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QTS%SYV<jTL��@£Ãy�J:W"LcJ � QTNPW"W�J0�"[qN2J:L�QTS%SYV<jTLbhX£my� ÁQTW"L"NRn¥NPW"L�NPW@KUj��^V<|7KYH"NG*�~BJ�W�KUQ�KUQTNPSH��J:W"L�

n"[qV{L"~"OPNPLE&,KYH"NPW0KYH"N No¡&n¥NPORKYNPLÃQTW"OPVX}�N©|�V<[7KYH�N©�BJ�¢�NR[$QTS8[qNRn"[qNPSqNPW@KqJ��"jTN��{�0J%j�QTW�N2J4[�V<��� NPORKUQ���N
|5~"W�ORKUQTVXW@I7I

IKJD�L�M�N7 6 �O
�G  qD:Evt'&
wxH"NzSYNRK¦V<|0n¥VXSYSUQ��"jTNzn"[qV{L"~"ORKUQTVXW�S�QTS�OPVXW�4�W"NPL KYV�KYH"NzQTW�KYNR[YQTV<[bJ:W"L KYH"Nz|5[qVXW@KUQTNR[cV<|fKYH"N
n*V<j��{��VXW@PQSR�T�SqH"V2d�W^QTWby7Q���~�[qN�D:E �_VXWcKYH�N�W"No¡&KxnBJ���N<E
³&V<j��{QTW���KYH�QTS$n"[rV<�"jTNP} OPVXW"SUQTSYKYS(QTWÃSYH�Q�|5KUQTW��fJ:S(H�Q���HZJ:S8n¥VXSYSUQ��"jTN�KYH"N�V<���UNPORKUQ���NM|5~"W�ORKUQTVXWUI

SY~"OqH�KYHBJ4K%KYH�NR[qNgNo¡{QTSYKYSMJ:W�QTW@KYNR[rSYNPORKUQTVXWzn*V<QTW�KxdxQ�KYHVPQSR�T�E(µ`[oJ4nBH�QTO2J�j�QTW"SUn¥NPORKUQTVXWbSYH"V2dMS
KYH�J�KWI`QTSfQTW"L�NPNPL }�J4¡{QT}¦J�j |�V<[fn¥V<QTW�K�R �$QÁE N<EzJ:W�V<n"KUQT}�J�jkn"[qV{L"~"ORKUQTVXW V<|X�@JY#c~"W"Q�KYSmV<|
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Suggar

(1.3)

Butter (1.2)

M

O P

I*  = 6 x 40 + 9 x 50
= 690 (optimal production)

N

5 20 25

5

10

15

20

10 15 x

y

I  = 200

Flour (1.1)

y�Q���~"[qNZD:E �;I��¥QTW"N2J�[]�$[rV<�X[rJ:}Z}_QTW"�ZNo¡�J:}Zn"jTN

O2J�¢�NPSgJ:W"L 
 J � ~"W�Q�KYS`V<| � QTNPW"WBJÃ�"[qN2J:L¥E�l`n�KUQT}�J�j7QTW�OPVX}ZNfV<|©tX�X£�y�QTS`J:OrH�QTNR��NPL�|�V<[�KYH�QTS
L"NPORQTSYQTVXWb��NPORKYV<[4E
w�H"Ng�BJ�¢�NR[�QTSMH"NR[qN2J�|5KYNR[MQTW���Q�KYNPLzKYVZn"[qV{L"~"OPNgNR��NR[Y�^LBJR�ctÃO2J�¢�NPS]J:W"Lz� � QTNPW"WBJÃ�"[qN2J:L"S2E

wxH�NPSYN�*{~�J:W@KUQ�KUQTNPSxdxQ�j�j¥}�J4¡{QT}ZQ � N�H"QTS©QTW"OPVX}�NM~�W"L"NR[©KYH�N�OPVXW"L�Q�KUQTVXWcKYH�J�K©KYH"NM}�J�KYH"NP}�J�KUQTO2J�j
L"NPSqOR[YQ�n"KUQTVXW�V<|¥KYH"NML"NPORQTSUQTVXW�n"[qV<��jTNP} OPV<[q[qNPSUn¥VXW"L"S Nc#*NPORKUQ���NRj���KYV0KYH"Nx[qN2J�j�j����XQ���NPW�L"NPORQTSUQTVXW
n"[rV<�"jTNP}§V<|`KYH"N���J4¢�NR[4E ¤xNPW�OPNP��J4n�J4[qK_| [rVX} �XJ4j�QTLBJ4KUQTW"��KYH�N�QTW�Q�KUQFJ�jgSUn¥NPORQ54�O2J�KUQTVXW²V<|MKYH"N
L"NPORQTSYQTVXW n"[qV<�"jTNP} �(KYH"N��BJ�¢�NR[0��QÁE N<EsKYH"N¦L"NPORQTSUQTVXW>}¦J4¢�NR[ÃQTW�KYH�QTS�No¡"J:}_n"jTNP� QTS0QTW�|ÁJ:ORKmW"V<K
W"NPNPL�NPLcKYVZSqV<j���N�Q�KPE

��WcKYH"NmORjFJ:SYSUQTO_lgp J4n�n"[qV�J:OqHsKYV�L"NPORQTSUQTVXW�J�QTLzKYH"NfL"NPORQTSYQTVXW�}�J�¢�NR[]QTSMVXW�j��^QTW@KYNR[Y��NPW"QTW��
L"~"[YQTW��^JD4"[qSUK]QTL"NPW�KUQ54�O2J�KUQTVXW SUKYNRn �^|�V<[�L"NRj�QT}ZQ�KUQTW��bKYHBJ4Kgn�J4[qK�V<| SYVX}�N ��[qN2J�j(dkV<[YjTL�·�KYHBJ4K
dxQ�j�j$�¥N�|�V<[q}�~�jFJ�KYNPLs}�J�KYH"NP}¦J4KUQTO2J�j�j���J:S`J_L"NPORQTSUQTVXWsn"[qV<��jTNP}cE�wxH�N�SY~���SqN	*�~"NPW�Kg}ZV{L"NRj�j�QTW��
J:W"L¦SYV<j��{QTW��ÃSUKYNRn�S J�[qNMSYV<jTNRj���L�NRn*NPW�L�QTW���VXW�}¦J4KYH�NP}�J�KUQTO2J�j*SY¢�Q�j�jÁE �$��NPW@KY~BJ4j�j����KYH"NML"NPORQTSUQTVXW
}¦J4¢�NR[MQTSMJ��@J�QTWbW�NPNPL"NPL^|�V<[x�XJ�j�QTL�J�KUQTW���KYH"N�No¡&KU[rJ:ORKYNPLsV<n"KUQT}�J�j7L�NPORQTSUQTVXWzQTWcn"[rJ:ORKUQTOPN<E
w�H�QTSÃ¢{QTW"L�V<|]L"NPORQTSUQTVXW J�QTL>QTS_}�VXSUK�[qNRjTNR�<J:W�K�QTW>KYH"N�4�NRjTL�V<|`KYNPOqH�W�QTO2J�j`V<n"KUQT}ZQ � J�KUQTVXW

n"[rV<�"jTNP}ZS0d�H"NR[qNZKYH"NZV<[qQ��XQTW V<|xORjFJ�SqSUQTOclgpeQTS�SUQ�KY~�J�KYNPL¥E^GIH"NPW lgp [qNPSYN2J�[qOqH�NR[qSmKU[YQTNPL�KYV
KqJ:OY¢{jTN¦}ZV<[qN�SUKU[rJ�KYNR�XQTO�L"NPORQTSUQTVXW�n"[qV<�"jTNP}�S	�7J�nBJ�[YK�|5[qVX} KYH"NÃV<[YQ��XQTWBJ4jkKYNPOqH�W�QTO2J�j�j���V<[YQTNPW�KYNPL
J�n"n"j�QTO2J�KUQTVXW14�NRjTL)��n"[oJ�ORKUQTO2J�j7J:OPOPNRn"KqJ:W"OPN�n"[qV<�"jTNP}�S%SYV�VXW�J�n"n¥N2J�[qNPL � dxQ�KYH�[qN2J�j*j�Q�|�NgL"NPORQTSUQTVXW
}¦J4¢�NR[rSPE � W"L�NPNPL)�{Nc#¥NPORKUQ���NPW"NPSYS�V<|¥KYH"N�L"NPORQTSYQTVXWcJ4QTL¦d%J:S V<|5KYNPW�OPVXW@KYNPSUKYNPL�|�V<[ Sq~"OqH�SUKU[rJ�KYNR�XQTO
L"NPORQTSYQTVXW�}¦J4¢{QTW���dMH"NR[qNxL"NPORQTSYQTVXW�}¦J4¢�NR[rS	�@V<|5KYNPW_��NPW"NR[rJ�j�}�J:W�J���NR[qS	��J:SYSq~"}ZNxJM�X[qN2J�KYNR[©n�J4[qK

Q��gm_pZj~`ck3f�Y_b WZ�Xj)^AY��0WZY_j~^qWZ��j2pZj(`7V�V'j$`7pZ^�`��XpZ^xW�r"pZY\^AY_^�Y\b�r2m\`F^A^AY\r(T%�-�gY�WZ� pZj~^xV'j~r"W�WZa8V�p�`Fr"WZYCr2`Fm3`SVXVPm_YCr~`7WZY\aFbaci3WZ^AYCk3j%WZ��j%WAp�`ck3Y_WZY_acb�`Fm��Pj~m\k�aS��WZj$rZ��b�Y\r~`Sm;`7V�VPm_Y\r~`SWZY_acbX^%t+^Aj~j �Mac�Xj~b��
	����0�PV�{�		�	$y"{
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wxH"Nx}¦J4QTW�nBJ�[rJ:L�Q���}¦J4KUQTO]SYH"Q�| K �MV<|�KYH�N`�^ix�%a²J4n�n"[qV�J:OqH�OPVXW"SUQTSYKYS QTW¦No¡&n"j�QTORQ�KUj��^J:L"L�[qNPSYSYQTW��
KYH"NfL"NPORQTSYQTVXWz}¦J�¢�NR[ � S�n�[rJ���}�J�KUQTOfn�[qNR|5NR[rNPW"OPNPS��{�bJ�SYNRK`V<|(OPVXW"OPNRn"KYS�J:W"L^}�NRKYH"V{L"Sxd�Nfd�Q�j�j
�"[YQTN32"��nBJ:SYS%QTWb[qNR�{QTNRd���E
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J�S©d�J:S©KYH"NxO2J:SYNxQTW�KYH"NxORjFJ:SYSYQTO]lgpIJ�n"n"[qV�J:OqH(����~"K�QTW"SUKYN2J:L�OPVXW"SUQTSUKYS QTWZOPV<[q[qNPORKUj���}�V�L"NRj�j�QTW"�
KYH"N�J:ORKY~�J�j�n"[qNR|�NR[qNPW"OPNPSMV<|$J0d�NRj�j�QTL"NPW�KUQ54�NPL�J:W"LcNc#¥NPORKUQ���NRj��bQTW���V<j���NPL�L"NPORQTSUQTVXWs}¦J4¢�NR[L SYNPN
y�Q���~"[qNZD:EvuÃVXW^KYH"Ng|�V<j�jTV2dxQTW���n�J4��N3&rE
y7Q�[qSUK	�&dkNgHBJR��NgKYVmQTL"NPW�KUQ�| � � OPVXW"SqORQTVX~"S ·Y��9o½4¿��P¿ »@À>¸�½�º�¿ »@À����:E ��W"L"NPNPL)��Jfn¥V<KYNPW@KUQFJ�j7L�NPORQ��

SUQTVXWzJ:ORKUQTVXWzQTS`W"V<K�SUQT}Zn"j��cSYVX}ZN0J4�BSUKU[rJ:ORKMn¥V<QTW�K�QTWsJm��NPVX}ZNRKU[YQTOmSUnBJ:OPNmJ�S]J:SYSY~"}�NPL�QTWbKYH"N
n"[qNR�{QTVX~"S©No¡"J:}_n"jTN  SqNPN�y7Q���~�[qNfD:E �gVXW_KYH"N�n"[qNPOPNPL�QTW"�fnBJ���N�&F���B~�K©JMjTV<�XQTOML"NPW�V<KqJ4KUQTVXW(�M ~BE9$�0�
À8»�&F��J�n"n"j�QTNPLsVXW^J�L�QTSYOR[rNRKYNfSYNRK!� V<|8[qNPOPV<��W�Q � NPL�¹09o¸��:»@À8¸�(�:z9�n¥V<QTW@KYS0��QTW"L�QTO2J�KUQTW���n¥VXSYSUQ���jTNP�
QÁE N<E(QTW@KYNRj�j�Q��XQ��"j N0J:W"L�[qN2J:SYVXW�J��"jTN`OqH"V<QTOPN]O2J:W"L�QTL�J�KYNPS%O2J�j�jTNPLl��»�º79PÀ,º�¿ ¸;: ��9o½4¿��P¿ »@À�¸�½�º ¿ »@À��g|�V<[
KYH"N_L"NPORQTSUQTVXW KYVc�*N_KqJ4¢�NPW,E7� K�QTSfWBJ4KY~"[rJ�j�j���KYH"N_L�NPORQTSUQTVXW }�J�¢�NR[ � SL4"[qSUKgKqJ:SU¢�KYVbNo¡{n"j�QTORQ�KUj��
�<J�j�QTL�J�KYNmKYH�QTS�SqNRK �ÃE
6 �,�"��6 / � -��T¯���-��fi�VX}ZQTW����BJ:OY¢ KYVsKYH"N���J4¢�NR[ � SZL"NPORQTSUQTVXWIn"[qV<��jTNP}  SYNPN �8¡"J:}_n"jTN�D:E �{EFD
VXW^nBJ���N�D2Ä&F�*KYH"NfL"NPORQTSYQTVXW�J�QTLzW�V2d�SUKqJ�[YKYS`dxQ�KYHzKYH"N�QTL"NPW�KUQ54�O2J�KUQTVXW�V<|�SY~"OqH�JÃL"QTSYOR[qNRKYNmSYNRK
� J��-Q)=4RU=4R�� =4T��MV<|Mn¥V<KYNPW@KUQFJ�j]O2J�W�L�QTL�J�KYNPSZ|�V<[_L"NPORQTSUQTVXW� SYNPNcy7Q���~�[qN�D:E���VXW>nBJ���N ��D0&rE
�MNPORQTSYQTVXW^J:ORKUQTVXWVQ§OPVXW"SYQTSUKYS�QTW�n"[qV{L"~"ORQTW���SYV<jTNRj�� � QTNPW�W�J���[qN2J:L"Skd�H"NR[qN2J:S�L"NPORQTSUQTVXWzJ�ORKUQTVXW
T^OPVXW"SYQTSUKYS%QTWc}¦J4¢{QTW��_VXW�j���O2J�¢�NPSPEk�`NPORQTSUQTVXWsJ:ORKUQTVXW"S R J:W"L R � J�n"n¥N2J�[%KYVm�*N`[rJ�KYH"NR[xORjTVXSqN
KYV0N2J:OqH�V<KYH"NR[xJ:Sk�¥V<KYHZn"[rV�L"~�OPN`Jg}ZQ�¡{KY~"[qNMV<|,O2J�¢�NPS�J:W"L��"[qN2J:L"S2E�wxH"N 4�[qSUK©n�[qV<n¥VXSYNPS }�V<[qN
O2J4¢�NPSÃJ:W"L�|�NRdkNR[m�"[qN2J:L"S�J:W"L�KYH�N�SYNPOPVXW�L)��� ~�SUK0VXW�KYH"NZOPVXW�KU[rJ�[Y���n�[qV<n¥VXSYNPS0}�V<[qN_��[qN2J:L"S
J�W�L�|5NRd�NR[]O2J4¢�NPS2E
| �J^�WZ��jJ`Fi3WZ��aSpMY_^E[�aFpZjJ��`F[]Y_m_YC`7p��gY�WZ�]WZ��j(�)aFpZ��V�pZaSV'ac^Aj$kH�0f�WZ��j���`S[]^Z`ck3jnt ��`S�'aSp�`SWZaFY_pZjgk"! �gbP`Sm_f3^Aj(j2Wk3j$#ea0k&%~m_Y\^Z`7WZY\aFb�V'aFiXpnm'! �JY\kXj)(]m\`�d*%$r2Y_^AY\aFb���kXY�pZj$r"WZj2iXpn�g{��(a$f�t 	 �,+S�.- 	����0/Uy"� �(b�Y��	j2pZ^AY�W1%�oq`SpZY_^2-ud8`Fi3VP�XY\bXj7y`7pZaciXbPk �Mj2pZb�`Sp�k �)a7f'�0WZ�P`Sb]�gY_WZ�HWZ��j(�)aSpZ� `SpZaciXbPk]WZ��j8o��)T3#5476�89474=[]j2WZ�Xa0kX^%t+^Aj~jJ�Ep�`FbX^Mj2W�`Fm+{�� 	��:/:;	y�CaFpeY\bX^xW�`FbPr"jc�J��jLm_Y_[]Y_W�aci3p k3Y\^Zr2iX^A^AY\aFb1Y_b�WZ��j�^Aj$h	iXj~mnj �Xr2m_i�^AY��	j~m�f WZa-WZ��j ��aSpZ[]j2p aFb�jc{ �Mi3W�WZ�Xj=^Z`S[]j`7p1<ciX[]j~b	W�`SWZY_acb r"aci�m\k��'j%VXpZa0kXiPr"j$ke�gY_WZ��pZj~^xV'j$r"WgWZa WZ�Xj�o��)T3#54=6�894>4-[]j2WZ�Xa0kX^~{
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BLRN\2O _,C g,VWZhBDSPRi_,R @'U,SjAHBLQ�VXp1%2�f%"pZj~bPr2j2^~{ s>t��)a$fG`SbPk��Maci3fX^A^AaFi�� 	 ��:k3��V�{ ;,lUy"{
m � aFpE`nk3j2W�`FY_m\j~k V�pZj~^Aj2b0W�`7WZY\aFbHaF�'WZ��j([]j"WZ��a0kXaFm\a:<Ff ^Aj~jg�)a$fet 	 �0/ �FyM`Fb�k�[]aSpZj8r2aFbPr2Y_^Ajlt��(a$f]`FbPkH�EaciXf3^2-^AaFi�� 	����0kUy"{
n t+^Aj~jl�)a$f�� 	��:/ �	�'r���`SVXWZj2p �0�XV;{ �:kcy"{
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Semantic dimension 

Linguistic (logic) dimension 

Purpose
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Pragmatic

preferences modelling solving

Preferences Problem

Multi−criteria
decision aid

y7Q���~�[qN�D:Evu;I���~"j�KUQ���OR[YQ�KYNR[YQFJ��`NPORQTSUQTVXWsaxQTLz�cV�L�NRj�j�QTW��

i%VXW"SYN	*{~"NPW@KUj�� �^i%�%a SYH�Q�|5KYSÃ| [rVX}�KYH"N�}�J�KYH"NP}¦J4KUQTO2J�j= Á��NPVX}ZNRKU[YQTO2J�ju&_[qNRn"[qNPSYNPW�KqJ�KUQTVXW
V<|,KYH�N`L�NPORQTSUQTVXWcSUnBJ:OPN`KYV2d%J�[qL"SxL"QTSYOR[qNRKYN`[qNRjFJ�KUQTVXW�J�j�n"[rNR|5NR[qNPW�OPNM[rNRn"[qNPSYNPW�KqJ�KUQTVXW"S�����KYH"N]}¦J4QTW
|�V�OP~�S7V<|"KYH�N©|�V<[q}�J�j&OPVXW"SUKU[q~�ORKUQTVXWÃ�¥NRQTW��gW"V2d OPVXW"OPNPW�KU[rJ�KYNPLZVXWÃJxOPV<[q[qNPORKH:F»PÂ@¿ ½P¸;:<�z»%��93:A: ¿ÁÀ�Â
V<|%KYH"N�J�n"nBJ�[qNPW�KÃL"NPORQTSUQTVXW>}¦J4¢�NR[ � S0n�[rJ���}�J�KUQTO¦n"[qNR|�NR[qNPW"OPNPSÃJ:Sfd�N�}_Q���H�KmV<��SqNR[Y��N�VXW�KYH"N
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�-Q � -��-=4R � �E�-=4R � � �E�-=4T�� �E�2�

Q � t+^Aj~jl�)a$fG`SbPke�EaciXf3^A^AaFi�� 	 ��0k0�rZ�P`7V�WZj2p9l3�3V;{>k:kU�cy"{
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N

N’

P

M

1.0

1.0

1.0

1.0
.75

.25

.75

Best choice

Worst choice

y7Q���~�[rN�D:Evh;I �$¡{n"jTV<Q�KUQTW"��Jm|�~ � � ���XjTV<�BJ�j$VX~�KU[rJ:W�¢{QTW��¦[qNRjFJ�KUQTVXW

¤�NR[qNZd�N¦}�JR��W"V<KUQTOPN¦KYH�J�KmKYH�NZn¥V<QTW�K Q J�n"n¥N2J�[qSfd�Q�KYH OPNR[YKqJ�QTW@K � J:SmKYH"N�dkV<[rSUKÃL"NPORQTSUQTVXW
O2J:W"L�QTLBJ4KYND SYNPNmy�Q���~"[qN�D:Evh'&%d�H"NR[qN2J:S�W�NRQ�KYH"NR[gV<|7KYH"NfKYH�[qNPN�V<KYH�NR[qS`J�n"n¥N2J�[qS�dxQ�KYH^OPNR[YKqJ�QTW�K��
J:SMJ0d�V<[qSUK`O2J�W�L�QTL�J�KYN<E

� K%QTS%d�V<[YKYHcW"V<KUQTORQTW��¦KYH�J�K%KYH"NgL"NPORQTSYQTVXWb}¦J4¢�NR[�QTS%[qNRKY~�[qW�NPL^J0|5~ � � �ZjTV<�XQTO2J�j$L"NPW"V<KqJ�KUQTVXW
VXWZJ�j�jBn*V<KYNPW�KUQFJ�j�L�NPORQTSUQTVXW�J�ORKUQTVXW�SPE©wxH"N%J:ORKY~�J�j*L"NPORQTSUQTVXW�KYVg�¥NkNR��NPW�KY~�J�j�j��¦KqJ4¢�NPW�J:S©JM[qNPSY~�j�K
V<| KYH"NÃL"NPORQTSUQTVXW J�QTL�n"[qV{OPNPSYS][qNRj�QTNPS0W"V2d OPVX}Zn"jTNRKYNRj���QTW�KYH"NÃHBJ�W�L"SgV<|©KYH"N_J:ORKY~�J�jkL"NPORQTSUQTVXW
}¦J4¢�NR[4E�� �
6 �,�"��6 / � -���¯ � *��gy�V<j�jTV2dxQTW"��KYH"N_[rNPSY~�j�KYS0n"[qV<n¥VXSYNPL�QTW �8¡"J:}_n"jTNsD:Evu{Evh^VXW�KYH"N_n�[qNPOPNPL�QTW��
nBJ���NP�"KYH�N]�BJ�¢�NR[�OPVX~�jTLbJ:OPOPNRn"KML"NPORQTSUQTVXWsJ�ORKUQTVXW	R J�Sx�*NPSYK�O2J:W"L"QTL�J�KYN�Q�|7H�N�J�OPOPNRn�KYSx[qNPOPVX}_�
}�NPW"L�J�KUQTVXW"S�dxQ�KYH>Ä<h � V<|�OR[qNPL�Q���Q�j�Q�K��XE � |"�$H"V4dkNR��NR[0��H"NZdkNR[qN¦KYVb[qN	*{~�Q�[qN�JcOR[qNPL�Q���Q�j�Q�K��>V<|
}�V<[qNxKYH�J:W^Ä<h � QTW�V<[qL"NR[�KYV�J�OPOPNRn�K�Jg[qNPOPVX}�}ZNPW"L�J�KUQTVXW�KYH"NPW�W"VmORjTN2J�[x~"W�Q+*{~"N]�¥NPSUK OrH"V<QTOPN
J�n"n¥N2J�[qSmKYVsH�QT}cEsaxj�j�KYH�[qNPN�J:ORKUQTVXW"SWR � R��kJ:W"LDTIJ4[rN�QTL�NPW@KUQTO2J�j�j���W"V<KÃOR[qNPL"Q��"jTN�NPW"VX~���H
O2J:W"L�QTLBJ4KYNPS0��d�H"NR[rN2J�S�KYH�NMd�V<[qSUKxOrH"V<QTOPN�Q QTS%VXW"OPN]|�V<[%J�j�j,�XQ���NPW^dxQ�KYH�OPNR[YKqJ�QTW�K��^J:S%}�JR���¥N
N2J:SUQ�j��^OPVXW�4"[q}ZNPLcQTWby7Q���~�[qN¦D:Evh{E
w�H�QTSfL"NRKqJ�Q�jTNPL L"NR��NRjTV<nB}ZNPW�K_V<|%pxV2�  
 VX~��&SYSYVX~)� SmJ�n"n"[rV�J�OrH�KYVc}�~�j�KUQ���OR[YQ�KYNR[YQFJzL"NPORQ��

SUQTVXW J�QTL�Q�j�jT~"SUKU[rJ�KYNPSÃKYH"NZnBJ�[rJ:L�Q���}�J�KUQTO�SYH�Q�|5Km| [qVX} J�}�J�KYH"NP}¦J�KUQTO2J4j�KYV4d�J�[qL"S_J�jTV<�XQTO2J4jxV<[
SYNP}ZQTV<KUQTO2J�j�n"[qV<�"jTNP} �xQÁE N<EeOPVXW"SUKU[q~�ORKUQTW��>|�V<[q}�J�j]OR[YQ�KYNR[YQFJ�SY~�n"n¥V<[YKUQTW�� KYH"NzL"NPORQTSUQTVXW }�J�¢��
NR[qS � Sfn"[rNR|5NR[qNPW�OPNPS_J�W�L�QTW�L"~"OPN�J�OR[qNPL�Q���jTN�[qNPOPVX}Z}�NPW"L�J�KUQTVXW¥E � W�KYH"N�V<[YQ��XQTW�J�jxORjFJ:SYSUQTO^lgp
Q^mD6��XY\^��Cj$`SWZi3pZj�pZj2VXpZj~^Aj~b	WZ^Haci3pH[H`SY\b�aFpZY <cY_bP`Sm(r2acb	WApZY��PiXWZY_acb�WZa�WZ��jGk3j$r2Y_^AY\aFb `SYCk-[]j"WZ��a0kXaFm\a:<FfDaF�gWZ��j

� pZj~b�r��GT%� ^ZrZ��a	aFmMt��MY_^ZkXaFpA���P�F�F�c�cy"{
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� N 1 I -��y_>=t@È<¤'X+ I -�VLQTUP]²�Ã� Q XÊVTQ[bHÇ V N�TUQ m�k Q S�SÓQG\RUxZRU[` Q V QW_ Sy]�X N `ÈQ Q `8U Z*VÊU8U N XGX _cd V ���:N S�Z
���fQ Si� Q S V XÊU � � � _ S�QG\RU^]�XcU[`8U[Z Q S�S)] N SgU f N S�ZFVÊU[` _ S�Z T k�b=` N ]DQ V X Q S�S _ Xx` _ hµ] V Q Q S�SQG\RU+` _ SgS Q Q QUO UËVLQYX N QTUPS Q U8VÞZ*VTU8U N XGX _�d ���xQ Su� Q S V XÊU � � � _ S:QG\RU�] N SgU3l0UPm _ XÊU f NgTUTW_cd�Q S�SQ _fV S�ZRUPXcVLQ N S�Z§QG\RUaZRU[` Q V QW_ Syh Ng~ UPXK. V�ldU[\ NPORQW_ X N S�Z

� N h _ VLQ Q hf] _ XTQ N S¤Q TeN VLQF1 I _>-0+*'*+.H,&FH�<�24+5C,<¤'X+ I -ÎVLQTUP]�Z*VTU8U N XGX _cd ����Q S¿� Q S V XÊU � � �
_ S QG\DU�]HXÊU[`8U[Z Q S�Sz] N SgU f b Q SRVLQ NgTUTUQ S�S�QG\RU�@A&��[&&�>+.H,&FYÓ+.@A@ I @�Q _�d�N X@ZDV:QG\RUyZRU[` Q V QW_ S
h Ng~ UPX Q S _ X@ZRUPX·Q _�Q S Q Q QeN QTU N )0&8@6Y�&8-�&8=G'X+51(16+.@È132 &[SDU8U[ZRU[Z�m _ X O�NgTUQ Z N Q Q S�S N S�Z�h N�~ U
] _ V Q Q QUO U T k U O{_jTUO UËQG\RUxh Q h Q `xZDU[` Q V QW_ Syh _ ZRU T �

� XGk Q S�SÞQ _ ` _jTUT U[`ÈQ�\ Q VLQ _ X Q ` NgT Z N Q N��¿_ S N S QUO U8S·ZDU[` Q V QW_ Sµ]HX N `ÈQ Q `8Ujb�SRU[`8U8VÊV N X QUT k Q S O{_jTUO U8V
` N ]RQ V X Q S�SÁ]H\RkñV Q ` NgT h(U N V V XÊU[h U8S¤QTV N S�Z » _ X³Ç V N�TUQ Q N Q QUO U N VTVÊU8VTVGh U8S¤QTV�m�X _ h�QG\RU U[hf] Q X Q `
` _ S¤QTU&|�Q	� Q S d \ Q `@\FQG\RU¹ZRU[` Q V QW_ S}]�X N `ÈQ Q `8UMQ Ng~ U8Vx] TeN `8Uj�¹� _ X Q SRVLQ N S�`8Ujb Q S�QG\RUµt�par�wh"�$
]�X _�� U[`ÈQ¾Z*VTU8U�t�\ N ]DQTUPX�
 Q S " N XTQ�� f b3QG\RU Q S O{_jTUO U[h(U8S>Q _ m N \ V h N SMU&|/]0UPXTQ�` _ S¤QYX _jTUT UPX NgTUTW_�d V
V VÉQ _ XÊU T k _ Sz\ Q VËU&|/]0UPXTQ Q VTUºm _ X�S N QG\RUPX Q S�S NgTUT XcU T U OjN S¤QMP�S V XÊU8V N S�ZzZ N Q N m _ X:ZRU8V@`PX Q l Q S�SQG\RU³` _ S¤QYX _jT ]�X N `ÈQ Q `8Uj� ±ÁQ QG\ _�V QÓQG\ Q V:VYk�h�l _jTUQ `yXÊUP]HXÊU8VTU8S¤Q N Q QW_ S�S _ ZRU[` Q V QW_ S´]�X N `ÈQ Q `8U Q V
N VTVTU8VÊV N l T U N S�ZÖS _ l0U[\ NPO/QW_ X N S�Z�Z Q VG` _�V XcVTUah N k�ldU3S N QG\RUPXcU[Z N S�ZuXÊUP]�XÊU8VTU8S¤QTU[Z��

&=|/]0UPX Q U8S�`8U[Z�ZDU[` Q V QW_ S)h Ng~ UPXÊV¿VG\ _�d¿Q SµSgU8SRUPX N�T S _/_ Z _ X·V N Q Q VYm N `ÈQ _ XGkº]�X N `ÈQ Q ` NgT ]0UPXGm _ XY¾
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` QeN SÓS _�d´Q S�Z V `ÈQ QUO U T ku` _ SDVLQYX V `ÈQTV[b _ S?QG\RU�l N V Q V _ m N S QUO U8S)ZRU[` Q V QW_ S�XÊUPm UPXÊU8S�`8U � b Q � Uj� N VÊUÈQ
_ m²S _/_ Z�Ç VHNgTUQ PDU[Zu` _ S>QYX _jT ZRU[` Q V QW_ SRVnQ N�~ U8S _�V Q _ m%QG\RU3ZRU[` Q V QW_ S�\ Q VLQ _ XGk � bñQG\RU N ]H] N XÊU8S>Q T k
V SHZRUPX T k Q S�Sa` _ S¤QYX _jT VLQYX N QTUPS Q U8V���� � \ Q VC]�X _ l T U[h Q V Q S:SgU8SRUPX NgT N ` _ hf] V Q N Q QW_ S NgTUT k S _ S^QYX QUO ¾
QeNgTV�¥_ lFU8S O{_jTUO/Q S�S NfTeN X@SgU N h _�V S>Q _ mZ N Q NºN S�Zy` _ hf] V Q N Q QW_ S NgT ] _�d UPXMZ*VTU8U $ñU[`ÈQ QW_ S � � � � �
_ Su] N SgU � ��� Q Syt�\ N ]RQTUPX �¤f �

ÄV Q Q Q Q VMS _ QBV V �µ` Q U8S¤QBQ _ U&|�\ Q l Q Q(V V `@\8] _ VTV Q l T U)ZRU[` Q V QW_ S VLQYX N QTUPS Q U8V���Z ` _ hµ] V QTU[Z
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\RUPXcU N ]�]0U N XcVÓQG\RUFVY]0U[` Q PH`}Z Q ¶dUPXcU8S�`8U d U d'N S¤Q�Q _ Q SRVLQ NgTUT ldUÈQ d U8U8S�QYX N Z Q Q QW_ S NgT p+q _ X
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declared (explicit) extension

coherent intersection

3 computed (implicit) extension
from intentional discourse
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¡/c G�dfe�gihkjml�h�� �fnINpo'q1gH¤Bd'g�r�s c1t[uwv�t e�x'gyq c1z{c s c1uf| o t s�g u s c n;q>o'e t x'd'}ys c1t[u }�n z o~n cL|�u r
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� � �i��gye?r�d'r!������} t[z o~n;e c1uf| s�� t }�n z o~n cL|�u r�� t s�����gye cLv � c1uf| s��'g{x�gyq c1zpc s�n;s c1t[u e�d'q1g�r �
��dfs�s��'gSr�g�} t[u x c r u't s�} c s�g�x��k��s��'gSr�}?�'g�x'dfq1gyeCj

p6u s��'g � e�r+sE}�nUr�g � s��'gig5�ko%gye�s z ny��g c s��'gye�} t[u � e z s���g�e�g �+g�}ys c1t[u�t#v s��'gSr�g�} t[u x�}�n z o�n cL|�uG�
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e�uwvgx!yKz|{~} ">�~��s!������� z � x�z>�C�Cu2�����)�My���z � u � uw�Cu2�!v � �M�Hz>���Cu �a� �9�a���-� uwvg���Cy � ���Cuw�Cu2�����

����� z � yHu2��v���z � y
�H��z ���c� �Cu2��z��M��� � z���z � u � uw� � �Cu2����yKx � z>�>}�� � z��Hz��
�M� � ���H�Cuw� � z���uwyKz���  � z>�
����� z � yK�^u2� � � � z � u �a� �MyK��z�yKu2�!v¢¡Q£|¤¦¥�¤ p ¤ r ¤¦§¨¤!e�¤¦©�¤¦ª
¤ f ¤O«¬¤O¯®����My �°�a�w�  �x��Hz>���� �� � z
z4± � z�yH��� �K� z>��x � z�y>²Q³g}

£�� �a����� z�´~x�z>�C�Cu2����u2��� � �����µu2� e�uwvgx!yKz�{~} ">� }¶� � z�z4± � z�yK��� �c� z>��x � z�y��Hz � z � �H��¡ · ®¯�My
yKzF¸Jz � �H��¡ ¹ ®º� � z � yK� � ���Hz>�»�Hz>´~x�z>� � zM} f �¢� � u2�¼z4± ������� z � �¦�9½gzM¤���uw� � � � z|v�uw½gz>�µ�Hz � z � �Cu2�����>¤
� � z�z4± � z�yH� � ���!¾�y � �����¿� � ���H�Cuw� � z �9�����%� uwvg�»�Cy � ���Cuw�Cu2����� � � � z �-� �H� � vgz��H� � ��uwyKz���  � z�¥
u2� ���>� z � �Hz>�¦¤ � � z�yKz � � � �Cy � ���Cuw�Cu2���À�H� �¶� uÁ±~�Hx�yKz°�M�¨��  � z>� pÂ� ��� rÃ� ��� � uwv � z�y�y � ��Ägz>�
��  � z>��u2��yKzF¸Cz � �Hz>�¦}¿£Å�Hz � ����� � ���H�Cuw� � z|�Cy � ���Cuw�Cu2����u2� � ���!¾�y � z>�Æ�H��� � yK���^��uwyKz¯��  � z>�qe � ���
©�}�ªºuwv � z�y¼y � �!Ägz>�¢��uwyKz
��  � z>� � ycz � v � u2��yKzF¸Cz � �Hz>�¦}

f ��� ��� �>¤¬� � yKz>z¼´�x�z>�C�Cu2����� � uwyKz>�º�¨z�yKz^��z � z>�H� � yH °�Oz��)�MyKz � yKyHuw½�u2��v � � � �C� � � � z¼�;�My � x �Ç� �Cu2���
�M� � �H�M� �a� �M� ��È¢� ���!¾�y � z>�É�Cy � ���Cuw�Cu2�����>} f �µ� � z �Ç� �C��´�x�z>�C�Cu2����� � uwyKzM¤ � �!uÁÊ¦z�yKz>������  � z��M�
´�x�z>�H�Cu2������� � � � �����Cu2��z�yKz>��} f ����z>z>�¦¤�� � zÆ��x�� �Ç�  Ë� � �9�¨z>� ��� u2�C���M� � �M�Hz>���Cu �a��� yK�~��x � �Cu2���
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v�uw½gz>�»����zM}
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��x!y p�rqstsÀ���w� ���¿z>�Å�H� ��� Ägz �a���-� yKz>�����H� � z�u2���Hz�yKz>�C�Cu2�!v
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�9�a���-� uwvg�µ�Cy � ���Cuw�Cu2�����>} f �Í� ��� � � �Íu ��� �MyK� � ���|�Hz �c� �!u �9�a� ��z � u � uw� � �Cu2���ËyKx � z°��� �  A�¦z �9�a� z
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��� x��C�Hz�yKu2�!v��M�¦� � z���uwyKz
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� � ��x�� � �9½gz�yKz>��}�� � u2� ��� x��C�Hz�yHu2��v!¤�� � �Hz>�Ð���Ð� � zÆ�!u ��� z��Hz�y¶�M�¼� � z � yHu2� � u �-�a� ��uwyczÆ��  � zM¤
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uIvxwIvzu �*� �!}���� ~#��� ��� |�� � �!}q����� |�����}C~#� �n�������(��|t� �

£Â� �a� z��!uw½�u2��z � ��� � ����´~x�z�y|�H�Cy � �Hz�v� �¤ � �
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��uwyKz���  � z>� � yKz ���Ç��� z>��v � �M� �a�w�  �u2���H�É�;��x�y°�!uÁÊ¦z�yKz>��� � ycz!����z�¾���z>�
�9����z>�¯¡#"C¤�"�"H¤�"�"�"C¤ � ���$"&%[®¿�M��� � z ��� �Hx �a�,� yK�~��x � �Cu2��� ���Ç� � � ��� � �9����u2�$'�uwvgx!yKz�{~} ")( }

... T

I,3
....

wire 1

wire n

1 ...

I,2 III,2I,1

II IV

G

G,H,I

H,I

J,KF,G,H,I

C,D E,FA,B
III,1

III,3

'�uwvgx!ycz|{~} ")(~� "�����z � z>����z>�����9����u2�!v°�M�,� � z¯v � �M� ���,� yK�~��x � �Cu2��� ���Ç� �

§ �a�c��� yK�~��x � �Cu2���*�9����zM¤ �a�w� � �9� �Hz>���H�^����z¿�M�!� � z��;��x!y�z>´~x!uw½ �a� z>� � z ���Ç� �K�Hz>� �M� � yK�~��x � �Cu2���
�9�����%� uwvg����u2��� �K� z>��x � z>�Åu2����z � z>����z>��� �  Î����zA�;yK� � � � zÍ�M� � z�y9},+O����z-"�yKz � yKz>�Hz>���H�Æ� � z
� ���a�w� z>�C�>¤!y � � � z�y¨y � yKz¼�!u ��� z��Hz�yK� � ����� � z�yKz��)�MyKz¼� � z � ���C�¨�!uwÏ � x � �º��uwyKz^��  � z>�¨�H� � yc����x � zM}
� � z�  � yKz �a� � �  ~�»� �c� z>��x � z>� � �Æ� � z»�Oz�v�u2���!u2�!vÑ�M� � ��z�� � yK�~��x � �Cu2��� ���Ç� �¦¤[� � z>�Ò� � z
u2���H� ���w�Ç� �Cu2��� ��� ���¦z>z>�À�Rycz>� �!�   �c� z � Ägz>� � ��� ��� z � ��z>� � ���Àu2� � �H�K� � u � �Cu2���Ñ��uw� � � � z � ���H�
� � �°� ���¦¤�u.}<zM}�� � z � ���H�
�RyKz>´~x�z>��� �   � yK�~��x � z>�Í��uwyKz���  � z>�>}.+¦����z/"�%�yKz�v�yK��x � �
y � yKz���uwyKz
��  � z>���M��½gz�yH  �Ç� yHvgz��!u ��� z��Hz�yK�9¤ �a� � �  ¬� � yK�~��x � z>� � �^� � z¯z>�����M� ��� yK����x � �Cu2��� �   ��� zM}

p x � x �Ç� �Cuw½gz � �����C�Cy � u2���H� � ��� � z�yK�!u2��v � u2�!u ����� �Hz � x!yKuw�� »�C�H� � Ä~�¼�)�My¼z ���c� ��uwyKz���  � zM¤Ou2�
�MyK��z�y��H� � ½g�Mu2�Î� � �MyH� � vgz�u2�Ò� � z � yK�~��x � �Cu2��� �M�|� � z�¾���z!���!y � ��u2�!vÌ�Hz � �Cu2���¦¤ � yKz �a����� u2z>�
v � �M� �a�w�  0�9����z°�~ 1������zM}2"Q���Hu2��z � �9����zM¤���� �   � yK�~��x � �Cu2���Ì´~x �a� uw��  � �����H�Cy � u2���H��u2�43�x�z>� � z
� � z¶�Cy � ���Cuw�Cu2�������M�^� � zÆ� �K� z>��x � z>� � yc����x � �Cu2��� �9�����-� uwvg���9}Ì� � z�yKz��)�MyKz � ´�x � �Hu5���!u � vg��� �a�
� yc����x � �Cu2����½gz � �H�My � � � z>���Cu2����z>�¢u2� s z � �Cu2���A{~} � } ( ��� �-� vgz (�6��a��� z � yK�>}

�,� � ½g�Mu2����x��^�M� �C�H� � Ä��Cuw�Hx � �Cu2�����^�)�My���uwyKz¯��  � z>�^u2�$�9����z7"�"C¤!u.}<z*'�¤%©�¤-ª¯¤8"C¤�� � u2���9����z
u2�
�C� � yH�Hz>�Íu2� �-� y �a�w� z � �H��� � z9�9����z*"H}�ª�z�yKz��¨z����M�Cu � z�� ��� �
� � z�� �c� z>��x � u2��v¢�C�Cy � �Hz�v�u2z>� � ycz
� �Mvg�!uw�Cuw½gz �  �u2���Hz�v�y � �Hz>�Òu2���H�µ� � z¢��z � u � uw� � �Cu2��� �H�Cy � �Hz�v�u2z>�Æ�Hz � z � �Cu2�!vÀ� � z��Kz����M� � �M�Hz>���Cu �a�
� yc����x � �Cu2��� �9�����%� uwvg��� � ����� � z¯�Hz����M� � � � u2�K�Cuw� � z �9�a���-� uwvg�����Cy � ���Cuw�Cu2�����>}
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z�Ï � u2z>��� �   � ���¶u2�Æycz � �K��� � � � z
�Cu � z � u � uw�H�¯¡.� � z
z4± � z�yH�º��z>z>��� � �¦��x!�¨���¨� � ��x!yc�ºz �a�c� �¨z>z�Ä
�H��z �Ç� �¦�My � �Hz � v�uw½gz>�����¿�°�¿z>z�Ä ���Ç� �%®¨� � z
v�uw½gz>� � yc����x � �Cu2���¢� �c� z>��x � u2��v � yc�M� � z � }
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� x ��� �Az4± � z�yH�Cu2�Hz � z>���CyKz>����z � u2�Cu2��� � u2�Ë¡�ª�§ p�r £¼®c¤�u �w� x��C�Cy � �Hz>���H� � z � z�� � ����� � ���A�H�~� � �
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��z�½gz � � � z>�Æu2��� � z � �����Hz4±¬���M� �¯� � ����� z4± � ����x � �Cu2���¶� �K� z>��x � u2�!v � �����Hz4±~�>}
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]_e�ace§f�e����q]_e`Y&gi]qhvbWa4hi]_f�e�¨l��e`^WY�Y�^��)Ym]qhvX`Ymo�hvX`Y�^`Ymt�Y�jmhvglf\�Wg2Ymovp8Y�^�a4o2Y
j�f�����f�e)�q��º e`fz��e§��]qhvX
hvX`Ym]qo&j�f\ovo=Y�giª�f�e`^)]_e)¥§o2Ym¥8b)�da4o&o2YmªGaz]qo2]_e)¥�gihio=a4hvYm¥�]_Y�g��¢f\o#hvX`YA^`YmtuY�jmh
]_g#e`f\h#º�e`fr��e�ace`^LhvX`Y�e
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j�f���]_e)¥AYm]qhvXWYmo�t¯o2f�� hvX`Y�gvX`f\ª �Wf f\o�f\ª�Ymo=a4hvf\o2g�f\olt¯o=f��ðhvX`Y�� bWa4�q]qh$��Y�e)¥�]_e`Y�Ymo�X)]_��gvYm�qt*����am�
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Copaux de cuivres venant 

aux tambours et aussi aux tr

Expert System

Dossier: Doublethin
Date de première inscription: 22.01.92

Mot clef: particules coté mat

Sujet: particules de civre mat, feuille de production

Description du défaut

Le défaut ntervient surtout aux 2 bords de la feuille et ceci jusqu’à +− 30 cm vers l’intérieur.

Les particules mentionnées ici sont observées sur la feuille de base plating pour doublethin

que ces particules s’enlèvent facilement en grattant.
Les particules ont différentes tailles. Elles sont pressées sur la feuille, c’est−à−dire

Photo n° PCC 60−161, 60−162 Ag 6851
Références: PCC1 Ag 6581 − PCC2 Ag 6851

Department Plating + Treaters

RemèdesCauses probables

eaters de manière à ce qu’un règlage soit possible;

toutes les 2 semaines;

c) modification du support;

lors de la découpe des trims

a) remplacer les couteaux régulièrement, 

b) prévoir des diamètres des couteaux

jondre au roll−report
rouleau aux deux bord et le 

f) faire le test copeaux pour chaque

e) prévoir la rotation des couteaux;

de faciliter les règlages;
d) définir les coordonnées exactes afin
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Ñ´]q¥8b)o2Y ö ¨ õ êx[-g=a4��ª`�_Y�Y�e0hiov��t�o2f�� hvX`YA{A|,~,�LY�·�ª£Ymo2h�gi��gihvY��

¹�X`Y�Y�e�hio2]_Y�g�azo=Y�g2Ymª,a4o=a4hvY�^}t�f\owYracj2X!ªWo2f0^Wb`jmh´h.�0ª�Y\êkX`Ymo2Y F õ ���cì ùrí;:)î©ï tuf\]q�_g���gvY�YlÐ�b`�A��Ymo
� ]_e'Ñ´]q¥8b)o=Y ö ¨ õ �=¨k¹�X`Y�f\�Wg2Ymovp8Y�^'g2b)ovt©a4j�Y«^`Ymt�Y�jmh´]_gÛ¥�]qp8Y�e!a�hi]qhi�_Yla4eW^�a�º8Ym�0�lf\o2^��$Ð�bW�'��Ymo
	,�=¨
[�ªWo2Y�jm]_gvY�ace`^§^`Ymh2a4]q�_Y�^�^`Y�g2jmov]qª`hi]_f�e�tuf\o�Y�·`acjmh�^)]da4¥8e`f�gi]_g�tuf\�q�_fr�
g��$Ð�bW�'��Ymo��,�=¨«��YmtuYmo2Y�e`j�Y�g
hvf#hvY�j2X`e)]_jra4����a4hvYmov]da4�£a4eW^�hvf&ªWXWf\hvf�g«f\tGhvX`Y�j2X,azo�a4jmhvYmo2]��rY�^�^WYmt�Y�jmhlazo=Ylª`o2frp ]_^`Y�^�t�f\o«t�b)o2hvX`Ymo
]_e)t�f\o=��a4hi]_f�eÁ]qt�e`Y�Y�^`Y�^ �$Ð�b`�A��Ymo'è£�=¨�Ãk�dacb`gi]q�`�_Y�jracb`g2Y�g'tuf\o�hvXWY�f\�WgvYmo2p8Y�^ gvb)ovt©acj�Y�^`YmtuY�jmh
azo=Y�^`Y�gvjmov]q��Y�^��$Ð�b`�A��Ymo�W�wace`^�ÇWeWa4�q�q���`a#^`Ymh2a4]q�_Y�^��q]_gvhxf\tGo2Y�j�f�����Y�e`^`Y�^�o=Ymª,a4]qov]_e)¥Aacjmhi]_f�e`g
]_g�¥�]qp8Y�eñ�$Ð�b`�A��Ymo��G�=¨

¹�X)]_g�b`gvYmo§��ace bWa4��]_g§gvb`ª`ª�f�gvY�^"hvfñ��Y�b`g2Y�^�� �"gvXWf\ª �Wf f\o§f\ª£Ymo�azhvf\o=g�]_e jracgvY�hvX`Ym�
f\�WgvYmovp8Y'gvb)ovt©acj�Y&^`Ymt�Y�jmhvg�f�e�hvXWY�f�b)hvj�f���Y�f\tUhvXWY&hio2Yra4hvYmor¨

ÒkÓ	�kÓ	� 
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 �e)tuf\ovhvb`eWa4hvYm�q����hvXWY�¥8Y�e`Ymo=a4��^)]da4¥8e`f�gi]_g�ace`^�o2Ymª,a4]qov]_e)¥¶ª`o=f\�`�_Y����wacgAacjmhvbWa4�q�q��f\�WgvYmovp8Y�^ a4h
hvX`Y&hio2Yra4hvYmo�ª,XWacgvY\�`]_g�]_eW^`YmhvYmo2��]_e`]_gihi]_jA�0��eWa4hvb)o=Y\¨x��e`^WY�Y�^�ê

� ¹�X`Y'ª�Ymovtuf\o2��ace`j�YAf\txa�o2Ymª,a4]qov]_e)¥�acjmhi]_f�e�]_g#e`f\h�a4�q��am� g�ª�Ymovt�Y�jmh�¨�¹�X`Y�gvY}a4jmhi]_f�eWg�a4o2Y
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Y�·�Y�j�b)hvY�^�� ��X0b`��ace�f\ª�Ymo=a4hvf\o2g
ace`^L��]_gih2a4º8Y�g#a4o2Y�a4�q�la�� g�ª�f�gvgi]q�`�_Y\ô

� �©h�]_gxª�f�gvgi]q�`�_Y
hvXWa4h«hvX`Y
gvf�b)o2j�Y�f\t�hvX`Y�^`YmtuY�jmhx]_gxtuf�b`e`^�ace`^�hvX`Y
a4ª`ªWo2f\ª`ov]da4hvY
o2Ymª,a4]qov]_e)¥
a4jmhi]_f�eL]_g�^`f�e`Y#]_eLa�j�f\ovo=Y�jmh��lam�§�Wb`h��`e`Ymp8YmovhvX`Ym�_Y�gvgr�,hvX`Y&^WYmt�Y�jmh�^`f Y�g�e`f\h�^)]_g=azªWª£Yra4or¨
¹�X)]_g#��]q¥8X0h&XWa4ª`ª�Y�e¾Y\¨Ë¥)¨��
X`Y�e�hvX`Y}^`Ymt�Y�jmhi]qp8Y�ª,a4ovh�f\t«hvX`YAhio2Yra4hvYmo&]_g
o=Ymª`�dacj�Y�^¾�0�¶a
ª`]_Y�j�Y�hvX,azh�]qhvgvYm�qtw]_g�^`YmtuY�jmhi]qp8Y!a4¥�az]_eÛ¨

� ¹�X`Y�^`Ymt�Y�jmh!��]q¥8X�h!^)]_g2a4ª`ª�Yra4o!� ��]qhvgvYm�qt
��]qhvX`f�b)h�ace0��ª`�dacb`gi]q�W�_Y�j�f�e`e`Y�jmhi]_f�e"��]qhvX a
ª,a4ovhi]_j�b)�da4o#o2Ymª,a4]qov]_e)¥§a4jmhi]_f�eÛô

� ��e!jracgvY�f\t,o=a4o2Y�^`YmtuY�jmhvg���]qhw]_g�g2f���Ymhi]_��Y�g«^)]qÌ�j�b)�qhxhvf#º e`fz����t�o2f��+hvXWY�f\ª£Ymo�azhvf\ozÍ¸gw�_f0jra4�
ª£f\]_e0h
f\tkp ]_Ym���W]qtkhvX`Y�^`Ymt�Y�jmh�XWacg�ª`o2Y�g2Y�e�hi�q�La4�qo2Yrac^)��^`]_g2a4ª`ª�Yrazo=Y�^Lf\o�]_g
gihi]q�q�Uª`o2Y�gvY�e0h�ô

� ¹�X`Y�^WYmt�Y�jmh�]_g«ªWo2Ymp0]_f�bWgi�q��bWe)º eWfr��e�ace`^�e`f�o2YmªGaz]qo2]_e)¥�a4jmhi]_f�eWg�azo=Y�ª`o2Y�g2Y�e�hi�q��º e`fz��e�¨
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acjmhi]qp ]qhi]_Y�g�ê

� a ørùU= ��ì D�ø ª,XWacgvY\����X`Ymo=Y�a�º e`fz��e ^`YmtuY�jmh']_g!f\�,gvYmovp8Y�^ ace`^ÁhvX`Y�j�f\ovo2Y�giª�f�e`^)]_e`¥�o=Y��
ª,a4]qov]_e)¥�a4jmhi]_f�eWg�a4o2Y�bWe`^`Ymovh2a4º8Y�e���ace`^
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>D ìWf\o ¿�í�ørîUD ì D�ï[F�ù�ørø õ ø Â�ªWXWacgvY\�8tuf\�q�_fr��]_e)¥}a�o2Ym¥8b)�da4o�ª,XWacgvY#�©]_e!jracgvYlhvX`Yl¥�]qp8Y�e
gvb)ovt©acj�Y�^`YmtuY�jmh�XWacg�e`f\h
^)]_g2a4ª`ª�Yra4o2Y�^Lace`^Le`f���f\o=Y
o=Ym¥8b)�da4o�^)]da4¥8e`f�gv]_g#ace`^�o2Ymª,a4]qov]_e)¥
a4jmhi]_f�eWg#a4o2Y�º e`fz��e,�=¨

��b`ª`ª�f\ovhi]_e)¥�hvXWY'^)]da4¥8e`f�gvhi]_j�a4eW^�o2YmªGaz]qo2]_e)¥�ªWo2f0j�Y�g2g�]_eLhvX`YAjmov]qhi]_jra4�wªWXWacgvY�g
�lacg�f�e`Y'f\tkhvX`Y
��aréif\o#¥8f8a4�_g�f\t�hvX`Y!{}|W~G�¾gihvb`^`��¨���e�hvX)]_g#ªWXWacgvY\�£]qh#]_g#]_e`^`Y�Y�^�ª,a4ovhi]_j�b)�da4ov�q�¶]_��ª�f\ovh2ace0h�hvf
amp8f\]_^Áb`e`eWY�j�Y�gvg2a4ov��o2Ymª�Ymhi]qhi]_f�e`g�f\t�g2ac��YAo2Ymª,a4]qov]_e)¥�a4jmhi]_f�eWg'a4¥�a4]_eñace`^�a4¥�a4]_e�¨!¹�X)]_g&j�f�b)�_^
XWa4ª`ª�Y�eÁY\¨Ë¥)¨�a4t�hvYmo!aceÁf\ª�Ymo=a4hvf\o}g2X)]qt¯h'��X`Ymo2Y�hvX`Y�t�f\�q�_fz��]_e)¥�f\ª�Ymo=a4hvf\o2gA^)]_^�e`f\hAº eWfr� t�f\o
]_e`gvh2a4eWj�Y\�Û]qt�a�j�Ymovh2a4]_e¾o2Ymª,a4]qov]_e)¥�acjmhi]_f�e`g'XWac^¾az�qo=Yra4^`�L��Y�Y�e¶hiov]_Y�^¾f\o&e`f\h��¢ace`^���]qhvX¶��X,azh
o2Y�g2b)�qh�¨A�$e¶ac^`^`]qhi]_f�e��´]qh���am�LX,azªWª£Y�e¶hvX,azh�a�¥�]qp8Y�eÁgvX)]qt�h��lf�b)�_^ñe`f\h#hio2b`gih#hvX`YAª`o2Ymp ]_f�b`gi�q�
��a4^WY&^)]da4¥8e`f�gihi]_j!ace`^�o2YmªGaz]qo2]_e)¥�acjmhi]_f�e`g�¨

¹�X`Y�frp8Ymo�az�q�&hio�a4j2º0]_e`¥ ace`^"o2Ymª�f\ovhi]_e)¥Áf\t�hvXWY�o2Ymª,a4]qov]_e`¥ñª`o=f0j�Y�gvg�a4ª`ª�Yrazo=Y�^"hvX b`g§a4g�a
gvY�j�f�eW^���azéif\o�¥8f8a4�´f\tkhvX`Y'{A|,~,�Lª`o=fcéÞY�jmh�¨

:#;�� ��N3�'N3���$V ���'T´E£N�@DN3��KGC�%#H$��NkE£ClK,H�E�C�VWV1�2V)K,C��ATUN
	 �'H�� %vN3����N"VWF#V�
K,N�@

¹�XWY��i³£~��S�$��e`jmo=Y���Y�e0h2az� � ª�Ymo=a4hvf\o�[�g2gi]_gih2ace`j�Y��#e`fz���_Y�^)¥8Yz��gi��gihvY�� tuf\o!tuacb)�qh�^)]da4¥8e`f�gi]_g
ace`^Á�0b,az�q]qh.� j�f�e�hio2f\�l��acg'^`Y�gv]q¥8e`Y�^��0��¼\Y�e`Ym]�]_eÁa�p8Ymov��¥8Y�e`Ymov]_j���am��¨¶��hvg�fzp8Ymo=a4�q��¥8f8a4��]_g
hvf!X`Ym�qªLX0b`��ace�f\ª£Ymo�azhvf\o=glhvf}ÇWe`^�ace`^�Ym�q]_��]_e,azhvY�hvX`Y&gvf�b)o=j�Y�f\tka'¥�]qp8Y�e�ª`o2f ^`b`jmhi]_f�e�tuacb)�qh�¨
��h�f\ov¥�ace)]��zY�g&hvX`YAtuacb)�qh�g2Yrazo=j2X�a4h�a�gihio�azhvYm¥�]_j��_Ymp8Ym��]_e¶hvX`YAo2Ym¥8b)�da4o�ªWX,a4g2YAf\t«hvX`YAo2Ymª,a4]qov]_e)¥
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���� (��=�«��� ( ��(��� � õ��Bö

ª`o2f j�Y�gvgAace`^Á¥�]qp8Y�g�ac^)p ]_j�Y�f�e�X`fr� hvfLª`o2f j�Y�Y�^�^`b)ov]_e`¥¾a�jmov]qhi]_jra4��ªWXWacgvY\¨¶¹�X)]_g}ac^)p ]_j�Y§]_g
�,acgvY�^�b)ª�f�e�a}X`]_gihvf\ov]_jra4�´�_Yra4o2e`]_e)¥�tuYra4hvb)o2Y\¨

¹�X`Y �Þ³£~�� gi��gihvY�� j�f�eWgi]_gihvg�f\t'h.��f ��f ^`b)�_Y�g�ê-� õ �§[�º�e`fz���_Y�^)¥8YÁ�,acgvY�ace`^ð�$ó8��ace
az�q¥8f\o2]qhvX`�Ba4g
gvX`fz��e�]_e�Ñ¢]q¥8b`o2Y ö ¨Ïó ¨

Algorithm
Knowledge

Representation

Ñ´]q¥8b)o2Y ö ¨Ïó ê�¹�X`Y#�,acgi]_j'��f ^`b)�_Y�g
f\t´hvX`Y'� � [ ��gi��gihvY��
��	�����*þ	��
�������O%���������� 6

¹�X`Y#º�e`fr���_Y�^)¥8YA�,acgvY���f ^`b)�_Y�j�f�e`gi]_gihvg�f\t´h.��f�ª,a4ovhvg�ê

� ¹�X`Y#o=Ym¥8b)�da4o
o2YmªGaz]qo2]_e)¥�gihio�azhvYm¥�]_Y�g�tuf\o�º�e`fr��e�^`YmtuY�jmhvg�o=Ymª`o2Y�gvY�e0hvY�^Lacg
a}^`] ��¥�o=a4ªWX�ô

� [�eW^�hvX`Y�X)]_gvhvf\ov]_jra4�Uº�e`fz���_Y�^)¥8YAo2Ymª�f\ovhvY�^�t�o2f��Åf j�j�b)ovo2]_e)¥�jmov]qhi]_jra4�ko2Ymª,a4]qov]_e`¥�ªWXWacgvY�gr¨

ÒkÓ	�kÓ$Ô 
 Ü¨��×£�`â¢ßxà�Ý£× � }ã{���àC�Wá«â �ñâ¢×8Ý£ÙxÜ
¹�X`Y�Ç`o2gih}ª,a4ovh���]©¨¸Y\¨�hvX`Y�¥�o=a4ªWX o2Ymª`o2Y�gvY�e0h2a4hi]_f�e�f\t�hvX`Y§o2Ym¥8b`�dazo�^)]da4¥8e`f�gi]_g§ace`^ o2Ymª,a4]qov]_e`¥
gihio=a4hvYm¥�]_Y�g}��gvY�Y'Ñ´]q¥8b)o=Y ö ¨ � f�e�hvXWY�tuf\�q�_fr��]_e)¥�ª,a4¥8Yz�=�G]_g
ª`o2Ymp ]_f�b`gi�q��jmo2Yra4hvY�^¶�0��hvXWY�Y�·�ª£Ymo2] �
Y�e`j�Y�^§f\ª£Ymo�azhvf\o�f\olgvb)ª�Ymovp ]_gvf\o�f\t�hvX`Y#^)]da4¥8e`f�gv]_g�ace`^�o2Ymª,a4]qolª`o2f\�`�_Y���¨ ¹�X`Y�gi� e0h2az·�f\tÛhvX`]_g
¥�o=a4ªWX�gihio2bWjmhvb)o2Y&]_g�hvX`Y&tuf\�q�_fr��]_e)¥)ê

� ¹�X`Y�gvYmh��+f\twe`f ^`Y�g��
X)]_j2X�XWamp8YA��f\o2Y#hvX,a4e�f�e`Y�j�f�eWgvY�j�b)hi]qp8Y!e`f ^`Y&]_g
j�f���ª�f�gvY�^�f\t
h$�lf�h.�0ª�Y�g�f\tUeWf0^`Y�grê

� [-g2Ymh�� f\tk^`Y�jm]_gi]_f�eÁ���0bWY�gihi]_f�e��le`f ^`Y�g��©o2YmªWo2Y�gvY�e0hvY�^�acg��8Ym�q�_fz� ¿ �_f �rY�e)¥8Y�Â��A�=ô
� [�gvYmh! #"$�&%'�Åf\t�e`f ^`Y�g�gih2a4ovhi]_e)¥�j�f�e`j�b)ovo=Y�e�h�o2Ymª,a4]qov]_e)¥§ª`o=f0j�Y�gvg2Y�g��©o2YmªWo2Y��

gvY�e0hvY�^�acg��W�_b`Y���f�·)(��=¨

� ¡�Yramp8Y�g���]©¨¸Y\¨+e`f ^`Y�g§��]qhvX`f�b)h�ace0��gvb`�WgvY�� b`Y�e�h�e`f ^`Y\�
��X`Ymo2YL��Y¶^)]_gvhi]_e)¥8b)]_gvX-h$�lf
h$� ª�Y�g�ê

� [�g2Ymh+* f\t ¿ öcõ ì J)ù`F ÂL�_Yramp8Y�gÁ�©o2Ymª`o=Y�gvY�e�hvY�^-]_e ¥�o2Y�Y�e-,��=¨ �¶Y���am� acjmhvbWa4�q�q�
j�f�e`gi]_^WYmoAhvXWY�^)]da4¥8e`f�gi]_g�a4eW^�o2YmªGaz]qo2]_e)¥LªWo2f0j�Y�g2g'gvbWj�j�Y�gvgitub)�q�q�ñj�f���ª`�_YmhvY�^ b)ª�f�e
o2Yracj2X`]_e)¥�hvX`]_g�h$� ª�Y�f\tke`f ^`Y\ô
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.....
..... .....

.....

.....

.....

enter critical repairing

solved repairing

start concurrent repairing

input/ouput

decision node

Ñ´]q¥8b)o2Y ö ¨ � ê���Ym¥8b)�da4o�o2Ymª,a4]qov]_e)¥�acjmhi]_f�e`g�f\ov¥�ace)]��rY�^¶a4g
^)] ��¥�o=a4ªWX
��	)�*��*þ���
 ������� %������	�)�)6

� [-gvYmh � f\t ¿ � ï öcõ ì J)ù`F �_Yramp8Y�g��k�©o2Ymª`o=Y�gvY�e�hvY�^�]_e�o2Y�^��Û�=¨`[�t¯hvYmo
hvX)]_g��da4hihvYmo#e`f0^WY\�
hvX`Y�^)]da4¥8e`f�gi]_g&ace`^�o2Ymª,a4]qov]_e)¥�ª`o2f j�Y�gvg�¥8Y�e`Ymo�az�q�q��¥8f0Y�g�]_e�]qhvg�jmov]qhi]_jra4�Uª,XWacgvY\¨

� ¹�X`Y�gvYmh�� f\t£j�f�e`gvY�j�b)hi]qp8Y�e`f ^`Y�gwtuf\�q�_fr��]_e)¥!a�^`Y�jm]_gi]_f�e�e`f ^`Y\�8��X)]_j=X�o=Ymª`o2Y�gvY�e0hw]_e!t©a4jmh
az�q�£ª�f�gvgi]q�W�_Y�ace`gi�lYmo2gxhvf�hvX`Y
^`Y�jm]_gi]_f�e¶��� b`Y�gihi]_f�e,�=¨l¹�X)]_gxgvYmh���]_gxeWf\o2��a4�q�q��^)]_g©éÞf\]_e0hvY�^
t¯o2f��DhvXWYAg2Ymh � f\tx^WY�jm]_gi]_f�e�e`f ^`Y�g�¨�¹�X`Y�gvY!ace`gi�lYmo�e`f0^WY�g&��am�L�£Y}acgvgvf jm]da4hvY�^���]qhvX
a¾�q]_e)¥8b)]_gvhi]_j�gvjra4�_Y\ê�ö�� øzù � D ì ú õ�ö í ö�� ørù ��ë ø õ � D �cì ù ^`Y�eWf\hi]_e)¥)��hvX`Y�jracgvYL¥�]qp8Y�e���hvX`Y
f\ª£Ymo�azhvf\ozÍ¸g�f\ª`]_e)]_f�e¶j�f�e`j�Ymo=e)]_e)¥�o2Ym�q]da4�`]q�q]qh$�¾f\tUhvX`Y'ace`gi�lYmo�]_eL�0bWY�gihi]_f�e�¨

Î�acj=X�e`f ^`Y�f\t�hvX`Y�¥�o�azª,X"��a��Á��Y§�da4��Ym�q�_Y�^ ��]qhvX a�j�f\ovo=Y�giª�f�e`^)]_e)¥ñhvY�· hvbWa4��]_e)tuf\o2��a4hi]_f�e
gvbWj2XLacg�ê

��� õ � �cì ùríC:)î©ï ë ø õ F � 
4í$î õ ï
	 öiëGõ í ö�õ ï�íC:�ù�í�ørù`D0í2ù`F ö îUFWù õ �zö ù�øWJ)ù`FTDA@�ívù�ø��Gø�ãM�	�
W:�ù,
 
î @!íC:�ù×@¼D ��ì í�î ö&ë ørù ö ù�ïÛípD0í
íC:�ù � ï M�î©ï[F õ ø õ ï ì <ÐD0í
íC:�ù!ørù>M�î©ï[F õ @��£ø�ãM�� ô

��� í�î ö J�î ö î �cì ù|DA@�ívù�ø��Gø��PO � ï M�î©ï[F��Gø��>X
� �2D )ù ö D�ú ë¢ì ù ö D0í�íC:�ù � ï M�î©ï[F�D�ï[F�ørù>M�î©ï[F��Gø�ãM D�ï[F =�î_J)ùAî©ï£@ õ ørúGD0í�î õ ï í õ í;:�ù
ö :)î @�í ì ù`DVFWù�øßD�ï[FLí õ�õzë ù�ø�D0í õ ø õ ï��£ø�����íC:ED0í�íC:�ùßFWùC@\ù,
4í�ørù�úGD�î©ïwù`F õ ï íC:�ùî@ õ î ì��

��� D ö íC:�ùßFWùC@\ù,
4íSF�î ö D ë)ë ù`D�ørù`F
�
� ¨q¨q¨

¹�X`]_g�¥�o=a4ªWXÁ]_gAgvb)ª`ª�f�gvY�^ñhvfL]_��ª`�_Y���Y�e�h!gihvYmª)��� �0�$gihvYmª hvX`Y�f\Ì�jm]da4��ª`o2f j�Y�gvg'f\t�^`]daz¥8eWf�gi]_e)¥
ace`^§o2YmªGaz]qo2]_e)¥�a�¥�]qp8Y�e�ª`o=f0^`bWjmhi]_f�e�^`YmtuY�jmh�¨x¹�X`Y���Y�gihlº�e`fr��e�o2Ym¥8b)�da4o�]_e0p8Y�gihi]q¥�a4hi]_f�e`g���hvY�gihvg
ace`^ o=Ymª,a4]qov]_e)¥ñacjmhi]_f�e`g�t¯o2f��IhvXWY�Y�· ª�Ymov]_Y�e`j�Y�^ � bWa4�q]qh$� ��aceWa4¥8Ymo�a4o2Y§��ov]qhihvY�e ^`fz��e"gihvYmª
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�0��gihvYmª¢¨�¹�X b`g�hvX`Y'º�e`fr���_Y�^`¥8Y}�,acgvY�¥�o=a4ªWX¶^`Y�g2jmov]q��Y�g
X`fz��hvX`Y�ª`o=f0^`bWjmhi]_f�e¾Y�· ª�Ymovh
��f�b)�_^
a4jmh']_e a§tuacb)�qh}gi]qhvbWa4hi]_f�e�¨¶Ñ)f\o}Yra4j=X�f\�WgvYmovp8Y�^�gvb)o2tuacj�Y�^WYmt�Y�jmh��«a�^`] È£Ymo2Y�e0h}¥�o=a4ªWXÁ��am�¾��Y
b`gvY�^�¨���h�]_g#�lf\ovhvX�eWf\hi]_jm]_e)¥LX`Ymo=Y'hvX,azh#hvX`Y}º�e`fz���_Y�^)¥8Y�¥�o�azª,X¶]_g�a�ªWb`o2YAª,acgvgi]qp8Y!gi��e�h2acjmhi]_j
gihio2b`jmhvb)o=Y&��]qhvX`f�b)h#ace���^`Y�^Wb`jmhi]qp8Y'f\o
]_e`^`b`jmhi]qp8YAª�fr�lYmor¨

ÒkÓ	�kÓ	� 
 Ü¨� � & ��� Ý�à�â2{Û×�Ø_~8Üxä
¹�X`YLa4�q¥8f\ov]qhvXW� f\t�hvX`Y �i³£~��-gv� gihvY�� j�f�e`gv]_gihvg§f\t&h$�lfÁj�f�eWgvY�j�b)hi]qp8Y¾ª,a4ovhvgrê¶¹�X`Y ørùU= ��ì D�ø
ªWXWacgvY�ace`^�hvXWY 
zørî�í$î�
>D ì¢ö î�í � D0í$î õ ï�� ì ù`D�ørï�î©ïE= ªWXWacgvY\¨

�� ��� 	�� � �	��
�����������������

��e�hvX`Y�Ç`o2gih ørùU= ��ì D�ø ª,a4ovh��
hvX`Y �Þ³£~���gi��gihvY�� ¥8b)]_^`Y�g�X b`��a4e f\ª�Ymo=a4hvf\o2g§��]qhvX hvXWY�XWYm�qª
f\t�hvX`Y�o=Ym¥8b)�da4o!º e`fz���_Y�^)¥8Y�¥�o�azª,X��wp0]da�a�^`� eWac��]_j�� b`Y�gihi]_f�eWeWa4]qo2Y\�«hvX)o=f�b)¥8X�hvX`Y�f\Ì�jm]da4�q�q�
o2Y�j�f�����Y�e`^`Y�^�^)]da4¥8e`f�gi]_g�ace`^�o2Ymª,a4]qov]_e)¥}ª`o=f0j�Y�gvgr¨«À
b`ov]_e)¥AhvX)]_g�ªWXWacgvY
hvX`Y�Ymp8f\�qp ]_e)¥�o=Ym¥8b)�da4o
^)]da4¥8e`f�gi]_e)¥ñace`^�o=Ymª,a4]qov]_e)¥�acjmhi]qp0]qhi]_Y�g§a4o2Y���Ym]_e)¥ ù>JbD ì � D0í2ù`F �w]©¨¸Y\¨¾hvX`Y§f\ª£Ymo�azhvf\o=g�Í�a4eWgi��Ymo=g
��]qhvX�hvX`Ym]qo�acgvgvf jm]da4hvY�^ �q]_e)¥8b)]_gihi]_jL¥�o=ac^`Y�g!a4o2Y�o2Y�j�f\o2^`Y�^ f�eÁhvX`Y�acjmhvbWa4����az�qºÁhvX)o2f�b`¥8X�hvX`Y
o2Ym¥8b)�da4o�º�e`fr���_Y�^)¥8Y�¥�o�azª,X�¨�¹�X)]_g'gvYmh�f\t�j�f\�q�_Y�jmhvY�^ ace`gv��Ymo2g�t�f\o=��a4�q�q�¾j2XWa4o=acjmhvYmov]��rY�]_e�t©acjmh
hvX`Y&ª`o2f ^`b`jmhi]_f�eLt©a4b`�qh�]_e�� b`Y�gihi]_f�eÁ��gvY�Y�Ñ´]q¥8b)o=Y ö ¨Ëò0�=¨

..... .....

.....

.....

.....

.....

Ñ´]q¥8b)o2Y ö ¨Ëò)êl��Y�j�f\o2^)]_e)¥�aAo2Ym¥8b)�da4o�^)]da4¥8e`f�gi]_g&ace`^�o2YmªGaz]qo2]_e)¥�ª`o=f0j�Y�gvg
��	�����*þ	��
�������O%���������� 6

��e`^WY�Y�^���gvb`j=X�a��la4�qºñhvX)o2f�b)¥8X�hvX`Y�º�e`fr���_Y�^`¥8Y�¥�o=a4ªWXÁgvX`fr�
g!e`f\hAf�e`�q����XWa4hAhvX`Y�f\ª)�
Ymo=a4hvf\o2g�hiov]_Y�^ñhvf�^Wf�]_eñf\o=^`Ymo�hvf�Ym�q]_��]_eWa4hvY�hvX`Y�ª`o=f0^`bWjmhi]_f�e�t©acb)�qh��k�Wb)h�]qh}az�_g2fLgvXWfr��g�hvX`Y
o2Y�gvb)�qhvg�f\t«a4�q�U]_e0p8Y�gihi]q¥�a4hi]_f�e`g}ace`^�hvY�gihvg���]qhvXLhvXWYm]qo&acgvg2f0jm]da4hvY�^¾^`Ym¥�o2Y�YAf\two2Ym�q]da4�`]q�q]qh.��f\twhvX`Y
o2Y�gvb)�qhvg�gvf¶tua4o�Y�·)Y�j�b)hvY�^�¨ ��e hvX)]_g���am� ]qh�jra4ovo2]_Y�g�Y�gvgvY�e0hi]da4�
]_e`t�f\o2��a4hi]_f�e�j�f�e`j�Ymo=e)]_e)¥ÁhvX`Y
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^`YmtuY�jmh�]_e�� b`Y�gihi]_f�e�ace`^�]qhx��a��!�£Y�YmÌ�jm]_Y�e�hi�q�§b`gvY�^�tuf\oxj�f�e`gihio=b`jmhi]_e)¥�a&jm�dacgvgi]qÇWjra4hi]_f�e�f\t£hvX`Y
ª`o=f0^`bWjmhi]_f�eL^`YmtuY�jmhvg�¨

�$e gvf���YLgi]qhvbWa4hi]_f�e`g��#]qh���am�"�£YLo2Yracgvf�eWa4�`�_Y¶hvf�b`eW^`Ymovh2a4º8Y¶j�f�e`j�b)ovo2Y�e0h�]_e`^`Ymª�Y�e`^WY�e�h
o2YmªGaz]qo2]_e)¥�a4jmhi]_f�eWg
]_e¶f\o2^WYmo�hvf�gvf\�qp8YAhvX`Y�ª`o=f\�`�_Y��Ba4g�� b)]_jvº �q�¶acg
ª�f�gvgi]q�`�_Y\¨�¹�X`Ymo2Ymtuf\o2Y\�WhvX`Y
ª�f�gvgi]q�W]q�q]qh$��hvf�gih2a4ovh 
 õ ï�
 � ørørù�ïÛí×MwD ì  ö}]_g�]_e0hio2f ^`b`j�Y�^¶acg�gvX`fz��e�]_e�Ñ´]q¥8b)o2Y ö ¨ ö ¨

..... .....

.....

.....

.....

.....

Ñ´]q¥8b)o2Y ö ¨ ö êl��Y�j�f\o2^)]_e)¥§j�f�e`j�b)o2o2Y�e�h�^)]da4¥8e`f�gi]_g&ace`^�o2YmªGaz]qo2]_e)¥�ªWo2f0j�Y�g2gvY�g
��	)�*��*þ���
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��t,hvXWY�ª`o2f ^`b`jmhi]_f�e�^`YmtuY�jmhx^)]_g2a4ª`ª�Yra4o2gx^`b)ov]_e)¥�hvX`Y�o2Ym¥8b)�da4o�ªWXWacgvY\�0]©¨¸Y\¨�hvX`Y���a4�qº!hvX)o2f�b)¥8X
hvX`Ylo=Ym¥8b)�da4o«º�e`fr���_Y�^`¥8Y�¥�o=a4ªWX�azo2ov]qp8Y�gxa4hxa
¥�o2Y�Y�e ,D�_Yrazt*��hvXWY�� � [ � a4�q¥8f\ov]qhvX`� ]_g�gihvf\ª`ª�Y�^�¨
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