
���������
	���
�������� ������������� �!
"�#�%$�&'	�$�(*)+��&-, �.�/
0�1�2�/3#45
"(0	6
"�7	6�8�9�2$��/

: $;�����<$;	=��>@?BADCE��� �!��F#��


GIHKJLJMH5NOGIPRQBSUTVH
WYX[Z]\_^a`]bdcfe5g�h_i�`jbdckhmlonKp�q=rL`tsjXug[p;\vp;w�n%x
T `jyMZzbklm^a`jgulup;q H y�yM\_hv`]{ Q `]s]X[Zjg�hvs|c
J}P�~6�j�K�u�K� p%lmXu`jg��;��bkw
J[��PRT5PRN

X[`j^�hv{uZ[��sjX[Z]\_^a`]bdc�� c�`

JMS�N5S]�JMH
�5�'H5�dNK�Y�5S��W
WYX[Z]\_^a`]bdcfe5g�h_i�`jbdckhmlonKp�q=rL`tsjXug[p;\vp;w�n%x
T `jyMZzbklm^a`jgulup;q H y�yM\_hv`]{ Q `]s]X[Zjg�hvs|c
J}P�~6�j���u�0� p%lmXu`jg��;��bkw
J[��PRT5PRN

ckhmg�h�c�ZM��sjXMZj\o^a`jbdc�� c�`
���;���v�k�[ ]�v¡�T `]lvZ]sjX[`]{u¢ P {u{;n J hm^��u\vZzlmh£p%g�¤ T5P¥J}¦Y§ ZtcV^¨Z]{�`©qªp;b¥lmXu`�«Lp § Zjb�p%��g[{aZ �d¬��z­ ^¨p;{�`t\fp�q'Z0{[p%���[\m`t¢U{�`]s]®"�;�Mc�p;q¯lmXu`©lon�y[`
J stZzguhvZ �°���j� r²±³�tr²Xu`V�;�Mc § ZtcYck���z´d`]sjlv`]{0l£p©Z5cµhm{u` § hmgu{ § hmloXa¶ ­M· n[Z § Zjguwu\o`��}rRXu` � `zn�gMp;\m{[cRg��u^"�[`jb¸p;qflmXu`5«Lp § x¹�MZ|cµ`]{"p%g©lmXu`
cky[`t`]{�p;q¯loX[`ackhv{�` § hog[{�Zjgu{�Z0bk`tqU`]bµ`jgust`5\o`]guw�loX#p;qVº »L¼m½�¾_^¨¿µx § Z|c©½�¼ ÀBÁ
½t»uÂ¹� T `]lvZjhm\m`]{�«Lp § cµlobk�[sjlm��bµ`|c'Zjgu{�w�\vp¹�}Zj\6Ã;�MZzg�lmhmlohv`|c
cµ�us]X#Z|cI\ohmqUl�x6{;b�Zjw}x=cµhm{u`aqªp;bµs]`¹x}n[Z § ^¨p;^a`jg�lRZjgu{�yubµ`¹cdck�ubµ`Kstp�`]q�ÄLsjhv`jg�l�c § `jbµ`©stp%^"y[��lv`]{=� � h�ck�[Z]\_hvÅtZjloh£p%g}cIp;qYlmho^a`|¢UZ�i�`jb�Zjwu`]{°Zjgu{
hmgMcµlvZjg�l£Zzg[`tp%�}cf«Lp § cklmbk�usjlm��bµ`¹c�cµX[p § `]{IlmX[Zjl�lmXu`Æ«Lp § cµ`zy}Zzb�Zzlv`|c6p;g�lmXu`'l£p¹y0Zjgu{5lmXu`³\m`]`|¢ªcµhm{u`³qUZ]s]`¹c¸p;q=loX[`Y�;�Mcz�;rRXu`�«Lp § cµ`zy}Zzb�Zzlmh£p%gMc
p;gIloX[`¯\m`]`|¢ªcµhm{u`'qUZ]s]`'p;qMlmXu`¯�;�}c § Z|cfqªp;��g[{Vl£p��[`¯��g}cklv`tZ]{;nÆn�hv`]\m{;hmguwI\mZjbªwu`²i;p;bªlmhvs]`|cLlmX[ZzlMckXu`t{ÆlvpÆlmXu` § Zz®u`Y«=p § \m`tZ�i�hog[wÆ{�h£cµlo�ubª�MZzg[s]`¹c
p;gKlmXu`5ck�ubkqªZjst`Yyubµ`|cÇck�ubk`³Zjgu{0Xu`]gus]`VloX[`Icµhm{u`�qkp%bµst`;�;rRX[`Æ«=p § cµ`jyMZzb�Zjloh£p%gKp;g0lmXu`�lvp%yM¢kckhv{�`³qªZjst` § Ztc¥qkp%�ugu{5l£p5�M`V^¨p;bµ`�ckl£Z��M\o`�hog©lmXu`
Ä}b�cµl%l § pÆlmX�hmbµ{�p;qLloX[`²�;�}cf\o`]guw�loX�� S l;�M`]stZj^a`²�ugMcµlm`|Zj{;nÆlmX�bµ`]`|¢�{�ho^a`]gMckh£p%gMZj\ti;p%bklm`jÈIckX[`]{u{;hmguw�hogIlmXu`'\vZtckl[p%gu`¯lmX�hmbµ{Æp�qMloX[`'\o`]guw;lmX5p;qMlmXu`
�;�}c��%rRX[`V«Lp § ��g[{�`]b}loX[`'gu`|ZzlmXKp;qLlmXu`¯�;�}c § Ztc¸qªp;��gu{Æl£pÆ�[`Vi;`jbkn5stp;^"y[\m`zÈ�Zzgu{ § Z|c6{up;^�hogMZzlv`]{ § holmX©cµ^¨Zj\m\ui;p;bªlmhvs]`|c6cµXu`]{u{;hmguwIqUbµp;^
lmXu`��[`|Zz^°c�Zzgu{¨loX[` § X[`]`t\vc�p;q¥loX[`��;�}c�� � p�p�{°Zjw�bµ`]`j^a`]g�l § Z|c³qkp%�ugu{"�M`jl § `]`jg°loX[` T5P¯J bµ`|cµ�u\ol£cVZzgu{¨loX[`©Z�i;Zjhm\vZ��M\o`0`zÈ;yM`jbkhm^a`jg�l£Zj\
{[Zzl£Z%�
É³ÊµË¹Ì�ÍÆÎ ��Ï��z¡¸T5P¥J x J hv{�` § hog[{Mx � `]X�hvs]\m`|c²Zj`jb�p�{;n�gMZz^�hvs|c�x�Ð=\vp § cklmbk�us]lo�ubk`¹cÇxze5gMcµlm`|Zj{;n©«Lp § �
Ñ Ò=Ó�Ô;ÕRÖ5×aØ¨Ù²Ô%Ú�Ö5Ó
H �;�}c#hmgO^¨p;loh£p%gOh£c@ck���z´d`]s]lm`t{�l£p�{�hmq�qª`jbµ`]g�l0Z]`jb�p;{�n�g[Zj^�hms
qkp%bµs]`¹c�ck�[sjXÛZtc0{;b�Zjw}x¸\ohvq�l³Zzg[{Ücµhm{u`°qkp%bµst`°Zzg[{BZ]`jb�p;{�n�g[Zj^�hms
^¨p%^a`]g�l�c�cµ�us]X#Z|c�n[Z § x}b�p;\m\_hmguw�Zzg[{¨y[holvsjX�^¨p%^a`]g�l�c���r²Xu`|c�`
qkp%bµs]`¹cLZzg[{V^¨p;^a`jgul£c={�`jy[`jg[{Vi;`]bknV^��us]XIp;g�lmXu`¯bµ`]\vZzlmh_i;` § hog[{
cªyM`]`t{¨Zzg[{almXu`�{�hobµ`]s]loh£p%g¨p�qRlmXu` § hog[{abµ`]\vZzlmh_i;`Il£p"lmXu`5�;�}c�¢�loX[`
n[Z § Zjguw�\m`;� S g°s|Ztcµ`0p;q¥cµlob�p%g[wackhv{�` § hmgu{Mx�lmXu`©ckhv{�`�qkp%bµs]`IZzg[{
lmXu`I\_hvqUl=qªp;bµs]`³^�hvw;XulM�[`I\vZzbkw�`V`]g[p;�uw;X0lvp©{u`zi;h£Zzlv`Ip;b6lo�ubªg�p%i;`]b
lmXu`5�;�}c�� � `ts]`jgulm\on%xM{;�u`�lvp¨{�`]s]bµ`tZtc�`�p;q¯i;`jXuhmst\o`¹c § `jhvw;Xul�xMloX[`
bµ`|c�`tZzbµs]X0hmgalmXu`KÄ}`t\o{°p;q¸lmXu`K«=p § cµlobk�[sjlm��bµ`|c¥Zzb�p%�ugu{©i;`jXuhmst\o`¹c
X[Z�i�`Yhog[sjbµ`tZ|cµ`]{=� J `zi;`jb�Zj\¹bµ`¹cµ`tZjbµsjX�yMZ�yM`jbdc=X[Z�i;`³Z]{�{�bk`¹cdc�`]{ÆloX[`
ckl£Z��[hm\ohmlon�p;q¯Xuhmw�X[¢kcªy[`t`]{�lmb�ZzhmgMcÆck���z´d`]sjlv`]{¨lvp#cµhm{u` § hmgu{McÝ¾ ��Þ
ß ¿d� J p%^a`"p%lmXu`]b²y}Z�y[`]bdc¯X[Z�i;`"Zj{u{;bµ`|cÇcµ`t{�loX[`"cµhm{u` § hmgu{�«Lp §
Zzb�p;��gu{Æw;b�p;��gu{�i;`jXuhmst\o`¹c¯¾£à Þ¸�u� ¿ G p § `zi;`jbkx]p%g[\_n�qª` § yu�;�M\_hvstZt¢
lmhvp;gMc¯{�`|Zj\ § holmX�loX[`Kck���z´d`]sjl6p;q²«=p § cµlobk�us]lo�ubµ`|c¥Zzb�p%�ugu{5�;�}cµ`¹c
ck���z´d`]s]lm`t{5lvp"ckhv{�` § hog[{[cz�
T �u`�lvp�cklmb�p%g[w § hmgu{[cRhmg JL§ `]{�`]g}x%`|cªyM`]s]hvZ]\o\on0hmg"loX[` § hogM¢

lv`jbkx}loX[`jbµ`0h£cIZ©Xuhmw�X°bkh�ck®#p;q¯�;�McÆZ]s]sjhv{�`]g�l�c0¾ �j� ¿d� S g N p%i;`]^¨¢
�[`]b �z�u� à�x¸�M`jl § `]`jg P gu®6áp%yuhmguw.Zjgu{ J Zj\vZ|x'Z°�;�McKX[Z|c0lo�ubªg[`]{
p%i;`]bRZzgu{�ckhmÈ"y[`|p¹yM\o` § `jbµ`�®�hv\o\m`]{=�LrRX�h�c¯Zjstsjhv{�`jgulMX[Ztc¯\m`]{©l£p"Z
cklm�u{�n©p�q=lmXu`Æsjb�pucÇc�¢ § hog[{Kckl£Z��[hm\oholmn"sjX[Zjb�Zjsjlv`jbkh�cklmhms¹c6p;q�loXuh£cR�;�}c��
rRXuh£cYcklm�u{�nKXMZtcR�[`t`jg"{up%g[`'�[n0lmXu` J}§ `t{;h�ckX"{�`]qª`jg}cµ`Vbk`¹cµ`|ZzbµsjX
Zjwu`jg[szn.¤£Ð �ÆSª¦ xLy[bµ`zi;h£p%�Mc�\_n�stZ]\o\m`]{�loX[`aZj`jb�p;g[Zz�ulohvstZ]\fbk`¹cµ`|ZzbµsjX
hmgMcklmhmlo�ulm`ap�q J}§ `]{u`jg.¤�ÐLÐ H�¦ �MrRX[`zn�X[Z�i;`©hmg%i;`|cµlohvwuZjlm`t{°`zÈ�y[`]bª¢
hm^a`jg�l£Zj\m\on�loX[`�Zj`jb�p�{;n�gMZz^�hvsVs|p;`]qUÄ}sjhv`jgul�Zzb�p%�ugu{"ZI^¨p;{u`]\[�;�}c
ck���z´d`]s]lm`t{Vl£pIZ³ckhv{�` § hog[{ § holmXIn[Z § Zzguwu\o`¹c}b�Zjguw�`¹cLqUb�p%^ãâ�äuå ·
l£p�æ©äuå · ¾ � ¶�¿��'rRX[`znaXMZ�i;`Kqkp%�ugu{"lmX[ZzlflmXu`0^¨puckl6sjbkhmlohvstZ]\fcµhm{u`

§ hmgu{In[Z § Zjguw�\m`Yh�c¸À�» ·¯§ Xu`jbµ`¯lmXu`'\ohmqUluqkp%bµs]`'Zjgu{IlmXu`Yn[Z § ^¨pu¢
^a`jgul[s|p;`tq�Ä}sjhv`jgul£c²Zzbµ`³^¨ZjÈ�hm^���^#� Q p%bµ`|p%i;`jbµxzqkp%bfn[Z § Zzguwu\o`¹c
^¨p%bµ`KloXMZzg#À�» · x}lmXu`©i;Zj\o�u`"p;q¯lmXu`ackhv{�`"qkp%bµs]`0Zzgu{°lmXu`©b�p;\m\_hmguw
^¨p%^a`]g�l=s|p;`tq�Ä}sjhv`jgul£cYZjbµ`�gMp�\vp%guwu`jb¥c�`jgMcµholmh_i;`�lvpaZjg;nasjXMZzg[w�`
p;qRloX[`In[Z § Zzg[w�\m`;�¸rRX[`I^¨Zzhmg¨Zzhm^-p�q¸loX[`5`zÈ;yM`jbkhm^a`jg�l£Zj\ § p%bk®
§ Ztc�lvp�^a`tZ|ck��bµ`"lmXu`°lohm^a`t¢ªZ�i;`]bµZ]w�`t{°i;Z]\_�[`|c5qkp%b�loX[`°Z]`jb�p;{�n[¢
g[Zj^�hmsIs|p;`]qUÄ}sjhv`jgul£cz� G p § `zi;`jbµx|g[p©`tq�qªp;bkl § Z|c¯{up%g[`Vl£p©��g[{�`]bª¢
ckl£Zzg[{�lmXu`Æ«Lp § Ä}`t\o{©Zzb�p%�ugu{ÆloX[`'�;�}c��
S gIloXuh£c}yMZzy[`]bkxdloX[`¯«=p § Zzb�p%�ugu{³Z¯{up;�;�M\o`|¢�{u`]sj®Y�;�}c}^¨p�{�`t\£x

ck���z´d`]s]lm`t{Vl£p5ckhv{�` § hog[{ § holmX�Z¯Àu» · n[Z § Zzg[w�\m`¹x�XMZtcL�[`t`jgIstp;^¨¢
yu�ulm`t{"�Mcµhog[w T `jl£Zjs]Xu`]{[¢ P {�{;n J hm^��u\vZzlmhvp;g�¤ T5P¥J}¦ �|r²Xu`I�;�}cYh�c
Z �Ç¬Ç�j­ ^¨p;{�`t\²p;qVloX[`�lmn;y[` J stZzguhvZ �°���z� rR±V� G hvw;XB\o`zi;`t\¥p�q
stp;^"y[\m`zÈ�hmlmhm`¹c¥X[Z�i;`I�M`]`]ga^¨Zzhmg�l£Zzhmgu`t{"hog°loX[`Kw�`|p%^a`]lobkn%x;`|cky[`|¢
sjh£Zj\m\on�hmg#lmXu`©��g[{�`jb¥�Mp�{;n;xMhmg.p%bµ{�`]b¥l£p#ckhm^��u\vZzlv`©loX[`0bµ`|Zj\oh£cµlohvs
«Lp § s|p%gu{�holmh£p%gMcz�'rRXu` � `zn�gMp;\m{[cYgu��^"�M`jb¥p�q²lmXu`©«Lp § xu�}Ztcµ`t{
p%gÆlmXu`³cªyM`]`]{Ip;q[lmXu`¥bµ`]\vZzlmh_i;`¯cµhm{u` § hog[{ÆZjgu{IZ²bµ`tqU`]bk`]gust`f\m`jg[w;lmX
p;q¸º »L¼m½�¾_^¨¿µx]h�c'½�¼ À�ÁÜ½t»uÂ%�;r²Xu`'bµ`|cµ�u\ol£c�XMZ�i;`Y�M`]`jg0stp%^"y}Zzbµ`]{
§ hmloX"lmXu`I`zÈ;yM`jbkhm^a`jg�luhogç¾ � ¶;¿6Zzg[{"wup�p�{0Z]w;bµ`]`]^a`jg�l[X[Z|cR�[`]`]g
p¹�[lvZjhog[`]{=�°rRXuh£cIyMZzy[`jbÆ`zÈ;yM\mp;bµ`|cVloX[`almho^a`|¢UZ�i�`jb�Zjwu`]{�Zzgu{.loX[`
hmgMckl£ZzgulvZjgu`|p%�Mc²«Lp § cµlobk�[sjlm��bµ`|c¸Zjb�p%��g[{5lmXu`��;�Mc¯Ztc § `t\o\LZ|c¥loX[`
lmho^a`�i;ZzbkhvZjloh£p%gKp�q=lmXu`ÆZj`]bµp�{;nug[Zz^�hvsYstp�`]q�Ä}s]hm`]g�l�c��

è é�ê¥ÔuëtØaì�í5Óa×+î¨ÖIØ¨Óa×¨í5Õ²ïðÙ¯Ö5Óa×�Ú�Ô%Ú�Ö5Óañ
rRX[`¯�;�Mc��Mc�`]{Ihmg5loXuh£c=y}Z�yM`jb}h�c¸Z �d¬��z­ ^¨p;{u`]\�p�qLZ'{up;�;�M\o`|¢�{u`]sj®
�;�Mc²p;q�loX[`³lmn;yM` J stZjg�h£Z �°�u�z� rR±V�zrRXu`V^¨p;{�`t\;XMZtc²cdp%^a`³wu`tpu¢
^a`jlmbkhms|Zj\M{�`]lvZjhm\£c¯�ugu{�`]b6loX[`Igu`tZjloXap�q¸loX[`Æ�;�Mc'cµ�usjXaZ|c § Xu`t`]\£cÇx
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�[`|Zz^°c'Zjgu{aZjÈu\m`|c'Z|cVckXMp § g�hog¨ÐLhmw=� � �¯rRX�h�c¯^¨p�{�`]\LX[Ztc¯�[`]`]g
�Mc�`]{0qªp;b=lmXu`V`jÈ;y[`]bkho^a`]g�l£Zj\¹hmg¹i�`|cklmhvwuZzlmh£p%g�p;q�loX[`Æc�`jgMcµholmh_i�holmn©p�q
ckhv{�` § hmgu{Mc5�}ckhmguw@{;hvq�qU`]bµ`jg�l¥n[Z § Zzguwu\o`¹c��Ü±¥p § ¢kcªyM`]`]{ § hog[{
lm��g�g[`]\¥`zÈ;yM`jbkho^a`]g�l�c�X[Z�i;`��[`]`]gB{[p%gu`¨qªp;b�lmXu`¨bµZjguwu`ap;q�n[Z §
Zzg[w�\m`|cI�[`jl § `]`]g@¢ �uò[· Zzg[{.ó �[òu· ZjlYl § pB{;hvq�qU`]bµ`jg�l � `zn�gMp;\m{[c
g��u^"�[`]b�c³p;qI½�¼ À@ÁO½|»�Â©Zzgu{@½�¼ ô@ÁO½|»�Âtx}�}Ztcµ`t{�p;g�loX[`"cky[`]`t{
p;q¥lmXu`©cµhm{u` § hmgu{°Zzgu{�Z�bµ`tqU`]bk`]gust`�\m`jg[w;lmX°p;q³º »L¼m½¨¾o^¨¿V¾ � ¶�¿��
rRX[`¯`jÈ;y[`]bkho^a`]g�l�xd�MZ|cµ`]{�p;gIloX[`YX�hvw;Xu`]b � `zn�gMp;\m{[cLg��u^"�[`jbµxÇX[Z|c
�[`t`jgÆ{up%g[`Rl£p³hmg%i;`|cµlohvwuZjlm`RloX[`²hmg[«M�[`jg[s]`¥p�q[loX[` � `znug[p�\o{McMg��u^¨¢
�[`]b²p%g"lmXu`5Zj`]bµp�{;nug[Zz^�hvs³s|p;`]qUÄ}sjhv`jgul£c § X�hvsjX"X[Z|c¥i;`jbkh£Ä}`]{0loX[`
qUZ]sjl%lmX[Zjl%loX[`³Zj`jb�p�{;n�gMZz^�hvs¸stp�`]q�Ä}s]hm`]g�l�c=Zjbµ` � `znug[p�\o{Mc}gu��^"�[`]b
hmgu{�`jy[`]gu{�`]g�l=p;bkx�hog�p%lmXu`jb § p%bµ{[c�x�loX[`K`]q�qU`tsjlfp�qRlmXu` � `zn�gMp;\m{[c
g��u^"�[`]b³h£c0i;`]bkn�\mp § �#rRX[`aX[`jhvw;X�lYp;q�loX[`��;�}c5h�cKõ÷ö<øu»u»
^�^ÝZjgu{©lmXu`I\o`]guw�loX"h�cYùãöú½�½|ä�»K^�^ § X�hv\m`�hml�c § hm{�loXaZjlLloX[`
§ hv{�`|cµlLy}ZzbklMh£c�ûüöðÀ�»u»©^�^#�¸r}pacµho^��[\mZjlm`IlmXu`I�ugu{u`jb¸gu`|ZzlmX
p;qRloX[`5bµ`tZj\[�;�}cÇx;y[h_yM`|c'p�q �z� ^�^-{;h£Zz^a`]lm`]b¥Zzbµ`I{;bkhv\o\m`]{©hmgaloX[`
sjXMZtcÇckh�c0p�qÆloX[`a�;�}c5l£p.s|p%gugu`]s]l¥lmXu`°l § pÜckhv{�`¹c©p;qÆloX[` § X[`]`t\
X[p;�Mc�`|c��6rRX[`|c�`Æyuhoy[`|cYZ]\o\vp § loX[`�ZzhmbRlvp"yMZtcÇc¯q�b�p;^�p%g[`Kckhv{�`Il£p
lmXu`�p;loX[`jbk�
J ho^�hv\vZzbMlvp�lmXu`¯`zÈ;yM`jbkhm^a`jg�l�xdlmXu`¯^¨p;{u`]\tX[ZtcL�M`]`jg�^¨p%�ug�lv`]{

p%gBloX[`°«Lpup%bIp;q�loX[` § hmgu{�lm��gugu`t\¥Ztc©ckXMp § g.hmg.ÐLhvwL� � ��rRX[`
sjb�p[cdcIcµ`tsjlmhvp;g#p�qYloX[` § hog[{�lo�ug�gu`t\6h£cÆs]hobµs]�u\vZzb § holmX�{;h£Zz^a`]lm`]b
¶ ��­�­ ^�^*Ztc�cµX[p § g#hmg�ÐLhvwL� � � Z%�°rRXu`�st`jg�lv`jbÆp;q³lmXu`"^¨p�{�`t\
h�cV\vp § `jbµ`t{¨¶ ­�­ ^�^ý{uZ § g�q�b�p;^ÝlmXu`0s]`]g�lv`jb³p;q¥loX[`Klm��gugu`t\Ll£p
bµ`]{��us]`�loX[`��M\mp�sj®[Z]w�`5b�Zjloh£p}�³r²Xu`©{;h�ckl£Zzgust`5�M`jl § `]`jg�lmXu`�hmgu\m`jl
cµ`tsjlmhvp;g�p;q¯loX[` § hog[{°lm��gugu`t\6Zjgu{°loX[`"qUZjst`�p;qYlmXu`0�;�Mc�x}hmg�p%�ub
ckhm^��u\vZzlmh£p%g}xfh£cKþ�õ § X�hvsjX#h�c�Zz�Mp;��l¯ÿ�õ�\mp;guw�`]b'loXMZzg�lmX[Zjl¯p�q
lmXu`"`zÈ;yM`jbkhm^a`jg�lª�5rRX[`Ky[��bªyMp[cµ`Kp�qYloXuh£cÆ\vp%g[w�`]bY{�h£cµlvZjgust`0h�c�l£p
^¨Zz®u`Kck��bµ`ÆlmX[Zzl�loX[`Ihog[\o`]lLy[bk`¹cdcµ��bµ` § hv\o\�g[p;l}�[`Ihmg[«}�u`jg[s]`t{K�[n
lmXu`Y^¨p;{u`]\U�%rRX�h�cfstp;gMcµlob�ZzhmgIh£c¸`|cdc�`jguloh£Zj\uqªp;bLloX[`Yg��u^a`jbkhms|Zj\;ckl£Z]¢
�uhv\oholmn��¥rRXu`Æ�}p%��g[{uZjbªn©\mZjnu`]b²lmX�hvsj®�g[`|cÇcYp%galmXu`K«=p�p%b²X[Ztc¯�[`]`]g
^a`tZ|ck�ubk`t{�hmg�loX[`5`zÈ;yM`jbkhm^a`jg�l£Zj\ § p%bk®"Zjl=lmXu`Æ^¨p;{u`]\Mbµ`]qª`jbµ`]gus]`
yMp;hogul¥¤£^�hv{ § Zjn¨�M`jl § `]`jg�lmXu`�qUb�p%g�lRZjgu{�cµ`tstp%g[{�ZjÈu\m`|c ¦ lvp°�M`
¶ ß ^�^#� S luXMZtc=�M`]`jg5^a`|Ztcµ��bµ`]{ § X�hv\o`YlmXu`Y^¨p�{�`t\%X[Z|c�g[p%l;�[`]`]g
^¨p%�ug�lv`]{IhmgKlmXu`³s]X[Zjg�gu`t\��%r²X�h�cf�Mp;��g[{uZzbknI\mZjnu`]b=lmX�hvsj®�g[`|cÇcfX[Z|c
�[`t`jg��}cµ`]{¨qªp;bRloX[`�`|cµlohm^¨Zzlmh£p%g¨p;q²loX[`I�;yLcklmbk`|Zz^Ý\o`]guw;lmX¨p;q²loX[`
g[pÛc�\_hoy2«Lp�p;bIhogÛlmXu`�stp;^"yu�ulvZjloh£p%gMZj\¯{up%^¨Zjhog�� rRX[`°bµ`]^¨Zzhmg[¢
hmguw#\m`jguw�loX�p�q'loX[`��;yLcklmbµ`tZz^ç«Lp�p;b³h£cI�Mcµ`t{�Ztc�c�\_hoy@«Lpup%b�¤ªcµ`t`
ÐLhvwL� � � � § Xu`]bµ`Yg[pÆ�}p%��g[{uZjbªnI\vZznu`]b=h�cRqkp%bk^a`t{L�|rRXu`³`¹cklmho^¨Zjlm`t{
\m`jguw�loX�p�q}loX[`Yg[pu¢ªc�\_hoy��;yLcklmbk`|Zz^�{�h£cµlvZjgust`¹xz�MZ|cµ`]{�p;g5loX[`Ylo�ubª�;�[¢
\m`jg�lu�Mp;��g[{uZzbknI\mZjnu`]b=lmXu`tp;bkn5p;i;`jb�ZÆ«LZjl�yM\mZjlm`%x]X[Ztc6�[`t`jgKqkp%�ugu{
l£p"�[`K`]Ã;�MZj\=lvp"lmX[Zjl6p�qRlmXu`5��y}cµlobµ`tZj^�{�h£cµlvZjgus]`0p;qRlmXu`©«Lp�p;bRhmg
lmXu`V`jÈ;y[`]bkho^a`]g�lª�
e5g�hvqªp;bª^çhmgu\m`jlYi;`]\vp;s]holmn%x¸stp%g}ckl£Zzgul²hmgBlmho^a`%x § hmlmX ­ � �uò �

lm��bª�;�u\m`jgul%hogulm`]gMckhmlmn�X[Z|c��[`t`jg5�Mc�`]{KZjlulmXu`³hog[\o`]l[p;q=loX[`³{up;^¨Zzhmg=�
� Z]\o\fq��ugus]loh£p%g©�Mp;��g[{uZzbknKs|p%g[{;hmloh£p%g}c¥Zjbµ`I�Mcµ`t{ap%g�lmXu`5^¨p�{�`t\£x
«Lpup%bkx�Zzg[{ap%g�lmXu` § hmgu{"lm��gugu`]\ § Z]\o\£c��¥rRX�h�c²�Mp;��g[{uZzbkn©stp%g[{;h£¢
lmhvp;g©XMZtcR�[`t`jg"hm^"y[\m`j^a`jgulm`t{�hmg"Ð=\_�[`jgul � � � l£p�c § hmlms]X©�[`jl § `]`]g
lmXu`"\_hmgu`|Zzb³i�h£c�stp%�}cÆ\mZjnu`]b³\mZ § Zzg[{°lmXu`©lm��bª�;�u\m`jgul¸\mp�wuZzbkhmloXu^�hms
§ Zj\m\¥\vZ § �MZ|cµ`t{.p%g�lmXu`abk`¹c�p�\_�uloh£p%g�g[p;bk^¨Zj\6l£p�loX[` § Zj\m\�x����Æ�
S g s|Ztc�`�p�q����	� ½u½�¼ å#hml³�Mc�`|cKlmXu`�\_hmgu`|Zzb0cµ�;�[\vZzn[`jbI\mZ § l£p
stZ]\os]�u\vZzlv`©loX[`�cµXu`|Zzb�cklmbµ`|cÇc�ZjlRlmXu`�ÄMbdcklRst`]\m\¸s]\vpucµ`©l£p�loX[` § Z]\o\
Zzg[{�yu�ubµ`�g[pu¢ªc�\_hoy��Mp;��g[{uZzbkn�stp;gu{;hmlmhvp;g#h£c�bµ`jl£Zzhmgu`]{=� S g@s|Ztc�`
p;q
�����ÝÀu»0loX[`Kckl£Zzgu{[Zzbµ{ § Z]\o\�q��ugusjlmh£p%g©h£c¯�}cµ`t{0l£p"stZ]\os]�u\vZzlv`
lmXu`ackX[`tZzbVcµlobµ`|cÇcÆZzl¸lmXu`�ÄMbdckl¸s]`t\o\²s]\vpucµ`©l£palmXu` § Zj\m\6�}Ztcµ`t{�p;g

Z ¦

� ¦

yMpucµholmh£p%g©p�q=lmXu`Ick��y�yMp;bkl

�[`t`j^°cRp�q ß ^�^�È ß ^�^
s]bµp[cdcRc�`]s]loh£p%g

ÐLhvw;�ubk` ��
 r²Xu`�ckX[Zzy[`"p;qYlmXu`K�;�McV^¨p;{u`]\ 
 ¤�Z ¦ i;hv` § qUbµp;^ loX[`
ckhv{�`³Zjgu{Æq�b�p;g�l�xj¤£� ¦ i;hv` § qUb�p%^/lmXu`¥�Mp;lol£p%^
p;qMlmXu`¥�;�Mc¸cµX[p § hmguw
lmXu`'�M`tZj^°cÇxtlmXu` § Xu`]`t\vc²Zzg[{�lmXu`�ZjÈu\m`|cz�
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ÐLhvw;�ubk` �H
 W³p%^"y[��l£Zzlmhvp;g[Z]\�{[p%^¨Zzhmg 
 ¤UZ ¦ sjb�pucÇcVc�`]sjlmh£p%g#p;q¯loX[`
lm��g�g[`]\�x¹¤v� ¦ lmXu`�{;hm^a`jg}ckh£p%gMcRp;q�loX[`Vstp;^"yu�ulvZjloh£p%gMZj\;{[p%^¨Zzhmg=�

lmXu`�lm��bª�;�u\m`jgul¸\mp�wuZzbkhmloXu^�hms § Zj\m\²\vZ § � � g�lmXu`ap;loX[`jb³XMZzgu{}x=hmq
½�½u¼ åI�J���J� À�»©lmXu`]g°c�p%^a`�®�hmgu{�p;qR�[\m`jgu{�hog[w0�[`jl § `]`]g�loX[`
\ohog[`tZzb¸\vZ § Zjgu{0loX[`�\vp;w[ZzbkhmloXu^�hms'\vZ § h�c²�Mc�`]{©lvp©ÄMg[{KlmXu`�ckX[`tZjb
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cklmbµ`|cÇc=Zjl|lmXu`YÄMbdckl¹s]`t\o\¹st\mp[cµ`¥lvpVloX[` § Z]\o\U� � ��lv\o`]l|�Mp%�ugu{[Zzbkn¯s|p%gM¢
{;hmlmhvp;g©h�c¯�}cµ`]{�ZjlLloX[`5{up;^¨Zzhmg©`zÈuholª�6rRX�h�c²�Mp;��g[{uZzbkn�s|p%gu{�holmh£p%g
hm^"y[\ohm`¹c N `j�u^¨Zzgug"�Mp%�ugu{[Zzbkn©s|p%g[{;hmloh£p%g�qkp%b¯Z]\o\flmXu`�i;ZjbkhvZz�[\m`|c
hmgKlmXu`�g[p%bk^¨Z]\;{;hmbµ`]sjlmh£p%gIlvpKlmXu`�p;��lv\o`]l}c�`]s]loh£p%g��

K L ØNM ê¯Õ²Ú�Ù¯í�OQP�ê¥Ô�R¨Ö5×
rRX[`Ockhv{�` § hog[{ «Lp § Zzb�p;��gu{
lmXu`��;�}c § Ztc2c�p�\oi;`t{ã�Mcµhog[w
T `jl£Zjs]Xu`t{u¢ P {�{�n J hm^��u\vZzlmhvp;g/¤ T5P¥J}¦ �¥r²Xu`Üwup%i�`jbkg�hmguwÛ`tÃ;�[Zt¢
lmhvp;gMc¯XMZ�i;`Æ�[`t`jg¨Z�i;`]bµZ]w�`t{0p%i;`]b¥ZKcµ^¨Zj\m\Llmho^a`Ihmg�lv`jbµi;Zj\ § Xuhms]X
h�cYlmXu`�{�h£c�sjbµ`jlmhmÅt`]{©lmho^a`0cµlm`jy�� T �u`5l£p"lmXu`KZ�i;`]b�Zjw;hmguwKyub�p�s]`|cÇcÇx
Zzg�`zÈulob�ZIlv`jbk^-X[Z|cVZzy�y[`|Zzbµ`]{"hmg�loX[`©Z�i;`]b�Zjw�`t{ N Z�i;hv`jbk¢ J l£p%®u`|c
`]Ã��[Zjloh£p%g}cfbµ`zyubµ`¹cµ`jgulohmguwÆlmXu`�lo�ubª�;�u\m`jg�lMcklmbk`¹cdc�`|c��uÐ=p%b6lmXu` T5P¯J x
lmXu`Istp;^�^a`jbµsjh£Zj\[WYÐ T ¢Ustp;{u`¹x%Ð=\o�u`jgul � � � x¹X[Z|c²�[`]`]g�`j^"y[\vp¹n[`]{L�
S gKÐ=\_�[`jgul � � � xjlmXu`'s]\vpucµ��bµ`¯^¨p;{u`]\%hmg T5P¥J h�c��MZ|cµ`t{�p%g0ZY^¨p�{;h£¢
Ä}s|Zzlmhvp;g�p�qYloX[` J y}Zj\vZzbkl£¢ H \m\_^¨Zjb�Ztc'p;gu`t¢U`]Ã��[Zjloh£p%g�^¨p�{�`]\Y¾ ��~ ¿��
rRX[`ÛcµlvZjgu{[Zzbµ{ J y}Zj\vZzbkl£¢ H \m\_^¨Zjb�Ztc©^¨p�{�`]\�cdp;\mi;`|c�Z@lmbµZjgMckyMp%bkl
`]Ã��[Zjloh£p%g�qkp%b�Za^¨p;{�hvÄ}`t{#`]{u{;n�i;h�cµs|pucµholmn��°rRXu`a\m`jg[w;lmXBcµs|Zj\m`
�Mc�`]{Khog0loXuh£c¸^¨p;{�`t\;h�c¸lmXu`�{;h�ckl£Zzg[s]`'�M`jl § `]`]g�loX[`Vst`jg�lv`jb6p;q�loX[`
stp;^"yu�ulvZjloh£p%gMZj\}s]`t\o\6Zzg[{"loX[`�g[`tZzbµ`¹ckl § Zj\m\��YrRX[`5^¨p;{�hvÄLstZzlmh£p%g
l£p©loX[` J yMZ]\mZjbªl£¢ H \o\o^¨Zzb�Ztc¸^¨p;{u`]\Ml£p�p¹�ul£Zzhmg"loX[` T5P¥J qkp%bk^��u\vZ]¢
lmhvp;gah£c'bµ`]{�`|ÄMg�hmlmhvp;g�p�q¸lmXu`�^�hmg�hm^���^ § Zj\m\�{�h£cµlvZjgus]`TS § hmloX�Z
gu` § \m`jg[w;lmXÜc�stZj\m`¹xUS öWVIX*Y[Z\S^]`_�a[bdc^egf § Xu`]bk`he�h�cKloX[`
\vp;stZ]\=^¨ZjÈ�hm^���^ w;bkhv{°cªy}Zjs]hog[w�hog�lmXu`�lmX�bµ`t`�{;hmbµ`]sjlmh£p%gMcz� N `tZjb
c�p�\_hv{��}p%�ugu{uZjbkhm`¹cÇxie h£cV\vZzbkw�`jb²loXMZzgjS}x}loX[`©ckl£Zzg[{uZjbk{ J yMZj\vZzbkl£¢
H \m\_^¨ZjbµZ|c[^¨p;{u`]\th£cLbµ`]s|p%i;`jbµ`t{MxdZzgu{³loX[`¯«Lp § h�cLyubµ`]{�hms]lm`t{'q�b�p;^
lmXu` � `jn�g[p�\o{Mc�¢ªZ�i;`jb�Z]w�`]{0`]Ã��[Zzlmh£p%gMcz�¥Ð=Zjb¯qUb�p%^ § Zj\m\vc�xke	�lS
Zzg[{�ZR�MZ]\mZjgus]`R�[`]l § `t`jg³lmXu`²yub�p;{��us]loh£p%g³Zzg[{V{u`|cklmbk�us]loh£p%g'lv`jbk^°c
hmg0lmXu`�^¨p;{u`]\[`]Ã;�MZzlmhvp;g©ckXMp § c¸lmX[ZjlMloX[`V{�`|ÄMg�hmlmhvp;g0qkp%bfloX[`�st\mpu¢
ck�ubµ`V^¨p�{�`]\uh�c'ckhm^�hm\vZzb¸l£p"Z J ^¨Zjwup;bkhog}ck®;nM¢�\oho®u`¯`jÈ;yubµ`¹cdckh£p%g0qªp;b
lmXu`�`]{u{;nBi�h£c�stp[ckhmlon@hogÜlmXu`nm ± P¥J bµ`jw�hvp;gHoV¾ �jò ¿��ÜrRX[`°\m`jg[w;lmX
cµs|Zj\m`abµ`]{u`tÄMguholmh£p%g�hog[sjbµ`tZ|cµ`|c�lmXu`a^¨Zjw;guholm�u{u`�p;q³lmXu`¨{�`|cµlobk�[st¢
lmhvp;g5lm`]bª^OhogKloX[` J yMZ]\mZjbªl£¢ H \o\o^¨Zzb�ZtcL^¨p;{u`]\�xz{�b�Z § hog[w�{[p § g5loX[`
`]{u{;n�i;h�cµs|pucµholmn¨Zzg[{aZj\m\mp § hmguw"hmgMcµlvZz�uhv\_hmlohv`|cYlvp"{u`zi;`]\vp¹y=x%s]bk`|Zzl£¢
hmguw"ZVs|Ztcµs|Zj{u`V{up § g0lvpKlmXu`Æw;bkhm{©cµstZ]\o`5Z|c¸hmg�s]\vZtcdcµhms|Zj\[± P¥J � H
stp;gMcµlvZjg�l=i;Z]\_�[`�p;q ­ � ��ò X[Z|c¥�[`t`jg��}cµ`]{�qkp%b²loX[`5^¨p;{u`]\}stp�`]q�Ä=¢
sjhv`jgul�x"_ apbUc �uW³p[ckl£Zzg�lmhmgu`|c�sj�"Zzgu{ J Ã;�uhobµ`¹cY¾ �]ò ¿=X[Z�i;`ÆckX[p § `t{
lmX[Zzl¹lmXu`¥^¨p;{u`]\th£c�i;`]bªnIcµ`jg}ckhmlohoi;`²l£pVloX[`¯i;Z]\_�[`¥p�qulmXu`¥^¨p;{u`]\|stpu¢
`]qUÄ}sjhv`jgul�_�a[bUc@Zjgu{�lmXu`©p¹yulmhm^���^ i;Zj\o�u`5lmX[Zjl�bµ`]lvZjhog}c¥bk`¹ck�[\_l�c
ckhm^�hv\mZjb�l£p�lmX[p[cµ`�q�b�p%^
lmXu`³± P¥J bµ`|cµ�u\ol£c¸h£c ­ � �uò �

q P ê¯ñkR�í5Óa×+Ó�ØhM ê¥Õ¥Ú�Ù¯í�O�×aê¥Ô;íIÚrO�ñ
rRX[` S W P²Q ¢UWYÐ T y}Zjs]®[Zjwu`IX[Z|c¯�[`t`jga�}cµ`t{al£paw�`]gu`]bµZjlm`IX[`zÈ[Zt¢
Xu`t{;b�Zj\[^a`¹ckXaZzb�p%�ugu{KloX[`I^¨p;{�`t\��frRX[`�^a`¹ckXas|p%gMcµh£cµl£cYp�qts-â
u�v XwS}x�_�â uiv XwSKZjgu{�õ â u�v X*S�lvp%yMp�\mp�w;hv`|c��|ÐLhvw;�ubk`³¶}� ZVckXMp § clmXu`"^a`|cµXBckXMZ�y[`aZjl²lmXu`"hmgu\m`jlYp;q'lmXu`�s|p%^"yu�ulvZjloh£p%gMZj\6{up;^¨Zzhmg=�
S lRs|p%g}ckh�ckl�cVp�q¯Zx_ýâ uiv XwS#ckXMZ�y[`"ckl£Zzbklmhog[waq�b�p;^ÝlmXu`©«Lp�p;bYp;gp%g[`Kckhv{�`�p�q¸loX[`I�;�McYZjgu{�`]gu{[cYp;g�loX[`�«Lp�p;b¥p%g�lmXu`�p;loX[`jb¥cµhm{u`
p;q¥lmXu`K�;�Mc���e0ckhmguw�ZQ_ýâ u�v XwS°l£p¹yMp�\mp�w;nahmg¨lmX�h�c'yMZzbkl6p;q¯loX[`{up;^¨ZzhmgK`jgMZ��M\o`¹cRw[p�p;{KÃ;�[Z]\_hmlmn0s]`t\o\£c¥s]\vpuc�`Vl£p�lmXu` § hmgu{�lm��gugu`t\
§ Zj\m\���r²X�h�c5Zj\£c�p�X[`]\_y[`]{�l£p�^¨Zz®�`aÄ}gu`jbV^a`|ckX[`|cÆst\mp[cµ`"l£p�loX[`
^¨p;{u`]\³ck�ubµqUZjst`�Zjgu{Üs]\vpuc�`�lvp@lmXu` § hmgu{@lo�ug�g[`]\³ck�ubkqªZjst`�Z|c"Z
bµ`]Ã���hmbk`]^a`jgul;qªp;b��}ckhmguw0g[p�¢kcµ\ohoyK�Mp;��g[{uZzbkn5stp;gu{�holmhvp;gMc²p%g��}p%lmX

ck�ubµqUZjst`|cz�%rRXu`'^a`¹ckX0��gu{u`jb�loX[`'�;�Mc²Zzg[{0Zzb�p;��gu{ÆlmXu` § Xu`]`t\vcRh�c
i;`]bªnIstp;^"y[\m`zÈ=� S l[s|p%gMcµh£cµl£cRp;qLs|p%^"�uhmg[Zjloh£p%g5p;q�_/â uiv XwSMx�s�â
u�v XwS�Zzg[{aõ â u�v X*Salvp%yMp�\mp�w;hv`|c��²rRXu`�w�bkhm{©l£p¹yMp�\mp�w;n�Zzb�p%�ugu{lmXu`YZzÈu\m`|c�Zzg[{³lmXu` § Xu`t`]\£c=p�q�lmXu`²�;�McLh£c=^¨Zjhog[\_nIp;q[loX[`d_�â u�v XwSlmn;y[` § X�hv\o`©w;bkhv{"lvp%yMp�\mp�w;nahmg¨lmXu`KyMZjbªlfstp;g[ÄMg[`]{"�M`jl § `]`jg°loX[`
ZzÈ[\o`¹c=Zjgu{VloX[`¥«Lpup%b[h£cfp;qulmXu`Yõ�â u�v XwSVlmn;yM`;�¹rRX[`|cµ`²lvp%yMp�\mp�w;hv`|cZzbµ`¯stp;g�gu`tsjlv`]{ § holmXTsÛâ uiv XwSiy'hogIlmXu`³ck^¨Z]\o\%yuhoy[`|c�s|p%g�g[`]s]lohmguwlmXu`³l § p©cµhm{u`|c¥p;q=loX[` § X[`]`]\uX[p;�Mc�`|cRZ|c²cµX[p § gKhmgKÐ=hmw�¶M� �}�%rRX[`
l£p%l£Zj\ug���^"�M`jb�p�qLgMp;{�`¹cfh�c²Zz�Mp%�ulMc�`zi;`jg�^�hv\m\_h£p%gLx]^¨puckl}p;q=loX[`j^
h�cRs|p%gust`jgulob�Zzlv`]{5Zjbµp;��g[{�lmXu`V�;�Mcz�
rRXu`#^¨p;^a`jgulo�u^+`]Ã��[Zzlmh£p%gÛX[Z|c0�[`t`jg {�h£c�sjbµ`jlmhmÅt`]{@�Mcµhog[w

cµ`tstp;gu{u¢ªp%bµ{u`jb}�}p%��g[{�`t{�s]`]g�lmbµZ]\M{;hvq�qU`]bµ`jgust`�cµs]Xu`]^a` § Xuhm\m`IloX[`
lmbµZjgMckyMp%bkl³`tÃ;�[Zjloh£p%g qkp%b©lmXu`�lm��bª�;�[\o`]g�lVi�h£c�stpucµholmn hmg J yMZj\vZzbkl£¢
H \m\_^¨ZjbµZ|cY^¨p�{�`]\fXMZtc³�[`t`jg°{�h£c�sjbµ`jlmhvÅ]`]{¨�Mcµhog[w�ÄMbdcµl¸p;bµ{�`jb¥�;y}¢
§ hmgu{�c�sjX[`j^a`;�Vr�hm^a`K{�h£c�sjbµ`jlmhmÅ|Zzlmhvp;g�X[Z|cY�M`]`jg�Z�y�y[b�p%È�hm^¨Zzlv`]{
�Mcµhog[w�lmXu`©c�`]s|p%gu{°p%bµ{�`]b²WYb�Zzg�®M¢ N hvstp�\vcdp%g¨cµs]Xu`]^a`;�³W³p%g}ckl£Zzgul
lmho^a`Vcµlm`jyLx�e{z'ö »L¼ »�»u»L½Æ¾vc�`]st¿}h£c��}cµ`]{Ihmg5lmXu`Vckhm^��u\vZzlmh£p%g=�¹rRX[`
^¨ZzÈuho^��u^ WYÐL±/gu��^"�M`jbY�MZ|cµ`t{�p%g#lmX�h�cÆlohm^a`°cµlm`jyLxflmXu`"hmgu\m`jl
i;`t\mp�sjhmlonaZzg[{"loX[`5Xu`]hmw�X�l=p�qRlmXu`Æ�;�Mc�xMõ2x�h�c ò�§ Xuhm\m`5lmXu`I^a`tZjg
i;Zj\o�u`¥hmg�lmXu` § X[p�\o`¯{up;^¨ZzhmgVh�c=\vp § `jbMlmX[Zjg ­ � ò �¹rRXu`'c�p�\_�uloh£p%gÆh�c
hmg�hmloh£Zj\ohmÅt`]{"�[nalmXu`�hmgu\m`jlfi;`]\vp;s]holmn¨`zi;`]bkn § Xu`]bµ`;�6rRXu`�lohm^a`5X�h�c�¢
l£p%bkn0p;q�lmXu`IZj`jb�p�{;n�gMZz^�hvsYstp;`tq�Ä}s]hm`]g�l�cRZtc § `]\m\}Ztc²lmXu`³bµ`¹ckhv{;�[Z]\
p;qRZ]\o\LloX[`�lm��bª�;�[\o`]g�lMi;ZzbkhvZz�[\m`|c¸X[Z�i;`V�[`t`jg"^¨p%guhol£p%bkhmguw5hmg�`tZjs]X
lmho^a`.cµlm`jy {;��bkhmguw.loX[`.ckhm^��u\vZzlmhvp;g=� Ð=�u\m\_n s|p%g%i;`jbkw�`t{�lo�ubª�;�[¢
\m`jg�l[«Lp § X[Ztc=�M`]`]gKp¹�ul£Zzhmgu`t{Æhog�lmXu`'{[p%^¨Zjhog�ZjqUlv`jb�Zz�Mp%�ulucµ`zi;`]g
lmX[p%�}c�Zjgu{³lmhm^a`'cµlm`jy}cz� S g5`tZ]sjXIlmho^a`³cklv`zy=xjloX[`¥^¨ZjÈ�hm^���^/bµ`|cµhm{[¢
�[Z]\up�q=`tZ]sjX�lm��bª�;�[\o`]g�l;`]Ã��[Zjloh£p%g5XMZtc��M`]`jg0stp%g%i;`]bªwu`]{Vlvp�½|»�|<}%�
S g�«M�[`jg�l � � � xjloX[`³bµ`|cµhm{��[Z]\;h�c¸gMp%bk^¨Zj\ohmÅt`]{��unN~����>�>� ·`���������"�k� x§ Xu`]bµ` �"���k� h£c¸loX[`³\o`tq�l[X[Zjgu{Kcµhm{u`Vp;q=loX[`V{;h�cµs]bµ`jlmhmÅt`]{I`]Ã��[Zzlmh£p%ghmg©ÄMguholv`�i;p�\_�u^a`'^a`jlmX[p�{L�

� � ê¥ñ=ØNO�Ô;ñ
S g2loXuh£c°cµ`tsjlmhvp;g}x³loX[`B«Lp § cµlobk�[sjlm��bµ`|c©Zzg[{ÛlmXu`.Z]`jb�p;{�n�g[Zj^�hms
stp�`]q�ÄLsjhv`jg�l�c�p¹�ul£Zzhmgu`t{°qUb�p%^ lmXu` T5P¥J p;qYlmXu`ackhv{�`|¢ § hmgu{�«Lp §
Zzb�p;��gu{aloX[`0^¨p�{�`t\f�;�McÆZzbµ`©`zÈ;yM\mp;bk`t{�hmg��Mp%lmX�lohm^a`t¢ªZ�i;`jb�Z]w�`]{
Zzg[{KhmgMcµlvZjg�l£Zzg[`tp%�}c²«=p § �}rRXu`Æ^¨p;{u`]\[h�c¥n[Z § `t{��[n"Z5Àu» · n[Z §
Zzg[w�\m` § hmloX2bk`¹cªyM`]sjlVlvp loX[`�bµ`]\vZzlmh_i;`.cµhm{u` § hmgu{L�
rRX[`�lmho^a`|¢
Z�i;`]bµZ]w�`t{°«Lp § h£cIp%�ul£Zzhmgu`]{°�Mcµhog[w ~u��­u­�­ lohm^a`¨cklv`zyLcIp%b ­ � ~u�
¾£cµ`]s|¿Rl£p%l£Zj\RcdZz^"y[\ohmguw�lmho^a`��VrRXuh£c³h�cV`tÃ;�uh_i;Zj\m`jgulLlvp�Z��}p%�ul �jò�­
lmho^a`¹c¥p;gu`I«M��hv{0yMZjbªlmhvs]\m`'yMZ|cdc�`|cYp%i;`]b�lmXu`I`]g�lmhobµ`V\m`jg[w;lmX"p�q6loX[`
�;�Mcz�

�t�'� �Q�'���k���<�����i���������[ �¡
rRX[`�stp%g%i;`]g�lmhvp;g[Z]\={;hmbµ`]s]loh£p%g}c³qkp%b³lmXu`�{�b�Zjw�qªp;bkst`¹x=\m`]qUl²qªp;bµs]`¹x
ckhv{�`¯qkp%bµs]`²Zjgu{Vn[Z § ^¨p;^a`jg�l|stp�`]q�Ä}s]hm`]g�l�cLZjbk`¯ckX[p § g�hogÆÐLhvwL� ò �
rRX[`�bµ`]qª`jbµ`jg[s]`5y}p%hmg�l¥p�q³lmXu`�nMZ § ^¨p%^a`jgul²stp�`]q�ÄLsjhv`jg�l²h£c�\mpu¢
stZjlm`t{aZzl�loX[`�«Lp�p;bR^�hm{;yMp;hogulM�[`jl § `]`]g"loX[`�q�b�p;g�lLZzg[{"loX[`Æ�MZjs]®
ZzÈ[\o`¹cRZjl[lmXu`�s]`]g�lv`jb¸p;q�loX[`Æck��y�y}p%bklohmguwIszn[\_hmgu{u`jbk�
rRXu`�lmho^a`|¢UZ�i;`]b�Zjw�`t{�i;Zj\o�u`¹c0qªp;b5loX[`�Zj`jb�p�{;n�gMZz^�hvs�stp�`]qk¢

Ä}s]hm`]g�l�c0Zjbµ`�cµX[p § g.hmgÜÐLhvwL� ~ Z]s]s|p%^"yMZjg�hv`]{ § hmlmXBlmXu`�^�hmg�h£¢
^���^çZzgu{°^¨ZzÈuho^��u^-y[`|Zz®Mc�{���bkhog[w�lmXu`�c�Zz^"yM\_hmguw°lmho^a`�� H \o\
lmXu`aZj`]b�p;{;nug[Zj^�hms�s|p;`tq�Ä}sjhv`jgul²Zzbµ`©g[p;bª^¨Z]\_hvÅ]`t{ § hmloX#lmXu`�{u`jgM¢
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Zzb�p;��gu{ÆlmXu` § Xu`t`]\£cRZzg[{0¤�{ ¦ loX[`³^a`|cµX©Zjbµp;��g[{IloX[`'�[`|Zz^°c²Zzgu{�loX[`Æck��y�y}p%bklU�
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 W³p%^"y}Zzbkh�c�p%g"p;q6lmXu` T5P¥J Z]`jb�p;{�n�g[Zj^�hmsVstp;`tq�Ä}s]hm`]g�l�c¥¤ªcknu^"�Mp;\£c ¦ Zjgu{©lmXu`I`zÈ;yM`jbkhm^a`jg�lL¤ªc�p;\ohv{©\ohmgu`|c ¦r
 ¤UZ ¦ {;b�Z]w0s|p;`]qUÄ}sjhv`jgul�x
¤£� ¦ \_hvq�lMstp�`]q�ÄLsjhv`jg�l�x¹¤�s ¦ ckhv{�`Vqkp%bµst`³stp�`]q�Ä}s]hm`]g�lMZzgu{"¤�{ ¦ nMZ § ^¨p%^a`]g�lus|p;`tq�Ä}sjhv`jgul
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ÐLhvw;�ubk` òk
 W³p%g%i;`jguloh£p%gMZj\[{;hmbµ`]sjlmh£p%gMcRqªp;b6loX[`�Zj`jb�p�{;n�gMZz^�hvs'stpu¢
`]qUÄ}sjhv`jgul § hmloX0bµ`|cªyM`]s]l�l£p5lmXu`5ckhv{�`t¢ § hmgu{�{�hobµ`]s]loh£p%g��

ckhmlmn@p;q³loX[`¨Zzhmbkx<¨ ö�½�¼m½tô2© ukª VI«jx¸loX[`aq�bµ`t`¨cklmbk`|Zz^Ei;`]\vp;s]holmn¬[­ ö å2®�V ª y%x}bµ`]qª`jbµ`jg[s]`KZjbk`|ZT¯ ö�»L¼m½CV±°"Zzg[{¨bµ`]qª`jbµ`]gus]`\m`jguw�loXKp�q�p;gu`Y^a`jlv`jbk�%ÐLhvw;�ubµ` ~ ckXMp § cfloX[`³`zÈ�y[`jbkhm^a`jgulvZ]\ti;Z]\o`¹c
qkp%bÆloX[`�Z]`jb�p;{�n�g[Zj^�hms¹cÆstp�`]q�Ä}s]hm`]g�l'Zzl'lmXu`°b�Zzguwu`¨p;q�n[Z § ZzgM¢
w�\m`|c�x ¤ x��M`jl § `]`jg¨¢ �uò[· Zzgu{�ó �uò[· �RrRX[`5stp%^"y[��lv`]{©i;Zj\o�u`¹c¯qªp;b
lmXu`©lohm^a`t¢ªZ�i;`]bµZ]w�`t{°ckhv{�`|¢�qkp%bµs]`Kstp;`tq�Ä}s]hm`]g�l�xH_ � Zzg[{¨lmXu`©n[Z § ¢^¨p%^a`]g�l¹stp�`]q�Ä}s]hm`]g�l�x/_ ¥d¦ Zjw�bk`t` § `]\m\ § hmloXIlmXu`¯`zÈ;yM`jbkho^a`]g�l£Zj\
i;Zj\o�u`¹cfZtcRcµX[p § gÆhog5ÐLhvwL� ~ � s'Zzgu{I{=� J p%^a`'{�h£c�sjbµ`zy}Zzgus]hm`¹cMXMZ�i;`
�[`t`jg©qªp;��gu{5�[`jl § `]`]g�lmXu`Æstp%^"y[��lv`]{Ilmho^a`|¢UZ�i�`jb�Zjwu`]{Ii;Zj\o�u`�qªp;b
lmXu`�{;b�Zjw�s|p;`tq�Ä}sjhv`jgul�xU_ � Zzg[{.lmXu`�`zÈ;yM`jbkhm^a`jg�l£Zj\¸i;Z]\_�[`;� � glmXu`�p%lmXu`]b'X[Zzg[{Mx}loX[`"{;hvq�qU`]bµ`jgust`�hmg#\_hvq�l¥qªp;bkst`Ks|p;`]qUÄ}sjhv`jgul�x^_ � x
�[`]l § `t`jg1loX[` ckhm^��u\vZzlmhvp;g�Zjgu{2loX[`@`jÈ;y[`]bkho^a`]g�lVh�c°bµ`]\vZzlmh_i;`t\_n
\vZzbkw�`VZ|c'ckX[p § g0hog"ÐLhvw[cz� ~ � �}� G p § `zi�`jbkx]lmXu`Æ^a`tZ|ck�ubk`t{�i;Zj\o�u`¹c
\onu`0hog°�[`]l § `t`jg¨lmXu`0^¨ZzÈuho^��u^ðZzg[{a^�hmg�hm^���^-y[`|Zz®}c'qkp%bYloX[`
stp;^"yu�ulm`t{�Zj`jb�p�{;n�gMZz^�hvs¥s|p;`tq�Ä}sjhv`jgul£cz� S g0loX[`V`zÈ�y[`jbkhm^a`jgul�xzloX[`
^¨p;{u`]\ § Ztc�^¨p%i;`t{astp;g�lmhogu�[p;�Mcµ\on°Zjbµp;��g[{"loX[`�cµ�;yuyMp%bklfsznu\ohogM¢
{�`]bIZjl³Z¨b�Zjlm`¨p�q5p%gu`�Zzg[w�\m`�y[`]b5c�`]s|p%gu{=�.rRX[`°Z]`jb�p;{�n�g[Zj^�hms
stp�`]q�ÄLsjhv`jg�l�c=X[Z�i;`¥�M`]`jg5s|p%^"yu�ulm`t{V�}ckhmguw �j­�­ c�Zj^"y[\m`|c6Zzlu`tZjs]X
Zzg[w�\m`;�frRXu`Æ^¨p�{�`]\MXMZtc²�M`]`jg©b�p%l£Zzlmhog[w0s|p%gulohmg��Mp%�Mc�\_n0^a`tZjg�hmguw
lmX[ZzlMlmXu` �z­�­ c�Zj^"y[\m`|c § `jbµ`'g[p;lul£Zz®u`jg©Zjl}stp%g}ckl£ZzgulunMZ § Zzg[w�\m`;�
rRX[`�«Lp § Zzb�p%�ugu{�lmXu`�^¨p;{�`t\£x�`¹cªy[`tsjh£Zj\m\_n�hmgalmXu` § Zz®u`I�[`]X�hmgu{
lmXu`V�;�McÇx¹h£cRg[p;l=ckl£Zzlmhvp;g[Zzbkn;x § Xuhms]XKb�Zzh�cµ`¹c²Z�Ã;�[`|cµloh£p%g"Z��Mp;��l[loX[`
sjbµ`t{;ho�uhv\_hmlon�p�q'loX[`a`zÈ�y[`jbkhm^a`jgulvZ]\f{[Zzl£Z%�°ÐLhmw���bµ` ~ ckXMp § cÆlmX[Zzl
lmXu`³s]��bµi;`|c�p¹�[lvZjhog[`]{5qUb�p%^�lmXu`³`jÈ;y[`]bkho^a`]g�l%Zzbµ`Yg[p;l[cknu^�^a`jlmbªhvs
Zzb�p;��gu{�loX[`°Åt`jb�p#nMZ § Zzg[w�\m`;�ÛrRXuh£c�^a`tZjgMcKlmX[ZzlYlmXu`�stp;g�lmhogM¢
�[p;�McVb�p%l£Zzlmhvp;g�p�q'lmXu`©^¨p;{u`]\¸\m`tZ�i;`¹c5c�p%^a`"hmg[«}�u`jg[s]`¹c�p;g#loX[`
^a`tZ|ck�ubk`t{#i;Zj\o�u`¹c���rRXu`°{;b�Zjw[¢�s|p;`tq�Ä}sjhv`jgul�x<_ � xRloXMZzlY{�`zyM`jg[{[c^¨Zzhmgu\onap%g"lmXu` § Zz®�`Kcµlobk�us]lo�ubµ`|cf�M`jXuhog[{KlmXu`��;�Mc�x[cµ`]`]^°c¥lvp0�M`
Zjq�qU`tsjlv`]{�i;`]bkn�^��us]X#�unBloX[`¨b�p%l£Zzlmh£p%g.p;q�lmXu`°^¨p;{�`t\�� Q p;bk`|¢
p%i;`]bkx[lmXu`"^¨p�{�`t\�hmg#lmXu`"`zÈ;yM`jbkhm^a`jg�l § ZtcÆb�Zzh�cµ`t{ ò ^�^Eq�b�p;^
lmXu`I«Lp�p;b�l£p0Z]\o\vp § hml£c¥i�h_�[bµZjloh£p%gKZjgu{"Zj\£c�pKlvp�yubµ`zi;`]g�luZjg;n0s|p%gM¢
lmbªho�;��lmh£p%g�p;q'lmXu`¨q�bkhvsjlmhvp;g°�M`jl § `]`]g#loX[` § Xu`]`t\vc�Zzgu{�lmXu`°«Lp�p;b
hmgKlmXu`VZ]`jb�p;{�n�g[Zj^�hms¯stp�`]q�ÄLsjhv`jg�l�c��%r²Xu`³{�h£c�sjbµ`zy}ZzgusjnÆhmgKlmXu`V\_hvq�l
qkp%bµs]`�s|p;`tq�Ä}sjhv`jgul�xk_ � stZjga�[`"Zj{u{;bµ`|cÇcµ`t{"lvp¨loXuh£c ò ^�^ s]\m`tZzbk¢
Zzg[s]`VZjgu{©Zj\£c�p5l£p5lmXu`³yMp[cdckho�[\m`³i�h_�[bµZjloh£p%g�p�q=lmXu`V^¨p;{�`t\��%r²Xu`|c�`
i;ho�ub�Zjloh£p%g}c�^�hmw�X�lMsjX[Zjguwu`³lmXu`³hmgus]hm{u`jg[s]`�Zjguwu\o`Æp;q�loX[`�s|p%^�hmguw
Zzhmb § hmloX©bµ`|cªyM`]s]lul£p0loX[`³�}p%lmlvp;^Ýck�ubkqªZjst`Vp;qflmXu`��;�Mc¯Zzg[{�X[`jgust`
lmXu`Yi;Zj\o�u`'p;qH_ � �;rRX[`Y{;h�cklmbªho�;��lmh£p%gÆp�qMloX[`Ylohm^a`t¢ªZ�i;`]bµZ]w�`t{³\mp�stZ]\yubµ`¹cdck�ubµ`¯s|p;`tq�Ä}sjhv`jgul�x�_ � x%p;g�lmXu`5ck��bµqªZjs]`³p�q=lmXu`V�;�Mc¸h£c¯ckXMp § g

hmg�ÐLhmw=� � �6rRXu`Æ^�hmg�hm^���^ ck��bµqªZjs]`Vyubµ`¹cdck�ubµ`³h�cYqªp;��g[{Kl£p0�[`Æhmg
lmXu`I\o`t`t¢kckhv{�`ÆqUZ]s]`5p;q6lmXu`��;�Mc¥st\mp[cµ`Ælvp0lmXu`I\m`tZj{�hog[wK`t{�w�` § Xuhm\m`
lmXu`³Xuhmw�Xu`¹ckl%y[bk`¹cdcµ��bµ`¯h£c²qªp;��g[{�l£pI�M`Vp%g0loX[`³`]{uw�`Y�M`jl § `]`]g�loX[`
qUbµp;g�l[qUZjst`Æp�qfloX[`³�;�}c²Zjgu{�lmXu`��;yLcklmbµ`tZz^¨¢kckhv{�`VqUZjst`Æp�qfloX[`³�;�}c��
rRX[`5X�hvw;X[`|ckl=lohm^a`t¢ªZ�i;`jb�Z]w�`]{Kyubµ`¹cdck�ubµ`Æp;galoX[`�\m`]`t¢kckhv{�`KqUZjst`5h�c
stp;g[ÄMg[`]{��[`jl § `]`]g.lmXu`�q�b�p;g�l § X[`]`t\YZjgu{BloX[`a�}Zjs]® § Xu`t`]\¯hmg
lmXu`Æ^�hm{u{�\m`5p;q6lmXu`IXu`]hmw�X�lLp;q6lmXu`Æ�;�}c�� � `jw;h£p%g}c¯p;q6X�hvw;X[`jbRZzg[{
\vp § `jbLy[bµ`|cdcµ��bµ`|c�Zzbµ`'qkp%�ugu{�p%g5lmXu`³lvp%yM¢kckhv{�`³qªZjs]`�p;q}lmXu`³�;�Mc¸Z|c
ckXMp § g�hmg0ÐLhvwL� � � Z;�
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¸T h£cµlobkho�;��lmhvp;gap;q¸lmXu`5lmhm^a`t¢ªZ�i;`jb�Zjwu`]{�yubµ`|cÇck��bµ`Æstp�`]qk¢
Ä}s]hm`]g�l}p%gKlmXu`Ick�ubkqªZjst`Vp;q�loX[`'�;�}c��
ÐLhmw���bµ` ß h�cIZKy[\vp%l²p;q¯lmXu`©lmho^a`|¢UZ�i;`]b�Zjw�`t{a\vp;stZ]\�yubµ`|cÇck��bµ`

stp�`]q�ÄLsjhv`jg�l�x"_ � Zj\vp%guw"ZI\ohog[`Æ{�b�p § g©Zzl=loX[`�^�hv{�{u\o`Ip;q6lmXu`��;�}cZzl ¢ öã»KZtc²cµX[p § g5hmg�ÐLhvwL� ß � Z%�;rRX[`jbµ`¯h£c6X�hvw;XIyubµ`¹cdck�ubµ`¯p;g�loX[`qUbµp;g�l�qªZjst`|c¥p;qfloX[`'�M`tZz^°c¸��g[{�`jb�loX[`³�}p;{�n0p;q�loX[`³�;�}c²Zjgu{0\mp §
yubµ`¹cdck�ubµ`|c[�M`jXuhog[{�lmXu`]^DZ|c¸ckXMp § g5hog5ÐLhvwL� ß � �KZtc § hvw�wu\o`¯hmg�loX[`
sj�ubµi;`³p;qf\mp�stZ]\;y[bk`¹cdcµ��bµ`Ystp;`tq�Ä}s]hm`]g�lª�

²r³

´ ³

µ·¶4²A¸\¶�¹�ºC»6¼�¶

½ ¸¾º/¼�¶ ½ ²r¿`À´ ²r¿rÁ ½ ²r¿`À

ÐLhvw;�ubk` ßH
 ±¥p;s|Zj\Vyubµ`|cÇck�ubk`�s|p;`]qUÄ}sjhv`jgul 
 ¤�Z ¦ lmXu`@\ohog[`@Z]\mp;guw
§ X�hvsjX°loX[`5y[bk`¹cdcµ��bµ`5stp�`]q�Ä}s]hm`]g�l�h£c�{;b�Z § g°cµX[p § hmguw�lmXu`"ckl£Zzbkl£¢
hmguw5y}p%hmg�lMZzgu{"¤v� ¦ lmXu`³yubµ`|cÇck��bµ`'s|p;`]qUÄ}sjhv`jgul[Zjw[ZzhmgMcµl�lmXu`V\m`jg[w;lmX
p;q�lmXu`V\ohmgu`;�
P gMcµhmw�X�lLc�p;qUl § Zjbµ`¯yMZjs]®[Z]w�`'h�c¸�}cµ`t{�l£pKi�h£cµ�[Zj\ohvÅ]`³lmXu`Æ«Lp § �

ÐLhvw;�ubk`°à.ckXMp § cIlmXu`almhm^a`t¢ªZ�i;`jb�Zjwu`]{#«Lp § cµlobk�us]lo�ubµ`|cÆZzb�p%�ugu{
lmXu`K�;�Mc'�un�^a`tZzg}cVp�q¯loX[`0i;p;bªlv`zÈas|p%bµ`�lv`]s]X�g�hvÃ;�[`;��rRXu`�ckhv{�`|¢

Proceedings of the 5th IASME / WSEAS International Conference on Fluid Mechanics and Aerodynamics, Athens, Greece, August 25-27, 2007      145



§ hmgu{¨«Lp § h�c's|p%^"yM\o`]lm`t\_n¨Zjlol£Zjs]Xu`]{alvpaloX[`�q�b�p;g�l=qªZjs]`©Zzg[{�loX[`
�;yLcklmbµ`tZz^DqUZ]s]`Ip;q�loX[`'�;�}c�� S l�cµ`zy}Zzb�Zzlv`|cRZzl}{;hvq�qª`jbµ`jgul%y[\vZjst`|cRp;g
lmXu`�l£p¹y}¢ªcµhm{u`�qUZjst`¨Ztc0ckXMp § g#hog�Ð=hmwÛà[� Z;� S l³cµ`jyMZjbµZjlm`¹cIZzl¯loX[`
qUbµp;g�lL`t{�w�`Il£p�qkp%bk^ lmXu`5i;p;bklm`zÈhÂhÃ%½;� S l²cµ`zy}Zzb�Zzlv`|c¯Z]\vcdpaZzlfloX[`
�;yLcklmbµ`tZz^Ý`]{uw�`Il£p�qªp;bk^ lmXu`�i;p;bªlv`zÈhÂNÃtÿ�Zzg[{"holfbµ`tZzlml£ZjsjX[`|c²l£p
lmXu`�cµ��bµqUZ]s]`¥�[`tqªp;bk`¯hmlMc�`zyMZjb�Zzlv`|c6Zjw[Zzhmg5lvp�qªp;bª^OloX[`�cklmb�p%g[w5c�`zy}¢
Zzb�Zjloh£p%gVi;p;bklm`zÈ�ÂNÃjÀL�%rRXu`¥bµ`tZzlml£ZjsjX[`]{V«=p § hogÆlmXu`¥lvp%yM¢kckhv{�`¯qUZjst`
cµ`jyMZjbµZjlm`¹c¥q�b�p%^�loX[`Kck�ubkqªZjst`IZjl=lmXu`�\m`]`|¢ªcµhm{u`5`]{uw�`Il£p"qªp;bª^�loX[`
\m`]`t¢kckhv{�`¥i;p%bklmhmst`|c��|rRX[`²\m`]`t¢kckhv{�`Y«Lp § cµlobk�us]lo�ubµ`|cMZzbµ`Ri�`jbkn³stp;^¨¢
y[\m`zÈÜstp;g�l£Zzhmg�hmguw�{�hmq�qª`jbµ`]g�lRbµ`jw�hvp;gMc5p�qI«=p § cµ`jyMZjbµZjloh£p%g}c5Zzg[{
bµ`tZjlol£Zjs]X�^a`jgul£cz��rRXu`�ck^¨Zj\m\Yi;p%bklv`zÈÄÂNÃzø}x²cµX[p § gBhogBÐLhmw=�¸àM� s
h�c³qkp%bk^a`]{aZjl6loX[`Kl£p¹y}¢ªcµhm{u`�`]{uw�`;�VrRXu`©«Lp § bµ`tZjlol£Zjs]Xu`|cYlvp¨loX[`
\m`]`t¢kckhv{�`Kcµ��bµqUZ]s]`V�[`tqªp;bk`�hml6cµ`jyMZjbµZjlm`¹c²lvp"qkp%bk^ lmXu`5\m`]`|¢ªcµhm{u`Ibk`|¢
sjhmbµsj�[\mZjloh£p%g©�;�;�u�[\m`ÅÂNÃjôL�²rRX[`�sjhmbµsj�[\mZjlm`t{"«=p § hmgalmX�h�c'i;p;bªlv`zÈ
cµ`jyMZjbµZjlm`¹c'qUb�p%^ lmXu`"\o`t`t¢kckhv{�`�ck�ubkqªZjst`�l£p°qkp%bk^-lmXu`acµ`jyMZzb�Zjloh£p%g
i;p%bklv`zÈ�ÂhÃ]å³�[`tqªp;bk`²hol�^a`]`jl�c § holmX5lmXu`¯bµ`tZzlml£ZjsjX[`]{Æ«Lp § s|p%^�hmguw
qUbµp;^/loX[`'i;p%bklv`zÈ�ÂhÃzøL�%rRX[`Yi;p%bklm`jÈIckX[`]`]l;q�b�p%^�loX[`¥�ugu{u`jb[�Mp�{;n
«Lp § bµp�\o\£cR�;y�lvp©qkp%bk^ãlmXu`I\mp § `]bfyMZzbklLp;q6lmXu`Æbµ`]s]hobµs]�u\vZzlmhvp;g5bk`|¢
w;h£p%gap;g©lmXu`5\m`]`Kcµhm{u`¹xiÂNÃ�®[�fÐLhmw���bµ`�à[� s�ckXMp § c¥loXMZzl}lmXu`I��y�y[`]b

Z ¦ � ¦

s ¦

J hm{u` § hmgu{
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ÂhÃ]ÿ

ÂNÃzø ÂÆÃ]å

ÂhÃjôÂNÃ�®

ÂNÃjþ

ÂNÃjä

ÐLhvw;�ubk`Üà 
Ü� p%bklv`zÈ stp;bµ`|c¨cµX[p § hmguw loX[`.lmho^a`|¢UZ�i�`jb�Zjwu`]{Û«Lp §
cklmbk�us]lo�ubk`¹c�Zjbµp;��g[{#loX[`°�;�Mc 
 ¤UZ ¦ l£p¹yM¢kckhv{�`�qUZ]s]`�i;p%bklmhmst`|c�xY¤v� ¦
�MZ]sj®M¢ªcµhm{u`³qUZ]s]`Vi;p;bklohvs]`¹c¸Zzg[{©¤�s ¦ loX[`V\m`]`t¢kckhv{�`�qUZ]s]`Vi;p;bklohvs]`¹c��
bµ`]s]hobµsj�[\mZjloh£p%gK�;�;�u�[\m`�hmgalmXu`�\m`]`|¢ªcµhm{u`�«Lp § x�ÂNÃ]ô[xMckl£Zzbkl�cYZzlfloX[`
\vp § `jb�qUb�p%gulRstp%bkg[`jb³p;qVloX[`a\o`t`t¢kckhv{�`aqªZjst`¨Zzg[{�`zÈ�lv`jg[{[cIZ]\mp;guw
lmXu` § X[p�\o`V�;�Mc²\o`]guw�loX�� � g"lmXu`5p%lmXu`]b¸cµhm{u`¹x%loX[`I\mp § `]bfbµ`tsjhmbks]�[¢
\vZzlmhvp;g��;�;�u�[\m`¹x�ÂhÃ�®�x%`zÈ�lv`jg[{[c¸p;gu\on��[`]l § `t`jg0loX[`VqUbµp;g�lMZzgu{KloX[`
�MZ]sj® § X[`]`]\£c��¯rRX[`�stp;^�hog[w"«=p § c'qUbµp;^ lmXu` § X[`]`t\LX[p;�Mc�`|c¥l£p
lmXu`V\m`]`|¢ªcµhm{u`�«Lp § {u`|cµlob�p¹n5lmXu`�`zÈ�lv`jg}ckh£p%gKp;q�lmX�h�c6�;�����[\m`VZ]\mp;guw
lmXu`'\m`jguw�loX�p�q}loX[`¯�;�Mcz�;ÐLhvw;��bµ`³à[� sVcµX[p § c6ZYi;p;bªlv`zÈLx/ÂNÃ]þ[x]s]\vpuc�`
l£pKlmXu`5«Lpup%bRp;q6lmXu`I{[p%^¨Zzhmg=�}r²X�h�c²i;p;bklm`zÈ0h£cYZ5c § hobµ\ohog[w0i;p;bªlv`zÈ
qkp%bk^a`]{5{��u`³l£p5lmXu`�hmg�lv`jb�Zjs]loh£p%gI�M`jl § `]`jgKloX[`�qUbµ`]`t¢kcklmbµ`tZj^O«Lp §
Zzg[{.lmXu`#«Lp § q�b�p%^úlmXu`°�}Zjsj® § Xu`t`]\¯X[p;�Mc�`;�ÜrRXu`���y}cklmbµ`tZj^

«Lp § x³lmXu`@\o`t`t¢kckhv{�`B«=p § Zzgu{ loX[`��ugu{�`]bª�Mp;{�nÜ«=p § cµ`zy}Zzb�Zzlv`
§ Xu`]g.lmXu`zn.bk`|Zjs]X�loX[`��}Zjsj®Ûck�ubkqªZjst`¨p;q�loX[`��;�}c5l£p�qkp%bk^EloX[`
§ Zz®�`0«Lp § �¸rRXu`�lohm^a`t¢ªZ�i;`jb�Z]w�`]{"cklmbk�usjlm��bµ`¹c²p�q¸loX[`Igu`|Zzb § Zz®u`
«Lp § h£c¸cµX[p § gÆhogIÐLhvwL�tà[� �5Z|c6ZzgI�;yLckhv{�`t¢U{up § gÆZzbµsjX5ckX[Zzy[`Yi;p%bk¢
lv`zÈ=� � `�X[Z�i;`5qkp%�ugu{0loXMZzl6c�`zi;`jb�Z]\[i;p;bklohvs]`¹c¥Zjbµ`Æqkp%bk^a`t{K�ugu{�`]b
lmXu`Æ�Mp�{;nap;qRloX[`I�;�Mc�xu`|cªyM`]s]hvZ]\o\on"�[`]X�hmgu{©loX[`Æ�[`|Zz^°cÇx�lmXu`Kcµ�;y}¢
yMp;bklohmguwIszn[\_hmgu{u`jbkxzhogKloX[` § Xu`t`]\�X[p%�}cµ`VZjgu{KZjb�p%��g[{ÆloX[` § Xu`t`]\£c
p;q�lmXu`'�;�}c��
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ÐLhvw;�ubk` �H
 r�hm^a`t¢ªZ�i;`]bµZ]w�`t{"«=p § ho^"y[bkhogulfp%g°loX[`Kl£p¹y#Zzg[{°\m`]`|¢
ckhv{�`IqªZjs]`Ip;q6lmXu`V�;�Mc 
 Z ¦ Zjgu{K� ¦ Åtpup%^ hmg©l § p©sjbkhmlohvstZ]\ubµ`jw�hvp;gMc
hmgaÐLhvwL� � � sKckX[p § hmguw©lmXu`�{�hobµ`tsjlmhvp;g"p�qRlmXu`�«Lp §D§ X�hv\m`0¤�` ¦ Zzg[{
¤�q ¦ Åtpup%^Dhog0l § p0{;hvq�qª`jbµ`jgul%bk`]w;h£p%gMc�hmg©ÐLhmw=� � � {

ÐLhmw���bµ` � ckX[p § c'loX[`0«Lp § ho^"y[bªhmg�lfp%g¨lmXu`"ck�ubkqªZjst`Kp;q¥loX[`
�;�Mcz�¨rRX[`|c�`¨«Lp § yMZjlolv`jbkgMcÆZjbk`"lmXu`abk`¹ck�[\_l¥p�q'lmXu`¨«Lp § cµlobk�us|¢
lm��bµ`|cRhog©ÐLhvwL��à[�}ÐLhvw;�ubµ` � � sIcµX[p § c²loX[`Vbµ`|ZzlmlvZ]sjX�^a`]g�l[\_hmgu`%x"¯¨½
qkp%b¯loX[`Kstp;^�hog[w°«Lp § qUb�p%^-lmXu`Ki;p;bklm`zÈgÂÆÃ]ÿ § X�hv\o`ÆÜI½�bµ`jyubµ`t¢
cµ`]g�l�c�loX[`¨cµ`jyMZzb�Zjloh£p%g�\_hmgu`ap�qYloX[`�i;p%bklv`zÈÝÂhÃjÀ�Zzg[{Þ¯0ÿ°h�cÆloX[`
bµ`tZjlol£Zjs]X�^a`jgulu\ohog[`�qkp%b6lmXu`5c�Zj^a`Ic�`zyMZjb�Zzlmhvp;g0i;p%bklv`zÈ=�urRXu`Æ«Lp §
cµ`jyMZjbµZjlm`¹c'Zzl6lmXu`0q�b�p%gulv¢UqUZ]s]`I`]{uw�`©Zzgu{°qªp;bk^°c¥loX[`0i;p;bªlv`zÈ{ÂhÃ%½
�[`tqªp;bµ`5hol¸bµ`|ZzlmlvZ]sjXu`¹c¯l£palmXu`ack�ubµqUZjst`KZzl¸lmXu`0bµ`tZjlol£Zjs]X�^a`jgul=\ohog[`
¯KÀL�5rRXu`©stp;^�hog[w°«Lp § q�b�p;^ loX[`"c�`zyMZjb�Zzlmhvp;g¨i;p%bklv`zÈgÂÆÃtÿ°p;g
lmXu`�l£p¹y}¢ªcµhm{u`�qUZjst`�hmg�lv`jb�Zjs]l£c § hmloX.loX[` § Zz®�`°«Lp § �[`jXuhog[{�loX[`
�;�Mc¥l£p�qkp%bk^ lmXu`I��y}ckhv{�`|¢�{[p § g"ZjbµsjXackX[Zzy[`5i;p;bªlv`zÈ0�[`]X�hmgu{©loX[`
�;�Mc�xCÂhÃjä}�%r²X�h�c=i;p;bklm`zÈIckl£Zzbkl£c�Zzl%lmXu`³c�`zyMZjb�Zzlmhvp;gV\_hmgu`[Ü³ÿÆckXMp § g
hmg�Ð=hmw=� � � Z%��Ð=hmw���bµ` � � q³ckX[p § cVlmXu`acµ`jyMZjbµZjloh£p%g�\_hmgu`%x<ÜYøMx�Zzg[{
lmXu`�bµ`|ZzlmlvZ]sjX�^a`]g�lL\ohog[`¹xH¯0å¨p;q¥loX[`�bµ`]s]hobµsj�[\mZjloh£p%g"i;p%bklv`zÈ{ÂNÃ]ô}�
rRX[`ÆÄ}w���bµ`VZ]\vcdp©cµX[p § c¥ZÆcµ^¨Zj\m\=cµ`zy}Zzb�Zzlmh£p%g5�;�����[\m`'hmg"loX[`�\m`]`|¢
ckhv{�`Æ«Lp § ckl£Zzbklmhog[w § holmX©ZÆcµ`jyMZzb�Zjloh£p%g�\ohog[`VZzlMlmXu`³qUb�p%gul�`]{uw�`Vp�q
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lmXu`¨qªZjst`°Zzg[{.`]gu{;hmguw § hmlmX.lmXu`abµ`|ZzlmlvZ]sjX�^a`]g�l²\ohmgu`{¯KøL��Ð=hmw[¢
��bµ` � � `.cµX[p § c0lmXu`°�uhvqU��bµstZjloh£p%g@\_hmgu`Þß�½#Zzl § X�hvsjXÜlmXu`#«Lp §
qUbµp;^ãloX[`Æl § p©\o`t`t¢kckhv{�`�bµ`]sjhmbµsj�[\mZjloh£p%gI�;�����[\m`|c�x"ÂhÃjô"Zzgu{ÆÂNÃ�®�x
^a`]`]lU�frRX[`I«=p § ZjlLloXuh£c¯\ohmgu`�ckl£Zjw�g[Zzlv`|c¯\m`tZ]{;hmguw0lvp�ZÆXuhmw�X¨ck��bk¢
qUZ]s]`¨yubµ`|cÇck�ubk`°Ztc"ckXMp § gBhmgBÐ=hmw=� � � s;�ÜrRXuh£c0\ohog[`°`zÈulm`]gu{McIl£p
�[`]X�hmgu{5lmXu`³�MZ]sj® § X[`]`]\£c¥Ztc¯ckX[p § gKhog0ÐLhmw=� � � {L�
J `zy}Zzb�Zzlv`]{K«=p § cRqUb�p%^
loX[`Vl£p¹y}¢ªcµhm{u`¹x]lmXu`Æ\o`t`t¢kckhv{�`�Zjgu{0loX[`

�MZ]sj®¨ckhv{�`5qªZjst`|cYp;qRloX[`Æ�;�Mc¥^a`jbkw�`Vlvp�w�`]loX[`jb6lvp"qkp%bk^�Z�cµlob�p;guw
c § hmbµ\_hmguw©«Lp § hmg0lmXu` § Zz®�`��urRXuh£cYc § hobµ\ohog[wK«Lp § `zÈulm`]gu{Mc¸qkp%b¸Z
\vp%guwK{;h�ckl£Zzgust`³hmg0lmXu` § hog[{�lm��gugu`]\;�[`]X�hmgu{5lmXu`³�;�Mc��

�t�áà â�ãåä�æ`�
ãåær�
ãå�� 
çåäÆ�[ �¡
rRX[`KhmgMcµlvZjg�l£Zzgu`|p%�}c³{[Zzl£ZKqUb�p%^ lmXu` T5P¥J Zjbµ`K�}cµ`]{°l£p°`jÈ;y[\vp%bµ`
lmXu`B«=p § cklmbª�[sjlm��bµ`|c©Zjgu{ lmXu`.lohm^a`BZjg[Z]\_n}ckh�cap;qKloX[`BZ]`jb�p;{�n[¢
g[Zj^�hms©stp�`]q�ÄLsjhv`jg�l�c��ÆÐLhvw;�ubk` �z­ ckXMp § c'lmXu`©h�c�pucµ��bµqUZ]s]`Kp�qYloX[`
yMp[ckhmlohoi;`Üc�`]s|p%gu{ hog%i;Zjbªh£ZzgulÆp�q0lmXu`@i;`t\mp�sjhmlon1w;b�Zj{�hm`]g�lVlv`jg}c�p;bè ö â�½ ª ÿ"é<ê�ë ª é £�ì é<ê ì�ª é £ ë�¾ �]� ¿d�³rRXuh£c'lm`tsjX�guhmÃ��u`KZ|c'hml¸h�c{�`¹cµs]bªho�[`¥�[n � `tp;guw�Zjgu{ G �McÇc�Zzhmg°¾ �j� ¿Mh�c6lmXu`¯�[`¹cklulm`tsjX�guhmÃ��u`¯l£p
lmbµZ]sj®IlmXu`'i;p%bklmhmst`|c=hmg�loX[`Yhog}ckl£ZzgulvZjgu`tp;�Mcf«Lp § �%rRX[`³Ä}w;�ubµ`¥lmXu`]g
ckXMp § c�loX[`³i;p%bklmhms|Zj\�cµlobk�us]lo�ubµ`¥Zzb�p;��gu{�lmXu`¯�;�Mc6Zjl[p;gu`YhmgMckl£Zzgul;hmg
lmho^a`�� S q § `'stp%^"y}Zzbµ`¥loX[`Ylvp%yM¢kckhv{�`Yi;p%bklmhmst`|cÇx�Â�½�Zzgu{�Â°ÿIq�b�p;^
ÐLhvwL� �z­ lvp�lmXu`¯lmho^a`|¢UZ�i;`]b�Zjw�`t{'i;p%bklmhmst`|cHÂhÃjÀIZzg[{�ÂhÃ%½¯hogIÐLhvwL�jà
§ `'ÄMgu{ÆlmX[Zjl%loX[`¥hmgMcµlvZjg�l£Zzg[`tp%�}c�c�\mp § cklmbk�usjlm��bµ`¹c}Z��}p%i;`RlmXu`¥�;�}c
hmg¨lmXu`0Ä}b�cµl=l § p�lmX�hmbk{ap�q²lmXu`5�;�Mc'\m`jg[w;lmXah�c�cµlm`|Zj{;n § X�hv\o`Khol6h�c
X�hvw;X[\_n���g}cklv`tZ]{;n#p%g�loX[`"\mZ|ckl¥p;gu`0loXuhobµ{�p;qYlmXu`0�;�McÆ\m`jg[w;lmX�Z|c
ckXMp § g5�un0loX[`³�ugMcklv`tZ]{;nKi;p;bklohvs]`¹c�Â#½�í��
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cµhm{u` § hmgu{

ÐLhvw;�ubk` �z­H
©S c�pucµ��bµqUZ]s]`�p;qÆloX[`ay}pucµholmh_i;`�cµ`]s|p%g[{�hmg¹i;ZjbkhvZjg�l¥p�q
lmXu`ai;`t\mp�sjhmlon�w�b�Zj{;hv`jgul¸lm`]gMcdp%bkx è ö þ�»u»�»Mx�bµ`zyubµ`¹cµ`jgulohmguw¨loX[`
hmgMckl£ZzgulvZjgu`|p%�McR«Lp § cklmbk�usjlm��bµ`¹c6Zzb�p%�ugu{ÆloX[`'�;�}c��
rRXu`0hog}ckl£ZzgulvZjgu`tp;�McV«Lp § cklmbk�us]lo�ubk`¹c¯hmg°lmXu`©\o`t`t¢kckhv{�`"«Lp §

Zzbµ`Üstp;^"y[\m`jlv`]\on/{;hvq�qU`]bµ`jg�l5qUb�p%^ lmX[Zjl�hog�loX[`Ülohm^a`t¢ªZ�i;`jb�Z]w�`]{
«Lp § � G p § `zi�`jbkx}loX[`jbµ`0Zjbµ`"cµlohv\o\Yc�p;^a`©i;p;bklohvs]`¹c'lmX[Zjl²Zzbµ`"cµho^¨¢
hv\mZjbVl£p#lmXu`�lmho^a`|¢UZ�i�`jb�Zjwu`]{°p;gu`¹c�� � p;bklohvs]`¹cîÂaÀ[xtÂaô�Zjgu{ÄÂ¨å
hmg©Ð=hmw=� �j­ Zjbµ`Icµho^�hv\mZjbRl£pKlmXu`Ii;p;bªlmhvs]`|cdÂNÃ]ô[xiÂNÃ�®0Zjgu{ÆÂNÃjþ0hmg
ÐLhvwL� � x[bµ`|cky[`tsjlmh_i;`]\on�� � p%bklmhmst`|c[Â°å"hmg¨ÐLhvwL� �j­ Zjbk`K{;�u`�lvp¨loX[`
«Lp § qUb�p%^ÝloX[` § X[`]`t\=XMp%�Mc�`|cz� J g[Zzy}cµX[p%l�cVcµho^�hv\vZzbYlvpaÐLhvwL� �j­
¤�g[p%l;ckXMp § gVX[`jbµ` ¦ ckX[p § loXMZzl¹loX[`¥i;p;bklohvs]`¹c[loXMZzl�ckl£Zzbkl%Zzl%lmXu`¯q�b�p;g�l
§ Xu`t`]\fX[p;�Mc�`�h�c § `|Zz®�`]b¥lmX[Zjg°lmX[ZjlRZzl6loX[`��}Zjs]® § X[`]`]\fXMp%�Mc�`;�
rRX[`znI�ubµ`tZj®I�;y0Zzg[{I^¨p%i;` § hmloXKloX[`V«Lp § lvp § Zjbk{Mc=loX[`³i;p%bklmhmst`|c

w�`]gu`]bµZjlm`t{I�un"lmXu`��MZ]sj® § Xu`t`]\MXMp%�Mc�`;� T �[`Ælvp©lmXu`Æhmg�lv`jb�Zjs]loh£p%g
�[`]l § `t`jg5i;p%bklv`zÈ�Â¨ÿIZzg[{5i;p%bklv`zÈîÂ¨À5p%lmXu`]bfcµ`tstp%g[{uZjbªnÆi;p%bklmhmst`|c
Â�ø0w�`]gu`jb�Zjlm`³Z|c¯cµX[p § g�hmg©ÐLhmw=� �z­ �;rRX[`V{;hmbµ`]s]loh£p%gKp�q=lmXu`IZzÈ�`¹c
p;q6lmXu`¹cµ`Ii;p%bklmhmst`|cRh£c²yM`jbªy[`]gu{�hms]�u\vZzbLl£p©loX[`�ck��bµqªZjs]`Ip;qflmXu`Æ�;�}c��
� gust`¨lmXu`¹cµ`�i;p%bklmhmst`|cIXMZ�i;`��M`]`]g@wu`jgu`]b�Zzlv`]{�Zzl'lmXu`�qUbµp;g�l£¢�l£p¹y
`]{uw�`"p;qYlmXu`"\m`]`t¢kckhv{�`©qUZ]s]`%x=loX[`zn°XMZ�i;`K�[`]`]g�s|p%g%i;`tsjlv`]{°Z § Zjn
�un0loX[`VqUbµ`]`�cµlobµ`tZj^ «Lp § �

ckhv{�` § hog[{

ÂNê¥½

Âxê¸ÿ
ÐLhvw;�ubk` ����
©S c�pucµ��bµqUZ]s]`�p;qÆloX[`ay}pucµholmh_i;`�cµ`]s|p%g[{�hmg¹i;ZjbkhvZjg�l¥p�q
lmXu`Ki�`]\vp;sjhmlmn¨w;b�Zj{�hm`]g�l}lv`jg}c�p%bµx è ö ½|ÿ;»u»�»Mx�bk`jyubµ`|c�`jgulohmguw0loX[`
hmgMckl£ZzgulvZjgu`|p%�Mc�«Lp § cklmbª�[sjlm��bµ`|cLZzb�p%�ugu{'lmXu`'qUb�p%g�l § Xu`t`]\¹XMp%�Mc�`;�

ckhv{�` § hog[{

ÂNêfÀ

Âxêfø

ÂNê6å

ÐLhvw;�ubk` �z�H
©S c�pucµ��bµqUZ]s]`�p;qÆloX[`ay}pucµholmh_i;`�cµ`]s|p%g[{�hmg¹i;ZjbkhvZjg�l¥p�q
lmXu`Ki�`]\vp;sjhmlmn¨w;b�Zj{�hm`]g�l}lv`jg}c�p%bµx è ö ½|ÿ;»u»�»Mx�bk`jyubµ`|c�`jgulohmguw0loX[`
hmgMckl£ZzgulvZjgu`|p%�Mc�«Lp § cklmbk�usjlm��bµ`¹cLZzb�p;��gu{VloX[`¯�MZ]sj® § Xu`t`]\%XMp%�Mc�`;�
ÐLhmw���bµ`|c ��� Zzgu{ �z� ckXMp § loX[`³hmgMcµlvZjg�l£Zzgu`|p%�}c¸«Lp § cµlobk�us|¢

lm��bµ`|c�Zzb�p%�ugu{¨Zjgu{���g[{�`]b¥lmXu` § Xu`t`]\6XMp%�Mc�`"qªp;b¯lmXu`"qUb�p%g�l¸Zzg[{
lmXu`#�}Zjs]® § Xu`t`]\£c"bµ`|cky[`tsjlmh_i;`]\on�� Q Zzg;n/ck^¨Zj\m\�ckhvÅ]`@i;p%bklmhmst`|c
ckX[`]{�q�b�p;^�lmXu`©q�b�p;g�lfZjgu{¨loX[`��}Zjsj® § Xu`t`]\£c��ÆrRXu`"«Lp § cµlobk�us|¢
lm��bµ`|cVZzb�p%�ugu{"lmXu`©q�b�p%gul § X[`]`]\6Zzbµ`"ckhm^�hm\vZzbYl£palmXu`"«Lp § cµlobk�us|¢
lm��bµ`|cfZzb�p;��gu{VloX[`¯�MZ]sj® § Xu`t`]\¹hmg5loX[`¯�MZjs]® § Xu`]`t\%X[p;�Mc�` § X[`jbµ`
`]\vp%g[wuZjlm`t{�i;p%bklmhmst`|c©¤'Âxê¸ÿ�hogÜÐLhvwL� ��� Zzg[{±ÂNêfÀ.hogÜÐLhvwL� �z�u¦
§ hmloXÜZzÈ�`¹c�yMZjbµZ]\o\m`]\Rlvp�loX[`"�Mp;lol£p%^úqUZ]s]`¨p�q³lmXu`a�;�Mc5Zjbk`�ckXu`t{
l£palmXu`0\o`t`t¢kckhv{�`"«Lp § � J hm^�hm\vZzb³«Lp § cklmbª�[sjlm��bµ`|cYZjbµ`�qªp;��g[{"�[`|¢
X�hmgu{�lmXu`0�[`|Zz^°cVhmg�lmXu`©�}p%lmlvp;^ p;qYlmXu`0�;�}cIZtc5ckXMp § g��un�loX[`
i;p%bklmhmst`|c�ÂNê6ÿ#hogBÐLhvwL� �u� ��r²Xu`°«=p § cklmbª�[sjlm��bµ`|cIZjb�p%��g[{�loX[`
qUbµp;g�l § Xu`t`]\}hmgalmXu`Æ�}Zjsj® § X[`]`]\LX[p%�}cµ`Ih�cY{;hvq�qª`jbµ`jgulU� S g}ckl£ZzgulvZt¢
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gu`|p%�}c=«Lp § cklmbª�[sjlm��bµ`|c=ckhm^�hm\vZzbMl£p³lmX[Zjl�p;q[ÐLhvwL� �j� cµX[p § lmX[Zjl%loX[`
qUbµp;g�l § Xu`t`]\%hmg�lmXu`¯�}Zjsj® § X[`]`t\%X[p;�Mcµ`³cµXu`]{Mc6i;p%bklmhmst`|c�xCÂNêfÀ�hmg
ÐLhvwL� �z� x�hog¨Z5bk`]w;�u\vZzb¸qªZtckXuhvp;g�lvp©lmXu`5\m`]`|¢ªcµhm{u`K«Lp § �¸rRX[`�ZzÈ�`¹c
p;qLloX[`|cµ`'i;p;bklohvs]`¹c�Zjbµ`²yM`jbªy[`]gu{�hms]�u\vZzb�l£pÆlmXu`¯�Mp;lol£p%^ãckhv{�`³p�q}loX[`
ck�ubµqUZjst`�p;q'lmXu`©�;�}c���rRX[`zn�^a`jbkw�`0lvp�w�`jlmXu`]bVp%g[s]`"lmXu`zn�bµ`tZ]sjX
lmXu`�ckhm^�hm\vZzb § Xu`t`]\¸p%g�lmXu`"p%lmXu`jb³ckhv{�`"p;q¯lmXu`K�;�Mc³lvp�qkp%bk^-loX[`
�uhvw¨ckhvÅ]`Ki;p%bklohvs]`¹c§ÂÆê¸åM�RrRX[`�ZzÈ�`¹cYp;q¸lmXu`Ki;p%bklohvs]`¹c§ÂÆê¸å0h£c¯gMp
\vp%guwu`jb'yM`jbªy[`]gu{�hms]�u\vZzb¯lvp�lmXu`a�Mp;lol£p%^*ckhv{�`¨p�q³lmXu`°cµ��bµqUZ]s]`ap�q
lmXu`Æ�;�Mc²�;�ulMyMZjbµZ]\o\m`]\[l£p©loX[`�«Lp�p;b¸hog}cklv`tZ]{L�frRXu`¹cµ`Ii;p%bklmhmst`|c¯Zzbµ`
lmXu`"lmXu`�p%g[`|c5ckXMp § g�hog�ÐLhvwL� �z­ Z|c�ÂaåM�"rRX[`©lohm^a`t¢ªZ�i;`jb�Z]w�`]{
cklmbk�us]lo�ubk`¹cRp%�ul£Zzhmgu`]{"qUb�p%^ lmXu`¹cµ`5i;p%bklmhmst`|c²bµ`|cµ�u\ol}hog�lmXu`5i;p;bªlv`zÈ
ÂNÃ]þ0ckXMp § gKhmgKÐLhvwL�%à[�
rRXu`�½¹ÿ�VIV*{;h£Zz^a`]lm`]b6yuhoy[`|c¯s|p%gugu`]s]lm`t{©lvp©lmXu`Il § p¨ckhv{�`¹c

p;q¥lmXu` § X[`]`t\�XMp%�}cµ`5hmg�´d`]s]l6«Lp § hog°loX[`0\m`]`|¢ªcµhm{u`0«Lp § �³r²Xu`|c�`
hmg�´d`]sjlv`]{�«=p § c¸Zjs]l[Ztc²Zjs]loh_i�`³«Lp § cflmX[Zzl[{�`¹cklmbµp%nÆlmXu`Vqªp;bª^¨Zjloh£p%g
p;qIlmXu`�\vp § `jb0cµhm{u`�s]hobµs]�u\vZzlmhvp;g��;�;�u�[\m`¨hmgÜloX[`�\o`t`t¢kckhv{�`#«Lp § �
ÐLhvw;�ubk` � ¶�ckXMp § c�ZKyM\mZjgu`KyMZtcÇckhmguw�lmX�b�p%�[w;X�lmXu`|c�`0yuhoy[`|c�s|p;\v¢
p%bµ`t{©�un¨lmXu`Ki;`]\vp;s]holmna^¨Zjw�g�hmlo�[{�`��¥rRX[`0«Lp § c�x�ï�½%xLckXMp § gahmg
ÐLhvwL� � ¶"h�c�stp%^�hmguw¨q�b�p%^ÝlmXu`|c�`�y[h_yM`|cz� J g[Zzy}cµX[p%l�cÇx=ckhm^�hm\vZzb¯l£p
lmXu`°p;gu`¨hogBÐLhmw=� � ¶BckXMp § loXMZzl¯loX[`¨{;hmbµ`]s]loh£p%g.p�qVlmXu`¹cµ`°«=p § c
Zzbµ`5s]X[Zzg[w;hmguw § hmloX¨lohm^a`;�YrRXuh£c³sjX[Zjguwu`Ihog°loX[`K«Lp § {;hmbµ`]s]loh£p%g
w�`]gu`]bµZjlm`¹c¸ck^¨Z]\o\Mi;p%bklmhmst`|cfhmgKlmXu`Æ\m`]`t¢kckhv{�`�«Lp § �;rRX[`zn0Zzbµ`³s|p%gM¢
i;`tsjlv`]{�Z § ZjnÆqUb�p%^�lmXu`'ck��bµqªZjs]`¥p;q[loX[`R�;�}c}l£pVloX[`¥qªZzb § Zz®�`Y«Lp §
�un0loX[`³^a`|Zzg©«=p § �

cµhm{u` § hmgu{

ï�½

ÐLhvw;�ubk` � ¶ 
�G p%bkhmÅ|p%gulvZ]\¯y[\vZzgu`%x¥y}Ztcdcµhog[wÜloXub�p%�uw�XBlmXu`#st`jgulm`]b
\ohog[`|c�p�q5loX[`Bck^¨Z]\o\³yuhoy[`¹c©stp%gugu`tsjlmhog[wBlmXu`�l § p ckhv{�`¹c�p;qKloX[`
§ Xu`t`]\|X[p;�Mc�`|cÇxzstp�\mp;bk`t{ § hmloXÆloX[`¯hog}ckl£Zzg�l£Zzg[`tp;�McMi;`t\mp�sjhmlon�^¨Zjw[¢
g�hmlm�u{�`��

ð ñOÖ5ÓaÙUOÇØ°ñLÚ�Ö5Ó
T5P¥J�§ Ztc'cµ�us]st`|cÇcµqU�u\m\_n©^¨Zj{u`Æqkp%b²Z5cµhm{u`t¢ § hog[{©«Lp § Zzb�p;��gu{0Z
bµ`tZ]\_h�cklmhms¥�;�}cL^¨p�{�`t\¹ZjluZ¯X�hvw;X � `znug[p;\m{[cLg��u^"�[`]b}p�q¸½�¼ ÀÆÁ¨½t»uÂ]x
�MZ|cµ`t{.p%g�lmXu`�cªyM`]`]{Bp;q�loX[`�bµ`]\vZzlmh_i;`¨ckhv{�` § hog[{.Zzg[{.Z�bµ`tqU`]bª¢
`jg[s]`5\m`jg[w;lmX�p�q º »L¼m½"¾_^¨¿d�6rRXu`Ilmho^a`|¢UZ�i�`jb�Zjwu`]{KZ]`jb�p;{�n�g[Zj^�hms
stp�`]q�ÄLsjhv`jg�l�c § `jbµ`©p%�ul£Zzhmgu`t{°Zzg[{°s|p%^"y}Zzbµ`]{ § hmlmX�lmXu`"`zÈ�y[`]bªh£¢
^a`jgulvZ]\Mi;Zj\o�u`|cz�ur²Xu`5ckhv{�`t¢Uqkp%bµs]`VZjgu{0loX[`VnMZ § ¢�^¨p%^a`jgul�stp�`]q�Ä=¢
sjhv`jgul£cYZ]w;bµ`]` § `]\m\ § hmloX"lmXu`5`zÈ�y[`jbkhm^a`jgulvZ]\�i;Zj\o�u`¹c § Xuhm\m`Kc�p;^a`
{;h�cµs]bµ`zyMZjgus]hm`¹c § `jbµ`�qªp;��gu{Bqªp;bIloX[`�\ohvq�l£¢�qkp%bµst`¨Zzg[{.lmXu`�{;b�Z]wu¢
qkp%bµs]`³s|p;`tq�Ä}sjhv`jgul£cz� S gaZj\m\}stZtc�`|c�x|lmXu`Æ^a`tZ|ck��bµ`t{5i;Zj\o�u`|c²qkp%b6loX[`

Zj`]b�p;{;nug[Zj^�hms's|p;`]qUÄ}sjhv`jgul£c²Zzbµ`Vhmg0�[`jl § `]`]g0lmXu`�^�hmg�hm^���^ Zzg[{
^¨ZzÈuho^��u^ i;Z]\_�[`|c5p�q'loX[`astp;^"yu�ulm`t{�s|p;`tq�Ä}sjhv`jgul£cÆ{���bkhmguw�loX[`
c�Zj^"y[\ohog[w5lmho^a`��
T hmq�qª`jbµ`]g�lYi;h�ck�[Z]\_hvÅtZjloh£p%gÜlv`]s]X�g�hvÃ;�[`|c�X[Z�i;`¨�[`t`jgÜ�Mc�`]{@l£p

i;h�ck�MZj\ohmÅt`�lmXu`©«Lp § cklmbk�usjlm��bµ`¹cYZzb�p%�ugu{©loX[`�^¨p�{�`]\�hmga�Mp;loX°loX[`
lmho^a`|¢UZ�i;`]b�Zjw�`t{BZjgu{ÜlmXu`�hmgMckl£ZzgulvZjgu`|p%�Mc©«Lp § cz��W³p%^"y}Zzbkh£cdp%g
�[`]l § `t`jgalmXu`0«Lp § cklmbk�usjlm��bµ`¹c¸hmg¨lmXu`Klohm^a`t¢ªZ�i;`jb�Z]w�`]{"«Lp § Zzg[{
lmXu`I«Lp § cklmbk�usjlm��bµ`¹c�hog©loX[`³hmgMcµlvZjg�l£Zzgu`|p%�}c¸«Lp § cµX[p § cRloX[`Vqkp;\v¢
\vp § hog[w�qU`|Zzlm��bµ`|c 

� ¢YrRX[`�«Lp § c�`zy}Zzb�Zzlv`|cÆp%g#lmXu`"l£p¹y}¢ªcµhm{u`"qUZjst`ap;qYlmXu`©�;�}c

qkp%bk^�hog[w.cµ`jyMZzb�Zjloh£p%g#�;�����M\o`¹c��@rRXu`¹cµ`¨�;�;���M\o`¹cKZjbµ`�ckl£Z��M\o`°hmg
lmXu`�ÄMbdcklYl § p.loXuhobµ{@p;qÆloX[`a�;�}c�\m`jg[w;lmX § Xuhm\m`°loX[`zn@Zjbk`¨^¨p%bµ`
��g}cklv`tZ]{;n�hmgKlmXu`�\mZ|ckl}lmX�hmbk{�p�q=lmXu`³�;�Mc²\o`]guw�loX��
� ¢[rRX[`¯«Lp § hog5lmXu`Y\m`]`|¢ªcµhm{u`¥qªZjs]`'p�qMloX[`²�;�}c=h£cfs|p%^"y[\m`jlv`]\on

��g}cklv`tZ]{;n Zzg[{ {up;^�hogMZzlv`]{ § hmloX2loXubµ`]`t¢U{;hm^a`jg}ckh£p%gMZj\Yi;p%bklmhmst`|c
ckX[`]{Æq�b�p;^/loX[`²��y�y[`]bMZjgu{�loX[`Y\mp § `]bM`t{�wu`|c�Ztc § `]\m\;Ztc=lmXu`Yq�b�p;g�l
`]{uw�`Vp�q=lmXu`Æ\m`]`t¢kckhv{�`�qUZ]s]`�p�q=lmXu`³�;�Mcz�
¶;¢'r²Xu`°«=p § ��gu{u`jb³lmXu`¨gu`|ZzlmXBp;qVloX[`��;�Mc5h£c�{up;^�hogMZzlv`]{

§ hmloXai;`]bkn�cµ^¨Zj\m\fcklmbk�us]lo�ubk`¹c²cµXu`]{�qUb�p%^ lmXu`Kw�`tp;^a`jlmbkhms�{�`jl£Zzhv\£c
��g[{�`]b=lmXu`'�;�}c��
~ ¢²rRXu` § Xu`t`]\fX[p;�Mcµ`¹cYhmg�´d`]s]l¸«=p § c'l£palmXu`©\m`]`t¢kckhv{�`©«Lp § �

rRX[`|cµ`�«Lp § c¸s|p%^a`³qUb�p%^�lmXu`Ick^¨Z]\o\;yuhoy[`|cR{;bkhv\o\m`]{5p%gKloX[`VsjXMZtcd¢
ckh�c6p;qMlmXu`¥�;�}cLlmX[Zjl;stp;g�gu`tsjl|loX[`¯l § p5ckhv{�`¹c6p;q[loX[` § Xu`]`t\¹X[p;�Mcµ`¹c
Zzl�loX[`�qUbµp;g�lLZzg[{©�MZ]sj®¨ZzÈ[\o`¹c��Rr²Xu`zn¨Z]sjlfZ|c¯lmXu`0cdp�¢UstZj\m\m`]{�«Lp §
stp;g�lmb�p;\}lmX[Zjl6{u`|cµlob�p¹n�lmXu`©qªp;bk^¨Zzlmhvp;g�p�q¯loX[`K\vp § `jb¥yMZzbkl6p;q¯loX[`
bµ`]s]hobµsj�[\mZjloh£p%g��;�;�u�[\m`'hmg0lmXu`�\o`t`t¢kckhv{�`�«=p § �
ò ¢ J ^¨Zj\m\³��g}cklv`tZ]{;n2cklmbk�us]lo�ubk`¹cKZjbµ`#qªp;bª^a`t{.hmg lmXu`#g[`tZjb

§ Zz®�`©�M`jXuhog[{°lmXu`©�;�}c��"rRX[`|cµ`¨cµlobk�[sjlm��bµ`|cVZzbµ`ackXu`t{#q�b�p;^ýloX[`
cµ`jyMZjbµZjloh£p%gI�;�����M\o`¹c¸ZzlMlmXu`V`t{�wu`|cRp�q=lmXu`³�MZ]sj®KqªZjs]`��;rRX[`³lmho^a`|¢
Z�i;`]bµZ]w�`t{�cµX[Zzy[`Kp�qRlmXu`|c�`©cµlobk�us]lo�ubµ`|c²h£cVZzg°�;y}cµhm{u`�{up § g¨ZjbµsjX
ckXMZ�yM`Vi;p%bklv`zÈ=�
� ¢ H \m\=lmXu`©cklmbª�[sjlm��bµ`|c¥Zzb�p;��gu{0lmXu`I�;�}c¯^a`jbkw�`�lvp�w�`]loX[`jb¸hmg

lmXu` § Zz®u`��[`]X�hmgu{ÜlmXu`��;�}c©lvp qªp;bª^ ZBcµlob�p%g[w c § hmbk\ohmguwÛ«Lp §
{up § g}cklmbµ`tZz^+loX[` § hog[{Ûlm��g�g[`]\'hmg lmXu`�{�hobµ`tsjlmhvp;gÜp�q�lmXu`�qUbµ`]`
cklmbµ`tZj^ã«=p § �
ò�óCôHõkö"÷�øÎùCúkû2ù/üÝùCõký¾þCÿ rRX[`�bµ`|c�`tZzbµs]X § Z|c�cµ�;yuyMp%bklv`]{0�un°loX[`
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§ hmgu{[cz��� Î
	 � � ��� Î���Í���� Ï�� �������[Ê]Ê � ����� � � Ï ��� Ï 	 ���m� � ���
� Ê � Î Ï Ë�� ��� �  z� x �f��
 ��­u�%ÞM�f� àux �u­�­ ¶}�

Proceedings of the 5th IASME / WSEAS International Conference on Fluid Mechanics and Aerodynamics, Athens, Greece, August 25-27, 2007      148



¾£¶;¿ G � G `j^�hv{uZ¹x J � � b�Zª´µgMp%i;h �s¹x�Zzg[{�±³� T Z�i;hv{[cdp%g��.±¥Zjbªwu`t¢`]{u{;n©cµho^��[\mZjloh£p%g}c¸p;q=loX[`�«Lp § Zjb�p%��g[{5Z�ckhm^"y[\oh£Ä}`]{5Xuhmw�X
cªyM`]`t{#lob�Zjhog��ugu{u`jb³lmXu`¨hogM«M�u`]gus]`°p;qIZasjb�p[cdc�¢ § hmgu{L� S g
�� �"!�� � �²�$# Î �&% 	 �_�[� �oÎ�� ���(')� 	�� Ï+* Ë�� ��� �  z�,# Î��-�|Ê �/.
Ê0�   Ê x]r}p;b�p%g�l£p[x � gulvZjbªh£p[x]W H5N�H5TVHO� ¢ �5� ��gLx ��­u­uò �

¾ ~ ¿ G � G `j^�hv{uZãZzg[{ J � � bµZª´µgMp%i;h �s;� N �u^a`jbkhvstZj\#cklm�u{�np;qIlmXu`°��g}cklv`tZ]{;nÛ«Lp § cµlobk�us]lo�ubµ`|c�Zjb�p%��g[{#lmbµZjhogM¢ªcµX[Zzy[`]{
�Mp�{;n�ck���z´d`]sjlv`]{�l£p�ckhv{�` § hmgu{Mc�� S g � 	 � Î % Ê � � # Î��-�|Ê �/.
Ê0�   Ê"Î�� # Î �&% 	 �_�[� �oÎ�� ����')� 	
� Ï�* Ë�� ��� �  j�)�1#2#4365¨�87
#9':*<;�=
=�> x P w;^¨p;gu{#Z]Zjg@?²`t`¹xfr²Xu` N `]loX[`jbµ\mZjgu{McÇx ò ¢µà
J `jyulv`j^"�[`]bkx ��­�­[� �

¾ ò ¿ G � G `]^�hm{[Z�Zzg[{ J � � b�ZU´�g[p;i;h �s;��± P¥J cµlo�[{;n#p;qYlmXu`"hm^¨¢yMZ]sjl�p�q¸lmXu` § Zz®�`Kcµlobk�[sjlm��bµ`|c¥p%g"lmXu`�Zj`]b�p;{;nug[Zj^�hms¹cRp;q¥Z
w�`]gu`]bªhvs"hvs]` � lob�ZjhogBcµ�;�z´d`]s]lm`t{�l£p.Z�ckhv{�` § hog[{L� S gBA ! Ê
' Î�	 �d�"! �/� � Ê � � �u� �_Î�� ���C# Î��D�tÊ � Ê0�   Ê.Î�� # Î �&% 	 �_�[� �oÎ�� ���
')� 	�� ÏE* Ë�� ��� �  z� x � Xu`]g�l�xF�³`]\mw;hm��^�x �j­ ¢ ��~5� �[\_n;x ��­u­u� �

¾ � ¿°WI� � �G�VZz®u`jbkx � � � p;gu`|c�xRÐ[�f±¥p%y[`]Å|¢�W³Z]\o\m`ª´ÇZ|x²Zzg[{ � � Q ��gM¢
{uZjn�� Q `tZtcµ��bµ`j^a`]g�l�c=p�qMloX[`'sjb�pucÇc § hog[{Æqkp%bµst`|c�p%g5lmbµZjhog}c��
� Î
	 � � ��� Î
�aÍ���� Ï�� �������[ÊtÊ � ����� � � Ï �/� Ï 	 ���m� � ���¹� Ê � Î Ï Ë .
� ��� �  j� x �u�H
 ò%~[ß%ÞMòu� ¶[x ��­u­;~ �

¾ ß ¿°WI� � �
�VZj®�`jbk� J p;^a`"stp%^"yM\o`jÈ�Z�yuy[\ohms|Zzlmhvp;gMc�p;q¯lmXu` § hog[{
\vp�Zj{�hog[w�sjXMZzhmg=�1� Î
	 � � ��� Î
�aÍ���� ÏH� �������[ÊtÊ � ����� � � Ï �/� .
Ï 	 ���v� � ���j� Ê � Î Ï Ë�� ��� �  z� x �6��
£�zßu�f��ÞR� à ��� x ��­�­ ¶M�

¾�à%¿ � � P cµbµZ�Zjgu{ � ���³`t{;hmhU�Ür���bª�;�u\m`jgul¥cklmbª�[sjlm��bµ`"p;q'lmX�bµ`]`|¢
{;hm^a`jg}ckh£p%gMZj\6«Lp § �[`]X�hmgu{�ZK^¨p�{�`t\�s|Zzb 
'� �[`zÈ;y}pucµ`t{�l£p
sjb�p[cdc § hmgu{=��� Î�	 � � ��� Î�� A 	 ��� 	 � Ê0�   Ê x òk
£��Þ¸� à�x ��­u­;~ �

¾ � ¿ � � G � G �[sjX[p°Zzg[{ � � J p%i�b�Zzg=� H `jb�p;{�n�gMZz^�hvs|c¥p;qRb�puZj{
i;`]X�hvs]\m`|c�� � ����	 ��� �'Ê0IJ�_ÊLK@Î�� ')� 	�� Ï65 Ê  �!�� ���  j� x �uòk
 ~ à�¶ Þ
ò ¶ ß x �j��� ¶}�

¾ �z­ ¿°WI� � �F�VZz®�`]bfZzg[{ J � � `znug[p;\m{[cz� � hmgu{u¢�hmgu{;�[s]`t{ÆZ]s]sjhv{�`]g�l�c
p;q¯b�p�Z]{ai;`]X�hvs]\m`|c�� �Æ ]  � Ï Ê�� ��� � ��� Ë � � �5� � Ï�M'� Ê0ItÊ�� � �_Î�� x
�;~ ¤ ��¦r
 ò�ò��%Þ}ò;ßuò x �z�u��� �

¾ ��� ¿¨r¸� � p¹�}ZznMZtckXuhRZzgu{ � � � hmlvp;X=�°WYb�p[cdc�¢ § hmgu{�`]q�qª`]s]l£cÆZzg[{
lmXu`Û{;nug[Zj^�hms¹c°p�qa\ohmw�X�l�stZjbdc�� ��� � Ê � � �[� �oÎ�� ��� � Î
	 � � ���
Î���N|Ê ! �  O� Ê * Ê � ���
��P A Ê  0! �[Î � ÎQ�R�  ]���]�³Ï I � �   Ê � ���@N|Ê ! �  O� Ê
* Ê � � ��� 7 Ê � �oÊ � P 7QM&S PQ� �&%¸�[ ]� Î
� � Ê � Î Ï Ë�� ��� �  z� Î���N|Ê ! � .
 O� Ê * Ê � ���
� x]yMZ]w�`|c ��~[�%Þ¸�]ò;ß x �j� à;¶}�

¾ �z� ¿ � �UT�`jlvÅ;áZj\m\�xVT�� H \_�[`]bªl�cdcdp%gLx�r¸� Ð=Z]\_®u^a`jbkx Zzg[{
e�����´táp%bkgMcµlohmguw=� � hog[{ðqkp%bµs]`¹c/Zzg[{ Z]`jb�p;{�n�g[Zj^�hms¹c 

stp;g�lmbkh_�;�ulohmguw1qUZ]sjl£p%bdc°lvp�stp%^"y[b�p%^�h�cµ`.�;�Mc�Zjgu{/s|p�Zjs]X
c�Z]qU`]lon9W ��� � Ê � � �u� �oÎ�� ��� � Î�	 � � ��� Î
� #¥�k�;�X! KVÎ �d�"! ���MÊ �Ç� x
�z­^
 ~ ¶ ò%Þu~�~u~ x ��­�­[ò �

¾ � ¶;¿YT=`]bª¢�ZH ®�`+rLp;bk\o��g[{L� P È;yM`jbkhm^a`jg�lv`]\m\O��gu{u`jbdc]áp;®�guhog[w
Z�i cµhm{ui;hmgu{[cµ®=áZjgMcµ\ohvw;Xu`]lm`]g9XMpuc `]g ^¨p;{u`]\m\ðZ�i7`]g
lvi ZZji ZZzguhog[w[cª�;�}cdc�h¯ÐLÐ HN
 c5i;hmgu{�lo�ug�g[`]\¸±[r � � � `jyMp;bªlY¤£hmg
c § `t{;h�ckX ¦ ÐLÐ H r N���­u­�­ ¢ ­uò x �j���u� �

¾ ��~ ¿ Q � J Xu��bkx8Tu� � � J yMZ]\mZjbªl�x Q � J lobµ`]\m`jl�cÇx5Zzgu{ H �²rfb�Z�i;hmg=�
T `jl£Zjs]Xu`t{u¢U`]{�{�n"cµho^��[\mZjloh£p%gap%g¨Zjg¨Zzhmbµqªp;hm\}Zzl�X�hvw;XaZzg[w�\m`

p;qYZzlml£Zjsj®�� S g � � � p�{;hRZzg[{ T �u±¥Zz�ubk`]gust`¹xu`]{�hol£p%bdc�x � � .
�����[ÊtÊ � ����� A 	 �µ� 	 � Ê0�   Ê 5 Î Ï Ê �[� ����� � � Ï��]\^% Ê � � � Ê�� �_�`_ x
yMZ]w�`¹c �����%Þ}�;ß àM� P \vc�`zi;hv`jbkx �z�u��� �

¾ �jò ¿ � � J �¥W³p%gMcµlvZjg�lmhogu�u`¹cµsj� Zjgu{ � � T � J Ã���hmbk`¹c��ý± P¥J Zzg[{
T5P¥J hmg¹i�`|cklmhvwuZzlmh£p%gMc²p;q¸lm��bª�;�[\o`]g�l}«Lp § p;i;`jbRZ�cªy[Xu`]bk`IZzl
� `Fa �z­ x ­�­u­ �b� Î�	 � � ��� Î�� ')� Î�KcP A 	 ��� 	 � Ê0�   Ê � � Ïd# Î �e.
� 	 ��� �oÎ�� x ß�­^
 �[�;ß%ÞM��� à�x �u­�­ ¶M�

¾ �j� ¿ � � � `|p%g[w�Zzg[{VÐM� G �McdcdZzhmg=� � g�lmXu`¥hv{�`jguloh£Ä}s|Zzlmhvp;gÆp;q}Z¯i;p%bk¢
lv`zÈ=�8� Î
	 � � ��� Î
� ')� 	�� Ïb5 Ê  �!�� ���  j� x � à òk
 �;�;Þ[��~ x;Ð=`z�[bk�[¢
Zzbkn �j���[ò �

Proceedings of the 5th IASME / WSEAS International Conference on Fluid Mechanics and Aerodynamics, Athens, Greece, August 25-27, 2007      149


