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O�P�Q�RTSVU�W%R
XZYT[]\T^F_�[]_`Yba�cdae\dYd[]_,f
^+_,g�a�h9i�[]Yd[]_,f�ikjN^+l]l]a�_,fmaVYdn�ikjN^F_,foa
p cbnofock^+qrqs[]_,fsqrn9gN^+l][]Yd[]a�\
t3cdnoqu^vYbcw^+gB[xYb[]no_N^Fl"Yba�h9YZy
z ^F\da�g(^ p,p cdn`^Fikj>Ybn�^
{|yd}�\bi�cda�ae_T~V��^+\ba�g(no_>^�\b�,cd�ma��n+t1i��,cdcba�_9Y��9[]\d�N^Fl p cdnofmcw^Fqsqs[�_,fv\d�9\dYba�qs\|���"a��N_,gYdjL^+Yv_`�Bqsa�cbno�,\�\bn+t�YZ��^+cba�a�_,fm[x_Ba�a�cd[]_,f@^+_Bg��9_,n+��l�y
a�g,fma(a�_,fm[x_Ba�a�cd[]_,f�Yda�ikj,_,[]�9�,a�\(^+cbascba��9�,[]cda�g�Ybn�qsa�aeY
YdjL^+Y�ikjN^+l]l]a�_,fmao~T�B�,cdYbj,a�c��m�%a�^Fcdfo�Ba"YbjN^+Y�����\d�9\dYba�qs\
i�^F_ z a�_,ak�NY1t3cdnoq.nm_9y�fmno[]_,f��9_,n+��l]a�g,fma(a�_,fo[]_,aea�cd[]_,f
cdae\da�^Fcdikj�no_�YdjBasi�nmq p �,Yk^+Yb[xnm_N^+l�i�nmq p l]a�h9[]YZ��nFt�g,[�t�yt�a�cba�_9Yscba p cdae\da�_9Yw^FYd[]no_B\�~���a�_,ieao���%a�i�no_Bi�l]�,g,a�YbjN^+Y
YdjBa�gBa�\d[]fo_Ba�cd\�nFt;����\d�9\dYba�qs\%\djBno�,l]g z a
�"aelxl�yZ�oa�cb\da�g
[]_�^���[xgBa�cw^+_Bfoa�n+t��9_,n+��l]a�g,fma�a�_,fo[]_,aea�cd[]_,f>^F_,g(\dnFt�YZy
��^+cda
a�_Bfo[]_,a�a�cb[]_,f(Yda�ikj,_B[x�9�,ae\�~

� ��� R�SV�s �¡sW%R;¢�� �
XZYT[]\T^F_�[]_`Yba�cdae\dYd[]_,f
^+_,g�a�h9i�[]Yd[]_,f�ikjN^+l]l]a�_,fmaVYdn�ikjN^F_,foa
p cbnofock^+qrqs[]_,fsqrn9gN^+l][]Yd[]a�\
t3cdnoqu^vYbcw^+gB[xYb[]no_N^Fl"Yba�h9YZy
z ^F\da�g�^ pBp cdn9^+ikjsYbn�^1{|yd}H\bi�cdaea�_T~%£Hj,a�_¤t�^+iea�g���[xYbj\d�Biwj�^�iwjL^+l]l]a�_,foam�o�%a%�N_,g(YbjN^+Y"^���[]g,a�ck^+_,fma�n+tT\dnFt�YZy
��^+cda
a�_Bfo[]_,a�a�cb[]_,f�^F_,g��9_,n+��l]a�g,foa�a�_,fm[x_Ba�a�cd[]_,f(Yba�ikj9y
_,[]�9�,a�\�^Fcda�cba��9�,[]cda�gT~V�Bnoc�aeh¥^Fq p l]ao¦
§�¨ j,a.q�^+[]_ p cdn z l]a�q ��[]Ydj©i�nm_,\dYbcw^F[x_9Yªy z ^F\da�g
�9[]\d�N^Fl p cdnmfocw^Fqsqr[x_Bf-l�^+_,fm�N^+fma�\�«�ao~ fN~ Ydj,a
¬®­�¯�°�±
²´³�µV¶ []\v_,noY�[]Yb\��9[x\b�N^+l p cba�\da�_9Yk^+Yd[]nm_T~·�^+YdjBa�c��
[]Y�[]\¸Ybj,avYdj,a�\ p a�aeg�n+t1Ydj,a��,_Bg,a�cdl]�my[]_,f�ieno_,\bYdcw^F[]_`Y1\w^FYd[]\ZtZ^+i�Yb[xnm_¹qra�ikjN^+_B[x\bq¹~�º%no_9y
\bYdcw^F[]_`Y�\w^+Yb[]\Zt�^Fi�Yd[]no_�[]\>^»�"a�l]l�yZ\dYd�Bg,[]a�g p cdn z l]a�q[]_s¼�X�«½ao~ fN~�¾]¿�À9��¿�Á,�L{oÂeÃ ¶ ~

§�¨ j,a�g,a�\d[]fm_,a�cd\�nFt�Ybj,a��9[]\d�N^Fl�a�h p cba�\d\b[]no_,\�«�\ba�aÄ aei�Yd[]no_�À ¶ nFt�^r���Å\d�9\dYba�q.n+t�Yba�_¹�B\da(a�h9[]\dYb[x_Bf
\bn+t�YZ��^+cba>a�_Bfo[]_,a�a�cb[]_,f�g,[�^+fmcw^Fqsq([Æ_Bf>Ybn`nml]\�«½ao~ fN~
Ybj,a�Ç�yd·�g,[�^+fmcw^Fqs\TnFtTÈ,É�ÊVËÍÌÎ¾ÐÏeÃd�+Ydj,a%\dYbcd�,ieYd�,cba
ikjN^FcdYd\1n+t
Ê ¯ZÑV¬ ¾]¿�ÒeÃd��noc p a�Ybcd[%_,a�Yd\ ¶ ~ ¨ j,ar�,\da
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n+t�\b�,ikjvt�^+qr[xl][�^|c�\dnFt�YZ��^+cda(ae_,fo[]_,a�aecd[]_,f��9[]\d�N^Fl][Æy
\w^FYd[]no_,\�cba�g,�,iea�\
lxa|^+cd_B[x_Bf>Yb[xqra�\�~

6»nocdaÍfoa�_,aecw^+l]l]�9��Ybj,aVi�ae_`Ybcw^Fl`ielü^F[]q�nFt¥Ybj,[]\;^FcdYd[]i�l]aV[]\
YdjN^FYTYdjBa"g,ae\d[]fo_�nFtNa�7�a�i�Yb[x�ma"�
��l�^+_,fm�N^+fma�\Tcba��9�,[]cda�\V^
��[xgBaV�9_,n+��l]a�g,foaÍn+tN\bn+t�YZ��^+cbaVa�_,fm[x_Ba�a�cd[]_,f
^+_,g��`_Bn+��lÆy
a�g,foa
a�_Bfo[]_,a�a�cb[]_,f�YdaeiwjB_,[]�`�Ba�\�~ ¨ n�g,a�qsnm_,\dYbcw^FYda�YdjB[x\|��"aV��[]l]l+�Lcd\dY�g,ak�N_Ba"�
��^+_,g�g,[]\di��,\b\�\dnoqra�n+t,[]Yd\ z a�_,aýy
�NYd\%«�\daea Ä aei�Yd[]no_1{ ¶ ~ù£�a;��[]l]l+a�h p l]nocbaVYdjBaV���¤�Na�l]g��B\Zy[x_Bf�YdjBa%t�cw^Fqsa��%nocb��\djBn+��_>[]_>��[]fo�,cba�¿�«�Yk^+�oae_�t�cbnoq�^
cda�i�ae_`Y�\b�,cd�ma��(n+tTYbj,a��
�v�Naelxg�¾ÐÀB¿bÃ ¶ ~;��[]fo�Bcda�¿�\bj,n+��\
Ydj,cba�a>gB[xqra�_,\b[xnm_,\�^+l]nm_,f(��j,[]ikj¸�%a�i�^F_�ikjN^+ck^+i�Yba�cd[]\ba
����\d�9\dYba�qs\|¦TYbj,a"�9[]\d�L^+loaeh p cda�\b\d[]no_,\�«�\daea Ä a�i�Yb[xnm_>À ¶ �Ydj,a�[]c p �,c p no\ba>«�\ba�a Ä a�i�Yd[]nm_(Á ¶ �m^+_,g(Ybj,a�[]cVg,a�\b[]fo_�«�\daeaÄ a�i�Yb[xnm_ Ò ¶ ~(XZ_�no�,c�i�no_,ielx�B\d[]no_�«�\ba�a Ä aei�Yd[]no_ Ï ¶ ���"a
��[xl]l�l][]\dY�Ybj,a1_`�Bqsa�cbno�,\��`_Bn+��lxaeg,foa�ae_,fo[]_,a�aecd[]_,f�^+_,g
\dn+t3YZ��^Fcda(a�_,fm[]_,a�a�cb[x_Bf¹Yba�ikj,_,[]�9�,a�\1�,\da�g�[]_��
��~T�,�BcZy
Ydj,a�c|�,�%a���[]l]l´^Fcdfm�,a
YdjN^FY"�
��g,a�\b[]fo_,a�cb\�^Fcda�[]fm_,nocb[x_Bf
[xq p nmcdYk^+_9Y>\bYw^FYdakyZn+t�yZYdjBakyª^FcdY(�9_,n+��l]a�g,fmasa�_Bfo[]_,a�a�cb[]_,fcda�\ba�^+cbiwj�«�\daea Ä a�i�Yb[]no_98 ¶ ~
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CED�F GIH�JLKNM�OPM"QRK
¼�\ ^$cdnm�,foj.cd�Blxaýy�nFt�y�Ybj9�,q z � ^��9[]\d�N^Fl p cbnofmcw^+q¤yqs[]_,f�\d�9\dYba�q [x\(^�i�nmq p �BYda�c1\d�9\dYba�qu��j,nm\da�a�h9a�i��¥y
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Yd[]nm_¹i�^F_ z a(\ p a�i�[��Na�gTSRU#VXWZY�[\V�]�^�_�U `aVbU.c�d1aeh`iea p Y1t�nmca�_9Ydaecd[]_,f7�,_,\dYbcd�,ieYd�,cba�g-\dYbcd[]_,fm\¹\b�,ikj ^+\fe\e5gPh4i2jZk
l
m i�n�o2p4q0k2n�r\sut2j4i�vwn�i\xIyzhZ{2n
p4rzs}|\|�noc�\b[]q p l]a@a�hmy
p cba�\d\b[xnm_,\�\d�,ikj@^+\~j��I�L~@��[]\d�N^Fl�cda p cda�\ba�_9Yw^FYd[]no_,\jN^|�ma z a�ae_��,\ba�g@t�nmc�q¸^F_9�Î�ma�^+cb\ «�am~ fL~.�Va�_,_@gB[Æy
^+fmcw^Fqs\ ¶ ^+_,g7a��ma�_@i�a�_9Yd�Bcd[]a�\�«�ao~ fN~$q¸^ p \ ¶ ~�Ç�h9aky
i��,Yk^ z l]a
�9[]\d�N^FlNcba p cdae\da�_9Yw^FYd[]no_B\��Lj,n+�%a��oa�c|�9jN^|�oa�no_,l]�^+cb[]\da�_@��[]Ydj7YdjBaÎ^+gB�oa�_9Y�n+tsYbj,a�i�noq p �,Yba�c�~�£Å[xYbj
t�^Flxl][]_,f�jL^+cdgB��^Fcda�i�no\bYd\|��[]Y>jN^F\ z aei�noqrast3a�^+\b[ z lxa�Ybn
z �,[]l]gs^+_Bg([x_9Yba�cw^Fi�Yd[]�oaelx�1q¸^F_,[ p �,l�^+Yba"[]_9Ydcb[]i�^+Yba��`[]\b�N^+la�h p cba�\d\b[xnm_,\�nm_�Ydj,a�\bi�cdaea�_T~
6�nocba p cda�i�[]\ba�l]�`��^r_,no_9yZ�9[]\d�N^FlVl�^+_,fm�N^+fma�[]\�^rnm_,akyg,[]qsae_,\d[]no_L^+l�\dYbcda�^Fq�nFt ikjN^Fcw^Fi�Yda�cb\>��jB[xl]a�^(�
�H\b�9\Zy

Ydaeq �B\da�\>^FY�l]a�^+\bY
YZ�"n�g,[]qsae_,\d[]no_B\�Ydn�cda p cba�\dae_`Y1[]Yd\i�nm_,\dYbcd�,i�Yb\(¾ ÒDÃd~�£�a�gB[x\bYd[]_,fm�,[]\dj z aeYZ�"a�ae_¹^�`a[\_������
\d�9\bYda�q�^F_,g¸^~��U�]�[\�
�.����]�[%`4`PY4_�V����
\b�`\bYda�qv¦
§ ¼�`�[\_��u����]���]�Vb��� q(�,\dY�\w^+Yb[]\Zt��vYZ�"n�i�cd[]Ydaecd[�^,~
��[4�X�~���F¦�YdjBa(\d�9\dYba�quq(�,\bY�a�h9a�i��BYdao~ ¨ jN^FY�[]\��[]Y�[]\1qsnocba(YdjN^F_��k�B\dY(^�g,cw^|��[]_,f�Ydn9nolÍt�noc1\dnFt�YZy
��^+cbaVnoc�\di�cba�a�_(g,a�\b[]fo_,\|~���[4�X�����`¦|Ydj,aÍ\ p a�i�[��Ni�^DyYb[xnm_�n+t,Ybj,a p cdnofmcw^Fq@q(�,\dY z a"qrn9g,[��´^ z l]a���[xYbj,[]_Ybj,a�\d�9\dYba�q9� \��9[]\d�N^Fl>ae_`�9[]cdnm_,qsae_`Y|~ XZ_�nocbg,a�c
Ybn�\w^+Yb[]\Zt�� Ydj,[]\s\ba�i�nm_,g�iecd[]Yda�cb[�^,�%Ydj,a�\ p a�i�[��Ni�^DyYb[xnm_>nFtTYdj,a�aeh`aei��,Yd[]_,f p cbnofock^+q�q(�,\dY z a�i�nm_9�Nf+y
�,ck^ z l]ao~ ¨ jB[x\�qrn9g,[��Ni�^+Yb[]no_1q(�,\dY z a
qrnocda�YbjN^+_
�k�B\dY�«�ao~ fN~ ¶ qsa�cba�l]�¹\ba�YdYb[x_Bf�_`�Bqsa�cb[xi(Ybj,cdae\dj,nmlxg
p ^Fcw^Fqsa�Yba�cd\|~

§�¨ j,aecda�a�h9[]\dYd\s^�i�l�^+\b\(n+t
���@\b�9\dYdaeqs\(YdjL^+Y(^+cda_,nmY p �Bcdao� z �,Y�^+cda~��U�]�[z���.�X��]�[�`4`PY4_�Vb���1\b�`\bYda�qr\�~
6�nm\dY�i�noqrqsa�cbi�[�^+l+���»\d�9\dYba�qs\�^+cdaÍ_,noY p �,cda%���\b�`\bYda�qr\��m\d�,ikj�^+\E6�[]i�cbno\bn+t�Y�� \}� ¯ È,É ³�²¹µV³ È ¯ZÑ �
�%nocblü^F_,gw� \¡ �Ë ² Ê ­�¯ ��^F_,g�XZ��6¢� \£�}¤X¥"¦2§P¨ ³}©2ª ~�Bnocrqsnocba�g,a�Yw^F[]lx\rno_H�9[]\d�L^+l]l]��\d� p,p nocbYda�g@\b�9\ZyYba�qs\|�9\da�a Ä a�i�Yd[]nm_¸ÁL~

CED�C «¢H*KNH�J�O2¬9Q*­~®I¯
��[]\b�N^+l p cdnmfocw^Fqsqr[Æ_,f�«��
� ¶ []\�^+_
\da�ae_ z ��q�^+_9��^+\;^F_a�h9i�[]Yd[]_,f(^+l]Yba�cd_N^FYd[]�oa�Ybn>Ybcw^Fg,[]Yd[]no_N^FlNYba�h9YZy z ^+\ba�g�i�noq¤y
p �,Yb[]_,fN~V�Bnoc%a�h,^+q p l]ao¦

£HjBa�_��"a@�B\da��9[]\d�L^+l�a�h p cdae\d\d[]nm_,\�^+\�^qra�^+_,\�nFt,i�noqrq(�,_,[Æi|^+Yd[]nm_T�dYbj,a�cba"[]\�_,n�_,aea�g
YbnÎl]a�^Fcd_@i�nmq p �BYda�cªy�\ p a�ie[Æ�Li�i�no_,iea p Yd\ z akyt�nmcda�jL^+_,gT�9cba�\d�BlxYb[]_,f([]_¸^�t�cd[]a�_,gBlx�ri�noq p �,Yªy[]_,fva�_9�9[xcbno_,qra�_9Y���j,[]ikj�a�_N^ z lxae\([xqrqsa�gB[Æy
^FYda ^+iei�a�\d\�YbnHi�nmq p �,Yba�cd\�a��oa�_ t�noc�i�noq¤y
p �BYda�c�_,nm_9y�\ p aei�[�^+l][]\dYd\���j,n p �,cb\d�,a ^ p,p l][�yi�^FYd[]no_�g,nmq¸^F[x_B\Vn+t�Ydj,a�[]c�n+��_T~�¾Ð{4°eÃ

± cdaea�_I��Vb²¢�
��²�¾]¿�³eÃ�^F_,g£6�nojBa�c���Vb²¢�
�X²%¾ÐÀoÀeÃ�\d�,q¤y
q¸^Fcd[]\davi�l�^+[]qr\¸\b�,ikj�Ybj,[]\ ^F\�Ydj,a´]�[�`2��_��X�4V�U.��U�]�V p n+y\d[]Yb[xnm_wµ([Z~ ao~.fock^ p jB[xi|^+l1cda p cba�\dae_`Yk^+Yb[xnm_,\ ^+cba []_,j,aecZya�_9Ydl]��\b� p a�cd[]noc�Ybn�Ydaeh`Yb�N^+lBcda p cba�\dae_`Yk^+Yb[xnm_,\�~Í�"nmYdj1Ydj,a

± cda�ae_ ^+_,g96»noj,a�c
fmcdno� p \�^+cdfm�,a1YdjN^FY�Ybj,[]\
i�l�^+[]q []\
_,noY1\d� pBp nmcdYdaeg z �vYdj,a�^|�o^+[]l�^ z l]a�aeh p a�cb[xqra�_9Yw^Fl"a��9[�yg,a�_,i�am~>�B�,cdYbj,a�c��ùYdj,a��v^+cdfm�,a>^Ff`^+[]_,\bY�\b[xqr[]lü^Fc"ielü^F[]qs\
n+tNU.c�¶�Y4_�����VbU.Y�c~��^�^��%]�]�U.·�U���U.V��
µmt3noc%a�h,^+q p lxam¦

��[]i�Yd�Bcda�\(^+cba(\d� p a�cd[]nmc�Ydn�Ydaeh`Yb\�[]_ ^r\ba�_,\daYdjN^FY"Ybj,a��s^Fcda�^ z \dYbcw^Fi�Y��B[x_B\dYw^F_9Ydl]��i�nmq p cbakyj,a�_,\b[ z l]ao�N^F_,g��,_,[]�oa�cb\w^Fl�~�¾Ð{4°eÃ
£�a���[]l]l9cda�Yb�,cd_rYdn�Ybj,a�[]\b\d�,a�n+t�[x_¥t�nocbq¸^+Yb[]no_>^Fi�i�a�\ªy

\d[ z []l][xYZ� z a�l]n+�@«�\ba�a Ä a�i�Yd[]nm_¸À,~Ð{ ¶ ~T�BnocVYbj,a�qra�^+_9Yb[xqrao�
�"a�_BnoYda
YbjN^+Y�Ybj,a�g,nm� z Yd\�nFt ± cda�ae_£��Vb²L�
��²"^+_Bg¸6»n+y
j,a�c~��Vb²¹�
��²scba�f`^Fcdg,[]_,f�Ydj,a(�,Yb[]lx[]YZ��n+t�g,[�^+fmcw^Fqsqs^+Yb[Æi
cda�^F\dno_B[x_Bfs^+cda�_,noY%�,_,[]�oaecd\w^Fl]lx�s^Fi�i�a p Yda�gT¦
§»º n`aeg,[]_,foa�c
¾Ð{oÀeÃ´^Fcdfm�,a�g(YdjL^+YVg,[�^Ffocw^Fqs\�i�^+_(\b� p y
p nmcdY�^+_Bg�n p Yd[]qs[]\ba¸cba�^+\bno_,[]_,f�\b[x_Bi�a¹Ybj,a��7i�^+_qsn9g,a�l�qrn9g,a�lL��j,nol]aky p ^+cbY�cda�l�^FYd[]no_,\|~

§¡¼ ^Fcd�9[]_�½ Ä []qsnm_¸¾Ð{mÒeÃù^Fcdfo�Ba�YbjN^+Y%g,[�^+fmcw^Fqs\�i�^+_n p Yb[]qs[]\da
i�a�cbYw^F[x_vYZ� p ae\�n+tVcda|^+\dnm_,[]_,f�«�ao~ fL~�t�a|^|yYd�,cba
a�h9Ydcw^Fi�Yd[]nm_¸^+_Bg(\da�^Fcdikj,[]_,f1Ydj,cbno�,fmj(cda�l�^+Yba�g
i�no_Bi�a p Yb\ ¶ ~®�"nmYdj�Ydj,a ¼ ^+cb�9[x_~½ Ä []qrno_s^+_Bg¸Ybj,a
º n`aeg,[]_,foa�c�\dYb�,g,�¸^Fcdfm�,a�t�noc%Ydj,a
i�nmq p �BYw^+Yb[]no_N^Fl\d� p a�cb[xnmcd[]YZ�(n+tTgB[ü^Ffock^+qs\ùt�nocÍcda p cba�\dae_`Yb[]_,f p cdn z yl]a�qs\�YdjL^+YVjN^|�ma�^�YZ�"nFy�g,[]qra�_,\d[]nm_N^+lmi�noq p nm_,a�_9Y�~

§ ± n9a�l"¾]¿�8eÃ;\dYb�,g,[]a�\�Ydj,a��B\da�nFt¾U��.�&¿5]�V�_�[\^�V�[\_"����g,[�^|yfock^+qs\�^FY��o^Fcd[]no�,\ p jN^+\ba�\
n+tVYdj,a p cbn`iea�\d\
n+t%g,aky\d[]fo_�~�XZ_ ^ÀSR���#��¿5]�V�_%[z^�Vb[z_"����g,[�^+fock^+q5«½ao~ fN~�^
p []i�Yd�BcdaHnFt»^7ikj,a�\b\ z n`^+cbg ¶ �¤a�^+ikj-�9[]\d�N^Fl(a�l]aky
qsa�_9Y(i�l]a�^Fcdl]��g,a�_,nmYda�\�nm_,a�YdjB[x_Bf n+t�nm_,a�i�l�^+\b\
no_,l]�9~VXZ_�^1[]l]lÆyZ\dYbcd�,ieYd�,cba�g�g,[�^+fmcw^Fq�«�ao~ fL~�^F_�[xq¤y
p cdae\d\d[]nm_,[]\dYd[]i(ikjN^Fcdi�n9^+l�\d�ma�Ydikj ¶ ��Ydj,a1g,a�_BnoYw^FYd[]no_^+_,g7YZ� p avn+t1a�^+ikj7�`[]\b�N^+l�a�l]a�qsa�_9Yr[x\�^+q z []fm�9yno�,\|~ ± n9a�lLt3no�,_,g�YbjN^+Y�[]l]l�y�\bYdcd�Bi�Yd�,cba�g�Ydn9nol]\�fma�_9y
a�cw^FYda�g�qrnocba�gBa�\d[]fo_v�o^+cb[�^+_9Yd\1«�[Z~ ao~�qrnocba�gBcw^|�%y
[]_,fo\|�Nqrnocba�[]g,a|^+\��Lqrnocda
�,\ba>nFtVnol]g�[]g,a�^F\ ¶ YbjN^+_
�"aelxl�yZ\dYbcd�,i�Yb�,cdaeg¹Ybn`nml]\�~

§»º [x_Bg9�Na�l]g5¾Ð{o{eÃ�\bYd�,gB[xaeg j,n+� g,[�^+fock^+q �,\ba�g
ikjN^+_,fma�\v��[xYbj�aeh p a�cbYd[]\da lxae�oa�lZ~�¼�i�ienocdgB[x_BfHYdn
º [x_Bg9�Na�l]gT�+gB[ü^Ffock^+qs\T^FcdaVl][]�oa%^�Ydaeq p nocw^Fcd�
\d��^ p\ p ^Fi�a7��j,[]iwj �"aHi|^+_ �,\da7Ydn�\dYbnocdaÅi�no_,iea p Yd\YdjN^FY>«½[ ¶ g,nm_w� Y%�NY�[]_`Ybn>nm�,c�j,a�^Fg�cd[]fmj`Y%_,n+�@^+_,g
«�[][ ¶ i�^F_ z a�\d��^ p,p a�g7[]_Îck^ p []g,l]��µ�[Z~ ao~@��[]YdjH^\d[]_,fmlxa
fmlü^F_,i�ao~

Á Â´ÃÅÄ SRÆ�Q;Q�¢�� � QH¢ � UÇ=È? É�ÊsQTRËÆLÌ
Í�D�F Î Ï¾ÐÑH*Ò0O2Ó2ÔNÕ Q*­Ö®IM�¬\ÔN×ËØÚÙÜÛNÐNÓ2H*¬�Ý

¬\M�QRK�¬
��[]\d�N^Fl�a�h p cda�\b\d[]no_B\>^+cba>nFtÍ^FY�l]a�^F\dY��N�oa�YZ� p a�\�[]_�[]_9yi�cda�^F\d[]_,f1nocbg,a�c%n+t��`[]\b�N^+l,aeh`Yba�_9Y�¦�Yba�h9Y��m\d[]q p l]aÍt�nocbqs\|�Yw^ z lxae\��,[]i�nm_,\��L^+_,grg,[�^+fmcw^+qr\�«�\ba�a(�T[]fm�,cda�{ ¶ ~
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visual
diagram
(e.g. THINGLAB)

(e.g. XEROX Star)

icon

table
(e.g. FORMS, spreadsheets) 

expressions

simple forms

visual extent
increasing

text

�T[]fm�,cda�{,¦���[]\d�N^Fl�a�h p cda�\b\d[]no_�YZ� p a�\

���,cba�l]�sYdaeh`Yªy z ^+\daeg�\d�9\dYba�qs\�jL^|�oa
Ydj,a�lxn+�%a�\bYZyZlxae�oa�l
n+t
�9[x\b�N^+l�aeh p cda�\b\d[]�oa�_Ba�\d\|~ Ä [xq p l]a1t�nocbq(y z ^+\ba�g \b�9\ZyYdaeqs\�^Fcda1\dl][]foj9Ydl]��qsnmcda
a�h p cba�\d\b[x�mao~ ¨ j,a�\ba(\d�9\dYba�qs\l]a�Y�Ybj,a��,\ba�c~ÞZ�Nl]l�yZ[x_¥y�Ybj,aky z l�^+_,�9\�ß1n+tV\bnoqsa p cbnoYbnoYZ� p a\ p a�i�[��Ni|^+Yd[]nm_�Ydn(fma�_,a�ck^+Yda(^1qsnmcda�\ p a�i�[��Ni1\ p a�i�[��Ni�^DyYd[]nm_T~ Ä [xq p l]aVt3nocdq¤y z ^+\daeg>\b�`\bYda�qr\Vq¸^|��cda��9�,[]cda��oa�cb�l][]qs[]Yda�g fock^ p j,[]i�^Fl�\b� p,p nocdY�^F_,gHi�^F_ z a¹gBa��oa�l]n p a�gno_�iwjL^+cw^Fi�YdaecZy z ^+\ba�g \bi�cda�ae_,\�~ Ä �,ikj�ikjN^Fcw^Fi�Yda�cªy z ^+\daeg
\diecda�a�_B\Hl][xqr[]Y¸Ybj,aHcba p cdae\da�_9Yw^FYd[]no_�n+t�«�ao~ fL~ ¶ YZ�%n+y
g,[]qsae_,\d[]no_L^+l�fmcw^ p j,\�~©��a�_,i�ao�r\d[]q p l]a�t�nmcdq(y z ^F\da�g\d�9\bYda�qr\�^+cda
l]n+�%yZa�_,g���� \d�9\bYda�qr\�~
£�a�Yw^F�oa�i�^+cba�Ydn7g,[]\dYd[]_,fm�,[]\dj z a�YZ�%a�a�_@Þb\d[]q p l]at�nmcdq(y z ^F\da�g2ß�\d�9\dYba�qs\%^+_,g1qsnmcda%foa�_,aecw^+lBt�nmcdq(y z ^F\da�g

\d�9\bYda�qr\;\b�,ikj�^F\T¼�q z l]a�c�� \Rà*á
Ì�â¸È�\b�`\bYda�q�¾]¿bÃª~�¼�q¤y
z l]a�c�^Fcdfo�Ba�\"YbjN^+Y%t3nocdqr\"^+cba�^�cda�^Fl]lx�s^F_sa�h9Yba�_,\d[]nm_¸nFt
YdjBa�Yw^ z �,l�^+c�ã+\ p cda�^Fg,\dj,aea�Y�a�h p cba�\d\b[xnm_T~�àwá
Ì�â�È>�,\ba�\^�\dn p j,[]\dYb[xi|^+Ydaeg([x_9Yba�cZt�^Fi�a%[x_1��j,[]ikj>�B\da�cb\Vi�^+_(\ p aei�[�t��YdjBa p cbn p a�cdYb[]a�\�n+t�^+g���^Fi�a�_9Y
i�a�l]l]\ z �¹^¤\d[]_,fol]a�qrno�,\bag,ck^+fs^+iecdno\b\�q(�,l]Yd[ p l]a�i�a�l]l]\�~
¨ ^ z �,l�^Fc�a�h p cdae\d\d[]nm_,\sq�^+�oa1a�h9Ydae_,\d[]�oa��,\da�n+t
Ydj,a

p no\d[]Yb[xnm_@n+t(Ydj,ae[xcvi�a�l]l]\�~ �,nmc�a�h,^+q p l]ao��^�\ p cda�^Fg9y\djBa�a�Y�i�a�l]lLi�^+_ z a�Ydj,a�\d�,q nFtTYdj,a�i�a�l]l´^ z n+�ma�^F_,g(Ydj,a
i�a�l]l
[]qsqra�g,[�^+Yba�l]��Ydn Ybj,avlxaýt�Y�~ �
^|�`[]_,f�qra�_9Yd[]no_Ba�g
\ p cda�^Fg,\dj,aea�Yd\|���%a¹\bYdcdae\d\�YbjN^+YrYdj,avi��,cbcda�_9Y�fma�_,a�ck^|yYd[]nm_ÎnFt�i�noqrqsa�cbi�[�^+l]lÆ��^|�o^+[]l�^ z l]a(\ p cda�^Fg,\djBa�a�Y p ^Fik�oy^+fma�\�^+cba(�"a�^F��a�h,^+q p l]a�\�nFt��
�H\b�9\dYdaeqs\�~1¼�lxlÍ_,no_9yYdcb[]�`[�^FlT\ p cda�^Fg,\dj,aea�Y�^ p,p l][]i�^+Yb[]no_,\�cba��9�,[]cda(YdjBa>�,\ba>nFt[]_9Ydcd[]i�^FYda(\b�`_9Yk^+hvYdn�g,ak�N_Ba(t�nmcdq(�,l�^+a�noc
q¸^Fi�cdnm\�~(¼
z a�YdYba�csa�h,^Fq p l]a(n+t
Ydj,a��,\ba�n+t
Yw^ z �,l�^+c1a�h p cdae\d\d[]nm_,\[]\sYbj,a�nocb[]fo[]_N^+lLä µ Ë@\d�9\dYba�q ¾ ÁN¿bÃd~�ä µ Ë�^+l]l]n+��\s^�,\ba�c>YbnIÞdgBcw^|��ß�^�gN^FYw^ z ^+\da(�9�,aecd��no_�^�ikjN^Fcw^+ieYda�cªy
z ^F\da�g \di�cba�a�_,\|~ ¨ jBasg,ck^|��[x_Bf¸[]\>^»lx[]YbYdl]a>Yk^ z l]a(YbjN^+Ycda�åNa�i�Yb\"Ybj,a�cda�l�^FYd[]no_N^Fl9\dYdcb�,i�Yb�,cda�n+t�Ydj,a%gN^+Yk^ z ^F\da z aky
[]_,fs�9�,aecd[]a�gT~
��cdn��ka�i�Yb\>^+_,g�\da�l]a�i�Yb\�i�^F_ z a>\ p aei�[��Na�gz ���Llxl][]_,fr[x_vYdjBasi�a�l]l]\�nFt�Ybj,asg,ck^|��_�Yw^ z l]a>��[]Ydj�cbaky
\dYbcd[]i�Yb[xnm_,\�nmc�q�^+YbiwjBa�\
t�nmc�[]Yb\��o^Fl]�,a�\�~�æono[]_,\
i�^F_ z a
\ p a�i�[��Naeg z ��g,cw^|��[]_,f1YdjBa¾�knm[]_,a�g�Yw^ z l]a�\��BYdj,a�_v�,\b[x_BfYdjBa�\k^+qra��o^+cb[�^ z l]a�_L^+qsae\"[]_�Ydj,a
g,[&7�a�cdae_`Y�Yw^ z l]a�\�~
XZ_([]i�no_9y z ^F\da�g�l�^+_,fm�N^+fma�\�«½ao~ fN~Rç ª
è2é\ê È4ë
§ è ¾ÐÀoÒeÃ ¶ �

YdjBa p no\b[]Yd[]no_(nFtTYdj,a
[]i�no_(�B\d�N^Flxl]�(g,n9a�\%_,nmY"a�7�a�i�Y�Ydj,a\daecd�9[]i�a�\�n�7´a�cba�g z ��YdjN^FY�[]i�nm_T~ ¨ � p []i�^Flxl]�9�9�,\daecd\
i�^+_

i�l][xik�
no_�Ydj,aV[]i�nm_�Ydn
^+i�iea�\d\"^%qra�_9�
n+tN\ba�cd�9[]i�a�\|~���n+�%y
a��oa�c|�9qsn+�9[]_,f�YdjBa�[xieno_(^+cdnm�,_,g1Ydj,a�\bi�cdaea�_�i�^+_(cba p cdaýy\da�_9Y%Ydj,a%Ydck^+_,\ªt�a�c%n+tNgN^FYw^�noc�Ybj,a�^ p,p lx[]i�^FYd[]no_�n+t�\dnoqrat��,_,i�Yb[]no_�Ydn(\bnoqsa
gN^FYw^r«�ao~ fL~Vqsn+�9[]_,f�^��Nl]a z aeYZ�"a�ae_
^1g,[]cda�i�Ybnocb� ¶ ~
}�[�^+fmcw^Fqsqs^+Yb[Æi
\d�9\bYda�qr\��BYd[]l][x\ba>^r��[]g,a>�o^Fcd[]a�YZ��n+t

p []i�Yd�,cba�\
[]_¸Ybj,a�[]c�[]_9YdaecZt�^Fi�ao~�}�[ü^Ffock^+qsq(^+Yb[]i�\d�9\dYba�qs\^+cda�ikjN^+ck^+i�Yba�cd[]\daeg z �9Þ p l]�,f+yd^+_,g¥y p l�^|�\ß�µ|[Z~ ao~�Ydj,a
�,\ba�ci�cda�^FYda�\v^+_�g,[�^+fmcw^+q z � l][]_,�9[]_,f¹� p �9[x\b�N^+l�ienoq p n+y_,a�_9Yd\�n
7�a�cda�grt�cbnoq ^ p ^FlxaeYdYdam~Eì®t�Ydae_T�9�,\daecd\�i|^+_�i�cdaýy^+Yda
Ybj,a
�`[]\b�N^+l�^+_N^Fl]nofo�Ba�Ydn(^�\d� z yZcdnm�,Yd[]_,a z � z ^FYdikj9y
[x_Bf�� p ^®i�noqrqsnm_,lÆ�%�,\daeg>g,[�^Ffocw^Fq�[]_9Ydn�^®\d[]_,fmlxaÍ[xieno_T~�,nmc(a�h,^+q p lxam�V^�_,ae� �9[]\d�N^Fl p ^+cbY(cda p cda�\ba�_9Yd[]_,f Ybj,ai�no_,\bYdck^+[]_9YVYdjN^FY"^ p nm[]_`Y�[]\�«�[ ¶ no_s^�l][]_,a�^F_,g�«�[][ ¶ qr[]g9y��^|� z a�YZ�%a�a�_�Ybj,a�YZ�%n>ae_,g p nm[x_9Yb\"i�^F_ z a�i�cda�^FYda�g�[x_¬�­�¯�°�±
²´³�µ ¾ {eÃ z � p lü^Fi�[]_,f�Ybj,a�\darYZ�"n�a�h9[x\bYd[]_,fv�9[Æy\d�N^FlNi�nm_,\dYbcw^F[x_9Yb\V[]_`Ybn
Ydj,a�\k^+qsa�Þdieno_,\bYdcd�Bi�Yd[]no_(�9[]a���ß
^+cda|^,~Rì�_,i�a�Ybj,a�cdam�oYbj,a"_Ba�Y�i�no_,\bYdck^+[]_9Yd\"^Fcda%Ydj,a%�,_,[]no_
n+tVYdj,a�[x_Bg,[]�`[]g,�L^+lLi�no_,\bYdck^+[]_9Yd\�~ ¨ j,[]\�_,a��7i�no_B\dYdck^+[]_9Yi�^+_ z a(�,\daeg�\d� z \ba��9�,a�_9Ydl]��[]_vYdj,a(\k^+qsa�q¸^+_B_,a�c�^+\
Ydj,a
i�nm_,\dYbcw^+[]_9Yd\�\b� p,p l][]a�g���[]YdjrYdj,a
\dYk^+cbYZyZ� p \b�`\bYda�qv~
¨ j,a�_,ae�Î[]i�nm_1t�nocÍYdj,[]\Vi�nm_,\dYbcd�,ieY�i�^+_(Ybj,a�_ z a�^+gBg,a�gYdns^ p ^FlxaeYdYda
Ybj`�B\�a�h9Yda�_,gB[x_Bf(Ydj,a�\b�9\dYdaeq9� \Vt3�,_,i�Yb[xnm_9y^+l][]YZ�`~�¼�lxYba�cd_L^+Yd[]�ma�l]�`��Ydj,ar[]i�no_�\bYw^|�9\>nm_ Ybj,as\bi�cda�ae_
^+_,grno_,l]��a�h p ^F_,g,\%no�,YÍ[x_9Ybn�[]Yd\�t��BlxlBg,a�Yw^F[]lN[�tTYdjBa��,\ba�ci�l][xik�9\�no_�[]Y�~
Í�D5C íïîNM"Ò2î ®IM"¬zÔ�×ËØ ÙÅÛNÐ�Ó2Hw¬\¬\M�QðK OPQ

ñ ¬\HËò
XZ_ p cw^Fi�Yd[]i�am��^��
��\b�9\dYdaeq��,\ba�\¸^vi�nmq z []_N^+Yb[]no_�n+t
q¸^+_9��n+t%Ydj,as^ z n+�ma��9[x\b�N^+lÍa�h p cda�\b\d[]no_B\�~s�Bnoc�a�h,^+q(y
p l]ao��âó¤Xô è2é ¥ éPõ ëaö1¥ ³ ôzô ª ¥�¥®gN^+Yk^ z ^F\da p cbn`gB�,i�Y�[]q p l]akyqsa�_9Yd\(^»ä µ ËH�o^+cb[�^+_9Y�[]_ ��j,[]ikj �B\da�cb\si�^F_ \ p a�i�[�t��
�kno[]_,\�^Fi�cdnm\d\�Yk^ z l]a�\ z �sg,ck^|��[x_Bf>l][]_,a�\ z a�YZ�%a�a�_v[xieno_,\
cda p cba�\dae_`Yb[]_,f�Ydj,a(gB[�7�a�cba�_9Y��NaelxgB\�~���cdn��ýa�i�Yd\|�V\ba�l]a�i�Yd\^+cda�\ p aei�[��Na�g��9[�^�^ Yw^ z �,l�^+c�[]_9Yda�cªt�^+ieao~ ¨ j,a�gN^FYw^g,[]i�Yd[]no_L^+cd��[x\
i�nm_9Ydcdnml]lxaeg z �¹^¤t�nocbq(y z ^+\ba�g�[x_9Yba�cZt�^Fi�a
��j,[]lxa�\di�cba�a�_�g,a�\b[]fo_,\�^+cba�\ p a�i�[��Naeg z ��^F_�[]i�no_,[]i
[]_9yYda�cªt�^+i�am~
XZ_9Yba�cda�\bYd[]_,fmlx� t�nmcsYbj,a�i�l�^+[]q q¸^Fg,a�[x_�nm�,cs[]_9Ydcbn+y

g,�,i�Yb[xnm_T��q�^+_9�¹[]i�nm_9y z ^+\ba�g���� \b�`\bYda�qr\s^+g,n p Y(g,[�y^+fock^+qrqs[]_,f�i�no_9�ma�_9Yd[]no_,\rYdjN^FYsqr[xq([]i(i�nm_9�oa�_9Yd[]nm_N^+l
\dn+t3YZ��^Fcda�a�_Bfo[]_,a�a�cb[]_,f p cw^Fi�Yd[]i�a «�ao~ fN~�Ybj,a¹Ç�yd·�g,[�^|y
focw^Fqs\1n+t(È,É�ÊVËÍÌ���Ydj,a�\bYdcb�,i�Yd�BcdaviwjL^+cdYb\snFt�Ê ¯ZÑ ¬ �
noc p aeYdcd[Í_,a�Yd\ ¶ ~1·�a�i�^Fl]l;Ybj,a1g,no� z Yd\
n+t ± cda�a�_u��V�²Ü�
�X²^+_,g¹6�nmj,a�cÑ��V�²��
�X²Íqsa�_9Yb[xnm_,a�gr[x_ Ä a�i�Yb[]no_�{,~Ð{,~ù�"nmYdj
± cda�ae_Ö��Vb²Ñ���X²@^+_,gI6�nmj,a�c���Vb²L�
�X² a�h p l]nocdaegÎYbj,a�\bai�l�^+[]qs\
a�h p a�cd[]qsae_`Yk^+l]l]�`~ ¨ jBa�[]c>\b� z �ka�i�Yb\s^+YbYda�q p Yda�g\dnoqra�i�noq p cdaej,a�_,\b[xnm_@Yw^F\d�7�,\d[]_,f z noYbj@�9[x\b�N^+l1a�hmy
p cda�\b\d[]no_B\¹^+_,gÅYda�h9Yd�L^+l�aeh p cda�\b\d[]no_,\�n+t>^�l�^+_Bfo�N^Ffoao~
¨ j,[]\s\dYb�,g,��cdab�ka�i�Yba�g�Ybj,a�[]_9t�nmcdq�^+Yd[]nm_ ^+i�i�ae\d\d[ z []l][]YZ�j`� p noYbj,a�\d[]\
«�[Z~ ao~ p []i�Yb�,cda�\�^+cba�[]_,\bYw^+_9Yblx���,_,g,a�cb\dYbn`n9g ¶��j,a�_HYbj,a�� t�no�B_,g�YdjN^FYs_,n+�9[]i�a�\rjN^+g�qsnmcda�Ydcbno� z lxa
cda�^Fg,[]_,f>Ybj,a�[]_9t3nocdq�^+Yb[xnm_
[x_(Ybj,a�[]c%�`[]\b�N^+l,aeh p cda�\b\d[]no_,\
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(e.g. VISUAL BASIC)

design-only tools (e.g. an OO notation
drawing tool)

screen painters

÷�ø

animators (e.g. BALSA)

(e.g. PICT)

(e.g. THINGLAB)

(e.g. ITHINK,

THINKERTOY)

visual specification shells

visual languages

scientific visualisers

purpose

specifiers execute?
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visualisers
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��[]fo�Bcda�À,¦V���Bc p no\da�n+t ^1�
� \d�9\dYba�q

YdjL^+_ aeh p a�cbYd\�~ ¨ jN^+Y1[]\���YdjBa¸[]_9t3nocdq�^+Yb[xnm_�[x_�^�g,[�^|yfock^+q@i�^F_(no_,l]� z a�^+i�i�ae\d\daeg»^Dt�Ydaec ^�Ybcw^+[]_,[]_,f p cdn9i�ae\d\�~
¨ j,a��,\ba"nFt´\bYw^F_,gN^+cbg>\bn+t�YZ��^+cba"ae_,fo[]_,a�aecd[]_,f�g,[�^Ffocw^Fq(yqs[]_,fvi�nm_`�ma�_9Yd[]no_B\s^|�ono[]g,\(Ybj,av_,a�a�g�t3noc¸^vYbcw^F[x_B[x_Bf
p cbnofock^+q-[]_rnocdgBa�c�Ydn(�,_Bg,a�cd\bYw^F_,g�Ydj,a
[]i�no_B\�n+t ^����
Ydn9nml�~

� ? ¡(S Ä �1Q�Æ ���HU =@? É�ÊsQ�R�ÆLÌ
��[]fo�,cba"À�\bj,n+��\V^�cdnm�,foj�iwjL^+cw^Fi�Ydaecd[]\w^FYd[]no_1n+tNYbj,að`a[\_�¿
`2Y
]���nFt"^(��� \d�9\dYba�q¹¦Í[�~ ao~ ]�`2��^�U �R��_�]"noc���U ]�[\���XU�]���_�]�~
Ä p a�i�[��Na�cb\s^+cbasYdn9nmlx\�YdjN^FY>l]a�Y1Ydj,ar�,\daec>cba�i�nocbg�Ydj,a�[]ccdae�`�B[xcba�qsae_`Yb\"�9[]\d�L^+l]l]�`~T�BnocÍa�h,^+q p lxam�`^F_([x_9Yba�cw^Fi�Yd[]�oaÇ�yd·7g,[�^+fmcw^+qrqs[�_,f�Ydn9nmlTi�nm�,l]g»^F�,Ydnmq¸^FYda�Ybj,a1foa�_,aecZy
^+Yb[]no_�n+tVgN^FYw^ z ^+\da
Yk^ z l]a�\�g,[]cda�i�Ybl]�st3cdnoq�YdjBa�a�_9Yda�cba�g
g,[�^+fmcw^Fqs\�«½ao~ fN~%È,É�ÊVËÍÌ�¾ÐÏeÃ ¶ ~Ä p a�i�[��Na�cb\¸q�^|�¹nmcsq�^|�¹_,nmY z a¹^ z lxa�Ybn a�h9a�i��BYdaYdjBa�[]c�\ p a�i�[��Ni�^FYd[]no_���[]Ydj,[]_7Ydj,a�[]c�n+��_7�9[]\d�N^Fl�a�_9�9[Æy
cdnm_,qsae_`Y|~ ¨ �"n�[]_9Ydaecda�\bYd[]_,f�\d� z y�i|^+Ydaefonocb[]a�\(n+t
_,no_9ya�h9a�i��BYd[]_,f
\ p a�i�[��Na�cb\�^Fcda�]�^�_"����c�`2��U.c2Vb��_�];^+_BgÅ���%]�U�d�cP¿
Y�cP�X�óVbY�Y���]�¦
§�� ^�_�����c�`P�4U.c2Vb��_�]%«�ao~ fN~R�}¤�¥"¦2§\¨ µ §0¥�¤�ô ¶ fm[x�ma�^�g,aky�ma�l]n p a�c"^+_1[]_9Yda�ck^+i�Yb[x�ma p no[]_9YV^+_,g1i�l][]ik��a�_9�9[xcbno_9yqra�_9Y
t�noc p l�^+ie[x_Bf¹��[]_,g,n+� ��[]g,fma�Yd\�«½ao~ fN~ z �BYZy
Ybno_,\|�9lx[]\bY z n+h9a�\��9Yba�h9Y%�Na�l]g,\ ¶ no_�^�\bi�cdaea�_T~ ¨ � p y[]i�^Flxl]�9��Ydj,ae\da�\b�`\bYda�qr\>i|^+_�Ydj,ae_�^+�,Ybnoq�^+Yd[]i�^Fl]lx�
fma�_,a�ck^+Yda Ydj,a�l�^|�mno�,Yri�n9g,avt�noc�Ybj,a�\da ��[]g,foa�Yb\�~
¨ j,a�g,ae�oa�l]n p a�crq(�,\dY1Ydj,ae_H�,\dav^�Yba�h9Yd�N^Fl�l�^+_9yfm�N^+fma�Ydn(i�n9g,a1YdjBa�\da�q�^+_9Yd[]i�\�^F_,g�[]_9Yda�ck^+i�Yb[]no_,\
nFt;YdjBa���[]g,foa�Yb\

§�� ��]�U�d4c\¿�Y�cP�X�óVbY�Y���]�«�am~ fL~V^+_~ì ì7_BnoYw^FYd[]no_rg,cw^|�%y[]_,frYdn9nol ¶ fm[]�oa(^(g,a�\b[]fo_,a�c1^+_v[x_9Yba�cw^Fi�Yd[]�oa p no[]_9Y

^+_,g1i�l][]ik��ae_`�9[]cdnm_,qsae_`YLt3noc p lü^Fi�[]_,f�gBa�\d[]fo_�_,noYk^|yYd[]no_1[]i�no_B\;nm_�^�\bi�cda�ae_T~"}�a p a�_,g,[]_,f
nm_>Ybj,a�Ydn9nolZ�cda�l�^FYd[]no_,\bj,[ p \ z a�YZ�%a�a�_�Ydj,a([]i�nm_,\1i�^+_ z as\ p a�iýy[��Na�g �9[�^�\ p a�ie[ü^Fl][x\ba�g�a�g,fmasYZ� p ae\�~ ¨ j,ae\da�Ydn9nol]\q¸^|�1noc%q¸^|��_BnoY%\d� p,p nocbY�^+�,Ybnoq�^+Yd[]i�i�n9g,a
fma�_9ya�cw^FYd[]no_�~ ¨ j,ae\da�Ydn9nmlx\s^Fcdavg,a�\b[xfm_9yZno_,l]� []_HYbj,a\da�_B\da
YdjN^FYVYdjBa�g,a��oaelxn p aec"i�^F_,_,nmY;��^+Ybikj(Ydj,a�g,aky\d[]fo_�a�h9a�i��,Yba���[xYbj,[]_�YdjBaVa�_9�9[xcbno_,qra�_9Y�n+tNYbj,a%g,aky
\d[]fo_vYdn9nml�~���nmYda1YdjN^FY1È,É�ÊVËVÌH[]\óc2Y�V�^rg,a�\b[xfm_9y
no_,l]��Ybn9nol,\b[x_Bi�a�g,ae�oa�l]n p a�cb\"i�^F_(��^FYdikj(gN^FYw^ z ^+\da�9�,a�cd[]a�\�aeh`aei��,Yd[]_,f(��[]Ybj,[]_(Ydj,a1È,É�ÊVËÍÌ ae_`�9[]cdnm_9y
qsa�_9Y|~

Ä i�cda�ae_ p ^+[]_9Yda�cb\V^+_,g�gBa�\d[]fo_¥y�nm_,l]��Ydn9nmlx\�g,n
_,noY�\w^FYZy[x\ªt��T�������@�ó�vn+ts^ p �,cda��
��\d�9\dYba�qs\ «�\daea Ä a�iýy
Yd[]no_�{,~]¿ ¶ \d[]_,i�a�Ydj,a��rg,n1_,noY%a�h9a�i��,Ybao~%��n+�%a��oaec�Ydj,a��
^+cda���[xgBa�l]�s�,\ba�g¹[]_�[]_,g,�,\bYdcb�»^F_,g�\dnL� p cw^+fmq¸^FYd[]i�^+l]l]�\ p a�^+�9[]_,fN��YdjBa���cda p cda�\ba�_9Ys^s[]q p nmcdYw^F_9Y�i�^FYda�fmnocd�vn+t���7\d�9\bYda�qr\�~1��a�_Bi�ao���%a(i�^+l]l�_,no_¥y�a�h9a�ie�,Yd[]_,f�\ p aei�[�y�Na�cd\��9[x\b�N^+l]l]�(\d� p,p nmcdYba�g�\d�9\bYda�qr\�~Ç h`aei��,Yd[]_,fv\ p a�i�[��Naecd\�i�^+_ z arg,[]�9[xgBa�g []_9Ydn£��U�]�[\�
�
]�`2��^�U �R^���VbU.Y�c�]�W2�%�.�&]�^+_Bg£��U ]�[\��������c�d4[\��d4��]�~
¼��`[]\b�N^+l
\dj,a�l]l�j,[]g,ae\s^�i�no_9�ma�_9Yd[]no_N^Fl"\b�9_`Yk^+i�Yb[]isl�^+_,fm�N^+fma z aýy
_,a�^+Ybj�^+_7�9[x\b�N^+l
\ p a�ie[Æ�Li�^+Yb[xnm_�ae_`�9[]cdnm_,qsae_`Y|~ ¨ j,a\dj,a�l]l1a�h9a�i��,Yba�\ z �7Ydck^+_,\bl�^+Yd[]_,f []Yd\�g,[�^Ffocw^Fqs\(g,n+��_
[x_9Ybn¸Ybj,a(�,_,gBa�cdl]�9[]_,fsl�^+_Bfo�N^Ffoas«üt�noc
a�h,^+q p l]ao��Ê ¯ZÑV¬i�no_9�oaecdYd\�[]Yd\%\dYdcb�,i�Yb�,cda1ikjN^+cbYd\�[]_9Ydn(^�\b� z \daeY�n+t%Ê ³ È��
Ñ ³�² ¾]¿�ÒeÃ ¶ ~©¼ �9[]\d�N^Fl(l�^+_,fm�N^+fmaÎ^+l]l]n+��\�Ybj,aH�,\ba�c
YdnH\ p a�ie[Æt3�@_,a��.l�^+_,fm�N^+fma p cb[]qs[]Yd[]�oae\�~��,nmc�a�h,^+q(y
p l]ao��cdaei�^+l]lVYbj,a(_,a���i�no_,\bYdck^+[]_9Y>^+g,gBa�g¹[]_�Ybj,as^ z n+�oa
¬�­�¯�°�±
²´³�µ a�h,^+q p lxam~ Ä p a�i�[��Na�cb\�q¸^|�
[]_,i�l]�,g,a
^
�9[Æy\d�N^Fl;Ybcw^Fi�a�tZ^+i�[]l][]YZ�`~%�,nmc�a�h,^+q p lxam�,��j,a�_Ba��oa�c
i�nm_9Ydcdnmlqsn+�oae\�Ydn�^ p ^+cbY�nFt�^ p cdnofmcw^Fq¹�,[]Yb\�^F\d\bn`ie[ü^FYda�gv[]i�no_q¸^|�1j,[]foj,l][]foj9Y�~

Á



��[]\d�L^+l][]\da�cb\(i�^+_ z a�g,[]�9[xgBa�g�[x_9Ybnu]�^�U.��c2VbU �R^���U�]�[4¿
�
��U�]���_�] ^F_,g¹��c2U#� �4V�Y4_�]�~�¼�_,[]q¸^FYdnmcd\�Ydcb�(Ydn1cda p cba�\dae_`Y[]_ ^�ienoq p cda�j,ae_,\d[ z l]as��^|�vYdj,ar[x_B_,a�cZyZ�%nocd�9[]_,fm\>nFt�^
p cbnofock^+qv~�XZ_sYbj,a µV³�² È ³ ^+_,[]q¸^FYdnmcT\d�9\bYda�q.¾ Á|Ãª�m\dYb�9y
g,a�_9Yb\si�^F_ «½ao~ fN~ ¶ i�nm_`Ybcw^F\dY(YdjBa��o^+cb[xnm�,\1\dnocbYd[]_,f ^FlÆy
fonmcd[]YdjBqs\ z �v��^FYdikj,[]_,f�YdjBa�q.[x_ ^Fi�Yd[]nm_T~���nmYda(YbjN^+Y
^+_B[xq�^+Yb[xnm_>[]\�qrnocda�YdjN^F_ �k�B\dY�Ydck^+i�[]_,f(Ybj,a�a�h9a�ie�,Yd[]no_
n+t�^ p cbnofock^+qv~¹¼�_,[]q¸^FYdnocb\>^+[]q.Ydnu�� �`0�X��U#c�YdjBa¸[]_9y
_,a�cv�%nocd�9[]_,fm\¸nFt¤^ p cdnmfocw^Fq¹~�Ç�h9Ydck^�a�h p l�^+_L^+Ydnmcd�i�nm_,\dYbcd�,i�Yb\
q¸^|� z a�_,a�a�gBa�g¹nm_�Ydn p nFt Ybj,a p cbnofmcw^+q¤yqs[]_,f p cd[]qs[]Yb[x�ma�\Ln+t,YdjN^FY�\d�9\dYba�q¹~��,nmc�a�h,^+q p lxam����j,a�_µV³�² È ³ ^F_,[]q¸^+Yba�\�g,[&7�a�cda�_9Y�\dnmcdYb[x_Bf�cdnm�,Yd[]_,ae\��+\ p a�ie[ü^Fl�9[]\d�N^Flx[]\k^+Yd[]nm_,\T^+cbaVn
7�a�cdaeg1t�noc�^+cdck^|�9\Tn+tL_`�Bq z a�cb\;^F_,g
YdjBa�cba�l�^+Yb[x�ma
\d["!�a�\�n+t ^Fg���^Fi�a�_9Y�a�_9Ybcd[]a�\�~
¼�_,[]q�^+Ydnmcd\rq¸^|� nmc�q¸^|� _,noY z a p �Bcda�����\b�9\Zy

Ydaeqs\�~ µV³�² È ³ gBn`ae\s_,nmY¸^+l]l]n+�-Ybj,a¹�B\da�crYdn qrn9g9y
[�t���YdjBa¸\ p aei�[��Ni�^+Yb[]no_HnFt�YdjBa¹^+_,[]q�^+Yd[]nm_T~ ¨ nvg,nv\dncdae�`�B[xcba�\
a�h9Yda�_B\d[]�oa�Yba�h9Yd�N^Fl;^F�,Ydj,nmcd[]_,f z �sYbj,a�g,ae�oa�l�y
n p a�c|~ µ ³�² È ³ Ydj,a�cbakt�nmcda�gBn`ae\"_,nmY�\w^+Yb[]\Zt��ó�������´�Ñ�n+t p �,cdav��� \d�9\bYda�q©^��9[]\d�N^Flxl]� \d� p,p nocbYda�g@\b�9\dYdaeq«�\ba�a Ä aei�Yd[]no_v{,~]¿ ¶ ~T��n+�"a��ma�c��BYdj,aecda�[]\�_,n(Ybj,a�nocba�Yd[]i�^Fl
cda|^+\dnm_>��j9�®t��,Yd�Bcda�^+_,[]q¸^FYd[]no_�\b�9\dYdaeq�i�nm�,l]g�_,noY p aecZyqs[]Y��9[]\d�N^Fl�\ p a�i�[��Ni�^FYd[]no_�nFt"Ydj,a(^+_B[xq�^+Yb[xnm_,\�~���ae_,i�a�%asg,ck^|� ^+_,[]q�^+Ydnmcd\
[]_Î��[]fo�,cba¸À�no_�Ybj,a z nmcdg,a�c(nFt
p �,cba�����^F_,g��`[]\b�N^+l]l]�>\b� p,p nocbYda�g�\b�9\dYdaeqs\�~Ä i�[]a�_9Yd[��Ni��9[]\d�N^Fl][x\ba�cd\v«�ao~ fL~ ¬�­�¯�°�# ËVÌ ¬ á%$u¾]¿�ÏeÃ
^+_Bg�¤ ¬�­�¯�°�# ¾Ð{,¿bÃ ¶ ^Fcda�Ydn9nmlx\¤t�noc�\b� p,p nocdY�\d[]q(�,l�^|yYd[]nm_,\�~ ¼�c z []Ydck^+cb�H_,a�YZ�%nocb�`\�n+t>i�nmq p �BYw^+Yb[]no_N^Fl�g,aky�9[]i�a�\�i�^F_ z a(g,ck^|��_ ^F_,g¹aeh`aei��,YdaegT~ ¨ n9nol]\
^+cda p cdn+y�9[]g,a�g�t�noc�cda p nocbYd[]_,f��9[x\b�N^+l]l]�sYbj,a(no�BY p �,Y
nFt"Ydj,a1a�hmya�i��BYd[]no_,\|~ ¼ p ^+cdYb[]i��,l�^+c�t�n9i��,\(nFt�i��,cbcda�_9Yr\di�[]a�_9Yd[��Ni�9[]\d�N^Flx[]\ba�cd\�[]\�YdjBa�g,[]\ p l�^|��n+t(ikjN^+_,fma�\vYdn�i�no_9Yb[x_9�9yno�B\"�o^Fcd[�^ z l]a�\Ín+�oa�c%Yd[]qsam~ Ä i�[]a�_9Yd[��Ni
�9[]\d�N^Fl][x\k^+Yb[xnm_>cbaky
�9�,[]cda�\�Ydj,a p cba�\dae_`Yk^+Yb[xnm_ nFt�l�^+cbfoa(^+qrno�,_9Yd\�n+t�gN^+Yk^,~¬®­�¯�°�# ËVÌ ¬ á&$ p cdn+�9[]g,a�\�Ybj,as�B\da�c1��[]Ydj�_9�,qsaecdno�B\�9[]\d�N^FlTYdn9nmlx\�YdjN^FY�\b� p,p nocdYr«�ao~ fN~ ¶ YdjBa>fmcw^ p j,[]i�^+l�g,[]\Zy
p l�^|�9\�n+tTYd[]qraky��o^Fcd�9[]_,f��o^+l]�,ae\�µmi�cd�9\dYk^+l�fmcdn+��Ydj(^+iecdno\b\\dnmqsa�À|yd}�Yda�cbcw^+[]_wµ
^+_BgÎYbj,a�q¸^F_,[ p �,l�^+Yb[xnm_¹nFt�gN^+Yk^�o^+l]�,ae\ z �
�,\ba�cZyZ\ p a�i�[��´^ z l]aV�LlxYba�cd\|~ Ä []_,i�aVYbj,aV�,\ba�c�i�^+_qsn9g,[�t���Ybj,as\ p a�ie[Æ�Li�^+Yb[xnm_ nFt�Ydj,ar\d[]q(�,l�^+Yb[xnm_���[xYbj,[]_YdjBa¸�9[]\d�L^+l][]\da�c�� \1a�_9�9[]cdno_Bqsa�_9Y���\bi�[]a�_9Yd[��Ni��9[]\d�N^Flx[]\ba�cd\
^+cba�^+l]\dn z a
a�h9a�i��,Yk^ z l]a�\ p a�ie[Æ�La�cd\|~

' ( Æ�Q;¢*) � ¢ � )�U =@? É�ÊsQ�R�Æ Ì
£Hj,ae_ z �,[]l]g,[]_,f ^���� \d�9\bYda�qv�
g,a�\d[]fm_,a�cd\�jN^|�oa�Ybn
\ p a�i�[�t��@^´]�������c2VbU.^¢·��
]��|��^´]��
cZV��4^�VbU.^¢·��
]��¹^F_,g@^\daeYsn+tó·��
]�U.^¹^�Y�cP]�Vb_�[\^�V.]���j,[]ikj�i�^+_ z a��,\da�gÅ[x_ Ydj,a
\dYk^+cbY"� p \d�9\dYba�q¹~��Bnoc�^
g,a�\bi�cd[ p Yb[xnm_snFtTYdj,a�]��
cZV��4^�VbU.^
·��
]��|�+\da�a%YdjBa�^ z n+�maVg,[]\di��B\d\d[]nm_>nm_��9[x\b�N^+lma�h p cdae\d\d[]nm_,\« Ä a�i�Yd[]nm_sÀ ¶ ~Ë6�^F_`�
\b�`\bYda�qr\ p a�cbqs[]Y�Ydj,a%a�h9Ydae_,\d[]no_(nFtYdjBa z ^F\d[]iVi�nm_,\dYbcd�,ieYd\
«�ao~ fN~ ¶ []_�YdjBa"q�^+_,_,aecTg,a�\bi�cd[ z a�g
^ z n+�oaÍt�nmc ¬®­�¯�°�±�²�³�µ «½\da�a Ä aei�Yd[]no_(À ¶ ~���noYba"YbjN^+Y�[�t^ z ^+\ba"ieno_,\bYdcd�Bi�Y"gBn`ae\V_,noY�[]_,i�l]�,g,a%\dnmqsa%\dnocbY�n+tNi�nm_9y

g,[]Yd[]no_N^Fl z cw^F_,ikj,[]_,fN��Ybj,a�_�Ybj,a(���7\b�`\bYda�q.i�^F_�no_,l]�
a��oa�c p []a�i�a�Ydnmfoa�Ybj,a�c z �,[]l]g,[]_,f z l]n`ik�9\Vg,aý�N_,a�grno�,Yb\d[]g,aYdj,a��
� \d�9\dYba�q¹~
Ä a�q¸^F_`Yb[]i�\ z ^+\ba�\�[]_,ielx�Bg,a ^�Y�c2Vb_�Y���¿,+}Y�SV�f¶�[\c2^%¿

V�U.Y4c2�
�]�Ë����Vb�
¿,+}Y�SÍ�w^�Y�c\]�Vb_��4U.c2V#¿�·���]����m�*�XY�d�U.^%¿�·��
]�����^+_,g
`a_�Y�^�����[\_�����¿�·��
]����s«½\da�as��[]fo�,cba�Á ¶ ~���cbn`iea�g,�,ck^+l�y z ^+\daeg
\d�9\dYba�qs\1i�no_9�ma�cdY1Ydj,ae[xc1g,[�^+fmcw^Fqs\�[]_9Ydn�\dnoqra>�B_,g,a�cªy
lx�9[]_,f1l�^+_,fm�N^+fma>«�am~ fL~�cda�i|^+l]lTYbjN^+Y
Ê ¯ZÑV¬ []\�i�nm_`�ma�cdYba�g
[x_9Ybn �L¼ Ä º%¼ ¼ ¶ ~%£HjB[xl]arYdj,[]\sjL^+\s\bnoqra¸^+gB�o^+_9Yw^Ffoa�\«�ao~ fN~�\d[]q p l]a;aeh`aei��,Yd[]nm_ ¶ �m[]YT[]q p l][]a�\LYdjN^FY�Ydj,a%[]g,[]no\d�9_9yi�cw^F\d[]a�\�nFt"Ydj,a�lü^F_,fo�L^+foa�jN^|�oa�Ybn z a>jL^+_,g,l]a�gv^+Y�Ybj,a
�`[]\b�N^+l,l]a��ma�lZ~ ¨ jBa�noYdjBa�cV\daeq¸^+_9Yb[xi z ^F\da�\Vl][]\dYba�gs^ z n+�oa\dYdcb[]�oa�t�nmcs^�\b[]q p l]as�B_,[�t�nocbqu�9[xae�-n+t�YdjBa p cdnofmcw^Fq\dYdcb�,i�Yb�,cda�\|~ Ä �,ikjH�,_B[Æt3nocdqr[]YZ�¹\b[xq p l][��Na�\1Ydj,a�[]_9YdaecZyt�^+i�a�ieno_,\bYdcd�Bi�Yd[]no_��9g,a�i�cba�^+\ba�\�Ydj,a
^+qrno�,_9YT^
�,\ba�c%jN^+\
Ydn
l]a�^+cb_T�o^+_Bg p cbnoqrnoYdae\;^��,_,[�t�nmcdq@qsae_`Yk^+lmqsn9g,a�lFt�nocYdj,a��B\da�c�n+t;Ybj,a��
� \b�9\dYdaeq¹~

data-flow 

constraint-based
(e.g. THINGLAB) (e.g. SUPER)

logic-based 

procedural

LABVIEW)
(e.g. FABRIK, 

control-flow

declarative functional
(e.g. GARDEN/

GELO)

design base constructs

syntactic base

(e.g. PICT)

(e.g. PICT)

semantic base

(see Figure 2)

��[]fo�,cba
ÁN¦�}�ae\d[]fo_�ikj,no[]i�ae\���[]Ydj,[]_�^1��� \d�9\dYba�q
XZ_ ^ i�no_9Ybcdnol�ybåNn+� �
� \b�9\dYdaeq¹�u�B\da�cb\�q¸^Dy

_,[ p �,l�^+Yba []Yba�cw^FYdnoc�a�h p cdae\d\d[]nm_,\�«�ao~ fN~ -\l�n/.zp�0212hL�
qPp232p\j4r4025\i\r�n	. ¶ ��i�nm_,g,[]Yd[]nm_N^+luaeh p cda�\b\d[]no_,\ «�am~ fL~
n�6�04r\l2p�i�� {�j2k�p ¶ ^F_,g-\ba��9�,a�_,i�a�a�h p cdae\d\d[]nm_,\�«�am~ fL~
1Ph´r\l�n�k�7~r\l2p4iIr\l�n�k�7Ür\l2p�i´rzl2j4r ¶ Ydn-a�h p l][]i�[]Ydl]�\ p a�i�[�t���Ybj,a"ieno_9Ydcbnol9n+tNYbj,a%\d�9\dYba�q¹~Tº%nm_9Ydcdnml�y�åNn+�v\d�9\ªyYda�qr\�qsn9g,aelTYdck^+g,[]Yb[xnm_N^+l åNn+�7iwjL^+cdY
\b�`\bYda�qr\�~�XZ_9Yda�cªy
a�\dYb[x_Bfol]�`�BÊ ¯ZÑV¬ [x\ z nmYdjs^
i�nm_9Ydcdnml�y�åNn+��\b�`\bYda�q�^+_,gs^
p cdn9i�a�gB�,cw^Fl;\b�9\dYdaeq¹~¼�_�[]_9Ydaecda�\bYd[]_,fH�o^Fcd[�^+_9YsnFt>i�nm_`YbcdnmlÆybåNn+� \d�9\dYba�qs\
^+cdart��B_,i�Yd[]nm_N^+l��
��\b�9\dYdaeqs\�«�am~ fL~ Ybj,a ²T¯ È,Êùy z ^F\da�g
±®³ Ì� �Ë ° ¾ÐÀ�8eÃ�ã ± Ë ² á7¾ À4³eÃN\d�9\bYda�qr\ ¶ ~�XZ_(Ybj,a�\ba�\d�9\ªy
Yda�qr\����,\da�cb\�q¸^F_,[ p �,l�^+Ybasa�h p cba�\d\b[]no_,\�YbjN^+Y�i�^F_Hcdaýyi��,cd\b[]�oa�l]��i�nm_9Yw^+[]_�aeh p cda�\b\d[]no_,\|~1¼�l]lTYbj,a>aeh p cda�\b\d[]no_,\cda�\ p nm_,g�Ydn�Ydj,ar\w^Fqsa1j,[]foj9yZl]a��oa�l p cdnmYdn9i�nolZ~��,nmc�a�hmy^+q p lxam�9\da�_,gB[x_Bf(Ydj,a�qra�\d\k^+fma p282pZ{/5zr2p1Ybns^+_¢n96sa�hmy
p cda�\b\d[]no_���[xl]l�cba�\d�,l]Y�[x_�Ybj,a�i�nm_,g,[]Yd[]no_L^+l p ^FcdY�n+tVYbjN^+Y
n�6 z a�[]_,f
\da�_9YVYbj,a�qra�\d\k^+foa�p282p2{/5\r2pL~NX3tTYbj,[]\�cda�Yb�,cd_,\
Ydcd�Bao�,Ybj,a�_sYbj,aón96>a�h p cba�\d\b[]no_���[]lxlB\da�_,g�Ybj,a�qra�\d\k^+foa
p�82pZ{/5\rPp®Ydn�[xYb\;^Fi�Yd[]no_ p ^FcdY|�+��j,[]ikj���[]lxl+ieno_9Yw^F[x_�\dnoqra\da��9�,a�_Bi�asa�h p cba�\d\b[]no_,\|~ ¨ j,a�\ba>��[]l]l;^Fl]l z a�p282pZ{	5\r2pmg

Ò



[]_�Yd�Bcd_T~ ¨ j,a ±�³ Ì� �Ë ° \d�9\dYba�q �,\dae\VYdj,a%a�_,i|^ p \b�,l�^|yYd[]nm_>nFt´n z �ka�i�Yªy�nmcd[]a�_9Yda�g p cdnmfock^+qsqr[Æ_,f�Ybn
[xq p l]a�qsae_`YYdjB[x\�ienoqsqrno_1j,[]foj9yZl]a��oael p cdnmYdn9i�nolZ~¼-\d[]q p l]a(Ydcw^Fi�a(tZ^+i�[]l][]YZ��t�noc1\d�Biwj�t��,_,ieYd[]no_N^Fl"\b�9\ZyYdaeqs\(i�^F_ z a�[]q p lxaeqsa�_9Ydaeg ^+\1t�nmlxl]n+��\|~ £HjBa�_,a��ma�c
p282p2{/5\r2p1[]\�\dae_`Y�Ydn�^+_�a�h p cdae\d\d[]nm_T��[]Yd\��9[]\d�N^FlTcba p cdaýy\dae_`Yk^+Yb[xnm_ nm_ \diecda�a�_Åj,[]foj,l][]foj9Yd\|~�¼�\(Ydj,[]\1j,[]foj,l][]foj9Y
qsn+�ma�\�n+�oa�cÍYdj,a�\di�cba�a�_T�B�,\da�cb\"i|^+_s��^+Ybikj(Ydj,a�i�no_9Ydcbnol
åNn+��~ £Hj,[]l]as\b[xq p l]a(Ydnv[]q p l]a�qra�_9Y���Ydj,[]\(^ p,p cbn`^FiwjjN^F\�i�a�cbYw^F[x_�[x_9Ybcd[]_,\d[]i�l][]qs[]Yk^+Yd[�no_,\|~Rì�_,l]�s[]_¹^ p �,cba�l]�t��,_Bi�Yd[]no_L^+l�\d�9\bYda�q�i�^F_�YdjBa�\da�q�^+_9Yd[]i�\%n+t"^F_¸aeh p cda�\ªy\d[]nm_ z a%i�nm_`Yk^+[]_,a�g�[x_�[xYb\da�l�t´^F_,g�[]Yd\�i�no_9Yk^+[]_,a�g�aeh p cda�\ªy\d[]nm_,\�~�º%aecdYw^F[]_�fol]n z ^+l p cbn`iea�\d\b[x_Bf «½ao~ fN~w�ýno[]_,\�^+iecdno\b\YZ�%n�cda�l�^FYd[]no_N^Fl"Yk^ z l]a�\ ¶ i|^+_,_,nmY z a�a�^+\b[]lx�v�9[]\d�N^Flx[]\ba�gz �s\b�,ikj»^1l]n9i�^Fl p cdn p ^+f9^+Yd[]nm_sYdck^+i�a1^+l]fonmcd[]Ydj,qv~XZ_�^1gN^+Yk^|ybåNn+�H��� \d�9\dYba�qu«�ao~ fL~ ²´³�µ � ¯ Ë;:©¾ÐÀoÂeÃd�
à ³�µ Ì ¯<# ¾Ð{�³eÃd�V^+_Bg�Ydj,ar\d�9\dYba�qs\�cba��9[]a��"aeg []_H¾]¿�ÂeÃ ¶ �i�nm_`Ybcdnml"[]\1[xq p l][]i�[]Y�~sÇV^Fikj a�h p cba�\d\b[xnm_ q�^+_,[ p �,l�^FYda�gz �sYbj,a
�,\da�c�g,a�\bi�cd[ z a�\�¦
§ ¼@\ba�Y�nFt;gN^FYw^1\dnm�,cdiea�\�µ
§ ��no\b\d[ z l]�9�,^�\ba�Y�nFt;i�nm_,g,[]Yd[]no_L^+l]\�µ
§ ¼�_,g�^+i�Yb[xnm_T«�\ ¶ Ydn p a�cZt3nocdq���j,a�_�¦

¿m~%¼�l]l�Ydj,a�gN^+Yk^�\bno�,cbi�a�\�^+cba�^|�o^F[]lü^ z l]a�^+_,g
{B~ ¨ j,a�i�no_,gB[xYb[]no_,\�«�[�t¸^+_9� ¶ YdjN^FY¹�,\ba�gN^+Yk^t�cdnmq-Ydj,nm\da�\bno�,cbi�a�\�^+cba
\w^+Yb[]\Z�Na�g�~

X3t>YdjBa ^Fi�Yd[]no_B\¸^+cba p a�cªt�nocbqsa�g7Ydj,ae_�Ybj,a¹aeh p cda�\ªy\d[]nm_¹[]\
\w^F[xg�Ydn�jN^|�oa=�R_"���m~�¼®t�Yda�c��Ncd[]_,fL�´^F_¹aeh p cda�\ªy\d[]nm_>q�^|� z a�i�noqra"^+_(^|�o^+[]l�^ z lxa�gN^FYw^®\dno�Bcdi�a®t�noc�\dnoqra
g,n+��_,\bYdcba�^+q.a�h p cba�\d\b[xnm_T~�¼�Y�cd�,_9Yd[]qrao�TYbj,a p ^+YdYba�cd_n+tL�Ncb[x_Bfo\Vcb[ pBp l]a�\�no�,Y"^Fi�cdnm\d\"^�_,a�YZ�%nocd�1n+t�i�nm_,_,a�i�Yba�ga�h p cba�\d\b[xnm_,\�~®¼@\d[]q p l]a�a�h,^+q p lxa�n+t"^1gN^FYw^|ybåNn+�H\b�9\ZyYdaeq []\�^ p a�Ybcd[�_,a�Y�~ÍXZ_¸^ z ^F\d[]i p aeYdcd[�_,a�Y�i�nmq p cb[]\d[]_,fg,[]cdaei�Yda�g���_"^�]T^+_BgÑ`0�X��^��%]"«�[Z~ ao~�a�g,fma�\"^+_Bg>�ma�cdYb[xiea�\"cbaky
\ p a�i�Yb[]�oa�l]� ¶ �L^1\da�Y�n+t¾VbY�>4��c\]�qsn+�oa�nm�,Y�n+�oaec�Ydj,a
_,a�Y|~¼ p l�^Fi�a�[]\T�Lcda�gr[ÆtLno�,Y"^Fl]l`nFt´[]Yb\V[]_,i�noqr[]_,f p l�^+i�ae\�^F_,g_,nm_,a�nFtT[xYb\Vno�BYdfonm[]_,f p l�^+iea�\"jL^|�oa�Ydnm�oa�_B\�~Rì�_(�Ncb[]_,fN�Ydnm�oa�_B\�^+cda
cba�qsn+�ma�g(t�cbnoq-a|^+ikj�[x_Bi�noqr[x_Bf p l�^+i�a�^F_,gno_Ba�Ybno�ma�_�[x\�gBa p nm\d[]Ydaeg�[]_sa�^Fiwj�no�,Ybfono[]_,f p l�^+i�ao~��[]l]\T^+cbfo�,a�\%¾]¿�ÂeÃ,YdjN^FYT^�gN^FYw^Dy�åNn+�v\d�9\bYda�q�[x\T^®fon9n9g
g,a�\b[]fo_viwjBno[]i�a1t�nmc�Ybj,a p �,c p no\ba(n+t�\di�[]a�_9Yb[Æ�Li(�`[]\b�N^+l][�y\w^FYd[]no_�~ ± []�oae_¹^rlx[ z ck^+cb�¸nFt"�LlxYba�cd\
YbjN^+Y�i|^+_vqsn9g,[�t��
gN^FYw^,�B[]Y�[x\
^1\d[]q p lxa
^+_,g�[x_9Yb�,[]Yd[]�oa p cdn9i�a�\b\
t�nmc��,\da�cb\Ydns^Fg,gr�Nl]Yda�cb\�Ydn(gN^FYw^Dy�åNn+�Åa�g,foae\�[]_�nocdgBa�c�Ydn(Ybcw^+_B\Zy
t�nmcdq-gN^FYw^B~�6�nm_,[]Ydnmcd\Ít�noc%gN^+Yk^��o^Fl]�,a�\%i�^+_ z a�^Fg,g,a�g
[]_sYbj,a�\w^Fqsa�\d[]q p l]a�q�^+_,_,aec�~XZ_ ^ i�no_,\bYdck^+[]_9YZy z ^+\ba�g ���
\d�9\bYda�q�«�ao~ fN~ ¬®­�¯�°�±�²�³�µ ¶ �+YdjBa"�,\ba�cV�9[]\d�N^Fl]lx��\ p a�i�[�y�Na�\ÍYdj,a�[]_9�o^+cb[ü^F_9Yd\�t3noc�a�^+ikj(a�h p cba�\d\b[]no_T~Í¼�Y;cb�,_9Yd[]qsam�^1i�nm_,\dYbcw^+[]_9YZyZ\dnml]�oa�c p a�cdqr[]Yd\�q¸^F_,[ p �,l�^+Yb[]no_,\�YdjL^+Y�gBn_,nmY��`[]nmlü^FYda�Ydj,a�[]_9�o^+cb[�^+_9Yd\|~;}�a�i�l�^Fcw^+Yb[]�oa
i�no_B\dYdck^+[]_9Yd\
i�^F_ z a%�,\ba�g�Ydn�Yda�\bY��,\da�cªy p cdn p no\ba�gs^+ieYd[]no_,\�noc�Ydn p cdn+y
p no\da
�o^Flx[]g9yd^+ieYd[]no_,\|~T¼�_9�(�,\da�cªy p cdn p no\ba�g�^+i�Yb[xnm_sYbjN^+Y

�`[]nmlü^FYda�\
Ybj,a([]_`�o^Fcd[�^+_9Yb\�[x\ z l]n9ik�oa�g�~ ± [x�ma�_vYdj,a1i��,cªy
cda�_9YV\bYw^+Yba�n+tNYbj,a%\d�9\dYba�q¹�o^®i�no_B\dYdck^+[]_9YZy z ^+\ba�g(\d�9\bYda�q
i�^+_�foae_,a�cw^FYda�qra�_9�,\%n+t;�o^Fl][xgs^Fi�Yd[]nm_,\ z �sfoae_,a�cw^FYd[]_,f
^+l]l,�o^+cb[�^ z l]a z []_,g,[]_,fo\ÍYdjN^FYV�"nm�,l]g>_BnoYV�9[]nol�^+Yba"Ybj,a�[]_9y
�o^+cd[�^F_`Yb\��9fm[x�ma�_�Ydj,a
i��Bcdcdae_`Y�\dYk^+Ydam~
º%nm_,\dYbcw^F[x_9Yªy z ^F\da�g(\b�9\dYdaeqs\"^Fcda�^
�o^Fcd[�^+_9YTnm_(l]nofo[]iky

z ^+\ba�g>\b�9\dYdaeqs\V«�am~ fL~VÈBÉ�ÊVËVÌ ¶ ~ Ä �,ikj�l]nofo[]iky z ^F\da�g
\d�9\ªy
Yda�qr\�cda p cda�\ba�_9YsYdjBa�[]c�a�h p cdae\d\d[]nm_,\([]_ ^��B_,[�t�nocbq�cdaýy
i��,cd\b[]�oa�q�^+_,_,aec�~HÇ�h p cba�\d\b[xnm_,\si|^+_�i�no_9Yk^+[]_�lxnmfo[]i�^Fl�o^+cd[�^ z l]a�\V��j,[]ikj(i�^+_ z a z nm�,_,g�^+YVcb�,_9Yd[]qsa�^+_,grno_,l]�
�,_ z nm�,_,g@^|t�Yba�c z ^Fik�`Ybcw^Fiw�9[]_,f no_�t�^F[]lx�Bcdao~@¼�Y�cb�,_9y
Yd[]qsao��^�fma�_,a�ck^+l�YdjBa�nocba�q p cbn+�oa�c1[]\>�,\ba�g Ybn�\daea��Î^\da�Y%n+t z []_,g,[]_,fm\;YbjN^+Y%^+cda�ieno_,\b[x\bYda�_9Y%��[]Ydj(YdjBa�Ydj,a�nmcd�9~
��[]\d�N^Fl�l]nofo[]iky z ^F\da�g \d�9\dYba�qs\(i�^F_ z a�Ydck^+i�aeg z ��� p ygN^+Yb[x_Bf(Ydj,a
g,[]\ p lü^|�(nFt;a�h p cba�\d\b[]no_,\
��j,a�_Ba��oa�c
^1�o^+cb[Æy^ z l]a([]\ z no�,_,g0ã+�,_ z no�,_,g�~@?�_,l][]�oa1Ydck^+i�[]_,f�t3noc
t��B_,iky
Yd[]no_N^Fl"\b�9\dYdaeqs\���Ybj,[]\>l]nmfo[]iky z ^+\ba�g�Ydck^+i�[]_,fvi�^+_ �9[x\b�9y
^+l][]\da�gvfol]n z ^+lT�o^Fcd[�^ z lxae\�~��Bnoc
a�h,^+q p l]ao��^+l]lTYbj,a(cdn+��\[x_H^�gN^+Yk^ z ^F\da�Yk^ z l]a�^+cba�fol]n z ^+lZ~�¼�\rYdj,a�Ybj,a�nmcda�q
p cdn+�ma�c�\ba�^+cbiwjBa�\
n+�oa�c�Ybj,a
Yw^ z lxam�9Ydj,a>^FYdYbcd[ z �,Yba�\�YbjN^+Y\w^+Yb[]\Zt��rYdj,a�aeh p cda�\b\d[]no_,\
^+cba�t3a�Ydikj,a�gv^+_,g�g,[]\ p lü^|�ma�gT~

A ( ¢�Q�W�¡sQ;Q�¢�� �
XZ_¹Ybj,[]\�\daei�Yd[]no_v�%a�^Fcdfo�Ba�YdjN^FY�Ybj,a>gBa�\d[]fo_Ba�cd\�nFtV���
\d�9\dYba�qs\�\bj,no�,l]g�Yw^F�oa�^+_�^+i�Yb[]�oa
[]_`Yba�cdae\dY�[]_rno_9yZfonm[x_Bf
cda�\ba�^+cbiwjv[]_�noYdjBa�c�^+cba�^+\|~ Ä p a�i�[��Ni�^Fl]lx�9�9�%a���[]l]lT^+cbfo�,aYdjN^FYs\dYk^+Ybaky�nFt�yZYdj,akyd^+cbY�cda�\ba�^+cbiwj7[]_H�9_,n+��l]a�g,fma¸ae_,fo[�y
_,a�a�cb[x_Bfsi�^F_ z a�_,aý�NY�i�aecdYw^F[]_���� \d�9\bYda�qr\�~

B�D�F C H*KNH*Ó2×ËØ ÙÜÛNÐNØ"×ËKN×*O2M�QRK ÏEDN¬4O2HwÕB¬
ì�_Ba�i�cd[]Yd[]i�[]\bq��%a¹jN^|�ma�n+t1Ydj,a µV³�² È ³ \b�9\dYdaeq []\
YdjN^FYT[]Yd\�a�h p l�^+_N^FYd[]no_,\Lq(�,\bY z aVjL^+_,g9yZi�ck^|t�Yba�g
t�nmc�a�^+ikjYw^+\b��~ ± a�_,aecw^+l p cd[]_,i�[ p l]a�\�t�noc1a�h p l�^+_L^+Yd[]nm_�\d�9\dYba�qs\^+cdaÅ��[xgBa�l]�@g,[]\di��,\b\da�g�[]_ ¼�X�~
£H[]ik� ^F_,g ¨ j,noq p y\dno_7¾ Áz°eÃ"cba p nmcdY(YbjN^+Y�Ybj,asie�,cdcba�_9Y>�9[]a�� n+t �� �`0�X�4c2�
¿
V�U.Y4c
[]\;qrnocba"a�l�^ z nmcw^+Yba"YbjN^+_(qra�cdaelx�~Þ p cd[]_9Y�Ydj,a�cb�,l]a�\YdjN^FYV�Ncba�g2ß�nmc"Ybj,aóÞdjBn+��ß>^+_,g¢Þb��j9�zß
�9�,a�cb[]a�\"nFtTYdck^|y
g,[]Yd[]no_N^Fl,cd�Blxaýy z ^F\da�g(aeh p a�cbY�\d�9\dYba�qs\|~;Ç�h p l�^F_N^+Yb[xnm_>[]\_,n+� �`[]a��%a�g�^+\>^F_�[x_¥t�a�cdae_,i�a p cdn9i�aeg,�,cda�[]_�[]Yd\�n+��_cd[]foj9Ysck^+Ybj,a�c�YdjN^F_�^ p cba�YdYZ�my p cd[]_9Y�n+t�\dnmqsar�Nl]Yda�cba�gYdcw^Fi�a
n+tTYbj,a p cbn9n+tTYdcba�ao~ÍXZ_sYdjBa�i��,cbcda�_9Y��9[]a����ma�h p l�^|y_N^+Yb[xnm_,\�\bj,no�Blxg z a1i��,\bYdnoqr[]\da�g�Ybn(Ydj,a1�,\ba�c�^+_,g�Ybj,a
Yw^+\b�¸^FY�jN^+_,g�~V�,nmc�a�h,^+q p lxam¦
§ ��^+cd[]\1¾ ÀFÁ|Ã;g,ae\di�cb[ z a�\�^+_�a�h p l�^F_N^+Yb[xnm_¸^Flxfmnocb[xYbj,qYdjN^FYT\b��[xYbikj,a�\�t�cdnmq p cdn9i�a�\b\Zy z ^+\ba�g>aeh p lü^F_N^+Yb[]no_,\Ydn p ^FcdYb\Zy z ^+\ba�g�a�h p l�^+_L^+Yd[]nm_,\"��jBa�_,a��ma�c�Ybj,a�a�hmy
p l�^+_N^FYd[]no_ p cbn`iea�g,�,cba�a�_9Ydaecd\�^�cda�fm[]no_(��j,[]ikj>Ybj,a�,\daec�[]\%t�^+qr[]lx[�^Fc;��[]YbjT~

§¡¼ a�^F�oa1¾ {48eÃN\daelxaei�Yd\%��jN^+YÍYdn�\bj,n+��Ydj,a��,\ba�c%�,\d[]_,fa�[]foj9Y�cd�B_`Yb[]qsa�^+l]fmnocd[]Ybj,qs\|~T�,nmc"aeh¥^Fq p l]ao�F��j,a�_
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Ybj,a�fmn`^+lLn+tTYbj,a�aeh p lü^F_N^+Yb[]no_([]\"Ybn�qs[]_,[]q([]\daÍ�,_9yg,ae\d[]cw^ z l]a¹a�7�a�i�Yb\���Ydj,av\da�l]a�ieYda�g@\bYdcd�Bi�Yd�,cba�\�^+cda
^F_`� p cdakyZi�nm_,g,[]Yd[]no_B\¸YbnH^+_,nmq¸^+l]nm�,\(\d[]Yd�L^+Yd[]nm_,\�~
¼ a�^+�ma�� \(a�h p l�^+_N^FYd[]no_�^+l]fonmcd[]Ydj,qr\�cdae�`�B[xcba z noYdj^1i�^Fikj,a>nFt p cb[]noc�aeh p lü^F_N^+Yb[]no_,\�^+_,g «�l][]�oa���^Fcd[]\ ¶^F_»^Fi�Yd[]�ma��B\da�c�qsn9g,a�lZ~

Ä �,qrq¸^+cb[Æ\b[x_Bf>Ybj,a(�"nmcd��nFt"£H[]ik�¹^+_Bg ¨ j,nmq p \bno_
½ ¼ a|^+�oaL½���^Fcd[]\��9�%a�i�^+_r_,n+��g,[�^+fm_,no\b[x\ÍYdj,a�cda�^F\dno_t�nmc�Ydj,a1l�^+ik�snFt fma�_,a�ck^+l][]YZ��[x_ µV³�² È ³ � \�a�h p l�^F_N^+Yb[xnm_\d�9\bYda�qv¦ µV³�² È ³ lü^Fik�`\�«�[ ¶ Ydj,a�^ z []lx[]YZ�vYdnvfoa�_Ba�cw^FYdaq(�,l]Yd[ p l]a p no\d\b[ z l]a�a�h p l�^+_N^FYd[]no_,\�µ,«�[][ ¶ ^F_>aeh p lx[]i�[]Y��,\ba�cqsn9g,ael µm«�[][][ ¶ ^�l][ z cw^Fcd��nFt p cd[]noc�a�h p l�^+_N^FYd[]no_B\�µ+^+_,gr«�[]� ¶^rqsa�ikjN^F_,[]\dq�t�nmc
�,\d[]_,f�«�[][ ¶ ^F_,gH«�[][][ ¶ Ybn¸\ba�l]a�i�Yb[x�ma�l]�
�Nl]Ydaec�«�[ ¶ ^+i�ienocdgB[x_Bf(Ydn(��j,n1[]\��`[]a���[]_,f1YdjBa�\d�9\dYba�q¹~
B�D�C F£Ð�O2M"ÕBM�¬\×*O2M�QRK
¼�X�cba�\da|^+cdikj i�no�,l]g�n p Yd[]qr[x\ba�i�aecdYw^F[]_¹�
�HYk^+\d�9\|~��,nmca�h,^+q p l]ao¦
§�¨ j,a%q¸^%�knoc�cb�,_9Yd[]qsaVl][]qs[]Y�^�nFt´i�nm_,\dYbcw^F[x_9Yªy z ^F\da�g�
��\d�9\dYba�qs\�[]\�Ydj,aV\ p aea�g>nFt,Ydj,aV�B_,g,a�cblx�9[]_,f�i�nm_9y\bYdcw^F[]_`Y�\dnmlx�ma�c�~ ¨ j,[]\�[x\�^1�%a�l]l�y�\bYd�,gB[xaeg p cdn z l]a�q[]_s¼�X�~N�Bnoc%qsnmcda�gBa�Yw^F[xl]\|�,\daeas¾]¿�À9��¿�ÁL�,{+Á,�L{oÂeÃd~
§ £�a��9[]a���Ydj,a�gN^+Yk^|ybåNn+�-qsn9g,ael��,\da�g7[]_Úà ³�µ �
Ì ¯<# ^F_,g ²´³�µ � ¯ Ë;:u^+\%^�fma�_,a�ck^+l][]\w^FYd[]no_1n+t�Ydj,a
a��ma�_9YZyZg,cd[]�ma�_ p cdnmfock^+qsqr[Æ_,f%qsn9g,ael�~�ÇV^Fikj(a��oa�_9YjN^F_,g,l]a�c%[]\Vl][x�ma�^�gL^+Yw^Dy�åLn+�Î_Bn`gBa�YdjL^+YV��^+[]Yd\Ít�nmc
i�aecdYw^F[]_�gN^+Yk^�«�a��ma�_9Yd\ ¶ Ybns^+cbcd[]�oao~%£�a
_,nmYda�YbjN^+Y
p cbn9g,�,i�Yb[xnm_�\b�9\dYdaeqs\¹¾Ð{mÒeÃ�i|^+_@^+l]\dn z av�9[xae�"a�g^F\VgN^+Yk^|ybåNn+��\d�9\dYba�qs\|~;� cdn9g,�,i�Yb[]no_scb�,l]a�\%i�no_,gB[Æy
Yb[xnm_,\�^Fi�Y�^+\
g,a�qrno_,\�YdjN^FY�^|��^+[]Y�Ybj,a(^+cdcb[]�o^+lTnFt
i�aecdYw^F[]_ÎgL^+Yw^�a�l]a�qra�_9Yd\ z akt�nocba�a�h9a�i��,Yb[x_Bf�Ydj,a�[]c
i�nm_,i�l]�,\b[xnm_T~ ¨ jBaH¼�Xvi�noqrq(�,_,[]YZ�HjN^F\�\ p a�_9Yi�nm_,\d[]g,aecw^ z lxava�7�nocbY�[]_Hn p Yb[]qs[]\d[]_,f p cdn9g,�Bi�Yd[]no_cb�,l]as\d�9\bYda�qr\([x_ z noYbjÎ^�g,[]\dYbcd[ z �,Yba�gH^+_,g _,no_9y
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B�DbÍ G�M�ÕBM�O2¬~O2QHF£Ð�O2M�ÕÇM�¬\×*OPM"QRK
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Yd[]qras\ p a�a�gÅn+t�YdjN^FY(\d�9\dYba�q g,ck^+q¸^FYd[]i�^Flxl]� ¾ÐÀeÃd~����
g,a�\b[]fo_,a�cb\s\bj,no�,l]g�YdjBa�cdakt3nocda z a¹^|��^Fcda�YdjL^+Y(i�a�cbYw^F[x_
\daea�qs[]_,fmlx�myZ[]_`Yb�,[]Yd[]�oa
[]_9Yda�cªt�^+iea�\>q�^|� z ar�,_,g,a�\b[]cw^ z lxa
g,�,a�Ydn(YdjBa�i�no\bY�nFt;a�h9a�i��BYd[]_,fsYbj,a�qv~�£�a�aeh p ^+_,g�nm_YdjB[x\ p no[]_9Y%[x_�Ybj,a
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qr[x\ªy

Yw^+�ma�\�q¸^Fg,a�[]_(Ydj,nm\da��Na�l]g,\|~ ¨ j,[]\"\ba�i�Yb[xnm_ p cba�\dae_`Yb\�^i�^+\ba�\dYb�,g,��g,a�qrno_,\bYdcw^FYd[]_,f�aeh¥^Fi�Ydl]�rYdj,[]\ p no[]_9Y�~
S D�F Î�TÑQRÔ�O äLâ�áL 
ä â~áL �¾]¿o¿ýÃ;[]\�^¤�`�L^+l][]Yw^+Yb[]�oa��ma�cd\b[]no_vn+tVYdj,a1�9�N^+_9Yb[Æy
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£Hj,a�_¡äLâ�áL 7a�h9a�i��,Yba�\���[]Y�q(�B\dY�q¸^F_N^+fma
Ydj,a1q(�,l�y
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��j,[]lxa(«½[x[ ¶ 8df�fb srg,a�_,nmYda�\
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WjX=Ylknm�1 m 3_7�p m 3o7p62h�h2-\irqs^F_,g�Z\[sktm
j m 3o7�i m 3Vq9�Ydj,a�_d]=uvk j m 3 b 8 m 3 b s m 3 b 1 m 3��V]jw�kBj m 3 b
{ m 3 b x m 3 b 1 m 3��*]&x/kuj m 3 b { m 3 b x m 3 b p m 3L�
]&y/kli m 3 b {9h�h�-\i b x2h�h2-\i b 62h�h2-zi,�z]|{9k
i m 3 b 6�h�h2-\iN~
Ä noqsa%n+t�YdjBa�\da p cdn9n+t3\Vq¸^F�oa�^+\d\b�,q p Yd[]no_,\�µ+[Z~ ao~T�B\da^�l][]Yda�ck^+loYbjN^+Y�[]\T_,nmYTno_BaVn+tNYbj,a%�`_Bn+��_~}t���VY�� «�YZ� p y[xi|^+l]l]�`�9}t���rYg��kcZ_[n�dW�X=Y ¶ ~���noYda�YbjN^+YÍ\dnoqraVn+t

Ydj,a
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ì�cd[]fo[]_N^Flxl]�9�vX�^+focba�a�gu��[]Ybj Ybj,a-g,ae�oa�l]n p a�cb\ nFt
äLâ~á  @YbjN^+Y�Ybj,a(\d�9\bYda�qu��^+\�g,no[]_,fr\dnoqra�YdjB[x_Bf¸[]_9y

Yda�cba�\dYb[x_Bfs^+_,gr_,n+�oa�lZ~�XVcda|^+gs\bnoqra�n+t;Ybj,a��9�N^Fl][xYk^+Yb[x�ma
cda�^F\dno_B[x_Bf¹^+_,g�ienoq p lxaeh`[]YZ��l][]Yda�ck^+Yd�Bcdao� z �,Y���^+\��,_9yi�l]a�^+c�[Æt�[]Y�^ p,p l][]a�g�^+Y�^+l]l�Ydn~äLâ~áL �~£Åj,a�_�X z a�f`^F_�a�h p a�cd[]qsae_`Yb[]_,f���[]Ydj�\bi�^+l][]_,f�� p Ybj,aqsn9g,a�l]\��,\ba�gH[]_uäLâ~á  
�TX�t�no�,_Bg YdjL^+Y1Ydj,a�\d�9\bYda�q
i�no�,l]g�_,nmY
jN^+_,gBlxa(qrn9g,a�l]\
q(�,ikj z []fofma�c
YdjN^F_�Ydj,nm\da
[xY
��^+\�nocd[]fm[x_L^+l]l]�(g,a��oaelxn p aeg�t�nmc�~ ¨ j,a p cbn z l]a�q���^+\
�"nmcdl]g,\Vfma�_,a�ck^+Yd[]nm_T¦�[]YVg,[]g>_BnoY%Yda�cbqs[]_N^+YbaVt3nocVqrn`gBa�l]\
q(�,ikj z []fofoaec�YdjN^F_ Ybj,no\bas�,\ba�g Ybn¹g,ae�oa�l]n p äLâ~áL �~
¨ j,a1t�n9i��,\�nFt�q(��cba�\da�^Fcdikj Ybj,a�_�ikjN^F_,foa�g�Ybn�Ydcd�9[]_,fYdn(n p Yd[]qs[]\daLäLâ~áL �~
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¼�t�Yba�c�q(�,ikj�a�h p aecd[]qsa�_9Yk^+Yd[]nm_�^F_,g1cda�^Fg,[]_,f�[]_�Ybj,a"l][]YZya�cw^FYd�,cbao��X%t�nm�,_,g�YdjN^FY�X���^+\�^ p,p l]�9[x_Bfs^1�oa�cb�¸gB�,q z^+l]fonmcd[]Ydj,q.Ybn¹^��ma�cd��jL^+cdg Yw^F\d��~ ¨ j,as\blxn+�%a�\bY(��^|�Ydn z �,[]l]gIäLâ~áL  �%nocbl]g,\(��^F\(j,n+�-X1��^F\(g,no[]_,fv[]Y�µ
[�~ ao~��9[�^ z ^F\d[]iVikj,cdnm_,nol]nmfo[]i�^+lmg,a p Ybj9y3�Ncd\bY�«�}
� Ä ¶ z ^+ik�myYdcw^Fik�`[]_,fL~uX�\bj,no�Blxg@jL^|�oa �9_,n+��_ z a�YbYda�c|~ 6�^+ik�my
�"nmcdYdjH¾Ð{mÏeÃª�ù[x_ ¿�Â�³4³,�T^F_,g�}�a º l]a�aecs¾1³|Ãd�L[x_�¿�ÂmÏ�8B��n+t�yt�a�cdaeg�i�l]a�^+c���^+cb_,[]_,fo\�^ z nm�,Y�}�� Ä ~LX3t�^�}�� Ä \da�^Fcdikj
^+l]fonmcd[]Ydj,q l]a�^+cb_,\�\dnmqsart�a�^FYd�,cba¹nFt�Ybj,avg,noq�^+[]_T�V[]Y
i�^+_ t�nmcdfoaeY>[]Y1no_ z ^+ik�9Ydck^+ik�9[]_,f ^F_,g z a�g,n9noqra�g�Ydn
cdakyZl]a�^+cb_�YdjN^FY%t�a�^FYd�,cba�l�^FYda�c|~
¼®t�Ydaec�cda�^Fg,[]_,f¹6�^+ik�9�%nocdYbj ^F_,g }�a º l]a�a�c���X z �,[]l]g^�_,ae� �ma�cd\b[xnm_�n+tÑäLâ~á  �i�^+l]l]a�g ­"¬�� YdjL^+Y1i�^+ikj,a�\

��jN^+Y�[]_9t�nmcdq�^+Yd[]nm_>[]Y�l]a�^+cb_,\�^ z no�BY�Ydj,a�\ba�^+cbikj�\ p ^Fi�a[xY1Ydck^|�oa�cb\da�\|~ ¨ jB[x\1[]_9t�nmcdq¸^FYd[]no_�[x\�lxa|^+cd_9Y1�9[ü^�^�\ba�Yn+tó]�SR���5`9\�~�XZ_�Ydj,aÜ¶�Y�_�Sð��_�� ]�SR���5`�� ­"¬E� �N_Bg,\��z�
^+\�^�\b[xgBaky�a�7´a�ieY�n+tTienoq p �,Yd[]_,f
YdjBa�Ydck^+_,\b[]Yd[]�oa�i�l]no\d�Bcdan+t&Z_[�~�XZ_ Ybj,a¢·���^�>�SR�4_���]Å]�SR���5`�� ­"¬E� ieno_,\bYdcw^F[]_,\
p cdn9n+t�fma�_,a�ck^+Yb[xnm_�Ydn�Ybj,asYbcw^F_,\d[]Yd[]�ma(i�l]no\d�BcdasnFt_Z_[�~¼�\�^ p cdn9n+t�[x\�fmcdn+��_rt�cbnoq ^1qra�q z aecVn+toWjX=Y z ^+ik�
Ydn�Z\[��L�L�oa([]_9�o^+cd[�^F_`Yb\�^Fcda1q¸^+[]_9Yw^F[]_,a�gT~(«½[ ¶ ��cbn9n+t�\q¸^+[]_9Yw^F[]_ ^Ü¶�Y�_%·�U.��]�\da�Y�µ�[Z~ ao~ ^�\daeYsn+t
l][xYba�cw^Fl]\>YbjN^+Y
^+cda@[]_,ienoq p ^+Yd[ z l]a���[]Ydj-Ybj,a@l][]Yda�ck^+l]\��,\da�g�[]_-Ybj,a
p cdn9n+tk~��,nmc�a�h,^Fq p l]ao�BYdj,a�l][]Ydaecw^+l]\��,\da�gv[]_�]~u�t�noc z []gYdj,a�l][]Ydaecw^+l]\=m
j/h�h2-\io7�j\y4r2p\j�1\so7�82hZh2-\io7@82y4rPp\j21\so7
s�h�h2-\io7~s2y�r2p\j21\s_7�12h�h2-zio7@12y4r2p\j�1\s�q`~ «�[][ ¶ ¼
p cdn9n+tTq(�B\dY�_,noYÍi�no_9Yw^F[]_(lxn9n p \�nocV[]Ydaeqs\VYbjN^+YVieno_9Ydck^|yg,[]i�Y�nmYdj,a�c
[]Ydaeqs\�[]_�Ydj,a p cdn9n+t�«½[Z~ am~�^ p cdn9nFt�� \�qsa�q¤yz a�cb\"q(�B\dYT_BnoY�[]_`Yba�cd\ba�i�Y%��[]Ydj1[xYb\�¶�Y�_�·�U.��]T\da�Y ¶ ~�«½[x[][ ¶ X3t
^ p cdn9n+t�i�cdnm\d\ba�\>^+_u��cZ�(_,n9g,ao��Ybj,a�_ ^Flxl�Ydj,a p ^+cdae_`Yb\n+t�YdjL^+Y�_,n9g,a(q(�B\dY z a1t3no�,_,g�[]_vYdj,a p cdn9nFtw~�«�[]� ¶ ¼lx[]Yba�cw^Fl"[]_ ^ p cdn9n+t�q(�B\dY
_,noY1i�nm_`Ybcw^Fg,[]i�Y>Ybj,as�9_,n+��_
}����VYg��~�«�� ¶ ¨ j,a�� p,p aecZyZqsno\bY\�z��t�nm�,_,g(^+l]no_Bf�Ybj,a��^|��[]\
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� \ d4[z�%]�]�~ ¨ j,a1�,_,[]no_n+t"^+l]lLYdj,a�fm�,a�\b\da�\
n+tV^+l]lLYdj,a p cdn9n+t�\�[]\�� � ~
ì�_,iea�� � []\T�9_,n+��_1Ydj,a�_(Ybj,a p cdn9n+t3\;i|^+_ z a�\bnocdYba�g[x_9Ybns�%nocdl]g,\�[]_¸Ybj,a~SRY�_����
]L]�SR���5`�~ ­"¬�� aeh`Ybcw^Fi�Yd\�^+l]l
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Yd[]no_7n+t(n z �kaei�Yd\¹^F_,g@YdjBa�[]c¸�o^Fl]�,a�\�~$XZ_�nm�,c�a�h,^+q(y
p l]ao�o��[s� u kHm4{ m 3Vq¸^F_,g���[s� w k�m�{9h�h�-\iVqo~ ¨ j,a
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��[s����^+_,g�a�^Fiwj�]j�,~�¼ p cbn`nFt\]~� z a�l]nm_,fo\�[x_��"nmcdl]g
�P�T[�t´[]Yb\w¶�Y�_%·�U.��]T\daeY"g,n9a�\%_,nmY;[]_9Ydaecd\daei�Y�Ydj,a�^F\d\b�,q p yYd[]nm_,\%��[s�\�ÍYdjN^FY�g,ak�N_,a�YdjN^FY��"nmcdl]gT~
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YdjBa�_ ^ z gB�,i�Yd[]nm_�[]\%����yZjN^+cbgÎ¾ÐÀmÏeÃ�«�[Z~ ao~�cb�,_9Yd[]qsae\�^+cda
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_,nmY"^ p,p lx[]i�^ z l]aYdns^Fc z []Ybcw^+cb�sYbj,a�nocb[]a�\�~
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z []l][xYZ�9��q¸^F_9����� \d�9\dYba�qs\-^+gBn p Y�\dYw^F_,gN^Fcdg
\dnFt�YZ��^Fcda(a�_Bfo[]_,a�a�cb[]_,f�g,[�^+fmcw^Fqsqs^+Yb[Æi
_,nmYw^+Yb[]no_,\
«�ao~ fL~VYdjBa>Ç�yd·Hg,[�^Ffocw^Fqs\VnFt�È,É�ÊVËVÌ��9Ybj,a�\dYbcd�,iýy
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��^F\�Ydcb�9[x_Bf¸Ybn��9[]\d�N^Flx[]\bao~(��ae_,i�ao���%as^+g,�9[]\da
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�0��â/ê
Ú�Ù"Öpã/ì­Ù"Õ/Ú2ÜoÕ�(%ì,ß�×-�=ëUW�ð �$��È�ò�
*ó3�$� ð ¾~¾�ö9ö�ñ2Á

½,¾�
v¿�ÉoÁ�+�Á%Ç Æ<¤eª�±�ª�Æ Ì ¥�±�£ Á �2Á�X^Ì Å�Å Ì ®�ª Á D Ì Æp¦¨§ Ì Å + °*¥	�
¬ ¦¨Æ Ì §�¥�¦E³ Ì ¦¨§ ¬ Ñ Ì ®�¦¨§,°*¥ Á �%Ô�ì­Ù 1\ÖvÙ"ã9ä
�pÚeì ×�ä"ä,Ù Û�×vÚ�Öp×�ð òv÷2È ø�¾�ó
õ*ñ ð ¾¯ö9ö/ø�¾�ö9ö	ø�Á

½,¾vò�¿�ÉoÁ D Ávû Å�§�¥eª�Æp¦ Ì ¥e±=³ Á � Á � Ì ¥�§,©=°9¦<° Á D�§,®�¦ È�À ¥ Ò ¥�¦<ª�Æ Ì ®7�
¦¨§C�9ª û Æ Ì*Ë Ï2§,® Ì Å>D�Æp°9ÍvÆ Ì ©=©j§�¥�Í É ¥	�9§�Æp°*¥e©=ª�¥�¦ Á ��&�&'&
ë�Õ
�\àrâ2ì­×vÔ<ð ËeÌ Í�ª ¬Eõôó�ø9ò ð�ÿE°��9ª�©%Ä�ª�Æ ¾�ö�÷$
�Á

½,¾��v¿ Ð Á`û °/ª�Å Á Y<Ò Å�Å�� ³�¦¨Æ<¤e®�¦¨¤�Æpª�± ýo§ Ì ÍvÆ Ì © ¬�Z Ñ­°vÆ Ò Å�Å��
³/¦¨Æ<¤�®�¦¨¤�Æpª�±)D�Æp°*Ä�Å,ª�© ¬�ÁrÒ ¥zÓ\Ô¹Õ*Öp×p×�Ø/Ù"Ú	Û	Ü�Õ�(oì,ß�×[�������
î�é��_àeÕ9Ü¯Ù"â/��Õ/Ú]\&Ù"ãvÛ/Ô¨ã
�0��ã/ì­Ù"Ö[^;×�ã9Ü¯Õ/Ú�Ù"Ú	Û�î�ì­ã/Ú�(�Õ/Ô¹Ø
_�ÚeÙa`v×*Ô<Ü¯Ù"ì­é*æbWzã/Ô¨Öpß?c	d9êecVf*ð ËeÌ Í�ª ¬����*ó�õ/¾ ð ¾�ö9ö	ø�Á

½,¾võ�¿ � Á £ Á û�Á%û Æpª¯ª�¥Vð %@Á D�ª¯¦¨Æpª9ð Ì ¥e±P£ Á *=Á ÉoÁoú ª�Å�Å Ì ©�ü Á
+ °9© Ë Æpª�Ïeª�¥ ¬ §�Ä2§�Å�§í¦¨üH°vÑ@Ðo§ ¬ ¤ Ì Å Ì ¥e±g��ª Ê ¦¨¤ Ì Å�D�Æp°��
Í*Æ Ì © ¬�È �\Ïeªh��ª ¬ ¦�°*Ñt³	¤ Ë ª�Æ<Å Ì ¦¨§C�9§ ¬ © À Í Ì §�¥ ¬ ¦Î¦¨Ï�ª
Yi%�Ì ¦<® Ï	� % § ¬ © Ì ¦<®<Ï Zj+ °v¥$:<ª¯®�¦¨¤2Æpª Á Ò ¥k&M�_àrÙíÔ�Ù"Öpã9ä
î�ì­â�Ø/Ù"×�Ü�Õ�(ÃÓ\Ô¹ÕpÛ�Ô¹ã
�l�j×vÔ Ü�m[n�Õ/â�Ô�ì,ß�Ý�Õ/Ô¨Þ9Ü ß�Õ�à�ð ËeÌ Í�ª ¬
¾vø/¾�óe¾�
$� ð ¾�ö�ö2¾9Á

½,¾�÷v¿ ³ Á ùjÁrû ¤�¦¨Ñ"Æpªp¤2¥e± ÁR%�Ì ¥�§ Ë Å Ò ®�°v¥ ¬ §�¥��\Ï�§�¥/�	ª�Æ7��°vü Á�Ò ¥
ÉoÁ D Á;û Å�§�¥�ªpÆp¦�ð%ª�±/§,¦<°*Ævð@áèÙ Ü�â�ã9ä�Ó\Ô¹Õ�Û/Ô¹ã
�l�jÙ"Ú/Ûh&\ÚV`*Ù,ê
Ô¨Õ/ÚV��×vÚ�ì"Ü�m��\à/à�ä,Ù"Ö�ã/ì­Ù"Õ/Ú/ÜEã/Ú�Øo�<ÜpÜ�â�×�Ü�ð Ë�Ì Í9ª ¬jø�òôó

	ò�Á
Ò É�É�ÉG+ °9© Ë ¤e¦<ª�Æ&³�°/®�§,ª¯¦¨üPD�Æpª ¬<¬ �V¤�¦<°vÆ<§ Ì Å­ð ¾�ö�ö9ñ�Á

½,¾�öv¿ ý Á ý Á	ù §�Å ¬�Á Ð�§ ¬ ¤ Ì Å ÂVÌ ¥eÍ*¤ Ì Í�ª ¬oÌ ¥e± + °9© Ë ¤e¦¨§�¥�Í~³	¤�Æ��
�9ª¯ü Á>; Õ/â�Ô�Úeã9ä/Õ�(=á�Ù Ü¯â�ã9ä9å�ã/Ú/Û/â�ãvÛ/×ôÜ�ã/ÚeØ=ë�Õ
�_àrâ�ì­Ù"Ú/Û9ð
�2«<¾ô²�È ��ö*óe¾�ñ2¾ ð ¾¯ö9ö/ø/Á

½ ø*ñv¿)%@Árù §�Æ Ì � Ì � Ì�Ì ¥�±h� ÁèÒ ®<Ï2§�� Ì � Ì�Á Ðo§ ¬ ¤ Ì Å ÂVÌ ¥�Ív¤ Ì Í9ª
³/¦¨¤�±/§,ª ¬ � À D�ª�Æ ¬¨Ë ª¯®�¦¨§C�9ª Á î�Õ�(¯ì ï�ã/Ô¹×�ê%ë�Õ/Ú�Öp×¨àrì Ü&ã/Ú�Ø
ç2ÕvÕ9ä�Üpð Ë�Ì Í9ª ¬-�2¾pó
�	õ ð ¾�ö�ö$
�Á

½ ø�¾p¿�ù §,ÍvÏpD�ª�Æ<Ñ­°*Æp© Ì ¥e®�ªc³/°*Ñ­¦e� Ì Æpª Ò ¥�® Á §C�_Ï�§�¥	� ��Á ñ�Á�ò ð
¾�ö�ö$
�Á

½ ø9ø�¿�À�Á +�Á ùjÁ
* §�¥e±�þeª�Å,± ÁoÉÃÊ9Ë ªpÆp¦�ý�§ Ì Í*Æ Ì ©=© Ì ¦¨§,®~£�ª Ì9¬ °*¥	�
§�¥eÍ�§�¥ ú §,°*Å,°�Í9ü ÁeÒ ¥�Ó;Ô¨ÕvÖp×�×pØ/Ù"Ú/Û9ÜrÕ�(�ì ß�×,��������î�é$�\àeÕ9ê
Ü¯Ù"â/� Õ/Úq\%Ù"ãvÛ/Ô¹ã
�l�jã/ì­Ù"Ö@^\×pã9Ü�Õ/ÚeÙ"Ú/Û=î�ì­ã/Ú�(�Õ/Ô¨Ø�_�Ú�Ù,ê
`v×vÔ Ü¯Ù"ì­é*æ<W�ã/Ô¨Öpßoc	d9êicVf*ð ËeÌ Í9ª ¬�
2¾pó

�� ð ¾�ö�ö/ø/Á

½ ø=�v¿)*=Á £ Á3* °/ª�±�§�¥eÍ9ªpÆ ÁÃÉ ©=ª�ÆpÍ�ª�¥�¦-D�Æp° Ë ª�Æp¦¨§,ª ¬EÌ ¥e±�³�¦¨Æ<¤e®��
¦¨¤�Æ Ì Å + °*¥ ¬ ¦¨Æ Ì §�¥�¦ ¬�È�À ±/� Ì ¥�¦ Ì Í9ª ¬ °*ÑEý�§ Ì Í*Æ Ì ©=© Ì ¦¨§,®
£oª Ë Æpª ¬ ª�¥�¦ Ì ¦¨§,°v¥ ¬ Ñ­°vÆj£oª Ì9¬ °v¥2§�¥eÍ Ì ¥�± Â ª Ì Æ<¥2§�¥eÍ Á^Ò ¥
Ó;Ô¨ÕvÖ�×p×pØ/Ù"Ú/Û9Ü�Õ�(\ì,ß�×'�������rî�é$�\àeÕ9Ü�Ù"â	�cÕ/Úl\&Ù"ãvÛ/Ô¨ã
�%ê
�jã/ì ÙíÖ4^;×pã9Ü�Õ/Ú�ÙíÚ/Û�î�ì­ã/Ú�(�Õ/Ô¹Ør_�ÚeÙa`v×*Ô<Ü¯Ù"ì­é*æ>W�ã/Ô¹Öpßqc	d9ê
cVf*ð Ë�Ì Í9ª ¬%¾ôò=
*óe¾vòvö ð ¾�ö�ö/ø/Á

½ ø=
v¿ Ð Á�* ¤�© Ì Æ Á/À Å,Í9°*Æ<§,¦¨Ïe© ¬ Ñ­°vÆ + °*¥ ¬ ¦¨Æ Ì §�¥�¦i� ³ Ì ¦¨§ ¬ Ñ Ì ®�¦¨§,°9¥
D�Æp°*Ä�Å,ª�© ¬�È\À ³	¤�Æ7�9ª�Æpü ÁÃËeÌ Í9ª ¬9�	øôó3
$
 ðr³ Ë Æ<§�¥�Í ¾�ö�ö/ø/Á

½ ø9ò�¿R�2Á ù�Á�ÂrÌ Æ��/§�¥ Ì ¥e± ùjÁ ÀjÁ ³9§,©=°*¥ Á�X Ï�ü Ì ýo§ Ì ÍvÆ Ì ©H§ ¬
« ³/°9©=ª�¦¨§,©~ª ¬p²�X °*Æp¦¨Ïs��ª�¥h�\Ïe°*¤ ¬<Ì ¥e± X °vÆp± ¬�Á ë�ÕpÛ9ê
Ú�Ù"ì­Ùa`v×�î�ÖvÙ"×vÚ�Öp×�ð ËeÌ Í�ª ¬-�/ò�ó/ö9ö ð ¾�ö�÷/õ�Á

½ ø=�v¿ ý Á ú�Á�Â ª Ì �/ª ÁVÇ °/®p¤ ¬ §�¥eÍ + °v¥ ¬ ¦¨Æ<¤e®�¦¨§,°v¥ Ì ¥e±�³/ª�Å,ª�®�¦¨§,°v¥
°*Ñ À Ä�±/¤�®�¦¨§C��ª ù ü Ë °9¦¨Ïeª ¬ ª ¬�Á�Ò ¥t� ; ë5���� A$B/ð ËeÌ Í�ª ¬
ø=
vó�øvö ð ¾¯ö9ö��2Á

½ ø9õ�¿�Ç\Á�Â ¤e±2°vÅ Ë Ïrð 6�ÁV+ Ïe°=�%ð�ý ÁeÒ ¥�Í Ì Å�Å ¬ ðr³ Á/X^Ì Å�Å Ì ®�ª9ð Ì ¥�±
*=Á ýE°vü9Å,ª Á �_Ïeª Ç�Ì Ä�Æ<§��0D�Æp°�Í*Æ Ì ©=©�§�¥eÍ É ¥	�9§�Æp°v¥�©=ªp¥�¦ Á
Ò ¥H��&'&'& Ó\Ô¹Õ*Öp×p×�Ø/Ù"Ú	Û	ÜÎÝgÕ/Ô¹Þ9Ü<ß�Õ�à Õ/Ú áèÙ Ü�â�ã9ä\å�ã/Ú�ê
Û/â2ãvÛ/×�Üpð ËeÌ Í�ª ¬%ø�ø9øôó�ø=��ñ ð ¾�ö�÷9÷�Á

¿�°



½ ø*÷*¿~À�Á *=Á�%�Ì ®��	�\°*Æp¦¨Ï Á>+ °v¥ ¬ § ¬ ¦<ª�¥e®�ü=§�¥�ÿ�ª�¦e�\°*Æ�� ¬ °vÑr£�ª7�
Å Ì ¦¨§,°v¥ ¬�Á �%Ôpì­Ù 1\ÖvÙ"ã9äb�pÚ�ì­×�ä"ä,Ù�Û/×vÚ�Ö<×�ð ÷2È ö9övó�¾�¾�÷ ð ¾¯ö/õ�õ�Á

½ ø*ö*¿~À�Á *j%�Ì ®u�	�;°*Æp¦¨Ï Ì ¥e± ÉoÁ�+�ÁoÇ Æ<¤eª�±�ª�Æ Á �\Ïeª + °9©l�
Ë Å,ª Ê §,¦¨ü�°vÑ�³/°9©=ª�D�°*Å,ü9¥e°9©�§ Ì Å\ÿEª�¦i�\°vÆ�� + °*¥ ¬ § ¬ ¦<ª�¥e®�ü
À Å,Í�°*Æ<§,¦¨Ïe© ¬ Ñ­°vÆ + °*¥ ¬ ¦¨Æ Ì §�¥�¦%³ Ì ¦¨§ ¬ Ñ Ì ®�¦¨§,°v¥hD�Æp°*Ä�Å,ª�© ¬�Á
�%Ô�ì­Ù 1;Ö*Ùíã9äb�pÚ�ì­×�ä"ä,Ù�Û/×vÚ�Ö<×�ð ø9ò�È �/ò�ó�õ�
 ð ¾�ö�÷/ò/Á

½ �9ñ*¿ � Á<�2Áb% ª�¥e´�§,ª ¬%Ì ¥�±�D Á5+ °9© Ë ¦<°v¥ Á �\Ï�ª «­ÉÃÊ ¦<ªp¥ ¬ §C��ª ²
Ò © Ë Å�§,® Ì ¦¨§,°*¥ ¬ °*Ñ É � Ì Å�¤ Ì ¦¨§,°*¥�°*¥�¦¨Ïeª^ý�ª���ª�Å,° Ë ©=ª�¥�¦
°*Ñ * ¥�°��\Å,ª�±�Í9ª�� ú\Ì�¬ ª�±c³/ü ¬ ¦<ª�© ¬�Á`Ò ¥�Ó;Ô¨ÕvÖ�×p×pØ/Ù"Ú/Û9ÜjÕ�(
ì,ß�×lA/ì,ß@�������<ê¨î9àeÕ/Ú2ÜpÕ/Ô¹×�Ø�Ooã/Ú�QvK&Ú�Õ/ïÃä,×pØvÛ�×M��Ö7L*â�Ù ê
Ü¯Ù"ì­Ù"Õ/Ú�(�Õ/Ô�K&Ú�Õ/ïÃä,×pØvÛ/×�Ooã9Ü�×pØ�î�évÜ�ì­×��%Ü�ð ¾¯ö9ö	ò�Á

½ �2¾�¿ � Á��2Á'% ª�¥e´�§,ª ¬�Á Ç Æ Ì ©=ª��\°*Æ�� ¬ Ñ­°vÆ ÀE¬<¬ ª ¬<¬ §�¥eÍ�Ðo§ ¬ ¤ Ì Å
ÂVÌ ¥�Ív¤ Ì Í9ª ¬�Á ��ª¯® Ï�¥2§,® Ì ÅE£oª Ë °*Æp¦!��£ ö	ò � �/ò ð\ý�ª Ë�Ì Æp¦i�
©=ª�¥�¦~°*ÑE³/°*Ñ­¦e� Ì Æpª�ýEª��9ª�Å,° Ë ©~ª�¥�¦�ð % °v¥ Ì�¬ ÏGw�¥�§C�9ªpÆ��
¬ §,¦¨ü�ð ¾�ö9ö	ò�Á

½ �/øô¿ � Á��2Á5% ªp¥�´�§,ª ¬�Á Ó;ÔpÙ"Ú�ÖvÙ à�ä,×�Ü>(�Õ/Ô)xo×vÚ�×vÔ¨ã9ä,Ù Ü¯×pØ�ç2×�Ü¯ì ÙíÚ/Û
Õ�(oK%ÚeÕ/ïÃä,×�ØvÛ/×oOoã9Ü¯×�Ü Á D�Ï�ý ¦¨Ïeª ¬ § ¬ ð�wo¥2§C��ª�Æ ¬ §,¦¨üL°*Ñ
ÿ�ª���³/°*¤e¦¨Ï X�Ì Å,ª ¬ ð ¾�ö�ö/ò/Á

½ �$�*¿ � Á�û�Á3% °*Ïeª�Ævð/ý Á +�Á$%�Ì ��ð ú�Á/ú Å�¤e©=ª�¥�¦¨Ï Ì Å­ð Ì ¥e± Â�Á %@Á
Â ª��9ª�¥�¦¨Ï Ì Å Ás+ °�© ËeÌ Æ<§�¥eÍ@¦¨Ï�ª + °9© Ë Æpª�Ïeª�¥ ¬ §�Ä2§�Å,§,¦¨üL°*Ñ
��ª Ê ¦¨¤ Ì Å Ì ¥�± û Æ Ì*Ë Ï2§,® Ì Å!D�Æp°�Í*Æ Ì © ¬�È �_Ïeª +_Ì�¬ ª�°*Ñ
D�ª�¦¨Æ<§�ÿEª�¦ ¬�ÁrÒ ¥�&M�_àrÙíÔ�Ù"Öpã9ä�î�ì­â2Ø/Ù"×�Ü;Õ�(\Ó\Ô¹Õ�Û/Ô¹ã
�l�j×vÔ Ü�m
n�Ù (�ì,ßdÝ�Õ/Ô¨Þ9Ü ß�Õ�à�ð ËeÌ Í9ª ¬�¾��	õôóe¾��2¾ ð ¾¯ö9ö$��Á

½ �$
*¿4+�Á Â�Á D Ì Æ<§ ¬�Á �_Ïeªow ¬ ª=°*Ñ É�Ê9Ë Å�§,®p§,¦ow ¬ ªpÆ % °/±�ª�Å ¬ §�¥
Ìsû ª�¥�ªpÆ Ì ¦¨§,°*¥ ³�ü ¬ ¦<ª¯© Ñ­°*ÆE� Ì §�Å,°vÆ<§�¥�Í À ¥ ¬ �\ª�Æ ¬ ¦<°
¦¨Ïeªow ¬ ªpÆ�y ¬jÂ ª���ª�Åo°vÑ É�Ê9Ë ª�Æp¦¨§ ¬ ª Á Ò ¥ À�Á>* °vÄ ¬<Ì^Ì ¥e±
X�ÁVX�Ì Ï2Å ¬ ¦<ªpÆvð�ª�±/§,¦<°*Æ ¬ ð�_VÜ¯×*Ô[WzÕ*Ø/×�ä�ÜEÙ"Ú)\%Ù"ã9ä,ÕpÛ�î�évÜ�ê
ì­×��|Üpð Ë�Ì Í9ª ¬&ø*ñ9ñvó�ø��/ø�Á ³ Ë Æ<§�¥�Í�ª�Æ��¹ÐÃª�Æ<Å Ì Í2ð ¾�ö�÷9ö2Á

½ �/òô¿ £ Á D�¤2Æ7��ª�ü9ð �2Á�Ç�Ì Æ<Æpª�Å�Å­ð Ì ¥e±hD ÁU* Å,° ¬ ª Á �\Ï�ª�ýEª ¬ §,Í*¥
°*Ñ�³�¦ Ì Æ�y ¬ £�ª¯®�°*Æp± ¬ D�Æp°/®�ª ¬<¬ §�¥�Í È ý Ì ¦ Ì�Ë Æp°/®�ª ¬<¬ §�¥eÍ�Ñ­°*Æ
¦¨Ïeª�¥�°v¥�®¯°9© Ë ¤�¦<ªpÆ Ë Æp°vÑ­ª ¬<¬ §,°*¥ Ì Å Á �=ëUW ç�ã/Ú2Ü)zb{LÖ�×
�pÚ�(�|Vî4é*Ü¯ì}|,ð ¾9«<¾ô²�È �vó
�$
 ð ¾¯ö9÷$��Á

½ �$�*¿ ³ Á D Á £�ªp§ ¬<¬�Á[X °*Æ��/§�¥eÍt§�¥�¦¨Ïeª û�Ì Æp±�ª�¥ É ¥	�9§�Æp°*¥e©=ª�¥�¦
Ñ­°vÆ + °*¥e®�ª Ë ¦¨¤ Ì ÅRD�Æp°�Í*Æ Ì ©=©�§�¥eÍ Á ��&'&�& î�Õ�(�ì­ï�ã/Ô¨×�ð
ËeÌ Í9ª ¬�¾��vó�ø�õ ð�ÿ�°���ª�©|Ä4ª�Æ ¾�ö9÷	õ�Á

½ �/õô¿ ³ Á D Á £oª�§ ¬<¬ ðe³ Á	% ª�ü�ª�Æ ¬ ð Ì ¥e± +�Á ýo¤2Ä�ü Á w ¬ §�¥eÍ û�É�Â 8
¦<°gÐo§ ¬ ¤ Ì Å�§,´�ª�³�°vÑ­¦i� Ì Æpª~³�ü ¬ ¦<ª�© ¬�ÁjÒ ¥ Ó;Ô¨ÕvÖp×�×pØ/Ù"Ú/Û9ÜEÕ�(
ì,ß�×�î�×pÖ�Õ/ÚeØ��%Ú�Ú�â�ã9ä�î�é��_àeÕ9Ü¯Ù"â	�PÕ/ÚG_VÜ¯×vÔ9�pÚ�ì­×vÔC(�ã/Ö�×
î�Õ�(�ì­ï�ã/Ô¹×%ã/Ú�Ø�ç2×pÖpß�Ú�Õ9ä,ÕpÛ/é*ð ËeÌ Í9ª ¬|¾�
9övó�¾vò�õ ðeÿ�°��9ª�©0�
Ä�ª�Æ ¾�ö�÷9ö2Á

½ �9÷*¿~ú�Á ³/ª�Å,© Ì ¥ Ì ¥e± ùjÁ��2ÁvÂ ª��9ª ¬�� ¤�ª Á�À Ä�±/¤�®�¦¨§C��ª Ì ¥e±=ý�ª7�
Ñ Ì ¤2Å,¦�£oª Ì9¬ °v¥2§�¥eÍ È;Ì�+ °9© Ë ¤e¦ Ì ¦¨§,°*¥ Ì Å + °*Æpª Á�Ò ¥)�������
 A
~9ð ËeÌ Í9ª ¬��$
��*ó3�$
9÷ ð ¾�ö�ö9ñ2Á

½ �9ö*¿ û�Á %@Á Ð�° ¬ ª Ì ¥e± û�ÁbX §�Å�Å�§ Ì © ¬vÁEÂVÌ ÄeÐ Ò­É�X�È�ÂVÌ Ä�°*Æ Ì �
¦<°*Æpü�Ðo§�Æp¦¨¤ Ì Å Ò ¥ ¬ ¦¨Æ<¤e©=ª�¥�¦ É ¥eÍ*§�¥eª�ª�Æ<§�¥eÍ X °*Æ��/Ä�ª�¥e®<Ï Á
Ooé�ì ×�ð ¾9¾�È ÷�
*ó	ö/ø ð ¾�ö�÷$�2Á

½ 
9ñ*¿!%@Á £ Á�X §,®�� Ì ¥e± X�Á ú�Á �\Ï�°�© Ëe¬ °*¥ Á £oª�®�°v¥ ¬ ¦¨Æ<¤e®��
¦¨§C�9ª ÉÃÊ9Ë ªpÆp¦^³�ü ¬ ¦<ª�© ÉÃÊ9Ë Å Ì ¥ Ì ¦¨§,°v¥ Á �|Ôpì­Ù 1\ÖvÙ"ã9ä[�pÚ�ê
ì­×�ä"ä,Ù�Û/×vÚ�Ö�×�ð ò=
�È ���*ó�õvñ ð ¾�ö9ö	ø�Á

½ 
2¾�¿!%@Á %@Á'� Å,°/°*Ñ Á���ú\É S$8 ú;É�È�À ÂrÌ ¥eÍ*¤ Ì Í�ªgÑ­°*Æ489��®�ª
Ì ¥e± ú ¤ ¬ §�¥eª ¬<¬=À ¤e¦<°9© Ì ¦¨§,°*¥ Á ëèÕ
�_àrâ�ì­×*Ô<ð ËeÌ Í9ª ¬t¾��*ó
ø9ø ð %�Ì ü ¾¯ö9÷�¾9Á

Ä noqra nFt Ybj,a 6�a�_�!�[]a�\ p ^ p aecd\ i�^+_
z a(t�nm�,_,gÎ^FYP���a���	� �=�$�5�b�<�������������
���i���C�������C�������[�a�C�-�[���
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