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V ILN�S«QJIT�<O�PgO�efV ILN�S«O�¶�Y�N]V#IL`beJK�u
�i�JN]X*MJSTO�K(`�h@K#YcdkG�MJP#`�d�O�K#K#O�KHILeJd�SLYJQcOaV#YJ_JYJSLN�P(PgO,N�dnV `bPgK�q�M�N�dks]O�QW_<O�Q/P#O�N�d�V#`bP#K�qcN]_��
K#`bPgMcV IT`be�d�`bSTYJXzeJK�q�QJP
l�ILeJ�t`bPjd�YcP#ILec��MJPg`�d�O�KgK#O�K�u(��e©d�`�e�V#P#`bS�V#GJO�`�Pglbq«QJYcO�V#`tV#GJO
d�`bXzMJSTOn��ITV�lr`]h�V GJOzMJPg`b_JSLO�X®q@PgO�SLN]V I[\bO�S[l�h�O�U¯KgV YcQJILO�KZN�PgO*QJOn\b`�V#O�Q�V#`®V#GJO*d�`befV Pg`bS
`�h�MJP#`�d�O�K#KgO�K�On��MJSLITd�I[V STl�dkG�N]P N�dnV O�PgIL��O�Q�_�lrN��«ª4�»X*`�QJO�S¼u±�3\�O�e�I[h�\]N�P#IT`bYJKmXzO�V#G��
`�QcK�N]P#OjMJP#`�M<`bKgO�Q�V `�d�`befV Pg`bS�K#YcdkG³QJILK
V PgIL_JYcV#O�Q�M�N�P#N�X*OnV O�P4Kgl�KgV#O�XzK�q�V GJO�P#OzILK�eJ`
�bO�ecO�P N]S�h�P N]X*OnU~`bPgs�l�O�V�u±��er`bPgQJO�P¦V#`/ILXzMJSTO�XzO�efV,q�URITV#GrN�d�`bX*McYcV O�P�qvN*SL`�U¬`bP#QJO�P
X*`�QJO�Si_�N�KgO�Qtd�`�e�V#P#`bSTSLO�P�q�V GJO�`bPgIL�bITe�N�S��«ª4�»Xz`�QJO�S�ILK¦YcK#Y�N�STSTl®K#ITX*MJSTIT��O�Q�ITe�V#`WN�e
`bP#QcILe�N�P
l�QJIT�<O�PgO�efV ILN�S�O�¶�Y�N]V IT`beW�¼|�ª4��¡�Xz`�QJO�S¼u���YJdkGzNy��eJI[V O~QcILXzO�eJKgIL`be�N]ScN�McMJP#`,���
ILX*N]V IT`be�ITK4_�N�KgO�Qt`berV GJO���ecITV O-QJIT�<O�PgO�eJd�O�K�X*OnV GJ`�Qvq±V#GJOZ��eJI[V OZ\�`bSLYJXzOZXzO�V#GJ`�Q±q
V GJOH`�PgV Gc`b�b`be�N]Scd�`�SLSL`�d,N.V IL`�e-XzO�V Gc`�Q�`bP3V#GJOa½�N�SLO�P#s�ILev¾²K3XzO�V#GJ`�Q±uf|¦V GJO�P3U~`�P#s�K«YcV I¿�
SLIT��O�Q�MJP#`�M<O�PgV ITO�K�`�h�V#GJO�ITeJITV#I^N�S��«ª4�ÀKgl�K
V O�XÁ_<Onh�`bP#Oj��eJI[V O*QJILXzO�eJKgIL`be�d�`�e�V#P#`bSTSLO�P
Kgl�efV GJO�K#ITK��fwRO�d�O�efV S[lbqf}~GcP#ILK
V `��JQJO�K3QcO�\bO�SL`bMEO�Q�`�P#QJO�PiP#O�QJYJdnV IL`�eZ_fl-M�N]PgV I[V IT`beJILec�RV#GJO
O�IT�bO�e®K#MEO�d�V#P#YJXÂ`�h�V GJO�`bMEO�P N.V `bPR`�h�V GJO-��ª4�¨K
l�KgV O�XÃ¢ÅÄcq[£�Æ ¤ N�ecQ�XzO�V Gc`�QJKa_�N�KgO�Q
`be�N�MJMJPg`���ITX�N]V#OjILeJO�PgV ILN�S3X*N�eJI[h�`bSLQ�h�`�P�KgM�N]V#I^N�S�QJITK#d�P#O�V#IL��N]V IT`bet`�h(V#GJO*��ª4�Ç¢²Æ�q 7.¤ u
|¦V GJO�P�U(`bPgs�K4h�`bP4d�`befV Pg`bSLSTO�PmK
l�efV#GJO�KgILK�`�h~ec`beJSLITeJO,N]P4�«ª4�ÈKgl�K
V O�XzK�N�P#Oj_�N�KgO�Q�`be
Kgl�XzX*OnV PglÉ�bPg`bYJMJK�q�ILec�JeJITV#O�K#ITX�N]Sa��O�eJO�P N]V#`bP#KWN�ecQÊILef\]N�P#ILN�efV/d�`�eJQJITV#IL`becKr¢ µf7 q 7 £ ¤ u
}~`beJd�O�P#ecILeJ��¢ 7b7 q²ËfÌ ¤ q��JeJITV#OmQJILXzO�ecK#IL`�e�N�S�d�`befV#P#`bSTSLO�PgK�N�PgOm`b_cV N�ILecO�Q/V GcP#`bYJ��G/X*`�QJO�S
P#O�QJYJd�V#IL`be�_JN�K#O�Qz`�ej\]N�PgIL`bYcKiXzO�V Gc`�QJK���KgILeJ�bYcS^N�P�\�N]SLYJO�QcO�d�`�X*ME`bK#I[V IT`bevq.Í�N�P#G�YJeJO�e��
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Î@`iÏO�\�O*O1�cMJN�eJK#IT`be�`�P�O�IL�bO�ech�YJeJdnV IT`betX*OnV GJ`�Qvu±Ð·I[V GtV GJITK�XzO�V#GJ`�Qvq@N�e�ILefV O�P#O�KgV ITeJ�
h�P N�XzO�U(`bPgs�ILKaMJP#`�\�ILQJO�Q�URITV#G�MJPg`�`]h3`�h�d�SL`bKgO�Q���SL`�`bMWKgV N�_JILSTITV�l/h�`�PRV#GJO�Ñ4ª��}»`�h«N
�«ª4�¹Kgl�KgV#O�X ¢ÒËJ£ ¤ uv��eÓ¢ µ]¤ q@KgV N�_JITSLITV�l�d�`beJQJI[V IL`�eJKmh�`bP4d�ST`bK#O�Q���ST`�`�Mrd�`befV Pg`bS3`�h(SLITeJO,N]P
�«ª4��URITV G���eJI[V O«QJILXzO�ecK#IL`�e�N�Sbd�`befV P#`�SLSLO�P�N�P#O��bIT\�O�e�ILe�V ILXzO�QJ`bX*N�ITe-N�ecQ�h�P#O�¶�YJO�eJdnl
QJ`bX*N�ILe�V GcP#`bYJ��G-K#O�X*IT�bP#`�YJMZN�eJN�STl�K#ITK�u���e�¢ µ Ä ¤ q._�N�K#O�QZ`be�K#O�XzIL��P#`bYJM�V GJO�`bPgl�q]McP#`�`�h�K
U~O�P#O4�bI[\bO�e/h�`bP(V#GJO4d�ST`bK#O�Q���ST`�`bM*KgV N�_JILSTITV�lj`�h����«d�`�e�V#P#`bS<h�`bP�N-STILeJO�N�P��«ª4��Kgl�KgV#O�X�u
FHGJILK�M�N�MEO�P(ILK�eJ`�V(ILefV O�eJQJO�Q�V `�MJP#`bME`bKgO¦N�eJO�U»�«ª4�§X*`�QJO�S�_�N�K#O�Q/d�`�e�V#P#`bS�h�P N]X*O1�
U~`�P#s�_JYcV�P N]V#GJO�PzV `�KgGJ`�UÂGJ`�UÔN�Qc\]N�eJd�O�QÊd�`befV P#`�SaK
V P#N]V O��bILO�K�X*N�l�_EO�YcK#O�QÉh�`bP
V GJO®d�`befV#P#`bSa`�h¦V#GJO�wax3w�u«��eJQJO�O�Qvq(h�OnU�U~`�P#s�K/N�PgO�QJO�N�SLITeJ�tURITV G©V GJO�d�`�e�V#P#`bSa`�h
K#YJdkG�MJP#`�d�O�K#KaQJO�Kgd�P#IT_<O�Q�_fl�NjeJ`beJSTILeJO�N�PR�«ª4�ÓX*`�QJO�S uJ��e�V GJITKHM�N�MEO�P�q�V�U(`�Xz`�QcO�S[�
_�N�KgO�Q§d�`�e�V#P#`bS�KgV#P N]V#O��bITO�K�h�`bP�V#GJO�d�`beJKgV#P N�ITeJO�Q�`bMcV ITX�N]S�d�`befV Pg`bS~`]h�V GJO/wyx3wÇN�PgO
d�`bXzM�N�PgO�Qv�«Î�Ñ4w�N�eJQÓ���}ÕURGJITdkGÓ_E`�V G©YJK#O®NtGJIL�bG����fN�ITe§`b_JKgO�Pg\�O�P�u(FHGJO®Î�Ñ4w
ILK�YJK#O�Q§GJO�PgO/ILe�N®d�S^N�KgK#ILd�N�S�h�P N�XzO�U(`bPgsÓ¢ 7bÖ.¤ ui���}¯U~N�K�QJO�\�O�SL`�M<O�Q³h�`bP�`�P#QJITe�N�Pgl
QJIT�<O�PgO�efV ILN�S�O�¶�Y�N.V IL`�e�Xz`�QJO�SLK�N�eJQ*ILK�U(O�SLSEQJO�QJILd�N]V O�Q*V `�K#`bS[\bOyN�d�`beJKgV#P N�ITeJO�Q*MJP#`�_��
SLO�X×¢�£bq 7�Ø q 7 Æ�q µbÙ q µ Ë ¤ uJ®�(}¨U~N�KHN�MJMcSLILO�Q�h�`bP~N-h�O�UÈ�«ª4�©K
l�K
V O�X*KHITet¢¿£ Ö q µ�µ q µ Æ�q 7]µ]¤ q
URGJO�PgO�N�d�d�YJP N]V#O4GJIL��G�`bP#QJO�PHQJILXzO�ecK#IL`�e�X*`�QJO�STK�N�PgO�N�d�d�`bYJefV O�Q�h�`�P�u�{«O�Pgl�PgO�d�O�efV S[l
¢ÅËc£ ¤ q�K#ILec�bYJS^N]P�\]N�SLYcO�QJO�d�`bXzM<`bKgITV#IL`be�N]eJQzÍ�N]P#G�YJeJO�e��ÚÎ@`�ÏOn\bOROn��M�N�ecK#IL`�ezU~N�K�YJKgO�QzILe
NzÑ�ª��}·h�P N]X*OnU~`bPgs�uJ��e�V#GJILKHMJN�M<O�P�qJU(O�YcK#O�Nz���}ÈKgV#P N]V#O���l�¢�£ 7 q[£ µ]¤ V G�N]VaN]ILXzK
V `ZPgO�QJYcd�O�q�QJYJPgILeJ�-V#GJO¦K#N�XzMJSLITeJ��MEO�PgIL`�QvqfV GJO¦`be���STILeJORd�N�SLd�YJS^N]V#IL`bejV ITX*OaQJYJOaV `-V#GJO
�«ª4�»Xz`�QcO�S�_�N�K#O�Qt`bMcV ITX*IT�,N]V#IL`be�V N�K#s�P#O�K#`bSTYcV IT`bevuEFHGJILK¦N�MJMJPg`fN�dkGtILKy_�N�K#O�Qr`betN
KgV#P N]V#O���l�d�`bXZ_cILeJITeJ�*V#GJOZ�
�}ÀKgV#P#YJdnV YJPgO*N]eJQtN*V�U(`]��MJGJN�K#OzN�MJMcP#`fN�dkG�V#`WN�d�d�`bYJefV
h�`bP3N]ejN�MJMJPg`���ITX�N]V#O�Q�X*`�QJO�S�ILefV#`¦V GJO~d�`befV Pg`bSLSTO�P�u.FHGcILK�N�McMJP#`,��ILX*N]V O�QZXz`�QJO�S�d�`bX��
_JILecO�K4V GJOjeJ`�eJSLITeJO,N�Pm��ª4�ÈX*`�QJO�SiK#`bS[\bO�Q�`�����STILeJO-N�eJQ�N�V#ILXzOn� \�N]Pgl�ILeJ��SLILecO,N�PgIL��O�Q
�«ª4�pX*`�QJO�S�K#`bS[\bO�QÉ`be���SLITeJO�u3��YJdkG¨���}ÛN�MJMJPg`fN�dkG©d�`bX-_JILeJO�Q§URITV G��
�}¦q«On\bO�e
IThRN�SL`�UÇ`bPgQJO�P�X*`�QJO�S«ITK�YJKgO�Q³V#`�N�MJMcP#`,��ILX*N]V OjV GJO�X*`�QJO�S¼q�N�SLST`�URK�PgO,N�dkGJITeJ�®V#GJO
P#O�¶�YcILP#O�Q®d�SL`bKgO�Q���SL`�`bM�MEO�Pgh�`�P#X*N�eJd�O�K�¢¿£,Ë ¤ u
FHGJORM�N�MEO�P«ILK�K
V PgYJd�V#YJP#O�Q/N�K3h�`bSTSL`�URK���ILe�K#O�d�V#IL`be 7 q�V#GJOawyx3w�q�V#GJOHeJO�UÊ��ª4��X*`�QJO�S
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N�eJQ�V GJO�QJITK#d�PgO�V#IL��O�QÉXz`�QJO�SRN�PgOWMJP#O�K#O�efV#O�Qvu~��O�dnV IT`be µ N�ITX*KZV#`�PgO�XzILeJQ§V GcO�`�_��
K#O�Pg\bO�P�MJPgO�\�IL`bYcK#STlzQJO�K#IT�beJO�Q±uJ��O�d�V#IL`be*ËZQJO,N]SLK«URITV GzV GJO¦Î�Ñ�w·N�ecQW���}¨KgV P#N]V O��bILO�K
YJK#O�Q�GcO�P#O]u�xiILeJN�SLS[lbqEK#ILX-YJS^N]V#IL`be®P#O�K#YJS[V K��bIT\�O�etILetKgO�d�V#IL`be Ö N�STSL`�U¬d�`bXzM�N�PgILeJ��V#GJO
M<O�Pgh�`bPgX�N]eJd�O�Ka`]h�V#GJO�Î�Ñ4w¥N]eJQ�V#GJO����}¦u
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°¥XzO�QJITYJXj��K#d�N�SLOywyxiw·h�`bP({y|�}Êd�`�XZ_JYJK
V IL`�evqcN]K�K#dkGJO�X�N.V ILd�N�SLS[lzK#GJ`�UReWILeWxiIT�bYJPgO
£��DKgO�O�¢ µbÖ.¤ h�`bP3ITeJKgV N�eJd�O�¡iG�N�K�_EO�O�ejd�`beJKgILQJO�P#O�Q*ITeZV GJITKiU~`�P#s�u�}~`bP#QcILO�PgITV#O�X*`�eJ`bSLI[V GJK
�Dd�`bP#eJITeJ��¡4`�hRK#¶�Y�N]P#O�d�Pg`bK#K-K#O�dnV IT`beJK-URI[V G³dkG�N]eJeJO�STKZ`�h�£zó¨£/XzXôN�P#O*M�N�dks�O�Q�ILe
V GJO�P#O�N�d�V#`bP�u±®`beJ`�SLITV#G®ITe®V#GJO-d�`bP#O�P#O���IL`be®ILKad,N]V N�STl�V ITd,N�STSTl/N�d�V#IT\bO�N�eJQ�ILKaILeJO�PgVyILe
_<`]V G�O�ecQ�K#O�dnV IT`beJK�uc°¹_JST`�U(O�PHST`�d�N]V O�Q/QJ`�UReJK
V P#O�N�XÛ`]h@V GJO�wax3w·s�O�O�MJKRN�KgMJILP#N]V IT`be
N]V*N�d�`beJKgV N�efV o `�U�P#N]V O]u�Î�IT¶�YJILQ�ME`bSLSTYcVkN�efV®�^��l�STO�eJO,¡nq�ILKjILe.õgO�d�V#O�QÓITefV `�N�XZ_JITO�efV
N�ILP�V GJPg`bYJ�bGÉNrd,N�MJITSLSLN�PgltV Yc_<O�N�eJQ©ILKZV#GJO�e�\]N�ME`bP#IT��O�Q�_EO�h�`bPgOWO�efV O�P#ILec�tV#GJOWd,N]V
�
N�STl�V#ILd�S^N,l�O�P�u@°ye�O�SLO�d�V PgILd�GJO�N]V O�P�ITK4ILeJK
VkN�STSLO�QrILetV GJOjd�`�P#OjP#O��bIL`berV#`®ITeJd�PgO,N�KgOjV#GJO
V O�X*MEO�P#N]V YJPgO�q�URGJITSLO�h�P#O�K#GÊN�ITPjQJILSTYcV IT`be»��URGJITdkG¨P#O�K#YJS[V KzILeÓN�KgX�N�STS�h�O�O�QJILeJ��P N]V#O
ILe�V#GJO/YJMcKgV PgO,N�X�¡�ITK-O�XzMJST`�l�O�Q³V#`�P#O�QJYJd�O/V#GJO/V O�X*MEO�P#N]V YcP#O�u�x�N�KgV o `�UÕPgO�\�O�P#K#N�S
��V#GJO�MEO�PgIL`�Q®ITK�£ Ù/ö ¡HILKReJO�O�QJO�Q®V `�s]O�O�M�V GJO�GJIL��GJO�K
VyV#O�XzM<O�P N]V#YJP#O�Xz`�\�ITeJ�*ITe�V#GJO
d,N]V N�STl�V#ILdmPgO��bIT`be�¢ µ Ìcq µ £ ¤ ucFHGJO�P#O,N]d�V `�PaITKHO�eJd�N�MJKgYJS^N]V#O�Q�ILeWN�P#O�d�V N�eJ�bYJSLN�PH_E`��WN�eJQ
ILK�V#GJO�PgX�N�STSTlzU~O�SLS@ITeJK#YJSLN]V O�QvuJFHGJO�P#Onh�`bP#O�V GJO�M�N]dks�O�Q�S^N,lbO�PaITKRN�QJILN�_�N]V#ILd�q�On��d�O�McVyILe
V GJOjd�`bP#OjP#O��bIL`�e�URGJO�PgO*GJO�N]V�SL`bKgK4ILK4ITeJO�\�ITV N�_JSTOZQJYJO�V `W_E`�V GrV#GJOjILeJK
VkN�STS^N]V#IL`be�h�`bP
N�ILP«QJITSLYcV#IL`bezN�ecQ*V GcO¦GJIT�bGzV#O�XzM<O�P N]V#YJP#OaILezV GJITK(PgO��bIT`bevu�®`�P#O�`�\�O�P�q�V GJOad�`�P#O¦ITK(ec`�V
N�ILP
V IT�bGfVm��O�\�O�eWITh@I[V~ITK~d�SL`bKgO�Q�¡~N]eJQvq�N�K�N-PgO�KgYJSTVH`]h@SLO�N�s.N��bO�q�N-KgX�N�STS�eJO�V�N�X*`�YJefV�`�h
h�P#O�K#G®N�ILP(ILKHN�KgMJILP#N]V O�QWILefV `ZV#GJO4d�`bPgO�� ÖZ÷�ø1ù�ú�û URGJO�eWV GJO o `�UÈP N.V O4ILK¦£�ÌbÌ ÷�ønùbúJû u
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FHGJP#O�O4V GJO�P#Xz`�d�`bYJMJSTO�KHN�PgOmILecKgVkN]SLSLO�Q�ITe/V GJO4PgO,N�dnV `bPHN]eJQ/URILSTS<_EO4YJK#O�Q�V#`ZO�K
V ITX�N]V#O
V GJO(V O�XzMEO�P N.V YJPgO~MJPg`���SLO�N�eJQ-V#GJO�ILecSLO�V�ME`bSLSTYcVkN�efV�d�`becd�O�efV#P N]V#IL`bevu]FHGJO�PgO�\bO�P#KgO o `�U

Heater

T1
T2

H/2
x = 0 x = 1x = ξ

Instantaneous
reaction

Heat
exchange

Qm

αQm (1 − α)Qm
Dilution

Inert

Dilution by
fresh air

Thermocouples

Catalyst

Adiabatic AdiabaticHeat
loss/supply

75 355 mm

150 mm
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Å�Á�À¥ºeÉàå
P#O�N�d�V#`bP¦YJKgO�QrGJO�P#O�N]SLSL`�URKaGJIL��G�V O�X*MEO�P#N]V YJPgO�KyILe�d�N]VkN�S[l�KgVy_<O�Q�URGJO�PgO,N�K¦V#GJOZITeJSLOnV
N�eJQz`bYcV#SLO�V«�bN�K�KgV#P#O,N]XpV O�X*MEO�P#N]V YJPgO�K�N�PgOad�SL`bKgO�V `�N�XZ_JITO�efV�V O�X*MEO�P#N]V YcP#O�u���eJQJO�O�Qvq
V GJPg`bYJ�bG�M<O�P#IT`�QJITd o `�U§P#On\bO�P#K N]S q�V GJO�GJO�N]ViPgO�STO,N�KgO�Q-_fl�V GcO(PgO,N�dnV IL`�e�ITK��JP#KgV�V P#N�MJMEO�Q
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P#O�K#MEO�d�V(V `�V GJOaS^N�Pg�bOHe�YJXZ_EO�P(`�hveJ`�QJO�K�V#`���eJQ�N�e/N]d�d�YcP N]V#O¦N�McMJP#`,��ILX*N]V IT`bej`�h±V#GJO
eJ`beJSTILeJO�N�P¦MJN�P N�_E`bSTILd���ª4�»Kgl�KgV#O�X Kg`bSLY�V IL`�e�¡nuE��e�V GJITKmd,N]K#O�q@STO�KgK¦V ITX*O�ILKmPgO�¶�YJILPgO�Q
h�`bPjV GJO�Xz`�QJO�SRP#O�K#`bSTYcV IT`be¨N]eJQ¨Xz`bP#OWV ITX*O�d,N�eÓ_<O®K#MEO�efV/h�`bPzV GJO®`bMcV ITX*IT�,N]V#IL`be
VkN�Kgs�u�ü~YcVRK#ITeJd�O4V#GJO����}·h�`bPgXZYJS^N.V IL`�e/ILKHN]e®`bMEO�eWST`�`bM�McP#O�QcILd�V#IT\�O4`bMcV ITX*IT�,N]V#IL`be
MJP#`�d�O�QJYJPgO�q3SLN�P#�bOzO�PgP#`bPgK�QJYJO�V#`�V GcOW��ª4� Xz`�QJO�S(Kg`bSLY�V IL`�e³N�MJMcP#`,��ILX*N]V IT`be�YcK#O�Q
ILe�V GcO�`bM�V ILXzIL��N]V IT`be*V N�K#s�X�N,l�QJO��bP N]QJO�d�SL`bKgO�Q���SL`�`bM�d�`�e�V#P#`bS@PgO�KgYJSTV#K�u�FHGJO�K#O�d�`beJQ
M<`�K#K#IT_JILSTITV�l®h�`bP�V#GJO*V#YJeJITeJ��ITK�V#`�ILecd�P#O�N�K#OzV GJOze�YJXZ_EO�P�`�hHeJ`�QJO�K�V `���eJQ§N�X*`bPgO
N�d�d�YJP N.V O�N]MJMJP#`,��ILX*N]V#O�QÓKg`bSLY�V IL`�eÉ`�hyV GJO��«ª4�ÇK
l�KgV O�X®u�FHGJITK�SLO�N�QJKjV `�ILeJd�P#O,N]K#O
V GJOWV ITX*OWeJO�O�QJO�QÓV `�K#`bS[\bOWV GJO�Xz`�QJO�SRN�eJQ©V `�QcO�d�PgO,N�KgO®V#GJO�V#ILXzOWQJO�QJITd,N]V#O�Q©V `
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V GJOy`bMcV#ILXzIL�,N.V IL`�eZVkN�Kgs�P#O�Kg`bSLY�V IL`�evu�FHGJO¦QJP#N,UR_�N�dkszILK«V G�N]V�V GcOy`bM�V ILXzIL��O�P«X*N�ljec`�V
G�N,\bOZV#GJO-V ITX*O�V `*��eJQtN�Kg`bSLYcV#IL`be®QJYJPgILeJ��V#GJOZK#N�X*McSLILec�zV#ILXzO�u<}~SLO�N�P#S[l®KgM<O�N�s�ILeJ�cq
NZV P N]QJOn��`��rOn��ITKgV KHh�`bP�V#GJILK�V#YJeJITeJ�J�JOn\bO�e®ITh�ITVRSTO,N�QcK�V `zN�SL`bKgKH`�h3N]d�d�YcP N�dnlWILe�`bMEO�e
SL`�`bMWILeJMcYcVR`bYcV#MJYcVy_<O�G�N,\�IT`bYJP�q�ITVaN�STSL`�URKHP#O�N�dkGJILec�zV#GJO�d�SL`�K#O�Q���SL`�`bMWMEO�Pgh�`�P#X*N�eJd�O�K
K#MEO�d�IT��O�Q�URGJITSLO4MJPg`�\�ITQJILec�*N�STO�K#KHV#ILXzOn��d�`beJKgYJX*ITeJ�ZPgO�K#`�SLYcV#IL`be/V N�K#s�¢�£,Ë ¤ u
lyO�P#O�q3V�U(`tV�l�MEO�Kz`�had�`�eJKgV#P N�ITe�V#KzN�P#O�G�N]eJQJSLO�Qv�3G�N]P#Q©d�`beJK
V P#N�ILefV KjN]P#O/V Gc`bK#O�URGJ`
K#GJ`�YJSLQÉeJO�\�O�P�_EO�\�IL`�S^N]V#O�Q�URGJILSTO®Kg`�h&V/d�`beJKgV#P N�ITefV KzX�N,l©K#`bXzO�V#ILXzO�Kj_EO®\�IL`bSLN]V O�Q
¢ µ Ë ¤ uÐl¦N]P#Q�ITeJMJYcV¦d�`beJK
V P#N�ILefV KZ�DX*N��beJI[V YJQcO-N�ecQ�\bO�SL`�d�ITV�l�d�`beJKgV#P N�ITefV K¦h�`bPaV GJO�X�N��
eJILMcYJS^N]V#O�QW\]N�P#ILN�_JSLO�K�� �{¦Kk¡g¡yN�PgO�GJN�eJQJSTO�Q®V#GJP#`�YJ�bG�N�V P#N�eJK
h�`bP#X*N]V IT`be�XzO�V Gc`�Qv��I[V
�bY�N�P#N�efV O�O�K~V#G�N]V�V GJO¦N�d�V#IL`beJK(N�S[U�N,l�K~PgO�K#MEO�dnV�V GcO�K#O¦d�`beJK
V P#N�ILefV K�uJ��`�h&V~`�YcV MJY�V�d�`�e��
KgV#P N�ITe�V#K/��d�`becKgV P#N�ILefV#K�`be�V GJOzd�`�e�V#P#`bSTSLO�Q�\]N�PgI^N�_JSTO�Kz�¼}({mKk¡g¡�N�PgO�N]d�d�`�YJefV O�Q�h�`bP�ILe
N�e�On��V O�P#IT`bP�M<O�e�N�S[V�l�XzO�V#GJ`�QÈ¢�£ Ø]¤ ��V#GJILKjN�STSL`�URKZG�N]eJQJSLITeJ��h�`bP-YJech�O,N]K#IL_cILSLI[V�l�ILK#KgYJO
V G�N.VRX�N�ITe�G�N�MJMEO�ecO�Q�QcYJP#ITeJ��V GJO�d�`�eJKgV#P N�ITeJO�Q�`bMcV#ILXzIL�,N.V IL`�e*VkN]K#s/PgO�K#`�SLYcV#IL`bevu
xiILeJN�SLS[lbq�V GJO�d�`�e�V#P#`bS@McP#`b_JSTO�XÕILK�h�`bPgXZYJS^N.V O�Q�ITe�V GJO����}»h�P#N�X*OnU~`�P#s�N�K��
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URGJO�PgOP/�ILK�V GJO�N�d�V#Y�N�S�QJILKgd�PgO�V O*V ILXzOzILeJQJO1�<q*àrILK�V GJO*QJILKgd�P#OnV O�V#ILXzO*ITeJQJO1�±u�FHGJO
V YJecILeJ�©M�N�P#N�X*OnV O�P#K®N�P#OrV GcO�GJ`�P#IL��`beJK�� ú ù } ! N�eJQ ú ù o ! �DPgO�KgMvu ú ù } � N�eJQ ú ù o� ¡�N�PgO
V GJO*ILeJI[V ILN�S�N�eJQ�h�YcV YJPgO�MJPgO�QJITd�V#IL`be�GJ`bP#IT��`becK-QJO�K#d�PgIL_JITeJ�®V#GJO/ST`�U(O�P��DPgO�KgMvuiYJMcM<O�Pk¡
V O�X*MEO�P#N]V YJPgO�d�`beJK
V P N]ILefVRURGJO�PgO,N�K ú>F 0 ÷`; $�� ú ù o ! & ú ù o� ¡nuQ2 $ N]eJQR2 Ý N�P#O�ME`bK#I[V IT\�O
U~O�IL�bGfV#K�u���eÊV GcOrX*O�N�efV ILXzO�q�ILeÓ`bP#QJO�P/V `§QJO�d�PgO,N�KgOtV#GJOrd�`�X*MJY�VkN]V#IL`be�N]Sy_JYcP#QJO�evq
V GJO/V#YJeJITeJ�r`�haV GJO�d�`befV P#`�S�GJ`bPgIL��`�e§ILK�`beJO]u��3\bO�eÉI[hyI[V�ILK�V P#YcO/V G�N]V�V#GJILK�V YJeJITeJ�
P#O�QJYJd�O�K¦K
V P#`�eJ�bSTl*V GJO�QJO��bP#O�O�Ka`�hih�PgO�O�Qc`bXÛV `zK#`�ST\bO4V#GJO�`bMcV ITX*IT�,N]V#IL`be�MJP#`b_cSLO�X�qJI[V
N�SLST`�URKmQJO�d�P#O�N�K#ITeJ��V#GJOjd�`bXzMJYcV N]V IT`be�N�S�V ITX*O]q±URGJILdkG�ILK�N]e�ITX*ME`bP
VkN�efV4ITK#K#YcOzGcO�P#O]u
��eJQJO�O�Qvq�V#GJOrd�`befV#P#`bSyGJ`bP#IT��`beÊITK�V GcO�e�YJXZ_EO�P�`�h�N�Pg�bYJXzO�efV K�V#G�N]VWdkG�N]P N�dnV O�PgIL��O�K
V GJO�K#O�¶�YJO�eJd�O�`�hHh�YcV#YJP#O�d�`befV Pg`bS~Xz`�\bO�K�ITef\b`bS[\bO�Q§ITe�V GcO/`bMcV#ILXzIL�,N.V IL`�e�V N�K#s���V#GJO
d�ST`bK#O�Q���ST`�`bMrMEO�P
h�`bP#X*N�eJd�O�K�ILXzMJPg`�\�O�URGJO�e�V GJOjd�`�e�V#P#`bS�Gc`bP#IT��`betILecd�P#O�N�K#O�K�_cYcV�N]V
V GJO�O1�cMEO�ecK#O-`]hiITeJd�PgO,N�KgILeJ��V GcO�d�`bXzMJYcVkN.V IL`�e�N�SE_JYJP#QcO�e§¢ µ Ë ¤ u
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õfå&æ Ò:ÓÔÍ
ü(lzYJK#Oy`�h±V#GJO¦`�_JK#O�Pg\bO�P�q�h�YJSLS�K
VkN]V#O�K~`]h±V GcO¦Kgl�K
V O�X d,N]e�_EOyO�KgV ITX�N.V O�Q*ILezP#O�N�S�V ILXzO�q
URGJILdkG�X�N�s]O�K�ITX*McSLO�XzO�efV N]V IT`bej`�h�Î�Ñ4w»ME`bK#KgIL_JSTO�u�x�`bP«V GJO¦Î�Ñ4w·d�`befV#P#`bS¼q�U(OmG�N,\�O��
�/, � �%'g¡�0 (gü ! ,Û� N�eJQä, emf �%'g¡ß0 (Vü A ,Û�©�+'g¡�URI[V G�,Û�©�+'g¡�0 � n �+'g¡M(�Ù } �%'g¡
��URGJO�P#O�� n �%'g¡~ILK�V GcO�O�KgV#ILX*N]V O�Q�K
VkN]V#O�¡1u
��ILecd�OmV GcOmh�O�O�Qc_�N�dks/�fN]ILe�d,N]e�_EO4QJOnV O�PgX*ITeJO�Q�`]�E��SLILecO�q�V GJOmV#ILXzO¦YJKgO�QWV `jd�`bXzMJYcV#O
d�`befV#P#`bSHN]d�V IT`beJK�`beJSLITeJO�ITKZeJO��bSLIT�bIL_JSTO�u@FHGJO/U(O�IT�bGfV KjN�PgO�V YceJO�Q©N�KZh�`bSTSL`�URK��8� A! 0
� !! 0¸£bqi� A� 0 Ö ó³£�Ì ÿ4U N�eJQL� !� 0 Ö ÌbÌ�u���ILX-YJS^N]V#IL`becK�P#O�K#YJS[V KaK#GJ`�U¥V#G�N]V,q�ITe®KgMJITV#O
`�h�V GJO�KgV#O�O�M�dkG�N�ec�bO�KaILe�h�O�O�Q®d�`beJd�O�efV P#N]V IT`be³�DxiIL��YJP#O 7 ¡1qcV GcO�V#O�XzM<O�P N]V#YJP#O�N]VHV#GJO
ILeJSTO�VR`�hid,N]V N�STl�V#ILd4��`�eJO�ITKHV IL��G�V#STl�d�`befV Pg`bSLSTO�QW_EO�V�U(O�O�e�V#GJO4V�U~`*SLITX*I[V K��DxiIL�bYcP#O Ö ¡1u
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FHGJO(Î�Ñ4w�d�`bP#PgO�dnV STlyV YJecO(_E`�V G�X*N�eJITMJYJS^N.V O�Qm\]N�PgI^N�_cSLO�K���ITeJQJO�O�Qvq�_EO�V�U(O�O�e Ö ÌbÌ ö N�eJQ
£ ÖbÖ Ì ö q.V GJO~SLO,N]eZh�O�O�QjSTO,N�QJK3V#`4QJO�d�P#O�N�K#OHV GcO�V O�XzMEO�P N.V YJPgO�ILeJKgILQJO(V GJOHPgO,N�dnV `bP�ubÎ�Ñ4w
V YJecO�K�V GJO�ILefV O�P#e�N]SfGJO,N]V#ILeJ���DxiIL�bYcP#O Ù ¡±V `yN�\]N�SLYJO«eJO�O�QJO�Q-V `Rs]O�O�M�V GJO«V O�X*MEO�P#N]V YJPgO
N�_E`�\�O�V GJO~On��V ITeJd�V#IL`be-V#O�XzM<O�P N]V#YJP#O]u]��e�V#GJO�XzO,N�efV ITX*O]q�eJ`4QJILSTYcV IT`be�ILK�V N�s�ILeJ�¦MJS^N�d�O
�¼xiIT�bYJPgO�Æb¡1u�°ah&V O�P(£ ÖbÖ Ì ö q.P#ITdkG-h�O�O�Q�ILeJQcYJd�O�K�N�eZITeJd�PgO,N�KgO�`�h�V O�X*MEO�P#N]V YcP#O~ITeJK#ITQJO(V#GJO
P#O�N�d�V#`bP�uEÎ�Ñ4w¹V YJeJO�KaV#GJO�QJILSTYcV IT`be�P N]V#O/�DxiIL��YJP#O�Æb¡�KgYJdkG�V GJN]VyV#GJO�V O�XzMEO�P N.V YJPgO�ITK
X�N]ILefVkN�ITeJO�Q�_EO�ST`�U¹V GcO�X*N.��ILX-YJXÕV#O�XzM<O�P N]V#YJP#O*�¼x�IL�bYJPgO Ö ¡nu�FHGcO�P#O�ILKHec`*GJO�N]V ITeJ�
�¼xiIT�bYJPgO Ù ¡nuf°�V�V GJOaO�eJQ�`�h±V#GJOyPgYJevqfV GcO¦N,\bO�P N���O¦`�h±O�SLO�d�V#P#ILd�N�S�ME`�U(O�PWVegf ITK~Ä µ ~ Ë>Ø´q
V GJO�N�\�O�P#N��bO�`�hJQJILSTYcV IT`be�P#N]V O V� ITK3Ì7~ Ä Ø Ëcq�URGcO�P#O�N�K�d�`�eJKgV#P N�ITe�V#K3N�PgO�N�S[U�N,l�K3K#N]V ITKg��O�Qvu
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õfåLä ��çmÿ

��ILX-YJS^N]V#IL`bezP#YceJKaN�P#Omec`�UÈQJITK#d�YcK#K#O�Q®h�`bP(V GJO4YJKgO4`�h�V GJO4McP#`bME`bK#O�Q®���}»KgV#P N]V#O���l�u
FHGJO�l�N]SLSL`�U»K#O�O�ITeJ�*QcIT�<O�P#O�efVyd�SL`bKgO�Q���SL`�`bM/_EO�G�N,\�IL`�YJP#KaN�d�d�`bPgQJILeJ��V#`J�

¬ V#GJO�V YceJILeJ��`�hHV GJO�d�`befV Pg`bSLSTO�P�q�I¼u O]u�V#GJO 7 ILecITV ILN�S�P#O�d�O�QJILeJ��GJ`bP#IT��`becK�N�eJQ³V#GJO 7
��eJN�SvGJ`bPgIL��`beJK�q

¬ V#GJO�YJK#O�`�h�V GJO�`b_cK#O�P
\bO�P¦ILefV#`ZV GJO�d�`�e�V#P#`bS@ST`�`�Mvu

õfåLä�å&æ öâ��ò�î&òÈ�Wé/{4ñ%��ë�êké.ò�ñDèké�
%
Lënè
��VaILKRd�STO,N�PHV GJN]VRV GJO4V YceJILeJ�z`�h�V GJO�d�`�e�V#P#`bSTSLO�PHM�N�P N]X*OnV O�PgKRQJILPgO�d�V#STl�ITe o YJO�eJd�O�KaV#GJO
d�`becKgV P#N�ILecO�Q¨`bM�V ILXzIL��N]V IT`be§MJPg`b_JSLO�X N�eJQÓV#GJO�PgO�h�`bPgO�d�ST`bK#O�Q���ST`�`�MÉd�`befV P#`�SyPgO�K#YcSTV K�u
®`bPgO�`�\bO�P�qiV#GJILKZd�`beJK
V P N]ILeJO�Q§`bMcV ITX*IT�,N]V#IL`betMJPg`b_JSTO�XôYJK#O�KZV GJO/O�KgV#ILX*N]V IT`be�`�hHV#GJO
ILeJMcYcV�QJILK
V YJPg_�N�eJd�O-�&V GJOaN�QcI^N�_�N.V ILd(V O�XzMEO�P N.V YJPgOaPgILKgOg,  �5-�¡iURGJITdkG�G�N�K�N�ezO�\�ITQJO�efV
ILXzM�N�dnVH`�\bO�PRV GcO�d�SL`bKgO�Q���SL`�`bM�MEO�Pgh�`�P#X*N�eJd�O�K��DO�K#MEO�d�ILN�SLS[l�V#GJO�d�`beJK
V P#N�ILefV KHK#N]V ITKghDN�d1�
V IT`be�¡nu�wRO��fN�PgQJILec��V GJO�ILXzM�N�d�V�`�hRV GcO/ILeJMcYcVZQJITKgV#YJP#_�N]eJd�O�`�\bO�PZV GJO�`bMcV ITX*IT�,N]V#IL`be
VkN�Kgs�N�eJQ®V#GJO�d�`beJK
V P#N�ILefV KaK N.V ILK
hDN�d�V#IL`be�P#O�¶�YJILPgO�Qvq�K#`�X*O��bYJITQJO�STILeJO�KRh�`�PRV#GJO�V YJeJITeJ�
`�h�V GJO�d�`�e�V#P#`bSTSLO�P�M�N�P#N�X*OnV O�P#KaN�P#O4��PgKgVa�bI[\bO�eWITeWV#GJO4VkN�_cSLO�£bu

��V�d�SLO�N�P#S[l¨YJecQJO�PgSLILecO�K�V G�N.V�V#GJOrV YJecILeJ��URILSTS¦_EO�YceJO,N�K
l»QJYJOtV `§V GJO�ILXzM�N�dnV�`�h
V GJO�ITeJMJYcV¦QJILK
V YJPg_�N�eJd�O�`�\bO�P4V#GJOZd�ST`bK#O�Q���ST`�`�M�M<O�Pgh�`bPgX�N]eJd�O�K4N�eJQrQJYcOZV `/V GcO�eJ`be
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xiILeJN�SLS[lbq�O�\�O�eWITh@V#GJO4P#YJSTO�K���IT\bO�e�ILe/V N�_JSLO�£�N�P#Oy\bO�P
l�ILXzME`bPgV N�efV(V#`�d�`bPgP#O�dnV S[l*V#YJeJO
V GJO*d�`befV#P#`bSTSLO�P�q@V GJO/���}¯V#YJeJITeJ��ITK-d�STO,N�PgSTl�N�e�YJeJO�N�Kgl�VkN�KgsEu�x�`bP�K#YJdkG§MJPg`�d�O�KgK�q
V GJO����}ÈX*N,l/_EO4V YJeJO�Q�N]d�d�`�P#QJITeJ��V `�V�U~`*QJIT�<O�PgO�efVaKgV#P N]V#O��bITO�K��

¬ PgYJephjÆ�ÄbÆ��3V GJO�`bYcV#MJYcVzd�`�eJKgV#P N�ITe�V#K*X*N,l§eJ`�Vz_EOWK N]V#ILKg�JO�Q¨N.V�N]e�l§V#ILXzO��DKg`�h&V
d�`beJKgV#P N�ITefV Kk¡1�(V#GJILK*SLO,N]QJK�V GcO�d�`befV#P#`bSTSLO�PjV `�N�d�`bPgP#O�dnVWQJO�d�`bYJMJSTILeJ��`�h4V GJO®V�U~`
N�dnV IT`beJK�URGJITSLO¦V#GJO�`bYcV McYcVad�`beJK
V P#N�ILefV KaN�PgO�eJ`�VaN�S[U�N,l�KRK N]V#ILKg�JO�Qvu

¬ PgYJephjÆbÆ]Äc�3V GJO�`bYcV#MJYcVzd�`�eJKgV#P N�ITe�V#K*GJN�\�O®V#`�_EOWK N]V#ILKg�JO�Q¨N.V�N]e�l§V#ILXzO��DG�N]P#Q
d�`beJKgV#P N�ITefV Kk¡1�3V GJITK*STO,N�QcKjV#GJO�d�`befV Pg`bSLSTO�PZV#`�V#YJeJO�_<`�V#GÓN]d�V IT`beJKjK#YcdkGÓV G�N.VzV#GJO
`bY�V MJYcV3d�`beJK
V P#N�ILefV K3N�P#OHN]STU~N�l�K�K#N]V ITKg��O�QZURGJILSTO(V GcO�V�U~`�N�dnV IT`beJK3X*N,l-Kg`bX*OnV ITX*O�K
N�dnVaN]VHV GcO�K#N�XzO�V#ILXzO�u

lyO�P#O�q�P#YceWhjÆbÆ�Ä�q�On\bO�e³ITh~SLO,N]QJILeJ��V#`®STO�K#K�ILefV#O�P#O�KgV#ILeJ��P#O�K#YJS[V K�V#G�N�e�P#YJeWhjÆ�ÄfÆ�ILe
V O�P#X¬`be-d�`befV P#`�SJN�dnV IL`�eJK�q�h�O,N.V YJPgO�KiV#GJO�_EO�KgVid�`befV#P#`bSTSLO�P�V YceJILeJ�ah�`bP�V#GJILK�d�`�eJKgV#P N�ITeJO�Q
d�`befV#P#`bS�MJP#`�_JSLO�X URGJILdkG³ITK�\�O�P
l�KgO�eJKgITV I[\bOzURITV G�P#O�K#MEO�d�V-V `®V#GJO�K
V `�dkG�N�K
V ILd*ILeJMcYcV
QJILK
V YJPg_�N�eJd�OÕ,  ��-.u±°�VmV#GJOZO�ecQr`�h«V GJOZPgYJeqhjÆbÆ�ÄcqE`�\bO�P N�STSi`bMcV#ILXzIL��N]V IT`beWILK¦ITefV O�PÚ�
O�K
V ILec�J�vV GJOzN,\bO�P N���O*`�h(O�STO�dnV P#ITd,N�SiM<`�U(O�P Vegf ITK 7 Æ]Ëâ~ Ù Ø¯q±V#GJOzN�\�O�P#N��bOz`�h~QcILSLY�V IL`�e
P N]V#O V� ILKRÌ7~ Ä�Ë Ø q�URGJO�PgO,N�Kad�`becKgV P#N�ILefV#KyN]P#O�N�S[U�N,l�KRK N]V#ILKg�JO�Qvu
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��P#O�\�IT`bYJK�P#YJecK�N]P#OjN�KgK#YJXzILeJ��V#G�N]V4V GcOzXzO,N]K#YJPgO�`�h(V#GJOjKgV#`�dkG�N]KgV ITdjILeJMJY�V4QJILK
V YJPÚ�
_�N�eJd�OV,  �5-~ILK«N,\]N�ILSLN�_JSLO]ub|meJORMJPgO�KgO�efV�GJO�P#ORP#O�K#YJS[V K�`b_cV N�ILeJO�QjILejP#YJe�hjÆ Ø Äcq]URGJILdkG
ILKyK#ILXzILSLN�PHV `/PgYJeqhjÆbÆ�ÄcqE_JYcV¦URGJO�PgO�eJ`�O�K
V ILX*N]V#IL`be®`�hk,  ��-�ITK¦YJKgO�Qt_fl�V#GJOZd�`�e��
V Pg`bSLSTO�P�u���VRd�STO,N�PgSTl*K#GJ`�URKHV GcO4KgV Pg`beJ�jeJO�O�QWh�`bP~V GcO�YcK#O�`�h�V GJO4`�_JK#O�Pg\bO�PyKgILeJd�O4_<`]V G
`bYcV#MJYcV�d�`beJK
V P#N�ILefV K�N�PgO�ec`�V3N]STU~N�l�K�K N]V#ILK
��O�Q/�¼xiIT�bYJP#OH£ Ö ¡nu�FHGJITKiN]SLK#`ad�STO,N�PgSTl¦YJeJQJO�P
�
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V YJPg_�N�eJd�O�`�\�O�P
d�ST`bK#O�Q���ST`�`bM®d�`befV#P#`bS�P#O�KgYJSTV#K4N�eJQ�V#GJOZQJI[ýzd�YJS[V�l®V#`/G�N�eJQcSLO-I[VmITe�V GJO-`bMcV ITX*IT�,N]V#IL`be
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Ð·ITV#GÊ_<`�V#GÊd�`befV#P#`bSmK
V P#N]V O��bILO�K�q~V#GJO�V O�X*MEO�P#N]V YJPgOrd,N�e·_EOrX�N]ILefVkN�ITeJO�QÉILefV `³V#GJO
K#MEO�d�IT��O�Q�V#O�XzM<O�P N]V#YJP#O4O�e�\�O�ST`bM<O]q�ILe�KgMJITV#O4`�hiSLN�P#��OmILeJMcYcVHQJITKgV YcP#_�N�ecd�O�QJYJO4V `ZV#GJO
h�O�O�Q®d�`beJd�O�efV P N.V IL`�evuE}~`beJd�O�P#ecILeJ�jV GJO�`bM�V ILXzIL��N]V IT`be�MEO�P
h�`bP#X*N�eJd�O�K�q�Î�Ñ4w¹STO,N�QcK�V `
_<OnV#V#O�PHP#O�K#YJS[V K�V#G�N�e����}¦� Vemf 0¹Ä µ ~²Ë Ø N�eJQ V� 0»Ì7~ðÄ Ø ËZh�`bPHÎ�Ñ4w�q Vegf 0 7 Æ]Ëâ~ Ù Ø
N�eJQ V� 0ÇÌ7~ðÄ]Ë Ø h�`bP����}¦u�Î�Ñ�w¸ILKmV GcO�P#Onh�`bP#OjXz`bP#O�ITefV O�PgO�K
V ILec��KgILeJd�OjITV�P#O�¶�YJILPgO�K
SLO�K#K�GJO,N.V ILec�®N]d�V IT`be�URGJITSLOZV PgO,N]V#ILeJ�WXz`bP#O��bN�K�uvFHGcILK�QJIT�<O�PgO�eJd�OjILK4Xz`bKgV#STl�QcYJO�V `
V GJO�ILXzM�N�d�V�`�hRV GcO/KgV#`�dkG�N]KgV ITd�\]N�P#ILN]V IT`beJK�`�hHV GcO/ILeJMcYcVZQJITKgV#YJP#_�N]eJd�O�`�\bO�Pj���}¦u
��eJQJO�O�Qvq±V#GJOZO�KgV ITX�N.V IL`�e®`�h�V#GJO-QcILKgV#YJP#_JN�eJd�OÛ,  ��-�ITK¦QJITP#O�dnV S[l®YcK#O�QrITe�V GcO����}¦q
URGJO�PgO4ITV~ILKHN�KgK#YJXzO�Q�d�`beJK
VkN�efVRILe*V GJOmh�YcV#YJP#O]ucFHGJITK~h�`bPgd�O�K�V#GJO����}¨V `�`�\bO�PHO�\]N�S¿�
Y�N]V#OjV#GJOjeJO�O�Q�h�`bP�GJO�N]V ITeJ��N�eJQ�d�`�`bSLITeJ�Ju<��e�V#GJOjX*O�N�efV ILXzO�q±K#YJdkG�N�K#KgYJX*M�V IL`�e�ITK
eJ`�V(P#O�¶�YcILP#O�Q�_fljV GJOyÎ�Ñ4wÊURGcILdkG�X*N�s]O�K~I[V�X*`bPgORILefV O�P#O�K
V ITeJ��h�`�P(d�`befV P#`�SEMcYJP#ME`bK#O]q
O�\�O�e�I[h�V#GJO�O�K
V ILX*N]V#IL`be/`]ha,  �5-mITKHeJ`�VRQJITP#O�d�V S[l/YJKgO�Q®_�l�V#GJO�Î�Ñ�w�uJ��eWV GJO�XzO,N�e��
V ITX*O]qbN4KgURI[V dkGJITeJ�4d�`befV#P#`bS�K
V P#Ycd�V YcP#ORILK�YJKgO�Qjh�`bPiV#GJOaÎ�Ñ4w���V GcO�P#Onh�`bP#O]qbGJO�N]V ITeJ��N�eJQ
d�`�`bSLITeJ�4N�dnV IT`bezN�P#OHQJO�d�`bYcMJSLO�Q/N�eJQjd�N�e*ec`�V(N�d�V#ILeJ��N]V�V#GJORK N�XzOHV ITX*OHN]K�O1��M<O�d�V O�Qvu
FHGJO�QcP N,UR_�N�dks�ILK�V#G�N]VzITVzILefV#P#`�QJYJd�O�K�NtK#On\bO�P#O�eJ`�eJSLITeJO,N�PgITV�l�h�`bP�KgV N�_JILSTITV�l³N�e�N�S¿�
l�K#ILK�u3}~`�eJd�O�P#eJITeJ��V GcOW���}´N�MJMJPg`fN�dkGvq�X*`�KgV�`�h�V GcO�V ITX*O]q@d�`�`bSLITeJ��N]eJQ�GJO�N]V ITeJ�
N�P#O�ec`�VzN�d�V#ILeJ�tN.V�V GJO�K#N�X*O/V#ILXzO�uiü~YcVjQJYJO�V#`tV#GJO�S^N]P#�bO/ITX*MJN�d�V�`]hyV#GJO�ILeJMcYcV
QJILK
V YJPg_�N�eJd�O�q�QJYcO�V#`�V GJO4eJ`�e®XzILeJITXZYJXÇMJG�N]K#O�_<O�G�N,\�IL`bYJPH`]h�V#GJO�MJP#`�d�O�K#K�q�QcYJO4V `
V GJOWMJPgO�QJITd�V#IL`be�N�KgM<O�d�V*N�eJQ�QJYcOWV#`rV GJO�YJecO,N�K
l§VkN�Kgs³`�haGJ`bPgIL��`�eJKZV YJecILeJ�JqiGJO,N]V
�
ILeJ�zN�ecQ®d�`�`bSTILeJ�ZN�d�V#IL`beJKRX*N,l/_EO�Kg`bXzO�V ITX*O�KHP#O�¶�YcILP#O�Q�N.VaV#GJO�K N�XzO4V ITX*O]ucFHGJITKaITK
d�STO,N�PgSTljN�e*YJeJO1�cMEO�dnV O�Q�_<O�G�N,\�IT`bYJP�URGJITdkG/QJO���P N�QJO�K(V#GJOyd�SL`bKgO�Q���SL`�`bMjM<O�Pgh�`bPgX�N]eJd�O]u
��e�V GJO�XzO,N]e�V#ILXzO�q�V GJOHMcP#`bME`bK#O�Q*���}ÉN�MJMcP#`fN�dkG�ITK�Nm�bO�eJO�P#N�Sch�P N]X*OnU~`bPgs�h�`bP�XZYJS¿�
V I[\�N]P#I^N]_JSLO�d�`befV P#`�S(MJPg`b_JSTO�XºURGJO�PgO,N�K�V GJO�Î�Ñ4wÇN�K#KgYJXzO�KZQJO�d�`bYcMJSLITeJ�Ju�®`bPgO�`�\bO�P�q
d�`becKgV P#N�ILefV#KHN�P#OyOn��MJSTILd�I[V S[ljN�d�d�`bYJefV O�Q�h�`bP(ITe�V GcO4���}¨h�`bP#XZYcS^N]V#IL`be�URGJO�P#O,N]K�V GJOnl
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N�P#O�G�N]eJQJSLO�QWILe�N�SL`b�bITd,N�S<QJO�d�ILKgIL`beWSLOn\bO�S@ILe�V GJO�Î�Ñ4w�u
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FHGJILKRM�N]M<O�PaITKHQJO,N]SLILec�ZURITV G�V#GJO�MEO�P
h�`bP#X*N�eJd�O�KHd�`bX*MJN�P#ITK#`beW`�h�V�U~`*XZYJS[V IT\]N�PgI^N�_cSLO
`b_JKgO�Pg\�O�P4_�N]K#O�Qrd�`befV Pg`bSLSTO�P#Ka`�h�N�d�N]VkN]STl�V ITd-wax3wÀYJK#O�QrV `/QJO�d�PgO,N�KgO�eJ`,�cIT`bYJKa{y|�}
N�Xz`bYJefV�P#O�SLO,N]K#O�Q�ILerV GcO�N]V#X*`�K#MJGJO�P#O]u@FHGJO*d�`bXzMJSLO1�cI[V�l�`�h(V GJITK�MJP#`�d�O�K#K�ILeJd�SLYJQJO�K
QJILK
V PgIL_JYcV#O�Q*N�K#MEO�dnV,q�eJ`beJSTILeJO�N�P�Qcl�e�N�XzILdR_EO�G�N,\�IL`�YJP�N�eJQ�MEO�PgIL`�QJILdHPgO�\�O�P#KgILeJ��`�h±V#GJO
d�ITP#d�YcS^N]V#IL`be®`�h��fN�K�uDvyefV ITSieJ`�U�q±\�O�Pgl�h�O�U¸M�N�MEO�P#K�G�N,\�O�QJO,N�S[VmURITV#G�V GJO�d�`befV Pg`bS3`�h
K#YJdkG§McP#`�d�O�KgK�q�O�KgM<O�d�I^N]SLSTl�V GJO*XZYJSTV#IT\]N�PgI^N�_JSTO-`bM�V ILX*N�S3d�`befV Pg`bS u���e�V#GJILK�M�N�MEO�P�q�U(O
d�`bXzM�N�PgOaN�Î�Ñ4wÊN�eJQ�N-���}É_E`�V#G*_�N]K#O�Q�`be�N�GJIT�bG����bN�ILe�`b_cK#O�P
\bO�P�u�FHGJO¦eJOnUÊs�Onl
d�`befV#P#`bS�ITK#K#YcOzV N�dks�SLO�Q�GJO�P#OzILKmV `�d�`�ec��eJO�V GcO*GJ`]V�K#ME`�V�V O�XzMEO�P N.V YJPgOjURI[V GJITerV�U~`
V O�X*MEO�P#N]V YJPgO/SLITX*I[V K�q@ILe§`bPgQJO�P-V#`rO�eJKgYJP#O�d�`bXzMJSLOnV O/d�`bef\bO�PgK#IT`be�`�hRV GJO�ME`bSLSTYcVkN]e�V
N�eJQ�V#`/MJP#On\bO�e�V�d�N]VkN�S[l�KgV4`�\bO�P#GJO�N]V ITeJ�JqEURGJILSTO-`bMcV#ILXzIL��ILeJ�jV GJO-d�`befV Pg`bS3N]d�V IT`beJK�u<��e
K#MJI[V O�`�h�NzS^N�Pg�bO�ILeJMcYcVaQJILK
V YJPg_�N�eJd�O-QJYJO�V `zV GJO�KgV#`�dkGJN�KgV#ILd�\�N]P#I^N.V IL`�eJKH`�h3V#GJO�h�O�O�Q
d�`becd�O�efV#P N]V#IL`bevq�_E`�V#G®`b_cK#O�P
\bO�P¦_�N�KgO�Q®d�`befV Pg`bSLSTO�PgKyN]P#O4\bO�Pgl�P#`b_cYJKgVaK#ITeJd�O�V GcO�V#O�X��
M<O�P N]V#YJP#OWd�N�eÉ_EOWX�N]ILefVkN�ITeJO�Q§ITeJK#ITQJO/V GcO�KgM<O�d�I[��O�Q©V O�XzMEO�P N.V YJPgO�O�ef\bO�ST`bMEO�u«FHGJO
d�`befV#P#`bSTSLO�QÓwyxiwÂX*N,l�V GJO�P#O�h�`�P#O�_EO�YJKgO�QÊYJecQJO�P�\]N�PgIL`bYcK*`bMEO�P#N]V ITeJ��d�`beJQJI[V IT`beJK�q
URGJILdkG�ILK4\bO�Pgl�ILefV#O�P#O�KgV#ILeJ�Wh�`bP4V GJOzILecQJYJKgV#P#ILN�S3YJKgO�ui��ILeJd�O�V GJO*Î�Ñ�w¯QcILP#O�d�V#STlrYJKgO�K
V GJOHK
VkN]V#ORO�KgV#ILX*N]V IT`beW�&URGJO�PgO,N�K�V GcO¦®�(}�QJILPgO�dnV STl�YJKgO�K«V GJOHITeJMJYcV«QJITKgV#YJP#_�N]eJd�OHO�K
�
V ITX�N]V#IL`be�¡nq�V GJOHSLN�P#��O�ILeJMcYcV�QJITKgV YcP#_�N�ecd�OHG�N�K�STO�KgK�ILXzM�N�d�V3`�\�O�P«Î�Ñ4wÓMEO�Pgh�`�P#X*N�eJd�O�K
V G�N]e�®�(}�M<O�Pgh�`bPgX�N]eJd�O�K�ubFHGJO�P#Onh�`bP#O]q�V#GJORÎ�Ñ4wÓSLO�N�QJK3V `�N4_EO�VgV O�P�`�McV ITX�N�S�`bMEO�P#N.�
V IT`beZ`�h�V GcORwyx3w�V G�N]e�®�(}¦��SLO�KgK�GJO,N.V ILec��N�d�V#IL`beZITK3P#O�¶�YJILPgO�Q�URGJILSTO~V PgO,N]V#ILeJ�¦X*`bPgO
�fN�K�u<��e�V#GJO-XzO,N�efV#ILXzO�qEÎ�Ñ�w KgV#P N]V#O���l®ILKa_�N�KgO�Qr`be�V�U(`/QJO�d�`bYcMJSLO�Qr`bMcV ITX*IT�,N]V#IL`be
VkN�Kgs�K-N�ecQ�N�SL`��bILd�N�SiQJO�d�ITK#IL`�e�STO�\�O�S3URGJO�P#O,N]KZ���}¸ITK4_�N�KgO�Q�`�e�N��bO�eJO�P#N�S�XZYJS[V I[�
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