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c1p(a,b,c) c2p(a,b,d) c3p(a,c,c) c4p(b,a,c)

s1 :
p(X  ,X  ,X  )2 31

s2 :
2

s3 :

s4 : s5 : s6 :

p(a,X  ,X  )2 3 p(b,X  ,X  )32

p(a,b,X  )3 p(a,c,X  )3 p(b,a,X  )3

unify($3,c)

unify($1,b)

unify($2,b)

unify($1,a)

unify($2,c) unify($2,a)

unify($3,c) unify($3,d) unify($3,c)

1

2

3 3 3

c1p(a,b,c) c2p(a,b,d) c3p(a,c,c) c4p(b,a,c)

p(a,b,X  )3 p(b,a,X  )3

s1 :
p(X  ,X  ,X  )2 31

s2 : s3 : s4 :

s5 : s6 : s7:

p(X  ,b,X  )31 p(X  ,c,X  )1 3 p(X  ,a,X  )1 3

p(X  ,c,c)1

unify($3,c) unify($3,d) unify($3,c)

3 3

2

unify($1,a)

unify($2,c)unify($2,b) unify($2,a)

1 1

1

3

unify($3,c) unify($1,b)

unify($1,a)

& a 0 & ª 0

#0qr¬Vm@ce_NBNá #baVp>dni�cnq³hb¬�aIm�dniIf&a�dna#kYiIcR`;ceiV¬�ceaVf�qrh$#0q©¬Im;ce_�~�a

����*N�¡ N�nÙ Ö
Õ t-h;q³Àbp>aNdYq®i�hDiVk"a)¬�iVa�¨"Í|qrd[¤Dd[¤b_·pL¨®a�m
§e_�¤S_>a�«@§Rª�_L�
¬�q³hb§RaVd'd[¤�_-ceiNiNd'i�k6d[¤b_�aImbdniVf&aVdni�h0¶ #@cei�f _>a�p¯¤ß§ndnaVdn_V}ba#d[cea�h
�
§[q©d[q©iIh�qr§'f&a�«
_�dni·d[¤S_-hS_e²;d-§ndna�dn_�ª;y�`S_LcnkYi�cnf�q³hb¬�d[¤S_w§[`�_>pLqrÀ
_>«
m;h
qCÀSpsaVd[q©iIh°iI`S_LceaNd[qri�h,i�h,d[¤b_#`baVced[qraI¨r¨®y&m
h;q³Àb_>«D¬ViVaV¨Y¶·ÚYk
f&i�ce_
d[¤baVhÌiVhb_�d[cea�h
§[q©d[qriVhÌqr§#`SiV§e§[qCª
¨r_V}jd[¤
_�À
ce§nd·§nm
pn¤+d[ceaIhb§[q®d[q©iIhÌqr§
fgaV«
_V}"a�h
«Ìd[¤b_)ce_Lf&a�q³h;qrh
¬Dd[ceaIhb§[q®d[q©iIhb§�a�ce_gfgaVcn{N_>«ÌaV§�`�_Lhb«@�
qrhb¬@¶'Þ%¤b_LhDa#¨©_>a�k6q®§'ce_�aVpn¤
_s«û}SdY¤S_�ª�iN«@y�iIk"d[¤b_�pIi�cnce_>§[`SiVhb«xqrhb¬
pe¨®a�m
§e_
qr§0qrh;´NiI{N_s«û¶6Þ%¤b_Lhb_>´N_Lc6k©aVqC¨³m;ce_'i;p>pLm;ce§>}V_eq®d[¤b_Lc"Í'q®d[¤;qrh�d[¤b_
a�mSdniIfgaVdniIh & «Nm
_'dni'kYa�q³¨Cmbce_
i�k
aRm@h;q³Àbp>aNdYq®i�h�i�`S_>ceaVd[qriVh 0 }�iVc6«Nm
cn�
qrhb¬�_L²
_spLm
d[q©iIhgiIk�a�pL¨raVmb§n_|ª�i@«;yV}Nd[¤b_RaImSdPiVf&aVdni�h�ª
aNpn{;d[ceaVpn{;§"dni
d[¤b_
hS_saIce_>§nd6§ndna�dn_'Í
q©d[¤#`S_ehS«xqrhb¬�d[ceaIhb§nqrd[q®i�h
§�¶0£'¤b_
`;cei@p>_s§n§6d[¤
_Lh
psiIhbd[qCh@mb_>§"Í|q©d[¤�d¡¤S_'hS_e²;dÛ`�_Lhb«xqrhb¬#d[cea�h
§nqrd[q®i�h0¶"£
¤�_-a�mSdniIfgaVdniIh
kÁaIqr¨r§'iVh&ª
a�p¯{;d[ceaNpn{NqChS¬·Í
¤S_Lh�d[¤b_Lce_�a�ce_-hSi�§ednaVdn_>§jÍ
q®d[¤&`S_>hb«xqrhb¬
d[cea�hS§[qrd[q©iIhS§>¶

#
i�c"_L²;aVf�`;¨®_V}�qCh;#0qr¬Vm;ce_ BIaRkYiIc"d[¤b_'¬�iVaV¨ %�&1(�*�,�*�590 }�iIh;¨®y�d[¤b_
d[cea�hS§[qrd[q©iIh�¨ra�ª0_e¨®_>«&È;Æ@Å ¼	S & 6N~ *�(30 q©§0`SiV§e§[qCª
¨r_
k®cei�f]§ed[aNdn_ 9 R ¶"oVqrf��qr¨raVcn¨ryV}Sk®ceiIf §ed[aNdn_ 9 P iIh;¨®y9d[¤b_�d¡csaIhb§[q©d[qriVh9¨®a�ª0_e¨r_I«,È;Æ;Å ¼�S & 6 B *�,�0
q©§0`�iV§n§[qrª@¨©_V¶6Êjd
§ndna�dn_ 9�� }N§[qrh
p>_"ª0i�d[¤�iVmbdn¬Vi�q³hb¬�d[ceaIhb§[q©d[q®i�h
§0k®cei�fd[¤;q©§�§ndnaVdn_·aIce_�`SiN§n§[qCª
¨r_N}bd[¤
_·d[ceaIhS§[qrd[q©iIh9¨©aIª�_L¨r_s«,È@Æ
Å ¼�S & 6 - *-230 qr§
fgaIcn{;_>«,a�§ `�_�hb«Nq³hb¬@}"aIhb«,d[¤S_&d[cea�h
§[q©d[q®i�h,¨©aIªS_L¨©_>«%È;Æ;Å ¼�S & 6'- *�/�0
q©§�f&a�«@_N}�d[¤Nm
§�m
h;qrk®yNqChS¬ 5 Í'q®d[¤ / aVhb«9q³h;´�iV{Nq³hb¬�d[¤b_#ª�iN«@y9iVk
pe¨®a�m
§e_¥~�¶�t-`Si�h%ªbaVpn{
d[cea�p¯{Nqrhb¬ & dni¥§ndna�dn_ 9 � 0 }'d[¤S_�d[ceaIhb§¯qrd[q©iIh¨©aIª�_�¨r_s«âÈ;Æ@Å ¼�S & 6 - *�230 q®§wdnaI{N_>h�}
m
h;q³k©yxqCh�¬ 5 Í'q®d[¤ 2 a�h
«9q³h;´�iI{;�
qrhb¬9d[¤
_�ªSiN«
y9iVk|pL¨®a�m
§n_ BN¶@�-ªb§n_Lce´V_&d[¤baNd�m@hbqCÀSp>aVd[qriVhb§·iIkRd[¤b_
¬�iNaI¨�Í'q®d[¤ßd[¤
_�¤b_>aV«
§Ri�k"pL¨®a�m
§n_s§#~�a�h
«9B#§[¤baVce_�d[¤b_�iI`�_LceaVd[q©iIhb§
i�k6m@hbqCkYyVq³hb¬&aIce¬�m@f&_eh
d�~�Í'qrd[¤ ( aIhb«9aIce¬�m@f&_eh
dPB#Í'qrd[¤ , ¶
£'¤b_
a�ª�iI´�_
qrh@kYi�cnf&aI¨b«;_>§npLcnqr`
d[q©iIhµiIkSd[¤b_'a�mSdniIf&a�dniIh , §6i�`�_LceaVd[qriVhµp>aIh
ª�_&k®iVcnf&a�¨Cq®¹s_>«%a�h
«Ìqrdn§�§niVm@hb«@hb_>§n§�aVhb«Ìp>iVf�`;¨®_>dn_eh
_>§n§µp>aVhÌªS_
ce_saV«@qC¨©y&_>§ndnaVª@¨rqr§[¤S_>«�H
dY¤S_>§n_�a�ce_�ceiImSd[qChS_waVh
«�iIf�q©dndn_>«S¶

u�i�dn_�d[¤baVd�a)kÁaVp>dni�cnq³hb¬�a�m
dni�f&aNdniIh°aV§�«;_LÀ
hb_>«DaIª�i�´V_�«;iN_>§
hbiNd�a�«x¤�_Lce_¥dniÌd[¤b_,iIce«;_Lcn�Y`
ce_>§n_ece´Vq³hb¬Ìp�¨ra�mS§n_D§n_L¨®_sp>d[q®i�hË§LdYceaNd[�
_s¬Vy9iIkj±
cei�¨riN¬@¶ #
i�c·_L²;aIfµ`
¨r_V}�iIh°ÜVm
_Lcsy % &15$*	780 d[¤
_µaIhb§LÍ"_Lce§
psiIf�`
mbdn_>«Ìª;y,d[¤S_)`;ceiV¬Vcea�f�qrh #0q®¬�m@ce_4-�a¥a�`
`S_>aVc�qChàd[¤
_�iVcn�
«;_>c�� %�&1(�*�,�0�*�%�&1, *�/�0�* %'&1(4*�230�� }'Í'¤;q³¨©_�d[¤S_&kYaVpsdniIcnqrh
¬,a�mSdniIfgaVdniIh
qrh #0q®¬�m@ce_ -�ª�k®iVcjd[¤S_�§na�f&_-`;ceiN¬Icea�f p>i�f�`;mSdn_>§'d[¤b_�a�hS§nÍ
_ece§
q³h
d[¤b_�i�ce«@_Lc	� % &1(4*�,�0�*�% &1(4*�230�*�% &1,"*�/�0�� ¶�£6i�`
ce_>§n_Lce´�_#pL¨©aIm�§n_#i�ce«
_Lc�}
_saVpn¤%§ndna�dn_)qrhÌd[¤S_&aIm�dniIf&a�dniIhÌf#mb§nd�p>i�h
§[q©«;_Lc�qrdn§�p>i�f�`Sa�d[qCª
¨r_
pe¨®a�m
§e_>§'a�§'a �e¾�
�È;¾>ÆbÃL¾�a�h
«�`Sa�ced[q®d[qri�h9d[¤;q®§'§n_sÜVmS_Lhbp>_-qrh;dni#aµp>iI¨r�
¨©_>p>d[q©iIh�i�k6§[m
ªb§n_>ÜNm
_Lhbp>_�§>¶K#
i�cRd[¤
qr§RÍ"_�qCh;d[cei@«Nm
ps_�d[¤
_RkYiI¨r¨ri�Í|qrhb¬
psiIhSp>_e`
dRiIk �e¾�
>È;¾>Æ
½®ÅYº ��¼>º�ÃI½YÄ�¿>Å³ÆxÇ)ºVÈb½®ÄVÉµºN½¡Ä�Æ & o #;Ê 0 ¶���������
	��
�������
���������D]'�B�D	%�
�B�k"���ZB	���$%�
�'&�[�]'	%��_��)	7���'( Ê
�s¾�
LÈ
¾eÆS½®Å®º �e¼>ºNÃs½¡ÄV¿eÅ®Æ�Ç�ºVÈ
½®ÄVÉµºN½YÄIÆRkYiIc a�§n_>ÜVm�_Lh
ps_�� / R *�/ P * ¶s¶>¶ *�/�n��
i�kwpL¨raVm
§n_s§ q©§#a&kYaVpsdniIceqChS¬�aVmbdniIf&a�dniIh�� §[mbpn¤Ìd[¤SaVd>}�qChÌa�¨®_ekYd[�
dni��Ycnq®¬�¤;d�`@ce_>i�ce«
_Lc d[ceaI´�_Lce§eaI¨"iIk��#}
¨©_>a�k?D
q©§�´Nqr§[q®dn_>«9ªS_LkÁiIce_#¨r_>aVk
D��à~�}@kYi�c·~�� D�� m ¶
#0q©¬Im;ce_ -Vp#§[¤bi�Í-§waIh°o #;Ê kYi�c�d[¤b_ `bceiV¬Icea�f qrh9#0q©¬Im
ce_ -Ia;¶�ÞD_

ce_LkY_ec�dni�k®a�p�d[iVcnqChS¬&aImbdniIfgaVdna&d[¤SaVdRaVce_�hSi�dR§L_>ÜVmb_Lhbd[qraI¨"a�§#ÆbÄVÆ4!
�s¾�
�Èb¾LÆS½®Å©º ��¼>ºNÃ>½YÄV¿LÅ©ÆNÇ�º�È
½YÄ�É&ºV½Yº & u�o>#;Ê 0 ¶

�����x�nÙ "# �+S�RØN�nÖ�"g ��n 
£'¤
_µp>iN§nd�iIk'm;h;q³kYyVqrhb¬�a�¬Ni�aI¨jÍ'qrd[¤Ìd¡¤S_µpL¨®a�m
§n_·¤S_>aV«;§·«@_L`�_�hb«;§
iIh&ªSi�d[¤�d[¤
_R¬Vi�aV¨
aVhb«�d[¤S_Ra�m
dni�f&aNdniIh&Í'q©d[¤&Í'¤@q©pn¤&d[¤
_Rm@h;qrÀ
p>aV�
d[q©iIhb§6aIce_
`S_ecnkYiIcnf&_s«0¶
#biIc6qrh
§ndna�hSp>_V}�kYiIc d[¤S_"¬NiVaI¨ %'&)(+*-5 *�/�0 }�d[¤
_
aIm�dniIf&a�dniIh°¬Iq©´V_LhDq³h #0q©¬Im;ce_;BIa&`0_ecnkYiIcnf&§�d[¤;ce_>_#fgaVdnpn¤
_�§�aVhb«
d[Íji�ª@qrh
«;qChS¬V§>}NÍ'¤b_Lce_>a�§'d[¤
_Ra�mSdniIf&a�dniIh&qCh #0qr¬Vm@ce_PB>ª)`�_LcnkYiIcnfg§
Àb´N_|fgaVdnpn¤S_>§"aIhS«&d[¤;ce_>_'ª
qChS«Nq³hb¬V§>¶"£
¤S_'m
h;qrÀ
p>a�d[q®i�h�iIk�d[¤S_R¬Vi�aV¨
%�&15$*�,�*�/�0 }Ri�h�d[¤S_9i�d[¤
_ec)¤�aIhb«0}'ce_>ÜVm;q³ce_>§&d[¤
ce_s_�f&aVdnpn¤
_s§)aVhb«
d[Íji­ª;q³hb«Nq³hb¬N§#qrh%d[¤b_�aVmbdniIfgaVdniIhàiIk #0qr¬Vm@ce_ BIa
}"Í'¤
_Lce_�a�§�d[¤
_
aIm�dniIf&a�dniIh�qrh #0qr¬Vm@ce_PB�ª&`S_ecnkYiIcnf&§"iVh;¨®y·d[Í'i�fgaVdnpn¤
_>§jaIhb«)i�h
_
ª;q³hb«@qChS¬;¶6£'¤NmS§>};d[¤
_Rce_L¨®a�d[q®´�_�p>iN§ndn§jiIk6a�mSdniIfgaVdna·´IaVceyµÍ|q©d¡¤ßd[¤
_
¬Vi�aV¨Y¶"Þ¥_�a�§n§[m
f&_-h�i#{Nh
i�Í'¨©_>«@¬�_�iIk"d[¤b_�¬Vi�aI¨6a�d'p>iVf�`;qr¨r_�d[q³f&_�}
aIh�«)¤b_LhSp>_V};Í'_�pn¤SiNi�§n_�d[¤
_ F ÄV¿��e½jÃLº��>¾�`�_LcnkYi�cnf&aIhbp�_�iIk6aVhßaIm
�dniIfgaVdniVh�aV§'d[¤b_-fg_>aN§[m@ce_wiIk�q®dn§'psiV§nd>¶6ÊRh�iV`bd[qrf&aI¨SaVmbdniIfgaVdniIh }
¤b_LhSp>_V}Sq©§�iIhb_�Í'q®d[¤°d[¤
_·¨®i�Í'_>§nd�ÍjiIce§nd[�Pp>aV§n_µp>iV§nd P ¶�ÞD_�_L²;`;¨®i�qrd
d[¤b_¥i�ce«@_Lcn�Y`;ce_�§n_Lce´Vq³hb¬ÌpL¨raIm�§n_9§n_�¨r_sp>d[q®i�hË§nd[ceaVdn_>¬�y%i�kµo #;Ê�§�kYi�c
p>i�hS§nd[cnm
psd[q³hb¬¥a�hÌiV`bd[q³f&a�¨wo>#@Ê�qrh,`�iI¨©yVh
i�f�q©aI¨Rd[qrf&_V¶.�-h+d[¤
_
iVd[¤�_Lc&¤
a�h
«0}RÍ"¤S_Lh�pe¨®a�m
§e_9iIce«;_Lc&q®§�hbiVd�`
ce_>§n_ece´V_>«0}Ra�§�qChËaIh
u�o>#;Ê#}
Í"_·§[¤
i�ÍËd[¤SaVdRp>i�hS§nd[cnm
psd[q³hb¬&aIhDiI`bd[qrf&aI¨ aImbdniVf&aVdni�h9qr§
u�±6�Pp>iIfµ`@¨©_>dn_V¶

���N�nÙ "� '+ ! 8��
£'¤
_�kÁiI¨r¨®i�Í
qrh
¬&d[¤;ce_>_�ce_>a�«@qC¨®y&_�§ndnaIª;¨rqr§¯¤b_>«)`bceiI`S_Lced[q©_>§RiVk6aVhßiI`
�
d[qrf&aI¨ o #NÊ a�ce_�m
§e_>«&qCh9qrdn§-psiIhS§nd[cnmbp>d[q©iIh�¶
�d$7���'��$7	� � L"aVpn¤&§[m@ªb�[a�m
dni�f&aVdniVh·q©§
i�`
d[qrf&aI¨;kYi�c'd[¤b_RpL¨raVm
§n_s§

q³h�d[¤b_�p>i�f�`baNd[qCª
¨r_�§n_>djaIhb«)§[{�_L¨©_>dniIh�aV§e§niNpLq©aVdn_>«&Í
q©d[¤�d[¤
_
cei@i�dRiIk6d[¤�_�§[m@ª;�PaImSdni�f&aVdni�h0¶

�d$7���'��$7	� ���Ê'h
y%m;h
qCÀSpsaVd[qriVhÂd[¤
a�dÌÃLº�Æ ªS_,§[¤Sa�ce_>« F Å � �#ªS_§¯¤baIce_s«0¶·£|¤baVd�qr§>}Sqrh,a�h,i�`Sd[qCf&aI¨|o>#@Ê·}
h
i�d[Í'i�aV« �LaVp>_eh;d
d[ceaVh
§[q©d[qriVhb§|k©ceiIf aIh;y&¬�q®´�_Lh9§ed[aNdn_R¤Sa�´V_�d[¤b_�§naIf&_�¨©aIª�_L¨Y¶

�d$7���'��$7	� �X�£ûcea�hS§[q©d[qriIhS§'krceiVf a�§ndnaNdP_�`SaIced[qrd[q©iIh�q®dn§Rp>i�f�`
aNd[�
q³ª;¨©_�§n_>dRiIk"pL¨raVmb§n_>§'q³h;dni �LÈ3R��s¾�
�È;¾>ÆSÃn¾��e¶

£6i�psiIhb§nd[cnmSp>d0aVhµiI`bd[qrf&aI¨baImbdniIf&aNdPiVh#kÁiIc"a�§n_sÜVmS_Lhbp>_'iIk�pL¨raVm
§n_s§` aIhb«¥q³h;q©d[q®a�¨'§n{N_L¨r_�dPiVh *
}6Í'_&p>i�hS§[qr«
_Lc�}0kÁiIcµ_>aVpn¤,`SiN§[qrd[q©iIh,qrh
d[¤b_#k®cnqrh
¬�_�iIkk*'}�d[¤
_#¨©_>a�§nd�p>iV§ed�aVmbdniIf&a�dniIhÌd[¤baVd�psaIh,ªS_µp>iIh
�
§nd[cnmbpIdP_�« ª;y�À@ce§nd6qChS§[`S_sp>d[q³hb¬�d[¤baVd0`�iV§[q©d[qriVh0¶ #@ceiIf]±6ceiV`S_Lced[q©_>§ B
P"! å�ðnê¡ðnìeç·ì>ò¥ésîIïYæ z-ì�y�#©ì�{nïYéeêYæCòIø9ìeí�ïYé%z'ì>ïYéeòpzRæ ò�æJz'æ%$Pðnç#ïYå�ð&ïYéLïYì%yò>íTz
ó�ðnê-é�#'í�ò�æ &T{nì>ïYæ é>ò&é>î�ðnê¡ìeïYæCéLò�çwé('eðnêRì%y y'{
yCìLí�ç¡ð�å�ðnì>ñ�çI�6ìLò�éLî�ï¡æ z'ì%yñ�ð2{næ çYæCéeò)ïYêYðnðdzjæ òVæ z'æ%$nð[çRïYå�ð�ò�í7z
óNðPêRé)#"ïYðnçYïYç'ò�ðnðnñIðnñ&ïYé·æ ñ�ðnò>ïYæ #rô�ìeòIôé>ò�ð�{2y ì>í�çYð	�



��� �6�¡�����
��� �"�n�����
��� �6�[�����

p(X  , X  )1 2

1 :s

c1

p(b, X  )2

s3 :

c2c3p(a, d)

p(a, X  )2

s2 :

1

p(a, b)

2

p(b, c)

unify($1,b)

2

unify($1,a)

unify($2,d) unify($2,c)unify($2,b)

p(X  , X  )1 2

1 :s

p(b, X  )2 p(a, X  )2p(a, X  )2

s2 : s3 : s :4

c2c1 c3

1

2 2 2

unify($1,a) unify($1,b) unify($1,a)

p(b, c) p(a, d)p(a, b)

unify($2,d)unify($2,c)unify($2,b)

& a 0 & ª 0 & p 0

#0q®¬�m
ce_ -@á6±"ce_>«xq©p>a�dn_ & a 0 aIhb«)hSi�h@�P§n_>ÜVm�_Lh;d[q®a�¨ & ª 0 aVhb«�§n_>ÜVmS_eh;d[q®a�¨ & p 0 a�mSdniIfgaVdna

a�hS«Y- qrd'k®iV¨C¨©i�ÍR§'d[¤
aNdjd[¤
_wd[ceaVh
§[q©d[qriVh
§jiImSd'i�k6a�§ndna�dn_�a�hS«&d[¤S_LqCc
i�ce«
_Lc"aVce_
mbh@q©ÜVm
_e¨®y·«@_sdn_Lcnf�qrh
_�«�ª
y·d[¤
_'`Si�§[q®d[q©iIhgp¯¤biV§e_Lh�¶"o�qrhbp>_
d[¤b_�§n_&d[ceaIhb§[q®d[q©iIhb§ ce_e`
ce_>§n_Lh;d·d[¤
_�`Sa�ced[q®d[qri�h+iIkwd[¤
_&p>i�f�`Sa�d[qCª
¨r_
§n_sd6iIkSpL¨©aImb§n_>§�}Vdniwp>iIhb§nd[cnmSp>d6a�h�i�`Sd¡qrf&a�¨
a�m
dniVf&a�dniIh·kYiIc"aw¬Iq©´V_Lh
§ndna�cedÛ`�iN§[qrd[q®i�h0}NÍj_
À
ce§nd6p�iIf�`;mbdn_-d[¤;q©§Û`baIced[q©d[qriVh0¶ Þ¥_Rd[¤b_Lh&p>i�h
�
§nd[cnm�p>d'iI`�d¡qrf&aI¨�aVmbdniIf&a�dna#kYiIc|_>aNp¯¤�§n_�ÜVmb_LhSp>_wiIk"pL¨ra�mS§n_>§'qCh9d[¤b_
`baVced[qrd[q©iIh�}SaIhS«9d[¤b_#psiVcnce_>§[`SiIh�«xqrh
¬&_L²bd[_>hb«@_s«¥§[{�_L¨®_sdniIhb§>¶ #@cei�f
±6ceiV`S_LcedPy,~#qrd�kYi�¨C¨®i�ÍR§�d[¤baVd�d[¤b_>§n_�iI`�d¡qrf&aI¨j§[m@ª;�PaImSdni�f&aVdna�p>aIh
ª�_�psiIf·ª@qrh
_s«,dni)`;cei@«Nmbp>_&aIh°iI`Sd[qCf&aV¨"aVmbdniIfgaVdniIh°kYiIc·d[¤b_�§e_L�
¨©_>p>dn_s«�§LdPaVcedÛ`�iV§[q©d[q®i�h0¶6£'¤b_-¨ri�Í'_>§nd"p>iN§nd"aImbdniIf&aNdPiVh&aIfgiIhS¬�d[¤b_
a�mSdniIfgaVdna9p>i�h
§nd[cnmSpsdn_>«­kÁiIcµ_>aVpn¤,`Si�§¯qrd[q©iIh,q©§�aIh»iI`Sd[qCf&a�¨wo>#@Ê
kÁiIc\`/a�hS«#*'¶]£
¤S_�ce_>pem
ce§[qr´N_9p>iIh�§nd[cnm
p>d[q©iIhË§[{�_>dnpn¤S_>«%aVª�iI´�_
¨©_Lhb«
§-q©dn§n_L¨rk'dni�a&«
yVh
a�f�q©p#`@cei�¬Icea�f�f�qrh
¬�§niI¨rm
d[q©iIh6¶ z-_e¨riIÍ]Í"_
kÁiIcnf&a�¨³q©¹>_�d[¤b_#p>i�h
§ed[cnmbp>d[q®i�h�ªby�À
ce§ndRp>iIhS§[q©«;_Lcnq³hb¬�¨Cq³hb_>aVcwpL¨©aImb§n_
¤b_�aV«;§>¶ l"iVh
§nd[cnmbp>d[q©iIh�qrhËd[¤
_9`@ce_�§n_Lhbp>_DiIk·h
i�h@�Y¨rq³hb_>a�c9pL¨©aImb§n_
¤b_�aV«;§'q®§R«Nq®§npLmb§n§n_�«)¨raNdP_�c�¶

��ÙCÕ'*V N�·¢ +  ;ØN��*[>;*� V×;� Þ¥_&m
§e_�a9k®m;hSp>d[qri�hH�bºI¿s½#dni9`
aVced[qrd[q©iIh
d[¤b_�pL¨raVmb§n_·§L_>ÜVmb_LhSps_o` q³h;dni�d¡¤S_�f�qrh@qrf#m;f hNm
f#ª�_Lc�iVkj§[m@ªb§e_L�
ÜVm�_Lh
ps_>§Rd[¤SaVd'§n¤baIce_�m;h
qCÀSp>a�d[q®i�h9iI`�_�cea�d[qriVh
§Ra�d-d[¤;q©§|`�iV§[q©d[q®i�h0¶���������
	��
����X��������c��$T	��
	��
���0(Eo-q©´V_ehÌa�§n_�ÜVmb_LhSp>_ � I R * ¶>¶s¶ * I n �
i�k&pL¨raVmb§n_¥¤b_>aV«
§�p>iVcnce_>§[`Si�hS«Nq³hb¬%dni+d¡¤S_D§L_sÜVm
_Lh�p>_¥iVkµpL¨©aImb§n_>§`#}Ra9`Sa�q³c&i�k�qCh
dn_s¬V_Lce§ & D * Dj] 0 }w~�� D � Dj] � m }'a�hS«Ìa¥`�iV§[qr�
d[q©iIh4B6}bd[¤
_ �;ºV¿s½ÁÅÁ½ÁÅ©ÄVÆ°Ä[¼k` R�S3BÛ}S«;_LhbiNd[_�« �bºV¿s½ & D * D ] * B 0 };q®§Rd[¤b_
§n_sd)i�k·d[cnq³`;¨©_>§ & \ *�� *�� ] 0 }?D � � � � ] � Dj]®}R§[m
pn¤Ëd¡¤�aVd � a�h
«
� ] aIce_9d[¤b_�_eh
«Ì`SiIqrh;dn§�iVkwa¥f&a�²Nq³f&a�¨w§[m@ªS§n_sÜVm
_Lh�p>_�i�k�pL¨©aImb§n_
¤b_�aV«;§Ûqrh�� I u * ¶>¶>¶ * I u G � ¤Sa�´Vq³hb¬�§nyNf�ª0i�¨�\9aVd6`SiN§[qrd[q©iIheB"¶6£'¤
a�dÛq©§>}
& \ *���*�� ] 0 - �bºV¿s½ & D * D ] * B 0 qCÑ
~�¶'k®i�cwaV¨C¨ � ���	� � ]®} I v J L S \'}
BN¶R_Lqrd[¤S_Lc � S D6iVc I��
	�R'J L wS \
}
a�h
«
-N¶R_Lqrd[¤S_Lc � ] S D ] i�c I ��G J L wS \'¶

L"aVpn¤Ìd[cnqC`
¨r_ & \ *��"*�� ] 0 p>i�f�`@m�dn_>«­ª;ya�bºV¿s½|ce_e`
ce_>§n_Lh;dn§�a�d[ceaIhS§[qr�
d[q©iIhàaV§n§niNpLq©aVdn_s«%Í'qrd[¤�d[¤b_�m@h;qrÀ
p>aNdYq®i�h�i�`0_eceaVd[qriVhÌq³h;´�iV¨r´xqCh�¬EB
a�hS«a\"¶ #
iIcw_L²;aVf�`;¨©_V};d[¤
_�`Sa�ced[qrd[q®i�h9i�k"d[¤
_�§n_>ÜNmb_Lh
ps_�iIk"pL¨©aImb§n_
¤b_�aV«;§�� %�&1(4*	,�0�* %�&1,"*�/�0�*�%'&1(4*�230�� aNd
`�iV§[q©d[qriVh,~�qr§Rd[¤b_�§n_>dRiIk"§[m;ª
�
§n_sÜxmb_Lhbp>_�§ � � %�&1(4*�,�0���* � %�&1,�*�/�0���* � % &1(4*�230��n� ¶"£'¤b_�§[{N_L¨©_>dniIhßiVk6d[¤b_
hb_>²;d�§ndnaVdn_&ce_>§[m
¨rd[qrh
¬Dk³ceiVf d[¤
_�d[ceaIhS§[qrd[q©iIh+qr§¥¾-�x½Y¾LÆ � & * * B * \ 0 ¶
£'¤b_�p�iIf�`baVd[qrª;¨®_�pe¨®a�m
§n_�§�iIk|d[¤@q©§�§ndnaVdn_�k©iVcnf¸d[¤
_µ§[m
ª
§n_sÜxmb_Lhbp>_
�
` � * ¶>¶>¶ * ` ��G � ¶

#
i�c"_>aVpn¤�§[mbª
§n_>ÜVm�_Lh
ps_
q³h·aR`SaIced[qrd[q©iIhµd[¤b_�ce_"aIce_jiIhS_"iVc0f&i�ce_
k©cnq³hb¬V_�`�iV§[q©d[qriVh
§�qrhÌd[¤S_&§[{N_L¨©_>dni�h%Í"q®d[¤ÌaD§nyVf·ªSiV¨'psiVf�f&iIh»dni
a�¨³¨ pL¨©aImb§n_­¤b_>aV«b§gqrh�d[¤b_D§[m@ªS§n_sÜVm
_Lh�p>_V¶<#;ceiIf�±6ceiV`S_Lced[y B¥qrd
kÁiI¨r¨riVÍ'§6d[¤Sa�d6d[¤
_"m@h
qCÀ�p>aVd[q©iIhµiI`�_Lcea�d[q®i�h
§6aNd�d[¤S_>§n_
`SiN§[qrd[q©iIh�§6Í
q³¨r¨
ª�_�§[¤�aIce_>«¥ª;yDaI¨r¨jpL¨®a�m
§n_�¤b_>aN«;§ qChÌd[¤b_&§[m@ª�§n_>ÜVmS_Lhbp>_V¶�Þ¥_�mb§n_
d[¤b_'k³mbh
p>d[q©iIhßÃeÄIÉ�ÉµÄVÆ�dniRq®«;_>h;d[qCkYy�§¯mbpn¤�iV`S_eceaVd[q©iIhb§
a�h
«·_L²bdn_Lh
«
d[¤b_�§[{;_L¨r_>dniVhßdni#ce_>p>i�ce«�d[¤b_>qCc�_eÑS_�p>d>á

�.�����D�
	��
���WX��Y�@��� ��_5_����'(?o-q©´V_Lh·aR§[{;_L¨r_sdniVhU*
}VaR§n_>ÜVmS_eh
p>_
� I�R * ¶>¶>¶ * I n � iIkµpL¨®a�m
§e_9¤
_>aN«;§>}�a�h
«Ëaâ`baIqrc9i�k#qrh;dn_>¬N_Lce§ & D * D ] 0 }
~ � D � D ] � m }�ÃeÄVÉ#ÉµÄVÆ & * * D * D ] 0 qr§&a9`SaIqrc &�
 * * ] 0 }jÍ'¤
_Lce_

 ce_L`;ce_>§L_eh;dn§)d[¤b_�§e_>d�i�k�m@h;qrÀ
p>aNdYq®i�h�i�`0_eceaVd[q©iIhb§)psiIf�f&i�h�dni
� I u * ¶>¶>¶ * I u G � }baIhb« * ] qr§Rd[¤S_�_L²;dn_eh
«
_s«�§[{N_e¨®_>dni�h0á
ÃeÄIÉ�ÉµÄVÆ & * * D * D ] 0 S

&�
 X �>& B * \ 0n� * * ] 0 } qrk��'B - ¼L¿LÅ©ÆNÇN¾ & * 0 §[mbpn¤9d[¤Sa�d
I � J L S \'}�D � � �HD ] }

Í'¤b_Lcs_ &�
;* *	] 0 S
ÃeÄVÉ·É�ÄVÆ & ¾��N½Y¾LÆ�� & * * B * \ 0�* D * D ] 0

&n�
�>* * 0 }@i�d[¤S_LceÍ'qr§n_
#
i�cD_L²
a�f�`;¨®_V}·¬�qr´N_Lh §[{;_e¨r_>dniVh * S %'&15 R *-5 P *�5 h 0 aIhb« d[¤
_
§n_>ÜNm
_eh
p>_ � %�&1(4*	,.*-/�0�*�%�&1(4*-,"*�230�*�% &1(4*�,"*�� 0�� }&ÃnÄVÉ·É&ÄIÆ & * * ~ * - 0 S
&n�"& ~ *�( 0�*	& B *�,�0n� *)% &1(4*�,"*�5 h 0�0 ¶

£|¤b_9Í"iVce§nd�p>aV§e_�psiV§nd&iIk aIhËo3#NÊ qr§&Í|¤b_LhàaI¨r¨�d[cea�h
§[q©d[q©iIhb§
aIce_·dnaI{�_Lh6¶RÊw§n§[m
f�qChS¬�d[¤�aVdRaV¨C¨"_L¨r_Lf&_>h;dna�cey)m;h
qCÀSp>a�d[qriVhDiI`S_LceaV�
d[q©iIhb§�¤
a�´V_·m@h;q®dwp>iV§ed>}Sd[¤b_#p�iV§ndwiIkjaVhDiI`Sd[qCfgaI¨jo #;Ê k®iVc pL¨®a�m
§n_
§n_>ÜNm
_eh
p>_ �
` u * ¶>¶>¶ * ` u G � aIhb«&§¯{�_L¨r_�d[iVhh*­q©§'_L²N`
ce_>§n§n_s«gª;y;L"ÜVm
aV�
d[q©iIhË~�qrh #0q©¬Im;ce_9�@¶+u�i�dn_�d[¤Sa�d J 
 J q©§�d[¤b_�hNm@f·ª�_Lc&i�k�p>iVf��
f&i�h)mbh@qrÀ
psaVd[q©iIh�iI`�_Lcea�d[q®i�h
§
kÁiIcRa·§[m@ª�§n_>ÜVm
_ehSp>_-qCh�a�`SaIced[q©d¡q©iIh ¶
Ê-¨©§niâh�iVdn_,d[¤Sa�d9d[¤S_¥ce_>pem
cnce_Lhbp>_ÌaV§n§[m
f&_s§9d[¤
aNd9§[m
ªb§n_>ÜVmS_eh
p>_
� I u * ¶s¶>¶ * I u G � ¤
a�§'h
i·p>iVf�f&i�h&`SaIced'Í'qrd[¤�ce_>§[`�_>p>d'dni·§[{;_L¨r_>dniVhh*'¶
£'¤Nm
§�}�d[¤S_Rp>iV§nd"iIk�aIhgiI`Sd[qCf&aV¨baIm�dniIf&a�dniIh�kYi�c'a�`bce_>«xq©p>a�dn_ % V��
p>i�hS§[qr§Ld[qCh�¬�iVk m pe¨raVm
§n_>§"q®§"¬Vqr´V_>h&ª;y J 
 J � �nÅ©Él���r¾ ÃLÄ"�e½ & ~ *2mK* * 0 }
Í'¤
_ece_ &�
 * * 0 S ÃeÄIÉ�ÉµÄVÆ &@%'&)5 R * ¶>¶>¶ *-5�� 0�* ~ *2m'0 ¶

t�§[qrh
¬ L'ÜVm
a�d[q®i�h�~V}Sq©d�q®§�§ed¡ceaVqr¬V¤;d[k©iVceÍ
aVce«Ddni9p>i�h
§nd[cnmSpsd�aIh
iI`�d[qCf&aI¨ o>#@Ê%ªSa�§n_>«&iIh�«
yVhbaVf�qrp-`;ceiN¬Icea�f�f�qrh
¬;};Í|¤b_Lce_waIh�iI`
�
d[qrf&aI¨Sa�m
dni�f&aVdniVhµkYiIcj_>aVpn¤�§[m@ªb§n_�ÜVm
_ehSp>_RiIk�pL¨raVmb§n_>§6q®§6ce_>p>iVce«;_>«
qrh�a·dnaIª;¨©_V¶6ÊËp>iIf�`;¨©_>dn_�_L²;a�f�`
¨r_wiIk6d[¤;q©§
p>iVhb§nd[cnmbpIdYq®i�h&q®§'¬�q®´�_Lh
qrh·d[¤
_"aI`;`�_Lh
«;qC²0¶�u�i�dn_
d[¤baVd>}�§nqChSp>_ � I u * ¶>¶s¶ * I u G � ¤baV§ShSiRp>iIf�fgiIh
`baVced0Í
q©d[¤�ce_>§n`S_>p>d�dni-d[¤b_'§[{�_L¨®_sdniIh�}VaR§[{N_e¨®_>dni�h�*�q®§Sm@hbqrÜxmb_L¨©y�«;_��
dn_Lcnf�qrhb_>«û}�¬Iq©´V_Lh DSaIhS«3D ] ¶6Ýw_Lhbp>_V}Nd[¤b_'p>i�§nd0ce_>pLm
cnce_Lhbp>_
¤�aV§6iIh;¨©y
d[Íji qChS«;_L`�_Lhb«@_eh
d6`SaIcea�f&_>dn_Lce§>}�D6aVhb«eD ] };aIhS«&d[¤b_�dna�ª
¨r_-mS§n_s«gqrh
d[¤b_�«;yxhbaIf�q©p�`
ceiV¬�ceaIf�fµq³hb¬¥a�¨®¬�iIcnq©d[¤@f Í'qC¨³¨'ª�_�qrh
«
_e²;_>«,ª;yMD
aIh�«aD ] ¶
o-q®´�_Lh m pL¨raImS§n_s§�Í'qrd[¤,a�d-f&i�§nd � §nyVf·ªSiV¨r§-qrhD_>aNpn¤DpL¨®a�m
§n_

¤b_>aN«û}Rd[¤b_�hNm
f·ªS_Lc�iIk�`�iV§n§nqCª
¨r_9§[m
ªb§n_>ÜVmS_Lhbp>_>§�q©§�� & m P 0 }'aVhb«
¤b_LhSp>_V}"dY¤S_�hNm
f#ª�_Lc�i�kwdnaIª
¨r_�_Lh;d[cnqr_�§ qr§�� & m P 0 ¶D£'¤b_gh;m;f#ªS_ec
iIk6`baVced[qrd[q©iIh;q³hb¬�`SiV§nqrd[q®i�h
§wp>iIhb§[q©«@_Lce_�«&kYiIcw_>a�p¯¤D_Lh;d[cey&qr§�� &�� 0 ¶
#
i�cR_>aVpn¤&`�iV§[q©d[qriVh0}'�;ºV¿s½0ce_>ÜVm
qCce_�§�� & m'0 d[qCf&_V¶"ÚP«@_Lh;d[qrÀbp>aVd[q©iIh�iVk
p>i�f�f&iVh·iI`�_LceaNd[qriIhS§SkYiIc aI¨C¨;§[m;ªS§n_>ÜVmS_eh
p>_s§ûqrh·a|`�aIced[qrd[q©iIh·p>aVh�ªS_
aVpsp>iVf�`;¨³qr§[¤S_s«#q³h�� &�� 0 dYq³f&_R´Nqra#a�`;ce_>p>iVfµ`@mbdn_>«�f&aVd[cnqr² & d[¤
a�d
ce_>ÜVm
qCce_�§�� &��Em
0 d[qCf&_&aIh�«¥§n`
a�p>_ 0 ¶�£'¤Nm
§�}0d[¤�_�d[q³fg_gce_sÜVm@qrce_>«
dni�p>i�f�`;mSdn_�iVhb_�_Lh;d[cey�q³hßd[¤
_�dna�ª@¨©_-q©§�� &��$& m � �$0�0 };aVh
«�d[¤
_
i�´V_LceaV¨C¨ d[q³fg_�h
_>_s«@_�«%dni°p>iIf�`;mSdn_9a�h�iI`�d[qCf&aV¨waImSdni�f&aVdni�h�qr§
� & m P �$&�m � � 0�0 ¶"£|¤b_Lce_LkÁiIce_V}
�����)��$7�B_ X��?X! �ÆDÄ��S½®Å®Éµº �#"%$& ÃnºVÆ Rn¾�ÃLÄ�Æ4�e½®¿LÈbÃ�½®¾	�)ÅrÆ �bÄ �OS !
ÆSÄ�É�Å®º ��½®Å®Éµ¾�=



�LÅ®É?���r¾ ÃeÄ.�s½ & D * D ] * * 0 S f�qrhL����
K2M����	�2Q�
 S & �

���� ��� � G����� I�K�NYQ u�� u G � L S

& �LÅ©Él��� ¾ ÃLÄ��>½ &��"*�� ] * * ] 0 � J 
 J * Í'¤b_Lce_ &�
J* * ] 0 S ÃnÄVÉ·É&Ä�Æ & * *��"*�� ] 0�0�0 & ~ 0

¿n¾) ÛÆ�¾�� ÃeÄ.�s½ & D * D ] * * 0 S f�qrhL����
K2M����	�2Q�
 S & ÃnÄ"�>½������ M � � & B 0 � �

���� ��� � G����� I�K�NYQ u � u G � L S

& ¿n¾) 
Æb¾�� ÃeÄ"�e½ &���*�� ] * * ] 0 � �Q L G � ! G S ��" ÃeÄ.�s½�# ��M �
P & B ] * \ ] 0�0�0 & B 0

Í|¤b_Lce_ &�
;* * ] 0 S ÃnÄVÉ#ÉgÄIÆ & * *�� *�� ] 0
#0q©¬Im;ce_��@ájoVq³fµ`@¨©_ & ~ 0 aIhb«)ce_eÀ
h
_s« & B 0 ce_>pem
cnce_Lhbp>_>§'kYiIcwp>i�§ndRiIk"iI`bd[qrf&aI¨Ûo #;Ê

� � 
"�%
"�[�����
� � �"�%�"�¡�����
� �%$ � &"� '����

s1 :
p(X  ,X  ,X  )2 31

s2 : s3 : s4 :

s5 : s6 : s7:

c1 c2 c3

p(X  ,X  ,X  )2 2 3p(X  ,X  ,X  )2 2 3 p(U,X  ,X  )2 3

p(X,X,X  )3 p(Y,Y,X  )3 p(U,V,X  )3
3 3 3

1

2 2 2

unify($1,$2)unify($1,$2) unify($1,U)

unify($2,X) unify($2,Y)

unify($3,a) unify($3,b) unify($3,W)

p(X,X,a) p(Y,Y,b) p(U,V,W)

unify($2,V)

s1 :
p(X  ,X  ,X  )2 31

c1 c2 c3

p(U,X  ,X  )2 3

p(X,X,X  )3 p(Y,Y,X  )3

s6 :s5 :s4 :

s3:s2 :

p(X  ,X  ,X  )2 2 3

p(U,X  ,W)2
3 3

1

unify($3,a) unify($3,b)

p(X,X,a) p(Y,Y,b) p(U,V,W)

unify($1,$2) unify($1,U)

unify($2,X) unify($2,Y)

2 3

2

unify($3,W)

unify($2,V)

��� 
"�%
"�
�������
����� 
"�
�����

����$ � &"��'����
����� 
6�[�����
����� 
6�¡�����

& a 0 & ª 0 & p 0 & « 0

#0qr¬Im
ce_NCNá"u-iVh;�Y¨Cq³hb_>aVcR`;ce_>«xq©p>a�dn_ & a 0 }
a�m
dni�f&aVdna & ª 0 aVhb« & p 0 };aVhb«�d[ceaIh�§[k®iVcnf&a�d[qriVh & « 0

Ú¡h L
ÜVmSa�d[q®i�h�~�k©iIcµd[¤
_&p>i�§nd#i�k�a�hÌiI`bd[qrf&aI¨|o #;Ê }�qrd q©§�aV§n�
§[mbf&_>«%d[¤baVd&a�¨³¨wm@h;q³Àbp>aNdYq®i�hËiI`S_Lcea�d[q®i�hS§�¤
a�´�_�m
h@q©d�p>iN§nd>}Ra�h
«
d[¤baNd�ce_>p�iIce«Nq³hb¬­`�_Lhb«Nq³hb¬¥d[cea�hS§[q©d[qriIhS§#¤baV§µ¹>_LceiDp>iN§nd>¶Ì£
¤S_&ce_L�
pem
cnce_Lhbp>_¥psaVh�ªS_¥f&iN«Nq³Àb_>«ËaV§&kYiI¨r¨ri�Í-§�dni%a�p>p>iImbh;d)kYi�c9d[¤b_>§n_
psiV§edn§>¶)(0_>dRÃeÄ.�s½ # �BM �
P & B * \ 0 ªS_jd[¤S_'p>i�§nd
i�kSd[¤
_'m;h@qrÀbp>aVd[q©iIh&i�`�_Lcn�
a�d[q®i�h�qrh;´ViI¨©´Vqrh
¬�`�iV§[q©d[qriIh B�aVhb«#\9aIhS«ßÃnÄ"�>½ ����� M � � & B 0 ce_>`;ce_>§n_Lh;d
d[¤b_�p>iN§ndwiVk'pn¤bi@i�§[q³hb¬�a�d[ceaIhb§¯qrd[q©iIh°Í'¤
_LhDf·m
¨rd[q³`;¨©_�d[ceaIhb§[q®d[q©iIhb§
a�ce_#`�iV§n§[qrª@¨©_·aNd-`�iV§[q©d[qriIh.B
¶·u�i�dn_�d[¤baVd�d[¤b_�p>iV§nd�i�k'ce_>p>i�ce«xqrhb¬
`�_Lhb«Nq³hb¬�d[ceaVhb§[q®d[qri�hS§6p>a�h#ª�_
f&iN«;_L¨©_>«�mS§[qChS¬�ÃeÄ.�s½����	� M � � & B 0 ¶6ÊwpL�
psiIm
h;d[qrh
¬�kYi�c�d[¤S_s§n_#p>i�§Ldn§>}Sa�h,i�`
d[qrf&a�¨jo #;Ê]p>aIhDªS_·p>iIf�`bm
dn_>«
mb§nqChS¬ L"ÜVm
aNdYq®i�h9B & #0q©¬@¶b� 0 ¶

*RÖ;Õ�+ ÙCÕ'*N ��¡Ù ��$ Þ%q©d[¤,§[m;q©dnaIª;¨®_#fgiN«@qCÀSp>a�d[q®i�h,i�k'k®m;h
p>d[q©iIh�§)�;ºV¿>½
a�hS«�ÃeÄVÉ#ÉµÄVÆ6}KL'ÜVmbaVd[q©iIh�§)~�aIhb« B�pIa�h,ª�_�mS§n_>«Ì_>´V_ehâqCh+d[¤b_
`;cs_>§n_Lhbp>_&iIkRh
i�h
¨Cqrh
_�aIcµpL¨raVmb§n_�¤
_>aN«;§>¶Dl'iIhb§[q©«@_Lcµd[¤S_#`bceiV¬Icea�f
qrh$#0q©¬Imbce_NCIa@¶j£'¤S_�«@yVh�aIf�q©p�`@cei�¬VceaIf�fµq³hb¬�aV¨r¬ViVcnqrd[¤bf kYiIcR¨rqCh
�
_saIc"pL¨©aImb§L_"¤
_>a�«@§6yNqr_L¨©«@§6d[¤�_
aVmbdniIf&a�dniIh�qChT#0q©¬Im
ce_ CIª0¶ �-ª
§n_Lce´�_
d[¤baNdRd¡¤
qr§waImbdniIf&a�dniVh9«;iN_>§-hbiVdR§[¤baVce_�d[¤
_�i�`�_LceaVd[qriVhßd[¤
a�d|mbh@qr�
Àb_�§�a�ce¬Im
f&_eh;dn§#~�a�h
« B�d[¤
aNdRq®§wp>iIfµf&iIh°dni&pL¨®a�m
§e_>§·~#aVhb« Bx¶
£'¤b_>§n_�i�`S_Lcea�d[q®i�hS§
psaIh�ª�_R§[¤
aVce_s«#ª;y�p>i�h
§[q©«@_ecnq³hb¬ ce_e¨raNd[qriIhS§[¤;q³`b§
a�f&iVhb¬�«xqrÑS_Lce_>h;d'`Si�§[q®d[q©iIhb§RÍ|qrd[¤bqChDa�pL¨raVmb§n_�¤
_>aN«S¶ #
iIcwd[¤;q®§RÍ"_
´Vq©_>Í,_saVpn¤�pL¨©aImb§n_
¤b_>aV«·aV§�a�§n_>d�iIkb_>ÜVmSa�d[qriVh
§>¶K#biIc6_e²;aIf�`
¨r_N}�d[¤b_
d[¤;ce_�_�pL¨raVmb§n_�¤S_>aV«;§'q³h9#0qr¬Vm;ce_NCIa&p>i�cnce_>§[`SiVhb«�dni&d[¤b_�kYiI¨r¨ri�Í|qrhb¬
d[¤;ce_�_�§e_>dn§RiIk _>ÜxmbaVd[q©iIhb§>á

� &�
4*�
4*n�>0 C,+ �.5 R S 5$*�5 P S 5$*�5 h S (4*�5 R S 5 P �
� &��4*��4*[�30 C,+ �.5 R?S 7 *�5 P)S 7 *-5 h S ,.*�5 RlS 5 P �
� & $ *�&4*�'30 C,+ �.5 R?S 1M*�5 P/S.- *�5 h S 3 � C

£'¤b_�m@hbqCÀSp>aVd[qriVhßiI`S_eceaNd¡q©iIhS§
qrh;´NiI¨r´NqChS¬#`�iV§[q©d[q®i�h,~�a�ce_ 5 R S 5
a�hS« 5 R S 5 P kYi�cDpL¨raVm
§n_Ì~N} 5 R S 7 aIhS« 5 R S 5 P kÁiIc
pe¨®a�m
§e_$BN}RaIhb« 5 R S 1 kÁiIc&p>¨raIm�§n_4-x¶�£
¤;mb§>}Rd[¤
_�f·q³h;qrf#m;f
`baVced[qrd[q©iIh�ªbaN§n_>«�i�h�`�iV§[q©d¡q©iIh9~R§[`
¨Cq©dn§"d[¤
_RpL¨©aImb§n_>§6q³h;dni�dPÍ'i�§e_>dn§>á
d[¤b_�À@ce§ndRp>i�hS§[qr§Ld[qCh�¬�iIk"pL¨©aImb§n_>§·~�aIhb«9Bx}bÍ
q®d[¤ßd[¤S_�p>i�cnce_>§[`�iIhb«@�
qrhb¬gm;h;q³Àbp�aVd[qriVh9i�`�_LceaVd[q©iIh 5 R S 5 P H
aVhb«9d[¤
_·§n_>p>i�h
«9psiIhS§[q©§nd[�

qrh
¬�i�k6pL¨©aImb§n_3-x};Í'q©d[¤�d[¤�_�iI`�_Lcea�d[q®i�h 5 R?S 1 ¶"t�§[qCh�¬ �bºV¿s½ÛaVhb«
ÃeÄIÉ�ÉµÄVÆ#k®m;hbp>d[q®i�h
§6d[¤�aVdû`�aIced[qrd[q©iIhµaIhS«�qr«
_Lh;d[qrk®y�psiVf�f&iIhµiI`�_LcL�
aVd[q©iIhb§'ª
a�§n_>«�i�h9_>ÜVmbaVd[q©iIhß§n_>dn§'yVq©_L¨©«@§'d[¤�_�iI`bd[qrf&aI¨�aIm�d[iVf&a�dniIh
qrh #0q©¬Im;ce_;CVpV¶µu�iVdn_µd[¤
a�d�d[¤S_�§[q©¹>_�iIk|d[¤
_�_sÜVmSaVd[qriVh°§n_>d�p>i�cnce_��
§[`�iIhb«xqrhb¬)dniµ_>aVpn¤DpL¨raIm�§n_�¤
_>aN«&q®§RÜVmbaN«xcea�d[q®p�qrh9d[¤b_�h;m@f·ªS_LcwiVk
§nyVf·ª0i�¨®§0qrh&d[¤b_'¤
_>a�«0¶6£'¤Nmb§>} �bºI¿s½L}
ÃeÄVÉ·É�ÄVÆ�}NaIhS«µd¡¤S_'«byVh
aVf�qrp
`;ceiN¬IceaIfµf�q³hb¬�a�¨®¬�iVcnqrd[¤
f]§nd[qC¨r¨@ce_ef&aIqrh#`�i�¨ryxhbiIf�q©aI¨;qCh&d[¤b_'Í'i�ce§nd
p>a�§n_x¶

#
iIc'h�iIh;¨³qrh
_saIc'¤S_saV«;§-Í"_�hb_>_>«�dPi�_>§nd[qrf&aVdn_wd[¤
_�psiV§nd'i�k0m
h;q³�
kYyVqrh
¬�d[Í'i&`�iV§[q©d[qriVh
§�qrh,d[¤�_�¬Vi�aI¨P¶&Ú¡h°¬N_Lh
_eceaI¨jd[¤@q©§�p>iN§nd�q©§�m@h
�
ªSiVm;h
«b_>«û}b§[q³hbp�_�d[¤
_·p>i�§nd�iIk6m;h
qCkYyVqrhb¬)dPÍ
i�`SiN§[q©d¡q©iIh�§|qrhDa�dn_Lcnf
«;_L`�_Lh
«b§�iIh+d[¤b_�§[q©¹>_>§�i�k�d[¤�_�§[m;ª
dn_Lcnfg§I¶°Ý�_Lhbp>_N}"d[¤
_Lce_&q®§·h
i
§[m
qrdna�ª
¨r_�f&_�aV§[m;ce_�kYiIc�_>§ed[qCf&a�d[q³hb¬Ìd[¤
_9Í'i�ce§nd[�Pp>aV§n_9p>iN§nd&i�k·aIh
aIm�dniIf&a�dniIh�¶
uR_>´N_eced[¤
_L¨©_>§n§>}Vqrk�d¡¤S_R§[q©¹>_RiIk�dn_Lcnf&§6q©§ÛªSiVm;hb«
_>« & a�§
qrh9^�a�dnaV¨riV¬#`bceiV¬Icea�f&§ 0 }
£'¤b_>iIce_ef -x¶ -#§nd[q³¨C¨�¤
i�¨®«;§�¶

���N�nÙ "� '+)*?!�8��
Ê-¨©d¡¤�iImb¬V¤·±Ûcei�`S_>ced¡q©_>§
~"aIh�«NBj¤biV¨r«�qrh·aVh·iI`bd[q³f&a�¨;uwo #@Ê�}�±6ceiI`
�
_LcedPy4-g«biN_>§-hSi�d>¶�Ú¡hD`baIced[q©pLm@¨©aIc�}�d[¤b_#d[cea�hS§[q®dYq®i�hS§-k©ceiIf a�§ndnaVdn_
p>a�h�`
a�ced[q®d[q©iIh·q©dn§6p>iVf�`baVd[qrª@¨©_'pL¨©aImb§n_�§0q³h;dniN�LÈ R��s¾>½��V¶"l'iIhb§nd[cnmSp>d[�
qrh
¬�a�h9i�`
d[qrf&aI¨�u o #NÊ f&a�y�ce_>ÜVm;q³ce_�_LhNm;f&_>ceaVd[qCh�¬#iV`bd[q³fgaI¨�aIm
�
dniIfgaVdna,kYiIcßa,¨raIce¬N_�h;m@f·ªS_LcßiIkµ§[m@ªb§L_sdn§)i�k�pe¨®a�m
§n_>§&kYiIcß_>aVpn¤
`SiN§[qrd[q©iIhßaN§n§niNpLq®a�dn_>«�Í'q©d[¤9a�§ndna�dn_V¶"Ú¡h�k®aNp>d>};Í'_�§[¤bi�Í�á
�����)��$7�B_ X��
�0/��
¾)�S¿nÄ>R��r¾>É¸ÄP¼&Ä ��½®Å³Égº �21 " $& ÃLÄ�Æ4�>½r¿LÈbÃ�½³ÅYÄVÆ
Å��3154 ![ÃeÄVÉ?���r¾>½Y¾.=

£|¤b_�¤Sa�ce«xhS_s§n§)i�k�À@h�«xqrh
¬°aVh�iI`�d[qCf&aI¨wkYaVp>dni�cnq³hb¬ÌaImbdniIf&aV�
dniIh�qr§'«
_LfgiIhb§LdYceaNdn_>«�ª;y)´Vq©_>Í
qrhb¬�d[¤
_waImSdPiVf&aVdni�h�aN§'aIh°ÄV¿��N¾e¿�!
ÃeÄIÆS½YºIÅ©Æ
Å³ÆxÇ-¼LÈ�� ��d[cnq®_ & qrh9d[¤b_�dn_Lcnf�qrhbiV¨riV¬Ny&iIkjl'iIfg_LcwaIhS«ßox_>d[¤bq
A �.G 0 }SaIhb«¥§[¤bi�Í|qrhb¬)d[¤�aVd�d[¤b_�p>i�cnce_>§[`SiVhb«xqrhb¬�d[cnqr_#f�qChbqCf�q®¹saVd[q©iIh
`;ceiVª@¨©_Lf¸q®§µu�±6�[psiIf�`;¨®_sdn_V¶ÌÊ-¨rd[¤Si�m
¬�¤%qCh A �.Gwd[¤
_&¤
aVce«Nhb_>§n§�iVk
p>i�hS§nd[cnm
psd[q³hb¬'f�q³h;qrf&aI¨�k®m@¨r¨Nd[cnq©_>§�aIhS«�f�qChbqCf&aV¨Ni�ce«
_Lcn�Yp�iIh;dna�q³h;qrh
¬
`;cnm
h
_s«�d[cnq©_>§RÍ'_Lce_�§[¤biIÍ'h�}
d[¤b_�¤
a�ce«@hb_>§n§RiIk6À;h
«@qCh�¬�a#f�qCh
qCfgaV¨
iIce«b_Lcn�Yp�iIh;dna�q³h;q³hb¬�k®m;¨³¨bd[cnq©_-ÍjaV§6¨r_LkYd"iI`S_>h & d[¤b_'`@ceiNiVkSa�`
`S_>a�ce§Ûqrh



d[¤b_&aI`;`�_Lh
«;qC² 0 ¶�uwiVdn_&d¡¤Sa�d�À
hb«xqrh
¬9a�hÌiI`bd[qrf&aI¨j«
_>pLq©§[qriVh°d[ce_>_
Ar~>��G'psiIcnce_>§[`�iIhb«;§�dni�iIce«b_Lcn�Pp>iIh;dna�q³h;q³hb¬)`bcnm@hb_>«,dYcLqr_#fµq³h;q³fµqr¹>aV�
d[q©iIh�¶

� =6�¡ �Õx��&PÖN�j"# N�nÙCÖ;Õ9�W+ :NÖ;�¡Ù �O>�"
£'¤b_�aV¨r¬Ni�cnqrd[¤
f�mb§n_>«�dni·d[ceaIh�§[¨®a�dn_�a�kYaVp>dni�cnq³hb¬�a�m
dniVf&a�dniIh&qrh;dni
±6ceiV¨riV¬·p>iN«;_'q®§"«@_s§LpLcnqCª�_>«·m
§nqChS¬�d[¤b_|`;ceiN¬Icea�f&§6q³h;#0q©¬Im;ce_�~�a�h
«
d[¤b_·aVm
dni�f&aVdni�h¥qCh9#6qr¬Im
ce_TBIa&a�§�aIh°_L²;a�f�`
¨r_V¶wÚ¡hDaVhDa�m
dni�f&aV�
dni�h6}S_>a�p¯¤°§ndnaVdn_·Í'q®d[¤9f·m@¨©d[qr`@¨©_#i�m
dn¬Ni�qChS¬&d[ceaIhS§[qrd[q©iIh�§>}Sp>aI¨r¨®_s«9a
R>¿JºVÆ
Ã	�a�;ÄVÅ®Æb½¯}0q©§�aN§n§niNpLq©aVdn_>«°Í|qrd[¤»a�h
_>Í `
ce_s«xq©p>aVdn_�¶�ÞÌ¤
_Lh»a
§ndna�dn_'q®§6ce_>aVpn¤b_>«0}Nd[¤b_Rp>iIf�`;mSdna�d[qriVh&d¡¤Sa�dÛce_ef&aIqrh
§"dni�ªS_R«;iIhS_'qr§
`�_Lcnk©iVcnf&_>«�ª;y&d[¤b_�aV§e§niNpLq©aVdn_>«�`
ce_s«xq©p>aVdn_�¶
£"¤S_-k®cnqCh�¬V_�´�a�cnq®a�ª
¨r_>§
i�k"d[¤
_�§ndna�dn_�aIce_�`Sa�§n§n_>«9aV§Ra�ce¬Im;f&_>h;dn§-dniµd[¤
_�`;ce_>«@qrp>aNdn_�}@§[qrhbp>_
d[¤b_�§n_'ce_L`@ce_s§n_Lh
d6d[¤b_'`�iV§[q©d[qriVh
§"Í'¤
_Lce_'ce_LfgaIqrh@qrh
¬�psiIf�`
mbdnaVd[q©iIhb§
a�ce_Rdni-ª�_
`S_LcnkÁiIcnf&_>«�¶K#xmbced[¤
_LcnfgiIce_V}Na�h;y ¤b_>aN«·´�aIcnq©aIª
¨r_>§6qCh&d[¤b_
§[{;_e¨r_>dniIhµaVce_
a�¨®§niR`
aN§n§n_s«#a�§6aIce¬Im;f&_>h;dn§>}�§[q³hbp>_'d[¤b_>y�f&a�y�ªS_
ce_ek®�
_ece_LhSp>_>«&qCh9d[¤b_�pL¨raVmb§n_-ª�iN«@yN¶K#biIcw_L²;aIfµ`@¨©_V}Nq³h #0qr¬Vm@ce_ BVa#§ndna�dn_9 R qr§"aV§n§niNpLq©aVdn_>«µÍ|qrd[¤µ`@ce_>«Nq©p>aVdn_ % Í'qrd[¤&a�ce¬Im
fg_Lh;dn§ 5 R *�5 P a�h
«5 h }SaIhb«9§ndnaVdn_ 9 P q®§waV§n§niNp>qraVdn_>«9Í'q©d[¤�`
ce_s«xq©p>aVdn_ % R Í
q©d[¤DaIce¬�m
�fg_Lh
dP§ 5 P aIhS« 5 h ¶

u�i�dn_#d[¤baVdRd[¤S_�d[cea�hS§[qrd[q©iIhS§'k®cei�f agª;ceaVhbp¯¤9`Si�q³h;d'ce_>`;ce_>§n_Lh;d
a�¨®dn_ecnh
aNd[qr´�_gmbh@qrÀ
psaVd[q©iIhb§�d[i9ªS_�`S_LcnkYi�cnf&_�«û¶ßÝ�_Lhbp>_V}"d[¤b_)a�§n§niV�
peq®a�dn_>«­`;ce_>«Nq®psaVdn_�q®§w«
_LÀ;h
_>«9ª;y9a&§n_>d�i�k'pe¨®a�mS§n_>§>}SiIh�_ k©iVc�_>a�p¯¤
i�mSdn¬Vi�q³hb¬9d¡csaIhb§[q©d[qriVh0¶;L"aNp¯¤°pL¨©aImS§n_·`0_ecnk®iVcnf&§�d[¤b_&§n_>ÜVmS_Lhbp>_�iVk
m;h
qCÀSpsaVd[q©iIhb§)a�§n§niNp>qraVdn_>«+Í|q©d¡¤àd[¤
_9d[cea�h
§[q©d[q©iIhb§g¨r_�a�«xqrh
¬°dni¥d[¤b_
hb_>²;d ª;ceaIhbpn¤â`�iIqrh;d#i�c#¨©_>aIkJ¶9Ú®h%d[¤b_&aImbdniIf&aNdni�h,qrh #0q®¬�m@ce_ B�a
d[¤b_'À@ce§ed6pL¨©aImb§n_RiIk % hS_s_>«@§"dni�`S_LcnkÁiIcnf�d[¤
_'m;h@qrÀbp>aNd¡q©iIh 5 R S ( }
a�hS«,d[¤Nmb§#d[¤b_�¤S_>a�«,iIkwd[¤b_)pe¨®a�m
§n_�q©§ % &1(4*�5 P *�5 h 0 ¶9Ú¡k|d[¤S_�§e_L�
ÜVm�_Lh
ps_-i�kSd[ceaIhb§[q©d[q®i�h
§"_Lhb«@§6qCh&a-ªbceaIhbp¯¤�`�iIqrh;d>}Nd[¤
_"ª0iN«;y·iIkSd[¤b_
pe¨®a�m
§e_-q©§'a·pIa�¨C¨�dni�d[¤
_R`
ce_>«Nq®psaVdn_�aN§n§niNpeq®a�dn_>«�Í
q©d[¤9dY¤SaVd"ª
ceaIhbp¯¤
`�i�qCh
d�HNi�d[¤
_eceÍ|q©§n_V}Vq©d6qr§
d[¤S_'ªSiN«by#i�k0d[¤b_RpL¨©aImS§n_RaV§n§ni;pLqra�dn_>«&Í
q®d[¤
d[¤b_�¨r_Ia�kn¶'ÚYh9d[¤S_�a�ª�iI´�_�_L²baIf�`;¨®_�}
d[¤b_ ªSiN«by)i�k'dY¤S_�À
ce§ndRpL¨©aImb§n_
i�k % q©§ % R &15 P *-5 h 0 ¶

Ê-hßaV¨r¬NiIcnqrd[¤
f dniµd[ceaIhb§¯¨ra�dn_#a�h;ygkÁaVp>dniVcnqChS¬µaImbdniVf&aVdni�h�qrh;dni
±6ceiV¨riV¬�p>iN«;_ q©§�¬�q®´�_Lh¥qCh #0qr¬Imbce_ DN¶�£'¤b_#aV¨r¬Ni�cnqrd[¤
f qr§Rq³h;´Ni�{N_>«
Í'q©d¡¤àd¡¤S_�§ndnaIced·§Ldna�dn_)aVhb«Ìd[¤
_&h
aVfg_)iVkwd[¤b_)`;ce_>«@qrp>aNdn_&aN§·aVcn�
¬�m
f&_Lh;dn§>¶w£'¤
_·pL¨©aImS§n_s§�iIkjd[¤b_#d[cea�hS§[¨raNdn_>«�`;ceiN¬IceaIf aIce_·aV«b«@_>«
dni&d[¤b_#§n_sd�� & q³h;q©d[q®a�¨³¨ry�_Lf�`SdPy 0 ¶R£|¤b_·p>iIf�`b¨r_>dn_#d[cea�hS§[¨raNd[qriIhDiVk
d[¤b_RaVm
dni�f&aVdni�h&qCh #0qr¬Vm;ce_PBIa�a�`
`S_>a�c>§6qCh #0qr¬Im
ce_�~Lª�¶"oxqCfµq³¨©aIcn¨©yV}
d[¤b_9d[ceaIh�§[¨raNd¡q©iIh�i�k·d[¤
_�aVm
dni�f&aVdni�h%qrh�#0q©¬Im;ce_9CIp9a�`@`S_�a�ce§#q³h
#0q©¬Im;ce_NCV«S¶
�-ªb§L_Lce´�_#d[¤baVdwp¯¤biNiN§[qrh
¬&d[¤b_#a�`
`@cei�`@cnq©aVdn_·d[ceaIh�§[qrd[q®i�h9q³hDd[¤b_

a�mSdniIfgaVdniIhDpsiVcnce_>§[`SiVhb«@§wdni)a�h¥qCh�«@_L²Nqrhb¬)iV`�_LceaVd[q©iIh9qrhDd[¤S_�ce_L�
§[mb¨rd[q³hb¬)`;ceiV¬�ceaVf9¶�ÚYk
fgiIce_·d[¤SaIhDiVhb_#d[cea�hS§[qrd[q©iIhDqr§�`SiV§n§[qrª@¨©_·aVd
a�h
y&§ndna�dn_V}
a&pn¤
i�q®p>_�`�i�qCh
dRÍ'qC¨³¨�ªS_�`
¨raNp>_s«�«@m;cnq³hb¬�_L²b_>pLmbd[q©iIh9iVk
d[¤b_Rd[ceaIhb§¯k©iVcnf&_>«·`@cei�¬IceaIfß¶6£'¤NmS§>}Nd¡¤�_'iV`S_Lcea�d[q®i�h
§"iIkSce_>p>i�ce«xqrhb¬
`�_Lhb«Nq³hb¬9d[ceaIhb§[q®d[q©iIhb§·aIhb«¥ª
a�p¯{bd[ceaVpn{Nqrh
¬9dY¤
ceiImb¬V¤,d[¤b_Lf¸qChÌd[¤b_
a�mSdniIfgaVdniIh�p>iVcnce_s§[`SiIhS«&dni�`@¨©aVpeq³hb¬#a�hS«�ª
a�p¯{bd[ceaVpn{Nqrh
¬·d[¤@ceiVmb¬I¤
pn¤biVqrp>_�`0i�qCh
dn§�qrhÌd[¤b_&_L²;_>pLmSd[qriVh»iIkRd[¤b_�ce_>§[m
¨rd[qrh
¬9±6ceiI¨©iV¬�`;ceiV�
¬�ceaVf9¶

= �¡ ;ÕN��&PÖN��"� ��nÙCÖ;Õ�ÙrÕ)�O>'* �N�
*V�O*NÕN¢�*)Ö &|¢VØN�n�
ÚYh�¬N_Lh
_eceaI¨P}xm;h;q³Àbp�aVd[qriVh&kYaVpsdniIcnqrh
¬·aVd'd[¤�_�§niIm;cep�_L�®¨©_>´V_e¨0«;i;_>§
hbiVd
`;cs_>§n_Lce´V_9dY¤S_�§n_>f&a�h;d[q®ps§�iIk�`;ce_>«Nq®p>a�dn_>§&p>iIh;dnaVqChbqChS¬¥pemSdn§>¶ #biIc
_e²
a�f�`@¨©_V}Si�h,ÜVmS_ecey %'&15 *	7N0 d[¤�_ `;ceiN¬Icea�f qrh #0q©¬Im;ce_&��a)psiVf��
`;mSdn_>§ � %�&1(4*�,�0�� }"Í'¤;q³¨©_�d[¤b_�i�`
d[qrf&aI¨wd[cea�h
§[kYi�cnf&_>«Ì`@cei�¬IceaVf¸q³h
#0q©¬Im;ce_µ��ª9ce_>d[m
cnhb§ � % &1(4*�,�0�*�% &1,.*-230�� ¶R£|¤;q©§-`;ceiIª
¨r_Lf aIcnq©§n_>§w«xmb_
dni�qrf�`;¨³q©pLqrd�§npsiV`@qrh
¬&i�k'pLmbdn§-qrhD±6ceiV¨riV¬
¶ o�`S_�pLqCÀ�p>aI¨r¨ryV}Sa&pLmSdRce_L�
fgiI´�_�§#d[¤b_&p¯¤biIq©p>_�`�iIqChbd�`
¨raNp>_>«,Í'¤b_LhÌd[¤S_DÃLÈ;¿e¿n¾>ÆS½-`;ce_>«Nq®p>a�dn_
ÍjaV§�psaV¨C¨®_>«S}SaN§�Íj_L¨C¨"aV§�a�¨³¨ §¯m;ª
§n_sÜxmb_Lh;d�pn¤Si�q®p>_�`SiVqChbd[§�¶�Þ°_#§na�y
d[¤baNd�a�pLmbd&Ã�È;½��µ½YÄ)d[¤S_�f&iN§ndRce_Ips_Lh;d�p¯¤biIq©p>_#`�iIqrh;d�iIkjd[¤
_�pem
cn�
ce_eh
d
`;ce_I«Nq©p>aVdn_V¶�Ú¡k;d[¤bqr§0pn¤
iVqrp>_6`SiVqChbdSp>aIh�ª�_6_>²N`@¨rqrp>qrd[¨®yw§[`S_>pLqrÀb_>«0}

d[¤b_Lh�d[¤�_
d[ceaVhb§[kYiIcnfgaVd[q©iIhµ§nd[q³¨C¨;`@ce_s§n_Lce´V_�§0d[¤�_Û`
cei�¬Icea�f@, §6§n_ef&aIh
�
d[q©p>§>¶6Ú¡hµd[¤S_W2 oxzÌp>i�f�`;q³¨©_Lc�}�kYiIc6qrh
§ed[aVhbp>_V}�m@h;q³Àbp>aNdYq®i�h�kYaVpsdniIcnqrh
¬
q©§
`S_LcnkYi�cnf&_>«&aIkÁdn_LcRa·d[ceaIhb§[kYiIcnf&a�d[q®i�h�d[¤SaVd6f&aV{N_s§'d[¤
_w§np>iI`�_RiVk
pLmbdn§R_L²N`
¨Cq©pLq®d>¶ #0q®¬�m@cs_���p�§[¤
i�ÍR§Rd[¤
_w_�Ñ�_>p>d'iVk aI`;`
¨ryxqCh�¬#d[¤b_�pLmbd
d[ceaIh�§[k®iVcnf&a�d[qriVh¥mb§n_>«9q³h.2�oNz dni�d[¤
_#`;ce_>«@qrpsaNdn_ qrh #0q©¬Im;ce_&��a
¶
t-h;qrÀ
p>a�d[q®i�h�kYa�p>dniIcnqrhb¬#qr§Rd[¤
_LhßaI`;`
¨Cq©_>«�dni·d[¤
_�pem
d'd[cea�hS§[kYi�cnf&_>«
`;ceiN¬IceaIfß}0yNqr_L¨©«xqrh
¬9d[¤b_#`
ce_s«xq©p>aVdn_·q³h #Ûqr¬�m
ce_&��«0¶�£'¤b_)§n_ef&aIh
�
d[q©p>§�iIkwd[¤S_�iIcnqr¬VqChSa�¨'`
ce_>«Nq©p>aVdn_&q®§�`
ce_>§n_Lce´�_>«0¶Ì£
¤;mb§>}
qCh[2�oNz�}
m;h
qCÀSp>a�d[q®i�hâkÁaVp>dni�cnq³hb¬¥qr§�m@h;qrkYiIcnf�¨©y,a�`@`
¨Cq©_>«+dni¥a�¨³¨R`;ceiV¬IceaVfg§>}
qrh
pL¨rmb«xqrh
¬µd[¤SiV§n_�d[¤baVd'¤baV´V_�pem
dn§>¶

� Ó " ��+ *1" *;ÕV�L ��nÙCÖ;Õ� ;Õx×���*N� &[Ö���"� NÕN¢�*
Ê «xqrce_>p>d�_e²;_>pLmbd[q®i�h%iVkwd[¤b_�d[ceaVhb§[kYiIcnfg_>«,`
ceiV¬�ceaIf psaIhÌq³h;d[ceiV�
«NmSp>_-mbh@hb_>p>_>§e§naIcey�qChS_e¦&pLqr_LhSps_>§
f&aVqCh
¨ry&«NmS_�dni�qrh
pLce_�a�§n_>«�«;aVdna
f&i�´V_ef&_>h;d�aVh
«¥`;cei;p>_>«Nm
ce_�p>aV¨C¨©§#i�h,hS_>Í"¨®y9q³h;d[ceiN«;m
p>_s«¥`@ce_�«Nq³�
p>a�dn_>§>¶

�R V�n ."�Ö�� *1" *NÕN� ÚYh,d[¤b_�ÞDÊ-ÎÌ}Sd[¤S_�a�ce¬Im;f&_Lhbdn§�iIkRa&`@ce_�«Nq³�
p>a�dn_�aVce_�§ndniIce_s«­qrh,Þ9ÊwÎ�ce_�¬Iqr§ed[_>ce§>}0Í'¤b_Lce_�d[¤b_eD N � a�c>¬�m@f&_eh;d
q©§|{�_L`Sd'qrh�ce_>¬Vqr§ndn_Lc Dn¶'Ú¡k"d[¤b_3D N � aIce¬Imbf&_Lh;dRiIkjiIhb_�`
ce_>«Nq®psaVdn_�qr§
mb§L_>«·aV§"d¡¤�_ � N � aIce¬�m@fg_�h;d0qrhµa�p>aV¨C¨bdni�aVhbiVd[¤b_Lc�}Nd[¤baVd6a�c>¬�m@f&_eh;d
f·m
§nd�ªS_�f&i�´V_>«Dk®ceiIf/ce_s¬Vqr§ndn_Lc#DRdni�ce_>¬�q®§ndn_ec � ¶ßl'iIhb§[q®«;_>c·d[¤
_
d[Íji�pL¨raVmb§n_>§0qrh #0q©¬Im
ce_ F a�a�h
«µd[¤
_
ce_s§[m
¨rd6iIkSd[¤b_'d[ceaVhb§[kYiIcnfgaVd[q©iIh
& Àb¬
¶ F ª 0 ¶KL
a�p¯¤gp>aI¨r¨;dni % B V B|qChµd[¤S_6ª�iN«@y·iIk %!V -'ce_>ÜVm@qrce_>§0f&i�´�_��
f&_Lh;dwiIk"dPÍ'i�aVce¬Im;f&_Lh;dn§>¶woVmSpn¤9f&i�´V_Lfg_Lh;d�p>a�h9ªS_�ce_>«xmbp>_�«)qrh
a�h@m;f·ªS_Lc·iIkjÍ"aIy;§>}
qrh
pL¨rmb«xqrh
¬�d[¤
_�mb§L_·iIk"`@¨©aVps_L�Y¤
i�¨®«Nq³hb¬�a�ce¬Im
�
f&_Lh;dn§ & §n_�_8#0qr¬�m
ce_ F p 0 ¶wÝ�i�Í'_>´�_Lc�}Sd[¤
_�`�iVdn_Lh;d[q©aI¨�kYiIcwce_>«@mbpLqrh
¬
«;aNdnagfgiV´V_ef&_Lh;d�qr§�¨rq³f�qrdn_s«­ª;y9a�§ny@§ndn_Lf , §�q³hb«
_L²Nqrh
¬&kYaVpeqC¨³q©d[qr_�§>¶
£6i9q³hb«@_e²%psaI¨r¨r§#q³h #6qr¬Im
ce_ F pV}"kYiIcg_L²;aIf�`b¨r_x}"Í'i�m
¨r«âce_sÜVm@qrce_�a
§nyN§edn_Lf9}
§[mbpn¤DaV§?2�oNz�}@d[¤�aVd'q®§Ra�ª
¨r_#dPi�q³hb«@_e²9iIhDa�h9a�c>¬�m@f&_eh;d
iVd[¤�_LcRd[¤Sa�h9d[¤b_�À@ce§ed>¶

ÓrÕ�+ ÙCÕNÙrÕ;: z'y�qrh@¨rqCh
qChS¬&d[¤S_�hS_>Í `bce_>«xq©p>a�dn_>§>}0psaI¨r¨r§�dni�d[¤b_Lf¸aIce_
a�´ViVqr«
_s«û}�ce_�«xmbpLqrh
¬�_e²
_>pem
d[q©iIh]d[qrf&_V¶ o@_>psiIhb«@¨ryV}�§[qrhbp>_Ìd[¤
_>§n_
`;ce_>«@qrp�aVdn_>§9a�ce_¥hSi�d�m
§e_LcDp>a�¨³¨raVª;¨®_�}�§nyxf·ªSi�¨�dna�ª@¨©_,§nqr¹>_¥q©§�ce_��
«NmSp>_>«S¶�£'¤@qrce«N¨®yV}j§[q³hbp>_9d[¤b_>§n_�`;ce_>«@qrp�aVdn_>§·¤Sa�´V_9iIh;¨©yâi�h
_9psaI¨r¨
§[q©dn_V}@qCh
¨Cqrh;q³hb¬&«@iN_>§Rh
i�dRpLce_>aVdn_�f·m
¨rd[qr`@¨©_�p>i�`
qr_�§>}xce_�«Nm
peq³hb¬&p>iN«@_
§[`Sa�p>_V¶ #0q³hbaI¨r¨ryV}�qCh
¨Cqrh;q³hb¬,ce_>§LdPiVce_>§�d[¤b_Dp>aI¨r¨�§ed[cnm
psd[m@ce_DiIkµd[¤
_
iIcnq©¬IqrhbaI¨
`
cei�¬Icea�f9}Nf&aI{Nqrh
¬·d[¤b_�d[ceaIhb§[kYi�cnf&aVd[q©iIh°½®¿nºVÆ3�%�xºV¿n¾>Æ
½6dni
`;ceiN¬IceaIf d[cea�pLqrh
¬;¶

��*N� &PÖN��"· ;Õx¢�* £0a�ª
¨r_9~�§[¤bi�Í-§·d[¤b_)_eÑ0_sp>d#i�kR`S_LcnkYi�cnf�q³hb¬�m
h;q³�
Àbp>aNd[qriIhDk®aNpsdniIcnqChS¬&aV§wa&§niIm
cep>_·d[ceaIhb§[kYi�cnf&aNd¡q©iIh & d[¤Sa�d-qChSpe¨CmS«@_s§
iI`�d[qCf�q®¹saVd[q©iIh,kYi�c&«;aVdna�f&i�´V_Lf&_eh;d 0 qrhÌd[¤
ce_>_&«Nq³Ñ�_Lce_>h;d#±6ceiI¨©iV¬
§nyN§edn_Lf&§ h ¶wÚ®hDd[¤SaVdwd[aVª;¨®_V}bd[¤S_�p>iV¨Cm
fµh
§R¨®a�ªS_L¨©_>«�	³oV`S_>_�«Nm@`�,@¨rqr§nd
d[¤b_|cea�d[q®i�i�k�d[¤
_wl'±
t�dYq³fg_-dna�{N_Lh&ª;y·_>aVpn¤�ÜVm
_ecey#iVh&d[¤b_Rd[ceaIhb§¯�
kYi�cnf&_>«¥`
cei�¬Icea�f�dni9d[¤baVd·iIh»d[¤
_&iVcnqr¬IqrhbaV¨
`;ceiN¬Icea�f9¶9£
¤S_�qCh
�
pLce_>a�§L_6qrh�dY¤S_
§nqr¹>_>§6i�k
iVª1�L_sp>dûÀ
¨r_s§6«xmS_"dni�d[¤b_
`;ceiV¬�ceaIf]d[cea�h
§nk®i�cL�
f&a�d[q®i�h,aVce_#¨Cq©§ndn_>«9m
hb«@_Lc·d[¤�_#¤
_saV«@qChS¬
	 �-ª��n_�p>d�§nqr¹>_#qrh
pece_Ia�§n_ ,r¶
Ê-¨r¨�Àb¬Vm@ce_>§9Íj_Lce_,iIª�dnaIqChS_>«�mb§¯qChS¬+§ndnaIhb«
aIce«ËÞ9Ê�Î qrhb«
_L²Nqrh
¬
& À;ce§nd�aIce¬Vm;f&_Lh;d>}R`;cLqChSpeqC`SaI¨wk®m@h�p>dniIc 0 ¶]£'¤S_9p>iV¨Cmbf�h
§&¨®a�ªS_L¨©_>«
	CÚ¡h;¨³qChS_ ,xqC¨r¨rm
§nd[cea�dn_�d[¤
_�ªS_eh
_LÀ�dn§'iVk0qCh
¨Cqrh;q³hb¬
};aV§
qrf�`;¨®_Lfg_Lh
dP_�«gqrh
d[¤b_ 2�oNz�p>iVf�`;q³¨r_Lc�¶

±Ûcei�¬VceaIf&§ �V��� & ^-mbdnpn¤%hbaVd[q©iIhbaV¨��SaV¬ 0 }�
�
 � ���9& a9`
a�ce§L_ec 0 }
�b���;�;�>� & krceiVf l
Ý�Ê"£
� F � AC~�-.G 0 }"a�h
« �b� ��� �N�N�9& aIhÌ_e²N`
ce_>§n§[q©iIh
d[ceaIh�§[¨raNd[iVc 0 aIhb«,d[¤b_�p>i�cnce_>§¯`�iIhb«@qChS¬�ÜVm�_Lcnqr_>§·Í
_Lce_&dna�{N_LhDk®ceiIf
A B�GP¶Ì±Ûcei�¬IceaVf&§ �;� � & a9f&aI`+p>i�¨®i�cnq³hb¬¥`;ceiV¬Icea�f 0 } �S�>���;�V�N�>�;� }
h äSåVð�ç¡ô�çYïYð2z'çSí�ç[ð[ñwè
ðnêYð��0íVæ òIï©íVç��
êYé%y ésø
ú�ð2y ðnì>çYðK��� ÿ��Nö��Yù�ö�ïYí�ç��Sê¡énüy ésø �	�Cþ��
ý��
ì>ò�ñ$�6ö�� '>ðnêYçYæ é>òßþ�� ��� ÿ�� �'y y"óVðnò7{[å7zRìLêYë>ç�èSðPê¡ðµê®íVò�é>òì�ö>îIìsê�{eö>ïYìeï¡æCéeò9�#êYíVò�ò�æCò�ø�ö�í�òE�6öJ��� þ�� þ����SðnòR{På7z'ì>êYë&îVêYéLøsê¡ì�z'ç,{Pì>òóVð�éeóVïYìeæ ò�ðnñ)ósô�ì>ò�é>ò>ô%zRéeíVç�#©ïYî #rê¡é�z {nçI� çYí�òIôsç¡óE� ðnñ�í&æ ò&ïYåVðwñIæCêYð2{Pï¡ésê¡ô

� î�í�ó � �"ö�� � óVðnò7{[å7zRìLêYë>ç-�



��� ������� 	�
�� ½®¿JºVÆ �O�rºV½Y¾ & �s½¡º�½Y¾ * �bÆSºIÉg¾ 0
¨©_>d � B R * ¶>¶�¶ * B � � ªS_R¼L¿eÅ®Æ�ÇN¾ & *�
 NYI%N�� 0
¨©_>d �"7 R * ¶s¶>¶ 7�v�� ª�_�d¡¤S_�§n_>dRi�k0¤S_>a�«�´�aIcnq©aIªb¨r_>§ & q[¶ _V¶C} - V 0 qrh9§[{;_e¨r_>dniVh\*�
 NYI%N��
� ����������
 _>«@¬�_ & �>½©ºN½¡¾ * �N¾��e½ 0¨©_>d �s½¡º�½Y¾ ] ªS_�d[¤
_�À;ce§ed
ª
ceaIhbpn¤�`�iIqrh;dRiIcR¨r_>aVk6i�h9d[¤S_�`baVd[¤�k®ceiIf �s½®ºN½Y¾�d[¤@cei�mS¬I¤ �N¾��s½

�
¾nº>� f �SÆ
ºVÉµ¾ &�7 R * ¶>¶s¶ *	7Dv * I R * ¶>¶s¶ * I � 0 }
Í'¤b_Lce_ I u qr§Rd[¤S_�§[m@ªbdn_Lcnf i�k"§[{N_L¨©_>dniIh<* 
 N I7N�� G ceiNiVdn_>«�aVd?B u
� � �e½YºN½®¾ ]�q©§'a#ªbceaIhbp¯¤�`0i�q³h;d¨r_>dW�SÆ
ºVÉµ¾ ] ªS_�a#hb_>Í�`@ce_s«@qrp>aNd[_�h�aIf&_

RnÄ��.Sef �SÆbºVÉ�¾ ] &�7 R * ¶>¶>¶ *�7 v *�5 L G r * ¶s¶>¶ *�5 L G� 0 };Í'¤
_ece_ B ]R * ¶>¶�¶ * B ]� aIce_�d[¤b_�k®cnqrh
¬�_�`SiN§[qrd[q®i�hS§RiIkq* 
 N I7N�� G½³¿eºIÆ ���rºN½¡¾ & �s½®ºN½Y¾ ] * �SÆSºIÉg¾ ] 0
��� ��� V�� �s½®ºN½Y¾ ] q©§-a·¨r_>aVk �TV

RnÄ��.Sef ª�iN«;y&iVk6pL¨©aImb§L_ ` 
 N IRN �2G
aV«;« & �@¾eº"��á � RnÄ��"S 0 dni �

#0q®¬�m
ce_ D@á £0ceaIhb§¯¨ra�d[q®i�h9Ê-¨©¬Vi�cnq®d[¤;f

�	� �"�Á��� �����N�
�	� �"�[�����
�	� �j�¡�����

�	� �"� 
�� ��� ����� 
����
�	� �j�)�����
����� �����j���N�
����� �;���

� � 
"�%��� �������V�V�� ��N� � �"! ������ � � 
 ���6� ! ������ � � �"�¡�Û��
������#���N���;�N��� � 
������� � � �"�n�����;������ � � �j�[� ���;���

� � 
"�%��� �������V�V�� ��N� � �"! ������ � � 
 ���6� ! ������ � � �"��
 ���������#��� ����� 
 ���������� � � �j�[� ���;������ ����� �j�

������������I�N�N�;� � 
������� ����� �6�$���S�& a 0 & ª 0 & p 0 & « 0

#0qr¬Vm;ce_·�xá��-cnqr¬VqChSaI¨ & a 0 }@m;h
§eiIm;h
«9dYceaVh
§[kÁiIcnf&a�d[q®i�h & ª 0 }
pLmbdRd[ceaIhS§[k©iVcnf&_>« & p 0 }NkYaVp>dni�ce_>« & « 0

� � �"�¡�Û�n�;���
� � �"�n���[�����

� � � ��
6����� ��� ����� 
 �������
����� �j�[�����
����� �6�¡�����

� � �6��
6����� ��� �;��� �%
"�
�����
����� �¡�Û�n���S�
����� �n���[���S�& a 0 & ª 0 & p 0

#0q®¬�m@ce_ F áW�-cnq©¬IqCh�aI¨ & a 0 aIh�«�d[ceaIhb§nk®i�cLfµ_�«)`;ce_>«xq©p>a�dn_�ª0_ek®iVce_ & ª 0 aIhb«�aIkÁdn_Lc & p 0 «@a�dna#f&i�´V_>f&_Lh;d'ce_>«Nmbp>d[q®i�h

±Ûcei�¬IceaVf A 0-mb_Lcey>G o�`S_s_>«@m;` �-ª'�e_>p>dR§[q®¹s_�qChSpLce_>a�§n_
oxiVm;cep>_ Ú®h
¨Cqrh
_ oNiIm;cep�_ Ú¡h;¨rq³hb_

0'm
qChbd[m
§ oNÚnlRoNd[m
§ 2 o@z 2�o@z 0-m;qrh;d[m
§ o@ÚJl'o@d[mb§ 2�oNz 2 oxz
�I�;� A §>~�G BN¶³~�B ~N¶ - B ~N¶ �N� Bx¶ � F ~�¶ ��� ~V¶ �'- ~�¶ �ED ~�¶ �;~
�I�;� A §	B�G BN¶ �EC ~N¶ - - ~N¶ F � Bx¶ -V�
�I�;� A §O-�G ~�¶ F - ~N¶ ��� ~N¶ D F Bx¶ �'-

 
 ��� � A `3G �;¶ F - �
¶ C�� ~N¶C~�� ~V¶r~�D ~�¶³~k- ~V¶r~�� ~�¶³~k- ~�¶ �;~

 
 ��� � A Ü"G ~�¶³~ F ~N¶C~�D ~N¶ ->B ~V¶ �V� ~�¶³~�B ~V¶r~>� ~�¶ � F ~�¶ �EB

 
 ��� � A c�G ~�¶OB B ~N¶ BN~ ~N¶ CV� ~V¶ D - ~�¶³~�� ~V¶r~>� ~�¶ � F ~�¶ ���
�;�I�N�;�I� A f&_s«xq©d>¶ G BN¶ ��� ~N¶ B�� B@¶C~N~ Bx¶ - F ~�¶ �EC ~V¶ �V� �;¶C��� �;¶C� -
�;�I�N�;�I� A ¤Nm;hS¬Va�cey"G ~�¶OC F ~N¶C~s� ~N¶ DV� ~V¶ F �
�;�I�N�;�I� A a�¨³ªbaIh;q®a�G ~�¶ � F ~N¶ ��� ~N¶ ��- ~V¶r~�D
�;� ��� �;���6�[�V� A hb_I¬�G �;¶ F B �
¶ F D �
¶ �N� �@¶ �V� ~�¶ ��� ~V¶ �>C �;¶C� F �;¶C� D
�;� ��� �;���6�[�V� A �MG �;¶C��� �
¶ F B �
¶ �@~ �@¶ � -
�;� ��� �;���6�[�V� A f·m@¨ G �;¶C� D �
¶ � D �
¶ � F ~V¶ �V�
% �V�;�'&b�e� A aV¨rp>iI¤Si�¨@G BN¶³~�D ~N¶ � D ~N¶ �N� Bx¶ BV� ~�¶OD B ~V¶ �N� ~�¶ -�� ~�¶ ���
% �V�;�'&b�e� A _>d[¤S_Lc�G BN¶OD C B@¶ - - B@¶ �'- -x¶ C"C
% �V�;�'&b�e� A p>p «;ª@¨ G BN¶C�N~ B@¶ C - B@¶ DN� Bx¶ �V�
�@� � ~�¶OCN~ ~N¶ C�� ~N¶C~�� ~V¶ -"D ~�¶³~ F ~V¶r~�� ~�¶OB C ~�¶ ���
�
�I���;�N���I�N� �;¶C��� �
¶ ��� ~N¶ ->B ~V¶ �@~ ~�¶³~s� ~V¶ �N� ~�¶ �EC ~�¶ ���
�x�;�N�N�V� �;¶C� D �
¶ � - �
¶ �N� ~V¶ �V� ~�¶ ��� ~V¶ �>C ~�¶³~s� ~�¶ �;~
�V�N�I�V�b���N� & ¨rq³hb_>aIc 0 �;¶ F - �
¶ F - ~N¶C~N~ ~V¶r~ F ~�¶ ��� ~V¶ �V� ~�¶ ��� �;¶C� F
�V�N�I�V�b���N� & hSi�h@�Y¨rqChS_>aIc 0 �;¶C��� �
¶ � - ~N¶C~�� ~V¶ B - ~�¶ �EC ~V¶ �'- ~�¶ ��� �;¶C� B

£6aIª
¨r_�~�ájo�`�_>_>«Nm
`b§RaIhb«�iVª1�L_>p>dR§[q©¹>_�qChSpLce_saV§n_>§'kYi�c-m;h;q³Àbp�aVd[qriVh�k©aNp>dni�cnqChS¬



±6ceiV¬Icea�f A 0-mb_Lcey"G oV`�_>_>«Nm
`
o@iIm;cep>_ Ú®h
¨Cqrhb_

0-m@qrh;d[mS§ oNÚnlRoNd[mS§ 2�oNz 2 oxz
z'_LkÁiIce_ ÊRkYdn_Lc z'_ekYiIce_ ÊRkYdn_Lc zj_LkYiIce_ Ê-kYdn_Lc z'_LkYi�ce_ Ê-kYdn_ec


 
 �O� � A `4G �;¶ F D ~�¶ -V� �@¶ Dx~ ~�¶C~N~ ~V¶ �N� ~V¶ �;� ~V¶r~�D ~V¶ CN�
�;� ��� �;�V�6�n��� A h�_>¬.G �;¶ F B -N¶ DV� �@¶ F D -N¶ B>B �@¶ �V� �@¶ BN� �@¶ �V� �@¶ ->C
�;� ��� �;�V�6�n��� A%�MG �;¶C��� BN¶ D>C �@¶ F B BN¶C~�� �@¶ �x~ Bx¶ C F �@¶ � - Bx¶ D>C
�;� ��� �;�V�6�n��� A f·m
¨OG �;¶C� D ~�¶ BV� �@¶ �"D ~�¶ B@~ �@¶ � F ~V¶ �;� ~V¶ �V� ~V¶C~ -

£6aIª;¨®_NBNá'oV`�_>_>«Nm@`�§|ª�_LkYiIce_�a�hS«�a�kYdn_Lc'fgi@«;_�iI`bd[q³fµq®¹>a�d[q®i�h

a�hS« �N�;�;�V�V� & a°d[¤S_>iIce_ef `@cei�´N_Lc 0 aVce_�ª�_Lh
pn¤
f&a�cn{;§�k®ceiIf�d[¤b_
ÊRh
«biIcncea·§nyN§LdP_�fß¶6£'¤
_ % �I�b�'&;�>� ª�_Lhbp¯¤;f&aVcn{;§'a�ce_�ÜNm
_Lcnq©_>§'i�h�a
CN} ���V�V�®kÁaVp>dwp¯¤b_Lf�q©p>aI¨ «@aNdna�ª
a�§n_N¶'£'¤
_ �V�N���V�b�V�N� `;ceiV¬VceaIf qr¨C¨rm
§n�
d[cea�dn_>§Rd[¤S_�_eÑ0_sp>dRiIk6§n¤baIcnqrh
¬#h�iIh;�¡¨rqChS_>a�cRm@h;q³Àbp>aNdYq®i�hS§>¶

z'aN§n_>«µiIh&d[¤S_'`S_ecnkYiIcnf&a�hSp>_'ce_>§[m;¨®dn§"Í"_|Àbce§nd
§[m;f�f&a�cnq®¹>_Rd[¤b_
§nd[ce_ehS¬Vd[¤b§RiIk6m
h;q³Àbp>a�d[q®i�h�kYa�p>dniIcnqrh
¬
¶ #
a�p>dniIcnqrhb¬)i�k0f&aNdnpn¤9i�`�_Lcn�
a�d[q®i�h
§RqCh9§ed¡cem
psd[m@ce_>§'ce_>§nm;¨®dP§|qrh�qrf�`;ceiV´�_>«)qrh
«;_L²;qChS¬�a�h
«�¤b_Lhbp>_
qrh�`�_LcnkYiIcnfgaVh
p>_�}6¾�=CÇ>=O? �V�N� }�
�
 ��� � } 
�
 �O� � }
a�h
« �
� � ¶joVq³f�qr¨raIcn¨©ykÁaVp>dni�cnq³hb¬9iIhÌ§[¤�aIce_>«,a�ce¬Im;f&_>h;dn§�aN§�q³h �;�I�;�N�I� qrf�`;cei�´V_>§�`�_Lcn�
kÁiIcnf&a�hSp>_V¶"oV`�_>_>«Nm@`�§ÛqCh �
�I�����N�V�I�;� a�hS« �V�N�V���b�V�N� aIce_R«Nm
_R_>§n�
§n_eh
d[qra�¨³¨©y�dni·§[¤SaIcnqrh
¬·iIk p>iIfµ`
m
dn_s«)§nm;ª
§nd[q©d[m
d[q©iIhb§�¶6£'¤
_Rq®§ni�d[ce_>_>§
_e²
a�f�`@¨©_·aI¨©§nigqr¨r¨CmS§nd[ceaVdn_>§wd[¤S_�ªS_LhS_LÀbdn§�i�k
kÁaVp>dni�cnq³hb¬)hbiIh
�©¨³qrh
_saIc
m;h
qCÀSpsaVd[q©iIh�¶6Ú¡h�`
cei�¬Icea�f&§6§[m
pn¤µaV§ % �V�x�'&;�>� }�Í'¤b_Lce_
ªSi�d[¤#f&a�dnp¯¤
i�`�_LceaVd[q©iIhb§RaIhb«�p>iVf�`;mbdn_>«�§[m
ªb§nd[q©d[m
d[q©iIhb§RaIce_�§[¤baIce_�«û};d[¤b_�`�_Lcn�
kÁiIcnf&a�hSp>_·¬VaIqrhb§�aIce_�f·mSp¯¤9fgiIce_·§[q®¬�h
qCÀSp>a�h;d>¶ #0qrh
a�¨³¨©yV}
m;h@qrÀbp>aV�
d[q©iIh�kYaVpsdniIcnqrh
¬�«;i;_>§'h
i�d-«;_>¬�ceaN«@_�`S_ecnkYiIcnf&a�hSp>_Rq³hßd[¤
_�a�ªS§n_Lhbp>_
i�k"§[¤
aVcea�ª@¨©_�iI`�_LceaNd¡q©iIhS§>};a�§|qrh9d[¤b_ �@�;�N�N��� _L²;aIf�`b¨r_V¶

£'¤
_@2wo@z�§[`�_>_>«Nm@`S§µaIce_9¬V_eh
_Lcea�¨³¨©y¥¨©aIce¬�_Lc�d[¤
a�h�d[¤biV§n_)kÁiIc
0-m;qrh;d[mS§RaIhb«9o@ÚJl'o@d[mb§>}
_>´�_Lh9Í'¤S_Lh�q³h;¨rqCh
qChS¬#qr§'hSi�d|`�_LcnkYiIcnfg_>«0¶
2 oxz/, §D_Lhb¬Iqrh
_N}·Í
¤
qrpn¤]§[m
`;`�iIcedn§�ce_>§ed[cnqrp>dn_>«]o (	o ce_>§niV¨CmSd[qri�h6}
ce_sÜxm;q³ce_s§#f&iIce_9_e²N`S_LhS§[qr´N_�d[ceaIqr¨Cq³hb¬
}'a�h
«Ìm@h;d[ceaVqC¨rq³hb¬@}jd[¤
aVh+d[¤b_
Þ9ÊwÎ,¶
£'¤b_�h@m;f#ª�_Lc�i�k"d[¤
_>§n_·iI`�_LceaVd[q©iIhS§'q©§'ce_>«xm�p>_>«)ªby�m@hbqCÀ
�
psaVd[q©iIh�kYa�p>dniIcnqrhb¬@¶6±6a�ceaV¨C¨®_L¨b±6ceiI¨©iV¬V§"§[mbp¯¤&a�§
Ê'hS«;iIcncea�¤ba�´V_R§[qrf��
qr¨raVc·_L²N`�_Lhb§n_>§�§ei�d[¤baVd�m
h;q³Àbp>a�d[q®i�h¥kYa�p>dniVcnqChS¬�p>aIh,ª�_�_L²;`S_>p>dn_>«
dni·`@cei�´Vq®«;_�§[q³fµqC¨®a�c�§[`�_>_�«xm;`S§'k®i�cw§[mSp¯¤ß§nyN§ndn_Lf&§�¶

£'¤
_·d[ceaVhb§[kYiIcnf&a�d[q®i�h9q³hbpLce_>aN§n_s§�d[¤b_#§nqr¹>_·iVk"d[¤S_#i�ª1�L_>p>dRÀ
¨r_>§
i�h
¨ry�ª;y9§[f&a�¨³¨ aVf&iIm;h;dn§>¶�£'¤
_·¨raIcs¬V_>§ndw§[q®¹>_�qrh
pLce_saN§n_ q©§-kYi�c�d[¤b_
% ���b�'&;�>� «
aVdna�ª
aN§n_V}�aIhb«¥qr§�f&aVqChb¨ry9d[¤S_#ce_>§[m;¨®d�i�kRd[¤b_#q³hbpLce_>a�§n_
qrhÌ§nyVf·ª�iI¨jdnaIª
¨r_&§[q©¹>_&«xmb_&dni9d[¤
_�hb_>Í `;ce_>«Nq®p>a�dn_>§�q³h;d[ceiN«@mbp>_>«
ª;yµd[¤
_Rd[ceaIh�§[kYiIcnf&a�d[q®i�h0¶ z|mbd6h
i�d[q®p>_Rd[¤Sa�dÛª;y·qCh
¨Cq³h;qrh
¬·_>´V_eh&d[¤
qr§
¤baN§'ªS_>_Lhß§[m
ªb§ndnaIhbd[qraI¨r¨®y�ce_>«NmSp>_>«S¶

±6ceiN¬IceaIfg§ 
 
 ��� � aIhS« �;� ��� �;�V�6�n��� §[¤Si�Í a�§[¨®i�ÍR«@i�Í'hD`@cnqr�
fgaIcnqr¨®y·«@mb_-dni�k©aNp>dniIcnqChS¬�mbh@qrÀ
psaVd[q©iIhb§'iIh�aIhgiVm
d[`;mSd"aIce¬Im;f&_>h;d>}
ce_s§[m
¨rd[q³hb¬¥qrh%¨riN§n§&iIkwq³hb«;_�²NqCh�¬@¶�Qw_>p>aI¨r¨wd[¤
a�d&aIh�i�`Sd¡qrf&a�¨�k©aNpL�
dni�cnq³hb¬,a�mSdniIf&a�dniIh+q®§�kYi�m@hS«+aV§n§[m;f�qrh
¬¥h�i¥{Nh
i�Í
¨©_>«@¬N_�iVk�d[¤b_
¬�iNaI¨Y¶µÞâ¤S_LhDf&iN«
_s§�aIce_#{Nhbi�Í|h�}�Í'_�p>i�m@¨©«­À;ce§ed-ª
m;q³¨r«Da�psiVf��
`;¨©_>dn_�§nÍ'qrdnp¯¤bqChS¬&d[ce_>_#kYi�c·aI¨C¨jd[¤
_�q³h;`
mbd[�Yf&iN«@_�«9aVce¬�m@f&_eh
dP§ & aV§
qrh A D�G 0 }SaIhb«¥d[¤b_LhDaNdnd[aNpn¤DiI`�d[qCf&aI¨jo>#@Êw§-kYi�c�d[¤S_�m;h@f&i;«;_>«9aVcn�
¬�m
f&_Lh;dn§Ra�d-d[¤b_�¨©_>a�´V_>§RiIk"d[¤b_�§nÍ'q®dnpn¤;q³hb¬�d[ce_>_V¶"uwiVdn_V}N¤Si�Í"_>´N_Lc�}
d[¤baNd'd[¤b_�§[`
a�p>_�iIk a�§nÍ'qrdnp¯¤;qrh
¬�d[ce_s_�p�aIh&ª�_�_L²;`Si�hS_Lh;d[qraV¨SqCh9d[¤b_
ÍjiIce§nd&p>aV§n_N¶ËÝR_>h
p>_9Íj_�m
§n_9d[¤b_�kYiI¨r¨©iIÍ"q³hb¬Ì§[qCf�`
¨r_9dn_>pn¤
h;q®ÜVmb_
i�k'ª
m;q³¨r«;qChS¬9o>#@Êw§�q³h°d[¤S_#`;ce_>§n_>hbp>_�iIkjf&i@«;_>§>¶&ÞD_&«xq©´Vqr«
_�d[¤b_
k©cnq³hb¬V_�`�iV§[q©d[qriIh�§gqChbdni¥qrh@`;mSdY�¡fgi@«;_>«â`�i�§[q®d[qri�hS§&aIhb«%m@h;f&i;«@_>«
`�i�§[q®d[qri�hS§>}6aIh�«,aI¨C¨'qChb`@mbd[�Yf&iN«
_>«¥`�iN§[qrd[q®i�h
§·aVce_#qrh
§n`S_>p>dn_s«¥ª�_L�
kÁiIce_&aIhby­m;h;f&i@«;_>«¥`�i�§[q®d[qri�hâqr§�qrh
§[`�_>p>dn_s«û¶9£'¤b_&_LÑ�_>p>d[qr´N_Lhb_>§n§
i�k"d[¤@q©§Rdn_>pn¤@h;q®ÜVm�_�qr§|qrhb«@qrp>aVdn_s«�qCh9£6aIª;¨©_NBx¶

� �'ÙC�e¢VØN�e�LÙ Ö
Õ
L6¦&pLq©_Lh;d
¤baIh�«x¨rqChS¬�iVkSh
i�h
�Y«
_sdn_Lcnf�qCh
qr§nf9}Nd[cea�«@qrd[q®i�h
aV¨C¨©y#qr¬�hSiIce_>«
ª;yÌq³hb«;_�²NqCh�¬¥f&_>d[¤SiN«;§�}'q®§&iIh�_9iIkµd[¤
_�{;_>yÌ§ed¡ce_>hb¬Vd[¤b§�iIk�mbh@qr�
Àbp�aVd[qriVh,kÁaVp>dni�cnq³hb¬@¶9£6i�ce_ �S_>p>d�h
i�h@�P«
_sdn_Lcnf�qCh
qr§[f9}"a�kYa�p>dniIcnqrhb¬

aIm�dniIf&a�dniIhDf&aI{;_>§�a�¨³¨6`�i�§n§[q³ª;¨®_µd[ceaIhb§[q®d[q©iIhb§�aVd�_>aNpn¤°§ndnaVdn_V¶µÚ¡h
p>i�h
d[cea�§nd>}x`�aVdndn_Lcnh�f&aVdnpn¤
qChS¬�d[cnqr_s§-aVhb«�«b_>pLqr§nqriIhDd[ce_>_>§'f&a�{N_�a�d
f&i�§nd)iVhb_9d[ceaIh�§[qrd[q®i�h%k®cei�f�aVh;yâ§ndnaNdP_N¶ ÊR¨rd[¤SiImb¬I¤�k©m@hbp>d[q©iIhbaV¨
`;ceiN¬IceaIfµf�q³hb¬9¨®a�hS¬ImbaV¬�_I§µ§[m
pn¤�a�§�Î (Ðm�§n_�dn_L²;d[mSa�¨wiIce«;_Lc�kYi�c
`baNdnd[_>cnh¥fgaVdnpn¤@qrh
¬ �¯mb§nd�aV§�±6ceiI¨©iV¬�«;iN_�§-kYi�c�m@hbqCÀSp>aVd[q©iIh�}�d[¤
_Lce_
aIce_�d[Í'i9hSi�dnaIª;¨®_�«xqrÑ�_Lce_Lhbp>_>§>¶ #0q³ce§nd�i�k�a�¨³¨Y}jd[¤S_�§n_LfgaIh;d[q©p>§�iVk
k®m;h
p�dYq®i�hSaI¨N¨raVhb¬ImbaN¬V_>§Sce_>ÜNm@qrce_
d[¤baNd0i�h@¨©y�iVhb_"iVkN`0i�dn_Lh;d[q©aI¨r¨®yw§n_>´x�
_Lcea�¨'f&aNdnpn¤@qrh
¬9`baVdndn_Lcnhb§#ªS_�§n_L¨®_sp>dn_>«S}'Í
¤S_ece_>aV§#qCh+±6ceiI¨©iV¬Dd[¤
_
pL¨©aImb§n_�§-iVk"a�¨³¨�¤S_>a�«@§Rm@h
qCkÁyVq³hb¬&Í|q©d[¤Da�¬Ni�aI¨0fgaVy)ª�_#_>´�a�¨³mbaVdn_>«�¶
oN_>p�iIhb«x¨©yV}N`SaVdndn_ecnh�f&a�dnp¯¤;q³hb¬#qr§'m;h
qr«@qCce_�p>d[qriIh�aI¨P}@Í'¤b_Lce_>a�§|m;h
qCÀ
�
p>a�d[q®i�h)q©§
ª;q®«Nqrce_>p>d[q©iIhbaV¨Y¶
£"¤@mb§>};d[¤
_wiI`Sd[qCf&aV¨Cq©d[yµpLcnq®dn_ecnqra#k®iVcjk®a�p��
dniIcnqrhb¬�aImbdniIf&aNdPa�«Nq³ÑS_ec�§[m;ªS§ndna�h;d[q®a�¨³¨ry�krceiVf d[¤biV§e_�iIk d[¤
_�i�d[¤
_ec
d[Íji)§nd[cnmbp>d[m
ce_s§>}
h
_>p�_>§n§[q©d[aNd[qCh�¬)d[¤b_�hS_>Í dn_>pn¤;h@q©ÜVmS_>§w«@_>´N_e¨riV`S_>«
qrh9d[¤;q®§'`baI`�_LcRk®i�cwp>iVh
§nd[cnmbp>d[qrh
¬µiV`
d[qCf&aV¨�a�mSdniIf&a�dna@¶

�-m@c�_L²;`S_Lcnqrf&_Lh;dna�¨�ce_>§[m
¨rdn§&§n¤
i�Í d[¤
a�d�m
h@qrÀbp>aVd[q©iIh+kYaVp>dni�cL�
qrh
¬%qr§Da%`@cea�p>d[q©p>aI¨µdn_>pn¤
h@q©ÜVmb_âd[¤baVd9p�a�h]aVpn¤@q©_>´�_,§¯m;ªb§ndnaVh;d[qraV¨
§[`�_>_>«Nm@`�§-kYi�c�¨riN¬Iqrp#`;ceiN¬Icea�f&§>}0Í"¤
qC¨®_·ce_>ÜVm@qrcnqrh
¬&h
i�p¯¤baIhb¬N_>§-qrh
d[¤b_-ÞDÊRÎ/aIhb«#ce_�§[m;¨®d[qChS¬�qCh�´Vqrced[m
a�¨³¨©y�h
i�qrh
pece_Ia�§n_'q³h&psiN«
_R§[q®¹>_�¶
#@m;ced[¤S_Lcnf&i�ce_V}NdY¤S_'§[`�_>_>«Nm
`b§
i�ª
dna�q³hb_>«#ª;y·d[¤
_R§ni�m
cep>_L�Pd[iV�Á§Li�m@cep>_
d[ceaIh�§[k®iVcnf&a�d[qriVhDiIh°aI¨C¨"d[¤;ce_�_#±6ceiI¨©iV¬&§ny;§ndn_Lf&§�a�ce_#psiIf�`Sa�ceaIª
¨r_
dni�d[¤biV§n_µiIªSdna�q³hb_>«9ª;y9d[¤S_ qrhb«
_L²Nqrh
¬�dn_>p¯¤;h
qrÜVmS_µiIkPAOB�G"d[¤SaVd�qCh
�
´Vi�¨®´�_>«9_L²;dn_Lhb§[q©´V_�p>i�f�`
qC¨©_LcwaIhb«9Þ9Ê�Î/f&iN«Nq³Àbp>aVd[q©iIh�§>¶

£|¤b_9§n`S_>_>«Nm
`b§)iVªb§n_Lce´�_>«%f&a�yâªS_9_s´V_>h%f&i�ce_9§¯m;ªb§ndnaVh;d[qraV¨
Í'¤
_eh�m;h@qrÀ
psaNd[qriIh�kÁaVp>dni�cnq³hb¬ q©§'aV`;`@¨rq©_>«&dni#`@cei�¬Icea�f&§RÍ|¤;q©p¯¤�aIce_
d[¤b_Lf&§e_L¨r´V_�§-`;ceiN«@mbp>_>«�ª;y9dYc>a�h
§[kYi�cnf&aVd[q©iIhb§�¶ #;iVcRq³hb§Ldna�h
ps_V}Sd[¤
_
Ý-q%(0i�¬%d[ceaVhb§[kYiIcnfgaVd[q©iIh A -.G·qChSpLce_>a�§n_>§Dd[¤
_Ì«;_>pL¨©aIceaVd[q©´V_ehS_>§n§9iVk
`;ceiN¬IceaIfg§ ª;yDaI¨r¨®i�Í'qChS¬�m;h@qrÀbp>aNd¡q©iIhÌiVh°`@ce_>«;qrp>aVdn_&§nyNf#ªSi�¨®§>¶ßÚ¡k
qrf�`@¨©_Lf&_eh;dn_>«­hbaVqr´N_L¨ryV}S¤biVÍ"_>´V_>c�}SÝ-q%(0i�¬�p>a�h,psaImS§n_·a�«
_spLce_>aV§n_
qrh&_L¦&pLq©_Lhbp>y#k©iIcjpL¨©aImS§n_RaVpsp>_>§n§�¶KLÛ²N`�_�cnqCfg_Lh
dP§
¤baI´�_R§[¤Si�Í|hgd[¤
a�d
m;h
qCÀSp>a�d[q®i�h#kYa�p>dniVcnqChS¬wp>aIh�¨©_>a�«�dni�§[`�_>_>«Nm
`b§
i�k --dni���i�h�ÝRq�(�iV¬
p>iN«
_�¶ o-qr´N_Lh�dY¤S_�«b_Lf&iIhb§nd[ceaVª;¨®_&`0_ecnk®iVcnf&a�h
ps_9iIk�mbh@qrÀ
psaVd[q©iIh
kYa�p>dniIcnqrh
¬·aIhb«�qrdn§'§[qCf�`
¨Cq©pLq©d[y·dni qCfµ`
¨r_Lf&_Lhbd>}Vq©dÛqr§"ce_>aV§ni�hSaIª;¨®_Rdni
_L²N`�_>p>d6d[¤baVd0m;h;q³Àbp>aNd[qriIhµk®a�pIdPiVcnqChS¬-fgaIy�ª�_>p>iIfg_'a-k®m;hS«;aIf&_eh
dPaV¨
dniNiI¨�kYiIcR¨riN¬�qrp�`
ceiV¬�ceaIf p>i�f�`
qC¨©aVd[q©iIh�¶

t-h;q³Àbp>aVd[q©iIhDk©aNp>dniIcnqrh
¬�¤baN§-ªS_s_Lh¥qrhbp>iIcn`�iIcea�dn_>«�qrh,dY¤S_ 2 oxz
¨©iV¬Iq©p
`
cei�¬Icea�f�f�qrh
¬�§nyN§ndn_Lfß}NÍ'¤@q©p¯¤µqr§
a�´�aIqr¨®a�ª@¨©_
ªby�aVh
i�h;yxfgiImb§
kYd[`�k®ceiIf ���6�[�I�N�N�;�I�Û�n�I�V� qrh9«Nqrce_>p>dniIcey�� � ��� � 
 %�� ¶

( * &j*N�
*NÕN¢ *��
Ar~�G (0_�i z'a�p¯¤;f&aVqCc�}�£6a]l
¤
_eh0}�aVh
«�ÚL¶��#¶TQRaIf&a�{@cnqr§[¤
hbaIh ¶

Ê�§n§eiNpLq©aVd[qr´N_L�YpsiVf�f#mbdnaVd[q©´V_µ«xq©§npLcnqrf�qChSaVd[q©iIhDhb_IdP§I¶µÚ¡h /��
¾�!
ÄV¿�SµºVÆ � 4
¿JºNÃ�½³ÅYÃe¾�Ä[¼ "�Ä[¼>½ F ºV¿n¾�� ¾
	�¾K�rÄ �SÉµ¾�Æ�½³}NhNm@f·ªS_>c D D Fq³h (0u l-o
}@`baV¬�_>§PD@~�:x�I�@¶�o�`;cnqrh
¬N_Lc��6_Lcn¨©aV¬;}
ÊR`@cnqr¨"~��V�'-N¶

A B�G £�¶"l
¤
_Lh�}"Ún¶��#¶'Q�a�f&aI{Ncnq©§[¤
hbaIh�}
a�h
« Q#¶'Q�aIfg_>§[¤0¶ßÎ­m;¨³�
d[q®§ndna�¬N_�q³hb«
_L²Nqrhb¬)a�¨®¬�iIcnq©d[¤@fg§-kYi�c�§[`S_>_s«@qChS¬&±Ûcei�¨®i�¬&_L²;_>pLm
�
d[q®i�h6¶�Ú¡h�
ûÄ�Å®Æb½��>ÆS½©¾�¿eÆSº�½ÁÅÁÄIÆSº ���6ÄVÆs¼>¾>¿n¾LÆ�ÃL¾�� "3SVÉ?�bÄ"�nÅ®È;É ÄVÆ
��ÄnÇVÅYÃ 4"¿nÄeÇI¿eº�É�É·Å®ÆNÇV}N`Sa�¬V_>§PD -N��:3D C -@}S~����>Bx¶

A -�G Þ ¶blj¤b_Lh�}
Î,¶���qCkY_Lc�};aVhb«�^·¶
o
¶;Þ,aIcnce_eh0¶6ÝRq�(�iV¬;á
Ê�kYi�m@h
�
«
aVd[q©iIh9kÁiIc�¤;q©¬I¤b_Lcn�PiIce«
_LcR¨©iV¬Vqrp�`@ceiN¬�ceaIf�fµq³hb¬@¶�

ÄVÈN¿LÆ�º �6Än¼
��ÄnÇVÅYÃ 4"¿nÄeÇI¿eº�É�É·Å®ÆNÇV}S~ C & - 0 á³~ F ��:3B'-I�;}S~��V� -N¶



A ��G·^#¶�l'iIfg_Lc·aVh
«9Q�¶6oN_>d[¤
qY¶µ£'¤
_�psiIf�`
¨r_e²@qrdPy9iVk'd[cnq©_#qChS«;_L²
p>iIhb§nd[cnmSp>d[qri�h6¶ 
SÄIÈ;¿LÆbº �SÄn¼�½ �
¾� ����}3BV� & - 0 á �EB F :��N�V�;}��Im@¨©y
~����V�x¶

AOC�G·Þ ¶�ÝwaIhb§I¶�Ê p�iIfµ`@¨©_>dn_,q³hb«
_L²Nqrhb¬ §npn¤
_ef&_âk©iVc,Þ�ÊRÎ9�
ª
a�§n_>«DaIªS§nd[cea�p>d�f&aVpn¤;q³hb_>§>¶·Ú¡h �>Æ
½Y¾>¿eÆ
ºN½®Å©ÄVÆSº � "4S�É)�xÄ"�LÅrÈ@É
ÄIÆ 4
¿eÄnÇV¿JºVÉ#É·Å®Æ;Ç �SºVÆ�ÇVÈ;º�ÇN¾ �>Él��� ¾�Éµ¾>ÆS½®ºN½®ÅYÄ�Æ�ºVÆ � ��ÄnÇVÅYÃ4
¿JÄnÇV¿nºVÉ·É�ÅrÆ;ÇV}x`baN¬V_s§ B -"B�: BI�V�;}0~��V�"BN¶

AOD�G·£�¶NÝRqrp¯{;_>y·aIh�«&o�¶�Î�mS«@a�f#ª;qP¶ o-¨®i�ª
a�¨Sp>iIfµ`
qC¨®a�d[q®i�h&iVkS±6ceiV�
¨riV¬
¶�

ÄVÈ;¿eÆ
º � Ä[¼ �SÄnÇVÅYÃ 4
¿JÄLÇV¿JºIÉ�É·Å®Æ�Ç�}��xáC~�� -�:3B -V�@}S~�� F �x¶

AC��Gµo�¶ �R¨³q©¬V_ec�aIh�«$L-¶�oV¤SaI`;qrcei@¶P#@ceiIf «
_>pLq©§[qriVhDd[ce_>_>§wdni&«
_>pLqr�
§[qriVhÌ¬Icea�`@¤�§>¶9Ú¡h 1wÄV¿s½ �  -Ég¾L¿>Å©ÃLºVÆ �6ÄVÆs¼>¾>¿n¾>ÆbÃL¾�ÄVÆ ��ÄnÇVÅYÃ4
¿JÄnÇV¿nºVÉ·É�ÅrÆ;ÇV}x`baN¬V_s§�����:b~N~�Dx}S~����x~V¶

A F G·^#¶N±6a�¨Cf&_>c'a�h
« (
¶NuwaIq©§[¤0¶Suwt-ÊR�P±Ûcei�¨®i�¬@á6ÊRh&_L²bdn_Lh
§[q©iIhgdni
d[¤
_·Þ%ÊwÎ kYi�c�`baIceaV¨C¨©_L¨"Ê'hS«;iIcncea@¶wÚ¡h �>Æ�½®¾>¿LÆSº�½®ÅYÄIÆSº � �"ÄIÆ4!
¼L¾>¿J¾�ÆbÃe¾#ÄVÆ �SÄeÇVÅ©Ã 4
¿JÄeÇI¿eºIÉ�É·Å®Æ�ÇV}x`�aV¬V_s§-�EBV�.:��V�>BN}0~��V�@~V¶

AC��GNQ�¶MQRaIf&_s§[¤6}RÚL¶ �#¶MQRa�f&aI{;cnqr§¯¤;hbaIh6}Ra�hS«%^�¶|o�¶jÞ¥a�cnce_Lh6¶
Ê'mSdniIf&a�dnaI�P«Ncnq®´�_Lh¥qrhb«
_L²Nqrh
¬�iIkR±6ceiI¨©iV¬�pL¨®a�mS§n_>§>¶µÚ¡h  ���
" S�Él�bÄ��LÅ®ÈNÉ�Ä�Æ 4"¿eÅYÃ>Å ���r¾��»Än¼ 4"¿nÄJÇ�¿JºVÉ#ÉµÅ³Æ;Ç �SºIÆxÇ�È;º�Ç�¾��e}
`
a�¬V_>§PB F ~�:3B��V�@¶;Êwl'Î ±6ce_>§n§>}�~��V���@¶

Ar~>��GNQ�¶�(
¶�Q-qr´�_�§nd0aIh�« ("¶�Ý�yVa�À@¨P¶bl
iIh�§nd[cnm
p>d[qrhb¬�iI`�d¡qrf&aI¨;ª@qrhbaIcey
«@_spLq®§[q©iIhDd[ce_s_>§�qr§�uR±
�Yp>iVf�`;¨©_>dn_V¶��>Æ�¼>ÄI¿eÉ&º�½ÁÅÁÄIÆ 4"¿nÄ�Ãn¾����nÅ©Æ;Ç
�S¾>½Y½Y¾L¿��n} C & ~ 0 ár~�C�:
~��@}@Î9a�yD~��V� Dx¶

Ar~V~	GNQ�¶·l�¶·ox_e{NaIc�}µÚL¶ �·¶ Q�a�f&aI{Ncnq©§[¤;hSaIh�}&aIhb« Q ¶NQRaIfg_>§[¤6¶
ÊR«
aI`bd[q®´�_�`SaVdndn_LcnhÌf&a�dnp¯¤;qrh
¬;¶,Ú¡h �>ÆS½®¾>¿LÆ�ºV½®ÅYÄVÆbº � �6ÄVÆs¼>¾>¿�!
¾LÆSÃn¾wÄIÆ� �È;½YÄVÉ�ºN½©º"?���ºVÆNÇVÈbº>ÇN¾��	?0ºVÆ �54"¿eÄnÇV¿nºVÉ·É#Å®ÆxÇI}IhNmbf��
ªS_Lc D B -|qrh (0u�ljoû}>`
aN¬�_>§ BI����: B DI�@¶�oV`@cnqrh
¬�_Lc��"_Lcn¨®a�¬@};~����>Bx¶
£0i�a�`
`S_>a�cRq³h " �� �� 
4= �"ÄVÉ?�'=

Ar~�B�GNL-¶ £
q®pn{]a�h
«]Î,¶ ��i�ce§[¨®iNi�d>¶ ^�_sdn_Lcnf�qrh
a�p>y dn_>§nd[qrh
¬%kÁiIc
h
i�h
«b_>dn_Lcnf�qrh
a�dn_­¨©iV¬�q®p9`;ceiV¬IceaVfµf�qChS¬,¨raVh
¬�mSaV¬�_>§>¶  ���/@¿JºVÆ �sºNÃ>½®ÅYÄIÆ ��ÄVÆ 4
¿JÄeÇI¿eºIÉ�É·Å®Æ�Ç ��ºIÆ;ÇIÈbº�ÇV¾��wºVÆ4��"4S"�e½Y¾>É8�e}
~�D & ~ 0 á -�:�-��@}��VaIhNmbaVcey­~��V���
¶

Ar~�-�G·^#¶NÝ·¶V^�¶�Þ,a�cnce_Lh�aIhb«J#'¶�l�¶Nu#¶�±6_Lce_LqCcea
¶SÊ'h�_L¦&pLq©_Lh;d"_>aV§n�
qC¨®y�aN«@a�`
dnaVª;¨©_#§nyN§ndn_Lf k®i�c�qCh
dn_Lcn`;ce_>d[qrh
¬�hSa�d[m@cea�¨6¨®a�h
¬VmbaV¬�_
ÜVm
_ecnq®_>§>¶  RÉ&¾L¿>Å©ÃLºVÆ 

ÄVÈN¿>Æ
º �"Än¼ �6ÄVÉ?�SÈ;½YºN½³ÅYÄVÆbº � ��Å³ÆxÇ�ÈNÅ ��!
½³ÅYÃ��n} F & -��P� 0 ár~V~s�.:S~�B"Bx}�~�� F Bx¶

Ar~>��G·u�¶	�
¤
i�m0};£�¶;£0a�{NaV¬�q[}�aVh
« ��¶;t�§[¤;q �nqCf&a@¶6Ê�f&a�dnp¯¤;q³hb¬·d[ce_>_
iIcnqr_>h;dn_>«9a�ª
§nd[ceaNp>d'f&a�p¯¤bqChS_�kYiIc ±Ûcei�¨®i�¬@¶RÚYh �>ÆS½®¾>¿LÆ�ºV½®ÅYÄIÆ�º �
�6ÄVÆs¼>¾>¿n¾LÆSÃe¾'ÄVÆ ��ÄnÇVÅYÃ 4
¿JÄnÇV¿nºVÉ·É�Å³ÆxÇ�}>`baV¬N_s§
~�C���:S~�� -x¶�Î9ÚP£
±Ûce_s§n§>}0~����I�;¶

� � � ��*NÕN×@Ù�

�
�rÒ � �N�nÙ "# �+�!�8���¢VÖ;ÕN�L�e�PØx¢��nÙCÖ;Õ
l'i�h
§ed¡cem
psd[q®i�h9iIk"a�h9i�`Sd[qCf&aI¨Ûo #;Ê k©iVcwd¡¤S_�§n_>ÜVm�_Lh
ps_�iIk"pL¨©aImb§n_>§
� % &1(+*-,.*�/�0�*�%�&1(4*�, *�230�*�%�&1(4*-/"*�/�0�*�% &1,.*	(4*�/�0 � «;_LÀ
h;qrh
¬Rd[¤b_Û`;ce_>«Nq®p>a�dn_
qrh9#0qr¬Vm;ce_���agª�_>¬Iqrh
§wÍ'q®dY¤Dd[¤S_�p>iVf�`;m
dna�d[q®i�hDiIk"qrdn§�p>i�§nd>}
m
§[qrhb¬
L"ÜNm
a�d[q®i�h�~�¶0£'¤b_'p>iV§nd6a�h
«�ceiNiVd0`�iV§[q©d[q®i�h·iVk
d[¤b_Û¨©i�Í'_>§nd�p>iN§nd0a�m
�
dni�f&aVdniVhßp>iIfµ`@mbdn_>«)kÁiIcwa�§[m;ª
§e_>ÜVmb_LhSp>_wÍ|q©d[¤9_eh
«&`SiIqrh;dn§ & D * D ] 0
a�d6aIhby�`SiVqCh;d0qrh�d[¤S_jp>iIf�`;mSdPaNd[qriIh�qr§"§ndniIce_>«�qrh�awdnaIª
¨r_ & #0q©¬@¶���ª 0
a�dR_Lh;d[cey & D * D ] 0 }@Í'¤b_Lce_ D6q®§Rd[¤b_�ceiIÍËaIhb«aD ] dY¤S_�p>iI¨rm;f�h0¶

ÞD_gª�_>¬Iqrh,ª;y�À
hb«xqrhb¬�`SiV§[q©d[q®i�h
§�¤baI´Vqrhb¬9§nyVf#ªSiV¨r§·p>i�f�f&iIh
dniµaI¨r¨ûkÁiIm
cwpL¨ra�mS§n_>§>á

ÃLÄ�É�ÉµÄVÆ &@%�&15 R *�5 P *-5 h 0�* ~ * � 0 S &n�6� * %�&15 R *-5 P *�5 h 0�0 C

£'¤
_ece_#a�ce_�hSi�p>iVf�fgiIh�`�i�§[q®d[qriVhb§>}
§ei�aIhby&iIk"`SiV§[q©d[q©iIhb§,6x~�}D6 B@}
aIh�«\6 -#f�q©¬I¤;d-ª�_�m
§n_s«�kYiIc d[¤S_ ceiNi�d�§ndna�dn_V¶�Þ°_ À;ce§nd�d[cey&`0i�§[q³�
d[q©iIh,~�}
a�h
«�p>iVf�`;m
dn_�d[¤b_�`SaIced[qrd[q©iIh�á

�bºV¿>½ & ~ * � * 6x~ 0 S �"&1(�* ~ * - 0�*	&1, * � * � 0n� C
ÞD_#h
i�Í h�_>_>«9dni�psiIf�`;mSdn_·iI`SdYq³f&a�¨"§[m
ª;�[a�m
dniVfgaVdna�kYiIc §¯m;ªb§n_��
ÜVmS_Lhbp>_>§�� % &1(+*�,�*�/�0�* %�&1(4*�,"*-230�*�%�&1(4*�/ *�/�0�� aVhb« � % &1,"*�(4*�/�0��

Q-_e`0_saVd[qrh
¬�d[¤b_�aIª�i�´V_�`;cei;p>_>§n§'kYiIcw§[m;ª
§e_>ÜVmb_LhSp>_ & ~ * - 0 }
ÃeÄIÉ·É&Ä�Æ &@%�&15 R *-5 P *�5 h 0�* ~ * - 0 S &n�"& 6N~ *�( 0n� * %�&1(4*	5 P *�5 h 0�0

§[¤Si�Í'§"d[¤
a�d
§[m;ªb§L_>ÜVmb_LhSps_ & ~ * - 0 ¤baV§"iIh�_'p>iIfµf&iIh�`�i�§[q®dYq®i�h & 6x~ 0
¨©_>a�´Vq³hb¬�`�iV§[q©d[qriIhS§;6"B�a�h
«E6 -�a�§Û`�iN§n§[q³ª;¨®_"cei@i�dÛ`Si�§[q®d[q©iIhb§6kYiIcjd[¤
_
§[m
ª;�PaImbdniIf&aNdPiVh0¶"ÞD_�À@ce§ndRpn¤
i;iV§n_�`Si�§¯qrd[q©iIh<6"B@á

�;ºV¿>½ & ~ * - * 6"B 0 S �>&),"* ~ * B 0�*	&1/"* - * - 0P�
l|i�h;d[q³hNm;qrh
¬�§nqCf�qr¨®a�cn¨®y�k©iIcw§[m
ªb§n_>ÜNm
_Lhbp>_ & ~ * B 0 ¬Vqr´V_�§
ÃnÄVÉ·É&ÄIÆ &@% &1(4*�5 P *�5 h 0�* ~ * B 0 S &n�>& 6"B *�,�0n� *�%�&1(4*�, *�5 h 0�0

�bºV¿>½ & ~ * B * 6 - 0 S �>&1/�* ~ * ~ 0�*�&124* B * B 0n�

ÃeÄVÉ#ÉµÄVÆ &@%'&1(4*-,.*�5 h 0�* ~ * ~ 0 S &n�>& 6 - *�/�0n�>*�%�&1(4*�, *�/�010
ÃeÄVÉ#ÉµÄVÆ &@%'&1(4*-,.*�5 h 0�* B * B 0 S &n�>& 6 - *�230n� * %�&1(�*�,.*-230�0

u�i�Í�}'_saNp¯¤à§[m@ªb§L_sÜVm
_Lh�p>_�qr§&a,§[q³hb¬I¨©_9pL¨raVmb§n_V¶Âo�qrhbp>_9aI¨r¨R`0i�§[q³�
d[q©iIhb§�qCh,a&§[qrh
¬V¨r_�pe¨raVm
§n_·aVce_#psiIf�f&i�h¥`�iV§nqrd[q®i�h
§�}
h
i&`SiV§[q©d[q©iIhb§
kYi�c�k®m;ced[¤
_>cw`
a�ced[q®d[qriVh;q³hb¬&aIce_�a�´�aIqr¨raVª;¨®_V}Sa�h
«Dd[¤b_#p>i�§LdRk®iVc _>aVpn¤
§[qrh
¬�¨®_·pL¨©aImS§n_�q®§w�@¶�£'¤Nmb§>}0d[¤b_·p>iV§ed�i�k'd[¤b_#§[mbª@�PaImbdniVf&a�dniIh9kYi�c
§[m
ªb§n_>ÜVmS_Lhbp>_ & ~ * B 0 ceiNi�dn_>«&aVd;6 -�qr§ B & iIhS_R_>a�p¯¤&k©iVc'd[cea�h
§[q©d[q©iIhb§
È;Æ@Å ¼	S & 6 - *�/�0 aVh
«&È@Æ;Å ¼�S & 6'- *�230�0 ¶6l'i�§Ld B�aIhb«#`SiV§[q©d[q©iIh --aVce_'d[¤b_Lh
§ndniIce_s«�qCh9_Lhbd[cey & ~ * B 0 i�k"d[¤
_�dna�ª@¨©_V¶

Q-_sd[m
cnh@qrhb¬�dni�p>i�f�`
mbdn_�d[¤
_�p>i�§nd'kYiIcw§[m;ªS§n_>ÜVmb_LhSp>_ & - * - 0 }
ÃLÄ�É�ÉµÄVÆ &@%�&1(�*�5 P *�5 h 0�* - * - 0 S &n�"& 6>B *�/�0�*	& 6'- *�/�0n� *�% &1(4*�/"*�/�0�0

¬Iq©´V_s§#d[¤b_&p>iV§nd�iVkRd[¤b_&§[m@ª;�PaImSdni�f&aVdni�h,kYi�c·§[m
ª
§n_sÜxmb_Lhbp>_ & ~ * - 0
Í'qrd[¤ cei;iVd&`�iV§[q©d[qriIhj6"Bâa�§,~ � B � B S C & iIhb_¥k©iVc9d[cea�hS§[q³�
d[q©iIh È;Æ
Å ¼�S & 6 B *�,�0 H�i�hS_9_>aVpn¤�kYi�c�d[cea�hS§[qrd[q©iIhS§9È;Æ@Å ¼	S & 6 B *�/�0 aVhb«
È;Æ@Å ¼	S & 6 - *�/�0 H�aVh
«�dPÍ
iÌa�§�p>i�f�`
mbdn_>«%kYiIcß§[m@ªb§n_�ÜVm
_ehSp>_ & ~ * B 0 ¶
£'¤Nm
§�};p>iN§ndPC#aIh�«)`�iV§[q©d[qriIh B#a�ce_#§ndni�ce_>«�qChD_Lh;d[cey & ~ * - 0 i�k"d[¤
_
dnaIªb¨r_V¶

l|i�f�`;¨®_>d[qrhb¬¥d[¤b_�p>i�f�`;m
dnaNd[qri�hâkÁiIc&§n_>ÜVmb_>h
ps_ & ~ * � 0 aNd `SiV�
§[q©d[qriVh#6N~9yVq©_L¨®«;§�aN«;«xq©d[q©iIhbaI¨wp>iV§edn§�i�k�iIh�_ & kYi�c&d[¤S_�d[cea�h
§nqrd[q©iIh
¨©aIªS_L¨©_>«%ÈNÆbÅ ¼�S & 6x~ *�(40�0 a�h
«Dd[¤
ce_>_ & kYiIc·d[cea�h
§nqrd[q®i�h
§&ÈNÆ
Å ¼�S & 6N~ *�,�0 }
È;Æ@Å ¼	S & 6 B *�(30 }SaIh�«,È@Æ;Å ¼�S & 6 - *-/�0 kYiIc §¯m;ª
§n_sÜxmb_Lhbp>_ & � * � 0�0 }S¬Iq©´Vqrh
¬
a&dniVdnaV¨ p>iN§nd�i�kR�N¶�£'¤NmS§>}Sp>i�§nd���aVhb«�`0i�§[q®d[qriVhÌ~·a�ce_�§ndniIce_>«�qrh
_Lh;d[cey & ~ * � 0 iIk"d[¤S_·dnaIª;¨®_ & ¤;q®¬�¤@¨rqr¬V¤;dn_>« 0 ¶�£'¤b_#a�mSdniIf&a�dniIhDp>i�cL�
ce_>§[`�iIhb«@qChS¬&dni&d[¤;q®§wp>iV§ndwaIhb«­`Si�§[q®d[q©iIh9q©§�§[¤bi�Í'h9q³h9#0q©¬Im;ce_��Vp�¶
�"_LcnqCkYyVqrh
¬Ìd[¤baVd)hbi,iNd[¤b_Lc�p¯¤�iIqrp�_9iIk�`�iV§[q©d¡q©iIhËyVq©_L¨©«@§&a,ªS_>dndn_ec
aIm�dniIf&a�dniIhÌq®§·¨®_Lk©d�dniDd[¤S_)qChbd[_>ce_>§ndn_s«»ce_saV«
_Lc�¶ÌuwiVdn_�d[¤
a�d�d[¤
_
§[¤Sa�«@_>«°_Lh
d[cnqr_s§ qrhÌd[¤b_)dna�ª
¨r_&aIce_�hSi�d mb§n_>«¥qrhÌp>i�f�`
mbd[q³hb¬9d[¤
_
p>i�§nd-i�k"aIhßiI`Sd[qCf&aV¨�a�mSdniIf&a�dniIh�¶

��� 5 *����n¢�Ö�" ��+ *���*NÕ'*V�e��Ö'&'Ö��x�nÙ "� '+ * !�8��Ð¢�Ö;ÕN�L�e�PØx¢��nÙCÖbÕ
Ê/h
i�h
�P§n_>ÜVmb_Lh
d[qra�¨�kYaVpsdniIcnqrh
¬ÌaVmbdniIf&a�dniIhÂp>aIh�ª�_D´Vq®_>Íj_>«�aIª
�
§nd[ceaVpsd[¨®y�a�§¥a+d[cnqr_x}wq³hÂÍ'¤@q©p¯¤Âd[¤b_,pL¨©aImS§n_¥¤b_>a�«
§9iIk&aÌ`@ce_�«Nq³�
p>a�dn_)a�ce_&´Vq®_>Í"_>«,a�§#§nd[cnqrhb¬V§·iIkR§eyVf#ª�iI¨©§>¶@�-`bd[q³fµqr¹Ia�d[qriVh,iVk|aIh
u�o>#;Ê & Í|¤b_Lh&_>¨r_Lfg_Lh
dna�cey m;h
qCÀSpsaVd[q©iIh&iV`S_eceaVd[q©iIhb§'aIce_RaV§n§nm;f&_>«
dni¥¤Sa�´�_�m
h@q©d&p>iV§nd 0 d[¤NmS§&p>i�cnce_>§[`�iIhb«
§&dni,d[cnq©_�f�q³h;qrf�qr¹>aNd¡q©iIh ¶
Ú¡h+dY¤S_&dn_Lcnf�qrh
i�¨®i�¬Vy,i�k�l'i�f&_LcµaVh
«+oN_>d[¤@q A ��G[}6aVh»u�o>#@Ê p>i�cL�
ce_>§[`�iIhb«
§wdni�a)krm
¨C¨"iVce«;_Lcn�Pp>iIh;dnaVqChbqCh
¬�d[cnq®_ & k®m;¨³¨��-�Pd[cnqr_ 0 }�Í'¤
_Lce_4Lk©m@¨r¨?8·ce_LkY_Lce§Rdni�d[¤S_�kÁaVp>dRaIh;y&ceiNiVd[�PdniI�Y¨©_>aIk6`baVd[¤9qChDd[¤b_�d[cnq©_�_L²@�
aIfµq³hb_>§RaIhß_Lh
d[qCce_�§nd[cnqrhb¬@}
a�h
«\4>iVce«;_Lcn�Pp>iIh;dna�q³h;qrh
¬B8#fg_>aIhb§Rd[¤
a�d
«Nq³ÑS_>ce_Lh;d6`baVd[¤S§6f&a�y#_>²;a�f�q³hb_Rp¯¤�aIceaVpsdn_Lce§ & `�i�§[q®d[qri�hS§ 0 qrh&«Nq³Ñ�_LcL�
_Lh;dRiIce«b_Lce§>¶



� � �"�¡�"�n�'���
� � �"�¡�"�[�����
� � �"�n�0�n�'���
� � �j�[�6�n�'���

2 3 41

Pos:

Cost: 0

- Pos:

Cost: 2

3 Pos:

Cost: 5

2

Pos:

Cost: 2

1

1

2

3

4

Pos:

Cost: 0

-

Pos:

Cost: 0

-

Pos:

Cost: 0

-

i

i

Pos:

Cost:

1

9

’
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s2 :
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