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EhÉFEhÉ�U(Y"k�\"V6Y"Z�`,W6Zx`d_^�"Y^Vd_ � Z�V6Z�]"��Z�]1 ¡\�Z�s,`6Z�Vd_?oq]"[|e6�G�d_�z¤]�_�V,Wd_�`,\ � e6z¤X6Y �,� Z�V6Z�]�_�].]"W � Zx��_�y Y��
]�Y^r YvX6Y �,� Z�V6Z�]�_ � � e6z1[|_�£ � Y^r Y+W,y(X6Y�e6bh�6Z�`,`,m�n

k
X6Y �,� Z�V6Z�]"��Z�]�WFY^i6Z�`,W,]�_�`,W6Z(n$_�Vd_�[,\�Z�V,W6k�\"W,[ M
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8/ß�ß ×�ÔâÚ(ï Ï #*),Ö Î D���ÚS��Û
EhÉML$É N m��"Y^V*]�_�V,Wd_�`,\�Y^]1X6Y^[,V,m�]�_����xW|n¦X6Y �,� Z�V6Z�]"��Z�]¢oq\ M Z M u3X6Y^[,V,m�]�_��G�{Z'ZQX6Y �,� Z�V6Z�]�Y1W|e6W � Z�V6Z;�

]�Y> ¡\�Z�s,`6Z�Vd_ � e6z�[h_�£ � Y^r Y>W,y
k

X6Y �,� Z�V6Z�]"��Z�]^�Í[|e²_^k�\�Z�V6Y^] � `d_¤Y"k�`6Y^]�Z.V6Z�w{Z�`,W,z�y�_ � _ �,Wc��edY^�,`6Y^r Y
V,�G[,y�_�[h_¦oq£x_ � `,m�s>_�e6r Y^V,W,\�j �;M
EhÉON²É ð i6Z�`,W,]�_�`,W6ZSX6Y�e6bh�6Z�`,`6Y^r Y�V6Z�w{Z�`,W,zK�6V6Z�y'b�e6��\"W,V,b$�G�{Z�r Y � Z�V6Z�]�_� ¡\�Z�s,`6Z�Vd_|u^X6Y^[,V,m�]�_��G�{Z�r Y

W6k
n�Y � `,m�s>r'Vd_^f M
A
ACACB N m � Z;edZ�`,W6Z(U�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�n¤_�e6��\�Z�V,`d_�\"W,]"`,m�n1V6Z�w{Z�`,W,s1`d_{j�`6Y £xZ'k�\"]�Z(X6Y"k�\"V6Y"Z�`,`,m�n

X6Y^[,V,m�]�_��G�QW|n � Z�V6Z�]"��Z�]@ ¡\�Z�s,`6Z�Vd_.kKbh�6Z�\�Y"jgW|n1j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`,m�n¦Y^i6Z�`6Y^[ M

û W6k M �	W|e,e6�Gk�\"V,W,V,b�Z�\�X,V6Y^i6Z'k'k�V6Z�w{Z�`,W,z M U(YGk�bh\"W � Z;e²_|u^W6k�X6Y�e6�"y'b�Z�\�k
z � Z�[hY"j�X6Y^y'W,i,W6Y^`,`,m�s@X6Y � �
n�Y � ��� �^� ¬�oP2 � Vd_�y �^W6Z�`,W6ZKW6k
n�Y � `6Y^r Yvr'Vd_^f�_Q`d_�X6Y � r'Vd_^f(m�u�oP252 � X6Y"k�\"V6Y"Z�`,W6ZGedY^[|_�e6�"`6Y^r YvV6Z�wxZ�`,W,z � e6z
[|_�£ � Y^r YcX6Y � r'Vd_^f�_|u�oP25252 � [$Y"j�X6Y^y'W,i,W,z�r
edY"��_�e6�"`6Y^r YcV6Z�w{Z�`,W,z}W,y>X6Y�e6bh�6Z�`,`,m�n}Vd_�`6Z'ZFedY^[|_�e6�"`,m�n
V6Z�w{Z�`,W,s M¨æ edZ � b�Z�\cY^\�j�Z�\"W,\"�6u��,\�Y�[|_�£ � Y"j�bab$y�e6bgk'Z�\"[,W�Xd_�Vd_^j�Z�\"V6Y^]�oBk�\^_ � W,z�A
A � j�Y�£QZ�\ck'Y"Y^\^�
]�Z�\�k�\"]�Y^]�_�\"�¤oqX6YxV6Z�w{Z�`,W,�«j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^sFy�_ � _'�,W � j�`6Y�£QZ'k�\"]�Y+U�_�V6Z�\�Y��9Y^X,\"W6jS_�e6�"`,m�nIoq\ M M Z M u
`6Z'k�Vd_�]"`,W6j�m�nFX6Y+U�_�V6Z�\�Y � V6Z�wxZ�`,W,sJoqX6Y^[,V,m�]�_����xW|n � Z�V6Z�]"��Z�]@ ¡\�Z�s,`6Z�Vd_ �;M

� M6T(RRQ�OSR(OØûSR(òGø U ð æ�å&ò�R ð N�ô(ò¡ú>R ðTS&ð ô(ûST(å�OSûST(òVURW�R ðTX �3ò�PQò�ö(T

R _>X|edY"k�[$Y"k�\"W�y�_ � _�`6YIj�`6Y�£QZ'k�\"]�Y¢\�Y^�6Z�[¨oY�;ºZ�^®�¿�¾&ÇJ]�Z�V,wxW,` �
U = {1, ..., i, ..., n}

M�T k�X6Y�e6�"y'b$�
�G\�k
z?k;edZ � bh���xW6Z{Xd_�Vd_^j�Z�\"V,mt\�Y^�6Z�[�¬ o

xi

u
yi
� ��[hY"Y^V � W,`d_�\"m¥`d_�X|edY"k�[$Y"k�\"W�u

ri

��k�X,V6Y"kv`d_@b�k;e6bhr'W
k�]"z|y'W�uH_�r'V6Z�r'W,V6Y^]�_�`,`,m�s?] � _�`,`6Y^s>\�Y^�,[$Z"u

ei

��]�_�£v`6Y"k�\"� � _�`,`6Y^s¦]�Z�V,wxW,`,m�u
pi

��n$_�Vd_�[,\�Z�V,W6k�\"W,[h_
Vd_ � W6Y^\�Z;n|`,W,�6Z'k�[,W|n¤X6Y"j�Z;n1] � _�`,`6Y^sF\�Y^�,[$Z M

P e6z¢k'Y"Z � W,`6Z�`,W,z�oq\ M Z M uSV6Z'�^Vd_ �
Υ(i, j)

j�Z�£ � bI\�Y^�,[h_^j�W
i
W

j
Y^X,V6Z � Z;e6z|��\�k�zgk;edZ � b$�G�QW6Z�Xd_��

Vd_^j�Z�\"V,m�¬
di,j

�\[ Vd_^k'k�\�Y z|`,W6Z"u W6k�X6Y�e6�"y'b�Z�\�k
z Y"�^m��,`d_�z § ]"[|e6W � Y^]�_ j�Z�\"V,W,[h_
di,j =√

(xi − xj)2 + (yi − yj)2)
é

qi,j = max(ei, ej)
��n$_�Vd_�[,\�Z�V,W6k�\"W,[,W^]T8�ã é

pi,j = (
∫
t∈Υi,j

p(t) dt ) / di,j�GX6Y � ]�Z�V�£xZ�`,`6Y"k�\"�?X6Y"j�Z;n$_^j é
li,j = ri × rj

��X6Y�edZ�y'`6Y"k�\"�>k'Y"Z � W,`6Z�`,W,z é ci,j = d2
i,j × qi,j × pi,j

�
k�\�Y^W6j�Y"k�\"�.e6W,`,W,W M

N y�_ � _ �6Z( ¡\�Z�s,`6Z�Vd_xW6k�X6Y�e6�"y'bh��\�k�z � Y^X6Y�e6`,W,\�Z;e6�"`6Y N
]�Z�V,wxW,`1 ¡\�Z�s,`6Z�Vd_1oq[h_�£ � _�z���`d_�Y"k�`6Y��

]�Z¤\"V6Y"Z�[���_�y Y^]"m�na]�Z�V,wxW,` � kEn$_�Vd_�[,\�Z�V,W6k�\"W,[|_^j�Wtoq\�Y^�,[h_¢ ¡\�Z�s,`6Z�Vd_IY"�"Y^y'`d_ �6Z�`d_
ξ

� ¬ o
xξ

u
yξ

� �
[hY"Y^V � W,`d_�\"m�oqX6Y@f�Y^V6j�b�edZ å Y^V,V,W,�6Z;e,e6W � ¬

rξ = max(r1, r2, r3)
��_�r'V6Z�r'W,V6Y^]�_�`,`,m�s�k�X,V6Y"k�`d_+b�k;e6b$r'W

k�]"z|y'W oqr � Z r1
u
r2

u
r3

��k�X,V6Y"k{]E��_�y Y^]"m�n>]�Z�V,wQW,`d_�nHu�k'Y"k�\^_�]^e6zh�G�xW|n*k'Y"Y^\"]�Z�\�k�\"]"bh���xW,s?\"V6Z�bhr Y�e6�^�
`,W,[ � ¬

eξ = max(e1, e2, e3)
oqr � Z e1

u
e2

u
e3

�v]�_�£v`6Y"k�\"�c]g��_�y Y^]"m�n�]�Z�V,wxW,`d_�n3u�k'Y"k�\�_�]^e6z|���xW|n
k'Y"Y^\"]�Z�\�k�\"]"bh���xW,s¤\"V6Z�bhr Y�e6�"`,W,[ �;M

U(Y�e6bh�d_^Z'j�m�Z � Z�V6Z�]"�"z� ¡\�Z�s,`6Z�Vd_�o
{S}

� Y^i6Z�`,W,]�_���\�k�z�X6YJk;edZ � b$�G�xW6jtW,`,\�Z�r'V,W,V6Y^]�_�`,`,m�jõn$_��
Vd_�[,\�Z�V,W6k�\"W,[|_^j�oq[,V,W,\�Z�V,W,z|j � ¬

D(S) =
∑

(i,j)∈S di,j

��Y"�^�v_�z�X,V6Y^\�z|£`_�`,`6Y"k�\"�}o
min

�;é
Q(S) =

(
∑

(i,j)∈S qi,j)/m
��b�k�V6Z � `a_�`,`d_�z«n$_�Vd_�[,\�Z�V,W6k�\"W,[|_J]T8�ã o

max
� u(r � Z m

�@�,W6k;edY�k'Y"Z � W,`6Z�`,W,s é
[
P (S) = (

∑
(i,j)∈S pi,j)/m

�(k�V6Z � `6Z'Z�y'`d_ �6Z�`,W6Z1X6Y � ]�Z�V$£QZ�`,`6Y"k�\"W�X6Y"j�Z;n$_^j�e6W,`,W,sck�]"z|y'W�o
min

�;é
L(S) = (

∑
(i,j)∈S li,j)/m

�Sb�k�V6Z � `a_�`,`d_�zFX6Y�edZ�y'`6Y"k�\"�@k'Y"Z � W,`6Z�`,W,zIo
max

�;é
C(S) =

∑
(i,j)∈S ci,j

�
Y"�^�v_�zFk�\�Y^W6j�Y"k�\"�>o

min
�;M

å _�[,W6jõY"�^Vd_�y Y"jõX,V,W,]�Z � Z�`,m X,z|\"�c[,V,W,\�Z�V,W6Z�] � e6z�X6Y"k�\"V6Y"Z�`,W,z�j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r Y � Z�V6Z�]�_
 ¡\�Z�s,`6Z�Vd_ M�N [h_ �6Z'k�\"]�Z � Y^X6Y�e6`,W,\�Z;e6�"`6Y^r Yv[,V,W,\�Z�V,W,z@j�Y�£v`6YQW6k�X6Y�e6�"y Y^]�_�\"�vk�b|j�j�bv]�Z'k'Y^]QW6k�X6Y�e6�"y Y��
]�_�`,`,m�n � Y^X6Y�e6`,W,\�Z;e6�"`,m�n*]�Z�V,wxW,`? ¡\�Z�s,`6Z�Vd_?oqbh[h_�y�_�`,`,m�Z{]�Z'k _@j�Y^r'b$\EVd_^k'k'jS_�\"V,W,]�_�\"��k
z?[|_�[*]�Z�[|�
\�Y^V,`,m�Z � W|e6W�X,V6Y"k�\�YI�,W6k;edY � Y^X6Y�e6`,W,\�Z;e6�"`,m�n�]�Z�V,wQW,`üoq]IVd_^�"Y^\�Z¦Vd_^k'k'jS_�\"V,W,]�_^Z�\�k
z�X,V6Y"k�\�Z�s,wxW,s
k;e6bh�d_�s�k � Y^X6Y�e6`,W,\�Z;e6�"`,m�jõ[,V,W,\�Z�V,W6Z'jõ]J]"W � Z¤�,W6k;e²_¢]�Z�V,wxW,`� ¡\�Z�s,`6Z�Vd_

N(S)
o
min

�@�;M�P _�`|�
`,m�s{[,V,W,\�Z�V,W,svk'Y"Y^\"]�Z�\�k�\"]"b�Z�\ � Y^X6Y�e6`,W,\�Z;e6�"`,m�j?y�_�\"Vd_�\�_^j>`d_�k'Y^y � _�`,W6Z(oBY"�^b�k�\"V6Y^s6k�\"]�Y � b$y�e²_�k�]"z|y'W M
ð �6Z�]"W � `6Y,ud�,\�Y+j�Y^r'b$\vW6k�X6Y�e6�"y Y^]�_�\"��k�z¦�"Y�edZ'Z(k;edY�£v`,m�Z�X6Y � n�Y � m � e6z1Y^X,V6Z � Z;edZ�`,W,zFW,`,\�Z�r'V,W,V6Y^]�_�`|�
`,m�nEn$_�Vd_�[,\�Z�V,W6k�\"W,[>V6Z�wxZ�`,W,s M
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�6Mdú ð PQO�U�TtT¡òVU S&ð ûST(å�ú>ó

N²É D É�d�Ç6³�¶(º(±Ñ³�Èv³�´6µfe
ð �^�xW,s@X6Y � n�Y � [�V6Z�wxZ�`,W,�«y�_ � _'�,WFk'Y"Y^\"]�Z�\�k�\"]"b�Z�\ û W6k M � M�ñ _�y Y^]�_�zEk�n�Z'jS_Eoç_�e6r Y^V,W,\�j

A1
]"[|e6���

�d_^Z�\.k;edZ � bh�G�QW6Z(ä'\^_�X,m�¬

gihkj1lnm B{U(Y"k�\"V6Y"Z�`,W6Z+j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r Y¦X6Y^[,V,m�]�_����{Z�r Y � Z�V6Z�]�_|uHW6k�X6Y�e6�"y'b"z?j�Y � W6f(W,i,W,V6Y��
]�_�`,`,m�s*_�e6r Y^V,W,\�j}UKV,W6jS_ M
gihkj1l`o B ô e²_^k�\�Z�V,W,y�_�i,W,zQW6k�n�Y � `,m�n � _�`,`,m�nHu�W6k�X6Y�e6�"y'b"zQ_�r'r
edY"j�Z�Vd_�\"W,]"`,m�sv_�e6r Y^V,W,\�j¢oI.�ë"ë<7F8c-+í�ì/.103254�í

.17 ë*8^ì325039�-
A2

� � e6z � Z�[hY"j�X6Y^y'W,i,W,W>y�_ � _ �,WJoqX6Y�e6bh�d_^Z'j}j�`6Y�£QZ'k�\"]�Y@X6Y � k'Z�\�Z�sF��X6Y �,� Z�V6Z�]"��Z�]�`6Z'�"Y�e6�^�
w{Y^sFVd_�y j�Z�V,`6Y"k�\"W �;M
gihkj1lqp B�o P e6zJ[h_�£ � Y^r Y*[|e²_^k�\�Z�Vd_ � U(Y"k�\"V6Y"Z�`,W6Z1j�`6Y�£QZ'k�\"]�_*\"V6Y"Z�[J]�Z�V,wxW,`�u�\ M Z M u�]�Y^y j�Y�£v`,m�n

f(Vd_�r j�Z�`,\�Y^]�k'Z�\"W � e6z � Y"��_�]^edZ�`,W,zF\�Y^�6Z�[¤ ¡\�Z�s,`6Z�Vd_
gihkj1lKr B R _cY"k�`6Y^]�Z?Y^i6Z�`6Y^[�j�`6Y�£QZ'k�\"]�_af�Vd_�r j�Z�`,\�Y^]}k'Z�\"W�u	V6Z�w{Z�`,W6Z?y�_ � _ �,W�YcV,��[,y�_�[hZ}oq`d_

Y"k�`6Y^]�Zx£x_ � `6Y^r Y1_�e6r Y^V,W,\�jS_@��_�e6r Y^V,W,\�j
A3

� k�]"m � Z;edZ�`,W6Z'j�X6Y � j�`6Y�£QZ'k�\"]�_1f�Vd_�r j�Z�`,\�Y^]Ek'Z�\"W � e6z
]"[|e6�G�6Z�`,W,zF\�Y^�6Z�[¤ ¡\�Z�s,`6Z�Vd_ M
gihkj1lts B ò `d_�e6W,y�V6Z�wxZ�`,W,z M

ð �^�v_�zEk
n�Z'jS_vV6Z�w{Z�`,W,zIoç_�e6r Y^V,W,\�j
A0

� ]"[|e6���d_^Z�\.X,zh\"�@k�\�_ � W,s�¬

uihkjkv#w�x�m B � _ � _�`,W6Z1�,W6k;e²_>[|e²_^k�\�Z�V6Y^]
k = 1, .., 15

Wc�,W6k;e²_
N

W6j�Z��G�xW|n�k
zg\�Y^�6Z�[a ¡\�Z�s,`6Z�Vd_
oBj�`6Y�£QZ'k�\"]�Y � Y^X6Y�e6`,W,\�Z;e6�"`6Y^r Y.\�Z;edZ�[hY"j�j�b$`,W,[|_�i,W6Y^`,`6Y^r Y1Y"�"Y^V,b � Y^]�_�`,W,z �
uihkjkv#w�x`o BSU(Y"k�\"V6Y"Z�`,W6Z � Z�V6Z�]�_� ¡\�Z�s,`6Z�Vd_ � e6z�]�k'Z;n�Xd_�Vx[$Y^`,[,V6Z�\"`,m�nQy'`d_ �6Z�`,W,s

k
W

N
oç_�e6r Y^V,W,\�j

A1
�;M U(Y�e6bh�d_^Z�\�k
z¤j�`6Y�£QZ'k�\"]�Y@V6Z�wxZ�`,W,s1� � Z�V6Z�]"��Z�]� ¡\�Z�s,`6Z�Vd_¤o

{S}
�;M

uihkjkv#w�xyp B ð i6Z�`,[h_xä�edZ'j�Z�`,\�Y^]+j�`6Y�£QZ'k�\"]�_
{S}

X6YQX,z|\"WEY"k�`6Y^]"`,m�jc[,V,W,\�Z�V,W,z,j�oB��_�y Y^]"m�jc\"V6Z'�"Y��
]�_�`,W,z,j�u�X,V6Z �az z|]^e6z,Z'j�m�j�[*\�Z;edZ�[hY"j�j�b$`,W,[|_�i,W6Y^`,`6Y^sck'Z�\"W�¬(k�\�Y^W6j�Y"k�\"�6uâXd_�Vd_^j�Z�\"V,m{]T8�ãÑu3X6Y � ]�Z�V|�
£xZ�`,`6Y"k�\"�¤X6Y"j�Z;n$_^j�W?\ M � M�� W?�,W6k;e6b � Y^X6Y�e6`,W,\�Z;e6�"`,m�n�\�Y^�6Z�[¢ ¡\�Z�s,`6Z�Vd_

N
oqW|e6W?W|n*k�b|j�jS_�V,`6Y"j�b

ê;]�Z'k�bHê � WF]"m � Z;edZ�`,W6ZQU�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�n1V6Z�wxZ�`,W,sF�ØW,\�Y^r Y^]"m�n1V6Z�wxZ�`,W,s¢oç_�e6r Y^V,W,\�j
A4

�;M
uihkjkv#w�xyr B ò `d_�e6W,y�U�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�nFV6Z�wxZ�`,W,s M

NÑÉ5EhÉ$|�¯'½6®/¶�®�·/º^°v³4»d¼�´6¾S³�º'»²·/®
±²µd°(¶�¾
UKV6Z � edY £xZ�`,`d_�zIk�n�Z'jS_1V6Z�wxZ�`,W,z*y�_ � _'�,W�Y"k�`6Y^]�_�`d_1`d_�V�z � Z{W,y']�Z'k�\"`,m�n>X6Y � y�_ � _'��u � e6z*[$Y^\�Y^V,m�n

W6j�Z'Z�\�k�z¤j�`6Y^r Y._�e6r Y^V,W,\�j�Y^]�V6Z�wxZ�`,W,z MSû _^k'k'j�Y^\"V,W6j}`6Z�[hY^\�Y^V,m�Z�X6Y � y�_ � _'�,W M
UKV,W>_�`d_�e6W,y Zxk'Y"Z � W,`6Z�`,W,sgoqX6Y"k�\"V6Y"Z�`,W6ZQX6Y^[,V,m�]�_��G�{Z�r Y � Z�V6Z�]�Y � u²X,V,W>_�`d_�e6W,y Z � Z�V6Z�]"��Z�]� l\�Z�s|�

`6Z�Vd_|uGX6Y"k�\"V6Y"Z�`,`,m�n � e6z��d_^k�\�Z�s«W6k�n�Y � `6Y^r Y}r'Vd_^f�_|u�W6k�X6Y�e6�"y'b�Z�\�k�z«j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z¢Vd_�`,£vW|�
V6Y^]�_�`,W6Z McN [h_'�6Z'k�\"]�Z¤X6Y � n�Y � Y^]I[gj�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"j�baVd_�`,£vW,V6Y^]�_�`,W,� j�Y £v`6Y?W6k�X6Y�e6�"y Y^]�_�\"�
Vd_�y�e6W,�,`,m�Z¦j�Z�\�Y � m�u�`d_�X,V,W6j�Z�V�¬Io L�� j�Z�\�Y � m�`d_*Y"k�`6Y^]�ZFf�b$`,[,i,W,scX6Y�edZ�y'`6Y"k�\"W¨o���ª � u�� L ª �q� uKoç� � W,`|�
\�Z�Vd_�[,\"W,]"`,m�Z¢j�Z�\�Y � m~���"� � u{oç� � `d_cY"k�`6Y^]�Z>X6Y"k;edZ � Y^]�_�\�Z;e6�"`6Y^r Y�]"m � Z;edZ�`,W,z�U�_�V6Z�\�Y��Íä f�f�Z�[,\"W,m�`|n
_�e6��\�Z�V,`d_�\"W,]6u�o �$� j�Z�\�Y � mtX6Y^V6Y^r Y^]1`6Z'k�Vd_�]"`,W6j�Y"k�\"W�o����"� � u�� � � �q�;MxÊ [h_�y�_�`,`,m�Z+j�Z�\�Y � mlW6j�Z��G\1X6Y�e6W|�
`6Y"j�Wd_�e6�"`,bh� k;edY�£v`6Y"k�\"� M(N ]"m��,W6k;e6W,\�Z;e6�"`,m�n?ä'[$k�X6Z�V,W6j�Z�`,\^_�n��^m�e>W6k�X6Y�e6�"y Y^]�_�`?]�_�V,Wd_�`,\1j�Z�\�Y � _
`d_vY"k�`6Y^]�Z�f(b$`,[,i,W,W¤X6Y�edZ�y'`6Y"k�\"W M

N k;e6bh�d_^ZEY � `6Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^s�y�_ � _'�,WgX6Y"k�\"V6Y"Z�`,W,zcX6Y^[,V,m�]�_��G�xZ�r Y � Z�V6Z�]�_|u�_�e6r Y^V,W,\�j¡UKV,W6jS_
X6Y�e6bh�d_^Z�\�`d_G]^n�Y � X6Y�e6`,m�s+r'Vd_^f«Wv[$Y^V6Z�`,�6u$W,y�[$Y^\�Y^V6Y^r Y�X,b$\*_'j � Y"��_�]^edZ�`,W,z>ê�j�W,`,W6jS_�e6�"`,m�nHêQo�ê��"Z�y��
Y^Xd_^k�`,m�n�ê � k'Y"Z � W,`6Z�`,W,s�]"m�k�\"Vd_�W,]�_^Z�\�k
z�Y"k�\�Y^] M UKV,W}ä'\�Y"j ê��"Z�y Y^Xd_^k�`,m�j�ê¤`d_�y'm�]�_��G\¢k'Y"Z � W,`6Z�`,W6Z
oqV6Z'�^V6Y � j�Z�£ � b�]�Z�V,wxW,`6Y^sFY"k�\�Y^]�_{WE]�Z�V,wQW,`6Y^sF`6ZG]^n�Y � zh�{Z�sF]vY"k�\�Y^] MÕP e6z1k;e6bh�d_�zEj�`6Y^r Y^[,V,W,\�Z�V,W|�
_�e6�"`6Y^s¦X6Y"k�\�_�`6Y^]"[,W>y�_ � _'�,WFW6k�X6Y�e6�"y'b�Z�\�k�z¦j�Y � W6f�W,i,W,V6Y^]�_�`,`,m�s*_�e6r Y^V,W,\�j�UKV,W6jS_Fo û W6k MS�$� ¬
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� j1� m B N k'Zxk'Y"Z � W,`6Z�`,W,z>k'Y^V,\"W,V,bh�G\�k
z>X6Y.]�Z�[,\�Y^V,b¤Y^i6Z�`6Y^[aoBj�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZvVd_�`,£vW,V6Y^]�_��
`,W6Z"u,X,V,W¤Vd_�]�Z�`6k�\"]�Z�]�Z�[,\�Y^V6Y^]@Y^i6Z�`6Y^[¤]"m��^W,Vd_^Z�\�k
zFe6�K�"Y"Z(k'Y"Z � W,`6Z�`,W6Z �;M
� j1�Ro B��xY^V6j�W,V,b�Z�\�k
z¤j�`6Y�£QZ'k�\"]�Y��"Z�y Y^Xd_^k�`,m�n¤k'Y"Z � W,`6Z�`,W,s M
� j1��p B N m��^W,Vd_^Z�\�k�z*`d_�W6�"Y�edZ'ZQä f�f�Z�[,\"W,]"`6Y"Z{k'Y"Z � W,`6Z�`,W6ZQW,yvj�`6Y�£QZ'k�\"]�_?ê��"Z�y Y^Xd_^k�`,m�n�ê{k'Y"Z � W|�

`6Z�`,W,s¦W�u � Y"��_�]^e6z|Z�\�k�zF[¤Y"k�\�Y^]"b�oBZ'k;e6W¤k'Y"Z � W,`6Z�`,m¨`6ZK]�k'Z(]�Z�V,wQW,`,m�u6\�YvX6Z�V6Z;n�Y � [�� j~�k��o �;M
� j1��r B�U(Y"k�\"V6Y"Z�`,`,m�s¦Y"k�\�Y^]+z|]^e6z,Z�\�k
zFW6k�[hY"j�m�j � Z�V6Z�]�Y"j M

Ê [h_�y�_�`,`,m�s>_�e6r Y^V,W,\�j}z|]^e6z|Z�\�k�z1ä']"V,W6k�\"W,�6Z'k�[,W,s¦W1W6j�Z'Z�\.X6Y�e6W,`6Y"j�Wd_�e6�"`,b$�lk;edY�£v`6Y"k�\"� M

û W6k MS�6M�ú Y � W6f(W,i,W,V6Y^]�_�`,`,m�s?_�e6r Y^V,W,\�j}UKV,W6jS_

N m��"Y^VFX6Z�V,]�Y^r Y+V6Z'�^Vd_vY"k�\�Y^]�_

?�xY^V6j�W,V6Y^]�_�`,W6ZQj�`6Y�£QZ'k�\"]�_
ê��"Z�y Y^Xd_^k�`,m�nHê�k'Y"Z � W,`6Z�`,W,s

?

�

���������

XXXXXXXXX

XXXXXXXXX

���������

N k'Z(]�Z�V,wxW,`,m
k'Y"Z � W,`6Z�`,m��

P _ R Z�\
-

N m��^W,Vd_^Z�\�k
z¤`d_�W6�"Y�edZ'Z�ä f�f�Z�[,\"W,]"`6Y"Z
o�ê��"Z�y Y^Xd_^k�`6Y"Z�ê � k'Y"Z � W,`6Z�`,W6Z�W
� Y"��_�]^e6z,Z�\�k
z¤[FY"k�\�Y^]"b

?U(Y"k�\"V6Y"Z�`,`,m�s>Y"k�\�Y^].zh]^e6z,Z�\�k�z
W6k�[$Y"j�m�j � Z�V6Z�]�Y"j«oqV6Z�w{Z�`,W6Z'j �

N � _�`,`6Y^scVd_^�"Y^\�ZEY"�^�{Z'Z � Z�V6Z�]�Y* ¡\�Z�s,`6Z�Vd_*k�\"V6Y^W,\�k�zc`d_¦Y"k�`6Y^]�Z�X,V6Z � ]�_�V,W,\�Z;e6�"`6Y^sa[|e²_^k�\�Z�V,W|�
y�_�i,W,WFX6Y^[,V,m�]�_��G�{Z�r Y � Z�V6Z�]�_Foq�,W6k;edY{[|e²_^k�\�Z�V6Y^]

k
� uhX6Y�e6b$�6Z�`,`6Y^r Yv`d_{Y"k�`6Y^]�Z(j�Y � W6f(W,i,W,V6Y^]�_�`,`6Y^r Y

_�e6r Y^V,W,\�jS_¦UKV,W6jS_ M.P e6z�[|e²_^k�\�Z�V,W,y�_�i,W,W¢X6Y^[,V,m�]�_��G�{Z�r Y � Z�V6Z�]�_¤j�Y^r'b$\¦W6k�X6Y�e6�"y Y^]�_�\"��k
zJVd_�y�e6W,�|�
`,m�ZE_�e6r Y^V,W,\�j�m�uS]¦Vd_^�"Y^\�Z@W6k�X6Y�e6�"y Y^]�_�e²_^k��?W6Z�Vd_�V�nhW,�6Z'k�[|_�zc[|e²_^k�\�Z�V,W,y�_�i,W,z�o�� L ; � u������ �q�;M?æ edZ � b�Z�\
Y^\�j�Z�\"W,\"�6u��,\�Y¦y�_ � _'�d_¤Vd_�y �^W6Z�`,W,zJr'Vd_^f�_1`d_¤X6Y � r'Vd_^f(m z|]^e6z,Z�\�k
z � _�]"`6Y¦W,y']�Z'k�\"`6Y^s � e6zI`6Z'Z.Vd_�y��
Vd_^�"Y^\^_�`6YJj�`6Y^r Y¢W,y']�Z'k�\"`,m�nHu�[$Y^\�Y^V,m�Z>\�_�[,£xZ*j�Y^r'b$\JW6k�X6Y�e6�"y Y^]�_�\"��k
z¡oq`d_�X,V,W6j�Z�V�uK� L ��� u�� L � � u���� L;� u
� �6L;�q�;M(P e6z¦[|_�£ � Y^r Y1X6Y�e6b$�6Z�`,`6Y^r YE[|e²_^k�\�Z�Vd_?oqX6Y �,� Z�V6Z�]�_ � Y"k�bh�xZ'k�\"]^e6z,Z�\�k
z?X6Y"k�\"V6Y"Z�`,W6Z{]�_�V,Wd_�`,\�Y^]
� Z�V6Z�]�_�oqX6Y �,� Z�V6Z�]�_ �  ¡\�Z�s,`6Z�Vd_¢X,V,W�Vd_�y�e6W,�,`6Y"j¥y'`d_ �6Z�`,W,W � Y^X6Y�e6`,W,\�Z;e6�"`,m�n�]�Z�V,wxW,`� ¡\�Z�s,`6Z�Vd_
o
N ′ = 1, 2, 3, ...

�;M
N k�X6Y"j�Y^r;_�\�Z;e6�"`,m�s�_�e6r Y^V,W,\�j�X6Y"k�\"V6Y"Z�`,W,z � Z�V6Z�]�_+ l\�Z�s,`6Z�Vd_+]+[|_�£ � Y"j}X6Y �,� Z�V6Z�]�Z1o § \�_�X>�@_�e,�

r Y^V,W,\�jS_
A1

� W6j�Z'Z�\+]"W � ¬

� j1��m B�U(Y"k�\"V6Y"Z�`,W6Z�j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r Y�X6Y^[,V,m�]�_����{Z�r Y � Z�V6Z�]�_v]v[h_�£ � Y"ja[|e²_^k�\�Z�V6Z M
� j1� o B ô _�£ � _�z�]�Z�V,wQW,`d_1[|e²_^k�\�Z�Vd_1Vd_^k'k'jS_�\"V,W,]�_^Z�\�k
z¢[h_�[¢`d_'�d_�e6�"`d_�z é W6k'k;edZ � b$�G\�k
zI]�k'Z{]�Y^y��

j�Y�£v`,m�Z�\"V6Z�bhr Y�e6�"`,W,[,WFoq\ M Z M u^\"V6Y^s,[,Wx]�Z�V,wQW,` � u"k�\�Y^V6Y^`d_^j�W{[hY^\�Y^V,m�n�z|]^e6zh�G\�k
zQV6Z'�^Vd_�X6Y"k�\"V6Y"Z�`,`6Y^r Y
`d_{[|e²_^k�\�Z�V6Z � Z�V6Z�]�_ M

U(Y"k�\"V6Y"Z�`,W6Z�]�_�V,Wd_�`,\�Y^] � Z�V6Z�]�_G ¡\�Z�s,`6Z�Vd_GX,V,Wvf(W,[$k�W,V6Y^]�_�`,`6Y"j
k � e6zQy�_ � _�`,`6Y^r YG�,W6k;e²_�]�Z�V,wQW,`

 ¡\�Z�s,`6Z�Vd_
N

oqä'\�_�X � _�e6r Y^V,W,\�jS_
A1

� X,V6Z � k�\�_�]^e6z,Z�\*k'Y"�"Y^s¢j�`6Y^r Y^[,Vd_�\"`,m�Z�Y"�^Vd_��xZ�`,W,z�[?ä'\^_�X,bI�
\�Y^r Yv£xZQ_�e6r Y^V,W,\�jS_|¬
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� j1��m B�U(Y"k�\"V6Y"Z�`,W6Z�j�W,`,W6jS_�e6�"`6Y^r Y+X6Y^[,V,m�]�_��G�{Z�r Y � Z�V6Z�]�_v]v[|_�£ � Y"ja[|e²_^k�\�Z�V6Z M
� j1��o B��xY^V6j�W,V6Y^]�_�`,W6Zcj�`6Y £xZ'k�\"]�_�\"V6Z�b$r Y�e6�"`,W,[hY^]6uQ[hY^\�Y^V,m�Zcj�Y^r'b$\�Vd_^k'k'jS_�\"V,W,]�_�\"��k
z � e6z

]"[|e6�G�6Z�`,W,z � Y^X6Y�e6`,W,\�Z;e6�"`6Y^s>]�Z�V,wQW,`,m« l\�Z�s,`6Z�Vd_ M oqä'\�_�X*�v_�e6r Y^V,W,\�jS_
A1

u,Y^X,W6k _�`¤]"m�w{Z �;M
� j1�`p B N m��"Y^VJê;\"V6Z�bhr Y�e6�"`,W,[h_,ê�W,y j�Z�`6Z�`,W6Z�W6k
n�Y � `6Y^r Y@X6Y^[,V,m�]�_����{Z�r Y � Z�V6Z�]�_v]v[|e²_^k�\�Z�V6Z"¬ � Y��

��_�]^edZ�`,W6Z�\�Y^�,[,W¤ ¡\�Z�s,`6Z�Vd_.WFk'Y"Z � W,`6Z�`,W,s¦kK`6Z�s M
� j1��r B O k;e6W¤\�Y^�,[,W¤ ¡\�Z�s,`6Z�Vd_+W6k�X6Y�e6�"y Y^]�_�`,m�udVd_^�"Y^\^_{y�_�]�Z�V,wv_^Z�\�k
zHu6W,`d_ �6Z�X6Z�V6Z;n�Y � [�� j1����o M

ð �^�{Z'Z � Z�V6Z�]�YG ¡\�Z�s,`6Z�Vd_Gf�Y^V6j�W,V,b�Z�\�k
zQ`d_�Y"k�`6Y^]�Z�V6Z�wxZ�`,W,z�j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^s.y�_ � _'�,W{��edY^�|�
`6Y^r Y@V,��[,y�_�[|_ � e6z¤f�W,[$k�W,V6Y^]�_�`6Y^r Y

k
W¤X,V,W>Y"�^�xZ'j�Y^r'Vd_�`,W,�6Z�`,W,W>`d_+Y"�^�xZ'Z��,W6k;edY.]�Z�V,wxW,`¦ ¡\�Z�s|�

`6Z�Vd_
N = 1, 2, 3, 4, 5...

o û W6k M © �;M
T k�X6Y�e6�"y'bh��\�k�zv©G[,V,W,\�Z�V,W6Z�]6¬

{ minD(S)
u

maxQ(S)
u

minP (S)
u

maxL(S)
u

minC(S) }
M�ú `6Y��

r Y^[,V,W,\�Z�V,Wd_�e6�"`d_�z+y�_ � _ �d_(��edY^�,`6Y^r Y(V,�G[,y�_�[h_GWvä']"V,W6k�\"W,�6Z'k�[,W,s+X6Y � n�Y � [{Z'Z�V6Z�w{Z�`,W,��W6k'k;edZ � Y^]�_�`,m
]c���"� �9M U(Y"k�\�_�`6Y^]"[h_>y�_ � _ �,WgW6j�Z'Z�\¦]"W � o����"� � u����"� �q� o

α
�G`6Y"j�Z�Vc[|e²_^k�\�Z�Vd_|u

β
��`6Y"j�Z�Vc]�_�V,Wd_�`,\�_

edY^[|_�e6�"`6Y^r Y � Z�V6Z�]�_v l\�Z�s,`6Z�Vd_ � e6z1k'Y"Y^\"]�Z�\�k�\"]"bh���{Z�r Y+[|e²_^k�\�Z�Vd_ � ¬

minD(S), max Q(S), minP (S), maxL(S), minC(S)

s.t.
k∑

α=1

qα∑

β=1

aα,βxα,β ≤ b,
qα∑

j=β

xα,β = 1, α = 1, k, xα,β ∈ {0, 1}.

N � _�`,`6Y^s¢Vd_^�"Y^\�ZE�^m�e²_¤W6k�X6Y�e6�"y Y^]�_�`d_>b$X,V6Y^�{Z�`,`d_�zIX6Y�e6W,`6Y"j�Wd_�e6�"`d_�zcä']"V,W6k�\"W,[h_>`d_¦Y"k�`6Y^]�Z@Vd_�`|�
£vW,V6Y^]�_�`,W,z¢oqW6k�X6Y�e6�"y Y^]�_�`d_@k�]�Z�V,\"[h_.Y^i6Z�`6Y^[FX6Yv[,V,W,\�Z�V,W,z,j �;M

û W6k M © M�T e,e6�Kk�\"Vd_�i,W,zFX6Y"k�\"V6Y"Z�`,W,z � Z�V6Z�]�_v l\�Z�s,`6Z�Vd_

ð �^�{Z'Z � Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_|¬
S =< S1 ? ... ? Sk >

o
N(S) = 1, 2, 3, 4, 5, ...

�

U Y^[|_�e6�"`6Y"Z � Z�V6Z�]�Y. l\�Z�s,`6Z�Vd_
� e6z1[|e²_^k�\�Z�Vd_

T1

�
�

�
�

S1
1

�S]�_�V,Wd_�`,\.X6Y �,� Z�V6Z�]�_
 l\�Z�s,`6Z�Vd_vX,V,W

N = 1

S1
2

�S]�_�V,Wd_�`,\.X6Y �,� Z�V6Z�]�_
 l\�Z�s,`6Z�Vd_vX,V,W

N = 2

S1
3

�S]�_�V,Wd_�`,\.X6Y �,� Z�V6Z�]�_
 l\�Z�s,`6Z�Vd_vX,V,W

N = 3BJBKB

B�BKB U Y^[h_�e6�"`6Y"Z � Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_
� e6zE[|e²_^k�\�Z�Vd_

Tk

�
�

�
�

Sk
1

�S]�_�V,Wd_�`,\.X6Y �,� Z�V6Z�]�_
 ¡\�Z�s,`6Z�Vd_+X,V,W

N = 1

Sk
2

�S]�_�V,Wd_�`,\.X6Y �,� Z�V6Z�]�_
 ¡\�Z�s,`6Z�Vd_+X,V,W

N = 2

Sk
3

�S]�_�V,Wd_�`,\.X6Y �,� Z�V6Z�]�_
 ¡\�Z�s,`6Z�Vd_+X,V,W

N = 3BKBJB

ð \��"Y^VIU�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�n¢_�e6��\�Z�V,`d_�\"W,]>zh]^e6z,Z�\�k�zIY"�^m��,`6Y^sI]"m��,W6k;e6W,\�Z;e6�"`6Y^sJX,V6Y^i6Z � b$V6Y^s�u
Y"k�`6Y^]�_�`,`6Y^s>`d_{k�Vd_�]"`6Z�`,W,W¦j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`,m�n*Y^i6Z�`6Y^[¦_�e6��\�Z�V,`d_�\"W,]6¬

oP2 � X,V,W6j�Z�`6Z�`,W6ZSX,Vd_�]"W|e²_	U�_�V6Z�\�Y�o � e6z(]"m�z|]^edZ�`,W6ZS\"W,Xd_�Y^\"`6Y^w{Z�`,W,zH¬HX,V6Z � X6Y^�,\�Z�`,W6Z�ý � Y"j�W,`,W,V6Y^]�_�`,W6Z
W|e6WF`6Z'k�Vd_�]"`,W6j�Y"k�\"� � u

oP252 � ]"m � Z;edZ�`,W6Z�`6Z � Y"j�W,`,W,V,b�Z'j�m�n*_�e6��\�Z�V,`d_�\"W,] M
N Vd_^k'k'jS_�\"V,W,]�_^Z'j�Y"j¢k;e6b$�d_^Z�W6k
n�Y � `6Y"Z�j�`6Y�£QZ'k�\"]�YQ_�e6��\�Z�V,`d_�\"W,]�X,V6Z � k�\�_�]^e6z,Z�\xk'Y"�"Y^s{j�`6Y�£QZ'k�\"]�Y

V6Z�w{Z�`,W,sF�SX6Y"k�\"V6Y"Z�`,`,m�n � Z�V6Z�]"��Z�]� ¡\�Z�s,`6Z�Vd_ M

������������������������� �_Ï!�����!�#"$"#� %&����ß�ß('�ßtå8ã!ß8ß
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ô _�£ � Y"Z{W,y{b$[|_�y�_�`,`,m�n?V6Z�wxZ�`,W,s}oqW|e6W*`d_^�"Y^V?`6Z'k�Vd_�]"`,W6j�m�n?V6Z�wxZ�`,W,s � k'Y"Y^\"]�Z�\�k�\"]"b�Z�\¦b$y�e6b¦V6Z;�

w{Z�\"[,W1`d_xY"k�`6Y^]�Z � ]"b�n1_�e6r Y^V,W,\�j�W,�6Z'k�[,W|nFXd_�Vd_^j�Z�\"V6Y^]6¬��,W6k;edY{[|e²_^k�\�Z�V6Y^]
k
WE�,W6k;edY{\�Y^�6Z�[F ¡\�Z�s|�

`6Z�Vd_
N

M UKV6Y^i6Z'k'k(]"m�X6Y�e6`6Z�`,W,z¦_�e6r Y^V,W,\�jS_
A4

X,V6Y^W|e,e6�Gk�\"V,W,V6Y^]�_�`>`d_ û W6k�; M

û W6k M ; MST e,e6�Kk�\"Vd_�i,W,zFY^\��"Y^Vd_+U�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�nEV6Z�w{Z�`,W,s

© M6ö(T�æiU�OSR(R(óJO U ûST(ú>OSûSó

� É D É>��½^±²®�Á{³�´d´6¾�Ä¤½^±Ñµ$¶�³¹±*Â�»�e*·ç±hº^ÿ�º@¯ D*� ¿�³¹±ÑÈxµd´6º ¶(µn���^³/�v½6®;¶�³�Ç<�

T k�n�Y � `,m�Z � _�`,`,m�Z>ä'\�Y^r Y¢X,V,W6j�Z�Vd_�oq\^_^��e6W,id_ L�� Y^\�e6W,�d_���\�k�z�Y^\ � ]"b$naX,V6Z � m � b$�xW|nHu�\�_�[�[|_�[
k'Y � Z�V�£x_�\>]1k'Z'�"Zxy'`d_'�6Z�`,W,zI_�r'V6Z�r'W,V6Y^]�_�`,`6Y^r YF]1��_�y Y^]"m�n*]�Z�V,wQW,`d_�n?k�X,V6Y"k _�W*]�_�£v`6Y"k�\"W�]�Z�V,wxW,`,m
k�V6Z � W � V,b$r'W|nH¬

������������������������� �_Ï!�����!�#"$"#� %&����ß�ßG'Nßtå8ã!ß8ß



Î.Ï ��ÐÑ��D�Ò�ï�ÓÕÔ�Ò�ï�ÖØ×�Ù Ï ��Ô1C	Ô�Ò�Ô&Ú��}��Ó&Ô&Û Ï Ô�Ò,Ö�ÜJÜÕÓ���ï Î ��ÜÕÓÕÙÕÝÞÚÕÔ�Ò&� ï Ï 8�ß1�
å _^��e6W,id_ L"MSñ _�y Y^]"m�Z(]�Z�V,wxW,`,m�¬S[$Y"Y^V � W,`d_�\"m�u6n$_�Vd_�[,\�Z�V,W6k�\"W,[,W
R Y"j�Z�V

i
xi yi

æ X,V6Y"k
ri

]T8�ã
qi

1 149.6108 137.457 2 3
2 92.6785 420.0128 1 4
3 711.4572 401.7639 2 2
4 677.5481 203.9847 2 3
5 294.64 390.0669 4 1
6 385.5054 325.8236 3 3
7 621.2722 58.79285 1 4
8 53.87545 339.8291 2 4
9 233.253 38.44019 3 3
10 368.8332 148.098 2 1

ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZIX6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�Y«oq\�_^��e6W,id_a�|uGV6Z�w{Z�`,W6Z
T̃
� �^b � Z�\aY^\�e6W,�d_�\"��k
z�Y^\

Y � `6Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r Y � Z�V6Z�]�_aoqV6Z�wxZ�`,W6Z
T̂
� uØ]"]"W � bcV6Y�e6W � V,bhr'W|ncXd_�Vd_^j�Z�\"V6Y^]Jk�]"z|y Z�s�u�\�_�[,W|ng[h_�[

]�_�£v`6Y"k�\"�6uR]T8�ã}W�k�\�Y^W6j�Y"k�\"� M § \�Ycj�Y £v`6YcX,V6Y"k;edZ � W,\"�g`d_ û W6k M ©|¬I\�_�[�u�`d_�X,V,W6j�Z�V�uKk'Y"Z � W,`,W,]
]�Z�V,wxW,`,m���W�©�W+bh�^Vd_�]xk'Y"Z � W,`6Z�`,W6ZKj�Z�£ � b.�(Wy;|uhj�m}X6Y�e6bh�,W|e6W@�^m � Z�V6Z�]�Y�k�j�Z�`,�"wxZ�sEk�b|j�jS_�V,`6Y^s
� e6W,`,`6Y^s M

û W6k M � MSú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZQX6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�Y¤o
10

]�Z�V,wQW,`�ud�"Z�y�X6Y"j�Z;n �

������������������������� �_Ï!�����!�#"$"#� %&����ß�ß('�ßtå8ã!ß8ß
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å _^��e6W,id_@� M�ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZxX6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�Y,¬Sn$_�Vd_�[,\�Z�V,W6k�\"W,[,W
R _ �d_�edY

i

ô Y^`6Z�i
j

U(Y�edZ�y'`6Y"k�\"�
li,j

]T8�ã
qi,j

û _^k'k�\�Y�z|`,W6Z
di,j

U(Y"j�Z;n|W
pi,j

æ \�Y^W6j�Y"k�\"�
ci,j

6 1 6 9 301.8745428 1.0 823997.4394
9 1 6 9 129.6161694 1.0 152704.5386
6 4 6 9 316.4390032 1.0 904156.9759
7 4 2 12 155.7165619 1.0 292591.3531
6 2 3 12 307.6023594 1.0 1139979.087
6 3 6 6 334.6811735 1.0 672168.3537
8 2 1 16 89.07916813 1.0 128254.1279
6 5 12 3 111.2821953 1.0 37615.06975
10 6 6 3 178.5937682 1.0 96325.50057

å _^��e6W,i6ZE��oBj�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZEX6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�Y T̃
� k'Y"Y^\"]�Z�\�k�\"]"b$�G\>k;edZ � bh�G�QW6ZvW,`,\�Z;�

r'V,W,V6Y^]�_�`,`,m�ZIn$_�Vd_�[,\�Z�V,W6k�\"W,[,W�¬
L(T̃ ) = 5.444

u
Q(T̃ ) = 8.788

u
D(T̃ ) = 1924.88494198035

u
P (T̃ ) = 1.0

u
C(T̃ ) = 4247792.44614501

M
å Z�X6Z�V,�.Vd_^k'k'j�Y^\"V,W6j}j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_¤oq\^_^��e6W,id_.� � kK�,W6k;edY"jg[|e²_^k�\�Z�V6Y^]

k = 1
W��,W6k;edY"j�\�Y^�6Z�[J ¡\�Z�s,`6Z�Vd_

N = 6
oqV6Z�wxZ�`,W6Z

S̃
�;M@æ Y"Y^\"]�Z�\�k�\"]"bh���{Z'Z � Z�V6Z�]�Y¦ ¡\�Z�s,`6Z�Vd_

S̃X,V6Z � k�\^_�]^edZ�`6Y@`d_ û W6k M ª M

û W6k M ª M�ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y+ l\�Z�s,`6Z�Vd_¤o
10

]�Z�V,wxW,`�u6�"Z�y�X6Y"j�Z;n �
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Î.Ï ��ÐÑ��D�Ò�ï�ÓÕÔ�Ò�ï�ÖØ×�Ù Ï ��Ô1C	Ô�Ò�Ô&Ú��}��Ó&Ô&Û Ï Ô�Ò,Ö�ÜJÜÕÓ���ï Î ��ÜÕÓÕÙÕÝÞÚÕÔ�Ò&� ï Ï 8
b�8

å _^��e6W,id_.� M�ù _�Vd_�[,\�Z�V,W6k�\"W,[,W>j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r Y � Z�V6Z�]�_v ¡\�Z�s,`6Z�Vd_
R _ �d_�edY

i

ô Y^`6Z�i
j

U(Y�edZ�y'`6Y"k�\"�
li,j

]T8�ã
qi,j

û _^k'k�\�Y�z|`,W6Z
di,j

U(Y"j�Z;nhW
pi,j

æ \�Y^W6j�Y"k�\"�
ci,j

9 1 6 9 129.6161694 1.0 152704.5386
1 14 6 12 163.0318711 1.0 321251.985
5 40 16 4 27.45500019 1.0 3098.560371
6 40 12 12 94.98493812 1.0 110142.663
14 40 12 16 118.5543223 1.0 228241.7899
4 58 6 12 59.18706182 1.0 43450.75323
7 58 3 16 117.4449554 1.0 221866.8952
3 62 6 8 170.8336423 1.0 235915.539
58 62 9 16 105.4428359 1.0 179830.7019
10 72 6 4 130.6612894 1.0 68640.34682
6 72 9 12 72.84118546 1.0 65338.27127
62 72 9 16 168.8958228 1.0 460495.6625
8 76 6 16 42.41361785 1.0 29351.34992
2 76 3 16 59.9468229 1.0 58527.39812
14 76 9 16 131.663745 1.0 279104.0709

å _^��e6W,i6Z��(oqV6Z�wxZ�`,W6Z
S̃
� k'Y"Y^\"]�Z�\�k�\"]"b$�G\�k;edZ � bh���xW6Z�W,`,\�Z�r'V,W,V6Y^]�_�`,`,m�ZØn$_�Vd_�[,\�Z�V,W6k�\"W,[,W�¬

L(S̃) =
7.867

u
Q(S̃) = 12.33

u
D(S̃) = 1592.97327997166

u
P (S̃) = 1.0

u
C(S̃) = 2457960.52575807

M

� ÉFEhÉ3­�±²µ$¶�³¹±*Â'»fe�·ç±$º"ÿHº�¯�E � ¿^³¹±²È{µ6´6º ¶�µ��9¯�½6®/¶�³�Ç,º ¶�µ<�
N � _�`,`6Y"jgX,V,W6j�Z�V6Z�X,V,W,]�Z � Z�`,m¨V6Z�y'b�e6��\�_�\"m¨]"m��,W6k;edZ�`,W,s � e6zE\"V6Z;nFk;e6b$�d_^Z�]6¬
D É ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZQX6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�Y oqV6Z�wxZ�`,W6Z"¬

T0
�;é

EhÉ ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_+X,V,W
k = 1

u
N = 12

oqV6Z�wxZ�`,W6Z"¬
S1

�;é
L$É ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_+X,V,W

k = 1
u
N = 12

oqV6Z�wxZ�`,W6Z"¬
S2

�;M
N m��,W6k;e6W,\�Z;e6�"`,m�Z+ä'[hk�X6Z�V,W6j�Z�`,\"m X,V6Y^]�Y � W|e6W6k��¤`d_1Y"�"Y^V,b � Y^]�_�`,W,W¢k'Y1k;edZ � bh�G�QW6j�W?n$_�Vd_�[,\�Z�V,W|�

k�\"W,[|_^j�W�¬¨oç_ � X,V6Y^i6Z'k'k'Y^Vt��+�0
í�7F����8^ì
í'à«���T,a8và	� L �"�\� L ª �"�*�� V¡ u�oB� � Y^X6Z�Vd_�\"W,]"`d_�z1Xd_^j�zh\"�6¬ L � � �
¢t£*�^ª"�c¢  �¡�M	N V6Z'j�z¤[h_�£ � Y^r Y�Vd_^k��6Z�\�_.`6Z�X,V6Z�]"m�wv_�edY�k'Z�[,b$` � m M oqW6k�X6Y�e6�"y Y^]�_�e6W6k��1X6Y�e6W,`6Y"j�Wd_�e6�^�
`,m�ZF_�e6r Y^V,W,\�j�m �;M¢û _^k�X6Y�edY�£QZ�`,W6Z¦\�Y^�6Z�[�oq\^_^��e6W,id_ �$� W¢Vd_^k�X,V6Z � Z;edZ�`,W6ZFX6Y"j�Z;n¢X,V6Z � k�\�_�]^edZ�`,m�`d_
û W6k M � M

ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z�X6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�YFoq\^_^��e6W,id_v© � � e6z�ä'\�Y^r Y{X,V,W6j�Z�Vd_xX,V6Z � k�\�_�]^edZ�`6Y.`d_
û W6k M�L � oBj�Y � W6f(W,i,W,V6Y^]�_�`,`,m�s�_�e6r Y^V,W,\�jaUKV,W6jS_ � oqV6Z�wxZ�`,W6Z"¬

T0
�;M

å _^��e6W,i6Z�©goqV6Z�wxZ�`,W,�
T0

� k'Y"Y^\"]�Z�\�k�\"]"b$�G\	k;edZ � bh���xW6Z�W,`,\�Z�r'V,W,V6Y^]�_�`,`,m�ZØn$_�Vd_�[,\�Z�V,W6k�\"W,[,W�¬
L(T0) =

5.947
u

Q(T0) = 510.210
u

D(T0) = 2864.3798097
u

P (T0) = 1.14494498
u
C(T0) = 5139764.21577171

M
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û W6k M � M�T k�n�Y � `,m�Z � _�`,`,m�Z�oç� � ]�Z�V,wQW,`�u6X6Y"j�Z;nhW �

P e6z.Vd_^k'k'jS_�\"V,W,]�_^Z'j�Y^r Y+X,V,W6j�Z�Vd_1oq\�_^��e6W,id_ � uh\�_^��e6W,id_v© � �^m�e6WEX6Y"k�\"V6Y"Z�`,m � ]�_Qj�`6Y^r Y^[,V,W,\�Z�V,W|�
_�e6�"`,m�n � Z�V6Z�]�_+ l\�Z�s,`6Z�Vd_|¬

oç_ � kE�,W6k;edY"jt[|e²_^k�\�Z�V6Y^]
k = 1

Wg�,W6k;edY"jt\�Y^�6Z�[� ¡\�Z�s,`6Z�Vd_
N = 12

u(oqV,W6k M¨L"L"M u�\�_^��e6W,i6Z¤; �
oqV6Z�w{Z�`,W6Z"¬

S1
�;é u

oB� � kF�,W6k;edY"j [|e²_^k�\�Z�V6Y^]
k = 7

W��,W6k;edY"j¥\�Y^�6Z�[� ¡\�Z�s,`6Z�Vd_
N = 7

uQoqV,W6k M L � M u�\�_^��e6W,i6ZI� �
oqV6Z�w{Z�`,W6Z"¬

S2
�;M

å _^��e6W,i6Zq; oqV6Z�w{Z�`,W6Z"¬
S1

� k'Y"Y^\"]�Z�\�k�\"]"bh��\�k;edZ � bh���xW6Z�W,`,\�Z�r'V,W,V6Y^]�_�`,`,m�ZJn$_�Vd_�[,\�Z�V,W6k�\"W,[,W�¬
L(S1) = 7.742

u
Q(S1) = 13.839

u
D(S1) = 2333.5673293

u
P (S1) = 1.2060

u
C(S1) = 4462117.969561

M
å _^��e6W,i6Za� oqV6Z�w{Z�`,W6Z"¬

S2
� k'Y"Y^\"]�Z�\�k�\"]"bh��\�k;edZ � bh���xW6Z�W,`,\�Z�r'V,W,V6Y^]�_�`,`,m�ZJn$_�Vd_�[,\�Z�V,W6k�\"W,[,W�¬

L(S2) = 7.4230
u

Q(S2) = 11.423
u

D(S2) = 2402.3622929
u

P (S2) = 1.229339186
u

C(S2) =
4188824.533322386

M
T `,\�Z�r'V,W,V6Y^]�_�`,`,m�ZIn$_�Vd_�[,\�Z�V,W6k�\"W,[,W � e6z�X6Y�e6bh�6Z�`,`,m�n�V6Z�wxZ�`,W,s¥oq\"V,W«X6Y^[,V,m�]�_����xW|n � Z�V6Z�]�_|¬

T0
u
S1

u
S2

� X,V6Z � k�\�_�]^edZ�`,mt]@\^_^��e6W,i6Z+ª M(§ \"W*V6Z�w{Z�`,W,z¤z|]^e6z|��\�k�z¦`6Z'k�Vd_�]"`,W6j�m�j�W M{æ edZ � b�Z�\Ey�_^j�Z;�
\"W,\"�6u$�,\�Y�X,V,W+bh�6Z�\�Z�\�Y�e6�"[hY�X6Z�V,]"m�n@���çnv[,V,W,\�Z�V,W6Z�]�o

L
�âX6Y�edZ�y'`6Y"k�\"�6u

Q
��]T8�ãEu

D
� � e6W,`d_ � Z�V6Z�]�_ � u

U�_�V6Z�\�Y��9Y^X,\"W6jS_�e6�"`,m�j¨V6Z�wxZ�`,W6Z'j�z|]^e6z,Z�\�k
z � Z�V6Z�]�Y1 ¡\�Z�s,`6Z�Vd_ � e6z*k;e6b$�d_�z
k = 1

W
N = 12

oqV6Z;�
w{Z�`,W6Z

S1
�;M
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Î.Ï ��ÐÑ��D�Ò�ï�ÓÕÔ�Ò�ï�ÖØ×�Ù Ï ��Ô1C	Ô�Ò�Ô&Ú��}��Ó&Ô&Û Ï Ô�Ò,Ö�ÜJÜÕÓ���ï Î ��ÜÕÓÕÙÕÝÞÚÕÔ�Ò&� ï Ï 8
b
H
å _^��e6W,id_ �6MSñ _�y Y^]"m�Z(]�Z�V,wxW,`,m�¬S[$Y"Y^V � W,`d_�\"m�u6n$_�Vd_�[,\�Z�V,W6k�\"W,[,W
R Y"j�Z�V

i
xi yi

æ X,V6Y"k
ri

]T8�ã
qi

1 149.6108 137.457 2 3
2 92.6785 420.0128 1 4
3 711.4572 401.7639 2 2
4 697.5481 53.9847 2 3
5 294.64 3900669. 4 1
6 385.5054 325.8236 3 3
7 621.2722 58.79285 1 4
8 53.87545 339.8291 2 4
9 233.2531 38.44019 3 3
10 368.8332 8.009759 2 1
11 455.8238 20.6785 1 4
12 311.0669 265.5064 3 2
13 201.7639 197.5481 3 3
14 680.6081 148.0798 3 4
15 43.43363 38.27282 3 2
16 197.6117 2.649694 2 4
17 548.1151 187.6409 2 5
18 387.9937 135.0223 1 1
19 497.9479 350.4937 1 5
20 750.5044 378.5867 2 1

å _^��e6W,id_@© M�ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZxX6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�Y,¬Sn$_�Vd_�[,\�Z�V,W6k�\"W,[,W
R _ �d_�edY

i

ô Y^`6Z�i
j

U(Y�edZ�y'`6Y"k�\"�
li,j

]T8�ã
qi,j

û _^k'k�\�Y�z|`,W6Z
di,j

U(Y"j�Z;n|W
pi,j

æ \�Y^W6j�Y"k�\"�
ci,j

13 12 9 6 128.7064663 1.216800507 120940.3902
13 9 9 9 162.1940047 1.011891868 239577.5996
13 1 6 9 79.56683614 1.031766767 58787.93756
13 8 6 12 205.2191033 1.007516153 509177.0666
8 2 2 16 89.07916813 1.010180693 128254.1279
12 5 12 2 125.6400184 1.437040991 45368.5746
6 5 12 3 111.2821953 1.474708618 54787.16681
16 9 6 12 50.51007424 1.452899663 44480.83004
10 9 6 3 138.9531173 1.010472936 58530.5398
11 9 3 12 223.2781335 1.006422483 602079.6691
11 7 1 16 169.7820385 1.003332805 462752.1895
14 7 3 16 107.2049945 1.007985917 185355.0765
17 14 6 20 138.2732311 1.267990993 484866.7322
14 4 6 12 95.6078128 1.009616699 110745.1045
19 17 2 25 170.4047586 1.142135639 829127.1353
14 3 6 8 255.5528934 1.005187222 525168.3576
15 9 9 6 189.8195192 1.559376593 337119.5971
20 14 6 4 240.8972535 1.006477661 233629.5801
18 9 3 3 182.4081907 1.092150452 109016.5404
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û W6k M�L �|M�ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"ZxX6Y^[,V,m�]�_��G�xZ'Z � Z�V6Z�]�Y¦oç� � ]�Z�V,wxW,`�u6X6Y"j�Z;n|W �

; M6�3òGô�UR¥tö(OSR(T(O
N Vd_^�"Y^\�ZK]"X6Z�V,]"m�ZKW6k'k;edZ � Y^]�_�`d_vy�_ � _'�d_xX6Y"k�\"V6Y"Z�`,W,zFj�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r Y+X6Y^[,V,m�]�_��G�{Z�r Y � Z;�

V6Z�]�_� ¡\�Z�s,`6Z�Vd_�k�bh�6Z�\�Y"j�k�\�Y^W6j�Y"k�\"W � Y^X6Y�e6`,W,\�Z;e6�"`,m�n*]�Z�V,wxW,`> ¡\�Z�s,`6Z�Vd_@X,V,W6j�Z�`,W,\�Z;e6�"`6YE[>X6Y��
k�\"V6Y"Z�`,W,�g\�Z;edZ�[hY"j�j�b$`,W,[|_�i,W6Y^`,`6Y^s+k'Z�\"W�k�bh�6Z�\�Y"j1X,V6Y"k�\"Vd_�`6k�\"]�Z�`,`6Y^r YGVd_^k�X,V6Z � Z;edZ�`,W,z�Vd_ � W6Y^\�Z;nh`,W|�
�6Z'k�[,W|nxX6Y"j�Z;n M UKV6Z � edY £xZ�`,`,m�s+X6Y � n�Y � [QV6Z�w{Z�`,W,�aX,V6Z � k�\�_�]^e6z,Z�\�k'Y"�"Y^s{[$Y"j��^W,`d_�i,W,� � ]"b�nQ�d_^k�\�Z�s�¬
oç_ � ��_�y Y^]�_�z�k
n�Z'jS_ � e6z>X6Y"k�\"V6Y"Z�`,W,z?X6Y^[,V,m�]�_��G�{Z�r Y � Z�V6Z�]�_E ¡\�Z�s,`6Z�Vd_E`d_EY"k�`6Y^]�Zv[|e²_^k�\�Z�V,W,y�_�i,W,W
]�Z�V,wxW,`gW6k�n�Y � `6Y^r Y?r'Vd_^f�_Jo=edY^[h_�e6�"`6Y*W6k�X6Y�e6�"y Y^]�_�`,m j�Y � W6f(W,i,W,V6Y^]�_�`,`,m�s�_�e6r Y^V,W,\�j¡UKV,W6jS_ � e6z
X6Y"k�\"V6Y"Z�`,W,z>j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r YEX6Y^[,V,m�]�_����{Z�r Y � Z�V6Z�]�_.WFW6Z�Vd_�V�nhW,�6Z'k�[|_�z¦[|e²_^k�\�Z�V,W,y�_�i,W,z¦]�Z�V|�
wxW,`¤W6k
n�Y � `6Y^r YEr'Vd_^f�_ � ugoB� � Y"�^�v_�z¤k
n�Z'jS_ � e6zFX6Y"k�\"V6Y"Z�`,W,z¦X6Y^[,V,m�]�_����xW|n � Z�V6Z�]"��Z�]E ¡\�Z�s,`6Z�Vd_�k
bh�6Z�\�Y"jg�,W6k;e²_ � Y^X6Y�e6`,W,\�Z;e6�"`,m�nF]�Z�V,wxW,`FW1]"m � Z;edZ�`,W,s>U�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�nFV6Z�w{Z�`,W,s M

R _@Y"k�`6Y^]�Z{Vd_�y'Vd_^�"Y^\�_�`,`,m�nI_�]"\�Y^Vd_^j�W*X,V6Y^r'Vd_^j�jloq]"[|e6���d_�z>X,V6Y^r'Vd_^j�j�ml]"W,y'b�_�e6W,y�_�i,W,W?V6Z�y'b�e6�^�
\^_�\�Y^] � X,V6Y^]�Z � Z�`�]"m��,W6k;e6W,\�Z;e6�"`,m�s¤ä'[$k�X6Z�V,W6j�Z�`,\vX6YxX6Y"k�\"V6Y"Z�`,W,�¨j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y^r YvX6Y^[,V,m�]�_��
�G�xZ�r Y � Z�V6Z�]�_( ¡\�Z�s,`6Z�Vd_�k�bh�6Z�\�Y"j?Vd_�y�e6W,�,`6Y^r Y(�,W6k;e²_ � Y^X6Y�e6`,W,\�Z;e6�"`,m�n.]�Z�V,wQW,`.W+f�Y^V6j�W,V6Y^]�_�`,W,z
U�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�nFV6Z�wxZ�`,W,s M

������������������������� �_Ï!�����!�#"$"#� %&����ß�ßG'Nßtå8ã!ß8ß



Î.Ï ��ÐÑ��D�Ò�ï�ÓÕÔ�Ò�ï�ÖØ×�Ù Ï ��Ô1C	Ô�Ò�Ô&Ú��}��Ó&Ô&Û Ï Ô�Ò,Ö�ÜJÜÕÓ���ï Î ��ÜÕÓÕÙÕÝÞÚÕÔ�Ò&� ï Ï 8
b~b

û W6k M	L"L"MSú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y+ l\�Z�s,`6Z�Vd_¤oç� � ]�Z�V,wxW,`�u
k = 1

u
N = 12

u �

N [h_ �6Z'k�\"]�Z�X6Z�V6k�X6Z�[,\"W,]"`,m�n¤W6k'k;edZ � Y^]�_�`,W,s>j�Y £v`6Y+bh[h_�y�_�\"��k;edZ � b$�G�xW6ZK`d_�X,Vd_�]^edZ�`,W,z3¬
D É Ê k'Y^]�Z�V,w{Z�`6k�\"]�Y^]�_�`,W6Z+W?X,V6Y^]�Z � Z�`,W6Z � Y^X6Y�e6`,W,\�Z;e6�"`,m�n�]"m��,W6k;e6W,\�Z;e6�"`,m�n?Vd_^k��6Z�\�Y^] � e6z?k�\^_��

� W,WgX6Y"k�\"V6Y"Z�`,W,zaj�`6Y�£QZ'k�\"]�_ � Z�V6Z�]"��Z�]� l\�Z�s,`6Z�Vd_ � e6zcb$y�edY^]*Xd_�Vd_^j�Z�\"V,W,�6Z'k�[$Y^s�V6Z�w{Z�\"[,W«oq�,W6k;edY
[|e²_^k�\�Z�V6Y^]@WF�,W6k;edYv]�Z�V,wxW,`¤ ¡\�Z�s,`6Z�Vd_ � W¤]"m � Z;edZ�`,W,zFU�_�V6Z�\�Y��Íä f�f�Z�[,\"W,]"`,m�nFV6Z�w{Z�`,W,s M
EhÉ û _�y'Vd_^�"Y^\"[|_¢j�Y � W6f(W,i,W,V6Y^]�_�`,`,m�na]�_�V,Wd_�`,\�Y^]IW6k�X6Y�e6�"y Y^]�_�`,`,m�n�_�e6r Y^V,W,\�j�Y^]¢WaW|ncW6k'k;edZ � Y��

]�_�`,W6Z"uÑ]"[|e6�G�d_�z>k�Vd_�]"`,W,\�Z;e6�"`,m�Z{]"m��,W6k;e6W,\�Z;e6�"`,m�Z{ä'[hk�X6Z�V,W6j�Z�`,\"m oq]@�d_^k�\"`6Y"k�\"W�u3ä'\�Y�Y^\"`6Y"k�W,\�k
z>[
]�Y^y j�Y�£v`6Y"k�\"WFW6k�X6Y�e6�"y Y^]�_�`,W,zEVd_�y�e6W,�,`,m�n�_�e6r Y^V,W,\�j�Y^]v`d_�bhV6Y^]"`6Z�V6Z�wxZ�`,W,z.edY^[h_�e6�"`,m�n@X6Y � y�_ � _'� �;M
L$É T k'k;edZ � Y^]�_�`,W6ZGW@X,V,W6j�Z�`6Z�`,W6ZG�"Y�edZ'Z�k;edY £v`,m�n.X6Y � n�Y � Y^] � e6z.Y^X,V6Z � Z;edZ�`,W,z�W,`,\�Z�r'V,W,V6Y^]�_�`,`,m�n

n$_�Vd_�[,\�Z�V,W6k�\"W,[>V6Z�wxZ�`,W,sJoq[,V,W,\�Z�V,W6Z�] � e6z1Y^i6Z�`,W,]�_�`,W,z � Z�V6Z�]"��Z�]� ¡\�Z�s,`6Z�Vd_ �;M
N²É T k�X6Y�e6�"y Y^]�_�`,W6Z�`6Z��6Z�\"[,W|n¤j�`6Y�£QZ'k�\"].X,V,W¦Y^i6Z�`,W,]�_�`,W,W¤Xd_�Vd_^j�Z�\"V6Y^]�y�_ � _'�,W M
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û W6k M	L � MSú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y+ l\�Z�s,`6Z�Vd_¤oç� � ]�Z�V,wxW,`�u
k = 7

u
N = 7

u �

� É UKV,W6j�Z�`6Z�`,W6ZJj�`6Y^r Y^Xd_�Vd_^j�Z�\"V,W,�6Z'k�[hY^r Y«Y^i6Z�`,W,]�_�`,W,z � Y^X6Y�e6`,W,\�Z;e6�"`,m�n�]�Z�V,wxW,`¨ ¡\�Z�s,`6Z�Vd_
oq\ M Z M u�k�\�Y^W6j�Y"k�\"WJY^V,r�_�`,W,y�_�i,W,W � Y^X6Y�e6`,W,\�Z;e6�"`,m�nJ]�Z�V,wQW,`�u&]"[|e6�G�d_�zIY"�"Y^V,b � Y^]�_�`,W6Z@WI\�Z;n|`,W,�6Z'k�[$Y"Z
Y"�"k;e6bh£vW,]�_�`,W6Z �;M
¦ ÉEUKV6Y^]�Z � Z�`,W6Z � Y^X6Y�e6`,W,\�Z;e6�"`,m�n¢]"m��,W6k;e6W,\�Z;e6�"`,m�n¢ä'[$k�X6Z�V,W6j�Z�`,\�Y^]6u�]"[|e6�G�d_�zIk�Vd_�]"`6Z�`,W6Z@Vd_�y��

e6W,�,`,m�n¦_�e6r Y^V,W,\�j�W,�6Z'k�[,W|n¤k
n�Z'j}kKbh�6Z�\.Y"k'Y"�"Z�`,`6Y"k�\�Z�s¤W6k
n�Y � `,m�n � _�`,`,m�nIoq`d_�X,V,W6j�Z�V�udY"k'Y"�"Z�`,`6Y"k�\"W
W6k
n�Y � `6Y^r Yxr'Vd_^f�_|u"\"W,X,maX,V6Y"k�\"Vd_�`6k�\"]�Z�`,`6Y^r YxVd_^k�X,V6Z � Z;edZ�`,W,z+Vd_ � W6Y^\�Z;n|`,W,�6Z'k�[,W|n.X6Y"j�Z;n � � e6z{]"m�z|]^�
edZ�`,W6Z+k�X6Z�i,Wd_�e6�"`,m�n?\"W,X6Y^]1W6k
n�Y � `,m�n � _�`,`,m�ngoq`d_�W|e6bh�,wxW|n3uH`d_�W|n|b � wQW|n � � e6z?_�e6r Y^V,W,\�j�Y^]¤W²ý�W|e6W
W|n1[$Y"j��^W,`d_�i,W,s M
§ É T k�X6Y�e6�"y Y^]�_�`,W6Z�j�`6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`,m�n � Z�V6Z�]"��Z�]¦ l\�Z�s,`6Z�Vd_Fkvbh�6Z�\�Y"j�k�\�Y^W6j�Y"k�\"W � Y^X6Y�e6`,W|�

\�Z;e6�"`,m�n*]�Z�V,wQW,`²ý�bhy�edY^]1] � V,b$r'W|n>X,V,W|edY £xZ�`,W,z$n}oq`d_�X,V,W6j�Z�V�¬Gä�edZ�[,\"V,W,�6Z'k�[,W6Z+k'Z�\"W�uHX,V6Y"Z�[,\"W,V6Y^]�_��
`,W6Z(ä�edZ�[,\"V6Y^`,`,m�n¤k
n�Z'j �;M
¨ É T k'k;edZ � Y^]�_�`,W6Z{y�_ � _'�,W*X6Y"k�\"V6Y"Z�`,W,z*j�`6Y^r Y^[,V,W,\�Z�V,W|e6�"`6Y^r Y � Z�V6Z�]�_� ¡\�Z�s,`6Z�Vd_�k�bh�6Z�\�Y"j�k�\�Y^W|�

j�Y"k�\"W�]�Z�V,wxW,`I ¡\�Z�s,`6Z�Vd_F]1Vd_^j�[h_�n?X6Y � n�Y � _1V6Z'k�\"V,bh[,\"b$V,W,y�_�i,W,WJV6Z�w{Z�`,W,s?]F[$Y"j��^W,`d_�\�Y^V,`6Y^scY^X|�
\"W6j�W,y�_�i,W,Wc��� L;�9M
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b1�
å _^��e6W,id_©; MSú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y. l\�Z�s,`6Z�Vd_¤o

k = 1
u
N = 12

� ¬
n$_�Vd_�[,\�Z�V,W6k�\"W,[,W

R _ �d_�edY
i

ô Y^`6Z�i
j

U(Y�edZ�y'`6Y"k�\"�
li,j

]T8�ã
qi,j

û _^k'k�\�Y�z|`,W6Z
di,j

U(Y"j�Z;n|W
pi,j

æ \�Y^W6j�Y"k�\"�
ci,j

16 9 6 12 50.51007424 1.452899663 44480.83004
11 7 1 16 169.7820385 1.003332805 462752.1895
15 9 9 6 189.8195192 1.559376593 337119.5971
3 32 6 8 37.9757886 1.06750011 12316.05211
20 32 6 4 12.4331388 1.085967514 671.4882057
14 66 9 20 55.71061949 1.015193431 63016.57133
32 66 9 20 201.5664086 1.006350033 817740.2537
11 120 3 16 102.3991935 1.011771212 169744.3678
18 120 3 4 47.85193737 1.427143857 13071.54117
10 148 6 4 35.90632364 1.032016371 5322.166535
120 148 9 16 56.48823708 1.019194642 52034.71222
7 156 3 16 51.28078668 1.022591924 43025.07192
14 156 9 16 71.93327899 1.01378132 83931.30626
4 156 6 12 36.55960678 1.057886315 16967.71172
19 178 3 25 158.7435194 1.001697637 631057.1137
17 178 6 25 21.31663613 1.871318061 21258.12525
66 178 9 25 89.38020572 1.013773623 202471.4047
13 200 9 12 25.03681035 1.007922138 7581.693609
2 224 3 16 76.06986933 1.014021977 93884.23912
6 224 6 16 21.92446351 1.046452241 8048.173776

200 224 9 16 179.6464634 1.005564898 519239.1508
9 234 9 12 26.07624368 1.063880384 8680.887122

146 234 9 16 102.246745 1.015581387 169876.6537
1 238 6 12 31.87284415 1.017489785 12403.74822
13 238 9 12 58.68912829 1.019734493 42148.65049
234 238 9 16 109.2028461 1.018322788 194300.2501
12 244 12 8 18.45239779 2.123245705 5783.568161
200 244 12 16 104.0002181 1.101470774 190616.9258
6 248 12 12 57.5337072 2.052052567 81510.66672
5 248 16 4 70.73757546 1.202383114 24065.96054

244 248 16 16 62.42070436 2.037100153 125995.8982

UKV6Z � ]�_�V,W,\�Z;e6�"`,m�sFjS_�\�Z�V,Wd_�e � e6z � _�`,`6Y^s�k�\^_�\"�"W1�^m�e@X6Y � r Y^\�Y^]^edZ�`1]QVd_^j�[h_�n.[,bhV6k _.ê�UKV6Y"Z�[,\"W|�
V6Y^]�_�`,W6ZKk�W6k�\�Z'j�ê{o ú � å�T u|_�]"\�Y^V�W+edZ�[,\�Y^V�¬ úJM   M�U Z�]"W,` � o����"© � uÑ���<; � u²���"ª � uÑ��� ���q� [h_�[@e²_^�"Y^Vd_�\�Y^V,`d_�z
Vd_^�"Y^\^_ L ��oBk�\"b � Z�`,\6¬ òxM òxM�� _^j�[$Y^]�Y^s � W�[h_�[J��_�[h_�e²_�]"V6k�[h_�z¢Vd_^�"Y^\�_ òQM òxM�� _^j�[$Y^]�Y^r Ycoç� �|L � r M uâV,b$�
[hY^]�Y � W,\�Z;e6�6¬ úJM   M�U Z�]"W,` �;M UKV6Y^r'Vd_^j�j�`,m�s*[$Y"j�X|edZ�[hkx]�k�V6Z � Z C++ Vd_�y'Vd_^�"Y^\^_�` òxM òxM²� _^j�[$Y^]"m�j M
UKV6Z � ]�_�V,W,\�Z;e6�"`,m�sE]�_�V,Wd_�`,\QjS_�\�Z�V,Wd_�e²_Q�^m�e@Y^X,b|��e6W,[$Y^]�_�`�[h_�[.k�\^_�\"�"z+]�\"V,b � _�nv[$Y^`6f�Z�V6Z�`,i,W,W>���"© �9M
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¹ºÂÃÚÃ¿�Ë	� #aÄ Ê©®�±³¹�® ¾ Þ °2ÊÀ± ½ ��ª�«/¬YÂÙÚÃ­65ßÖcÀ*¬YÚÙ­�É
«/¬;#�<Z�~��8��
}���Ë�¬Y«/ä~«/¬ÍË�� µ�� #�åiÇ
«C¬º¼Y»
­cäæ®1� ·â� #�¸�¾�»ç³*«/Ì�¬�Ú�¹�¼YÚ 3 ¹`èF»
¬�¼�³�«y×&Ì 3 ÂÃÚÃÔ*«C±Z­qÖ1¼Y«/ÚÃ­*«/¬�¼Y¬�«C«©À*¬Y»
Á�ÂÙ«C´x� à ,O½�éçê ² ½
ë °�²
Ý â�Ê ±³¯�± Ë °�Ê ± ½ ¹ #d8
�
�
��#cÇ
»
Âq�|8CH�#<­*»��,8�#*À*À6���1b���8C�~}��

�^��Ë�ÌìË	� ��Î3� #�í!ÌîÊ	� #�Ä Ê�®*±³¹�® ¾^Ð�¾ ®�®�ï ¾�½
ë ²µ®*¯W±³¹ðá ½ ¯!âÏÓ¡Ê©® ¾ á ½ ¯O¯TÓ¡¹�± ¼�°�Ê ± ½ ¹æñ�®�Êóò ½2¾ Í�¶ ��ÖcÚÙ­�É~±ZÀ�»
¬Y«�5\¯©»~¬�Â�Ô
Ö 3 ÚÃ«/­1¼YÚOô 3�õ Ì*Á*ÂÃÚÃ¹�³*ÚÃ­*É`È�»�� #�<Z�~�
���

����ö#ÚÃ¹�³cÁ*Ì*¬Y­ õ �=È�� #!÷ Ê ±³²Ì±³Ê Î©ÐÏø ® ½2¾·Î�é*½�¾�ù ®�¼�± ¶�± ½ ¹ ã °8Í2±³¹ ¿2� ¯æÚÙÂÃ«/ä�#�ú!«C¾îûß»~¬�¿|#,8
�1�k���
���>°�±Z¬Y«/ä�®1� µ�� #kü~»
³*­�¹�»
­>Ë�� Ö,� # á ½ ¯�â�Ó¡Ê�® ¾ ¶(°�¹�Ò�Ñ*¹�Ê ¾ °!¼�Ê©° ë ±³² ±³Ê Î!,ØÐÏø ® ê Ó¡±MÒ!®UÊ ½ Ê ø ® ÐÏø ® ½�¾·Î6½�é ñiï Ã á ½ ¯�â�² ®*Ê�®*¹�®·¶�¶ #
ú!«C¾îûß»~¬�¿|5Ø¯g� í	��ö*¬Y«/«C´Û±Z­�ýþÈ�»~´TÀf±Z­cä�#|8C�c�k���

8C����°�ÚÙÂ�È�� #1åi¬�¼�«/É1±!ü$� #Z®Í»~­1¼�»kä~±�®F� °G� #
ª�±Z­*»1¹�µ�� #Zÿt´�Ú��<«CÔ�³*«/Ì�¬�Ú�¹�¼YÚ 3 èF»
¬ 3 ÚÃ¬ 3 Ì*ÚÙ¼�À�±
¬º¼YÚO¼YÚÙ»~­*ÚÃ­*É�� à , á ½ ¯!âÏÓ¡Ê©°2ÊÀ± ½ ¹�°�²
Ý â�Ê ±³¯�± Ë °�Ê ± ½ ¹ °�¹ÏÒVÆ�â
â�² ± ¼�°2ÊÀ± ½ ¹ #|<Z�
��8�#cÇ
»~Â=��<
H�#<­*»$��<"#<À*Àd��H�<�8
�IH ß~���

8�8���°�ÚÙÂÃÁ�«/¬�¼!×S� ú	� #�°�¬Y±
³�±Z´�µ�� ·â� #�ü~»
³�­�¹º»~­`Ë�� Ö,� #�¸�³�« 3 »
´�À*ÂÃ«��<ÚÙ¼�äR»Zè 3 »
´�À*Ì*¼�ÚÃ­*É�Ö1¼�«CÚÙ­�«/¬�´�ÚÙ­�ÚÙ´Û±ZÂa¼�¬Y«/«C¹/��Ä ÑYÆ ã
à ,¨½ ¹�Æ�â
â�²Ì± ®²Ò ã °�Ê ø ®�¯É°�Ê ± ¼·¶ #d8
�1�~�^#cÇ
»~Â=�*H�<"#c­*»���ß�#<À*À6�f�
H~b'�½�1bZ���

8;<"��Ð0ù!ü'ó�ò8ò��xÔS� Ï � #dÓ�þ2ü�þ'ð
)�ù��+��� Ð|� # )-þ�ó�þ���þQ� õ2ò�
�ø�ò�ü�þ��²��2��8ù!ü6� È_����:·����)�����£@	���)\��	���)O��:
� #H8C�~�
H�#�õ2ù
÷ìb 2
�����6�h<"#<À*À6�fH'�Í<Z���

8CH���í!«C­�Ô<¬YÚ 3 ¿<¹�»
­Rª�� #<· «/Â�±Z­�ÔRµ�� #<ÿì´�Ì*ÂÙ¼�ÚÃÂÙ«CÇ
«CÂ�±
ÂÙÉ~»
¬YÚO¼Y³*´�èF»~¬&À�±
¬º¼YÚO¼YÚÙ»~­*ÚÃ­*É�É~¬Y±
À*³�¹/�~¸�« 3 ³*­*Ú 3 ±
Âfµ�«CÀf»~¬º¼�Ö<ÿ�úiËi�~H'�
8CH~��8�#*Ö<±
­�Ô<Ú�±�ú�±k¼YÚÙ»~­�±ZÂa·�±ZÁ�»
¬²±k¼Y»
¬YÚÙ«
¹�#cÿ!ÂÃÁ*Ì��1Ì*«C¬��1Ì*«�#*ú�®1#68
�
�~H��

8�ß���í!¾�±Z­*ÉÛöÕ� ÕK� #*µ�Ú 3 ³�±
¬YÔ*¹�Ë�� Ö|� #�¯æÚÙ­1¼�«C¬ õ �6# ÐÏø ® Ä Ê�®�±³¹�® ¾`Ð¡¾ ®�®�ï ¾ ½
ë ²µ®�¯ ��Ë�»~¬YÔ*¬�« 3 ³~¼;5$Õ�ÂÙÌc¾�«/¬;#h8
�
��<"�
8
b"���IÇk±Z­*»kÇyÿ��=å�� #$¸�Ì	�/³*ÚÃÂÃÚÙ­�ÿ	� ÿ	� # ã ±³¹�±³¯É°�²$ñ�®�Êóò ½2¾ Í�¶�´ ÐÏø ® Ä Ê©®�±³¹�® ¾ ï ¾ ½~ë ² ®*¯ °2¹�Ò�Ñ·ÊÀ¶ ê ®�¹�® ¾ °�² ± Ë °2ÊÀ± ½ ¹�¶ �Øª�» 3 ±
µ!±k¼Y»
­6#*öØ·â5�È�µ!È õ ¬Y«C¹Y¹/#,8C�
��ß��

8C}���ü~±
ÚÙ­�ÿ�� ÕK� #*® Ì*¬º¼�ä`®1� ú	� #*ö#ÂÃäc­*­ õ � ü�� #*Ë�±k¼Y± 3 ÂÙÌ�¹º¼�«C¬�ÚÃ­*É$5#±T¬Y«/ÇcÚÙ«C¾�# ÆVá ã á ½ ¯�â�Ó¡Ê , Ä Ó ¾ ¸ , #,8C�~��<"#1Ç
»~Â=�cH�8�#c­*»��
H�#<À*Àd�$<Z}�ß �IH�<ZH��

8��^��Õ>±ZÀ�¹Y±ZÂÃÚ�¹#ÿ	� #1µ!±�äc¾�±
¬YÔ"�IÖc´�ÚÙ¼�³�
�� ü$� #1Öc´�ÚÙ¼�³R°G� Ë�� #1Öc»~ÂÙÇcÚÃ­*É�¼Y³*«�É
¬²±ZÀ�³*Ú 3 ±ZÂ<Ö1¼�«CÚÙ­�«/¬Ø¼�¬Y«/«�À*¬Y»
Á�ÂÙ«C´ Ì�¹�ÚÙ­*É�É~«/­*«/¼�Ú 3
±ZÂÃÉ
»~¬�ÚÙ¼�³*´{� à ,�½�é Ê ø ® ÝßÞ Ä$#|8
�
�
H�#cÇ
»
Âq�"ß�ß$#<­*»��"ß$#<À*À6���c�k� �½�~��8��

8C����Õ�«/«C­1ä�µ�� ·�� #1µ�±ZÚ
�Ï±6í	� # ù ®�¼�± ¶·± ½ ¹�¶�ò¨±³Ê øRã Ó¡²ÌÊ ± â�²µ® Ý ë�� ®�¼*Ê ±³¸�®·¶�´�ï ¾ ® é ® ¾ ®�¹�¼�®*¶�°�¹ÏÒ���°�²=Ó�® Ð�¾ °~Ò!® ½�� ¶ #<ú!«C¾çûß»
¬Y¿h5
¯æÚÙÂÃ«/ä�#68C�c�k}��

8C����Õ�³*»
Ì�¬�äRª�� ú�� # õ ±Z¬²Ô*±ZÂÃ»~¹ õ � ®1� #�ÿ�­�«��*± 3 ¼�Á*¬²±Z­ 3 ³�±Z­fÔ�Á�»
Ì*­fÔ`±
ÂÙÉ~»
¬YÚO¼Y³*´þèF»
¬�¼Y³*«6Ö1¼�«CÚÙ­*«C¬�À*¬Y»
Á*ÂÃ«/´JÚÃ­�É
¬²±ZÀ*³6�
�I­65 á ½ ¯�â�Ó¡Ê ±³¹ ¿ ±³¹�á ½ ¯ ë ±³¹�°�Ê ½�¾ ± ¼*¶ #�·�ú�È�Ö��~b
��#*ÖcÀ*¬YÚÃ­*É
«C¬/#,8
�
�~b�#~À�À6�fbZ��<���bZ�~���

<Z����Õ�«/ÂÃÂÙ«C¬�«C¬�í�� # õ èF«/¬²¹ 3 ³1ä���� # õ Ú�¹ºÚÃ­*É
«C¬!Ë	� #�� ¹�°²â�¶�°!¼�Í�ï ¾ ½~ë ²µ®�¯�¶ #�ª�«/¬YÂÙÚÃ­65ßÖcÀ*¬YÚÙ­�É
«/¬¹��
$«/¬YÂÃ±
É�#"<Z�
��ß��
<"8���Õ�«/¬Y­*ÚÃÉ
³�±
­�ª�� ¯g� #*·aÚÃ­�Ö,� #*ÿ�­`«�� 3 ÚÙ«C­1¼�³�«/Ì*¬YÚÃ¹º¼�Ú 3 À*¬�» 3 «CÔ<Ì*¬Y«!èF»~¬�À�±Z¬�¼�ÚÙ¼�ÚÃ»
­*ÚÃ­*ÉTÉ
¬²±ZÀ*³d�	� ®�²³² Ä Î ¶·Ê�®*¯ Ð ®�¼ ø ¹�± ¼�°�²

à , #68C�c�k��#cÇ~»
Âq�"ß~��#c­*»$�$<"#<À�À6�$<Z��8
�IH
�c�^�
<�<"��Õ�» 3 ³�¸�� #�®\±k¼�ÚÃ­�ÿ�� #�Öc»
ÂÃÇcÚÙ­*ÉRÖ1¼Y«/ÚÃ­*«/¬�¼Y¬�«C«�À*¬�»~Á*ÂÃ«/´Û¹�ÚÙ­�É
¬²±ZÀ*³f¹&¼Y»�»
À<¼YÚÙ´Û±ZÂÃÚÙ¼�ä�� ñ�®�ÊPò ½�¾ Í�¶ #,8
�
�~��#cÇ
»~Â=�<H�<�#c­*»��
H�#<À*Àd�$<Z�c�;�Í<ZH�<��

<ZH���Õ�»~¬�³�»
­*«C­ õ � #Z¯�±ZÂÃÂÃ«/­*ÚÃÌ�¹$ü$� #1ÎÏÚÙ»~­~¼²¹$Ö|� #1Öc»
ÂÃÇcÚÙ­*É�¼�³*«�Ô<Ú�¹ 3 ¬Y« ¼�«�´�Ì�ÂO¼YÚÙÀ*ÂÃ« 3 ¬YÚÙ¼�«/¬YÚ�±!À*¬Y»
Á*ÂÃ«/´Û¹#Ì�¹�ÚÙ­�É 3 »
­cÇ
«�� 3 »
­*«
¹�#
ã °�¹�° ¿', Ä ¼�± , #68C�~� ß$#1Ç~»
Âq�*H
��#1­�»��68�8�#cÀ*À6�68
H
H~}'��8CH ßcb"�

<'ß���·a«CÇ1ÚÃ­Í®1� Öc³6� # á ½ ¯ ë ±³¹�°�Ê ½�¾ ± °�²��U¹ ¿ ±³¹�®�® ¾ ±³¹ ¿ ½�éiù ®�¼ ½ ¯�â ½ ¶�° ë ²µ® Ä Î ¶·Ê©®�¯�¶ #*Ëi»
¬²Ô<¬Y« 3 ³1¼/5$Õ�ÂÃÌc¾�«C¬/#|8C�~�
���
<
b"��·a«CÇ1ÚÃ­Í®1� Öc³6� #ÏÈ�»
Ì�¬Y¹�«�� Öcä<¹º¼�«C´�Ô<«
¹ºÚÃÉ
­d5ß¹�¼Y¬�Ì 3 ¼�Ì*¬²±ZÂa±
À*À*¬Y»~± 3 ³�� # ï ¾ ½ ¼ ,�½ºé��! Ê ø Ñ·¹�Ê , á ½ ¹ é*,�½ ¹ ù ®·¶·± ¿ ¹ ÐÏø ® ½2¾·Î
°�¹ÏÒ ã ®*Ê ø�½ Ò ½ ² ½�¿2ÎÛù�ÐaãI%
&'&'1 # õ «/­�­�¹ºäcÂÃÇk±Z­*Ú�±�#*Ëi×&¸�È�<Z�~�
} �½�~�~b'ß<�^#ZÀ�À6��ßc�
b��Bß~��ß�#"<Z�
�~}��

������������������������� �_Ï!�����!�#"$"#� %&����ß�ßG'Nßtå8ã!ß8ß



Î.Ï ��ÐÑ��D�Ò�ï�ÓÕÔ�Ò�ï�ÖØ×�Ù Ï ��Ô1C	Ô�Ò�Ô&Ú��}��Ó&Ô&Û Ï Ô�Ò,Ö�ÜJÜÕÓ���ï Î ��ÜÕÓÕÙÕÝÞÚÕÔ�Ò&� ï Ï 8
b
�
<Z}���×6ò��'ý�ø Î � �¨� #|�c��ü�ò/��ù�ó�þ��'þ2ø�ý�ý���ü�ù'ò�û�õ!ý�ü�ù��
þ2ø�ý�ö ð*ý�ð*õ2ò�÷�� ������� �
	��2
������������^)\��Ä���������Æ����I�@7��¨ ¡��������Ã
)O����¥'������������)O��	�� #"<
�
�c�^#^�����6��<�#$Ü����
� �½��ß��

<~�^��·a«CÇ1ÚÃ­Í®1� Öc³6� #�¸ »k¾�±Z¬²Ô*¹�³*ÚÃ«/¬²±Z¬ 3 ³*Ú 3 ±ZÂ 3 ÂÃÌ�¹º¼�«C¬�ÚÃ­*É�# á Ä Þ %
&!&�­ #�· ú�È�ÖQß1} ß~��#*ÖcÀ*¬YÚÙ­*É~«/¬;#�<Z�
�c�^#cÀ*À6�h<Z�~b'�ç<�8
b��
<Z����·a«CÇ1ÚÃ­�®1� Öc³6� #�Ö1¼YÌ�Ô<«/­1¼�¬�«
¹º«
±Z¬ 3 ³�À*¬�»#"�« 3 ¼Y¹ßÚÃ­`¹�ä<¹�¼Y«/´KÔ<«
¹ºÚÃÉ
­6# ï ¾ ½ ¼ ,�½ºé^� ¶·Ê Ñ·¹�Ê , á ½ ¹ é*, á Ä � ù ÷ %
&'&2« #*· ÚÃ¹�Á�»
­6#

<Z�~�
��#cÀ*Àd�$<Z��8
�Í<Z�~b��
<Z����·a«CÇ1ÚÃ­ì®F� Öc³d� #�È�»
´VÁ*ÚÃ­�±k¼Y»
¬YÚÃ±
Â�»
À*¼�ÚÃ´TÚ$�C±Z¼�ÚÃ»
­ìÚÙ­n¹ºä<¹º¼�«C´ 3 »
­*ô�É
Ì*¬²±k¼YÚÙ»~­îÔ<«
¹ºÚÃÉ
­6� ÆiÓ¡Ê ½ ¯É°�Ê ± ½ ¹ °�¹ÏÒ Þ ®�¯ ½ Ê©®

á ½ ¹�Ê ¾ ½ ² #$<Z�~�
��#1Ç~»
Âq�f�k��#<­*»��*H�#<À*À6�fb�8C�'��bZ}�8��
H
����·a«CÇ1ÚÃ­Í®1� Öc³6� #�È�»
Ì*¬²¹�«�»~­Í¹ºä<¹º¼�«/´ Ô<«C¹�ÚÙÉ~­�7ó¹�¼Y¬�Ì 3 ¼�Ì�¬Y±
Â ±ZÀ*À�¬�»1± 3 ³$:
� Ñ*¹ é*½2¾ ¯\°2ÊÀ± ½ ¹Râ ¾ ½ ¼�®*¶�¶*®*¶ #$<Z��8C��#1Ç~»
Âq�,8C��#<­*»��

ß�#<À*Àd��H
�~H'�IH�<'ß$� ³1¼�¼�À65&%#%k¾�¾�¾�� "�ÚÃÀ6� ¬�Ì'%�<Z��8C�(%ZH
�~H'�IH�<'ß �ç<
�"8C�"� ÀÏÔcè
H�8���·a«CÇ1ÚÃ­ ®1� Öc³6� #Vµ�«
¹�¼Y¬�Ì 3 ¼�Ì�¬�ÚÃ­*ÉæÚÃ­ 3 »~´�Á*ÚÃ­�±k¼Y»
Ú�±ZÂ>»~À<¼�ÚÃ´�Ú
�
±k¼�ÚÃ»
­d��×ßÂÃ« 3 ¼�¬Y»
­*Ú 3 À*¬Y«/À*¬YÚÃ­~¼y±Z¬YÊ�ÚÃÇh5�8�8
��<"� 8��'ß1bZÇh8

) 3 ¹�� Ë�Ö(*q#d8�8�À*À6� #�ö*«CÁ*¬;�*��#$<
��8�8�� ³~¼�¼�À65&%#%Z±Z¬+�<ÚÙÇ|� »
¬YÉ,%k±
Á�¹-%^8�8
��<"� 8
�'ß~b
H�<"��×6ò��'ý�ø Î � �¨� # Î ý"�0þ 
¡ñ�ù��EÖ�� Ö�� #�. ���2Æ�	�����)O�G)\��Ä���������Æ���� �*)+����)�������:
��
����p	6���0/ ���*)\72�c���012��:!)O��7 #

-^ü�ò���ü�ý�ø�õ�# Î ù'ð*û��'þ�5�ï	ÜÕÖcÒ,Ö Ï #68
�
�~���
H
H���×6ò��'ý�ø Î � �«� #²ÜUþ�0^ù'ø�ù���Ö	� Ú�� #32&�!ü�ý�ð*õ2ý���ò8ð*û�ý�
cþ2ñ�ú�ù'ü�ý�õ!÷ ó�ñ�öc÷�ø�ù'ú�ù!û�ü�ý�õ2ò8ü�ý�þ�ñ�ÿ!ø�ù�
+22ñ�ù���ø�ù�
v�8þ�ó�þ���ý
ù\ü��+û���þ2û0ò�� ����:!�
���*)\72�������¨;I����)\���'����:!) �c�������
£�)O��������¦O������; #�<Z�~�
��#^�����6�"ß�#$Ü��fb
H'�I} ß$�

H ß���·a«CÇ1ÚÃ­þ®1� Ö<³6� #Rú�Ì*¬YÚÃ±
¿1³�´T«/¼�»kÇ µ�� ��� #R®ÍÌ*ÂÙ¼�Ú 3 ¬YÚO¼Y«/¬YÚÃ±nÖ1¼�«CÚÙ­�«/¬�¼�¬Y«/«¤À*¬Y»
Á�ÂÙ«C´ èF»
¬ 3 »~´�´�Ì*­*Ú 3 ±Z¼�ÚÃ»
­ð­*« ¼�¾�»
¬Y¿|�
Ñ·¹ é*½�¾ ¯É°�Ê ± ½ ¹ ï ¾ ½ ¼�®*¶�¶�®·¶ #$<
�
�
��#0õ2ù'÷ç��#"�����6�*H�#$Ü��68
�
� �ç<
�
����³1¼º¼YÀ654%5%�¾�¾�¾�� "�ÚÙÀd� ¬YÌ'% <
�
�~�(%^8
�
� �ç<
�
���Í<k�
�
��� À�Ôcè

H~b"��×6ò��'ý�ø Î � �¨� #�)-þ!÷�û0ù��'ù�
�Ö	� Ö	� # Î ø�ù!ú8ù!û�ü�ý�õ2ü�ý�þ2ñ�ÿ!ø�ù!òzó�ò�ü�ò��!ùK� õ2ò�
�ø�ò�ü�þÉð�ô^��ò�õ!ù'÷ ð*õ2ù'ý�÷�ù'ð�õ2ýQ�'ò�ü���ý�ø6�
�����
�8�à�'&�Ã�;_	��-/ ��,#:!������, áaÆ ù76 á Æ ã�6 ï ù6ãIÃ�%
&'�!& # Î ù
ð*û��
þ�#¡ï�-98cÒ,Ö Ï #$<
��8C��#�Ü��fb�<'�Ib1�^�

H
}���·:"�Ì*Á�Ú 3 ��� #~¯©«CÚÃ¹�¿cÚÙ¬ 3 ³*«/¬�µ�� # õ èF«C¬Y¹ 3 ³cä�#~Õ�Â�±ZÌR°G� #1® Ì<¼+�C«/Â õ � #<ö�Ú�¹ 3 ³*« ¼�¼�Úf®F� #cÿ!­R±
ÂÙÉ~»
¬YÚO¼Y³*´�Ú 3 èF¬²±Z´�«/¾�»
¬Y¿>èF»~¬$¼�³*«
«��*± 3 ¼!¹º»~ÂÙÌ<¼YÚÙ»~­`»
è ¼Y³*«>À*¬YÚ
�C«
� 3 »
ÂÃÂÃ« 3 ¼YÚÙ­�É�Ö1¼Y«/ÚÃ­*«/¬!¼�¬Y«/«�À*¬Y»
Á*ÂÃ«/´{� ã °�Ê ø ®�¯\°2ÊÀ± ¼�°2²Ïï ¾ ½�¿!¾ °�¯O¯�±³¹ ¿ #h<Z�
�~}�#cÇ
»~Â=�,8
�~b�#
­*»��h<��IH�#cÀ*À6��ß^<~���qß�ß~���

H1�^��® ± 3 Ì*Â�±Z­Vú	� #1Öc»
Ì	�
± õ � #1È�±Z­�Ô*ÚÃ±�
$«�"º±
¬#ÿ	� #
ÿ�­T±
À*À*¬Y»~± 3 ³�èF»
¬�¼�³*«!Ö1¼Y«/ÚÃ­*«/¬ØÀ*¬Y»
Á*ÂÃ«/´qÚÃ­VÔ*ÚÙ¬Y« 3 ¼�«CÔ�É
¬²±ZÀ*³f¹�� Æz¹�¹�°�² ¶
½�é Ý â�® ¾ °�Ê ± ½ ¹�¶ Þ ®·¶�®�° ¾ ¼ ø #d8C�
��8�#1Ç
»~Â=�*H~H�#<­*»$�*}�#<À*À6��ßc�^8��qß1�
���

H
����®Í«/Â$�C±
¿�ÎÑ� ÿ�� #�åi­`¼�³*«>À*¬Y»
Á�ÂÙ«C´J»ZèßÖ1¼�«CÚÙ­�«/¬;� á¨°2¹�°~Ò�± °�¹ ã °�Ê ø ®�¯É°�Ê ± ¼�°2² � Ó¡²³²µ®�ÊÀ±³¹ #68C�~}�8�#1­�»��"ß�#<À�À6�68�ß1H'��8�ß1���
H
���>åiÂÙÚÃÇ
«CÚÙ¬²±TÈ�� ÿ�� Ö|� # õ ±Z¬²Ô*±ZÂÃ»~¹ õ � ®1� #�ÿ�¹ºÌ*¬YÇ
«Cä�»Zè 3 »
´VÁ*ÚÙ­f±k¼�»~¬�Ú�±ZÂf»
À<¼YÚÙ´�Ú$�C±Z¼�ÚÃ»
­�À�¬�»~Á*ÂÙ«C´Û¹&ÚÃ­`´VÌ*ÂÙ¼�Ú 3 ±
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¹º¼>¼�¬Y«/«
¹>ÚÃ­�±~Ôy³*» 3 ­*« ¼�¾�»
¬Y¿<¹�� ï ¾�½ ¼ ,e½�éR%
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1 Ñ+�;�;��Ñ·¹�Ê , á ½ ¹ é*,e½ ¹
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&'&'1�Ç #|<Z�~�
}�#cÇ~»
Âq�*��#<À*À6�fH
}1�Z}'�IH
}~��8��
ß�8���Ö|� õ « ¼º¼YÚÙ«�#:
	�*µ!±
´Û± 3 ³�±
­�Ô<¬²±Z­6#1ÿ!­�»~À<¼�ÚÃ´Û±ZÂÏ´�ÚÙ­�ÚÙ´VÌ*´J¹ºÀf±Z­*­*ÚÃ­*É�¼�¬Y«/«�±ZÂÃÉ
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Ç
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�
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ß~H���µ�»kä�ª�� # ã Ó¡²ÌÊÀ± ¼ ¾ ±³Ê�® ¾ ± ° ã ®*Ê ø�½ Ò ½ ² ½ ¿!Îié*½2¾iù ®�¼�± ¶·± ½ ¹ÍÆz±MÒ�±³¹ ¿ #�Ëi»
¬²Ô<¬Y« 3 ³1¼/5$Õ�ÂÃÌ1¾�«/¬;#|8C�~�
}��
ß�ß���
$»~¹Y¹!Ö|� #�Ö1¼�«CÚÙ­*«C¬�¼�¬Y«/«�À*¬Y»
Á*ÂÃ«/´Û¹�ÚÃ­�¼Y«/ÂÃ« 3 »~´�´�Ì*­*Ú 3 ±Z¼�ÚÃ»
­6�:�I­d5ß®1�*µ�«C¹�«/­fÔ<«�# õ � ®1� õ ±Z¬²Ô*±ZÂÃ»~¹�7F×�Ô*¹�� :�#'@ °�¹ÏÒ ë�½�½ Í
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Ú�¹�«/ÇcÚ 3 ®1� # Ö1¼Y±
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¬�Ú�±
¹�«/­ ®1� #�×D�*± 3 ¼\ÿ!ÂÃÉ
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}��
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}
� ×�ÔâÚ(ï Ï #*),Ö Î D���ÚS��Û
å _^��e6W,id_@� MØú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�"`6Y"Z � Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_¦o

k = 7
u
N = 7

� ¬
n$_�Vd_�[,\�Z�V,W6k�\"W,[,W

R _ �d_�edY
i

ô Y^`6Z�i
j

U(Y�edZ�y'`6Y"k�\"�
li,j

]T8�ã
qi,j

û _^k'k�\�Y�z|`,W6Z
di,j

U(Y"j�Z;n|W
pi,j

æ \�Y^W6j�Y"k�\"�
ci,j

8 2 2 16 39.07916813 1.010180693 128254.1279
11 32 3 16 102.3992935 1.011771212 169744.3678
18 32 3 16 47.85193737 1.427143857 13071.54117
10 46 6 4 35.90632364 1.032016371 5322.166535
9 46 9 12 117.475863 1.012986256 167757.5546
32 46 9 16 56.48823700 1.019194642 52034.71222
13 62 12 9 124.9410852 1.187091806 166777.4633
12 62 12 6 7.226289344 2.143663673 671.6431542
9 72 9 12 18.13073802 1.049612358 4140.389004
16 72 6 16 38.94218096 1.524360604 36986.92614
13 76 9 12 71.87749374 1.021948275 63357.20525
1 76 6 12 13.62031722 1.02000005 2290.271694
72 76 9 16 112.2029706 1.016470565 204648.3339
6 80 12 9 50.66611165 2.053373727 47440.10723
5 80 16 3 76.93343843 1.296035538 23012.74638
62 80 16 9 63.57961825 2.004156953 72913.85681
4 60 6 12 36.55960678 1.057886315 16967.71172
14 60 9 16 71.93327899 1.01378132 83931.30626
7 60 3 16 61.28078668 1.022591924 43026.07192
20 3 4 2 45.48518122 1.047597578 4334.752843
17 14 6 20 138.2732311 1.267990993 484866.7322
19 17 2 25 170.4047586 1.142135639 829127.1358
8 5 8 4 245.9500324 1.005131271 243207.2653
15 9 9 6 189.8195192 1.559376593 337119.5971
11 7 1 16 169.7820385 1.003332806 462752.1895
14 3 6 8 255.5528934 1.005187222 525168.3575

å _^��e6W,id_@ª MØæ Vd_�]"`6Z�`,W6Z�W,`,\�Z�r'V,W,V6Y^]�_�`,`,m�nFn$_�Vd_�[,\�Z�V,W6k�\"W,[coç� � ��_�y Y^]"m�n1]�Z�V,wxW,`�u,X6Y"j�Z;n|W �
å W,XFX6Y^[,V,m�]�_����{Z�r Y
� Z�V6Z�]�_

U(Y�edZ�y'`6Y"k�\"�
o
L
u
max

�
]T8�ã
o
Q
u

max
�

û _^k'k�\�Y z|`,W6Z
o
D

u
min

�
U(Y"j�Z;n|W
o
P
u
min

�
æ \�Y^W6j�Y"k�\"�
o
C
u
min

�
N Z�V,wxW,`,m
 ¡\�Z�s,`6Z�Vd_
o
N

u
min

�
ú `6Y^r Y^[,V,W,\�Z�V,Wd_�e6�^�
`6Y"Z � Z�V6Z�]�Y T0

5.947 10.21 2864.37981 1.14494498 5139764.216 0

P Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_
S1o

k = 1
u
N = 12

� 7.742 13.839 2333.567329 1.206 4462117.97 12

P Z�V6Z�]�Y+ ¡\�Z�s,`6Z�Vd_
S2o

k = 7
u
N = 7

� 7.423 11.423 2402.362293 1.229339186 4188824.533 7

������������������������� �_Ï!�����!�#"$"#� %&����ß�ßG'Nßtå8ã!ß8ß


