ��7 Z03� 83/? <55/ �)9
/?1G-::04-/ +3@-:< 6/�

� �� 
��	���������

DA c6>G-.463 .0:=60:0, 66 +3 +46::04/535/ +>, -:<+03/0.0:=60:553 M, +446 /?1/10
*6/.604/6 46:6= -*?03-3 �� �79+3@-:< 6 <6>G+::040<<63 /->+..664/0 A ) 04/?
.0:=60:0, 6/ =6*-<<554, ?*, -4/1.4--3 300G-3 60.6;66/0;554:5+..0-3 Fg 9
:5+.6/H = -*54/--::6 B C>, -:< 0-3 60.6;66/0;55G-/ +;6/ 4-5*66;6/ Z
� ��� �
� �
� \��

� � ��`

� ^ � �� � ���k � ��` �
�� `
� ! ��`
�
< 044? � +3 ;6.0+ � " � " � A

K A #66G0 .0-:-3 $ � %&` '` (� ) �* /53304/6;6 =03+65/+<66//0 4-.? 75*03@03
.+3- A � 0/.? +;6/ .+3-0G-3 60.69 , 6 /0:6;66/0;55G-/� C;6/.+ 3- .-4.-3??3
;-*/60:5.-:= +0406�

+,-./ 0 123 .4 5-678899::7494 .4;9:/ < = > .8< 97 679:? 8-4498< @

�



� A � ??*0/? 4-5*66;63 M .0-:-3 %�� � (� � %& ] '*� * /53304/6;63 4/63G6*G09
< 6::04-3 75*03@03 .+3--3 60.6;66/0;554 =6>0<<6446 /6=65.4-446 412/9
/--3 =0/55G-3 � �53./0+36 A
FC>, - Z )6>0<<6/ /6=65.4-/ .+3--3 60.6;66/0;55G-3 .6336:/6 +;6/ 4-::9
604-/ 412//--/ M , +/.6 .55:5;6/ /53304/-//6;663 .0-:--3 A 76*.64/-:- M < +39
/6.+ -G-4/6.604/6 �=11>.?041?� 365>6::663 .+3- /6*;0/4-- /?< ?3<5+9
/+04-3 412//--3 .?40//-:113 M , 6 <+3/6.+ 400*/+6 .5>53.03 =11>.?04113
.55:55 AH

5

43

21

0

ok

a/#,R

#/#,L

</<,L a/#,L

#/#,R

#/#,L

</<,L

a/a,R
b/b,R

#/#,L
</<,L

b/#,R

b/#,L

a/a,L
b/b,L

a/a,R
b/b,R

� A F6H C4+0/6 M -//? .60..0 4??332::04-/ .0-:-/ .55:5;6/ :5+..663
fi �� � 
� � ��

F� H C4+0/6 M -//? .60..0 .+3/-.4/0//+< 6/ .0-:-/ .55:5;6/ :5+..663 )A
FN 0>, - Z � 0/-3 /->+..60/6 , ?4-3314< -3-/-:< 0? /533-/�H

I A C :.++3 � < 0.? /6>6346 .0-:0:5+..6 F-*0/1 04-4/0 .0033+4/6;06 +;6/ :5+.6/
� � e a M a �a [� � M , 3- AH A �63+/663 M -//? .0-:0 [ +3 � 9/?1G-::03-3 M , +4
[ .55:55 :5+..663 � , 6 < 0.? /6>6346 .0-:0 	 � � ;+0G663 =+:13+< 049
-4/0 =6:65//66 [ Z.40 A F� -*. A 	 �
�[ AH � 0.40 ;66G0<<- M -//? =6:659
/54�53./0+3 60.6;66/0<54 +3 =+:13+< 03-3� � 0.4-0 -40< A *00/? M -//? 4-3
/0:6;66/0<54 +:040 = +:13+< 03-3�

� A 7+G04/6 4-5*66;6/ ;?0//--/ Z
6H L+4 [ +3 �)9/?1G-::03-3 .0-:0 , 6 [ � a M 3003 a � e a A

�



� H L+4 [ +3 �)9/?1G-::03-3 .0-:0 M 	 � e a , 6 [ �
� 	 M 3 003 <124 	 +3
�)9/?1G-::03-3 A
FN 0>, - Z )+:13+< 04/-3 =6:65/54/-3 +< 0360455G-/ AH

� A 7 0-G?<<- M -//? -=?G-/-*< 0304/03-3 75*03@03 .+3- ;+0G663 6036 <5539
/66 G-/-*< 0304/04-.40 A � 0.4-0 /?< ? *00/? +4+0//6< 663 M -//? a � e a �

� A C4+0/6 M -//? :5+..6 e a +3 45:, -//5 1>G04/-0G-3 , 6 :-0..654/-3 45>/--3 B
FN 0>, - Z C :-/6 M -//? < -0::? +3 -=?G-/-*< 0304/04-/ 75*03@03 .+3--/ � � , 6
� � M , +/.6 /53304/6;6/ .0-:-/ [ , 6 	 =+:13+< 04-446 6, 6446 , 6 <5+G+4/6
;64/66;6/ 1>G04/-9 , 6 :-0..654.+3--/ AH #5+.63 -0 /0-G-/? +:-;63 45:, -/53
.+<=:-< -3/+03303 45>/--3 A � 0> 03 ;60.-5/--3 /2*< ?/??3 1*0/-//?-44?
/+G04/66 /?< ? +< 03604554�

� A C :-/ < 6/.54/-:-;6 <6/-< 66/0..+ )65: 8*G24 M , +.6 63/66 :5-3/+, 6 1< 9
=?*0 < 660:< 66 A� 6:56040/ 455330/-::6 :1>0<<?3 < 6>G+::04-3 *-0/03 .60..0-3
1:0+=04/+, -3 .65//6 M ; 0-*60:-< 6//6 .50/-3.663 54-6<=663 .-*/663 46< 649
46 .65=53@0446 A � 035::6 +3 >1;03 /->+.64 6:@+*0/< 0 M , +.6 *6/.604-- � 6< 0:9
/+303 .->? F�� H +3@-:< 63 A N+0/.+ >12G13/?? 6:@+*0/< 0640 *-0/03 45539
30//-:5446� )-*54/-:- B
FN 0>, - Z )+:13+< 04-/ =6:65/5.4-/ A 7?1G-33? �� 9;-*..++3 400/? =55/9
/5;6/ .66*-/ M <5//6 6336 300::- 3 003 455*-/ =603+/ M -//-0 < 6/-< 66/0.+3
*-0//0 ;+0 .5:.-6 300G-3 .65//6 AH

DE A � 0.? +3 45+40..040 e a 9/?1G-::0404/? +3@-:< 04/6� � 044? .?1/?3323 /0:63/-049
46 ;+0/ /2*< ?/? 400>-3�

I


