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fgaVdnpn¤&iI`S_eceaNd[qriIh�q©§6§[¤a�ce_�«#a�hS«#i�h@¨©y·d¡¤S_
hb_>_>«b_>«#§[mbª§nd[q©d[md[q©iIhb§
a�ce_�p>iVf�`;mdn_s«)kYi�c 5 ¶
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#0q©¬Im;ce_�~Vá��-cnq®¬�q³hbaI¨;`;ce_>«@qrp>a�dn_ & a 0 aIhb«�d¡ceaVhb§[kYi�cnf&_>«�´�_Lce§[q®i�h & ª 0

t-h;qrÀp>aNd[qri�h&kYaVp>dni�cnq³hb¬�q®§"a m;hqCkYi�cnf dn_>pn¤;h@q©ÜVmS_Rd[¤SaVd"p>a�h�_eh�
¤baVhbp>_¥d[¤b_9iV´�_LceaI¨r¨�_e¦&pLq©_Lhpsy%iIk�mbh@qrk®yNqChS¬,pe¨®a�mS§n_�¤S_>a�«@§�Í
q®d[¤
a9¬�iVaV¨"ª;y¥i�`Sd[qCf�q©¹Lqrh¬�hbiVd��¯mb§nd#d[¤b_�f&aVdnpn¤@qrhb¬9iI`�_LceaVd[q©iIhb§ & aV§
q©§�«;iIhS_&ª;y¥qrh«_e²Nq³hb¬¥dn_sp¯¤;hqrÜNm_>§ 0 ª@mSdµaI¨r§ei¥i�d[¤_LcgiI`�_LceaVd[q©iIhb§
& §[m�p¯¤Ìa�§#p�i�f�`@mbd[qrh¬D§[m@ªb§ed¡q©d[md[q©iIhS§ 0 ¶ßÚ¡h+iVd[¤b_LcµÍ'iIce«;§I}�q®d·p>aIh
¤baVhb«x¨©_#hbiVh@�P«;_>dn_Lcnf�qrh@q©§nd[q©p�_L²;_>pLm�d¡q©iIh,f&i�ce_�_L¦&peq®_Lh;d[¨©yV¶µÎ9iVce_L�
i�´�_�c�}�§[q³hbp>_�d[¤b_Lce_Rq®§
hbi·«xq©´Vq®§[qriVh&qChbd[i·d[Í'i·§n_L`baIceaNdn_'`¤baV§n_>§�}Nd[¤b_
«Nqr¦&pLm¨rd�qrh;dn_LcnkYaVps_�`@cei�ª¨r_Lf�iVk�_e¨³qrf#qrhbaNd[qChS¬¥ce_>§np>a�hS§�iVk dn_Lcnf&§
hbi�¨®i�h¬�_>c�_e²Nq®§ndn§>¶jÚ¡hD¬V_ehS_LceaI¨ d[¤_ece_#a�ce_�§L_>´�_LceaI¨ «xqrÑS_>ce_Lh;dRÍ'a�yN§
dni�k©aNp>dni�c·iVmd�mh;qrÀp>a�d[q®i�hÌiI`�_LceaNd[qriIhS§�qrhÌa&`ceiV¬�ceaIf9}6yVq©_L¨©«xqrhb¬
d[cea�hS§[kYi�cnf&_>«9`@cei�¬VceaIf&§�Í'qrd[¤°«@qCÑ�_LcnqChS¬)`�_LcnkYiIcnfgaIhSp>_�¶�£
¤S_·qCh�
dn_ece_>§nd[q³hb¬�`;ceiIª¨r_>f¸d[¤b_Lh,q©§�d[¤S_�«;_>§nqr¬IhÌi�k·Ä���½³Å®É&º��mh;q³Àbp>aVd[q©iIh
kÁaVp>dni�cnq³hb¬}'Å)=®¾�=@?'i�h_�d[¤a�d ce_>§nm;¨®dn§�q³h»a�`ceiV¬�ceaIf d[¤baVd�¤Sa�§#d[¤b_
Re¾��s½Û`S_ecnkYiIcnf&aVhbp>_V¶ßÞ,_�`@cei�`0i�§n_&a9§Li�¨CmSd[qriVhÌdni9d[¤;q®§�`@ceiVª;¨©_Lf9¶
ÚYh+pIi�h;d[ceaV§nd�dniD_>²Nq®§nd[qCh�¬qrh«;_L²;qChS¬Ddn_>p¯¤;hqrÜVmS_s§>}'Í'¤@q©pn¤âce_sÜVmqCce_
psiIf�`qC¨©_Lc·a�h«� ViIc _LhS¬IqCh�_ f&iN«;qCÀSp>aVd[q©iIhb§>}Sm@h;q³Àbp>aNd[qri�h¥kYa�p>dniIcnqrhb¬
q©§ûqrf�`;¨®_ef&_Lh;dn_>«·aV§6aR§eiIm;cep>_L�PdniI�P§niImbcep>_
d[cea�hS§[kYi�cnf&aVd[q©iIh�hS_s_>«xqrhb¬
hbi&_Lhb¬Iqrh_�pn¤SaIhb¬V_s§I¶"ÞD_�«_>´V_e¨®i�`9d[¤b_�dn_>p¯¤bh@q©ÜVm_�iVk�mh;q³Àbp>aVd[q©iIh
kÁaVp>dni�cnq³hb¬�q³hßd[Í'i#`�aIcedn§>¶RÚ®hDd[¤_�À;ce§nd-`baIced�Í"_·p>iIhb§nd[cnmSp>dRa·¼LºNÃ�!
½YÄV¿eÅ³ÆxÇ�ºIÈb½¡Ä�É&ºV½YÄVÆ&d[¤baNdÛfgiN«@_L¨©§"d[¤_'`ceiNp>_s§n§
iVkmbh@qrk®yNqChS¬�a�¬�iNaI¨
Í'q©d¡¤Da&§n_>dRiIkjpL¨ra�mS§n_�¤S_>a�«@§waV§-qr§w«@i�hS_�qrh9d[¤S_�Þ9ÊwÎ & §e_>_·oN_�pL�
d[q©iIh B 0 ¶ l
iVf�f&i�h%m;hqCÀSp>a�d[q®i�h�iI`�_Lcea�d[q®i�h§&a�ce_�kYaVp>dniVce_s«%iImbd
ª;y°d[¤@q©§#a�mdni�f&aVdniVh�¶9£'¤b_)§n_sp>iIhS«D`aVced�p�iIhb§nd[q©d[mdn_>§·d[¤b_)aV¨r¬�iV�
cnq©d[¤;f k©iVc"d[ceaIhb§nk®iVcnf�qCh�¬�d[¤;q®§"aImbdniIf&aNdni�h�qCh;dni�±6ceiI¨©iV¬�p>iN«_ & §n_>_
oN_�p>d[qriIhD� 0 ¶

!SØ�"#"� ��%$�Ö'&)(�*V�eØ�+ �n�
~�¶RÞ¥_R«_s§npLcnq³ª�_�aIh�a�¨®¬�iIcnq©d[¤@f�k®iVcjp>iIh�§nd[cnmp>d[qrhb¬ & a�d
p>iVfµ`@qr¨r_
d¡qrf&_ 0 aIh°iV`d[qrf&a�¨
k©aNp>dniIcnqrhb¬�aVmbdniIf&a�dniIhÌd[¤baNd�kYaIqrd[¤bk³m¨C¨©y
f&iN«;_L¨®§w±Ûcei�¨®i�¬�, §�dn_L²;d[m�aI¨"iIce«;_Lcn�Y`;ce_>§L_ece´Vq³hb¬&pL¨®a�m§e_·§n_L¨r_�pL�
d¡q©iIhÌ§nd[cea�dn_>¬Vy�¶�Þ,_�_e²N`@¨©iIq©d�d[¤@q©§�§nd[ceaVdn_s¬Vy9k®iVc·p>i�h§nd[cnm�p>d[�
qChS¬DaIh�i�`Sd[qCf&a�¨�aImbdniIfgaVdniVhÌq³h+`SiI¨©yVhSi�f�qraV¨wd[qCf&_�m§[qrhb¬
«@yVhbaVf�qrp�`cei�¬Icea�f�f�qrh¬ & §n_s_·o@_>p>d[qri�h.- 0 ¶

BN¶RÞ¥_�§[¤�iIÍËd[¤baNd>}iIh9ce_e¨raV²Nq³hb¬&d[¤_�iVce«;_Lcn�Y`@ce_s§n_Lce´xqCh�¬�§LdYceaNd[�
_>¬Vy�}Rp>iIhS§nd[cnmbp>d[q©iIhËi�k·aIhËiI`bd[qrf&aI¨ aImbdniVf&aVdni�h%ª�_>p>i�f&_>§
uR±Û�Pp>iVf�`;¨©_>dn_ & §n_>_µox_>psd[q®i�h.- 0 ¶'£'¤;q®§Rce_>§[m;¨®dR§niV¨r´V_�§Ra&d[cnqr_
f�qChqCf�q©¹>a�d[q®i�h,`ceiIª;¨©_Lf¸¨®_LkÁd#i�`S_>h,ª;yÌl'iIf&_ec�a�hS«ÌoN_>d[¤q
A �.GP¶

-N¶RÞ¥_�`;ceiV´Vqr«_&_L²N`�_Lcnqrf&_Lh;dna�¨R_>´Vq©«@_ehSp>_&d[¤a�d#iVm;cµd[ceaIhS§[k©iVcn�
f&aVd[qriVhgpIa�h�p>iIhb§[q®§ndn_eh;d[¨®y#qrf�`;cei�´V_�§[`�_>_�«@§'i�k�±Ûcei�¨®i�¬ `;ceiV�
¬Icea�f&§ûª;yRkYaVp>dni�c>§Sm@`·dniPB'dni/-'iIh·Í'q®«;_L¨©y�a�´�aVqC¨®a�ª@¨©_"±Ûcei�¨®i�¬

§LyN§ndn_ef&§>}Ih�aIf&_L¨©yV}10-m@qrh;d[mb§>};oxÚJlRoxd[mb§>}NaIhb«32�o@z & §n_s_Rox_sp��
d[q®i�h C 0 ¶4�'mc#ce_s§[m@¨©dn§#a�¨®§ni�qrhb«xq©p>aVdn_&d[¤baNd>}6aI¨©d[¤biImS¬�¤Ìd[¤_
d[ceaVh§[kÁiIcnf&a�d[q®i�hÌp>aIh°q³h,`bcnqChSpLqC`¨r_�qrhpLce_saN§n_)psiN«@_&§[q©¹>_�ª;y
aNd-f&iN§ndwa�p>iVhb§ndnaIhbd-kÁaVp>dni�c�}ûqrh¥`;ceaNp>d[qrp>_µd[¤qr§�q³hbpLce_>a�§L_·qr§
hS_>´�_Lc0f&iVce_"d[¤baIh�~>�NÏ&}Va�hS«�q³h�kÁaVp>d>}�p>iN«_"§[`SaVps_
«;_�pLce_>aV§n_s§
q³hß§niVf&_�p�a�§n_>§>¶

5 6jÕNÙ 7S¢� N�nÙ ÖbÕ98N N¢��nÖN�YÙrÕ;:
£'¤_6kYa�p>dniIcnqrh¬RaVmbdniIf&a�dniIhµ«@_sp>iIf�`�i�§n_>§0d[¤b_Ûmbh@qrÀpsaVd[q©iIh�`ceiNp>_s§n§
qrh;dniâa°§n_IÜVmb_LhSps_9iIkµ_L¨r_Lf&_>h;dnaIceyÌm@h;qrÀp>aNd[qri�hËiI`�_Lcea�d[q®i�h§�d[¤a�d
f&iN«_e¨6q³hb§nd[cnmSp>d[qri�hS§�qCh,d[¤b_�Þ9ÊwÎ,¶0ÚPd-q©§�§nd[cnmp>d[mbce_>«¥a�§�a�dYce_I_�}
Í'qrd[¤�d[¤S_&cei@i�d�aN§&d¡¤S_9§ndna�ced�§ednaVdn_V}jaIhS«+d[¤_9_>«;¬V_�§>}j«_LhbiVd[qrh¬
d[ceaIh�§[qrd[q®i�h§�}ce_L`ce_>§n_eh;d[q³hb¬�_L¨©_Lf&_eh;dnaIcey�m;hqCÀSp>a�d[qriVhDiV`S_LceaVd[q©iIh�§>¶
L"aVpn¤Ëd[ceaIhb§¯qrd[q©iIh�qr§�aV§n§ni;pLqraNd[_�«%Í'q©d[¤�d[¤b_¥psiV§nd&iVk�`S_LcnkYi�cnf�qrh¬
d[¤b_�p�iIcnce_>§[`SiVhb«Nq³hb¬9iI`S_eceaVd[q©iIh6¶TL
´�_Lc>y�¨©_>a�kR§ndnaVdn_#ce_e`@ce_>§e_Lh;dn§�a
pL¨©aImb§n_N}0a�hS«¥d[¤b_&d¡csaIhb§[q®d[qriVhb§�iVh°d[¤_�`baVd[¤,krceiIf d[¤b_#ceiNiNd�dni�a
¨©_>aIk�ce_L`;ce_�§n_Lh;d&d[¤_D§n_>d&iIk·_e¨®_Lfg_Lhdna�ceyÌiI`�_LceaVd[q©iIhb§)hb_>_>«b_>«%dni
m;hqCkYy&d[¤S_�¤b_>aV«9i�k"d[¤a�d-pe¨®a�mS§n_�Í'qrd[¤Da�¬Vi�aV¨Y¶'£
¤S_�dni�dnaI¨ p>iV§ndRiVk
aI¨r¨�d[¤_s§n_�d[ceaIhb§[q®d[q©iIhb§
q©§-dY¤S_�psiV§ed'iIk d[¤@q©§
mh;q³Àbp>a�d[q®i�h0¶jl'iIf�fgiIh
_>«;¬N_>§'q³hßd[¤S_�ceiNiVd[�Pdni��¡¨©_>a�k6`aNd[¤b§RiIk"d[Íji#¨®_saI´N_s§|ce_e`@ce_�§n_Lh;dRp>iVf��
f&i�h�i�`S_Lcea�d[q®i�hS§
d[¤baVd"aIce_'hb_�_>«@_s«�dni�mh;q³k©y�d[¤b_-¬�iVa�¨SÍ'qrd[¤�d[¤biV§n_
d[Íji9p�¨ra�mS§n_>§>¶+oV¤a�cnq³hb¬Dd[¤S_&iV`S_LceaVd[q©iIhb§�a�§L§niNpLq©aVdn_s«âÍ'qrd[¤+p>iVf��
f&i�h&_>«¬�_>§
d[¤Nmb§"aIf&i�mh;dn§
dni�k©aVp�dPiVcnqChS¬�d¡¤S_'`;ceiNp>_>§n§"iIkSm;h@qrkYyVqrh¬
d[¤b_)¬�iVa�¨'Í'q©d[¤,d[¤b_&pL¨raVm§n_·¤S_>aV«;§�¶&u-iNdn_µd[¤a�d>}6§[q³hbp>_�d[¤�_�d[ceaIh�
§[q©d[qriVh§�ce_L`;ce_>§n_Lhbd�m@hqCÀ�p>aVd[qriVh°iV`S_Lcea�d[q®i�h§�}0a�¨³¨"`�iV§n§[qrª@¨©_�d[cea�hS§[q³�
d[q©iIhb§�iImbd�iIk a9§Ldna�dn_&aVce_)aNdPdn_Lf�`Sdn_s«+HwÅ)=®¾�= }jd¡¤S_�aImbdniIf&a�dniVhÌqr§
hbiVh@�P«;_>dn_Lcnf�qrh@q©§nd[q©pV¶6Ú¡h�d[¤b_-kYi�¨³¨©i�Í
qrh¬}NÍj_-kYi�cnf&aI¨rqr¹�_-d[¤�_-hbiVd[q©iIh
iIk�kÁaVp>dni�cnq³hb¬,aImbdniVf&a�dniIh�¶<�-m;c&kYiIcnfgaI¨rq®¹>a�d[qriVh%qr§�qrh§n`@qrce_>«Ìª;y
Í'i�cn{,i�h¥`Sa�dndn_Lcnh,f&a�dnp¯¤;qrh¬�d[cnq®_>§�qCh�Ar~�GY¶�Ú¡h°d[¤S_#hb_L²bd�§n_>p>d[q©iIh
Í'_�«;_>§npLcnqrªS_�d[¤b_�p>iVh§nd[cnmbp>d[q©iIhßiVk6iI`�d[qCf&aI¨ aImbdniVf&aVdna;¶
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ÞD_'aN§n§[m@fg_-dY¤S_'§ndna�hS«@a�ce«�«;_LÀ@hbqrd[q®i�h§"iIkSdn_ecnf9}Va�hS«·d[¤_'hbiVd[q©iIhb§
iIk|§[m@ªb§Ld[qrd[mbd[q©iIh°aIhS«D§[m@ª�§[m@f�`bd[q©iIh°iIkRdn_Lcnfg§>¶#Ê��;Ä"�nÅY½®ÅYÄ�Æ¥qrh,a
dn_Lcnf/q©§·_Lqrd[¤S_Lc·d[¤S_µ_Lf�`bd[yD§nd[cnq³hb¬@A d[¤baVd�ce_>aVpn¤_s§#d[¤b_�ceiNiVd�iVk
d[¤b_�dn_Lcnf9}�iVc3B	C Dn}�Í|¤b_Lce_#B,q©§�a)`SiN§[qrd[q©iIh°aVhb«ED'q©§�aIhDq³h;dn_>¬N_ec�}
d[¤baNdgce_saVpn¤_>§�d¡¤S_@DFG,pn¤qC¨©«%iVk�d[¤�_9dn_Lcnf ce_>aVpn¤S_>«Ìª;yHB6¶ zjy
IKJ L Í
_�«;_>hi�dn_�d[¤b_�§nyxf·ªSi�¨'a�d�`SiV§[q©d[q®i�hMB,qrh I ¶ #i�c·_L²;aVf�`;¨®_�}
%�&1(�*ON4&1590�0 J P�Q R?S 5 ¶"ÞD_-«b_Lhi�dn_�d[¤b_�§n_>d"iIk aI¨r¨`Si�§[q®d[q©iIhb§
ª;y#T·¶
£6_Lcnf&§6a�ce_
ª;m@qr¨®d0krceiVfÂa-Àh;q®dn_j§n_>d6iIk;k®m;hSp>d[qriVhµ§nyVf#ªSiV¨r§�UÂaVhb«#a
p>i�mh;dnaIª;¨®_w§n_>d"iVk0´�a�cnq®a�ª@¨©_>§WVYX[ZV�}NÍ'¤_>ce_.ZV,q®§ja#§n_>d"iIk�`SiV§nqrd[q©iIh
´�aIcnq©aIª¨r_s§>¶,£
¤S_&´�aIcnq©aIªb¨r_>§#qrhÌd[¤_�§n_>d ZV a�ce_�i�k�d[¤b_)k©iVcnf 5 L }
Í'¤_ece_#B,q®§�a&`SiV§nqrd[q®i�h0}�aIh�«¥a�ce_#m§n_�«D§[qCf�`¨ryDaV§�a&hi�dnaVd[q©iIhbaV¨
p>i�h´�_Lh@q©_Lhbp>_�dni�f&aIcn{�p>_ecednaIqrh�`�iV§[q©d[qriVh§Ri�k6q³h;dn_Lce_s§nd|qrh9a&dn_Lcnfß¶
£'¤_j§LyVf·ªSiI¨ I & `�i�§n§[q³ª;¨®y�§[mbª§npLcnqr`bdn_>« 0 «;_LhiNdn_s§6dn_Lcnf&§�H'\ * \�] * ¶>¶s¶
«;_LhSiVdn_j_L¨®_ef&_Lh;dn§6iIk�d[¤_'§n_sd�U4XWV H'^ * ^ ] * ¶>¶>¶�«_LhbiVdn_j_L¨®_ef&_Lh;dn§6iVk
d[¤b_�§e_>d_U`X#VaX#TNH@a�h« N *�b�*�c «_LhbiVdn_-k©m@hSpsd[qriVh�§nyVf·ª�iI¨©§>¶6£'¤_
aIcnq©d[yDiVkwa9§nyxf·ªSi�¨?\Ðq©§·«_LhbiVdn_>«,ª;y�º�¿>Å®½�S & \ 0 H6hSi�dn_&d[¤aNd·d[¤_
aIcnq©d[yÌi�k·´IaVcnqra�ª¨r_D§nyVf#ªSiV¨r§�q©§&�¶ oVqrf#m;¨®dna�hS_>i�m§&§nm@ªb§nd[q®d[mbd[q©iIh
iIk·a°dn_Lcnf I ] aNd�a,§n_�d�iVkw`SiN§[qrd[q©iIhS§ed qrh�dn_Lcnf I q©§)«;_LhSi�dn_>«
I A dgf I ] GP¶ #i�c�_L²;aVfµ`@¨©_V} %�&15 R *ON�&15 P�Q R 0�*�5#h�0 A � B'C³~ * - � f , G S
%�&15 R *ON�&1,�0�*-,�0 ¶

Ê�kYaVp>dni�cnq³hb¬DaImbdniIf&a�dniVh,`�_Lcnk®iVcnfg§ m;hqCÀSp>a�d[qriVhÌaV§µa9§n_Lcnq®_s§
iIk|_L¨®_ef&_Lhbd[aVcey�mh;q³Àbp>a�d[q®i�hÌiI`S_>cea�d[qriVh§>¶�Ê'd·_>aVpn¤Ì§ndnaV¬�_�qChÌd[¤_
p>i�f�`mbdnaVd[q©iIh+Í
_&h_s_>«Ìdni9p>aV`d[m;ce_�d[¤b_&iV`S_Lcea�d[q®i�h§�d[¤baVd·¤a�´V_
ªS_�_Lh·`S_LcnkYi�cnf&_>«S}VaN§�Í'_L¨r¨;aV§6d[¤biN§n_
d[¤�aVdûcs_Lf&a�qCh�dniRª�_
«i�h_�¶6Þ¥_
mb§L_�d[¤b_ hbiVd[q©iIhDi�k �jiN¾k�r¾s½¡ÄVÆ�}Í'¤;q®pn¤9qr§�a�dn_ecnf/i�´V_eclUmXaV4X ZVw}
dni9«;_LhSiVdn_&dY¤qr§ `�aIced[qraV¨jp>iIf�`bmdna�d[q®i�h0¶$L6¨r_Lf&_>h;dn§·iIkWUnX9V qrh
aD§[{N_L¨©_>dniIhÌce_L`;ce_>§n_Lhbd�m@h;q³Àbp�aVd[qriVhÌi�`�_LceaVd[q©iIhb§�d[¤baVd�¤Sa�´V_�ª�_>_Lh
`S_>cnk©iIcnf&_�«S¶Ì±6iV§[q©d[q®i�h%´�a�cnq®a�ª¨r_>§�«_ehi�dn_)`�iIced[qriVhb§�iIk d[¤_�¬Vi�aV¨
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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
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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)
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& a 0 & ª 0 & p 0 & « 0

#0qr¬Imce_NCNá"u-iVh;�Y¨Cq³hb_>aVcR`;ce_>«xq©p>a�dn_ & a 0 }a�mdni�f&aVdna & ª 0 aVhb« & p 0 };aVhb«�d[ceaIh�§[k®iVcnf&a�d[qriVh & « 0
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oxiVm;cep>_ Ú®h¨Cqrh_ oNiIm;cep�_ Ú¡h;¨rq³hb_

0'mqChbd[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�_Lhpn¤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�ªa�§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§RiIk6mh;q³Àbp>a�d[q®i�h�kYa�p>dniIcnqrh¬¶ #a�p>dniIcnqrhb¬)i�k0f&aNdnpn¤9i�`�_Lcn�
a�d[q®i�h§RqCh9§ed¡cempsd[m@ce_>§'ce_>§nm;¨®dP§|qrh�qrf�`;ceiV´�_>«)qrh«;_L²;qChS¬�a�h«�¤b_Lhbp>_
qrh�`�_LcnkYiIcnfgaVhp>_�}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_ehd[qra�¨³¨©y�dni·§[¤SaIcnqrh¬·iIk p>iIfµ`mdn_s«)§nm;ª§nd[q©d[md[q©iIhb§�¶6£'¤_Rq®§ni�d[ce_>_>§
_e²a�f�`@¨©_·aI¨©§nigqr¨r¨CmS§nd[ceaVdn_>§wd[¤S_�ªS_LhS_LÀbdn§�i�k
kÁaVp>dni�cnq³hb¬)hbiIh�©¨³qrh_saIc
m;hqCÀSpsaVd[q©iIh�¶6Ú¡h�`cei�¬Icea�f&§6§[mpn¤µaV§ % �V�x�'&;�>� }�Í'¤b_Lce_
ªSi�d[¤#f&a�dnp¯¤
i�`�_LceaVd[q©iIhb§RaIhb«�p>iVf�`;mbdn_>«�§[mªb§nd[q©d[md[q©iIhb§RaIce_�§[¤baIce_�«û};d[¤b_�`�_Lcn�
kÁiIcnf&a�hSp>_·¬VaIqrhb§�aIce_�f·mSp¯¤9fgiIce_·§[q®¬�hqCÀSp>a�h;d>¶ #0qrha�¨³¨©yV}m;h@qrÀbp>aV�
d[q©iIh�kYaVpsdniIcnqrh¬�«;i;_>§'hi�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;¨rqChqChS¬#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�mh;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>_�qrhpLce_saN§n_ q©§-kYi�c�d[¤b_
% ���b�'&;�>� «aVdna�ªaN§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|mbd6hi�d[q®p>_Rd[¤Sa�dÛª;y·qCh¨Cq³h;qrh¬·_>´V_eh&d[¤qr§
¤baN§'ªS_>_Lhß§[mªb§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@qrÀpsaVd[q©iIhb§'iIh�aIhgiVmd[`;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¥{Nhi�Í
¨©_>«@¬N_�iVk�d[¤b_
¬�iNaI¨Y¶µÞâ¤S_LhDf&iN«_s§�aIce_#{Nhbi�Í|h�}�Í'_�p>i�m@¨©«À;ce§ed-ªm;q³¨r«Da�psiVf��
`;¨©_>dn_�§nÍ'qrdnp¯¤bqChS¬&d[ce_>_#kYi�c·aI¨C¨jd[¤_�q³h;`mbd[�Yf&iN«@_�«9aVce¬�m@f&_ehdP§ & 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�
¬�mf&_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_>hp>_9Íj_�m§n_9d[¤b_�kYiI¨r¨©iIÍ"q³hb¬Ì§[qCf�`¨r_9dn_>pn¤h;q®ÜVmb_
i�k'ªm;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 ÖÕ
L6¦&pLq©_Lh;d
¤baIh�«x¨rqChS¬�iVkShi�h�Y«_sdn_Lcnf�qChqr§nf9}Nd[cea�«@qrd[q®i�haV¨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�hi�h@�P«_sdn_Lcnf�qChqr§[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�hd[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§[mpn¤�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;hp�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@hqCkÁyVq³hb¬&Í|q©d[¤Da�¬Ni�aI¨0fgaVy)ª�_#_>´�a�¨³mbaVdn_>«�¶
oN_>p�iIhb«x¨©yV}N`SaVdndn_ecnh�f&a�dnp¯¤;q³hb¬#qr§'m;hqr«@qCce_�p>d[qriIh�aI¨P}@Í'¤b_Lce_>a�§|m;hqCÀ�
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[mce_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�mh@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¬&hi�p¯¤baIhb¬N_>§-qrh
d[¤b_-ÞDÊRÎ/aIhb«#ce_�§[m;¨®d[qChS¬�qCh�´Vqrced[ma�¨³¨©y�hi�qrhpece_Ia�§n_'q³h&psiN«_R§[q®¹>_�¶
#@m;ced[¤S_Lcnf&i�ce_V}NdY¤S_'§[`�_>_>«Nm`b§
i�ªdna�q³hb_>«#ª;y·d[¤_R§ni�mcep>_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¯¤;hqrÜVmS_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@qrÀpsaNd[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�hps_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_LhdP§
¤baI´�_R§[¤Si�Í|hgd[¤a�d
m;hqCÀSp>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�hps_9iIk�mbh@qrÀpsaVd[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&_ehdPaV¨
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�aVhi�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�
ªa�§n_>«DaIªS§nd[cea�p>d�f&aVpn¤;q³hb_>§>¶·Ú¡h �>Æ½Y¾>¿eÆºN½®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�ªa�¨Sp>iIfµ`qC¨®a�d[q®i�h&iVkS±6ceiV�
¨riV¬¶�ÄVÈ;¿eÆº � 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[cnmp>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�qrha�p>y dn_>§nd[qrh¬%kÁiIc
hi�h«b_>dn_Lcnf�qrha�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�qChdn_Lcn`;ce_>d[qrh¬�hSa�d[m@cea�¨6¨®a�h¬VmbaV¬�_
ÜVm_ecnq®_>§>¶  RÉ&¾L¿>Å©ÃLºVÆ ÄVÈN¿>Æº �"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¡cempsd[q®i�h9iIk"a�h9i�`Sd[qCf&aI¨Ûo #;Ê k©iVcwd¡¤S_�§n_>ÜVm�_Lhps_�iIk"pL¨©aImb§n_>§
� % &1(+*-,.*�/�0�*�%�&1(4*�, *�230�*�%�&1(4*-/"*�/�0�*�% &1,.*	(4*�/�0 � «;_LÀh;qrh¬Rd[¤b_Û`;ce_>«Nq®p>a�dn_
qrh9#0qr¬Vm;ce_���agª�_>¬Iqrh§wÍ'q®dY¤Dd[¤S_�p>iVf�`;mdna�d[q®i�hDiIk"qrdn§�p>i�§nd>}m§[qrhb¬
L"ÜNma�d[q®i�h�~�¶0£'¤b_'p>iV§nd6a�h«�ceiNiVd0`�iV§[q©d[q®i�h·iVkd[¤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�Àhb«xqrhb¬�`SiV§[q©d[q®i�h§�¤baI´Vqrhb¬9§nyVf#ªSiV¨r§·p>i�f�f&iIh
dniµaI¨r¨ûkÁiImcwpL¨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�`;mdn_�d[¤b_�`SaIced[qrd[q©iIh�á

�bºV¿>½ & ~ * � * 6x~ 0 S �"&1(�* ~ * - 0�*	&1, * � * � 0n� C
ÞD_#hi�Í h�_>_>«9dni�psiIf�`;mSdn_·iI`SdYq³f&a�¨"§[mª;�[a�mdniVfgaVdna�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[¤_
§[mª;�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§[mªb§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§�}hi&`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
§[mªb§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[mcnh@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·§[mª§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;ÆÅ 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�`;mdnaNd[qri�hâkÁiIc&§n_>ÜVmb_>hps_ & ~ * � 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§&ÈNÆÅ 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
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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

& a 0 & ª 0 & p 0
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Àb_>¨r«&_LÑS_>p>d[q©´V_e¨®y�`aVced[qrd[q©iIhb§'dY¤S_R§n_>dÛqrh;dni�qrh«@qr´Vq©«NmSaI¨S§nd[cnqCh�¬V§ & §n_>_
#0q©¬Im;ce_&~��Va 0 ¶w£'¤_·iIce«b_Lc�i�k"dn_>§Ld[qCh�¬)Í"q®d[¤;q³hDd[¤�_E�j¾��9aIhb« /S¾��>½
Àb_>¨r«§�q©§ m;hqCf�`�iIcedna�h;d>}6aV§�q©§#d[¤b_&iIce«;_Lc�i�kwdn_>§nd[q³hb¬9Í
q©d[¤@qrhÌd[¤b_
���CÈ¾�Àb_L¨®«S¶

Ê-¨©§ni�iIªb§e_Lce´V_�d[¤baVd�d[¤�_=�W� Èb¾#ÀS_L¨r«DqChÌ_>´V_ecey9�W�CÈ¾�§nd[cnqrhb¬�qr§
q©«@_Lh;d[q©p>a�¨[}Na�hS«�d[¤baVd"_�aVpn¤:�'¾	� À�_L¨®«·q®§"«xq©§nd[qrhp>d>¶ Ê%f�q³h;qrf&aI¨Sd[cnqr_
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