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�6ÄuobaWh<orq<��oÎx�Êpg8ÄuxpÇ�h��pk8nyhäqÙhEÇ�fux9Ë�Ä¯Íug8oÂÇ�wyÆÎkmwyg¾Ä¯Æ.Ãygmf�Ë�w9Ç�h©Ä¯iâkmhRg�s*nyhEÄ�kW×�e.f�Ð9h+ÄuÇRÇRhRÃ�k¾Ä¯ÐyÆrh�ijfJg¿k8nyh©orxpË�wpqÙkmg8ú��
oÎk�npÄJq7kmf�ÃygmhEqÙhWgmØJh©Ä¯ÆrÆHoÚk¾qcHJw9Ä¯ÆroÚk8oÎhEq�ËywygmorxyÍ�kmnyh�Ë�g8ú%oÎxyÍ2Ã9hWgmorf�Ë�ijfJÆÎÆrf�s*oÎxpÍ�npÄugmØJhWqÙkmorxyÍp×c�*h<H¢wyorg8hWË�k8f2g8hWÄJÇ¾n�kmnph
Ðyorf�Ç¾nyhRÏäoÂÇRÄ¯ÆPÄ¯x9Ë�ÐyorfuÆrfuÍuoÂÇRÄuÆ9qÙk8ÄuÐyoÎÆroÎk ú+fui(kmnph¿Ãyg8f�Ë�wpÇ�k1�¢kmnyh:Ë�g8ú¢orxyÍ�fuÃ�hRg¾Ä�kmorfuxBÇWÄ¯xBorx%ØufJÆÎØJh¿Ä<ÆrfJq8q�orxBsth�km÷LÏäorÆÎÆroÎxpÍH¢wpÄ¯ÆroÎk úBs*nyoÂÇ¾n�oÂq*ÄäÇ�g8oÚk8hRg8oÎfJx2ÆÂÄ¯g8ÍuhWÆÎúBÇRfuxpqmoÂË�hRg8hWË�oÎx�kmnph�ÏäÄuobaWh�oÎx9Ë�wpqÙkmg8úBxyf�slÄuËyÄSú�qW×
eln%wpq�oÎk<Ð9hEÇRÄuÏ+h�orÏäÃ9fJgÙk¾Ä¯x¢k�kmf6ÇRfuxpqmoÂË�hRg1�.orx¥ÄuËyËyoÚk8oÎfJxÒk8f�hRxyhWgmÍJh�k8orÇ+ú%oÎhWÆrË¹ÄuxpËÅhRØ�Ä¯Ã�fug¾Ä�k8oÎfJxÒg¾Ä�k8h�Ç�g8oÚk8hRg8orÄX�

kmnph�s/hRkÙ÷ëÏ+orÆrÆÎorxyÍdH¢wpÄ¯ÆroÚk ú�f¯i"kmnyh�Ï�Ä¯oeaRh:orx@fug¾Ë�hRgtkmf�fJÃ�kmorÏäobaWh�Ë�gmúJhRg¾qlË�hWqmoÎÍJx(×
� wykmfuÏ�Ä¯kmoÂÇ�ÇRfux¢kmg8fuÆ=oÂq*Ä+Ïäf%ËyhRg8x�slÄSúäkmfäfJÃ�kmorÏäobaWh:kmnyh<Ë�g8úuhWgL6¯g8hWÄ¯ÆÎ÷LkmorÏ+h16©Ï�ÄuxpÄ¯ÍJhRÏähRx¢kW×
elnyh7fuÐ-; hEÇ�kmorØuh7f¯i=k8nyorqtstfug8v©oÂq/kmf©ÐpwyoÎÆÂËBwpÃ2Ä©qmorÏ©wyÆÂÄ�k8oÎfJxäkmf%fuÆ�nyhRÆrÃ�ijwyÆPijfJgCk8nyh�ËyhWqmoÎÍJxBf¯i.Ë�g8úuhWg8q/Ä¯xpË�Ç�fux¢k8gmfJÆ

Ä¯ÆrÍufJgmoÎkmnpÏäqtfJÃ�kmorÏäobaWhWË�s*oÚk8n@gmhWÍJÄ¯g¾Ëyq/kmfähWxyhRg8Íuú���Íug¾Ä¯orxgfpf�s£Ä¯xpËhH¢wpÄ¯ÆroÚk úJ×
elnyhtoÎxifpwyhRx9Ç�hlf¯iPÄök8nyhRg8Ï�Ä¯Æ�q k8gmhEqmq"fJx©sth�kÙ÷ëÏäoÎÆrÆroÎxyÍjH¢wpÄuÆÎoÎk ú�orq"Ïäf�Ë�hRÆrÆrhWË=×HelnyhLH¢wpÄ¯ÆroÚk ú�h1H¢wpÄ�k8oÎfJx<kmn%wpqÀËyh�ÕpxyhEË

oÂq/w9qÙhEËBorx2Ä+Ë�gmú%orxyÍ�Ëyú¢x9Ä¯ÏäorÇ7Ïäf�Ë�hRÆPÐpÄJqÙhEË�fux�Ä©Ç�fJÏäÃpÄ¯gmkmÏähRx¢k¾Ä¯Æ�Ï+hRkmnyf�Ë�Ä¯xpË2Ë�hRØJhRÆrfuÃ�hWËäijg8fuÏ_k8nyh7kmnyorx2ÆÂÄSúuhWg
kmf+k8nyh�oÎx9Ë�wpqÙkmg8orÄuÆ.Ë�g8úuhRg*q8ÇRÄuÆÎhJ×
elnyh7Ï+f�Ë�hWÆk�yÄJË�; wpqÙkmhEËBfux�Ë�g8ú¢orxyÍ�v¢orxyhRkmoÂÇRqtwyxpË�hWgtÇRfuxpqÙk8Äux¢klÇRfuxpË�oÎkmorfux9ql�¢orqtwpqmhWËBkmf+Ãyg8hWË�oÂÇ�ktkmnyh:qÙkmhWÄJË�ú�q k¾Ä�k8h

f¯i(Äux¢ú�Ë�gmúJhRgE×1îëktÄ¯ÆrÆÎf�söq"k8nyhöÏäf�Ë�hRÆrÆÎorxyÍ�fui=Äux%ú<kmg¾Ä¯x9qÙorhRx¢kCÃynyhWxyfuÏähWxpÄ:npÄ¯ÃpÃ9hWxyoÎxpÍ<oÎx�orxpË�w9q k8gmoÂÄ¯ÆpËygmúJhRg¾qlz"qmwpËyË�hWx
Ç¾npÄuxyÍuhEq/orx�Ä¯orglkmhWÏ+Ã�hRg¾Ä�k8wyg8h��yË�g8ú%oÎxyÍäÐyg8hWÄuv�Ë�f�s*xpq<�%ÇRf%fuÆroÎxyÍm��Ç�fux9Ë�hRxpq8Ä�k8oÎfJx��yÄ¯org*g8hWÇ�ú�ÇRÆÎorxyÍp×r×r×
elnyoÂqCÏäf�Ë�hRÆ�oÂq�Ä¯ÆÂqmf�wpqÙhEËäkmf©ÃygmhEË�oÂÇ�k�k8nyh7Ëyú¢x9Ä¯ÏäorÇöÐ9hWnpÄSØ%oÎfJwygCf¯i.ËygmúJhRg¾qÀs*nyhRxBÄ©Ë�orqÙkmwpgmÐpÄuxpÇ�h¿orqtÄ¯ÃyÃpÆÎorhWË�ÄuxpË

kmn%wpq*kmf+kmhEq k*k8nyh<Ä¯ÃyÃpÆÎoÂÇRÄuÐyoÎÆroÎk úBf¯iÀÇ�fJxJk8gmfJÆ=Ä¯ÆrÍufug8oÎkmnyÏ�qW×
Êyg8fuÏ�kmnyh�k8nyorx�ÆrÄSúJhRgtkmfäk8nyh<orxpË�wpqÙkmg8orÄuÆ.Ë�g8úuhWg<�yqmoÎÏ�wyÆÂÄ�kmorfux9q*Ä¯g8h<Ç�fuÏäÃpÄugmhEËBk8f�h�ù�Ã�hRg8oÎÏähRx¢k¾Ä¯Æ(g8hWqmwyÆÎk8qW× � 8�n

ÏähWÄux¹hRg8gmfJg�fJxµkmnyh�ÃygmhEË�oÂÇ�kmhEËÅÏ+fJorqÙkmwpgmh�ÇRfux¢kmhWx¢k<f¯iöË�g8oÎhEËÅÇRfug8xµorq�fJÐ�k8ÄuoÎxphWË=×@elnyhBhWgmg8fug�fJxÒk8nyhBsth�km÷LÏäorÆÎÆroÎxpÍH¢wpÄ¯ÆroÎk úBÃyg8hWË�oÂÇ�k8oÎfJx2oÂq*f¯i1kmnyh<q8Ä¯Ïäh:fug¾Ë�hWglkmnpÄux�k8nyh�hRg8gmfJg*Ë�wyh:kmf+k8nyh:ijfuÆrÆÎf�sthWË2h�ù�Ã�hRg8oÎÏähWxJk¾Ä¯Æ=Ãyg8f�Ç�hEË�wyg8hu×
oqpLrts&uwvRxzy

Ç�fJgmx{�¯Ë�gmú%orxyÍX��ÍJg8ÄuoÎx{�EÏ�ÄuobaWh��uÇRfuÏäÃpÄ¯gmkmÏähWxJk¾Ä¯Æ%Ïäf�Ë�hRÆA�uË�ú%xpÄuÏ+oÂÇY��sth�km÷LÏäorÆÎÆrorxyÍjHJw9Ä¯ÆroÚk ú��¯qÙorÏ©wyÆÂÄ�k8oÎfJx��uÄuw�kmfJÏäÄ¯kmoÂÇ
Ç�fJx¢kmg8fuÆL×
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��� È�� �/fJgmx@ÈCg8f�Ë�wpÇ�kmfug � qmqmf�Ç�oÂÄ�kmorfux� Ê���� � Íug8orÇRwyÆÎkmwyg¾Ä¯Æ=Ä¯x9Ë�Êpf%f%ËI�*hEqÙhEÄ¯g¾Ç¾nI�/fJwyxpÇ�orÆ�tÌ�� ��� �öÌ�Ê e1hWÇ¾npxyorÇWÄ¯Æ=îõxpqÙkmoÎkmwykmh:ijfug � Íug8orÇRwyÆÎkmwyg¾Ä¯Æ(Ì�xyÍuorxyhRhWgmorxyÍ
Ì��
	%î � � oÎÍJn�	�Ç¾nyf%fuÆ�ijfugöÊpf%f%Ë@Ì�xyÍuorxyhRhWgmorxyÍ
î e��tÊ e1hWÇ¾npxyorÇWÄ¯Æ=îõxpqÙkmoÎkmwykmh:ijfug��/hWgmhEÄ¯ÆÂq*Ä¯xpË�ÊyfJwyg8g8ÄuÍuhWq
e*ÈCî îõg8g8hRØuhWg8qmorÐyÆÎh�elnyhRg8Ïäf�Ë�ú%xpÄ¯ÏäoÂÇRq
�D���i�����D���V�-���m�
� ÍJg8ÄuoÎx�qÙwpgÙi�ÄJÇ�h�Ä¯g8hWÄd@©ØufuÆrwyÏäh:g8Ä¯kmorf Ô����T� Ö
�U� Ã9Ä¯g¾Ä¯Ïäh�k8hRglf¯i � Ê������ q*ÇRfux¢kmg8fuÆrÆrhRg��� qmorxyÍuÆrh:Íug¾Ä¯orx2qmwygÙi�ÄJÇ�h�Ä¯g8hWÄ Ô��I� Ö��� slÄ�k8hRg*ÄuÇ�kmorØ%oÚk ú2oÎx@Ç�fJÏ+Ã9Ä¯gmkmÏähRx¢k�0d��
  slÄ�k8hRglh�ùyÇ¾npÄuxyÍuh�ÇRf¢hl�BÇ�orhRx¢k*Ð9hRk s/hWhRx�Ç�fJÏ+Ã9Ä¯gmkmÏähRx¢k8q
¡�ÄuxpËh¡�¢½Ñ Ôk£V¤�¥ ¦�����¥ �h§ Ö
¨ª© qmÃ�hWÇ�oÎÕ9Ç:nyhEÄ�köÄ�k¿ÇRfuxpqÙk8Äux¢ktÃyg8hWq8qmwygmh ÔD«i¥ £V¤?�T��¥ ¬­�T� Ö®¯ �° slÄ�k8hRg
fpf�s g8Ä¯kmh:Ð9hRk s/hWhRx�Ç�fJÏäÃpÄ¯gmkmÏähRx¢k¾qC¡tÄ¯xpË¯± ÔA£V¤�¥ ¦��T� Ö² � ÄJÇ�k8oÎØ�Ä�k8oÎfJx2hWxyhRg8Íuú�orx � g8gmnphRxyorwpqlÆÂÄSs Ô³«i¥ �I´4µ³�T� Ö¶ hWx¢kmnpÄuÆÎÃ%ú ÔD« Ö¬  ·° slÄ�k8hRglh�ùyÇ¾npÄuxyÍuh�ÇRf¢hl�BÇ�orhRx¢k*Ð9hRk s/hWhRx�Ç�fJÏ+Ã9Ä¯gmkmÏähRx¢k8q
¡�ÄuxpËd± ÔA£V¤?¥�¦ �T� Ö¬g¸ H¢wpÄuÆÎoÎk ú�ÇRf¢hl�BÇ�orhRx¢k Ôk¦��T� Ö¬ � Ã9Ä¯g¾Ä¯Ïäh�k8hRglf¯i � Ê������ q*ÇRfux¢kmg8fuÆrÆrhRg Ôk£V¤?�T�4¥ �I�Y¥�¦ Ö¹�º ÆÂÄ�k8hRx¢k*nyhWÄ¯köf¯i"ØSÄuÃ9fJgmoÂq8Ä�kmorfux Ô³«i¥�£V¤?�T� Ö
» fJg8ËyhRglf¯i"kmnyh�g8hWÄJÇ�k8oÎfJx�v%oÎxph�kmoÂÇ��¼ ÃpgmhEqmqmwyg8h Ô ¼ � Ö½ sth�km÷LÏäorÆÎÆrorxyÍdHJw9Ä¯ÆroÚk ú�ÄJq*Ä+gmhEqÙwyÆÎköf¯i1kmnyh:k8wyg8ÐyorËyoÚk ú�kmhWqÙk Ô ÄuÐpqmfug8ÐpÄ¯xpÇRhEÖ¾ Ã�hRgmijhWÇ�köÍJÄJqtÇRfuxpqÙk8Äux¢k Ô 9 ¥ 0yÑ<5�0 «i¥ �I´4µ³�T�<¥ ¬¿��� ÖÀ ËygmúJhRg*qÙhEÇ�k8oÎfJx ÔÁ� � Ö
Â k8oÎÏäh ÔA¦ Ö
Ã k8hRÏäÃ�hRg¾Ä�kmwpgmh ÔkÄ�Å ÖÆ?Ç ÄuoÎg*ØJhRÆrf�Ç�oÎk ú Ô��È¥ ¦��T� ÖÆ � ØJfuÆrwyÏäh:f¯i1fJxyh�Íug¾Ä¯orx ÔÁ�h§ ÖÉ ÍJg8ÄuoÎx2ÏäfuoÂq k8wygmh�ÇRfux¢kmhWxJk Ô Ë�gmú2ÐpÄuqmoÂq8ÖN�Ê ÄuoÎg*ÏäfJorqÙkmwyg8h�Ç�fJxJk8hRx¢k Ô Ë�g8úBÐpÄJqÙoÂq¾Ö
�
Ë ÄuÐpq8Ç�oÂqmq8Ä�ÄuÆÎfJxyÍäÄ¯orgNfpf�s Ä¯ù%oÂq Ô�� Ö
Ì �i�{�{�Í���T�U�U�{�X�
Î ÇRfux%ØuhEÇ�k8oÎfJx�nyhEÄ�k*kmg¾Ä¯x9q ijhWglÇRf%hÏ�BÇ�orhRx¢k ÔkÐ¿¥ ���?��¥ ¬­�T� ÖÑ © Ï�ÄJqmqtk8g8Äuxpq ijhWg*Ç�f%hÏ�BÇ�orhRx¢kög8hRÆÂÄ�k8hWË�kmfäÃyg8hWq8qÙwyg8h Ôk£V¤�¥ �)���4¥ ¼ � ����¥�¦Y��� Ö
Ò Ð�hWË�Ã�fug8fJqmoÚk úÓ�Ô
Õ Ï�ÄJqmq
fpwyù2Ë�hRx9qÙoÎk ú�Ð�h�k sthRhWx�ÄuoÎgöÄuxpË�Íug¾Ä¯orx Ô�Ö � ÂD×1Ø £V¤�¥ ���?�4¥�¦��T� ÖÔNÙ nphWÄ�kNfpwyù�Ë�hWxpqÙoÎk ú�Ð�h�k sthRhWx�ÄuoÎgöÄuxpË2Íug¾Ä¯orx ÔAÐÚ¥ ���?� Ö
Û ËyhRxpqmoÚk ú�f¯iÀË�gmú�Ãygmf�Ë�w9Ç�k Ôk£U¤?¥ � ��§ Ö
Ü   ØJfuÆrwyÏäh:g8Ä¯kmorf�fuiHÇRfuÏäÃpÄ¯gmkmÏähWxJkL¡C�
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Q�ÝiÞàß-á�âäã 3

�Uå�æ
�V���m�Dç��i�
: orxyoÎkmoÂÄ¯Æ
Ñ ÇRhRx¢kmg¾Ä¯Æ(ÇRfuÏäÃpÄugÙk8Ï+hWx¢k
� ÏähEË�oÎwpÏ�Ç�fJÏäÃpÄ¯gmkmÏähRx¢k0 Ã�hRg8orÃynyhRg¾Ä¯Æ(ÇRfuÏäÃpÄugÙk8Ï+hWx¢k
� ÄuoÎg
�-èX¨ ÄuoÎg*fJw�k8qmoÂË�h�kmnyh�ÆÂÄSúuhWgé Õ9xpÄ¯Æ¤ ÍJg8ÄuoÎx
Â Ä¯klkmorÏ+h:k
ê Ø�ÄuÃ9fJg
ê ¦ � Â Ø�ÄuÃ9fJgöÄ�köqmÄ¯kmwyg¾Ä�k8oÎfJxÖ slÄ�k8hRg
�Ï�¿f�Ë�oÎÏähWxpqÙorfux
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	%hEÇ�fux9Ë�Êyg8hRxpÇ¾n�ØJhRÍuhRk8ÄuÐyÆÎh¹Ãpgmf�Ë�wpÇ�kmorfux��©kmnyh}Ç�fJgmx g8hRÃyg8hWqmhRx¢kmhEË oÎxð9�9V@ñ9JÓ Ô ÕpÍJwyg8h � Ö�Ä¬Ãyg8f%ËywpÇ�k8oÎfJx�f¯i
Ñl5 ¥ 5 ¥ Ñ :�ò £V¤ orxpÇ�ÆrwpË�orxyÍ+kmnyh�hRù�Ã9fJgÙköfuiR3 ¥ 9 ¥ Ñ :�ò £U¤�Ô ��� È��­�(ÑWÓ�9uÓJÖ�×

FRANCE COMPARED TO OTHER EEC 
COUNTRIES IN 1988/1989

(unit : million of tons)

RESOUó RCES UTILIZA
ô

TIONS

RESOUó RCES UTILIZA
ô

TIONS

14
õ

.4

OTHER CO
ö

UNTRIES U.S÷ .A.

FRAN
ø

CE

OTHERS (9)

CONSUMPTION
6.8

EXPORT
EEC
5.4

EXPORT O.C.
2.2

IMPORT
EEù C
5.4

EXPORT
ú

 O.C. 1

PRODUCTION
10

16û .4

SPA
ô

IN

Ê"oÎÍJwygmh � zCelnyh�Ç�fug8x�oÎx�kmnph<Ì�Ì
� Ô ��� ÈC�¿�=ÑWÓ�9uÓJÖ�×

elnyh�ÍJg8ÄuoÎx��¢k8f�Ð9h<qÙkmfJgmhEËT�pqmnyfuwyÆÂË�Õpg8qÙköÐ�h<Ë�gmorhWË@Ë�f�s*x¢k8fäÄ+n%wyÏäoÂË�oÚk ú�Ð�h�k sthRhRxµÑ<5äÄuxpËÒÑ18�n Ô sth�k¿ÐpÄJqÙoÂq¾Ö�zÀoÎk
oÂqtkmnyh�g8fuÆrh:f¯i"kmnyh<Ë�g8ú%oÎxpÍp×HîõxpË�hWhWËT��k8nyh<qÙkmf�Ç¾v%oÎxyÍ+f¯i"kmnph�n¢wpÏ+oÂË�Íug¾Ä¯orx�Ãyg8f�ØufJvuhEq/ÄuÆÚk8hRg¾Ä�kmorfux9qRz
{ ÆÎf¢qmqtorx�ÍJhRg8ÏäoÎxpÄ¯kmorfux�Ø%orÄuÐyoÎÆroÎk ú��
{ Íug8f�s*oÎxyÍ�f¯iHÏäoÎÆÂË�hRsöqls*nporÇ¾n@Ï�ÄSúBÍuhWxyhRg¾Ä�k8h¿k8fSù�orÇ:qmwyÐpqÙk8Ä¯x9Ç�hWq<�
{ ÆÎf¢qmqtf¯iÀË�g8úBÏ�Ä�kmkmhRgöËywyh:kmf�ÐyorfuÆrfuÍJorÇWÄ¯Æ=ÄuÇ�kmorØ%oÚk úJ×
elnyoÂqlÆrÄJq klÃ�fuorxJk*oÂqlØuhWgmú�orÏäÃ9fJgÙk¾Ä¯x¢k*s*nyhRx�fuxyh:v%xyf�söq/kmn9Ä�klkmnyh�ÇRfug8x�oÂqlÃpÄ¯oÂËT��orxpË�orgmhEÇ�kmÆrú��ykmf�kmnyh<Ë�g8ú�Ï�Ä�kmkmhRg

sthRorÍun¢kW×
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� q7Ä¯x�hRù�ÄuÏäÃyÆÎh��9Ä�ÍJg8ÄuoÎx6Ä¯k�0 : n_fuiCn¢wpÏ+oÂË�oÎk ú2n9Äuq¿ÄBÐyoÎfJÆÎfJÍuoÂÇRÄuÆ.ÄuÇ�kmorØ¢oÎk úh5 :�: k8oÎÏähEqöÏäfug8h<orÏ+Ã�fugmk8Äux¢kökmnpÄux
kmnpfJqmh:Ä¯k<Ñ18VnB×

�/fug8x¸orqBijgmorhWË��*oÎx�ÇRfuÆrÆÎhEÇ�k8fugBfJgmÍ¢Ä¯xyoÂqÙÏ�q<�/fJx¬ÆrÄugmÍJh�oÎx9Ë�wpqÙkmg8orÄuÆ7Ë�g8úuhWg8qW×£elnph6nyorÍun�Ë�hWÐyoÎk8qBfui:kmnyhEqÙhÅË�gmúJhRg¾q
fuÃpÃ9f¢qÙh+s/hWÆÎÆÀfuiâkmhWx�k8f2k8nyh�Ãyg8f�Ë�wpÇ�k8oÎfJx�fuitÄ�Íug¾Ä¯orx�fui/nyorÍunÚH¢wpÄ¯ÆroÚk ú��(wpq8Ä¯ÐyÆrh+Ð¢ú�Ãygmf�ÇRhWq8qÙorxyÍ�oÎxpËywpq k8gmorhWq+z�qÙk8Ä¯g¾Ç¾n
Ä¯x9Ë�qmhRÏäfuÆroÎx9Ä<orxpË�wpqÙkmg8oÎhEq�Ï�ÄuoÎxyÆrú Ô Õ9Íuwyg8h�0¢Ö��%s*nyfJqmh7ËyhRÏ�Ä¯xpË�orqtorx2ÇRfuxpqÙk8ÄuxJktÍug8f�slkmn Ô � 8:k8f¯8 : n�Ë�hWÃ9hWxpË�orxyÍ�fJx
kmnph+ÍJhRfJÍug¾Ä¯ÃynyoÂÇRÄuÆ�aRfJxyhEÖ�×<îëk:gmhEqÙwyÆÎk8q�orxÒÄ2Ã9fukmhWxJk8orÄuÆÀÇ�fuÏäÃ�h�k8oÚk8oÎfJxÒs*oÎkmn � ÏähRg8orÇWÄ¯xÅÇ�fug8x Ô oÎÏäÃ�fugmkmhWËÅË�orgmhEÇ�k8ÆÎú�fJg
kmnpgmfJwyÍun©kmnyh�	%Ã9Ä¯xyoÂqÙn+Ï�Ä¯g8vuhRk¾Ö"Ä¯xpË+qmfuw�k8n�÷ëÌ�wyg8fuÃ�hWÄ¯x�Ç�fug8x Ô îëk8ÄuÆÎú�� � g8hRhWÇRhEÖÏ�¯ÆÎhEqmqHË�g8orhWË�Ð9hEÇRÄ¯w9qÙhlÐ�hRorxyÍ:npÄ¯g8ØuhEq k8hWË
Ä�köÄästhWÄuvuhRgtn%wyÏäorËyoÚk ú���kmnyhWgmhRijfug8h:f¯iÀÄ�Ãpgmorfug8oPÐ9hRkÙkmhWg�H¢wpÄ¯ÆroÎk úu×
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Ê"orÍuwyg8hj0yz��/fug8x�fuw�k8ÆÎhRk8q Ô ��� È��¿�(ÑEÓ�9JÓJÖ�×

elnyh�6us/hRkÙ÷ëÏ+orÆrÆÎorxyÍgH¢wpÄ¯ÆroÎk úU6+fui"k8nyh<Ë�g8oÎhEË�Ç�fJgmx�npÄuqöÐ9hEÇ�fuÏäh<Ð�f¯k8n6Ä¯x@fuÐi; hWÇ�k8oÎØJh�Ä¯xpË�Ä�ÇRfuxpqÙkmg¾Ä¯orx¢ktijfJg*kmnphWqmh
orxpË�wpqÙkmg8oÎhEqR× � xpË�oÎk7oÂq7s/hWÆÎÆ1hWqÙk8Ä¯ÐpÆÎoÂqÙnphWË@k8npÄ�k7kmnyh©Õpg8qÙköi�ÄJÇ�kmfJg¿fui�Ë�hRÍJg8ÄJËyÄ�k8oÎfJx�fuiHkmnyh+Ç�fug8x�sth�kÙ÷ëÏäoÎÆrÆroÎxyÍhH¢wpÄ¯ÆroÚk ú
oÂq¿Ë�g8ú%oÎxyÍ9×öelnyoÂq¿hRù%ÃpÆrÄuoÎxpqökmnyh�xyhRhEË@ijfug�Ç�fJgmx�Ë�g8úuhWg8qlk8nyg8oÚiâk ú@orx6hRxyhWgmÍJú��pkmfBnpÄSØJh©Ä�ÆÂÄ¯g8Íuh�hWØSÄuÃ9fJg8Ä¯kmorfux�ÇRÄuÃpÄuÇRoÚk ú
Ä¯x9ËBk8f�ÃygmhEqÙhWgmØJh¿k8nyh<Ë�g8oÎhEË�ÍJg8ÄuoÎxhH¢wpÄ¯ÆroÚk úJ×
�tÄ¯w9qÙhEq7fui�k8nyhBË�hRÍJg8ÄJËyÄ�k8oÎfJx6f¯itkmnph+sth�km÷LÏäorÆÎÆrorxyÍzHJw9Ä¯ÆroÚk ú�Äugmh+h�ùyÄuÏ+orxyhEË�ÆÂÄ�k8hRg Ô Ç¾n9Ä¯Ã�k8hRg�ÑEÖ�×d./wyk�k8nyh�Ï�Ä¯orx

ÄuÇ�kmfJg�fui�k8nyhBË�hRÍJg8ÄJËyÄ�k8oÎfJx�oÂq:s/hWÆÎÆÀv%xyf�s*x.z�oÎk�orq�k8nyhg6uËygmú%orxyÍ�k8oÎÏähä÷öÍJg8ÄuoÎx�kmhRÏäÃ�hRg¾Ä�k8wygmh16@Ç�fuwpÃyÆÎh��"fuxyh+xyfukmhWq
Ä¯ÆÂqmfäÄ�qÙkmg8fuxpÍ+orx-fpwphRxpÇRh�f¯i"kmnyh<ÍJg8ÄuoÎx�ÏäfuoÂq k8wyg8h:ÇRfux¢kmhWx¢köfux�kmnyh�h���hEÇ�k¾qöf¯i"kmnph:kmorÏ+hR÷Tk8hRÏäÃ�hRg¾Ä�kmwpgmh<ÇRfuwyÃyÆrhu×tÉ¿wph
kmfBkmnyh<ÆÂÄuÇ¾v�f¯iCÄdH¢wpÄ¯x¢kmoÎk8Ä¯kmorØuh<qmoÎÏ�wyÆÂÄ�kmorfux�k8f¢fJÆk�9fuxyh�Ç�fux9qÙoÂË�hRg¾qlÍuhWxyhRg¾Ä¯ÆrÆrú�kmnpÄ¯k¿oÎk¿orq¿xyhWÇRhWq8qmÄugmúBkmfBË�hEÇ�g8hWÄuqmh:kmnph
Ë�g8ú%oÎxyÍ Ô Ä¯org¾Ö7k8hRÏäÃ�hRg¾Ä�kmwpgmhäk8f�fuÐ�k¾Ä¯orx¥Ä¯x¹ÄuÇWÇ�hRÃyk8Ä¯ÐpÆÎhästh�kÙ÷ëÏäoÎÆrÆroÎxyÍ�HJw9Ä¯ÆroÚk ú��.Ðyw�k�oÚk©oÂq:k8f�kmnyh2Ë�h�k8gmorÏähRx¢k<f¯ilkmnph
Ãyg8f�Ë�wpÇ�k8oÎfJx�ÇWÄ¯ÃpÄJÇ�oÎk úu×

�7xyh*fui�k8nyh¿ÃpgmfJÐyÆÎhWÏ�qCÇ�fJÏ+hEqHijg8fuÏ�kmnyh¿i�ÄuÇ�k�kmnpÄ¯kCi�Ä¯g8ÏähRg¾qÀnpÄ¯g8ØuhEq k�ÄuÆÎÆ�Ä�kCk8nyh¿q8Ä¯Ïäh*k8oÎÏähuz1kmnph7Ç�f%fJÃ9hWg8Ä¯kmorØuhlorq
kmnphRx�qmwyÐyÏäoÎkÙkmhEËäkmf+Ä�Ï�Äuq8qÙorØuh*ÍJg8ÄuoÎx�g8wpqmnäkmnpÄ¯k�oÎktÇRÄuxBxyfuk/Ä¯ÆrstÄSú�qCËygmú+oÎÏäÏähWËyorÄ¯kmhRÆrúu×ÀelnyoÂqCoÂq/s*n¢ú+fuxphöfuÐpqmhRg8ØuhEq
f¯iâk8hRx�Ä�kmhWÏäÃ9fJg8Äugmúän%wyÏäorË2q k8fug¾Ä¯ÍJh��uorx2ÇRfuxpËyoÚk8oÎfJxpq�ÍJfuorxyÍ�ijg8fuÏ kmnph:qmorÏ+ÃpÆÎh7nyhWÄuÃ�orxBkmnph7ú¢Ä¯g¾Ë+kmf<k8nyh:oÎxphRgmkmorxyÍ©orx
nyhWgmÏäh�k8orÇ�Ç�hWÆÎÆÂqR×�elnpÄ�k�Ä¯ÆrstÄSú�qöÃpgmf�ØJfuvuhEq*ÄBË�hWÍug¾ÄuËyÄ¯kmorfux Ô Ë�hEÇ�ÆroÎxph�fuiÀkmnyh�s/hRkÙ÷ëÏ+orÆrÆÎorxyÍàH¢wpÄuÆÎoÎk ú��PË�g8ú2Ï�Ä¯kÙkmhWg7ÆrfJq8q<�
ÏäoÎÆÂË�hWsöqR×r×Î× Ö�×
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elnyhjH¢wpÄ¯ÆroÎk ú�f¯i.k8nyh:Íug¾Ä¯orx�oÂqtkmnyhWgmhRijfug8h�ËyhRÃ�hRxpË�orxyÍm�yoÎx@Ä�ÆÎhEqmqmhRglÏähWÄJqÙwyg8h��%fJx�k8nyh:g8ÄuÃyorËyoÚk úBfui.k8nyh:ÃpÄuq8qmÄuÍuh7f¯i
kmnph<Ç�g8fuÃ�oÎx�kmnph<Ë�gmúJhRgE×
e1f�i�ÄJÇ�h�kmnph�ÏäÄJqmqmorØuh�Íug¾Ä¯orx2g8wpqmn��yqÙhWØuhWg8ÄuÆ�Ãpg8ÄJÇ�kmoÂÇRÄuÆ=qÙfJÆÎw�k8oÎfJxpq*Ä¯g8h:wpqmhWË=z
{ kmf�orxpÇ�g8hWÄJqÙh+kmnphBÇRÄ¯Ã9ÄuÇ�oÎk ú�fuilËygmú%orxyÍ@Ð¢úÅÄuËyËyoÎxyÍ6qmwyÃyÃpÆÎhWÏ+hWx¢k8Ä¯g8úÒËygmúJhRg Ô q¾Ö¿fJg�gmhWÃyÆÂÄuÇ�hWÏähRx¢k<Ð%úÒÄ�ÆrÄugmÍJhWqÙkfuxyh���Ðyw�k*kmnph�f�ØuhRg¾Ç�f¢q ktorqöxyf¯köÄ¯ÆrslÄSú%qlÄuÏ+fJgÙk8obaWhWËT�
{ kmf6Ç¾npÄuxyÍuh+kmnph�Ç�fJx�ÕpÍuwpg8Ä¯kmorfux�fuiöË�gmúJhRg¾q Ô ijwyxpÇ�kmorfuxyorxyÍ6orx¥qmhRg8oÎhEq:oÎxpqÙkmhEÄuËÅf¯ilorx¹ÃpÄ¯g¾Ä¯ÆrÆÎhWÆT×r×r× ÖÏ�(kmf�Ï�ÄuvuhäkmnphkmhRÏäÃ�hRg8oÎxpÍ Ô gmhEq köfui.k8nyh�Íug¾Ä¯orx�orx�Ç�hRÆrÆ(s*oÎkmnyfJw�köØuhWx¢kmorÆrÄ¯kmorfux9Ö�×Î×r×
{ Ãygmh�qÙkmf�Ç¾v%oÎxpÍ�orx�Ç�hRÆrÆ(s*oÎkmn�Ç�fJx¢kmorx¢wpfuwpqlØJhRx¢kmorÆrÄ¯kmorfux2Ðyw�kök8nyh�Íug¾Ä¯orxàH¢wpÄuÆÎoÎk ú�Ë�hEÇ�ÆroÎxyhEql�
{ kmf:oÎx9Ç�g8hWÄuqmhtkmnyhökmhRÏäÃ�hRg¾Ä�k8wygmhlfuiPË�g8ú%oÎxpÍ:kmf�orxpÇ�g8hWÄJqÙh/kmnyh7Ë�gmorhWË+ÍJg8ÄuoÎx�fpf�sj�¯wyxyijfugmkmwyxpÄ¯kmhWÆÎú©kmnyh*sth�km÷LÏäorÆÎÆroÎxpÍHJw9Ä¯ÆroÚk ú�ËyhWÇ�g8hWÄJqÙhEqtØuhRg8ú�g¾Ä¯ÃyoÂË�ÆrúBs*nyorÆÎh�g8orqmv�qtf¯i"Õpgmh:ÍJgmf�sj�
{ kmf�fuÐyk8Ä¯orx�Ä�Ë�g8oÎhEË@Íug¾Ä¯orxÒÑ19�Ä¯xpËÅÑWÓUn_fui"n%wyÏäoÂË�oÚk ú�hRx9Ë�oÎxpÍ�oÚk¾q¿Ë�g8ú%oÎxyÍ�s*oÎkmn6Äd6JË�g8úuhRg¾Ä�k8oÎfJxX6 Ô ØuhWx¢kmorÆrÄ¯kmorfuxf¯i.k8nyh�Íug¾Ä¯orx�orx�Ç�hWÆÎÆ.Ä¯iâkmhWgöÄ�g8hRÆÂÄ�ùyÄ¯kmorfux9ÖÏ��oÚköoÂqlØuhWgmú�ÄJË�Ø�Ä¯x¢k8ÄuÍuhWfuwpq/Ðyw�köxyfuk¿Ä¯ÆrstÄSú�qtÃ�fJq8qÙorÐyÆrhu×

îõxpË�hWhWËT�1î e��tÊ�qÙkmwpËyoÎhEq Ô ø � 	i	�ÌC� � �w��ÑEÓV3�3uÖ7npÄSØuhäqÙnpf�s*xÒk8npÄ�k�k8nyh�w�k8oÎÆrobaEÄ�k8oÎfJxÅfui/k8nyh�Ë�g8úuhWg8Ä¯kmorfuxÒfug:kmnph
kmhWÏäÃ9hWgmorxyÍ�Ë�hWÇRgmhEÄuqmhWËBkmnyh�Ë�hWÍug¾ÄuËyÄ¯kmorfuxBfui.kmnph�ÍJg8ÄuoÎx2s*nyorÆÎh:orxpÇ�g8hWÄJqÙorxyÍ<k8nyh�fuwykmÃyw�kE× .thWÇRÄuwpqmh¿k8nyh:Íug¾Ä¯orx�g8hWqÙkmorxyÍ
oÂqCÄuÇWÇ�fuÏäÃpÄuxyorhWË<Ð%ú+Ä7g8hlh<H¢wyorÆÎorÐyg¾Ä�k8oÎfJx�fui9oÎk8qÀn%wyÏäoÂË�oÚk ú+ÄuÇWÇ�hRÆrhRg¾Ä�k8oÎxpÍ¿k8nyh*xyh�ù%k�Ë�g8ú%oÎxpÍ��JoÚk/orqHxyhEÇ�hEqmq8Ä¯g8ú:kmnyhWgmhRijfug8h
kmf+k¾Ä¯vuh:orx¢kmfBÄuÇWÇ�fJwyx¢k/k8nyh�Íug¾Ä¯orx2orx¢kmhWgmxpÄuÆ=Íug¾ÄuË�orhRx¢k¾qR×
elnyh�Ç¾npÄuÆÎÆrhRxyÍJh�ijfugöÊyg¾Ä¯x9Ç�h:orqtk8nyhRg8h�ijfJgmh�k8gmorÃyÆrhu×ÀîëköoÂqlxyhWÇRhWq8qmÄugmúäk8fäÇRfuxpÇRhRorØuh�Ë�g8úuhWg8qts*nyf¢qÙhJz
{ Ç�fJqÙk8qtfui1ijwyx9Ç�kmorfuxpoÎxyÍ�g8hRÏ�ÄuoÎx2kmnyh�sthWÄuvuhEq k1�
{ Ë�gmú%orxyÍäÇRÄ¯Ã9ÄuÇ�oÎk úBoÂqlÏ�Ä¯orxJk¾Ä¯orxyhWË��
{ HJw9Ä¯ÆroÚk úBfui.k8nyh<Ë�g8oÎhEË2ÍJg8ÄuoÎx2orqlorÏäÃyg8f�ØuhWË(×
îõx�i�ÄJÇ�k¿k8nyhäË�gmúJhRg7oÎÏäÃyg8f�ØuhWÏ+hWx¢k¿fug¿kmnyh+h�ù�Ã�hRg8oÎÏähRx¢k¾Ä�kmorfux�fuiCxyhRs�Ë�hWqmoÎÍJxpq¿Äugmh©h�ù�Ã9hWxpqmoÎØJhu×¿îõxÒÐ9hEqÙoÂË�hEql��kmnph

g8hWÇ�hWx¢k:qmnyfugmkmhWxyhWËÒÇRÄuÏ+Ã9Ä¯orÍuxpq7f¯itnpÄ¯g8ØuhEq k¾q Ô Ä¯xpË6kmnyhWgmhRijfug8h+Ë�g8ú%oÎxpÍ¢Ö��T52kmfz22s/hWhRv�q�Ë�hRÃ�hRxpËyoÎxyÍ@fJx�k8nyhägmhWÍuorfuxpq<�
ÆroÎÏäoÎkmhWË2k8hWqÙköÃ9f¢qmqmoÎÐpoÎÆroÚk8oÎhEqR×

�7xyh:Ð�h�kÙk8hRgöwpxpË�hRg¾qÙk8Ä¯x9Ëyqtkmnyh�orx¢kmhWgmhEq klkmfänpÄSØJh�Ä+ËygmúJhRg*qÙorÏ©wpÆrÄ¯kmorfux�Ï+f�Ë�hWÆ(g8hWqmÃ9fJxpË�orxyÍ+kmfäÃyg8fuÐyÆrhRÏ�qlf¯i z
{ Ë�hWqmoÎÍJx�ÄuxpË�Ä¯g8g8ÄuxyÍuhWÏ+hWx¢ktfui1hRÆrhRÏähWxJk¾q*f¯iHÄäË�gmúJhRg1�
{ fuÃ�k8oÎÏäoeaWÄ�k8oÎfJx2fui.k8nyh:ijwyxpÇ�kmorfuxyorxyÍ�f¯i"kmnph<Ë�gmú%orxyÍäoÎx@ÄäÐyg8fJÄJË�qmhRxpqmh Ô kmhWÏäÃ9hWgmorxyÍp×r×r× Ö��

Ä¯x9ËBk8npÄ�kös*oÎkmn�k stf+Ã�fuorx¢k8q*fui1Ø%orhRs zÀÃygmf�Ë�w9Ç�kmorØ%oÚk ú2Ä¯xpËhH¢wpÄ¯ÆroÚk úJ×
�/fux9qÙoÂË�hRg8orxyÍ©k8nyh<qmÃ9hEÇ�oÎÕ9Ç�oÎkmorhWqlfuiHÊpgmhWxpÇ¾n�ËygmúJhRg¾q Ô Ë�h�k¾Ä¯orÆÎhEË�oÎx�Ç¾npÄuÃ�kmhWg
5%Ö���k8nyh:ijfuÆrÆrf�s*oÎxyÍäÄuqmÃ�hWÇ�k¾q*qÙnpfuwyÆÂËT�yorx

ÄuËpË�oÚk8oÎfJx�k8fäkmnyh�H¢wpÄuÆÎoÎk ú�Ë�hWÍug¾ÄuËyÄ¯kmorfux��%Ð�h:k8ÄuvuhRx�orx@ÄJÇRÇRfuwyx¢kWz
{ kmg¾Ä¯xpqmoÚk8fug8úBÄuqmÃ9hEÇ�k¾q Ô Ç¾npÄuxyÍuhEq/fuiHÄuoÎglk8hRÏäÃ�hRg¾Ä�kmwpgmhSÖ��
{ gmhWÆrÄ¯ù�Ä¯kmorfux�ÄuqmÃ9hEÇ�k8q<�
{ Ç�f%fuÆroÎxpÍ+ÄJqÙÃ�hWÇ�k8q<�
{ Ä¯orgtg8hWÇRoÎg¾Ç�wpÆrÄ¯kmorfux��
{ gmhWs/hRkÙkmorxyÍ¢qR×

�7wyg©qÙkmw9Ë�ú¹Ç�fuÏähEq�ÆrÄ¯kmhWg<kmn9Ä¯x¹k8npÄ�k©fui¿É � B¿É7îD� Ô ÑWÓ�9 � Ö�×)�7x¥Ä¯ÆrÆ�Ã�fuorxJk¾q©ÃpgmhWØ¢orfuw9qÙÆrú�ÆrorqÙkmhEËT�HfuxyÆrúÒkmnyh�Ä¯org
g8hWÇ�org¾Ç�wyÆÂÄ�k8oÎfJx�oÂqlk8ÄuvuhRx�orx�ÄJÇRÇ�fJwyx¢k*Ð¢ú2oÚk¾qlÏäf%ËyhRÆL×
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�ÀhRg8ú�ijhWs Ë�g8ú%oÎxpÍ�Ïäf�Ë�hWÆrq�orx¢kmhWÍug¾Ä�kmh�kmnphgHJw9Ä¯ÆroÚk ú��.s*npÄ¯kmhRØJhRg�oÎk<orq<�1ÄuxpËÒoÎxÅi�ÄuÇ�k<�"xyfuxphäÇRfuxpÇRhRg8xpq�Ç�fJgmx.×äelnph
Ç�ÆrfJqmhWqÙk�q k8wpË�ú�ÇRfuxpÇRhRg8xpq7kmnyhäÍuhWgmÏäorxpÄ�k8oÎfJx�Ø%oÂÄ¯ÐyorÆÎoÎk ú6fui�kmnph+s*nphWÄ�k Ô �¿Ì�ø1ø(î�	�ec�ÀÑEÓ�9pÑEÖ*fJxÅÌ�xyÍuÆroÂqÙnÅË�gmúJhRg¾q¿Ãpgmfu÷
Ë�wpÇRoÎxpÍ2qmhRhWËpqR×¿ÊpwygmkmnyhWgmÏäfug8h��9kmnphRg8h©h�ù�oÂq k¾q¿xpfBgmhWÆrÄ¯kmorØuh�k8nyfug8fuwpÍun�h�ù�Ã�hRg8oÎÏähWxJk¾Ä¯Æ"q k8wpË�ú�Ä¯Ð�fuw�k7kmnyh+orx-fpwyhWxpÇ�h�f¯i
kmnph¿Ë�g8ú¢orxyÍ<fJx+kmnyh�Ç�fug8xäs/hRkÙ÷ëÏäoÎÆrÆÎorxyÍ�H¢wpÄuÆÎoÎk úu×HelnyhöhEqmqmhRx¢kmoÂÄ¯Æ9f¯i�kmnyh7v%xyf�s*ÆÎhEË�ÍuhlfJxäkmnyoÂq�qmwyÐ-; hEÇ�k�oÂq�ÇRfuxpÇRhRx¢kmg¾Ä�k8hWË
Ä�klk8nyh:î e��tÊ/×�îõx2i�ÄuÇ�k<��orx�k8nyh�Ç�fJwyg8qmh¿fui.k8nyorq*qÙkmw9Ë�ú��X	�e*Ì�îD���6Ì/e ����Ä�klkmnph:ÌC��	%î � �¬f¯i1e1fuwpÆÎfJwpqÙh��%npÄuq*qÙk8ÄugÙk8hWË
Ä2gmhEqÙhEÄ¯g¾Ç¾n�Ç�fJxpÇ�hWgmxyorxyÍ�kmnyhäorÏ+Ã9ÄuÇ�k�fui�kmnphäËygmú%orxyÍ2fJx6k8nyh�Ç�fug8x�sth�km÷LÏäorÆÎÆrorxyÍhH¢wpÄuÆÎoÎk ú�s*oÎkmn¹Ä2Ëyo!�PhRg8hRx¢k�H¢wpÄ¯ÆroÚk ú
Ç�g8oÎkmhRg8orfux@Ä¯xpË�ÄäË�o!�PhRg8hRx¢köÏäh�k8nyf�Ë�fuÆrfuÍJúu×
ÊywpgÙk8nyhRg8Ïäfug8h��EkmnyhWgmhtoÂqHxyf¿k8gmwphtË�ú%xpÄuÏäorÇtÏäf�Ë�hRÆ Ô Ø�ÄuÆÎoÂË©orx�kmg¾Ä¯xpqmoÚk8fug8ú:gmhWÍuorÏ+hSÖ�× � hRxyhWg8ÄuÆÎÆrú���Ïäf�Ë�hRÆÂqHÄ¯g8h/Ð9ÄuqmhWË

fux�Äux�hRÏäÃyorgmoÂÇRÄuÆ(h<H¢wpÄ¯kmorfux�ÄuË�; w9q k8hWË@fux�k8nyh<v%oÎxph�kmoÂÇRq¿oÎx6ÇRfuxpqÙk8Äux¢k¿Ç�fux9Ë�oÚk8oÎfJxpq Ô . �#"$" Ì�� � � " Ì�� � ÄuxpË@Ä¯ÆL×b�
ÑWÓU3�5%Ö�×HelnyhRú�Ä¯g8h¿k8nyhRg8h�ijfJgmh:wyxpÄJËyÄ¯ÃykmhWË2k8fäqmorÏ©wyÆÂÄ�k8h:ÄäÊpgmhWxpÇ¾n@oÎxpËywpq k8gmoÂÄ¯Æ(ÇRfug8x2ÏäoÎù�hWË%÷Afpf�s�Ë�g8úuhWgW×
elnyoÂqÀh�ù�ÃyÆÂÄ¯orxpqHk8npÄ�k�kmnyhWgmh*oÂqÀxyf<Ë�g8ú%oÎxpÍ�Ï+f�Ë�hWÆpÃyg¾ÄuÇ�kmoÂÇRÄuÆÎÆrú©ÇRÄuÃpÄ¯ÐpÆÎhlk8f<qÙorÏ©wyÆÂÄ�k8höq k8fuÃpq�Ä¯xpË�; wyÏäÃpq�f¯i(Ë�g8ú¢orxyÍ9×
��fJgmhWf�ØuhRg1�.Ïäf�Ë�hWÆrq�oÎx¢k8hRÍug¾Ä�k8oÎxpÍ�kmnyh�ÏäfuoÂq k8wyg8h�Ç�fJxJk8hRx¢k�ÍJg8ÄJË�orhRx¢k©s*oÎkmnyorx¥k8nyh2ÍJg8ÄuoÎx¥Äugmh�ÍuhRxphRg¾Ä¯ÆrÆÎúÅÆÎfJxyÍ�k8f

ÇRÄuÆrÇRwyÆÂÄ�kmhBÄuxpËµÇ�fJÏ+ÃpÆÎhRù6kmf6oÂË�hWxJk8oÚijú Ô � ./î É�Ä¯xpË¹ÄuÆT×e��ÑEÓ�9�9JÖ�×BelnphRorg<w�kmorÆrobaEÄ�kmorfuxÅijfJg�kmnyh2qÙorÏ©wyÆÂÄ�k8oÎfJxÒfuiöË�gmúJhRg¾q
g8h<H¢wyorgmhEqtÄ+Ã�f�s/hWgÙijwpÆ(Ç�fuÏäÃywykmhRgE×
îõxBk8nyh:Ð9hWÍuorxyxyorxyÍ+f¯i(k8nyorqlqÙkmwpËyú���oÎklhRù�orqÙkmhEËBØuhWgmú+ijhWs½kmnphRfug8h�k8orÇWÄ¯Æ�gmhEqÙhEÄ¯g¾Ç¾nyhWq/Ç�fJxpÇ�hWgmxyorxyÍ�ÃygmfJÐyÆrhRÏ�q�fui.Íug¾Ä¯orx

fug�Ä¯org�fpf�söq Ô e���ÊHe*É ��� øñ��ø1ÌC	�ÌC���1ÑWÓ�9U3¯Ö�×lø1Ä�k8hRg1�9stfug8v�fui � ��� � B¿É_Ä¯xpË�Ê�� � ��Ä¯k�ÈHfJoÚk8oÎhWg8qöÄuxpË�kmnpfJqmh
f¯i�ÊHø.î � " Ä¯xpË�� ����� .L�
B��öîöÄ¯k � x¢k8fux%ú@npÄSØuh©ÄuÆÎÆrf�sthWË2kmf2oÎxpÇRgmhEÄuqmh<fuwpg¿v%xyf�s*ÆrhWË�ÍJh©Ä¯Ð�fuw�k7kmnyhEqÙh�Ãyg8fuÐyÆrhRÏ�qW×� f�sthRØJhRg1�¢kmnyhWoÎgöÄuÃyÃyg8fJÄuÇ¾n�Ë�f%hWqlxyfuk¿Ä¯orÏI�%ijfuglkmnph�Ï+fJÏähRx¢k<��k8f�qÙorÏ©wyÆÂÄ�k8h<Ç�fJÏ+ÃpÆÎhRkmhRÆrú�k8nyh<Ë�g8úuhRgtijwyx9Ç�kmorfuxpoÎxyÍ9×
Ê"oÎx9Ä¯ÆrÆÎú��¯kmnphRg8h*h�ù�orqÙk8q�ØuhWgmú�ijhWs¸s/fJgmv�qÀÄ¯orÏäoÎxpÍ:kmf<wpqmhöÄ<Ë�g8ú%oÎxpÍ�Ï+f�Ë�hWÆ�ijfugCkmnyh�Ë�gmúJhRgCÇRfux¢kmg8fuÆ Ô&% � î e*Ê"î Ì�ø1Éw�

ÑWÓ�9V3¯ÄJÖ�×HelnyoÂq*Ç�fJÏ+hEqtijgmfJÏ�k8nyh:i�ÄuÇ�ktk8npÄ�k¿ÄäË�ú%xpÄuÏäorÇ:Ïäf�Ë�hRÆ=oÂq*Ãyg¾ÄuÇ�kmoÂÇRÄuÆÎÆrú�gmh1H¢wyoÎg8hWË(×
�7wyg+q k8wpË�úµnpÄuËÅijfJg�fJÐ-; hWÇ�kmorØuh�k8nyh2ËyhRØuhWÆÎfJÃyÏähRx¢k©fui¿Ä�kmf%fJÆCijfugäqÙk8Ä�k8orÇBfug�Ëyú¢x9Ä¯ÏäorÇ�fuÃ�k8oÎÏäoeaWÄ¯kmorfux��ÀË�hEqÙorÍux��

ÄuË4; wpq k8ÏähRx¢k¿Ä¯xpË@ÇRfux¢kmg8fuÆPf¯iÀË�g8úuhWg8qW×Àelnyh�Ïäf%ËyhRÆ(npÄJË2kmf�Ä¯ÆrÆÎf�sj��orx�ÄuËyËyoÚk8oÎfJx2k8fäkmnyh<ÇRÆrÄJqmqmoÂÇ7Ãpgmf�Ë�wpÇ�kmorfux���hWxyhRg8Íuú
Ç�fJxpqmwyÏäÃ�kmorfux@Ä¯xpË�Ãyg8f�Ë�wpÇ�kln%wyÏäoÂË�oÎk ú2Ç�g8oÎkmhRg8orfux��%k8f�k¾Ä¯vJh�orx¢kmfBÄJÇRÇ�fJwyx¢k/k8nyh�H¢wpÄ¯ÆroÎk ú�i�ÄuÇ�kmfugE×

�7wygHstfug8v<npÄuqHÐ�hRÍJwyxäs*oÚk8n+kmnyhöË�hWØuhWÆÎfJÃyÏähRx¢kÀf¯i=Ä
H¢wpÄuÆÎoÎk ú<h1HJw9Ä�kmorfux.×"elnyoÂqHh<H¢wpÄ¯kmorfux+orqÀkmnyhWxäÇRfuÏ�ÐyoÎxphWË+s*oÚk8n
Ä�Ëyú¢x9Ä¯ÏäorÇ©Ïäf%ËyhRÆ"f¯iCk8nyh�Ë�g8ú%oÎxpÍ�f¯i�ÇRfug8x�kmnpoÎxÒÆrÄSúJhRg¾qR×öîëk�orq7ÐpÄJqÙhEË�fux�Ä2Ç�fJÏ+Ã9Ä¯gmkmÏähRx¢k8ÄuÆ1ÄuÃyÃyg8fJÄuÇ¾n.×¿e.g¾Ä¯x9q ijhWg
Ç�f%hl��ÇRoÎhWx¢k8q*Ä¯g8h:orËyhRx¢kmoÎÕphWË�s*oÎkmn�kmnph�nyhRÆrÃ@f¯i1v%orxyh�k8orÇWq*wyxpËyhRgöÇ�fJxpqÙk8Ä¯x¢köÇ�fJxpË�oÎkmorfuxpqW×
elnyh�x%wyÏähRg8oÂÇRÄ¯Æ�gmhEqÙfJÆÎw�k8oÎfJxµf¯ilkmnyh2Ë�gmú%orxyÍ�orx¥Ë�hRhWÃ¹Ð9hEËyq<npÄJq�xyhEÇ�hWq8qmoÚk¾Ä�kmhEËÅkmnyh�wpqÙh�f¯i*Ç�fuÏäÃyÆrh�ùµÏäh�k8nyf�ËyqR×�öhWØuhWgÙk8nyhRÆrhWq8ql�ÀqmhRØJhRg¾Ä¯Æ/qmorÏ+ÃpÆÎoÎijú%oÎxyÍÅn%ú%Ã9fukmnyhEqÙhEq<npÄSØJh�Ä¯ÆrÆÎf�sthWËÅk8fÒfJÐ�k8ÄuoÎx¶Ä6g¾Ä¯ÃyoÂË¹Ïäh�k8nyf�Ë¥s*nyf¢qÙhBg8hWqmwyÆÎk8q+Ä¯g8h

oÂË�hRx¢kmoÂÇRÄuÆT×
elnyh7Ï+hRkmnyf�Ë2f¯i.Ë�hEÇ�fJÏ+Ã�fJqmoÎkmorfuxBfui(kmnyh:Ë�g8úuhWg/orx2Ë�hWhRÃ2Ð9hEËyqtorq�kmnyhWx2Ë�hEqmÇRgmorÐ�hWË=×Celnyh�Ä¯ÃyÃpÆÎoÂÇRÄ¯kmorfuxBoÂqtgmhEÄ¯ÆrobaWhWË

fux¸k8nyh6î e��tÊ h�ù�Ã�hRg8oÎÏähWxJk¾Ä¯Æ¿ËygmúJhRgBs*nyoÂÇ¾n½ÇRÄux¬Ð9hÒÇ�fux9qÙoÂË�hRg8hWË¬ÄJqBÄ¯x¬orxpË�w9q k8gmoÂÄ¯Æ�Ë�gmúJhRgBÄ¯k�Ä¸ÑÈ@È5ukmn½q8ÇRÄuÆÎhJ×	%orÏ©wyÆÂÄ�k8hWË@ËyÄ¯k8ÄäÄ¯g8h�ÄuxpÄ¯ÆrúUaRhEËBk8nygmfJwyÍun2kmnph�wpqÙh:fuiHÇRwygmØJhWqW×
Ê"oÎx9Ä¯ÆrÆÎú��ykmnph©Ë�ú%xpÄ¯ÏäoÂÇ:Ïäf%ËyhRÆ.oÂqöw9qÙhEË�kmfBqÙkmwpË�ú2kmnph©Ë�ú%xpÄ¯ÏäoÂÇ�Ð�hRnpÄSØ%orfug*f¯iCÄBËygmúJhRgöÄ¯x9Ë�kmfBÄuË4; wpq k�Ä¯xpË�k8hWqÙk

Ä¯xBÄuw�kmfJÏ�Ä�kmoÂÇöÇRfux¢kmg8fuÆpÄuÆÎÍJfug8oÚk8nyÏ@×1elnyoÂq�ÄuÆÎÍJfug8oÚk8nyÏ oÂqtÄuËyÄuÃ�kmhEË©ijg8fuÏ�kmn9Ä�ktËyhRØuhWÆÎfJÃ9hEËäÐ%ú � Ê����¥ijfug�kmnyh7Ç�fux¢k8gmfJÆ
f¯iHs*nyhEÄ�köË�g8úuhRg¾qW×
ÊyfJgBhWÄJÇ¾n½Ç¾npÄ¯ÃykmhRg1�*g8hWqmwyÆÚk¾qBfJÐ�k8ÄuoÎxyhEË¸s*oÚk8n¬kmnph�nyhWÆÎÃ½fui©qÙw9ÇRÇ�hEqmqmorØuh�Ïäf�Ë�hRÆÂq�Äugmh�ÇRfuÏäÃpÄugmhEËT�*ÄuqBÏ�wpÇ¾n�ÄJq

Ã�fJq8qÙorÐyÆrh���s*oÎkmn@h�ù�Ã�hRg8oÎÏähRx¢k¾Ä¯Æ=g8hWqmwyÆÚk¾qR×
elnyoÂqls/fJgmv�ÆrhWË2k8fäkmnyh�ijfuÆrÆrf�s*oÎxyÍäÃywpÐyÆÎoÂÇRÄ¯kmorfuxpq*ÄuxpË@Ç�fJÏ+Ï�wyxyoÂÇRÄ¯kmorfuxpqWz
{ �L�
B��He��7î�	�Êt×e�"ø1Ì�.lÌ��He � ×e�1É
B('
B¿ÌC�
�*) � ×e�"ø � 	i	yÌ�� � �ï�p×·�7×b��.tîD��.lÌ��¿Ì/e`�9× �9×e��ÑWÓJÓyÑ��=Ï+f�Ë%÷
hRÆrÆÎorxyÍäf¯iÀÉ¿g8ú%oÎxpÍ�k8fäîõÏ+Ãpgmf�ØJh�È�gmf�Ç�hEqmqmorxyÍ+'7w9Ä¯ÆroÚk ú�fui��6ÄuobaWh��yÉ7gmú%orxyÍ�e.hEÇ¾nyxyfJÆÎfJÍuú���Ó Ô 5¢ÖÏ�yÃyÃ�Ó � 3E÷õÓY5U8�×

{ �L�
B��He��7î�	¥Êt×e�/ø.ÌC.lÌ��He � ×e�lÉ�B,'
B¿Ì��c�-) � ×e�lø � 	X	�Ì�� � � �p×·�7×b�
.tîD��.lÌ��¿Ì/e �9× �9×b��; wyoÎx ÑEÓ�9uÓp×��f�Ë/.hRÆroÂqmÄ¯kmorfux2Ëyw�q�.hWÇ¾n9Ä¯Íuh�Ë�w@Ï�Ä10 2Âql�-5�3hRÏäh��/fuÆrÆÎf-H¢wyhjBöxpoÎØJhRg¾qÙoÎk�.hR÷Lîõx9Ë�wpqÙkmg8oÎh��V�6Äug8qmhRorÆrÆÎh���ÃyÃ(×*Ñ � Ñ�÷¾Ñ<0 � ×
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{ �L�
B��He��7î�	�Êt×e�"ø1Ì�.lÌ��He � ×e�1É
B('
B¿ÌC�
�*) � ×e�"ø � 	i	yÌ�� � �ï�p×·�7×b��.tîD��.lÌ��¿Ì/e`�9× �9×e��ÑWÓJÓ : �=Ï+f�Ë%÷
hRÆrÆÎorxyÍ©fui"Ë�g8ú%oÎxpÍ©orx�fug¾Ë�hWg�k8f�orÏäÃygmf�ØJh¿Ãyg8f�Ç�hEqmqmoÎxpÍ�H¢wpÄ¯ÆroÎkmorhWq/f¯i.Ï�Ä¯oeaRh��m3Ek8n�îõx¢kmhWgmxpÄ¯kmorfuxpÄuÆ�É7g8ú¢orxyÍ¯	%ú%Ï+Ã�f¯÷
qÙorwyÏ�î Éc	�� Ó : �9ÈCg¾Ä¯Íuwphu×

îõÏäÃ9fJgÙk¾Ä¯x¢k��öfukmhuz
elnyoÂqÀÏähRÏäfug8ú©ÇRfuÏäÃyg8orqmhWqR5<Ç¾n9Ä¯Ã�k8hRg¾qÀÇ¾npÄ¯orxyorxyÍ:ÆÎfJÍuoÂÇRÄ¯ÆrÆrúu×HÌ�ÄuÇ¾n+f¯i�kmnphRÏ npÄuqCÄ�k ú%ÃyoÂÇRÄuÆpÄ¯gmkmoÂÇ�Ærh*q k8gmw9Ç�kmwpgmhöÄuxpË

oÂql��k8f�Ä+ÇRhRgmk8ÄuoÎx�h�ù%kmhWx¢k<�pÄuw�kmfJxyfuÏäfuw9qR×
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EGF1E HJI1KML�I uGNwvPORQMSdr

Hard endT osperm

Soft endT osperm 

EnveU lope

GeU rm

Starch grains

ProteinicV  matrice

GaW ps

Proteinic cV orpuscles

Proteinic womb

Ê1orÍuwpgmhäÑu×rÑuz��/fJxpq k8oÚk8w�kmorfux�f¯iÀÄäÇ�fJgmx�Íug¾Ä¯orx2ÄJÇRÇ�fJg8ËyoÎxyÍ�kmfBø1Ì�.
� � 	 Ô ÑEÓ�9uÓ¢Ö�×

elnyh�Ç�fJgmx�Íug¾Ä¯orx�oÂqöÇRfuÏäÃ9f¢qÙhEË�fui�0ähWÆÎhWÏ+hWx¢k8q Ô Õ9Íuwyg8häÑu×rÑEÖ�z
{ kmnyh�hWx¢ØJhRÆrfuÃ�h Ô Ä¯ÃyÃpgmfSù�orÏäÄ¯kmhWÆÎúÓ8Vn_f¯i1kmnyh<ËygmúBÏ�Ä¯kÙkmhWg¾ÖÏ�
{ kmnyh:hRx9Ë�fJqmÃ9hWgmÏ�fJg*Ä¯ÆrÐywyÏähRx Ô ÄuÃyÃyg8fSù�oÎÏ�Ä�k8hRÆrúd9�8�n�fui.k8nyh�Ë�gmú�ÏäÄ¯kÙk8hRg�ÖCk8npÄ�köÇRfux¢k8ÄuoÎxpqtÏäfJqÙk*f¯i1kmnyh:Íug¾Ä¯orxq k¾Ä¯g¾Ç¾n2Ä¯x9Ë�Ãyg8f¯k8hRorxpq<�
{ kmnyh7ÍuhRg8Ï Ô ÄuÃyÃyg8fSù%orÏ�Ä�k8hRÆrú2Ñ : n f¯i=k8nyh�ËygmúäÏ�Ä�kmkmhRg�Ö/Ç�fux¢k¾Ä¯orxyoÎxpÍ<ÏäfJqÙk/f¯i.kmnyh�Íug¾Ä¯orx�ÆÎorÃyoÂËyqlÄ¯xpË�ijwyxpÇ�k8oÎfJxpÄ¯Æ
ÃygmfukmhWoÎxpqW×

elnyh:hRx9Ë�fJqmÃ9hWgmÏI��fJgöÄ¯ÆrÐywyÏähRx��9ÇRÄ¯xy÷LÐ�h�Ë�oÎØ%oÂË�hWË�orx¢kmf � Ë�orqÙkmorxpÇ�k¿ÃpÄ¯gmk8q Ô ø.Ì�.N� � 	T�(ÑWÓ�9uÓJÖ�z
{ kmnyh�npÄ¯g¾Ë�fJg/Ø%oÎkmg8hRfuw9q�hWxpË�fJqmÃ�hRg8Ï_ÇRfuxpqÙkmoÎkmwykmhWË2f¯i.Ä+Ë�hWxpqÙh�qÙú�qÙkmhWÏ�f¯i1qÙk8Äug8Ç¾n�ÄuxpË�Ãyg8f¯k8hRorxyoÂÇ¿ÍJg8ÄuoÎxBÇRfug8ÃywpqÙ÷Ç�ÆrhWq1�yqÙoÎkmwpÄ¯kmhEË2orx�Ã9hWgmorÃynyhWgmú��yoÚköoÂqtkmnph�Ï+f¢q köhRù�Ã9f¢qÙhEË�ÃpÄugÙklk8f�k8nyh<Ë�g8ú%oÎxyÍm�

Ñ<0
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{ kmnyh�qÙfuiâk©fugwfpfuwyg8úÅhRxpË�f¢qÙÃ�hRg8ÏÁÇ�fux9q k8oÚk8w�kmhEË¹f¯i¿Ä�Ærf%fJqmh�qmú%qÙkmhWÏ fuiöÆrÄugmÍJhBq k¾Ä¯g¾Ç¾nµÍug¾Ä¯orxpq�hRÏ�Ð9hEËyË�hEË¥orx¥Ä
ÃygmfukmhWoÎxyoÂÇ�s/fJÏ©Ð@Ç�fJÏ+ÃpgmoÂqÙorxyÍ+ÍJÄuÃpqlfuglØ�ÄuÇRwyfuÆrhWqtÕpÆrÆrhWË�s*oÚk8n@stÄ¯kmhRgls*nyhWx@s/hRkW×

ÈCg8fuÃ�fugmkmorfux9q�fui.kmnphWqmh � Ã9Ä¯gmk8qlØ�Ä¯g8ú�ijg8fuÏ Ä+Ø�Ä¯g8oÎhRk ú�kmf�Äuxyf¯k8nyhRgE×
ø.Ìð.N� � 	 Ô ÑWÓ�9uÓ¢Ö<Ç�fJxpqmorË�hWg8q©fuxªkmnyh�fuxyh2npÄ¯x9Ë¹kmn9Ä�k+kmnyh�nyhWÄ¯kg¢5Ë�hRn%ú�Ë�g¾Ä�kmorfux¥ÇRfuÏ�ÐyoÎx9Ä�kmorfuxªs*oÚk8nyoÎx¶kmnph

Ø%oÚk8gmhWfuwpq/hRx9Ë�fJqmÃ9hWgmÏ_oÂqtÃygmfJÃyoÎkmorfuwpq�kmf�kmnyh:Ç�fJx¢kmg¾ÄuÇ�k8oÎfJxBf¯i.kmnyh�Ãyg8f¯kmhWoÎx2s/fJÏ©Ð Ô oÎÏäÃyg8oÂqÙfJxyÏähRx¢ktfui.q k¾Ä¯g¾Ç¾nBÍug¾Ä¯orxpq¾Ö
Ä¯x9Ë¬kmf¶kmnphÒÃyg8f¯k8hRorxpq�Ç�fJÄuÍuwyÆÂÄ�k8oÎfJx½qÙhWhRorxyÍ¶kmnyhWoÎg�Ë�hWxpqÙoÎk ú¸oÎx9Ç�g8hWÄuqmorxyÍ¥ijg8fuÏ ÑJ× 0¥kmf£Ñu× 5p× � xpË��7fJx¬kmnyhµfukmnyhWg
npÄuxpËT�9kmnpÄ¯k¿kmnph�Ç�fJÏ©ÐyorxpÄ¯kmorfux�f¯iÀnyhEÄ�k�¢³n%wyÏäoÂË�oÎk ú�s*oÎkmnpoÎx�k8nyh�f9fuwyg8ú2hWxpË�f¢qÙÃ�hRg8Ï�oÂqöÃpgmfJÃyoÚk8oÎfJwpq*k8f�kmnph�qÙk8Ä¯g¾Ç¾n
ÍuhWÆrÄ¯kmorxyoeaWÄ�k8oÎfJx Ô ijgmfJÏ 2 : Ä �lÖlqmhRhWoÎxyÍäoÎk8qöËyhRxpqmoÚk ú2Ë�hWÇRgmhEÄuqmoÎxyÍ�ijg8fuÏïÑJ× 8<kmf�ÑJ× 59×
îõx2i�ÄuÇ�köÏ�Äux¢ú�f¯kmnphRg*ÃynyhWxyfuÏähWxpÄ+npÄ¯ÃyÃ�hRx�Ë�wpgmorxyÍ�Ë�g8ú¢orxyÍ9z
{ Ë�hRÍJg8ÄJËyÄ�k8oÎfJx�fui9k8nyh¿Ærú�qÙorx�Ä¯xpË�qmfuÏäh*f¯k8nyhRg/Ä¯ÏäoÎxpf¯÷õÄuÇ�oÂËyq<�¯ijfJgmÏäorxyÍ�f¯i(Ë�oÎ÷ëqmwyÆrÃynyoÂËäÐyg8orË�ÍJhWqW×Î×r× Ô&% � ø1ø¶òRêCæ�ôÎàe�ÑWÓV3�8��%ø{B7È � �
� Ä¯x9Ë2Éj�
� " Ìo)��(ÑEÓ�9V3uÖ
{ Ï+orÍug¾Ä�k8oÎfJx©fui9k8nyh*ÍuhWgmÏ³fJoÎÆykmf�kmnyh*hWxpË�f¢qÙÃ�hRg8Ï Ã�hRg8oÎÃpnyhRg8ú��¯Ðpgmf�s*xyorxyÍ:f¯i9kmnyh¿Íug¾Ä¯orx Ô ø1Ì��c�7îD�}ÄuxpË � ø � îD���ÑWÓ�9�9JÖ�×Î×r×
{ Ë�h�k¾ÄuÇ¾nyÏähRx¢ktf¯i(ÏähRÏ�Ðyg8ÄuxyhWq/Ä¯xpË�ijfug8Ï+orxyÍ�f¯i=Õ9q8qÙwpgmhEq�ÆroÎxpvuhWË�kmf<k8nyh�Ï+hEÇ¾npÄ¯xporÇWÄ¯Æ9qÙkmg8hWq8qCwpxpË�hRg8ÍufJxyh¿Ð%ú+kmnphÍug¾Ä¯orx Ô Ê � ��.lÌ��j�.ÑWÓV3Y2�� � B�� � 	�Ì "j� � � ��Ä¯xpË@È � B7ø 	�ÌC���=ÑWÓ�9�8JÖ

îëk*orqlxphWÇ�hEqmq8Ä¯g8ú+kmf+xyf¯k8h�kmnpÄ¯ktk8nyhWqmh�Õ9q8qÙwyg8hWqlÄJÇRÇ�hWÆÎhWg8Ä¯kmh7kmnyh:nyhEÄ�kNfpf�s½Ã�hRxph�kmg¾Ä�k8oÎfJx�s*oÎkmnyorx�kmnyh:ÍJg8ÄuoÎx2vuhRg8xyhWÆ
Ä¯x9ËBk8nyhRg8h�ijfJgmh:oÎk8qöË�hWÍug¾ÄuËyÄ¯kmorfux(×
e1f�kmnyh+h�ù%k8hRx¢k7fuiÀkmnyh�ÏäÄugmvJh�k¿Ø�ÄuÆÎwyh�f¯iÀk8nyh�ÇRfug8x)H¢wpÄ¯ÆroÚk ú�Ð�hRorxyÍ�orx-fpwyhWxpÇ�hEË6Ð%ú2kmnyh+Ãyg8hWqmhRxpÇRhWqöfui�Ç�g¾ÄuÇ¾v�q*fJg

Ðyg8fuvJhRx�ÍJg8ÄuoÎx9ql�(qmfuÏähäÄ¯w�k8nyfug¾q�npÄSØuh�kmg8oÎhEË6k8f�q k8wpË�ú�k8nyh�hRØJfuÆrw�kmorfuxÒf¯i�k8nyhäÏähWÇ¾npÄuxyorÇWÄ¯ÆHk8hRxpqmoÎfJxÒs*oÎkmnpoÎxµÄ@Ç�fug8x
Íug¾Ä¯orxªqmwyÐyÏäoÎkÙkmhEË¶kmfÅnyoÎÍJnªk8hRÏäÃ�hRg¾Ä�kmwpgmh@Ë�g8ú¢orxyÍ9× 	¢kmw9Ë�oÎhEq�Ä¯g8h�hRù%Ã�hRg8orÏ+hWx¢k8Ä¯Æ Ô � B�	�e � ÊR	X�
�5ÄuxpË ���
�¿ÌP)��
ÑWÓU3�Ó�� � B�� � 	�Ì "j� � � � Ä¯x9Ë�È � B¿ø 	yÌ����1ÑWÓ�9�8��pî eLB¿Ì�� ò�ê*æ�ôràe�"ÑEÓ�9�2JÖtfug�HJwpoÚk8h�kmnyhWfug8h�k8orÇWÄ¯Æ Ô � B�	�e � ÊR	X�
�
òRê�æ�ôÎàe�PÑWÓU3�Ó�� �����c� î �c� î�ÄuxpËg	�Ì � Ì��öø.îD�¿É��9ÑEÓ�9�9JÄ��uø.î e�� � Ê"î Ì�ø1É ÄuxpËÓ� " �c	��pÑEÓ�9�9¢Ö"wpqmoÎxyÍ�Ä�Ïäf%ËyhRÆ�f¯iâkmhWx
ØuhWgmú�ÇRfuÏäÃyÆrh�ù=× � xpË2wyx�ijfJgÙk8wyxpÄ¯kmhRÆrú��%k8nyhRg8h:Ä¯g8h¿ijhWs�Ç�fJÏ+Ã9Ä¯g8orqmfuxpq/Ð�h�k sthRhRx@qmoÎÏ�wyÆrÄ¯kmorfuxpqtÄ¯x9Ë�hRù%Ã�hRg8orÏ+hWx¢k8qW×Helnph
Ä¯orglkmhWÏäÃ9hWg8Ä¯kmwyg8h�qÙhWhRÏ�qtkmf�Ð�h�nyf�sthRØuhWg�k8nyh�Ãyg8hRÃ�fuxpËyhRg¾Ä¯x¢kli�ÄuÇ�k8fuglf¯i"kmnporq*ÏähEÇ¾npÄ¯xyoÂÇRÄuÆ=Ë�hRÍJg8ÄJËyÄ�k8oÎfJx(×
elnyh*sth�km÷LÏäorÆÎÆroÎxpÍcH¢wpÄuÆÎoÎk ú©fui9k8nyhöÇ�fJgmxäoÂqCqmoÎÏäÃyÆrú�Ë�hRÕpxyhEË�Ð%ú©kmnyh*fJw�kmÃywyk�f¯i�kmnyh¿hRxpË�f¢qÙÃ�hRg8Ï qÙk8Äug8Ç¾ng@7Ãyg8f¯kmhWoÎx9q

qmhRÃpÄug8Ä¯kmorfux(×"elnyhöÕpÍJwyg8h<Ñu× � g8hRÃyg8hWqmhRx¢k8qCkmnyh¿ijwyxpÇ�kmorfuxpÄuÆ�Ë�oÂÄ¯ÍJg8ÄuÏ fui.Ä�s/hRk/ÏäorÆÎÆroÎxpÍ©ÃyÆÂÄ¯x¢k7z1kmnph7Ãyg8f�Ç�hEqmqÀfJÃ9hWg8Ä¯kmhEqs*oÎkmn<ÆroeH¢wyoÂËyq<��Ï�Ä¯orxyÆÎú�qmwpqmÃ9hWxpqÙorfux9qR× 	�hRÃpÄug8Ä¯kmorfuxpq1Ä¯g8hCÐpÄuqmhWË:fJx�kmnph/Ë�op��hWgmhWxpÇ�hEq.fuipË�hRx9qÙoÎk ú7Ð�h�k sthRhWx©Ç�fJxpqÙkmoÎkmwyhWxJk¾ql�
ÃpÄugÙk8orÇRwyÆrÄugmÆrú�oÎx©kmnyhlÇRÄJqÙh/f¯i�kmnphtÇRhRx¢kmg8oÚijwpÍJÄ�k8oÎfJx<f¯ipkmnyhlq k¾Ä¯g¾Ç¾n�¢¶Ãyg8f¯kmhWoÎx9q1qmwpqmÃ9hWxpqÙorfux�oÎx�Ä7qmhRg8oÎhEq(fuipn%ú%Ëygmf�Ç�ú�ÇRÆÎfJxpqÔ ø1Ì�.
� � 	��(ÑEÓ�9JÓJÖ�×
� Õpg¾qÙkökmhEq k¿fuiÀs/hRkÙ÷ëÏ+orÆrÆÎorxyÍÓH¢wpÄuÆÎoÎk ú�fuiÀÄ�Ë�gmorhWË�ÇRfug8x�qmÄuÏ+ÃpÆÎh<stfuwpÆrË@Ç�fJxpqmorqÙkökmnphRg8h�ijfug8h�orx6Ä�ÏähWÄuqmwyg8h�f¯iHkmnph

fuwykmÃyw�kÀfuipkmnphlqÙk8Äug8Ç¾n�@SÃyg8f¯k8hRorxpq.qmhRÃpÄug8Ä¯kmorfux<fJg"kmnyhlÃywyg8oÎk ú�f¯ipk8nyh*q k¾Ä¯g¾Ç¾n�ijg¾ÄuÇ�k8oÎfJx��¯s*oÎkmn�kmnyhlnyhWÆÎÃ+f¯i�Ä¿sth�km÷LÏäorÆÎÆroÎxpÍ
ÃyorÆÎfukÙ÷ëÃyÆÂÄ¯x¢k/Ä¯ÆrÆrf�s*oÎxyÍ:k8f©Ãyg8f�Ç�hEqmqCqmÏ�Ä¯ÆrÆ?H¢wpÄux¢kmoÎkmorhWqW×"elnyoÂq�kmhWqÙk/oÂq�ÇRwyg8gmhWxJk8ÆÎúäË�hWØuhRÆrfuÃ�hWË�Ä¯kCkmnph¿î e��tÊ Ô ÆÂÄ¯Ð�fug¾Ä�k8fug8ú
f¯i � ×yø1Ìñ.N� � 	yÖ�×m�7xph:ÇWÄ¯x@Ç�fJxpqÙoÂË�hWg/k8npÄ�k*oÎk*orqtk8nyh:gmhRijhRg8hRxpÇRh7Ïäh�k8nyf�Ë2kmfäÏähWÄuqmwyg8h¿k8nyh:s/hRkÙ÷ëÏäoÎÆrÆÎorxyÍdH¢wpÄ¯ÆroÎk ú�f¯i
kmnph<Ç�fug8x(×
��fJgmh¿qmorÏ+ÃpÆÎú��uk8nyhRg8h¿hRù%oÂqÙk8qtÄ:kmhEq k*ÇRÄuÆÎÆrhWËd6JqÙhEË�oÎÏähWxJk¾Ä�k8oÎfJxäkmhWqÙkª6<kmnpÄ¯k/Ãyg8hWqmhRx¢k¾qÀkmnph�ÄJË�Ø�Ä¯x¢k8ÄuÍuhlkmf�hRxpÄuÐyÆrhökmnph

Ãyg8f�Ç�hWq8q/f¯i1qmÏ�Ä¯ÆrÆÎhWg
H¢wpÄuxJk8oÚk8oÎhEq Ô �Y:�: Í¢Ö�Ðyw�k*xyhEÇ�hEqmqmoÚk¾Ä�k8hWqtÄ�k/ÆrhWÄJq kN5+nyfuwyg¾q�kmf©fJÐ�k8ÄuoÎx�kmnyh�g8hWqmwyÆÚk*Ä¯x9ËBnpÄJq/Ä�Ã9f%fJg
Ãyg8hWÇRorqmoÎfJx Ô Ø%orqmwpÄ¯Æ�hRØ�Ä¯ÆrwpÄ�k8oÎfJx9Ö�×�elnyh�Ãyg8oÎx9Ç�orÃyÆÎh��"qmorÏ+ÃpÆÎh��"ÇRfuxpqmorqÙk8q:orx¥Ä@Ë�hWÇWÄ¯x¢kmorxyÍ�orx¥Ä�Íug¾ÄuË�wpÄ¯kmhEËÒÇRú¢ÆrorxpË�hRg©f¯i
Ä�qÙk8Ä¯g¾Ç¾nµÄ¯xpËÅÃyg8f¯k8hRorxÅqmwpqmÃ9hWxpqÙorfuxµhRù¢k8g8ÄJÇ�k8hWËÒijgmfJÏdÍug8orxpË�hWËµÇRfug8x(×à	�e*Ì�îD���6Ì/e � Ô ÑWÓuÓ : Ö�Ä¯x9ËÒoÎk8q�kmhWÄuÏïnpÄSØJh
g8h�k8ÄuoÎxphWË�kmnyoÂqtkmhEq k¿ÄJqtÄ+sth�km÷LÏäorÆÎÆroÎxpÍ¯H¢wpÄuÆÎoÎk ú�ÇRgmoÎkmhWgmorfux�ijfuglkmnphRorgöq k8wpË�úBfJx�k8nyh<Ç�fJgmx2Ðyw�k¿qmhRhRÏ�Ç�fuxyijgmfJxJk8hWË2s*oÚk8n
Ãyg¾ÄuÇ�kmoÂÇRÄ¯Æ=ÃpgmfJÐyÆÎhWÏ�q/orx@oÚk¾qöÄ¯ÃpÃyÆÎoÂÇRÄ¯kmorfux(×
� x2oÎx9Ë�oÎg8hWÇ�k/k8hWqÙk<�%Ðyw�k*fui.Ïäfug8h¿sthRÆrÆÚ÷ëfq��Ä¯ÃyÃpÆÎoÂÇRÄ¯kmorfux(z1kmnyhj6¯kmwyg8ÐyoÂË�oÚk ú+k8hWqÙkª6i�%g8hRÃyg8hWqmhRx¢k¾qCk8nyh¿k8nyhRg8Ï�Ä¯ÆPÃpÄJq ktf¯i

kmnph�ÍJg8ÄuoÎx.×"îëk*oÂqlÐpÄuqmhWË2fux2kmnph�ÏähEÄuqmwygmh�f¯i"kmnph:q8Ä¯Ærorxyh:stÄ¯kmhRg*qmfuÆrwyÐyÆrh Ô nyhWÄ¯kÙ÷õqÙhWxpqmoÚk8oÎØJhEÖ/Ãyg8f¯kmhWoÎx9q/Ð%ú�qmÃ�hWÇ�k8gmfJÃynyfu÷
kmfJÏäh�kmg8úu×telnyh�Ãyg8oÎx9Ç�orÃyÆÎh��9qmoÎÏäÃyÆrh���Ç�fJxpqÙoÂqÙk8qlorx�h�ù%kmg¾ÄuÇ�kmorxyÍ+kmnyhEqÙh<ÃpgmfukmhRorxpqtijg8fuÏ�Íug8oÎxpËyhWË@Ç�fJgmx@orx@Ä�q8Ä¯Ærorxyh�stÄ¯kmhWg
qmfuÆrw�kmorfuxµk8nyhRxµk8f�Ç�f¢Ä¯ÍuwpÆrÄ¯kmhäkmnphRÏ-Ä�k�Ñ :�: Ä � Ä¯xpËÅk8f6ÏähWÄJqÙwyg8häkmnphBfuÃpÄJÇ�oÎk úÒfuilkmnyh�qmfuÆrw�k8oÎfJx(×@îëk�oÂq<xyhEÇ�hWq8q8Ä¯g8ú
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Sulfur ar nhydridCos rn

Immersion
48 h at 50°C

First grinding
germs removal

Fine grinding
separation of envelopes

Separation of starch
and proteins

Star rch

Prot
t
eins

Envelopes

Geru ms

Used 
water

Ê"oÎÍJwygmh+Ñu× � zCÊpwyxpÇ�kmorfuxpÄuÆ(Ë�orÄuÍug¾Ä¯Ï�fui1k8nyh�s/hRkÙ÷ëÏäoÎÆrÆÎorxyÍäÃyg8f�Ç�hWq8qtijg8fuÏ ø1Ìñ.N� � 	 Ô ÑWÓ�9uÓ¢Ö�×

kmf�xpf¯kmh<kmnpÄ¯k*kmnyh<stfug¾ËI6�k8wygmÐporË�oÎk ú-6+orq¿oÎxpÄuÃyÃyg8fuÃyg8oÂÄ�kmh:qmoÎxpÇRh<sth<Ç�fux9qÙoÂË�hRglk8nyh<Ã�hRg¾Ç�hWxJk¾Ä¯ÍJh�fuiÀÆÎorÍun¢k*kmg¾Ä¯x9qÙÏäoÎkÙkmhEË
kmnpgmfJwyÍunÒkmnyh2qÙfJÆÎw�k8oÎfJx(×�elnyoÂq:k8hWqÙk<orq�ØJhRg8ú6Ã�fuÃywyÆÂÄ¯g©Ð9hEÇRÄ¯w9qÙhäoÎk©xyhWÇRhWq8qÙoÎk8Ä¯kmhEq:xyf�Ïäfug8h�k8npÄ¯x � 82Í6Ä¯xpËÅÍuorØuhEq:Ä
g8hWqmwyÆÚk*s*oÎkmnyorx¹Ñ18©ÏäoÎx%w�k8hWqöÄuÃyÃyg8fSù�oÎÏ�Ä�k8hRÆrúu×
� ÆÎkmnpfuwyÍJnªqmÄuÆÎorxyhBslÄ�k8hRg+qÙfJÆÎwyÐpÆÎhBÃpgmfukmhRorxpq<�ÀÄ¯ÆrÐywyÏäoÎx¶Ä¯xpË¹ÍJÆÎfJÐywyÆroÎx9q<Ï�Ä¯orxyÆrú��Àg8hRÃyg8hWqmhRx¢k©fJxyÆÎú}Ñ18Vnïf¯ilkmfuk8Ä¯Æ

Ãyg8f¯k8hRorxpq*f¯iHk8nyh<Íug¾Ä¯orx@Ä¯xpË�Äugmh�qmoÚk8wpÄ�k8hWË�ijfugc3 : n�oÎx@k8nyh<ÍJhRg8Ï Ô ø � �7É��f)��HÑEÓV3�Ó¢Ö��%k8nyhRú@Ä¯ÆrÆÎf�s£sthRÆrÆ(hRxyfJwyÍun�k8f
Ë�oÂqmÇRgmorÏäoÎx9Ä�kmh<ÇRfug8x�qmÄuÏ+ÃpÆÎhEqöÄ¯xpË�k8f�Ç�ÆÂÄuq8qmoÚijú�kmnyhWÏ�orx@kmhWgmÏ f¯iÀfuwykmÃyw�k1�pfJgöÐ9hRkÙk8hRg1�9g¾Ä�k8h�f¯iÀq k¾Ä¯g¾Ç¾n�g8hWÇRf�ØuhWgmúBÄuxpË
kmnphRg8h�ijfug8h:f¯i�6¯sth�kÙ÷ëÏäoÎÆrÆroÎxyÍdH¢wpÄuÆÎoÎk ú-6y×

	%orxpÇ�h:fJwygls/fJgmväoÂq*Ç�hRx¢k8hRg8hWË2fuxBk8nyh�Ïäf�Ë�hRÆrÆÎorxyÍ�Ä¯x9Ë�xyfuk*fuxBk8nyh<qmhRÆrhWÇ�k8oÎfJx�fJg/k8nyh<Ë�hWØuhRÆrfuÃpÏ+hWx¢ktfui"Ä¯H¢wpÄ¯ÆroÚk ú
kmhEq k1�ÀoÚkäoÂq�kmnporq�kmhEq k�kmnpÄ¯k�sth�npÄSØJhBg8h�k8ÄuoÎxphWË¹Ä¯x9ËT�Hkmn%wpq<� 6�H¢wpÄ¯ÆroÚk ú-6@s*orÆÎÆtÐ�h�ÄJqmqmoÎÏäorÆrÄ¯kmhEË¹Äuq�k8nyhI6¯g8hWqmwyÆÚk�f¯i*kmnph
kmwpgmÐyoÂË�oÎk úBk8hWqÙkª6y×
îëk(oÂq(xyhEÇ�hWq8q8Ä¯g8úlkmf*xyfukmoÂÇ�hÀk8npÄ�k=k8nyhRg8hÀh�ù�oÂq k¾q(qÙhWØuhWg8ÄuÆ�f¯kmnphRg=k8hWqÙk8q=Ïäfug8hÀfug=ÆrhWq8q=g¾Ä¯ÃyoÂË:Ä¯xpË�g8hRÆrorÄuÐyÆrh Ô ø � 	i	�ÌC� � �w�

ÑWÓJÓyÑSÖCÐywyk*kmnyh:ijfJgmÏähRg*oÂqlfuÐ%Ø%orfuwpqmÆÎúäk8nyh�ÏäfJqÙköwpqmhWË=×
��f¢q k:f¯ilÄ¯w�k8nyfug¾q�Ä¯ÍJgmhWh<kmf@g8hWÇRfuÍuxpobaWh©k8npÄ�k:kmnphäÕpg8qÙk�i�ÄuÇ�k8fug�fuitË�hWÍug¾ÄuËyÄ¯kmorfux6fui�kmnphBÇ�fug8x�oÂq�kmnphBÄ¯org:Ëygmú%orxyÍ

kmhWÏäÃ9hWg8Ä¯kmwyg8h���kmnphRú6hWØuhRx�gmhEÇ�fuÏäÏähRx9Ë�Ï�Ä�ù�oÎÏ�ÄuÆ1k8hRÏäÃ�hRg¾Ä�kmwpgmhEq7ÄJÇRÇ�fJg8ËyoÎxyÍBkmf2kmnyhäË�hWqmorgmhEË�H¢wpÄ¯ÆroÚk úPz¿ø1Ì .N� � 	Ô ÑEÓ�9JÓJÖ��V�¿Ì/ø.ø(î�	ye Ô ÑWÓ�9yÑEÖCÇ�fux9qÙoÂË�hRg8orxyÍ�ÍuhWgmÏäorxpÄ�k8oÎfJx+Ø%oÂÄ¯ÐyorÆroÚk úäf¯i=s*nyhEÄ�klqÙhWhWËyqW×"Ê��öÌ/Ì�� � � Ô ÑWÓV3Y0JÖHÄJqmqmhRgmk8q<�JÄJq
ijfug*nph���k8f�npÄSØuh:fuÐ9qÙhWgmØJhWË�k8npÄ�k¿Ä�ÇRfug8x2slÄuqlÄuÆÎÆ=k8nyh�Ïäfug8h�ËyÄ¯Ï�Ä¯ÍJhWË�kmnpÄ¯köoÚköoÂq*Ïäfug8h:n%wyÏäorË�Ðyw�k7oÚköoÂq*xyhEÇ�hWq8q8Ä¯g8ú
kmf�g8hRÏäorxpË�kmnpÄ¯kCkmnph¿Ë�g8ú¢orxyÍ�Ë�wyg¾Ä�k8oÎfJx��JÄuxpË�kmnyhWgmhRijfug8htkmnyhönphWÄ�kChRù�Ã9f¢qÙwyg8h��uoÎxpÇRgmhEÄuqmhWq<��ijfug/Ä�q8Ä¯Ïäh*fJÐ-; hWÇ�kmorØuh��Js*oÚk8n
kmnph�oÎxyoÎkmoÂÄ¯Æ.Ãygmf�Ë�w9Ç�k*n%wyÏäorË�oÎk úu×
Ê"oÎx9Ä¯ÆrÆÎú��EoÎkÀÄ¯ÃyÃ�hWÄugmhEË:oÎx¢kmhWgmhEq k8oÎxpÍökmf7Ð9htÄ¯ÐyÆrhCk8f7qÙkmwpËyú:qmhRÃ9Ä¯g¾Ä�kmhWÆÎú7kmnph�orx-fpwyhWxpÇ�htf¯iyhEÄuÇ¾n�orÏ+Ã�fugmk8Äux¢k1Ø�Ä¯g8orÄuÐyÆrhWqWzH¢wpÄ¯ÆroÎk ú ½ �9k8oÎÏäh Â ��kmhWÏ+Ã�hRg¾Ä�k8wyg8h©f¯i�kmnyh+Íug¾Ä¯orx�Ã � �PÏäfuoÂqÙkmwyg8h�ÇRfux¢kmhWxJk:f¯iÀk8nyh+Íug¾Ä¯orx�É­�Pfux�k8nyhäË�hRÍJg8ÄJËyÄ�k8oÎfJx�f¯ikmnph�H¢wpÄ¯ÆroÎk úu×"îëk/oÂqCk8nyh¿orx¢kmhRg8hWqÙk�fui�k8nyh¿ÏähRkmnyf�Ë�fJÆÎfJÍuú©fui{�¿Ì/ø.ø(î�	ye}ÄuxpËg.N�NB
�tÌ Ô ÑWÓ�9V3¯Ö"w9qÙhEË+ijfugCk8nyh¿Ïäf�Ë�hWÆÎÆroÎxpÍ

f¯i�kmnph6ÍuhWgmÏäorxpÄ�k8oÎfJx¶Ø%oÂÄ¯ÐyorÆÎoÎk ú¶ËyhRÍug¾ÄuËpÄ�kmorfux}Ä¯xpË¶k8nyh6ÐpÄuv¢orxyÍu÷ëÄuÐyoÎÆroÎk ú¹f¯i�kmnyh6s*nphWÄ�k�ËywygmorxyÍ¹oÎk8qBËygmú%orxyÍp×�elnph
Ãyg8oÎx9Ç�orÃyÆÎh�Ä¯xpË�k8nyh©Ä¯ÃpÃyÆÎoÂÇRÄ¯kmorfux6Äugmh�ØJhRg8ú2qmoÎÏäÃyÆrhuzlÄ+kmnyorx6ÆÂÄSúuhWg Ô Ïäfuxyfu÷LÍJg8Äux%wyÆrÄug¾Ö/fuiHÃpgmf�Ë�wpÇ�k¿oÂqöhRx9Ç�ÆrfJqmhWË�oÎx6Äux
Ø�ÄuÇRwywyÏ+÷ëqmhWÄuÆÎhEËänyhRg8Ïäh�k8orÇ�qmÄJÇ¾nyh�k1�uk8nyoÂq/q8ÄuÇ¾nyhRk/oÂq/qmwyÐyÏäoÎkÙk8hWË�k8f+Ä<kmnyhWgmÏ�ÄuÆ�qÙkmg8hWq8q�Ä¯ktÇ�fJxpqÙk8Ä¯x¢ktÏ+fJorqÙkmwpgmh¿ÇRfux¢kmhWx¢k
Ð%ú�oÎÏäÏähRg¾qmoÎfJx©orx+Ä7stÄ¯kmhWgÙ÷ëÐpÄ�k8n(×1elnporq"Ïäh�k8nyf�Ë�ÄuÆÎÆrf�söq1kmf�ØSÄugmú�fJxyÆrú�fuxyhtÃpÄ¯g¾Ä¯ÏähRkmhRgHÄ�kCÄ¿kmorÏählqmorxpÇ�h/kmnyhlÃyg8f�Ë�wpÇ�k
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Ë�f%hWq¿xyf¯k�Ë�gmú��9ÄuxpË�i�ÄuÇRoÎÆroÚk¾Ä�k8hWq*k8nyhRg8h�ijfJgmh:k8nyh©ÄuxpÄ¯Ærú�qÙoÂq*f¯iHk8nyh©g8hWqmwyÆÎk8qW×L�7xyh©s*oÎÆrÆ.g8h�k¾Ä¯orx@kmnpÄ¯k¿oÚk¾q¿Ï�ÄuoÎx6Ë�hRijhWÇ�k¿orq
kmf+Ï�Ä¯vJh¿k8nyh:n¢ú%Ã�f¯k8nyhWqmorq/k8npÄ�k*ÃynyhWxyfuÏähWxpÄ�Äugmh�oÂË�hRx¢kmoÂÇRÄuÆ�÷ëÄ¯ktÆrhWÄJq ktijgmfJÏ�Ä�H¢wpÄuÆÎoÎk8Ä¯kmorØuh�Ã9fJoÎx¢k*f¯i1Ø¢orhRsl÷CË�wpgmorxyÍäÄ
kmnphRg8ÏäÄuÆ�qÙkmg8hWq8q/s*oÚk8n�fugts*oÎkmnyfJw�klËygmú%orxyÍp× � x%ú%stÄSú��JoÎklorq/kmnph�qmoÎÏäÃyÆrhWqÙk/slÄSú+kmf�fuÐ�k¾Ä¯orxBkmnph7xyhEÇ�hEqmq8Ä¯g8ú©v%xyf�s*ÆrhWË�ÍJh
ÐpÄJqÙoÂqtijfuglk8nyh�hWqÙk8ÄuÐyÆÎoÂqmnyÏähRx¢k*f¯i"kmnyh�Ïäf�Ë�hRÆL×
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{ elnyh¿g8hWqmwyÆÎk�f¯i=k8nyhök8hWqÙktoÂqCØJhRg8ú+qmhRxpqmoÎkmorØuh*k8f<kmnph¿g8hWqmÃ9hEÇ�k/fui.Ë�wyg¾Ä�k8oÎfJx�f¯i=kmnph¿Íug8orxpË�orxyÍX�Jkmnyh7h�ù%kmg¾ÄuÇ�kmorfuxBÄuxpËkmnyh�orÏäÏ+hWg8qmorfux@Ä�k�Ñ :�: Ä �7×
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GOOD
feable

transmission
high

absorbance 

BAD
high

transmission
feable

absorbance 

Proteins are 
coagulated

100
�

°C

Strong drying

Protei� ns ok

Moderat
�
e drying

eau
+
sel

Grinding then 
solubilization

much protein� s coagulated Dark s� olution

Notation scale 
for the turbidity test and its 

quality meaning
(%T and absorbance)

TURBIDITY TEST

100
�

°C

spectroph� otometry

water 
+ salt

Coagu� lation

few proteins 
solubilized

few proteins�  coagulated Clear s� olution

much protein� s solubilized

Coagu� lation

from 0�  to 15

from 16 to 40

from 4  1 to 55

from 5¡ 6 to 70

abov¢ e 70

Very good wet
 -milling quality

Good wet-m£ illing quality

Quite good we� t-milling quality

Weak wet-m£ illing quality

Bad wet-milling quality

above 0.8

from 0.8 to 0.4

from 0.4   to 0.26

from 0.26 to 0.15

from 0 to 0.15

Absorbance%¤ T

spectroph� otometry

Grinding then 
solubilization

Ê"oÎÍJwyg8h+ÑJ× 0pz � hRxyhWg8ÄuÆ=ÃygmorxpÇRoÎÃyÆrh:f¯i"kmnyh:k8wyg8ÐyorËyoÚk ú�kmhWqÙköÄ¯xpË@q8ÇRÄuÆÎhEq/fui"xpf¯k8Ä¯kmorfux@ÄuÇWÇ�fug¾Ë�orxyÍ�kmf�ø.Ì�.N� � 	 Ô ÑWÓ�9JÓJÖ�×

{ elnyh:gmhEqÙwyÆÎköf¯i1kmnyh:k8hWqÙköorqlØJhRg8ú�qmhRxpqmoÚk8oÎØJh�kmf+kmnyh�hl�BÇ�orhRxpÇRú�f¯i1kmnyh<ÇRf%fuÆroÎxyÍ�Ä¯iâkmhRg*orÏäÏähRg¾qÙorfux2kmf�Ñ :�: Ä �7×

� q k8wpË�ú Ô ø.Ìñ.
� � 	��=ÑEÓ�9 � ÖHnpÄJqtqmnyf�s*x�kmnpÄ¯ktoÎi.k8nyh�q k¾Ä¯xpËyÄug8Ë�Ë�hRØ%oÂÄ�kmorfux2f¯i(k8nyh:gmhWÃ9hRk8ÄuÐyoÎÆroÎk ú Ô fux2kmnph7g8hWqmwyÆÎkh�ù�Ãyg8hWq8qmhWË¹orx¥k8g8ÄuxpqÙÏäoÎkÙk8hWË¶ÆÎorÍun¢käÃ9hWg8ÇRhRx¢k8ÄuÍuhEÖ<orq+xyfuk+Ð9ÄuË Ô Ð9hRk s/hWhRx : × 2ÒÄuxpË½ÑJ×�3�Ã9fJoÎx¢k8q�ijfJgäÄux¥h�ù�Ã�hRg8oÎhWxpÇ�hEË
fuÃ�hRg¾Ä�k8fug�Ö��Hk8nyh�q k¾Ä¯xpËyÄug8ËªË�hRØ%oÂÄ�kmorfux¶f¯i�gmhWÃygmf�Ë�w9Ç�orÐyoÎÆroÎk úÅoÂqäÃ�f¢fJg Ô Ñ�kmf¿86Ã�fuorx¢k8qäÄuÇWÇ�fug¾Ë�orxyÍ6k8fÒÆÂÄ¯Ð�fug¾Ä�k8fug8oÎhEq8Ö�×
elnpÄ¯klÏähEÄ¯xpq/kmn9Ä�klÕpxpË�orxyÍ@Ñ : Ã9fJoÎx¢k¾q*Ë�o!�PhRg8hRx9Ç�h�oÎx�gmhEqÙwpÆÚk¾q/fui.k8nyh�kmhWqÙklijfug*Ä+qmÄuÏ+h�q8Ä¯ÏäÃyÆrh��%fux�Ä : ÷¾Ñ :�: qmÇWÄ¯Ærh��%orqxyfuk¿Ä¯Ð�hRg8g8ÄuxJkE×CelnyoÂq¿ÇRÄux2hWxpËT�9s*nyhRx�kmnph<gmhEqÙwpÆÚköoÂq*h�ù�Ãyg8hWq8qmhWË2oÎx�Ä¯Ð9qÙfJgmÐpÄuxpÇ�h:wyxpoÚk¾ql��k8fBÄäØuhWgmúBnpoÎÍJn�Ã�hRg¾Ç�hWx¢k8Ä¯ÍJh
f¯iHhRg8g8fug Ô sthWÄ¯vàHJw9Ä¯ÆroÚk úyÖ�×
ÊywpgÙk8nyhRg8Ïäfug8h��=ø � 	i	�Ì�� � � Ô ÑEÓuÓyÑSÖ*fJÐpqÙhWgmØJhWq¿kmnpÄ¯k<�(s*nphRx6k8nyh+kmhEq k�orxpË�oÂÇRÄ�k8hWq:Ä2ÐpÄuËÈH¢wpÄ¯ÆroÚk ú��=oÎxµÄ�ÇRÄuqmh©fJx

k stfX�SkmnphöqmÄuÏ+ÃpÆÎhtÃyg8hWqmhRx¢k8qHÄ�Íuf%f�Ë<sth�km÷LÏäorÆÎÆroÎxpÍ
H¢wpÄuÆÎoÎk ú©Ä¯ÆrÏäfJqÙkHÄuÆÎslÄSú�q1ÇRfux�Õ9gmÏähWË©Ð%ú�kmnyhtk8hWqÙkCf¯i9qmhWË�orÏähRx¢k8Ä¯kmorfux(×�/fux%ØJhRg¾qÙhWÆÎú��%Ääq8Ä¯ÏäÃyÆrh�ijfuwyxpË�ÍJf¢f�Ë2Ð%ú�kmnyh:k8hWqÙkögmhEÄ¯ÆrÆÎú�orqlorx�Ó : n_f¯i"ÇWÄuqmhWqW×
îõx2ÇRfuÏäÏähRg¾Ç�oÂÄ¯Æ9kmg¾Ä¯xpq8ÄuÇ�kmorfuxpq�ÐpÄuqmhWË�fux�k8nyh�kmwyg8ÐyoÂË�oÎk úäkmhWqÙk<�%k8nyh�ÐywyúuhWgtqmhRhWÏ�q�k8f�Ð�h7kmnyhWgmhRijfug8h7Ïäfug8höi�ÄSØJfug8hWË

kmn9Ä¯x�kmnyh<q8Ä¯ÆrhWqmÏ�Ä¯x(×
îëk*orq¿Ë�h�ÕpxpoÚk8hRÆrú2Ä+g8ÄuÃyoÂËBk8hWqÙk¿Ä¯xpË�xyfuk*Ä�Õpxph<Ç¾nyhRÏäoÂÇRÄ¯Æ(ÄuxpÄ¯Ærú�qÙoÂqW×

�P���*��¥ ¦¨§ çj���X� � �{�C�U�R��ç��i� �U�L�����

elnyh�hRù%Ã�hRg8orÏ+hWx¢k8Ä¯Æ�Ãygmfukmf�Ç�fJÆCoÂq<ÄuËyÄuÃ�kmhEËÒijgmfJÏïk8nyhBÏäh�k8nyf�ËµwpqÙhEËÅÐ¢úÚ�¿Ì/ø.ø.î�	�e�ÄuxpËÚ.N�
Bc�tÌ�Ä�k � Ê��L���
orxÒÌCxpÍuÆÂÄ¯xpËT�9ijfug¿kmnyhäqÙkmwpË�ú�fuiÀkmnyh+ÍuhWgmÏäorxpÄ�k8oÎfJx�Ø%orÄuÐyoÎÆroÎk ú@ËyhRÍug¾ÄuËpÄ�kmorfux�ÄuxpË@kmnph�ÐpÄuv%oÎxyÍhH¢wpÄ¯ÆroÚk ú�f¯i�kmnyh�s*nyhWÄ¯k
Ë�wyg8orxyÍäoÚk¾qöË�g8ú¢orxyÍ9×
elnyh<hRù�Ã9hWgmorÏähRx¢k8ÄuÆ1Ãyg8orxpÇ�orÃyÆrh<orq�q8Ç¾nyhRÏ�Ä�k8obaWhWË@fJx�kmnyh©ÕpÍuwpgmhBÑJ× 59×�	�ÄuÇ¾nph�k8q¿oÎx6kmnyorx�ÃyÆÂÄuqÙkmoÂÇ<Äugmh�Õ9ÆÎÆrhWË�s*oÎkmnÒÄ

kmnpoÎxµÆÂÄSúuhRg:fuilÄuÃyÃyg8fSù%orÏ�Ä�k8hRÆrú�2 : Í@f¯ils*nyfuÆrh�Ç�fug8xÅÍug¾Ä¯orxpq�s*oÚk8n¹v¢xpf�s*xÒÏäfuoÂqÙkmwyg8h�Ç�fux¢k8hRx¢kjÉ!ÄuxpËÚHJw9Ä¯ÆroÚk ú ½$©Ô g8hWqmwyÆÎk�fuiÀkmnyh�kmwpgmÐyoÂË�oÎk ú@kmhEq k�h�ù�Ãyg8hWq8qÙhEË�oÎxÅÄ¯Ðpqmfug8ÐpÄuxpÇ�h�wyxpoÚk¾q8Ö�×w	�ÄuÇ¾nyhRk8q�Ä¯g8h�kmnphRx�Ø�ÄJÇ�wywyÏdqmhWÄuÆÎhEËT��oÎÏäÏähRg¾qÙhEË
orx�ÄBÐpÄuoÎxy÷LÏ�Ä¯g8orh<stÄ¯kmhWg¿ÐpÄ¯kmn Ô Ç�fux¢k8gmfJÆÎÆrhWË@k8hRÏäÃ�hRg¾Ä�kmwpgmhSÖöË�wyg8orxyÍ�Ä�Ëywyg8Ä¯kmorfux Â ×j�7xyh�ÇRf%fuÆÂq*kmnph+q8ÄuÇ¾nyhRk¿s*nyhWx�oÎk
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Vacuum sealed bags
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Homogeneization

Ê"orÍuwyg8häÑu× 5pzÀÈCg8orxpÇ�orÃyÆrh�fui"Äux2hRù%Ã�hRg8orÏ+hWx¢kW×

h�ù�oÎk8q�ijgmfJÏ k8nyh¿Ð9Ä¯orx�÷LÏ�Äugmorh*kmnphRxBfJxyh7ÇRfuxpË�oÎkmorfux9qÀkmnph¿Íug¾Ä¯orxäkmf�Ä<ÏäfuoÂq k8wyg8h¿Ç�fJxJk8hRx¢k/ÇRÆÎf¢qÙh*k8f : ×ÎÑ43 Ô xyhEÇ�hWq8q8Ä¯g8ú©ijfJgkmnph<Ä¯xpÄuÆÎú�qmorq¾Ö/Ð9hRijfug8h7k8fäÏ+hEÄuqmwyg8h�oÎk8q�HJw9Ä¯ÆroÚk ú ½$² ×
elnyh�ÏäfuoÂqÙkmwyg8hBÇ�fJxJk8hRx¢kjÉ f¯itkmnyhBÍJg8ÄuoÎxÅoÂq�ÏähWÄuqmwyg8hWËT�1oÎxµi�ÄJÇ�k1�1Ð�h�ijfJgmhBÄuxpËµÄ�iâkmhWg�kmnph�oÎÏäÏähRg¾qÙorfux¹qmf6Äuq�k8f

ØuhWgmoÎijú�k8nyh<Ä¯ÐpqmhRx9Ç�h:f¯iHË�gmú%orxyÍ�Ë�wyg8oÎxpÍ�k8nyh�h�ù�Ã�hRg8oÎhWxpÇ�hJ×
� xÅh�ù�Ã�hRg8oÎÏähWxJk<s*oÎkmn¹Ä2kmnphRg8Ï+f�ÇRfuwyÃyÆrhäÃyÆÂÄuÇ�hEËÒÄ¯k:kmnyhBÇRhRx¢kmhWg�f¯itÄ�ÍJg8ÄuoÎx��.oÚk¾qÙhWÆÚi*qÙoÎkmw9Ä�kmhEËÒÄ¯k:kmnyhBÇRhRx¢kmhWg�f¯i

kmnph�q8ÄuÇ¾nyhRk<�¢npÄuq/Ä¯ÆrÆÎf�sthWË+k8f©fJÐpqÙhWgmØJhlkmnyh7kmnphRg8ÏäÄuÆ9h1H¢wyoÎÆrorÐygmorwyÏ_f¯i=k8nyh�Íug¾Ä¯orx�oÎxBÆrhWq8q�kmnpÄuxà8�Ïäorx¢wykmhWqtË�hEqÙÃyoÎkmh7kmnph
Ãyg8hWqmhRxpÇRh*f¯i(Ä¯orgCorx�kmnph¿qmÄJÇ¾nyh�k Ô ÐpÄuË�kmorÍun¢kmxyhEqmq�ÇRÄ¯w9qÙhEËäÐ¢ú©kmnyh7ÃpÄuq8q8Ä¯Íuhlfui�k8nyh*k8nyhRg8Ïäf%ÇRfuwyÃpÆÎhöorxäkmnph¿qmÄJÇ¾nyh�k�Ö�× % h
npÄSØJh�k8nyhRg8h�ijfJgmhlÄuq8qÙorÏäoÎÆÂÄ�k8hWËT�uÐ¢ú<kmnyh*Ç�fJx¢kmorx¢w9Ä�kmorfux{��kmnyhtk8hRÏäÃ9hWg8Ä¯kmwyg8hNÃ � f¯i�kmnyhlÍug¾Ä¯orx<k8f�kmnpÄ¯kCf¯ipk8nyhlÐpÄ¯orx�÷ëÏ�Ä¯g8oÎhJ×
îõx2ÇRfuÆrÆrÄuÐ9fJg8Ä¯kmorfux�s*oÎkmn2kmnyh�qÙk8Ä¯kmoÂq k8orÇWÄ¯ÆPqÙhWgmØ%oÂÇ�h�f¯i(k8nyh7î e��tÊ
��sth7n9ÄuË�Äux¢kmoÂÇ�orÃpÄ�k8hWË�k8f�w9qÙhc0�q8ÄuÇ¾nph�k8q�ijfuglhEÄuÇ¾n

Ç�wpgmØJh¿Ã�fuorxJkEz?; wpq köÇRfuÏäÃyg8fuÏäorqmh¿Ð�h�k sthRhWx2Ë�orÏäoÎx%w�k8oÎfJx�fui.xyfuoÂqmhWq Ô hRù%Ã�hRg8orÏ+hWx¢k8Ä¯ÆA�%xpÄ�k8wyg¾Ä¯ÆâÖCÄ¯x9ËBÆroÎÏäoÎk8Ä�k8oÎfJx2fui(kmnph
x%wyÏ©Ð�hRgtf¯i1h�ù�Ã9hWgmorÏähRx¢k8qW×Hîõx�i�ÄuÇ�k<��qmhRhRorxyÍ©kmnyh�f�ØuhWgmÆrfJÄJË�fui(s/fJgmv��¢s/h7npÄSØuh7Ë�fuxyh�oÎktfJxyÆÎú+ijfJgtqmfuÏäh7ÇRwyg8Øuh��%Ë�wyg8orxyÍ
kmnph�h�ù�ÃyÆrfug¾Ä�kmfJgmúäÃyn9Äuqmh+×
�P���*��³ ´ å�� ���m�����R��� �T�����-���

elnyh:ÃpÄug8ÄuÏ+hRkmhWglÄJË�; wpqÙkmÏähRx¢könpÄJqlÐ9hWhRx@g8hWÄ¯ÆroeaRhWË2s*oÎkmn�Ä¯x@Ä¯ÆrÍufJgmoÎkmnyÏ�Ç�fuÏ�ÐyorxyoÎxpÍäqmwpÇWÇ�hWq8qmoÎØJhRÆrú�Ï+hRkmnyf�ËyqWz
{ � ø(î ÌC�
�
� Ô � � Ì����NB � B7ø�ec�(ÑWÓ�9�2¢Ö��
{ � f%fuvJh(µð�uhWhRØuhEq Ô ø1Ì�.lÌ��Hec�=ÑWÓJÓyÑSÖ��
{ 	%oÎÏäÃyÆrh Ô ø1Ì�.lÌ��Hec�=ÑEÓuÓyÑSÖ�×
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EGF·¶ ¸º¹ QÈp�v I � p ���YO L y»�Y¼IxIr
�P���*��� ½ �iå �L���o�g�����Í�i��� � ç����i�R� �T�-���

.túªorÏäÏ+hWg8qmorxyÍX�lorx¸kmnyh6Ð9Ä¯orx�÷LÏ�Äugmorh��lqÙf¹Ï�wpÇ¾n½q8ÄuÇ¾nyhRk8q+kmn9Ä�kBijg8fuÏ Ë�hWqmorgmhEË¶hRù�Ã9hWgmorÏähRx¢k8ÄuÆöÃ9fJoÎx¢k¾q�Ä¯x9Ë¶Ð%ú
ÃywyÆrÆroÎxyÍ©kmnyhWÏ�hWÄJÇ¾n�Ä�klÄ<ÍuorØuhWxäkmorÏäh��%fuxyh�ÇRÄuxBÃyÆrf¯ktkmnyh�Ç�fug8x�Ë�hWÍug¾ÄuËyÄ¯kmorfuxäv%oÎxph�kmoÂÇ7ÍuorØuhRxäk8nyh7kmhRÏäÃ�hRg¾Ä�k8wygmhJ×R�7xph
npÄJqlkmn%wpq*g8hRÃpgmhEqÙhWxJk8hWË�kmnyh©v¢orxyhRkmoÂÇRqlk8fBÆÎf�s£Ä¯xpË�nyorÍun@k8hRÏäÃ�hRg¾Ä�kmwpgmhEq Ô ÕpÍJwygmhEq�Ñu×�8äÄ¯x9ËÒÑJ× 2¢Ö�×
�7xph�fuÐpqmhRg8ØuhEqtkmnpÄ¯k
ijfugtk8nyh�Ä¯Ðpqmfug8ÐpÄ¯x9Ç�höorx�ijhRg8orfugtkmf : × : 8 Ô oL× hJ×CÓ�8�n�fui.k8g8ÄuxpqÙÏäoÂqmqmorfux9ÖÀkmnyh:h�ù�Ã�hRg8oÎÏähWxJk¾Ä¯Æ=Ç�wpgmØJh¿oÂqlØuhRg8úäxyfuoÂqmúBÄ¯xpË�f¯i
Ë�ob�BÇ�wyÆÎköoÎx¢k8hRg8ÃygmhRk8Ä¯kmorfux(×ÀelnyoÂq*oÂqlÃygmfJÐpÄ¯ÐpÆÎú�Ëywyh:kmf+kmnph<qÙÃ�hWÇ�kmg8fuÃynyfukmfJÏ+hRkmg8orÇ7ÏähWÄJqÙwyg8hu×
îõx¹i�ÄJÇ�k<�Hk8nyoÂq�H¢wpÄuÆÎoÎk úÅËyfuÏ�Ä¯orxº¾ : � : × : 8À¿/g8hRÃyg8hWqmhRx¢k8q<ØuhRg8úµËyÄ¯Ï�Ä¯ÍJhWËµÍJg8ÄuoÎxpq�kmnpÄ¯k©kmnph�k8hWqÙk�oÂq©v%xyf�s*xµk8f�Ð�h

wyxpÄuÐyÆrh:kmf�Ë�oÂqmÇRgmorÏäoÎxpÄ¯kmhJ×"îëk¿Ëyf¢hEq*xyfuklÃpgmhEqÙhWxJklk8nyhRg8h�ijfJgmh:Ãyg¾ÄuÇ�kmoÂÇRÄ¯ÆPorx¢kmhRg8hWqÙkW×

200Á 00100Á 000Á0Á0.1

0.2

0.3

0.4

0.5

t (
Â
s)

A
b

so
rb

aÃ n
ce

 Q

T=50°C, X=0.370

T=60°C, X in [Ä 0.428 , 0.538]
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T=100°C,ø  X=0.163

T=80°C, X=0.162

ÅÇÆpÈ`É�ÊåËäÍJ× ç�ÐYÑïÉ�ÒéÔpÆpÖØ×ÝÙ�Ë�ÈéÊ·ÒéÙ�ÒÀÖåÆÕÚéÛùÜïÆÕÛ�Ë�ÖåÆñß�àmÒqÖ-î�ÆpÈ`îÝÖÌË�âäãúË�Ê·ÒÀÖåÉ�ÊåËJ×
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R à�Ú*ÖÌî�ÒÀÖfÖåî�ËeÖåË1â�ãúË�Ê·ÒÀÖÌÉ�ÊÌËeÚqðÞÖÌî�Ë/È`ÊÌÒéÆpÛ,ÊÌË�â+ÒqÆÕÛ�à»ÆpÛ�ð�Ë1ÊåÆÕÚéÊ»ÖåÚ,Îqè`ê ë#í�ÖÌî�Ë/Ù�Ë�ÈéÊ·ÒéÙ�ÒÀÖåÆÕÚéÛ$ÊÌË�â+ÒéÆpÛ�à»ÆpâäãúË�Ê·ß�Ë1ã�ÖåÆSE�ÔÕËÖåÚ�Öåî�ËRàÌß�ÒéÔpË,ÚéðÇÒ+Ù�ÊÌ×ÞÆpÛ�È ÖåÆÕâäËéí
R æ�EúÚ�ØéËäÍ1è`è`ê�ë#í�ã�ÊåÚ+E�ÔpË1â+à-Úqðfã�ÊÌÒ`ß~ÖåÆñß�ÒéÔ�ÚéÊ·Ù�Ë�Ê-ã�ÊÌËRØ`Ë�ÛïÖ-ÖåÚäÚTEÓà�Ë1ÊmØ`Ë(Ù�ÆJIóË�ÊÌË�Û�ß�Ë1à-ÚqðPÑïÉ�ÒqÔÕÆpÖØ×u×
UMË ÒéàåÉ�ÊåË à$ÚéÛ ÆÕÛ�Ù�ÉÓàØÖÌÊåÆñÒqÔ-Ù�ÊÌ×éË�Ê·à$ÔÕË1ÙVEÞ× Öåî�ËXW7D ë|Å î�ÒSØéË�àåî�ÚÀá*Û ÖåîÓÒÀÖGÖÌî�Ë�ÖÌË�âäãúË�Ê·ÒÀÖåÉ�ÊåË�ÚéðmÈéÊ·ÒqÆÕÛ�à1ífÆÕÛ Öåî�Ëß�Ú`É�Ê·à�ËäÚqð-ÖÌî�Ë�ÆÕÊ Ù�ÊÌ×ÞÆpÛ�È�í.ØÀÒéÊåÆÕË1à$Ë àåàåË�ÛïÖÌÆÕÒéÔpÔÕ×YEúË�ÖØá|Ë�Ë�ÛbÎéè�ÒqÛ�Ù-Mqè`ê1ë#íÇà�Ë1Û�àåÆ!ÖÌÆÎØ`Ë[Z�ÚéÛ�Ë+Úqð|Öåî�Ëùß�É�Ê8ØéËu×XW Ö Òqã�ãÓË ÒqÊ·àÖåî�Ë�ÊÌË�ð�ÚéÊÌË ß�ÔpË ÒqÊÌÔp×ÝÖåîÓÒÀÖ,ËRØéË1Û àåâ+ÒqÔÕÔfË1ÊåÊÌÚéÊ·àmÆÕÛMÖåî�Ë�Ë àØÖÌÆpâ+ÒqÖåÆÕÚéÛ=ÚéðoÖåî�Ë�ÈéÊ·ÒqÆÕÛ�ÖåË1âäãÓË1ÊÌÒqÖåÉ�ÊÌË ÊÌËRØ`Ë�Ê\EÓË1ÊÌÒqÖåËRà�ÖåÊÌÚéÛ�È`Ôp×ÆÕÛÝÖÌî�ËRÑïÉ�ÒqÔÕÆpÖØ×�ã�ÊÌË1Ù�Æñß~ÖÌÆpÚ`Û(×
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t=3600 s, X=0.400, Qø=0.86

ÅÇÆpÈ`É�ÊÌË ÍJ×_M�ÐXW Û�`ÓÉ�Ë�Û�ß�Ë�Úqð ÖÌî�Ë¨ÖåË1â�ãúË�Ê·ÒÀÖÌÉ�ÊÌË¨Úéð ÖÌî�ËaE�ÒÀÖÌî�Ú`ÛbÖÌî�ËbK�Û�ÒqÔmÑïÉ�ÒéÔpÆpÖØ× Úqð#Öåî�Ë=ß�ÚéÊÌÛ�Òqð ÖåË�Ê�Í�î�Ú`É�ÊäÚqðÆÕâ�âäË1ÊÌàåÆpÚ`Û(×
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t=3600 s,ø  T=50°C, 

Qø=0.73

ÅÇÆpÈ`É�ÊÌËMÍu× j�Ð�W Û�`�É�Ë�Û�ß�Ë�Úqð|Öåî�Ëùâ�Ú`ÆÕà�ÖåÉ�ÊåË+ß�Ú`ÛïÖåË�ÛïÖRÚéð-È`ÊÌÒéÆpÛÓà#Ú`Û Öåî�Ë[KÓÛ�ÒqÔeÑïÉ�ÒéÔpÆpÖØ× Úéð/ÖÌî�Ëùß�ÚéÊÌÛ Òqð ÖåË1Ê�Íäî�ÚéÉ�ÊGÚqðÆÕâ�âäË1ÊÌàåÆpÚ`ÛùÖÌÚ�Îqè`êìë7×
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G|×Ýß�ÚéÛ�Ù�ÆpÖåÆÕÚéÛ�ÆpÛ�ÈÝÒ+î�ÚéâäÚ`ÈéË�Û�Ë�ÚéÉÓà*ß�ÚéÊÌÛ=àåî�ÒqÊÌË,ÖåÚùàåËRØ`Ë�Ê·ÒqÔ�âäÚéÆñà�ÖåÉ�ÊÌËGß�Ú`ÛïÖåË�ÛïÖ·àmÒqÛ�ÙaEÞ×¨ÆpâäâäË�Ê·àåÆpÛ�ÈùË1Òéß·îMß�ÚéÊfHÊÌË1àåãÓÚ`Û�Ù�ÆÕÛ�È�àÌÒéß·î�Ë�ÖÌà|ÆÕÛ¨Ò�àÌÒqâäË�EÓÒqÆÕÛ�H â+ÒéÊåÆÕË(Ù�É�ÊåÆÕÛ�È�ÚéÛ�Ë(î�Ú`É�Ê1í�Ú`Û�Ë(ÚTE�Ö·ÒqÆÕÛ�à-ß�É�Ê8ØéË à/Úéð�K�È`É�ÊåË à(Íu× j ÒéÛ�Ù ÍJ× kp×Ol#Û�ËÛ�ÚéÖåÆñß�Ë1à#ÖÌî�ÒÀÖ(Öåî�Ë1×Mã�ÊÌË1àåË�ÛïÖ1EúÚqÖÌî ÒÝã�ÒqÊ·ÒmEúÚéÔÕÆñßRà�îÓÒqãúË á*ÆpÖåî�Ú`É�ÖRÒqÛÞ×éÚ`Û�ËnEúË�ÆÕÛ�È�ÒmE�ÔÕËGÖÌÚ¨ß�ÚéÛ�KÓÊåâ Öåî�Ë�ã�ÊåË à�Ë1Û�ß�Ë ÚqðÒqÛ¨ËQPÞÖÌÊåË1âGÉ�â ÒÀÖmèy×ÏÎ ÜïÈäÚéðfá-ÒÀÖåË1Ê�EÞ×�ÜÞÈ�ÚéðYÙ�Êå×�â+ÒqÖ�ÖåË1ÊW×
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ÅÇÆpÈ`É�ÊÌËMÍu× k�Ð�W Û�`�É�Ë�Û�ß�Ë�Úqð|Öåî�Ëùâ�Ú`ÆÕà�ÖåÉ�ÊåË+ß�Ú`ÛïÖåË�ÛïÖRÚéð-È`ÊÌÒéÆpÛÓà#Ú`Û Öåî�Ë[KÓÛ�ÒqÔeÑïÉ�ÒéÔpÆpÖØ× Úéð/ÖÌî�Ëùß�ÚéÊÌÛ Òqð ÖåË1Ê�Íäî�ÚéÉ�ÊGÚqðÆÕâ�âäË1ÊÌàåÆpÚ`Û¨ÒqÖ�MÀè`êìë7×

W Ûäð&Òéß�Ö1íÞÙ�É�ÊÌÆpÛ�È,Öåî�Ë ÖØá/Ú$×`Ë1ÒqÊ·àYÚqðóÖÌî�ÆÕà|à�ÖåÉ�Ù�×`íéÖÌî�Ë Ù�ÊÌ×ÞÛ�Ë1àÌàoîÓÒéàPã�ÊÌËRØ`Ë�ÛïÖåË Ù ÖåÚGà�ÖåÉ�Ù�×GÖÌî�Ë#Ù�Ë1ÈéÊ·ÒéÙ�ÒqÖåÆÕÚéÛ�Úqð=ØéË1Êå×îÞÉ�âäÆÕÙ ß�ÚéÊÌÛ(×�U=ÚéÊÌË�Ú�ØéË1ÊmÆpÖ#Æñà ã�Ê·Òéß�ÖåÆñß�ÒéÔpÔÕ×ÝÆÕâäãÓÚïàåàåÆSE�ÔpËGÖåÚ�îÓÒSØéËGÒùÊåË1á/Ë�Ö�ÖåË ÙMß�Ú`ÊåÛ=ÒqÖ(Ò�âäÚ`ÆÕà�ÖåÉ�ÊÌËGß�ÚéÛïÖåË1Û`Ö(î�ÆÕÈéî�Ë1ÊÖåîÓÒqÛMèy× çGá*ÆpÖåî�ÚéÉ�Ö�EúË�ÆÕÛ�ÈäÊÌÚïÚéðfÆÕÛMà�É�Êåð&Òéß�Ëu×
ûPü�ý*ürq st�3�vu�dfi����we+�������x��
X�������O����������e
Å�ÊÌÚéâ ã�ÊÌË1ß�Ë Ù�ÆÕÛ�È-ÊåË à�É�ÔpÖÌà1íìà�ÚmÒ`àóÖåÚmÒéÔpÔÕÚÀá Ò-ÛÞÉ�âäË1ÊåÆñß�ÒéÔqÒéÙyFØÉ�à�ÖåâäË1Û`ÖfÚqðÞÖåî�ËPâäÚ�Ù�Ë1Ô�íÀÒ*àåË�ÊÌÆpË à�ÚqðÞËQP�ãúË�ÊÌÆpâäË�ÛïÖ·ÒÀÖåÆÕÚéÛÓàî�Ò`à�EúË�Ë1Û ÊÌË1ÒqÔÕÆSZ�Ë1ÙMÖåÚ�ß�Ú�ØéË1Ê ÆÕÛ=ÖÌî�ËzEúË1à�Ö,ãÓÚïàåàåÆJE�ÔpË�â+ÒqÛ�Û�Ë1Ê ÖÌî�Ë ð�É�Û�ß~ÖÌÆpÚ`Û�ÆÕÛ�È¨Ù�Úéâ+ÒqÆÕÛ=Úqð|Ù�Êå×`Ë�Ê·àR×L{#É�ËGÖÌÚÝâ+ÒéÛï×ã�Ê·Òéß�ÖåÆñß�ÒqÔ ÒéÛ�Ù¨ß�ÔÕÆpâ+ÒÀÖÌÆÕß1ÒqÔ�|&Ë1àåãÓË ß�ÆñÒqÔÕÔp×�}-ß�Ú`Û�à�ÖåÊ·ÒqÆÕÛ`Ö·à�íÞÛ�ÚäË@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖÌÒqÔ Ù�Ë1àåÆpÈ`Û�ß�ÚéÉ�ÔñÙXEÓË$É�àåË1Ù(×
l#Û Öåî�Ë�K�ÈéÉ�ÊÌËMÍu×ÕÍ1è¨ÖÌî�ÒÀÖ ÊåË1ÈéÊÌÚéÉ�ã�à,ÒMîÞÉ�ÛÓÙ�ÊåË Ù Úqð*ËQP�ãúË�ÊÌÆpË1Û�ß�Ë à�ífÚéÛ�Ë[KÓÛ�Ù�àRÊÌË1àåÉ�ÔpÖÌà$Úéð C ã�ÊåË ß�Ë Ù�ÆpÛ�ÈMËQIóË1ß~Ö·à�íÆÕÛ Ò�ß�Úéâ9E�ÆpÛ�Ë Ù âäÒéÛ�Û�Ë1ÊW×�D-î�Æñà$È`ÊÌÒéã�î ÊÌË�ã�ÊÌË1àåË�ÛïÖ·à(Öåî�Ë+ÆÕÛ�`�É�Ë1Û�ß�Ë+Úéð/ÖÌî�ËäÖåË1âäãÓË1ÊÌÒqÖåÉ�ÊÌËäÚqð|Öåî�Ë[E�ÒqÖåîV~ ÒqÛ�Ù Öåî�ËâäÚéÆñàØÖÌÉ�ÊÌËRß�ÚéÛïÖÌË�ÛïÖ*ÚqðYÈéÊ·ÒqÆÕÛ�à0� ÚéÛ¨Öåî�Ë1ÆpÊ�K�Û�ÒqÔfÑ`ÉÓÒqÔÕÆ!ÖØ×a�n�äÒÀð ÖÌË�ÊmÆÕâäâ�Ë1ÊÌàåÆÕÚéÛ�Úqð-Í$î�ÚéÉ�Ên|��L�<ØÀÒéÊåÆñÒmE�ÔÕË$Òéß1ß�ÚéÊ·Ù�ÆÕÛ�ÈÖåÚÝËQP�ãúË�ÊÌÆpâäË�ÛïÖ·à\}�×�W Ö,Òqã�ãúË1ÒéÊÌà#ß�ÔÕË1ÒqÊÌÔÕ×ùÖÌî�ÒÀÖn�n�ùÆÕà(ÒqÔÕÔ»ÖÌî�Ë�â�Ú`ÊåËGÔpÚÀá ÖåîÓÒÀÖ(ÖåË�âäãúË�Ê·ÒÀÖÌÉ�ÊåË�ÒqÛ�Ù=â�Ú`ÆÕà�ÖåÉ�ÊåËGß�ÚéÛïÖåË1ÛïÖÒqÊÌË,î�ÆÕÈéî(×

�9��� � �������-���L�4�a���O�������0�����������@�1���Q�?�a�

� Ë$ãÓÚïà�Ë(Öåî�Ë,ð�ÚéÔÕÔpÚÀá*ÆÕÛ�ÈäÒéàÌà�É�âäã�ÖÌÆpÚ`Û�à1Ð
R ã�î�Ë�Û�ÚéâäË�Û�ÒRÊåË1ÔÕÒqÖåÆrØéËmÖÌÚRÖÌî�Ë#Ù�Ë1ÈéÊ·ÒéÙ�ÒqÖåÆÕÚéÛ+Úéð�Öåî�Ë,ÑïÉ�ÒqÔÕÆ!ÖØ×+ÒéÊåËmÆñÙ�Ë1Û`ÖÌÆÕß1ÒqÔ í�ÒÀÖ/ÔÕË1Ò`àØÖ-ÑïÉ�ÒqÔÕÆ!Ö·ÒÀÖÌÆÎØ`Ë�ÔÕ×éí`Öåî�ÒqÖeÖåî�Ë�ÊÌËÆÕà*Ù�ÊÌ×ÞÆpÛ�È�Ú`Ê*Û�ÚqÖ í
R Öåî�Ë�Ù�Ë�È`ÊÌÒ`Ù�ÒÀÖÌÆpÚ`Û ÚqðmÖÌî�ËÝá|Ë�ÖfH âäÆÕÔpÔÕÆÕÛ�È ÑïÉ�ÒéÔpÆpÖØ× ÆÕàäÒéàÌàåÉ�âäË1Ù ÖÌÚ�EúË¨Ò É�Û�ÆñÑïÉ�Ë¨ß·î�Ë�âäÆÕß1ÒqÔ|ÊåË Òéß�ÖåÆÕÚéÛ á*ÆpÖåî�ÒéÛÆpÛïÖåË1ÈéË1Ê|Ú`ÊÌÙ�Ë�Ê í
R Öåî�Ë$È`ÊÌÒéÆpÛÝâ�Ú`ÆÕà�ÖåÉ�ÊåË$ß�Ú`ÛïÖåË�ÛïÖ*Æñàmß�Ú`Û�àØÖ·ÒqÛïÖ-ÆpÛ¨Öåî�ËRß�ÚéÉ�ÊÌàåË,Úqð»ÖÌî�Ë$ËQP�ãúË�ÊÌÆpâäË1Û`Ö í
R Öåî�ËäÖÌÆpâäË+Úqð|Öåî�Ë+ÈéÊ·ÒqÆÕÛ î�Ë ÒÀÖÌÆpÛ�È�ÆÕÛ Öåî�Ë[EúË�È`ÆpÛ�Û�ÆpÛ�ÈMÚéð/ÖÌî�Ë+ÆÕâ�âäË1ÊÌàåÆpÚ`Û Æñà$Û�Ë1ÈéÔÕÆpÈ`ÆJE�ÔpË�|&ß�ÚéÛ�à�ÖÌÒéÛïÖn~��ùÆpÛ Öåî�Ëß�ÚéÉ�ÊÌàåË ÖÌî�Ë$ËQP�ãúË�ÊÌÆpâäË1Û`ÖmÒéÛ�Ù¨Ë1ÑïÉ�ÒqÔóÖÌÚ�Öåî�ËRß�ÚéÛïÖåÊÌÚéÔÕÔpË Ù�ÖÌË�âäãúË�Ê·ÒÀÖåÉ�ÊåË,ÚqðÇÖåî�Ë1EÓÒÀÖåî�}~í
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ÅÇÆpÈ`É�ÊÌË=ÍT«ÕÍ1è�ÐnW Û�`�É�Ë1Û�ß�ËÝÚqð-Öåî�ËùâäÚéÆñàØÖÌÉ�ÊÌË�ß�ÚéÛïÖÌË�ÛïÖGÚqð*È`ÊÌÒéÆpÛ�àGÒqÛ�Ù ÖÌî�Ë�ÖÌË�âäãÓË1ÊÌÒqÖåÉ�ÊÌË�Úéð|ÖÌî�Ë�E�ÒqÖåî Ú`Û Öåî�Ë�K�Û�ÒqÔÑïÉ�ÒqÔÕÆpÖØ×�ÚqðÇÖåî�ËRß�ÚéÊÌÛÝÒqð ÖåË�ÊGÍ(î�ÚéÉ�Ê*ÚéðfÆÕâ�âäË1ÊÌàåÆpÚ`Û�«

R Öåî�Ë,ÖÌÆpâäË$ÚqðfÖåî�Ë$È`ÊÌÒéÆpÛ�ß�ÚÞÚ`ÔpÆÕÛ�ÈäÒÀÖ*Öåî�Ë$Ë�Û�Ù¨ÚqðÇÆpâäâäË�Ê·àåÆpÚ`ÛÝÆñà*Û�Ë1ÈéÔÕÆpÈ`ÆJE�ÔÕË�|�Û�Ú�Ù�Ë1ÈéÊ·ÒéÙ�ÒqÖåÆÕÚéÛ¬}�í
R ËQP�ãÓË1ÊåÆÕâäË�ÛïÖÌÒéÔfàÌÒéß·î�Ë�ÖÌà#ÒqÊÌËGî�Ú`â�Ú`ÈéË1Û�Ë�Ú`É�àmÒqÛÓÙMÉ�Û�Æpð�ÚéÊÌâ ÆpÛ ÖåË�âäãúË�Ê·ÒÀÖÌÉ�ÊåË`íÓâäÚ`ÆÕà�ÖåÉ�ÊÌË ß�ÚéÛïÖåË1ÛïÖ(ÒqÛÓÙ=ÑïÉ�ÒqÔÕÆ!ÖØ×|�Ë1Ò`ß·îÝÈ`ÊÌÒéÆpÛÝÆÕàmÆÕÙ�Ë1ÛïÖåÆñß�ÒqÔóÖÌÚäÚqÖåî�Ë�Ê·à\}�í
R ß�ÚéÊÌÛ�àÌÒqâäã�ÔÕË1à+ÒéÊåË¨î�Ú`â�Ú`ÈéË1Û�Ë�Ú`É�àäÒqÛ�Ù�É�Û�Æpð�ÚéÊÌâ;ÆÕÛ�ÖÌË�âäãúË�Ê·ÒÀÖåÉ�ÊåË`íeâäÚéÆñàØÖÌÉ�ÊÌË�ß�ÚéÛïÖåË1ÛïÖ+ÒéÛ�ÙnÑ`ÉÓÒqÔÕÆ!ÖØ×�|&ÛÞÉ�ÔpÔ
ØìÒéÊåÆñÒmE�ÆpÔÕÆ!ÖØ×�}Q«

D-î�Ë9K�ÊÌà�Ö#ãúÚéÆÕÛïÖ(ß�ÚéÉ�ÔñÙ�Û�­ Ö1EúË à�ÖåÉÓÙ�ÆpË Ù=Ë@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖÌÒqÔÕÔÕ×bE�É�Ö#á*ÆÕÔpÔ�EúË�Ø`Ë�ÊÌÆ®KÓË1Ù�ÛÞÉ�âäË�ÊÌÆÕß1ÒqÔÕÔp×¨ÆÕÛ Û�Ë@PïÖ,ß·î�Òqã�ÖåË�Ê·à�«W ÖGÆñà$ÖÌî�ËùÔñÒéà�ÖRãÓÚ`ÆpÛïÖ íYÒ`Ù�Ù�Ë Ù ÖåÚMÖÌî�Ë+ÖåË àØÖ�É�Û�ß�Ë�ÊåÖÌÒqÆÕÛïÖåÆÕË1à1í»ÖÌî�ÒÀÖ ÆÕàRÖåî�Ë�âäÚïàØÖ Ù�ÆÕàåã�É�Ö·ÒmE�ÔÕËéÐäÒÀð ÖÌË�ÊGîÓÒqÊ8ØéË1à�ÖåÆÕÛ�ÈÓí Öåî�ËâäÚéÆñàØÖÌÉ�ÊÌË|ß�ÚéÛïÖåË1Û`ÖÇÚqð�È`ÊÌÒéÆpÛÓàfß1ÒqÛ©ØÀÒéÊå×(ð�ÊÌÚéâ?âäÚéÊÌËeÚéð»Í1è ãÓÚ`ÆpÛïÖÌàÇÚéð�îÞÉ�âäÆÕÙ�ÆpÖØ×¯|&É�ãRÖÌÚ,Îéè±° Úqð�Öåî�Ë-ÒSØéË1ÊÌÒéÈéËoâäÚéÆñà�ÖåÉ�ÊÌËß�Ú`ÛïÖåË�ÛïÖ²}~íÀÖÌî�Ë-ÆpÛ�ÆpÖåÆñÒqÔÓÑ`ÉÓÒqÔÕÆ!ÖØ×Rß1ÒqÛ ÒéÔÕàåÚ�ØìÒéÊå×,ð�ÊÌÚéâ^Òqã�ã�ÊÌÚyP�Æpâ+ÒqÖåË�ÔÕ×äÍ1è³°�«�UMÚéÊÌË�Ú�Ø`Ë�Ê í Öåî�Ë-á-ÒÀÖåË1ÊYÆÕàYÛ�ÚéÖoÙ�ÆÕà�ÖåÊÌÆSE�É�ÖåË ÙËRØ`Ë�Û�ÔÕ×�ÆÕÛ¨Öåî�Ë$È`ÊÌÒéÆpÛ íÞÆpÖÌà*â+ÒqÖåÉ�ÊÌÆ!ÖØ×ùÆÕà*ØÀÒéÊåÆñÒmE�ÔÕË,ÒqÛ�ÙÝÖåî�Ë�ÊÌË�ð�ÚéÊÌË(Æ!Ö·à�E�ÆÕÚÞß·î�Ë�âäÆÕß1ÒqÔ ß·î�ÒéÊÌÒ`ß~ÖÌË�ÊÌÆÕà�ÖåÆñß�à|ÒqÔñà�Ú¬«
DfÚ�îÓÒSØéË#Öåî�Ë�EúË1à�ÖmãÓÚïàåàåÆSE�ÔpË$Ò`ÙyFØÉ�à�ÖåâäË�ÛïÖ1íÓÆpÛ�àåã�Æ!ÖÌË$ÚqðÇÖåî�Ë à�Ë,ã�ÊÌÚTE�ÔpË1âäà1í�ËQP�ãúË�ÊÌÆpâäË1Û`Ö·à-î�ÒSØéËLEúË�Ë1Û¨â É�ÔpÖåÆÕã�ÔpÆÕË1Ù�«
´ Ú+Òéà|ÖÌÚ+Ù�Ë�ÖÌË�ÊÌâ�ÆÕÛ�Ë�µPíÞÖÌî�Ë$ÜÞÆpÛ�Ë�ÖåÆñß,ÚéÊ·Ù�Ë�Ê íÞÖåî�ËRß�É�Ê8ØéË à�Ð
R-¶3·¹¸ |��n}eð�É�Û�ß�ÖåÆÕÚéÛ�Úqð�º1|&ÚéÊ·Ù�Ë�Ê$Íy}~í
R �?»�¼mð�É�Û�ß�ÖåÆÕÚéÛ¨ÖåÚ[º1|�Ú`ÊÌÙ�Ë1Ê C }�í
R �?»�½#ð�É�Û�ß�ÖåÆÕÚéÛ¨ÖåÚ[º1|�Ú`ÊÌÙ�Ë1Ê � }�í

î�ÒSØ`Ë�EúË�Ë1Û+ã�ÔÕÚqÖ�ÖÌË1Ù�ð�Ú`ÊoË1Ò`ß·î ÜÞÆÕÛ�Ë�ÖÌÆÕß0KÓÔpËn|¾� ËQP�ã�ÊÌË1àÌà�Ë ÙGÆÕÛ�ÒmE�àåÚéÊ\E�ÒéÛ�ß�Ë|É�Û�ÆpÖÌà¿}²«�W Ö/Òéã�ãÓË ÒqÊÌË1Ùäß�ÔÕË1ÒéÊåÔÕ×¯|rK�ÈéÉ�ÊÌË1à-Í+«pÍ`ÍÒqÛÓÙ Í+«pÍ C }eÖåî�ÒqÖmÆ!ÖmÆñà|Öåî�ËRß�É�Ê8ØéËn�?»�¼*ð�É�Û�ß~ÖÌÆpÚ`ÛMÚqð4ºL|�ÊÌË1Ò`ß~ÖÌÆpÚ`ÛÝÚéðfÚéÊ·Ù�Ë1Ê C }/Öåî�ÒqÖmÆÕà|ÖÌî�Ë$âäÚ`à�ÖmÔpÆÕÛ�Ë ÒqÊ¹«
D-î�Ë,ÜÞÆpÛ�Ë�ÖåÆñß,Æñà|Öåî�Ë1ÊåË�ð�ÚéÊÌË(ÚéðÇÚ`ÊÌÙ�Ë�Ê C EÓË ß�ÒqÉÓà�ËLEÞ×ÝÙ�Ë1ÊåÆrØÞÆpÛ�È�Ð

Í
�wÀ�Á�Â�Ã º�Ä-Å · µ�Æ�º7Ç±µ�º
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ÅfÆÕÈéÉ�ÊåËäÍT«ÕÍ C ÐOË ÆÕÛ�Ë1ÒéÊåÆSZ1ÒqÖåÆÕÚéÛùÚéðÇÒ�ÜÞÆpÛ�Ë�ÖåÆñß$ÒÀÖ�j`è`ê ë=|&ÚéÊ·Ù�Ë�Ê C }Q«

ÚéÛ�Ë(Ú+E�ÖÌÒéÆpÛÓà,Ð Î �Î ºBÀvÏ�Á�Â�Ã � ½ |ØÍ+« C }
Ð,Û�ÚÀá*ÆÕÛ�ÈmÖÌî�Ë-ÜÞÆpÛ�Ë�ÖåÆñß|ÚéÊ·Ù�Ë�Ê íÀÚéÛ�Ë-ß�ÒéÔÕß�É�ÔñÒÀÖåË à�íìð�Ú`ÊPË1Ò`ß·îRËQP�ãúË�ÊÌÆpâäË�ÛïÖ íÀÖåî�ËmÒéã�ã�ÒéÊåË1Û`ÖYß�ÚÞËQÑ�ß�ÆpË1Û`Ö Á Â íéÒéß1ß�ÚéÊ·Ù�ÆÕÛ�ÈÖåÚ�ÖÌî�Ë$Ë1ÑïÉ�ÒqÖåÆÕÚéÛ Ð

Á Â À
¼Â�Ò Ï ¼Â4Óº |ØÍ+« � }

l#Û�Ë ÚTE�àåË�Ê8ØéË à-Öåî�ÒqÖ Á Â ØÀÒqÊÌÆpË àmá*ÆpÖåî ÚéãúË�Ê·ÒÀÖåÆrØéË ß�ÚéÛÓÙ�Æ!ÖÌÆpÚ`Û�à(ÒqÛ�Ù â�Ú`ÊåËGã�ÒqÊåÖåÆñß�É�ÔñÒqÊÌÔÕ×¨á*ÆpÖåî Öåî�ËGÖåË1â�ãúË�Ê·ÒÀÖÌÉ�ÊÌË|ÔKÓÈéÉ�ÊÌËäÍT«ÕÍ � }Q«
æmÛMæ ÊåÊÌî�Ë�Û�ÆpÉ�à-ÔñÒìáºÆñà-É�àåË1ÙÝÖåÚäÊÌË�Û�Ù�Ë�Ê-Öåî�ÆÕàmÙ�Ë�ãúË�Û�Ù�Ë1Û�ß�× Ð

Á Â ÀÕÁ Â � Ã Ö ×TØÙ�Ú ÛNÜ²Ý²Þ+ßáàãâ�Ú äråáæ |ØÍ+« È }
á*ÆpÖåî

Á�Â � À=Ï Í Ã k`Îéç�Í Ã Í1è ¼7ç ÄbÎ Ã È³C j³M Ã Í1è ¼�è Ã �éÄbç Ã j C Í1è Ã Í1è ¼7è Ã � ½ |ØÍ+« Î+}
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ÅÇÆpÈ`É�ÊåËäÍ+«pÍ � Ð�ì*Ë�ÔñÒÀÖÌÆpÚ`Û�à�î�ÆpãbEÓË�ÖØá/Ë1Ë�Û Á�Â ÒqÛÓÙ�ÖÌË�âäãÓË1ÊÌÒqÖåÉ�ÊÌË[|�ÆÕÛ�Ð,Ë�ÔrØïÆÕÛ�î�Ë�ÊÌË¹}Q«

í�î ÀïÏ Í �+� Ã C Ã Í1è+ð�ñ Ã ò ·ôó »�¼ |ØÍ+« ç±}
õmÉ�â�Ë1ÊåÆñß�ÒéÔ/ãÓÒqÊ·ÒqâäË�ÖÌË�Ê©ØÀÒéÔpÉ�Ë àGÚéðmË1ÑïÉ�ÒqÖåÆÕÚéÛ�àb|ØÍ+« Î+}RÒqÛÓÙö|ØÍ+« ç±}Rî�ÒSØ`Ë�EúË�Ë�ÛnÙ�Ë�ÖÌË�ÊÌâäÆpÛ�Ë Ù á*ÆpÖåî ÖÌî�Ë¨î�Ë�ÔÕãbÚéð ÒÛÞÉ�âäË�ÊÌÆÕß1ÒqÔ(ÒéÙyFØÉ�à�ÖåâäË1Û`Ö�ÚéãúË�Ê·ÒÀÖÌË1ÙxÚ`ÛºÒqÉ�ÖÌÉ�âäÛjÍ�k+jTk Ë@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖÌàt| È ç C Ù�ÒqÖÌÒ+}Q«)D-î�Ë âäË�Öåî�ÚÞÙºß�ÚéÛÓà�ÆñàØÖ·àùÚéðRÒß�Ú`â9E�ÆÕÛ�ÒqÖåÆÕÚéÛ¨ÚqðÇæ�Ë�W7÷'õ1l1ì$í ´ W7UYø3Ë4÷�ù?ÒqÛ�Ùbú1l�l1Ð�÷Bû�ü+÷'÷�ý�÷ ´ ÒéÔpÈ`ÚéÊÌÆ!ÖÌî�â+à@«
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Exp.

Model

ÅÇÆpÈ`É�ÊÌË$ÍT«ÕÍ È ÐPë/Úéâäã�ÒéÊåÆñà�Ú`Û�EÓË�ÖØá/Ë1Ë�Û+ËQP�ãúË�ÊÌÆpâäË1Û`Ö·ÒqÔ�ÒéÛ�Ù+ß�ÒéÔÕß�É�ÔñÒÀÖåË Ù�ÜïÆÕÛ�Ë�ÖåÆñß�àoá*ÆpÖåî¯E�ÒqÊ·àPÚqð�âäË1Ò`à�É�ÊåË*É�ÛÓß�Ë�ÊåÖÌÒéÆpÛïÖØ×+«D-î�Ë(É�Û�ß�Ë�ÊåÖÌÒqÆÕÛïÖØ×+ÆÕà-ß1ÒqÔñß�É�ÔñÒÀÖÌË1Ù+ð�ÊÌÚéâ Ò�ØÀÒqÔÕÉ�Ë(Úqð�MRãÓÚ`ÆpÛïÖ·à�í�Ú`Û�Öåî�Ë7ØÀÒqÔÕÉ�Ë,ËQP�ã�ÊÌË1àÌàåË1Ù+ÆÕÛa°9Úéð ÖåÊ·ÒqÛÓà�âäÆñàåàåÆpÚ`Û íïÖåî�Ë1Ûß�Ú`Û%ØéË�ÊåÖåË Ù�ÆÕÛMÒmE�àåÚéÊ\E�ÒqÛÓß�Ë(É�Û�ÆpÖÌà�«

D-î�Ë+Ú`ã�ãÓÚïà�ÆpÖåËÝàØÖÌË�ã ß�Ú`Û�àåÆÕà�ÖåÆÕÛ�ÈMÆÕÛ ÖåÚ=ß�Ú`âäã�ÒqÊÌËäÖåî�Ë�K�Û�ÒqÔ/Ñ`ÉÓÒqÔÕÆ!ÖØ× Úqð*ÒqÛ Ë@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖGá*Æ!ÖÌî Öåî�ËÝß�ÒqÔñß�É�ÔÕÒqÖåÆÕÚéÛÈéÆrØéË à/ÒéÛùË1ÊåÊÌÚéÊ|ÔpË àåà/ÖÌî�ÒqÛ Í1è ãÓÚ`ÆpÛïÖÌà|Úéð»ÖåÊ·ÒqÛÓà�âäÆñàåàåÆpÚ`Û+ð�ÚéÊ�MéÎ+° ÚqðYÙ�ÒÀÖ·ÒGÚéð Öåî�Ë$Ò`ÙyFØÉ�à�ÖåâäË�ÛïÖn|&ß1Òqâäã�ÒqÆÕÈéÛXjTk+}�í�á*Æ!ÖÌîÒqÛ+ÒSØ`Ë�Ê·ÒqÈéË/Ë�ÊÌÊåÚ`ÊYÚqð�M³«ÏÎ ãúÚéÆÕÛïÖÌà�«Ol#ÛäË@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖÌÒqÔ�Ù�ÒÀÖÌÒ(ÚéðÓÖÌî�Ë ß�Òéâäã�ÒqÆÕÈéÛÝÍ�kTk`è�|�Û�ÚéÖoÉ�à�Ë Ù ð�ÚéÊYÖåî�ËmÒéÙyFØÉ�à�ÖåâäË1Û`Ö²}~íÖåî�ËGÒSØéË1ÊÌÒéÈéË Ë1ÊåÊÌÚéÊ-ÆñàmÙ�Ë ß�ÊÌË1ÒéàåË1Ù¨Ù�ÚÀá*Û¨ÖåÚùÎ�« Î ãúÚéÆÕÛïÖÌà*ÚéðfÖÌÊÌÒéÛ�à�âäÆñàåàåÆÕÚéÛ�«/ë/É�Ê8ØéË à-ÚqðYÖåî�ËLK�ÈéÉ�ÊÌËäÍT«ÕÍ È ÈéÆrØéËRÒéÛÝÆñÙ�Ë ÒÚqðÇÖåî�ËRÒSØéË�Ê·ÒqÈ`Ëmã�ÊÌË1ß�ÆÕàåÆpÚ`ÛÝÚéð»ÖÌî�ËRà�ÆÕâGÉ�ÔÕÒqÖåÆÕÚéÛ�ß�Úéâäã�ÒéÊåË Ù�ÖÌÚ�Öåî�Ë$î�ÆÕÈéî�É�ÛÓß�Ë�ÊåÖÌÒéÆpÛïÖØ×�Ú`ÛÝË@P�ãÓË1ÊåÆÕâäË�ÛïÖÌÒéÔ�ÊåË à�É�ÔpÖÌà�«
ì*Ë à�É�ÔpÖÌà*ß�ÚéÛ�ß�Ë�ÊÌÛ�ÆÕÛ�È+Ù�Êå×ÞÆÕÛ�È�ËQP�ãÓË1ÊåÆÕË�ÛÓß�Ë1à-á*ÆÕÔÕÔ�EÓËRÙ�ÆÕàÌß�É�àÌàåË1ÙÝÆpÛ�Û�Ë@PïÖ ß·îÓÒqã�ÖÌË�Ê·à@«
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�9�²þ ÿ:�z�����@�a���Q�?�
{#Ë1àåã�Æ!ÖÌË$ÖØá|Ú+×éË1ÒéÊÌà-ÚéðoÙ�Êå×ÞÛ�Ë àåà1í�ã�ÊåËWØéË�ÛïÖÌÆpÛ�ÈäÖÌÚ+î�ÒSØéËRÒBØéË�ÊÌ×ùîÞÉ�âäÆñÙMß�Ú`ÊåÛMÒqÛÓÙMà�î�Ú`Ê�ÖÌË�Û�ÆÕÛ�ÈäÖÌî�ËGà�ÖåÉ�Ù�×`íÓâ+ÒéÛï×ÊÌË1àåÉ�Ô!Ö·à îÓÒSØéË9EúË�Ë1Û Ú+E�ÖÌÒéÆpÛ�Ë Ù�«�D-î�Ë1àåË Ù�ÒÀÖÌÒÝÒqÔÕÊåË ÒéÙ�×¨ÊÌË�ã�ÊÌË1àåË�ÛïÖ(ÒÝÑïÉ�ÒqÔÕÆ!Ö·ÒÀÖÌÆÎØ`Ë9E�Ò`à�Æñà ÚéðeÛ�Ú`Û=Û�Ë�È`ÔpÆÕÈéÆSE�ÔÕËGã�Ê·Òéß�ÖåÆñß�ÒéÔÆÕÛ`ÖÌË�ÊÌË1à�Ö ð�ÚéÊ»Öåî�Ë|Ù�Ë1àåÆÕÈéÛ$ÒqÛ�ÙGà�Ë�Ö�ÖåÆÕÛ�ÈmÚéð�ÆpÛ�Ù�É�àØÖÌÊåÆñÒqÔïÙ�ÊÌ×éË�Ê·à�«�UMË�ÖÇã�ÊÌË1ß�ÆñàåÆpÚ`Û(ã�ÊåÚ+E�ÔpË1â+à î�ÒSØ`ËoÒqÔÕÊåË ÒéÙ�×�EÓË1Ë�Û$ÆÕâ�ã�ÊåÚ�Ø`Ë1Ùã�ÒéÊ�ÖÌÔp×=Ù�É�ÊåÆÕÛ�È�ÖÌî�Ë+à�Ë ß�Ú`Û�Ù=ß�Òéâäã�ÒqÆÕÈéÛ=ÚéðeËQP�ãúË�ÊÌÆpâäË1Û`Ö·ÒÀÖÌÆpÚ`Û EÞ×=Òéß1Ñ`É�ÆÕàåÆ!ÖÌÆpÚ`Û=Úqð|ÒùÜÞÛ�ÚÀá0H î�ÚÀá�«LõmËRØ`Ë�ÊåÖåî�Ë1ÔpË àåà#ÚéÛ�Ëß�ÒéÛ=ËQP�ãúË1ß�Ö,Ò¯EÓË àØÖ,ÛÞÉ�âäË�ÊÌÆÕß1ÒqÔYÒéÙyFØÉ�à�ÖåâäË1Û`Ö,ÚqðeÖåî�Ë�âäÚÞÙ�Ë�Ô�Eï×MÊÌË�ã�ÔÕÒ`ß�ÆÕÛ�È+Öåî�ËGÖÌÉ�ÊfE�ÆÕÙ�ÆpÖØ×�ÖåË àØÖ í�E�ÒéÙ�Ôp×MÒéÙ�Òqã�ÖÌË1Ù�ÖÌÚÖåî�Ë âäÚ�Ù�Ë�ÔÕÔÕÆpÛ�ÈÓíhEï×¨ÖÌî�Ë?ø'ì�l1U=æOD�÷ ´ Dzá*î�Ú`àåË Ù�ËWØéË�ÔÕÚéã�â�Ë1ÛïÖ ÆÕà(ÆÕÛ ã�ÊÌÚéÈ`ÊåË àåà ÒÀÖ�W7D ë|Å�«�D-î�ÆñàmÖÌË1à�Ö(Æñà(Ë1àåãÓË ß�ÆñÒqÔÕÔp×E�Ò`à�Ë Ù�Ú`ÛnÒ âäË ÒéàåÉ�ÊåË�Úéð(ÔÕÆpÈ`îïÖ�ÆpÛïÖåË1Û�àåÆ!ÖØ×�á*Æ!ÖÌî Ò à�ãúË1ß�ÖåÊÌÚéã�î�ÚéÖåÚ`â�Ë�ÖåË1Ê1í|Ù�ÆpÊÌË1ß�ÖåÔÕ×bÆÕÛ ÒmE�àåÚéÊ\E�ÒqÛÓß�Ë�É�Û�ÆpÖÌà1í-á*î�Ú`àåËß�Ú`ÊåÊÌË1àåãúÚéÛ�Ù�Ë1Û�ß�Ë(Æñà-Ë1Òéàå×�á*ÆpÖåîMÒqÛ¨Ë1ÑïÉ�ÆrØÀÒqÔÕË�ÛïÖ ÒqÔSE�É�âäÆÕÛMß�ÚéÛÓß�Ë�ÛïÖÌÊÌÒqÖåÆÕÚéÛ�«
D-î�Ë-ÊÌË1àåÉ�Ô!ÖPÚéð�Öåî�ÆÕàoà�ÖåÉÓÙ�×GÆñàPÒ,Ù�×ÞÛ�ÒqâäÆñß'EÓÒqÔñÒqÛ�ß�Ë|Ë ÑïÉ�ÒÀÖÌÆpÚ`ÛX|�Ú`ÊPâäÚÞÙ�Ë�Ô�ÚéðúÑïÉ�ÒqÔÕÆpÖØ×GÙ�Ë�È`ÊÌÒ`Ù�ÒÀÖÌÆpÚ`Û¬}»Ë1Òéàå×,ÖåÚ,ÆÕÛ�àåË�ÊåÖÆÕÛ�ÒéÛÞ×ùß�Ú`ÊåÛ�Ù�ÊÌ×ïÆÕÛ�ÈäâäÚ�Ù�Ë�Ô¾«3G|É�Ö Òéß1ß�Ú`ÊÌÙ�ÆÕÛ�È ÖåÚäÖÌî�ËRÒéß�É�ÖåË1Û�Ë1àÌà-ÚqðÇÖåî�Ë$È`ÊÌÒéÆpÛÝÖåË1âäãÓË1ÊÌÒqÖåÉ�ÊÌË$à�ÆÕâGÉ�ÔñÒÀÖÌÆpÚ`Û í�Ò�ÔÕÚ`àÌà-Úqðã�ÊÌË1ß�ÆÕàåÆpÚ`ÛÝÆñà|ÖåÚäð�Ë ÒqÊ*ÆÕÛùÖÌî�Ë$Ê·ÒqÛ�È`Ë,ç`èôH jéèïê�ëv|&ÈéÊ·ÒqÆÕÛùÖÌË�âäãÓË1ÊÌÒqÖåÉ�ÊÌË¹}|àåÚ�Öåî�ÒqÖ Ò ÊÌË1Ò`ÙyFØÉ�à�ÖåâäË�ÛïÖ ß1ÒqÛbEÓË$É�àåË�ð�É�Ô�«
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D-î�Ë,ÖÌî�ÆpÛMÔñÒì×éË1Ê1í³E�Ò`à�Æñà*ÚéðfÖÌî�ËRÙ�ÊÌ×ïÆÕÛ�È+âäÚ�Ù�Ë�Ô í�Æñà*Û�ËWØéË�ÊåÖåî�Ë�ÔÕË1àÌà-ÆpÛ�Ù�Ë�ãúË�Û�Ù�Ë1ÛïÖ ÚqðÇÖåî�Ë Ù�Êå×`Ë�Ê¹­ à|ÖÌË1ß·î�Û�ÚéÔÕÚéÈé×32�ÆpÖmÆÕààåãÓË ß�ÆJKÓß(ÖåÚ�Öåî�ËRÙ�ÊåÆÕË1Ù¨ã�ÊÌÚ�Ù�É�ß�Ö�«
{#É�ËGÖÌÚ�ÖÌî�ÆÕà$àåãúË1ß�ÆJKÓß�Æ!ÖØ×`íúâ+ÒéÛï×¨ð�ÚÞÚ�Ù ÒéÛ�Ù ÒéÈéÊÌÆÕß�É�Ô!ÖÌÉ�Ê·ÒqÔ»ã�ÊåÚ�Ù�É�ß�ÖÌà#î�ÒSØéËzEÓË1Ë�Û àØÖÌÉ�Ù�ÆÕË1Ù-|�G�W7UYG0÷3õ�÷'D5476�8:9<;ÕíÍ�k+j È }²«ÝÅ�ÚéÊGÒ àåÒéâ�Ë+ã�ÊåÚ�Ù�É�ß�Ö1íÇÖåî�ËBØÀÒqÊÌÆpË�ÖØ×éífÖåî�Ëùß�ÊåÚ`ã ÒqÈéË�ÒéÛ�Ù ÖØ×ÞãÓËùË�ÖÌßT«�î�ÒSØéË+ÒqÔñàåÚ�Öåî�Ë1ÆpÊ ÆpâäãúÚéÊåÖÌÒqÛÓß�Ë+ÚéÛ ÆpÖÌàEúË�î�ÒSØÞÆÕÚéÊ�|ãË4÷�ý�÷ ´>=�? ÷
4@6A8B9<;Õí»Í¹kTjéç>2 ´ D�ì�l ´ ú�W7õ�÷nÒéÛ�ÙaU=æ�ì�D0W7õ ´ í Í�k+jéç±}²«
D-î�Ë*ÖÌî�ÆÕÛùÔñÒì×éË�ÊPÆñà1í`ð�ÊÌÚéâ9ÆpÖÌà|Ù�ËQK�Û�Æ!ÖÌÆpÚ`Û |ã{mæ ? {�W7õGíóÍ�kTj C }�í`Ò$ÔñÒì×éË1ÊoÚqð àåÉ�Ñ�ß�ÆÕË�ÛïÖåÔÕ×+à�â+ÒqÔÕÔ�ã�ÊåÚ�Ù�É�ß�Ö�­ àoÖÌî�Æñß·ÜïÛ�Ë1àÌàÆÕÛùÚéÊ·Ù�Ë1ÊoÖåîÓÒÀÖ/Ú`Û�Ë#ß�ÚéÉ�ÔñÙ�ß�ÚéÛ�àåÆÕÙ�Ë�Ê/Öåî�ÒqÖ|ÒqÆÕÊ-ß·î�ÒqÊ·Òéß�ÖåË�ÊÌÆñàØÖÌÆÕß1à�|DC�îÞí³~�îéíFE?}oËWØéË�ÊÌ×Þá*î�Ë�ÊÌË*ÆÕÛ�Öåî�Ë ÔñÒì×éË�Ê|ÒqÊÌËmÆñÙ�Ë�ÛïÖåÆñß�ÒéÔ�«D-î�ÆñàùÆÕâäã�ÔÕÆpË à�ÖÌî�Ë ÒTE�à�Ë1Û�ß�Ë ÚqðRÒqÛÞ×nÈéÊ·ÒéÙ�ÆÕË�ÛïÖ¯EúË�ÖØá|Ë�Ë1Û ÈéÊ·ÒqÆÕÛ�à�ÒéÛ�ÙxÖåî�Ë�ÊÌË�ð�ÚéÊÌËéí-ÆÕÛ ÚéÉ�ÊÝß�Ò`à�Ë`í-Öåî�Ë Ë1ÑïÉ�ÆrØÀÒqÔÕË�Û�ß�ËEúË�ÖØá|Ë�Ë�Û�È`ÊÌÒéÆpÛ�à�«
ÅÇÆpÛÓÒqÔÕÔp×`íÞÖåî�ËRà�ÖåÉ�Ù�×ùÚqðfÖåî�Ë,ÖÌî�ÆÕÛMÔÕÒì×`Ë�Ê*Ù�ÊÌ×ïÆÕÛ�È�ÆÕàmË1ÑïÉ�ÆrØìÒéÔpË1ÛïÖ|ÖÌÚäÖåî�ËRà�ÖåÉÓÙ�×ùÚéðÇÒqÛ�GéÒSØ`Ë�Ê·ÒqÈ`Ë ÈéÊ·ÒqÆÕÛ>G�Ù�ÊÌ×ïÆÕÛ�È¬«

þ-ü�ûoü�û H1I��KJBe �Oi�� 
¿����gh�4e
D-î�Ë1ÊåËRË@P�ÆÕà�ÖÌàmÖØá/ÚùÙ�Êå×ÞÆÕÛ�È�ã�ÊÌÆpÛÓß�ÆÕã�ÔpË àRÐmß�ÚéÛ%ØéË ß~ÖåÆrØéËRÒéÛ�ÙaEúÚéÆÕÔpÆÕÛ�È�|�G�W7UYG0÷3õ�÷'D,í»Í¹kTj È }²« ë/ÚéÊÌÛ=Ù�ÊÌ×éË1ÊÌàmÒéÊåËGÚqðß�Ú`Û%ØéË1ß�ÖåÆrØéË(Ù�Êå×ÞÆÕÛ�È ÖØ×ïãúËéí�á*Æ!ÖÌî¨ÒéÛ¨ÒéÆpÊ|ÖåîÓÒÀÖmà�Ë1ÊmØ`Ë1à�EúÚqÖåî�Òéà-Ò�î�Ë ÒÀÖ*ØéË ß~ÖåÚ`Ê1|&Æ!Ö�E�ÊåÆÕÛ�È`à|Û�Ë ß�Ë àåàÌÒqÊÌ×+ß�ÒqÔÕÚéÊÌÆÕË1àeð�ÚéÊ-Öåî�Ëî�Ë ÒÀÖåÆÕÛ�ÈäÚqðYÈéÊ·ÒqÆÕÛ�à¿}eÒéÛ�Ù�Ò�È`ÒéàtØ`Ë1ß~ÖÌÚéÊn|&Æ!ÖmËWØìÒ`ß�É�ÒqÖåË à|Öåî�Ë$îÞÉ�âäÆñÙ�Æ!ÖØ×ùÚqðÇÖåî�Ë$È`ÊÌÒéÆpÛ¬}Q«
´ Ú`â�ËoÒéÉ�Öåî�ÚéÊ·àóî�ÒSØéËÇÖåÊÌÆÕË1Ù#ÖåÚ àåî�ÚÀá$í�Öåî�ÊÌÚéÉ�È`î,ËQP�ãÓË1ÊåÆÕâäË�ÛïÖÌÒqÖåÆÕÚéÛ,ÚéÊ�á*ÆpÖåî,ÖÌî�Ëoî�Ë1Ôpã,ÚéðïÖÌî�ËYÖåî�Ë�ÚéÊÌ×z|ã�öú�W7DÇæ�Ð�÷'ì$íÍ�k+jTj±}~í�ã�î�Ë1Û�ÚéâäË1Û�Ò Öåî�ÒqÖ ÆpÛïÖÌË�Ê8ØéË�Û�Ë(ÆÕÛ¨Öåî�Ë ß�ÚéÉ�ÊÌàåË(Öåî�ËRÙ�ÊÌ×ÞÆpÛ�È�«3G|É�Ö í�ÒqÛ�Ù¨ÆpÖ Æñà*ÚéÛ�Ë$ÚéðfÖÌî�Ë$ÈéÊÌË1ÒqÖmÙ�Æ®Ñ�ß�É�Ô!ÖÌÆpË à*ð�Ú`ÊàÌß�ÆÕË�ÛïÖåÆñàØÖ·à�íPË Òéß·î ã�ÊåÚ�Ù�É�ß�Ö�ÊÌË1Ò`ß~Ö·à Ù�ÆJIóË�ÊÌË�ÛïÖåÔÕ× ÖåÚ Öåî�Ë�Ù�ÊÌ×ïÆÕÛ�ÈÓíoÒqÛ�Ùbã�ÒqÊåÖåÆñß�É�ÔñÒqÊÌÔÕ× ÆÕÛ�Ò ß�Úéâäã�ÔÕËQP â+ÒéÛ�Û�Ë�Ê�ÆÕÛ Öåî�Ëß�Ò`à�Ë Úqð�E�ÆÕÚéÔÕÚéÈéÆñß�ÒéÔ�ã�ÊÌÚ�Ù�É�ß~Ö·à@«�D-î�Ë(Ù�ÆÎØ`Ë�Ê·à�ÆpÖØ×GÚéð�ËQP�ãÓË1ÊåÆÕâäË�ÛïÖÌÒéÔÓÙ�ÊÌ×ÞÆpÛ�ÈGß�É�Ê8ØéË àoÒqÛÓÙ�Öåî�Ë(ÒmE�É�ÛÓÙ�ÒqÛïÖeÔÕÆ!ÖÌË�Ê·ÒÀÖÌÉ�ÊåËmÖåî�ÒqÖÆÕÔpÔÕÉ�à�ÖåÊ·ÒÀÖåË à-Æ!Ö9|�G�W7UYG0÷3õ�÷'DL4@6A8B9<;Õí»Í¹kTj È }~íÞÆñàmÒz`ÓÒìá*ÔpË àåà|Ë@P�Òéâäã�ÔpË+«
{mæ ? {�W7õw|ØÍ¹kTj C }*â+Ò`Ù�Ë+ÒùÊÌËRØÞÆÕË�ájÚéðoÖåî�Ëäã�î�Ë�Û�Ú`â�Ë1Û�ÒÝî�Òqã�ãúË�Û�ÆpÛ�È�ÆÕÛ ÖÌî�Ë+ß�Ú`É�ÊÌàåËGÚéðeÖÌî�Ë+Ù�Êå×ÞÆÕÛ�È�«NM(ÔpÚ+E�ÒqÔÕÔp×ÚéÛ�Ë(Ú+E�àåË�Ê8ØéË1à1Ð
R Ò È`ÊåÚÀá*ÆÕÛ�È â�Ú`ÆÕà�ÖåÉ�ÊåË$ß�Ú`ÛïÖåË�ÛïÖ*ÈéÊ·ÒéÙ�ÆpË1Û`Ö-ÖÌÚ ÖÌî�ËRß�Ë1ÛïÖåË�Ê*ÚéðfÖÌî�Ë$ã�ÊÌÚ�Ù�É�ß~Ö í
R Ò È`ÊåÚÀá*ÆÕÛ�ÈGÖåË�âäãúË�Ê·ÒÀÖÌÉ�ÊåË$È`ÊÌÒ`Ù�ÆÕË�ÛïÖ/ÖÌÚ�Öåî�ËRàåÉ�Êåð&Òéß�Ë,ÚéðfÖÌî�Ë$ã�ÊÌÚÞÙ�É�ß~Ö¹«

DfÚ,Öåî�Ë à�Ë*ã�î�Ë�Û�Ú`â�Ë1Û�Ò�í`ÚéÛ�Ë*ß1ÒqÛ+ÒéÙ�Ù�ã�ÊÌË1àÌàåÉ�ÊåË`íqã�ÒéÊ�ÖÌÆÕÒéÔ�ØìÒéãÓÚ`Êoã�ÊÌË1àÌà�É�ÊåË-ÒqÛ�ÙäàåÉ�ãúË�ÊfKÓß�ÆñÒqÔ�ÖÌË�Û�àåÆÕÚéÛäÈéÊ·ÒéÙ�ÆÕË�ÛïÖ·à@«S«J« ËRØ`Ë�ÛÖåî�Ë�Û í�Ö·ÒqÜÞÆÕÛ�ÈäÆpÛMÒéß1ß�Ú`É�ÛïÖ|ÖÌî�Ë$âäÆpÈ`ÊÌÒqÖåÆÕÚéÛÝÚqðÇÖåî�ËRàåÚéÔÕÉ�ÖåË à*ÒqÛ�Ù¨ÆpÖÌà-ÆÕÛ�`�É�Ë1Û�ß�Ë$Ú`Û¨Öåî�ÒqÖmÚqð»ÖÌî�Ë$á-ÒÀÖåË1Ên|ãG�W7UYG0÷3õ�÷3D4@6A8:9O;Õí»Í�k³MÀè±}oÚ`Ê-Öåî�Ë$ÆÕÛ�`�É�Ë1Û�ß�Ë$Úéð»ÖÌî�Ë$ÈéÊ·ÒSØÞÆ!ÖØ×Y|�ø ? WPM�M,æ�Ë�W�476Q8:9O;Õí»Í�k+jTj±}²«
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UMÚ`ÊåË`í/ÖÌî�Ë1àåË=È`ÊÌÒ`Ù�ÆpË1ÛïÖÌà+ÆÕâäãÓÚïà�Ë Ò âäË ß·î�ÒqÛ�Æñß�ÒéÔ#à�ÖåÊÌË1àÌà+ÚéÊ�ÖåË�ÛÓà�Ú`Ê�ÚqðRß�Ú`Û�à�ÖåÊ·ÒqÆÕÛ`Ö·àäÖåîÓÒÀÖÝË1Û�Ù�àùÈéË�Û�Ë�Ê·ÒqÔÕÔp× EÞ×ÒMâäÚ�Ù�ÆJKÓß�ÒqÖåÆÕÚéÛ Úéð*Öåî�ËÝã�ÊåÚ�Ù�ÉÓß~Ö�Ø`ÚéÔÕÉ�âäËùÒqÛÓÙ à�îÓÒqãúË�|ãË�W7D ë�ú Å�W7÷3Ë4{òÒéÛ�Ù l1Ð�l ´ íoÍ¹kTjTj>2/ë�ú�÷'õRí|Í�k±M � },ÒéÛ�ÙÖåî�Ë�ÊÌË�ð�ÚéÊÌË,ÚqðYà�Ú`â�Ë$ÑïÉ�ÒéÔpÆpÖØ×ùß�ÊÌÆpÖåË�ÊÌÆñÒ�«
æbÙ�Æ®Ñ�ß�É�Ô!ÖØ×$ÊÌË1àåÆÕÙ�Ë1àfÆpÛ$ÖÌî�Ë-Ñ`ÉÓÒéàåÆ®H ÆpâäãúÚ`àÌà�ÆSE�ÆÕÔpÆpÖØ×#ÖåÚ,Ñ`ÉÓÒqÛïÖåÆpð�×(Öåî�Ë|ÆpÛ�`�É�Ë�ÛÓß�Ë|Úqð�Ë1Ò`ß·îRÚqð�ÖÌî�Ë1àåËeÈ`ÊÌÒ`Ù�ÆÕË�ÛïÖÌà�«fæ�G'W7{4@6T8B9<;L|ØÍ¹kTjTj±}/î�ÒSØéË$àåî�ÚÀá*Û í�ÆÕÛ�Öåî�Ë ß�ÒéàåË,ÚqðÇÖåî�Ë ß�ÚéÊÌÛ¨ÈéÊ·ÒqÆÕÛ�Ù�Êå×ÞÆÕÛ�ÈäÆpÛa`�É�ÆÕÙ�ÆSZ�Ë Ù³HáEÓË Ù�í�EÞ×ÝÒ+àåË�ÛÓà�ÆpÖåÆrØÞÆ!ÖØ×¨àØÖÌÉ�Ù�×ùÚ`ÛÖåî�Ë(ß�ÚïË@Ñ�ß�ÆÕË�ÛïÖ/Úéð�ÖåË�âäãúË�Ê·ÒÀÖÌÉ�ÊåË@H Ù�ÊåÆrØéË1Û+á|ÒqÖåË�Ê/âäÆpÈ`ÊÌÒqÖåÆÕÚéÛ�ÆÕÛ+Öåî�Ë�ÆÕÊ/âäÚ�Ù�Ë�ÔO|�à�ÆÕâäã�ÔpÆJK�Ë Ù¯D�ø�WoÒéã�ã�ÊÌÚ`Ò`ß·î¬}~íéÖåî�ÒqÖ/ÖÌî�ÆÕàî�Ë ÒÀÖ�H Ù�Ë1ãÓË1Û�Ù�Ë�ÛïÖ Ù�ÆJIóÉ�à�ÆÕÚéÛ�á-Òéà|Û�Ë1ÈéÔÕÆpÈ`ÆJE�ÔÕË$ß�Ú`â�ãÓÒqÊÌË1ÙùÖåÚ�Öåî�Ë$âäÚ`ÆÕà�ÖåÉ�ÊÌËQH Ù�ÊÌÆÎØ`Ë�Û¨Ù�Æ®IóÉ�àåÆpÚ`Û�Úqð»ÖÌî�Ë$á-ÒÀÖåË1Ê�«
UMÚïàØÖ$Úqð*ÒqÉ�Öåî�Ú`ÊÌà$àåÆpâäã�ÔÕÆJK�Ë1àRÖåî�Ë1ÆpÊRâäÚ�Ù�Ë1ÔeÒéàÌà�É�â�ÆÕÛ�È¨Öåî�Ë�á|ÒqÖåË1Ê$â�ÆÕÈéÊ·ÒÀÖÌË1à,ÆÕÛ Öåî�Ë�ÔÕÆñÑ`É�ÆÕÙ ð�ÚéÊÌâ EÞ× Ù�Æ®IóÉ�àåÆpÚ`ÛÒqÛÓÙùËWØìÒéãÓÚ`ÊÌÒqÖåË à*ÒÀÖ-Öåî�ËRàåÉ�Êåð&Òéß�Ëéí�á*î�ÆÕÔpË,ÖÌî�Ë$î�Ë ÒÀÖ*ÆÕà*ÖåÊ·ÒqÛ�à�ð�Ë�ÊÌÊåË Ù�EÞ×ùß�ÚéÛ�Ù�ÉÓß~ÖåÆÕÚéÛ�ÒÀÖ*ÖÌî�Ë$ÆÕÛ`ÖÌË�ÊÌÆpÚ`Ê-ÚqðÇÖåî�Ë$È`ÊÌÒéÆpÛ�«

þ-ü�ûoü�þ UÕd��WVYX����Odfié�����Oi�e+
¿���¬e
Å�Ú`Ê#ÒùÔpÚ`Û�È�ÖÌÆpâäËéí ÒéÛ�Ù�ð�Ú`Ê(ß�Úéâäã�É�Ö·ÒÀÖåÆÕÚéÛ ÊåË ÒéàåÚéÛ�à1í�Ú`Û�ËGî�Ò`à#ß�ÚéÛ�àåÆñÙ�Ë�ÊÌË1Ù¨ÖÌî�Ë È`ÊÌÒéÆpÛ=Ò`à#Òùî�ÚéâäÚ`ÈéË�Û�Ë�ÚéÉÓà*É�Û�ÆpÖ1íá*ÆpÖåî�Û�Ú ÆpÛïÖÌË�ÊÌÛ�ÒqÔÓÈéÊ·ÒéÙ�ÆÕË�ÛïÖ�«�D-î�Ë(ß�ÔñÒéàÌà�ÆñßmÒqã�ã�ÊåÚïÒéß·î+ß�Ú`Û�àåÆÕà�ÖåË ÙäÆpÛÝá*ÊåÆpÖåÆÕÛ�ÈRâ+ÒéàÌàeÒéÛ�Ù+î�Ë ÒÀÖ�E�ÒqÔñÒqÛ�ß�Ë1àeÆpÛ+ÖÌî�Ë È`ÊÌÒéÆpÛ»íÖåî�Ë�Û ÖåÚ,à�É�EÓàØÖÌÆ!ÖÌÉ�ÖåË|ÖåÚ Î �[Z Î º ÒéÛGË1â�ã�ÆpÊÌÆÕß1ÒqÔïð�É�Û�ß�ÖåÆÕÚéÛ�Úqð�º~íô~ î í\E ÒéÛ�Ù]C î Ú+E�ÖÌÒéÆpÛ�Ë Ù$ð�ÊÌÚéâ?ÖÌî�ÆÕÛ ÔñÒì×éË1Ê»ËQP�ãúË�ÊÌÆpâäË1Û`Ö·à@«W Ö Æñà*ÖÌî�ËGß�Ò`à�Ë$Úéð�{ æ ? {�W7õé|ØÍ¹kTj C }|á*î�Ú+î�Ò`àmàåÚéÉ�È`î`Ö*ÖÌî�ËRâäÚ`à�Ö�FØÉ�Ù�ÆÕß�ÆpÚ`É�à*ÖÌÊÌÒéÛ�àØð�Ú`Êåâ+ÒqÖåÆÕÚéÛ�à�Ú�Ò`à-ÖåÚ+ÊÌË�È`ÊåÚ`É�ã¨ÒéÔpÔÜÞÆpÛ�Ë�ÖåÆñß�àmÆpÛ¨ÚéÛ�ËRàåÆÕÛ�ÈéÔÕË$ß�É�Ê8ØéË+«
G|É�Ö*Å�l1ú�ì�476A8:9<;�|ØÍ¹kTjTj±}Yî�ÒSØ`Ë#àåî�ÚÀá*Û�ÖÌî�Ë#ÔÕÆÕâ�ÆpÖÌà-Úéð Öåî�ÆÕà/ÖØ×ÞãÓË,ÚéðfÒqã�ã�ÊåÚïÒéß·î+ÆÕÛ�Öåî�Ë,ß1ÒéàåË Úéðfà�îÓÒqÊÌãBØÀÒqÊÌÆÕÒqÖåÆÕÚéÛÚqð/Öåî�Ë+ÒéÆpÊ$ß·î�ÒéÊÌÒ`ß~ÖåË1ÊåÆñà�ÖåÆñßRÆÕÛ Ë1Û`ÖÌÊå×`í ÈéË1Û�Ë�Ê·ÒqÔYß�Ò`à�Ë�ÆÕÛ ÆÕÛ�Ù�É�à�ÖåÊÌÆñÒqÔoÙ�ÊÌ×éË1ÊÌà#á*î�Ë�ÊÌË�Öåî�ËäÈ`ÊÌÒéÆpÛ ß·î�ÒqÛ�È`Ë1à#Úqð|ÔpËWØéË�ÔPÒéÛ�ÙÖåî�Ë�ÊÌË�ð�ÚéÊÌË$Ù�ÊÌ×ïÆÕÛ�È+ß�Ú`Û�Ù�ÆpÖåÆÕÚéÛ�à*Òéã�ã�ÊÌÚyP�Æpâ+ÒÀÖÌË�ÔÕ×äËRØéË1Êå×ùâ�ÆÕÛÞÉ�ÖåË à�^
D-î�Æñà Òéã�ã�ÊÌÚ`Òéß·î�î�Ò`àmÛ�ËWØéË1Ê�ÖÌî�Ë�ÔÕË1àÌàmãúË�ÊÌâäÆ!ÖåÖåË1ÙMÖåÚùÆÕâäã�ÊÌÚ�ØéË,Öåî�ËGÜÞÛ�ÚÀá*ÔÕË1Ù�È`Ë$ÚqðPÖåî�ËGÆÕÛ�`�É�Ë1Û�ß�Ë ÚqðPÖåî�Ë Ù�ÆJIúË1ÊåË1ÛïÖÙ�ÊÌ×ÞÆpÛ�ÈMãÓÒqÊ·ÒqâäË�ÖÌË�Ê·à Ð Ë1àåãÓË ß�ÆñÒqÔÕÔp× Öåî�ËùË1àÌà�Ë1Û`ÖÌÆÕÒéÔPÆpâäãúÚéÊåÖÌÒéÛ�ß�Ë+Úéð|ÖÌî�ËùÒéÆpÊ,ÖÌË�âäãÓË1ÊÌÒqÖåÉ�ÊÌË[~ î |&æ�G�W7{!476�8:9<;Õí-Í¹kTjTj>2{mæ ? {�W7õGí Í�k+j C }oÖåîÓÒÀÖ*ÆpÛ�`�É�Ë�ÛÓß�Ë1à ÒqÔÕÔ ÒqÔÕÚéÛ�È Öåî�Ë$Ù�ÊÌ×ÞÆpÛ�ÈäÙ�É�ÊÌÒqÖåÆÕÚéÛ íïÖÌî�ÊåÚ`É�ÈéîÝÖåî�Ë(ÆÕÛ�`�É�Ë�Û�ß�Ë$ÚéÛb~���|�ÖåË1â�ãúË�Ê·ÒÀÖÌÉ�ÊÌËÚqð|Öåî�Ë�ÈéÊ·ÒqÆÕÛ¬}~í»ÚéÛ Öåî�Ë�ÖåÊ·ÒqÛ�à�ð�Ë�ÊRß�ÚéÛ�à�ÖÌÒéÛ`Ö·à,ÆpÛ ÖÌî�Ë+ÈéÊ·ÒqÆÕÛ�«¯øPÒéÊÌÒéâäË�ÖåË1ÊÌà_C î ÒéÛ�Ù`E |&ÒéÆpÊ�Ø`Ë�ÔÕÚÞß�Æ!ÖØ× ÒqÛ�Ù âäÚéÆñà�ÖåÉ�ÊÌËß�Ú`ÛïÖåË�ÛïÖ²}~íÞÊåË1â+ÒqÆÕÛ�ËQPÞÖåË1ÊåÛÓÒqÔ�ð&Ò`ß~ÖÌÚéÊ·àeÒqÛÓÙ�ÆÕÛ�`�É�Ë1Û�ß�Ë#Ë1àÌà�Ë1Û`ÖÌÆÕÒéÔpÔÕ×�Öåî�Ë,Ù�ÊÌ×ÞÆpÛ�È9EÓË1ÈéÆÕÛ�Û�ÆÕÛ�È�ÒqÖeÖÌî�Ë#âäÚ`â�Ë1ÛïÖ/á*î�Ë1ÊåË(ÒqÆÕÊa ÈéÊ·ÒqÆÕÛùÖÌÊÌÒéÛ�à�ð�Ë�Ê·à|ß�ÚéÛ�à�ÖåÆpÖåÉ�ÖåË,Öåî�Ë$ÔpÆÕâäÆ!ÖÌÆpÛ�Èäð&Ò`ß~ÖÌÚéÊ¹«
Å�ÊÌÚéâ9ÖÌî�ÆpÛÝÔÕÒì×`Ë�Ê/ËQP�ãÓË1ÊåÆÕâäË�ÛïÖÌÒqÖåÆÕÚéÛ�à1íïÆ!Ö*î�Ò`à3EúË�Ë1Û�ð�ÚéÉ�Û�ÙùÒGÈéÊÌË1ÒÀÖ|ÛÞÉ�â9EúË�Ê|Úqð»Ë1âäã�ÆpÊÌÆñß�ÒqÔúÔñÒìámàeÉ�àåË1Ù�ÆpÛÝâ�Ú�Ù�Ë1ÔÕàÖåÚ$Ù�Ë àåß�ÊåÆSEúËeÖÌî�Ë|ÖåÊ·ÒqÛ�à�ð�Ë�ÊYÚqðúá|ÒqÖåË1Ê4EúË�ÖØá|Ë�Ë1ÛGÖÌî�Ë-ÈéÊ·ÒqÆÕÛ ÒqÛÓÙRÖÌî�Ë*ÒqÆÕÊ0| ´ l1Ð�ú æ�õ ´ æ�õ�ü$ÒéÛ�Ùäë�÷'õ�Ð�l�� ´ ÐLW~í`Í¹kTjTj>2{mæ ? {�W7õGí»Í�k+j C }²«
l#Û�Ë$ß�ÒéÛÝÛ�ËRØéË1Ê�ÖÌî�Ë�ÔÕË1àÌà-à�É�â�â+ÒéÊåÆSZ�Ë(Öåî�Ë�âòÒ`à|ð�ÚéÔÕÔpÚÀámà1Ð
R ÔÕÒìámà|ÈéÆrØÞÆpÛ�È ÖÌî�Ë$âäÚéÆñàØÖÌÉ�ÊÌË,ß�ÚéÛïÖåË1ÛïÖ-ÚéðfÖÌî�Ë$ÈéÊ·ÒqÆÕÛÝÒ`à*Ò ð�É�Û�ß~ÖÌÆpÚ`Û�ÚqðÇÖåî�Ë,ÖÌÆpâäË

� Àcb |rºedf~ î dfEgdhC î }
Öåî�Ë ð�É�Û�ß�ÖåÆÕÚéÛ Æñà#ÈéË�Û�Ë�Ê·ÒqÔÕÔp×�ÒqÛ ËQP�ãÓÚ`Û�Ë�ÛïÖÌÆÕÒéÔi2óÖÌî�ÆÕà#ÖØ×ÞãúË ÚéðoÔÕÒìá?Æñà,Ù�Ë1Ù�Æñß�ÒqÖåË Ù�ÖåÚÝÖåî�Ë Öåî�ÆpÛ ÔÕÒì×`Ë�Ê#Ù�Êå×ÞÆÕÛ�ÈùÆÕÛß�ÚéÛÓàØÖ·ÒqÛïÖ-ß�ÚéÛ�Ù�Æ!ÖÌÆpÚ`Û�àmÒqÛÓÙùÆñà-Û�Ú+ÔÕÚéÛ�È`Ë�Ê-ã�Ê·Òéß~ÖÌÆÕß1ÒqÔÕÔp×+ÉÓà�Ë Ùùð�Ú`Ê-Öåî�Ë$âäÚ�Ù�Ë1ÔpÔÕÆpÛ�È�í

R ÔÕÒìámà|ÈéÆrØÞÆpÛ�È ÖÌî�Ë�ØÀÒqÊÌÆÕÒqÖåÆÕÚéÛÝÚqðYâ�Ú`ÆÕà�ÖåÉ�ÊåË$ß�Ú`ÛïÖåË�ÛïÖ*ÚqðÇÖåî�Ë$ÈéÊ·ÒqÆÕÛÝÒéà*Ò ð�É�ÛÓß~ÖåÆÕÚéÛ�ÚéðfÖÌî�Ë,ÖåÆÕâäËÎ �Î ºcÀcb |rºedf~ î dfEgdhC î }
Öåî�Ë1×�ÒqÊÌËMÙ�ËQKÓÛ�Ë1Ù�ð�ÚéÊÝÒ ÈéÆrØéË�Ûnã�ÊÌÚ�Ù�É�ß~ÖùÒéÛ�Ùxà�É�Ê�ð&Ò`ß�ËMÒqÊÌË1Ò�íeÖÌî�Ë�×-K�ÖùÚéÛ�Ôp× ÆÕÛ ß�Ú`Û�à�ÖÌÒqÛïÖ�ß�Ú`Û�Ù�ÆpÖåÆÕÚéÛ Ù�ÊÌ×±HÆpÛ�ÈV|&à�ÖåË ÒéÙ�× àØÖ·ÒÀÖåËy} ÒéÛ�Ù ÊåË1Û�Ù�Ë�Ê$Ù�ÆJÑ�ß�É�ÔpÖåÔÕ×=ãúÚ`àÌà�ÆSE�ÔÕËäÊåË1á/Ë�Ö�ÖåÆÕÛ�Èïà�í�Ë@P�ß�Ë�ã�Ö(Öåî�ÊåÚ`É�Èéî ÈéÔÕÚTE�ÒéÔÇâ+Ò`àåà1E�ÒéÔÕÒéÛ�ß�Ë à|ãG-æ�Ð�Ð�÷'ìºæ�ì�Ð�÷3U=æ54@6A8B9<;Õí»Í¹k±M È 2³�ÕW7Ë ´ l1õ?ÒéÛ�ÙXõ�M ?Qj ÷3õRífÍ�k+jTj+}�í

R ÔÕÒìámàfÈéÆrØÞÆpÛ�È#Öåî�ËtØÀÒéÊåÆñÒÀÖÌÆpÚ`ÛRÚqðúâ�Ú`ÆÕà�ÖåÉ�ÊåË-ß�Ú`Û`ÖÌË�ÛïÖYÚqð�ÖÌî�Ë-ÈéÊ·ÒqÆÕÛGÒéàYÒ ð�É�Û�ß�ÖåÆÕÚéÛäÚqð�ÖÌî�Ë*Ù�ÆñàØÖ·ÒqÛ�ß�ËeÖÌÚ(Ë ÑïÉ�ÆpÔÕÆSE�ÊåÆÕÉ�â
Î �Î ºcÀlk · Ö:bmbon Å náÖ µ�º Ã |ã� Ï �qpsr�}
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á*Æ!ÖÌît�qpsr À�b |ã~ î dfEgdhC î },ÒéÛ�Ù k · Ötbmbon Å n Ö µ�º À�b |r~ î dfEgdhC î }#ÖÌî�Ë1àåË�ÒqÊÌË ãúÚÀá|Ë�Êåð�É�ÔPÔÕÒìámà(ÖÌî�ÒÀÖGß1ÒqÛ ÊåË1Û�Ù�Ë1ÊÙ�ÆpÊÌË1ß�ÖåÔÕ×�ÊÌË�á|Ë�Ö�ÖÌÆpÛ�È`à*ÒqÛÓÙ�í�ãÓÚïàåàåÆSE�Ôp×`í�É�Û�à�ÖåË ÒéÙ�×¨àØÖ·ÒÀÖåË à@«
æ âäÚéÊÌË_Géã�îÞ×�à�Æñß�ÒéÔOG�ØéË1ÊÌàåÆpÚ`ÛùÆñà*ÈéÆrØéË1Û¯EÞ×�ÖÌî�Ë$ÔñÒìá ÚqðYâ+ÒéàÌà|ÖåÊ·ÒqÛ�à�ð�Ë�Ê�EúË�ÖØá|Ë�Ë1Û C ã�î�Ò`à�Ë à�|ãË�l1õ(ë'W7õRí»Í�kTjïÎT}�ÐÎ �Î ºïÀvuFw�Ã x � Ã |zy|{ Ï y}{ î }A~ n ºP�/y}{ À�x ~ Ã y_��� îh�
á*î�ÒqÖ*àåË�Ë1â+à-â�Ú`ÊåË,ÔÕÚéÈ`ÆÕß1ÒqÔ�à�ÆÕÛ�ß�Ë$á|ÒqÖåË�Ê-Æñà-ÖåÊ·ÒqÛÓàØð�Ë1ÊåÊÌË1ÙùÆpÛ¨Öåî�Ë$È`ÒéàåË�Ú`É�àeð�ÚéÊÌâb«
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D-î�ÆÕÛMÔÕÒì×`Ë�Ê*Ë@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖÌàmîÓÒSØéË$ÒqÔÕÔpÚÀá|Ë1ÙÝÖÌÚ�ÆpÛÓß�ÊÌË1ÒéàåË(Öåî�ËGÜïÛ�ÚÀá*ÔpË Ù�ÈéË$Ú`Û�Öåî�ËGÙ�Êå×ÞÆÕÛ�È+ÚqðOE�ÆÕÚéÔÕÚéÈ`ÆÕß1ÒqÔ�ã�ÊÌÚ�Ù�É�ß~Ö·à�íË1àåãúË1ß�ÆñÒqÔÕÔÕ× EÞ× àåî�ÚÀá*ÆÕÛ�È¨Öåî�Ë�Ë@P�ÆÕà�ÖåË1Û�ß�Ë+Úéð-Ò/Géâ�Ë1âäÚéÊÌ×�G¨Ú`Ê$ÆpÛ�Ë1Ê�ÖÌÆÕÒ |�Ë»æ�M ? ÷3ì�ì�÷54@6�8:9<;Õí-Í�k+jTk±}mÖÌî�ÒÀÖRÚ`Û�Ë�ß�ÒéÛÚTEÓà�Ë1ÊmØ`Ë�ÆpÛbÖåî�Ë�ß�Ú`É�Ê·à�ËÝÚqð#Ò Ù�Êå×ÞÆÕÛ�È Ë@P�ãÓË1ÊåÆÕâäË�ÛïÖ�á*ÆpÖåînÒ àåÉ�Ù�Ù�Ë1Û�ß·î�ÒéÛ�ÈéËt| ÖÌË�âäãÓË1ÊÌÒqÖåÉ�ÊÌË¨Úqð*Öåî�Ë¨ÒéÆpÊäß·î�ÒqÛ�ÈéÆÕÛ�ÈE�ÊÌÉ�ÖÌÒéÔpÔÕ×+ð�ÊÌÚéâJÒ+àåË�ÖÌãÓÚ`ÆpÛïÖ-ÖåÚ�ÒéÛÝÚéÖåî�Ë1Ê¿}Q«
´ ÆÕâäÆpÔñÒqÊÌÔp×`íéâ+ÒqÛÞ×äÒqÉ�ÖÌî�ÚéÊ·à�|�Ë»æ ´�´ ÷3ì æ�õRíóÍ¹kTjTk,Ò>2Þæ�G�W7{�4@6g8:9<;ÕíóÍ¹kTjTj±}Çî�ÒSØéË ÚTE�àåË�Ê8ØéË Ù Ë@P�ãÓË1ÊåÆÕâäË�ÛïÖÌÒéÔpÔÕ×éíïá*Æ!ÖÌîÖåî�Ëùî�Ë1Ôpã ÚéðmâäÆÕß�ÊåÚTH�ÖÌî�Ë�ÊÌâäÚÞß�ÚéÉ�ã�ÔpË à,Öåî�ÒqÖGÖÌî�ËùÖÌË�âäãúË�Ê·ÒÀÖåÉ�ÊåË�È`ÊÌÒ`Ù�ÆÕË�ÛïÖGËQP�ÆñàØÖÌÆpÛ�ÈYEÓË�ÖØá/Ë1Ë�Û ÖÌî�ËùÈ`ÊÌÒéÆpÛ ß�Ë�ÛïÖåË1Ê ÒéÛ�ÙàåÉ�Ê�ð&Ò`ß�ËzEÓË ß�ÒqâäË�Û�Ë�È`ÔpÆÕÈéÆSE�ÔÕË Òqð ÖåË�Ê,Òùð�Ë�ájâäÆÕÛïÉ�ÖåË1à�«�õmËWØéË�ÊåÖåî�Ë�ÔÕË1àÌà�í�àåË�Ë�ÆÕÛ�ÈùÖåî�ËäÙ�ÆJÑ+ß�É�ÔpÖØ×�ÖåÚ¨â�Ë ÒéàåÉ�ÊÌËRÖåî�Ë�ß�Ë�ÛïÖåË1ÊÖåË1âäãÓË1ÊÌÒqÖåÉ�ÊÌË$á*Æ!ÖÌî�ÚéÉ�Ö#ß�ÊÌË1ÒqÖåÆÕÛ�È�Ò�Öåî�Ë1Êåâ+ÒéÔ»à�î�ÚéÊåÖÌß�É�Ö1í�Ú`Û�ËGß�ÒéÛMÙ�ÆÕàÌß�ÉÓàåà-ÖÌî�Ë<ØÀÒqÔÕÆñÙ�Æ!ÖØ×ÝÚqðYÖåî�ÆÕà ÊåË à�É�ÔpÖ�«|æmÛÞ×Þá|Òì×`í�ÆpÖÆñà*Ò�E�ÒéàåÆÕß(îÞ×ÞãÓÚéÖåî�Ë à�Æñà|ð�ÚéÊ*â+ÒéÛï×Ýàåß�ÆpË1Û`ÖÌÆÕà�ÖÌà�«
DfÚùà�ÆÕâGÉ�ÔÕÒqÖåË ß�ÚéÊÌÊåË ß~ÖÌÔp×ÝÉ�Û�à�ÖåË1Ò`Ù�×MàØÖ·ÒÀÖÌË1à(ÒqÛ�Ù�íúË1àåãúË1ß�ÆñÒqÔÕÔÕ×éí3GÀÖåî�ËGâäË�âäÚéÊÌ×�ËQIóË1ß�ÖfG+ÖÌî�ÒÀÖ(ÚéÛ�ËGÚTE�àåË�Ê8ØéË à Ù�É�ÊÌÆÕÛ�ÈãúË�ÊÌÆpÚ�Ù�à-ÚéðÇÊÌË�ÔñÒôP�ÒÀÖÌÆpÚ`ÛùÚ`Ê4FØÉ�â�ãÓà�íÓÆ!ÖmÆñà*Òqã�ãúË1ÒéÊåË ÙùÛ�Ë1ß�Ë àåàÌÒqÊÌ×äÖåÚ+ß�ÚéÛ�àåÆÕÙ�Ë�Ê*ÈéÊ·ÒqÆÕÛùÆÕÛïÖåË1ÊåÛ�ÒéÔ�ÈéÊ·ÒéÙ�ÆÕË�ÛïÖ·à@«
l#Û�Ë$ß�ÒéÛÝÊÌË�È`ÊåÚ`É�ãùÊÌË�Ö·ÒqÆÕÛ�Ë1ÙÝâäË�ÖÌî�Ú�Ù�àmÒéà|ð�Ú`ÔpÔÕÚÀá|Ë1Ù=Ð
R Ù�Æ®IóÉ�àåÆÎØ`ËPâäÚÞÙ�Ë�Ôñà á*î�Ë1ÊåËYÖÌî�ËoÈéÊ·ÒqÆÕÛ(ÆÕà Ò`àåàåÆÕâ�ÆÕÔñÒÀÖåË Ù,Òéà Ò-ÜÞÛ�ÚÀá*Û$àåî�ÒqãúË�|&àåã�î�Ë1ÊåËoÚ`ÊhK�Û�ÆpÖåËeß�×ÞÔpÆÕÛ�Ù�Ë1Ê1í ÈéË1Û�Ë�Ê·ÒqÔÕÔp×�}�íà�É�ã�ãÓÚïà�Ë Ùùî�Ú`âäÚéÈéË1Û�Ë�Ú`É�à-ÒqÛ�ÙÝÆñà�ÚéÖåÊÌÚéã�Æñßqí

� Ò*ã�ÊÌÆÕÚéÊÌÆ`àåÚéÔrØéË1Ù(á*ÆpÖåîRÆÕÛ�K�Û�Æ!ÖÌË/àåË�ÊÌÆpË à�EÞ×$ë�ì æ�õ�Ðv|�Í�k`ç±Mm}�í àåÉ�ã�ãúÚ`àåÆÕÛ�È ß�Ú`Û�à�ÖÌÒqÛïÖ ÖÌî�Ë/Ù�Æ®IóÉ�àåÆÎØÞÆpÖØ×(ÒéÛ�Ù,Öåî�ËâäÚéÆñàØÖÌÉ�ÊÌË#ß�Ú`ÛïÖåË�ÛïÖ/ÒqÖeÖÌî�Ë(àåÉ�Êåð&Òéß�Ë9|rW7õ�MLìmæ�U íóÍ¹k±MÀç>2 ´ W7ËTýYæºÒéÛ�Ù�õ�÷'G0ìmæRíúÍ�k+jTj+}�íqÖÌî�Ë�×+ÒqÊÌËmÔÕÆpâäÆpÖåË ÙÖåÚ�à�ÖåË ÒéÙ�×¨àØÖ·ÒÀÖÌË1à�2ÓÚéÛ�Ë$ß�ÒéÛ�Û�ÚqÖÌË,Öåî�ËGÒqÖ�ÖÌË�âäã�Ö Úéð�õ�W ´ ú�W j æ�U=æé|�Í�kTj³Mm}eÖåÚ�Ò`Ù�Ù�í�ÖåÚäÖåî�ËRà�Ú`ÔpÉ�ÖÌÆpÚ`Û�ÚqðÖåî�Ë�Ù�Æ®IóÉ�àåÆpÚ`Û Ë ÑïÉ�ÒÀÖÌÆpÚ`Û í ÒÝÖåË�ÊÌâ ÒéÔpÔÕÚÀá*ÆpÛ�È�ÖåÚ�ÊÌË�Û�Ù�Ë�Ê$Ò�ÖÌË�âäãúË�ÊÌÆpÛ�È�ãúË�ÊÌÆpÚ�Ù�E�É�Ö$ÖÌî�Ë+Ù�Ë�âäÚéÛÓàØÖÌÊÌÒqÖåÆÕÚéÛÒqÛÓÙÝÊÌË1àåÉ�ÔpÖÌà*ÒéÊåË(ÆpÛÓà�É�Ñ�ß�ÆpË1Û`ÖÌÔp×¨ß�ÔñÒqÊÌÆ®KÓË1Ùm2
� àåÚéÔrØéË1ÙGá*Æ!ÖÌîGÖÌî�Ë0K�Û�ÆpÖåË*Ù�ÆJIóË�ÊÌË�Û�ß�Ë|âäË�Öåî�Ú�Ùb|ãú æ�MLú�WPMLú�WYÒqÛ�Ù ´ ÷AML÷3ì�Ë�W7õ�{ í�Í�kTj+jmE�2mø�æOD0W7Ëeí�Í�k+jTj+}�íÖåî�Ë�×ùÊÌË�ÛÓÙ�Ë�Ê*á|Ë�ÔÕÔ É�Û�à�ÖåË ÒéÙ�×ÝàØÖ·ÒÀÖåË à0E�É�Ö Û�Ë1ß�Ë àåàåÆpÖÌÒÀÖÌË$ÒqÛ�ÆpâäãúÚéÊåÖÌÒéÛ`Ö*âäË1àåîMÒqÛ�ÙùÖåî�Ë�ÊÌË�ð�ÚéÊÌË$ÒäØéË1Êå×[E�Ò`Ùß�ÒéÔÕß�É�ÔñÒÀÖåÆÕÚéÛÝÖåÆÕâäË,ÖåÚ�àåÆpâ É�ÔñÒÀÖåË$Ò�á*î�Ú`ÔpË$Ù�ÊÌ×éË1Ê�«

R â�Ú�Ù�Ë1ÔÕà»ð�ÊÌÚéâ Öåî�Ë0D�ø�W Öåî�Ë1ÚéÊÌ×éíìâäÚéÊÌËeÚéÊÇÔÕË1àÌàfàåÆpâäã�ÔÕÆJK�Ë1Ù�«�D-î�Ë|ÈéÊÌË1ÒqÖ»ÆpÛïÖÌË�ÊÌË1à�ÖfÚqð�Öåî�Ë à�Ë|âäË�Öåî�ÚÞÙ�à»ÆñàfÖåî�ÒqÖfÖÌî�Ë�×ÒqÔÕÔpÚÀá ÖåÚ ß�ÚéÛ�àåÆÕÙ�Ë�Ê»ß�ÊåÚïàåàóÊÌË�ÔñÒÀÖÌÆpÚ`Û�à�î�Æpã�à�EÓË�ÖØá/Ë1Ë�Û,Öåî�ËeÙ�ÆJIúË1ÊåË1Û`Ö�`�ÚÀámà@« ? Û�ð�Ú`Ê�ÖÌÉ�Û�ÒÀÖÌË�ÔÕ×#âäÚïàØÖ»Òéã�ã�ÔÕÆÕß1ÒÀÖåÆÕÚéÛÓà ÒqÊÌËE�ÒéàåË1ÙGÚéÛGÆÕÛ�Ë1Ê�ÖYâ+ÒÀÖåË1ÊåÆñÒqÔñà0|&àÌÒqÛ�ÙGË1àåãÓË ß�ÆñÒqÔÕÔp×�} ð&ÒqÊPÒìá-Òì×#ð�ÊÌÚéâzÖÌî�Ë-ã�ÊÌÚÞÙ�É�ß~Ö·à»ÖÌî�ÒÀÖoß�ÚéÛ�ß�Ë�ÊÌÛRÉ�à�«�õ ËRØéË1Ê�ÖÌî�Ë�ÔÕË1àÌà1íá*Æ!ÖÌî â+ÒqÛÞ× à�ÆÕâäã�ÔpÆJKÓß1ÒÀÖåÆÕÚéÛÓà�íPàåÚéâäË�ÖÌÆpâäË1à�àåÆpâäã�ÔÕÆ!ð�×ÞÆÕÛ�È=ÖÌî�Ë�â ÖÌÚ EúË1ß�ÚéâäËÝÒ à�ÆÕâäã�ÔpË¨Ù�ÆJIúÉ�àåÆrØéË a ß�Ú`Û¢Ø`Ë1ß�ÖåÆrØéËâ�Ú�Ù�Ë1Ô�íYÚ`Û�Ëùß�ÒéÛVK�Û�Ù Ë@P�Òqâäã�ÔÕË1à$ð�Ú`Ê ß�ÚéÊÌÛ ÐäÅ�l1ì�D�÷ ´ ÒqÛÓÙ-l1ÐLl ´ |ØÍ¹kTj C }(î�ÒSØ`Ë+ÖåÊÌÆpË Ù ÖåÚ à�ÆÕâGÉ�ÔñÒÀÖÌË+Öåî�ËÙ�Êå×`Ë�Ê·ÒÀÖÌÆpÚ`ÛV|�ÖåË1â�ãúË�ÊÌÆÕÛ�È¨Öåî�Ë1Û àåÔpÚÀájß�ÚïÚ`ÔpÆÕÛ�È�ÆÕÛ ß�Ë�ÔÕÔ }�EÞ×¨Öåî�Æñà(âäË�Öåî�ÚÞÙ=ÖÌÒéÜïÆÕÛ�È¨ÆpÛïÖÌÚÝÒéß1ß�Ú`É�ÛïÖ#ÔÕÆÕÑïÉ�ÆñÙ=á-ÒÀÖÌË�Ê í
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G0ì�l�l1Ð�÷3ìÐ4@6�8B9<;t|ØÍ¹k±M È }#ÈéÆrØéË+Ò@ØÀÒqÔÕÉ�Ë+Úqð�Môj È Ã Í C ¢ »�¼ á*Æ!ÖÌî�ÚéÉ�ÖGÒéÛÞ×=ã�ÊÌË1ß�ÆñàåÆpÚ`Û�à@«�U ú�Ë�G-æ ? ÷3ìw|ØÍ¹k±M È }ÈéÆrØéË à/ð�ÚéÊ-Öåî�Ë�W7õ�ìmæ C Îmj�ß�Ú`ÊåÛ í�Ò`àåàåÆÕâ�ÆÕÔñÒÀÖåÆÕÛ�È Öåî�Ë$È`ÊÌÒéÆpÛ�Òéà*Òäàåã�î�Ë1ÊåË`Ð

Ç À è Ã è`è � Îmk±M Ã ÑOÃ |¾M Ã C j�Äbè Ã Cm� ç Ã ��} ½ Ã Í � Îqè]~ n ºP��è Ã Í�«B�!«nè Ã ç
ÖåîÓÒÀÖmÈéÆrØéË à0j � M ¢ »�¼ ð�ÚéÊ�� À è Ã Î � jb| � Î+°9ÚéðÇîÞÉ�âäÆñÙ�ÆpÖØ×�}Q«

l#Û�Ë,á*ÆÕÔpÔ4EÓËGÒTE�ÔÕË,ÖåÚ+ÊÌË�ÖÌÒéÆpÛaÇ À j`èéè ¢ »�¼ìíúÒéà*Ò+ß�ÚéÛ�à�ÖÌÒéÛ`Ö í�ÆÕÛ�Öåî�Ë$âäË1ÒéÛïÖåÆÕâ�Ë$ÚéðoÒqÛ�ËQP�ãúË�ÊÌÆpâäË�ÛïÖ·ÒqÔ Ù�Ë�ÖåË�ÊÌâäÆ®HÛ�ÒqÖåÆÕÚéÛ¯EÞ×äÖÌî�Ë,â�Ë�Öåî�Ú�ÙÝÊåË ß�Ú`â�âäË1Û�Ù�Ë1Ù¯EÞ×�Ë�÷BU=æ�M ? ÷'ì)|�Í�kTj+k+}Q«Ol#Û�Ë,àåî�ÚéÉ�ÔñÙ�Û�ÚqÖåË(ÖÌî�ÒÀÖ-ð�Ë�á ÒqÉ�ÖÌî�ÚéÊ·à-à�ãúË1ß�Æ!ð�×Öåî�Ë�ØìÒéÔpÉ�Ë(ÚéðfÖÌî�Æñà-ð�É�Û�Ù�ÒéâäË�ÛïÖÌÒéÔ ã�ÒqÊ·ÒqâäË�ÖåË�Ê¹«
%��e% � �1����+��@�n�T�V�����±.a�����

´ ÆÕÛ�ß�Ë*á|Ëmî�Ò`ÙäÒqÔÕÊåË ÒéÙ�×RË@P�ãÓË1ÊåÆÕâäË�ÛïÖÌÒéÔ�Ù�ÊÌ×ïÆÕÛ�È$ÜÞÆÕÛ�Ë�ÖÌÆÕß1àoÆÕÛäÖåî�ÆÕÛ+ÔÕÒì×`Ë�ÊoÒéÛ�ÙäÆpÛ�ß�ÚéÛ�à�ÖÌÒéÛïÖPß�ÚéÛ�Ù�Æ!ÖÌÆpÚ`Û�à�|�{mæ ? {�W7õRíÍ�k+j C }~íqá|Ë*î�ÒSØéË-Ú`ÊåÆÕË�ÛïÖåË ÙGË àåàåË�ÛïÖÌÆÕÒéÔpÔÕ×RÖÌÚÀá|ÒéÊÌÙ�àÇË@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖÌàPÆÕÛ�ØÀÒqÊÌÆÕÒTE�ÔpË*ß�ÚéÛ�Ù�ÆpÖåÆÕÚéÛÓà@«�D-î�Æñàoá-Òì×éíqá|Ëmß�Ú`É�ÔÕÙäÒ`ÙyFØÉ�à�ÖÖåî�Ë$â�Ú�Ù�Ë1Ô ÚéÛ¨ÜÞÆpÛ�Ë�ÖåÆñß�àmÆpÛ�ß�Ú`Û�àØÖ·ÒqÛïÖmß�Ú`Û�Ù�ÆpÖåÆÕÚéÛ�à*ÒéÛ�Ù�ØìÒéÔpÆñÙ�ÒqÖåË,Æ!ÖmÆÕÛ@ØÀÒqÊÌÆÕÒTE�ÔpË$ß�ÚéÛ�Ù�ÆpÖåÆÕÚéÛÓà@«
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þ-ü�þ*ü�û Ò������������4��d��3i	��
���
��ïe±�O�)��I7��e
Å�Ú`ÊeÚ`É�Ê�FØÉ�âäã�à|ÒqÛÓÙ�àØÖÌÚéãùÙ�Êå×ÞÆÕÛ�ÈRËQP�ãúË�ÊÌÆpâäË1Û`Ö·à�íïÆpÖ/î�Ò`à�EúË�Ë�ÛÝÛ�Ë1ß�Ë1àÌàåÒéÊå×GÖåÚ ÊåË1á/Ë�Ö/à�Ú`âäË ß�Ú`ÊåÛ�àÌÒqâäã�ÔÕË1à�«4W Ö-î�Ò`àEúË�Ë�Û ã�ÊåÚ�ØÞÆñÙ�Ë1ÙaEÞ×ÝÖåî�Ë ÔÕÒTEÓÚ`ÊÌÒqÖåÚ`Êå×ÝÚqðoæn«hË�÷öG0ìmæ ´ ÒÀÖ#Öåî�ËzW7D ë|Å|ÐÓÆpÖ(ß�ÚéÛ�ß�Ë�ÊÌÛ�à*î�ÒéÊmØ`Ë1à�ÖåË1ÙMß�ÚéÊÌÛ í�Ú`ÛMÖåî�Ë àÌÒqâäËK�Ë1ÔÕÙ�à*ß�ÔpÚïà�Ë(ÖÌÚ�÷oÖÌÒéâ�ãúË1à1í�ÆÕÛ Í¹kTj³MRÒéÛ�Ù Í¹kTj+j�í�Ù�ÊÌÆpË ÙÝÙ�É�ÊåÆÕÛ�È+Òqã�ã�ÊåÚyP�ÆÕâäÒqÖåË1Ôp×�Î âäÚéÛïÖåî�ÆÕÛÔÓ@ÕeÖz×7Ø[|&ÆpÛMß�ÚTE íÞÖÌÚ�Ú`ãÓË1ÛàåÜï×�}|ÒqÛÓÙÝá*î�Ú`àåË,ÑïÉ�ÒéÔpÆpÖØ×éí�Ë@P�ß�Ë�ã�Ö-ÆpÖÌàmâ�Ú`ÆÕà�ÖåÉ�ÊåË$ß�Ú`ÛïÖåË�ÛïÖ í�ÆÕàlØ`Ë�ÊÌ×�ß�ÔÕÚ`àåË(ÖåÚäÖåîÓÒÀÖmÚqðYÒ ð�ÊåË à�î�ÔÕ×�î�ÒéÊmØ`Ë1à�ÖåË ÙùÈ`ÊÌÒéÆpÛ�«
D-á|Ú âäË�ÖÌî�Ú�Ù�à*ÚéðÇÊÌË�á|Ë�ÖåÖåÆÕÛ�Èäá/Ë1ÊåË(É�àåË1Ù Ð
R à�ÚïÒqÜÞÆpÛ�È ÆÕÛÝá-ÒÀÖÌË�ÊmÒqÖ*Òéâ9E�ÆÕË�ÛïÖ*ÖÌË�âäãÓË1ÊÌÒqÖåÉ�ÊÌË$Ù�É�ÊÌÆpÛ�È CmÈ îùÖÌî�Ë�Û=Ù�Ê·ÒqÆÕÛ�Ë ÙÝÒqÖ|ð�ÊÌË1àåî�ÒqÆÕÊmÙ�É�ÊÌÆpÛ�È C ÖÌÚ CmÈ î�«
R Öåî�ËäâäË�ÖÌî�Ú�Ù Úéð�{mæ ? {�W7õ |�Í�kTj C }*Öåî�ÒqÖ$ß�ÚéÛ�àåÆñàØÖ·à#ÆÕÛ ÔpË ÒSØïÆÕÛ�ÈÝÖåî�Ë+ß�ÚéÊÌÛ àåÚ`ÒqÜÞÆÕÛ�ÈùÆÕÛ Öåî�Ë+Ù�ÆñàØÖÌÆpÔÕÔÕË1Ù á|ÒqÖåË�Ê,ÆÕÛF�ÒqÊ·à-ã�ÔÕÒ`ß�Ë ÙÝÆÕÛ=Ò+ß�Ú`ÔÕÙbEúË1Ù�ÊÌÚÞÚéâ Ù�É�ÊÌÆpÛ�ÈMÍìÎ�Ù�Òì×�à@«3D-î�ËGß�Ú`ÊåÛ¨ÆÕàmÖåî�Ë1Û=Ù�Ê·ÒqÆÕÛ�Ë1Ù¨ÒqÛ�ÙMà�ÖåÚ�ß·Ü`Ë1ÙÝÉ�Û�Ù�Ë1Êmã�ÔñÒéà�ÖåÆñßE�ÒqÈïà|Ù�É�ÊåÆÕÛ�È CmÈ î�ÆÕÛMÒäÊåË�ð�ÊåÆÕÈéË1ÊÌÒqÖåÚéÊ¹«YæmÛ�î�ÚéÉ�Ê�EÓË�ð�ÚéÊÌË,Öåî�Ë$Ë@PÞãúË�ÊÌÆÕâ�Ë1ÛïÖ1í�ÖÌî�Ë$ã�ÊÌÚÞÙ�É�ß~ÖmÆñàmÙ�Æñà�ã�ÔÕÒì×`Ë1ÙùÖåÚäÖåî�ËÒqâ9E�ÆpË1Û`ÖmÒéÆpÊ¹«
´ Ú`â�Ë(ð�ÊÌË1àåî¨ß�ÚéÊÌÛ íÞð�ÊÌÚéâCÖÌî�ËRàåÒéâäË(Ú`ÊåÆÕÈéÆÕÛ í�î�Ò`à0EÓË1Ë�Û�É�àåË1Ùùð�ÚéÊ*ÖÌî�Ë$ËQP�ãúË�ÊÌÆpâäË1Û`Ö·à-ÆpÛ Í¹kTjTk�«

þ-ü�þ*ü�þ Ù�Ú�������df����i'�³��I?�����'���
D-î�Ë¨Ù�Êå×`Ë�Ê�É�àåË1Ù á-Òéà Úqð*ÖÌî�ËXW7õ�ìmæ�HsM1WØæn­ à+ÒéàÌàåÚÞß�ÆÕÒqÖåË Ù ÔÕÒTEÓÚ`ÊÌÒqÖåÚéÊÌ× ÒqÖ ÖÌî�Ëa÷3õ ´ WØæ |rK�ÈéÉ�ÊÌË C « C }²«VD-î�Ë�ÒqÆÕÊß�Ú`Û�Ù�ÆpÖåÆÕÚéÛ�ÆÕÛ�È Ù�ËRØÞÆñß�ËMÒqÛÓÙ ÆpÖÌàäÆÕÛ�àØÖÌÊåÉ�â�Ë1ÛïÖÌÒÀÖÌÆpÚ`Û�îÓÒSØéË¯EúË�Ë1ÛnÙ�Ë�Ë�ã�Ôp× âäÚ�Ù�ÆJK�Ë1ÙnàåÆpÛ�ß�Ë Í�kTj+j�« l#Û�ÔÕ× Öåî�Ë¨î�Ë1ÒÀÖÌÆpÛ�ÈÙ�ËWØïÆñß�Ë`í�â+ÒqÛÞÉ�ÒéÔpÔÕ×ùàåË�ÖmÖÌî�Ë�ÛMÒqÉ�ÖåÚéâ+ÒqÖåÆñß�ÒqÔÕÔÕ×ùß�Ú`Û`ÖÌÊåÚ`ÔpÔÕË1Ù í�î�Òéà�EúË�Ë1ÛMÉ�àåË1Ù�«3D-î�ËRÒéß�ÑïÉ�ÆñàåÆ!ÖÌÆpÚ`Û¨Æñàmß�Ë�ÛïÖåÊ·ÒqÔÕÆJZ1Ë1ÙÝÚéÛ¨Öåî�Ëß�Ú`âäã�É�ÖåË1Êmß�Ú`Û�Û�Ë1ß�ÖåË ÙùÖÌÚ�Öåî�ËRÙ�ÒqÖÌÒäÒéß1ÑïÉ�ÆÕàåÆpÖåÆÕÚéÛ¨É�Û�ÆpÖ�«
D-î�Æñà|ÖØ×ÞãÓË$ÚéðÇÙ�ÊÌ×éË1Ê*ã�ÊåË à�Ë1ÛïÖÌà/Öåî�ÊÌË�ËRÙ�ÆÕàÌÒéÙ�ØÀÒéÛ`Ö·ÒqÈ`Ë1à1Ð
R Ù�É�Ë�ÖÌÚ=ÖÌî�Ëùð&Ò`ß~Ö�ÚqðmÖÌî�ËÝÙ�ÆñàÌß�ÚéÛïÖÌÆpÛÞÉ�Ú`É�àGá|Ë�ÆÕÈéî�ÆpÛ�È Ù�ËRØÞÆñß�ËéíYÖÌî�ËbEÓË1ÈéÆÕÛ�Û�ÆÕÛ�È Úéð Ò=ÜÞÆpÛ�Ë�ÖåÆñß�Æñà�Ë�ÆpÖåî�Ë1Ê ãúÚÞÚéÊÌÔp×ÜïÛ�ÚÀá*Û í�ÚéÊ-á|Ë�ÔÕÔ ÜÞÛ�ÚÀá*Û¯E�É�Ö#àØÖÌÊåÚ`Û�ÈéÔÕ×+ÆÕÛ�`�É�Ë1Û�ß�Ë ÙXEÞ×+ÖÌî�Ë$âäË1Ò`à�É�ÊÌËéí
R Æ!ÖmÆñà*ÆÕâ�ãúÚ`àÌàåÆJE�ÔÕË,ÖåÚ+ã�É�ÔpÔ Öåî�ËRã�ÊåÚ�Ù�É�ß�ÖmÆpÛ¨ÖÌî�ËRß�Ú`É�ÊÌàåË,ÚqðPÒqÛ�ËQP�ãúË�ÊÌÆpâäË1Û`Ömá*ÆpÖåî�ÚéÉ�ÖmÆÕÛ�`�É�Ë1Û�ß�ÆÕÛ�ÈäÖÌî�ËRÜÞÆpÛ�Ë�ÖåÆñßqíá*î�ÒÀÖ�ã�ÊåËWØéË1Û`Ö·àRÖÌÚ ã�ÔpÚéÖ�Ò ÜïÆÕÛ�Ë�ÖåÆñßùÚéð Ù�Êå×ÞÆÕÛ�È ß�ÚéÉ�ã�ÔpË Ù ÖåÚ Ò=ÜÞÆÕÛ�Ë�ÖÌÆÕßÝÚqð(Ù�Ë�È`ÊÌÒ`Ù�ÒÀÖÌÆpÚ`Û Úqð*Öåî�ËÝá|Ë�ÖfH âäÆÕÔpÔÕÆpÛ�ÈÑ`ÉÓÒqÔÕÆ!ÖØ×`í
R Æ!ÖmÆñà-ÆpâäãúÚ`àÌà�ÆSE�ÔÕË(ÖåÚ+á|ÚéÊÌÜ[EÓË1ÔpÚÀá è Ã Î ¢tÃ Æm»�¼mð�ÚéÊ-Öåî�Ë$ÆpÛ�ã�É�Ö#ÒqÆÕÊlØéË1ÔpÚ�ß�ÆpÖØ×=ÐYÖÌî�ÆÕàmã�ÊåËWØéË1Û`Ö·à/ÖåÚäËQP�ãúË�ÊÌÆpâäË�ÛïÖmÆÕÛÖåî�ËRß�ÚéÊÌÊåË ß~Ö-ÊÌÒéÛ�ÈéË(ÚqðYÆpÛÓÙ�É�à�ÖåÊÌÆÕÒéÔ Ù�Êå×ÞÆÕÛ�È+ß�Ú`Û�Ù�ÆpÖåÆÕÚéÛ�à�«

þ-ü�þ*ü�ý Ù/Û�Ü*Ù�Ý ������
����
W Ö ÆñàmÒ�àåÆpâäã�ÔÕËRâäË�ÖÌî�Ú�Ù�ÚqðPÛÞÉ�âäË�ÊÌÆÕß1ÒqÔ ÆÕÛïÖåË1ÈéÊ·ÒÀÖåÆÕÚéÛÝð�ÚéÊ#ÚéÊ·Ù�ÆÕÛ�ÒqÊÌ×ùÙ�ÆJIúË1ÊåË1ÛïÖåÆñÒqÔ Ë Ñ`ÉÓÒÀÖåÆÕÚéÛ |ál1{�÷�}*àå×Þà�ÖåË1â+àn| ´ WáHG�l1õ j ÒqÛ�Ù-U=æ�ì�{�l1õRí*Í¹kTj C }²«tW ÛbÚ`É�Êäß�ÒéàåËéíPá*ÆpÖåînÒ àå×�àØÖÌË�â Úqð,Î=ß�Ú`É�ã�ÔÕË1Ù�Ù�Æ®IóË�ÊÌË�ÛïÖÌÆÕÒéÔ/Ë Ñ`ÉÓÒÀÖåÆÕÚéÛÓà�íPá*ÆpÖåîxÎÆÕÛ�Ù�Ë�ãúË�ÛÓÙ�Ë�ÛïÖ7ØÀÒéÊåÆñÒmE�ÔÕË1àz|r� ¼ í�� ½ í�� ð í�~ � í��n}~íúÆpÖ#ÆñàmÛ�Ë ß�Ë1àÌàÌÒqÊÌ×�ÖåÚùâäÒéÜéË$ÖÌî�ËGîÞ×ÞãúÚqÖåî�Ë1àåÆÕàmÖåî�ÒqÖmÖåî�Ë�ß·î�Ú`àåË�Û=à�ÖåË1ãàåÆJZ1Ë*ð�ÚéÊPÖÌî�ËmÖÌÆpâäË@H ÆÕÛïÖåË�È`ÊÌÒqÖåÆÕÚéÛäá*ÆÕÔpÔ¬EÓË(à�É�Ñ�ß�ÆpË1Û`ÖÌÔp×äàåâäÒéÔpÔÓÆpÛ+Ú`ÊÌÙ�Ë�ÊPÖÌî�ÒÀÖ�ØÀÒéÊåÆñÒmE�ÔÕË1àeß�ÚéÉ�ÔÕÙ�EúË#ß�ÚéÛ�àåÆÕÙ�Ë�ÊÌË1Ù�ÆpÛÓÙ�Ë�ãúË�Û�HÙ�Ë1Û`ÖeÙ�É�ÊåÆÕÛ�È,ÖÌî�Ë Ù�É�Ê·ÒÀÖÌÆpÚ`Û Úéð ÒqÛäÆ!ÖÌË�Ê·ÒÀÖÌÆpÚ`Û�«�W Û+ã�Ê·Òéß�ÖåÆñß�Ë`íqá/Ë*îÓÒSØéËlØéË1ÊåÆJK�Ë1ÙGÖåîÓÒÀÖ'÷ ? Ë�÷'ìxÒqÛ�Ù�ì ? õ�ML÷ Ð ? D�DÇæ| ð�Ú`É�ÊåÖåî�ÚéÊ·Ù�Ë�Ê²}eâ�Ë�Öåî�Ú�Ù�àmÈ`ÒSØéË(ËQP�Ò`ß~ÖåÔÕ×+ÖÌî�ËRàåÒéâäË(ÊÌË1àåÉ�ÔpÖ1í�á*ÆpÖåîMÒäß�Ú`âäã�ÒqÊ·ÒmE�ÔÕË(ÛïÉ�â�Ë1ÊåÆñß�ÒéÔ àØÖ·ÒmE�ÆÕÔÕÆ!ÖØ×+«�D-î�ÆÕà-ÔÕË1Ù¨É�àÖåÚäÊÌË�Ö·ÒqÆÕÛÝÖÌî�Ën÷ ? Ë�÷'ì âäË�ÖÌî�Ú�ÙMÒéà|Öåî�Ë,àåÆÕâ�ã�ÔpË àØÖ ÒéÛ�Ù�í�EÞ×+ð&ÒéÊ1íÞÖÌî�Ë$âäÚ`à�ÖmÊÌÒéã�ÆÕÙÝÚéÛ�ËT«
DfÚbÒSØéÚ`ÆÕÙxÛÞÉ�âäË�ÊÌÆñß�ÒqÔ,Ù�ÆrØéË1ÊåÈ`Ë�Û�ß�Ë=ã�ÊÌÚTE�ÔÕË�â+à1ímÒqÛºÒ`Ù�Òqã�ÖÌÆÎØ`Ë àåË�Ö�à�ÆSZ�Ë â�Ë�Öåî�Ú�Ùºî�ÒéàXEÓË1Ë�ÛºÙ�ËRØéË1ÔpÚ`ãÓË Ù?Ð ÚéÛ�Ëß�ÒéÔÕß�É�ÔñÒÀÖåË à�Þzº|ÒqÖ|ÖÌî�Ë�EúË�ÈéÆÕÛ�Û�ÆÕÛ�ÈäÚqðYË1Ò`ß·îÝÆpÖåË1ÊÌÒqÖåÆÕÚéÛ�Òéß1ß�ÚéÊ·Ù�ÆÕÛ�È ÖåÚ
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¼
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¼
æ ÝµçD-î�ÆñàmâäË�ÖÌî�Ú�Ù�ÔpÆÕâäÆ!Ö·à ÊÌË�ÔñÒÀÖÌÆÎØ`Ë:ØìÒéÊåÆñÒÀÖÌÆpÚ`Û�à*ÚéðYË Òéß·î@ØÀÒqÊÌÆÕÒTE�ÔÕË,ÖåÚÝÎ±°Câ+ÒôP�ÆÕâGÉ�â ÆÕÛ�Öåî�ËGß�ÚéÉ�Ê·àåË$ÚqðoÒqÛMÆpÖåË1ÊÌÒqÖåÆÕÚéÛÒqÛÓÙÝÒéÔpÔÕÚÀámà|ÖåÚäã�ÊÌËRØ`Ë�ÛïÖ*ã�ÊÌÒ`ß~ÖÌÆÕß1ÒqÔÕÔp×�ÒéÔpÔ ÛÞÉ�âäË1ÊåÆñß�ÒéÔóÙ�ÆÎØ`Ë�ÊÌÈéË�ÛÓß�ËT«OUMÚ`ÊåË1Ú�ØéË1Ê1í`Öåî�ËRàåÆÕâGÉ�ÔñÒÀÖÌÆpÚ`ÛÝÆñà|ð&ÒqÊ*âäÚéÊÌË,ÊÌÒéã�ÆñÙ�«
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ELECTRONIC
è

 WEIGHTING

I.Ré .

DA
ê

TA
LOGGER

A
IR

O
U

T
P

U
T

Air swë itch
(only for weighting)

Pneumatic jacks
up & down oì f the basket

(only for weighting)

Coì rn

Product surface 
temperature rí emote sensor

(InfraRed)

AIR INPUT
at Ta, Y, Va

A
ê

ir

Wet & dry bulb teî mperature 
sensors
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Medium 
compartmõ ent (#2) 
X2, Tg

Central 
compartmõ ent (#1) 
X1, Tg

Peripheral 
compartmõ ent (#3) 
X3, Pv3, Tg

Air Y, Pvö a, Ta, Va

Mass exchange c÷ oefficient : K12

Mass exchange c÷ oefficient : K23 Heat transfer coefficient : α
Mass transfer coefficient : βp
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�pè1ç�õ�ÚKû�å�ô�Ú�ã�ä;ç�õ�Úaå�Ö�Ù	Ù�Ú5û>Ö�Ù�û�Ø�ÿCå2ç�Ö�è�×$ú6ã�è�Ú<Ù�Ú�æ,Ú�å�ç�ô�ç�õ�Úaû>ã�ø)æ�ÿNÚ�ç�Ú*ô�ÖNøKØ�ÿCå2ç�Ö�ã�èJã�ä+ç�õ�Ú*é6Ù�ê�Ú�Ù�ú�Ö�èbç�Ú�×�Ù�å2ç�Ö�è�×�ç�õ�ÚØ�ô�Ú�éJå�Ö�Ù�ø)ã�ÖCôEç�Ø�Ù�Ú<û�ã�èbç�Ú�è�çSæ�Ù�Ú�òbÖ�ã�Ø$ô4ÿ�ê&û�å�ÿ�û�Ø�ÿ�å�ç�Ú5é@ú6Ø�èbç�Ö�ÿ ô4ç�å�ë�ÖNÿ�ÖóçEê=Ö�ô	Ù�Ú�å�û�õ�Ú�éLÜñ7Ö�øaØ�ÿCå2ç�ÖNã�è�ô=å�Ù�ÚDÙ�Ú5å�ÿ�Ö�\�Ú�é�ç�ãvã�ë�ç�å�Ö�è�ç�õ�Úhé6Ú5ô4Ö�Ù�Ú�é�ø)ã�ÖCôEç�Ø�Ù�ÚVû>ã�èbç�Ú�èbçJå2ç=ç�õ�ÚDë,ã�ç�ç�ã�ø ã�ä<ç�õ�ÚVé6Ù�ê�Ú�Ù�Þhç�õ�Úé6ÖCô�û�õ$å�Ù�×�Ú�û>ê6û>ÿ�Ú<é6Ø�Ù�å2ç�Ö�ã�èAü-å�è�éqç�õ�Ú�Ù�Ú�ä'ã�Ù�Ú�ç�õ�Ú<×�Ù�å�Ö�èqö�ã2â|Ù�å2ç�Ú5ýGÖ�ô�ã�æ6ç�Ö�ø)Ö�\�Ú�éJå�û�û>ã�Ù�é6Ö�è�×�ÿNêYü-Öóç�Ú�Ù�å2ç�Ö�ò�Ú<ô�Ú�å�Ù�û�õ$ý>ÜþSÿ�ÿ û�å�ÿCû>Ø�ÿCå2ç�ÖNã�è�ô	õ�å]ò�Ú"ë,Ú�Ú�èJÙ�Ú5å�ÿ�Ö�\�Ú�é1ã�èQå�èQþ�æ
æ
Ej�ä�Yþ�R#��H�÷�C�ñGD%�O�Sñ+��ÚTWbØ�Ö�æ�æ$Ú5é1â	Öóç�õYå A IB��ßB�Kø)Ö�û�Ù�ãB�æ�Ù�ã6û>Ú�ô�ô�ã�ÙGå�ç�ð��f�½D2\�å�è�é1å A IBINI�ð"ö$ã�å2ç�ÖNè�×���æ$ã�ÖNèbç�Ø�è�ÖNç�ú6ë�Ù�ÖNè�×�Ö�è�×�åKæ,ã2âGÚ�Ù�ã�äIå�æ�æ�Ù�ã]ì6Ö�øMå2ç�Ú�ÿNêJÝ}�QÖ�æ�ô<ü'ø)Ö�ÿNÿ�ÖNã�èã�ä;Ö�è�ôEç�Ù�Ø$û0ç�Ö�ã�è1æ,Ú�ÙSô�Ú�û>ã�è�é�ý>Ü`÷�õ�Ú<æ�Ù�ã�×�Ù�å�ø õ�å�ô�ë$Ú�Ú�èJÙ�Ú�å�ÿ�Ö]\�Ú�éqÖ�èJ÷<D���H��~æ@þXñhR�þ�Ehò�Ú�Ù�ô�ÖNã�è=Û�Ü ��Ü÷�õ�Ú�û>ã�ø�æ�ÿNÚ�ç�Ú<ô4Ö�øaØ�ÿ�å�ç�Ö�ã�è=ã�äLç�õ�Ú5�E÷�R�ÕS� ô	é6Ù�ê�Ú�Ù�è�Ú5û>Ú�ô�ô�Öóç�å2ç�Ú5ô	ð<ç�ã1Ý @ ø)Ö�èbØ�ç�Ú�ô�ã�ä+û�å�ÿCû>Ø�ÿCå2ç�ÖNã�èDü'ã�è�Ú�õ�ã�Ø�Ù�Ö�èç�õ�Ú)û�å�ô�Ú)ã�ä^ç�õ�Ú)Ù�Ú�ã�Ù�ÖNÚ�èbç�Ö�è�×=ã�ä�å�Ö�Ù0ýXå�û�û�ã�Ù�é6ÖNè�×&ç�ã1ç�õ�Ú)×�Ù�å�Ö�èYö�ã2â�Ù�å�ç�Ú)å�è�éDç�õ�ÚMå�ÖNÙ"ç�Ú�ø)æ$Ú�Ù�å�ç�Ø�Ù�ÚMû>ã�è$ô4ÖCé6Ú�Ù�Ú�éLÜ÷�õ�ÖCô�é6Ø�Ù�å2ç�Ö�ã�èDÿNÚ�è�×�ç�õ�Ú�è�ô"â	ÖNç�õVç�õ�Ú)å�Ö�Ù"Ù�Ú5û>Ö�Ù�û�Ø�ÿ�å�ç�Ö�è�×qå�è�éJç�õ�ÚMé6Ù�ê�Ú�ÙXõ�Ú�Ö�×�õbç�Ü*÷�õ�Úaç�ÖNø)ÚMå�è�éDô4æ�å�û>Ú)ôEç�Ú�æhô4Ö]\�Ú5ôØ�ô�Ú�éjå�Ù�Ú=Ù�Ú5ô4æ,Ú�û>ç�Ö�ò�Ú�ÿ�ê�ÝkÈ1å�è�é8�hÑ �N� @ Á ×�Ú�è�Ú�Ù�å�ÿ�ÿNê�ÜD÷�õ�ÚqÙ�Ú5ô4Ø�ÿNçaã�ä�åDô�ÖNøKØ�ÿ�å�ç�Ö�ã�èiÖCôaÙ�Ú�æ�Ù�Ú5ô4Ú�è�ç�Ú�éAë7êiåJç�å�ë�ÿ�Úû>ã�èbç�å�Ö�è�Ö�è�×)ø)ã�Ù�Ú�ç�õ�å�èF�Æ�N�B�Kò2å�Ù�Ö�å�ë�ÿNÚ5ô�Ù�Ú�ÿ�å�ç�Ö�ò�Ú"ç�ã�ç�õ�Ú<×�Ù�å�Ö�èqå�è$é=ç�ã�ç�õ�Ú*å�ÖNÙ5Ü

m2nZoinqç èäv1�+é�zÓu'�

àXØ�ÚSç�ã<ç�õ�ÚXÖNø)æ,ã�Ù�ç�å�è�ç�û�å�ÿCû>Ø�ÿ�å�ç�Ö�ã�è)ç�Ö�ø)ÚXå�è�é�ç�õ�ÚXè7Ø�ø)Ú�Ù�ã�Ø�ôGé�å2ç�å�ç�ã�å�è�å�ÿNê+\�Ú�ú�ã�Ø�Ù^ô4ç�Ø�é6ê)õ�å�ô^û�ã�è�û�Ú�èbç�Ù�å2ç�Ú�éã�èDð�Ú�ì6æ$Ú�Ù�Ö�ø)Ú�èbç�ô�Ù�Ú5å�ÿ�Ö�\�Ú�éJå2ç	ç�õ�Úº�E÷�R�Õ{ÖNèiÝ��BI+�aå�è�é1ÖNèvÝT�BINI�â	Öóç�õQò�Ú�Ù�êqé�ÖgåuÚ�Ù�Ú�èbçXé6Ù�ê�Ú�ÙSû>ã�èG`�×�Ø�Ù�å�ç�Ö�ã�è�ô	å�è�éô�Ú>ç4ç�ÖNè�×�ô�Ü
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÷+å�ë�ÿ�Ú�Û$ÜNÝ�Þ+÷IÚ�ô4ç"Ý�J)Ý��BIBI��;û�ã�ø)æ�å�Ù�ÖCô4ã�èMë$Ú�çEâGÚ�Ú�è&Ú�ì7æ,Ú�Ù�Ö�ø�Ú�èbç�å�è�é&ô�ÖNøKØ�ÿ�å�ç�Ö�ã�èDü-âGÚ�çZ��ø)ÖNÿ�ÿNÖ�è�×fW�Ø$å�ÿ�ÖóçEê)Ú>ì6æ�Ù�Ú�ô�ô�Ú�éÖ�è½MÄã�äIç�Ù�å�è�ô�ø)Ö�ô�ô4Ö�ã�è,ý0Ü?		Ú�ô�Ø�ÿNç�ôSå�Ù�Ú"ë,ã�ÿCé=ä-å�û>Ú5é@Ü÷<�Gñ6÷�ÝPJqÝ��BINI �`ì6æ$Ú�Ù�Ö�ø)Ú�èbç ñ7Ö�øaØ�ÿCå2ç�ÖNã�èàXÙ�ê=×�Ù�å�Ö�è&ö$ã2â|Ù�å2ç�Ú Ý�ÛN�+ê}ë�Ù�³'¾B± ìGíhî½Ù+³'¾B±
�Qã�ÖCôEç�Ø�Ù�Ú�û�ã�èbç�Ú�èbç�� �hÑ @ ß�ð�ê}ë �hÑ @ ß�ð

�pè�æ�Ø6ç�ô ÷IÚ�ø)æ,Ú�Ù�å2ç�Ø�Ù�Ú}��ï ß�Û�ê{ðBðTñ ß�Û�ðTñ
�XØ�å�ÿNÖNçEêk� ð @ ê}ëÆMº� Ý @ MP�

�Qã�ÖCôEç�Ø�Ù�Ú�û�ã�èbç�Ú�èbç�� ò1Ñ�ìGó�ôyê}ë �hÑNÝ�I��
CXØ6ç�æ�Ø6ç�ô ÷IÚ�ø)æ,Ú�Ù�å2ç�Ø�Ù�Ú}��ï ì+õºê{ð ð ñ öyò ð ñ

�XØ�å�ÿNÖNçEêk� ó�÷hê}ëÆMº� óyí�MP�

÷�õ�ÚÕ`�×�Ø�Ù�Ú�Û$Ü @ Ù�Ú�æ�Ù�Ú�ô�Ú�èbç�ô"ô�û�õ�Ú�ø)å�ç�ÖCû�å�ÿNÿ�êQç�õ�ÚMæ�õ7ê7ô�ÖCû�å�ÿGû>ã�è'`�×�Ø�Ù�å2ç�ÖNã�èDã�äGç�õ�Ú&é6Ù�ê�Ú�Ù5úLÖNç�ô*ô�Ú>ç�ç�Ö�è�×�ôaå�è�éVç�õ�ÚÙ�Ú�ô�Ø�ÿóç<ã�äGç�õ�Ú)ç�Ú5ôEçMÝ:JVÝT�NIBI�Ü�÷�õ�ÚMâ�Ú>çZ��ø)ÖNÿ�ÿ�ÖNè�×�WbØ�å�ÿNÖNçEêYÖCô�õ�Ú�Ù�Ú)Ú>ì6æ�Ù�Ú�ô�ô4Ú5éDÖ�èVæ,Ú�Ù�û>Ú�èbç�å�×�Ú)ã�ä^ç�õ�Ú)ç�Ù�å�è$ô4ø)ÖNç4ç�Ú5éÿ�ÖN×�õ�ç=üÔMK÷Sý�ô4Ö�è�û>ÚMÖNç*ÖCô�ç�õ�ÚMØ�è�Öóçaû�ã�ø)ø)ã�è�ÿ�êDØ$ô4Ú5éDÖ�èhç�õ�Ú=û�ã�Ù�èDÖ�è�é6Ø�ô4ç�Ù�êYç�ãQÚ>ì6æ�Ù�Ú�ô�ôXç�õ�Ú&Ù�Ú�ô�Ø�ÿNç<ã�ä�ç�õ�Ú)ç�Ú�ô4ç*ã�äç�Ø�Ù�ë�ÖCé6ÖNçEêVü:ô4Ú�Ú�û�õ$å�æ6ç�Ú�Ù<Ý5ý>Ü
Drying
120ø °C

1092 kg / hour

Tempù ering

Tempù ering

Drying
100ø °C

850 kg / hour

Ambient air
Y = 0.006

Wet corn
X=0.532, Tg=34°C, Q=25 %T

Dried corn, 140 kg / hour
X=0.187, Tg=16°C, Q=85 %T

Recirculation

Cooling
18°C

259 kg / hour

Ambient air
Y = 0.006

Õ+ÖN×�Ø�Ù�Ú"Û$Ü @ Þ+÷IÚ�ô4ç*ÝPJ&Ý��BINIP�^û�ã�èG`�×�Ø�Ù�å2ç�Ö�ã�èqå�è�é1ô4Ú�ç4ç�ÖNè�×bô�ã�äIç�õ�Ú*é6Ù�ê7ÖNè�×Kæ�Ö�ÿ�ã�çZ��æ�ÿCå�èbçSå2ç�ç�õ�Ú��E÷�R�Õ}ü'â�Ú>çO��ø)Ö�ÿNÿ�ÖNè�×
WbØ�å�ÿ�ÖNçEê&Ú>ì6æ�Ù�Ú�ô�ô4Ú5é&Ö�èFM ã�ä+ç�Ù�å�è$ô4ø)ÖCô�ô�ÖNã�è$ý0Ü

÷�õ�Ú�ô�Ö�øaØ�ÿCå2ç�ÖNã�è&ã�äuç�õ�Ö�ôGç�Ú5ôEç�è�Ú�û�Ú�ô�ô4ÖNç�å�ç�Ú5ô`Ö�èMä-å�û>ç�ô�Ú�ò�Ú�Ù�å�ÿ�ô�ÖNøKØ�ÿ�å�ç�Ö�ã�è�ô^Ù�Ú�æ$Ú5å2ç�Ú�é)Ø�èbç�Ö�ÿ$ç�õ�Ú�ôEç�å�ë�Ö�ÿ�Ö�\�ÖNè�×aã�ä@ç�õ�Úø)ã�ÖCôEç�Ø�Ù�Ú�û>ã�è�ç�Ú�èbç^ã�ä@ç�õ�ÚXÙ�Ú5û>ê6û>ÿ�Ú�éMå�ÖNÙ�å�è�é�ç�õ�Ú�ã�ë6ç�å�ÖNè�Ö�è�×*ã�ä@ç�õ�ÚX×�Ù�å�Ö�è)ø�ã�Ö�ô4ç�Ø�Ù�Ú�û�ã�èbç�Ú�èbç^ã�ë�ô�Ú�Ù�ò�Ú5é�Ú>ì6æ$Ú�Ù�Ö�ø)Ú�èG�ç�å�ÿNÿ�ê�Ü5��ç�Ö�ôXÚ�ÿCô4Ú�â	õ�Ú�Ù�ÚaÖ�ø)æ$ã�Ù4ç�å�èbç�ç�ã=è�ã�ç�Úaç�õ�å�ç�ú@ã�èYç�õ�ÖCôSç�Ú�ô4ç�úuç�õ�ÚKå�ÖNÙ"Ù�Ú5û>Ö�Ù�û�Ø�ÿCå2ç�Ö�è�×&Ö�è6ö�Ø�Ú�è�û�Ú�ôXò�Ú�Ù�êJÿNÖNç4ç�ÿNÚKç�õ�Úé6Ù�ÖNÚ5é=×�Ù�å�ÖNèJû�õ�å�Ù�å�û0ç�Ú�Ù�ÖCô4ç�ÖCû�ô�ÜI÷�õ�ÖCôSû>ã�èG`�Ù�øMô�ç�õ�Ú<Ú5û>ã�è�ã�ø)Ö�û"Ö�èbç�Ú�Ù�Ú�ô4ç	ã�äIç�õ�Ú<Ù�Ú�û�ÖNÙ�û>Ø�ÿCå2ç�ÖNè�×�Ü
��ê=û>ã�ø)æ�å�Ù�ÖNè�×aç�õ�Ú*ô4Ö�øaØ�ÿ�å�ç�Ö�ã�èqç�ã)Ú>ì6æ,Ú�Ù�ÖNø)Ú�èbç�å�ÿLÙ�Ú�ô�Ø�ÿNç�ô<üùç�å�ë�ÿ�Ú�Û�Ü�Ý5ý>ú�ã�è�Ú�ã�ë�ô4Ú�Ù�ò�Ú�ô�Þ
L ø�ã�Ö�ô4ç�Ø�Ù�Ú�û>ã�è�ç�Ú�èbç?��ã�ä�ç�õ�ÚSô4Ö�øaØ�ÿCå2ç�Ú�é�å�è�éKÚ>ì6æ,Ú�Ù�ÖNø)Ú�è�ç�å�ÿ�é6Ù�Ö�Ú�é*æ�Ù�ã6é6Ø�û>ç^å�Ù�Ú�ú2ë7êaû�ã�è�ô4ç�Ù�Ø�û0ç�ÖNã�èLú2ÖCé6Ú�èbç�ÖCû�å�ÿ:ú
L ç�õ�Ú<ø)Ú�å�ô4Ø�Ù�Ú5éMç�Ú�ø)æ$Ú�Ù�å�ç�Ø�Ù�Ú}��ïaã�ä+ç�õ�Ú*é6Ù�Ö�Ú�éqæ�Ù�ã6é6Ø$û0çSÖCô�æ�Ù�Ú5é6ÖCû0ç�Ú5é1â	Öóç�õJå�èqÚ�Ù�Ù�ã�Ù�Ö�è6ä'Ú�Ù�Ö�ã�Ù�ç�ã)Û+ðTñ�ú
L ç�õ�Ú�Ú>ì6æ,Ú�Ù�ÖNø)Ú�è�ç�å�ÿ6â�Ú>çO��ø)Ö�ÿNÿ�ÖNè�×}WbØ�å�ÿNÖNçEêX�tã�ä$ç�õ�ÚSé�Ù�Ö�Ú�éKæ�Ù�ã7é�Ø�û0ç`ÖCô;æ�Ù�Ú�é6ÖCû0ç�Ú�éKâ	Öóç�õ)å�è)Ú�Ù�Ù�ã�Ù+û�ÿNãbô4Ú�ç�ã*ð�MP�aú
L ç�õ�ÚXÚ�ô�ô4Ú�è�ç�Ö�å�ÿ$ã�äLç�õ�Ú"é6ÖCô4ç�å�è$û>Ú�ë,Ú>çEâ�Ú�Ú�è=ô�ÖNøKØ�ÿ�å�ç�Ö�ã�è=å�è�é&Ù�Ú�å�ÿNÖNçEê�Ö�ô�^�û�ã�è�û�Ú�èbç�Ù�å2ç�Ú�é'^�ã�èMç�õ�Ú"é6Ù�ê)×�Ù�å�Ö�èMö�ã2âÙ�å�ç�Ú)ü'Û+MÄã�ä;×�å�æ$ý0Ü
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÷+å�ë�ÿ�Ú�Û$Ü ð�Þ+÷IÚ�ô4ç	ðfJ)Ý��BI��5�;û�ã�ø)æ�å�Ù�ÖCô4ã�èMë$Ú�çEâGÚ�Ú�è&Ú�ì7æ,Ú�Ù�Ö�ø�Ú�èbç�å�è�é&ô�ÖNøKØ�ÿ�å�ç�Ö�ã�èDü-âGÚ�çZ��ø)ÖNÿ�ÿNÖ�è�×fW�Ø$å�ÿ�ÖóçEê)Ú>ì6æ�Ù�Ú�ô�ô�Ú�éÖ�è½MÄã�äIç�Ù�å�è�ô�ø)Ö�ô�ô4Ö�ã�è,ý0Ü?		Ú�ô�Ø�ÿNç�ôSå�Ù�Ú"Ö�èqä-å�ç�Ü÷<�Gñ6÷�ðYJ&Ý��BI+� �`ì6æ$Ú�Ù�Ö�ø)Ú�èbç ñ7Ö�øaØ�ÿCå2ç�ÖNã�èàXÙ�ê=×�Ù�å�Ö�è&ö$ã2â|Ù�å2ç�Ú ���Bê}ë�Ù+³'¾B± ó�ôÖÙ�³'¾B±

�Qã�ÖCôEç�Ø�Ù�Ú�û�ã�èbç�Ú�èbç�� �hÑ @ Û A ê}ë �'Ñ @ Û A
�pè�æ�Ø6ç�ô ÷IÚ�ø)æ,Ú�Ù�å2ç�Ø�Ù�Ú}��ï ßB��êjÛ�ðTñ ßN�NðTñ

�XØ�å�ÿNÖNçEêk� ð��Bê}ëÆMº� ðN�NMP�
�Qã�ÖCôEç�Ø�Ù�Ú�û�ã�èbç�Ú�èbç�� ò1Ñ�ìGóyú�ê}ë �'Ñ�ÝTIN�

CXØ6ç�æ�Ø6ç�ô ÷IÚ�ø)æ,Ú�Ù�å2ç�Ø�Ù�Ú}��ï ì+õºê{ð ð ñ ìGú;Ñûó ð ñ
�XØ�å�ÿNÖNçEêk� ôyúyê}ëÆMº� ôyó1Ñ�ì'Mº�

÷�õ�Ú�ç�Ú�ô4ç"ð:JqÝT�NI��aÖCô	ò�Ú�Ù�ê1é6ÖgåuÚ�Ù�Ú�èbçSä'Ù�ã�ø�ç�õ�Úaæ�Ù�Ú5û>Ú5é6Ú�èbçKüa`�×�Ø�Ù�Ú<Û�Ü A ý>Þ`ÿ�ã2âGÚ�Ù�é6Ù�êbÖ�è�×�ç�Ú�ø)æ$Ú�Ù�å�ç�Ø�Ù�Úaå�è$éqè�ãå�Ö�Ù	Ù�Ú�û>Ö�Ù�û>Ø�ÿCå2ç�ÖNè�×$Ü
Drying
90ø °C

840 kg / hour

Tempù ering

Tempù ering

Drying
90ø °C

835 kg / hour

Wet corn
X=0.546, Tg=30°C, Q=27 %T

Dried corn, 97 kg / h
X=0,189, Tg=16°C, Q=79 %T

Ambient air
Y = 0.0063

Cooling
18°C, 260 kg / hour

Ambient air
Y = 0.0063

Ambient air
Y = 0.0063

Õ+ÖN×�Ø�Ù�Ú<Û�Ü A ÞG÷IÚ�ô4ç"ð�JqÝT�BI+�P�Gû>ã�èG`�×�Ø�Ù�å�ç�Ö�ã�èJå�è�éQô�Ú>ç�ç�Ö�è�×�ô�ã�ä+ç�õ�Ú�é6Ù�ê7Ö�è�×Mæ�Ö�ÿNã�çZ��æ�ÿCå�èbç�å2çSç�õ�ÚP�E÷�R�Õ�ü'â�Ú>çO��ø)Ö�ÿNÿ�ÖNè�×
WbØ�å�ÿ�ÖNçEê&Ú>ì6æ�Ù�Ú�ô�ô4Ú5é&Ö�èFM ã�ä+ç�Ù�å�è$ô4ø)ÖCô�ô�ÖNã�è$ý0Ü

÷�õ�Ú�Ù�ÚSå�×�å�Ö�èLú2ç�õ�ÚSø)ã6é6Ú�ÿ�æ�Ù�Ú5é6ÖCû0ç�ô^ø)ã�ÖCôEç�Ø�Ù�ÚSû�ã�èbç�Ú�èbçi�jú2ç�Ú�ø)æ$Ú�Ù�å�ç�Ø�Ù�Ú2��ï�å�è$é)âGÚ�çZ��ø�Ö�ÿ�ÿNÖ�è�×PWbØ�å�ÿ�ÖNçEêf�tã�äuç�õ�Úé6Ù�ÖNÚ5éQû>ã�Ù�èQâ	ÖNç�õYåMò�Ú�Ù�ê=×�ãbã6éJæ�Ù�Ú�û�Ö�ô�Ö�ã�èiüùç�å�ë�ÿ�ÚaÛ$Ü ð�ý0Ü�CXë�ô�Ú�Ù�ò�Ú�é1Ú�Ù�Ù�ã�ÙSë,Ú>çEâ�Ú�Ú�èYô4Ö�øaØ�ÿ�å�ç�Ú�éQå�è�éJÙ�Ú�å�ÿIé6Ù�ê1×�Ù�å�Ö�èö�ã2âtÙ�å�ç�Ú�ô�ÖCô	û>ÿ�ã�ô�Ú"ç�ãJÝT�+M=Ü÷�õ�ÚXÙ�Ú5ô4Ø�ÿNç�ôGã�ä ç�õ�ÖCô^ÿCå�ô4ç	ô4Ö�øaØ�ÿCå2ç�ÖNã�è&â	Ö�ÿNÿ,ë$Ú�é6ÖCô�û�Ø�ô�ô4Ú5éMÖNè1é6Ú>ç�å�Ö�ÿuè�ã2â<Ü+÷�õ�Ú"å�ë,û�Ö�ô�ô�åaå2ì6Ö�ôGã�ä ç�õ�Ú"è�Ú>ì7ç�û>Ø�Ù�ò�Ú5ôÙ�Ú�æ�Ù�Ú�ô�Ú�èbç�ô_ç�õ�Ú�é6ÖCôEç�å�è�û�Ú�û>ã2ò�Ú�Ù�Ú�é)ë7êaç�õ�Ú"×�Ù�å�Ö�è)ô�Ö�è�û>Ú�ç�õ�Ú�ç�ã�æ=ã�ä@ç�õ�ÚXé6Ù�ê�Ú�Ù�Þ+Öóç�Ù�Ú�æ�Ù�Ú�ô�Ú�èbç�ôGå�ÿCô4ã�ç�õ�Ú�ç�ÖNø)Ú"å2ì6Ö�ôXü'ÖNäé6Ö�ò7Ö�é6Ú5éMë7ê�ç�õ�ÚX×�Ù�å�Ö�è�ò�Ú�ÿ�ã6û>ÖNçEê6ý>Ü;á_Ú�Ù�ç�ÖCû�å�ÿ$×�Ù�å]êaÿ�ÖNè�Ú�ôGÖNè�é�Ö�û�å2ç�Ú�ç�õ�ÚXÿNã6û�å2ç�Ö�ã�èMã�ä@ç�õ�ÚXÖNè�æ�Ø6ç	å�è�é)ã�Ø6ç�æ�Ø�ç�å�ÖNÙ�é6Ø�û0ç�ô�Ü
V õ�Ú�èjôEç�Ø�é6ê7ÖNè�×Qç�õ�Ú=Ú�ò�ã�ÿNØ�ç�Ö�ã�èAã�ä�ç�õ�Ú&ã�Ø6ç�æ�Ø6ç)å�Ö�Ù*Ù�Ú�ÿ�å�ç�Ö�ò�Ú)õ7Ø�ø)Ö�é�ÖóçEêiå�ÿ�ã�è�×qç�õ�Ú=×�Ù�å�ÖNèVç�Ù�åÆ[EÚ5û0ç�ã�Ù�ê{ü�`$×�Ø�Ù�ÚÛ�Üü��ý>ú�ô4Ú�ò�Ú�Ù�å�ÿ,Ù�Ú�øMå�ÙOd6ô�å�Ù�Ö�ô�Ú�Þ
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L þSÙ�è�å�Ø�é = Ü�å�è�éqÕ�ã�õ�Ù!¿$Ü æ;ÜNú@Ý��B��Ý�ú6û>ã�ø)øKØ�è�ÖCû�å2ç�ÖNã�èqæ,Ú�Ù�ô�ã�è�è�Ú�ÿNÿ�Ú�ú'Ej�^÷�ú'æ;ã�Öóç�ÖNÚ�Ù�ô�ú6Õ�Ù�å�è�û�Ú�Ü
L þSë�ÖCéä�iÜNú = Ö�ë$Ú�Ù4ç:DaÜNú�E å�×�Ø�Ú�Ù�Ö�Ú�RXÜ�ú"ÝT�BINI�ú�þSè�å�ÿNê6ô�Ú1Ú�ì6æÁÀÚ�Ù�Ö�ø�Ú�èbç�å�ÿ�Ú=Ú�çMç�õÂÀÚ�ã�Ù�Ö W�Ø�Ú1é6Ú5ô)øÃÀÚ�û�å�è�ÖCô4ø)Ú5ô�é�Úç�Ù�å�è�ô4ä'Ú�Ù�ç�ôKé6ÚqøMå�ç�Ö�ÄÚ�Ù�Ú&Ú>çMé6ÚJû�õ�å�ÿ�Ú�Ø�Ù�å�Øvû>ã�Ø�Ù�ô�é6Ø�ôÅÀÚ5û�õ�å�×�Ú&é�� Ø�èv×�Ù�å�ÖNèvé�ÚqøMåyÆ Ç�ôKé�å�è�ôKØ�è�ÿNÖNç�ö�Ø�ÖCé6Ö�ôÈÀÚ�ú
�`èbç�Ù�ã�æ�Ö�Ú}H�ð�Ý�ßB��ú�ßÆ��Ý5ð�Ü

L þ = æ
�iú@Ý��BIB��úG�GÙ�ã6û�õ7Ø�Ù�Ú5ôGé�ÖNò�Ú�Ù�ô4Ú5ô�ú'��ã�Ö�×�è�Ú�ò7ÖNÿ�ÿ�Ú�ú6Õ�Ù�å�è�û�Ú�Ü
L þSÿ�ÿ�å�è�Ú�å�ØF�"ÜNú;ÝT�+�Æ��úh�pè6ö�Ø�Ú�è�û�ÚKé6Ú5ôXÿ�Ö�æ�Ö�é�Ú�ô"ô4Ø�Ù"ÿCå&ÙÈÀÚ>ç�Ú�èbç�Ö�ã�èYé6Ú5ôXû�ã�è�ô4ç�ÖNç�Ø$å�èbç�ôXò�ã�ÿ�å�ç�Ö�ÿ�ô�ú,å�ô4æ,Ú�û>ç�ô�ç�õ�Ú�Ù�ø)ãB�é6ê7è�å�ø)Ö W�Ø�Ú�ô�ú6æ�õ�àrç�õ�Ú�ô�Ö�ô�úh�#HXñ+�Eþ%�Yå�ô�ô�ê�ú�Õ�Ù�å�è�û>Ú�Ü
L ��åBd+d�Ú�ÙO�pþSÙld�Ú�øMå�Õ�Ü VgÜ�ú�ELÚ�Ù�Ú�âÞE^Ü ��ÜNú2àXÚT��ã7Ú�Ù+ñ@Ü Õ�Ü�ú�		ã�ç�õP�iÜ = Ü�ú6ÝT�+�]Û$ú = Ù�å�Ö�è*é6Ù�ê7Ö�è�×�ô�ÖNøKØ�ÿCå2ç�Ö�ã�è ú�Ù�Ú�ô�Ú�å�Ù�û�õÙ�Ú�æ$ã�Ù4ç^ð6Ý�ÛKú��QÖCû�õ�ÖN×bå�èMñbç�å�ç�Ú�Q�è�Ö�ò�Ú�Ù�ô�ÖóçEê�ú�þS×�Ù�ÖCû>Ø�ÿNç�Ø�Ù�å�ÿ'�_ì6æ$Ú�Ù�Ö�ø)Ú�èbç^ñbç�å�ç�Ö�ã�èLú��^å�ôEçiE å�è�ô�ÖNè�×$úB���0úBQaÜ ñ@Ü þaÜNÜ
L �GÖ�øaë,Ú�è�Ú>çÉ¿$Ü ¿�Ü�ú<ÝT�NI�Û�ú<E ÚDôÅÀÚ�û�õ�å�×�ÚQé�å�è$ô&ÿ�Ú�ôqÖNè�é�Ø�ôEç�Ù�Ö�Ú�ôqå�×�Ù�ÖCû>ã�ÿNÚ5ôMÚ>çJå�ÿ�ÖNø)Ú�èbç�å�Ö�Ù�Ú5ô�ú�R�å�õ�ÖNÚ�Ù�ôqé6Ø = �Eþ*úñG�
æ@þ��ORXú'æ_å�Ù�Ö�ô�úbÕ�Ù�å�è�û>Ú�ú�ß�Ý�Ü
L �GÖ�øaë,Ú�è�Ú>çÊ¿�Ü ¿$ÜNú;��Ù�Ø�ô�ô�Ú>ç}D*Ü�ú1ELã�è�û>Ö�è��jÜNú`Ý�������ú��?åuÚ>ç�ô"é�Ú�ÿCåqæ�ÙÈÀÚ�ô�Ú�è�û�ÚKé6ÚMû>ã�Ù�æ$ôXô�ã�ÿ�Ø�ë�ÿ�Ú�ô�ô�Ø�Ù�ÿ�å1é6Ú�ô�õ7ê��é6Ù�å�ç�å�ç�Ö�ã�èqé�Ú�ô	æ�Ù�ã6é6Ø�ÖNç�ô�ë�Ö�ã�ÿ�ã�×�Ö]WbØ�Ú5ô�ú+�pè�é�Ø�ôEç5Ü^þSÿ�Ö�ø1Ü`þ�×�Ù�Ö�û�Ü?H�ð�Û�ú'æ_å�Ù�ÖCô�ú6Õ�Ù�å�è�û>Ú�ú�ßBI @ ��ßN��Ý�Ü
L �GÖ�øaë,Ú�è�Ú>çC¿�Ü ¿�Ü�ú�àXå�Ø�é6Ö�èË¿$Ü àKÜ�ú�Vhã�ÿ�å �SÜ�úKÝ��BI�Û�ú�þ�ÖNÙQé6Ù�ê7ÖNè�×âd7ÖNè�Ú>ç�ÖCû�ôJã�äaë�Ö�ã�ÿ�ã�×�Ö�û�å�ÿ"æ�å�Ù�ç�ÖCû>ÿ�Ú�ô�úSä'ã�Ø�Ù4ç�õ
�pè�ç�Ú�Ù�è�å2ç�ÖNã�è�å�ÿ@àXÙ�ê7Ö�è�×&ñ7ê7ø)æ$ãbô4Ö�Ø�øJúh��ê�ã�ç�ã$úu¿bå�æ$å�èLú@Ý�ú�ð2ÛN���pð @�A Ü

L �GÙ�ã7ãBd�Ú�Ù�àaÜ �"ÜNú���åBd+d�Ú�ÙO�pþSÙld�Ú�øMåKÕGÜ VgÜ�úyD�å�ÿNÿ�RXÜ VgÜ�úLÝT�+�]Û$ú�à�Ù�ê7ÖNè�×Mû�Ú�Ù�Ú�å�ÿ@×�Ù�å�ÖNè$ô�ú�þIá���æ`Ø�ë�ÿNÖCô4õ�ÖNè�×kRGã�øf�æ�å�è7ê�ú6Ö�è�û�úGVVÚ5ôEç�æ$ã�Ù4ç5ú�RGã�è�è�Ú�û0ç�Ö�û�Ø6ç�úyQ*Ü\ñuÜ þaÜNúuð A�@ Ü
L �GÙ�Ø�û�ÚaàaÜ �iÜ�ú;ÝT�BI�ß�ú,þ�ô�ÖNøKØ�ÿ�å�ç�Ö�ã�èYã�ä`øaØ�ÿNç�Ö���ë$Ú5é@ú@û>ã�è$û>Ø�Ù�Ù�Ú�èbçZ��ö�ã2â�å�è�éYû�ã�Ø�èbç�Ú�ÙZ��ö�ã2â�×�Ù�å�Ö�èQé6Ù�Ö�Ú�Ù�ô�Ü�æ_å�Ù�çÝ�÷�õ�Ú"ø)ã6é6Ú�ÿ:ú�à5H*ÜIÝ�ÝÆ�7Ý�ú+H�å�ç�ÿ�Üi�pè�ô4ç�Ü`þ�×�Ù�Ö�û�Ü��^è�×�è�×�ú�ñ7Ö�ÿ�ô�ã7Ú�úhQ��)Ü
L �GÙ�Ø�û�Ú"àKÜ �jÜNúIÝT�BIN��ú6û>ã�ø)øaØ�è�ÖCû�å�ç�Ö�ã�èqæ$Ú�Ù�ô�ã�è�è�Ú�ÿ�ÿNÚ�ú�þ�Õ�	2RXú$ñ7Ö�ÿ�ô�ã7Ú�úhQ��)Ü
L RGõ�Ú�è½RXÜ ñ@ÜNú@Ý����2ß�ú7ñ6ÖNøKØ�ÿóç�å�è�Ú�ã�Ø�ô�õ�Ú�å2çSå�è�é=øMå�ô�ôGç�Ù�å�è$ôEä'Ú�Ù�Ö�èJû>ã�è7ò�Ú�û0ç�ÖNò�Ú"é�Ù�ê7Ö�è�×Kã�äIë�Ö�ã�ÿ�ã�×�Ö�û�å�ÿ,øMå2ç�Ú�Ù�ÖCå�ÿCô�úþSè�èLÜ`÷IÚ�û�õ�è�ã�ÿ�Ü_þS×�Ù�ÖCû�Ü�ú�ð�ð�ü:ß�ý>ú�ßB� @ ��ß�Ý5ð�Ü
L RGõ�Ú�Ù�Ù�Ø$å�Ø�ÿNç2>�ÜNú ÝT�BI�ß�úG��ÖNã�øMå2ç�õÂÀÚ�øMå2ç�Ö]WbØ�Ú5ô�úGæ#Q�Õ�úhæ_å�Ù�ÖCô�ú7Õ�Ù�å�è�û�Ú�ú@Ý]ðN�7Ü
L RGõ�Ú�Ù�Ù�Ø$å�Ø�ÿNç
>�ÜNú`Ý��BI A ú��Yå2ç�õ�Ú�øMå2ç�Ö�û�å�ÿ;ø)ã6é6Ú�ÿ�ÿNÖ�è�×1ÖNèVë�Ö�ã�ø)Ú�é6Ú5û>Ö�è�Ú�újCXæ�ç�Ö�ø)å�ÿ_û>ã�èbç�Ù�ã�ÿIã�ä^ë�Ö�ã�ø)Ú�é6ÖCû�å�ÿ_ô4ê6ôZ�ç�Ú�øMô�ú�àaÜ�		Ú�ÖCé6Ú�ÿ;æ`Ø�ë�ÿ�ÖCô4õ�Ö�è�×&û�ã�ø)æ�å�è7ê�ú6ð @ I�Ü
L RGã�Ø�Ù�ç�ã�Ö�ô@Õ�Ü�úbÝ��B�N��ú�þ�øÃÀÚ�ÿ�ÖNã�Ù�Ú�Ù@ÿ�å�û>ã�è$é6Ø�ÖNç�Ú^é6Ú5ôLôÅÀÚ�û�õ�ã�ÖNÙ�ô+Þ ÷�ÀÚ�ÿfÀÚ�×�Ú5ôEç�ÖNã�è�Ú>ç0æ`Ö�ÿNã�ç�å�×�Ú_þSØ6ç�ã�øMå2ç�Ö]WbØ�Ú�ú¯¿�ã�Ø�Ù�èÂÀÚ�Úç�Ú�û�õ�è�Ö]WbØ�Ú<é6Ø = E�R = ú�þSØ6ç�ã�øMå2ç�Ö�ô�å2ç�ÖNã�è1é�Ú�ôSô4ç�Ù�Ø�û0ç�Ø�Ù�Ú�ô�é6Ú*ô4ç�ã6û d2å�×�Ú�é6Ú5ô	×�Ù�å�Ö�è�ô�ú+æ_å�Ù�ÖCô�ú7Õ�Ù�å�è�û>Ú�Ü
L RGÙ�å�è'dK¿�Ü�úLÝ�� A �6úb÷�õ�Ú<ø)å�ç�õ�Ú�øMå2ç�ÖCû�ô�ã�ä;é�ÖgåuØ�ô�ÖNã�èLú�RGÿCå�Ù�Ú�è�é6ã�èkæ^Ù�Ú5ô�ô�úyC�ì7ä'ã�Ù�é@úGQ��)ú�ß�Û+�7Ü
L àXå�Ø�é6Ö�èK¿�Ü àaÜ�ú,ÝT�BIbð6úB�Yã7éÁÀÚ�ÿ�Ö�ô�å2ç�ÖNã�èMé�� Ø�è=ôÅÀÚ�û�õ�ã�ÖNÙhæ�å�Ù�ç�Ö�ÙGé�Ú�ô^û�ÖNèÂÀÚ>ç�Ö]WbØ�Ú5ô_Ú>ì6æÂÀÚ�Ù�Ö�ø)Ú�èbç�å�ÿNÚ5ô_é6Ú�ôÅÀÚ�û�õ$å�×�Ú�ú2æ�õ�àç�õ�Ú5ô4ÖCô�ú'�#HXñ+�Eþaúh�Yå�ô�ô�ê=Õ�Ù�å�è$û>Ú�Ü
L �`ÿNç�Ö�×�å�è�ÖGþ*Ü >KÜ;å�è$é8��å�d+d�Ú�ÙaþSÙld�Ú�ø)åDÕGÜ VgÜ�ú	ÝT�BI+�7ú;þSØ6ç�ã�øMå2ç�Ö�ûqû>ã�è�ç�Ù�ã�ÿ^ã�ä�û>ã�ø)ø)Ú�Ù�û>ÖCå�ÿ�û>Ù�ã�ô�ôEö$ã2â�×�Ù�å�Ö�èé6Ù�ê�Ú�Ù�ô�ú6àXÙ�ê7Ö�è�×M÷ Ú5û�õ�è�ã�ÿNã�×�ê�ú @ ü'Ûbý>ú @�A ÝK� @ � @ Ü
L Õ�å�Ù�ë,Ú�Ù��"Ü�ú_ÝT�+� A ú�RGã�èbç�Ù�Ö�ë�Ø6ç�Ö�ã�è�ÿq�-ÀÚ�ç�Ø�é6Ú�é6Ú�ô"û�å�Ù�å�û0çÈÀÚ�Ù�Ö�ô4ç�Ö WbØ�Ú�ôSø�ÖCû>Ù�ã�ô�û>ã�æ�Ö W�Ø�Ú�ôSé6Ú)é6Ö�ò�Ú�Ù�ô�×�ÀÚ�è�ã�çEê7æ,Ú�ô�é�Úø)åyÆ ÇCô�Ü1�iå,Ú�ç�ô+é6ÚGç�Ù�å�ÖNç�Ú�ø)Ú�è�ç�ô õ7ê6é6Ù�ã�ç�õ�Ú�Ù�ø)Ö]WbØ�Ú5ô ô�Ø�ÙIÿ´� å�ÿ�ë�Ø�ø)Ú�è�é6ÚGøMåyÆ Ç�ô�ú]æ�õ�à{ç�õ�Ú�ô�Ö�ô�ú�æ_å�Ù�Ö�ô á��1Q�è�Ö�ò�Ú�Ù�ô�ÖóçEê�úÕ�Ù�å�è�û�Ú�Ü
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"«Ì�Í�ÌÏÎfÌÏ®Ð°fÌ�³ I�Ý
L Õ�ã�õ�ÙÊ¿�Ü æ;ÜNúIþSÙ�è�å�Ø�é = Ü�ú+þ�ÿNÖ
�Yã�õ�å�ø�Ú5éVþaÜNú0��Ú�è6�Qã�Ø$ô�ô�åkDaÜNú�ÝT�NIBI�ú@á`å�ÿ�Ö�é6ÖNçEêYã�ä�é6Ù�ê7ÖNè�× d7Ö�è�Ú>ç�Ö�û�ô�ú;ñ7ÖNìbç�õ
�pè�ç�Ú�Ù�è�å2ç�ÖNã�è�å�ÿ@àXÙ�ê7Ö�è�×&ñ7ê7ø)æ$ãbô4Ö�Ø�øJú�á_Ú�Ù�ô�å�Ö�ÿNÿ�Ú�ô�ú�Õ�Ù�å�è�û�Ú�ú@Ý @ ÝK��Ý @ �7Ü

L Õ�ã�Ù�ç�Ú5ô<�iÜ�ú�C�d�ãbô<�iÜ 	<ÜNúIÝT�NI�ð6úG�Qã6é6Ú�ÿNÖ�è�×Mã�ä_é�Ù�ê�Ú�Ù�å2ç�Ö�ã�èqæ�Ù�ã7û�Ú�ô�ô4Ú5ô�ú7ç�õ�Ö�Ù�é �pèbç�Ú�Ù�è�å�ç�Ö�ã�è�å�ÿLà�Ù�ê7ÖNè�×=ñ7ê7ø�æ,ã��ô4Ö�Ø�øJú'��ÖNÙ�ø)ÖNè�×�õ�å�øJú�þ�è�×�ÿ�Ú>ç�Ú�Ù�Ù�Ú�ú@Ý5ðe��ÝTI�Ü
L Õ�Ù�Ú�Ú�øMå�èK¿�Ü �SÜ�ú$Ý�����ß�ú��XØ�å�ÿNÖNçEê�ä-å�û>ç�ã�Ù�ô`å�å,Ú5û0ç�Ö�è�×Kò]å�ÿNØ�Ú�ã�ä û�ã�Ù�è)ä'ã�ÙGâGÚ�çZ��ø�Ö�ÿ�ÿNÖ�è�×�ú7þXñ�þ��jæ$å�æ,Ú�Ù�HSãÕ�6ÝK�ÓI�ð @ Ü
L = Ø�è�å�ô�Ú�d2å�Ù�å�è�ñuÜ�å�è�éØæ_å�Ø�ÿCô4Ú�èØ�jÜ 	<Ü�úMÝT�NI @ ú���Ù�Ú5å�d2å�×�ÚVÙ�Ú�ô�ÖCôEç�å�è�û�ÚVã�ä)û�ã�Ù�è�å�ôQåvä'Ø�è�û0ç�ÖNã�è�ã�ä)é�Ù�ê7Ö�è�×Ù�å�ç�Ú�ô�ú ÷ Ù�å�è�ô�å�û>ç�Ö�ã�è�ô^ã�ä+ç�õ�Ú*þ"ñ6þ���ú$ð�I$ü A ý0ú�ð��+�7Ý��pðB��� A Ü
L = Ø�ôEç�å2ä-ô�ã�èÐ	<Ü ¿$Ü�å�è�éÐ�Qã�Ù�Ú�êâ	*Ü áKÜNúKÝT������ú�ñbç�Ø�é6ê ã�ä<ä-å�û0ç�ã�Ù�ô=å�å,Ú5û0ç�Ö�è�×âW�Ø$å�ÿ�ÖóçEê û�õ�å�è�×�Ú5ô=é6Ø�Ù�Ö�è�×võ�Ö�×�õ'�ç�Ú�ø)æ,Ú�Ù�å2ç�Ø�Ù�Ú<é6Ù�ê7ÖNè�×�ú�þXñ�þ���æ�å�æ$Ú�Ù2HSã:�ÆI���ßN��ÝT��Ü
L = Ø�ôEç�å2ä-ô�ã�èâ	<Ü ¿$Ü�ú�÷�õ�ã�ø)æ�ô4ã�è�àKÜ 	<ÜNú	ñ7ãNdbõ$å�è�ô�å�èÆ[MñuÜ�úXÝ����Æ��ú^÷IÚ�ø)æ$Ú�Ù�å�ç�Ø�Ù�ÚJå�è�é�ôEç�Ù�Ú5ô�ôMå�è�å�ÿ�ê6ô4ÖCô�ã�ä�û>ã�Ù�è
d�Ú�Ù�è�Ú�ÿy��ÕIÖ�è�ÖNç�Ú<Ú�ÿNÚ�ø�Ú�èbç�å�è�å�ÿNê6ô�Ö�ô�ú6÷ Ù�å�è�ô�å�û>ç�Ö�ã�è�ô�ã�ä ç�õ�Ú*þXñ6þ��SúLÝ���ú'� @N@ �Ó� A ��Ü

L D�å�×�õ�Ö�×�õ�Ö;�)Ü�ú$ñ7Ú�×�Ú�Ù�ÿ�ÖNè�é E`Ü ¿$ÜNúLÝ��BINI�å�ú6Õ$å�Ö�ÿNØ�Ù�Ú�ã�ä;ë�Ö�ã�øMå2ç�Ú�Ù�Ö�å�ÿ�ô	ô�Ø�ëG[EÚ5û0ç�Ú5éqç�ã)ç�Ú�ø)æ$Ú�Ù�å�ç�Ø�Ù�Ú*å�è�é1ø)ã�ÖCô4ç�Ø�Ù�Ú×�Ù�å�é6Ö�Ú�èbç�ô"Ø�ô�Ö�è�×Ö`�è�ÖNç�Ú&Ú�ÿNÚ�ø)Ú�èbçaø)Ú>ç�õ�ã6é�ÞP�Z�5�"ñbç�Ù�Ú5ô�ôaå�è�å�ÿNê6ô�Ö�ô�ã�ä�å�èhÖCô�ã�ç�Ù�ã�æ�Ö�û)ô�æ�õ�Ú�Ù�Ú&é6Ø�Ù�Ö�è�×Yé6Ù�êbÖ�è�×$ú÷ Ù�å�è�ô�å�û>ç�Ö�ã�è�ôGã�ä+ç�õ�Ú*þXñ6þ��SúLÝ�Ý�úG��ßNIÆ�Ó��Û A Ü
L D�å�×�õ�Ö�×�õ�Ö��)Ü�ú$ñ7Ú�×�Ú�Ù�ÿNÖ�è�ékE`Ü ¿�Ü�úLÝT�NIBI�ëLúG�Qã6é6Ú�ÿ�ÖNè�×)ô�Ö�øaØ�ÿNç�å�è�Ú�ã�Ø�ô�õ�Ú�å�çSå�è�éqøMå�ô�ô�ç�Ù�å�è�ô4ä'Ú�Ù	Ö�è1å�èJÖ�ô�ã�ç�Ù�ã�æ�Ö�ûK�ô4æ�õ�Ú�Ù�Ú��^åX`�è�Öóç�Ú<Ú�ÿ�Ú�ø)Ú�èbç�å�æ�æ�Ù�ãbå�û�õLú6÷IÙ�å�è�ô�å�û0ç�ÖNã�è�ôGã�ä+ç�õ�Ú*þ"ñ6þ���ú�ß�Ýbü:ð�ý>ú A ðB�Æ� A ß��6Ü
L �pè�×�Ù�å�ø = Ü VgÜ�ú*ÝT�+� A ú�àXÚ�Ú�æ ë,Ú�é|é6Ù�Ö�Ú�Ùqô4Ö�øaØ�ÿCå2ç�ÖNã�è�â	Öóç�õ ÖNèbç�Ù�åÆ��æ�å�Ù4ç�Ö�û�ÿNÚQø)ã�ÖCô4ç�Ø�Ù�ÚYé6Ö�å,Ø�ô�Ö�ã�èLú!¿$ÜGþ�×�Ù�Ö�û�Ü
�`è�×�è�×f	SÚ�ô�ÜNú$ð�Ý�ú�ð A ßÆ�EðN��ð6Ü

L ��ç�Ø�Ú�èk�SÜ Q*Ü Q*Ü�ú'�QÖNç4ç�å�ÿÐ¿�Ü æ;Ü7å�è�éqþ�é6Ú�ã�ç�ÖÐ¿$Ü ñ@ÜNú@Ý��BI A úBVAå2ç�Ú�Ù	å�ë�ô�ã�Ù�æ6ç�ÖNã�èMÖNèJû>Ú�Ù�Ú5å�ÿ�×�Ù�å�ÖNè$ôGå�è�é&ÖNç�ô�ÚKåuÚ�û>ç�ã�èç�õ�Ú�ÖNÙ	Ù�Ø�æ6ç�Ø�Ù�Ú<ô4ç�Ù�Ú�ô�ô�úÈ¿$Ü�Õ�ã7ã6éÖæ`Ù�ã6û>Ú�ô�ô��`è�×�è�×�úGI�úLÝ�ÛG����Ý @ I�Ü
L �<å�Ù�Ú�ÿi�iÜ�ú;ñ�å�×�Ø�ê½�0ÜIå�è�éÚ�QÖ�ô�õ'd7Ö�è8�iÜ þaÜNú�ÝT�NI��6ú þ�é6ò2å�è�û>Ú5ô*Ö�èhã�æ6ç�Ö�ø)Ö�ô�å2ç�ÖNã�èAã�ä�ä'ã7ã7éAé6Ú�õ7ê7é�Ù�å�ç�Ö�ã�èAâ	Öóç�õÙ�Ú5ô4æ,Ú�û>ç�ç�ã_W�Ø$å�ÿ�ÖóçEê&Ù�Ú>ç�Ú�èbç�Ö�ã�è ú6ä'ã�Ø�Ù�ç�õ �pèbç�Ú�Ù�è�å�ç�Ö�ã�è�å�ÿLà�Ù�ê7ÖNè�×Mñ6êbø)æ,ã�ô�ÖNØ�ø1úy��ê�ã�ç�ã�úÅ¿bå�æ,ã�èLú�ðB� @ �Eð��NI�Ü
L �<å�\�å�Ù�ÖCå�è8��Ü þaÜNú�D�å�ÿNÿ�RXÜ VgÜ�úXÝ�� A ß�ú^÷�õ�Ú�Ù�øMå�ÿ�æ�Ù�ã�æ,Ú�Ù�ç�Ö�Ú�ô)ã�äX×�Ù�å�ÖNèLúG÷ Ù�å�è�ô�å�û>ç�Ö�ã�è�ôKã�äXç�õ�ÚYþ"ñ6þ���úiI�ü4Ý5ý0ú
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