
���������	��

������������
������������! "��#����$
����%���

&('*)�+-,/.103254(+-687:9;'*<>=?):+�,*@BADC(EGFIHKJMLONQPR9;7S0T7S0(+VU/):+�,W7S+�6X7Y.�,W):+�,/<M@ZH![]\-F�J�^%\_F`^�L-LGa>[cb�d�eBfhgji*'/4B0M,Gk*+
@l'*4(ml7:6R,/m�'*4l7nPR0M,W7o9p6R,/6Sq/+-@`=ld�JsrtC(E-us7S'
7S0M+�P�'/)1@l9v<(UY'Wgw7S0(+x254(+�6X7S9v'/<V4(<57S9vy`7:0(+xz
+�,W<M9;<(UY'Wgw7S0M+�254(+-687:9;'*<
9p6n.�yv+�,/)�et{o0(+|<V7:)Si!7:'
}M<M@~,W<~,W<�6XP�+|)-e

���>A*LOE*[��-A����x�te`�*�*�(=�<>eK��9v<T�v���h=��D+�.�7S9v'/<Z�Dev�/eK&M'/)�+�,/.10�'Wg?7:0(+�6S+
)S+�yv,W7S9v'/<M6�'/<�7S0(+
6S+�7
{1, 2, 3, 4}

=>@l+-.�9p@l+
PR0(+|7S0(+�)�9�7?9p6t)S+|�M+��l9vk/+*=WPR0(+�7:0(+|)�9;7?9p6�6XiDz
z
+�7S):9p.W=WPR0(+|7S0(+�)�9�7?9p6?,/<*7:9v6SiDz
zY+|7S):9v./=W,W<M@YPR0(+|7S0(+�)�9�7?9p6w7S)1,W<�6X9;7S9vk/+*e

C��
{(2, 2) , (2, 3) , (2, 4) , (3, 2) , (3, 3) , (3, 4)}r?�
{(1, 1) , (1, 2) , (2, 1) , (2, 2) , (3, 3) , (4, 4)}E5�
{(2, 4) , (4, 2)}N��
{(1, 2) , (2, 3) , (3, 4)}A(�
{(1, 1) , (2, 2) , (3, 3) , (4, 4)}� �
{(1, 3) , (1, 4) , (2, 3) , (2, 4) , (3, 1) , (3, 4)}

���>A*LOE*[��-A��`���te(�*�*�(=l<>e��
9v<s�v���h=M�D+-.�7S9v'/<��le;�*�t��+�7:+|):z
9;<(+xPR0M+�7S0M+|)o7S0M+x)S+�yv,W7S9v'/<
R
'/<V7S0M+�6X+|7o'/gt,/y;y`��+|'*�(yv+

9p6R)S+|�M+��l9vk/+*=D6SiDz
zY+|7S):9v./=(,W<57S9p6Si5z
z
+�7:)S9p.W=(,/<M@��O'/)�7S)1,W<M6S9;7S9vk/+/=lPR0M+|):+
(a, b) ∈ R

9��
C��

a
9p6o7:,/y;yv+|)o7:0M,W<

b
e

r?�
a
,W<�@

b
P�+�)S+�m�'/):<�'*<�7:0(+�6:,Wz
+x@(,Gi/e

E5�
a
0M,*6�7S0(+�6:,Wz
+�}M)1687n<M,/zY+x,*6

b
e

N��
a
,W<�@

b
0M,Gk/+�,!.�'*z
zY'*<�U*):,/<M@l�M,/)S+�<57�e

���>A*LOE*[��-A3 >�x�te>�5�/�M=`<>e
¡�9v<T�v���h=��D+-.�7:9;'*<Z�le;�*����+�7:+|):zY9v<(+
PR0(+|7S0(+�)�7S0(+!):+|yp,O7:9;'*<
R
'/<�7S0(+$6S+�7x'Wgo,Wyvy�¢�+�m

�M,/U/+�6�9p6R):+��M+|�D9vk/+*=l6XiDz
z
+�7S):9p.W=M,/<*7:9v6SiDz
zY+|7S):9v.�,W<�@��G'*)�7:):,/<M6S9�7:9;k*+/=lPR0(+�)S+
(a, b) ∈ R

9;�
C���+|k*+|):i/'/<M+jPR0('
0M,*6ok59p6S9�7:+�@V¢�+�m~�M,WU*+

a
0�,/6R,Wyp6S'YkD9p6X9;7S+-@�¢s+|m~�M,/U/+

b
e

r?��7S0(+�)S+x,/)S+�<('!.�'*z
zY'*<�yv9v<(ql6�g]'/4(<M@V'*<Vm�'W7:0�¢s+|m£��,WU/+
a
,/<M@�¢s+|m~�M,/U/+

b
e

E5��7S0(+�)S+�9p6n,O7Ryv+�,*687R'/<M+�.|'/z
z
'/<Vy;9v<(q�g]'/4(<M@V'*<�m�'W7:0V¢s+|m~�M,/U/+
a
,W<�@�¢s+|m~�M,/U/+

b
e

N���7S0(+�)S+�9p6n,Y¢�+�m~�M,WU*+j7:0M,O7n9v<M.�yv4M@l+-6Ryv9;<(ql6�7:'!m�'/7S0~¢�+�m~�M,WU*+
a
,/<M@�¢�+�m£�M,WU*+

b
e

���>A*LOE*[��-A3¤����te%�*�*�(=�<>e�¥~9v<��;�|�¦=��D+�.�7S9v'/<3�Dev�/����+�7:+|):z
9;<(+�PR0(+�7:0(+|)x7:0(+$):+|yp,O7:9;'*<
R
'/<s7:0(+$6X+|7K'WgR,Wyvy?):+�,/y

<D4(zKm�+|)16o9p6R)S+|�M+��l9vk/+*=D6SiDz
zY+|7S):9v./=(,W<57S9p6Si5z
z
+�7:)S9p.�,W<M@��G'/)�7:):,/<M6X9;7S9vk/+*=DPR0(+|):+
(x, y) ∈ R

9;�
C��

x + y = 0.r?�
x = ±y

e
E5�

x − y
9v6R,
)1,O7:9;'*<M,Wy�<D4(zKm�+|)-e

N��
x = 2y

e
A(�

xy ≥ 0.� �
xy = 0

e
d`�

x = 1
e

F��
x = 1

'/)
y = 1

e

§



¨�©l©lªZ«�¬w­M®|¯:«:°j±�©(­(²p³/´D³�²pµ>¶�©l·�©l±M­M²p®|©(® ¯

���>A*LOE*[��-A��`�¸�weO¡l�-�(=-<>e��?9;<��;���h=/�D+-.�7S9v'/<��le ¡(�>¢¹0(9p.10x'Wgl7:0(+�6S+¸):+|yp,O7:9;'*<M6`'/<�7S0(+�6X+|7
{0, 1, 2, 3}

,/)S+?+-254(9;kO,/y;+�<M.�+
):+|yp,O7S9v'/<�6:º~��+�7:+|):zY9v<(+�7:0(+x�():'/��+|)S7S9v+�6�'Wg�,W<V+�254(9vkO,Wyv+|<M.|+�):+|yp,O7:9;'*<�7:0M,O7o7:0(+x'W7:0(+|)16oyv,*.1q�e

C��
{(0, 0) , (1, 1) , (2, 2) , (3, 3)}r?�
{(0, 0) , (0, 2) , (2, 0) , (2, 2) , (2, 3) , (3, 2) , (3, 3)}E5�
{(0, 0) , (1, 1) , (1, 2) , (2, 1) , (2, 2) , (3, 3)}N��
{(0, 0) , (1, 1) , (1, 3) , (2, 2) , (2, 3) , (3, 1) , (3, 2) , (3, 3)}A(�
{(0, 0) , (0, 1) , (0, 2) , (1, 0) , (1, 1) , (1, 2) , (2, 0) , (2, 2) , (3, 3)}

���>A*LOE*[��-A�»>���weM¡(�|��=5<%e¸¼W��9;<s�;���¦=M�D+-.�7:9;'*<£�le ¡(�w¢¹0�,O7o7S0(+�+-2*4M9;kO,Wyv+|<�.�+�.�yp,/6:6X+-6�'/g%7:0(+�+�254(9vkG,/y;+�<M.�+�):+|yp,O7S9v'/<�6
9v<�7:0(+x�():+|kD9v'/4M6�+��l+�):.|9v6S+/e

C��
{(0, 0) , (1, 1) , (2, 2) , (3, 3)}E5�
{(0, 0) , (1, 1) , (1, 2) , (2, 1) , (2, 2) , (3, 3)}

���>A*LOE*[��-AZ�>�x�te%¡l�-�(=�<>eK¼$9v<3�v���h=%�D+-.�7S9v'/<Z�De½¡l�n&M'/)�+�,*.10�'Wg?7:0(+�6S+Y)S+�yv,W7S9v'/<M6j'/<�7:0(+x¾X6S+�7X¿�'Wg¸,/y;yt��+|'/�My;+
,W):+
+�254(9vkO,Wyv+|<M.|+�)S+�yv,W7S9v'/<M61º~�j+|7S+�)Sz
9v<(+�7S0(+x�M)S'*��+�)X7:9;+-6�'/gt,/<�+-254(9;kO,/y;+�<M.�+�):+|yp,O7S9v'/<�7S0�,O7o7S0(+x'/7S0(+�):6oyp,/.1q�e

C��
{(a, b) | a

,W<M@
b
,W):+�7S0(+�6:,Wz
+x,WU*+

}r?�
{(a, b) | a

,W<M@
b
0M,Gk*+�7:0(+x6S,/z
+���,W):+|<57:6

}E5�
{(a, b) | a

,W<M@
b
6S0M,W):+x,Y.|'/z
z
'/<V�M,W):+|<57

}N��
{(a, b) | a

,W<M@
b
0M,Gk*+�z
+|7

}A(�
{(a, b) | a

,W<M@
b
6S��+-,Wq�,
.�'*z
zY'*<�yp,W<MU/4M,/U/+

}

���>A*LOE*[��-A�À>���weM¡(�|��=5<%e¸¼l��9;<s�;���¦=M�D+-.�7:9;'*<£�le ¡(�w¢¹0�,O7o7S0(+�+-2*4M9;kO,Wyv+|<�.�+�.�yp,/6:6X+-6�'/g%7:0(+�+�254(9vkG,/y;+�<M.�+�):+|yp,O7S9v'/<�6
9v<�7:0(+x�():+|kD9v'/4M6�+��l+�):.|9v6S+/e

���>A*LOE*[��-A_Á%���te%¡l�-¼(=�<%e���9;<T�;���¦=%�D+-.�7:9;'*<s�De½¡l�n��+�}M<M+K7:0()S+�+K+-2*4M9;kO,Wyv+|<�.�+K):+|yp,O7:9;'*<M6�'/<£7:0(+Y6S+�7�'Wg�6X7S4�@l+|<57:6
9v<3i/'*4()�@(9v6:.�):+�7:+�z!,O7:0(+|z!,O7:9v.�6�.|yv,*6S6�@l9;��+�)S+�<*7�g])S'*zÂ7S0(+V)S+�yv,W7S9v'/<M6�@l9p6S.|4M6S6S+�@B9;<37S0(+�7S+��D7-e_��+�7:+|):z
9;<(+�7S0M+
+�254(9vkO,Wyv+|<M.|+x.�yp,/6:6X+-6�'/g�7:0(+�6S+�+�254(9vkO,Wyv+|<M.|+�):+|yp,O7:9;'*<M6�e

���>A*LOE*[��-A_�DÃ%���te�¡*¼*�l=5<%eR�x9;<s�;�|�¦=��D+�.�7S9v'/<��De ¥(�t¢¹0(9p.10V'/g�7:0(+�6S+x,W):+���'56X+|7:61º
C��

(Z, =)r?�
(Z, 6=)E5�
(Z,≥)N��
(Z, -)

���>A*LOE*[��-A_�������te�¡*¼W�M=5<%eR�/��9;<_�v���h=��D+�.�7S9v'/<��De ¥(��&w9v<M@�7S0(+xyv+��l9p.�'/U*):,/�(0(9p.n'*):@l+�)S9v<(UY'Wgw7S0(+-6X+
n Ä 7S4(�My;+-6|�

C��
(1, 1, 2) , (1, 2, 1)r?�
(0, 1, 2, 3) , (0, 1, 3, 2)E5�
(1, 0, 1, 0, 1) , (0, 1, 1, 1, 0)

Å�Æ(ÇDÆ(È`Æ(É%Ê�ÆMË
Ì½ÍÏÎ¸Ð�ÑOÒ?ÑOÓ>Ô�Õ¦Ö8×5ÑWØ?Ù;ÚhÛSÜ�ÝSÞßÝ�àKá�Þ;â-ÝSã�á�ÞvÙvÛXÚ?á�äWå�æhÞpÚ�ç>è�èWé Ù;Ûhá�ÞpÙ;ê�äOÚ¦Ñ/ë�ì?íwî¦ï8ð�Ò�ñ½ò½òpó-ô�Ö8õGñ öcñ½Ô�×5óW÷�ø�ø�ù-Ñ


