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JLKNMPORQTSVUWSVXYORZ\[]S_^a`cbCded_bRXNUR`fbCURM�^hgAORQDi.OWQaMkjNQaM�l$Sm^nModVpWgAORZ2M$qrMolh`rsTbRtNd_Mk[]S_^a`cbRdujNQTORUWQTbRi.ivS_XNU<dmbCXNUW`cbCUWMo^�d_S_Mo^.bCtwOR`rs
xRy pRMobRQT^zSVX{sTKNM�jcbR^nso|~}~sksaKcM�twMhUWSVXNXcSVXNUfguQTMo^aMobRQTl�K�ORX�[�Sm^a`cbCd�jNQaOWURQ�bCivivSVXcUY�~bW^zQTMhdmb�saM���saO*saKNM�ivbRSVX�saORjcS_l
OCZLsTKNS_^/sa`rsTORQTS_bRd��AURQ�bCjNK�URQ�bCivi�bCQ�^IORQ�UWQTbRjNK�sTQTbRXc^nZ�ORQTivbCsaS_ORX���QTMh��QTS�sTSVXcU]��^apr^�sTMhi�^h|��]ORivM�OCZLsTKNMzMobRQad_S_Mo^ns�[]Sm^n`fbCd
jNQTORUWQTbRi.ivS_XNUvd_bRXNUR`fbCURM�^LdVS_�RMD}\�	�~��J\�C�3���eKNQ��R�� AORQ\}��	�~��J\��¡{���eKNQT�W�¢ AORZe�~bCQTdVO�^��eKNQTS_^nsaMoXc^nMoX<bCXc��M�^njwMolhS_bRdVd_p
£u¡A}\¤I¥C¦§� ¦I¨&�f©¢ªC �OCZ9¦\MoXNMhQasog«¨NQ�bCXfl��wgfbCXc�<��sTQaMoXNUkbCQTM/S_Xc�rMhM���URQ�bCjNKPsaQ�bCXf^�Z�OWQai�b�sTSVOWX�d_bRXNUR`cbRURM�^h|N¨c`NQnsTKNMhQTivORQTMRg
¡¬S_Xc�rMoXNivMhpWMhQ�^npr^nsaMhi�^�� ­��c©¢ªR ®gL��KNSml�K�bCQTM�lhdVO�^nModVp�QTMhdmb�sTMo��sTO?UWQTbRjNK�URQ�bCivi�bCQ�^ogF�eMoQaM�bCXc�¯bCQTM�^nsaS_dVd�`c^aMo��Z�ORQ
ivOr�rMhd_SVXcUDsTKNM/URQTO��LsaK°OCZ�jNdmbCX�sT^�bRXc�PZ�ORQ�jNSml±sT`NQaM/UWMhXNMoQTbCsaS_ORX°bCXc�°bCXNS_i�b�sTSVOWXPjN`cQajwOW^aMo^/� ­\�r�W�¢ ®|
¡²bCsaMoQ\ORX²gcsTKNMDUWQTbRjNK�saQ�bCXf^�Z�OWQai�b�sTSVOWX	bCXc�<saKNM.[]S_^a`cbCd�dmbCXNUW`cbCUWM�QaM�^nM�bCQ�l�K<bCQTMobR^��rMh[WMhd_ORjwMo�<ivOWQaM�OWQ�d_Mo^T^�SVXc�NM$³

jwMhXc�rMoX�sad_pzZ�QTORi§M�bRl�KPOCsaKcMhQ�`NX�saS_d¬sTKNM/MhXf�PORZ²sTKNM/MhS_URK�saS_Mo^o|r´\Sm^a`cbCd¬jcQaOWURQ�bCivivSVXNUDQaM�^nM�bCQ�l�KkKcbW�Pbvi�bRSVX°MhivjNKcbW^nSm^
ORX��rM�^nS_URXNS_XNUvbCXc�PS_i.jcdVMoi.MoX�saS_XNU�jNQTORURQ�bCivivS_XNU1dmbCXNUW`cbCUWMo^~bCXc�PMhX][]S_QaOWXNivMhX�sT^�� ´�¡²�W�Ng�|_|V|�gr´I¡²µ]©� ¶gr��KNMhQTMobW^eivO�^�s
URQ�bCjcK	URQ�bCivi�bCQ2QTMo^aMobRQTl�KcMhQ�^2^njwMhX�sIsaKNMoSVQ�saS_ivMv��S�sTK	saKcM1Z�OWQai�bCd&�rMh·cXNSVsaS_ORX�bRXc�	lhORivjcbCQTSm^nOWX<OCZu[�bCQTS_OR`c^2s�p�jwMo^IORZ
URQ�bCjcKzURQ�bCivi�bCQ�^\� �¹¸��/�� ¶|c�]S_Xcl$MIsTKNM�MhXc�kOCZ²sTKNMIMhS_URK�saS_Mo^og]jfMoORjNd_M/bCQTM�^nsTbCQasaS_XNU1saO�l$QTOW^T^FsTKNMItfOWQT�rMoQad_S_XNMo^~twM$s��~MhMhX
saKcM\s��~ODlhORivi1`NXcS�sTSVM�^h|cº�XzOWXNM�KfbCXc��g]UWQTbRjNK�URQ�bCivi�bCQ�^ubRQaM�XNO��~bW�Nb¢pr^9`c^aMo�zZ�ORQesaKNM��rM$·fXNS�sTSVOWXkORZ¬saKNM�^ap�X�s�b�qzbCXc�
^aMhi�bCX�saSmlh^�OCZL[�Sm^a`cbCdFdmbCXcUR`cbRURMo^�bRXc��Z�ORQ�UWMhXNMoQTbCsaS_XNU<^np]X�sTbCq�³¹�rS_QaM�l±sTMo��Mo�rSVsaOWQT^/bRXc�»jcbCQ�^aMhQ�^\Z�QTORi¼saKNM�^nMz^ajwMol$SV·flob�³
saS_ORXf^h|«½9qNbCivjNd_Mo^�OCZ9sTKNSm^��]S_Xc�	i�b¢p�twM�Z�OR`cXc�	S_X?� �<´�µ�¾rg«­\�rµ]©�g²¿¬¿«µ�©� ®|¬º�X	sTKNM1ORsaKNMoQ�KcbRXc��gwsaKcMhQTM1Sm^IbkURQTO���SVXcU
X]`Ni1twMhQuOCZ«[�Sm^a`cbCdrjNQTORUWQTbRivi.S_XNUId_bRXNUR`fbCURM�^&bCXc�.MhX][]S_QaOWXNivMhX�sT^og���KNSml�K.QTMhd_p1�rS_QTMol±sTdVpDORX.saKcM�URQ�bCjNKDsaQ�bCXc^nZ�ORQTi�b�sTSVOWX
jcbRQTbW�rSVUWi�|c�]ORivM/M$qNbRi.jcdVM�^�OCZ�saKNSm^\lob�sTMhUROWQapzbRQaMIsTKNM�jNQTORUWQTbRi.ivM��kUWQTbRjNKPQTMh��QTSVsaS_XNUvd_bRXNUR`cbRURM�^�£�}2�/�§� �/��¤\µcÀ$ 
bCXf�°£e­2º���­2½e��� �r¸¯¿«µW¾Rb¢ AbR^2�eModVd²bW^LsaKcM/[�Sm^a`cbCd²�cb�sTbRtcbR^aM�jNQTORURQ�bCivivS_XNUDdmbCXcUR`cbRURM���º/ºI¦Á� £u�L}\Â9µ�¥� AbCXf�ksTKNM
URQ�bCjcKki�bCXNS_jN`Ndmb�sTSVOWX�d_bRXNUR`cbRURM�ÃFÄ«ÅRÆ\Ç�ÈRÉv� £9Z�M�µW¾� ¶|
JAO.^a`Nivi�bCQTSVÊoMRgWsaKNM�QTMhdmb�saS_ORXf^nKNS_jc^~twM$s��~MhMhXP[]S_^a`cbCd9�ËjNQaOWURQ�bCivivSVXcU]�&dmbCXcUR`cbRURMo^ebCXc�PURQ�bCjcK�saQ�bCXc^nZ�ORQTi�b�sTSVOWXc^ebRQaM

bR^~Z�OWdVd_O��2^o�

Ì �IQTbRjNK1sTQTbRXc^nZ�ORQTivbCsaS_ORXDtcbR^aMo�.dmbCXNUW`cbCUWMo^&bCQTM�bI^ajwMol$SmbCdctNQTbRXc�DOCZ«Qa`Nd_M$³¶tcbW^nM��1[]Sm^n`cbRdrjNQTORURQ�bCivivS_XNU�dmbCXcUR`cbRURMo^��S�sTK°jcQaM�l$Sm^nModVpz�rMh·cXNM��°^ap]X�sTb�q°bCXc�°^nMoi�bCX�saSmlh^o|

Ì ´FbCQTSVOW`c^&s�p]jfM�^uORZ�URQ�bCjNK�UWQTbRi.i�bRQT^9bRQaM2`f^nM��.saOD^ajwMol$SVZ�p.saKNMI^np]X�sTbCq°��bCXc�z^aORivMhsaS_i.M�^ubRd_^aO/saKcM�^nsTb�sTS_l\^nMoivbRXr³saSmlh^±�eOCZA[]Sm^n`fbCd�dmbCXNUW`cbCUWMo^o|

Ì ¨AS_XcbRdVd_pRg�URQ�bCjNK+saQ�bCXc^nZ�ORQTi�b�saS_ORXYtfbR^aMo�YivM$s�b	jNQTORUWQTbRivi.S_XNU<sTO]ORdm^D^a`NjNjwORQas1sTKNM°�NMh[RModVOWjNivMhX�sDORZ�l$OWivjNdVMhsaM[�Sm^a`cbCd�jNQTORUWQTbRivi.S_XNUDMhX][]SVQTORXNivMoXWs�^�����SVsaK	^ap�X�s�b�q]³¶�NSVQTMol$saMo�kMo�rSVsaOWQT^ogrjcbRQT^aMhQ�^hgrbRXNSVi�bCsaS_ORXPsaO]ORdm^LM$s�lC|Í��|

JLKNM�^nM�XNORsaMo^kbR^v�~Mhd_d2bR^.saKcM<sa`rsTORQTS_bRd�S�s�^nMod�Z�Kcb¢[WMPsTKNM<i�bCS_X�MhivjNKcbW^nSm^vORX�[]S_^a`cbRd�jNQaOWURQ�bCivivSVXcU���SVsaK�URQ�bCjcK
saQ�bCXf^�Z�OWQai�b�sTSVOWXc^L�Ël$Z�|Wl�KcbRjrsaMoQT^ x bRXc�.ª]��|WJLKNM�QaMod_bCsaM��1sTORjNSmlh^FOCZ«i.Or�rModVS_XNU/[]Sm^n`cbRdrd_bRXNUR`fbCURM�^9bCXc�.UWMhXNMoQTbCsaS_XNU�[]Sm^n`fbCd
dmbCXNUW`cbCUWM�MhX][]SVQTORXNivMoXWs�^1bRQaMztcQaS_M$Îcp»bR�c�rQaM�^a^aMo�»S_X*l�KcbRjrsaMoQT^.¾<bCXf�+�N|&¨NOWQ�saKcMPl$d_OW^aMhd_p�QaMod_bCsaMo��sTORjNSmlzORZ2jcbCQ�^aSVXNU
[]S_^a`cbRd�d_bRXNUR`cbRURM�^etfbR^aMo�PORX°URQ�bCjNK°URQ�bCivi�bCQ�^FsTKNM/QTMobR�NMhQLS_^LQTM$Z�MoQaQTMo�ksaO<� ­\�rµ]©� ¶|
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×FØ�×uØ�× ÙÛÚnÜWÝrÞFßràÁÞuá<â{ßNã&ä�åçæ.ßNã9è\Ü�á�ÞFßcé�ã�ÝNÚ�Þuè�Ü
�IQ�bCjNK?URQ�bCivi�bCQ�^1bCXf�+URQ�bCjcKYsaQ�bCXc^nZ�ORQTi�b�sTSVOWX+^npr^nsaMhi�^.�~MhQTMPS_X][RMhX�sTMo�+bRtfOW`rs�¥W¾	pWMobRQT^DbCURO�bR^v^aOC³¹lhbCd_d_Mo�ëên�~Mht
URQ�bCivi�bCQ�^TìD� �rl�Kw© y  «bRXc�»ê��eKcORi�^n�]p.^npr^nsaMhi�^&Z�OWQujcbRQnsTS_bRdNORQ��rMoQT^Tì�� £e­2�Rµ� ¶|]¨NQTORiísTKNM\[WMhQTp1twMhUWSVXNXcSVXNU1URQ�bCjNKvURQ�bCi.³
i�bCQ�^FbCXf�vURQ�bCjNK.saQ�bCXf^�Z�OWQai�b�sTSVOWX.^apr^�sTMhi�^FKfb¢[RM�twMhMhX�`f^nM��.saO1^aORd_[RM�QTMobRdN�eOWQadm�.jNQTORtNd_Mhi�^9S_XvsaKNM\·cMhdm�vOCZ¬lhORivjN`rsTMhQ
^Tl$S_MhXclhMRg9tNS_ORd_ORUWpRg&bCXc��^nO�Z�ORQasaKë���~½u­�©Cµ� ®|F�¹X?saKcM°twMhUWSVXcXNSVXcU�jc`NQaM°URQ�bCjcK+saQ�bCXf^�Z�OWQai�b�sTSVOWX*^ap]^nsaMoi�^D��SVsaK�Q�b�sTKNMhQ
^aSVivjNd_M�Z�ORQTi�^�OCZ�Qa`Nd_Mo^2�eMoQaM�`c^aMo��|f�e`Ns\^nO]ORX°SVs\tfM�lhbRi.M/OWt][�S_OR`f^usTKcb�sIbR�N�rSVsaS_ORXfbCd¬l$OWXcl$MojrsT^2�eMoQaM�XNMoMo�rM��ksTO�i�bC�RM
saKcMk�rMo^Tl$QTS_jrsaS_ORXYORZLlhORivjNd_M$qY^nORZîs��~bRQaMvMhXcURS_XNMhMoQaS_XNU�saO]OWd_^�Z�M�bR^aSVtcdVMW|&º�XNM�ORZ~sTKNMzivOW^ns1S_ivjfOWQns�bCX�s1M$q]sTMhXc^aSVOWXc^/�LbR^
saKcMDS_X�saQTO]�N`cl±sTSVOWX	OCZFXNMo�íivMobRXc^2Z�OWQIlhORX�saQTORd_d_SVXNUvsTKNMvbCjNjNd_Smlhb�sTSVOWX	OCZFUWQTbRjNK	QTMh��QTS�sTM�QT`NdVM�^h|«JLKNSm^IdVM�bR��sTOzsaKcM.�rMh·N³
XNSVsaS_ORX<ORZ&£e­�º�UWQTbRivi.M��°�IQ�bCjcK�­\½F��QTS�sTSVXNUz�]pr^nsaMoiv^ogc��SVsaK	£e­2º���­2½e�ktfMoSVXcUzORXNM/MhqNbCivjNd_M/OCZ&saKNSm^2�]S_Xc��|c��bCX]p
S_XWsTMhQTivMo�rSmb�sTM2^�sTMhjc^&�~MhQTMLXNMolhMo^T^abRQap�twM$Z�OWQaM~sTKNM�[]S_^a`cbCdcURQ�bCjNKDsaQ�bCXc^nZ�ORQTi�b�sTSVOWX1jNQTORUWQTbRi.ivS_XNUId_bRXNUR`cbRURML£u­2º���­2½~�
Mh[WORd_[RM��zS_XWsTOvsaKNM�Z�OWQaiï�rOrl$`NivMhX�sTMo�°SVX�l�KcbRjrsaMoQ x ORZAsTKNMo^aM/XNORsaMo^o|
�¹X°saKNM1i.M�bCX�saS_ivM1ð2MoQatwMhQas��vñOCsasad_MhQ\�NMh[RModVOWjfM��°QTbCsaKNMoQ\^nS_ivSVdmbCQ\URQ�bCjNKPsaQ�bCXc^nZ�ORQTi�b�sTSVOWX°bRjNjNQTOWbRl�KcMo^og]^aOC³¹lhbRdVd_Mo�kò

bCXf�PóôURQ�bCjNK°URQ�bCivi�bCQ�^�� �vñORsT� x gw�vñOCs��R�¢ ¶|c�~OCsTK°ò/�¢óôURQ�bCjNK°URQ�bCivi�bCQ�^LbCXc��bCd_d¬jNQTMo�NMol$M�^a^aORQ�^~OCZF£u­2º���­2½~�z`f^nM
õhöh÷�÷îøNö�ùCú±û sTOP�rMh·cXNM�sTKNMv^nMoivbRX�saSmlh^2ORZ9saKNMoSVQIURQ�bCjcK�saQ�bCXc^nZ�ORQTi�b�saS_ORX�QT`Nd_Mo^o|w£uQaM�^nMoXWsTMo�<�rMh·cXNSVsaS_ORXc^I^nsTb�sTM1jNQTMolhS_^aMhd_p`NXc�NMhQ&��Kcb�sFlhORXc�rSVsaS_ORXf^�b�URQ�bCjcK/saQ�bCXc^nZ�ORQTi�b�sTSVOWX�Qa`cdVMWü ^�d_M$Zîsn³¶KcbRXc�1^aS_�NM~i�bCsTl�KNM�^�bI^a`NtNURQ�bCjcK�OCZNsTKNMLQaMoUWbRQT�rM��/URQ�bCjcK
bCXf��KNO���sTKNM�QT`Nd_M/QaMo��QaSVsaM�^LsaKNM1URQ�bCjNK°t]pPQTMhjNdmbRlhSVXcUDsTKNM�i�b�s�l�KNMo�<^a`NtNUWQTbRjNK°��S�sTK�b�l$OWj�pPOCZ&S�s�^2QTSVUWK�sn³¶KcbCXc��^aS_�NMR|
JLKNMz^aM$sa³�sTKNMhOWQaMhsaSmlhbCdFbRjNjNQTOWbWl�K�Sm^/bCdm^nO<lhbRdVd_Mo��sTKNM�ý�þ ÿ ù�ú���÷îø������ bCjNjNQTOWbWl�K��r`cMvsaO�saKcMzl$ORXf^�sTQa`cl$saS_[RM.Îfb¢[WOR`NQ�OCZLSVsT^�rMh·cXNSVsaS_ORXc^o|R�¶s~KcbR^eb�^n`cQajNQTSm^nS_XNURd_p1dmbCQTURMLX]`NiDtfMoQuOCZ¬[�bRQaSmbCX�sT^ogC��KNSml�Kz�rS��wMoQui�bCS_XNd_pv��S�sTK�QaM�^njwMol$sFsaO1saKNM2`cXc�rMhQTd_p�S_XNU
�NbCsTb�ivOr�rMhdL��MW| Uf|f�rS_QTMol±sTMo��UWQTbRjNKc^�[WMhQ�^n`c^2K�p]jwMhQTURQ�bCjNKf^��±grsaKNM1Z�ORQTiïORZ9saKNMDdVMhZîsn³¶KcbCXf�<^nSm�rMo^\OCZFQT`Nd_Mo^1�ËMR| Uc|wbz^nS_XNUWdVM
XNOr�rMIORQLb���KNOWdVM�URQ�bCjNK«��gWsaKNMI�~b¢pvKNO���bDl$OWj�pvORZ²b1QT`Nd_MRü ^uQTSVUWK�sn³¶KcbCXc��^aSm�rM�Sm^eMhi1twMo�c�rMo�PSVXzsaKNM�jNQTMo^aMhQT[RM��vjcbCQaseORZ
saKcM~QTMh��QTSVsnsaMoX1UWQTbRjNK¬g¢bCXc��saKNM�b¢[�bCS_d_bRtNd_MuivMobRXc^AZ�ORQ9l$OWXWsTQaOWdVd_S_XNU2sTKNM�bCjNjNd_Smlhb�sTSVOWX�OCZwQa`cdVM�^h|�JLKNM~ivOW^ns&lhORivjNQTMhKNMoXc^nS_[RM
^a`NQa[WMhpvOCZ&bCd_UROWQaSVsaKNivSml\UWQTbRjNKzQTMh��QTS�sTSVXcU.bRjNjNQTOWbRl�KcMo^etcbR^aMo�kORXPbv�NbCsTbDivO]�NMhd�OCZ&�rS_QaM�l±saM��zUWQTbRjNKc^~S_^�� ¤\bRU]©�µWb� ®g]sTKNM
ivOW^ns2l$ORivjNQTMhKcMhXc^aSV[WM�i.OWXNORUWQTbRjNK]p.Z�ORQLsaKcM��Nb�s�bDivOr�rMod¬OCZ�K�p]jwMhQTURQ�bCjNKf^eSm^�jNQTORtfbCtNd_p	� ð�bCtcµ�¥� ¶|
JLKNMoQaMLbCQTMFs��~O�ORsaKNMoQ&ivbRSVXDtNQ�bCXcl�KNM�^²ORZfUWQTbRjNK/saQ�bCXf^�Z�OWQai�b�sTSVOWX1^ap]^nsaMoi�^hg¢twMo^aS_�rM~sTKNM~bRdVUWORQTS�sTKNivS_l~bCjcjNQaO�bRl�K/��SVsaK

SVsT^�^aM$sa³�sTKNMhOWQaMhsaSml1Z�`cXc�NbCivMoXWs�|AJLKNM�ivOWQaMvjwORjN`NdmbCQ1ORXNM�`c^aMo^/lob�sTMhUROWQap�sTKNMhOWQap�bR^IsTKNM�`NXc�rMoQad_p]SVXcU�Z�ORQTivbRdVSm^ai°g«sTKNM
OCsTKNMhQuORXNM�Sm^FtcbW^nM��.ORXvjNQTMo�rSmlhbCsaM2d_ORUWS_lR|CJLKNM\lhbCsaMoURORQTp�³�sTKNMhOWQaMhsaSmlhbRd]bRjNjNQTOWbWl�K1�LbR^F�rMo[RModVOWjfM��DS_XvsaKcM2MobRQad_pD^aMh[WMhX�saS_Mo^
b�s�saKNMvJAMol�KNXNSmlhbRd
	\XNS_[RMhQ�^aS�s�p�OCZ~�eMoQad_S_X*� ½e£e�c© x  ®|«�¶s�S_^IlhbRdVd_Mo�	saKNM<ý�þ ÿ ö��$ú ý ��� URQ�bCjcK<saQ�bCXc^nZ�ORQTi�b�sTSVOWX	bCjNjNQTOWbWl�K°Z�ORQsaKcM\Z�OWdVd_O���SVXcU1QTMobR^aORXf^h�]JLKNM�bCjNjNd_Smlhb�sTSVOWXzOCZ�b1QT`Nd_M2saOvbDURS_[RMhXkURQ�bCjNKzSm^L�rM$·fXNMo�kt�pzbRXPbRdVUWMhtNQ�bCSml2l$OWXc^nsaQT`cl±sTSVOWX¬gRsTKNM
^aOC³¹lhbCd_d_Mo�zjc`c^nKcOR`rs2�rSmbCUWQTbRi OCZ�lob�sTMhUROWQap.sTKNMhOWQap	� ½FKNQ���©h ¶|N�¶s�^LQa`Nd_Mo^LbRQaM�d_Mo^T^eMhqrjNQaM�^a^aS_[RM�l$ORXfl$MhQTXNS_XNU�sTKNM�saQTMobCsaivMhX�s
OCZ²lhORX�saMhq]seMo�NURMo^eOCZ�sTODtwM��NMhd_M$saM��zXNOr�rM�^hg�tN`rsLivORQTM�^a`NSVsTbCtcdVM\Z�ORQesaKNM��rM$·fXNS�sTSVOWXkORZ¬jcbCQ�bCd_dVModcUWQTbRjNKvsaQ�bCXc^nZ�ORQTi�b�sTSVOWX
bCjcjNQaO�bRl�KNM�^hgrbv^a`Nt�
�Mol$s2��KNSml�K°Sm^�OW`rs2OCZ�saKNM�^Tl$OWjfM/ORZAsTKNM�sa`NsaORQTSmbCd®|c¨NOWQLZ�`NQnsTKNMhQ��rM$s�bCS_d_^�lhORXclhMhQTXNSVXcUDsTKNSm^LsaOWjNS_lIsTKNM
QTMobR�NMhQLS_^2QaMhZ�MhQTQaM���saO	���~�	­2Â9µ]©o ¶|
JLKNM�� úaö������ ý ÷¶ö þ ù ÿ ��� URQ�bCjNK?saQ�bCXc^nZ�ORQTi�b�sTSVOWX�bRjNjNQTOWbRl�K�M$qrSm^�s�^�S_X�s��eOYQ�b�sTKNMhQk�NS_^nsaS_Xcl±skZ�ORQTiv^o|uJLKNM	·cQT^nszORXcMRg�rMo[RMhd_ORjwMo�°t]p	�eOR`NQ�l$ModVd_MRgNSm^�tcbW^nM���ORX�ivORXcbW�rSml�^nM�l$OWXc�°ORQ��rMhQLsTKNMhOWQap°bCXc��QTMhdmb�sTMo�PsaO�sTKNM1bRdVUWMhtNQ�bCSmlIURQ�bCjNK°saQ�bCXf^�³

Z�ORQTi�b�sTSVOWX*bCjNjcQaO�bRl�K����eOR`cµ]©o ®|&�¶sv`c^aMo^DURQ�bCjNK+UWQTbRivivbRQT^/Z�ORQvURMoXNMhQ�b�sTSVXNU�URQ�bCjNK+dmbCXcUR`cbRURMo^DbCXc�+jNQaM��rSmlhb�sTMPd_ORUWS_l
Z�ORQTi1`cd_bW^FZ�OWQLsaKNM/�rMh·cXNSVsaS_ORX°OCZA�rM�l$Sm�NbCtcdVMIURQ�bCjNKN³�sTKNMhOWQaMhsaSml2jNQTORjwMhQasaS_Mo^eZ�ORQLUWMhXNMoQTbCsaMo�zURQ�bCjNKPd_bRXNUR`cbRURM�^h|]JLKNMIOCsaKcMhQ
d_ORURSml±³¶tcbW^nM��zbCjNjcQaO�bRl�Kz`c^aMo^e·cQ�^nsLOWQT�NMhQ~jNQaM��rSmlhb�sTM�dVOWURSml\OWXNdVp	� �rl�Kcµ]©¢t] ¶|r�¶s�S_^�lhdVO�^nModVp�QTMhdmb�sTMo��sTO.saKNM/^aM$sn³®saKcMhORQTM$sTS_lobCd
URQ�bCjcKkQTMh��QTS�sTSVXNU�bRjNjNQTOWbRl�K°bCXc�P�LbR^��rMo[RMhd_ORjwMo�°bR^~sTKNM/`NXc�NMhQTdVp]S_XNU.Z�ORQTivbRdVSm^aiÁOCZAsaKNM/dmbCXNUW`cbCUWMI£e­2º���­2½e�«|
¤2O��LbR�cb¢p]^\saKcMzURQ�bCjNK�saQ�bCXf^�Z�OWQai�b�sTSVOWX�jfbCQ�bR�rS_URi KfbR^�QTMobRl�KcMo��b<l$MhQasTbRSVXY�rMoURQTMhMoM.ORZ~i�bCsa`NQTS�s�pW|A�IQ�bCjNK�saQ�bCXf^�³

Z�ORQTi�b�sTSVOWXkdmbCXNUW`cbCUWMo^���URQ�bCjcK.UWQTbRivivbRQT^±�9bRQaMI�]XNO���XkOWQe`f^nM��kt]pzbDURQTO���SVXNUDX]`Ni1twMhQLOCZ�jfMoORjNd_MISVX°QTbCsaKNMoQ��rS��«MhQTMhX�s
l$OWivi1`NXNSVsaS_Mo^~bR^~^aKNO���XzS_X�saKNM�Z�ORd_d_O���SVXNU.l�KcbCjNsaMhQ�^o|W¨NOWQuZ�`cQnsTKNMhQL�rM$s�bCS_d_^~l$OWXcl$MoQaXcSVXNU1saKNM\Z�OR`NXf�Nb�sTSVOWXc^ebRXc�kbRjNjNd_S_lob�³
saS_ORXf^eORZ²URQ�bCjcKvsaQ�bCXc^nZ�ORQTi�b�saS_ORXf^FS_XP[�bCQTS_OR`c^F·cMhdm�N^~SVXf^nSm�rM�bCXc�kOR`rs�^nSm�rM�saKNM�·cMhdm�zORZAl$OWivjN`rsaMoQ�^alhSVMoXcl$M\saKNMIQaM�bR�rMoQeSm^
QTM$Z�MhQTQTMo��sTO\sTKNM~bRdVQTMobW�rp�jN`NtNd_Sm^nKNM��/·cQ�^ns&bRXc�/sTKNMuZ�OWQnsTKcl$OWivSVXNUI^nM�l$OWXc��[WORd_`NivMuOCZcsaKNM.êað�bCXc�rtwO]OR��ORXv�IQTbRjNK.�IQ�bCi.³
i�bCQ�^�bRXc���eOWivjN`rsaS_XNU°t]p��IQTbRjNK�JAQTbRXc^�Z�OWQai�bCsaS_ORXcì	� ­�OWÊoµ�©]g«­2ORÊoµWµ¢ ¶|«¨�S_XcbCd_d_pRg«�eMv^aKNOR`Ndm�<ivMhX�sTSVOWX�^aORivMD^aMhQTS_OR`c^
M��«ORQasT^FsaO1�NMh[RModVOWj�b�l$OWi.ivOWXDZ�Q�bCivMo�eOWQa��ORZ�URQ�bCjNK.saQ�bCXf^�Z�OWQai�b�sTSVOWX�l$ORXfl$MhjNsT^ubRXc�DsaO]ORdm^o|WJLKNM2jcQaO�
�Mol±sL��­2}\�~½��
Z�ORQ2�IQ�bCjNK°bCXc�°­�`Nd_M1�eMhX�saMoQaM��k½uX�[]S_QaOWXNivMhX�s�� KfbR^eZ�ORQLS_Xc^�s�bCXclhMIsaKNM�d_ORXNUR³�sTMhQTi�UWOWbRdfsTODO��wMoQLjfORsaMhX�sTS_bRd�`c^nMoQT^~ORZ
URQ�bCjcKzsaQ�bCXf^�Z�OWQai�b�sTSVOWXkdmbCXNUW`cbCUWMo^~XNORsLOWXNM�K]`NXc�rQTMo���rS��wMoQaMoX�s�bRjNjNQTOWbWl�KNMo^e��S�sTK�`NXc�rOrl$`ci.MoX�saMo�»���rS_^n³n�¹bR�N[¢bRX�sTbCUWMo^
Z�ORQel$MhQasTbRSVX�bRjNjNd_S_lob�saS_ORXvbCQTMobW^hg�tc`rsuORXcM�URMhXcMhQTS_lLbR�cbCjrs�bCtNd_M2bCjNjcQaO�bRl�K1S_Xc^nsaM�bR��� }�½uð�ÂFµR�¢ ¶|RJLKNM\jNQaO�
�Mol$sF��­\}\�~½YbR^
�~Mhd_d¬bR^L[�bCQTSVOW`c^LOCsTKNMhQ2bWl±sTSV[]SVsaS_Mo^LQTMhdmb�saM��zsTOvsaKNM��NS_^aMhivS_Xcb�sTSVOWXPORZ�UWQTbRjNKzsTQTbRXc^�Z�OWQai�bCsaS_ORXk�]XNO���d_Mo�NURM��eMoQaM�bCXf�°bRQaM
^nsaS_dVdr^ajfOWXc^nOWQaM��/t]p�saKNML½F`cQaOWjfM�bCX.�eOWi.iD`NXNSVs�p�bR^AjcbCQas&OCZNsTKNMus��~OI�eOWQa�]S_XNU2URQTOR`cjc^&��ºI��£�	���­\}\£uð¯�®�eOWi.jc`rsaS_XNU
t]pk�IQTbRjNKkJAQTbRXc^nZ�ORQTivbCsaS_ORXw�9bCXc�°��½uJ2��­2}9J2�����IMhXcMhQ�bCd«JLKNMhOWQapvOCZ&�IQTbRjNKkJAQTbRXc^�Z�OWQai�bCsaS_ORXk�]pr^nsaMhi�^±�FbW^u�~Mhd_d«bR^
saKcQaOW`NURKPsaKNM�J���­¯XcM$s��~ORQT�z}\£u£e¡¬�n��­2}�£uð �Ë}\jNjNd_S_lob�sTSVOWXc^�OCZ9�IQTbRjNK�J²Q�bCXc^nZ�ORQTi�b�sTSVOWXw��|



� �������	��
 �

� �§���í���¬� ��� � � � � ���*��� � � �! � " �3
 # 
�� ���
$ 
��"� �������¬� ���

¥W¾



¥C� ÐDÓ/Ñ&%2Ñ�ÏhÓLÐ(')%\Ð�Ô+*-,IÖ/.0%\Ð\Ï1'�*2'



� �������	��
 3

4 ��� # 
»� ��� 4 
»� �5�-" � 
  �ô����� � 6 � �87 ��� 7 �
$ 9 : # 9 ; < =

>v��� ?A@CBA0ED~HGFH?ï7F!$0\,vH�024JI Bz4<0�(h!h,�- '�,�465879'�:<;>=*79'�,�#�@CBD7FEG'IH&!hBD,
�¶s/S_^IOWXNMDORZFsaKcM.i�bRSVX»^nORZîs��~bRQaM1MhXNUWSVXNMoMhQTSVXcUkQTMo^aMobCQ�l�K<s�bR^a�]^\saO��rMo[RMhd_ORj�d_bRXNUR`fbCURM�^hgfsaO]OWd_^og�bCXc��i.MhsaKNOr�N^�Z�OWQ�sTKNM
l$OWXc^nsaQT`cl±sTSVOWXIORZrSVXclhQaM�bR^aSVXcURd_p\l$OWi.jcdVMhq�^aOCZîs��LbCQTM9^npr^nsaMhi�^¬Z�ORQ²bRjNjNd_S_lob�saS_ORX/bRQaM�bR^«d_SV�WMul$OWi.jc`rsaMoQ²S_XWsTMhUWQTbCsaMo�Ii�bCX]`rZËbWl±³
saOWQaS_XNUfgCl�KNMhivSmlhbCdcMhXNUWSVXNMoMhQTSVXcUcg�OLKzlhMLbR`rsaOWi�b�saS_ORX²gCjNQTOL
�Mol$s9ivbRXcbCUWMhivMhX�s�g�K�p]jwMhQasaMhq�sFM��rSVsaS_XNUcg�bCXc�vl$OWivjN`rsaMoQn³¹bCSm�rM��
^aOCZîs��LbCQTM�MoXNURS_XNMhMoQaS_XNU.S�s�^nMod�Z�|w�]OCZîs��LbCQTMI^apr^�sTMhi�^~Z�ORQ~sTKNMo^aM�bCjNjcdVSmlhbCsaS_ORXPbRQaM�bR^~Kcb¢[WM\sTKNM�l$OWi.ivOWX°l�KcbRQTbWl±sTMhQTS_^nsaSmlh^usaO
^nsaORQTMRg¢QTM$sTQaS_Mh[WMRg¢ivO]�NS�Z�pWgCbCXc�.�rSm^njNdmb¢p1lhORivjNd_M$q1^nsaQT`cl±sT`NQaM���gC�rSm^�sTQaS_tN`rsTMo��g�tc`rsFXNMh[WMhQasaKNModVM�^a^AsTOItwMLSVX�sTMhURQ�b�sTMo�D^nOW`NQTlhMo^
OCZ&S_XrZ�ORQTi�b�saS_ORX²|
JLKNMk^apr^�sTMhi�b�sTS_lk�rMo^aSVUWX*bCXf�»QaM�bCd_SVÊ�b�saS_ORX»ORZ\bCjNjNQTORjcQaSmb�sTM�SVX�saMoQaXfbCde�cb�sTb	i.Or�rMod_^�Z�ORQ1saKNM�^nM°^npr^nsaMhi�^DbCXc�»sTKNMhS_Q

bRlol$OWi.jfbCX]p]SVXNUv�NbCsTbvbRlol$Mo^T^~ORjwMhQ�b�sTSVOWXc^~S_^2bvl�KcbRdVd_MhXcURS_XNU1s�bR^a�«|r�¶s2QaM�MW`cSVQTMo^LdmbCXNUW`cbCUWMo^ogRsTO]ORdm^hgcbRXc�Pi.MhsaKNOr�N^�Z�ORQ
Ì saKNMP[�Sm^a`cbCd~�rMo^aSVUWXYOCZ\bRjNjNQTORjNQTS_bCsaM�UWQTbRjNKr³¶dVS_�RMz�NbCsTb�i.Or�rMod_^og���KNS_l�K»s�bC�WMzORt�
�M�l±s�^DbW^��~Mhd_d~bW^�QTMhdmb�saS_ORXf^nKNS_jc^tfMhs��eMoMhX°ORt�
�M�l±sT^LS_X�saOzbWlhl$OW`NX�sog
Ì saKNMPKNSVUWKr³¶dVMo[RMhd~[]S_^a`cbRd~�rM�^alhQaS_jrsTSVOWXYOCZ\XNMoMo�rM��NM�`NMhQTS_Mo^.bCXc�Y`cjw�NbCsaM°ORjwMhQ�b�sTSVOWXc^�OWX+QaMod_bCsaM��+^nMhsT^DOCZ2OWt�
�Mol$sT^��URQ�bCjcKzsaQ�bCXf^�Z�OWQai�b�sTSVOWXc^±��g
Ì saKNM/[�bCd_Sm�Nb�sTSVOWXPORZAORXfl$M/l$OWXc^�sTQa`fl±saM��P�cb�sTbvivOr�rMod_^�bRXc�zsTKNMhS_Q2OWjfMoQTbCsaS_ORX��rMo^Tl$QTSVjNsaS_ORXc^og
Ì bCXc�+saKNM�sTQTbRXc^ndmb�sTSVOWX*ORZ\saKcMo^aM��NMo^Tl$QTSVjrsTSVOWXc^.SVX�l$OWQaQTMol$svbRXc�?M�Kzl$S_MhX�sad_p+�~ORQT�]SVXNU�bR^.�~Mhd_d2bR^.jfOWQns�bCtNd_M<bCXc�M$q]saMoXc�rS_tNdVM�^apr^�sTMhiÁS_ivjNd_MhivMhX�sTbCsaS_ORXc^o|
O �QPhö��o÷�RnùCú��Ëö�Sw÷®ö��T��ùU�Wö þ �VS ÿ.þVý S ÿLWcýoÿ ö$õ bRXc�.saKNMoSVQ~bRlol$ORivjcbRX]p�S_XNU1�~}��N½»saO]ORdm^ubRQaM�XcO��~bW�Nb¢pr^AjcQaOWtcbCtNd_p�sTKNM\ivO�^�sjwORjN`NdmbCQ�ivM�bCXc^~Z�OWQ�saKNM�^nM/jc`NQajwOW^aMo^o|NJLKNMopzOL�«MhQ\lhd_bW^a^L�rSmbCUWQTbRi�^uZ�OWQ�saKcM��rMo^aSVUWXPORZ�UWQTbRjNKr³¶dVS_�RM��NbCsTb.ivO]�NMhdm^hgc^nsTbCsaM

saQ�bCXf^nSVsaS_ORX	�rSmbCUWQTbRi�^LZ�ORQI^njwMolhS�Z�p]S_XNU�saKcM1twMhKcb¢[]S_ORQ2ORZu^nS_XNURd_M�OWt�
�Mol$sT^ogfbCXf��ORt�
�M�l±s\S_X�saMhQ�bRl$saS_ORX	�rSmbCUWQTbRi�^���ivMo^T^TbCURM
^aMUM�`NMhXfl$M/l�KcbCQasT^±�FZ�ORQ2�rM�^alhQaS_tNS_XNU.saKNM/MhqNl�KcbCXNUWM�ORZAivMo^T^TbCURM�^~tfMhs��eMoMhX<�rS��wMoQaMoXWs2OWt�
�Mol$sT^o|
º�XNM/ORZAsTKNM/i�bCS_X��NQTb¢��tcbWl��r^eORZAsTKNM�OWt�
�Mol$sn³¶ORQTSVMoXWsTMo�PivO]�NMhd_SVXNU�jfbCQ�bR�rS_URi§bW^LSVivjNd_MhivMoXWsTMo��t]pzsTKNM�XNMo��ºI���

^nsTbCXf�NbCQ��X	\�	¡ô� ­2bCsTµ]©�g�¨9�rµ]©� ¶g¬sTKNM)	\XNS�·fMo�+�<Or�rModVS_XNU�¡²bCXcUR`cbRURMRgAbCXc�»SVsT^DjNQTMo�rM�l$Mo^T^aORQ�^/�rMh[WMhd_ORjwMo�»t]p��~O]Orl�K¬g
­�`NiDtcbC`cURK¬grbCXf�ZY�bRl$OWtc^aORX�i�b¢pvtfM/l�KcbRQTbWl±saMoQaS_ÊhM��vbR^eZ�ORd_dVO��2^o�]}2d_i.O�^�s�bCd_dws�p]jfM�^eORZA�rSmbCUWQTbRiv^ogR��KcS_l�K°bCQTM\`c^aMo�zZ�ORQ
ivOr�rMhd_SVXcUDsTKNM�tfMoKcb¢[]SVOWQLOCZAOWt�
�Mol$sT^og]QaModVpzOWXzsTKNM/XNOCsTSVOWXkORZAivM$sTKNOr�N^hgcS�| MR|rOWXkORjwMhQ�b�sTSVOWXc^og���KcS_l�K�bCQTMIbCsns�bRl�KNM���saO�b
^aSVXNUWdVM�OWt�
�Mol$s���l$dmbR^T^��±|NJLKNS_^�bRjNjNQTOWbWl�KzS_^�bRjNjNQTORjNQTSmb�saMIbR^�^aO]ORXPbW^~saKNM/lhORXclhQaMhsaM�bCQ�l�KNS�sTMol$sa`NQTM�ORZ�bv^aOCZîs��LbCQTM�^ap]^nsaMoi
KcbW^2sTOPtwM.�NMo^aSVUWXNMo��g«tN`Ns�lobC`c^aMo^I^nOWivMDjNQTORtcdVMoiv^I�r`NQTS_XNUP^aOCZîs��LbCQTM1bCXfbCd_p]^aSm^\OWQ�M�bCQTdVp<^aOCZîs��LbCQTM1�rMo^aS_URX	jNKfbR^aMo^o|w�¹X
saKcM1dmb�snsTMhQ�lhbW^nMWgcORXcMD^aKNOR`Ndm�<XNORs�twM�Z�OWQTlhMo��sTOPbR^T^aO]lhS_bCsaM/QTMhU�bCQ��rMo��UWdVOWtcbCd²^apr^�sTMhi ORjwMhQ�b�sTSVOWXc^2��SVsaK�b�OCZîsTMhX�i.OWQaM
ORQ�d_Mo^T^�bCQTtNSVsaQ�bCQTSVd_p�l�KNOW^aMhX°ORt[
�Mol±s\lhd_bW^a^o|
JLKNM~bRl±sTSV[]SVs�pI�NS_bRURQ�bCi�^�OCZ\	��	¡kbRQaMeb�·cQ�^�s&b�sasaMhivjrsAsaO�OL�«MhQ\êaXNMh�2ì2[�Sm^a`cbCd�ivMobCXf^�Z�ORQAsaKcMe�rMh·cXNSVsaS_ORX�ORZNtN`c^T^nS_XNMo^T^

ORQI^nORZîs��~bRQaMD^npr^nsaMhi jNQTOrl$M�^a^aMo^\ORX�b�KcSVUWKNMhQIdVMo[RMod�|«JLKNMhp<�rM�^alhQaS_twM1QTMUM�`NS_QaM���ORQ\jwMhQTivS�sasaM���^aMUM�`NMhXfl$Mo^�OCZubWl±sTSV[]SVsaS_Mo^
]_^a`cb�d�egfih
jlknmGb�opfrqUs1fihtd�evu�hgw�xNet`cf�y{zG|~}
zG�a��s�`�b�d�etfih
kno�� zGw��1�����V�
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��SVsaKNOW`rs�saQ�bCXc^admb�saS_XNU�saKcMhi�S_X�saO»ivM$sTKNOr�N^�OCZ/^aSVXNUWdVM�OWt�
�Mol$sT^o|FJLKNMo^aM<bRl±sTSV[]SVs�p*�rSmbCUWQTbRiv^.twMhd_ORXNU»sTO�saKNM	lhd_bW^a^vORZ
[]S_^a`cbRd\��jNQTORUWQTbRivi.S_XNUr��dmbCXNUW`cbCUWMo^I��KNSml�KYivO]�NMhd9sTKNMvÎcO���OCZ�l$ORX�sTQaOWd9OCZ�b�QaMoUWbCQ��rM���^ap]^nsaMoi�|²JLKNMhp��rO<XNORs�OL�«MhQ
bCX]p��Ë[]S_^a`cbCd��uivMobCXf^LZ�ORQ2�rM�^alhQaS_tNS_XNUvl$ORXfl$QTM$saM�OWjfMoQTbCsaS_ORXc^esaKfb�s2i�bCXNS_jN`Ndmb�sTM�^nMhsT^LORZ�QTMhdmb�sTMo�PORt�
�M�l±sT^o|
JLKNM<OWt�
�Mol$sn³¶ORQTSVMoXWsTMo�?ivO]�NMhd_SVXNU*d_bRXNUR`cbRURM»��ivM$sTKNOr�f��¨c`c^aSVOWXë���~}\�LµRªC �bCsnsTbWl��r^.saKNM��NS_^Tl$`c^T^aMo��jNQTORtNd_Mhi�SVX�b

�rS��wMoQaMoX�sA�Lb¢p\t]p�OL�«MhQTSVXNU�^nOR³¶lobCd_dVM�� õ±û¢õ$÷¶ö��ôù � öhú ý ÷t�Ëù�Szõ���øNö�� ý ÷ ý�|�JLKNMo^aMe^Tl�KNMoivbCsTb��rM�^alhQaS_twMFsaKcMe^nsTb�sTMFOCZcb\QaMoUWbRQT�rM��^a`Ntc^aM$sAORZNORt�
�M�l±s�^AbRXc�IsaKNMoSVQ�QTMhdmb�saS_ORXf^nKNS_jc^e�Ëb\^a`NtNUWQTbRjNK/OCZrsTKNM~��KNORd_MFORt[
�Mol±s�URQ�bCjNK«�wtfMhZ�ORQTMebRXc��b�ZîsTMhQAsaKNMeM$qrMolh`rsaS_ORX
OCZ�b»^npr^nsaMhi�ORjwMhQ�b�sTSVOWX*��SVsaK�jNQTM$³�bCXc��jwOW^nsTlhORXc�rSVsaS_ORXf^h|9�¶s�`c^aMo^�^aOC³¹lhbRdVd_Mo��þ � �$ö!�hû�� þ ö�ö�� � úaö$õ�õ��Ëù�SNõ Z�OWQ�i.Or�rModVS_XNUjwMhQTi.SVsnsTMo��OWQuQTMUM�`NS_QaM��v^nM�MW`cMhXclhMo^FORZ²^npr^nsaMoi OWjfMoQTbCsaS_ORX�lhbRdVdm^h|�JLKNM\i�bRSVXz�rQ�b¢��tcbWl��1OCZ«sTKNM�¨c`c^nS_ORXzbRjNjNQTOWbWl�K.Sm^9sTKNM
dmbRl��zORZ�bCX]pz[]Sm^n`fbCd�XNORsTb�sTSVOWXkZ�OWQLsaKNM��NM$·cXNSVsaS_ORX�ORZ�jNQTM$³ubRXc�PjfO�^�s�l$ORXf�rS�sTSVOWXc^o|
JLKNSm^vS_^�saKNM<ivORivMoXWs���KNMoQaM°sTKNM<URQ�bCjNK*saQ�bCXc^nZ�ORQTi�b�sTSVOWX?bCjcjNQaO�bRl�K�l$ORivM�^vSVX�saO»jNdmb¢pR|9�¶szO��wMoQT^�b�[]Sm^n`cbRd2bCXc�

jNQTMolhS_^aMhd_p��rMh·cXNM���XcOCsTbCsaS_ORX�Z�ORQ�saKNMk�NM$·cXNSVsaS_ORXYORZ~UWdVOWtcbCde^npr^nsaMhi8ORjwMhQ�b�sTSVOWXc^hg���KcS_l�K»i�bCXNS_jN`Ndmb�sTMk^aM$sT^�OCZLQaMod_bCsaMo�
ORt[
�Mol±s�^2��OWt�
�Mol$suURQ�bCjcKc^��±|R}�[]Sm^n`fbCdNdmbCXNUW`cbCUWMRg���KNSml�Kzl$OWi1tNS_XNM�^&saKNM�ORt�
�M�l±sa³®OWQaS_MhX�saM��1ivOr�rModVS_XNU1bRjNjNQTOWbRl�K.OCZ¬¨c`c^nS_ORX
��SVsaK°saKNM/UWQTbRjNKPsaQ�bCXc^nZ�ORQTi�b�saS_ORXkjcbCQ�bR�rS_URiï^nKNOW`Ndm�kKcb¢[WMIbRtfOW`rs�saKcM�Z�ORd_dVO���S_XNUvMhd_MhivMhX�s�^h�
Ì �ed_bW^a^L�rSmbCUWQTbRiv^eZ�OWQLsaKNM/OWt�
�Mol$sn³¶ORQTSVMoXWsTMo�P�rMo^aSVUWXPORZ&�cb�sTb.ivOr�rMhdm^o|
Ì �IQTbRjNKksTQTbRXc^nZ�ORQTivbCsaS_ORXPQa`Nd_Mo^~Z�OWQLsaKNM�^ajwMol$SV·flob�saS_ORX°OCZ�M$qrMolh`rsTbRtNd_M�^npr^nsaMhi§ORjwMhQ�b�saS_ORXf^h|
Ì �eORX�saQTORd�^nsaQT`cl±sT`NQaM�^/��d_S�Z�M�lhprl$d_MIMhqrjNQaM�^a^aS_ORXc^±�&Z�OWQzênjcQaOWURQ�bCivivSVXNU�ì�l$OWivjNdVMhqP^ap]^nsaMoi§OWjfMoQTbCsaS_ORXc^
JLKNMPd_bRXNUR`cbRURMk£e­2º���­2½e�»bRXc�YSVsT^.jNQTORURQ�bCivivS_XNU<MhX][]SVQTORXci.MoX�s1Kcb¢[RMPtfMoMhX*�NMo^aSVUWXNMo�YKfb¢[�S_XNU�saKNM�^nMPQaM�MW`cSVQTM$³

ivMhX�sT^�SVXYivS_Xc��|AJLKcMhp�bRQaM�tfbR^aMo��ORX»saKcMz�Nb�s�b�i.Or�rModuORZL�rS_QTMol±sTMo�»b�sasaQTSVtc`rsaM��»URQ�bCjNKc^/bRXc��OL�«MhQ/sTKNMklhORXclhMhjrs�ORZ
��� O ÿ ú ý ���vö����Lú ý�� ø �E��� ú���÷t�VS ÿ�� û¢õ$÷®ö��1õ Z�ORQ&sTKNM��rMo^Tl$QTSVjNsaS_ORX1ORZfl$OWivjNdVMhq�URQ�bCjNK1saQ�bCXc^nZ�ORQTi�b�sTSVOWXc^h|¢JLKNM~d_bRXNUR`fbCURMl$OWi1tNS_XNM�^�Qa`cdVMh³®tcbW^nM���grORt[
�Mol±sa³®OWQaS_MhX�sTMo��gN�rM��r`cl$saS_[RM�bCXf�<bRl±sTSV[WM/�Nb�s�bCtcbW^nM/^ap]^nsaMoi3bW^L�eModVd�bR^LS_ivjfMoQTbCsaS_[RM/jNQTORUWQTbRiD³
ivSVXcU°lhORXclhMhjrs�^\Z�OWQ\sTKNSm^�jc`NQajwOW^aMR|«�¶s�^I^aMhi�bRXWsTS_lo^\Sm^�Z�ORQTi�bCd_dVp<�rMh·cXNMo��tcbR^aMo��ORX�saKNM.QTbCsaKNMoQ�UWMhXNMoQTbRd²Z�OWQai�bRdVSm^ni ORZ
jNQTORUWQTbRi.ivM��zURQ�bCjcKkORQ2^nsaQT`cl$sa`NQTM�QaMojNd_bWl$Moi.MoX�s�^apr^�sTMhi�^/� �rl�Kcµ�©�t] ®|
£u­2º���­2½~��Sm^�b ø]û��hú������U�mõ Wcý�þcþVý S ÿLWcýoÿ ö ��SVsaKvb�i.SVq]sa`NQTM~OCZcsTSVUWK�sad_p/SVX�saMoURQ�b�sTMo�/UWQTbRjNKNSmlhbCd]bCXf�/saMhq]sa`cbRdrMhd_MhivMhX�sT^o�bzlhORXc^nsaQT`cl±sTMo��UWQTbRjNK°saQ�bCXc^nZ�ORQTi�b�saS_ORX�^ajfM�l$SV·flhbCsaS_ORX<Sm^\b�QT`NXNXNS_XNU�sTM$q]s\sTKcb�sIl$ORX�s�bCS_Xc^2UWQTbRjNKNSmlhbCd�ModVMoivMhX�sT^\Z�ORQ�sTKNM

d_M$Zîsn³ubRXc�PQaS_URK�sn³¶KcbRXc�k^aS_�NMo^~OCZ�URQ�bCjNKksaQ�bCXc^nZ�ORQTi�b�saS_ORXkQa`Nd_Mo^ogr��KNSml�K°lhORX�sTbRSVXPSVXPsa`cQaXPsaMhq�s�tNd_Orl��r^~Z�ORQ~saKNM/�rMh·cXNSVsaS_ORX
OCZIbR�N�rSVsaS_ORXfbCdLbCjNjNd_Smlhb�sTSVOWX*l$OWXc�rSVsaS_ORXc^og9bCXc�*^nO�Z�ORQasaK¬|9¨N`cQnsTKNMhQTivORQTMRg&bCX]p»d_bRXNUR`cbRURMklhORXc^nsaQT`cl$s.��SVsaK�b	URQ�bCjcKNS_lobCd
QTMhjNQTMo^aMhX�sTbCsaS_ORXPKcbR^�bDsaMhq]s2QaMojNQaM�^nMoX�sTb�sTSVOWX¬g�saO]Oc|NJLKcM/d_bCsnsaMoQ�ORXNM�i�b¢pztwM/i�bCXNS_jN`Ndmb�sTMo�°`c^aSVXNUvjNdmbCS_X°saMhq�s2M��rSVsaORQ�^o|
JLKNM.bRlhlhORivjcbRX�p]S_XNU�jNQTORUWQTbRi.ivS_XNU�MhX][]S_QaOWXNivMhX�s�^a`NjNjwORQasT^\^ap]X�sTb�q]³¹�rS_QaM�l±saM���Mo�rSVsaS_XNUPOCZFURQ�bCjcKNS_lobCd�bCXc��sTM$q]sa`fbCd

dmbCXNUW`cbCUWMzMhd_MhivMhX�s�^hg&S_Xcl$QTMhivMhX�s�bCd~jcbCQ�^nS_XNU�OCZ\i�bCXcSVjN`cd_bCsaMo�+saMhq�svQTMhjNQTMo^aMhX�sTbCsaS_ORXc^ogAbRXcbCd_pr^nSm^DOCZ�^aMh[WMhQ�bCduK]`NXf�rQaM��N^
OCZ~s�p]jfMzl�KcMol��]SVXcU°QT`Nd_Mo^og¬bCXc��Mhq]M�l$`rsTSVOWX�ORZLlhORXc^nsaQT`cl$saMo��UWQTbRjNK	sTQTbRXc^�Z�OWQai�bCsaS_ORXc^o|«�¶s1�~bW^�ORQTSVUWSVXfbCd_dVp	�rM�^nS_URXcMo��Z�ORQ
^ajfM�l$SVZ�p�S_XNU�bCXc�{UWMhXNMoQTbCsaS_XNU���l$ORivjwORXNMoX�sT^POCZ���saS_URK�sad_p�SVX�sTMhURQ�b�sTMo��^aOCZîs��LbCQTM<MhXcURS_XNMhMoQaS_XNUYsTO�OWd_^°bR^kM$qrjNdmbCS_XNMo��SVX
� ¤\bCU�µR�� ¶|N�¶s2Sm^LXNO��~bW�Nb¢pr^u`f^nM��°bCs�[¢bRQaS_OR`f^~^aSVsaMo^�bRQaOW`NXc�ksaKNM/�~ORQTdm��g]ivbRSVXcdVp�Z�OWQ2^njwMolhS�Z�p]S_XNUzbCXf�kQ�bCjNSm�PjNQaORsaORs�p�jcSVXNU
S_XWsTMhQ�bRl$saS_[RM�saO]ORdm^���SVsaK�URQ�bCjNKcS_lobCd«`c^aMhQ�S_XWsTMhQaZËbRlhMo^o�
Ì º�`NQ²l$OWdVd_MobRUR`NM�^�S_X�}\bRl�KcMhX/XNMoMo�/£u­2º���­2½~��Z�ORQ¬Q�bCjcS_��jNQTOCsTOCs�p]jNS_XNU2l$OWXr·cUW`NQTbCsaS_ORX�i�bCXcbRURMoi.MoX�s²bCXc��jNQTOrl$M�^a^i.Or�rModVS_XNU�saO]ORdm^~� ¸�Mo^TµR�C rbW^��eModVdrbR^²Z�ORQ9lhORXc^nsaQT`cl±sTSVXcU�^aOCZîs��LbCQTMe�rM�^nS_URX.bCXc�1QaMo[RMhQ�^aMFMhXNUWSVXcMhMhQTS_XNU2sTO�OWd_^L���eQaM�µR�¢ ¶|
Ì �]OCZîs��LbCQTMkMoXNURS_XNMhMoQT^vbCs.sTKNM�	2XNS_[RMoQT^aSVs�pYOCZI¡²MhSm�rMhX�Kcb¢[WMPtwMhMoX�`f^nS_XNU»£u­2º���­2½e�YZ�ORQvsTKNM<^njwMolhS�·flob�sTSVOWX?ORZ[�Sm^a`cbCdF���Nb�s�bCtcbW^nM�M�`NMhQTpc�FdmbCXcUR`cbRURMo^LbRXc�zZ�OWQ2jNQTOCsTOCs�p]jNS_XNUDjcQaOrl$M�^a^~ivOr�rMhd_S_XNUvsaO]ORdm^/� }\½uµRªNgf¿«bRivµW�¢ ¶|
Ì JLKNMhQTM~bRQaM�bRd_^aOIbWl±sTSV[]SVsaS_Mo^9b�s9��¤�­���}�gW�rORjNKNSmb�}2X�saOWjfOWdVSm^og¢saO�i�bCXNS_jN`Ndmb�sTM2�eOWXcl$Mojrsa`fbCdc�IQ�bCjNKc^�� ¡²bRjcµR�� wbCXc�.b�s�~bCQTdVMhsaORX�	2XcSV[WMhQ�^nSVs�p�sTO1�rMh[WMhd_ORjv�rSm^�sTQaS_tN`rsTMo�z^apr^�sTMhi bRXcbCd_pr^nSm^9bCd_UROWQaSVsaKciv^Ft�pDivMobCXf^9OCZ¬£u­2º���­2½~�°� ð\QaSmµR�¢ ¶|
JLKNM�Z�ORd_dVO���S_XNU+^aMol±sTSVOWX x |�¥Y^nsTbRQns�^�saKcM�jNQTMo^aMhX�sTbCsaS_ORX{ORZ1£u­2º���­2½e�?��SVsaKÛb+�rSm^alh`c^a^aS_ORX{OCZ�SVsT^PQTMhdmb�saS_ORXf^nKNS_jc^

saO<�~Mhd_dV³®�]XNO���X�M$qrMolh`rsTbRtNdVMz^ajwMol$SV·flob�saS_ORX²g�[�Sm^a`cbCdFjcQaOWURQ�bCivivSVXNUfgwbRXc��QTbRjNSm��jNQTOCsTOCs�p]jNS_XNU�d_bRXNUR`fbCURM�^h|¬�]M�l±sTSVOWX x | x
S_XWsTQaOr�r`fl$Mo^AsTKNMhXvbCd_d]d_bRXNUR`cbRURM~l$ORXf^�sTQa`cl$sT^�XNMoMo�rM���Z�OWQAsTKNM��rM$·fXNS�sTSVOWXDORZfUWQTbRjNK1^Tl�KNMhi�b�s�bNg¢��KNMoQaM�bR^�^nM�l±saS_ORX x | ª��NMobCdm^
��SVsaK<bCd_d«saKNO�^nM/dmbCXcUR`cbRURM�l$ORXf^�sTQa`cl$sT^LXNMoMo�rM��zZ�OWQLsaKNM��NMol$dmbCQ�b�sTSVOWXPORZAUWQTbRjNK�M�`NMoQaS_Mo^LbRXc�PsaQ�bCXc^nZ�ORQTi�b�saS_ORXf^h|N�]M�l±saS_ORX
x |�¾�l�KcbRXNURM�^LsaKcM1Z�Orl$`f^�Z�QTORi�êT�]jwMolhS�·wlhb�sTSVOWXr³¶SVXr³®saKcM$³��]i�bCd_d_ì�bWl±saS_[]S�sTSVM�^2sTO+êT�rjfM�l$SV·flhbCsaS_ORXr³¶SVXN³�sTKNM$³¹¡²bRQaUWMoìvbRl$saS_[�SVsaS_Mo^og
S®| MW|FS�sPSVX�saQTOr�r`clhMo^zb»UWQTbRjNK*sTQTbRXc^nZ�ORQTivbCsaS_ORX�ivO]�N`NdVM	lhORXclhMhjrs�sTKcb�sPS�skSm^�XNORszpRMhskbCX�SVivjNd_MhivMoXWsTMo��jcbRQnszORZ�sTKNM
£u­2º���­2½~��jNQTORURQ�bCivivS_XNU	MhX][]S_QaOWXNivMhX�so|�JLKNMPdmb�sasaMoQDOWXNMkSm^�sTKNM°ivbRSVX�^n`ct�
�Mol$sDOCZI^nM�l±saS_ORX x | �N|��¶sT^DSVX�saMoX�saS_ORX*Sm^
saOkjNQaO�[]Sm�rM�saKcM�SVX�sTMhQTMo^nsaMo��QTMobW�rMhQ���SVsaK�bCX�SVivjNQTMo^T^aSVOWX°ORZ&saKNM�ênd_O�OW�PbRXc�PZ�MhMhdmì�ORZ9bRdVdAjNQTORURQ�bCivivS_XNUvMhX][]SVQTORXNivMoXWs
l$OWivjfOWXNMhX�sT^�bW^L�eModVd¬bW^LOCZ�saKNM/UWMhXNMoQTbCsaM��zjNQTOCsTOCs�p]jfM�^h|
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¸�QaSVsaS_XNU�bPlhORivjcbRl$s�lhORivjcbRQaSm^nOWX	OCZ~£u­2º���­2½e�<��S�sTK�QTMhdmb�sTMo�<�~ORQT��S_^�bPQTbCsaKNMoQ�l�KfbCd_dVMoXNURS_XNU¥
�OWt¬|�JLKNMhQTMvbCQTM�saO]O
i�bCX]pDbW^njwMol$sT^9��KcS_l�KvKcb¢[WMesTO�twMLsTbC�WMhXvS_XWsTO�bRlol$OR`cXWsu�N`NMLsaO/sTKNMLZËbRl$sFsaKfb�se£e­�º���­\½e�1S_^FbRXvORt�
�M�l±sn³¶ORQTS_MhX�saM��D�NbCsTb
ivOr�rMhd_SVXcU°dmbCXcUR`cbRURMRg«bkZ�ORQTivbRd9^njwMolhS�·flob�sTSVOWX�dmbCXNUW`cbCUWMRg«bk[]Sm^n`cbRd&jNQaOWURQ�bCivivSVXcUkdmbCXNUW`cbCUWMRg«bkivM$s�b°jNQaOWURQ�bCivivSVXcU
dmbCXNUW`cbCUWMDZ�OWQ1UWMhXNMoQTbCsaS_XNU	^nORZîs��~bRQaMvMoXNURS_XNMhMoQaS_XNU�sTO�OWd_^ogAbRXc�»ORXcM�M$qNbCivjNd_MzOCZ2b<UWQTbRjNK�saQ�bCXc^nZ�ORQTi�b�sTSVOWX�dmbCXNUW`cbCUWMR|
JLKNM�Z�OWdVd_O���SVXcU.^a`Ntc^aMol$saS_ORXc^�bRQaM�XNMo[RMhQasaKcMhd_Mo^T^~bRX°bCsnsTMhivjrs2sTOvlhO�[RMoQLbRdVd«sTKNMo^aM�bR^ajwMol±s�^h|

¦LØt§�Ø�× ¨ª©²é Ú�á�ÞFßcé�ã~«�¬ Þ�­E©G«aÚnèE®�ã9è0­°¯�Þußcé�ã/«±¨~ä�©v²�Úr³p²«ã�ÝNÚ�ÞeèA´1ã9èE®�µ\ã
®�©²Ü
JAQTbW�rS�sTSVOWXcbCd_d_p�`c^nM��P^nsaQT`cl$sa`NQTMo�°bCXcbRdVpr^aS_^LbRXc�P�NMo^aSVUWXPivM$sTKNOr�N^l� bW^uZ�OWQ�SVXf^�s�bCXclhM�sTKNOW^aM�jNQTORjwOW^aMo�zt]pkð�b�sTdVMopkbCXc�
£FS_QTtcbCS&� ð�£u�]©h «OWQuòFOW`NQ��rORX�� òFOR`f�Rµ¢ {� bR^e�eModVd«bR^eivORQTM\QTMolhMhX�sad_p��rMh[WMhd_ORjwMo��OWt�
�Mol$sn³¶ORQTSVMoXWsTMo��bRXcbCd_pr^nSm^ebRXc�z�rM�^nS_URX
ivM$sTKNOr�N^(� dVS_�RMDsaKcOW^aMDjNQTORjwOW^aMo��t]p�saKNM»êaJLKcQaMoM.}\i.S_URO�^aìP�~O�Orl�K�� �~O]OWµRª¢ ®gHY�bRlhORtc^aORX*� Y�bRlhµRª¢ ®g¬bRXc��­2`Ni1tcbR`NURK
� ­2�L½u¡²µcÀ� eOWQ�saKNO�^nM�jNQTORjwOW^aMo��t]p»�eOWdVMoi�bCX�M$sDbRd�|u���~}\�LµRª� �� ^a`��«MhQ/Z�QTORi¼saKNMzZËbRl±s/sTKcb�s1saKNMop��rO<XNORs1jwOW^T^nM�^a^
b»jNQTMolhS_^aMhd_p?�rMh·cXNM���^np]X�sTbCq?bCXf�{^nMoivbRX�saSmlh^o|uJLKNMhp�bCQTM<[RMoQap*`c^nMhZ�`Nd�Z�ORQk�rM�^alhQaS_tNS_XNU»saKcM	QaM�M�`NSVQTMhivMoXWs�^zbCXf�*sTKNM
bCQ�l�KNSVsaM�l±sa`cQaM�OCZ&b�^nORZîs��~bRQaM�^ap]^nsaMoiÁORX<bv^aMhivS�Z�OWQai�bRd�dVMo[RMhd®|N�~`rs�saKcMo^aM��rMo^Tl$QTSVjNsaS_ORXc^�lobCXNXNORs2tfM/`f^nM��kZ�OWQ�[RMoQaSVZ�p]SVXNU
l$MoQns�bCS_XPjcQaOWjfMoQnsTSVM�^LOCZ²sTKNM�^ap]^nsaMoi§`NXf�rMhQ2lhORXc^nsaQT`cl±sTSVOWX¬|
¨NOWQai�bRdW^ajfM�l$SV·flhbCsaS_ORX�dmbCXNUW`cbCUWMo^a��bW^�Z�OWQAMhqrbRivjNdVM��e��£9³¹¡�� �IQaO��W¾o ¶g�¡²bCQ�l�Kz� ��ð\µ x  ®g�ORQF¿�� ¦\S_dmµW¥¢ ¶� ORX/sTKNM~OCsaKcMhQ

KcbRXc��jfO�^a^aMo^T^�bPQTS_URORQTOR`f^nd_p<�rM$·cXcMo�»^np]X�sTbCq�bCXf��^aMhi�bRXWsTS_lo^h|�JLKNMop�^a`NjNjwORQas�saKNM�[WMhQTS�·flob�sTSVOWX�ORZeivOr�rMhd_Mo�»^ap]^nsaMoi
jNQTORjwMhQasaS_Mo^�ORQ9QTMhd_p/ORX.jNQTORjwMhQas�p/jfMoQT^aMhQT[]SVXcU�QTM$·cXcMhivMhX�s9OCZ«bCtc^nsaQ�bRl$s&^ajfM�l$SV·flhbCsaS_ORXc^&S_X�saO/l$OWXcl$QTM$sTMeS_ivjNd_MhivMhX�sTbCsaS_ORXc^o|
�~`rs\sTKNMhS_Q�`NXc�rMoQad_p]SVXcU�Z�ORQTi�bCd_S_^ai�^2OCZeKNM$sTMhQTORURMoXNMhOW`c^2bRdVUWMhtNQ�bR^og²�îs�p]jwMo�f�2jNQTMo�rSmlhbCsaM.lhbCdml$`cdVS®gfOWQ�^aM$s�saKNMoORQTp�bRQaM1XNOCs
sTbRSVd_ORQTMo�ksaO��LbCQ��N^~sTKNM1�rMh·cXNSVsaS_ORX�OCZ9URQ�bCjcKr³®d_S_�RM��Nb�s�b�^�sTQa`cl$sa`NQTMo^�bRXc�PsaKNMD^njwMolhS�·flob�sTSVOWX°ORZ�UWQTbRjNK°saQ�bCXc^nZ�ORQTi�b�sTSVOWXc^h|
JLKNMopzQaModVpkORX°i.OWQaM�UWMhXNMoQTbRd«�cb�sTb.ivOr�rMhdm^/��d_S_�RM�QaMod_bCsaS_ORXc^±�ebCXc�PQ�b�saKcMhQLdVO��L³¶d_Mh[RMod��Nb�s�bDivOr�rSVZ�p]SVXNU�OWjfMoQTbCsaS_ORXc^��ËdVS_�RM
S_Xc^nMoQns.sa`cjNdVM�S_X�saO�QTMhdmb�sTSVOWXw��g&OWX+saOWj*ORZ\��KNSml�K+saKcM��NMo^aSVQTMo�YUWQTbRjNK*�NbCsTb�ivO]�NMhd~saOWURM$sTKNMhQv��SVsaK�b�UWQTbRjNK+jcbCsnsaMoQaX
i�b�s�l�KNSVXcU�bCXf�»saQ�bCXc^nZ�ORQTi�b�sTSVOWXYi.M�l�KcbCXcS_^ai"KcbR^1saO�tfM�ênS_ivjNdVMoivMhX�saM��NìN|&}\^.b�lhORXc^aMUM�`NMoXcl$MWg�^aMhQTSVOW`c^�M��wOWQns�^DbRQaM
`NXc�NMhQL�~b¢pDsaOvl$OWi1tNS_XNM\saKNM�URQ�bCjcKNS_lobCdfXNOCs�b�saS_ORXf^uORZ²ORt�
�M�l±sa³®OWQaS_MhX�saM��vivO]�NMhd_SVXNU.dmbCXNUW`cbCUWMo^9Z�OWQ~�cb�sTbDbCXc�kORjwMhQ�b�sTSVOWX
ivOr�rMhd_SVXcU\jN`NQTjwOW^aMo^¬��SVsaK.^n`ctc^nMhsT^AOCZrZ�OWQai�bCd]^ajfM�l$SV·flhbCsaS_ORX�dmbCXNUW`cbCUWMo^�d_S_�RML¿&|�¨�S_QT^nsAQTMo^a`NdVsT^AOCZrsaKcS_^A�]SVXc�DbCQTMe�]p]X�saQTORj]p
���~¦�µRª� ®gwbzl$OWi1tNS_XcbCsaS_ORX�OCZe¿�bCXc�<­2`Ni1tcbR`NURK²ü ^�ivMhsaKNOr��ºI�	J�gfbR^��~Mhd_dAbW^��~b�s�bCd_p]^aSm^�� ¦2¸�µR�¢ ¶gfbzlhORiDtNSVXfb�saS_ORX�ORZ
¿�bCXc�	�eORd_Mhi�bRX¬ü ^LivMhsaKNOr��¨N`c^aS_ORX¬|
JLKNM/l$`cQaQTMhX�sad_pz�rMo[RMhd_ORjwMo�¸· S&� ¹eö���º�ù��Rö þ �VS ÿC»Aý S ÿ�Wcýhÿ ö �t	\�	¡&�I� ¨9�rµ]©� �Z�OWdVd_O��2^esaKNM�^TbCivM�saQ�bCSVsLORZ²sTKNOR`NUWK�sT^Lt]pOL�«MhQTS_XNU.b.^aOC³¹lhbCd_d_Mo�°º�t[
�Mol±s\�eORXf^�sTQTbRSVX�s�¡²bCXcUR`cbRURMD�¶º/�~¡��FZ�ORQ~sTKNM/�rM$·cXcS�sTSVOWXPORZ��rMoQaS_[RM��kb�sasaQTSVtc`rsaM�^~bRXc�PQaMod_bCsaS_ORXr³

^aKNSVjf^hg¬^nsTbCsaSmlvSVX�saMoURQTS�s�p	lhORXc^nsaQ�bCS_X�sT^IZ�OWQ�l$MhQasTbRSVX�ORt�
�M�l±s1lhd_bW^a^aMo^�bCXf��bW^a^aOrl$Smb�saS_ORXf^hg«ORQ/jcQaMh³�bRXc��jfO�^�s�l$OWXc�rSVsaS_ORXc^�ORZ
ivM$sTKNOr�N^h|rº/�~¡	^nsaS_dVdw^n`��«MhQ�^&Z�QTORi saKNM2ZËbRl±susaKcbCsuS�seKcbR^uXNMhSVsaKNMoQeb��~Mhd_d�³¹�rMh·cXNMo�v`cXc�rMhQTd_p�S_XNU�s�p]jwM\l$OWXcl$MojrsuXNOWQub�jNQTM$³
l$Sm^aM\^nMoi�bCX�saSmlh^F�NM$·cXNSVsaS_ORX²g�lhORivjcbCQ�bCtcdVM~saO�saKNM\s�p�jwM\bRXc��^nMoi�bCX�saSmlh^e�rM$·cXcS�sTSVOWXvZ�ORQebCsnsTQaS_tN`rsTM\bCXc�vjfb�saK�MhqrjNQaM�^a^aS_ORXc^
S_X�� �rl�KfµNÀ± ¶|A¨c`NQnsTKNMhQTivORQTMRg�XNMoS�sTKNMhQ�	\�	¡�XNORQ�SVsT^�jNQaM��rMolhMo^T^nOWQT^�QTMo^aORd_[RM.sTKNMkl$OWX�saQ�bR�rSml±sTSVOWX�twM$s��~MhMoXYQTbCsaKNMoQ/KNSVUWKr³
d_Mh[RMod�URQ�bCjNKcS_lobCd�XNORsTb�sTSVOWXc^~Z�ORQ2�NMo^aSVUWXNSVXcUv�cb�sTbv^nsaQT`cl±sT`NQTMo^�bCXf�PQ�b�sTKNMhQ�d_O��L³¶dVMo[RMhdwsTM$q]sn³¶ORQTSVMoX�saMo�PivMobRXc^~Z�ORQ\�NM$·cXNS_XNU
saKcM°M��wM�l±s�^vOCZI^aS_XNURd_MPOWt�
�Mol$sn³¶ivO]�NS�Z�p]S_XNU�ivMhsaKNOr�N^o|F}ï·cQT^nsvjNQaOWjfO�^abRd~Z�ORQ�^njwMolhS�Z�p]S_XNU�ORt�
�M�l±s�tfMoKcb¢[]SVOWQT^DtcbW^nM��+ORX
b°URQ�bCjNKcS_lobCd�XNOCs�b�saS_ORX�Sm^�jN`NtNd_S_^aKNM���S_X�� ¼/ðI�~��µR�¢ ¶|²JLKNM�bC`NsaKNOWQT^IOCZesaKNSm^�jcbRjfMoQ�^a`NUWURMo^nsIsaKNM�`c^TbCUWMDORZ~^aXcbCjf^nKNORsT^
��OWt�
�Mol$s��rS_bRURQ�bCi�^±�2bW^�jNQaMh³2bCXc��jwOW^nsTl$OWXc�rSVsaS_ORXc^IORZ~OWjfMoQTbCsaS_ORXc^o|¬�]`cl�K»bPjfbCS_QIORZ~jcQaMh³�bRXc��jfO�^�sa³¶^aXcbCjf^nKNORsT^�l$OWivMo^
[RMoQapzlhdVO�^nMIsTOvsaKNM��rMh·cXNSVsaS_ORX�OCZ&b.URQ�bCjNKPsaQ�bCXc^nZ�ORQTi�b�sTSVOWXkQT`NdVMWgr��S�sTKNOR`Ns2Kcb¢[]SVXNUvSVsT^LjNQTMolhS_^aMhd_pk�rMh·cXNM��°^aMhi�bRXWsTS_lo^h|

¦LØt§�Øt§ ½�ÚaÜ�µ2ã~«�¾�µ(«i©À¿�Á»ã9ÜÂ©v­ÄÃ�ßNÞ�®Fßcã&é é Únè0®Å´1ã&è0®�µ2ã/®�©AÜ
�eKcbRXNURS_XNU�OR`cQ2Z�Orl$`c^2Z�QaOWi3^ajwMol$SV·flob�saS_ORX<OWQ\ivOr�rMhd_S_XNUkbRl$saS_[]S�sTSVM�^�saOkdVO��~MhQa³®d_Mh[WMhd�jNQTORUWQTbRivi.S_XNU�bRl$saS_[]S�sTSVM�^2�~M�Kcb¢[RM
saODQaMoUWbRQT�DsaKfb�s�lhb�sTMhUWORQTp1OCZ¬[]Sm^n`fbCdwjNQaOWURQ�bCivivSVXcU/d_bRXNUR`cbRURM�^9��KNSml�Kkl$OWXWs�bCS_Xc^ubRdVdwURQ�bCjcKvsaQ�bCXc^nZ�ORQTi�b�saS_ORX�dmbCXcUR`cbRURMo^
bR^�bv^ajfM�l$SmbCd¬^a`Nt«l$dmbR^T^h|NJLKNM�^nM�bRQaM�saKcM/Qa`Nd_M$³¶tcbW^nM��k[]Sm^n`cbRd�jNQTORURQ�bCivivS_XNU1dmbCXNUW`cbCUWMo^o|
¦�S_^aQaMoUWbRQT�rS_XNUvMobRQad_pkUWQTbRjNKPsaQ�bCXc^nZ�ORQTi�b�saS_ORX�dmbCXNUW`cbCUWMo^�^a`cl�K<bR^�}\�	�~��J\�C� OWQ\£u¡A}\¤�¥R¦íOW`NQ2KNSm^�sTORQTpkORZ ���mõ Wcý�þ

ú Wrþ ö�R1� ý õhö�� � úaù ÿ ú ý �T���VS ÿ/þVý S ÿLWcýoÿ ö$õ ^nsTbCQasT^A^nOWivM9pRMobRQT^¬d_bCsaMhQ²ORX/��SVsaK1^apr^�sTMhi�^¬d_SV�WMu�~��J�£F�a�~J�� ¨c`NQ�µNÀ± ¶g¢�eKNMoi�J²Q�bCS_Xc^� �~¡Aµ x  ¶gH¼�Sm�c�]S_i�� �c�L�rµCªC ®g¬´FbRivjNSVQTM<� ��l$��µW¾¢ ®g¬bRXc��£uS_l$saOWQaSmbCdÆYWbRX]`c^D� ¼��rµ y  ®|¬}\dVduOCZusTKNMhi�g¬MhqNl$MhjNs/£uS_l$saOWQaSmbCdÆYWbRX]`c^hg
twMhd_ORXNU�sTO�saKNM\lob�sTMhUROWQap/ORZ ���TùLSPúTö � ú���÷t�VS ÿDþVý S ÿ�Wcýhÿ ö±õ |WJLKcMhS_QF`NXc�rMoQad_p]SVXcU/��XcO���dVM��rURMLtcbW^nM�Sm^9XNORsub/^nMhsuOCZwZËbRl$sT^9��SVsaKb�^n`cjfMoQaS_ivjfO�^nM���UWQTbRjNKNSmlhbCd�QTMhjNQTMo^aMhX�sTbCsaS_ORX¬g«tN`Ns1bks��~OC³¹�rS_ivMhXc^aSVOWXcbCd�jNSml±sT`NQaMWg�`c^a`cbCd_dVp�lhbCd_d_Mo���eOWQa�r^ajcbRlhM1ORQ�UWQaSm��g
��SVsaK�ORQ���SVsaKNOW`rs\bCX°`NXc�NMhQTdVp]S_XNUvdVOWURSmlhbCd«S_X�saMhQTjNQTM$s�b�saS_ORX²|



xRy Ñ/.0,��v%\Ð��vÕ
%���,��uÒ/Ó���ÒE,�'

}2d_dAsaKNM�^nM�dmbCXcUR`cbRURMo^\bR�rKNMoQaM�sTOzsTKNMD^aSVivjNd_M úaö���ù ÿ S&��Çoö�R¶õhö þ ö��o÷tRnö_�]ö�� W ÷¶ö i.Or�rModAORZ9Qa`Nd_M$³¶tcbW^nM���d_bRXNUR`cbRURM�^h|N¦�Mo^ajNSVsaMsaKcMhS_QvlhORivivORX?M$qrMolh`rsaS_ORX?i.Or�rMod�g9[]Sm^n`fbCdLQa`cdVMh³®tcbW^nM��YdmbCXNUW`cbCUWMo^.�rS��«MhQ.Z�QTORi M�bRl�K*ORsaKNMoQv��S�sTK?QTMo^ajfM�l±s.saO�i�bCX]p
bR^ajwMol±s�^LdVS_�RMIsTKNM�^�sTQa`fl±sa`cQaM�OCZ�saKcMhS_Q2�eOWQa�r^ajcbRlhMRgWsaKNM��NM$sTbRSVdm^LOCZ�saKcM/jcb�sasaMhQTX°ivbCsTl�KNS_XNUvjNQTOrl$Mo^T^ogNbCXc�°^nOvOWX¬�

Ì �¹Xv�~��J�£u�a�~J¯� ¨N`NQ�µNÀ$ c�eOWQa�r^ajcbRlhMo^&bR^F�eModVdcbW^F¡²ðI�vbCXc�v­2ðI�.OCZ«Qa`cdVM�^FbCQTM2^nS_ivjNd_M�jNS�qrModcURQTSm�N^�ÈCb�QT`Nd_M�i�b�sTl�KcMo^bCX1bRQaM�b�OCZrsTKNMe�~ORQT�r^njfbRl$M9��KcS_l�K�Sm^�S_�NMhX�saSmlhbRdRsTO\SVsT^&¡²ðI�/b�ZîsTMhQ�URMhOWivM$saQTSmlFQTM$ÎcM�l±saS_ORX�bRXc��QTOCs�b�sTSVOWX/ORjwMhQ�b�saS_ORXf^h|
JLKNM/^npr^nsaMhi3�rO]Mo^LXNORs2^n`NjcjfOWQns2ivOr�rMhd_S_XNUvOCZ&KNSVUWKNMhQa³¶dVMo[RMhd«MoXWsTS�sTSVM�^h|

Ì ¼�S_�c�rSViç� �c�L�rµCªC «`f^nM�^u�rS��wMoQaMoX�ses�p]jwMo^eOCZ¬Sml$ORXf^FS_Xc^�sTMobW��OCZ²bD^nS_XNURd_M2s�p]jwM\ORZ¬jNS�qrMod«bW^FUWQaSm�vMhX�saQTS_Mo^o|W�¶s�^ui�b�s�l�Kr³
SVXNU�jNQTOrl$Mo^T^.�rO]Mo^.XNOCsvS_X�[WORd_[RMzUWMhOWi.MhsaQTS_lPQTM$ÎcM�l±saS_ORX?bCXc�*QaORsTb�sTSVOWX+ORjwMhQ�b�sTSVOWXc^ogAtN`Ns�^a`NjNjwORQasT^vbRtc^�sTQTbWl±sTSVOWX
t�p�ivMobRXc^�OCZ�^a`Nt«l$dmbR^T^nS_XNUc|~}çivORQTM	URMoXNMhQ�bCd\S_lhORX{S_X�bYQa`cdVMWü ^P¡²ð���i�bCsTl�KNM�^kbCX]p?i.OWQaM�^njwMolhS�·fl	S_lhORX{ORX
saKNM��~ORQT�]^ajcbWl$MR|���l$OWXc^.i�b¢pYjfO�^a^aMo^T^.jNQaOWjfMoQnsTSVM�^���d_SV�WM�^aS_ÊhM¢�DbRXc�+QT`Nd_Mo^vi�b¢pNM�`NMhQTp+bCXc�?i�bCXNS_jN`Ndmb�sTM°saKNM�^nM
jNQaOWjfMoQnsTSVM�^h|

Ì ´FbCivjNS_QaMY� �	l$��µ�¾¢ \Sm^zbCXcOCsaKcMhQz^nsaMhj�Z�`cQnsTKNMhQzOWX�Z�QaOWi�saKcM	^nS_ivjNdVM��Nb�s�b�ivOr�rMod\OCZ�tNSVski�b�sTQaSVqrMo^.saOYd_ORUWS_lobCd
URQ�bCjNK�^nsaQT`cl$sa`NQTMo^o|f�¶s�bW�N�N^�saKNM�lhORXclhMhjrs�OCZebRtc^nsaQ�bRl±s�^njfb�saSmbCd&QTMhdmb�sTSVOWXc^nKcSVjc^E� d_SV�WM�êabRtfO�[WMoì�� bRXc�	d_ORUWS_lobCd
l$ORXcXNMol$saS_ORXc^DtfMhs��eMoMhX+Sml$OWXc^1saO�saKNM°jN`NQTMPSml$OWX+QTMh��QTS�sTSVXNU�l$OWXcl$MojrsDORZ(¼�S_�f�]SVi�|&�¶svS_^og�saKNMoQaMhZ�ORQTMRg�XNO�d_ORXNUWMhQ
XNMolhMo^T^abRQapksaOk��QTSVsaM1X��rS��wMoQaMoXWsIQa`cdVM�^2Z�OWQ�jNQTOrl$M�^a^aSVXcUkbCd_dAjfbCS_QT^\OCZuSml$OWXc^2��KNSml�K�bRQaMkÀ�saOPX�UWQaSm��`NXNSVsT^�bCtwO�[RM
MobRl�KPOCsTKNMhQ�|

Ì �eKNMhi�JAQTbRSVXc^I� �~¡Aµ x  ¶g�·cXcbRdVd_pRgrSm^Lb1�]S_Xc�zORZ²ivS_^T^nS_XNU.dVS_XN�ztwM$s��~MhMoXkjN`cQaMIS_lhORXPQaMo��QaSVsaS_XNU1dmbCXcUR`cbRURMo^~bCXf�zURQ�bCjcKQaMo��QaSVsaS_XNU°d_bRXNUR`cbRURM�^hg«��KNSml�K�bRQaMvXNO�d_ORXNUWMhQ�^aMhXc^aSVsaS_[RM.saO�URMoORivM$sTQaSmlDQaMod_bCsaS_ORXc^�ORZeQTMhUWbRQT�NMo�	OWt�
�Mol$sT^o|��¶s�i�b�³
XNSVjc`Nd_bCsaM�^DUWQTbRjNKNSmlhbRdeOWt�
�Mol$sT^.dVS_�RM�twO¢qrMo^.bCXc�?dVS_XNM�^�bCXc�*QaMoUWbCQ��N^DORXNd_p»s��~O�s�p]jwMo^.OCZ�^njcbCsaSmbCdLQTMhdmb�saS_ORXf^nKNS_jc^
tfMhs��eMoMhX?saKNMoi°�el$ORXcXNMol$sT^�bCXf��lhORX�sTbRSVXf^h|&�¶szSm^.saKNMoQaMhZ�ORQTM°XcO�d_ORXcURMhQ��~Mhd_dV³¶^a`NSVsaMo�*Z�ORQ�i�bRXNSVjc`Nd_bCsaS_XNU»ORt�
�M�l±s
QaMojNQaM�^nMoX�sTb�sTSVOWXc^o|

�eORivjcbRQaS_XNU	£e­�º���­\½e����S�sTKYsaKcOW^aMkQT`NdVMh³®tfbR^aMo��[]S_^a`cbCded_bRXNUR`fbCURM�^�SVX�sTQaOr�r`clhMo�+bRtfO�[WM��eMkKcb¢[RM�sTO�^nsTb�sTM�saKfb�s
dmbCXNUW`cbCUWMo^�d_SV�WMD�~��J�£F�a�~J � ¨N`NQ�µNÀ$ �OWQ��eKNMoivJAQ�bCS_Xc^1� �L¡²µ x  AZ�Orl$`f^\OWX<ivbRXNS_jN`Ndmb�saS_ORX�OCZu�NbCsTb�OWXNdVpW|w½u[RMoX<´FbCivjNS_QaM
� �	l$��µ�¾� ���SVsaK�S�s�^�l$dmbR^T^2KNS_MhQ�bCQ�l�KNS_Mo^2bRXc�<Sml$ORX�QaMo��QaSVsaS_XNUzQT`Nd_Mo^Il$ORivM�^\��SVsaKNOW`rsIbkQaS_URSm��s�p]jwMDl$OWXcl$MojrsIbRXc�<��SVsaKNOW`rs
bCX]p�s�p]jwM2l�KNMol��]S_XNU\sTO]ORdm^h|�JLKNMoQaMhZ�ORQTMRg�bCd_d]saKNM�^nM�^apr^�sTMhi�^&jfO�^�sTjfOWXNMLQaM�l$OWURXNSVsaS_ORXDOCZfjcQaOWURQ�bCivivSVXNU�MhQTQaOWQT^²saO�QT`NX�saS_ivMR|
¸{SVsaK+QTMo^ajfM�l±s�sTO	SVsT^�UWQTbRjNK»s�p]jfMP�rM$·cXcS�sTSVOWX*lhbRjcbCtNS_d_S�sTSVM�^hg²£e­2º���­2½e��Sm^�ivORQTMk^aSVivS_d_bRQ/saO	[]Sm^n`fbCde�cb�sTbRtcbR^aM�jNQTOC³
URQ�bCivivS_XNU�d_bRXNUR`fbCURM�^�^n`fl�K�bW^���º/ºI¦Á� £u�L}�Â9µW¥� ¶|f�~`rs�saKNM�^nM�dmbCXcUR`cbRURMo^LKfb¢[RM/d_Mo^T^�M$qrjNQTMo^T^nS_[RM�jcbCsnsTMhQTX<ivbCsTl�KNS_XNU
bCXf�YQaMojNdmbRl$S_XNU�lhORXc^nsaQT`cl$sT^o|�¨c`NQnsTKNMhQTivORQTMRg�XNMhSVsaKcMhQDsaKNM�bCtwO�[RMzivMoXWsTSVOWXNMo�+d_bRXNUR`cbRURM�^�XNOWQ¥�>saO�saKNM°tfM�^�svOCZ2OW`NQ
�]XNO���d_Mo�rUWM0� bRX]pkOCsTKNMhQ�[]Sm^n`fbCd�QT`NdVMh³®OWQaS_MhX�sTMo�zdmbCXcUR`cbRURM�OL�«MhQ�^LXNORXf�rM$sTMhQTi.S_XNSm^�sTS_lobCd_dVpk�eOWQa�]S_XNU.lhORX�saQTORd�^nsaQT`cl±sT`NQTMo^
saOWURMhsaKNMoQ���S�sTKPsTKNM�bCtcSVd_S�s�pzsaO�tcbWl��WsTQTbWl��vOR`rs2ORZ��rM�bR�]³¶MhXc�c^LOCZ&dVOrlhbRdVd_p�ZËbRSVd_SVXcU.QT`Nd_M$³¹bCjNjcdVSmlhbCsaS_ORXP^nsaMojc^o|

¦LØt§�Øt¦ â{ßNã&ä�å¼æDßcã&è�Ü�áTÞußcé�ãAÝNÚnÞuè\ÜYã9è(­°¬É©�Ýrã+Ã�ßNÞ�®FßNã9é é Únè0®ôæ.Þ~Þl«nÜ
�eKcbRXNURS_XNU°OR`NQIZ�Orl$`c^�Z�QTORi ´Ið\¡�dmbCXNUW`cbCUWMo^IbCXc��[�Sm^a`cbCd&jNQTORUWQTbRi.ivS_XNUkdmbCXcUR`cbRURMo^2saO°Z�ORQTi�bCd_S_^ai�^�bCXc��i.MhsTb°jNQTOC³
URQ�bCivivS_XNU<saO]OWd_^og²��KNSml�K*bRQaMz`f^nM���Z�ORQDsaKNM°l$ORXf^�sTQa`cl$saS_ORXYORZ\^nORZîs��~bRQaM�MoXNURS_XNMhMoQaS_XNU�sTO�OWd_^DORQ.l$OWi.jcSVd_MhQ�^hgA�eMPl$ORivM
bRlhQaO�^a^ub�snsTQaS_tN`rsTM2URQ�bCivi�bCQ�^FbRXc�.saQTMhM\saQ�bCXc^nZ�ORQTi�b�saS_ORX�^apr^�sTMhi�^h|W¸�ModVdV³¶��XcO���XvsaO]ORdm^FS_X�saKcS_^~bCQTMob/bRQaMI�~£~�N��� ­&J��W�� 
bCXf��£~�N� � ���r�R�¢ ¶|¬­2bCsaKNMoQIQTMolhMhX�sad_p�bPX]`Ni1twMhQ/ORZ~^aOCZîs��LbCQTM1MhXcURS_XNMhMoQaS_XNUPsaO]ORd9OWQ�lhORivjNS_dVMoQ/l$ORXf^�sTQa`cl$saS_ORX�jNQTOL
�Mol$sT^
bCtfbCXc�rOWXNMo�?sTKNM	Q�b�saKcMhQzQTMo^nsaQTS_l$saS_[RM	�NbCsTb»ivOr�rMhd�OCZ�b�sasaQTSVtc`rsaM���saQTMhMo^z`c^nM���SVX�sTKNMo^aM�^apr^�sTMhi�^zbCXf�{bR�rOWjrsaM��*sTKNM
URQ�bCjcKr³®tfbR^aMo�kbRjNjNQTOWbWl�KzOCZ�saKNM/��£~�r½u¤���£e­�º���­\½e�vjNQTOL
�M�l±s�� ¤\bCU�µR�� ¶�

Ì JLKNM�K]p]jwMhQTURQ�bCjNKzUWQTbRivivbRQutcbW^nM��k^apr^�sTMhiÁ¦�S_b��IMhX��ËjNQTMo^aMhX�saM��zS_XP[�bCQTS_OR`c^~^�s�bCUWMo^eOCZA�rMo[RModVOWjNivMhX�sLbCs~´I¡Fü µ x
saKNQTOR`NUWKk´I¡Fü µR���±gNURMoXNMhQ�b�sTMo^Ll$OWivjNdVMhsaM�[]S_^a`cbRd�jNQaOWURQ�bCivivSVXcUDMoX�[]S_QaOWXNivMhX�sT^o|

Ì JLKNM1^ap]^nsaMoi �IMoXf��½u�	S_^\jNQaM�^nMoX�saMo�°Z�OWQ2sTKNM�·cQ�^ns2saS_ivMDb�sI´�¡uü µW�zbCXc��tc`NSVdVs�OWX�saOWj	OCZ&saKcM1URMoXNMhQ�bCd²jN`NQTjfO�^nM
URQ�bCjNK�sTQTbRXc^�Z�OWQai�bCsaS_ORX1^apr^�sTMhi�}2�/�.|��¶s�Sm^&b2[]Sm^n`cbRdWM��rSVsaORQ&UWMhXNMoQTbCsaORQA��KNSml�K1l$OWi1tNS_XNMo^�UWQTbRjNK�saQ�bCXc^nZ�ORQTi�b�sTSVOWX
��S�sTK�lhORXc^nsaQ�bCS_X�sL^aORd_[]SVXcUDsTMol�KNXcORd_ORURpvZ�OWQ2l$OWi.jc`rsaS_XNU.saKNM/dmb¢pROW`rs�OCZ�[�Sm^a`cbCd¬^aMhX�saMoXcl$M�^h|

Ì º�jrsaS_ivS�q	Sm^�bzjNQTORUWQTbRiïOWjrsaS_ivSVÊoMhQ�URMoXNMhQ�b�sTORQ�gc��KNSml�K�QTMhd_SVM�^\OWX�QTMo^nsaQTS_l$saM���l$dmbR^T^aMo^2ORZuURQ�bCjcK<saQ�bCXc^nZ�ORQTi�b�sTSVOWX
^npr^nsaMhi�^~Z�OWQ2URMoXNMhQ�b�sTSVXNUvM�K�lhSVMoX�sad_pk�~ORQT��S_XNUvjNQTORUWQTbRi �Ë�NbCsTb.ÎcO����~bRXcbCd_p]ÊhMhQ�^LbCXc�°jNQTORUWQTbRi saQ�bCXc^nZ�ORQTi�b�sTSVOWX
saO]ORdm^/� }0ÊRi�µR�� ®|
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}2d_dwsaKNM�^nM�^ap]^nsaMoi�^e�~MhQTM��NMo^aSVUWXNMo�kKcb¢[]SVXNUDQTbCsaKNMoQ~^ajwMol$SV·fl�jN`NQTjfO�^nM�^uS_X°i.S_Xc�kSVXc^nsaM�bR�kOCZ²twMhS_XNUvURMoXNMhQ�bCdfjN`NQTjfO�^nM
URQ�bCjcKksTQTbRXc^�Z�OWQai�bCsaS_ORXkdmbCXcUR`cbRURMo^L^a`cl�K<bR^2£e­2º���­2½e����ORQ2saKNMª
�`c^ns��rMo[RModVOWjfM��°^apr^�sTMhi§}2�/� ivMhX�sTSVOWXNMo��bCtwO�[RM���|
¨NOWQ\Z�`cQnsTKNMhQ��rM$s�bCS_d_^Il$OWXcl$MoQaXcSVXNUzsaKNM�^nM.URQ�bCjNK�sTQTbRXc^nZ�ORQTivbCsaS_ORX°saO]OWd_^IbCXc�<saKNMoSVQ/l$OWivjcbCQTS_^aORX���SVsaK�£u­2º���­2½e�PsTKNM
QTMobR�NMhQIS_^�QTM$Z�MoQaQTMo�	saOPsaKNM.Z�ORQasaKfl$ORivS_XNU<¥�Xc��[ROWdV`NivM.OCZesaKNM»êað�bCXc�NtfO]OR�<OWX»�IQ�bCjcK��IQ�bCivi�bCQ�^�bRXc�»�eOWivjN`rsaS_XNU
t]pP�IQ�bCjNK�J²Q�bCXf^�Z�OWQai�b�sTSVOWXcì°� ­�OWÊoµWµ� ²ORQLsTKNM/¸{¸{¸�³®jfbCURM�� 	\­2¡AµR�C ®|

>v��> 5879'�:<;J¡ZDe;�0\EG'IH&' '�,�4¤Ë8027F!�ÌD024 5879'�:<;Í£ô79BD:�027�H9!$02#

JLKNSm^u^aMol$saS_ORXvSVX�sTQaOr�r`clhMo^&sTKNM2tcbW^nSmlLMhd_MhivMoXWs�^9Z�OWQu�rM$·fXNSVXcU1l$dmbR^T^nM�^&OCZ�URQ�bCjcKc^h|��¶sL^�s�bCQasT^&��SVsaK�sTKNM2Mhq]jcd_bRXcb�sTSVOWX.ORZfsTKNM
l�KcbRjrsaMoQoü ^�Qa`cXNXNS_XNU�M$qNbCivjNd_MvSVXY^a`Ntc^aMol±sTSVOWX x | x |VÀWg¬b°i.Or�rSV·cM���[WMhQ�^nS_ORX�OCZ~saKNM�d_S_tNQTbRQap<S_XrZ�OWQai�b�sTSVOWX�^apr^�sTMhi��tÎ{Ï�Ðr�
lhbW^nM°^�sT`c�rpYS_X¯� ½u£eµR�� ¶|9�IQ�bCjcK?^Tl�KNMhi�b�s�b�� SVX*saKNM<^aMhXc^aMkORZ�l$OWXcl$Mojrsa`fbCdL�Nb�s�bCtcbW^nM°^al�KNMoi�b�sTb�� SVX�saQTOr�r`clhMPbCd_d
XNMoMo�rM���s�p]jfM�^�ORZFXNOr�rMo^IbCXf�<Mo�rUWMo^.�Ël$Z�|w^a`Ntc^aMol$saS_ORX x | x | ¥���bR^\�eModVd&bR^\saKcMhS_QIbW^a^aOrl$Smb�saM��<b�sasaQTSVtN`NsaMo^.�Ël$Z�|�^n`Ntf^nM�l±saS_ORX
x | x |�¾�bCXf� x | x | ���&bRXc��^�s�b�sTS_l�S_X�saMoURQTS�s�pvl$OWXc^�sTQTbRSVX�s�^2�Ël$Z�|�^a`Ntc^aMol$saS_ORX x | x | ���±|RJLKNMI�rM$·cXcS�sTSVOWXzOCZ¬bCjcjNQaOWjNQTS_bCsaM2b�sasaQTSVtc`rsaM
�NbCsTb�s�p�jwMo^vSm^vOR`NsT^aS_�rMPsaKcM�^Tl$OWjfM�ORZ�£u­2º���­2½~�+bCXf�*�rModVMoUWb�sTMo�*saO�S�s�^»ênKNO�^�s�ì�jcQaOWURQ�bCivivSVXNU�d_bRXNUR`cbRURM<�ç�Ël$Z�|
^a`Ntc^aMol±sTSVOWX x | x | ª]�±|w£e­2º���­2½e��SVsT^aMhdVZe�]XNO��2^\ORXNd_p	bzX]`NiDtfMoQ�OCZujNQTS_i.SVsaS_[RMv�NbCsTb�s�p]jwMo^�bCXf��bCd_d_O��2^�saKcM.�rMh·cXNSVsaS_ORX
OCZ&XNMo��Z�`NXcl$saS_ORXc^2O�[RMhQ~sTKNMo^aM��Nb�s�bDs�p�jwMo^�bRXc�PsaKNMoSVQ2bWlhlhMo^T^LORjwMhQ�b�saS_ORXf^I��l±Z�|c^a`Ntc^aMol$saS_ORX x | x | x �±|

¦LØt¦�Ø�× æ�åE©Ñ¾�µ\è�è\ÚaèE®ÓÒ)Ô�ã9é�ä(«1©¯ã9è0­°Õ�ÖÂ×�ØÙÒ â�ßNã&äIå\Ü
�<Or�rModVS_XNU�saKNM	�cb�sTb�^nsaQT`cl±sT`NQaM�^�bCXc�?ORjwMhQ�b�sTSVOWXc^.OCZ�saKNM-Î{ÏLÐ»�Nb�s�bCtcbW^nM°Sm^vORXNM�OCZ�saKNM	^nsTbRXc�NbRQT�?lhbR^aM�^�sT`c�rS_Mo^�ORZ
saKcMz^nORZîs��~bRQaMvMhXcURS_XNMhMoQaS_XNU<bCXc��saKcMk�Nb�s�bCtcbW^nMvi�bCXfbCURMoivMhX�s/dVSVsaMoQTbCsa`NQTMR|H	�^nS_XNU�saKcM±	\�	¡��NS_bRURQ�bCi�^IOCZ/� ½e£uµR�� ~bR^
b	^nsTbRQnsTSVXNU<jwORS_X�sogA�eMz��S_d_du`c^aM�saKcMk�Nb�s�b<^�sTQa`fl±sa`cQaM�^1bCXf��sTKNMkOWjfMoQTbCsaS_ORXc^�OCZ�b<dVS_tNQ�bCQTp��NbCsTbRtcbR^aMzbR^/OW`NQ�QT`NXNXNS_XNU
M$qNbRi.jcdVMWg]saO]Oc|
¨�SVQ�^ns�ORZLbRdVd9�~MvKcb¢[RM.sTO�lhd_bRQaSVZ�p	��KcbCs��]SVXc��ORZ~S_XrZ�ORQTi�b�sTSVOWX�KcbW^IsaO�twMz^�sTORQTMo��SVXYb°OR`NQ/d_S_tNQTbRQap	�cb�sTbRtcbR^aM�bCXc�

KNO���saKcS_^~S_XrZ�ORQTi�b�saS_ORX�KfbR^9sTO1twM\MoXcl$Or�rM���`c^aSVXNU1saKNMI�Nb�s�b/ivOr�rMhd«OCZvÚ(Û úaö��o÷®ö���ÜHÝI÷®÷Ëú���� W ÷¶ö���ÜÀÞ�ù��Rö ý S{� � � ÿ ö þVý ��ö þ ö��ÿ ú ý�� ø�õ |rJLKNMo^aM\UWQTbRjNKc^ubRQaM�^nOWi.MhsaS_ivMo^ulobCd_dVM��z¦���}\¤\½?URQ�bCjcKc^h|WJLKNMhp�l$OWX�sTbCS_XkbCsnsaQTS_tN`rsaM���dmbCtwMhd_Mo��XNOr�rM�^uS_Xc^nsaM�bR��ORZl$dmbR^T^aS�·cM��)	��	¡»ORt[
�Mol±s�^�bCXc�°�rS_QaM�l±sTMo�°d_bRtfModVM��kM��rURM�^LSVXf^�sTMobR�°ORZAtNS_XcbCQTpZ	��	¡YbR^T^nOrlhS_bCsaS_ORXc^~twM$s��~MhMhX°ORt[
�Mol±s�^h|
¤2Or�rMISm�rMhX�saSV·cMoQT^~OCZ�¦\��}�¤\½�URQ�bCjNKf^ebRdVd_O��{ORXNM�saOv�rSm^�sTSVXcUR`NSm^nKPtfMhs��eMoMhXPXNOr�rMo^~��KNSml�KkKcb¢[WM2sTKNM/^abRi.MIdmbCtwMhd�bCXc�

MUM�`cbRd¬b�sasaQTSVtN`NsaM�[�bCd_`NM�^h|NJLKNMoQaM/Sm^�XNO�^aSVivS_d_bRQ\l$OWXcl$Mojrs�OCZ&Mo�rUWM/S_�NMhX�saSV·cMhQ�^ogrS�| MR|fMo�rUWMo^�bCQTMIsaQTMobCsaMo�°bR^�saQTSVjNd_Mo^LORZAsTKNM
Z�ORQTi �Ë^aOR`NQ�l$M2XcO]�NM\Sm�rMhX�saSV·cMoQog�Mo�rUWM2dmbCtwMhd®gRs�bCQTURM$seXNOr�rM\Sm�rMhX�sTS�·cMoQ±�±|�}�^eb1l$ORXf^nM�MW`cMhXclhMRgRSVseSm^eXNOCs~jfO�^a^aSVtcdVM�sTODlhQaM�b�saM
s��~Ov�NS��«MhQTMhX�s2Mo�NURMo^~twM$s��~MhMoXPs��~OvXNOr�rMo^L��KcS_l�K�Kcb¢[WM\sTKNM�^abRivMIdmbCtwMhdAbCXc�°�rS_QaM�l±saS_ORX²|

5: Series

title = “Handbook of Graph Grammars”
editors = {“G. Rozenberg”, … }
authors = {}

6: Book

title = “Vol I: Foundations”
editors = {“G. Rozenberg”, … }
authors = {}

1: LendingLibrary 2: ReferenceLibrary

10: Item

id = 190693
loanDate = 17.3.98

9: Item

id = 030861
loanDate = nil

3: Borrower

name = “Hannah”

7: Book

title = “Vol II: Specifications and …”
editors = {“G. Rozenberg”, … }
authors = {}

4: Borrower

name = “Timo”

subtitlesubtitle

8: Book

title = “Sommertime in the Big Woods”
editors = { }
authors = {“Laura Ingalls Wilder”, … }

11: Item

id = 020457
loanDate = nil

borrowsborrows

has

has

ownsowns
owns

id = 001006 id = 001007

id = 000001 id = 000002
bookLimit = 5 bookLimit = 0

has

¨�SVUW`NQaM x |VÀW�]��bCXNS_jN`Ndmb�sTSVXNU�jcQaM�l$Mo�NMhXclhMIXcM$s��~ORQT�]^e��SVsaK<URQ�bCjcKzsaQ�bCXf^�Z�OWQai�b�sTSVOWXc^o|
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JLKNMDURQ�bCjNK	ORZ9·cUR`cQaM x |_ÀD�rSm^�sTSVXcUR`NSm^nKcMo^E� S_X�bWlhlhORQ��NbCXclhM���SVsaK?� ½u£eµR�� 
� tfMhs��eMoMhX�jc`NtNd_S_^aKNMo�-ß\à¶àÂáPsaSVsad_Mo^IORX
ORXcMDKcbRXc��bCXc��b¢[�bCS_d_bRtNdVM)Ïcâ�ãcä�S_Xc^�s�bCXclhMo^IOCZesaKNM�^nM.sTS�sTdVM�^�ORX	sTKNMvOCsTKNMhQ/KcbRXc��|�JLKNMvURMoXNMhQ�bCd�S_XrZ�ORQTi�b�saS_ORX�bCtwOR`rs�b
l$MoQns�bCS_X	twO�OW��saSVsad_M.lhORXc^aSm^�s�^\ORZuS�s�^pâ{åcâ\æ¶ãvsTM$q]sog¬bkjfO�^a^aSVtcdVp�Mhivjrs�p	^aM$s�OCZªçLè�â¶é\àÂê&ërgcbRXc�	bPjfO�^a^aS_tNdVp�Moi.jNs�p	^nMhsIORZ
ã¶ì{å�â[àÂê{ër|N}\�N�rSVsaS_ORXfbCd_dVp°XNMhM��rMo�<bCsnsTQaS_tN`rsTM�·cMod_�N^2Z�ORQ�jN`NtNd_S_^aKNMoQogf�n�r�L¤íX]`Ni1twMhQ�gfbRXc�<^aOvZ�ORQasaK<Kcb¢[WM�tfMoMhX<OWi.SVsnsTMo�
�r`NMzsaO<dmbRl��	ORZL^ajcbRlhMR|²}�^a^aOrl$Smb�sTMo�íÏcâ�ãcä»XcO]�NMo^�bRQaMv`c^aMo��saO��RMhMoj�sTQTbWl��	OCZ�KNO�� i�bCX]p-ß\à�àÂá<saSVsad_MzS_Xc^�s�bCXclhMo^�bRQaM
jcbRQnsIOCZFsTKNMDd_S_tNQTbRQap�bCXf�<saKcMhS_Q0ß\àÂê�ê�à�î\ãÂê{ë]|f}2d_d�Ïcâ[ãcä	XcO]�NMo^�Kcb¢[RM.bz`NXNSÆM�`NM.S_�rMoX�saSV·cMhQ�å�ì�bR^��eModVd&bR^IbCX	OWjrsaS_ORXfbCd
æ¶à�çLï�ð[çÂâ[ãkbCsnsaQTS_tN`rsaMW|²JLKNM�dmb�sTMhQ/ORXcM.KfbR^/b°�eModVdV³¹�rM$·cXcMo���Nb�sTM�[¢bRdV`cMRg���KNMoXNMh[WMhQ�saKcMzl$ORQTQTMo^ajfOWXc�rS_XNU2Ïcâ[ãcä�S_^/d_MhX�s
OR`Ns�saO�bvl$MhQasTbRSVX°jwMhQ�^nOWX¬|fº\saKNMoQa��Sm^aMRgrSVs2KcbR^~sTKNM/`NXc�rMh·cXNM��P[�bRdV`NM�ïaå�æ |
JLKNM°�Nb�s�b�ivOr�rMhd�^a`NURUWMo^nsaM��YSVXÛ� ½e£uµW�� LKfbR^DtfMoMhX*Mhq]saMhXf�rMo�?^n`cl�K*saKcbCs.�~MPbRQaM°bCtNd_MzsTO��NMobCdL��SVsaK ênjcbRQns.OCZaì

QTMhdmb�saS_ORXf^nKNS_jc^ItwM$s��~MhMhX�saSVsad_Mo^o|�º�XNM.M$qNbRi.jcdVMvOCZesaKNSm^��]SVXf��Sm^IsaKcMv�NS_^ajNdmb¢pRMo�Nëcè¶ñ�âÀåcâ\æÂãkQTMhdmb�saS_ORXf^nKNS_j�twM$s��~MhMoX�sTKNM
êað�bCXc�NtfO]OR�/ORZw�IQ�bCjNKv�IQTbRi.i�bRQ&bRXc�.�eOWivjN`rsaS_XNU�t]p1�IQTbRjNKDJAQ�bCXc^nZ�ORQTi�b�saS_ORXfì0Ð�ã�êÀåLã\ëLbRXc�DS�s�^²·fQT^ns&s��eOI[ROWdV`NivM�^h|
¨N`cQnsTKNMhQTivORQTMRgN�~M1bCQTM/`c^aSVXcUzM$qrjNd_S_lhS�spÎ�ã�ï[ì{å�ï�ò�Î{å�ñ�ê�çÂê�óvbCXc�õô[ã¶ö�ã�ê[ã�ïÀ÷�ãÂÎ{å�ñ�ê[ç�ê�óDXNOr�rMo^o|fJLKNSm^\bRdVd_O��2^�`c^2saOk^nsaOWQaM
S_XrZ�ORQTi�b�saS_ORX�bCtwOR`Ns��NS��«MhQTMhX�s1�Ë^a`Ntr³n�¶d_S_tNQTbRQaS_Mo^LS_X°ORXNM�lhORivivORX��Nb�s�bCtcbW^nMW|
�¹X�saKcM<Z�ORd_dVO���S_XNU»�~M	��SVd_d��NM$·cXNM	saKNM*�ËURQ�bCjNK«�.^al�KNMoi�b»OCZ/OR`NQ)Î&ÏLÐY�cb�sTbRtcbR^aM	bCXf��^aORivM	`cjw�NbCsaM�bRXc��M�`NMhQTp

ORjwMhQ�b�sTSVOWXc^eZ�ORQ2bW�N�rS_XNU.saSVsad_Mo^ogNtfOWQaQTO��~MhQ�^uMhsTlC|]sTOvsaKNM��cb�sTbRtcbR^aM�bR^L�~Mhd_d¬bR^~Z�ORQ�d_OrlhbCsaS_XNUDtwO]OR�PS�sTMhi�^hgr��KcS_l�K�Kcb¢[WMIb
l$MoQns�bCS_XP�WMhp]�~ORQ��zS_XPsTKNMhS_QLsaSVsad_MR|

¦LØt¦�Øt§ Ø¯Þ�­E©Åø�«nã&Ü]Ü¶©²Ü{ù�Ø�Þ�­0©Ûæ°à�ä�©²Ü{ù/ã9è0­úÒ�­E®�©Ûæ°à�ä�©²Ü
£u­2º���­2½~��OL�«MhQ�^\saKNMDZ�ORd_dVO���S_XNU°^np]X�sTbWl±saSml1lhORXc^nsaQT`cl$sT^�Z�ORQ��rM$·fXNSVXcUksTKNMDS_X�saQTSVXf^nSmlD^nsaQT`cl$sa`NQ�bCd&l$OWi.jwORXcMhX�sT^�OCZFsTKNM
l$OWQaQTMo^ajwORXc�rS_XNUvl$dmbR^T^~OCZ~Î&ÏLÐ.UWQTbRjNKc^LbCXc�PsTKNMhS_Q�dVMoUWbRd¬l$ORiDtNS_Xcb�sTSVOWXc^h|NJLKcMo^aM�bRQaMW�
ÀW| Þ�ù��Rö2÷�û � ö±õ ^n`cl�K.bR^vß\àÂê¶ê[à�î\ãÂê\ORQvß\à�à�á«g���KNSml�KDbCQTMu`f^nM��1bR^�XNOr�rM~dmbCtwMhdm^�bRXc�1�NM$saMoQaivS_XNMesaKNM�^nsTb�sTS_lejNQTORjwMhQasaS_Mo^OCZ²sTKNMhS_Q2XNOr�rM�S_Xc^nsTbCXfl$Mo^o|
¥N|(� � ÿ ö1÷�û � ö±õ ^n`fl�KPbR^�ñ\àÂê�ê[àLîÀë�ORQ�é\ç\ë]g���KNSml�K°bRQaMI`c^aMo�°bR^~Mo�NURM�d_bRtfMod_^LbRXc�k��KcS_l�K°SVivjwOW^aM/^nOWi.MIQTMo^nsaQTS_l$saS_ORXc^l$ORXfl$MhQTXNS_XNU.dVMoUWbCd�M��rURM/^aOR`NQ�l$M�bCXf�ks�bCQTURMhs~XNOr�rM�s�p]jwMo^o|
}�^aSVsa`cbCsaS_ORX�sTKcb�s~O]lol$`NQ�^F[WMhQTp1Z�QTMUM�`NMoX�sad_pD��KNMoXk�rMh·cXNS_XNU1UWQTbRjNKz^al�KcMhi�b�s�b/SVXkURMhXcMhQ�bCdNSm^FsTKcb�s~i�bCX]pvXNOr�rM2s�p]jwMo^

bCXf��l$OWQaQTMo^ajwORXc�rS_XNUzM��rURM1s�p]jfMv�rM$·fXNS�sTSVOWXc^ItfM�l$OWi.M.[RMoQap<^aSVivS_d_bRQo|«}\^�bRX�M$qNbRi.jcdVMWg«lhORXc^aSm�rMhQIXNOr�rMo^�OCZus�p�jwMTß[à�àÂá
ORQ¥Ð�ãÂêÀå�ã\ëvSVX�·cUW`NQaM x |VÀW|«¤\Or�rMo^IOCZesaKNM�^nM.s�p]jwMo^�jwOW^T^nM�^a^(âÀå�â\æ¶ãfgÀã¶ì{åcâ[à�ê{ërgfbRXc�ûçLè�â¶é\àÂê&ë�b�sasaQTSVtc`rsaM�^h|¬JLKNMoQaMhZ�ORQTMRg
SVs��LbR^IXcbCsa`NQ�bCd�sTO°S_X�saQTOr�r`cl$MvbCX�bR�N�NS�sTSVOWXcbCdFlhORXclhMhjrs���KNSml�K�bRdVd_O��2^\`f^IsaO<�rM$·fXNM�l$ORivivORX�XNOr�rM.s�p]jfMvjNQTORjwMhQasaS_Mo^
ORXfl$M1bRXc�PZ�ORQ�bRdVd�bCXc�°sTO�SVXcKNMhQTS�s�saKNMoi§sTOzXNOr�rM/s�p]jwMo^�bR^2XcMhMo�NMo��|wJLKNMo^aM1bCQTM�^aOC³¹lhbCd_d_Mo� Swù��RöC� þVý õ�õhö±õ |«£u­2º���­2½~�MhXfbCtNd_Mo^e`c^usaO.tN`NS_d_�kSVXNKcMhQTS�s�bCXclhM\KNS_MhQ�bCQ�l�KNS_Mo^9Z�OWQeXcO]�NM�l$dmbR^T^aMo^o|W}\^~`c^a`cbRdfS_XkOWt�
�Mol$sn³¶ORQTSVMoXWsTMo�vdmbCXNUW`cbCUWMo^ogCsTKNMPêaS_^~bRì
XNORsaS_ORX°S_^L`c^aMo�zZ�ORQ�S_XNKNMoQaSVsTbRXcl$MIQaMod_bCsaS_ORXc^aKNS_jc^o|]�	`Nd�sTSVjcdVM/S_XNKNMoQaSVsTbRXcl$M�i�b¢p�tfM�`c^aMo�ksaO�lh`rs2�rO���XksTKNM/^nS_ÊhM�ORZAURQ�bCjcK
^Tl�KNMhi�bz�rMh·cXNSVsaS_ORXc^Il$OWXc^aS_�rMoQTbRtNd_pR|fJLKcS_^2ZËbRl±s�Sm^\^aKNO���X<SVX�·cUR`cQaM x | ¥Ngc��KNSml�K�lhORX�sTbRSVXc^�b�URQ�bCjcKNS_lobCd¬QTMhjcQaM�^nMoXWs�b�sTSVOWX
OCZ&OR`cQªÎ{ÏLÐvUWQTbRjNKP^Tl�KNMhi�bc|r�¶s2KcbR^~sTO�tfM/QTMobW�kbR^~Z�OWdVd_O��2^o�

Ì ¤2ORQTi�bCd9twO¢qrMo^�QTMhjNQTMo^aMhX�s/XNOr�rMklhd_bW^a^aMo^og���KNSml�K»bRQaM�lhORXNXNM�l±sTMo��saO�sTKNMhS_QD^a`NjwMhQ�l$dmbR^T^nM�^�t]p�i.M�bCXc^�OCZ��NbR^aKNMo�Mo�rUWMo^�QTMhjNQTMo^aMhX�sTSVXNU»êaS_^2bWìvQaMod_bCsaS_ORXc^aKNS_jc^o|\Î{ÏUß�ô�ü�ô�ý�S_^LZ�OWQ2M$qNbRi.jcdVM1b�^a`Nt«l$dmbR^T^�OCZ~ð¶ß þLß&ÿ������«|r¤2Or�rM1lhd_bW^a^aMo^
bCQTMPý �$õ$÷Ëú ý �h÷E� þVý õTõhö$õ S_X	sTKNM.^aMhXf^nMDOCZFORt[
�Mol±sa³®OWQaS_MhX�sTMo��jNQTORUWQTbRi.ivS_XNU�dmbCXNUW`cbCUWMo^o|fJLKNMop��NOkXNORs�jwOW^T^nM�^a^�bCX]p�rSVQTMol$s�XNOr�rM/SVXf^�s�bCXclhMo^o|

Ì �eO¢qrM�^e��SVsaK<QTOR`cXc��l$ORQTXNMoQT^LQTMhjNQTMo^aMhX�s�XNOr�rM�s�p]jwMo^ogc��KNSml�K<bCQTM�lhORXNXcMol±sTMo�PsaOzsaKNMoSVQ2`cXNS M�`NModVp°�rM$·fXNMo�<lhd_bW^a^aMo^t�pPivMobCXf^2OCZF�NbW^nKcMo�°Mo�rUWMo^ogrsaO]Of|fJLKNM/s�p]jwMTÐ�ãÂê{åLã\ë1twMhd_ORXNU�^LZ�ORQ\M$qNbCivjNd_M/saOvsTKNMDlhd_bW^a^��{Ï���Î��«|N¤2Or�rM/s�p]jwMo^
l$ORQTQTMo^ajfOWXc�IsaOIXNORXN³¶bRtc^�sTQTbWl±s ¹�S ýCþ � þVý õ�õ$ö$õ OCZcOWt�
�Mol$sn³¶ORQTSVMoXWsTMo�/jcQaOWURQ�bCivivSVXNU\d_bRXNUR`cbRURM�^h|�JLKNMhp/jwOW^T^nM�^a^��rS_QaM�l±sXNOr�rM�SVXc^nsTbRXcl$M�^hgrtc`rs\i�b¢p�XNOCs2Kfb¢[RM�bCX]pk^a`Ntwlhd_bW^a^aMo^o|

Ì �]ORd_S_��M��rURM�^/tfMhs��eMoMhX»XNOr�rMklhd_bW^a^aMo^�OWQ�XNOr�rMvs�p]jwMo^�QTMhjcQaM�^nMoXWs ö�� ÿ ö°÷Ëû � ö �rM$·cXcS�sTSVOWXc^h|�JLKNMzM��rURMvs�p]jwMZàLî�ïÀë�rM$·cXcMo^/Z�OWQ�M$qNbRi.jcdVMkb�tcSVXcbRQap�QTMhdmb�saS_ORXf^nKNS_j»tfMhs��eMoMhXNÎ{Ï�ß�ô¶ü�ô�ý	bCXf��Ï�â[ãcä»XNOr�rM�^hgAS�| MR|&bCX]p�^nOW`NQTlhM�XNOr�rMzORZ
àLî�ïÀë\M��rURM�^FKcbW^&saO�twM�bRX�SVXf^�s�bCXclhM2OCZHÎ�ã�ï�ì{å�ï�ò�Î&å�ñ�ê[çÂê¶óIORQ�ô�ã¶ö�ãÂê[ãLïÀ÷�ã¶Î{åUñ�ê[çÂê�ófg�bCX]p�s�bCQTURM$sFXcO]�NM\KcbW^&saO�twM
bCXNÏcâ[ãcä�S_Xc^nsTbRXcl$MW|w¦�SVQTMol$saM���M��rURM�^��rSm^nsaS_XNUR`NSm^aK�twM$s��~MhMhX�^nOW`NQ�l$M1bRXc�<s�bCQTURM$sIXNOr�rMo^og«tN`rs/i�b¢p�XNMh[WMhQasaKNModVM�^a^
tfM�sTQTb¢[WMhQ�^nM���SVX�twOCsTK��NSVQTMol$saS_ORXc^o|
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BookMagazin

DB_OBJECT
id

integer

LendingLibraryReferenceLibrary

borrows
Borrower

BelowBookLimit

name

string

owns
LIBRARY

bookLimit

integer

noOfUsers

integer

Series

has

Item

loanDate

Date [0:1]

editors
string  [0:n] TITLE

authors
string  [0:n]

title

string

NoSubCycle

subtitle

: node type (final class)

: abstract class

: normal (intrinsic) attribute

: derived  attribute : integrity constraintX

: subclass relationship
: binary association

Glossary:

¨�S_UR`NQTM x |�¥r�c�IQ�bCjNKcS_lobCd¬­�MojNQaM�^nMoX�sTb�sTSVOWXkORZ/Î{ÏLÐ��IQTbRjNK<�rl�KNMhi�bc|

JLKNM�QaMoivbRSVXcSVXNUDMhd_MhivMhX�s�^eORZ�·cUR`cQaM x |�¥rg���KNS_l�KPbCQTM\`c^aMo�zsaOD�NMol$dmbCQTM\XcO]�NM�b�sasaQTSVtc`rsaM�^~bRXc��S_X�saMhUWQaSVs�p�l$OWXc^�sTQTbRSVX�s�^hg
��S_dVd¬twM/S_XWsTQaOr�r`fl$Mo�Pdmb�saMoQ�ORX°SVX°sTKNS_^\^nM�l±saS_ORX�bCXf�ksTKNM�Z�ORd_d_O���SVXNUv^aMol±sTSVOWX x | x | �N|
JAOPl$OWivjNdVMhsaMDsaKNMvMhq]jcd_bRXcb�sTSVOWX	OCZudmbCXcUR`cbRURM/Z�M�b�sa`cQaM�^2Z�OWQ�lhORXc^nsaQT`cl$saS_XNUkUWQTbRjNK�^Tl�KNMhi�b�s�bNgw�eMDKcb¢[RM1saO��rMo^Tl$QTS_tfM

KNO�� ö�� ÿ ö/÷�û � ö�� ý ú_���VS ý�þ ��÷t�Ëö$õ i�b¢pvtfM��rMh·cXNMo�¬|]¨cORQusaKNSm^~jN`NQTjfO�^nM��eMI^n��SVsTl�K�Z�QTORi�sTKNM�UWQTbRjNKNSmlhbRdf^Tl�KNMhi�b��rMh·cXNSVsaS_ORXXNORsTb�sTSVOWXvOCZ«·cUR`cQaM x | ¥�sTO/saKNM\i.OWQaM2�NM$sTbRSVd_Mo�.sTM$q]sa`fbCdcQTMhjcQaM�^nMoXWs�b�sTSVOWXDORZw·fUR`NQTM x | x |RJLKcM�·cUR`cQaM2lhORX�sTbRSVXc^ubR�N�rSVsaS_ORXfbCd
lhbRQT�NSVXcbRdVSVs�pzl$OWXc^nsaQ�bCS_XWs�^~Z�ORQ�M��rURM�^hgr��KNSml�K�bCQTMIXcOCs�M$qrjNQTMo^T^nS_tNd_M�`c^nS_XNU.saKcM/URQ�bCjNKNSmlhbRd«XNOCs�b�saS_ORX²|

node class  DB_OBJECT end ;

node class  LIBRARY is a  DB_OBJECT end ;

node type  LendingLibrary : LIBRARY end ;

        ...

edge type  owns : LIBRARY [1:1] -> Item [0:n];

edge type  has : Item [0:n] -> TITLE [1:1];

node type  Borrower : DB_OBJECT end ;

edge type  borrows : Borrower [0:1] -> Item [0:n];

¨�SVUW`NQaM x | x �NJ²Mhq�sT`cbCd²QaMojNQaM�^nMoX�sTb�sTSVOWXkORZ
Î{ÏLÐvURQ�bCjNK°^al�KcMhi�bN|
¨NOW`NQ2�rS��wMoQaMoX�sL�]S_Xc�N^�ORZ&lobCQ��rS_XcbCd_S�s�pzlhORXc^nsaQ�bCS_X�sªM�`cbRdVSV·cMoQT^�bRQaM�b¢[�bCS_d_bRtNdVMIZ�OWQLsaKNM��rMh·cXNSVsaS_ORX�OCZ�Mo�rUWMIs�p�jwMo^o�
ÀW|2} M�`cbRdVSV·cMoQ	��

�����vQaM�M�`NSVQTMo^esTKNM/M$qrSm^�sTMhXclhMIORZ&bCs�i.O�^�s2OWXNM�Mo�rUWM�OCZ�saKNSm^Ls�p]jfMW|
¥N|2} M�`cbRdVSV·cMoQ	���������vQaM�M�`NSVQTMo^esTKNM/M$qrSm^�sTMhXclhMIORZ�MhqNbRl±sTdVpkORXNM�Mo�NURM�OCZ�saKNSm^Ls�p]jwMR|
x |2} M�`cbRdVSV·cMoQ	������ï��vQaM�M�`NSVQTMo^esTKNM/M$qrSm^�sTMhXclhMIORZ&bCs�dVM�bR^ns2ORXNM�Mo�NURM�OCZ�saKNSm^~s�p]jfMW|
ªf|2} M�`cbRdVSV·cMoQ	��

��ï��vS_^~sTKNM��rMhZËbC`NdVso|N�¶s2S_ivjfO�^nM�^�XNO�l$OWXc^nsaQ�bCS_XWs�^Lb�s\bCd_d®|
}{lhbRQT�NSVXcbRdVSVs�p�l$OWXc^nsaQ�bCS_XWs9ORZcsaKcMLZ�ORQTi��QäGå�ï���äÀç����ItwMhKNS_Xc�DsaKNMLs�bCQTURMhs9lhd_bW^a^�OWQ&s�p�jwM�OCZ�bCX.Mo�NURM~s�p]jfM2�rM�l$dmbCQ�b�sTSVOWX

�îZ�OWdVd_O���S_XNUzsTKNM.^ap]i1twORd
���]���rMh·cXNMo^Id_O��eMoQ�bRXc�	`NjcjfMoQItwOR`cXc�NbCQTS_Mo^\Z�ORQ�saKNM.tN`NXc�NdVMvOCZFOW`rsaUWORS_XNUkM��rURM�^�bCs�bP^nS_XNUWdVM
^aOR`NQ�l$M�XNOr�rMW|~�]`cl�K�bYlhORXc^nsaQ�bCS_X�s�tfMoKNSVXf��saKNM�^nOW`NQTlhM<l$dmbR^T^	��twM$Z�OWQaM�sTKNM�^ap�iDtfOWd����]�v�rM$·fXNMo^�d_O��~MhQzbCXf��`NjNjwMhQ
twOR`NXc�cbCQTSVM�^2Z�OWQ\sTKNMDtc`NXc�rd_MDORZuS_Xcl$OWi.S_XNUPMo�rUWMo^Ib�s/bk^aSVXNUWdVMDsTbRQaUWM$s\XcO]�NMR|�JLKNMv�rMolhd_bRQTbCsaS_ORX<OCZªàLî�ïÀëvMo�rUWMo^IbCd_dVO��2^
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Z�ORQ/S_Xc^nsTbRXcl$M.saKfb�s�bCX]p-Î{Ï�ß�ô�ü�ô�ý�XNOr�rMvS_^�QTMhdmb�sTMo�<sTO<bCX»bCQTtNS�sTQTbRQap�X]`NiDtfMoQ/OCZ(Ïcâ[ãcä�XNOr�rMo^og¬bCXf��SVs�QaM�M�`NSVQTMo^\saKfb�s
bCX]p-Ïcâ[ãcä°XNOr�rM�S_^\bCd_�~b¢pr^~QaMod_bCsaM��zsTOvbv^aSVXcURd_M�Î{Ï�ß�ô�ü¶ô�ývXNOr�rMW|
�~bCQ��rS_XcbCd_SVs�p.lhORXc^nsaQ�bCS_X�sT^ubRQaM\XNOCsLjfMoQai�bRXNMhX�sad_pvMhXrZ�OWQTlhMo��S_XzOWQT�rMoQusTO1UWSV[WM\b�`c^aMhQesaKcM\Z�QTMhM��rORi�saO.l$OWXc^�sTQa`fl±susTKNM

�rM�^nS_QaM��°URQ�bCjNK�^�sTMhj�t]pP^nsaMoj¬|«�e`NQTQTMhX�sad_pRgNlobCQ��rSVXfbCd_S�s�pklhORXc^nsaQ�bCS_X�sT^�bRQaM/l�KNM�l��RMo�°bR^2d_bCsaM�bR^LjwOW^T^aSVtNd_MRgcS�| MR|fXNOCs2twM$Z�OWQaM
saKcM�·cQT^ns2b�sasaMhivjrs\saOvi�b�sTl�K°ORQLsTQTb¢[WMhQ�^nMIbCX�Mo�NURM�OCZAsaKNM/QTMhU�bCQ��rMo�zs�p�jwMR|

¦LØt¦�Øt¦ ¨~Ýrã&è(­2ã&ß\­ ×+Ý]Ý]ßfÚ��(µ2Ý�©�æ°à�ä�©²Ü*ã9è(­°¯Eµ\è(²wÝrÚnÞuè\Ü
�~M$Z�OWQaM�S_X�saQTOr�r`cl$S_XNUPXNOr�rMDbCsnsaQTS_tN`rsaM�^�bW^\bRX	Mo^T^nMoX�saSmbCd²jfbCQas�OCZubRX]pPUWQTbRjNK	^al�KcMhi�bz�rMh·cXNSVsaS_ORX¬g«�~M�Kcb¢[RM�saOkMhqrjNd_bRSVX
��KcbCs2��S_Xc�N^2OCZ&tcbR^aS_l�s�p]jwMo^2bRXc�PZ�`NXcl±sTSVOWXc^2bRQaM/b¢[�bCS_d_bRtNd_M�Z�OWQLsaKNSm^�jN`cQajwOW^aMR|c¦�`NM�sTOvsaKNM�ZËbWl±s�saKfb�s\£u­2º���­2½~�zKfbR^
SVsT^Fi�bRSVXvZ�Orl$`f^FORXvsTKNM\^ajfM�l$SV·flhbCsaS_ORX�ORZ«UWQTbRjNKDs�p�jwMo^ogRSVseUWSV[WMo^9OWXNd_p1d_SVivSVsaMo�k^n`NjcjfOWQnsFZ�OWQFKcbRXc�rd_SVXNUDb�snsTQaS_tN`rsTM2[�bCd_`NMo^o|
JLKNMoQaMzbRQaM.saKcQaMoMztN`NS_d�sa³®S_X õ$÷ ý S{� ý ú_��÷Ëû � ö±õ ñ\à�à�æ¶ã¶ç�ï g�åUï�â[ãÂò[ã�ê g²bCXf� ë�â�êÀå�ï�ò sTORUWM$saKcMhQ���SVsaK»sTKNMz`c^a`cbCduORjwMhQ�b�saOWQT^�îZ�`cXcl±sTSVOWXc^��&Z�ORQe[¢bRdV`cMo^FORZ«saKNM�^nM�s�p]jwMo^o|�JLKcMhpvbCQTM�OL�«MhQTMo�.saOWURMhsaKNMoQF��S�sTK�saKcM2jNQTMo�rSmlhbCsaM2d_ORUWS_lLOWjfMoQTbCsaORQ�^ogRbCQTS�sTKNivM$sTS_l
ORjwMhQ�b�sTORQ�^hg�bRXc�»^�sTQaS_XNU<KcbRXc�rd_SVXNU<OWjfMoQTbCsaOWQT^o|�¨N`NQasaKNMoQaivOWQaMWg�S�s1Sm^/jwOW^T^nS_tNd_MvsaO	�rMh·cXNMzXcMh� Z�`NXcl±sTSVOWXc^�O�[WMhQ�tN`NS_dVsn³¶SVX
^nsTbCXf�NbCQ��zZ�`cXcl±sTSVOWXc^hgctN`rs�saKcMhQTM�bRQaM�XNOvivMobRXc^~Z�ORQ2lhORXc^nsaQT`cl$saS_XNUvXNMh�Û[�bCd_`NMIs�p�jwMo^2O�[RMhQ~sTKNM�saKNQTMhM�tN`cSVdVsn³¶SVX°s�p]jwMo^o|
�¶suSm^ub/UWMhXNMoQTbRdrQa`cdVM�sTKcb�s~bCX]pDS_ivjfOWQns�bCX�su�NbCsTb�s�p]jwM\^nKcOR`Ndm�vtfM�QaM�bCd_SVÊoMo�vbR^ub/URQ�bCjNK.s�p]jwMRgRS®| MR|WbW^ub/^aM$suORZ�QaMod_bCsaMo�

XNOr�rM�bCXc�PMo�NURM�s�p�jwM��rMolhd_bRQTbCsaS_ORXc^o|�¤\MhM��rMo�PXNMh�¯�Nb�s�b�s�p]jwMo^~OCZ�i.S_XNOWQ~S_ivjfOWQns�bCXclhM�i�b¢pvtwMIS_ivjNd_MhivMhX�saM��kS_X�bD^aOC³
lhbRdVd_Mo�vKcOW^nsujNQTORURQ�bCivivS_XNU�d_bRXNUR`cbRURM2bRXc�vSVivjwORQasaM��vd_bCsaMhQeORX¬|�JLKNM2S_ivjfOWQns~OCZ«saKNM�^nM��Nb�s�b�s�p]jfM�^uSm^FMhq]jcd_bRSVXNM��vSVXvsTKNM
Z�ORd_d_O���SVXNU/^aMol$saS_ORX x | x | ªc|C¦�`NMLsaO/dmbRl��1OCZ�^njcbWl$M��~M�bCQTM~XcOCsebRtNdVM~sTO/jNQaO�[]Sm�rM~saKNM\QaM�bR�rMoQ���SVsaKzb��rMhsTbRSVd_Mo�vMhq]jcd_bRXcb�sTSVOWX
OCZubRdVd�tN`NS_dVsn³¶SVX�s�p�jwMo^IbCXf��Z�`NXcl$saS_ORXc^IbR^\�eModVd&bR^\saKNM.b¢[�bCS_d_bRtNdVM1i.M�bCXc^\Z�ORQ\saKNMv�rMh·cXNSVsaS_ORX	ORZFXNMh��Z�`cXcl±sTSVOWXc^h|«JLKNM�^nM
�rMhsTbCS_dm^Livb¢pktfM�Z�OW`NXc�°SVX°sTKNM/d_bRXNUR`fbCURMIQTM$Z�MhQTMhXfl$M�i�bCX]`cbCdF� �rl�KcµW�� ®|

¦LØt¦�Ø � Ò�ÔLÝ�©¬ßcè\ã/«�×+Ý�ÝrßcÚ!�(µ2Ý�©¯æ°àLä�©AÜ+ã9è0­ ¯0µ\è0²wÝNÚnÞuè\Ü
JLKNMIjNQTMh[]SVOW`c^L^nM�l±sTSVOWXkS_XWsTQaOr�r`fl$Mo�zsaKNM/^nsTbRXc�NbCQ��zbCsnsaQTS_tN`rsaMIs�p]jwMo^~OCZA£e­2º���­2½e��Z�ORQ~X�`ci.MoQaSmlCgNl�KfbCQ�bRl±sTMhQeivbRXNS_jN`r³
dmb�saS_XNUfgcbCXc��d_ORUWS_lobCd�Mhq]jcQaM�^a^aSVOWXc^o|N}2d_d¬OCsTKNMhQ�s�p]jwMo^ogfbW^LZ�ORQ2S_Xc^nsTbRXcl$M�sTKNM1^aO�OWX�XNMhM��rMo�Ps�p]jfM�ð�çÂâ[ãfgri1`c^ns2twM1�rM$·fXNMo�
Mhdm^aMh��KNMoQaMDSVX»bP^aOC³¹lhbRdVd_Mo� øcù¢õ$÷ � úaù ÿ ú ý �T���VS ÿ	þVý S ÿLWcýoÿ ö |¬JLKNSm^IS_^IMhSVsaKcMhQD�ÛOWQIb<�ël$OWivjcb�sTSVtNd_M.jNQaOWURQ�bCivivSVXcUzd_bRXr³UR`fbCURMW|�Jep]jfM<�rM�l$dmbCQ�b�sTSVOWXc^DbRXc�+jcQaOrl$M��r`NQTMo^.��QTS�sasaMhX?SVX?saKcM�^aMhd_Mol$saM��*KNO�^�svjNQTORUWQTbRi.ivS_XNU	dmbCXNUW`cbCUWMkKcb¢[WMksTO�twM
l$OWivjNSVd_Mo��bCXf��jcQaO�[]Sm�rMo�	saO°saKNMz£e­2º���­2½e�	M$qrMolh`rsaS_ORX�i�bRl�KNS_XNMhQTp<S_X�sTKNMvZ�ORQTi ORZ~b��rp]XcbCivSml.dVS_tNQ�bCQTpRg���KNSml�K�Sm^
d_OWbR�NMo�°b�s�Qa`cXr³�sTSVivMW|
�]jwMolhS_bRd �V� � ù�ú$÷�� þVý�W õhö$õ bCQTM�`c^nM���SVXf^nSm�rM�^ajfM�l$SV·flhbCsaS_ORXc^LsTOz^nS_URXfbCd�sTKNM�M$qrSm^�sTMhXclhM/OCZ&XNMhM��rMo��Mhq]saMhQTXcbRd«s�p�jwMo^�bCXc�Z�`NXcl$saS_ORXc^o|eJLKcMo^aM<SVivjwORQasPl$dmbC`c^aMo^kbCQTM°XcOCs¥
�`c^nskd_S_^nsT^kOCZIs�p]jfM�bRXc��Z�`NXcl$saS_ORX{Sm�rMhX�sTS�·cMoQT^ogFtN`NsPl$OWX�[WMhp+XcMol$M�^a^TbCQTp

s�p]jfMvl�KNM�l���S_XNUzS_XrZ�OWQai�b�sTSVOWX	bCtwOR`rsIsaKcMD^aSVUWXcb�sT`NQaM�^1�ËQaMhsa`NQTX�[�bCd_`NM.bCXc�<jfbCQ�bCivM$sTMhQ2s�p]jwMo^±��ORZFSVivjwORQasaM���Z�`NXcl$saS_ORXc^o|
JLKNM.Z�ORd_d_O���SVXNUk·cUR`cQaM x | ª°lhORX�saS_X]`NMo^IOW`NQ�d_S_tNQTbRQap<MhqNbCivjNd_MD��SVsaK»bCX�SVivjwORQas�ORZusTKNM�bCtwO�[RM1ivMoXWsTSVOWXNMo�	s�p]jfM�ð[çÂâ�ãfg
b�Z�`NXcl±sTSVOWX*sTO�UWMhXNMoQTbCsaMksaKNM<l$`cQaQTMhX�s.�cb¢pwü ^.�Nb�sTM�bRXc�*b�Z�`NXcl$saS_ORX*saO»QaMhsa`NQTXYsTKNM<�rS��«MhQTMhXfl$M°tfMhs��eMoMhX?s��eO��Nb�sTMo^
bR^\saKcM1X]`Ni1twMhQIOCZejcbR^T^nM��<�Nb¢pr^h|«¨N`cQnsTKNMhQTivORQTMRgNsTKNMv^njwMolhS�·flob�sTSVOWX<Z�QTbRURivMhX�s\S_ivjfOWQns�^�bk`NXNSÆM�`NMDSm�rMoXWsTS�·fMhQIX�`ci1twMhQ
URMoXNMhQ�b�sTORQ�g²��KNSml�K*��S_d_d�tfM�`c^aMo�+saO�SVXNSVsaSmbCd_S_ÊhM°saKNM�å�ìYb�sasaQTSVtN`NsaMo^.ORZ�l$QTMobCsaMo� ð¶ß þLß&ÿ����"��XNOr�rM�^DS_X?saKNM°Z�ORd_d_O���SVXNU
^aMol±sTSVOWX¬|

from  Time import

types  Date;

functions  currentDate : -> Date,
                days        : ( Date, Date) -> integer ;

end ;

from  ID_Generator import

functions  getUniqueId : -> integer ;

end ;

¨�SVUW`NQaM x | ªf�r�¹i.jwORQas�OCZ&M$q]saMoQaXfbCd«s�p]jfM��NM$·cXNSVsaS_ORXf^h|
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¦LØt¦�Ø$# Ö�èeÝ]ßfÚnè\Ü]Ú_²�Ø�Þ�­0© ×+Ý�ÝrßcÚ!�(µ2Ý�©AÜ
�LbR^aMo�PORX�jNQTMh[]S_OR`c^adVpPSVX�sTQaOr�r`clhMo��^nsTbCXf�NbCQ��PbW^��~Mhd_d²bR^LMhq�sTMhQTXcbCd_d_pP�rMh·cXNMo��bCsnsaQTS_tN`rsaM�s�p�jwMo^2�eM�bRQaM�XNO��ÛjNQTMhjcbRQaM��
saOYS_X�saQTOr�r`cl$M<XcO]�NM�b�sasaQTSVtN`NsaMo^o|uJLKNMop?bRQaM<bCX{M�^a^aMhX�sTS_bRd�jcbCQaszOCZ/bCX]p*UWQTbRjNK�^al�KNMoi�b��NMol$dmbCQ�b�sTSVOWX�bRXc��OL�«MhQvsTKNM
bCjcjNQaOWjNQTS_bCsaM°i.M�bCXc^�saOYivOr�rMhd\bCsaOWi.Sml°jNQTORjwMhQasaS_Mo^vOCZ�XNOr�rM<OWt�
�Mol$sT^o|u£Fd_MobW^nM°XNOCsTM�saKcbCszMo�rUWMo^�i�b¢p+XcOCszjwOW^T^nM�^a^
b�sasaQTSVtc`rsaM�^��r`cM�saOksaKNM1ZËbRl$s�sTKcb�s�saKNMop�bRQaME
�`c^�s�tNS_XcbCQTp°QaMod_bCsaS_ORXc^\tfMhs��eMoMhX	XNOr�rM�^2��SVsaKNOW`rs/bCX<O���X	Sm�rMhX�sTS�s�pW|w}�^�b
l$OWXc^aMUM�`NMhXfl$MRgWb�snsTQaS_tN`rsTMo�.QTMhdmb�saS_ORXf^nKNS_jc^2��bCXc�.Xr³¹bCQTp�QTMhdmb�sTSVOWXc^nKcSVjc^±�AKcb¢[WMesTO�twM2ivO]�NMhd_Mo�vbR^9XcO]�NMo^9ORZ�bRXvM$q]saQ�bIs�p]jfM
ORQ2lhd_bW^a^og]��KNSml�K�bRQaM/lhORXNXNM�l±sTMo�ksaO.saKNMoSVQ�bR^T^nOrl$Smb�sTMo�kXNOr�rMo^�[]Smbv^nMojcbCQ�b�sTM�M��rURM�^h|
JLKNMoQaM�bCQTMesaKNQTMhM2�rS��«MhQTMhX�s9��S_Xc�N^FOCZwbCsnsTQaS_tN`rsTMo^o|RJLKNMhQTM�bCQTM�^nOR³¶lobCd_dVM�� �VSf÷�ú��VSNõ���� bCsnsTQaS_tN`rsTMo^og���KNS_l�KvKcb¢[WM~bI[�bCd_`NM�ORZsaKcMhS_QeO���X�sTKcb�s��rO]Mo^eXNORs~�rMojfMoXc�zOWXz[�bCd_`NMo^eOCZ²ORsaKNMoQebCsnsaQTS_tN`rsaM�^h|r¡Ab�saMoQuOWX¬gW�~M\��S_d_dwS_X�saQTOr�r`cl$M �Röhú��V�¢ö�� b�sasaQTSVtN`NsaMo^og��KNSml�K��rMhsaMoQaivS_XNM.saKNMoSVQ�[�bCd_`NMo^It]p<ivMobRXc^IOCZe�rS_QTMol±sTMo��MUM�`cbCsaS_ORXc^\Z�QaOWiçOCsTKNMhQ/b�sasaQTSVtc`rsaM�^.��l±Z�|¬^aMol$saS_ORX x | x | �]��|�JLKNM

saKcSVQ��*�]S_Xc�?OCZ�bCsnsaQTS_tN`rsaM�^hgF^aOC³¹lhbRdVd_Mo� �vöo÷ ý+b�snsTQaS_tN`rsTMo^.OCZIXNOr�rM°s�p]jfM�^hg&OL�«MhQvivMobRXc^.saO�KcbRXc�rd_M°XcO]�NM°jcQaOWjfMoQnsTSVM�^hg��KNSml�K�Kcb¢[RM�saKNM�^TbCivM�[�bCd_`NMIZ�ORQ2bRdVd¬S_Xc^nsTbRXcl$M�^LOCZ�bvUWSV[WMhXPXNOr�rM�s�p]jfMW|

node class  DB_OBJECT
intrinsic key  id : integer  := getUniqueId;

end ;

node class  LIBRARY is a  DB_OBJECT
intrinsic  bookLimit : integer  := 10;

end ;

node type  LendingLibrary : LIBRARY end ;

node type  ReferenceLibrary : LIBRARY
redef intrinsic  BookLimit := 0;

end ;

node class  TITLE
intrinsic index  title : string ;

                  authors : string  [0:n] := nil ;
                  editors : string  [0:n] := nil ;

end ;

node type  Item : DB_OBJECT
intrinsic  loanDate : Date [0:1];

end ;

¨�S_UR`NQTM x |�¾r�N¦�Molhd_bRQTbCsaS_ORXc^~OCZ9^aSVivjNd_MRgc^aM$sa³®[�bRdV`NM���gNbCXf�POWjrsaS_ORXfbCd«SVX�sTQaS_Xc^aS_l�XNOr�rM/bCsnsaQTS_tN`rsaM�^h|
¨�SVUW`NQTM x | ¾»^aKNO��2^.sTKNM�saMhq�sT`cbCd�XNOCs�b�sTSVOWX*Z�OWQ�saKNM��rMolhd_bRQTbCsaS_ORX*ORZ�^nSVq*S_XWsTQaS_Xc^aS_l<bCsnsTQaS_tN`rsTMo^	��l±Z�|F·fUR`NQTM x |�¥�Z�ORQ

saKcMPl$OWQaQTMo^ajwORXc�rS_XNU�[]S_^a`cbRduQTMhjNQTMo^aMhX�sTbCsaS_ORX»OCZLsTKNMP^TbCivMz�rM�l$dmbCQ�b�saS_ORXf^��±|²JLKNMPbCsnsTQaS_tN`rsTM�s�p]jfM°�rM$·cXcS�sTSVOWXc^�ORZ�saKNM�^nM
�rM�l$dmbCQ�b�saS_ORXf^FKcb¢[WM�saKNM�^TbCivM�^ap]XWs�b�q<�ËbRXc�k^aMhi�bCX�sTS_lo^��FbR^9s�p]jwMI�NM$·cXNSVsaS_ORXf^eORZ¬dVOrlobCdw[¢bRQaSmbCtcdVM�^FORQeZ�ORQTi�bCdfjcbCQ�bCivM$sTMhQ
OCZLb�sasaQTSVtN`NsaMDZ�`NXcl±sTSVOWXc^�ORQ�UWQTbRjNK	sTQTbRXc^�Z�OWQai�bCsaS_ORXc^o|fJLKNM.s�p]jwM.MhqrjNQaM�^a^aS_ORXNå�ï�â[ã�ò[ãÂê SVX�saQTOr�r`clhMo^IMR| Uc|�bCX»b�sasaQTSVtc`rsaM
��KNSml�K�KfbR^/b�^nS_XNUWdVM.X]`Ni1twMhQ�bW^�S�s�^�[¢bRdV`cMR|¬JLKNMvs�p]jwMv�NM$·cXNSVsaS_ORXíë�â�êÀåUï�ò ��

��ï��wgwORX�saKNMvORsaKNMoQ/KcbCXc�¬g�SVX�saQTOr�r`clhMo^
bCX�b�sasaQTSVtc`rsaMIsaKfb�s�KcbR^Lb.jwOW^T^nS_tNd_p�Mhivjrs�pk^aM$s�OCZ&l�KcbCQ�bRl$saMoQ~^aMUM�`NMoXcl$M�^~bW^~S�s�^L[¢bRdV`cMR|N}2Xf�ksTKNMIs�p]jfM/�rMh·cXNSVsaS_ORX�ð�çÂâ[ã
��

�%���vS_X�saQTO]�N`cl$M�^�bCX�b�snsTQaS_tN`rsTM/��KNSml�KPSm^�MhSVsaKcMhQ�`NXc�NM$·cXNM��°ORQ�KcbW^�b.^aS_XNURd_M�ð�çÂâ[ã.[�bCd_`NMR|
JLKNML·cQ�^nsub�snsTQaS_tN`rsTM2�rMolhd_bRQTbCsaS_ORX.OCZw·cUR`cQaM x | ¾�twMhd_ORXNU�^&saO�sTKNM2l$dmbR^T^~ð¶ß þ�ß&ÿ������w|¢�¶suQTMUM�`NS_QTMo^�saKfb�subCX]pTðÂß þLß&ÿ������

XNOr�rM�jwOW^T^nM�^a^aMo^9bRXõåcì1b�snsTQaS_tN`rsTM1��S_Xc^nsTbRXcl$M��A��S�sTKzb/^nS_XNURd_M�X]`Ni1twMhQebR^&[�bCd_`NMR|WJLKNM2S_XNS�sTS_bRdN[�bCd_`NMLZ�ORQFsaKNSm^Fb�sasaQTSVtc`rsaM2Sm^
l$OWivjN`rsaM��1t]p1lobCd_dVS_XNU�saKNMLMhq�sTMhQTXcbCd�Z�`NXfl±saS_ORX�ò[ãÂâ�&�ïaå('Âè[ã&Ï�ìw|h}2d_drXNOr�rM�^&OCZNsTKNMLZ�ORd_dVO���S_XNUpÎ&Ï�ß�ô�ü�ô¶ý�^a`Ntwlhd_bW^a^&�rM�l$dmbCQ�b�³
saS_ORXz�NO/XNOCsuOWXNd_p1Kcb¢[WM2bCXõå�ì1b�sasaQTSVtc`rsaMWgRtN`rs~jfO�^a^aMo^T^�saKcM\bR�N�NS�sTSVOWXcbCdcbCsnsTQaS_tN`rsTM�ñ\à¶àÂá�Î{å�äGåcâ«|�JLKNSm^Fb�sasaQTSVtN`NsaM2Sm^F`c^aMo�
dmb�saMoQ&ORX�sTO�QTMo^nsaQTSml±s�saKNMLX]`Ni1twMhQ&ORZcS�sTMhi�^�saKfb�s9i�b¢pItwMLdVMoX�s&OW`rs�saO�b�^aSVXcURd_MejwMhQ�^nOWXD^aSViD`NdVsTbCXcMhOR`f^nd_pR|¢�¶sT^&�rM�l$dmbCQ�b�sTSVOWX
�rMh·cXNMo^)��
vbR^esTKNM�S_XNSVsaSmbCd�[�bCd_`NMWg���KcS_l�K°S_^~[�bCd_Sm��Z�ORQ�bRdVd«XNOr�rM�^eORZ²s�p]jwMpÎ�ã�ï[ì&å�ï�ò�Î{åUñ�ê[çÂê�ów|�JLKNMpô[ã¶ö�ãÂê[ã�ïÀ÷Lã¶Î{å�ñ�ê�çÂê�ó
XNOr�rM/s�p]jwMD�rMh·cXNSVsaS_ORX¬gfORX�sTKNM1ORsaKNMoQ2KcbCXf��gcQTMo�rMh·cXNM�^�saKcM�SVXcKNMhQTS�sTMo�<S_XNSVsaSmbCdGñ[à�àÂá�Î{å�ävåcâ�[�bCd_`NM1bRXc��SVX�sTQaOr�r`clhMo^LsTKNM
XNMo� SVXNSVsaSmbCd~[�bCd_`NM*
f|&JLKNSm^1Sm^E
�`f^�s.ORXNM°^�sTQTbRSVUWKWsaZ�ORQT�~bRQT��M$qNbRi.jcdVMPOCZ2KNO�� ^a`Ntwlhd_bW^a^aMo^1OCZ2XNOr�rM°l$dmbR^T^nM�^1bRXc�YXNOr�rM
s�p]jfM�^/i�b¢p	O�[RMoQaQTSm�rMDS_XNKNMoQaSVsaM��Yb�sasaQTSVtN`NsaM�[�bCd_`NMz�rMh·cXNS_XNU<M$qrjNQTMo^T^nS_ORXf^h|�¨NOWQ/Z�`NQasaKNMoQ1�rMhsTbCS_dm^�l$OWXcl$MoQaXNS_XNU<b�sasaQTSVtc`rsaM
QTMo�rMh·cXNSVsaS_ORXc^�bRXc�PsaKNM/QTMo^aORd_`rsaS_ORXPOCZ � Wrþ ÷�� �«þ ö¥�VSrøNöhú���÷ ý S{��ö���ù�S,+����o÷�õ saKcM/QaM�bR�rMoQ~Sm^�QTM$Z�MoQaQTMo�zsaO	� �rl�KcµR�� ®|
JLKNM2ñ[à�àÂá�Î{å�ävåcâ*bCsnsaQTS_tN`rsaM�Sm^POWXNM�MhqNbCivjNd_M�OCZ.bCX�S_X�saQTSVXc^aSml�b�sasaQTSVtc`rsaMWg~��KcOW^aM�S_XNS�sTS_bRd�[¢bRdV`cM�^aKNOR`Ndm��XcOCsPtwM

l�KcbRXNURM��Y�r`NQTSVXNU�b<XNOr�rMWü ^DdVSVZ�MPsaS_i.MWg&S�| MR|���KNSml�K+KcbR^1saKcMP^TbCivMk[�bCd_`NMkZ�ORQDbRdVd~XNOr�rM�^1ORZ\b	URS_[RMoX»s�p]jfMW|F�eKfbCXNUWSVXNU
saKcMI�WMhp]�~ORQ��N^0å�ï�â�êÀåUïÀë�å¶÷ bRXc�)ê�ã¶ì�ã¶öÑå�ï�â�êÀå�ïÀë�å¶÷ saO¥äÀãÂâ�ç bRXc�Zê[ã¶ì�ã¶öNä{ãÂâ[ç ��SVsaKNS_X°saKNM/b�sasaQTSVtc`rsaMWü ^��rM�l$dmbCQ�b�sTSVOWX
bCXf�*QTMo�rMh·cXNSVsaS_ORX?�eOW`Nd_�?twMPsTKNM�jNQTORjwMhQ�^nOWdV`NsaS_ORX+Z�OWQvivbR�]SVXNU�saKcS_^vQTMUM�`NS_QaMoivMhX�s.MhqrjNdVSml$SVs	��S_Xc^nsaMobW�*ORZI^nsTbCsaS_XNU�SVs
S_i.jcdVSml$SVsaModVpksaKNQTOR`NUWKksTKNM�bCtf^nMoXcl$M�OCZ&bCX]pzOWjfMoQTbCsaS_ORXc^L��KNSml�K�bR^T^nS_URX°bvXNMh�¯[¢bRdV`cM�saO.saKNM�ñ\à�àÂá�Î&å�ävåcâ.bCsnsTQaS_tN`rsTM¢��|
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JLKNMIM$qNbCivjNd_MIOCZ¬·cUW`NQTM x | �DbCdm^nOv�rMhivOWXc^�sTQTbCsaM�^FsTKcb�s�SVs~Sm^LjfO�^a^aS_tNdVM�saO.tN`NS_dm�kS_Xc�rMhq]M�^~O�[RMhQeSVX�sTQaS_Xc^aS_lIbCXc�°�rMoQaS_[RM��
b�sasaQTSVtc`rsaM�^h|�JLKNM�^nMDSVXc�NM$qrMo^�bCd_d_O���URQ�bCjNK<sTQTbRXc^nZ�ORQTivbCsaS_ORX<QT`Nd_Mo^\saO��rM$sTMhQTi.S_XNMvbCd_d&XNOr�rMo^���S�sTK�bPl$MoQns�bCS_X�b�sasaQTSVtc`rsaM
[�bCd_`NM�M�Kzl$S_MhX�sTdVpW|N¸�M/Kfb¢[RMIsaO��rSm^�sTSVXcUR`c^aK°s��eOvlhbW^nM�^h�
ÀW|0Û S{�Wö_� b�snsTQaS_tN`rsTMo^FbRQaMLOWQT�rS_XcbRQap�bCsnsaQTS_tN`rsaM�^&Z�ORQ9��KcS_l�K.saKcM2£u­2º���­2½e�1QT`NXr³®saS_i.M�^apr^�sTMhiôi�bRSVX�sTbRSVXf^9bCXvSVXf�rM$q�|JLKNMvSVXc�NM$q�bW^a^aOrl$Smb�sTMo^IbCX»b�snsTQaS_tN`rsTM�[�bCd_`NMv��S�sTK»bRX�bRQatcS�sTQTbRQap<X]`NiDtfMoQ/OCZeXcO]�NMo^/S_X�sTKNM�URMoXNMhQ�bCd9lobR^aMR|¬JLKNM
b�snsTQaS_tN`rsTM�âÀå�â\æ¶ã�S_Xv·cUR`cQaM x |�¾ISm^9ORXNM�MhqNbCivjNd_M2OCZwsaKNSm^F�]S_Xc�aÈRsaKNMoQaM�i�b¢p1twM�s��~O/�rS��«MhQTMhX�s
�Àåcâ\æ¶ãIXNOr�rMo^u��KNS_l�K
jfO�^a^aMo^T^esaKNM�^TbCivM�âÀå�â\æ¶ãDsaMhq]so|

¥N|.- öhû bCsnsaQTS_tN`rsaM�^1bRQaMzb	^ajwMol$SmbCd~lhbW^nM�ORZLS_Xc�rMhq»bCsnsTQaS_tN`rsTMo^o|AJLKNMoSVQ�S_Xc�rMhqrMo^1bW^a^aOrl$Smb�sTMzbCX]p�jwOW^T^nS_tNd_Mkb�sasaQTSVtc`rsaM[¢bRdV`cM°��SVsaK{bCszi.O�^�s�OWXNM�XNOr�rMR|uJLKcM	b�snsTQaS_tN`rsTMXå�ìYSVX?·cUW`NQaM x | ¾�Sm^�ORXNM�MhqrbRivjNdVM�ORZ�sTKNS_^z��S_Xc�aÈe�rS��«MhQTMhX�s
ðÂß þLß&ÿ������vKcb¢[WM��NS��«MhQTMhX�s�å�ìzb�sasaQTSVtN`NsaM/[�bCd_`NMo^o|

¦LØt¦�Ø$/ Õ�©¬ßcÚ�0l©G­úØ�Þ�­E© ×+Ý�ÝrßcÚ!�(µ2Ý�©AÜ�ã9è(­ ø�Þuè�ÜRÝrßNã9ÚaèuÝNÜ
JLKNM�jNQTMh[]S_OR`c^v^aMol±sTSVOWX?S_X�saQTOr�r`cl$M��*S_X�saQTSVXf^nSml�b�snsTQaS_tN`rsTMo^og9��KNSml�K?Kcb¢[WM°b�s�p]jwM$³¹�rMhjwMhXc�NMhX�s�SVXNSVsaSmbCd\[¢bRdV`cMR|u�]`cl�K�bCX
S_XNS�sTS_bRd�[�bRdV`NM�i�b¢p�twM�l�KfbCXNUWMo�{�rS_QaM�l±sTdVp�t]p{lhbCd_d_SVXNU?bCX�bRjNjNQTORjNQTS_bCsaM	UWQTbRjNK�saQ�bCXc^nZ�ORQTi�b�sTSVOWX¬|e¨c`NQnsTKNMhQTivORQTMRge�eM
S_XWsTQaOr�r`fl$Mo�*^nOR³¶lobCd_dVM���ivMhsTb�bCsnsTQaS_tN`rsTMo^og²��KNSml�K+Kcb¢[WMkl$OWXc^�s�bCX�s�s�p]jwM$³¹�rMhjwMhXc�NMhX�sD[�bCd_`NM�^h|�¦\MoQaS_[RM��+b�sasaQTSVtN`NsaMo^og¬sTKNM
i�bCS_XY^n`Nt[
�Mol±s�ORZusTKNS_^1^nM�l±saS_ORX²g¬Kcb¢[RM.ORXcMzl$ORivivORX�jNQTORjwMhQas�p<��S�sTKYivM$sTb�bCsnsaQTS_tN`rsaM�^h�AJLKNMhp�bCQTMDXNORs�dVMoUWbRd&sTbCQTURMhsT^
OCZ&M$qrjNd_Sml$SVs\bR^T^nS_URXNivMoXWs2^nsTbCsaMhivMoXWs�^h|f¤2Mh[WMhQasaKNModVM�^a^og]saKcMhpk`f^n`cbRdVd_pzKcb¢[WM�XNOr�rM/SVXf^�s�bCXclhM�^njwMolhS�·fl�[�bRdV`NM�^hgc��KNS_l�K°i�b¢p
l�KcbRXNURMubW^AbRX/SVXf�rSVQTMol$s&lhORXc^aMUM�`NMoXcl$MuOCZNjwMhQaZ�ORQTi.M��/URQ�bCjcK�saQ�bCXc^nZ�ORQTi�b�saS_ORXf^h|hJLKcMhS_QA[�bCd_`NM�^AbRQaMu�NM$saMoQaivS_XNMo��t�p�ivMobRXc^
OCZu�NSVQTMol$saMo�	MUM�`cb�sTSVOWXc^�ORXNd_pR|«} �NSVQTMol$saMo�	MUM�`cb�sTSVOWX��rMh·cXNMo^\saKcMD[�bCd_`NMDOCZubzUWSV[WMhX��NMhQTSV[WMo�<b�sasaQTSVtc`rsaMvbR^�b�Z�`NXcl$saS_ORX
O�[RMoQ�bDX]`NiDtfMoQ�OCZ9b�sasaQTSVtN`NsaMo^LORZAsTKNM�^TbCivM�XNOr�rM/ORQLSVsT^2�rS_QTMol±s2OWQLMh[RMoXPS_Xc�rS_QTMol±s2XcMhS_URK]tfOWQT^o|
JLKNM°[�bCd_`NMo^vORZ��rMhQTS_[RMo�?b�sasaQTSVtN`NsaMo^�bRQaM�bC`NsaORi�bCsaSmlhbCd_d_p��WMhjrs�S_X�b�l$OWXc^aS_^nsaMoXWs�^nsTb�sTMR|F¨cORQ.saKNSm^vjN`NQTjwOW^aM°bRX �VS&R

�húaö���ö�Sf÷ ý�þîþ û � ùCú21��VS ÿ	þ_ý Çhû ý ÷®÷�ú���� W ÷¶ökö�� ýCþ W ÷t�Ëù�S ivM�l�KcbCXNSm^ai¼Sm^/`c^aMo��|¬�¶s�Sm^�b�[�bCQTSmbCX�s/OCZ~saKNMvs��~OC³¶jNKcbW^nM�b�sasaQTSVtc`rsaM
Mh[�bRdV`cbCsaS_ORX�bCd_UROWQaSVsaKNi S_XY� ð\`c�N�]©� AbRXc�PbRXPS_X�saMoURQ�bCd�jcbRQns�OCZ�OR`NQ2¦I�L������­2}��»� ¼��]¸�µ�¾� ®|c�¶sL�~ORQT�r^LbR^~Z�ORd_d_O��2^h�
ÀW|2}ç^�s�b�saSml<b�sasaQTSVtc`rsaM��NMhjwMhXc�rMoXcl$p?URQ�bCjNK�Sm^zl$OWXc^�sTQa`fl±saM���b�skl$OWivjNSVd_M$³®saS_ivMR|F�¶sPQaM�l$ORQ��N^DsaQTS_jNdVM�^�OCZIsaKcM<Z�ORQTi

3 �Wö � ö�S{�Rö�Sf÷ ý ÷®÷Ëú���� W ÷®ö�Ü¥�Röt¹�S\�VS ÿ+ý ÷®÷�ú���� W ÷¶ö�Ü �cý ÷îø�ö_� � úTö±õ�õ��Ëù�S"4 |FJLKcM°jfb�saK?M$qrjNQTMo^T^nS_ORX?l$ORivjwORXNMoX�sT^.OCZ�saKNM�^nMsaQTSVjNd_Mo^/�NM$saMoQaivS_XNMvKNO���sTKNM�O���XNMhQ�XNOr�rMvORZLb°�rMhjwMhXf�rMhX�s1b�sasaQTSVtc`rsaM�Sm^/l$OWXNXNMol$saM��	sTOPsTKNM�O���XNMoQIXcO]�NM.ORZ~b
�rM$·cXcSVXNU�bCsnsaQTS_tN`rsaMW|²�Ël$Z�|c^aMol±sTSVOWX x | ªc|_À¢��|

¥N|2}�QT`NXr³®saS_i.M\i.M�l�KcbCXcS_^ai S_Xc^ajfM�l±s�^FsTKNM�^nsTbCsaSml\b�sasaQTSVtc`rsaMI�rMhjwMhXc�NMhXclhp.UWQTbRjNK�bCXc�zi.OWXNSVsaORQ�^ubRdVdfQaModVMo[�bCX�suURQ�bCjcK
i.Or�rSV·flob�saS_ORXf^h|w�¶s/SVX][�bCd_S_�cb�saM�^�b°�rMojfMoXc�rMhX�s�b�sasaQTSVtc`rsaMWg���KNMhXNMo[RMoQ�OWXNMDORZuSVsT^��rM$·fXNSVXcU°bCsnsaQTS_tN`rsaM�^IORQ/bkjfb�saK
saOvORXNM�ORZ�SVsT^2�NM$·cXNS_XNU�b�sasaQTSVtc`rsaM�^�S_^�bL�wM�l±sTMo��|

x |2}2X]p�QaM�bR��bWlhl$M�^a^¬saOIbCX�S_X][¢bRdVSm�1�NMhjwMhXc�rMoX�s&bCsnsaQTS_tN`rsaMusaQTSVUWURMoQT^¬saKNM~QaMoMh[�bCd_`cbCsaS_ORX/OCZcsaKNSm^AbCsnsTQaS_tN`rsTM~bRXc��saKcMhQTMht]p
saKNM�QTMhMo[¢bRdV`fb�saS_ORX.OCZ¬bRdVdNSVsT^FSVX][�bCd_S_���NM$·cXNS_XNU�bCsnsaQTS_tN`rsaM�^hgCsaO]Oc|�JLKNM�XNMh��l$OWivjN`rsaM��v[�bCd_`NM�S_^e^�sTORQTMo�.bCXc�.QTMh`c^aMo�
`NX�saS_d¬S�s2Sm^�bCU�bCS_XkS_X][¢bRdVSm�NbCsaMo�°t]pkbRXNOCsTKNMhQ�UWQTbRjNKzsTQTbRXc^�Z�OWQai�bCsaS_ORX¬|

¨�SVUW`NQTM x | �.^nKcO��2^eOWXNM�M$qNbCivjNd_MIOCZ�bv�rMoQaS_[RM��kbCsnsaQTS_tN`rsaM/�rM�l$dmbCQ�b�sTSVOWX¬|]�¶s\�rM$·cXcMo^~saKcM�öÂè&æ�æ��{åcâ\æ¶ã/ORZ�b)ëcè¶ñ�âÀåcâ\æÂã
XNOr�rM�bW^~saKNM�lhORivjfO�^nSVsaS_ORX°OCZ�saKcQaMoM�^�sTQaS_XNUW^L��SVsaK°sTKNM�l$OWXclhbCsaMhXfb�saS_ORX°ORjwMhQ�b�sTORQ�5«|NJLKNM�·cQ�^�s\^nsaQTS_XNUvS_^LsTKNM�âÀåcâ[æ¶ã.ORZ
SVsT^I^n`NjwMhQasaSVsad_MRgfsaKcMD^aMol$OWXc��ORXcM/saKNM.l$OWXc^�s�bCX�s76��86Wg«bCXc�°sTKNM�sTKNSVQ��<OWXNM�SVsT^2O���X�âÀåcâ\æ¶ãzb�sasaQTSVtc`rsaMW|wJLKNMD^n`NjwMhQasaSVsad_M
OCZLbzsTS�sTdVM�Sm^��rM$sTMhQTivSVXNM���t]p<sTKNMvjcb�sTK�MhqrjNQaM�^a^aS_ORX:9��[ëcè¶ñ�âÀåcâ\æÂã��cgN��KNSml�K	sTQTb¢[WMhQ�^nM�^�b2ëcè�ñ�âÀåcâ\æ¶ãzM��rURMvbCU�bCS_Xc^�s�SVsT^
�rS_QaM�l±sTSVOWX¬gf^nsTbRQnsTSVXNUzbCs2saKcM1URS_[RMoX	�ÀÏ���Î��zXNOr�rM±ëLã�æÂö |fJLKNM�UWQTbRjNK	^Tl�KNMhi�bvOCZ&·cUW`NQTM x | x ^�s�b�sTMo^�sTKcb�s�saKNMD^n`NjwMhQasaSVsad_M
OCZFbvsTS�sTdVMDS_^\MhSVsaKNMoQ\`NXcS M�`NModVp��rM$·fXNMo��OWQ��rO]Mo^\XNOCs�M$qrS_^nso|wJLKNM�Mo[¢bRdV`fb�saS_ORX<ORZ&saKNM1^a`NtwM$qrjNQTMo^T^nS_ORX�twM$s��~MhMoX;�~bRXc�=<
QTM$sa`cQaXc^og�sTKNMhQTM$Z�OWQaMWgCMhSVsaKNMoQFsTKNMEâÀåcâ[æ¶ã/bCsnsTQaS_tN`rsTM2[�bCd_`NM2OCZ«sTKNM\^a`NjfMoQnsTS�sTdVM\��S�sTKkbCX�b�sasTbWl�KNMo�v^a`Ntc^nsaQTSVXNU*6>�862OWQ9ZËbCS_d_^o|
�¹X�saKcM1dmb�snsTMhQIlhbR^aMRgNsaKNM1bCsnsTQaS_tN`rsTMDl$OWivjN`rsTbCsaS_ORX<l$OWX�saS_X�`cMo^2��SVsaK�sTKNM1Mo[�bCd_`cb�sTSVOWX°ORZ9saKNMD^n`NtwM$qrjNQTMo^T^aSVOWX°twM$s��~MhMoX?<
bCXf�@�PbCXc�PQaMhsa`NQTXc^~sTKNM/Mhivjrs�p°^�sTQaS_XNUA6/bR^�bv�rMhZËbC`NdVs2[�bCd_`NMR|
¨�SVUW`NQTM x | �v�rO]M�^LXNOCs2OWXNdVp°l$OWXWs�bCS_XPOWXNM�M$qNbCivjNd_M/OCZ9bv�rMhQTS_[RMo�°b�sasaQTSVtc`rsaM��rM�l$dmbCQ�b�sTSVOWX¬grtN`rs2SVs\jNQTMo^aMhX�sT^�bRd_^aODs��eO

M$qNbRi.jcdVM�^uORZ Swù��Rö��VSw÷®ö ÿ ú���÷ËûC��ù�SNõ$÷�ú ý �VSw÷�õ |�JLKNMo^aM�lhORXc^nsaQ�bCS_X�sT^ubRQaM\SVX�saQTOr�r`clhMo�vsTORURMhsaKNMoQe��SVsaK°�rMhQTS_[RMo��bCsnsTQaS_tN`rsTMo^uZ�ORQsaKcM\Z�OWdVd_O���SVXcU�QaM�bR^aORXc^o�RJLKNMop�bCQTM�^aSVivS_d_bRQFsaO.�rMolhd_bRQTbCsaS_ORXc^uOCZ²�rMoQaS_[RM���ñ\à¶à�æ¶ã�ç�ï b�sasaQTSVtc`rsaM�^hg���KNSml�KzQTbRS_^aM2MhqrlhMhjrsTSVOWXc^
��KNMoXNMh[WMhQLsaKcMhS_Q2[�bCd_`NM�tfM�l$ORivM�^Eö�ç�æ[ë�ã |&	\^a`cbCd_dVpP^n`cl�K<bRX°MhqNl$MhjNsaS_ORXPsaMhQTivSVXfb�saM�^2b.URQ�bCjNKPsaQ�bCXf^�Z�OWQai�b�sTSVOWXkjNQTOrl$M�^a^
��SVsaK�b�QT`NXr³®saS_ivMPMoQaQTORQ�|&�e`Nsz�eM°��SVd_d2^aMhM°d_bCsaMhQ�OWX*S_X�^aMol$saS_ORX x | ªc| �<sTKcb�sz£u­2º���­2½~�YO��wMoQT^vbR�c�rS�sTSVOWXcbCdLivMobRXc^
Z�ORQ�sTKNMk�rMh·cXNSVsaS_ORX»OCZLQTMhjcbRSVQ�bWl±saS_ORXf^hg���KNSml�KYlhbCsTl�K�saKNM�^nM�MhqNl$MhjNsaS_ORXc^/bRXc��saQ�bCXc^nZ�ORQTiçsaKcM�MhQTQaOWXNMhOW`c^IURQ�bCjNK�`NX�saS_d
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node class  TITLE
intrinsic  ...
derived

    fullTitle : string  = [ self .<-subtitle- & ": " | "" ] & self .title;
constraint

    NoSubCycle = not  ( self in self .( -subtitle-> + ));
end ;

node type  Borrower : DB_OBJECT
intrinsic  ...
constraint

    BelowBookLimit = for all  Lib := elem  ( self .usedLib ) ::
card  ( self .hasItem ( Lib ) ) <= Lib.bookLimit

end ;
end ;

¨AS_UR`cQaM x | �N�N¦�Molhd_bRQTbCsaS_ORXc^~ORZ&�rMoQaS_[RM��kbCsnsaQTS_tN`rsaM�^2bCXf�kS_X�saMhUWQaSVs�pklhORXc^nsaQ�bCS_X�sT^o|

bCd_d²[]S_ORdmb�sTMo��l$OWXc^�sTQTbRSVX�s�^2bCQTM�Z�`NdV·cdVd_Mo�¬|wJLKNSm^\^aMol$saS_ORX<S_X�saQTO]�N`cl$M�^2bCdm^nOPbvi.OWQaMDl$ORivjNd_M$qPZ�ORQTiïORZFl$ORXf^�sTQTbRSVX�sT^2��KNS_l�K
twMhd_ORXNU.saOvsTKNM/URQ�bCjcKPbR^�b.��KNOWdVM/bRXc�°XNOCsLsaOzbv^aSVXcURd_MIXcO]�NM/SVX°saKcM/URQ�bCjNK¬|
JLKNM\·cQT^ns~lhORXc^nsaQ�bCS_X�s
B[à�ÐLè�ñ��¶ó{÷�æ¶ãIMhqrlhdV`f�rMo^usaKNM�M$qrSm^�sTMhXclhM\OCZ~ëcè�ñ�âÀå�â\æ¶ã�M��rURMIl$prl$d_Mo^uOCZAbRQatNSVsaQ�bCQTp1d_MhXcUCsaKkSVX�sTKNM

URQ�bCjcK¬|R�¶s~`c^nM�^9sTKNM�jfb�saKkM$qrjNQTMo^T^nS_ORXC�[ëcè¶ñ�âÀåcâ\æÂã����ED1sTO1l$OWivjN`rsaM\saKNMI^nMhseORZ²bCd_dw�rS_QTMol±s~bCXc��S_Xc�rS_QTMol±sL^n`ctrsaSVsad_Mo^eOCZ²b
QTMhUWbRQT�NMo��sTS�sTdVM�bRXc�°QaM�M�`NSVQTMo^esTKcb�s�sTKNM/QaMoUWbRQT�rM���sTS�sTdVM�ë�ã�æÂö S_^�XcOCs\bCX°Mhd_MhivMoXWs2ORZ²sTKNS_^\^nMhso|cJLKNM�^aMolhORXc�°l$OWXc^nsaQ�bCS_XWs
UR`fbCQ�bCX�saMoMo^IsaKfb�s.b�ß[àÂê�ê[à�î[ãÂê<OWtc^nMoQa[WMo^IsTKNMktwO]OR��dVS_ivS�s�^1ORZ�bRdVde`c^aMo�Yd_SVtcQTbRQaS_Mo^o|¬�¶s1QTMUM�`NS_QaM�^�saKfb�s1sTKNMkX]`NiDtfMoQ1ORZ
twORQTQaO��~Mo��S�sTMhi�^k��lhbCQ��rS_XcbCd_SVs�p	OCZLsaKcMzl$ORQTQTMo^ajfOWXc�rS_XNU<^nMhs�OCZLXNOr�rMo^±��Z�QTORi8b<lhMhQasTbRSVX»d_SVtNQ�bCQTp	Sm^�bCd_�Lb¢p]^ItwMhd_O��ôsTKNM
[�bCd_`NMkORZ�saKNMZñ\à¶àÂá�Î{å�äGåcâ	bCsnsaQTS_tN`rsaMPOCZ�sTKNS_^.d_SVtcQTbRQapW|¬�¶s.`f^nM�^1b�^aMhjwMhQ�b�sTMhd_p��NM$·cXNM��YjcbCsaK+Mhq]jcQaM�^a^aSVOWXûèÀëLã¶ì�Î{å�ñ	saO
�rMhsaMhQTivSVXcM\sTKNMI^aM$s~OCZAbRdVdwQTMhd_Mh[�bCX�sed_S_tNQTbRQaS_Mo^ebCXc�PbCXNORsaKNMoQujcbCsaKPM$qrjNQTMo^T^nS_ORX�é\ç\ë�Ï�â[ãcävsTODlhORivjN`rsTM\Z�OWQeM�bRl�Kk^aMhd_Mol$saMo�
d_SVtNQ�bCQTp±Î{å�ñPbCd_d�tfO]OW�]^Ld_MhX�s�sTODsTKNM/QTMhUWbRQT�NMo�Cß\àÂê�ê[àLî\ãÂê.XNOr�rM�ë�ã�æÂö ��l±Z�|c^aMol$saS_ORX x | ªc|_À¢��|
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JLKNMvURQ�bCjcK�^Tl�KNMhi�b��rM$·fXNS�sTSVOWX�jfbCQas�ORZ~b�^ajfM�l$SV·flhbCsaS_ORX»bR^�S_XWsTQaOr�r`fl$Mo��S_X�sTKNM�d_bW^�s�^aMol$saS_ORX�MoXcbCtcdVM�^�`c^IsaO<^ajfM�l$SVZ�p
^nsTb�sTS_l2jNQaOWjfMoQnsTSVM�^9OCZ²b/lhd_bW^a^uOCZ¬¦���}\¤\½*URQ�bCjNKf^h|�	�^nS_XNU/sTKNMo^aM2UWQTbRjNKc^FbW^&saKNM�SVX�sTMhQTXcbCdNQTMhjcQaM�^nMoXWs�b�sTSVOWX.ORZ¬b��Nb�s�bCtcbW^nM
S_i.jcdVS_Mo^\saKcbCsIbRdVd&�Nb�s�bCtcbW^nM1ivbRXNS_jN`Ndmb�saS_XNUPORjwMhQ�b�saS_ORXf^2lhbRX	tfM.�rMo^Tl$QTS_tfM��<t]p°^a`NtNUWQTbRjNK	^nModVM�l±sTSVOWX�bCXc�*�Ë^a`Ntr³n�¶URQ�bCjcK
saQ�bCXf^�Z�OWQai�b�sTSVOWX�^�sTMhjc^o|�}\XcbCd_ORUWOR`c^ad_p�saO�saKNM�`c^nM�OCZ�sTKNM2sTMhQTi8êT^al�KNMoi�bRìNgRSVX�sTKNM�^aMhXf^nM2ORZ²b��NbCsTbCtfbR^aM\^al�KcMhi�bNgRsaKNM�^nM
ORjwMhQ�b�sTSVOWXc^vbCQTM<lhbCd_d_Mo� ê�saQ�bCXf^abWl±saS_ORXf^aì�SVX�sTKNM	^nMoXc^aM°ORZ��cb�sTbRtcbR^aMPsaQ�bCXc^TbRl$saS_ORXc^o|F�]`cl�K{b�saQ�bCXc^TbRl$saS_ORX�S_^v`c^a`cbRdVd_p
l$OWivjfO�^nM��<OCZutfbR^aS_l.^n`ctNURQ�bCjNK�ivbCsTl�KNS_XNU°bCXc�	saQ�bCXc^nZ�ORQTi�b�saS_ORX�^�sTMhjc^og«��KNS_l�K�bCQTM.^ajfM�l$SV·cMo��t]p<i.M�bCXc^�OCZ~^nOR³¶lobCd_dVM��
^a`NtNURQ�bCjcKzsaM�^�s�^2bCXf�PUWQTbRjNKzsTQTbRXc^nZ�ORQTivbCsaS_ORXPQa`Nd_Mo^o|
JLKNM�Z�ORd_dVO���S_XNUv^nM�l±sTSVOWX x | ªc|_À�^nsTbRQns�^~��S�sTKksTKNM�M$qrjNdmbCXcbCsaS_ORXkORZ²jcbCsaK°M$qrjNQTMo^T^nS_ORXc^I�ËbRXc�zQTMo^nsaQTSml±saS_ORXf^��±g���KcS_l�K°�eMoQaM

bCd_QTMobR�Npz`c^aMo�PZ�ORQLsTKNM1�rM�l$dmbCQ�b�saS_ORX°OCZ9�rMoQaS_[RM��PbCsnsaQTS_tN`rsaM�^2bCXf�P��KcS_l�K<bCQTM�Mh[WMhX�ivORQTMIS_ivjfOWQns�bCX�s�Z�ORQ2saKNM��rMh·cXNSVsaS_ORX
OCZ¬lhORivjNd_M$q�bCjNjNd_Smlhb�sTSVOWXzl$OWXc�rSVsaS_ORXc^FZ�ORQe^a`NtNUWQTbRjNK.saM�^�s�^ebRXc�vjNQTO]�N`cl±sTSVOWXc^h|�JLKNM2Z�OWdVd_O���S_XNU�^nM�l±sTSVOWX x | ªc|�¥ISVX�saQTOr�r`clhMo^
OR`cQ9tcbR^aS_lLivM�bCXc^&Z�OWQ&saKNM��rM$·cXcS�sTSVOWX.ORZwjfbCQ�bCivM$sTQaS_ÊhM��D^a`NtNUWQTbRjNK1sTMo^nsT^o|W�]M�l±saS_ORX x | ªf| x M$qrjNdmbCS_Xc^9bCZîsaMhQT�LbCQ��N^�saKNM�tfbR^aS_l
l$OWXcl$MojrsT^&ORZwjcQaOr�r`cl$saS_ORXc^o|C}\�N[¢bRXcl$M��DZ�Mob�sT`NQTMo^&Z�OWQF�rM$·cXcSVXNU/OWjrsaS_ORXfbCdrORQ9QTMhjwMobCsaM��D^a`NtNUWQTbRjNKDjfb�snsTMhQTXc^9bR^F�eModVdNbW^�Z�ORQ
��jf^nMo`c�rOC³n�¶jfbCQ�bCd_dVMod�URQ�bCjNK°saQ�bCXf^�Z�OWQai�b�sTSVOWXc^�bCQTM/jwOW^nsajwORXNM��°saO�sTKNM/Z�ORd_d_O���SVXNUz^aMol$saS_ORX x | ªc| ªc|fJLKNM�dmbR^ns�^nM�l±sTSVOWX x | ªf| ¾
^aKNO��2^�KNO��ÁlhORivjNd_M$q»saQ�bCXf^abWl±saS_ORXf^/i�b¢p�twM°jNQaOWURQ�bCivivMo��t]pYl$ORiDtNS_XNSVXcU�bCX*SVivjwMhQ�b�saS_[RM°^�s�p]d_MkORZ2jNQaOWURQ�bCivivSVXcU
��SVsaK°saKNM��NMhjrsTKr³�·fQT^ns\^nM�bCQ�l�KPbRXc�ktfbRl���saQ�bRl��]S_XNU1jNQTORUWQTbRivi.S_XNU.jcbCQ�bR�NSVUWi OCZ9£FQTORd_ORUC³¶d_SV�WM2d_bRXNUR`fbCURM�^h|

¦LØ �\Ø�× ¾�©²ÜWÝrßcÚ_²wÝrÚnÞuè\Ü�ã9è0­ Ã°ã�ÝNåúÕ�©G²a«nã�ßcãAÝNÚnÞuè\Ü
­�M�^�sTQaSml±sTSVOWXc^1bRXc�YjcbCsaK*�rM�l$dmbCQ�b�sTSVOWXc^p� bR^1^aKNO���XYS_XY·cUW`NQaM x |Í©Z� bRQaMkOR`NQDtcbR^aS_lkivMobCXf^/Z�ORQ1saKNM��rMh·cXNSVsaS_ORX+ORZ
�rMoQaS_[RM��»XNOr�rMP^aM$s�^���SVsaK*lhMhQasTbCS_XYjNQTORjwMhQasaS_Mo^DbCXc�+�NMhQTSV[WMo��QaMod_bCsaS_ORXc^aKNS_jc^�twM$s��~MhMoX+XNOr�rM�^h|�JLKNMhpYbCQTM�`c^aMo�Y��SVsaKcSVX
b�sasaQTSVtc`rsaM°Mh[�bCd_`cbCsaS_ORX*QT`Nd_Mo^1saO»�rM$sTMhQTivSVXNM�l$OWX�saM$q]svXNOr�rMo^.��SVsaK�XNMhM��rMo�?b�sasaQTSVtN`NsaM°[¢bRdV`cMo^vbCXc�*��S�sTKNS_X*sTMo^nsT^vbCXc�
jNQTOr�r`cl±sTSVOWXc^�bR^\bCjNjNd_Smlhb�sTSVOWX°lhORXc�NS�sTSVOWXc^h|fJLKNM/jcb�sTK�è{ë�ã¶ì�Î{åUñz�rMh·cXNM�^�MR| Uc|cbv�rMoQaS_[RM��P�NSVQTMol$saMo�°tNS_XcbRQapPQaMod_bCsaS_ORXc^aKNS_j
twM$s��~MhMhX�ß\àÂê�ê�à�î\ãÂê�XcO]�NMo^9bCXf��Î{å�ñ�ê[ç�ê�óIXNOr�rMo^o|C�¶sFQTMhdmb�sTMo^&bCX]p�ß\àÂê�ê�à�î\ãÂê�XcO]�NMLsaO/bCd_drsaKcOW^aMªÎ{å�ñ�ê[ç�ê�óIXNOr�rMo^F��KNS_l�K
bCQTM2QTMobWl�KcbCtNd_M2t]p.saQ�b¢[RMoQT^aSVXcU�·cQT^ns�b�ñ\àÂê¶ê[à�îÀë\Mo�NURM2Z�QTORiÁ^aOR`cQTlhM�saO1sTbCQTURMhs~bRXc�vsaKcMhXPbRX)à�î�ï{ë�Mo�NURM2Z�QTORi�s�bCQTURM$sesaO
^aOR`NQ�l$MW|



x � Ñ/.0,��v%\Ð��vÕ
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path  usedLib : Borrower [0:n] -> LIBRARY [0:n] =
           -borrows->
        &  <-owns-

end ;

restriction  overdue( DayLimit : integer ) : Item =
valid  ( DayLimit < [ days( currentDate, self .loanDate)

                           | 0 ] )
end ;

¨�SVUW`NQaM x |�©r�NJ²Mhq�sT`cbCd_d_pk�rM$·fXNMo�°jcbCsaKc^2bRXc�PQaM�^�sTQaSml±sTSVOWXc^h|

JLKNM~d_bW^�sF�rM�l$dmbCQ�b�sTSVOWX�OCZf·cUR`NQTM x |�©2Sm^9bCX1MhqNbCivjNd_MeORZwb�QTbCsaKNMoQAsTQaS_[]S_bRd]jcbCQ�bCivM$sTQaS_ÊhM��/QTMo^nsaQTS_l$saS_ORX¬|¢�¶s9QaM�^�sTQaSml±s�^Ab�^aM$s
OCZ~Ïcâ[ãcä�XNOr�rM�^9saO�saKNO�^nM2XcO]�NMo^ogR��KNMoQaM�sTKNM2X]`NiDtfMoQuOCZ¬�Nb¢pr^utfMhs��eMoMhXvsaKcM�÷cè�ê�ê[ã�ï�â¶ð[çÂâ[ãIbCXc�.sTKNM\XNOr�rMWü ^ªæ¶à¶ç�ï�ð[çÂâ�ã
M$qNlhMhMo�c^LsaKNM1URS_[RMhX�d_SVivSVs(ð[çÂó�Î&å�ävåcâ«|W�¶s�^\�rMh·cXNSVsaS_ORX	�rO]Mo^2XNOCs2sTQTb¢[WMhQ�^nMIMo�NURMo^1�îZ�ORQ�SVivjwOW^aSVXcUzl$ORX�sTM$q]s\QTMo^nsaQTS_l$saS_ORXc^±��g
tN`rseSVXc^ajwMol±s�^Fb�^nS_XNUWdVM2bCsnsaQTS_tN`rsaM�ORZ«b�QTMhU�bCQ��rMo�1XNOr�rMR|W¦\`NMLsTO�saKNM2ZËbRl±s9sTKcb�s9sTKNM�S_Xc^njwMol$saM���b�snsTQaS_tN`rsTM(æ¶à¶ç�ï�ð[çÂâ�ã��LbR^
�rMh·cXNMo�»bW^/bCX»ORjrsTSVOWXcbCdFbCsnsTQaS_tN`rsTM	�Ël±Z�|A^nM�l±saS_ORX x | x |�¾W�±g�S�s�i�b¢p	KfbCjNjwMhX�saKfb�s/saKcMz^n`NtwM$qrjNQTMo^T^aSVOWX ë�ã�æÂö I_æ¶à¶ç�ï�ð[çÂâ�ã
bCXf��gfbW^2bz�rS_QaM�l±s�lhORXc^aMUM�`NMoXcl$MWgNSVsT^�MhXclhdVO�^nS_XNU�M$qrjNQTMo^T^aSVOWX�ì�çÂó{ë>J�÷cè�ê�ê�ã�ï�â�ð[ç�â[ãLKMI�I�ION KfbR^2bRX<`NXc�rMh·cXNMo�	[¢bRdV`cMR|
JLKNSm^FSm^9sTKNM2QTMobR^aORXv��K]p1�~M2KcbW�.saO�`f^nM�sTKNM\lhORXc^nsaQT`cl±s@�)ì�çÂó&ë�JPI�I�IQNR<@
S�1saO��rMh·cXNM�
1bR^eb/�rM$ZËbR`Nd�s~[�bCd_`NMRgW��KNS_l�K
Sm^LS_^�QTM$sT`NQTXNMo�PSVXf^�sTMobR�°ORZ�bCX°`NXc�NM$·cXNM���ì�ç�ó{ë�QTMo^a`NdVs�bRXc�P��KNS_l�K�Sm^�bCd_�~b¢pr^~twMhd_O���saKcM/QaM�MW`cSVQTMo�°�Nb¢pzd_SVivSVso|
JLKNM)èÀëLã¶ì�Î{å�ñ�jcbCsaK?�NMol$dmbCQ�b�sTSVOWX*l$OWX�sTbCS_Xc^.b	sTM$q]sa`fbCdl�Ný ÷mø�ö�� � úaö$õ�õ��Ëù�S ��KNSml�K*Xcb¢[]S_UWbCsaMo^1Z�QTORi�b	UWSV[WMhX�^nMhs.ORZ

^aOR`NQ�l$M�XNOr�rM�^zbCd_ORXNU+lhMhQasTbRSVX�Mo�rUWMo^�S_X�b»URQ�bCjcK�bRXc��QaMhsa`NQTXc^vsTKNMhS_Q�sTbRQaUWM$s�XNOr�rM�^h|~JLKNM<XNOCsTSVOWX�OCZ�^n`fl�K�b»jfb�saK
M$qrjNQTMo^T^aSVOWX	��S�sTKNS_X�sTKNM�bCQTMobPOCZuUWQTbRjNK�UWQTbRi.i�bRQT^\�~bW^�OWQaS_URS_XcbRdVd_p�SVX�saQTOr�r`clhMo�<sTO<�rM$sTMhQTi.S_XNMvbCXc��i�bCXNS_jN`Ndmb�sTM1sTKNM
MhiDtfM��N�rS_XNU�ORZ�saQ�bCXc^nZ�ORQTivMo�Y^a`NtNUWQTbRjNKc^k� ¤\bRU]©CµCt� ®|&JLKNMop»bRQaMkXNO��~bW�Nb¢pr^/ivORQTMzS_i.jwORQasTbRX�s1Z�ORQ.�rM$·fXNSVXcU�l$OWivjNdVMhq
bCjcjNdVSmlhbCsaS_ORX�l$OWXc�rSVsaS_ORXc^ogN�rMhQTS_[RMo�PURQ�bCjcKkjNQTORjwMhQasaS_Mo^ogNbCXc�°S_X�saMhUWQaSVs�pzl$OWXc^nsaQ�bCS_XWs�^h|
�LbR^aS_l�jfb�saK�M$qrjNQTMo^T^nS_ORXc^L�~MhQTM1bRdVQTMobW�rpz`c^aMo�<S_X	^aMol±sTSVOWX x | x | �.Z�ORQ\saKNM.�rM$·cXcS�sTSVOWX	OCZFb�sasaQTSVtc`rsaMDMh[�bCd_`cb�sTSVOWX�Qa`Nd_Mo^o|

JLKNMopztfModVOWXNUvsaOvOWXNM�OCZ�saKNM�Z�OWdVd_O���SVXcU.lob�saMoUROWQaS_Mo^o�

Ì Mo�rUWM1ORjwMhQ�b�sTORQ�^�OCZusaKNMDZ�ORQTiT�¶ã����zORQU9��Âã��kbCd_dVO��ÛsTKNM1sTQTb¢[WMhQ�^abRd¬OCZªãkdmbCtwMhd_Mo��Mo�rUWMo^\Z�QaOWi ^nOW`NQ�l$M/sTOks�bCQTURM$s
ORQL[]S_lhM/[RMhQ�^TbNg

Ì b�snsTQaS_tN`rsTM°lhORXc�NS�sTSVOWXc^1ORZ2saKcMPZ�OWQaiWV[ç�æ\åcì ã���X�g&bR^D`c^nM��+��SVsaKNS_X?saKNM�QTMo^nsaQTS_l$saS_ORX à"V[ãÂê�ìÂè\ãfg¬QTMUM�`NS_QaMksaKcbCsvb
URS_[RMhXPXNOr�rM/ORX�b.jcb�sTK�KcbR^�lhMhQasTbCS_X�b�snsTQaS_tN`rsTM/[�bCd_`NMo^og

Ì bCXc��QTMo^nsaQTS_l$saS_ORXc^LORZ9saKNM�Z�ORQTi å�ïÀë�â�ç�ïÀ÷�ã�àÂö Y«gc��KNMoQaMUYPS_^IbvXNOr�rM.l$dmbR^T^�ORQ�s�p]jwM�Sm�rMhX�saSV·cMoQogwQaM�M�`NSVQTM�saKfb�s�b
XNOr�rM�tfModVOWXNUW^~sTOzb.lhMhQasTbRSVXPs�p]jfM/OWQLlhd_bW^a^o|

�	bRX�pPjcb�sTK�ORjwMhQ�b�saOWQT^�bRQaM�b¢[�bRSVdmbCtNd_MIZ�ORQ\lhORivjwOW^aSVXNU�ivOWQaM�lhORivjNd_M$qPMhqrjNQaM�^a^aS_ORXc^~Z�QTORi3tcbR^aSml�ORXNM�^h|wº\ZîsTMhX<`c^aMo�
ORjwMhQ�b�sTORQ�^�bCQTM�saKNM.l$OWXclhbCsaMhXfb�saS_ORX*X��85ZXP[vZ�ORQ\Mh[�bCd_`cb�sTM/·cQ�^�s\X>�1bCXc�<bRjNjNd_pksTKNMhXAX�[�saO�sTKNM�QTMo^a`NdVs\OCZ]X��Wg�X��NàÂê
XP[<Z�OWQ1Mo[¢bRdV`fb�saMktfORsaK^X��PbCXc�:XP[�bCXc�+lhORXc^nsaQT`cl$s�saKNMP`NXNS_ORXYORZ�saKNMoSVQDQaM�^n`NdVsT^og>X�D�Z�ORQ.l$ORivjN`NsaS_XNU	sTKNMzsTQTbRXc^nSVsaS_[RM
l$d_OW^a`NQTM�OCZ_X�gWbCXf�.^aO�Z�ORQasaK²|W¨N`cQnsTKNMhQTivORQTMRgR£e­�º���­\½e�1OL�«MhQ�^FbCjNjcQaOWjNQaSmb�sTMLi.M�bCXc^9Z�ORQ9sTKNM��rMh·cXNSVsaS_ORX�ORZ«lhORXc�rSVsaS_ORXfbCd
bR^L�~Mhd_d�SVsaMhQ�b�sTSVXcU.jfb�saK�Mhq]jcQaM�^a^aSVOWXc^o�

Ì } ��ù�SÀ����÷t�Ëù�S ýCþ\jcbCsaK?M$qrjNQTMo^T^nS_ORXYORZ�saKNMPZ�ORQTi`�a9��¶àLî�ïÀë"�b<@9��[ëcè¶ñ�âÀåcâ\æÂã��E��ivbR�RM�^/·cQ�^�s�bCX?b�snsTMhivjrs.saO
saQ�b¢[RMhQ�^aM�bCX-à�î�ïÀë1Mo�rUWM�SVX�QTMh[RMoQT^aM/�rS_QaM�l±saS_ORX²|r�¶Z�sTKNSm^2b�sasaMhivjrs\ZËbCS_d_^2bRXNOCsTKNMhQ2bCsnsTMhivjrs\Sm^�i�bR�rMIsTOvsaQ�b¢[RMhQ�^aMIb
ë�è�ñ�âÀåcâ[æ¶ã1Mo�rUWM�SVX�QTMh[RMoQT^aM��rSVQTMol$saS_ORX¬|

Ì JLKNM ��÷¶ö$ú ý ÷t�VS ÿIM$qrjNQTMo^T^aSVOWXdc�ï\àÂâ å�ï{ë�â[ç�ïÀ÷Lã�à¶ö Ð�ãÂêÀåLã[ëe���A9��[ëcè�ñ�â{åcâ\æ¶ã���fAsaQ�b¢[RMoQT^aMo^
ëcè�ñ�â{åcâ\æ¶ãLMo�NURMo^¬Z�QaOWi
sTbCQTURMhs²sTOI^aOR`NQ�l$M~bR^�d_ORXNUIbR^&bCd_d]XNOr�rMo^�ORX1saKNM~jcbCsaKvbCQTMuS_Xc^�s�bCXclhMo^�OCZfXNOr�rMus�p]jwMEÐ¶ãÂêÀåLã\ë]|�JLKNM~jcb�sTK1M$qrjNQTMo^T^aSVOWX
QaMhsa`NQTXc^/sTKNMkMoXc�YjwORS_X�sT^�ORZ�saKNMPURQ�bCjNK»sTQTb¢[WMhQ�^abRd�g�tc`rsDXNORs1sTKNMhS_QD[]Sm^nSVsaM��YjNQTMo�rM�l$M�^a^aORQ�^���S_X*l$OWX�saQ�bR^ns�saO<sTKNM
saQ�bCXc^aS�sTSV[WMIlhdVO�^n`cQaM�ivMhX�saS_ORXcMo�°bCtwO�[RM¢�±|

¨N`cQnsTKNMhQTivORQTMRg9bCd_dL[�Sm^a`cbCd2lhORXc^nsaQT`cl±s�^vb¢[¢bRSVdmbCtcdVMPZ�ORQ.saKcM	�rM$·cXcS�sTSVOWX?ORZI^a`NtNURQ�bCjcK+saM�^�s�^�bCXc�?d_M$Zîsn³¶KcbRXc�?^aSm�rMo^vORZ
jNQTOr�r`cl±sTSVOWXc^Li�b¢p�tfM�`c^aMo�PZ�OWQesTKNM��rM�l$dmbCQ�b�saS_ORXkOCZAjfb�saKf^�bCXc�PQaM�^�sTQaSml±sTSVOWXc^o|��¶s2Sm^og]saKNMoQaMhZ�ORQTMRg]jfO�^a^aS_tNdVMIsTO.`f^nM�URQ�bCjcK
jcbCsnsaMoQaXf^9Z�ORQesaKcM��rMh·cXNSVsaS_ORXkORZ�QaM�^�sTQaSml±sTSVOWXc^ubRXc��jcbCsaKc^ogW��KcS_l�KkbRQaM�`f^nM��vZ�ORQesaKNMI�rM$·fXNS�sTSVOWXzOCZ¬ivOWQaM\lhORivjNd_M$q�URQ�bCjcK
jcbCsnsaMoQaXf^hgr��KNSml�K»|h|o|$|
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path  hasItem( In : LIBRARY ) : Borrower [0:1] -> Item [0:n] =
        ‘1 => ‘2 in

end ;

‘2 : Item
borrows

‘1 : Borrower

owns

‘3 = In

¨�SVUW`NQTM x | �c�c�IQTbRjNKNSmlhbRdF��[]S_^a`cbRdî�e�rMh·cXNSVsaS_ORX�OCZ9b.jcb�sTK¬|

JLKNMLjcbCsaK�é\ç[ë�Ïcâ[ãcä1ORZc·cUW`NQTM x | �ISm^&ORXNMLMhqrbRivjNdVMLORZ«bIjcbRQTbRi.MhsaQTSVÊoMo�1jcb�sTK¬gC��KNSml�KDSm^F�rMh·cXNM��D`f^nS_XNUIsaKNM�jcQaOWtcbCtNd_p
ivORQTMvQaM�bR�NbRtNdVM.URQ�bCjcKNS_lobCd�SVXf^�sTMobR��ORZusaKcM�i.OWQaMvl$OWivjcbRl$sIsTM$q]sa`fbCdFXNORsTbCsaS_ORX¬|«�¶s1l$OWXNXNM�l±sT^/b)ß\àÂê�ê�à�î\ãÂêPXcO]�NMvq	saO
bCd_d¬sTKNOW^aM±Ïcâ[ãcä<XNOr�rM�^2OCZubzURS_[RMhX�d_SVtcQTbRQap!ÏUï���KNSml�K	bCQTM�twORQTQaO��~Mo�Pt]pkq�|w�¶sT^2UWQTbRjNKNSmlhbRd²�rM$·fXNS�sTSVOWX	Sm^2Mh[�bRdV`cbCsaM��<bR^
Z�ORd_d_O��2^h�
ÀW|2¦\MhsaMhQTivSVXcM�b.^nsTbRQns�XNOr�rM/bRXc�°tNSVXf�ksTKNSm^�XNOr�rMIsaO�XNOr�rMz�Ëjcb�sasaMoQaXw�hg��IORZAsTKNM��rMhjcS_l$saMo�°UWQTbRjNKkjcbCsnsTMhQTX¬|
¥N|2J²Q�b¢[RMoQT^aM/bCd_dHñ\àÂê¶ê[à�îÀë�Mo�rUWMo^ogc��KNSml�K	Kcb¢[WM�saKNMDi�b�sTl�K+�ËOrlhl$`cQaQTMhXclhM¢�~ORZig��1bW^2^nOW`NQ�l$M1bRXc��tNS_Xc��saKcMhS_Q\s�bCQTURM$s
XNOr�rMo^LOWXNM�t�pkORXNM�sTO.XcO]�NMz��jcbCsnsaMoQaX«�hg2[f|

x |��eKNMol��°��KNM$sTKNMhQ\saKNM.XNOr�rM�twOR`cXc�<sTOjgk[zSm^2sTKNM�s�bCQTURMhs\OCZFbCX�àLî�ïÀëDM��rURM�saKcbCs�KcbW^2sTKNM1UWSV[WMhX<XNOr�rM^g2lSm Ï�ï
bR^L^nOW`NQ�l$MR|

ªf|2­�M$sT`NQaX�sTOk^nsaMhj?��¥W��bCXc�<lhORX�saS_X]`NM���SVsaK<sTKNM1XNMhq]s\jfO�^a^aS_tNdVMDOrlhl$`cQaQTMhXclhM/OCZ7gk[�SVZ9saKNM.l�KNMol��°OCZF^nsaMoj+� x �LZËbCS_d_^og
l$ORX�sTSVX]`NM���SVsaK<^�sTMhj»��ªr�eOCsaKcMhQT��S_^aMR|

¾N|2}\�N�PsaKcM/O]lol$`NQTQTMhXclhM�ORZ�XNOr�rMOgk[.sTODsTKNM/QTMo^a`Nd�s\^aM$s2bRXc�°QaMhsa`NQTXksTO�^�sTMhjY��¥���|
�c|2­�M$sT`NQaXPsaKcM�l$ORivjN`NsaMo�°QTMo^a`NdVs�^aM$s\bCZîsaMoQ2bCd_d¬jfO�^a^aS_tNdVM�Orlhlh`NQTQaMoXcl$M�^eORZAXNOr�rMz�Ëjcb�sasaMoQaXw�hgk[�bRQaMIjNQTOrl$Mo^T^aMo��|

¦LØ �\Øt§ ¨�µ��(®FßNã&ä�å æ�©²ÜWÝNÜ+ã9è(­°×YÝ]ÝrßcÚ��pµ�Ý�©Ñø�Þuè(­\Ú�ÝrÚnÞuè\Ü
£9b�sTKc^IbCXc��QaM�^�sTQaSml±sTSVOWXc^�bRQaM1saKNMvbCjcjNQaOWjNQTS_bCsaM�ivMobRXc^�saO��rM$·fXNM.�NMhQTSV[WMo�<QTMhdmb�sTSVOWXc^nKcSVjc^�ORQ�Z�`NXcl$saS_ORXc^���KcS_l�K�sTbC�WMDb
^aM$sDORZ2XNOr�rMo^.bR^1SVXcjN`rs.bRXc�YQTM$sT`NQaX?b	^nMhsDORZ2XNOr�rMo^.bR^1OR`rsTjN`rso|l�&W � ÿ ú ý�� ø?÷®ö$õ$÷�õ Kcb¢[WM�saO�tfMP`c^aMo�Y��KNMoXNMh[WMhQDORXNMKcbW^�saO��NM$·cXNM°b�URQ�bCjNKXM�`NMoQap���S�sTOR`rsvbCX]p�jcbRQTbRivM$saMoQT^/bCsDbCd_duOWQ���SVsaK+ivORQTMvsaKfbCXYORXcM���i�bCS_Xw�IS_XNjN`NsDORQ1OR`rsTjN`rs
jcbRQTbRi.MhsaMoQ.ORZ\s�p]jwM°XcO]�NM�^aM$s�|uJLKNM°saM�^�sCô[ã�æ\å�ç�ñ&æ¶ã�ß[àÂê�ê[à�î[ãÂê<ORZ\·cUW`NQaM x | µ�sTbR�RMo^DZ�OWQ�SVXc^nsTbRXcl$M�b�XNOr�rM�OCZIs�p]jfM
ß\àÂê¶ê[à�î\ãÂê°bRXc�»bCXNORsaKNMoQIXcO]�NM�OCZ~lhd_bW^a^�Î{Ï�ß�ô�ü¶ô�ý<bR^�S_XNjN`Nso|¬�¶s�KcbW^�XNO�OR`rsTjN`rs1jfbCQ�bCivM$sTMhQ�M$qNl$Mojrs�saKNM�S_ivjNd_S_lhS�sTMhd_p
�rMh·cXNMo�!ñ\à�à�æÂã�ç�ï QaM�^n`cd�s/��KNSml�KY^nS_URXcbRd_^�^a`clhlhMo^T^�ORQ�ZËbRSVd_`NQTM.ORZesTKNMzl$OWXc^nsaQT`cl±sTMo��saMo^nso|AJLKNMvsaM�^�s1l�KNM�l��r^���KNM$sTKNMhQ�b
URS_[RMoX�jfMoQT^aORX�twORQTQaO��~Mo�°bCX�SVsaMhi3OCZFbvUWSV[WMhX�dVS_tNQ�bCQTpzivORQTM�saKcbRXE��
�
k�Nb¢pr^�bCUWOc|N�¶s�^a`clol$MhM��N^�SVZF^n`cl�K<bRX<S�sTMhi �rO]Mo^
SwùR÷ MhqrS_^nsog�SVs�ZËbCS_d_^�ORsaKNMoQa��Sm^nMW|�JLKNS_^�tfMoKcb¢[]SVOWQ��LbR^��rMh·cXNMo��`c^aS_XNU°saKNMvXNMoUWb�sTSV[WM°��l$QTOW^T^nM��]³¶OR`rs$��XNOr�rM<�Ëjcb�sasaMhQTXw�agk[
��KNSml�K�S_^LQTMhdmb�sTMo�ksaO.saKNM/jwOW^aSVsaS_[RM/XNOr�rM���jfb�snsTMhQTXw�hg���[]S_bDsTKNM/jcb�sTK�é[ç\ë�Ïcâ[ã�äPORZ²·cUW`NQaM x | �c|
JLKNMvXNOr�rMvS_Xc^alhQaS_jrsTSVOWX;g��nm ç"o�ãÂê{ë�à�ï�QTMUM�`NS_QTMo^�saKcbCs�saKNMz^aOR`NQ�l$M.XNOr�rMvOCZesaKNM�jfb�saK!é\ç\ë�Ïcâ[ãcä�S_^IsTKNM�jNQTO�[�Sm�rM��

ß\àÂê¶ê[à�î\ãÂê1XNOr�rMWg]saKNMIjcb�sTKPSVsT^aMhdVZAQTMo^nsaQTSml±sT^usaKcM�^aM$sLOCZ�jfO�^a^aS_tNdVMIOrlhlh`NQaQTMhXfl$Mo^eOCZ)g2[1sTOvbRdVd/Ïcâ[ãcäkXcO]�NMo^~��KNSml�KktwMhd_ORXNU
saOPsaKcMDUWSV[WMhX	d_SVtcQTbRQap-ç¶Î{åUñ�|«JLKNM.QaM�^�sTQaSml±sTSVOWX!à"V�ãÂê�ìÂè\ã�OCZu·cUR`NQTM x |�©�S_^�·cXfbCd_dVp<`c^aMo�	saO�^nModVM�l±s�bCd_dAsTKNOW^aM.tfOWQaQTO��eM��
SVsaMhi�^D��S�sTK*b!æ¶à�ç�ï�ð[çÂâ[ã°ivORQTM�saKcbRXp��
�
��Nb¢pr^�bRUROc|A£Fd_MobR^aM�XNORsaMzsTKcb�s.b<KNORd_d_O�� ZËbCs.bRQaQTO��ôtwM$s��~MhMoX»s��eO	XcO]�NMo^
QTMUM�`NS_QaM�^IsaKNM�Mhq]Sm^nsaMhXfl$M�OCZ�b<l$MoQns�bCS_X»jcb�sTK����rMhQTS_[RMo��QTMhdmb�sTSVOWXc^nKcSVjw�\twM$s��~MhMoX�sTKNMo^aM�s��~O�XNOr�rMo^og¬��KNMoQaM�bR^/b�KNOWdVd_O��
ZËb�s�bRQaQTO��íb�sasTbRl�KcMo�<sTO<b°^aS_XNURd_MDXcO]�NM.QTMUM�`NS_QTMo^�saKcbCs/S�s�^IsTbCQTURMhsIXcO]�NMDZ�`cd�·cd_dm^�bPlhMhQasTbRSVX�QaM�^�sTQaSml±sTSVOWX?�ËtfModVOWXNUW^�saO<b
�rMoQaS_[RM��kXNOr�rM/^aM$s$��|
ô[ã�æ[åLç�ñ&æ¶ãLß\àÂê�ê[àLî\ã�ê�Sm^eORXNM�M$qNbCivjNd_M2OCZ²b�saM�^�s~��KNOW^aM\^aSVXNUWdVM�jN`NQTjfO�^nM\S_^usaO.l�KNMol��DZ�ORQesaKNM�M$qrSm^�sTMhXclhM\OCZ²b1l$MhQasTbRSVX

URQ�bCjcKYjcb�sasaMhQTX¬|��¶s.MoS�sTKNMhQv^a`clhlhMhMo�c^1OWQ�ZËbCS_dm^h|9JLKNSm^1Sm^DSVXc�NS_lob�saM��+t]p�saKNMõM�`cbCd_SV·cMhQM��

�����	twM$s��~MhMoX*SVsT^DjcbCQ�bCivM$sTMhQ
d_S_^nsDbCXf��sTKNMzM�MW`fbCdm^�^nS_URX²|²JLKNMvZ�ORd_d_O���SVXNU�sTMo^nsrqÀå�ï�ì{Ïcâ[ãcä�ORZe·fUR`NQTM x |_À y KcbW^�b<�rS��wMoQaMoXWs�MW`fbCd_S�·cMoQn��

�gï��<�r`cM�saO
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test  ReliableBorrower( aPerson : Borrower ;
                             aLib : LIBRARY)    [0:1] =

end ;

‘2 : Item

hasItem ( aLib )

‘1 = aPerson

overdue ( 100 )

¨�SVUW`NQTM x | µc�N}ëjcbCQ�bCivMhsaQTSVÊoMo�k^a`NtNUWQTbRjNKzsTMo^ns2��S�sTKNOR`Ns\bCX]pzOR`NsajN`rs2jfbCQ�bCivM$sTMhQ�^h|

saKcM1ZËbWl±sIsaKcbCs�bPlhbCd_d�OCZsqÀå�ï�ì{Ïcâ[ãcä<MhSVsaKcMhQ�ZËbCS_d_^IORQ�QaMhsa`NQTXc^IbzXNOWXc�rMhsaMhQTivSVXcS_^nsaSmlhbRdVd_p<l�KNOW^aMhX	QTMo^a`NdVso|«JLKNMDsaMo^nsIsTbC�WMo^
b{��XcORXNMoi.jNs�pN�.^aM$szORZ¥Î&Ï�ß�ô�ü�ô¶ý»XNOr�rM�^�jNd_`c^zbY^aSVXcURd_M<�RMhp]�~ORQ��*bW^vSVXNjc`rsPbCXf�?QTM$sT`NQTXc^zb»^nS_XNUWdVM<XNOr�rM	t[çÂâ{÷cé*bR^
OR`NsajN`rs�|NJLKNSm^eXcO]�NM�Sm^ebDXNOWXc�rM$sTMhQTivSVXNSm^nsaSmlhbCd_d_pv^aMhd_Mol$saM��zMhd_MhivMoXWsLOCZ²saKNMIZ�ORd_d_O���SVXNU.^nMhs~ORZ�Ïcâ[ã�äkXNOr�rM�^h�]�¶sT^~ModVMoi.MoX�sT^
twMhd_ORXNUvsTOzbDd_S_tNQTbRQapzsaKcbCs\S_^\bCX°Mhd_MhivMhX�s\ORZAsTKNMCÏ�ï�Î{å�ñ�ê[ç�êÀåLã\ë�^aM$s\bRXc�PsaKNMopkKcb¢[WM/b.saSVsad_M/saKcbCs\l$OWXWs�bCS_Xc^~saKcM�URS_[RMoX
u ãÂóÂî\àÂê�ì	bR^Db�^a`Ntc^nsaQTSVXcUc|AJLKcMz·cQ�^�svl$OWXc�rSVsaS_ORXYivMhX�saS_ORXcMo�+bRtfO�[WMzS_^DUR`fbCQ�bCX�saMoMo��t]p�sTKNMkXcO]�NMkS_Xc^alhQaS_jrsTSVOWXvg,�Em
ã�æ¶ã�ä JUÏUï[Î{å�ñ�ê�çÂêÀåLã\ë�N]g�sTKNM�^aMol$OWXc�PORXNM�t]p�saKcM�b�snsTQaS_tN`rsTM�l$OWXc�rSVsaS_ORX�b�ZîsaMoQ�saKcM/�RMhp]�~ORQ��õ÷�à�ï�ì{åcâÀåLàLï |

test  FindItem( InLibraries : LIBRARY [1:n];
               Keyword : string ; out  Match : Item) [0:n] =

condition exist  pos := elem ( 1 .. length (‘3.title) ) ::
              Keyword = substr (‘3.title, pos, pos + length (Keyword))

end ;
return  Match := ‘2;

end ;

‘3 : TITLE

owns

‘1 = elem  ( InLibraries )

has

‘2 : Item

¨�SVUW`NQaM x |VÀ y �N}�^a`NtNURQ�bCjcKzsaM�^�s2��SVsaK�XNOWXc�rMhsaMhQTivSVXcS_^nsaSml�tfMoKcb¢[]SVOWQo|

¦LØ �\Øt¦ Ã�ßNÞ�­0µ(²wÝrÚnÞuè\Ü+ã&è(­°×YÝ]ÝrßcÚ��pµ�Ý�©Ù×{Ü]Ü]Úi®eè\éÓ©²èeÝNÜ
�]`NtcURQ�bCjNK�sTMo^nsT^²saORUWM$sTKNMhQA��S�sTK�jcb�sTK1�rM�l$dmbCQ�b�saS_ORXf^¬bCXc��QTMo^nsaQTSml±saS_ORXf^²bCQTM9sTKNMutcbW^nSmlFlhORXc^nsaQT`cl±s�^�Z�OWQ²S_Xc^njwMol$saS_XNU�bRdVQTMobW�rp
M$qrSm^�sTSVXcU1URQ�bCjcKc^hgW��KNMhQTMobW^FUWQTbRjNKvsaQ�bCXc^nZ�ORQTi�b�sTSVOWXc^FQT`Nd_Mo^���`c^a`cbRdVd_p�lhbCd_d_Mo��� úaùU� W �h÷t�Ëù�Scõ � bCQTM�sTKNMhS_Q~lhOR`NX�sTMhQTjcbCQasT^
Z�ORQIl$QTMobCsaS_XNUzbCXc�°ivOr�rSVZ�p�S_XNU°^al�KNMoi�b�l$ORXf^nSm^�sTMhX�s\UWQTbRjNKc^o|N£FQTO]�N`cl±sTSVOWXc^�Kcb¢[WM�b�dVMhZîsn³LbCXc�<b�QTS_URK�sn³¶KcbCXf�°^aSm�rM�URQ�bCjcK
jcbCsnsaMoQaX �Ë¡²ðI�{bCXf��­2ð��f��bR^zsaKNMoSVQ°i�bCS_X�l$OWivjfOWXNMhX�sT^ogu��KcMhQTM<saKNM�¡²ðI��i�b¢p�lhORX�sTbRSVX�sTKNM�^TbCivM	ModVMoivMhX�sT^PbR^
saKcMk^n`ctNURQ�bCjNK»jcbCsnsTMhQTXc^�ORZ�bRdVQTMobW�rp�jcQaM�^nMoXWsTMo��saM�^�s�^k�ËORQ1jfb�saKf^1bCXf�»QaM�^�sTQaSml±sTSVOWXc^/��SVsaKYURQ�bCjcKNS_lobCdu�NM$·cXNSVsaS_ORXf^��±|A}
jNQTOr�r`cl±sTSVOWX¬ü ^.­\ð��?KcbR^vb�Q�b�saKcMhQ��rS��wMoQaMoXWsz^nsaQT`cl±sT`NQTMR|&�¶szi�b¢pYXNMhSVsaKNMoQzl$OWXWs�bCS_X*XNMoUWbCsaS_[RM°XNOr�rMo^�bRXc�+M��rURM�^DXcORQ
QTMo^nsaQTS_l$saS_ORXc^~ORQ�jfb�saKf^�bR^�bCjcjNdVSmlhbCsaS_ORX�l$OWXc�rSVsaS_ORXc^o|



Ñ/.0,��v%\Ð��vÕ
%���,��uÒ/Ó���ÒE,�' ªcÀ

JLKNM�jcQaOr�r`cl$saS_ORX�ü�ì�ì��{åcâ\æ¶ã.OCZ9·cUW`NQTM x |_ÀRÀ/KcbW^\b�Q�b�sTKNMhQ\saQTSV[]SmbCd²¡Að��<bRXc�<­2ð���gcsTKNMD�NbW^nKcMo��QTMol±s�bCXNUWdVM�^2bCtwO�[RM
bCXf�DtwMhd_O��?saKNM\^aMhjfbCQ�b�saOWQi����mw|��¶sT^e¡²ðI�1QTMUM�`NS_QTMo^�saKcM2XNORXcM$qrS_^nsaMoXcl$M�ORZ«b�XcO]�NM���KNS_l�K�twMhd_ORXcUW^�saO�saKNM2bRtc^�sTQTbWl±sulhd_bW^a^
�ÀÏ���Î��.bCXc�v��KNSml�K�KcbW^ub�âÀåcâ\æÂã1b�sasaQTSVtN`NsaM\��SVsaKzsaKNM�URS_[RMhXv[�bCd_`NM.�{åcâ\æ¶ã"��ã"��â«|¢�¶sT^u­\ð���lhQaM�b�saM�^ub/XcMh��XNOr�rM\ORZ�s�p]jfM
�Àåcâ[æ¶ã"��ó�X[ãf|�£&MhQTi.SVsnsTMo�.bRl$sa`cbRdN[�bCd_`NMo^�Z�OWQ&saKNMLZ�OWQai�bCdrjfbCQ�bCivM$sTMhQ]�Àå�â\æ¶ã"��ó"X\ã�bCQTM�bCd_d]saKNO�^nM�XNOr�rMLs�p]jwMo^&��KNSml�KvKcb¢[RM
�ÀÏ���Î��°bR^\bP^n`cjfMoQTlhd_bW^a^D�ËbR^\MR| Uc|&ß\à¶àÂá°ORQ.t�çÂò[ç�w{åUïf�±|NJLKNM1XNMo��XNOr�rMRü ^Ib�snsTQaS_tN`rsTMo^(âÀå�â\æ¶ãfg&ã¶ì{å�â[àÂê{ërgcbCXc�!çLè�â¶é\àÂê&ë
QTMol$MoSV[WM�saKcMhS_Q~[�bRdV`NM�^FZ�QTORi�sTKNMIlhORQTQaM�^njwORXf�rSVXcU/Z�ORQTi�bCdwjcbCQ�bCivM$sTMhQ�^L�Àåcâ[æ¶ã"�[ã"�¶â«g(��ì{åcâ�àÂê[Ð�ãÂâwgCbRXc�±ü¶è�â¶é\à�ê[Ð�ãÂâ«|C}2X]p
lhbRdVdfOCZHü�ì�ì��{åcâ\æ¶ãIMhSVsaKNMoQFZËbRSVdm^uOWQFjNQTOr�r`cl$M�^ub��NM$saMoQaivS_XNSm^�sTS_lobCd_dVp��rMh·cXNMo�vQTMo^a`NdVso|]}\^eb1l$OWXc^aMUM�`NMhXfl$MRgCsaKNM�jNQaOr�r`fl±saS_ORX
KcbW^~saKNM¥M�`cbRdVSV·cMhQ	��

�����f|

production  AddTitle( TitleType : type in  TITLE;
                     TitleText : string
                     EditorSet : string  [0:n];
                     AuthorSet : string  [0:n] ) [0:1] =

        ::=

transfer  1’.title := TitleText;
            1’.editors := Editors; 1’.authors := Authors;
end ;

‘1 : TITLE
valid
  ( self .title = TitleText)

1’ : TitleType

¨�S_UR`NQTM x |_ÀRÀW�N}ëXNOr�rM$³¹l$QTMobCsaS_XNUDjcQaOr�r`cl$saS_ORX»��UWQTbRjNKksTQTbRXc^nZ�ORQTivbCsaS_ORXw�±|
JLKNMejNQaOr�r`fl±saS_ORXTü�ì¶ì��Àåcâ\æÂã2bR�N�N^AORXcMuXNOr�rMesaO�saKNM~URQ�bCjcK/��S�sTKNOR`rs9l$QTMobCsaS_XNU�bRX]p�lhORXNXcMol±sTSVOWXc^�sTOIbRdVQTMobW�rpIM$qrS_^nsaS_XNU

XNOr�rM�^h|]JLKNM�Z�ORd_dVO���S_XNU1jcQaOr�r`cl$saS_ORXZÎ�ã�ï[ì{Ï�â[ãcä�^aKNO��2^eKNO��{S�sLSm^ujwOW^T^nS_tNd_M2sTO.lhQaM�b�saM�Mo�rUWMo^utfMhs��eMoMhXPbRdVQTMobW�rp.M$qrS_^nsaS_XNU
XNOr�rM�^uOWQuMo�NURMo^etwM$s��~MhMhXkORdm��XNOr�rMo^~bCXf��XNMh��XNOr�rMo^o|�JLKcM\jNQTOr�r`cl±sTSVOWX¬ü ^e­2ðI�zlhORX�sTbRSVXc^uORXNM�XNOr�rM\��SVsaKPSVXf^alhQaS_jrsaS_ORX
ïyx	mbgrï»Z�OWQvbRX]p�jwOW^aSVsaS_[RM�¡²ð��+XNOr�rMSgrï�|9�~SVXf�rSVXcU�¡Að��YXcO]�NMo^DsaO»­2ð��*XNOr�rM�^.bRdVd_O��2^�OWXNMPsaO»�rS_^nsaS_XNUW`NS_^aK+sTKNM
Z�ORd_d_O���SVXNU.sTKNQaMoM/lhbR^aMo^o�
ÀW|�ºIlhl$`cQaQTMhXclhMo^�ORZu¡²ðI��XNOr�rMo^���KNSml�K�bCQTM�XNORsItwOR`cXc��saO°­2ð��	XNOr�rMo^IbCQTM �Wö þ öo÷¶ö�� saOWURM$sTKNMhQ���S�sTK�bCd_d&bR�c
nbWl$MhX�sl$ORX�sTM$q]s�Mo�rUWMo^o|
¥N|�ºIlhl$`cQaQTMhXclhMo^�OCZ�¡²ðI��XcO]�NMo^/��KNSml�K»bCQTM.twOR`cXc��saO<b�`NXNSÆM�`NMhd_p��rMh·cXNMo�Y­\ð���XNOr�rM�bCQTMT� úaö$õhö$ú���ö�� saORUWM$sTKNMhQ��S�sTK.bRdVd]sTKNOW^aM�b�snsTQaS_tN`rsTM�[�bCd_`NMo^&bCXf�DlhORX�saMhq�s9M��rURM�^&��KNS_l�KvbCQTM~XNOCs9M$qrjNd_Sml$SVsaMhd_p1i�bRXNSVjc`Nd_bCsaM��1t]p/sTKNM�QaMoUWbRQT�rM��
jNQaOr�r`fl±saS_ORX²|

x |2}2X]pk­2ðI�kXcO]�NM/��S�sTKNOR`rs\bvlhORQTQaM�^njwORXc�NSVXNUv¡²ðI�PXNOr�rM�dVM�bR�N^~sTOvsaKNM �húaö ý ÷t�Ëù�S ORZ&b.XNMo�¯XcO]�NMR|
JLKNSm^�bCjNjNQTOWbWl�K{KcbR^PtwMhMhXÛbR�rOWjrsaM��{Z�QTORi saKcM»bRdVUWMhtNQ�bCSml<UWQTbRjNK{saQ�bCXf^�Z�OWQai�b�sTSVOWX�bCjNjcQaO�bRl�K¬g~bR^PjNQaM�^nMoX�saMo��SVX

� ­�ORÊ�µ�©o ¶|c�¶s�bCd_dVO��2^�OWXNM�saOPl$ORj]p°ORQ2QTMo�NSVQTMol$s�bv·NqrMo��X]`NiDtfMoQ\ORZ&M��rURM�^hgftN`rs2ZËbRSVdm^�S�ZFbCX	bzjNQaS_ORQTS¬`NXc��XcO���X<X�`ci1twMhQ
OCZ&l$OWXWsTM$q]s�Mo�rUWMo^~KcbW^~saOvtfM/i�bRXNSVjc`Nd_bCsaM���|N£u­2º���­2½~��OL�«MhQ�^eZ�ORQLsTKNS_^2jN`NQTjfO�^nM�^nOR³¶lobCd_dVM�� ö�����ö����L�VS ÿ ú Wrþ ö$õ gr��KNS_l�K�~MhQTMIbW�rORjrsTMo�zZ�QaOWi saKNM/bCd_UROWQaSVsaKci.Sml\bRjNjNQTOWbWl�KzSVX�� ¤�bCUr©�µCt] ¬bRXc�k��KcS_l�K°bCd_dVO���OWXNM�saO.ivbRXNS_jN`Ndmb�saM�^aM$sT^LORZAl$OWX�saM$q]s
Mo�NURMo^o|N}2X�Moi1twMo�N�rS_XNU�QT`Nd_MIORZAsTKNM�Z�ORQTi

ê�ã¶ì{åcê[ã[÷�â �Lñ\à�ê�ê[à�îÀë���� ç\ë 9���æÂà\ë�âP�íö¶ê�àcä g��ûâ[à zsxZ{
�rModVMhsaMo^2MR| Uc|NbCd_dañ\àÂê�ê�à�îÀë/Mo�rUWM���KNS_l�K�Kcb¢[WMIsaKNM/Orlhlh`NQTQaMoXcl$M�OCZ�saKcM�¡²ð��°XcO]�NM|g,��bR^�^aOR`NQ�l$MW|r�¶s\l$QTMob�sTMo^~Z�OWQ2bCX]p

�rModVMhsaMo��ñ\àÂê�ê[àLîÀëzM��rURMvsTO�b<l$OWXWsTM$q]s1XNOr�rMh}{b�XNMo� æÂà\ë�â	M��rURMz��KcS_l�K»KcbW^�saKNM°l$OWXWsTM$q]s�XNOr�rM~}�bR^1^nOW`NQTlhMzbCXc�
saKcM�Orlhlh`NQTQaMoXcl$M�OCZ¬sTKNMI­\ð��kXNOr�rM.z
xebR^usTbRQaUWM$s�|]JLKcMo^aM2saMhq]sa`cbRdwMoi1twMo�N�NSVXNU.QT`NdVM�^L�rMo^nsaQTO�p1sTO.b.l$MoQns�bCS_XzM$q]sTMhX�sesTKNM
[]S_^a`cbRd]Îfb¢[ROWQ9OCZ«URQ�bCjNKDsaQ�bCXc^nZ�ORQTi�b�sTSVOWXc^h|Rº\sTKNMhQ9UWQTbRjNK1sTQTbRXc^nZ�ORQTivbCsaS_ORXvbCjNjcQaO�bRl�KNM�^hg�bR^&MW| Uf|�saKcM�ó�URQ�bCjNK.URQ�bCivi�bCQ
bCjcjNQaO�bRl�K¬goOL�«MhQ9b2UWQTbRjNKNSmlhbRdWXNORsTbCsaS_ORX/Z�OWQAsTKNML�rM$·cXcS�sTSVOWX1OCZfMhi1twMo�c�rSVXcU�QT`Nd_Mo^o|¢JLKcM~bW�r[�bCXclhMo��^aM$s&jcb�sasaMoQaXDivbCsTl�KNS_XNU
l$OWXcl$MojrsT^LORZAsTKNM�Z�ORd_d_O���SVXNUv^aMol±sTSVOWX x | ªf| ªvUWSV[WMo^L^nS_ivSVdmbCQ2^a`NjNjwORQasLZ�ORQLsTKNM/URQ�bCjNKcS_lobCd��rM$·fXNS�sTSVOWX�OCZ&Mhi1twMo�c�rSVXcU�Qa`Nd_Mo^o|



ª�¥ Ñ/.0,��v%\Ð��vÕ
%���,��uÒ/Ó���ÒE,�'

�LbR^aMo�PORX°saKcMo^aM/URMhXcMhQ�bCd�QTMhi�bCQT�r^LS�s2Sm^�MobW^npksaO�Mhq]jcd_bRSVX°saKcM/tfMoKcb¢[]SVOWQ�OCZ&jNQaOr�r`fl±saS_ORX�Î�ã�ï[ì&Ïcâ[ãcäPSVX�·cUW`NQTM x |VÀ¢¥r|
�¶sT^L¡Að���i�bCsTl�KNM�^ebD^n`NtcURQ�bCjNK¬g���KNMoQaM\saKNMIURS_[RMoXzXNOr�rM\jfbCQ�bCivM$sTMhQ�^sq[àÂê�o[ãÂê{ë�àLï.bCXc�C�Âéaå¶ë�Ïcâ�ãcä�bRQaM�tfOW`NXc�zsaOD¡Að��
XNOr�rM�^rg,�2bCXc�^gk[cg�QTMo^ajwMol±sTSV[WMhd_pR|�¨N`cQnsTKNMhQTivORQTMRg�gkl�S_^&twOR`cXc�DsaOIsaKNM2bRdV�Lb¢pr^²MhqrS_^nsaS_XNU/bCXc�D`NXNSÆM�`NMhd_pD�NM$·cXNM���Î&Ï�ß�ô�ü�ô¶ý
XNOr�rM�sTKcb�s~O���Xc^&sTKNM\QTMhU�bCQ��rMo��Ïcâ[ã�ä�XNOr�rMRg�S�Z�sTKNSm^FXNOr�rM�S_^ebCX�S_Xc^�s�bCXclhM2OCZ«sTKNM2s�p]jwM0Î�ãLï[ì{å�ï�ò�Î{å�ñ�ê[ç�ê�ó«|o¨�S_XcbCd_d_pRgCsTKNM
¡²ðI�PZ�ORQTtNSm�N^LsaKcM�M$qrSm^�sTMhXclhM/OCZ9b�ñ[àÂê�ê[à�î{ë�M��rURM/twM$s��~MhMoX°saKNM�Orlol$`NQTQaMoXcl$M�^LOCZ7g��/bCXf�pg2[zbR^��~Mhd_d²bR^�saKNM�MhqrS_^nsaMoXcl$M
OCZ2bRXNOCsTKNMhQ�ß\àÂê�ê[àLî\ãÂê<XNOr�rMz��SVsaK?bõñ\à�ê�ê[à�îÀëzMo�rUWM�saO<sTKNMk^aMhd_Mol$saMo�8�¶éaå¶ë�Ï�â[ãcä�XNOr�rMW|�JLKNMPbR^T^nOrl$Smb�sTMo�»b�sasaQTSVtc`rsaM
l$OWXc�rSVsaS_ORX»��twMhd_O���sTKNM/jNQTOr�r`cl±sTSVOWX¬ü ^�­2ð��c�eUW`cbCQ�bCX�sTMhMo^esTKcb�s�sTKNM/tfO]OW�zdVS_ivS�s2ORZAsTKNM/S_X�[WORd_[RM��zd_SVtNQ�bCQTp�Sm^�ORtc^aMhQT[RM���|

production  LendItem( ForPerson : Borrower ; ThisItem : Item) [0:1] =

        ::=

condition card  ( ‘1.hasItem ( ‘3 ) ) <= ‘3.bookLimit;
transfer   2’.loanDate := currentDate;

end ;

‘2 = ThisItem

owns

borrows
‘4 : Borrower

borrows

‘3 : LendingLibrary ‘1 = ForPerson

2’ = ‘2

owns

3’ = ‘3

borrows
1’ = ‘1

¨�SVUW`NQTM x |VÀ¢¥r�r}2X�M��rURMh³¶lhQaM�b�saS_XNU.jNQTO]�N`cl±sTSVOWX��ËURQ�bCjNKPsaQ�bCXc^nZ�ORQTi�b�sTSVOWXw��|
}�lobCd_dcORZ¬jNQaOr�r`fl±saS_ORX±Î�ã�ï[ì{Ï�â[ãcävMoS�sTKNMhQuZËbCS_d_^eORQ~l$QTMob�sTMo^Fb¥ñ\à�ê�ê[à�îÀë\Mo�rUWM2twM$s��~MhMhXzsaKNM�O]lol$`NQTQTMhXclhM�OCZ�g��\bRXc�Egk[

bCXf��bR^T^nS_URXc^9saKNM2QTMo^a`NdVsuOCZ�sTKNM2Mhq�sTMhQTXcbCdcZ�`NXcl$saS_ORXzlhbRdVdG÷cè�ê�ê[ã�ï�â¶ð[çÂâ[ã\saO/sTKNM�bCsnsaQTS_tN`rsaM�æÂà�ç�ï�ð[ç�â[ãIORZwsTKNM\Orlol$`NQTQaMoXcl$M
OCZ��Í¥r|²JLKcMzjNQTO]�N`cl±sTSVOWXYKcbR^/XcO�bRlol$ORivjcbRX]p�S_XNU°MhiDtfM��N�rS_XNU	QT`NdVM�^hgAS�| MR|AS�sDjNQaM�^nMoQa[WMo^/bRdVdubRdVQTMobW�rp�MhqrS_^nsaS_XNU	l$OWX�saM$q]s
Mo�NURMo^LORZ²sTKNM/i�bCXNS_jN`Ndmb�sTMo�PsaKNQTMhM�XNOr�rM/Orlol$`NQTQaMoXcl$M�^h|

¦LØ �\Ø � ×�­�0�ã9è(²À©G­°Ã�ã�Ý�Ý�©¬ßfèÄ¬ ã�Ý[²cå�Únè0® ø�Þeè0²À©¬ä\ÝrÜ
JLKNM.jNQTO]�N`cl±sTSVOWX-ô[ã�äÀà"V[ã�þ�V[ãÂê�ìÂè[ã�ß\àÂê�ê�à�î[ã�ê.OCZu·cUR`NQTM x |VÀ x ^aMhd_Mol$sT^IbCX]p�ß[àÂê�ê[à�î[ãÂêzXcO]�NMD��KNSml�K��NS_��XNOCs�QaMhsa`NQTX�b
d_MhX�sn³¶OR`rs�Ïcâ[ã�ä°��SVsaKcSVX^��
�
v�cb¢p]^o|]�¶sLZËbCS_d_^~SVZ�^a`cl�K°bDXNOr�rM/�rO]Mo^~XNORs�M$qrS_^nsogrSVs�i�bC�RM�^Lb1XNOWXc�rMhsaMhQTivSVXcS_^nsaSml�^nModVM�l±saS_ORXPS�Z
ivORQTMLsaKcbRXzORXcM2XNOr�rM�Z�`NdV·cd_d_^usaKcM�l$OWXc�rSVsaS_ORX¬|�JLKNM2jNQTOr�r`cl$saS_ORX�QTMhivO�[RM�^�saKNMI^nModVM�l±saM��vXNOr�rM\bRXc�vQaMhsa`NQTXc^uS�s�^FXcbRi.M�bR^
�~Mhd_dfbR^ubCXzbCd_�Lb¢p]^&XcORXNMoi.jNs�p.^aM$suORZ¬bCd_dNQaMod_bCsaM��õÏ�â[ãcävXNOr�rM�^h|�JLKNSm^u^aM$suORZaÎ�à\ë�âÀÏ�â[ãcäGë�S_^e�rM$sTMhQTi.S_XNM��vt�pvl$OWivjN`rsaS_XNU
saKcMk`NXNS_ORX*OCZ�saKcMPOrlhlh`NQTQaMoXcl$MzORZ�saKNMPQaMoUR`NdmbCQD­2ð��+XNOr�rM*[Lx	mbgk[	��SVsaK*saKNM°^nMhsDOCZ2Orlol$`NQTQaMoXcl$M�^�ORZ�saKNM°�NbR^aKNMo�
�rOW`NtNd_M1QTMol±s�bCXNUWdVMD­2ð��	XNOr�rMilLx	mbgklc|wJLKNMD�cbR^aKNMo�	�NOR`NtNd_M1twORQ��rMoQT^\OCZ9saKcMD¡²ðI�<XNOr�rM^gklkbRXc�<SVsT^IQaMod_bCsaM��<­2ð��
XNOr�rM	lLx�S_Xc�rSmlhbCsaMksaKcbCs.SVs�ivb¢p»XNORsDOWXNdVpYtwM°tfOW`NXc�YsTO�b�^nS_XNUWdVMPURQ�bCjNKYXNOr�rMWg&tN`rs.saO�saKNM°i�b�qrSViD`Ni�^aM$sDORZ�bCd_d
XNOr�rM�^LZ�`NdV·cdVd_S_XNUPbRdVd²^nsTbCsaM���QaM�MW`cSVQTMhivMhX�s�^h|r�¹X�sTKNM1^TbCivM/�~b¢p°bR^��~M/KcbW�°Z�OR`NQ\�NS��«MhQTMhX�s\OWjrsaS_ORXc^�Z�ORQ2M��rURM�s�p]jwM1bCXc�
[�bCQTS_bRtNd_M¢�¢jfbCQ�bCivM$sTMhQ9lhbRQT�rS_XcbRdVSVsaS_Mo^og�Z�OR`cQe�rS��wMoQaMoX�su�]SVXc�c^FOCZ�XNOr�rM�^ubRQaM2b¢[�bCS_dmbCtNd_M�ORX�¡²ðI��bCXf��­2ð��.ORZ«jcQaOr�r`cl$saS_ORXc^o�

Ì �]ORd_S_�°^aSVivjNd_M/tfO¢qrM�^�bCQTM � ý SÀ� ý ÷¶ù�ú±û ¡²ðI�c��­2ðI�PXNOr�rMo^ogr��KNSml�K°Kfb¢[RM�^nS_XNURd_M�URQ�bCjNK°XNOr�rM/S_Xc^nsTbCXfl$Mo^�bW^LOrlhl$`cQn³QaMoXcl$MWg
Ì �NbR^aKNMo�v^aSVivjNd_M\twO¢qrMo^FbRQaM ù � ÷t�Ëù�S ý�þ²¡Að��c�C­2ð��.XNOr�rM�^hgW��KNSml�Kzi�b�sTl�Kzb/^aS_XNURd_M2URQ�bCjcK.XcO]�NM2��S�sTK�saKcM\QTMUM�`NS_QaM��jNQaOWjfMoQnsTSVM�^~S�Z9M$qrSm^�sTMhX�sogrtc`rs��rOvXNORs\lhbC`f^nMIZËbCS_d_`NQaM�ORZAsTKNM/O�[RMoQTbRdVd«i�b�s�l�KNSVXcU.jcQaOrl$M�^a^LSVZ9^n`cl�K�bvXNOr�rM/�rO]Mo^2XNOCs
M$qrS_^nsog
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production  RemoveOverdueBorrower( out  Name : string ;
out  LostItems : Item [1:n]) =

        ::=

return  Name := ‘1.name; LostItems := (2’ or  3’);

end ;

‘2 : Item

borrows

‘3 : Item

borrows

‘1 : Borrower

overdue( 100 )

2’ = ‘23’ = ‘3

¨�SVUW`NQTM x |VÀ x �r}ëXNOr�rM��rModVMhsaS_XNUvjNQTO]�N`cl±sTSVOWX»�ËURQ�bCjNKksaQ�bCXc^nZ�ORQTi�b�sTSVOWXw��|

Ì �NbR^aKNMo�»�rOW`NtNd_MztwO¢q]M�^1bRQaM ù � ÷t�Ëù�S ýCþ2¡²ðI�c��­2ðI� õhöh÷ XNOr�rM�^hgA��KNSml�KYivbCsTl�K+b<jwOW^T^aSVtNd_p�Mhivjrs�p»^nMhs1OCZ�URQ�bCjcKXNOr�rMo^�^a`cl�KPsaKcbCs\bCX]pzXNOr�rM/ORZ²saKcM/URS_[RMhX�^aM$sLZ�`NdV·cdVdm^\bRdVd�ivMoXWsTSVOWXNMo�°QTMUM�`NS_QaMoivMhX�sT^ogrbCXc�
Ì ^nOWdVSm�1�rOW`NtNd_MetwO¢qrMo^&bCQTM � ý S{� ý ÷®ùCú±û ¡²ðI�c��­2ðI� õhöo÷ XNOr�rM�^���KNS_l�KvbCQTMui�bRjNjfM��1OWX�saO�b\XNOWXNMhivjrs�pD^nMhs�ORZfURQ�bCjcKXNOr�rMo^o|
J�bC�]SVXcU�bRdVdcsaKNM�^nM��rS��«MhQTMhX�sF�]S_Xc�N^FORZ¬¡²ð��f��­2ðI�.XNOr�rMo^9S_X�saO1bWlhlhOR`NX�sogR�eM�Kcb¢[WMLsaO/Mhq�sTMhXc�.sTKNM2O�[WMhQ�bCd_drjNQaOrlhMhMo�NSVXNU

Z�ORQL·fXc�rS_XNU�i�b�sTl�KcMo^LOCZ&bvjNQTO]�N`cl±sTSVOWX¬ü ^�¡Að��°bR^~Z�OWdVd_O��2^o�
ÀW|2JLKNML·cQ�^�sF^nsaMhjvSm^&saO�·fXc�vi�b�sTl�KcMo^�Z�ORQFbRdVdcORtNd_SVU�b�sTML¡Að��.XNOr�rM�^hgC^a`cl�K.saKfb�subCd_dNjwOW^aS�sTSV[WM2¡²ðI�1QTMUM�`NS_QTMhivMhX�sT^9bRQaM
sTbC�WMhX/S_X�saO�bRlhlhOR`NX�sAbRXc�/XNO�s��~O\¡²ðI�/XNOr�rM�^²i�b�s�l�K�sTKNMe^TbCivMuUWQTbRjNK�XNOr�rMI��Sm^nOWivORQTjNKNSmlu^a`NtNURQ�bCjcK/ivbCsTl�KNS_XNUr��|

¥N|2JLKNM9XNM$q]s&^�sTMhj/l$OWi.jc`rsaM�^¬i�b�qrS_ivbRdCi�b�s�l�KNMo^¬Z�ORQ²bRdVdWORtNd_SVU�b�sTM&¡Að��/^aM$sAXNOr�rMo^ogh^a`cl�K�saKcbCsAbR�c�rS�sTSVOWXcbCdWl$ORXf�rS�sTSVOWXc^
bCXc�ksaKNM/Sm^aORivORQTjNKNSm^ni QTMUM�`NS_QTMhivMhX�s2bCQTMIZ�`Nd�·fdVd_Mo��|

x |2JLKNM°saKNS_QT��^nsaMhj�Sm^.saO�·cXc��bCjcjNQaOWjNQTS_bCsaM°O]lol$`NQTQTMhXclhMo^1Z�ORQzbCd_d�ORjNsaS_ORXcbRdL¡Að��?XNOr�rM�^vS�Z�jfO�^a^aS_tNdVMWgF^n`fl�K+saKfb�s
bR�N�rSVsaS_ORXfbCd¬l$OWXc�rSVsaS_ORXc^�bRXc�ksaKNM/Sm^nOWivORQTjNKNSm^niÁQTMUM�`NS_QTMhivMhX�s�bCQTM�Z�`cd�·cd_d_Mo��|

ªf|2JLKNM�Z�OR`NQasaK�^nsaMoj{�rMobRd_^���SVsaK�ORjrsTSVOWXcbCd2¡Að���^aM$skXNOr�rM�^h|eJLKNMhp�bCQTM�ivbRjNjwMo��ORX�sTO+b»jfO�^a^aSVtcdVp?Mhivjrs�p�tN`rs
ivbCqrSVi�bCd¬^aM$s�ORZ�UWQTbRjNKkXNOr�rM�^hgf^n`cl�KPsaKfb�s\bCd_d²bW�N�rSVsaS_ORXcbRd¬l$ORXf�rS�sTSVOWXc^�bCXf�zsTKNM/S_^aORivOWQajNKcS_^aiÁQTMUM�`NS_QaMoi.MoX�s�bRQaM
Z�`Nd�·fdVd_Mo��gNsaO]Oc|

¾N|2¨AS_XcbRdVd_pRg�ORXNM°XNMoUWb�sTSV[WMk¡²ðI�+XcO]�NMkORQ.Mo�NURM�b�ZîsaMoQ1sTKNM°OCsaKcMhQvS_^DKcbRXc�rd_Mo�*bW^�Z�OWdVd_O��2^o�²sTKNM°bRdVUWORQTS�sTKNi l�KNMol��r^
saKcbCs2saKNMDbCd_QaM�bR�rp°�rM$sTMhQTi.S_XNM��<¡²ð��°Orlol$`NQTQaMoXcl$M/Sm^�XNORs\M$q]sTMhXc�rS_tNd_M1��SVsaK	b�i�bCsTl�K�OCZ&saKcM1QTMhUWbRQT�NMo�PXNMhU�b�saS_[RM
XNOr�rMDOWQ�M��rURMW|�}2UWbRSVX²gw�~M1Kfb¢[RM�sTO°�NS_^aQaMoUWbRQT��sTKNOW^aM1UWQTbRjNK	XNOr�rM�^I��KNS_l�K�bCQTMDjfbCQas�OCZusaKNM��rMhsaMhQTivSVXcMo��¡Að��
O]lol$`NQTQTMhXclhMR|

JLKNM/`c^TbCUWM/OCZ&ORjrsTSVOWXcbCdAbCXc�f��ORQ2^aM$s\XcO]�NMo^�OWX�bvjcQaOr�r`cl$saS_ORX¬ü ^2­2ðI�°S_^\QaM�^�sTQaSml±sTMo�PsaOvsTKNM�Sm�rMhX�sTS_lobCd²QTMhjcd_bWl$MhivMoXWs
OCZ�XNOr�rMo^og&S�| MR|&sTKNMo^aMPXcO]�NMo^vbCQTM°bRdV�Lb¢pr^�twOR`NXf�+sTO�M�MW`cSV[�bCd_MhX�svXNOr�rMo^.ORZ2saKNM�QT`Nd_MRü ^.¡Að��«|&�¶s�i�bC�WMo^DXNO�^aMhXf^nMPsaO
QTMUM�`NS_QaMDsaKNMzlhQaM�b�sTSVOWX�OCZLb�^nMhs�ORZeXNOr�rM�^�OCZL`NXc�rMhsaMoQaivS_XNMo��^nS_ÊhMvS_XYbkjNQTOr�r`cl$saS_ORX¬ü ^/­2ð���|²}\�N�NS�sTSVOWXcbCd9iD`cl�K»i.OWQaM
l$OWivjNdVMhq�ivMol�KfbCXNSm^ni�^(� ^a`cl�K»bR^/QT`Nd_M�bCi�bCd_UWbRivbCsaS_ORX�SVX{� J��~µRª� ~� �~OR`cd_��twM�XNMolhMo^T^abRQap�sTO<KcbCXc�NdVMz^aS�sT`cb�sTSVOWXc^
d_SV�WM°êT�r`NjNd_Smlhb�sTM/bCd_d¬XNOr�rMo^L��KcS_l�K<bCQTMIO]lol$`NQTQTMhXclhMo^~OCZ9bv¡²ð��°^aM$s2XNOr�rM�ì.��S�sTKNSVX�OWXNM�jNQaOr�r`fl±saS_ORX²|
JLKNMoQaMIbCQTM\s��~O1jwOW^T^nS_tNS_dVSVsaS_Mo^~KNO���saOv^nOWdV[WM\URQ�bCjcK�saQ�bCXc^nZ�ORQTi�b�sTSVOWXzjNQTORtNd_Mhi�^e��KNS_l�K°QTMUM�`NS_QaM\saKNM�saQ�bCXc^nZ�ORQTi�b�sTSVOWX

OCZubRX�bzjcQaS_ORQTS²`NXc��XcO���X<X�`ci1twMhQIOCZFOrlhlh`NQaQTMhXfl$Mo^\OCZubkjNQaOr�r`fl±saS_ORX²ü ^�¡²ð���gwtwMo^aSm�rM�sTKNOW^aMD^aSVivjNd_MDlobR^aMo^\��KNS_l�K�lhbCX
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twMPKcbRXc�rd_Mo�Yt]p»ivMobRXc^1ORZ\^nMhsDXNOr�rM�^1OWXNd_pR|&JLKNMz·cQ�^ns.^aORd_`rsaS_ORX+Sm^DtcbR^aMo�YOWX+b	QTMo^nsaQTS_l$saM��»Z�ORQTi"OCZª�cý ú ýCþîþ ö þFÿ ú ý�� ø
úaö � ú���÷��VS ÿC|f�¶s2�eOWQa�r^LSVZ&bRdVd²QaMoUWbCQ��rM��zOrlhlh`NQaQTMhXfl$Mo^LORZ&bvjcQaOr�r`cl$saS_ORX¬ü ^�¡²ðI��^nKfbCQTM�OWXNdVpPjNQTMo^aMhQT[RMo�PXNOr�rM�^�bCXc�°Mo�NURMo^o|JLKNM�jNQTOr�r`cl±sTSVOWX)ô[ãcäÀà"V�ã�þ�V[ãÂê�ìÂè\ã�ß\à�ê�ê�à�î�ãÂê�Z�`NdV·cd_d_^LsTKNSm^�l$ORXf�rS�sTSVOWX<bCXc�Pi�b¢p�tfM�bRjNjNd_SVM��zsTOvbRdVd�SVsT^2O]lol$`NQTQTMhXclhMo^eSVX
jcbRQTbRdVd_Mhd®|²}§^aS_XNURd_MzjcbRQTbRdVd_MhdFUWQTbRjNK»saQ�bCXf^�Z�OWQai�b�sTSVOWXY^�sTMhjYQTMhivO�[RM�^�saKNMoX*bCd_du`cXNQaModVSmbCtcdVMCß\àÂê�ê[àLî\ãÂê<XNOr�rM�^hgAQaMhsa`NQTXc^
saKcMv^aM$s/ORZFsaKNMoSVQ/XfbCivMo^og�bCXc��saKNM�^aM$s/OCZ~bCd_d9QaMod_bCsaMo� Ïcâ�ãcä�XNOr�rM�^h|¬JLKNMv�rM�l$dmbCQ�b�saS_ORX�OCZ�ô[ãcäÀà"V�ã�þ�V[ãÂê�ìÂè\ã�ß\à�ê�ê�à�î�ãÂê
KcbW^2sTOktwMDl�KcbRXNURM��	bR^2Z�ORd_dVO��2^2Z�ORQ�saKNSm^\jc`NQajwOW^aMR�«¨�SVQ�^ns�OCZubRdVd��~M1Kcb¢[WM/saOPQaMojNd_bWl$M�SVsT^IXNOWXc�rMhsaMhQTivSVXcS_^nsaSml�twMhKcb¢[]S_ORQ
M�`cbCd_SV·cMhQ8��

�gï��°��SVsaK�saKNMvjcbRQTbRdVd_Mhd9bRjNjNd_S_lob�saS_ORX�M�`cbCd_S�·fMhQ�ê%�CìN|�¨c`NQnsTKNMhQTivORQTMD�~M.Kcb¢[RMDsaO<l�KcbRXNURMDsaKNM��rM�l$dmbCQ�b�sTSVOWX
OCZ~S�s�^/OR`NsajN`rs�jfbCQ�bCivM$sTMhQ�B[ç�äÀã�^a`cl�K�saKcbCs�S�s�QTM$sT`NQaXf^/b°^aM$s/ORZlï\çcäÀã[ë�S_Xc^nsaMobW��ORZLb�^aSVXcURd_M.XfbCivMvOCZusTKNM�QTMhivO�[RM��
ß\àÂê¶ê[à�î\ãÂêDXNOr�rM��Ë^±��|
JLKNM/^aMol$OWXc�°^nOWdV`rsTSVOWXkZ�OWQ�i�bCXNS_jN`Ndmb�sTSVXNUz^aM$s�^LOCZ9¡²ðI�kOrlol$`NQTQaMoXcl$M�^~S_^LtcbW^nM��kOWXPSVsaMoQTbCsaS_XNU�l$OWXWsTQaOWd¬^�sTQa`fl±sa`cQaM�^h|]�¶s

Sm^~saKNM/i�bCS_X<^n`ct�
�Mol$s2OCZ²sTKNM�Z�ORd_d_O���SVXNU�^aMol$saS_ORX¬|

¦LØ �\Ø$# ø�ÞuèeÝ]ßcÞ�«Z¨eÝrß\µ0²wÝ[µ\ß[©²ÜYã9è0­çæ.ßNã9è�ÜWã~²wÝNÚ�Þeè\Ü
�¶sFSm^&OCZîsaMoXDXcMol$M�^a^TbCQTp�saO�QTMhU�bCQ��/QTbCsaKNMoQ9l$ORivjNd_M$qDURQ�bCjNK�MW`cMhQTSVM�^&ORQ�saQ�bCXc^nZ�ORQTi�b�sTSVOWXc^²��KcS_l�K.i�b¢p�XNOCs9twM2^njwMolhS�·fMo�.bR^
b.^nS_XNURd_M�^n`NtcURQ�bCjNKksaMo^ns�ORQLjNQTOr�r`cl±sTSVOWX¬|r}ÛjN`NQTMIQT`Nd_M$³¶ORQTSVMoX�saMo�kbCjNjNQTOWbWl�K�Z�ORQ�l$M�^~ORXNM�saO.M$q]saMoXc�ksaKNM�¡Að��PbCXc�P­2ð��
OCZ~jNQTO]�N`cl±sTSVOWXc^ISVX»^n`fl�K�b°�~b¢p°sTKcb�s�bR�c�rS�sTSVOWXcbCd&i�bCQT�RMoQ�XcO]�NMo^�UR`fbCQ�bCX�saMoMDl$MoQns�bCS_X�^aMUM�`NMoXcl$M�^�ORZeUWQTbRjNK<saQ�bCXf^�Z�OWQn³
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l$OWX�saQTORdwÎcO���OWjfMoQTbCsaOWQT^o�
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transaction  CleanDB [1:1] =
use  Name : string ;

      LostItems : Item [1:n] do
loop

      RemoveBorrower( out  Name, out  LostItems )
    & write( Name )
    & for all  i := elem  ( LostItems ) do
         RemoveItem( i )

end
end  : [1:1] (* loop as a whole is deterministic *)

end
end ;

transaction  FindAndLend( InLibraries : LendingLibrary [1:n];
                         Keyword : string ;
                         ForPerson : Borrower ) [0:n] =

use  Match : Item do
choose

        FindItem( InLibraries, Keyword, out  Match )
      & LendItem(  ForPerson, Match )

else
        FindItem( InLibraries, Keyword, out  Match )
      & ReserveItem( ForPerson, Match )

end
end

end ;
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ensure

end ;

‘1 : Item
borrows

‘2 : Borrower

‘1
borrows

‘2

owns

‘3 : LendingLibrary

borrows

‘4 : Borrower
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else
    RemoveThisBorrower ( ‘1 )
end ;

‘2 : Item
borrows

‘1 : Borrower

‘2
borrows

‘1

not  overdue( 100 )

�����"���k���P����Ï��P¹y�������k�k�������ª§ª�¦�k�a�2�,�P�����ª�����k���"�>�

  �ª�d�����P�2�,¡����,�P�%�)�%�"�P�!�2�Q�����"�Q�������a�_�)�P�2�,�C� ������§��d���¦Ìº���k�����������k�_�"�2�,�,�

i V2¿ª����¤YXd�����2�,���k�¦��¸a�%�"�P�!�2�Q�����"�Q�����k�U�P�2�,�*�k�@�����2�����.����Ù(��¤����A�!�k���2�������L�k���r�P�P�����k¤�¸������~�d�����,¤Ç§ª���2�A�k�,�2�_�,���.�2�
�2��¡"�P���k�,�	µêú'`�ø�±�µ¶ø(ú_´ ·��P½����,¸~�k�����k�,�2�����
�k���)�k����¨Ë�2���i���%�"�����2�,�2�P���!�����Ç�2���)�!�k���2�£����¸��_���2¸����k���R����Èy¿ªÉ���¿\Ê À �
½��P�(�\�d�����P�,¢P�2�¦�k�P�(�k���"�P��§ª���£�Q�A���������������7�P���P��¤����	���Q�(�2�£����¤�¤�¸C�P���,�*�k�~�_�U�����k�����,�	���P�	�!�P�����k�,�k�!���*�����2�����
�2����¨$�k���d���_½����,�2�r�����P�!�2�Q�������k�����C�����\�k���������,¢��k����¸*�d���k��¤�¸*���%�2�������_½����,¸*���2�)���!���*� ���.���������"�������~���P�2�_�"�2�,�



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

�����k�����d���,Ù���¤����P�i�,�������>�2���)�2�����%��¥������2�����*���P�*�����C�_�.�k���k���,�@��Ìa� �����k�,�!�2�,�*�%�"�2�k�,�%���2�����%��¥������2�����P��§ª���2���"���
�Q�P�����"���P�r�k���)���,�P��Ù����"�������2���U�2¸����k���a�

i ¹y���P�!�2�Q�������k��§ª���2�^�k���P�����U�"���2�����^���2�d�P�2�,�:�k�A�����k���h�(�k���,��¤�¤�¸O�,��¤�¤
�"���,�k���2�����P���k�P�(�U�k�,�"���)�2�A���^�%Ú���¤������¦�k��¤�¸
�i�����,¤����^´¶±�µ¦ý�ý�³%±��_½����)�2�k�������,�����,�k�%�k�������\�i� ���k���£�����,�	���Q�����	�!�k�(�k���2�P�������,�h���P�����2�������k���"�	�����2�����	���\�¦�\�£�
���%�k�,���k�,�Ø��»©�]�����ª�h�(�2�2���������k�����i�����,¤"§ª�P�%�2�P�����¦�]�r�P�!�Ç�_�
�����P��¤��,�r���d�d�,�������2��¤�¸�¢����Ç��������¿����P�����]���%�2�����P�Ç�����
���)�k�������Q���,�@���������i� ���2�k����¤����d�,���P���2�h¤��%�ª�k���r�2�����%��¥������2�����a�P���P��¤��.�Q���2���������k���h�(�k���,��¤�¤�¸C§ª�����Q�a���2���,�2§ª�£�!�
§y�"��¤��C�P��Ù��.�2�d�_�����P��¤������,�*����V!�2�,�!�����P�C�2�,�P�����kXU���@�k���)�%�"�"�k�2�"¤9�P�(§p�(�ª�h����¸h��¤£�����,�����@�k���)�!�_�,���¦¥_���(�k���"�>�
½����,�2�������P�!�2�Q�������k�������@�_�U�2�����a������������¤������d�i���Q�P���P���2�R�_�%��§������a�!�k�(�k�,�������C�"���,�k���2�����P�,�PÉ\�]�������Q�!�"¢��2�����!�
�%�������k�k�������k���,���������ª�����k���2�P�,�*��ÌA§ª���2���"���\�(Ìº�,�%�2�����d�2�P��� ���P���k���"�P��¤�����¸~�����2���U�2¸����k���a�

À �"�i���2���d�,���������.�h�h�(�!�k�������L�Q���!�2�U§ª�����2���,���~�2�,�"���Q�����*�����P�2�£���k���P��¸*�����P�����2�����O�����2�k�,�(�k�,�	�"�.�h�k�,��¤������2���"�2����¸
�%�"�P�!�2�Q�����"�]���s�"�]���d�����k��Ù"�ª�%�������k�k�������]§ª�¦�k�d���k���P�����L�"���2�������"É.�����i�������]� ���L���P�!�k���P�%�ª���k���P�
�k�P�(�s���*è�ç�Ó�Üi���P�!�k���P�%�
���k�2���������2���A§ª���2�|��§y�*×PÝ"à�à�Ý�ãPÓ"àC���������)�%�������k�¦�k���2���)�*�2��Ù"���k�r�����2���"�2����¸A�%�"�P�!�2�Q�����"��Ù����"¤����2�����>¢º§ª���£�Q�8�!���"��¤£�O�,Ù����
�_�\�k�,�2�������2���h��¸h����¸7�����2�,�2�d�,�������2�.���P�i�2�,�d���"�k���2��¤�¸i�%Ú��£���k���P�r���Q���P�~���Q�(�2�\�����r�����d��¤��%Úd�2�Q������� �"�2�h�(�k���"�d���2�����,�k���
½����£�r�_�������i����Ù����,§e§��"�r���������k�,�^���n¥P�"���k�@��� ��¢Ç§ª�����k�~�k���*�,���"�h��¸����l�PÝ�à�à�Ý�ãPÓ�àO§��"�r�����%¤£���k�,�8�k�������2���,�r§ª���2�
�2�P�a�,���Q�����P��¤��¦��¸^�����P�!�2�Q�������jì�ð
î�í,ï|� �"�i���k�i×PÝ"à�à�Ý�ãPÓ"àA�Q���k�����i�����������]»��M�2���£�h���"�!�@�2�P�aå_èR_:�!�_�,���¦¥_���(�k���"�M�����7�2�
�_�~�������P�������O§ª�P�����,Ù������k���~�%�"�P���k�k�������)�£��Ù�����¤£�(�k�,�Ø¢Ø�P�"�k��¤
§y�d�P��Ù"�i�£���,�"�k�¦¥��,�|�2���h�"�k�����A�k�k���P�!� ���k�d���2�����|§ª�����Q�
���k�2���������2���C�d�!���%�"�P�~×PÝ"à�à�Ý�ãPÓ"àd��������§ª�¦�k�	�����dè�ç�Ó�Ü*���������

É.�|�2���h���2���,�)�P���P�:�"���d�i�������U���k���P�7�k�P�(�)�k���~å_èR_*���Q�����8�!�_�,���¦¥_���(�k���"�:�2���"��¤��|�_�~����¤��d�2�a�P���P��¤��~�!�P�Q�8���
���P�%�"�P�!�£�!�2�����\�2�¦�k�P�(�k���"�@�"�a�¦�Q�ª�(§ª�>��»��*�2�P�����,���2��¢����a�"���k��Ù"�������P�!�2�Q�������ª�i���������_�U�P�2�%� ��¤Ë¢�§ª���£�Q�	����¤�¤£�ª�i×PÝ�à�à�Ý�ãPÓ�à
�������~�k���d�(Ù������	�2�,�P�����r�"���2�����n�"�U�	�����P�^���ª��Ú��������k���"�^�P������¤������A�k�����2�������   ���k��Ù"�C�%�"�P�!�2�Q�����"�Q�)���8�2���£�7�2�����!�C���2�
�%¤��"�2��¤�¸*�2�,¤����2�,�	�2�~�k���d�%�����%�����.���%m�¬>« ±on
Q�³�·r���O�"���2��Ù��i���(�Q���P�"�!��� Á Ã ¹ Ä Ï Æ �_½����,¸	���k�rÊsÙ"�����!¨!¹y���P���¦�k���"��¨   ���k���"�
�2�k����¤�����¢�§ª���,�2�O���p���%�2�����S�£�h�k�2�����"���k�,� ���)�2���8�%�"�P�����2�����S�P��¤£���C���ê�2���@�2�P�O���������2�k�����%�A���r�E�2�����%��¥P�,�ë�,Ù��,�"���y»��
���P�\�k���k�d�.��Ù"�����k�����k�r���d��¤������¦�k��¤�¸	����Ù����O��¸	�,��¤�¤������@�@�%�,�!�Q�����A���_���Q�(�k���"�>�Ø¹y�"�P�����2�����P�.�d���"�����,�¦�k���������i���Q���P�����,��¤
�P���!�2�,�2���r���E�"¤��"�P��¤��%�������k�k�������k�r���7������¤��,���n��Ù(��¤��P���2�����^� �P�P���k���"�P�r���M�k�Q���,�d�|�%�"�P���k�k�������Q���Ç»©�ª�2���,¸n���k�~Ù����"¤����2�,�
�����2�����P��¤Ø�2�,�P�����ª�����k���"�P���d���"�������)����Ù����"�,�Ø�

½Ç�d�2���d�h���k�pH,�)È
¿�É���¿�Ê À ���k�(Ù��£�����y�d�����P���k�h���P�2���k�.�k���U�%�"�2�k�,�%�2�����2�������2�����%��¥������2�����P���"�*����Ìº���k������¤��,Ù��,¤��,�

irq �2�����@¼\»   J\ÊS�"�k�����P���"���2�P�7�����k�h�d������¤���Ù��"���������2�"��¤����h��§ª���2�	�_�������2���Q�,¢P§ª���£�Q�A���k�r�d��¸����£����¤Ç�2�����Q�%�)���
���k�2�"�k�y���a���d���,�k���2��Ù������k�����Q���d�d�����r¤£�����"�P���"�,�,�

i ½������������2��Ú��!¨Ë� �2�,���2¸��"�Q�(Úh���]�!�_�,���¦¥_���(�k���"�P�������,��� ���Q�%���~��¸d�2���������¦�k���Q�����>�k���)È
¿�É���¿�Ê À ����Ù����k�����d�,�"�)Î¶�%���
�!�����2�����a��� Ï�Ð��

i O ���P���2���������L���Q�(�k���)�2���h�����k���,���2��¤��,�����P���k���"�k���.�2�P�������Q�����*��¤����d�,�"�Q�����k������¤�¸C�����r�P�������*���	�d�%�"�2�k�,�%��§���¸
§ª�¦�k�^�2���!�_�,�%�U�2�	�k���C¤£���P���P������Í ����¸����@�!¸��!�2���a��½��O�Q�P�,�Q�A�k���,�2�C�k��¤��,�U���7�%�"�d����¤��h�k���d�C�£�)�k���~�Q���2�O�����k���
È
¿�É���¿�Ê À ���P��¤�¸FH,���)Î¶�%���P�!�����k���"�a�P� Ï�ÐQ�

i Ê
���"�7��¸��_�~�����k�����P��¤����2���,����Ì_�,�r�a�!�d�����k�|�k�k���P�2�¦�k���"�|� �k���T�%���d����¤��%¨Ë�2���i�d��¸��_�C�Q�����Q�����k�	�2�P��¨$�k���d�~�Q�����Q�����
À ���d�r�P�2�����P�%�2�����P��§ª���£�Q�OÙ�����¤£�(�k�7����¥P���,�:�����k�����P��¤�����¸	�%�"�P���k�k�������Q�\�����O�_�i���%�2�����k�,�:�(�)�%���d����¤��%¨Ë�2���i�"¢º�����
�i�����ª���Ç�k����� �P��Ù��.�2�h�_�U�����������ª�(���k����¨Ë�2���i�"�

i Ès�k�%¨������d�������Q�%�������¦�k���"�P��Î¶�����
�P�2���!�,�"�k�,�d���,�2�(Ð����k�����k�!�,�!�k���"�P��� ���y���Q�����7�2�Q������� �"�2�h�(�k���"�P�,¢�§ª���£�Q�d�Q�P�,�Q�U�k���
§y�,¤�¤�¨$� �"�2�d�������,�k�>�������"�k�����U�_�%� �"�2�����k�k���P��� �"�2�h���2�������k����������¤£�����
���r�"�k���,���k�\�"�P���Q�����2�,�s���k��§y�,¤�¤�¨Ë� ���k�i���������2�
�(�ê�2�,�ª�¦�Q�ª�����Ø��½����)Ù����"¤����2�����*�������2��¨
���P�*�_�"�!�k�����P�����2���������2���k�d�����(�2���ª���*�%Ú��,�����2�����*���i�d���������2�,¤�¸"�

i »��"�k���"�2����¸~�%�"�P���k�k�������Q�����2�)����¤����k�i�,��� ���Q�%���k���)�(Ù��,�k��¤�¤Ø�%�"�P�2���!�2�,�P�%¸h���]�i�h����������¤£�(�k�,�*���Q���P�>��½�����¸~����Ù����2�
�����Q���,�Q�"�,�h�(�y�2����¨$�k���d��¢"�2����� À �"�d�\���º�k�����e�P��¤¦�y�2���.�%Ú��,�����2�����C�¦�>Ù�����¤£�(�2���Ø¢����2���,�k�
�2�k�������,�
���~�������k�����k�£�(�2�
�2�,�P�����ª�����k���"�>�

  ���k���U�����a�����2���£�\�2�,�%�2�����a§y�r�P��Ù����2�@�����d���ª�2�P���\§y�7�����a�P���\���£�2���P�k�ª�2�P�U���k����¤����a¢�§ª���,�A���%¥����,�a�����2���"�2����¸
�%�"�P�!�2�Q�����"�Q���P��Ù"���2�@���d�Q���,�Q�"�,�Ø��»©�.�£�\�"��Ù��������!¤�¸@���d���Q�����k���,��¤��2�@�Q�P�,�Q�a��¤�¤������P�!�2�Q�������k�����ê�2������Ù"���k¸@�"�k�����a�2�Q������¨
� ���k�h�(�k���"�M�!�2������É.�E�k���	�%�"�"�k�k���2¸8���~�r�P�!�h���	�_�"�k�2����¤��*�2�^���k�2���������2�a�:����Ù����j�%�"�P���k�k�������d§ª�¦�k�ë�|�2�%�~���.���Q���P�
�2�Q������� �"�2�h�(�k���"�P�,��½����,�2�)�2�Q������� �"�2�h�(�k���"�P�ª�h��¸C�P�2�����P���U���P�%�"�P�!�£�!�2�����\�����2�,�2�d�,�������2�)���Q���P�a�!�k���2����¢������\�k����¸*�h��¸
�������k�%�k���2�|���A���P�%�"�P�2���!�2�,�"�����Q�����|���\�2���,����¥P�P��¤Ç�k�,�2��¤��,�Ø½����£���k�����£�7�����%¤��"�2��¤�¸a�2�,¤����2�,�	�2�@�2���i�h�����	�2�"�����7���L�k���




����b���������������c� ��!"���#�%$ � Ä

� ��¤�¤��(§ª�����	�2�,�%�2�����>¢��2���~Èy¿ªÉ���¿\Ê À �d������¤��~�����P���������Ç½������!�h�d������¤��,�CÎ �P�"�Q���������QÐ.��Ì_�,�)�2���~�������k�����k�£�(�2�d�d�,���P�
�2�~�"�2�2���%�£�(�k���d�2�%�����]���"�k���"�2����¸C�%�"�P�!�2�Q�����"�Q��§ª�¦�k�A�i�2�%��������Ú����"�!�k�,�@���Q�����@�2�Q���P�!� ���k�h�(�k���"�P�y�2�P�����P��Ù��.�2�h�k�,�2�������
�2�P�����\�%�"�P���k�k�������Q���

s�tLu v w�x�yUzL{�|~}���x����/xU}���}��UzL{�����}��U������{��~|

À �O�¶����¢Ç�k���*�2��¤��%¨©�P�"�!���Ø¢Ç�"�
���,�%�!¨©���k���,���2�,�>¢Ç�����n���i�_���Q�(�k��Ù"�C���k���"�k���d�i�����A�����P�!�2�k�P���Q�r���.È
¿�É���¿�Ê À �P��Ù"�~���,���
���"�k�2�������%�,�>�_½����i�!�_�,���¦¥_���(�k���"�A§ª���£�Q�A§��r�P��Ù"�U�P�2�,�A�"�.�h�k�����P�����@�%Ú����d��¤��r�£�����k��¤�¤]�k���2���,�.�2�d��¤�¤Ë� À ���k���"�P�\�2�_�,�%��¨
¥��,�(�2���������P��Ù"�r�~�2�pH,�U���s�d���k�)�k�P���n�]�h�d�P��������� Â �����P�����~�2�����!�i�!�_�,���¦¥��,�(�k���"�P�����O�~�����P�2���!�2�,�����!�k�(�k�r�����	�2�,�P�2�����
���,�����k�£�r�P���!�Q�����������h�2�����%��¥������2�����:§ª�¦�k�����^�������k�����)�2�����%��¥������2�����:���U�@���������2�h���2�d§ª���2���"�����2���h��Ú��£�!�2�����%�d��������¸
�d������¤��C�%�"�P�%�,���,��½������)�2�P�~¤��"�Q�O���ª����¸O���i�P¤��,�i�,���2�,�8�d������¤��@�����P�������Q��� ���r���Q�����:�2�Q������� �"�2�h�(�k���"�:�2¸����k���h�U�£�
���P�7���s�2���d�h�����:���������k���P�%����� �"�)�C§ª�£�����)���£�!�2�k�������2�����:���
�"�k�����A�k�k���P��� �"�2�h���2�����A�2�����%��¥������2�����O�"�����2�"���Q���d�d���P�
¤£�����"�P���"�,�����a�"�����,�k��¤º���P�C�2���)¤£�����"�P���"��Èy¿�É���¿�Ê À ���*�P���!�k������¤����,�

½����£�����2�"��¤����=�2������¤£�U�_�y�¶���d��¤��£����� ���L�2���ê��§����k�
����Ù"��¤����_���Q�����P�k���y¤£�(�k��Ï������,�Ç���]�%Ú��_���2�]�2¸����k���=���,Ù��,¤��"���,�k�Ç�����k���
¤£�(�2�"dS�����,�,� Ã ��¤�¤�¨Ë�����(§ª�~�2���ê��§����k�ª�����"���P�����k�����U�%�"�P�%�,���k�
¤������lV2�������k�k�"���
�����k����¸��_�,�[X Á ÈL���odh� Æ ���P��V2È
�2�"���Q���d�d�����R�
���F�"�k���o�
e����k���]X Á ¼ Â d�Ï Æ �P��Ù"�7�_���,�:����Ù��,�"�k�,�O�2�a�(Ù��,�k�����d�U�k���£�)���k����¤����a�Pe����2�,���"�>¢º�2�P�,�2�d�����P�������Q���P��Ù��i¤��,�|�2�
�2�P�@���,Ù���¤����P�i�,���r���ª�d������¤£���r�P�2�"���Q���d�d�����a¤£�����"�P���"�,�)¤������	�	�����P¤���¨A�a���P�   ��� Á ÃpÀ j�� Æ ¢��k���@����Ù��,¤��"���d�����r���
�2���ê��§����k�7�����!�����:¤����������������\¤������ O É)É�¼ Á ¿ª��� Ä � Æ ¢>���P�O�2�*�k���h����Ù"��¤������d�����)�����d������¤��h�����P�������Q��� ���������(§ª¤��������
�P�"�!���k�����k�,�2�����k���2�����@¤��������P�������y¤������)È
¿�É�½\É À ¨Ae Á ����� Ä"Å�Æ �

»©�s�£�s�)�%�"�i�d�"�7�"�"��¤������k�����"�k�����7�"�k���d�d���L�%���d�7��������¸U�2�)�����2�k�����P�%���d������¤£���s�P�2�"���Q���d�d�����������7�k�%¥������d�����
�%�"�P�%�,���k�,�º½������k�%� �"�2�"¢_�@Ù(���k������¸@���
������¤��£���(�k���"�P���P��Ù��r���,���:���2���!�,���2�,�O�%�����%���k�������~�k���£�.�£�k�!���"�_½��P��¸A�%�"�P�%�,���2�Q�(�2�
���a����Ì_�,�2�,�������k�!�P�,�����L�������k�k�"���2�����*���P�*�!�2�k�P���k���2�����d���L�2�����%��¥������2�����P�,�

i ½����%�������k�P��¤Ø�����_��� Á Â)ÂUÀ�Ä d Æ �����2�k�����P�%����� ���P�%�2�����P��¤����P�!�2�Q���%�2�����@§ª�¦�k�*�"�k�����@�2�Q���P�!� ���k�h�(�2�����@�������k�,�
i   Ù����,§S�%�"�P�%�,���,¢�§ª���£�Q�@��¤�¤��(§��s�d���k�������r�2�����%��¥������2�����P�
§ª�¦�k�@�7�%���d�d���@�!�_�,���¦¥��,�(�k���"�~�P���2�£��¢"�������£�2���P�k�!���d���

Á Ê O ½ªÊ Ä d Æ �
i   ¥��k�!�]�2���kÙ��,¸)���P�_�"�k�!����¤������Q�����r�2�Q���P�!� ���k�h�(�2�����r�i�����P¤��ª�%�"�P�%�,���k���£�]����Ù��,�r��� Á Ê
Ê Ä Ï Æ �(»©�L���,��¤£��§ª�¦�k�7�P�2���%�£�!�

�!�,�d�����2�£�����%¥P�����2���������P���2�,�@���a�d������¤��U�%�����%�����k��� ������¤��"�����Q���£���!�_�,���¦¥��,�(�k���"�@¤£�����"�P���"�,�,�
½Ç�r�)¤£���k�������,���k���ª�k���\���k���P¤��,�d�s� �������d���h�k���.���2�������>�"�
���,�%�!¨©���k���,�"�k�,�i�d������¤����P�7���k��¡������2�.�2���i��¤£���s�k�)�2�P�\���P�,�

�%Ú��_���k���,�P�%���	§ª���2�:���Q�����a�k�k���P��� �"�2�h���2�����O�2¸����k���h��� Ã �7�P��Ù"�U�Q�����,�	�2�P�����"�������%Ìº���2�k�.���s�k���7�_�,�!�!¨©�����(§ª�A�"�
���,�%�!¨
���k�������2���C�d������¤������i� ���Q�%�,�,¢��2���UV q ����¥P�����A������¤�������eÇ�����"�P���"�iÎ q ��e]ÐAX Á � À�Ä d Æ ¢����ª�d�2�����Q�%�����]�����!�����Q�(�2������� q ��e§ª���£�Q�n�P�"�r�_�,�����d�*�!�k���P�����k�8���k�(Ù������,�)�k���a�%�����%�����7����¯Pøh�Qü"ø�ý�³�·��
ÈL�"�Q����������¢Ø�Ë�!�"�Ç�k�������d�%�����k�����k�,¢��,���n�_�*�P�!���Ø¢
�������k�,�Ø¢Ø�����	�2��¥P�����Ø�Ø½�����¸A�2���,� �k�@�_�d�C�2���¦�Q����¤��i�i�����P¤����2�IH,���2�����A���P���2�����Q�	§ª���£�Q�|�,���O��¤��2�~�_�i�2�Q���P�!� ���k�2���*�2�
���Q���P�A�2�Q������� �"�2�h�(�k���"�|�2¸����k���h���P�����������!�i���y�2���h¤£���Q�������C� �"�2�h��¤]� �����P�P�(�2�����:���y�2���~�2���h���"�k���,�����y�����Q�(���"�,�����P�
�2�P���������¦Ìº���k�����y�k��¤£�(�k���"�P�2��������¢�§y�.�P��Ù��.���k�,�%�£�2��¤�¸7�k�%� �"�2�7��¤����2���d�2��������¥P�����2�����P�������h�2�����k�2�£���k���"�P�s���@�����"���ª�r����H����
���k�,���£�����2��¤������£�.� ���k�r��¤£��� Á À�ÃSÄ d Æ �

½��������P���2���"�%�k�����
�2���.�%Ú����,�2�������%�,�
§ª�¦�k�C�d������¤£���y���2�"���Q���d�d���P��¤£���P���P�����,�,¢�§ª���£�Q�~�P��Ù"�ª���,���h�k���\�����2���s� ���
�"���
¥P�Q�������k���_�"�k��¤P� ���ª�rÈy¿ªÉ���¿\Ê À �d������¤��)�%�����%����� Á ÃpÀ�Ä d Æ ¢��2�P�����
�P�P���P���,�y� �2�"� �2�������Q���P�~���Q���d�h�����%���d�7��������¸�¢
�����	�2�P�7�P�"�Q�(�����7�%�����%�����.���k���_�"�k��¤Ç���s�k���7���P�������k�2�£��¤�¨©�!�2�k���P���2�8É)É=�d�����,¤������*¤��������P��������¢�§y�7���2���!�,�����~�d������¤��
�%�"�P�%�,���ª§ª���£�Q�@� �P¤¦¥P¤£���k����� ��¤�¤��(§ª�����d�k�,¡������2�,�i�,���k�,�

i   �P�"�Q�(�����.�%�������k�¦�k���2�����7���Q�(�k����¢�¤����"���,��¤_�����������Ç�����k�r�2���"�%�k�����y§ª�¦�k�@�"���,�k���2�����P�
���Ç�i�%�,�!�Q�����C�%�"�i�P¤���Ú�����¸���»©�
�P�������d��Ì_�����k�\�(�ª�2�P�"�k���d�"�

i   �����_���������P��¸d������§y�,���h�P�"�Q���������]�2�,Ù��,��¤��L�2���d�����º�2���\�2���kÙ��,�,Í �]�k�,�2�����Q�%���L§ª����¤������2���,�k�s�2�,�d�����h���P�"���%���2�2����¤��
�2�i�2���U��¤����������

i   �P���Q�(���"���,���d�_������Ù"��¤����_�,�Ø¢������d����¤����Ø¢����P�7�2�,�!�2���i���P�����_���P���,���2¤�¸r� �k���v���2�P���L�P�"�Q�������������P�i���s�2�,��¤��"������¤��
��¸@�7�����Q�(���"�.§ª���2�*�2�P�U�2���i����Ú��_���2�ª�����k���2�¶���%�"�

  �������k�������2���s�����2���]���k���_���2�2���,�>��� q ��e~�P���Q�(���"�,�º§����Ø�_�"�k�2����¤��s�����
�2���k���L�¶���%�>�2���(���k���
�����P�����������������Q����¤��£�!�������
�:�P���d�	�2�P�����C� �"�~�:����¤�¤������k���"�M���������%¤£���Q�(�2�������7���P�EÙ��£�!������¤�����¸n�k��¤��,�i� ���~��¤��������Q�h�������,�k�!�����:���k�����d�P�"�Q���������i���2�



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

���P�����_�����������@���.�k�������@�������2�,���k�,�
�����2�2�P���k�i�"�2�"¢s§ª���2� q ��e=�_�������n�^���Q���P�����,��¤ª¤£�����"�P���"��¢L���k�C�P���Q�(���"�,�h���E�����
�2���P���k���2�a�����k���2�¶���%�|���P�j�_����¸���½������~���@���ë���i�_���2�k�����C����Ù(�����Q�����a� �"�CÈ
¿�É���¿�Ê À �����������!�	�,Ù���� ���r�%�"�P�!�£���,�2���
���~���d��¤����d�����Q�(�2�����S���%�k����¤£�,¢s�2�P�A������¸ �����^�P�2�����P�%�2�����ë�£�~�n�����d���k�����,�P�!��Ù��	���������d�����k���2�����ë���)���k�C���,�P��Ù����"�,�
J��,Ù��,�!�k����¤��,�k���2���d�U�k�,�2�����Q�%���ª���k��¯9nPû�Q÷µN�r§ª����¤��r���2���,�k���2�,�d�����*¯º±�µa`�ø�´Ë³��ØÈs���P¤��£�)��¤����d�,�"�Q�\���2�r�"�����,�k�!����¤��)���O��¤��������
�P�"�Q���������L��¸i���Aµa��¯P²(±%´yó�³�¯�³�ú_ó"³%úG�LM7� �2�"�°�2�����%¤����,�"�y�2�)�k�����!�,�2Ù"���L�P�"�Q�������"�"Ès�k��Ù����2���k�,�2���P�k���,�L���k���������"���%���2�2����¤��
� �k���R�"���k�2������¢P���ª��¤�¤Ë�

ÈL���Q�(�����,�����k�������k���P�����i�2�)�_�ª�P�2�,�7� ���
¡������2�����¦Ìº���k�����s�����k�_�"�2�,�,¢�Ù(���k¸������.� �2�"�=�k�����k�,��¤��IH,�(�k���"�r���_�,�P�����P�!�P¤����2�,�
�������k�k�"�����P�(�k�U��¸������
�k�r�k�������%¥P�P�¦�k���"�C���Ç���_���C�"�k�����~�����k�������2�7Î¶�2����¨!Ð��k�Q���,�d���k�P��½Ç���"�%�2�P����§ª�¦�k�C���k�%¨Q¢"�_�"�!�!¨Q¢����P�
��¤�������¤º�����k�����k����¸C�%�"�P�����2�����P�ª�i�P�"�Q��������������¤��P���d��������§ª�¦�k�	�i�2�%�����Ç��Ú��_���2�2���*�2���!�"���k���,�����P�a�2���h�����k�������k���_���2�2���,�
���º�k���\�2�����%��¥P�,�d�"�k�����i��¸��_�������"¤�¤��(§ª���P���2���\�����P�������y����V2¼.�,�2���"��¨ ��¸�¨!¹y�����2�Q���%�[X Á �	�,¸ Ä d Æ ���P���Q�(���"�������i�_���k���P�2�,�
���a���¦Ìº���k�����\�%�"���2�%Ú��Q���

(�¡,¢�¡¤£ ¥§¦b¨b©b¦bª§«¬¥�D�6­<�D�>®4�1
½����)�2���d��¤������¦��¸@���Ç�2���)�k�����������d�%Ú����i�P¤��)�����~�k�����¶���%���k�P�(�\��¤�¤Ø§����k�����P�7���k�,�"�����k�������P�����k���,�@§ª�¦�k�¯Vk���������h�2���d�%¨
�2�P�����	§ª���2�:�_���"���fX*�h���"�,���¦�U�_�"�k�2����¤��i�2�	�%�(Ù"�����2�P�d�!�2�k�P�%�2���k�d�����2���d§ª���"¤��d�%Ú����i�P¤��d���:�"���h�!�����"¤��h�k�Q�����h���Ø»��
���Q���,���2�*�����d�"�P���k�k���2�U�P�(§ �����Q�(���"�,���,���A�_�r�P�2�,�A���OÈy¿�É���¿�Ê À �2�����%��¥������2�����P�\�2�P�7å_èR_~��Ú����d��¤��7���\�%Ú��2�,�P�����Ø�
À �)�¶���L�2�P�\�2�Q�P���h�)���d¥P�����k�����°���%�"�d���2�£�2�,�s����Ìº���k�����
§����k�������)���k�,�"�L§ª���£�Q�h���k�ª�k���2���,�s���������_���P�������y���º�����Q�d���k�������

�"��½�����Q÷µ¶û�±2ø(±oM	ø�óR�7µêú�µ£·�´$±2ø�´Ë²�±7�£���k�,�2���"�P�2����¤���� ���\�����Q�Q�P���2���P�h����§ �����"���\���P�a�,�"�k���k���P�d�2���,� �����2�h�k���U¤������Q���k¸
���(�Q��¤����"�����

����½�����ûQ²�²,ü7ó�ø�´Ëø"ûkø(·�³#�hø(úºø�ý�³%±.�����,�P���2��������� ���k�h�(�2�����i���_�����]�_���"�������P�U�h���"�RH,���P�,�Ç����¨Ë�2��¨������2�����7�2���ª�������2�Q��¤
���(�Q���P�"�!�"�

�P��½����±n�·�³�±�ø"óS�iµêú�·%´$±2ø�´©²(±)�£�2�2���������P�~�k��Ù"���"�,�L¤����P�k���2¸d�P�2���ª�����k�P��¢����P�~�P���P��¤����
�k����¤��,�P�������d���P�h�k�%�k���k�����P�7���
�����������"���h���"�RH,���P�,�,�

Ã �)§ª��¤�¤>���(§Z¤������C� ���2�2���,�������k�7�k���r���2���r����¤����P�k���2¸C�"���d�������k�k���2�����>�=e��%���P���"�2�2���d���2�P���ª�2���r¤������Q���k¸~�����d�������!¨
�2�Q�(�k���]�P�"�Ç�h�"�����P���r�%Ú����,�2�������%��§ª�¦�k�r�k�����2���2���k�i�2�,¤��£������¤��¦��¸)���P�2�P��¤������k���2¸ºÍ �����!�,�k�,�(½��������ê�k���i���������]���k���2���2���k���,�
�2���7¤����2����½����.���_���Q�(�2�����hÛ�Ó�ÜºÝ"Þ�Ó�ß�Þ�Ó"à�á"âPÓ�×PÝ�à�à�Ý�ã�Ó"à����h¥������k�.�P������¥P¤¦�k���Q�
�"�����2���.���"�2�k�(§y�,�k�]§ª�P���Q�~����Ù���¤������������
�_���"���s¤������"���L�k�P���A�]�h�)����¸��s���P�d�����Q���s�2���,�°�"���
���Ø�2����¤������k���2¸"� q ��� ���2�2�����(�2�,¤�¸"¢��k�������2���,�
§ª���2�h�k���\�_���k�k�(§y�,�Ç�k���
�_���"���L���k����¤��2���%�����!�£�����k�,�7¤��"�!�,�(»��d���Q�����L�P���]�2�)�k�����P¸U������¨Ë�k�%�k���2�P�,�7���������]�(Ù"���L���P�7�(Ù��,�,¢����
�!�,���h�]���k���d�£�!�������2�
��������¤�¸d�k���d���P�i�2���.���"�2�k�(§����]�2�r�2���2���k�~�)�_���"�i���ê�2�,�s�2�P�\�_���k�i�£�k�!����¤������"�2�k�(§M�2���i�.�������)����¸����������s�2�P���y�����k�_�"�2��¢
�2�P�i¤������k���2¸A�"���d���P���!�2�Q�(�k�������������)�C¤��£���)���������"�A�¦�k���h��§ª���£�Q�:���2�7���|�¶���%�)���"�2�k�(§y���a� ���)�d�"�2�7�2�P���:���@���P�A¤��,�k�
�2�����8�����7����¸��,�

test  FindLentItemsInDayRange( ThisLib : LendingLibrary ;
out  TheseItems : Item [0:n]) =

return  TheseItems := ‘2;

end ;

‘2 : Item

owns

‘1 = ThisLib

with  <-borrows-

 overdue ( 30 ) but _not  overdue ( 100 )
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BinTree

transaction BinTreeCreate( out  B : BinTree) = ... end ;

transaction BinTreeDelete( B : BinTree) = ... end ;

query BinTreeIsEmpty( B : BinTree) = ... end ;

transaction BinTreeInsertItem( B : BinTree ; I : Item) = ... end ;

transaction BinTreeRemoveItem( B : BinTree ; I : Item) = ... end ;

query BinTreeItemExists( B : BinTree ; I : Item) = ... end ;

restriction BinTreeItemInRange( B : BinTree ; lb, ub : integer ) : Item = ... end ;
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constraint
for

ensure
        BinTreeItemExists ( ‘4, ‘2 )

else
        BinTreeInsertItem ( ‘4, ‘2 )

end ;

‘2 : Item

owns

borrows
‘3 : Borrower

‘4 : BinTree
lentItems

‘1 : LendingLibrary
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Ì ÝÁÛ ÌÊÀEÂ Û ÀEÅE143�ýPOP38�4
N 
*úRQS"
Æ Û �T
*úRQS"
Æ1åU%Ò�Ô Û Ò�¿ãËCå Û Ë�Å�ÞâÎEÌ�Ò�ÔÄÅ8Í4ÎEÌ>Í4Å Ü ÒCÎ ØOÜ Ã�Î
ÀEÃ Û Ù·Ù·Å�ÞßÀ
Ã ÛEÜ ÔáÒÚÃ Û ÌÄË Ø ÎEÃÚÙ Û Ò�¿ÁÎEÌ�Ë+Ð'Ë+Ò�Å�ÙßË�Ç¾O¿ÓÃHË+Ò#Î Ø�Û1ÝÁÝ Ñ%ÅèÔ Û ÏEÅ:Ò�ÎáÑ�ÃÚ¿ÓÒ�Å Û Ë Ü Å´Í4¿Óû>Í Û Ò�¿ÁÎEÌ�ÞÊÅ4Ò�Å�Ã�Ù·¿ÁÌÊ¿ÁÌÊÀáÒÚÔÊÅ·å>Å�Ô Û Ï*¿ÓÎ
ÃàÎ Ø Ò�ÔÊÅ Û Ë Ü ¿ÁÃÚÅ�Þ ÒÚÎ�Î Ý ÇT�V123�ýPOP38�*
Ë Ü Å´Í4¿Óû>Í Û Ò�¿ÁÎEÌ Ù Û ¿ÁÌ Ý Ð�Í4Î
ÌÄË+¿ãË+ÒÚË�Î Ø ÒÚÔÊÅ:Þ'Å�ûÄÌÊ¿ÓÒ�¿ÁÎEÌ;Î Ø�Û À
Ã ÛEÜ Ô�ËÚÍHÔÊÅ�Ù Û·Û ÌÄÞ ÀEÃ Û1Ü ÔâÒ�Ã Û Ì>Ë Ø Î
Ã�Ù Û ÒÚ¿ÓÎ
ÌâÃÚÂ Ý Å�Ë@� Å.- ÜÊÝãÛ ¿ÁÌÊÅ�ÞÝãÛ Ò�Å�ÃN¿ÓÌ·Ù·ÎEÃÚÅ�Þ'Å4Ò Û ¿ Ý 	UÇEú ¿ÓÒ�ÔèÒ�ÔÄÅ�ÔÊÅ ÝÁÜ Î Ø!Û ÀEÅ�ÌÄÅ�Ã Û Ò�Î
ÃNÍ4ÎEÌ�Ò Û ¿ÁÌÊÅ�Þð¿ÓÌèÒÚÔÊÅ8123�ýPOP38�*
8Å�Ì�Ï*¿ÁÃ�Î
ÌÊÙ·Å�Ì�ÒîÒ�ÔÊÅ�Ë Ü Å�Í4¿Óû>Í Û Ò�¿ÁÎEÌ¿ãË%Ò�Ã Û ÌÄË ÝÁÛ Ò�Å´Þá¿ÁÌ�ü�Ë�ÎEÂÊÃHÍ4Å/Í4Î'Þ'Å
ÇW�eË+Ò Û Ì>Þ ÛEÝ Î
ÌÊÅ Ü Ã�ÎEÒ�ÎEÒWÐ Ü Å Û ÃÚ¿ÁË�Å�Ë%å*ÐáÍ�ÎEÙ Ü ¿ Ý ¿ÁÌÊÀèÒ�ÔÊÅ,À
Å�ÌÊÅ�Ã Û Ò�Å´ÞâË�ÎEÂÊÃHÍ4Å/Í4Î'Þ'Å
ÇÄÕCÔÊÅÜ ÃÚÎ1ÒÚÎ1ÒWÐ Ü Å%Ô Û Ë Û�Ø ÂÊÌ>ÍUÒ�¿ÁÎEÌðÒ�Î/ÃÚÅ Û Þ,Ò�ÔÄÅ Ü Ã�Î Ý Î
À1ÿ Ý ¿0�EÅ�Ã�Å Ü Î�Ë+¿ÓÒ�Î
Ã�Ð Û Ì>Þ:Ï*¿ãË+Â ÛEÝ ¿Áä�Å´Ë�Ò�ÔÊÅ%Ò�Å,-*Ò�Â ÛEÝ Ã�Å Ü Ã�Å´Ë+Å�Ì�Ò Û ÒÚ¿ÓÎ
Ì Û Ë�À
Ã ÛEÜ ÔvÇ
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¾�¿ÁÀEÂÄÃ�Å8Æ'Ç pÊÈWO#Ã Û1Ü Ô�ËÚÍHÔÊÅ�Ù Û Î Ø Ò�ÔÊÅ8ÞÊÅ�Ë�¿ÓÀ
ÌâÃÚÅ�Í�ÎDÏEÅ�ÃÚÐßÞ'Î'Í4ÂÊÙ·Å�Ì
Ò
O#Ã Û1Ü ÔÄË ÜÊÝÁÛ Ð Û Ì;¿ÁÙ Ü Î
Ã+Ò Û Ì�ÒàÃÚÎ Ý Å8Ñ�¿ÓÒ�ÔÊ¿ÁÌ;Ò�ÔÄÅ Û ÃÚÅ Û Î Ø 
*Î Ø ÒWÑ Û ÃÚÅ8ÉàÅ�ÏEÅ Ý Î Ü Ù·Å�Ì�Òg��Ì*Ï*¿ÁÃ�Î
ÌÊÙ·Å�Ì�ÒÚË@�q
'É���Ë�	/ � Û À�"$rs% ÇÕCÔÊÅ,ÃÚÅ4ÿ Å�ÌÊÀ
¿ÓÌÄÅ�Å�ÃÚ¿ÁÌÊÀ Ü Ã�ÎEÒ�Î1ÒWÐ Ü Å,¿ÁË Û Ë Ü Å�Í4¿ Û1Ý ��¿ÁÌÄÞ Î Ø 
'É�� Ë�Â ÜÊÜ ÎEÃ�Ò�¿ÁÌÊÀ·Ò�ÔÊÅ8Ë�Î Ø ÒWÑ Û ÃÚÅ#Ù Û ¿ÓÌ�ÒÚÅ�Ì Û ÌÄÍ4Å Û ÍUÒ�¿ÁÏ*¿½ÒÚ¿ÓÅ´Ë�Î ØNÛ ÌÅ.-'¿ãËWÒÚ¿ÓÌÄÀ:Ë+Ð'Ë+Ò�Å�Ù�Ç*ÕCÔÊÅ�¿ÓÌ�Ò�Å�Ã�Ì Û1Ý ÞÊÎ*Í�ÂÊÙ·Å�Ì�ÒÚËc
'É���Ë Û ÃÚÅ�Ñ%ÎEÃt��¿ÁÌÊÀ,Î
Ì Û ÃÚÅ�Î Ø ÒÚÅ�ÌáË Ü Å´Í4¿ Û1Ý �*¿ÓÌÄÞÄË�Î Ø À
Ã ÛEÜ ÔÄË�� Ø Î
Ã�Å.- Û Ù ÜÄÝ ÅÒ�ÔÄÅ Û ÃHÍHÔÊ¿ÓÒ�Å´ÍUÒ�ÂÄÃ�Å�À
Ã ÛEÜ Ô·Î ØvÛ Þ'Å´Ë+¿ÁÀEÌßÅ�Ì�Ï*¿ÁÃ�Î
ÌÊÙ·Å�Ì�Ò�ÎEÃ�Ò�ÔÊÅ Û åÄË+Ò�Ã Û Í4Ò�Ë+Ð*Ì�Ò Û -èÀ
Ã ÛEÜ Ô·Î ØvÛ Ë�ÎEÂÊÃHÍ4Å�Í�Î*ÞÊÅ�Å�Þ'¿ÓÒ�Î
Ã�Ç
ú�Å Û1Ý Ë+ÎÙ·Î'Þ'Å Ý Ò�ÔÄÅ#¿ÁÌ�Ò�Å�Ã�Ì ÛEÝ Ë+Ò�ÃÚÂÄÍ4Ò�ÂÊÃÚÅ�Î Ø Ò�ÔÄÅ/ÞÊÅ�Ë�¿ÓÀ
ÌáÃÚÅ�Í4ÎDÏ
Å�ÃÚÐðÞ'Î'Í�ÂÊÙ·Å�Ì�Ò Û Ë Û Þ'¿ÁÃÚÅ�ÍUÒÚÅ�Þ Û Ò+ÒÚÃ�¿ÁåÊÂ'ÒÚÅ�ÞáÀEÃ Û1Ü Ôu� Í Ø ÇÄÆÊÇ�v�ÿNÂ ÜÊÜ Å�ÃÝ Å Ø Ògw�Â Û Þ'Ã Û Ì�Ò�	HÇx
*ÂÄÍHÔ Û À
Ã ÛEÜ Ô�Í�ÎEÌÄË�¿ãËWÒHË�Î ØNÝãÛ åJÅ Ý Å�Þ ÌÊÎ'Þ'Å´Ë Û Ì>Þ�ÞÊ¿ÓÃÚÅ�Í4Ò�Å�Þ ÝãÛ åJÅ Ý Å�Þ Å´Þ'ÀEÅ´Ë�Çy�%Ò+Ò�ÃÚ¿ÁåÊÂ'Ò�Å´Ë Û Ã�Å,ÌÊÅ�Å�Þ'Å´Þ�Ò�ÎË+Ò�ÎEÃÚÅ Û ÞÊÞÊ¿½ÒÚ¿ÓÎ
Ì Û1Ý ¿ÁÌ Ø Î
Ã�Ù Û ÒÚ¿ÓÎ
ÌáÒÚÔ Û Ò�ÌÊÅ�Å´ÞâÌÄÎ1Ò�åJÅ,Ã�Å Ü Ã�Å´Ë+Å�Ì�Ò�Å�Þâ¿ÁÌ Ò�ÔÊÅ,À
Ã ÛEÜ Ô�Ë+Ò�ÃÚÂÄÍ4Ò�ÂÊÃÚÅ Û Ë�� Ø ÎEÃ�Å,- Û Ù ÜÊÝ Å$�*Ò�ÔÄÅ8Ì Û Ù·ÅÎ ØîÜ ÃÚÎEÀ
Ã Û Ù·Ë Û Ì>ÞâË�ÂÊå Ü ÃÚÎEÀ
Ã Û ÙßË Û ËCÑ�Å ÝÓÝvÛ Ë%Ò�ÔÊÅ Ý ¿ÁÌÊÅ,Ì*ÂÊÙ:åJÅ�Ã�Î ØOÛ·Ü ÃÚÅ�Ë�Å�Ì�Ò�Å´Þ Û Ã+ÒÚ¿ Ø Û ÍUÒ´Ç
Õ�ÎáÞ'Å4ÒÚÅ�ÃÚÙ·¿ÓÌÊÅ:Ò�ÔÊÅèËWÒÚÃ�Â>ÍUÒ�ÂÄÃ�Å8Î Ø Ò�ÔÊÅèÞ'Å�Ë�¿ÁÀEÌ;ÃÚÅ�Í4ÎDÏ
Å�ÃÚÐ°ÀEÃ Û1Ü Ô;Ñ�Å8Ô Û ÏEÅ,ÒÚÎ Û Ì ÛEÝ Ð*ä�Å8¿½Ò Û ÌÄÞ;Ò�Î°¿ãÞ'Å�Ì�ÒÚ¿ Ø Ð ÒÚÔÊÅ8ÒWÐ Ü Å�ËÎ Ø ÌÊÎ'Þ'Å´Ë,�LÒ�ÔÊÅ�¿ÓÃ·Í4Î
Ù·ÙèÎ
Ì Ü Ã�Î Ü Å�Ã+ÒÚ¿ÓÅ´Ë,�OÞ'Å Ü Å�Ì>Þ'Å�ÌÄÍ�¿ÓÅ´Ë Û ÌÄÞhÒ�ÔÄÅ°Ã�Å ÝÁÛ Ò�¿ÁÎEÌÄË8å>Å�ÒWÑ�Å�Å�Ì�ÒÚÔÊÅ�Ù Ç�ÕCÔÄ¿ÁËðÑ�¿ ÝÁÝ�Ý Å Û ÞuÒ�Î�Ë�ÎEÙ·Å�*¿ÓÌ>Þ;Î Ø Ù:Â Ý ÒÚ¿ ÜÊÝ Å:¿ÁÌÊÔÊÅ�Ã�¿ÓÒ Û ÌÄÍ4Å:ÌÊÎ'Þ'Å:Í ÝãÛ ËÚË�ÔÊ¿ÁÅ�Ã Û ÃHÍHÔ*ÐâÍ Û1ÝÁÝ Å´Þ ÀEÃ Û1Ü Ô;ËÚÍHÔÊÅ�Ù Û ÇJÕCÔÊÅ8À
Ã ÛEÜ Ô;Ë�ÍHÔÊÅ�Ù Û°Û1Ý Ë+Îß¿ÁÌÄÍ Ý ÂÄÞÊÅ�Ë�ÒÚÔÊÅÞ'Å�ûÄÌÊ¿ÓÒ�¿ÁÎEÌ
Î Ø�Û Ò�Ò�ÃÚ¿ÓåÄÂ'Ò�Å´Ë Û ÌÄÞ�ÃÚÅ ÝãÛ ÒÚ¿ÓÎ
ÌÄË+ÔÄ¿ Ü Ë�Ç�ÕCÔÄÅáÒÚÅ�ÃÚÙ ÀEÃ Û1Ü Ô�ËÚÍHÔÊÅ�Ù Û ¿ÁËèÂÄË�Å�Þ�¿ÁÌ�ÒÚÔÊÅ Ë Û ÙèÅ�Ë+Å�ÌÄË�Å Û Ë8ÒÚÔÊÅáÒÚÅ�ÃÚÙÞ Û Ò Û å Û Ë�Å�ËÚÍHÔÊÅ�Ù Û ¿ÁË%ÂÄË�Å�Þá¿ÓÌ Þ Û Ò Û å Û Ë+Å#Þ'Å�Ë�¿ÁÀEÌvÇ'ÕCÔÊÅ Û Í�w
ÂÄ¿ÓÃÚÅ�ÞáÃ�Å Ü Î�Ë+¿ÓÒ�Î
Ã�Ð·Î ØLØ Û ÍUÒHË%¿ÁË%Ù Û1ÜÊÜ Å�ÞâÎEÌ�ÒÚÎ Û ÀEÃ Û1Ü ÔáÑ�ÔÊ¿ÁÍHÔ¿ãË Û Í4Î
ÌÄÍ4ÃÚÅ4ÒÚÅ,¿ÓÌ>ËWÒ Û ÌÄÍ�Å8Î Ø Ò�ÔÊÅèÞ'Å4û>ÌÊÅ�Þ À
Ã ÛEÜ Ô;Ë�ÍHÔÊÅ�Ù Û ÇÄ¾O¿ÁÀÄÇ>ÆÊÇ pßË�ÔÊÎDÑ�ËCÒÚÔÊÅ8ÀEÃ Û1Ü Ô ËÚÍHÔÊÅ�Ù Û Î Ø Ò�ÔÊÅ:ÞÊÅ�Ë�¿ÓÀ
Ì�ÃÚÅ�Í�ÎDÏEÅ�Ã�ÐÞ'Î'Í4ÂÄÙèÅ�Ì�Ò�Ç
ÕCÔÊÅ,ÃÚÎ*Î1Ò�Í ÝãÛ ËÚËCÎ Ø ÎEÂÄÃ�¿ÓÌÊÔÄÅ�ÃÚ¿½Ò Û ÌÄÍ�Å,ÔÊ¿ÓÅ�Ã Û ÃÚÍHÔ*Ðß¿ãË Ü Î
Ë�¿½ÒÚ¿ÓÎ
ÌÊÅ�Þ Û Ò�ÒÚÔÊÅ8åJÎ1Ò�Ò�ÎEÙ Î Ø ûÄÀÄÇJÆ'Ç pÊÇÊø Ò�Ô Û ËCÒ�ÔÄÅ,Ì Û Ù·Å�z�{S|~} Çø Ò Ü Î
ËÚË�Å�ËÚË+Å´ËCÒWÑ�Î��s���S�~�U�
ÿ Ï Û1Ý ÂÊÅ�Þ Û Ò�Ò�ÃÚ¿ÓåÄÂ'Ò�Å´ËàÌ Û Ù·Å Ý Ð��S�$��� Û ÌÄÞ�{��~�S� Û ËàÑ�Å ÝÓÝOÛ Ë�ÒWÑ%Î��~�U���$���
��ÿVÏ ÛEÝ ÂÊÅ´Þ Û Ò+ÒÚÃ�¿ÁåÊÂ'ÒÚÅ�Ë� ���$��� Û Ì>Þ������JÇ�� ÝÓÝ ÌÊÎ'Þ'Å�ËCÑ�¿ÓÒ�ÔÊ¿ÁÌ�Ò�ÔÊÅ,Þ'Å´Ë+¿ÁÀEÌ�ÃÚÅ�Í4ÎDÏ
Å�ÃÚÐðÀ
Ã ÛEÜ Ô Û Ã�Å#¿ÁÌÄËWÒ Û ÌÄÍ�Å�ËCÎ Ø ÌÊÎ'Þ'Å#ÒWÐ Ü Å´ËCÑ�ÔÊ¿ãÍHÔ�åJÅ Ý ÎEÌÄÀ:ÒÚÎðÒÚÔÊÅÍ ÝãÛ ËÚË*z�{S|s}JÇy�àË Û Í�ÎEÌÄË�Å�w�ÂÊÅ�ÌÄÍ4Å
�ÊÒÚÔÊÅ�Ð Û ÃÚÅ,ÎDÑ�ÌÊÅ�ÃHËCÎ Ø�ÛEÝÓÝ Î Ø Ò�ÔÊÅ Û Ò�Ò�ÃÚ¿ÓåÊÂÊÒ�Å�Ë�Ç>ÕCÔÄÅ8Ã�Å´ËWÒ�Î Ø Ò�ÔÊÅðÀEÃ Û1Ü Ô ÃÚÅ Ü ÃÚÅ�Ë�Å�Ì�ÒÚË%ÒÚÔÊÅÞ'¿��JÅ�Ã�Å�Ì�Ò8��¿ÁÌÄÞÊËCÎ ØîÛ Ã+ÒÚ¿ Ø Û ÍUÒHË%Ò�Ô Û Ò#ü�ý#þ�ý#×uË�ÎEÂÊÃHÍ4Å/Í4Î'Þ'Å,Ù Û ÐáÍ�ÎEÌ�Ò Û ¿ÓÌvÇ
ÕCÔÊÅðÃ�Å´ÍUÒ Û ÌÊÀEÂ ÝÁÛ ÃàåJÎs-*Å´Ë Û Ã�ÅðÌÊÎ'Þ'ÅðÍ ÝÁÛ Ë�Ë�Å�Ë��ÄÑ�ÔÊ¿ãÍHÔ Û Ã�Å Ø Ã�Î
Ù Û Ò�ÔÊÅ�ÎEÃÚÅ4ÒÚ¿ÁÍ Û1ÝOÜ Î
¿ÓÌ�Ò/Î Ø Ï*¿ÓÅ�Ñ|ÒWÐ Ü Å´Ë�Î Ø ÌÊÎ'Þ'ÅðÒWÐ Ü Å�Ë�ÇÕCÔÊ¿ãË Û ÞÊÞ'¿ÓÒ�¿ÁÎEÌ ÛEÝ Í4Î
ÌÄÍ4Å Ü Ò Û1ÝÁÝ ÎDÑ
ÂÄË�Ò�Î:Þ'Å�ûÄÌÊÅàÍ�ÎEÙ·Ù·ÎEÌ·ÌÊÎ'Þ'Å�ÒWÐ Ü Å Ü ÃÚÎ Ü Å�Ã�Ò�¿ÁÅ�ËîÎ
ÌÄÍ4Å Û ÌÄÞ Ø ÎEÃ Û1ÝÁÝÄÛ ÌÄÞèÒÚÎ,¿ÓÌÄÔÊÅ�ÃÚ¿½Ò�Ò�ÔÊÅ�ÙÒ�Î�ÌÊÎ'Þ'ÅðÒWÐ Ü Å´Ë Û ËàÌÊÅ�Å�Þ'Å´Þ!ÇvÕCÔÊÅ�Ð Û Ã�ÅèÍ4Î
ÌÊÌÊÅ�Í4Ò�Å´Þ;Ò�ÎáÒ�ÔÊÅ�¿ÓÃ,Ë�Â Ü Å�Ã,Í ÝãÛ ËÚË+Å´Ë�å*Ð;Ù·Å Û ÌÄËàÎ Ø Þ'ÎEÒ+Ò�Å´ÞcÅ´Þ'ÀEÅ´ËàÃÚÅ Ü ÃÚÅ�Ë�Å�Ì�ÒÚ¿ÓÌÊÀÛ ¶ ¿ãË+ÿ ÛW� ÃÚÅ ÝãÛ ÒÚ¿ÓÎ
ÌÄË�ÔÊ¿ Ü ÇîÕCÔÄÅ�åJÎs-'Å�ËèÑ�¿ÓÒ�Ô Ã�Î
ÂÊÌÄÞ'Å´Þ
Í�ÎEÃÚÌÊÅ�ÃHË:ÃÚÅ Ü Ã�Å´Ë+Å�Ì
Ò·ÌÊÎ'Þ'Å�ÒWÐ Ü Å´Ë·Ñ�ÔÊ¿ãÍHÔ Û Ã�Å Í4Î
ÌÊÌÊÅ�Í4Ò�Å´Þ�ÒÚÎ�ÒÚÔÊÅ�¿ÁÃÂÊÌÊ¿�w�ÂÊÅ Ý ÐßÞ'Å4û>ÌÊÅ�Þ°Í ÝÁÛ Ë�Ë�Å�Ë�å*ÐèÙ·Å Û ÌÄË�Î Ø Þ Û Ë+ÔÊÅ´ÞßÅ�ÞÊÀEÅ�Ë�Ã�Å Ü ÃÚÅ�Ë�Å�Ì�Ò�¿ÁÌÊÀß¶ ÒWÐ Ü Å�¿ÁË�¿ÓÌ>ËWÒ Û ÌÄÍ�ÅàÎ Ø Í ÝÁÛ Ë�Ë � ÃÚÅ ÝãÛ ÒÚ¿ÓÎ
ÌÄË�ÔÊ¿ Ü Ë�Ç�
*Î Ý ¿ÁÞÅ�ÞÊÀEÅ�Ëàå>Å�ÒWÑ�Å�Å�ÌcÌÄÎ*ÞÊÅ:Í ÝãÛ ËÚË+Å´Ë�ÃÚÅ Ü ÃÚÅ�Ë�Å�Ì�Ò�Å´Þ'ÀEÅ,ÒWÐ Ü ÅðÞ'Å�ûÄÌÊ¿ÓÒ�¿ÁÎEÌÄË��JÅEÇ ÀW�ÊÒÚÔÊÅ:Å´Þ'ÀEÅ:ÒWÐ Ü Å!�$�$�U���W�~�S� ��¿ãË Û Ã�Å ÝÁÛ Ò�¿ÁÎEÌÄË�ÔÊ¿ Ü
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åJÅ4ÒWÑ%Å�Å�Ì Û �
��� }����èÌÊÎ'Þ'Å Û ÌÄÞ Û Ë�Å4Ò�Î Ø �S|s���·ÌÊÎ'Þ'Å´Ë,�*ÃÚÅ Ü ÃÚÅ�Ë�Å�Ì�Ò�¿ÁÌÊÀ:Ò�ÔÊÅ Ø Û Í4Ò%ÒÚÔ Û Ò ÛðÜ Ã�Î
ÀEÃ Û ÙiË+Ð'Ë+Ò�Å�Ù Í4ÎEÌ�Ò Û ¿ÁÌÄË Û Ë�Å4ÒÎ Ø Ë+Î
ÂÊÃÚÍ�ÅèÍ�Î'Þ'Å:û Ý Å´Ë�ÇLü�¿ÁÃÚÍ Ý Å´Ë Û Ò+Ò Û ÍHÔÊÅ´Þ;Ò�Î�ÌÊÎ'Þ'Å·Í ÝãÛ ËÚË+Å´Ë#Ã�Å Ü Ã�Å´Ë+Å�Ì�Ò Û Ò�Ò�ÃÚ¿ÓåÄÂ'Ò�Å´Ë�Ñ�¿ÓÒ�Ô�Ò�ÔÄÅ�¿ÁÃ,Ì Û Ù·Å�Ë Û åJÎDÏEÅèÎEÃ#åJÅ Ý ÎDÑÒ�ÔÄÅ8Í4ÎEÌÄÌÊÅ�Í4Ò�¿ÁÎEÌ Ý ¿ÁÌÊÅ Û Ì>Þ°ÒÚÔÊÅ�¿ÁÃ�ÒWÐ Ü Å8ÞÊÅ4ûÄÌÊ¿ÓÒ�¿ÁÎEÌ ÌÊÅ Û ÃÚå*Ð·Ò�ÔÊÅ8Í�¿ÓÃHÍ Ý ÅEÇÕCÔÊÅ8À
Ã ÛEÜ Ô;Ë�ÍHÔÄÅ�Ù Û ¿ãË Û Ì�¿ÓÙ Ü ÎEÃ�Ò Û Ì�Ò Ü>Û Ã�ÒàÎ Ø�Û 143�ýPOP3��4
�Ë Ü Å�Í�¿½ûJÍ Û ÒÚ¿ÓÎ
ÌcåJÅ�Í Û ÂÄË�Å8¿½Ò/Þ'Å4û>ÌÊÅ�Ë�Ò�ÔÊÅèËWÒÚÃ�ÂÄÍ4Ò�ÂÊÃÚÅ8Î ØÒ�ÔÄÅ8ÂÊÌÄÞ'Å�Ã Ý Ð*¿ÓÌÄÀßÀEÃ Û1Ü ÔvÇ>þ�ÐâÙ·Å Û Ì>Ë�Î Ø ÀEÅ�ÌÊÅ�Ã Û ÒÚÎEÃHË Û ÌÄÞâÒ�ÔÄÅE123�ýPOP38�*
âÍ�ÎEÙ Ü ¿ Ý Å�Ã��ÊÒ�ÔÊÅ:Ë Ü Å�Í4¿Óû>Í Û Ò�Î
Ã�¿ÁËàÌÊÎDÑ Û å Ý Å/Ò�ÎÍ4ÃÚÅ Û Ò�Å ÛßÜ Ã�ÎEÒ�Î1ÒWÐ Ü Å8Î Ø ÒÚÔÊÅ8Ù·Î'Þ'Å Ý Å�ÞcË�Ð'ËWÒÚÅ�Ù Ç>ÕCÔÄÅ8ÀEÅ�ÌÊÅ�Ã Û ÒÚÅ�Þ Ü ÃÚÎ1Ò�ÎEÒWÐ Ü Å:Í�ÎEÌÄË�¿ãËWÒHË�Î Ø Ë�Å�ÏEÅ�Ã ÛEÝ Þ'¿ãË ÜÄÝÁÛ Ð�Í4ÎEÙ Ü ÎEÌÊÅ�Ì�ÒÚËÛ Ì>Þ�Ò�ÔÊÅðÂÄË+Å�ÃàÍ Û Ì;¿ÓÌ�ÒÚÅ�Ã Û ÍUÒÚ¿ÓÏ
Å Ý ÐáÑ%ÎEÃt�áÑ�¿ÓÒ�Ô;ÒÚÔÊÅ:Ë�Ð'ËWÒÚÅ�Ù Û ÌÄÞ;Í Û Ì;ÎEå>Ë+Å�Ã�Ï
Å/Ò�ÔÊÅ:Í�ÂÊÃÚÃ�Å�Ì
ÒàË+Ò Û Ò�ÅðÎ Ø Ò�ÔÊÅ:ÀEÃ Û1Ü Ô Ñ�¿ÓÒ�Ô ÛÀEÃ Û1Ü ÔáåÊÃÚÎDÑ�Ë+Å�Ã�ÇÕCÔÊÅ Ø Î ÝÁÝ ÎDÑ�¿ÓÌÊÀèûÄÀ>ÇÄÆ'Ç #ßË+ÔÊÎDÑ�Ë�ÒÚÔÊÅ,ÀEÅ�ÌÊÅ�Ã Û ÒÚÅ�Þ Ü Ã�ÎEÒ�ÎEÒWÐ Ü Å/Ñ�¿½ÒÚÔ�ÒWÑ�ÎßÞ'¿��JÅ�Ã�Å�Ì�ÒCÀ
Ã ÛEÜ Ô�Ï�¿ÁÅ�Ñ�Ë�ÇÕCÔÊÅ/ûÄÃHË+ÒàÏ*¿ÓÅ�Ñ Û 	%Ë+ÔÄÎDÑ�Ë�ÌÊÎ'Þ'Å�Ë�Î Ø Ò�ÔÊÅ8ÒWÐ Ü Å �
� �+�U�s���U�S�$�
� Û ÌÄÞ����W�
�
����� Ç'ÕCÔÊÅ/û Ý Å�Ë Û Ë�Ð'ËWÒÚÅ�Ùq¿ÁË�Í4Î
Ù Ü Î
Ë�Å�Þ�Î ØÛ ÃÚÅ�Í�ÎEÌÊÌÄÅ�ÍUÒÚÅ�Þßå*Ð��$�$�U�U�y�~�S� �����$�
�y ´ÿ Å�Þ'À
Å�ËîÑ�¿ÓÒ�Ô Û �
� �s���s�ÄÿVÌÄÎ*ÞÊÅEÇEÕCÔÊÅ¡�$�$�����y�~�S� ¢2�:�U�
�����s�f ´ÿ Å�Þ'À
Å�ËîÍ4Î
ÌÊÌÊÅ´ÍUÒ�ÒÚÔÊÅÍ4Å�Ã+Ò Û ¿ÁÌ Ü Ã�Î
ÀEÃ Û ÙßË/Ñ�¿ÓÒ�Ô�ÒÚÔÊÅßû Ý Å�Ë8Ò�ÔÊÅ�Ð Û Ã�Å°Í�ÎEÌ�Ò Û ¿ÓÌÊÅ´Þu¿ÓÌvÇOú ¿ÓÒ�Ô�ÒÚÔÊÅ°ÔÊÅ ÝÓÜ Î Ø ÒÚÔÊ¿ãË8Ï*¿ÓÅ�Ñ_Ò�ÔÊÅâÂÄË+Å�Ã:Í Û Ì�ÀEÅ�Ò Û ûÄÃHËWÒÍ4Î Û ÃHË+Å�ÿVÀ
Ã Û ¿ÓÌÄÅ�ÞâÎDÏEÅ�ÃÚÏ*¿ÓÅ�Ñ Û ÌÄÞ Û Ë+ÂÄÃ�Ï
Å�Ð ÔÊÎDÑeÙ Û Ì*Ð ÜÄÛ Ã�ÒÚË�åJÅ Ý ÎEÌÊÀáÒ�Î°ÒÚÔÊÅèÎDÏEÅ�Ã Û1ÝÁÝ Ë�Ð'ËWÒÚÅ�Ù Ç ÕCÔÊÅðÙ Û ¿ÓÌ�ÀEÎ ÛEÝ Î Ø Ò�ÔÊ¿ãËÏ*¿ÓÅ�Ñ�¿ãËCÒ�ÔÄÅ,¿ÁÞ'Å�Ì�Ò�¿Óû>Í Û Ò�¿ÁÎEÌ�Î Ø Ò�ÔÊÅ Ü ÃÚÎEÀ
Ã Û ÙßË Û ÌÄÞ Þ Û Ò Û ¿ÁÌ*ÏEÅ�Ì
ÒÚÎEÃÚ¿ÓÅ´Ë�Ñ�ÔÄ¿ÁÍHÔ åJÅ Ý ÎEÌÊÀ�Ë%Ò�Î Û Ì Û1ÜÄÜÊÝ ¿ãÍ Û Ò�¿ÁÎEÌvÇÕCÔÊÅ;Ë�Å�Í4Î
ÌÄÞùÏ*¿ÓÅ�Ñ�åx	·Ë�ÔÊÎDÑ�ËðÒ�ÔÄÅ;¿ÓÌ�Ò�Å�Ã�Ì Û1Ý Ë+Ò�ÃÚÂÄÍUÒÚÂÊÃÚÅ�Î Ø/Û Ë�¿ÓÌÄÀ Ý Åcü�ý#þ�ý#× Ü ÃÚÎEÀ
Ã Û Ù�Çîú ¿ÓÒ�ÔùÒ�ÔÄÅcÔÊÅ ÝÁÜ Î Ø Ò�ÔÊ¿ãËÏ*¿ÓÅ�Ñ|ÐEÎEÂ;Í Û Ì;ÃÚÅ�Í4Î
ÀEÌÊ¿Áä�Å8Í�Å�Ã�Ò Û ¿ÓÌ ÜÄÛ Ã+ÒHË�Î Ø�Û Ë�¿ÁÌÊÀ Ý Å Ü ÃÚÎEÀ
Ã Û Ù�ÇÊÕCÔÄÅ8¿ÓÙ Ü ÎEÃ�Ò Û Ì
Ò#ËWÒÚÃ�ÂÄÍ4Ò�ÂÊÃ Û1Ý Í4Î
Ù Ü ÎEÌÄÅ�Ì�ÒÚË�Î Ø�Û Ë+¿ÁÌÊÀ Ý ÅÜ ÃÚÎEÀ
Ã Û Ù Û ÃÚÅßÒ�ÔÄÅâÞ Û Ò Û Þ'Å�ûÄÌÊ¿ÓÒ�¿ÁÎEÌÄË�� ¿ÁÌ�ÒÚÔÊÅ�£���}��¤£S|~¥S| � |$�&{W	 Û ÌÄÞ�Ò�ÔÊÅ°å Ý Î'Í��'Ë8Î Ø ËWÒ Û Ò�Å�Ù·Å�Ì�ÒÚË�� � �U¦
}S|$�${x�á¿ÓÌhÒÚÔÊÅ���W�$¦���£
z����§£S|s¥S| � |$�${W	HÇ'É Û Ò Û°Û Í�Í�Å�ËÚË+Å´Ë Û ÃÚÅ,Ã�Å Ü Ã�Å´Ë+Å�Ì�Ò�Å�Þ�å*Ð��W���$�W���Bÿ Å�Þ'À
Å�Ë�Ç � �U¦�}S|$�&{x�,¿ÁÌ�ü�ý#þ�ý#× Û Ã�Å Û ��¿ÁÌÄÞ Î ØË�ÂÊå Ü ÃÚÎEÀ
Ã Û Ù·Ë#Ñ�¿ÓÒ�ÔÊÎ
Â'Ò ÜÄÛ Ã Û ÙèÅ�Ò�Å�ÃÚË�ÇvÕCÔÊÅ°Í ÛEÝÓÝ Î Ø � �U¦�}S|&�${x�ß¿ÁË:Þ'ÎEÌÊÅßå*Ð�ü�ý#þ�ý#×§14�23�¾îý�385]Ë+Ò Û Ò�Å�ÙèÅ�Ì�ÒÚË��!Ò�ÔÊÅ�ÐÛ ÃÚÅ/Ã�Å Ü ÃÚÅ�Ë�Å�Ì�Ò�Å´Þ°å*ÐßÒ�ÔÄÅ¨�&�U��� �~����ÿ Å�Þ'À
Å�Ë�ÇÕCÔÊÅáÒWÑ�Î�Ï�¿ÁÅ�Ñ�ËðÔÊÅ ÝÓÜ ÒÚÔÊÅ�Ù Û ¿ÓÌ�ÒÚÅ�Ì Û ÌÄÍ4ÅâÅ�ÌÊÀ
¿ÓÌÊÅ�Å�Ã:Ò�ÎuÀEÅ4Ò Û ÒÚÎ Ü ÿRÞ'ÎDÑ�Ì�ÂÊÌÄÞÊÅ�ÃHËWÒ Û ÌÄÞ'¿ÁÌÊÀ�Î ØàÛ ÃÚÅ�À Û ÃHÞ'Å�Þ�Ë�Ð'ËWÒÚÅ�Ù Çþ%Å�À
¿ÓÌÊÌÄ¿ÓÌÊÀßÑ�¿ÓÒ�Ô Û Ì ÎDÏEÅ�ÃÚÏ*¿ÓÅ�Ñ�Î Ø ÒÚÔÊÅ Û � Å�Í4Ò�Å´Þ;Ë+Ð'Ë+Ò�Å�ÙqÍ4Î
Ù Ü ÎEÌÄÅ�Ì�ÒÚË��ÄË�ÔÊÅs©DÔÊÅ8Í Û Ì�À
Å4Ò Û Ù·Î
Ã�Å#ûÄÌÊÅ�ÿVÀ
Ã Û ¿ÓÌÄÅ�ÞâÏ�¿ÁÅ�Ñ|Î ØÒ�ÔÄÅ�ÃÚÅ ÝãÛ ÒÚ¿ÓÎ
ÌÄËNåJÅ4ÒWÑ%Å�Å�ÌáÒ�ÔÊÅ#Í4Î
Ù Ü ÎEÌÄÅ�Ì�ÒÚË�ÂÊÌ�Ò�¿ Ý Ë�ÔÊÅ+©BÔÊÅ�Ã�Å Û ÍHÔÊÅ´Ë Û8Ý Å�Ï
Å Ý ÎEÌ°Ñ�ÔÊ¿ãÍHÔáË�ÔÊÅs©DÔÊÅ�Ù Û Ð·Ô Û ÏEÅ Û Þ'Å4Ò Û ¿ Ý Å´Þ Ý Î�Î
�¿ÁÌ
ÒÚÎèÒ�ÔÊÅ8Í�ÎEÙ Ü Î
ÌÊÅ�Ì�ÒHËCÎ ØNÛ Ë�¿ÁÌÊÀ Ý Å Ü Ã�Î
ÀEÃ Û Ù Ç*ú ¿½ÒÚÔ�Ò�ÔÊÅ8Ë�Â ÜÊÜ ÎEÃ�Ò�Î Ø Ò�ÔÊÅ,À
Å�ÌÊÅ�Ã Û Ò�Å�Þ�123�ýPOP38�*
 Ü ÃÚÎ1ÒÚÎ1ÒWÐ Ü Å�Ð
ÎEÂ Í Û ÌÏ*¿ÓÅ�Ñ Û Ì Å.-'¿ãËWÒÚ¿ÓÌÊÀ°Ë�Ð'ËWÒÚÅ�ÙqÎEÌ Û Ù·ÎEÃÚÅ Û åÄË+Ò�Ã Û Í4Ò Ý Å�ÏEÅ Ý Ò�Ô Û Ì Ò�ÔÊÅðË+Î
ÂÊÃÚÍ�Å,Í4Î'Þ'Å:Þ'Î'Í�ÂÊÙ·Å�Ì�ÒÚË�ÇxO#Å�ÌÊÅ�Ã Û ÒÚ¿ÓÌÊÀ·Ï*¿ÁÅ�Ñ�Ë�Î Ø ÒÚÔÊÅÀEÃ Û1Ü ÔuÀ
¿ÓÏ
Å�Ë/Ð
ÎEÂuÒ�ÔÊÅ Ü Î�Ë�Ë�¿ÓåÄ¿ Ý ¿½ÒWÐ�Ò�ÎcÍ�ÎEÌÄÍ�Å�Ì�Ò�Ã Û ÒÚÅßÎEÌ�Í4Å�Ã+Ò Û ¿ÁÌ Û Ë Ü Å´ÍUÒÚË8Î Ø Ò�ÔÊÅáÀE¿ÁÏEÅ�Ì�Ë�Ð'ËWÒÚÅ�Ù Û ÌÄÞ�Ò�Î�Í4ÎEÌ>Ë+¿ãÞ'Å�Ã/ÒÚÔÊÅÒ�Î Ü ÿRÞ'ÎDÑ�ÌâÌ Û Ò�ÂÄÃ�Å/Î Ø Ò�ÔÊÅ,ÃÚÅ�Ï
Å�ÃHË+Å#Å�ÌÄÀE¿ÁÌÊÅ�Å�Ã�¿ÁÌÊÀ Ü Ã�Î'Í�Å�ËÚË�Ç
æèç4æ ñ�ë*ªy«|ï�Hðí�ï ë�ë�ö�í�ï�H
��Ì�ÒÚ¿ Ý ÌÊÎDÑ�Ñ%Å�Ô Û Ï
Å�Î
Ì Ý Ð,Í�ÎEÌÄË�¿ÁÞÊÅ�ÃÚÅ�Þ#Ò�Î*Î Ý Ë�Â ÜÊÜ ÎEÃ�Ò Ø Î
ÃLÒÚÔÊÅ%Ã�Å�ÏEÅ�ÃHË�Å�Å�ÌÊÀ
¿ÓÌÄÅ�Å�ÃÚ¿ÁÌÊÀ Û Í4Ò�¿ÁÏ*¿½ÒÚ¿ÓÅ´Ë�Î Ø Ò�ÔÊÅCÞ'Å´Ë�Í�Ã�¿Áå>Å´Þ8Ù·Å4ÒÚÔÊÎ'Þ*ÿÎ Ý ÎEÀ
ÐEÇ'ÕCÔ*ÂÄË��ÊÑ�Å/Ô Û Ï
Å�ÃÚÅ Û ÍHÔÊÅ�ÞáÒ�ÔÄÅ,Â ÜÊÜ Å�Ã Ý Å Ø Ògw�Â Û Þ'Ã Û Ì�Ò%¿ÁÌ�ûÄÀÄÇÄÆÊÇ�v
Çþ%Â'Ò�Ñ%Å%Ô Û ÏEÅ%Ò�ÔÊÅ Û ¿ÓÙ Ò�Î/Ù·¿ÓÀ
Ã Û Ò�Å Û Ì·Å,-*¿ãË+Ò�¿ÁÌÊÀ,Ë+Ð'Ë+Ò�Å�Ù�¿ÓÌ�ÒÚÎ Û ÞÊ¿ÁË+Ò�ÃÚ¿ÓåÄÂ'Ò�Å´ÞðÅ�Ì*Ï�¿ÁÃÚÎEÌÊÙ·Å�Ì�Ò Û Ì>Þ Ø Î
ÃNÒ�ÔÊ¿ãË Ü ÂÄÃ Ü Î
Ë�ÅCÑ�ÅÜ ÃÚÎEå Û å Ý Ð#Ô Û ÏEÅ�Ò�Î/ÍHÔ Û ÌÊÀ
Å�ÒÚÔÊÅ�ËWÒÚÃ�Â>ÍUÒ�ÂÄÃ�Å%Î Ø ÒÚÔÊÅ Û1ÜÊÜÄÝ ¿ãÍ Û Ò�¿ÁÎEÌvÇEý�ÌÊÅCÀEÎ Û1Ý Î Ø Î
ÂÊÃ Ü ÃÚÎ1Ò�ÎEÒWÐ Ü Å%¿ÁË�ÒÚÔÊÅ�Í4ÎEÌ�ÒÚ¿ÓÌ*ÂÊÎ
ÂÄËîË+Â ÜÄÜ Î
Ã+ÒÎ Ø ÒÚÔÊÅ8ÃÚÅ�ÏEÅ�ÃÚË�Å Û ÌÄÞ ÃÚÅ4ÿ Å�ÌÊÀ
¿ÓÌÄÅ�Å�ÃÚ¿ÁÌÊÀ Û ÍUÒÚ¿ÓÏ*¿ÓÒ�¿ÁÅ�Ë�ÇÄøRÌ Ù Û Ì*Ð°ÒÚÎ�Î Ý Ë�Ò�ÔÊÅ8ÃÚÅ�Ï
Å�ÃHË+Å/Å�ÌÊÀE¿ÁÌÊÅ�Å�Ã�¿ÁÌÊÀ Ü ÃÚÎ'Í4Å´Ë�ËC¿ãËàË�Â ÜÊÜ ÎEÃ�Ò�Å´ÞâÑ%Å ÝÁÝ� Ý ¿0�EÅ� �àÃ�ÌW"�6��T5�ý#ÕB��"
pU�T5;ú�ÕB"&#$%¬	�� åÊÂ'Ò/Ò�ÔÊÅßÍ�ÎEÌÊÌÊÅ´ÍUÒÚ¿ÓÎ
Ì;Ò�ÎâÒ�ÔÊÅ·ÃÚÅ4ÿ Å�ÌÊÀ
¿ÓÌÄÅ�Å�ÃÚ¿ÁÌÊÀ Û Í4Ò�¿ÁÏ*¿½ÒÚ¿ÓÅ´Ë�Î
Ì Û Ì Û åÄË+Ò�Ã Û Í4Ò Ý Å�Ï
Å ÝÙ·¿ÁËÚË�Å�Ë�Ço3�Å�ÏEÅ�ÃÚË�ÅáÅ�ÌÊÀE¿ÁÌÊÅ�Å�Ã�¿ÁÌÊÀ Û ÍUÒÚ¿ÓÏ*¿ÓÒ�¿ÁÅ�Ë·Ë�Â ÜÊÜÊÝ Ð Û1ÜÊÜÄÝ ¿ãÍ Û Ò�¿ÁÎEÌ��*ÌÊÎDÑ Ý Å�Þ'À
ÅáÎ
Ì�Ò�ÔÊÅ;Þ'Å´Ë+¿ÁÀEÌ Ý Å�ÏEÅ Ý Ç�ý�Ì�Ò�ÔÄ¿ÁË Ý Å�Ï
Å Ý Ñ�ÅÑ Û Ì�Ò�ÒÚÎßË Ü Å�Í�¿ Ø ÐßÒÚÔÊÅ,ËWÒÚÃ�Â>ÍUÒ�ÂÄÃ ÛEÝ ÍHÔ Û ÌÊÀ
Å�Ë%ÌÊÅ�Í�Å�ËÚË Û Ã�Ð Ø Î
ÃCÞÊ¿ÁË+Ò�ÃÚ¿ÓåÄÂ'Ò�¿ÁÎEÌ Ü ÂÊÃ Ü Î�Ë+Å´Ë�Ç'þ%Â'Ò�Ñ%Å#Ô Û ÏEÅ�ÒÚÎßÍ4ÎEÌÄÌÊÅ�Í4Ò Û åÄË+Ò�Ã Û ÍUÒË+Ò�ÃÚÂÄÍUÒÚÂÊÃ ÛEÝ ÍHÔ Û ÌÄÀEÅ�Ë%Ñ�¿ÓÒ�Ô;Ë�ÎEÂÊÃHÍ4Å/Í4Î'Þ'Å/ÒÚÃ Û ÌÄË Ø Î
Ã�Ù Û Ò�¿ÁÎEÌ°ÒÚÎßÍ4ÎEÂ ÜÊÝ Å/ÒÚÔÊÅ,Þ'Å�Ë�¿ÁÀEÌ Ñ�¿½ÒÚÔ�Ò�ÔÊÅ,¿ÁÙ ÜÊÝ Å�Ù·Å�Ì�Ò Û Ò�¿ÁÎEÌ Ý Å�ÏEÅ Ý ÇøRÌßË+ÂÄåÄË+Å´ÍUÒÚ¿ÓÎ
ÌßÆÊÇ ÆÊÇ�vCÑ%Å�Þ'Å�ËÚÍ4ÃÚ¿Áå>ÅCÒÚÔÊÅ�ÌÊÅ´Í4Å�ËÚË Û ÃÚÐ:ËWÒÚÃ�Â>ÍUÒ�ÂÄÃ ÛEÝ ÍHÔ Û ÌÊÀ
Å�ËOÒÚÎ,Ã�Å�ÿ Þ'Å´Ë+¿ÁÀEÌèÅ.-'¿ãËWÒÚ¿ÓÌÄÀ Û1ÜÊÜÊÝ ¿ãÍ Û ÒÚ¿ÓÎ
ÌÄËîÒÚÎDÑ Û ÃÚÞÊËÞ'¿ãËWÒÚÃ�¿ÁåÊÂ'ÒÚÅ�Þ�ÎEÌÄÅ�Ë�ÇÊÕCÔÊÅ8Ë+Î
ÂÊÃHÍ4Å/Í4Î'Þ'Å#Ò�Ã Û ÌÄË Ø ÎEÃÚÙ Û ÒÚ¿ÓÎ
ÌÄË Û ÃÚÅ#Å,- ÜÊÝÁÛ ¿ÓÌÄÅ�Þâ¿ÓÌ;Ë�ÂÊåÄË�Å�ÍUÒÚ¿ÓÎ
Ì ÆÊÇ ÆÊÇ 6ÊÇ
­c®�­B®°¯ ±*²U³W´�µx²�´8³W¶=·�¸N¹�¶�º8»L¼f½
ÕCÔÊÅ�Ë+Ò�ÃÚÂÄÍ4Ò�ÂÊÃ Û1Ý ÍHÔ Û ÌÊÀ
Å�Ë Ø Î
Ã°Ã�Å�ÿ ÞÊÅ�Ë�¿ÓÀ
ÌÊ¿ÓÌÄÀ�Å.-'¿ÁË+Ò�¿ÁÌÊÀ ÛEÜÊÜÊÝ ¿ÁÍ Û Ò�¿ÁÎEÌ>Ë Û ÃÚÅ;Ù Û ÌÊ¿ Ø Î Ý Þ!Ç�ý�ÌÊÅ;Î Ø Ò�ÔÄÅ�Ù Û ¿ÁÌ Ü ÃÚÎEå Ý Å�Ù]¿ÓÌÙ·¿ÓÀ
Ã Û Ò�¿ÁÌÊÀ Ý Å�À Û Í4Ð ÛEÜÊÜÊÝ ¿ÁÍ Û Ò�¿ÁÎEÌ>ËN¿ÁËNÒ�ÔÊÅ�¿ÓÃ�Ù·Î
ÌÊÎ Ý ¿½ÒÚÔÊ¿ãÍ�ÍHÔ Û Ã Û Í4Ò�Å�Ã�ÇDþ%Ã�Å Û �*¿ÁÌÊÀ,Þ'ÎDÑ�Ì Û Ì Û1ÜÊÜÄÝ ¿ãÍ Û Ò�¿ÁÎEÌè¿ÓÌ�Ò�ÎðË+Ù Û1ÝÁÝ Å�Ã Ü ¿ÁÅ�Í�Å�ËÛ Ì>Þ�Ñ�Ã Û1ÜÊÜ ¿ÓÌÊÀ�ÒÚÔÊÅ�Ë�Å Ü ¿ÓÅ´Í4Å´Ë/Ñ�¿½ÒÚÔu¿ÁÌ�Ò�Å�Ã Ø Û Í4Å�Ë#¿ãË#Ò�ÔÊÅßÙ Û ¿ÓÌuÀEÎ Û1Ý Î Ø Ò�ÔÊÅßË+Ò�ÃÚÂÄÍUÒÚÂÊÃ Û1Ý Ò�Ã Û Ì>Ë Ø Î
Ã�Ù Û ÒÚ¿ÓÎ
ÌÄË�Ç>úuÅ°Þ'Å�ËÚÍ4ÃÚ¿Áå>ÅÒ�ÔÄÅ�Ë�Å#Ë+Ò�ÃÚÂÄÍUÒÚÂÊÃ Û1Ý Ò�Ã Û ÌÄË Ø ÎEÃÚÙ Û Ò�¿ÁÎEÌ>Ë�¿ÁÌ°Ò�Å�Ã�ÙßË�Î Ø À
Ã ÛEÜ ÔßÒÚÃ Û ÌÄË Ø Î
Ã�Ù Û Ò�¿ÁÎEÌßÃÚÂ Ý Å´Ë�Ç*ÕCÔÊÅ#¿ÁÞÊÅ�Ì�Ò�¿Óû>Í Û Ò�¿ÁÎEÌ Û ÌÄÞáË Ü Å�Í4¿Óû>Í Û Ò�¿ÁÎEÌÎ Ø Ë�ÂÄÍHÔhÃ�Â Ý Å�Ë8¿ÓÌhÒÚÔÊÅ�123�ýPOP38�*
 ÝãÛ ÌÄÀEÂ Û ÀEÅ·¿ÁË,Ò�ÔÊÅ°Ù Û ¿ÓÌhÑ%ÎEÃt��¿ÁÌÊÀ Û ÃÚÅ Û Î Ø ÒÚÔÊÅ Ü ÃÚÎ&¾WÅ´ÍUÒ�Ç�5;Î
Ë+Ò8Ã�Â Ý Å´Ë Û ÃÚÅ·ÂÄË+Å´ÞuÒ�ÎÍ4ÂÊÒ/Ë�ÎEÙ·Å Ü ¿ÓÅ´Í4Å´Ë�Î
Â'Ò/Î Ø�Û Ì Û1ÜÊÜÄÝ ¿ãÍ Û Ò�¿ÁÎEÌ Û ÌÄÞ;ûÄÒ�ÒÚÔÊÅßË+Å ÜÄÛ Ã Û ÒÚÅ�Þ ÜÄÛ Ã+ÒHËàÒÚÎEÀ
Å4Ò�ÔÄÅ�Ã�Ò�Î�ÎEåU¾WÅ´ÍUÒ+ÿ Ý ¿��
ÅðË+Ò�ÃÚÂÄÍUÒÚÂÊÃ�Å´Ë�ÇJøRÌcÒÚÔÊÅØ Î ÝÁÝ ÎDÑ�¿ÓÌÊÀ·Ñ%Å Ü Ã�Å´Ë+Å�Ì�Ò Û ÌâÅ,- Û Ù ÜÊÝ Å#Î ØîÛ ÌâÅ Û Ë�ÐßÒ�Ã Û Ì>Ë Ø Î
Ã�Ù Û ÒÚ¿ÓÎ
ÌáÃÚÂ Ý ÅEÇ
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Û 	2��¿ÓÅ�Ñ Î Ø ÒÚÔÊÅ,Ñ�ÔÊÎ Ý Å Û1ÜÊÜÄÝ ¿ãÍ Û Ò�¿ÁÎEÌ

åx	4��¿ÓÅ�Ñ Î ØOÛ Ë�¿ÓÌÊÀ Ý Å Ü ÃÚÎEÀ
Ã Û Ù

¾O¿ÁÀEÂÊÃÚÅ8Æ'Ç #ÄÈÊÕCÑ%ÎèÏ*¿ÁÅ�Ñ�ËCÎ Ø ÒÚÔÊÅ/ÀEÅ�ÌÄÅ�Ã Û Ò�Å´Þ�143�ýPOP38�4
 Ü Ã�ÎEÒ�ÎEÒWÐ Ü Å
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= sec_node‘1

2’ = ‘2

1‘ = ‘1

access

::=

production Map_To_Class ( sec_node : Section ) =

access

: Class

: LangSpecInterface

map

map contains

contains

: Module

implements

‘2  : DATA_ELEMENT

3’

4’

5’

¾�¿ÁÀEÂÄÃ�Å8Æ'Ç Æ'È�5 Û1ÜÊÜ ¿ÁÌÊÀ·Î ØNÛèÜ ÃÚÎEÀEÃ Û ÙiÒÚÎ Û Í ÝÁÛ Ë�Ë
øRÌ�û>ÀÄÇ�Æ'Ç #�åx	,Ò�ÔÄÅ�ÃÚÅâ¿ãË Û Ë�Å�ÍUÒÚ¿ÓÎ
Ìk�����W�&�W���U�~����Ñ�ÔÊ¿ÁÍHÔ Û Í�Í4Å�ËÚË�Å�Ë,ÒÚÔÊÅ Þ Û Ò Û À
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