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\^][_a`cbHdfeg_ahfi�jcklefbHm[npoqksr[dg_tbHdvu1wyxLz;ksd{xLhfks_adfb�|~}��f�����=�����������0���f������u
��� r[_amWb2�>�F�N�y�����A�WbH�a_tbHd��F���N���JiHdfbH]q� b¢¡

£¥¤>u1xv`cbH]¥rqb�o¦iH�a_¨§�©�_ªxL�a�tbHhQ«­¬l®l¯l¬>°�±�dfbH]qksz[�tb�� b �[bC§
² xL_a�~³>´Jµ1¶¢·A¸J¹q¶ ºq»c¸~¼¾½c¿

À bHz�³AÁ¥Á¥Á;ÂLÃJÄ>¶¢ÅJÆ1¶LÇ~¼f¶vºq»c¸~¼È½¥¿>ÉlÊ¥Ë1ÌÎÍJÏ>ÉlÏc¿[»sÆ�ÐsÑ>¶¥Ò¦¼¾Ócµ1¶Î·J¸
z[r[dfbvxLr+³[Ô2¯lÕÖ�×z1ØLhvÙ1Ú�_ahfbH�a�ªxc¡
hfiH�ÛÙy³q¯L£�Üs¤DÝcÜ�£¥ÝD¤l®
Þ xÎ§�³q¯L£0Üs¤ßÝcÜ�£¥¤ß¯là

áãâåä^æ�ç¦è�æ�ç�é1ê¦ëfç�ä^æ�ëgì�í�î�çðï�îñé[æ�òåó�ç

j¥xs�>_te^dfi efbHdg`ci b e�xLr>§�bH]¥`A_adfks][]qb ² bH]¥hfe�nqkleghg_a�tb e�� k ²ß² b��Û�ôb efm1xs� bõksr��tbõ]¥rq�H�tivxL_adfblu;ksöpbHdgdfbHr[d�b egh
eg÷A]qks]¥÷ ² bQ�[b�mWbHdghfb e�nJr ² xL_a]qb evus�tb e ² iHhgnqkA�[b e ² xLhgnqi ² xLhg_ � rqb e~mWksr[dø�Û� _a] Þ ksd ² xLhg_ � rqb�ks]¥h�m;bHrúù�m;bHr
hgdfksr[`ci��F�ûxLr[hgdfb eå�{n1x ² mqe��F�ûxLm[m[�a_t�vxLhg_tks]��>r[d{xL]¥hå�ªx��[bHdg][_tüHdfb��[i � bH][][_tblÙ1Ô�xL]qeå�ªx � rqýHhfb2�[b2egm;i �H_¨þ1�vxÎ«
hg_tks]qe~bHh��[bQm[dfksÿld{x ²ß² b e����viHdfkõ�[i Þ xLr[h��ß�[i �Hdg_a`lxL]¥h �[b e~eg÷>eghfü ² b e��tksÿl_t�H_tbH�te�bHh ² xLhfiHdg_tbH�te��?m1xLd Þ xL_ah��cu
�tb e ² iHhgnqkA�[b e Þ ksd ² bH�a�tb e�egrqe{�H_ahfbH]¥h^xLr��gksr[df�F� n¥r[_?r[]�bH]¥hgnqksrqeg_ªxse ² bõ�Hdfks_tefe{xL]Jh��qxL]qeå�tb ² ks]q�[b�_a]q�>rqe «
hgdg_tbH�^bHhú�tb eD�ªxLz;ksd{xLhfks_adfb e0�[bÖdfb �fnqbHdf�fnqblÙ	��bpegh{xLÿcbÖefbÖef_ahgrqbpù��ªx
�gks]q�Hhg_tks] �[b�hgdfks_teú�[k ² xL_a]qb evu­�ªx
² kA�[iH�a_te{xLhg_tks]�ÿci k ² iHhgdg_ � rqblu1�Û�ûxse{eg_tegh{xL]1xLh^ù��ªxDm[dfbHr[`cbõbHhå�ªxD�[i ² ks]qeghgd{xLhg_tks]�xLr[hfk ² xLhg_ � rqbluWegrq� �H_a]q�C«
hfb ² bH]¥h^m[dfi efbH]¥hfi e^�H_¨«¾xLm[dfü evÙ

�
��������������������������� �"!$#%�
&%')(+*-,.,/*0'21435(�6879,/: ;=<?>�</@A*0'+>�</B�*�6DCE<GF51H<06-B$>�<?FI<�F4JK*5(27L1LBI<�M�6-7"FNB=OGPQ1"*SRGO07TBU1VB=O�6 RGWX6-'Y<?>�W/@ZOG'K,.:
1LB/*�1V7[OG'\> 6]>�</B.'�7[</BD1VJYW5OGB=^/@Z<	>�<X_Y<IBN@A*�1`>�<�'Y<`(+*8,U@Z<aCIb </'2RGO=c </BGd�efb *-7�>�W[;Ig�<.h *-@i79'YW`(2CQ68,?>�<
j-k8k 1H<I'Y1H*�1L7LR0<I,D79'�lEB56�F51�6�<G68,I<I,m3f<G1";�b </'n*07%*8,N,I</oSdqpXb 6-'Y<A>fb </C9CE<=,D@nb *\>�<I@A*0'q>�WZ1LBIO079,r,I</@A*079'Y<=,=3
79C%cn*�(2CQ68,N7E<06-B/,)*0' 'YWm<=,5dfeS<)'Y<s(+*0BtRG<I'K*07u,a(+*8,sg
>�WGFIO�6 RtB.79B	Cu*vlV*�6�1w<]M�6S<$;=<	(qBI<=,N,I</'21Q*-79,td2&x'
>�WI,I<I,H(fO07TB�>�<?FI*�68,I<q;=<?F=OG'�yY*07 C[<`@A*0'268,mFNB.7Q1�g�6-'2<q;=<G6-'2<XWICE^0RG<?1LBI^=,�z0B.7TC9CE*0'21H<G3�<G1{</C9CE<D>�WtF=O�6�RGB.7L1
CIb </B.BI<06-B�</'|6-'Y<s>�<I@}7u:VJY<G68BI<-d
&%BN7LF)~Y<I@	(2CE<?�a<ICTC�>S*-' ,r���=d �q1H<G�{*0Bt143x�+p�<I,U@A*�1LJYW/@A*�1V7LM�6�<I,K�83 �a</C979'

w�b e�xsefeg_tefh{xL]¥hfe��[bõm[dfbHr[`cb e^e{ks]¥h��[b eå�tksÿl_t�H_tbH�te � r[_?`J_tefbH]Jh�ùDxL_t�[bHd2ù��ªxú�[i ² ks]qeghgd{xLhg_tks]��[bõhgnqi kL«
dfü ² b evÙY�È�te Þ ksr[dg][_tefefbH]¥h�r[]��vxs�>dfb��tksÿl_ � rqb�m;bHd ² bHhgh{xL]¥hQ�[b�� ks]qeghgdgr[_adfb�bHh��[b^`ciHdg_¨þ1bHd­r[]qb^m[dfbHr[`cblÙ+��b e
eg÷>eghfü ² b e�efks]¥h �[båm[�arqe bH]úm[�arqe­r[hg_a�a_tefi evu � rqb�� b�efks_ah~m1xLd��tb e ² xLhgnqi ² xLhg_t�H_tbH]qeQksr0m1xLd��tb e~_a] Þ ksd ² xLhg_¨«
�H_tbH]qevÙ+�?ksr[hfb Þ ks_te¢uq�tbHr[dåm[dg_a]q�H_am1xL�?_a]q� ks]¥`ciH][_tbH]¥h2b egh � rqb2�tb2m[dfkA� b efegrqe��[b�� ks]qeghgdgrq�Hhg_tks]p�[b��ªx�m[dfbHr[`cb
b egh^�ªxL_tefefi�bH]Jhg_tüHdfb ² bH]¥hõù��ªxú�fn1xLdgÿcb��[b��Û� r[hg_a�a_te{xLhfbHr[dvu�m1xLd��tbõz[_ªxL_te^�[b e^h{xs�Hhg_ � rqb e¢Ù1\^]qb��4���0�H�w�G�+��_ ² «
m[�ªxL]¥hfb�r[]qbúiHh{xLm;bú�>r�d{xL_tefks][]qb ² bH]¥hvuøbHh�� ks]qeghg_ahgrqb�xL_a]qeg_­r[]+`cb �HhfbHr[d��>r��>_ªxL�tksÿlrqb�_a]¥hfbHd{xs�Hhg_ Þ xv`cb �
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�tb��[i ² ks]qeghgd{xLhfbHr[dvÙ����a�tb2m;bHr[h�ýHhgdfb2m[dfi �[iCþq][_tblu�ksrÖm[dfksÿld{x ²ß² i b�m1xLdå�Û� r[hg_a�a_te=xLhfbHr[d�m;ksr[d��[b eQz;b efks_a]qe
egm;i �H_¨þ � rqb e¢Ù
w��ûxse{eg_tegh{xL]¥h0�[bÖm[dfbHr[`cb�r[hg_a�a_tefi�xLr � ksr[dfe��[bÖ� b�efh{xLÿcbÖefbHd{x��tb �tksÿl_t�H_tbH�Z���Y �¡a°0¢Èu�r[]6m[dfkS�gbHh��[b

dfb �fnqbHdf�{nqbõ� k ²ß² r[]pù��Û���N�%£F�t�¥¤^kJ� � rqbH]q� ksr[dghvu>�Û�§¦q�x¨õwF÷cks]ÖbHhQ�tbA©;�x£{¨lÙ{���Y ßb eghQr[hg_a�a_tefi�xs�Hhg_a`cb ² bH]Jh
m1xLd��[bõ]qk ² z[dfbHr>§��ªxLz;ksd{xLhfks_adfb e2�[bõdfb �{nqbHdf�fnqblu ² xL_te2xLrqefeg_ø�qxL]qe�r[]�� ks]JhfbC§Ahfb�_a]q�>rqeghgdg_tbH�Q³Wks]pm;bHr[h
�H_ahfbHd�]qksh{x ²ß² bH]¥h�ª�r[�a�Ûu�o[d{xL]q� b��QiH�ti � k ² u�Ô2xsefe=xLr[�ah¬«?`A_ªxLhg_tks]�u?�tb0m[dfkS�gbHh�©i�.­ �×©�bHdg_¨þ1b �®�È]JhfbHdg]qbHh
­�dfkshfkA� ks�N¡2Ù Ù Ù
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¹Uº¥»�º½¼m¾=º ¼.¿sÀ-ÁTÂ0Ã/¼/¿r¼IÄDÁT¾I¼ZÅSÆ/Â0Ç�È=ÉQÃN¾=¼]Ç�Æ=ÉQÃIÄVÊ=» ¾=¼�Æ=ÉQ» Ë0ÄV¾mº É	Á9¾I¼�ÀG¼QÌ ¾/Í=ÉL¼ÎÉw¾mÇaÌ Â0ÃN¾mÁÏ¼�Ë8¾=¼vÂ�Ð[Ñm¾mÉL¼
ÅSÆ/Â0Ç�Æ=ÉQÃIÄVÊm» ¾I¼/¿xÁT¾=¼?ÉwÂ.Ì Â0Á9ÂNÅ8Äu¼IÉH¾=¼/¿`¾=»8Ò8¿x¾=º
Æ=ÉQ» Ë0ÄV¾mº ÉxÁNÓ Ô0Ç�¾5Õ"Ö	Ó§×{Ô0Ç�¾+Ø\Ë+Ó »�º\Â�Ð[Ñm¾mÉU¾=¼IÉ%ÁTÀ�ÃNÆ=»�ºKÄVÂ0º
Ë�¾Î¼m¾I¼sÌYÃNÂ/ÌYÃIÄVÆmÉHÆ=¼]ÄEºKÙGÀ-ÃIÄVÀ0ºKÉH¾=¼ÎÉwÂ.Ì Â0Á9ÂNÅ8ÄVÊ=» ¾mÇ�¾=ºKÉV¿	Í/À0ÃvÍ Ó ¾=¼IÉsÍ.¾�Ê=»�ÄfÚ=À0ÄEÉL¿�Ì2ÁÛ»�¼¬Êm» ¾ÎÉwÂ0»�É	À0»�ÉQÃN¾
Í/Ü�Â0¼m¾I¿qÁ�Ó ¾=¼/¼=¾mºYÍ/¾aË�¾$Í/¾=É"Â�Ð[Ñm¾mÉHÕ�¹`º$Ú=À0Äu¼mÀ-º É+ÁT¾fÌ�Â-ÄEº É2¼I»�Ã`Í/¾$Êm»xÓ ÄEÁ�¾mºA¾I¼IÉ+Ë8¾=¼UÍ/Ü�Â0¼m¾I¼$Ê=»�Ä2Ë8¾mÇ}¾m»�ÃN¾mº É
Ç�ÝmÇ}¾AÁTÂ0Ã/¼mÊm» ¾}ÉHÂ-»�ÉX¾mºÞ¾=ÁEÁT¾=¼A¾I¼IÉXÀ�ß�¾/Í=ÉwÆXÌ À0Ã}ÁT¾AÍ/Ü�À-ºSÅS¾=Ç�¾=ºKÉV¿�Â-»�¾=¼IÉ$¼I»�¼mÍ.¾wÌYÉQÄVÐmÁT¾AË8¾AÁ�Ó ÝmÉLÃN¾=¿$ÁTÀ
ÉwÂ.Ì Â0Á9ÂNÅ8ÄV¾�Æ=ÉQ» Ë0ÄV¾sÁT¾=¼sÀG¼QÌ�¾/ÍmÉV¼rÁT¾=¼`ÌYÁÛ»�¼xÚ=Â-ºYË8À-Ç}¾mº ÉwÀ0»8ÒÎË8¾)Á�Ó ¾.Ò�Äu¼IÉH¾mºYÍ/¾?Å�Æ/Â0Ç�ÆmÉLÃIÄVÊm» ¾5Õ
à�ÕUáU»�ÄEÁEÁT¾mº�¿r×qâ)¾=¼�Ì�Â-º ÉL¼?Ù0¾=Ã/¼rÁ�Ó ÄEºtãxºKÄGØ-¿fäXÁTÐmÄEºvàvÄVÍ.Ü ¾=ÁTÕ

w�bõz[r[h^�[bõ�ªx ² kA�[iH�a_te{xLhg_tks]pÿci k ² iHhgdg_ � rqb�b egh��[bõ�[i �Hdg_adfb��[b e�ksz2� bHhfe^bHh^�[b e�ksm;iHd{xLhg_tks]qe�ÿci k ² iC«
hgdg_ � rqb evÙ��­�ªxL_adfb ² bH]Jhvu;r[]qb�dfbHm[dfi efbH]¥h{xLhg_tks](bC§>m[�a_t�H_ahfbõ��m;ksr[`sxL]Jh�� ks]JhfbH][_ad��[b e�_a]>þq][_ahfi e��[b�m;ks_a]¥hfe^�
b egh�_ ² m;klefeg_az[�tblÙ%ª­_tbH] � rqb�m[�arqe Þ xs�H_a�tbúù ² bHhghgdfbúbH]+kAbHr[`JdfbúbHh2m[�arqe�xs�qxLm[hfi b�xLr>§(�vxL�t�Hr[�tevu�r[]qbDdfbC«
m[dfi efbH]Jh{xLhg_tks] _ ² m[�a_t�H_ahfbp�&� k ²ß² b�m1xLd�bC§>b ² m[�tb�r[]qb�i � r1xLhg_tks] m1xLd{x ² iHhgdg_ � rqbp��dfb eghfb��>_uåú�H_a�tb�ù
² xL][_am[r[�tbHd�efr[d�r[]�ksdf�>_a]1xLhfbHr[dvÙ�Ô�b�m[�arqevu�� b e�xLm[m[dfkA�fnqb e�]qbú�>_teghg_a][ÿlrqbH]¥h�m1xse��tb e�eghgdgrq�Hhgr[dfb e�hfksm;kL«
�tksÿl_ � rqb e�efksrqe «E�fxs� bH]¥hfb e^�[b eå_a] Þ ksd ² xLhg_tks]qe�m[r[dfb ² bH]Jh^ÿci k ² iHhgdg_ � rqb e �0�tb2m[�tks][ÿcb ² bH]¥h��0� ks]q�>r[_te{xL]Jh
ùD�[b e^�[b ef�Hdg_am[hg_tks]qe�_a]q� k ² m[�tüHhfb e�bHh�_ ² m[dfi �H_tefb e � r[_?� k ² m[�a_ � rqbH]Jh�`cks_adfbõdfbH]q�[bH]¥h�_ ² m;klefeg_az[�tb2�Û�ûxÎ§>_tkL«
² xLhg_te{xLhg_tks]�ÙY«�r0� ks]¥hgd{xL_adfbluA�ªx2dfbHm[dfi e{bH]¥h{xLhg_tks]�m1xLd­�tb e­z;ksdf�[e^�×z;ksr[]q�qxLdg÷DdfbHm[dfb efbH]¥h{xLhg_tks]�u>ksr�æ�£{¦+ç1¡Cu
Þ xL_ahå� b��>_teghg_a][ÿlrqk[Ù
Ú^_teghfksdg_ � rqb ² bH]¥hvu>�ªxvæ�£{¦"ç x�iHhfi^_a]JhgdfkJ�>r[_ahfb�m;ksr[d mWksr[`cks_ad dfbHm[dfi efbH]JhfbHd��[b e efks�a_t�[b e Þ x�è ks][]1xLz[�tb e

egr[d��[b e ² xs�fn[_a]qb e «Èksr[hg_a�tevuy�l�ôb egh «¾ùÎ«È�>_adfbß�[b e�efks�a_t�[b e��[ks]¥h��tb�zWksdf� Þ ksd ² b�r[]qb�egr[d Þ xs� b Þ bHd ² i b�ksdg_tbH]>«
h{xLz[�tblÙFwyx0hfksm;ks�tksÿl_tbß�[bß� b�zWksdf��b egh�xL�tksdfe2�[iCþq][_tb�m1xLd2r[]qbßegr[z;�>_a`A_teg_tks]�bH]�� bH�a�ar[�tb eõ�[bß�>_ ² bH]qeg_tks]
¯>u�°�bHh�à���efk ²ß² bHhfevu�xLdfýHhfb evu Þ xs� b e=¡ bHh��[b e�dfbH�ªxLhg_tks]qe^�F� _a]q�H_t�[bH]q� b�bHh^�F�ûxs�S�fxs� bH]q� bõbH]JhgdfbõbH�a�tb evÙ+­�r[_tevu
r[] ² kA�[üH�tb��[b m[�tks][ÿcb ² bH]Jh�xse{efkJ�H_tbÖm1xLdúbC§>b ² m[�tb��tb eDefk ²ß² bHhfe��×hfksmWks�tksÿl_ � rqb e=¡úx `cb ���[b eDmWks_a]Jhfe
�×ÿci k ² iHhgdg_ � rqb e=¡Cu;�tb e�xLdfýHhfb e�xv`cb ���[b e�e{bHÿ ² bH]¥hfe2�[b�� ksr[dgzWb e�bHh��tb e Þ xs� b e�x `cb �ß�[b e�egr[d Þ xs� b e¢Ù�éJr[d��ªx
þqÿlr[dfb�efr[_a`sxL]Jhfblul�tbQz;ksdf�D�>rê�¦efks�a_t�[b%�ß_a][_ahg_ªxL�¦� xc¡øb egh�efr[zW�>_a`A_tefiåbH]ú� bH�a�ar[�tb e��×z�¡CÙcw�b e­�[ksr[z[�tb eaë1ü �{nqb e
eg÷ ² z;ks�a_tefbH]¥h��tb eQdfbH�ªxLhg_tks]qe��F� _a]q�H_t�[bH]q� b�bHhå�F�ûxs�S�gxs� bH]q� b0���¢¡CÙ[w�b2m[�tks][ÿcb ² bH]Jh^]��ôb eghQm1xse�dfbHm[dfi efbH]¥hfilÙ

subdivisioninitial object topology
� xc¡ �×z�¡ ���¢¡
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�¾��bC§A_tefhfb ² xL_a]¥hfbH]1xL]¥h��[bß]qk ² z[dfbHr>§ ² kJ�[üH�tb e ² xLhgnqi ² xLhg_ � rqb eõmWksr[d��ªxnæf£{¦+ç;u?ev�ôiHhfbH]q�qxL]¥h��[b e
egr[z;�>_a`J_tef_tks]qe��[b�egr[d Þ xs� b e ksdg_tbH]¥h{xLz[�tb e Þ bHd ² i b eQxLr>§0efr[zW�>_a`A_teg_tks]qe �F�ôb egm1xs� b eåù�] �>_ ² bH]qeg_tks]qevu>ksdg_tbH]>«
h{xLz[�tb e�ksr�]qks]�u Þ bHd ² i e�ksr�]qks]6Ù Ù Ù{­øxLd ² _�hfksrqe�� b e ² kA�[üH�tb evu;�tb e��=���G��� � �=����ìG�L�����4���L�=� � kA� �Hr[mWbH]Jh
�F� r[](m;ks_a]¥h��[bß`Jrqb�n[_tefhfksdg_ � rqbßr[]qbúmWklef_ahg_tks](� bH]¥hgd{xL�tblÙ`���a�tb e ² kA�[iH�a_tefbH]¥h��[b ² xL][_tüHdfb�xse{efbG�ß�ªxLdgÿcblu
efks]Jhå�vxLm1xLz[�tb eå�F� _a]¥hfiHÿldfbHd��[b��ªx�hfksm;ks�tksÿl_tb2bHh mWbHr[`cbH]Jh�ýHhgdfb Þ xs�H_a�tb ² bH]Jh�bHh dg_aÿcksr[dfbHrqefb ² bH]¥h��[iCþq][_tb evÙ
éJ_F�Û�ôks]�efb��a_ ² _ahfb�ù��ªx��>_ ² bH]qeg_tks]�à>u[bH�a�tb ² kJ�[iH�a_tefbH]Jh��[b eåegr[d Þ xs� b e Þ bHd ² i b eåksdg_tbH]Jh{xLz[�tb evÙ
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