
���������
	���	�
�������	���	��������������� !�

"$#&%(' )(*,+-#&*/.102043

57628:9 0 5 '<; 8 +-#&*>=$) 57? ;$;(@BAC@B02) 9>D '<*E= ? )GF$H$*E0JI 02AC' )K0 9>L&MONQP(NRLTS2S$P�UWVYX[Z '<*\=JHE0(+-)(*

] ^`_�acbedcf�dB_hg

ikj lnm$ocp
m\prq\s�t u�o!p
mEpGq�v$t p�v\w\w-oCvEp�xytzqnv�w2{yv\p�m\pr|}w2~�xeu��r�\tzj��`procp��r�
���Rw2���
���`��pr|nw$~�x�uR�G�Etzj ��t u�v\p��rpro���l\��prj�qnlrl\�
�rw\w-oWmEp��nprj u�prq�v\l\�RpGqO�
iktzqnvGu��}p���|}p�m(tzq��Gl\q�v\pe��lrocprq:�n�\�-�T�Jqrl���x�p�p�vEp��
prq\qEt l,qnlnm\prq}w-p
m�uQ�7tzj u`�Ql\qnv&�Ct uypGo�w2{Eq\t pr~�x |nprj l\qnmGu`�`pGjzjztzqnm>tzq
u
j lnm(o!p
mEpGq�w2q
�¡uQ�`lrl\q(�4¢ep�v(~E~\o���lrl\���}pGt v��Gl\q�v\p�m\pr|nw$~�x�uR�r�\tzjrx�pGocv1tz�£��procu�p�prq�|}pGj l\q}m$oBt �R��w$qnvEpGo��
w-pr��u`�7�}pG��l
pGq�vEp�w${\�Rw$��u`���Gl\q���¤Bv¥prq��}o¦ln�r�
�7t m\procpy�
w2��{E~
�`pGo�u��¥lrl\�7�¡pGq�mEp�vEp��`l\t�jzj p
pGocvEp¥|}pGocpr�RpGqEtzqnmEpGq£��w\m\prjzt �Q�E�-§¨q�v(t ph��t �©v
t u�w-w2�£vEpª|nprj l\qnmGu`�`pGjzjztzqnmYm\p7x�pr�7��|Et ��«nln��w$|�¬­t uQu�p�prqYl\q}v\procpGq��rl\q�vEp£�Gl\��m(ocw-pr{>®�¯���°²±Q®-³�u
t uR�G�}p�¯�u
{}p
���`prq
�Gl\q�v\p���pr|nw$~�x�vEp�°���m\p7�-tzq}mT�O¤´ln�r~\j �`prt �¥µ�w$~�x��}~\q}v\p\�2¶¥·¹¸ktzq}v$�}wG�npGqnº
�
¢�t ��{rl\{}pro2|}p
w-w-mr�kvEphw2q
��x�tz�n�Rprj�tzq}m��rl\q��np��kw2q}v\pro��
w-pr��qrlrlno-u�j lnm$ocp
m\prqO�rtzq��np���|\t �»��w$qnvEpro2|Et ��®�¯���°����`p�uR�r�np��¡uRpGqO�

¼ ½�ac¾�g¥¿
b�g�be_Àbe_ÀÁ&ac¾hg�¿
b�g�be_�Â bWÃ(be¿

¢epyu�j lnm$ocp
m\prq\tzq
�`prq}u�t �`pGt ��t u�v\p£�}w-p7�np�prjz�nprt v�ocp�mEprq
xhl��`prokv(t p¥{nproT��t �©vEu�tzq��¡pGoÄ�rl\j}w${�vEpymEpG|}w2~Rx�uR�G�Etzj��`procp��r�
���Rw2���
�
Å p���l\qnvEpGocphx�w-w-ocvEpGqOÆnvEp�u�j lnm$ocp
m\prqEt�q
�`prq}u�t �`prt ��t uWvEp�u�w$�Ç�Gl\q�tzq}v$t �\t v$~}pGj p�ocp
m\prq}v$oB~E{\{}pGj u�v(t pyt�qy�np����7t �©vEu�tzq��`proÄ�Gl\j
w2{Y±©p
pGq�v\p
prjG�rl\qnº��}p���w2{E{nproÄ�-j l\���`procp��r�
���Rw$��prq(�4¢ep���p�m(o!w\wE�7�}prt v&�$v$t p�tzqY�£�È�EÉ s ±»wE¤!�`p�x�prj-v$�yÊ���É2Ë��GÉ s º
x�w-o!vr�¥~\t �`mEp
v$oB~E�7�
�4�nl\q}mG��l�¤��Gl\qOÆ

Ì vEp�xytzqnvGu
q}prj��}prt v,prq�x�tzq}v$oBt �G�
�7tzq}mT�C«\~Et uQ�yvEw-w-o�vEp�xyt�q}vGu
q}pGjz�}pGt v1�}o´t �©m\prq1ocp
m\prq}v$oB~E{\{}pGj u£p�prq:�nw-oBt �
w2q
�Ql\j p
u�qnprjz�nprt vEuR��w$��{}w2q}pGq
�
�4xhlrlnocv\w\w-o�ocp�mEpGq}v(o´~E{E{nprj uYw${:m\p7�npGj u��`procp��r���,�}~\qEqnprqÍ�Rw2��prqO��µ�wG�nprqnv(t pGqKt uª�}p��
x�tzq}vr�nprj v>ocw2q}v\w$�Îp�prq�m\pr|}w2~�xÏ�
w2��{Ej p7Ð�pGq��7~EoB|\~Ej pGq
�
��Ñkp
m\prqnv(oB~\{E{}pGj u�v(t p�v\w\w-o��
wCÒÓq£xyt�q}vn�rprj v��rl\j�j prq(�
�r~\jzj prq�v(~�uyp
pGqYtzqnmEp�xytz�n�RpGj vEp�|nlrl\q���p��¥|}w-�r���¡pGq�pGq��rpro�u
q}pGjzjztzqnmEprq�|}p�u��r�\oBt �´�nprq(�

Ì vEpÔ±Q�}w-oBt �
w$q��Ql\j p�ºYocp�mEpGqEtzq��¡pGq�u
t �`prt �
��¢�t ��t u�vEp��}w-p7�rp
pGjz�}pGt vÕocp
m\prq
xhl��¡pGoyv-l��Y{npro��7t ��vGu�t�q
�`proÄ�Gl\jCv\w\w-o�p�prq
�}w-o´t �
w2q
�Qlrl\jO�\j l\���Gl\j �
�W¢hp
�
pªm(ocw-wG�7�nprt v,x�w-ocvr�£w-w2�ªt�q:���²�EÉ s ~\t �`mEp
v$oB~E�7�
��prqYx�w-ocvr��uQ�Ql\q}v\lrlrocv:v\w\w-o
��p��`p
w-ocw2j w-m(t u��r�np�tzq}u`�7t �7~
�`pGq�w2{¥x�p
pGo�u`�Ql��7t w2q�u�mEpG��p��¡pGqO�

Ì vEp�v(oB~\{E{}pGj m(o!w\wE���¡p��npGocvEpGjztzq}mT�CÑkp�mEprq�|}p�uQ�Qlrl���~\t �ev$oB~E{\{}pGj uh�rl\q��rpro�u��r�Et�jzj prqnvEp�m$ocw\wE���`prqO�2Ökpy�GlnoBt<×procpGq¥�rl\q
�T�Ø�Ù�£���`wG��Ú­�£�ÛtzqÍv(t l\��p��`pro���¢hw-w-o��E~\q��7o!lrlnm$�}pGt vÇ�r~Ej�j prqÍm(o!wG�`pKv(o´~E{E{nprj uÔ��tzqnvEpro��¥l\�n�Rprjzt �Q�KvEp
�nocw2�£��tzq}m\prq�tzqY�}p���xytzqnvn�rprj v��nw2j mEpGq�v\l\qª�nj prt�q}p�v(oB~\{E{}pGj u}�2prq��Rw2��pGq�v\lrlno!vEw-w-o�p
pGocvEpGoetzqY|nwG�¡u
tzq}m>��p��
vEp£mEpG|}w2~Rx�uR�G�EtzjÓ�

Ì �}p���mEpG|}w2~�xÜpGq¥vEp�{Ej lrl��¡u�w2{�vEp�mEpG|}w2~Rx�uR�G�EtzjÓ�(¢ep��rw-oB�­�rl\q��}p���mEpG|}w2~RxÝpGq��Gt �Qq�w$��mEp��\tzqnm�|npr{rl\j prq��}p��
x�tzq}vr�nprj v&�-¢ep�u�j lnm$ocp
m\prq\tzq
�`prq}u�t �`pGt ��lrl\q¥o!l\q}v\prq£��l\q��nw\m\pro2�rt �Qq�v-l\q¥tzq¥�np��e��t vEv\prq��Gl\q�p
pGqym\p7�npGj¨�rw2��v-l��
�np�prj4��p
pGoev$oB~E{\{}pGj u��}p���xyt�q}vn�rprj vKqEt p�����p
pGo��n~\qEq}pGqKÞ �nw2j mEpGqOÒCv\w\w-o��}p��¥m$ocwG�`pGocpªu�q}pGjz�}pGt vGu�m(o!lnv$t�×prq���|Et �
v(t p�o!l\qnvEprq(�

�



l(�

Particle/Droplet Trajectories
Feb 13 2001
Fluent 4.52
Fluent Inc.

AUDITORIUM & HOOFDGEBOUWY

XZ

|(�

Particle/Droplet Trajectories
Feb 13 2001
Fluent 4.52
Fluent Inc.

AUDITORIUM & HOOFDGEBOUWY

XZ

®Tt m$~E~\o��-ÆJµ�l\q}pGq¥�Gl\q�v(oB~\{E{}pGj u¥��p���p�prq�v(t l\��p��`pro4�rl\qY���£� ±©lrº�prq � �£� ±Q|nº
�(¯�l\q��rt �r�
�h�Gl\qE~Et ���}p����r~Et v\prq
w2{Ü�np��,¯�~}v$t �`w-oBtz~\� ±QjztzqE��u7º�prqÜ�np�����w\wE¤BvEmEpG|}w2~�x ±Qocp
�G�
�¡u�º��rl\qÙv\pK¶¥·h¸��y¢epÔx�tzq}v �Rw2�y���rl\q jztzq\��uÔ��p��
p�prq�ocp�¤BpGocprq���t p�u�qnprjz�nprt v>�rl\q � ���Ô� u�É s ±»v$t p�w2{Yp
pGq:{\~Eq
��|nwr�rprq>�np��¥¯�~nv(t �`w-oBtz~\�Èw2{Yv\p�v\l\�n�nw\w-mr�`p��Gl\q,�}p��
��w-wG¤Bm\pr|}w2~�x­x�w-ocvr��m\pr��p��`prqrº
�

®Tt m$~E~\o����`w-w$q��W�nw-w-oB|}p�prj v\prq��rl\qyv$oB~E{\{}pGjz|nl\qnprqyv$t pe�rw\w-ok�}p���w2q}v\pro���w\pG��qnlrlno&u�j lnm$ocp
m\prqyw2{��np�����w-wG¤BvEm\pr|nw$~�x
�Gl\q�vEpe¶¥·Ô¸4t�q}v(�nwr�rprq���p�����¤Bv��rt �Rqy|nprocpG�Rprqnv&�O§¨q�vEp
�
p��2m(~\~Eo\�npGoØ�7ocpr�n�RpGq��Gl\qE~Et �kp
prq�{\~Eq��4�npGo�uR�G�Etzj�j prqnvEp�|nl\qnprqO�
w2� vEp�tzq��-j w\p�v��rl\q�vEp��7~EoB|\~Ej pGq
�7t p�w${�vEp�v$t u�{npro�u
t p��Gl\q£v(o´~E{E{nprj u��rt �G�
�7|nlrlrok�`p��¥l\�RpGqO�
ikj lnm$ocp
m\prqEt�q
�`prq}u�t �`prt �¡pGq�x�w-ocvEpGq�m\pr��p��`prq,��p���u�j lnm$ocp
m\prqE��p��`pGo�u}��¸&pGq�u
j lnm(o!p
mEpGqE��p��`proet u���p�p�uQ�`l\jOp
pGq�w2q}v$t pr{
|rl\���©p-��p�prqK�
w2jzj p
���`w-o©��v-l��,��pGqÙ{\j l����`p
mEpGqÍvEp�mEp7�rprj�|}p7�rp�uQ��t mr�
��Ö�w-l\j u,ocp
m\prqnv(oB~\{E{}pGj u,w${ÔvEp�mEp��nprj��`procp��r�
�
��w$��prq(�J�Rw2��prq�v(oB~\{E{}pGj u�w2{�v\p£ln�G�
�`proB{\j lrl��e�rl\q�vEp���w$j�j p
���¡w-o��`procp��r�
�
��¢ep�|}p�vEw-prjzt�q}m,t u�v\l����
p�qnlrlno�|}prqnp
v\prq
v$oB~Et�{}prq£�
w\v-l����
p�t�q�p
prq�ocp�u�proÄ�rw$tzo4w2{}m\p7�rl\qnmEpGq�x�w-ocvEpGqO�
	�proÄ�rw$j mEprq}u���l\q�v\p��}w-p7�rp
prj��}prt v£�rl\q��}p����rpro���l\��prj vEp
u
j lnm(o!p
mEpGq�xhl��`prohqnl�p�prq��7t �©vEu�tzq��`proÄ�Gl\jnx�w-ocvEpGq�m\pr��p��`prq(�

� �Kb�Á�
���dcb�f�b�_�dcÁ

¸ko�x�w-ocvG��u
tzq}vEuÔj l\q}m w2q}v\pro���w\pG� qnlrlno¥u
j lnm(o!p
mEpGqÙw2{ÙvEpÙmEpr|nw$~�x�uR�G�Etzj�mEp�v\lrl\q(��	Ww2j m\prq�u��-ln��³Ü±��}�
���-ºYxhl}u
��w2jz��m(ocpGq¥�£t uQuR�G�Et pGq�vEp�p�pro�uQ�¡p�v(t peu
j lnm(o!p
mEpGq�w${�p�prq�m\p7�rprjn�nlnv�m\pr��p��`prq(���ht �kv\p
p
v�v\l���t�q��}� � Ú�t�qe¶�ocw2q}v$�}prt����
§¨q�v\pJ�¡lnocpGq��n���O�y¤Bw-oB��~Ej p�procv\p���w2{E{}p
u`�Qlnvy�Gl\q��}p����Ww\w-ocuRp�t�q�u`�7t �7~\~
�4�rw\w-oJ|nw$~�x��n~Eq}v$t m�w2q}vEpGo��
w-pr��vEp��nw2j mEpGq}vEp
o!prj l��7t p��7~�uQu�prq�vEp,o!p
mEpGqEtzq��`prq�u
t �`prt ��v\w\w-ohp
prqY�npGoØ�7tz��lrl\j(�-j l\�ªtzq>�}p����\oBt �©p��rprj v/±����7º
�kvEp,o!p
mEpGqEtzq��`prq�u
t �`prt ��v\w\w-o
p�prqª�}w-oBt �
w$q��Qlrl\jr�\j l\��tzqY�}p��e�-oBt ��p��rprj v:±�����º�prq�vEp¥xyt�q}vGu
q}pGjz�}pGt vªtzq��np��e�-oBt ��p��npGj v>±���º
Æ

���! #"����$�&% ±��}º
��p���"' v\p�ocp
�Gtz{nocw2�Rpy�rl\q¥v\p�Þ�mEpG�£t v\vEpGj vEp-Òr�Gl\j u�qnprjz�nprt v¥�rl\q�vEp�o!p
mEpGq}v$oB~E{\{}prj u}�(��w${\{}p
u`�QlnvYqnl\� p
pGqªÞzm\pr��t v*)
v\prj v\p\Ò2�Gl\j u�qnprjz�nprt v��rl\q,+C�����Îu�É s lrl\qO�&prq�v$~�u-". �(%�/ªu���É s ��¢hp
�
p£xhlrlnocv\p£�nw-w-o�" |\j p
pG����p�����p��7tzq}m\prq
wG�npGocp
pGq��¡p��Rw2��pGqO�
¢ep��npGoØ�7tz��l\j p�o!p
mEpGqEtzq��`prq�u
t �`prt �0����t uemEp�prq¥u
j lnm(ocp�mEpGqEtzq��¡pGq�u
t �`prt �
�2��lrlro4p
prq�m(ocw-wG�7�nprt vYtzq��}p����-oBt ��p\�-w$qnmEp
u`�`w\w-o!vEp
�rprj vT�!��w${\{}p
u`�QlnvÇqnl\��v(~}uYlrl\q:v\l���tzq/�}p����-oBt ��pª�npGj vÇ�}p��21(~}wE�7t�×prq�����~}uQu�prq1v\p��npGoØ�7tz��l\j p1prqÔvEpK�nw-oBt �
w2q
�Ql\j p
o!p
mEpGqEtzq��`prq�u
t �`prt �ymEprj�t �Q��t uylrl\q��}p��31(~nwG�7t<×pGq
���7~�uRuRprq�vEp�xytzqnvGu
q}prj��}prt v�prq�p
pGq,Þ�mEpr��t v\vEprj vEp\ÒO�rl\j u
q}pGjz�}pGt v&�
§¨qK�}���
�K{E~\|Ejzt �
p
pGocvEp4��w2{E{}p
u`�Qlnv:p�prqÔ��lrlroØ���rl\q5��w-w-oÄx�p�mEprqªxhlrlrocw${5� � xhl}u�~Et �¡m\p��
p��
��¢ep��
p�xhl}u�|nprocpG�Rprqnv
lrl\q�vEp��nl\qnv��rl\q�mEpr��p��`pGq6�!��prq7� �rl\q�l\jzj p���p��`p
w-o!w$j w-m(t uR�r�np�uQ�Ql���t w$q}u�tzq8�Ww-w-oÄx�p
m\prq(�
§¨q��n����/Ytzq
�7ocw-v(~n�
p
pGocvEpGq2�-ln��³�l\qnv£ik�}pGjzj lno!v£v\p��©v(o´t �\tzqnm�o!l\t�q£tzqnvEp7Ðn��±��Oln��³��}�
���Oº
�$¢hp£tzqnvEp7Ðyxhl}uemEp�vEp9�Jq\t p
pGocv
l\j uY�np��Y{}o!w\v$~E�7���Gl\q>vEp��¡lrlnoBjzt �Q��uRp�m\pr��t vEv\prj v\pYxytzqnvGu
q}prj��}prt v/±QtzqK� u É sQº�pGq:vEp��¡lrlnoBj�t �Q��u�p:o!p
mEpGqE�nw\p��np
pGjz�}pGt v

:<;>=�?�@<A�BC=EDF@FG H�IKJMLONQP R9P =ED3NTSUP =�V�WYX�J[Z\P =ELE]^LON[P R�@F=_N`S9P =�VCa

/



±©vEw-w-o�vEpY�}w-oBt �
w$q��Ql\j p\�4tzqª��º�����lrlroØ�`prq,��p���vEp�v(oBt �\tzqnm>o!l\t�qYtzqnvEp7Ð�x�pGocvEpGq�vEw-w-o��Oln��³��\�zu}�(�nw-w-o��np��3	�pro!prqEt mEv
�Ww2qEtzq\�noBt �R��m\pr�¥lrl\�7���T°�w2��x�procv\prqªj l��`proWvEpro!mEprj�t �Q��p��7lrlnoØ�`prq��rw\w-o�l\qnvEpGocp�j l\q}vEpGq�tzqY¸4~Eo!w${rl�mEpr{\~E|\jzt �
p�procvT�
��×~\q��
pGj��npGocmEpGj p
pG�yv\p¥��lrlroØ�`prq�tzq��}�
���£pGq£��xhl\� �`wG��v\p��
w2q}�rj�~�u�t p�v\l���v\p�v$oBt �-tzq}m�o!l\tzq�tzq}v\p�Ð�o!p
vEpGjzt �R�RpyuR�G�nl����7tzqU)
m\prq£m\p7�rprq��nw-w-o4u�j lnm(ocp�mEprq�t�q��eocw-wE� )7µ�oBt �©�Ql\q\qEt<×p¥pGq�vEp¥iT��l\qnv(tzqrl
�\t u��r�np�j l\q}vEpGqO�2�¥lrlnokv\l���tzq�l\q}v\procp¥v\prj pGq��rl\q
¸k~Eocw2{nlYj lnmEpyxhlrlrocvEpGq¥�nw-w-okvEp£v(oBt �\tzqnm�o!l\tzq�t�q}vEp7Ð��rlrl\��wr�rprocp�prqª�n~EqEqnprqY�Rw$��prqª��p����}w-mEp¥u�j lnm$ocp
m\prqE�nw\p��np�prj )
�np
v\prq�t�q�x�proB��prjzt �R�n�}pGt v�±R®(o!l\q\���n�\Ú � º
�-¢ew\w-oJ~\t ���¡p�m\lrl\q��Gl\qk�¡lrlnoBjzt �Q��uRp�wE¤W��lrl\qnvEpGjzt �R�7u�pyocp
m\prq\�}w-p7�np�prjz�np
v\prq¥prq
v$t �`wYm\pr��t vEv\prj v\p�x�tzq}vEu�qnprjz�np
vEpGq�|Ej p
pr�¥v\p���p��7�}w-vEp¥�rl\q7�Oln��³£pGq�ik�}pGjzj lno!v�v(~}u��`p£m$ocwG¤Q�C¢ew-w-o�vEp
�
p��`p
m\prq}u�j lnm
pGq/�np���mEpG|}o!pr�1lrl\qÍ��p
pGoymEp�vEp��`l\t�jzj p
pGocvEpÍ��p��`p
w-ocw2j w-m(t u��r�}p1mEp�mEp7�rprq}u>��xhl\���np���w2q}vEpGo��
w-pr�Ôqnlrlro�u�j lnm$ocp
m\prq
�Gl\qnl�¤��np���|}p�m(tzq£�rl\q�vEph�¡lnocpGq,�n�\Ú-�,qnlnmEpGq}w-p
m��`wG��uQ�7tzj u`�Ql\qnv&�O¯�j�j p
pGqYtzqª�eocw-wG� )�µ�oBt ���Ql\qEq\t�×p�x�pGocvEpGq,tzq�v\p��¡lno!prq
�n���-� qEt pG~Rx�p/��lrlroØ�`prq��rl\q1v$oBt �-tzq}mÇo¦l\tzqÍtzqnv(t ��p�uYm\pr�¥lrl\�7���3��~:x�pGocvEpGq��
p1w${Ù~E~\oBjzt �R��uRpKo!p
mEpGqE�nw\p��np
pGjz�}p�vEpGqO�
x�tzqnvGu�qnprjz�np
v\prq�pGq£�
pGj ¤�uex�tzq}v$oBt �r���7tzq}m\prq¥�Gl\q �
/�x�p
pGo�u`�Ql��7t w2q�uymEpr|rl}uRp�procvT�J¢ep��
p�mEp�mEp7�rprq}u�x�pro!vEprq£�npGoÄ�nw2j m\prq�u
t�q�p�prq�µ�oBt �¡uRp£q}w-o´� �nw-w-oCv\pyuR�r�rl�����t�q}m��rl\q�u�j lnm(ocp�mEprq\�}w-p7�rp
prj��}prt v�w2{�mEpr|nw$~�x�pGq�±Qµ�i��&�n�C+(º�w${nmEprqnw$��prq�±Rµ�i�§
�n�-��/Oº
�
§¨q�vEp���p�q}w-oB�¹x�w-ocvG��vEp�u
j lnm(ocp�mEpGqEtzq��¡pGq�u
t �`prt �e±����¦ºe|nprocpG�Rprqnv�~\t ���np��e{nocw-v(~E�7���rl\q�v\p�v$oBt �\t�q}m£o!l\tzq¥t�q}vEp7Ð$�nv$t ph�rl\q
v\pYj w$�7l���t p£pGq�w-o´t�×prq��`l��7t p�l�¤��nl\q\�Rprj�t �Q��t u}�$pGq��
w&×p��ª�Gt�×prq��`prq�xhlrlno´��p�p��¡pGoBocpGtzqEoB~�x��}pGt v&�2�`w${nw\m$o!lO�2p\�k|nprj pG�£��proBt�q}m
v\w\w-o$l\q}v\procp�m\pr|nw$~�x�prq�pGq�w$|©�©pG���`pGqO�nmEpG|}w2~�x��rw-oB�Ýprq�{\j lrl��¡u�w2{�v\pemEpr|nw$~�x�uR�G�Etzj�tzq�o!pr�RpGqEtzqnm�x�w-ocvEpGq�mEpr|no!ln�G�
�
�
¬Õl\q\q}p�pro�vEp���p£��w&×p	�ª�rt<×prq
�`pGqYtzq�
1x�w-ocv\prq�u�l\��prqnmEp7�Gl��
�C�Rw2����v\p�qnw-oB�Èq}p�pro�w${ª±��npGocmEpGjzt �R����p����nm$j¨�J�nº
Æ

���  

 ���� �
 "3���$��� ± /-º

	�l\qnl�¤�v\p��¡lnocpGqÔ�n�\�-�ªx�w-o!vr��p
pGq:q\t pr~�x�p:��p����nw\v\p>t�q>�}p���w2q}v\pro���w\pG�,qnlrlno�u�j lnm$ocp
m\prqYm\p¡× �zq���o!w\v$~}�
p�procvTÆ��
w2�3)
{\~
�Ql��7t w2qnl\j��J~\t vÜvr³\qnl\��t ��uÙ±»��¤�v-º
��i$�`p�p
vGuÙ�no!ln�r���7t mEpGo�x�w-ocv\prqnvEpÇ�
w2�£{\~
�`procu/�¥l\�RprqÜ��¤�v )R|nprocpG�Rprq\tzq}m\prqÇ�rl\q
x�tzqnv�ocw2q}vEw2� mEpr|nw$~�x�pGqY�¥l\�n�Rprjzt �Q�RpGo©�����}w2t$±R�n�\� � ºy��lrl\�7�`p£u�tz��~Ej l��7t p
uh�rl\q�u
j lnm(o!p
mEpGq�w2{£p
pGq��nw\w-m�mEpG|}w2~�x¥�
¢�lrlno��¡w-p1�nlnv/�Et ��p
pGo�u`���}p��¥xytzqnvn�rprj vÍocw$qnvÍ�np��£m\pr|nw$~�x ��p���p�prq���)���)R��w\v\prj�|}pro!pr�RpGq}v&� 	�proÄ�rw$j mEprq}u£x�procv\prq
v$oB~E{\{}pGjz|nl\qnprqKtzqÔ�}p���x�tzqnvn�npGj v/|}pro!pr�RpGq}v&��¶�pGq�u�j wG���`p�|}pGocpr�RpGq}v\pÍ�\t �¥vEp�u
j lnm(ocp�mEpGqEtzq��¡pGq�u
t �`prt �`prq1lrl\q>v\p��nl\q}v
�Gl\qªv\p�v(o´~E{E{nprj u�v(t pYw${�vEpªmEp��nprj2�¡pGocp
�G�
��xhlrocprq,mEpG�Rw2��pGq,pGq�p�prq>lrl\q��`p>qnpr��prq,v(oB~\{E{nprj m$ocw\wE���`p7�npGocvEpGjztzqnm&�
���}w2trxhl}u�wG�npGoBt mEpGq�u�l\jzj p
pGq�tzq�u�j lnm$ocp
m\prq�w${Y�}w-w\m$|}w2~�x |Et �em$ocwE�¡p�ocp�mEprq\tzq
�`pGq�u�t �¡pGt �`prq�prq�m(o!wG�`p�xyt�q}vGu
q}pGjz�}p�vEprq
m\p¡× �zq��`procp
uQuQu�p
pGocv&�
°¥w$��ocw2q}v1�}�-� � {nocp�u�prq
�`p�procv\prq>µ�w-w2�Rprjz�¥l\qEq�l\q}v�¬­t uRuRp�±��}�-��/Oº�pGq¥¬­t uQu�p�±R�n�\��+Oº�ocp�u
~Ej �Ql��`prq£�rl\q�u
tz��~Ej l��7t p
u
�Gl\q�u�j lnm(ocp�mEprq�w${�p
prqª�nj prt�q}pro��Cj l\qnmnx�pro´{Et m�m\pr|nw$~�x ± �C� ��pGqª�-��� �}w-w\mG�`p�º�t�q£p
pGq�m\pr�¥l���t mEv,�njzt���lrl���±`|\t ��p�prq
x�tzqnvGu�qnprjz�nprt v��Gl\q��}���¹u É s�prq¥o!p
mEpGqEtzq��`prq�u
t �`prt ���Gl\q��O� � �£� � É sRº��-¢hw-w-oC�}p���w2q}vEpGo��
w-pr���rl\q Å lroc�
pGjGµ�wE�©�`pG��l
±��}�-� � º�qrlrlnoWx�tzq}v$�EtzqnvEpGoWxhl}u�pro�t��£��pro�u�|Et ��®�¯���° pGoÄ�rlroBtzqnmK��p�����¤Bv>w2{}m\p
v-lrl\qO�JÖ�wÍ�Rw2qYw2q}v\pro�j pGt v(t�q}mY�rl\q
«rln��w$|£¬ t uQuRp£vEp�l�¤�u`�7~}v\p
pro!vEpro�µ�w\w2�Rprj���l\q\q�v\p�p�pro�uQ�`p£u
tz��~Ej l��7t p
u��rl\q�u�j lnm$ocp
m\prqª|Et �y®�¯���° �¥l\�Rprq(� ��l,�n�-� �
{\~E|\jzt �
p�procv\prq�w-w$��l\q}v\procp�w2q}vEpGo��
w-pr�RpGo�u�ocp�u
~Ej �Ql��`prq£�rl\q��E~Eq�u�tz��~Ej l���t p�ue�Gl\q£u�j lnm(ocp�mEprq(�
§¨qY�n�-���£x�pGocv�pGo�|Et ��®�¯���° p�prq�lrl\q
�rl\qnm¥�rw\w-okp�prq�~\t �`mEpG|}o!prt vYw$qnvEproc�
w\pG�£qrlrlno4u
j lnm(ocp�mEpGq£mEpG��lrl\�7�
�
	�w\w-okp�prq
��w-oØ�`p�|np�u��r�Eo´t �B�-tzq}m��rl\q£v$t �ew2q}v\pro���w\pG��vEw-w-okvEp£l\~��`pr~EoWvEp
�
p�u£±��rl\q Å w\w2�0/O�-��/Oº�x�w-ocvG�yqrlrlno�{rlno!lnm$o!lrl�¤�+��rpro`)
x�p
�
prq(� ��p���w$qnvEpGo��
w-pr���nocp�p
m,l\jGu�qnprj\p�prqªtzq
�`pro´qnl��7t w2qnl\j p�v(tz��prq}u�t p£w$��v\l�����p
pGocvEpGocp£�rl\��m$ocw\pG{}pGqY|nw$~�xe¤!³}u�t �}l
�Gt �r����p����np���w2q}vEpGoÄx�pro´{>u�j lnm$ocp
m\prq,m(tzqnmEprq�|}p
�rt m/�}w2~}v\prqO� Å tz�n�Rprj���o!lnm(�Ô±R�n�-���Oºy�Gl\qªvEpª¶¥· ¢eprqnpr�¥lnoB�RpGq
w-o!m\l\qEt uRp
pGocvEp�vEpÜ�Q�£t �rocwC)��Gjztz�¥l��¡p�m$ocw2~E{��J�2xhlrlno´tzq,�Et �©�
pGj ¤Q�2¯�qEq}pGjzt ��×w-m(|nprocmÍ± /O�\��/-º��Gl\q�vEp����rl\jz��pGo�u�·�qEt �rpro`)
u
t �`prt ��tzq��y×wG�`pG|}w-ocm>pGqYvEp�l\~��`pr~EohvEp���p�u�jzt �`pGo!l��7~E~Eo�pGq>t v\p
pE×pGqYwG�npro�u
j lnm(ocp�mEpGq>~Et �Bxyt uRuRpGj vEpGqO�k¢hp�m$ocw-pr{��rw\pGocvEp
w-w2��p
pGq�mEp
��l\��pGqEjzt �Q���npro!mEprj�t �Q���rl\q�u�j lnm(ocp�mEprq\��p��`pro�u�~\t �
��¸4tzqnv��n�-���Y�rproBjzt p�����o!lnm$��vEp�m(o!w\pG{Yw$��v\l��£�Et �hxhl}u
m\pr{nocw2��wG�np�procv1prq���xhl\� µ�pGoØ��µ�j w-�r�RpGq��rl\q�vEp��h· �-pr~��rprq�pro´|Et ����§<qYl\{noBt�j
/O�\�-���nw-procv\prq,µ�j w\�G�RprqYpGq�tz����pF)
�7tzqnmEpGq��rl\q�x�tzq}v,pGq�u�j lnm(ocp�mEprq,o!w$qnv>p
pGqYmEpG|}w2~Rxe�Ä�©p>tzq�vEp�m(ocwE�`p�«\~Ej p
u0	WpGoBq}p9)´x�tzq}vG��~\qEqnprj(�Gl\q,�}p�����i&¶¥µ tzq
��l\q��¡p
u}�W¢�t ��xhl}u�v\p�j lrl��¡u`�`p�l\�7�7t �\t �¡pGt ���Gl\q�vEpª��t �ro!w )¡�rjztz�¥l��`p�m(o!w$~\{O��µ�t�qEq}pGqE�Rw-o�����w$�y���}p���{nocw-p�¤�uR�G�EoBt ¤¦�y�rl\q
µ�j w-�r�RpGq�± /-�-��+Oºy�nj lrlro©�

�



®Tt m$~E~Eo\/TÆ4¢hp£��l\��{E~�u��rl\q�vEp£¶¥·¹¸ktzq}v$�}wG�npGq£mEp
�rt prq��rl\q\~Et ���}p����r~Et v*)´x�p
u`�`prqª±`ocw2q}v��n�\���-º��

� � _hf�be¿�����b�� ¾h¾�_Èf�b	��
 �£dB_hf �
����be_

°�q��
p>~Et �`prt�q}vEpGjzt �R�Rp,��wE��t �rl��7t p��rw\w-o��np��¥w2q}vEpGo��
w-pr�,qrlrlno�u�j lnm(ocp�mEprq1jzt mG�£tzqªvEp�x�pGq�u�v$~E~\o���l\��pYm\p7�npGj u�pGqªv\l$)
��prq��`p>�¥l\�Rprq(��¢ep�v$~E~\o���lrl\���}prt vKt u�|npr{nproB�7��v\w\w-ohvEp
m$o!lnv\l��7t pY�
wOl\j uy�rl\q
x�p
m\p�xhlroB���`p9)¥pGq��rw\�G�
���7o!l\q�u
{}w-oØ�
�
v\pr{nwEu
t �7t p��Gl\q��G�}pr��t u��r�}p�uQ�¡w���pGqO�$w2q
�Bx�proB{�¤�w2~
�`pGq�prq�¤�w2~
�`pGq£�7t ��vEpGq�u�vEp�|}w2~Rx�� 	�w-w-oWp�prq�v(~\~Eo���lrl\� w2q
��x�pGoB{
t u>�RpGqEqEt u��Gl\q�vEp/|Ej w\wE�¡u`�`prjzj�tzq}m��Gl\q/�np��Ym\pr|}w2~�x lrl\q�vEpÔl��7��w\u`¤Bp�pro�p
prq1�npGocprt u`�`p\��¸&pGq>�Gl\qÔv\pÍ|nprj l\qnm(oBt �R�Rp
��t �Gocw )��njztz�¥l��¡w2j w-m(t u��r�np�{nlro!l\��p��`pro�u�t u�u�j lnm$ocp
m\prqO�
¬Õl\q\q}p�pro�x�p>tzq:�}�-�
��vEp,j�t �`pro!l��7~E~\o�wr�rpro�u
j lnm(ocp�mEpGqYwr�rpro��}lnmEprq(��|Ej p�pr��v\l���vEp���prqEq\t u�wG�npGo�vEp���xhl\q
�7t �2��proBt�q}m
�Gl\q�vEp�u
j lnm(ocp�mEpGq¥l\j u�¤�~\qE�7�7t py�rl\q¥m\pr|}w2~�x��rw-oB���Exytzqnv�prq�ocp�mEprq¥�np
pGjOj p
pG���`p�u¥|}p7�Gl����¡p-�$Ö�wª|}p�uQ�`w$qnvEprq�pro4mEp�prq
w2q
�Bx�proB{nocp�mEprj u��rw\w-o�u�j lnm$ocp
m\prqE��p��`pGo�u�pGq�xhlrocprq,proemEp
pGq:ocp
u�~\j �Ql��¡pGq��Gl\q��
w�x�pGjJ��p���t�q}mEpGq,l\j u¥u�tz��~Ej l���t p�uy�rl\q
u
j lnm(o!p
mEpGq�tzq¥vEp
�
prj ¤Bv\p�u�t �7~rl���t pym\pr{\~E|Ej�t �
p�procvT�(°�q�u�w2q}vEpGo��
w-pr���}p�p�¤¦�ev\p��nw2j mEpGq}v\p�vEw-prj pGqOÆ&±R�nº��}p��hw2q
��x�tz�n�Rprj prq
pGq��`p�uQ�`prqY�rl\q�u�j lnm(ocp�mEprq\��p��`pro�un��± /-º��np��¥mEp�vEp��`l\t�jzj p
pGocvK��p��`pGq��Gl\q�u�j lnm$ocp
m\prqYw2{Yv\p�mEp��npGjO�rl\qYp�prqªm\pr|nw$~�x
u7l\��pGq���p��hvEp�ocpGj p7�Gl\q
�`p£��p��¡p�w-ocw2j w\m$t uR�G�}p�m$ocw\wE�7�}p�vEprq(�&± � º��np���w2q
��x�tz�n�RpGj prq¥prq��`w-pr{nl}uRuRpGq��Gl\qyu
tz�£~\j l��7t p�uhprq
o!pr�RpGqE��p��7�}w-vEp
u��nw-w-o�vEp�u
j lnm(ocp�mEpGqªw2{YvEp�m\pr|nw$~�x�uR�r�\tzj¨����p����rproBt �2�}l��7t p���p�����p��7tzq}m\prq1tzqYvEp
�
prj ¤�v\p�u
t �7~nl��7t p\�
¸Tprq�l}u�{npr�7��v\l���q\t p���tzqª�}p���w$qnvEpGo��
w-pr��x�pGocv1|}p��7ocw2�n�Rprq(�kt u�v-l��¡m\prqnp¥xhl���pGo�m\pr|}pG~EoØ�£��p��¥�}p���ocp
m\prq
xhl��¡pGo�w${
v\p£m\p7�rprj¨�$�
w-l\j u�w${}�r~Et m\prq�wG¤�l�¤Bv(oB~\tz{}pGqO�

+



®Tt m$~E~Eo � Æ4¢hp�x�p�u`�`m\p7�npGjG�Gl\q��}p�� ��w\wE¤BvEmEpG|}w2~�x¥�J��p���vEp���p�p��7{}w\u�t �7t p�� +������EÚYprq�vEp���p�p��7{}w\u�t �7t p�� �T�

���	� 
���
��������

¯�j u��`p�uQ�¡w2|»��pr�7�,t uª�np��,+
� ���nw\m\p���w\wE¤BvEmEpG|}w2~�xÈw2{K�}p���¶¥·h¸�)©�`proBocpGtzq�m\pr�Rw\�
pGqO�!��p���m\pr|nw$~�xÈpGq:�rt �Rq:w2�3)
m\p7�-tzq}mÙ± �2m$~E~Eo!/-º��rt �Rq:o!p
vEpGjzt �R�Yp
pGq��rw$~nv(t m,�rl\q��rw-oB����¸Tprq�|}o´~Etz�n|nlrocp�ocp�¤�pGocprq��7t pY�rl\q1�}p���j w$�7l\j p,�njztz�¥lrl�����l\q
��prqK|nwr�rprqnv(t pGq�lrl\q,vEp�x�p�uQ���7l\q
���Gl\q1�np��7��w-wG¤BvEm\pr|nw$~�x��kw2{��$|}wG�npGq1�np���¯�~nv(t �`w-oBt�~E������p��`prq(�h¢hp:ocp�¤�pGocprq$)
�7t p�xyt�q}vGu
q}pGjz�}pGt v,prq,)»xyt�q}v(o´t �r����t�q}mYx�w-ocv\prqªw2{2+ �Ô� �nw\w-mr�`p\�4w${�p�prq>�¥l}u`��w${,�np��¥v\l\�£�rl\q,�np���¯�~}v$t �`w-oBtz~\���
m\pr��p��`prq(��¢epÔ�¥l}u`�£uQ�Qlrl��ª� /\ÚÕ� �rl\q:vEpYx�p
u`�`mEp��npGjC�rl\q}v-lrl\qO��¢hpK��l}uQ��t u£�nw-w-o��}p���w2q}v\pro��
w-pr�Y�rl\q����EoBt u
��pG~EoØ�¡u�±R�n�-�EÚOºyw${nmEpro´t �r�����\�ht �¥�}p
p�¤¦��ocp�p
vGu£vEp�prt mEprq}uR�G�nl\{E{nprq��Gl\q�v\p£xytzqnv1tzq�vEp���p�u�t �7~nl��7t pY|np�u`�7~nvEp
pGocv&��¢hp
o!p�¤BprocpGq
�7t pGocp
m\prqEt�q
�`prq}u�t �`prt ��x�w-o!vr��w2{��}p���v\l\�y�rl\qY�}p���¯�~}v$t �`w-oBtz~E� m\pr��p��`prq(�
ikj lnm$ocp
m\prq�x�w-o!vr��mEpG��p��`prq>w${���x�p
p1{}w\u�t ��t p�u¥w2{Yp
pGq��
pGj ¤BvEp:�}w-w\mG�¡pYw${ªvEp�x�p
u`�`mEp��npGj$�rl\q,�np��2��w-wG¤BvEm\pr|nw$~�x
± �2m(~\~Eo � º
��°�{ p
prq ��t vEv\prqE{nwEu
t �7t pÜ±�� +������EÚOº��rt �RqÍ�-t pro��npGo�uR�G�Etzjzj prq}v\pÍu
j lnm(ocp�mEpGqE��p��`pro�u1�-j l\�Çqnlrl}u`�,prj���lrlno
m\p¡× �zq}u`�Ql\jzj p�procv­± �2m(~\~Eo +(º
�e°�w2�>x�w-ocvG�,v-lrlno¥vEp1x�tzqnvGu�qnprjz�nprt vÇw2{Íp
prqÇl�¤¦uQ�Ql\q}vÙ�rl\q �O�Ù�`wG�K�O/
� �r���`wG�,vEp
m\p7�rprj-m\pr��p��`prq(��¢hp�l\q}vEpGocp���p�p��7{}w\u�t �7t pY±�� �-º�t uylrl\q£v\p�qnw\w-ocv\prjzt �Q�Rp�o!l\qnv��rl\q�vEp£mEp7�rprj¨�

����� �������! "�#�$�&%(')���*�& "+

§¨qÔtzq��¡pGoBqnl��7t w2qnlrl\j$�npro´|nl\q}v1�rt �RqY�\t pGo�u�j lnm(ocp�mEprq\��p��`pro�u���p���prjz��lrlro��rprocm\prj pG�Rprq(�WÖkpª�rt �RqY�\j l\��|Et ��pGjz��lrlro�tzq1�}p��
��t v\vEprq£lrl\q�vEp£|nwr�rprqEo¦l\q}v��rl\q¥vEp�x�p
u`�`mEp��nprj}�Gl\q£�np�� ��w-wG¤Bv\mEpr|nw$~�x¹m\p¡× �zq}u`�Ql\jzj p�p
pro!v�w2� pGoÄ�nw-w-o&�`p��
w-o!mEprq�v-l��
��p£v\p��
pGj ¤BvEp£u�j lnm$ocp
m\prqE|nprj l}uQ�7tzq}m��noBt �©m\prqO�
¸Tprq£�rl\q£v\p��rproB��w\p�vEpGq�u��rl\q£«rln��w$|�¬ t uRuRpyxhl}u�v\l����7o!lnv(t ��t w$qnprj p�u
j lnm(o!p
mEpGqE��p��`procu�v$t p�m\pr|rl}uRp
pGocvY�rt �Rq�w2{��}p��
{noBt�q}�rt�{}p�v\l���v$oB~E{\{}prj u��Gl\qyvEpy�
w2jzj p����`w-o�qnlrlno�|}pGq}p
v\prq�v$oB~Etz{nprq(�OqEt p���m\w\p�v�x�pGoB�Rprq(�OÖkwOl\j u��Glrl\��w${�o!l\��prq¥mEw-p
v
�Gt �r����|rlrlno�t u}��|\jzt �´�npGq>ocp
m\prqnv(oB~\{E{}pGj u�w${�w${\{}proØ�\j l\�n�RpGq1{\j l\�n�Rprq(��¸&pGq��rproB|np��`proBt�q}mÔv(t p�x�p>|np
v-ln�r�
���npr|\|}prq(�Wt u
�np���mEpG|noB~Etz�h�Gl\q�p
prq£oB~Et �¡pGq�x�t uQu�pro2v$t p�|Et ��ocp
m\prq�wr�rpro&v\p��
w2jzj p����`w-o&v(o¦lrl\t ��w2� v\p�v(o´~E{E{nprj u�|Et �kpGjz��lrlro$�`ph�np�mEprq�prq
��p£��w��`p�vnx�tzqnmEprq�l�¤��`p�v(oB~\tz{}pGqO�k¢�t ���B³E{np£u
j lnm(o!p
mEpGq��}p
p���¶¥·h¸�)7§�§Ø� ��p��yl�¤BmEp
v$ocw2{}prq��rpro���l\��prj vEpªocp�mEprq
xhl��`pro
x�w-o!vr�,tzqÙ�}p��,o!p�uRpGoÄ�nw2tzo�w2{�p�prqÙ|nl\j l\q}u��
w2q
�7tzqE~ÔmEpG��p��¡pGqO�eÖ�wÜ��l\qÙqnl\~�x��Rpr~\oBt mÕprq/t�qÍ�Rw-oØ�`p1�7t �©vEu�tzq��`proÄ�Gl\jzj prq
u
j lnm(o!p
mEpGqªm\pr��p��`prqYx�w-ocvEpGq�±��&�<�\�&����� �EÉ s |Et �£�n�*)��£tzq\~
�`prq\tzq
�`pGoÄ�rl\jzj prqnº��K	�l\q Å tz�n�Rprj ��o¦lnm(�Yw2q
�©�\t�q}mEpGq�x�p
~\t ��¢hpGq}pr�¥lno´�Rprq��rt �Rq��npro´|}p��`pGocvEp��B³E{np�±Q¢h¶¥·�º
�ExhlrlroB|Et ��vEp¥��w$jzj p
���`w-o���p��y�}p��ew2{}m\p7�rl\qnmEpGq¥u�j lnm$ocp
m\prq�xhl��`pGo�prq
l\j-�
w2q
�7tzqE~�x�w-ocvr��m\p7x�w-mEpGqO�
��lrl}uQ�Wv$t ph��x�p
p��npGoB|}p��`procv\p�u
j lnm(ocp�mEpGqE��p��`pro�u��}pG|E|nprq�x�pe�Bx�p
p���o¦lnv(t �7t w2q}pGj peu�j lnm$ocp
m\prq\��p��¡pGo�u�lrl\q�vEphx�p
u`�`mEp��nprj
w2{}m\pr�rl\q}mEpGqOÆnv\pe¶¥·�¸ )�§G±©v(t p�m\p
pGqexyt uRuRpGo&�np
p�¤¦�
�-�¥lrlno-�npGocvEpGo2mEpGjzt �R��t u�lrl\q�¶¥·�¸ )�§c§ º�pGq�vEp �k¶ �Ù±»v$t p��rl\q�¯�q\q}prj�t
��×w-m(|nprocm1~Et ��ÖJx�p
v\prq�w$q��©�\tzqnmEprqrº
�
¢epªocp�m(t uQ��o¦l���t p�uy�rl\q�v(o´t p£�rl\q�vEp£�-t proh|Ej pG�Rprq�wG�npGocp
pGq��`pª�Rw$��prq(��¢hp�u
j lnm(o!p
mEpGqE��p��`pro���w$qnvEpro�x�t uQu�pro©�2¶¥·h¸�)7§Ä�
�¥l���u�j p
�r���¡u��rt�oc��l�v\p��nprj ¤¦�h�rl\q�vEp�ocp
m\prq\�}w-p7�np�prjz�nprt vªmEpG��p��`prq�vEw-w-o�v\p£l\q}v\procpYocp�mEpGqE��p��`pro�un�

�



¢h¶¥· ��¶ � ¶�·�¸ )�§ ¶¥·h¸�)7§�§
®Tt m$~E~\o_+CÆ�¢ep��-t pro�u
j lnm(o!p
mEpGqE��p��`procu�w2{>��p
p��7{nwEu
t �7t p � +������\ÚT�\�2tzqE��uRw2q}v\pro�� �w �w2o�¶¥·�¸ )�§c§kt u£p
prq,l\q}pG��w2��p��`pro
w2{�p�prq�lnoB�Îm\pr��w$q��`p
pro!v&�

����� �������! "�#�$�&%(')����� % �$�$%

¶¥t �©v\prq}u�p�prqÇ{}pGoBt w-vEp1�Gl\q5/�+ ��lrl\qnvEprq ±©vEp
��pr��|}pGo��}�-�EÚÙ�`wE�ªprqÇ��p��1q}wG�npr��|}pGo��}�-�\�-º>�}pr|\|}pGqKv\p1�nw2jzj p9)
u��r�rlrl\jz��p��7tzq}m\prq ��w$q���t�qE~ {Ej lrl���u�mEp��nw2q}vEpGqO� ¢ep ��p�p��`mEp�mEp��nprq}u �rt �Qq |np�uR�G�Etz�n|rlrlno �\t l x�pr|}u�t �`p
������{(Æ � �GuQ�¡u}�Ó|�x��E� �7~}p-�ÓqEj �Ev$oBt �\t�q}m(o¦l\tzq��(�
¸Tprq�|nprj l\qnm(oBt �Q�£ocp�u
~Ej �Qlrl��yt u�vEp¥m$ocwG�`p�u
{nocprt v$tzq}mªt�q�vEp�mEpG��p��`prq�u�j lnm$ocp
m\prqEt�q
�`prq}u�t �`prt �¡pGq��nw-w-oWqnl\~�x�p�tzq��`proÄ�Gl\jzj prq
�Gl\q/vEpÕocp�¤BprocpGq
�7t p7x�tzqnvGu�qnprjz�nprt vT� )´x�tzqnv(oBt �G�
�7tzqnmÕpGq5)Rocp�mEpGqEtzq��¡pGq�u
t �`prt �Ô± �2m$~E~Eo��Oº
��¢epKm(ocwE�`pKu�{nocpGt v(t�q}mÙx�w-ocvG�
�rproB�nj lrlrocvÙ��p���v\pªv$t u�{npro�u
t p��Gl\q1o!p
mEpGq}v$oB~E{\{}prj u�v\w\w-oh�7~EoB|\~Ej pGq
�7t p��rl\q,vEp�x�tzq}v1prqÔ��p���v\pYm$ocwE�¡pY�GlnoBt l���t p>tzq
v$oB~E{\{}pGj m(ocw-wE�©�`p��npro!vEprj�tzq}m\prqO��¢�t ��j lrl��¡u`�`pª|\jzt �R���£~Et �£��p��7tzq}m\prqYv$t p£x�p���p���p
prqY�
w\m\prqrlrl\��v\p�v(t u�v(ocw2��p��`pro�qnw\m
m\p
v$~EocpGq}vEp�v$oBt p���lrl\qnvEprqY�}pG|E|}pGqY�n~\qEq}pGq�v\w\pGqO�
°�q��
pÜ��p���t�q}mEpGqÝ�npr|E|nprq/x�pK�`w\p�mEpG{nl}u`�,w2{Ü�}p��,p�prq
�nw2~}v(t mEpÍpG�£{\tzoBt u��r�}pK�npGoB|nl\qnvÕxhlrlnocw2{Ùv\p µ�oBt ��u�p qnw-oB�
µ�i �&�n�C+:t u�m\pr|nl}u�p
pGocv&�4¢elrlroB~Et ��|\jzt �R����v-l��eu
j lnm(o!p
mEpGqEtzq��`prq�u
t �`prt �`pGq�w2{ �C)R��tzqE~��¡pGqE|rl}u�t u�pGqY�\~Eq��¥l�Ð-tz�¥l�u�j p
�r���
x�w-o!vEprq�mEp�u��r�rl���Æ
��� �Y���Î� É s��rw\w-oJvEp�mEpG��p��`prq��¥l�Ð-t���l��Gl\q /���� /O���£�Î� É s��&¢ep��`wE�Ql\j pyu�j lnm$ocp
m\prqE�nw\p��np�prj )
�nprt vKqnl8/�+Í��lrl\qnvEprq�x�w-ocvr��ocp�vEpGjzt �R��m\p�uR�G�nl���±©l�¤!x�t �R�}t�q}mY�rl\q��}l(� ��� �O��� ��p��¥vEp���p��7tzqnmEpGqnº
�J�`prqE��tzq}u`�`pYl\j u
��prq�p�prq�mEw-p
vEp�uR�G�nl����7tzq}m��nw-w-o 
	� " ±´�rt p��nm$j¨��/Oº���l\qª�¥l\�Rprq(�
¬Ùp>�}pG|E|}pGqYw-w$��p
pGq��npGoB|}p��¡pGocv�pr��{EtzoBt uR�r�:��w-vEpGjO�nw-w-ocmEp
u`�`prj vT�Cv\l���{nocp
�Gt p��
pGo�ocpG�Rprq\tzq}mÍ��p��yxytzqnv(oBt �r�
�7tzqnm,prq
{nwEu
t �7t p,w2{:vEp>m\p7�npGj��}w2~}vG����Ö�w�x�prjkv\p>�r~\�£~\j l��7t p7�rp,u�j lnm(ocp�mEprq}uRw2� wG�npro3/�+ �¥lrl\q}v\prq/±�l�¤cx�t �R�ntzq}m\prqK��p���vEp
��p��7tzqnmEpGq��Gl\q£��l(� �
� / � �È�rw\w-o � +�����prq �
� �
� � �nw-w-o�� �-º�l\j u�vEp�u�j lnm$ocp
m\prq\tzq
�`prq}u�t �`pGt �`prq�w2{ �C)R��tzq\~
�`prq\|nl}u�t u
pGqY�\~EqY��l�ÐOtz��lª±�l�¤!xyt �R�ntzq}m\prq£�¡wE����l(� />��� � É sRºex�w-ocvEpGqYo!p
vEpGjzt �R���`wG��m\w\p�v�mEp
uR�G�nl��
�

��� � ��� '��&���#������+

¸Tprqªu`�Ql\q}v-lrlnocv��3) ��)���w-vEpGjO�rl\q>�np���{}o!w\m$o!l\�£�¥l�
�����������±B�npGo�u�t p
u-+C� +:prq +C���-º�x�w-ocvG�y�nw-w-o�vEp�u
tz��~Ej l��7t p
u�m\pF)
|noB~\tz�7�
� �Wp��1o!pr�RpGq}vEw2��prtzq/x�w-ocvr�,l\j u,p
prq¹Þzu`�7oB~n���7~Eocp�vÜm(o´t v&Ò�tzqÍ�
pGjzj pGqKw2{}m\p
v\p
prj v&��xhl��:�nprj lrl}u�w2{Ôu�w$����t mEp
{\j lrl��¡uRpGq:�`wG��w2q}m\p7x�pGq�u`�`p��
pGj �npGoB�}w2~}v$tzq}m\prq/j prt vG����°�q}v-l\qE��uYv\pÍ|npr{}pGoB�ntzq}m\prq1�rl\qÙ�}p�����w\v\prj¨�W�rl\j ��vEp�mEp
u�t )
��~Ej p
pro!vEp�x�tzq}vEu�qnprjz�nprt v��\j l\���rw\w-o�vEp�m\p7�npGj&|\t ��vEpª��t vEv\prq\{}w\u�t �7t p�� +����1|Etzq\q}pGq�v\p�u`�Ql\q}v-lrlnocv\vEp7�-t l��7t p¥�rl\q�vEp

�



���������	��

�����
��������������� �������� �!��"�������"�� �������� 

0 1 2 3 4 5 6
0

0.2

0.4

0.6

0.8

1

#%$'&(�)�
* �� ,+

-/.021
1
3 45 6

0 1 2 3 4 5 6
0

0.2

0.4

0.6

0.8

1

#%$7&2�)�8* �9 :+

-/.021
1
3 45 6

®Tt m$~E~\o3�TÆ�ikj lnm(ocp�mEpGqEtzq��¡pGq�u
t �`prt �`prq ����w2{�{nwEu
t �7t p)� +����Íl\j u�¤�~Eq\�7��t pª�rl\q>vEpKocp�¤Bpro!prq
�7t pGocp
m\prq\tzq
�`prq}u�t �`pGt �:±»v\w\w-o
v\p��nw-oBt �
w2q
�Qlrl\j¨� ����º
�4¢hp���p
p��`m\p
mEp��npGq�u��rt �Rq �C)R��tzq\~
�`prq
xhlrlnocv\prq£�rl\q�v\p
��pr��|}pro��n�\�\Ú��`wE��prqª��p��¥q}wG�npG�£|npro
�n�-�\�T�(mEp
uRpGj p
���¡p�procvY�rw\w-o�tzq
�`proØ�rl\jzj pGq¥�Gl\q�ocp�¤BpGocprq���t p7x�tzq}vEu�q}pGjz�}p�vEpGq�±���º�pGq�)»xytzqnv(oBt �r�
�7tzqnmEpGqY±<;�º��

Rf/Rh bij Rh=2.996 2.996 mm/h

#=$=��>�?<���)�8* �9 �A@!�B��?<"�"

0 0.05 0.1 0.15 0.2 0.25 0.3#DCFEG# $ �

®Tt m$~E~\o �TÆO��p�u
tz��~Ej p�procv\p�u
j lnm(o!p
mEpGq£~\t �`mEp�v(oB~\����tzq ���IH
�!��w2{�v\p�x�p
u`�`mEp��nprj��rl\q��}p��3��w\wE¤BvEm\pr|}w2~�x�|Et �_�  � %��
��u�É s �J;  /\ÚO��Kªprq ���  � %Q� �£� �GÉ s �e¢�o´~E{E{nprj m$ocw-wG���`p7�rprocv\prjztzqnmÜ��p��:{nlno¦l\��p��¡pGoML  �T� � ���nw2j m\prq�u
¬Ùp
uQu�prj u£±R�n�EÚ
/-º��

Ú



0 1 2 3 4 5 6
0

0.2

0.4

0.6

0.8

1

#%$'&2�'�
* �9 +

-/.0 1
1
3 45 6

� $ � � ������� �9 
� �����	� � 
 ��� �
������� �
	
��� �
��� �
��� � ����� @ ������"�"
��� �
��� ����� � ����� @ �
�	���	�

®Tt m$~E~\o�ÚTÆ&��pG��p��¡pGq�pGq�m\p�u�t��£~\j p
pGocvEp�u�j lnm$ocp
m\prqEt�q
�`prq}u�t �`prt �¡pGq ����w${�{}w\u�t �7t p � +����ªl\j ue¤�~Eq\���7t p��rl\q�v\p�ocp�¤�pGocprq$)
�7t pGocp
m\prq\tzq
�`prq}u�t �`pGt �y±©vEw-w-o4vEp£�}w-oBt �
w$q��Qlrl\j¨� �!��º
�&¢ep���p
p��`mEp
m\p7�rprq�u�± º��Gt �Qq �C)R��tzqE~��`prq�xhlrlrocvEpGq��rl\q¥vEp��
pG�£|npro
�n�-�EÚÙ�`wG�ªprqÇ��p��:qnwr�rpr��|}pro��n�\�-�T��mEp
uRpGj p
���¡p�procvÇ�nw-w-o£tzq��`proÄ�Gl\jzj prq1�rl\qÕocp�¤�pGocprq��7t p7x�tzq}vEu�qnprjz�np
vEpGqÝ± ��ºªprq4)
x�tzqnv(oBt �G�
�7tzqnmEprq¹±<;�º
��¢epÍu
tz��~Ej l��7t p
uÔ��p��ª�7~\oB|E~\j prq��¡pÕv(t u�{}pGo�u�t pÔ�rt �RqÜ~Et �`m\procpG�Rprqnv���p��:v\pÇ~Et �,vEpÜ��p��7tzq}m\prq
m\p
m\p7�npGq2��� ;��(���ypGq���p���vEp�lrl\qnmEpGq}w2��pGq�{nlro!l\��p��`pro%LÕ�rw\w-okv\p¥v(o´~E{E{nprj m$ocw-wG���`p7�rprocv\prjztzqnm��rw$j m\prq}uh¬Ùp�uQu�prj u
±��}�\Ú
/-º��

m\pr��p��`prq�xytzqnvGu
q}prj��}prt v&�
	�procv\pro��rt �Qq�vEp�mEp
u�tz��~Ej p�procv\p�mEpr��t v\vEprj vEp�v(oB~\�R�
w&×p����rt<×pGq
�`prq:{}w\u�t �7t p�¤h��p��£tzq£u
t �7~U)�prq
x�tzqnvr�7~Eq\q}prj���p���t�q}mEpGq��Gl\q�v\p��
pGj ¤BvEp£u�t �7~nl��7t p�±`��pr~\oØ�¡u��n�-�EÚOº��npGocmEpGj pr��prqO�
§¨q£v\p�u�t��£~\j l��7t p��rl\q¥u
j lnm(ocp�mEpGq�x�w-ocvr��~Et �¡m\p
m-lrl\q��rl\q��}p���ocp
p�vGu�|nprocpG�RprqnvEp�xyt�q}vn�rprj vYqrl\|Et ���np��0��w\wE¤BvEmEpG|}w2~�x¥�
µ�t �1�}p��Ô|nprocpG�RprqnprqÙ�rl\qÙv\pÇ|nl\qnprqÍ�Gl\q/vEpÍv$oB~E{\{}pGj u��npGocw2q}vEpGo�u`�`pGjzj prq/xyt �Yv\l��,vEpÜocp
m\prq¹�}p��ªx�tzq}vr�npGj v qEt p��
|np¡× �zq
�\j w-p
vG�epGq�v-l���ocp�mEpGq}v(o´~E{E{nprj u�qEt p��h�npro!v\l\��{}prq(�Cq\t p��y��p���prjz�7lrlno�|nwG�¡uRpGq£prqYqEt p���~\t �`p
pGq��rl\j�j prq(�\¬Ùp��}pG|E|nprq
v\p��7~EoB|\~Ej pGq
�`p�v$t u�{npro�u
t p��rl\q�v(o´~E{E{nprjz|rl\q}pGq>��p�p
m\prq}w2��prq1± �2m(~\~Eo��nº
��®Tt m(~\~Eo_�ª�`w\w2q
��p
pGq��nw-w-oB|}p�prj vY�Gl\q�vEp
�rprocv\prjzt�q}m��Gl\q�m\p�u�t��£~\j p
pGocvEp£u�j lnm$ocp
m\prq\tzq
�`prq}u�t �`pGt �`prq�w${�vEp�x�p
u`�`mEp��npGjG�rl\qY�}p�� �Ww-wE¤�v\mEpG|}w2~Rx��
¢epÔmEp
u�tz��~Ej p�procv\p:u
j lnm(o!p
mEpGqEtzq��`prq�u
t �`prt �`pGqÕ��w$��prqÇocp�vEprj�t �Q�:wG�npGocp
pGqÇ��p��YvEpÔmEpG��p��`prqÍu�j lnm(ocp�mEprq\tzq
�`pGq�u�t �¡pGt �`prq
± �2m(~\~Eo�ÚOº���vEp�u�t��£~\j l��7t p�uª�}pG|E|nprq�x�prj4v\p�q}prt m(tzqnm�v\p�u�j lnm$ocp
m\prq\tzq
�`prq}u�t �`pGt �`prq,�`p,wr�rpro�u��r�rl��©�`pGqO�!�ht pGoB|Et �¥m-lrl��
�np���wr�rproBt mEprq}uhw2� u
tz�£~\j l��7t p�uev(t pyw2{¥vEp£{nlro!l\��p��`proBt u�l��7t p�u��rl\q�ocp
m\prq}v$oB~E{\{}pGj �npGocvEpGjztzq}m\prq£v\w\w-oT¬Ùp
uQuRpGj uy±R�n�EÚ
/-º
�Gt �Qq�mEpG|nl}uRp�procvT�$¢�~Et vEprj�t �Q��p��
w2q}�Gjz~�u
t p�uhlrl\q�vEp��nl\qnv��rl\qyvEpyvEw-w-o&w$q}u�m\pr��p��`prq¥v(o´~E{E{nprj m$ocw-wG���`p7�rprocv\prjztzqnmEpGq��Gt �Qq
q\t p��£��w-mEpGjzt �R�£w2��v-l����}p���lrl\q��`l\j&��p��7tzq}m\prq��Gl\q�v$oB~E{\{}prj m(ocw-wG���`p7�rprocv\prjzt�q}mEpGq>|Et ��u�j lnm$ocp
m\prq��`p�|}pG{}pro´����t u�±»p�prq
�`pY�Rw-oØ�`pY��p
p��7{nproBt w-vEp}º
�

� � _hf�be¿�����b�� ¾h¾�_Èf�b�� 
 �hb�� ��b�_

§¨qK�np��£u
j lnm(o!p
mEpGq}w2q}v\pro��
w-pr�>lrl\q,vEp��h· �\pG~��npGq:mEpG|}o´~Etz�7�Yµ�proØ�,µ�j w\�G�Rprq��rw\w-o�p�prq:m(o!w\wE�£mEp�vEp�prj �`p>v\p��
pGj ¤BvEp
lrl\q\{nl\��pGqY��p��7�}w-vEpGq�l\j u��}p���w2q}vEpGo��
w-pr��lrl\q�vEp£¶¥· ¸4tzqnv(�}wG�npGqO�&Ö�t �Rq��`p
u`�`w$|©�©pG�7��t u��}p���	 �2§Ó¸2¶!)©�`p�u`�`m\pr|}w2~�x
± /��C� /Õ��j l\q}mT�kÚC� /Ù� v$t pr{rº£v-l���m\p
vEp�prj �`pGjzt �R�ªp
pGq:��lnv\prj v-l\�:±`qnw$�Yw2{>ÚT�<�Ù� �}w-w-mr�`p�º�pGq,p�prqÍ{\j l��£v-l\�:± +J� �
�Û�}w-w\m-º>�np
p�¤!�
� 	�l\qKu�j lnm$ocp
m\prqÍw${Ív\pÔ�r~Et vrx�p�uQ�¡m\p7�rprj��rl\qÕ�}p�� 	3�2§Ó¸&¶!)�m\pr|}w2~�x �rt �RqÇ��p���t�q}mEpGq/mEp�v\lrl\qÍprq
m\p
v\p��Ql\tzjzj p�procv\p�u�tz��~Ej l��7t p
u�mEpG��lrl\�7�
�k®&t m(~E~\o �:~Et ��µ�j w\�G�Rprq�l\qnv���lroB��pGjzt p���± /O�\��/Oºe�`w\w2q
��v-lrlnoÄ�Gl\q�ocp
u�~\j �Ql��¡pGqO�
§¨q��¡pGocp�uRu�l\q����rt �Rq�|Et �´�nw-w-oB|}p�prj v�vEp�tzq
�\j w-p
v��rl\q�vEpymEpr|nw$~�x�o!l\q}v\prq¥prq¥v\p�v$oBt p��npGo�uR�G�Etzjzj prq}v\p�wG�npGo�u`�`pG��v$t pr{��`prq��rl\q
�np����}lnvEprj v\l\��w${�vEp¥�npro!vEprj�tzq}m��rl\q�u
j lnm(ocp�mEpGq�wG�nproWvEp�mEp��nprjÓ�

�



®Tt m$~E~\o �CÆJ��p
u�tz��~Ej p�procv\pª±©lrºyprq�mEpG��p��`prq:±Q|nº�u�j lnm$ocp
m\prq�~Et �`m\p
v(o´~E�7��tzq6���/H
���£w${�vEp��r~\t vnx�p
u`�`mEp��nprjC±`o!p
�r���¡u�º
�Gl\q/�np��2	3�&§Ó¸2¶!)¡mEpr|nw$~�xÈ�7t �©v\prq}uªp�prqÕ{}pro´t w\v\p:�rl\qÍocp�mEpGqKw2{�� �
�*)��9)��}�-��� ±Qµ�j w\�G�Rprq/l\qnv ��lroB��pGjzt p�� /-�-��/-º��
¢ep:�¡wE�Ql\j pK�nw-oBt �
w2q
�Ql\j pKocp
m\prqE�nw\p��np�prjz�nprt vÍxhl}u1� � � �Õ������vEp,xytzqnvGu
q}prj��}prt v�/
�K�Ç��u�É s pGq�v\p,x�tzq}v$oBt �G�
�7tzq}m
/O�-� � /\ÚO� K �4¢hp£vEw-w-o��}p���wr�rpro�uQ�`pr�RpGq}v�v\l\��|}p
uR�G�E~
���`p�mEp�vEp
pGj �`prq��rl\q�vEp�mEp7�rprjE�Gt �Qq��7xhlno���mEpr�nj pG~EocvT�

� �>b�Á&a ��dØÃ

��l�vEp�u`�7~}v$t p�u��rl\qª��p���qrl\��p���o!lnm$�ª±��}�-���-º�� ��×w-m(|}pGocm�± /O�\��/Oº
�(�rl\q Å w\w2��± /O�\��/Oº�pGq�µ�j w-�r�RpGq>± /O�\��+Oº¥��l\q
v\p�uQ�Ql\q}v*)»�rl\q$)©��l\�RpGq¥�Gl\q��}p���w$qnvEproc�
w\pG��qnlrlro�u�j lnm(ocp�mEprq�l\j ue�rw$j mG��x�w-o!vEprq�u7l\��pGq}mEp��rl��
Æ

Ì ¢�l\qE���rt ��p�prq>t�q
�`proBqrl��7t w$qrlrl\j-�npro!mEprj�t �Q�£x�p��`pGq�x�p,q\~Yprt�q}vEpGjzt �R��|np��`pro��}w-pªqnl\~�xy��pr~Eo´t mEp�u�j lnm$ocp
m\prqE��p��`pGo�u
w2q
��x�w-oB{nprq��n~Eq\q}prq�x�w-ocvEpGqO�

Ì ��p��>��w$�y�,tzq�v\pÍj�t �`pro!l��7~E~\o£qnw\mK�rlrl\�ª�nw-w-o�v-l���u�tz��~Ej l��7t p
u��rl\q�u�j lnm$ocp
m\prqÔw${Kp
pGqÔm\pr|}w2~�x�qEt p��,��p��
��p��7tzq}m\prqKw${Ù�}p�����prj ¤BvEp�mEpG|}w2~�x m\p7�npGoBt �2p�procv ±`�n~\qEq}pGqnº�x�w-ocvEpGqO��·�q\t pr�:lrl\q/�np���w2q}v\pro��
w-pr���Gl\q,�rl\q
Å w-w$�Ç± /O�\��/Oº,prq/�rl\qÝµ�j w\�G�Rprq­± /O�-�C+(º�t u>v-l��,v$t �ªx�prj�m\pr|npr~Eo!v t un��¢elrlroB��p
pÍx�w-ocvEpGqÕvEpÕl}u�{npr�7�`prq
v(~\t vEpGjzt �R�Rpro�v(t p�|}prj l\q}m(o´t �Q���rt �Qq��nw-w-o�ocp�l\j�t u`�7t u��r�}p�u�tz��~Ej l���t p�u}�

Ì 	�l\q�u�j lnm$ocp
m\prqYw2{�vEp�x�p
u`�`mEp��npGjO�rl\q ��w\wE¤BvEmEpG|}w2~�x[tzq���w$��|Etzqrl��7t pª��p���ocp�¤Bpro!prq
�7t pG��p��7tzq}m\prqª�rl\q�x�tzq}v
prqÇocp�mEpGqÔ�Gt �QqKmEp�vEp��`l\t�jzj p
pGocvEpÕ��p
p��`mEp
m\p7�rprq�u>m\p
v$~EocpGq}vEp�/�+ ��lrl\qnvEpGq1�-t lÙ�}p��>tzq��¡pGoBq}p��:|np�uR�G�Etz�n|rlrlno©�
	�w\w-o!l\j u�q}w-mÙt u�v(t �ª~Eq\t pr��prqK�np��ª|}p�u��r�\tz�n|nlrlno��¥l\�RpGq,�rl\q1l\qnvEpro!p,u�j lnm$ocp
m\prq\��p���t�q}mEpGq,x�w-ocvG��v-l\q>w\w2�
lrl\qE|np7�rw$j pGqO�

Ì ·�t �YvEpÙ��p��7tzqnmEprq |\jzt �R�7�Yp
pGq/m(ocwE�`p��rlroBt l��7t p/tzqKu�j lnm$ocp
m\prqEt�q
�`prq}u�t �`prt �¡pGq ± �2m(~\~Eo �Oº
�hw\w2�Í|\t �ªqnl\~�x�pÕtzqU)
�`proÄ�Gl\jzj pGq��rl\q1ocp�¤BpGocprq���t p7x�tzq}vEu�q}pGjz�}pGt v&� )»xytzqnv(oBt �r�
�7tzqnm:pGq7)�ocp
m\prqEt�q
�`prq}u�t �`prt ����®\l\�7�`w-ocprq:v$t p�v\p��
p��GlnoBt l��7t p
�npGocvEpGo4�n~Eq\q}prq��npro´�}j lnocpGq�±`ocp�mEpGq}v(o´~E{E{nprj �rprocv\prjzt�q}m�pGq��7~EoB|\~Ej pGq
�`p�v$t u�{npro�u
t p��rl\q�v$oB~E{\{}prj u�ºW�rt �Qq�qnw\m�x�pGtzqEt m
w2q}vEpGo��
w-�r�����
¬Ùprj�jzt �r����t u�qE~�wG�nproØ�\j w-p
v$t m��`p��rproB��prj vEprq�v-l���vEp¥u
j lnm(o!p
mEpGqEtzq��`prq�u
t �`prt ��t�q��}p���l\j mEpG��p�prqª��lrlro�p�prq��nj prtzq
vEp�prj2±©��l(�&�&��� �&�&� � º��Gl\q�v\p��}w-o´t �
w2q
�Ql\j p�o!p
mEpGqEtzq��`prq�u
t �`prt ��tzq��}p����\o´t �©p��npGj v,|np
v(o¦lrlnmr�
�

�



Ì ¢epW�npGocvEpGjztzqnme�rl\qhu�j lnm$ocp
m\prqew${ep
prq�mEp��npGj��nl\qnmr�W��p�vEp�l�¤-�rl\q�v\p��rw-oB�Õ�rl\q��np��km\pr|}w2~�x¥�
vEpelrl\q�x�p
�rt m(�nprt v
�rl\q�o!l\q}v\prqO�
wr�rpro�uQ�`pr�n�Rprq�pGqhv\procm\prjzt �R�Rp-�G¢ephlrl\qnv\ln�G�
�T�nw-w-oE�r~\jz�Rp�m\p
w2��p��7oBt uR�G�}p�Þzv\p��Ql\tzj unÒ��
w2~�qE~��npGocm(ocw-wE�
�n~Eq\q}prq�x�w-ocv\prq(��|Et �´�nw-w-oB|}p�prj v1tzq£�npGoB|nl\qnv���p��yw2q}v\pro��
w-pr�Yqnlrlro��rproÄx�pGoBtzqnm,prq��npGoÄ�\~\tzjztzqnm��Gl\q�m\p7�npGj u�prq
v\l\��prqO�
«rln�
w2|�¬­t uQu�p��nw2q}v¥�}p���l\j�tzqy�n�-��/¥|}prj l\q}m(o´t �Q��v-l����Et ��ocp�u
~Ej �Ql��`prq��rl\qhu�tz��~Ej l���t p�uC�Gl\qhp
pGqem\pr|nw$~�xe�Ó��p
��p���p
pGq�wG�npGo�u`�`pG�£prqY��p���p
pGqY|nw-o�u`��x�pGoBtzqnm:t�q��}p���{nl\{}pGo4�Gl\qYµ�w-w2�Rprjz�¥l\qEq�prqª�}pG� w2{Eqrl\���

� b���b�¿
be_�Ã&dcb�Á

µ�j w-�r��prqO�Jµh�C± /-�-�C+(º
����� ���
	��
����� ��������� ������� ��� ����� ��������� � �!� ��� �!� �����"� # � ��� �!����$ �����%�&� � � �'� ���(���&�%�!)
) �'��$ ���*�������}�
�W�O�2¢��G�7�}p
u�t un���-l\|nw-o!l��`w-oØ³�wG¤�µ�~Etzj v(tzqnm �W�
³}u�t �
u}�O¢epr{rlnoØ�7��prq��ewE¤���t �-tzjG¸4qnm(tzqnp
pGoBtzq}mT� ��l��7�}w2jzt pG�Rp£·�q\t �npGo�u�t �`pGt �
�\pG~��npGqO�

µ�j w-�r��prqO��µh��l\q}v «(� ��lroB��pGjzt p��Ô± /-�-��/-º���ik{nl��7t l\j�l\q}vÕ�`pG�£{nw-o!l\j�v(t uQ�7oBtz|E~��7t w$qÍwE¤�v$oBt �\t�q}m¹o!l\tzq/w2qÙl j w�x )�oBt uRp
|E~\tzj v(t�q}m&����� �&�������,+ �*� �
$ � ��� �-�(.�± �Oº
� +�+C� � +���/C�

µ�w-w$��prjz�¥l\qEq(�$«(�$l\q}v�«O�O¬ t uQuRp�±��}�-��/-º�� ��~E��proBt �}l\j\p�uQ�7tz��l��`p�wG¤�v$oBt �\t�q}m�o!l\t�qO�C§¨q0/ ��� � � �������212���43 � � � ��$ �%�43 �*5��
�6� ���87 ���9� ��� � ��� ���:+;��$!� � �'<�#=1>���,���*� �9����?-@�A;B�#DC�E�F�G�H,+ �-) � � �,���!�JI�K&K
CT�E¬ t�q}v>¸kq}m$tzq}p�proBtzqnm�iTw\�Gt p��´³��

µ�wE���¡pG��l(� Å �T±R�n�\� � º����6� �&�%$ �'�'�,��� �L����� �����
���M� �!��� �
���N<&�$�W�(�&¢��E�7�}p
u�t un�2¸ktzq}v$�}wG�npGq�·�qEt �nprocu�t �B³�wE¤�¶Wp
�G�Eqnw )
j w-mr³
�

µ�i�§�±R�n�\��/Oº
�PO�+QE�I&H�RS��12�&� �T�43P)�����$
�*��$��U3V�
�8�!�W� �W�W�X� ��� ��Y�)S�
����� �T��3%Z[��� � ���\�]Z^� ���
	����*��� ���_����� �(��µ�o´t �7t u��
i$�Ql\qnv\lno!vGu�§<q}u`�7t �7~
�`p-�

���}w2t¨��¸���±��}�-� � º
�hiktz��~Ej l��7t w2qÍwG¤£xyt�q}v*)¡v(oBt �nprq$)Ro!l\t�qKlrocw$~\q}vÝlÜ|E~\tzj v$tzq}mT�=`������ �����a��38��� �&�b7 ���9� ��� � ��� ���c�����
/ ������� �*���'����d � �*�&�W< �
���,��$W�:RSeXfgR2h��OÚ
/T� �2Ú�/O�T�

®(o!l\q\�G�T¬��W±��}�\Ú � º���¸4tzq
xytzo´�}~\q}mª�rw$q>Ñ�p
mEpGq:~\q}vª¬­tzq}v1l\~
¤y��pG|O×l\~nvEp�¤´l}uRu�lnvEpGqO��§¨qiO � ���j$ 5�� �0� �!�%��� �kOl� ��3V�
�"	
� $!5 �����T��	Ww2jz~E��p ��� �
�T�T{\{O� � �k� � �Tµ�pGoBjztzq(Æ-¬­tzjz�}pGjz�È¸4oBq}u`�nmÎiTw$�\qO�

��pr~Eo���un� �h��±R�n�\�\ÚOº
�M��� ���o� ��� ��$ �!�p)
� �W�q� ��� �sr���$
� �����*�����������b� ��� ����� ���_3t��$ ��� �-��� �W�O��¢��W�7�np�u�t u}�e¸ktzq}v$�}wG�nprq
·�q\t �npGo�u�t �B³�wE¤�¶�p��r�Eqnw$j w\mG³��

��×w\m$|}pro!m&�k¯���± /-�-��/Oº
�^u:��$ �*�&$ ���'�v��� � �������&� �*�����
��3V�
��� �!�wZ � ���*5��!�x������� ���-���*��� �
�83V�
� ��� ��� �i� �-�X� � �i��3=�����*��� � �
� ��� ����� �����}� �W�O�C¢��O�7�np�u�t u}�C¢epr{(�$wE¤eµ�~Etzj v(tzqnm �W�
³}u�t �
u}� ���rl\jz��pGo�u�·�q\t �npGo�u�t �´³£wG¤�¶Wp
�G�Eq}w2j w-mr³
�

��o!lnm(�(� Å � ���O±R�n�-���Oº
�&u:��$!�*��$��'�'�,���*��$y$�� �&��� �*�������z��� �*5�� ��Y � �!� �
���!� ���{3t��$��k�439����� ���
� ��� ���S� �����
) �W�}� �W�O�O¢��}�7�}p
u�t u
±`ocpG{}w-oØ�£Ñ )¡��/\ÚOº
�J¢hpG{O�$wE¤�µ�~\tzj v(t�q}m �W��³�u�t ��u}�-¶Wp
�G�Eq\t ��l\j2·�qEt �nprocu�t �B³�wG¤�¢eprq\��lroB�E�

�-ln��³��2Ñ��2±R�n�����Oº
�2¢�oBt �\tzqnm*)Ro¦l\tzq��¥l\{�u�l\q}v£�7�}p�w2q�u
j l\~}m$�
��wG¤�o!l\tzq¥w$q�|E~\tzj v$tzq}mEu}�(§¨q�|^/~}97�uvf�1;/NOw+�<��L)S�
�X������� �
u(�
� � � ��� �v� �8O ��� �j��� ����� #>� ��� �X� ���
�>?�+ 
�B�#[I�K�e
.2�

�rl\q Å w-w$�E�T®4�T± /O�\��/Oº
���y�*���W� ���:����� ������� ��� ����� ��� � �S� � ���
) �-�����W�O�T¢��E�7�}p�u
t u}�T¸ktzq}v$�}wG�npGq�·�qEt �nprocu�t �B³�wE¤�¶Wp
�G�Eqnw )
j w-mr³
�

¬Ùp�uRuRprj u}�����&±R�n�\Ú�/Oº
�9u � �*� ��� � �:�W���,� �W� � �&��� ��)
) � � � � �P� �POl� � ���G¶Wp
�G�Eq\t ��l\j-Ñkpr{nw-oØ��¬ �ÄÑ��EÚ�/C) �T� ��� Å §Ø�&¢hp£µ�t�j �
±E���-º��

¬ t uQuRp-�C«(�W±R�n�\��+(º
��¢�oBt �\t�q}mÔo!l\t�qO�4l:qE~\��pGoBt �}l\j2u`�7~}vG³O�W§¨q�K��*5(+�<��L)S�
�X� ����3V�
�yO ��� �j��� ���w��5-<��X��$-�,������O ��� ���
� ���
1 �'�'�,���\� �j����<�#>�k� �-� � ����?��k7SB�#;I
R�F9I4e�+ �W)�� �!�v� � �nI�K�K�R(�

�}�


