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PRQTSVU7W	X	Y[ZA\V]_^`W�acbedO^cfV^`W�a
W�ghf�ijakf�lTanmpoqU�r-beac^cs1lTW
tDuvbjwxWVghyzuvbOie{

|�ij{_{EbOu}g�~�W�uvW�f�QTW�uvf�Q_W�]-�=�e�_���5Y���W�fVWVU�r-WVu����e�q��Y��8�H{_ijdOW�m

�������V�"�T�e�e�[� WH{TuvW�mpWV]1g�gvQTWHP�up�2��akij]TdOl_ijdOWe�Ei
upl_a`WV��r_iOm}W8~�acie]TdelEijdeW	~TW�mp^`dO]TW�~���bOu�{_upbOdeu�ijU�gvuvie]_m}��beuvU7ijgp^cbe]_m��h�_beu
gvQTW�W�]_~q��l_mpWVu8�=P�up�2� ^km�^c]1gpWV]E~�W�~¡gvbMmplT{T{-beupg�r-bjgvQ¢~�^cupW8f)gHU7ie]T^c{TlTaki"gp^cbe]£^`]£ie]�^c]OgvWVu�ief�gp^c¤eW
mpW�gpgp^c]TdMie]_~�ijlTgpbeU¥ijgpW�~
WV¦qW8f�l�gv^`bO]§^`]Mi�mxg�ij]_~���iea`bO]TW	f�bO]OgvW�¦qg����_beu�gvQTW�~TW�mp^`dO]TWVu8��gpQ_W�P�u}�2�¨akij]_del_iedeW;��W�ijgplTuvW�m�i¥QT^cdeQ���acWV¤eW�anW�¦�{TuvW�mvmp^`¤OWA{-b"©ªWVu
r_iOm}W8~«bO]«{Eb"©ªWVup��lTa�{_i"gpgpW�up]_m��¬{TuvW��­f�bO]_~�^`gp^cbe]_m�ij]_~5{Eb1mxgp��iOf)gp^cbe]EmV�Kief�f�W�mvmhgpb�f�be]1gvW�¦qgpl_iea�^c]���bOupU¥i"gv^`bO]5mpl_f�Q5iem;mpoqU�r-bea
g�ijrTacW�m�bOu�~Ti"g�i"®_b"©¯deu�ij{TQ_m���ij]_~
��lT]_f�gp^cbe]_iea&f�bOU7{Eb1m}^`gp^cbe]�bj��gpu�ij]_m}��beuvU¥i"gp^cbe]EmV�
�_beuDgvQTWh~�W8m}^cde]TW�u��O©zW�ieacmpb�{Tuvb"¤q^c~�W�ie]¥^`]1gpW�uviOf)gv^`¤OWªW�]q¤1^cuvbe]TU7WV]1gD��bOu°{Tuvbedeu�ijU±gpu�ij]_m}��beuvU¥i"gp^cbe]Em�rEiempW�~7be]
yzW�]Og�ijlTu8�

PRQT^kmH^`]1gvWVdeu�i"gvW�~¨W�]q¤1^cuvbe]TU7WV]1gHU7ie²eW8m�^`g¥{Eb1mpmp^`r_a`W
gpb³rTlT^cac~£gpu�ij]_m}��beuvU¥i"gv^`bO]¨uplTacW�m�rqo�m}W�a`W8f)gv^`bO]£bj�Am}oq]1gvij¦¡{Ei"g}gvWVuv]_m
be�°gpQTW7bOr�wxW�f�g�akij]TdOl_ijdOW�ij]E~§gpb�ijl�gvbeU¥i"gv^cf�ijaca`o�dOWV]TW�uvijgpW	gvQTW7P&up�2�¢mpbel_uvfVW�f�b�~�WO��´1gvijgp^kf	gxoq{-W�f�QTW8f�²q^`]Td�bj�zP�up�2�£uvlTacW�m
^km�{_upb"¤q^k~�W�~¬��gpbMWV]_mplTuvW
f�bOupuvW�f�g�f�bO]_mxgvuplEf)gp^cbe]¡be��{_i"gpgpWVuv]_m��Dij{T{Tuvbe{_up^ki"gvW¥l_m}W
bj��¤"ijuv^cierTacW�m���ie]_~¡¤q^cmp^`r_^`ac^µgxo¡uvlTacW�m	^c]£i
{TuvbedOuvieU��
¶ UHbO]Td�]qlTU7WVuvbelEm�ij{T{_a`^kfVijgp^cbe] ~�bOU7ie^`]Em5·�acWVd1iefVo¢f�b�~�W5{TupbOrTacWVU¥mV��m}gvijgp^kf§be{Tgp^cUH^c¸�ijgp^cbe]_m���{_ieuviea`acWVac^`¸8i"gv^`bO]_mv¹��R©zW

{Tuvbe{-bOmpW�^c]7gpQT^kmªijupgp^kf�acWhi	f�bOU7{Ta`WVgpW�WV¦TijU7{TacW�r_iempW�~7bO]¥{_ijupgp^kijaEWV¤"ijacl_ijgp^cbe]7gpW8f�QT]T^ks1lTW�m/be]�i;gvb"o�^cU7{EW�uvijgp^c¤eW�akij]TdOl_ijdOWe�
º lTu�»_]_ija�deb1ija���©�^µgvQ5iH��beuvU¥ija&~�W8mpfVup^c{�gv^`bO]�be�=gpQTW�gvuvie]_m}��beuvU7ijgp^cbe]_m���r-W�mp^c~�W8m�^`gvmh^`]1gpW�upW8mxg�{-WVuAm}WO�T^km�gpb
rEW�ierTacW;gpb

{Tuvb"¤q^c~TW�gvbqbeakmª��beu�{Tuvb"¤q^`]Td�gpQ_W;fVbeuvupW8f)gv]TW�mvmªbj�&gvQTW;gpu�ij]Emx��bOupU¥i"gv^`bO]_m��qiOmR©zW�a`aniOmRbjgvQTWVu�^cU7{EbOu}g�ij]1g�{TupbO{EW�u}gv^`W8m;·2mpl_f�Q§iem
fVbe]�®_l_WV]_fVWe��gvWVuvUH^c]_ijgp^cbe]n��WVgvf�¹��
¼§½1¾K¿pÀ�Á �"Â��e� tDuvbedOuvieUÃP�u�ij]_m}��beuvU¥i"gp^cbe]EmV�n´qW�U7ie]1gp^kfVm��&t=i"g}gvWVuv]��xÄ§i"g�f�QT^`]_d_�KÅ­]1gpWVu�ief�gp^c¤eW7ÆD]q¤q^`uvbe]TU7W�]Og8�&´1gpuvl_f�gplTuvW�~
W8~�^µgv^`]_d_�-yzW�]Og�ijlTu8�
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��� ����� � �	� bOl_m;{Tuv\�mpWV]1gpbO]_mhacWHacie]TdOiedeW�P�up�2�°�KlT]³acie]TdOiedeW�
�r_iOm}W7~�WHupS�deacW�mAf�be]
��l5{-bel_uAacW�mAgvuvie]_m}��beuvU7ijgp^cbe]_m�~�W
{TuvbedOuvieU7UHW8mV��t�bel_uha�� l�gv^`ac^kmpijgpWVl_uh»_]Eijaz·2a`WH{TuvbedOuvieUHU7W�lTu�s1lT^&gvuvie]_m}��beuvUHW	mpW�mh{Tuvbedeu�ijU7U7W�m�¹RP�u}�2��mplT{T{-beupgpW�
¥aki7��be^km
lT]_WAU¥ie]T^`{_lTacijgp^cbe]�~�^`uvW�f�gpW�~Tie]_mªlT]�fVbe]1gpWV¦qgpWA^`]1gpW�uviOf)gv^µ�&WVg�lT]TW;W�¦�\�fVl�gp^cbe]�r_i"g�f�QM·2{_ijuRW�¦�W�UH{_a`W;{-belTuªgpu�ij]Emx��bOupU7WVuªlT]
W�]_m}W�U�rTacW�~TW�a`^crTu�ij^cup^cW�m�¹)�«t�bOlTu�acW
f�bO]_f�W�{�gpW�lTu�~TW�gpu�ij]Emx��bOupU¥i"gv^`bO]_m��&acW�mHfViju�ief�gp\�up^kmxgv^cs1lTW8m�~�l�akij]Td1ijdOW7P�up�2� mpbe]1g�lT]
dOuvie]_~�{-bel_¤ebe^cu°~�� W�¦�{TuvW�mvm}^cbe]���be]_~T\�m}lTu/lT]7{TlT^kmpmvij]1g°U7\�f�ij]T^km}U7W�~�W�{_ijg}gvWVuv]���U¥ijgvf�QT^c]Td_�eaciA{Tuv\�mpWV]_fVW�~�W�{Tuv\��­f�bO]_~�^`gp^cbe]_m
WVg�~�W�{-bOm}g}�­ief�gp^cbe]_m���l_]TW
f�bOU7{Eb1m}^`gp^cbe]¡U7b�~�lTakij^cupWO��a�� iOfVfVS�m�
§~�W8m	^c]���beuvU¥i"gv^`bO]_m	f�bO]1gpW�¦qgvlTWVaca`W8m	f�bOU7UHW�~�W�m	gvijr_a`W8m	~�W
mpoqU�r-beacW�m�bOl«~�W�m�dOuvie{TQTW8m�~Ti"g�i"®_b"©��Rt�belTu�acW	f�bO]_f�W�{�gpW�lTu8�_]TbOl_mR��bel_up]T^kmvm}bO]_mRlT]§WV]q¤q^cupbO]T]TWVU7W�]Og�^c]1gpW�uviOf)gp^`�°f�bO]_mxgvupl_^µg
iel�~TW�mvm}l_mh~�W�yzWV]1gvielTuhs1lT^¬�2iOf�^ca`^`gpW�dOuvie]_~�W�UHW�]1g�a�� \�fVup^`gplTuvW�~�W�m�gpu�ij]_m}��beuvU¥i"gp^cbe]EmzdOu��Of�W�
7lT]§U7\�f�ij]T^kmpUHW�~�W�m}\�a`W8f)gp^cbe]
~�W8m�ijuvrTuvW�mR~�W�mpo1]1g�i"¦�W�ijr_m}gpu�ij^`gpW;f�bOlT{Tac\	i+¤eW�f�lT]TW�dO\V]T\�uvijgp^cbe]�ijl�gvbeU¥i"gv^cs1lTW;~�l§m}bOlTu�f�W�P&up�2�°�

�h]	¤e\�up^`»EfVijgpW�lTu&~�W/gxo1{-W�m�{-WVuvUHWVg�~�� iemvmplTupW�u&s1lTW°acW�m�m}{-\�fV^µ»-fVi"gv^`bO]_m&P�up�2��m}bO]1g�f�bOupuvW�f�gpW�m/·2f�bO]_m}gpuvl_f)gv^`bO]�W�g�lTgp^ca`^kmpijgp^cbe]
~�W8m�ijuvrTuvW�m�¹)�
t=ijuvU7^h~�WM]TbeU�rTupW�l�¦ ~TbeU¥ij^c]TW�m
~�� ie{T{Tac^cf�i"gv^`bO]_m¥{-bOmvm}^crTacW�m5·2U7^`dOuvijgp^cbe]_m��zbO{�gp^cU7^cmvi"gv^`bO]_m���{_iju�ijaca`\�a`^kmvi"gp^cbe]Emv¹��z]TbOl_m

{Tuvbe{-bOmpbe]Emª~_ij]_m�fVW�ghijupgp^kf�acW;lT]�W�¦�WVU7{TacW�f�bOUH{_a`WVgh~�� \�¤"ijacl_i"gv^`bO]�{_ieu}gv^`W�a`acW¥·�akiH{TupbO{_ijd1i"gv^`bO]�~�W�f�bO]_m}gvij]1gvW�m�¹)�
� bjgpuvW7ber�wxW8f)gv^µ�RlTa`gp^cUHWO��i+¤OW�f�lT]TW�~�W8mpfVup^c{�gp^cbe]M��beuvU7WVaca`W¥~�W8m;gpu�ij]Emx��bOupU¥i"gv^`bO]_m��¬W�m}g�~TW¥{EbOlT¤ebO^`uA��bel_up]T^cu	~�W8m;bel�gv^`akm

~�W5{TupW�lT¤eW§~�W5aci¨fVbeuvupW8f)gp^cbe] ~�W8m7gpu�ij]_m}��beuvU¥i"gv^`bO]_m7~�\�fVup^`gpW8mV��ij^c]_mp^hs1lTW«~�� ijl�gvupW8m¥{Tuvbeuv^`\Vgp\8m7upW8f�QTWVu�f�QT\VW8m�·2f�bOU7UHW5aci
fVbe]�®_l_WV]_fVWe�Taki�gpWVuvU7^`]Eij^km}bO]n�qW�gvf8¹)�
�±Á ��� ¿ ��� � �§� P�uvie]_mx��bOupU¥ijgp^cbe]_mR~�W	{_upbOdeu�ijU7U7We�_´q\�U7ie]1gp^ksOl_We�_t=i"gpgpW�up]��xÄ§ijgvf�QT^c]Td_�EÆD]q¤1^cuvbe]T]TW�U7WV]1g�^`]1gvWVu�ief)gv^µ�x���°~�^`�
gv^`bO]�m}gpuvl_f�gplTuv\VWO�EyzWV]1gvielTu��
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tDuvbedOuvieU gpu�ij]_m}��beuvU¥i"gv^`bO]_m&ieupWRiAU7ijwxbeuDf�bO]_f�W�up]�^`]�gpQ_WRfVbeU7{Tl�gvWVu°mvf�^cWV]1gp^km}g=fVbeU7U�lT]_^µgxo�3�ie]qo�l_m}W�u��j��upbOU gpQTW�r-WVdO^`]T]_WVu
gvb¨gpQTW5UHb1mxg�W�¦�{EW�u}g�©�^kmpQTW�m�gpb¨Q_i+¤OW«i¨m}WVg
bj�;gpbqbOacm7gvb¨U¥ij]T^c{TlTaki"gvWe�Rgpu�ij]Emx��bOupU��ªU7ie^`]1g�ij^c]n��ie~Tie{�g���ie]_~ be{�gv^`U7^c¸VW
{TuvbedOuvieU¥mV�ªtDupbOdeu�ijU gpu�ij]_m}��beuvU¥i"gp^cbe]Em�fVij]�r-W�fVaciOmpmp^µ»EW�~�©�^µgvQT^c]«U¥ij]qo�f�i"gpW�debOup^cW�m�����uvbeU {_lTupW�a`o�mpo1]1g�ief)gv^cf¥·3f�Q_ij]_deW�i
4+576�598�: acb1bO{
^c]1gpb7i<;�=?>7@ 5 acbqbe{E¹°gpb¥f�bO]1gpW�¦qgp��mpWV]_mp^`gp^c¤eWhbOu�m}W�U7ie]1gp^kf�·3f�be]Emxg�ij]1gª{_upbO{_ijd1i"gp^cbe]&�Of�bOU7UHbO]��­m}lTr-W�¦�{TuvW�mvmp^`bO]
W�a`^cU7^`]_ijgp^cbe]E¹��ªPRQ_W�upW8ie~�W�u�fVij]�uvW���W�u�gpbBA C_�EX1�1�E�1Xq�E�_�-Dn��bOuhij]�b"¤eW�up¤q^cWV©¯be]�gpQTW	mplTr�wxW8f)g8� ¶ ]TbjgvQTWVu�gvupW�]_~�^c]�{_upbOdeu�ijU
gvuvie]_mx��bOupU¥ijgp^cbe]_m
^cm�gpQ_W³ieupW8i�bj��{_ijupgp^kijaAWV¤"ijacl_ijgp^cbe]EAc�����GF�D���t=ijupgp^kijaAWV¤"iea`l_ijgp^cbe] ^km�i�gvW�f�QT]_^cs1lTWM��beu�m}{-W�fV^ciea`^c¸V^c]Td
{TuvbedOuvieU¥mD©�^µgvQ
uvW�mp{EW8f)gªgpb�·�{_ieu}g�m/be�v¹DgvQTWV^cuR^`]_{Tl�gvm��qrTlT^cac~T^`]Td7i	uvW�mp^k~�l_ijaE{Tuvbedeu�ijU��1ij]_~7gvQql_mªWVac^`U7^c]_i"gv^`]Td�^`]1gvWVuv{TupWVgp^c¤eW
b"¤OWVuvQTW�iO~¬�DyzbOU7UHbO]
gvW�f�QT]_^cs1lTW8mª��beu�rTlT^cak~�^`]_d7gpQTW�uvW�mp^c~Tl_ija¬{TuvbedOuvieU ijuvW73
�e�RWV¤"ijacl_ijgp^cbe]¡·2ij]E~
W�a`^cU7^`]_ijgp^cbe]E¹ªbe��WV¦�{TupW8mpmp^cbe]_mª~�WV{-WV]E~�^`]_d¥be]§mxg�i"gv^cf;~Tijgvi�·�^�� WO�D²q]Tb"©�]�ijghm}{-W�fV^ciea`^c¸�ijgp^cbe]���gp^cU7W8¹�H
X���~�lT{Tac^kfVi"gv^`bO]�be��WV¦�{TupW8mpmp^cbe]_mR~�W�{EW�]_~�^c]Td7be]§~�oq]_ijU7^kf;~Ti"g�i�·2^3� We�DbO]Taco�²q]Tb"©�]�ijg�upl_]��3gv^`U7W+¹)�
ZAW�]TWVu�ijaca`o;mp{EW8ij²q^`]_d_��gpu�ij]_m}��beuvU¥i"gp^cbe]EmnijuvWDW�¦�{TuvW�mvm}W8~A©�^µgvQ �7�JIK �L U7W�ie]_m/·2^`]�ihf�be]q¤OWV]1gp^cbe]_iea"{Tuvbedeu�ijU7U7^c]Td�acie]TdelEijdeW+¹)�
ie]_~5ieupW	]_WV^`gpQTW�u;iOmpmpb�f�^ki"gvW�~�©�^`gpQMi���beuvU¥ija=~�W�mvf�uv^`{Tgp^cbe]«]TbOuhgvb�fVWVupgp^`»_W�~§gpbqbeakmh©�Q_^cf�QMWV]_mplTuvW	gpQ_WHfVbeuvupW8f)gp]_W�mvm�bj�°gvQTW
gvuvie]_mx��bOupU¥ijgp^cbe]n�

� WV¤eW�u}gvQTWVacW�mvm��qmpbeU7W;m}o�m}gpW�U7m�~TbHmplT{T{-beupgRgpQTW	mp{EW8f�^`»EfA]TWVW8~TmRbj��{Tuvbedeu�ijU gpu�ij]Emx��bOupU¥i"gv^`bO]_m�� � W�de^c¤eW;ij]�b"¤eWVuv¤q^`W�©
ie]_~	f�bOU7{_ijuvW=gpQTW8m}Wªm}o�m}gpW�U7m&l_mp^`]TdAi�mpW�g�be�Tf�uv^µgvWVuv^ci�^c]�´qW8f)gv^`bO]�X����_upbOU gpQT^km�fVbeU7{_ieup^km}bO]n�V©ªW/~�WV»_]TWªm}{-W�fV^µ»Ef/ber�wxW8f)gv^`¤OW�m
ie]_~³©zW7{TuvW�mpWV]1g�belTu�b"©�]¡{Tuvbe{-bOmvija���bOu	i�akij]_del_iedeWHW�¦�{TuvW�mvm}^c]Td�{Tuvbedeu�ijU gvuvie]_mx��bOupU¥ijgp^cbe]_mA^c]¨´�W�f)gv^`bO]¨�T�
´qW8f)gp^cbe]MC
~�W8mpfVup^cr-W�mhgpQTWHmxg�i"gp^kf�mpWVU¥ie]Ogv^cf�mhbe�DgpQTWHP&up�2��akij]_del_iedeW	^c] � ijgplTu�ija=´qWVU¥ie]Ogv^cf�mNA XeXOD��;�TuvbeU gpQ_^cmAm}W�U¥ij]1gp^kfVm��ElEm}^c]Td�gvQTW
yzW�]Og�ijlTuAm}o�m}gpW�UPA �OD=©zW�{Tuvb"¤1^k~�W	i�gxo1{-W�f�Q_W�f�²eW�u���beuhgpQTW�acie]TdelEijdeWO�h´qW�f�gp^cbe]QF�{TupW8m}W�]1gvm�gvQTW�^c]1gpW�uviOf)gp^c¤eW�W�]q¤1^cuvbe]TU7WV]1g
r_iOm}W8~¥be]�yzWV]1gvielTu°gvb�~�W8m}^cde]
ie]_~¥{-WVup��beuvU {_upbOdeu�ijU gpu�ij]_m}��beuvU¥i"gp^cbe]EmV� ¶ mªij]�^ca`acl_m}gpu�i"gv^`bO]«·3´qW8f)gp^cbe]SRO¹��O©ªWhWV¦q{_upW8mpm/^`]
P�u}�2�¨iHdOa`bOr_ijaKgvuvie]_mx��bOupU¥ijgp^cbe]�fVbeU7^c]TdH��upbOU�{_ijupgp^kija¬W�¤"ijacl_i"gv^`bO]
gvW�f�QT]T^ks1lTW�mRbO]�iHgvb"o�^cUH{-WVu�i"gv^`¤OW;acie]Tdel_iedeWO����^c]_ijaca`oO�
©ªW	f�bO]_f�acl_~�W;^c]§´�W�f)gv^`bO]§��©�^`gpQ���l�gvlTupW�©ªbeuv²K�qW�mp{EW8f�^kijaca`o
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gvupW�W;��beuvU¥¹��
PRQT^km=»_W�ac~7be�¬^`]q¤eW8mxgv^`d1i"gv^`bO][ZHmpbelTu�f�WV�3gvbj�­m}bOlTu�f�W°gvuvie]_m}��beuvU7ijgp^cbe]�gpW�f�Q_]T^cs1lTW8m\Z�^kmD{_ieu}gv^cfVlTacieupaco�iOf)gp^c¤eW�^c]�i;¤"ijuv^`WVgxo	bj�

gvbe{T^kfVm�m}lEf�Q�iem�ijr_m}gpu�ief�g�^c]1gpWVuv{TuvW�g�i"gp^cbe]"A ��D��"{_ieu}gv^cieaeWV¤"iea`l_ijgp^cbe]
·3t°Æ/¹�A RE�q��ROD��jm}W�U¥ij]1gp^kf)��r_iempW�~Agvbqbeakm]A X
ROD��"{_ieuviea`acWVac^`¸8i"gv^`bO]
gvW�f�QT]T^ks1lTW�m<A`�OF^Dn^`]§~�^�_KWVuvWV]1g���uvieU7WV©ªbeuv²qmA· ��l_]_f)gv^`bO]_ija`AaFOD���acbede^kf�A`�O�-D��Tbeu�^cU7{EW�uvijgp^c¤eW�A �_�EX�C�D�{TupbOdeu�ijU7U7^`]_d1¹)�
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©�QT^kf�Q�U¥ij²eW;W8iemp^`W�uzgvb¥f�beU7{_ieupW;ij]E~�W�¤"ijacl_i"gvWAU¥ie]1o�~�^c_KWVuvWV]1ghie{T{TuvbOief�Q_W�m��
PRQTW8m}W;f�uv^`gpWVuv^ki�ieupWAupW�acijgp^c¤eWhgpbHgpQTW;WV¦q{_upW8mpmp^`¤OWh{-b"©zW�uRbj�&gvQTW;U7W�gvij��akij]_del_iedeW�·���beuªgpQ_W;~TW�mp^`dO]TWVu)¹/iOmª©zW�a`aniOmz{-WVup��beup�

U¥ij]Ef�W�m�·�gp^cU7We�TU7WVU7bOupoT¹/bj��iOmpmpb�f�^ki"gvW�~¥gvbqbeakmA·���beuRgvQTW�WV]_~���l_mpWVu)¹)�/yzuv^µgvWVuv^ci�ijuvW;]Tbjg�^c]_~�WV{-WV]E~�WV]1g�HEijU7be]Td�bjgvQTWVu�mV�qgvQTW
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g fVbeU7{T^ca`^c]Td5{_upbOdeu�ijU¥mh3Hmxg�i"gv^cf�ie]_ijaco�m}^km���bO{�gp^cU7^`¸8i"gp^cbe]&�D^`]1gpW�upU7W8~�^cijgpW
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mpo�mxgvWVU¥mhieupW;l_mpW�~�^c]«i¥r_ijgvf�Q§f�bO]OgvW�¦qg��E©�^µgvQ§]Tb¥^c]OgvWVu�ief�gp^cbe]�©�^µgvQ�gpQTW�WV]_~q��l_mpWVu^HEmpWVW;��bOuh^c]_mxg�ij]_fVW º {�gpu�ij]
A Xj�
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g mp{EW8f�^kijac^`¸�^`]_d�{TupbOdeu�ijU¥m�3¬beuv^`dO^`]_iea`acoe�ebe]Tac^`]_W�{_ijupgp^kija�W�¤+iea`lEi"gpbOuvmDfVbeuvupW8m}{-be]E~�W�~	gpb�]TbO]���m}gvie]_~Tieuv~�^`]1gvWVuv{TupWVgpW�uvm
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g akij]TdOl_ijdOW�beuv^cWV]1gpW8~7W�~�^`gp^c]Td�3�gpQ_W�mpoqm}gpW�U ²1]_b"©�m°r-bjgpQ�m}oq]1gvij¦7ie]_~¥m}W�U¥ij]1gp^kfVm/bj�¬gpQ_Whakij]TdOl_ijdOW�ij]_~¥{-WVuvU7^µg�m
ie]�^`]1gvWVu�ief)gv^`¤OWhij]E~¥delT^k~�W8~¥W�~�^`gp^c]TdE� ¶ U7be]Td�mpl_f�Q
mpo�mxgvWVU¥m��egvQTWVuvW�ieupW�gvQTW;yzbOup]_WVacaK´qoq]1gpQ_W�mp^`¸�WVuªZAW�]TWVu�i"gvbeu
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g {TuvbedOuvieU ~�W�¤eWVacbe{_UHW�]1g�l_m}^c]Td�mpl_fVfVW�mvm}^c¤eW�uvW�»E]TWVU7WV]1g�mh3DgvQTW�mpo�mxgvWVU deu�ie~�l_iea`aco¥uvW�»_]TW8m�i�mp{EW8f�^`»EfVijgp^cbe]�bj�°i
{Tuvber_a`W�U ^c]Ogvb	ij]7W�¦�W8f�l�g�ijrTacW�ij]_~HW���fV^`W�]Og°{_upbOdeu�ijUbHempl_f�Q�gvbqbeakmDl_mpl_ijaca`o�©zbOup²�^c]�ij]H^c]OgvWVu�ief�gp^c¤eWRU7bq~TW�ij]_~
{Tuvb"¤q^c~TW;fVbeuvupW8f)gv]TW�mvm/{_upbqbj�2m�HTmpWVWA��beu�^c]_m}gvij]Ef�W	t°| º ´�t°ÆªyªP�| ¶ A`��C
D����;Åx�A´�A Xj�OD���� º |h´ º A ��iOD��

X�� d��T�V� ½ � f � � t=ijg}gpW�up]T��U¥i"g�f�QT^c]TdM^km�i³²eW�o£iemp{-W�f)g¥be�;i³akij]TdOl_ijdOW�~�W8~�^kfVi"gvW�~¢gpb³gvuvie]_mx��bOupU¥ijgp^cbe]_m�3
gvQTW§W�¦�{TuvW�m}�
m}^c¤eW�{Eb"©ªWVu�bj�h{Ei"g}gvWVuv]_mHfVij]£�2iefV^`ac^µg�i"gvW�gpQ_W
g�iemp²¨bj��gpQ_W�~�W8m}^cde]_WVu�·�We� d_�¨P�uvij��beaki"���rAc���OD�¹)�zrTl�g¥fVij]¢ijakm}b³fVijlEm}W
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iemR©ªWVacaniemRl_mvijdOW�be��l_]T^µ»-fVi"gv^`bO]³·2We� d_�°Pzoq{EbOak¹ªij]E~�iOfVfVW�mvm/gvb¥f�be]1gvW�¦qg}�­m}W�]_mp^µgv^`¤OWA^c]���bOupU¥i"gv^`bO]M·2We� d_� º {�gvuvie]E¹-H

C_� e f �j� ½ � ½�f �8� �,e � ¾D�/PRQ_^cm&��W�ijgplTuvW/^km&{Eijupgp^kf�lTakijuva`oA]TW�W�~�W8~	^c]�ij]�^`]1gpW�uviOf)gv^`¤OW°U7bq~TWe�ji"g�gpQTWR~�W8m}^cde]TW�u&acWV¤OWVaK·2ie~_~�^`]_dAi
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ZAuvieU7U7ieuvm/m}o�m}gpWVU¥mzijuvW�QT^kmxgvbeuv^cf�ijaca`oH{TuvbeU7^`]_WV]1g/^c]�^`]Ef�uvWVU7WV]1gviea`^`gxo�gpW�f�Q_]T^cs1lTW8m A X
RT�qXT�-D�� ¶ acmpb_�O��W�ijgplTuvW�mzm}l_f�Q�iem
I�� *-�� ���� ij]_~ 	K� �� ������ ijuvW;l_m}lEijaca`o
fVbelT{_a`W8~
©�^`gpQ�^c]OgvWVu�ief�gp^c¤eWAWV]q¤q^`uvbe]TU7W�]Og�mhH

F�� �V�"� f ��� Á � �¡����e Á�f �,e����+�T�Oe ½ � �5´qbOUHW�mpo�mxgvWVU¥m�·3t°| º ´�t°ÆzyªP�| ¶ ij]_~��;Åx�;´T¹;{_upb"¤q^k~�WHgpQTW�lEm}W�u	©�^µgvQ�i«mpW�g	bj�
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tD{_UHa ^c]_f�uvWVU7WV]1g�ija r_iOm}^kf ]Tb ]Tb {TuvW�gpgxo�{Tuv^`]1gp^c]Td
P�u�ij]_m}��beuvU r_i"g�f�Q%$�^c]OgvWVu�ief�gp^c¤eW r_iOm}^kf ]Tb oOW�m dOlT^c~TW�~�W�~�^`gp^c]Td
yzW�]Og�ijlTup�­P/oq{-bea r_ijgvf�Q r_iOm}^kf oeW�m oOW�m r_iempW�~�be]�tDuvbeacbed
� � yRX"� º acdOi r_i"g�f�Q%$�^`]Ef�uvWVU7WV]1gviea r_iOm}^kf ]Tb oOW�m r_iempW�~�be] ¶ Z
´qdeW�] ^c]_f�uvWVU7WV]1g�ija r_iOm}^kf ]Tb oOW�m r_iempW�~�be] ¶ Z
P&jA� r_ijgvf�Q r_iOm}^kf oeW�m oOW�m ��lT]_f)gv^`bO]_ija
º {Tgpu�ij] r_ijgvf�Q r_iOm}^kf ]Tb oOW�m r_iempW�~�be] ¶ Z
P�uvij��beaki r_i"g�f�Q%$�^c]OgvWVu�ief�gp^c¤eW {-b"©zW�u}��l_a oeW�m oOW�m ��lT]_f)gv^`bO]_ija
ZAWV]1gva`W r_ijgvf�Q r_iOm}^kf oeW�m oOW�m r_iempW�~�be]�tDuvbeacbed
t°lTU¥i r_ijgvf�Q r_iOm}^kf oeW�m oOW�m r_iempW�~�be] ¶ Z
�;Åx�;´ mpWVU7^µ�­ijlTgpbeU¥ijgp^kf r_iOm}^kf ]Tb oOW�m upWV»_]TW�UHW�]1g
´�f�QT^km}U r_ijgvf�Q'&±^c]1gpWVu�ief�gp^c¤eW r_iOm}^kf ]Tb oOW�m t=ijupgp^kija¬ÆD¤"iea`l_ijgp^cbe]
P�up�2� r_ijgvf�Q'&±^c]1gpWVu�ief�gp^c¤eW {-b"©zW�u}��l_a ]Tb oOW�m

��^cdel_upW7�73DP�uvie]_m}��beuvU7ijgp^cbe]�´qo�mxgvWVU¥mh3Die]�b"¤OWVuv¤q^`W�©
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gpW�f�Q_]T^cs1lTW8mhie{T{Tac^cf�i"gp^cbe]Emhij]E~«ij]§^c]1gpWVu�ief�gp^c¤eW
U7b�~�W	©�^`gpQ«mplT{T{-beupg�gpbqbeakmRgvb¥delT^k~�W;gpQ_W�~�W�mp^cde]TW�u�ij]_~�gpQ_W	WV]_~���l_mpWVu8� � W�~�W8mpfVup^crEW;gvQTW	mpo1]1g�i"¦�ie]_~�gpQTW�m}W�U7ie]1gp^kfVmRbj�
gvQTW�acie]TdelEijdeW;iemR©ªWVacaniemªgvQTW�^c]OgvWVdOuvijgpW�~�WV]q¤q^cupbO]TU7WV]1gª^c]�gpQTW�]_W�¦qg�gpQTuvWVW�mpW�f�gp^cbe]_m��
¶ P�u}�2�¡mp{EW8f�^`»EfVijgp^cbe]
^km�iHm}WVgRbe� �-	K��
�* H�W�iOf�Q
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ie]_~ ij] ie{T{Tac^cf�i"gp^cbe] fVbe]_~T^µgv^`bO]±·�uvWVaki"gpW8~¢gpb�gvQTW«{_ijg}gvWVuv] ¤+ieup^kijr_a`W8m�ij]_~ gvQTWMfVbe]1gpWV¦qg�¹¥ie]_~ gpQTW5up^cdeQ1g}��Q_ie]_~ m}^k~�W«^km
fVbeU7{Eb1m}W8~¨bj�hi5upW�{Takief�W�U7WV]1g�{_ijg}gpW�up]¢ij]_~¢ief)gv^`bO]_m	bO]¨gpQ_W�fVbe]1gpWV¦1g8�MPRQTW�]Tbegp^cbe]¨bj�Af�be]1gvW�¦qg�U¥ij²OW�m�^µgH{Eb1mpmp^`r_a`W
gpb
^c]1gpWVdOuvijgpW�m}gpuvl_f�gplTuvW�m�mpl_f�Q5iOm�mpo1U�rEbOa&g�ijrTacW�mhbeuh~TWV{-WV]_~�W�]_f�o�dOuvie{TQ_m���|�lTacW�mhieupW�dOi"gvQTWVuvW�~�^c] *h
��)* �E©�Q_^cf�Q«ie{T{EW8ijuAiem
��lT]Ef)gp^cbe]EmV�
t=i"gpgpW�up]_mªijuvW�WV¦q{_upW8mpmpW�~7l_mp^c]Td	gvQTW�ier_mxgvuviOf)gzmpoq]1gvi"¦HgpW�upU¥mzbj�¬gvQTWAmpbel_uvfVW�acie]TdelEijdeW�ie]_~¬�q^`��~�^�_-W�upW�]Og8�Obe�ngpQ_W�gvieupdOW�g

akij]TdOl_ijdOWe�=P&up�2�M{Tupb"¤q^k~�W�m/]Tbe]T��ac^`]_W�ijuz{_i"gpgpW�up]_m���iemvm}^cde]_UHW�]1gz{_ijg}gpW�up]EmV�qij]_~
W�¦qgpu�ief�gp^cbe]�{Ei"g}gvWVuv]_m���Å­]
gpQTWAupW�U¥ij^c]T^`]_d�bj�
gvQT^cmhm}W8f)gp^cbe]&��©zW�dO^`¤OWAie]�b"¤OWVuv¤1^cWV© bj�&gvQTW�akij]TdOl_ijdOWe�
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t=i"gpgpW�up]_m;ieupW�gpQTW7U7W�ie]_m�gvb�acb�fVijgpWHupW�a`W�¤+ie]1g;mpbelTu�f�W�f�b�~�W�gpb�gpu�ij]_m}��beuvU��	t�ijg}gvWVuv]_mA^`]³P&up�2�¢ieupWHij]MW�¦qgpW�]_m}^cbe]Mbj�°gvQTW
ier_mxgvuviOf)ghmpoq]Og�i"¦
be��gvQTW�mpbelTu�f�W�ie]_~�gvieupdOW�g�acie]TdelEijdeW8mV�zPRQTW�W�¦qgpW�]_mp^`bO]�^c]_fVa`l_~TW�m�¤"ijuv^kijrTacW�m�ie]_~§m}{-W�fV^ciea&f�bO]_m}gpuvl_f)g�mªgpb
WV¦q{_upW8mpmRU7beuvW;f�beU7{Tac^kfVi"gvW�~�{_ijg}gpW�up]EmV�
´ql_{T{Eb1m}W�©zW�©ªie]1g	gpb5»_]_~¨gx©ªb«]TW8mxgvW�~¨©�Q_^`acW�acbqbe{_m��5Å­]£UHb1mxgH{_i"gpgpW�up]�akij]_del_iedeW�m���oebel¨U�l_m}gHmp{EW8f�^`��o¨QTb"© ij]_~

©�QTW�upW;gvb¥»_]_~§mpl_f�Q�^`gpWVU¥m��_oObel§ijuvW�]Tbjghiea`acb"©ªW�~
gpb
iOfVf�W8mpmRbOr�wxW�f�gvm�~T^`uvW�f�gpaco���uvbeU$gpQTW	U7^k~T~�acW	bj�Di7ac^cm}ghbeu�gpb¥uvW���WVu�gpb
i¥mplTr�gvupW�WA©�Q_bOmpWAuvbqbjgR^cm��2ijuR��uvbeU gvQTW	m}l_r�wxW�f�g�gpuvWVWe�=Å­]§P�u}�2�³be]_W�U7i+o¥©�uv^`gpW73

cond

.........

while

.........

stmt_s

while

cond stmts

w1: w2:while(cond, stmt_s(_*, while(cond1, stmts1), _*) while(cond, stmts<while(cond1, stmts1)>)

cond1

while

stmts1
cond1

while

stmts1

��^cdelTuvW	XK3°Æ=¦TijU7{TacW�mRbe��{Ei"g}gvWVuv]_m

PRQTWAgx©ªb7{_i"gpgpWVuv]_mR^c]§��^cdel_upW	X�rEbegpQ§mpW�iju�f�Q���bOu�{_ij^cu�bj�=]TW8mxgvW�~�©�QT^`acW�acb1bO{_m�3

g PRQTW�{_i"gpgpWVuv] ©���^km7iMmp^`U7{TacW�{_i"gpgpW�up]n� ´q^`U7{TacW�{_i"gpgpW�up]_m7f�ij]£r-W�¤"ijuv^cierTa`W8m�bOuHier_m}gpu�ief)gHgpuvWVW8mH{Eb1mpmp^`r_a`o¨©�^`gpQ
¤"ijuv^cierTa`W8mV�=PRQT^kmª{_i"gpgpWVuv]�mpW�ieuvf�Q_W�mD��bOuªi�� I���� 
 a`bqbe{
gpQ_ijgRfVbe]1gvie^`]Emzie]TbjgvQTWVu�� I�����
 a`bqbe{�^`]�^µg�mªa`^kmxgRbj��mxg�i"gpW�U7WV]1gvm��
�TbOlTu�²q^`]_~_mRbj�=¤+ieup^kijr_a`W8mªfVbqW�¦�^cm}g�3

� �-½Kf&½ �"� � 3=iAdeWV]_WVu�ija1¤+ieup^kijr_a`W f �
� ½�U¥i"gvf�Q_W�m=ij]qo	]Tb�~�W�ie]_~�^km�^`]Emxg�ij]_fV^cijgpW�~�©�^`gpQHgpQT^km=]Tb�~�W�· L� 
� � � L� �� �! �
ie]_~ *��.!��/*" ¹�H

� � f�Á�f-¾ � Á ��� 3°ie]§ij]TbO]1oqU7belEm/¤"ijuv^kijrTacW$#�U¥i"g�f�QTW�m�ie]1o
]Tb�~�W;rTl�g�©�^`gpQTbOl�g�^`]Emxg�ij]_fV^cijgp^cbe] H
� �,e2�V� 3	i
ac^cm}g�¤"ijuv^cierTa`W"f � � ½&%«U7ijgvf�QTW8m;m}bOUHWHbj�zgpQTW¥~�W8mpfVWV]_~TWV]1gvm;be�ªi�a`^kmxg�bO{EW�uvijgpbeu;ij]E~5^c]_m}gvij]Ef�^ki"gpW8m�gpb
gvQT^cmhm}lTr_a`^kmxg^H

� � f�Á�f-¾ � Á ��� �/e��V� 3�ij]�ie]Tbe]qoqU7bel_m�ac^kmxgH¤+ieup^kijr_a`W'#�%¨f�beU�rT^c]TW�m	gpQTW�{TupbO{EW�u}gv^`W8m�bj�hie]Tbe]qoqU7bel_m�ij]_~¡ac^cm}g¤"ijuv^kijrTacW�m��
PRQTW7aciOmxgAgx©ªb�²q^c]_~Tm;bj�ª¤"ijuv^cierTa`W8mhU¥ie²eWH^µg�{-bOmvm}^crTacW�gvb�U7ijgvf�QMWV¤eW�upoq©�QTW�upW�^`]¡i�a`^kmxg	ie]_~5]_bjg�be]Taco�gpQ_W7»_uvm}g;beu
aciOmxg�{-bOmp^µgv^`bO]�ac^c²eW�^c]�U7bOm}g�{_ijg}gpW�up]�mpoqm}gpW�U¥mV�

g PRQTW;©hXH{_i"gpgpW�up]�^cm�ie] 
�(��.���7Lh� %+���.��
h�-� � ¶ ]�WV¦qgpu�ief)g�{_ijg}gvWVuv]�U¥i"g�f�QTW�m�i�gvupW�W�©�QTWV] 3
� gvQTW;»_u�mxg�{_ijg}gvWVuv]³·2a`WV� g}��Q_ij]_~�mp^c~TW�bj�*),+.-v¹zU7ijgvf�QTW8mªgpQTW�uvbqbjgRbj��gpQTW;gvupW�W7H
� i¥mplTr�gvupW�W�gvQ_i"g�U¥ijgvf�QTW8mªgpQTW	mpW�fVbe]_~
{_i"gpgpWVuv]¨·�uv^`dOQ1g}��Q_ij]_~�m}^k~�W�be�*),+.-p¹zb�fVfVlTu�mR^`]�gpQ_W�gvupW�We�
PRQT^km�{_i"gpgpW�up]«mpW�ieuvf�QTW8mz��beuhi/� I9����
 a`bqbe{�gvQ_i"g�fVbe]1gvie^`]Em�ij]TbegpQTW�u0� I�����
 acb1bO{§i"ghijuvrT^`gpu�ijuvo
~�^kmxg�ij]_fVW�^`]§^`gvm�mxg�i"gvW��
U7WV]1gvmRrTacb�f�²K�

t=i"gpgpW�up]«U¥ijgvf�QT^c]Td�^c]«ac^cm}gvmAij]_~«W�¦qgpu�ief�gh{_i"gpgpW�up]_mh^`]1gvupb�~�l_fVW	]TbO]���~TW�gpW�upU7^c]T^km}U��-^3� We�c�-gpb�bO]TW�{_ijg}gvWVuv]�·2ij]E~§be]TW�^`]T{_l�g
gvupW�W8¹RfVie]�fVbeuvupW8m}{-be]E~
mpWV¤eW�uvieaK^`]_m}gvie]_f�^ki"gv^`bO]_m���Å­]�gpQ_W	fViempW;bj�=P&up�2�°��gvQTW;»_u�mxg�^c]_m}gvij]Ef�^ki"gp^cbe]�^km�m}W�a`W8f)gpW8~¬�

´qbOU7WAbegpQTW�u�{_i"gpgpW�up]§f�bO]_m}gpuvl_f)g�mzWV¦�^cm}g�^`]§P�u}�2�]3

g ¶ mvm}^cde]H{_ijg}gpW�up]EmV��PRQTWVo�fVbeU�rT^`]_WªU¥ijgvf�QT^c]Td�ij]_~H~�WV»_]T^`gp^cbe]7bj�Ki�]_WV©£¤"ieup^kijrTacWe�"©�Q_^cf�QH^`]Emxg�ij]_fV^cijgpW�m�gvbAgpQTW�iOf)gplEija
U¥i"gvf�Q_W�~
gpuvWVWe�
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g � bO]���ac^c]TW�ieuz{_ijg}gvWVuv]_mV�=Å­]�]Tbe]T��ac^`]_W�ijuR{_ijg}gvWVuv]_mRi�¤"ijuv^kijrTacW�U¥i+o¥b�fVfVlTuRU7beuvW�gpQEij]�be]_fVWe�D�TbOuª^c]_m}gvie]_f�WO�qgpbHU7ijgvf�Q
i7mxg�i"gpW�U7WV]1g�©�QTWVuvW�iH¤+ieup^kijr_a`WA^cm�^`]_fVupW�U7WV]1gpW8~¬��be]TW;U¥i+o�©�uv^µgvW73
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g ¶ ]T]_bjgvijgp^cbe]7{_ijg}gpW�up]EmV�=PRQTWVoHf�bOU�rT^c]TWªgx©zb;{_ijg}gvWVuv]_mV�Obe]TWRgvb�U¥i"gvf�Q¥iedOij^c]_m}g�gvQTWhmplTr�wxW8f)gDgpuvWVW�ie]_~Hbe]TWªgvb�U7ijgvf�Q
ijd1ij^c]_mxgªij]�ie]T]Tbegvi"gv^`bO]n�=PRQTWVo�f�ij]�r-W�lEm}W8~¥gpbHmpi+¤OWhf�bOU7UHW�]1gvmªbeu/gpbHU7ijgvf�Q�^`]���bOupU¥ijgp^cbe]_mzmxgvbeuvW�~¥^c]�m}gpuvl_f)gvlTuvW�m
m}lEf�Q�iOm�iHmpoqU�r-beaKg�ijrTacWe�
;�=�>7@ 5.9�� D A�B =�� @>D �	� F�
�� D 6>6�5 A : 5�9�� D 6 F
L� �!�! 
h���)* ^kmªgpQTW�]_ieU7W�bj�&gvQTW	ij]_]Tbjg�i"gp^cbe]�ij]E~ L� �! i�¤"ieup^kijrTacWe� ¶ ]�ij]_]Tbjg�i"gp^cbe]�{_ijg}gpW�up]�©ªbeuv²qmª©�QTW�] 3

� gvQTW�{_i"gpgpW�up]�be]�gpQ_W	m}lTrTwxW�f)g�gvupW�W;U7ijgvf�QTW8mV�
� gvQTW	ij]T]_bjgvijgp^cbe]�^cmR{_upW8m}W�]Og8�
� ie]_~�gpQTW�{_ijg}gvWVuv]�bO]
gvQTW	ij]T]_bjgvijgp^cbe]�U¥i"gvf�Q_W�m��
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��E������� 
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�� �E����� ��� � � �>� �!�
Æ°iOf�QMuvlTacWe�&fVbe]1gvie^`]Em�i�]EijU7We�&i�acW�� gp��Q_ie]_~³m}^k~�W§·2i�{_ijg}gpW�up]M��beu	i�U¥i"g�f�QT^c]Td�^`]¡i�de^c¤eWV]³f�bO]OgvW�¦qg��&©�^µgvQ³{-bOmvmp^`rTacW7{TuvW��
fVbe]_~�^`gp^cbe]Emv¹��_ij]_~�iHup^cdeQ1gp��Q_ie]_~�m}^k~�W¥·2ie]�WV¦�{TupW8mpmp^cbe]�ie]_~�ij]�ief)gv^`bO]
gvb7gpuv^`dOdeW�uRij� gpW�u�ij{T{Tacoq^`]_d�gvQTW�uvlTa`W+¹)�
¶ ]¨be{�gv^`bO]_ija°^c]T{TlTgHf�bO]1gpW�¦qg�^km	~�W8m}^cde]Ei"gpW8~¡rqoMij]¨^k~�W�]Ogv^µ»EWVu8��bOu�i�gpl_{Ta`W
bj��^c~TWV]1gp^`»_WVu�m�� ¶ {T{Tac^cf�i"gv^`bO]�f�be]E~�^µgv^`bO]_m

f�ij]�r-W�lEm}W8~¡gpbMa`^cU7^µgHgpQTW�ij{T{_a`^kfVijgp^cbe]�~�bOU7ie^`]£bj�hi«uvlTacWe�³PRQTWVo¨fVie]£f�bO]_m}gpu�ij^c]¡gpQTW�a`WV� g}��Q_ij]_~¢m}^k~�W�{_i"gpgpWVuv]�^`gvmpWVa`�x�
ie]_~�{Eb1mpmp^`r_a`o�^`]_~Tl_f�W	i¥fVbeU7{Eb1m}^`gp^cbe]�be��{_ijg}gvWVuv]_mV��bOu�gpQ_W	f�be]1gvW�¦qg��/PRQ_W�W�¦�{TuvW�mvm}^cbe]�be]�gpQ_W�up^cdeQ1g}��Q_ie]_~�mp^k~�W	fVie]�r-W�i
mp^`U7{TacWHupW�{TaciOf�W�UHW�]1g�{_ijg}gpW�up]&�-bOu�i�f�beU7{-bOmpW�~§WV¦�{TupW8mpmp^cbe]�· gvQTWHl_m}lEija � # �G��
�� �GL'��*h
 fVbe]_m}gpuvl_f�gvm�¹)�Kbeu;i
f�ijaca&gvb�ij]_bjgpQ_WVu
mpW�g�be��uvlTa`W8mV�°t�b1mxgp��iOf)gp^cbe]EmªieupWAbe{Tgp^cbe]_ieanij]_~�fVie]�r-W�l_mpW�~
gpb¥lT{K~TijgpW	f�bO]1gpW�¦qgvl_ijaK^c]���beuvU¥i"gp^cbe]¡·2mpoqU�r-bea¬g�ijrTacW8¹��

P�uvie]_m}��beuvU7ijgp^cbe]�uvlTacW�m�f�ij]�rEW;dOijgpQTW�upW8~�^c] *�
h�)* ��beuRuvW�ie~_ijrT^ca`^`gxo�ij]E~
U7b�~�lTakijuv^µgxo
{TlTuv{Eb1m}WO�D´�W�gvm�ieupW�gxoq{EW8~¡· gxoq{EW8m
be�={Eiju�ijU7W�gvWVu�m�ij]_~�uvW�mplTa`gvm�¹)�E©�QT^cf�Q«i+¤Obe^k~Tm�¤"ijuv^kijrTacW	~�W�fVacieuvijgp^cbe]_m�� ¶ m}WVgAf�ij]�rEW�upWV��WVuvWV]_fVW�~�^c]5i7upl_a`W���uvbeUÃij]_bjgpQ_WVu
mpW�g�©�^`gpQ�^`gvmR]_ieUHWO�_iemz��bOu�l_m}lEijaK��lT]_f�gp^cbe]§fViea`akm�� ¶ mpW�g�f�ij]�rEW�¤q^cWV©ªW�~�iem�i���lT]_f�gp^cbe]�gpQ_ijg�gvie²eW�mRiOmR^`]T{_l�ghi�gpuvWVW;{Tacl_m
fVbe]1gpWV¦1gvl_ija¬^c]���bOupU¥i"gv^`bO]�ie]_~�upWVgplTuv]_m�iH]TWV©¯gpuvWVW;bOuR�2ij^cacmR^`��]_b¥uplTacW�ij{T{_a`^cW�m�� ��WVuvW � mRQTb"©¯^µg�©ªbeuv²�mA·3m}W�WA»_delTuvW��O¹�3
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Pattern matching no - no m
ore instanciation

Application condition

apply rhs

End

Failed

yes

no

no
 m

or
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ule

2 5 3

64 end

Next rule

next rule

��^`dOlTuvW;��3°´qWVU¥ij]1gv^cf�mRbj�DiHmpW�g

" ©ªW�f�QTW�f�²¥^`��gvQTW�acW�� ghQ_ie]_~�m}^k~�W�{_ijg}gpW�up]�U¥i"g�f�QTW�mªgvQTW�^`]_{Tl�g�gpuvWVWO�
# ^µ�=oeW8mV�qgvQTW;»_u�mxg�^c]_mxg�ij]_fV^cijgp^cbe]�^cm�upWVgplTuv]TW�~�ij]E~
©ªW�f�QTW�f�²�^`��gpQTW�{TuvW��­f�bO]_~�^`gp^cbe]�ij{T{Tac^cW�m
$ ^`��oOW�m���©zW�ie{T{Taco¥gpQTW�uv^cdeQ1g}��Q_ij]E~
mp^c~�W�be�&gvQTW�upl_a`W	ie]_~�gvQTWV]�©ªW;WV]_~¡·/R1¹)�
% ^`�n]Tb_�q©ªW�gpuvoHgpb�»_]_~
ie]TbjgvQTWVuz^`]Emxg�ij]_fV^cijgp^cbe]7��beuª]TbO]���~TW�gpW�upU7^c]T^kmxgv^cf�{Ei"g}gvWVuv]_mA·�W�¦qgvuviOf)g/{_ijg}gvWVuv]_mzie]_~¥ac^cm}g
{Ei"g}gvWVuv]_m�¹�·}�8¹

& ^µ�=]Tb_��©ªW;gpuvo5·}�8¹ªbe]�gpQ_W�]TW�¦qg�uvlTa`W7�TbOu�·/RO¹ª^`��gpQTW�upW;^km�]Tb7U7beuvWAuvlTacW;a`WV� g�^`]�gpQ_W	m}WVg��
' W�]_~¬�
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Å­]¨gvQT^km�mpW�f�gp^cbe]n�=©ªW
~�W�mvf�uv^crEW¥gvQTW�m}gvijgp^kf
mpWVU¥ij]1gv^cf�m�bj��gvQTW�P�u}�2� acie]Tdel_iedeWO� � W
lEm}W8~ � ijgplTu�ijaz´�WVU¥ij]1gp^kfVm�A XeX^DRij]_~
Pzoq{EbOa A`�^iODngpb¥WV¦�{TupW8mpmzgvQT^cmhm}W�U7ie]1gp^kfVm���^`]�ij{T{_upb+¦�^cU7ijgp^c¤eW�a`o"C�F
i�^`]���W�upW�]_f�W;uvlTacW�m�ij]E~�ij¦�^`bOU7m��
º ]TW�^c]1gpW�upW8mxg/be�EgvQT^km/mpWVU¥ij]1gp^kfVm°^cm°gpb	{Tuvb"¤q^c~TWRi���beuvU7iea_~�W8mpfVup^c{�gp^cbe]7be�-gvQTW�akij]TdOl_ijdOWqHegvQTW�bjgvQTWVuzie~�¤"ij]1g�ijdeW�©�^`gpQ_^`]

gvQTW³yzWV]1g�ijlTu
mpo�mxgvWVU A �ODA^cm¥gpQ_ijg¥gpQT^km
~�W8mpfVup^c{�gv^`bO] ^km¥WV¦qW8f�l�g�ijrTacW«ij]E~¢{_upb"¤q^k~�W�m¥i³gxoq{-W�f�QTW8f�²eWVu7©�^`gpQ QTW�a`{T��lTahW�upuvbeu
U7W�mvmvijdeW8m;·2iemR^caca`l_m}gpu�i"gvW�~�^c]���^cdelTuvWqC1¹)�

��^`dOlTupWqC�3°P/oq{-W�f�QTW8f�²1^c]Td7i7P&up�2�¨m}{-W�fV^µ»-fVi"gv^`bO]

´qbOU7W�bj�&gvQTW�{-be^c]Og�m�¤eW�up^`»_W8~�rqo�gvQTW;gxoq{EW8f�QTW�f�²OWVuRijuvW73

g gpQTW	fVbeuvupW8f)gv]TW�mvm/be��uvlTacWAgxo1{-W�m�de^c¤eWV]
gpQTW	mpW�g�gxoq{-We�

g gpQTW	mvf�bO{T^c]TdHie]_~�~�bel_rTa`W�~�W8f�akiju�i"gv^`bO]
bj�DmpW�gvm��

g gpQTW	fVbe]_m}gpuvl_f�gp^cbe]
be��{Ei"g}gvWVuv]_m�·2ieup^`gxo�be��be{-WVu�i"gvbeu�mV��fVbeuvupW8f)gp]_W�mvmzbe��{_ijg}gvWVuv]�fVbeU7{Eb1m}^`gp^cbe]EmV�¬�c�`� ¹)�

g gpQTW;gxoq{T^c]Td7bj�=¤"ijuv^cierTacW�m
PRQT^km�mpWVU¥ij]1gp^kfAm}{-W�fV^µ»_W8mªgpQTW;uvW�s1lT^cupW8~
fVbe]_~�^`gp^cbe]Em/��bOu�iHP�up�2�5{TuvbedOuvieU gpb7rEW;©ªWVacaKgxoq{EW8~¬�/´qbeU7WA^`]T��beuvU7ijgp^cbe]_mRieupW

m}gpbOupW8~§^`]¡ij]MWV]q¤q^`uvbe]_UHW�]1g�3�W�iOf�Q«¤"ijuv^cierTacW	��bel_]_~5^c]Mi�{_ijg}gpW�up]¢·2ij]E~5^`gvm�gxoq{EW+¹�^km;mxgvbeuvW�~§^c]¡i¥gvierTacWe�	�nWVg � m���bqfVl_mAbe]
gvQTW;gxoq{EW8f�QTW�f�²q^c]Td7bj��{Ei"g}gvWVuv]_m��DÅ­] ��L�� %+���.��
h�-� gpQTW�upW;^km�be]_WAuvlTacWA��beu�W�iOf�Q�²q^c]_~�bj��{_i"gpgpWVuv]n�
stsvu
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