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

����� ���� � ������  !��"���

#$�� %�&��'�( #))*

+,-./012-3/,
45 6789 7: 97;<=8 >5:7?6<9>75 5@9A7?B8 6 @88<C@8 <?@
8@5; >5 D<EB@98 7: >5:7?6<9>75 9F<9 >8 579 67;>G@;
7? 6 >H@; A >9F 9F@ E759@59 7: 79F@? D<EB@98 ;I?>5C
9?<586 >88>75 J KF>8 F7L;8 75 6 <E?7 L@M@L N@ JC J 9F@ >5O
9@?5@9 P A >?@L@88 E766I5>E<9>758Q <8 A@LL <8 75 6 >E?7
L@M@L N@ JC J E766I5>E<9>75 A >9F>5 D?7 E@887?8 P E766IO
5>E<9>75 R@9A@@5 < D?7 E@887? <5; @H9@?5<L ;@M>8@8Q J
K7;<= 6 @88<C@8 >5 A >?@L@88 E766I5>E<9>75 <?@ 8@59

>5 < 6 <55@? AF@?@ @<EF <E9>M@ E766I5>E<9>75 EF<5O
5@L E<??>@8 @H<E9L= 75@ SE75M@?8<9>75T J KF>8 <DD?7<EF
E<5 R@ >6D?7M@; E758>;@?<RL= R= < EL@M@?L= ;@8>C5@;
RI9 876 @9>6@8 ?<9F@? E76DL>E<9@; EF<55@L 8F<?>5C
8EF@6 @ N5@9A7?B E7;>5CQ J KF@ <DD?7<EF >8 M@?= 5@A
<5; >8 89>LL >5 >98 D>75@@?>5C DF<8@ J U7?L;A >;@ 75L= <
F<5;:IL 7: D<D@?8 >5 5@9A7?B E7;>5C A@?@ DIRL>8F@;
=@<?

2001
7? R@:7?@ P

8
D<D@?8 >5

2002
P
23
D<D@?8 >5

2003
<5; 7M@?

25
D<D@?8 <L?@<;= >5 9F@ G?89 F<L: 7:

2004 V N<EE7?;>5C 97 9F@ ;<9<R<8@ ;@M@L7D@; R= W JX7@99@?8Q J KF@ G?89 E75:@?@5E@ 75 Y@9A7?B Z7;>5C
<5; <DDL>E<9>758 >8 8EF@;IL@; :7? K?@597 P 49<L= [D?>L
\]]^ J W@8@<?EF >597 5@9A7?B E7;>5C >8 C?7A >5C :<89 P
<5; _ >E?787:9 P 4`_ <5; 79F@? E76D<5>@8 F<M@ ?@O
8@<?EF 9@<6 8 AF7 <?@ ?@8@<?EF>5C 9F>8 5@A G@L; J [
:@A [6@?>E<5 I5>M@?8>9 >@8 Na?>5E@975 P _ 4K P Z<L9@EF
<5; `@?B@L@= Q F<M@ <L87 @89<RL>8F@; ?@8@<?EF C?7ID8
>5 5@9A7?B E7;>5C J
KF@ F7L= C?<>L >5 5@9A7?B E7;>5C >8 97 DL<5 <5; 7?O

C<5>8@ N>5 <5 <I976 <9@; :<8F>75Q 5@9A7?B b7A N9F<9
>8 <LL7A@; 97 I9>L>8@ 5@9A7?B E7;>5CQ >5 < :@<8>RL@ 6 <5O
5@? J U >9F < :@A ?@E@59 @HE@D9>758 c^d 6 789 EI??@59
?@8@<?EF ;7@8 579 =@9 <;;?@88 9F>8 ;>e EIL9 D?7RL@6 J
KF@ 6 <>5 E759?>RI9>75 7: 9F>8 D<D@? >8 97 D?7M>;@

5@A L>5B8 R @9A@@5 Y@9A7?B Z7;>5C <5; E76R>5<O
97?>E8 J 45 9F>8 D<D@? A@ A >LL @L<R7?<9@ 75 876 @ ?@O

6 <?B8 >5 cf P gd J U@ A >LL 8F7A 9F<9 9F@ 9<8B 7: ;@8>C5O
>5C @e E>@59 89?<9@C>@8 :7? >5:7?6 <9>75 5@9A7?B b7A
N5@9A7?B E7;>5C Q >8 EL78@L= L>5B@; 97 ;@8>C5>5C @??7?
E7??@E9>5C E7;@8 J KF>8 L>5B >8 8I?D?>8>5C 8>5E@ >9 <DO
D@<?8 @M@5 >5 5@9A7?B8 AF@?@ 9?<586 >88>75 6 >89<B@8
5@M@? F<DD@5 h W@E<LL 9F<9 9?<;>9>75<LL= @??7? E7?O
?@E9>75 P >8 6 <>5L= I8@; 97 ?@E7589?IE9 6 @88<C@8 9F<9
F<M@ R @@5 8E?<6RL@; ;I@ 97 I5B57A5 N?<5;76 Q @?O
?7?8 J KFI8 @??7? E7??@E9>5C E7;@8 E<5 R@ I8@; 97 87LM@
5@9A7?B b7A D?7RL@6 8 @M@5 >5 < 8@99>5C AF@?@ @??7?8
<?@ <88I6 @; 97 R@ >5 8>C5>GE<59 7? >??@L@M<59 J
49 8F7IL; R@ D7>59@; 7I9 9F<9 9F@ >;@< 7: L>5BO

>5C Y@9A7?B Z7;>5C <5; i??7? Z7??@E9>5C Z7;@8 N>5
< E759@H9 AF@?@ 5@9A7?B8 YjK <?@ <88I6@; 97 R@
@??7?O:?@@Q A<8 <L?@<;= D?@8@59@; >5 ckd J 45 9F>8 D<D@?
Z<> <5; l@I5C 7R9<>5@; 5@9A7?B C@5@?<L>8<9>758 7:
9F@ m<6 >5C R7I5; P 9F@ n>LR@?9Oo<?8F<67M R7I5; P
<8 A@LL <8 9F@ 8>5CL@975 R7I5; :7? EL<88>E<L @??7?O
E7??@E9>5C E7;@8 J

pqr stu32 30rt t,0 3-u v3,w -/ x/.w sy
z1vr. {

KF@ <>6 7: 9F@ 8@E9>75 >8 97 >LLI 89?<9@ 876 @ 7: 9F@
R<8>E >;@<8 >5 5@9A7?B E7;>5C J K7 >LLI89?<9@ 9F@ ?>EFO
5@88 7: 9F@8@ >;@<8 A@ A >LL 8F7A 9F<9 87LM>5C 9F@ b7A
D?7RL@6 :7? E@?9<>5 8>6DL@ 5@9A7?B8 P 6 <9F@6 <9>E<LL=
>8 @|I>M<L@59 97 < D?7R L@6 9F<9 DI}}L@; iIL@? <5;
A<8 G?89 87LM@; :ILL= <L6 789

200
=@<?8 L<9@? h ~ >?89

E758>;@? 9F@ :7LL7A >5C 5@9A7?B �

�



x y

S(x,y)

r: y r: x
GCI?@ �

KF@ 9<8B >8 97 8@5; 9F@ 6 @88<C@
x
:?76 9F@ IDD@?

L@:9 57;@ P 97 9F@ L7A@? ?>CF9 57;@ L<R @LL@;
r : x

N>5;>O
E<9>5C 9F<9 9F@ 57;@ >8 ?@|I>?@; 97 ?@E@>M@

x
Q <8 A@LL

<8 97 8@5; 9F@ 6@88<C@
y
:?76 9F@ IDD@? ?>CF9 57;@ P

97 9F@ L7A@? L@:9 57;@ L<R@LL@;
r : y

J �IDD78@ 9F@ 6 @8O
8<C@8 R@L75C 97 < G5>9@ <LDF<R@9

A = {1, 2, . . . n}
J 4:

9F@ 9A7 6@88<C@8 <?@ 8@59 <8 >5 7?;>5<?= ?7I9>5C N<8
I8@; 75 9F@ A7?L; A >;@ A@R 7? >5 <5 7?;>5<?= A >?@O
L@88 5@9A7?BQ 9F@?@ >8 < ;@<; L7 EB <L75C 9F@ 6 >;;L@
EF<55@L AF@?@ 6 @88<C@

x
<5; 6@88<C@

y
A>LL EL<8F J

4: >589@<; A@ 8@5; 9F@ 6 @88<C@
sx,y = S(x, y) ∈ A9F?7ICF 9F@ 6 >;;L@ EF<55@L P >9 >8 579 F<?; 97 8F7A

9F<9 9F@ D?7RL@6 >8 87LM<R L@ >: <5; 75L= >: 9F@ 6<9?>H
(si,j)i,j∈A

:7?6 8 < L<9>5 8|I<?@ N?@E<LL 9F<9 < L<9>5
8|I<?@ 7: 7?;@?

n
>8 <5

n × n
6<9?>H A >9F @59?>@8

1, 2, . . . n
<DD@<?>5C @H<E9L= 75E@ >5 @<EF ?7A <5; >5

@<EF E7LI65Q J U@ E<5 57A L>5B 9F>8 7R8@?M<9>75 97
A7?B R= iIL@? h Z758>;@? 9F@ :7LL7A >5C @H9@58>75 7:
9F@ D?@M>7I8 b7A D?7RL@6 �

x y

S(x,y)

x y

T(x,y)

r: x,y r: x,y r: x,yr: x,y r: x,y GCI?@
\

Y7A 9F@ 9<8B >8 97 8@5; 9F@ 6 @88<C@
x
<5; 9F@ 6 @8O

8<C@
y
97 @<EF 7: 9F@ GM@ 57;@8 <9 9F@ R79976 J K7 ;7

9F>8 @<EF 7: 9F@ 6 <9?>E@8
{sx,y}

<5;
{tx,y}

6I89 P <EO
E7?;>5C 97 9F@ D?@M>7I8 7R8@?M<9>75 P R @ L<9>5 8|I<?@8 J
m7A@M@? P 9F@ L<9>5 8|I<?@8 6I89 <L87 R @ 7?9F7C75<L
> J@ J >: A@ <?@ C>M@5 9F@ M<LI@

s ∈ A
7: 9F@ @59?=

sx,y<5; 9F@ M<LI@
t ∈ A

7: 9F@ @59?=
tx,y

P 9F@ M<LI@8 7:
x<5;

y
6I89 R@ I5>|I@L= ;@9@?6 >5@; J KFI8 P A@ 579>E@

9F<9 �

���� ������� � KF@?@ >8 < 75@O97O75@ E7??@8D75;@5E@
R@9A@@5 87LI9>758 97 9F@ b7A D?7RL@6 >5 GCI?@
\ A >9F <LDF<R@9

A
<5; D<>?8 7: 7?9F7C75<L L<9>5

8|I<?@8 7: 7?;@?
|A|
J

KF@ D?7RL@6 7: ;@E>;>5C AF@5 9F@?@ @H >89 8IEF 9A7
7?9F7C75<L L<9>5 8|I<?@8 F<8 <5 >59@?@89>5C F>897?=J
iIL@? B5@A NE J

1780
Q 9F<9 9F@?@ A<8 57 7?9F7C75<L

�<9>5 8|I<?@ 7: 7?;@?
2
<5; F@ B5@A E7589?IE9>758

AF@5
n
>8 7;; 7? ;>M>8>R L@ R=

4
J `<8@; 75 6IEF

@HD@?>6 @59<9>75 P iIL@? E75� @E9I?@; 9F<9 7?9F7C75<L
�<9>5 8|I<?@8 ;>; 579 @H >89 :7? 7?;@?8 7: 9F@ :7?6
4k + 2, k = 0, 1, 2, . . .

J 45
1901

P n<8975 K<??= D?7M@;
NR= @HF<I89>M@ @5I6@?<9>75 7: 9F@ D788>RL@ E<8@8Q
9F<9 9F@?@ <?@ 57 D<>?8 7: 7?9F7C75<L �<9>5 8|I<?@8
7: 7?;@?

6
O <;;>5C @M>;@5E@ 97 iIL@? �8 E75� @E9I?@ J

m7A@M@? P >5
1959

P a<?B@? P `78@ <5; �F?>BF<5;@ A@?@
<RL@ 97 E7589?IE9 9A7 7?9F7C75<L L<9>5 8|I<?@8 7: 7?O
;@?

10
<5; D?7M>;@; < E7589?IE9>75 :7? 9F@ ?@6 <>5>5C

@M@5 M<LI@8 7:
n
9F<9 <?@ 579 ;>M>8>R L@ R=

4
N7: E7I?8@ P

@HE@D9>5C
n = 2

<5;
n = 6

Q J ~?76 9F>8 >9 :7LL7A 8 �

���� ������� NE7?7LL<?= 97 9F@ 87LI9>75 97 iIL@? �8
|I@89>75 Q � KF@ b7A D?7RL@6 >5 GCI?@ \ F<8 <
87LI9>75 >: <5; 75L= >: 9F@ I5;@?L=>5C <LDF<R@9
;7@8 579 F<M@

2
7?

6
@L@6@598 J

KF@ b7A D?7RL@6 >5 GCI?@ \ 6 >CF9 R@ E758>;@?@;
876@AF<9 �I55<9I?<L � F7A@M@? 9F@ L>5B 97 7?9F7C75<L
L<9>5 8|I<?@8 >8 <L87 M<L>; :7? M@?= 5<9I?<L :<6 >L>@8
7: 5@9A7?B8 J KF@ 6IL9>OE<89 D?7RL@6

N2,4,2
;@G5@;

R@L7A F<8 :7? @H<6DL@ ?@E@59L= R @@5 8F7A5 97 R@ @8O
8@59><LL= @|I >M<L@59 97 iIL@?8 |I@89>75 c�d J

\



�r-x/.w 2/03,� t,0 3-u v3,wu -/ r../.
2/..r2-3,� 2/0ru
KF@ 9<8B 7: E7589?IE9>5C 7?9F7C75<L L<9>5 8|I<?@8 E<5
R@ 8@@5 <8 < 8D@E><L E<8@ 7: E7589?IE9>5C @??7? E7??@E9O
>5C E7;@8 J KF@?@ >8 P :7? @H<6DL@ P < 75@O97O75@ E7??@O
8D75;@5E@ R@9A@@5 7?9F7C75<L L<9>5 8|I<?@8 7: 7?;@?
|A|

<5;
(4, |A|2, 3) |A|

O<?= @??7? E7??@E9>5C E7;@8 J �
Y@H9 E758>;@? 9F@ b7A D?7RL@6 �

x,y

r: x,yr: x,y r: x,y r: x,y r: x,y r: x,y r: x,yr: x,yr: x,y r: x,y

B CA D E

GCI?@ �

[88I6 @ @<EF EF<55@L >5 9F>8 6IL9>OE<89 5@9A7?B F<8
9F@ E<D<E>9= 97 E<??= 75@ 6 @88<C@ ND? J I5>9 9>6 @Q J
[ 88I6 @ 9F<9 9F@ 9<8B >8 97 8@5; 9A7 6@88<C@8

x, y ∈ A:?76 9F@ 97D 57;@8 97 @<EF 7: 9F@
10
R79976 57;@8 J

49 E<5 R@ 8F7A5 9F<9 9F>8 b7A D?7RL@6 F<8 < 87LIO
9>75 7M@? 9F@ <LDF<R@9

A
>: <5; 75L= >: 9F@?@ @H >89

<5
(5, |A|2, 4) |A|

O<?= @??7? E7??@E9>5C E7;@ J 49 F<8
R @@5 8F7A5 9F<9 9F@?@ @H >9 8IEF E7;@8 >: <5; 75L=
>:
|A| 6∈ {2, 3, 6}

J KF@ b7AOD?7RL@6 >5 GCI?@ � E<5
R@ C@5@?<L>8@; J Z758>;@? < 5@9A7?B

Nk,r,s

8IEF 9F<9
>9 E758>898 7:

k
6@88<C@8

x1, x2, . . . xk ∈ A
P 9F<9 <?@

9?<586 >99@; :?76 < 87I?E@ 57;@ J KF@ 87I?E@ 57;@ >8
E755@E9@; 97 < L<=@? E759<>5>5C

r
57;@8 P <5; :7? @<EF

s
@L@6 @59 8IR8@9 7:

r
N9F@?@ <?@ (

r

s

)

= r!
(r−s)!r!8IEFQ A@ F<M@ < 9@?6 >5<L 57;@ J KF@ 9<8B >8 97 >58I?@

9F<9 @<EF 6 @88<C@
x1, x2, . . . , xk ∈ A

E<5 R@ ?@E75O
89?IE9@; >5 @<EF 7: 9F@ 9@?6 >5<L 57;@8 J Y79>E@ 9F@
D?@M>7I8 5@9A7?B b7A D?7RL@6 >8

N2,5,2
J 45 C@5@?<L

>9 E<5 R@ 8F7A5 cg P fd �
������� ���� �

(n, c, d) r���� ����� ������� ¡¢ ��£� C
��¡¤ ¤�¤�¥

c ¦��£¤ �¥ ��¡¢�� n
�§�� �¡ ��¨��©�� ��¡�� ¡ ¡¢

r
������¤ ª

«�� ¡¬­©��
d
 ¤ ��� ­  ¡ ­ �� ��­­  ¡¢ £ ¤��¡�� © ��¦��¡ £ ¤�� ¡�� ¦��£¤ w, w′

∈ C
ª

���� ������� ® � KF@ b7A D?7RL@6
Nk,r,s

F<8 < 87LIO
9>75 >: <5; 75L= >: 9F@?@ @H >898 <5

(r, |A|k, r−s+1)
|A|
O<?= @??7? E7??@E9>5C E7;@ J

i 88@59><LL=P 9F@?@ >8 < 75@O97O75@ E7??@8D75;@5E@ R @O
9A@@5 87LI9>758 97 9F@ 5@9A7?B b7A D?7RL@6

N2,4,2<5;
(4, 4, 3) 2

O<?= @??7? E7??@E9>5C E7;@8 P > J@ J 7?9F7CO
75<L L<9>5 8|I<?@8 J KFI8 ;@8D>9@ 7: 9F@ :<E9 9F<9 9F@
b7A D?7RL@6 >5 GCI?@ \ F<8 < 97D7L7C= M@?= ;>¯@?@59
:?76 9F@

N2,4,2
D?7R L@6 P 9F@ 9A7 D?7RL@6 8 @88@59><LL=

F<M@ 9F@ 8<6@ 87LI9>758 h
Y@H9 P E758>;@? 9F@ :<67I8 Y7?;89?76 OW7R>5875

E7;@ � KF>8 E7;@ >8 57A B57A5 97 R@ 9F@ I5>|I@ R>5<?=
E7;@ 7: L@5C9F

16
P 6 >5>6 <L ;>89<5E@

6
E759<>5 >5C

256A7?;8 J KF@ D7>59 <R7I9 9F>8 E7;@ >8 9F<9 >9 >8 575O
L>5@<? P <5; >8 9F@ 75L=

(16, 256, 6) 2
O<?= E7;@ J [C<>5

A@ E<5 <DDL= 9F@ D?7D78>9>75 97 8F7A 9F<9 9F@ 6IL9>O
E<89 D?7RL@6

N8,16,11
F<8 57 L>5@<? 87LI9>75 7M@? 9F@

G@L;
F2
P AF>L@ >9 F<8 < 575OL>5@<? 87LI9>75 J [ ?@ DF@O

576 @5< L>B@ 9F>8 � I89 ?<?@ >87L<9@; >5E>;@5E@8 7? 6IEF
67?@ A >;@8D?@<;°

pqr 2vtuu32tv -qr/.y ±/. r../. 2/..r2-3,�
,rr0u r²-r,u3/,u

KF@ D?@M>7I8 8@E9>758 >5;>E<9@ F7A >9 >8 D788>RL@ 97
?@E<89 <5; 9?<58L<9@ 5@9A7?B b7A D?7RL@6 8 >597 9F@
9F@7?= 7: @??7? E7??@E9>5C E7;@8 N9FI8 P I8>5C 89<5;<?;
?@8IL98 >5 E7;>5C 9F@7?=P >9 >8 D 788>RL@ 97 9?<58L<9@
5@9A7?B b7A D?7RL@6 8 >597 |I@89>758 <R7I9 G5>9@ C@O
76 @9?>@8Q J [579F@? <DD?7<EF >8 7I9L>5@; >5 c³d J
45 cg P fd 9F@ G?89 @H<6DL@ A >9F 75L= 575OL>5@<? 87O

LI9>758 A<8 E7589?IE9@; J ´5L>B@ 79F@? @H<6DL@8 9F >8
E7589?IE9>75 8@@6 8 97 C7 R@=75; 89<5;<?; ?@8I L98 >5
@??7? E7??@E9>5C E7;@8 J KF@ E7589?IE9>75 >8 R<8@; 75
9F@ :7LL7A >5C 5@9A7?B �

µ«�� ¥��� ���� ¶¡�¦¡ ©�¬¡£¤ �¡ ­ �· ­¬­ £ ¤��¡�� ¤�¨����©�� ��£�¤ ��¡ © � �¨¨� �£ �� ©�¬¡£ ��� ��¸¬ ��£ ��¨��©���¤ ¹�
¦�¤ ¤��¦¡  ¡ º»¼½

�



S1 S2 S3 S4

Z

Z

Z

Z

S1 S2 S3 S4

4

3

2

1

Z4

Z3

Z2

Z 1

GCI?@ k

KF@ 5@9A7?B
N
>5 GCI?@ k F<8 9F@ EI?>7I8 D?7D @?9=

NL>B@
N8,16,11

Q 9F<9 9F@ 6 <H>6<L 9F?7ICFODI9 E<5 75L=
R @ <EF>@M@; >: 575OL>5@<? b7A 8 <?@ <LL7A@; N> J@ 575O
L>5@<? R77L@<5 :I5E9>758 <?@ 5@@;@; >5 <5= 87LI9>75 Q J
~I?9F@?67?@ >9 9I?58 7I9 9F<9 <5= E7;@ 7D9>6 >8>5C
9F@ M@?9>E<L b7A 8 F<8 97 R @ < S6 >5>6 <L ;>89<5E@ E7;@T
cg P fd J KF>8 DF@576 @5< >8 >59@?@89>5C 8>5E@ < 6 >5 >6 <L
;>89<5E@ E7;@ :?76 < 9?<;>9>75<L D @?8D @E9>M@ >8 M@?=
R<; N<8 >9 @88@59><LL= F<8 9F@ A7?89 D788>RL@ @??7? E7?O
?@E9>5C E<D<R>L>9= Q J
KF>8 @H<6DL@ >8 75@ 7: < E7LL@E9>75 7: @H<6DL@8 9F<9

8ICC@898 9F<9 9F@ EL<88>E<L 9F@7?= 7: @??7? E7??@E9>5C
E7;@8 5@@;8 97 R @ @H9@5;@; <5; ;@M@L7D @; >5 7?;@? 97
8@?M@ <8 < R<8>8 :7? 5@9A7?B E7;>5C J �@@ <L87 c� P �P \d
6 7?@ ?@8IL98 D7>59>5C >5 9F>8 ;>?@E9>75 J

¾ ¿À¿Á¿ÂÃ¿Ä

c�d W [FL8A@;@ J W@6 <?B8 75 8F<5575 �8 8@E?@E=
8=89@6 8 J Å ÆÇÈÉÊ ÇË ÌÇÍÎÆÇÉ ÏÍÐ ÑÍË Ê ÒÓ ÔÇÆÕP
��Nk Q ��] �Ö�]f P �gf\ J

c\d W [FL8A@;@ <5; n ×I@EB J `<; E7;@8 <?@ C77;
E>DF@?8 J Å ÆÇÈÉÊ ÇË ÌÇÍÎÆÇÉ ÏÍÐ ÑÍË Ê ÒÓ ÔÇÆÕP
��N^Q ���³Ö�^�P �gf\ J

c�d W [FL8A@;@ <5; � Jm XF<EF<9?><5 J KF@ ;><O
6 @9?>E 9F@7?@6 >5 F<66 >5C 8D<E@8 Ö 7D9>6 <L
<59>E7;@8 J ØÐÙÏÍÚÔÛ ÜÍ ØÝÝ ÉÜÔÐ Þ ÏÎÓ Ôß ÏÎÜÚÛP
\] �k\gÖkkg P �gg� J

ckd Y J Z<> <5; W JU J l@I5C J Y@9A7?B E7;>5C <5;
@??7? E7??@E9>75 J 45 Ñ Òà áââá ã ÏÍä ÏÉÇÆÔP D<C@8
��gÖ �\\ P \]]\ J

c^d ×@R P ZF7I9@ P _ @;<?; P <5; X7@99@? J ×<9< F<?O
M@89>5C � [ ?<5;76 E7;>5C <DD?7<EF 97 ?<D>; ;>8O
8@6 >5<9>75 <5; @e E>@59 897?<C@ 7: ;<9< J 45 Ñå æ
ç èÌèÞ P \]]^ J �IR6 >99@; J

c�d W ×7ICF@?9=P Z ~?@>L>5C P <5; X é@C@? J �>5@<?>9=
<5; 87LM<R>L>9= >5 6IL9>E<89 5@9A7?B8 êJ 45 Å ÆÇæ
ÚÔÔÐÜÍä ÇË ÌÑëëP \]]k J

c³d Z J ~?<C7IL> <5; i �7L� <5>5 J [ E755@E9>75 R@O
9A@@5 5@9A7?B E7;>5C <5; E75M7LI9>75<L E7;@8 J
45 Ñììì ÑÍÎÔÆÍÏÎÜÇÍÏÉ ÌÇÍË ÔÆÔÍÚÔ ÇÍ ÌÇßßíæ
ÍÜÚÏÎÜÇÍÛP \]]k J

cfd � W >>8 J � >5@<? M@?8I8 575OL>5@<? R77L@<5 :I5EO
9>758 >5 5@9A7?B b7A J 45 Å ÆÇÚÔÔÐÜÍä ÇË ÌÑëë
áââî J

cgd � W >>8 J � >5@<? M@?8I8 575OL>5@<? R77L@<5 :I5EO
9>758 >5 5@9A7?B b7A N;?<:9 M@?8>75 Q J K@EF5>E<L
?@D7?9 P Y7M@6R@? \]]� J

c�]d _ J K<M7?=P [ J ~@;@? <5; × J W75 J `7I5;8 75
L>5@<? E7;@8 :7? 5@9A7?B 6IL9>E<89 J K@EF5>E<L
W@D7?9 �� P i L@E9?75>E Z7LL7 |I>I6 75 Z76DI9<O
9>75<L Z76DL@H >9=P \]]� J

k


