
���������
	���
��������
����	�����������������

���� "!���#��%$&�'�(��)*$+���,
�
���
��

-/.1032547698;:�4=<>4=2@?BA3C'D9EGF94=2;HID92KJ94=LMA16M.10�HN<GOPD9.RQSD9E>T5DU.1V@W
XZYN[=\^]M_I`Kab`dce\5]gfihUjGk=abl,[nmbcpoIq9rshUcetu`Kabvwcxmny[�mZz9`dvS{U[7[nab|p[=hNz9`dvdq3}s`5abl,[=hB~Bq
�d���M���7�B�B�=�M�����u�U�=�B�n�����u� q3�B�u�7���i�u���u�u� ���=�9�����u�U�7�B�@�����B� �M� �d���9�=�=�� {9\^]�kBk7|1k=j���k=l��� 9mb`KaS{9\dce`dhU\d`7qUrshUcpt7`Kabvwcxmi~�k=j¢¡�ceabl�cehU£7]N[�lPq9rs¤¥q
¦ �i§u¨=�u�B�7�M©u����� � �d�����u©����7ª q1�B�u�=�����u���7�u� �w©u�«��� � �d�����B©����=ª �9�@¬u­ � q®°¯ cetMcevwcek7hPk�j±fih9j²k=abl,[nmbce\dvdqNrSh�cetu`Kabvwcxmi~,k�j�³�z9ceh9_U Uab£=]«q9rs¤¥q
�u�K�N¨n�U©7¨7�7�B�B���i�7�±���B©����=ª q3�B�u�7���i�u���u�u� ���M�B�����7�¢���B©«���7ª �9� �u�K�N¨=�U©=¨

´,µ±¶d·d¸n¹Nº=·7»�¼ ]U`½cehMtu`dhBmbcek7h¾k=j
vw �cxm^[=_U|e`½\Kk7h�\K`d�Umbv,mbk¿\5]�[�a^[=\5mb`Kabcevw`Àl,[nmb]�`KÁ
l,[nmbcp\d[=|±v�mwab �\5mb Uab`dvScpvsk7h�`Âk=j�mb]�`
l�k7v�ms\5]�[=|e|e`dh�£=cphU£�m^[�vwo9vZj²k�a;_Ik=mb](]M �l,[�h
l,[nmb]�`dl,[nmbcp\Kc>[�h�v,[�hNzR[= Umbk=l,[�mb`@z�mb]�`Kk=ab`dlÃ�9abkntu`Kabv,[=|eceou`7Ä�Å�`��Uab`dvw`KhMm�[�h
[����Uabk7[=\^]�Æ�]�`5ab`,[= Umbk=l,[�mbce\¥\dk=h�\d`K�Um/j²k�abl,[�mbcek7h�cev/ �vw`dz½mbkP£= �cpzU`�hUk7hUÁ�cevwk=Á
l�k�ab��]�cevwlÇ�UabkBk=jGv�cph�mb]�`Zab`dvwcpzU �`s\d|p[=vwvZzUk=l,[=ceh«Ä ¼ ]�`sl,[=ceh�cpz9`@[Â_I`d]UcehNz�mb]�`
�9abkBk=j¢cevZmbk¥[= Umbk=l,[�mbce\@[�|p|x~gc>z9`dhBmbcxjG~gzUcevw\Kabcel�cehN[=hBmbv'j²k�aSm�Æ�k�£=cpt7`dhPv�mwab �\5mb Uab`dv
mbk(vw]�k@Æ�mb]�[�m
mb]�`K~�[�ab`�h�k�m¥cevwk7l�k�ab��]�ce\7Ä¢{9 �cxm^[�_�|e`gz9cevw\Kabcel�cph�[=hBmbv¥[nab`�£=`dhUÁ
`Ka^[nmb`@zÈ_B~R[(mb]�`dk�aw~�j²k=abl,[nmbcek7h¾v�~9v�mb`dlPÉ±mb]U`gkntu`Ka^[�|e|S�9abkBk=j;cev�\dk=h�v�mwab �\5mb`@z
_B~,[/�UabkBk�jÊ��|p[�h�h�`5a�Æ�cxmb]�mb]U`°[=z�zUcxmbcek7h�[=|Ivw U���Ik=awm�k=j1mwa^[7zUcxmbcek7h�[=|1[= 9mbk7l,[nmb`@z
mb]U`dk=ab`dlË�9abkntu`KabvZ[=h�zg[�\dk=l��� 9mb`Ka�[=|e£=`d_Ua^[¥v�~9v�mb`dlPÄ

Ì Í�ÎZÏIÐ3Ñ;ÒÂÓ
Ô�Ï3ÕbÑZÎ

Ö .Ø×>Ù=ÚBÛ'6M.«0Ü×>Ù9ÙnÛ�Ýs4�Þ32K4=854�.�T�6½ß�6U8^4g8bTKà10Iá¿ß�D9.1ß�4�2K.34=0�Ý;<>T5âÈT5â14g69àIT5DUOP6MT5<²ß�ß�EG6U8585<pã1ä
ß�6BTK<>DU.RD9åZ25478^<²0Ià34gßnE²698K8Â854nTd8�DBæ94�2
T5â34g<G.UTK4�JU4�2d8
<G.�T5D�8^4�TK8�DMåZ<²85D9OPD92KÞ3â3<²ß�8^T52Kà1ß@TKà32K4=8=ç
è â34/2K4=85<G0Ià14/ßnE²698K8�8^4�TK8Zâ16uæ94°J9<Gæ94=.Pé3<>.«6M2Ká�D9Þ�4�2d6BTK<>DU.18�69.10gD9à32Z69Þ3Þ32KDU6Ußdâ�<²8'TKD,Þ32KDBæ94
T5â16MTêTbÝSDëJ9<Gæ94=.ì8^T52Kà1ßnT5à32K4=8ê69254�<G85D9OPDU25Þ3â1<Gß�D92ê.1DMTê<>.ìTK4�2KOP8(DMå
TKâ34�<G2(é16U8^<²ß�6MEGJ94�ä
é32K69<GßÀÞ32KD9Þ�4�25T5<G4=8=ç è â34�.34=ß�4=8K856925áëÞ32KDNDMå�8P6M2K4�ß�D9.18^T52Kà1ßnT54=0ÜÝ;<pTKâÜTKâ34Ríïî¢ð�ñ±ò/Þ32KDNDMå
Þ3EG69.3.34=2�×pÙ7óBÛ�AIÝ;â3<²ßdâÀå�DU25Oê8;Þ«6M25T°D9å�T5â34�ô;õÂö1÷¢ø¾TKâ34�DU254=OùÞ32KDBæN<>.3JP4=.�æN<G25DU.3OP4�.�T,×pÙ�Ûiç
íïî¢ð�ñÊòSà1854=8�T5â34(JUà3<²036M.1ß�4êDMå;ßnDUOgÞ1àIT54=2�6MEGJ94=é32K6�69.10¾OgDI0I4=EZJU4�.34=2K6MT5<GD9.¢ç¢ú'692^TK<Gß�àIä
EG6925EGáRâ1692K0ëÞ125DUé3E>4=Oê8,6M2K<G85<G.3J�<>.ëTKâ34½0IDUOê6M<G.ï6M2K4ê.3D9.Iä�<²8^DUOgDU25Þ1â3<G85OûÞ125DNDMå�8=A¢<iç 4Uç¢TKD
8^â3DBÝ*T5â16MTsTbÝsDPJ9<Gæ94=.À8^T52Kà1ß@TKà325478°6M2K4Â.3DU.Iä�<G85D9OPD92KÞ3â3<²ßMAN85<>.1ß�4�6�.«6=ü ýGæ94ÂÞ325DND9å�6BT5T54�OPÞIT
Ý;<pTKâ(6M.ê4nþIâ169à18^T5<Gæ94/ß�6U8^4/69.16MEGáI8^<²8'<²8�<G.Iå�4=6U8^<Gé3EG4/<G.êOgD�8bTsß�69854=8=çM-*é�4nT5T54=2S6MÞ1Þ325D�69ßdâg<G8
T5DPã1.10�69.Èÿ��������@ÿ��	��
�D9å�TKâ34�25478^<²0Ià34�ß�EG6U858;854nTd8
��6PÞ32KD9Þ�4�25TbáêÝ;â3<²ßdâ�0IDN4=8°.3D9T
ßdâ16M.3JU4
à3.10I4=2Z<²8^DUOgDU25Þ1â3<G85O��'6M.«0ê8^â3DBÝØT5â«6BTS<>Ts03<��Ê4�2d8'å�DU2Z6�Þ1692^TK<Gß�à3EG692�Þ169<>2SDMå±25478^<²0Ià34ÂßnE²698K8
8^4�TK8=ç��¾4¥856uágT5â«6BTsT5â34�Þ16M25T5<²ßnà1EG692S<G.Næu6925<²6M.�TSå�D9à3.10(å�D92STbÝSDg8bTK25à«ß@T5à125478S6Uß@TK8°6U8S6��Bÿ����
� �@ÿ��gÿ�������
�å�DU2¥T5â34(8^T52Kà1ßnT5à32K4=8¥<>åS<>T,â1698�6�0I<��Ê4�2K4�.�T�æu69E>à14�å�DU2�4=6Ußdâ¢ç��/.Iå�DU2^TKà3.16MT54�EGá9A
4�OPÞ3EGDBá�<G.3J�6�8^Oê69E>E�854nT�DMå°Þ32K4=0I4�ã1.3470R<G.Næu6925<²6M.�Td8�ß=6M.3.1DMT�.34=ß�4=8K856925<GEGá¿0I4=69E'Ý;<pTKâë69E>E
ß�69854=8°Ý;â1<Gßdâ�OP<>JUâUT/DIß=ßnà327ç
 ¼ ]�`s[= Umb]Uk=a�! v�Æ�k=abo�cev'vw ��U�Ik=awmb`@z�_B~,³#"�{�$Z�È£=a^[�hMm'}%$'&)(+*-,).0/21¥[�hNz,³¢ Uabk7�I`d[=h�rsh�cek=h
f43%"�£=a^[=hBmê�65%7Ê��r%7�³8(gr;{93'"�$;:SÁi� ¼ Á41).-.).�Á<.-.�/�.-1MÄ=3s`(cevê[=|evwkë[2>�|ecp[�mb`@z Æ�cxmb]ïmb]U`
¯ `d��[�awmbl�`dhBm'k�j���k7l��U Umb`KaS{M\dce`dh�\d`/[nm�mb]�`°rSh�cetu`Kabvwcxmi~�k�j@?�k�aboIÄ



Ö .ÀTKâ3<²8/Þ169Þ«4=2
Ýs4�DBæ94�2dßnDUOP4
TKâ3<G8Â0I<GE>4=OgOê6êéNá�à185<>.3JPTKâ34���� 6MàITKD9Oê6BTK<Gß�TKâ34�DU25á
å�D92KOP6MT5<GD9.�8^áI8^T54=Oû× óMÛ±T5Dê6Mà3T5D9Oê6MT5<²ß�6MEGEGá(0I4nTK4=ß@T
03<G8Kßn2K<>OP<G.16M.�Td8Zå�DU2;J9<Gæ94=.�8^T52Kà1ß@TKà32K4=8=ç
�È4sT5â14�.POPDN034�ENT5â14°03<G8Kßn2K<>OP<G.16M.�Td8�<G.�T5D¥6MÞ3Þ125DUÞ325<²6BTK4sß�D9.1ß�4�ÞITd8�6M.10�T5â34°DBæU4�2d6MEGEUÞ32KDNDMå
<G8(ß�D9.18^T52Kà1ßnT54=0ìéNá íÜî¢ðnñ±òÂÝ;<>T5â T5â14R8^à1Þ3Þ«DU2^T(D9åÂTK2K6U0I<>T5<GD9.169E
6MàITKD9Oê6BTK4=0ØT5â14�D92K4�O
Þ325DBæU4�2d8S69.10�6PßnD9OPÞ3à3T54�2/69E>JU4�é32d6g8^áI8^T54�O�ç

è â34/Þ169Þ«4=2�<G8S8bTK25à«ß@T5à125470ê698�å�DUE>EGDBÝ/8��U<>.(854=ßnT5<GD9.���Ýs4/<G.UTK25DI0Ià«ßn4;TKâ34/Þ32KD9é3EG4�O 0ID9ä
OP69<>.(69.10POPDMTK<>æB6BTK4;T5â14
à1854;DMå�69àIT5DUOP6MT5<²ß;ßnDU.1ßn4=ÞIT�å�D92KOê6BTK<>DU.�å�DU2Z.3DU.Iä�<G85D9OPD92KÞ3â3<²85O
Þ325DND9å�8�çZHN47ß@TK<>DU. ó¾JU<>æU4=8ê6¾é32K<>4�å�DBæU4�2Kæ�<G4�Ý D9åÂTKâ34�æB6M2K<>DUà18P8^áI8^T54=OP8(ÝS4�4�OPÞ3EGDBá TKD
ßnD9.«8bTK25à1ßnTZ.3DU.Iäi<²85D9OPD92KÞ3â3<²8^O&Þ325DND9å�8�çUHI4=ß@TK<>DU.	�,J9<Gæ9478�6,0I4�TK69<>EG4=0ê6Uß�ßnDUà3.�T�DMå±â3DBÝìT5â14
Þ325DND9å�8;6M2K4�ß�D9.18^T52Kà1ß@TK4=0�6M.10�Ýs4¥Þ325478^4=.�T;85D9OP4¥Þ32K4�EG<>OP<G.16M2Ká(2K4=85à3E>TK8°<G.�854=ßnT5<GD9.�
Iç

� 
ÈÐ3Ñ��/Õ5Î����ÇÑZÎ��7Í���Ñ���Ñ�Ð����
Õ���� 
RÐ3Ñ� �!#"$�%�
Ö .ÜTKâ3<G8½8^47ß@T5<GD9.ìÝs4Àã«2K8^Tgé125<G4'&1áÜ<>.�T52KDI0Ià1ß�4ÀTKâ34�Þ32KD9é3EG4�O 03D9Oê6M<G.ØD9åÂ2K4=85<G03à34�ßnE²698K8
8bTK25à1ßnT5à32K4=8�6M.10ÂT5â14�Þ32KD�D9å9TK4=ßdâ3.3<)(�à34=8�ÝS4'â«6uæ94'6MEG2547690IáÂ0I4�æU4�EGD9Þ�4=0
å�D92¢.3DU.Iä�<G85D9OPD92KÞ3â3<²85O
Þ325DND9å�8�698�0I4785ß�25<Gé«470R<G. ×pÙ7Ú3AnÙUÙnÛ�ç+*3D9EGEGDBÝ;<>.3J�TKâ3<G8=A¢Ýs4PJ94�.14�2d6MEG<G854�DU.34êDMåST5â3478^4êÞ32KDNDMå
T54=ßdâ1.3<,(�à3478¥T5DÈ6�.34�Ý�Þ32KD�D9å°8Kßdâ34=Og4êÝ;â1<Gßdâ 4=.16Mé3EG4=8�T5â34½ß�D9.18^T52Kà1ßnT5<GD9.ëDMå;6M2Ké3<>T52d6M2Ká
0I<G8Kßn2K<GOg<G.169.UTd8Âå�D92¥TbÝsD�69E>JU4�é32d6M<²ß�8^T52Kà1ßnT5à32K4=8ÂT5â«6BT�85à.-(ßn4gT5D�0I4=OgDU.18^T52d6BT54�T5â«6BT�T5â14
8bTK25à1ßnT5à32K4=8°<G.Næ9DUE>æU4=0½69254¥.3D9T;<G85D9OPD92KÞ3â3<²ßMç

/+021 3547698:6<;>=@?7A76�B�C2DE;F;HGJILKMDE=@N
�È4
034nã1.34�6¥25478^<²0Ià34/ß�EG6U858Z8^4�TZDBæ94=2'T5â34
<>.�T54=J94=2K8�6U8�T5â14
8^4�TZDMå¢69E>E�ßnD9.1J92Kà34�.1ß�4;ßnE²698K8^478
OgDI0Ià1E>D½69.�<>.�T54=J94=2�O'A3<iç 4Uç>AQPSR�A1DU2/698/69.¿6M2Ké3<pTK2K6925á(85à3é1854nTÂDMåTP�R�ç«:�DU254,ß�D9.1ß�254�T54=E>áUA
ÝS4P6M2K4g034=6MEG<G.3J½Ý;<>T5âë8^4�TK8¥D9å�T5â34gå�DU25OUP V'V PSW V P V�X�Y[Z Ù V]\�V P�W X<Y�ZÚ[W \ A Y[Z ÙF^ V'Zó[^ V'Z
[^ \�V 4�TKßMçÝ;â34�2K4 Z ÙF^�0I4�.1DMT5478;TKâ34�ß�D9.3JU25à34=.1ßn4,ß�EG6U858
DMå/Ù,OPDI0Ià3EGD:_1ç Ö å�`�<²8�6M.�<G.UTK4�JU4�2
Ýs4�69EG85DÝ;25<>T54�`'a R �@` �;å�D92ÂT5â34gßnDU.3J92Kà34�.«ßn4�ß�EG6U858
DMå�`�OPDI0Ià3EGD�O'çÊ-&é1<>.16925á�D9Þ�4�2d6BTK<>DU.cbPDU.¿6
25478^<²0Ià34
ß�EG6U858S8^4�TZ<²8ZJU<>æU4�.P<>.JdIäiå�à3.1ßnT5<GD9.(.3D9TK6MT5<GD9.¢A�6M.10:b�ß�6M.êé�4
D9åÊT5â34
å�D92KOed�f�g f�A
dEfLg gÊAhdEfLg `�Ý;â34=254i`�<G8�6/ß�D9.18^TK69.UT�ßnD9.1J92Kà34�.1ß�4�ßnE²698K8;��49ç J1çGA Z Ù V �@Ajd�f�g f Zk gÊA>d�f�g f Zl g�AdEfLg f Zm g�AsÝ;â34=254 Zk A Zl A Zm 0I4=.3DMTK4È6U030I<>T5<GD9.¢AsO�à3E>T5<GÞ3EG<Gß=6BTK<>DU.¢As69.10 85à3éITK2K6Uß@TK<>DU. DMå
ßnD9.1J92Kà34�.1ß�4�ß�EG6U85854=8PDBæU4�2�T5â34�<G.�T54=J94�2d8=A'25478^Þ�4=ßnT5<Gæ94�EGá9çT*1à325T5â34=25OPD92K49A�b¾ß=6M.ìé«4¿69.�á
ßnD9O�é3<G.16BTK<>DU.ÈD9åZT5â14êé16985<Gß�D9Þ�4�2d6BTK<>DU.18�Ý;<pTKâë25478^Þ�4=ßnT�TKD¿6�ßnD9OPOPD9.¾OPDI0Ià3EGDÀå�6Uß@TKD927A
49ç J1çGA>d�f�g �nf Zk Z Ù V � Zm �ng Zk Z� V �nç)�¾4�D9å T54�.�6Mé3é32K4�æN<²6BTK4�T5â34�DUÞ«4=2K6MT5<GD9.18$dEfLg f Zk g�A]dEfLg f Zl g6M.10odEfLg f Zm g(éNá Zk A Zl 69.10 Zm AI2K4=85Þ�4=ß@TK<>æU4�EGá9ç*3D92�TbÝsD¥J9<Gæ94�.P8^T52Kà1ß@TKà325478 �@prqZ?R V b9?���69.10 �2prq'Ls V bBL-��ÝS4°4nþ369Og<G.34°Ý;â34�T5â34=2'D92'.3D9TT5â34=á¾69254(<²85D9OPD92KÞ3â3<²ßjt±TKâ16BT�<G8=A�Ýs4(0I4�T54�2KOP<>.14½Ý;â34�T5â34=2�D92�.3DMT,TKâ34�2K4(<²8�6�å�à1.1ß@TK<>DU.
u ���@prqZ?R V b9?2�Tv �@prq'Ls V bBL-��8^à«ßdâPT5â16MT u <²8'<>.jwb4=ß@TK<>æU49A�8^à322wb4=ßnT5<Gæ94UA96M.10gâ3DUOPD9OPD92KÞ3â3<²ßMçe?*3D92¥Þ32KDNDMå�Þ3E²6M.1.3<>.1J�é�DMTKâR<²8^DUOPD92KÞ3â3<²8^O 6M.«0R.3DU.Iä�<G85D9OPD92KÞ3â3<²85O Þ32KDNDMå�8=A�T5â34P6MÞ3Þ125D9ä
Þ325<²6BTK4�JUà3<G016M.1ß�4�å�DU2
TKâ34�Þ125DNDMåSÞ3EG69.3.34=2Â<²8¥ßn2Kà1ßn<²6ME�å�D92¥8^à«ß�ßn47858=ç Ö .¾ß=69854=8/Ý;â14�2K4�TbÝsD
8bTK25à1ßnT5à32K4=8
6M2K4�<²85D9OPD92KÞ3â3<²ßMA3<>T
<²8;à185à16MEGEGá½å�69<>2KE>á�8^<GOPÞ3EG4¥T5D½ß�D9OPÞ3àITK4,6M.¿6MÞ1Þ325DUÞ32K<G6MT54
OP69Þ3Þ3<G.3J u Ý;<>T5âÜ4=<pTKâ34�2P6Rß�D9OPÞ3àITK4�2P6MEGJ94=é32K6�85áI8bTK4�O D92P6¿OPDI0I4=ESJU4�.34=2K6MT5D927A�69.10
Xyx _�vw`Kabt7`gmb]N[nm�Æ�`([@tuk7cpz¾\dk=hUjG �vwcek7h _I`Km�Æ�`d`KhëcehNzUce\d`Kv�[�hNz¾l�kMz9 �|ekÀj²[=\Kmbk�abvg_B~¿Æ'abcxmbcphU£
cehNzUce\d`Kv�[=v�vw ��I`Kabvw\5abcp�9mbvdq�`�zU\K`d�Um'ceh�cph�zU`{z9`@z,t=[�abcp[=_U|p`Kv'vw �\^]P[=v}|�~������/[=v'mb]�`K~�[nab`°\d|e`@[nab|e~
zUcev�mbceh�\Km�j>abk7lË\dk=h�£=ab U`dh�\K`;\d|p[=vwvw`dvSk=jÊmb]U`°j²k=abl��{�,~#��|E�5Ä



8^à3é«8^4>(Uà14�.�T5EGá�8^â3DBÝ�TKâ16BT u <G8�<G.10I4�470R69.¿<G85D9OPDU25Þ3â1<G85O�ç��/DBÝs4�æU4�27A1Ý;â34=.¿TKâ34g8^T52Kà1ßnä
T5à32K4=8g6M2K4(.3D9T�<²8^DUOgDU25Þ1â3<Gß9A�<>Tg<²8�O�à1ßdâïOPDU254½03< -(ßnà1EpTgT5D¾6MÞ3Þ32KD9Þ125<²6BTK4�EGáÈJUà3<G034(T5â14
.34=ß�4=8K856925áê.3DU.Iä�<G85D9OPD92KÞ3â3<²85O Þ325DND9åbç

/+0�/ 3i6��>47N7=��+A76<;���I��
	�IQN���
';FIQK I����747=@;>K����hI I���;
Ö .ÀDUà32;Þ32K4�æN<>DUà18sÝSDU25F¿×>Ù=Ú1AnÙ9Ù�ÛiANÝs4¥â16uæ94�<>OPÞ3EG4�OP4=.UTK4=0�854�æ94=2K69EÊÞ325DND9å�T547ßdâ3.3<)(�à34=8så�DU2
T5â34�Þ32KD�D9å¢Þ3E²6M.3.34=2;íÜî¢ðnñ±ò�TKD�85â3DBÝ T5â«6BTZTbÝsD�8^T52Kà1ßnT5à32K4=8s6M2K4/.3D9Ts<²8^DUOPD92KÞ3â3<²ßMç è â14=854
254>(Uà1<>2K4;æB6M2Ká�<G.3J�034�J92K4�478'DMå±JUà3<G016M.1ß�4;å�25DUO�ß�D9OPÞ3àITK4�2s6MEGJ94�é12K6¥DU2ZOPDI0I4�E«J94�.14�2d6BT5<GD9.��
3y6�;��F=@N�� DEC@C���IQ;F;>=�� C@6���A$N����>=@IQN$; u 0�� 8K8^4=.UTK<G69E>EGáPT5â1<G8;ß�D92K25478^Þ�D9.1018ZTKDê6gß=69854�8^Þ3EG<>T
D9.½69E>E�Þ«D�8585<Gé3E>4Â<>.«8bTd6M.�T5<²6BTK<>DU.18'å�DU2ZTKâ34ÂOê69Þ3Þ3<G.3J u 6M.10½8^â3DBÝ;<G.3J,<G.½4769ßdâ(ß=69854/T5â«6BT u
<G8Â.3DMT�6M.R<G85D9OPD92KÞ3â3<²85O�ç�� â3<GE>4�T5â3<²8
T54=ßdâ1.3<,(�à34P0IDN4=8Â.3D9TÂ2K4F(�à3<G254�69.Ná�JUà3<²036M.1ß�4,å�DU2
íïî¢ð�ñÊòiANå�DU2ZTbÝsD�8^T52Kà1ßnT5à32K4=8sÝ;â3D�8^4�8^4�TK8sâ16uæ94�ß�692K0I<G.169E><>TbáHO'A3íÜî¢ðnñ±òÊâ«698ST5DPßnDU.18^<²0I4=2
O R Þ�DU8K8^<Gé3EG4�å�à3.1ß@TK<>DU.18=A3Ý;â3<²ßdâ�é�4=ß�D9OP4=8°<G.Iå�476985<>é3EG4¥4�æU4�.Àå�D92;2K4�E²6BT5<Gæ94=E>áÀ8^Oê6MEGE+O'ç
���]I�I�� �"!#�[IQN$�%�hDE?7=����>=@IQN�0 è â34(<²0I4=6�D9åSTKâ3<G8,T547ßdâ3.3<)(Uà14(<G8�T5D�ã1.«0 6�Þ16M<G2,DMå;0I<²8bä
T5<G.1ß@T/4=E>4=Og4=.�TK8°<G.ÀDU.34�8bTK25à1ßnT5à32K4�T5â16MT;<G8;69E>Ý°6uáI8ZOê6MÞ1Þ«470½TKDgT5â34�8K6MOP4¥<>Oê6MJU4Âà1.10I4�2
4=69ßdâ¾â3DUOgDUOPD92KÞ3â3<²8^O u ç è â3<²8,85â3DBÝ/8�T5â«6BT,TKâ34�2K4ê4nþI<²8bTd8¥.3D�<>.jwb4=ß@TK<>æU4 u 69.10ÈT5â34=254�ä
å�D92K4�.3D�<G85D9OPDU25Þ3â1<G85O�çL*3DU2�T5â3<²8ÂT54=ßdâ1.3<,(�à34UA±6(Þ32KDU85Þ«47ß@TK<>æU4�Þ169<>2�DMåZ4=E>4=OP4�.�TK8�ß�69.Ré�4
ßnD9OPÞ3à3T54=0ë4=<pTKâ34�2�Ý;<pTKâëT5â34ÀßnD9OPÞ3à3T54�2�6MEGJ94�é12K6�85áN8^T54=O%íïø'&3ð�ö ×pÙ>_BÛZDU2=A�OgDU254ê2K4�EG<>ä
6Mé3EGá9ANÝ;<>T5âÀT5â34)(�ö3õÇOPDI0I4�EÊJU4�.34=2K6MT5D92¥×>Ù�*7Û�ç��/DBÝs4�æ94=2=A�4�æU4�.ÀÝ;<pTKâ½TKâ3<G8°JUà3<²036M.1ß�49A�T5â14
8^à3é«8^4>(Uà14�.�T/Þ32KD�D9å�Þ32KDIßn47858°<²8°4=8K8^4=.�T5<²6MEGE>á(4>(�à16BTK<>DU.16MEÊTKâ34�DU254=O Þ32KDBæN<>.3J«AI6M.10�85à1ß�ß�4=8K8
<G8;.1DMT;J9à1692K69.�T54�470±ç
+ ;>=@N��,�-�h6�?$6/. N$6�? =@N$0ED1�]=2DEN$�F;�0 -/.¾<>.�T5à1<pTK<>æU4gÝ°6uá�T5D�8^â1DBÝË.3D9.Iä�<²8^DUOgDU25Þ1â3<G85OÃ<G8
T5DPã1.10�69.�<G.NæB6M2K<G69.UT;Þ32KD9Þ�4�25Tbá(D9å�DU.34�8bTK25à1ßnT5à32K4¥T5â«6BT;T5â14�DMT5â14�2
8^T52Kà1ß@TKà32K4¥03D�478;.3D9T
4nþIâ3<Gé3<pT7ç �¾4
â«6uæ94/6MEG2K4=6903á�<GOgÞ1E>4=Og4=.�T54=0½6�Þ32KD�D9å±Þ3EG69.3.3<G.3J�69Þ3Þ32KDU6Ußdâ�å�DU2�T5â14/å�D9EGEGDBÝ°ä
<>.3J�Þ32K4=0I4�ã1.34=0(<>.NæB6M2K<G69.�TK8F���bÙ���TKâ34�8^T52Kà1ßnT5à32K4=8Z<>.Næ9DUE>æU4=0ê69254/D9å�0I<���4=254=.UT°ß�692K0I<G.169E><>Tbá t
�2�0�ZTKâ34�8^T52Kà1ßnT5à32K4=8Så�D92KOù0I<���4=254=.�T;69E>JU4�é32d6M<²ß;4=.UTK<pTK<>478�tI4Uç J«ç>ANDU.34�8^T52Kà1ßnT5à32K4Â<²8°6�JU25DUà3Þ
Ý;â3<>EG4¥T5â14,DMTKâ34�2;<²8/6P8^4=OP<>JU25DUà3Þ t���ó��sD9.34�D9å�TKâ34,8^T52Kà1ß@TKà325478;ßnDU.UTd6M<G.18;6M.�4=E>4=Og4=.�T/DMå
8^DUOg4�DU2K034�232�6M.«0À.1D(4�EG4�OP4�.�T
<G.�T5â34�DMTKâ34�2
8^T52Kà1ßnT5à32K4�â1698/D92d0I4�232ÊçQ*3DU2
8bTK25à«ß@T5à125478
Ý;<pTKâ3D9àIT(6Èà3.3<>Tê4�EG4�OP4�.�T=A'Ýs4�ß�6M.ì8^<GOP<>E²6M2KEGá à18^4ÀT5â14�DU2K034�2PDMå/TK2K6Ußn478�D9å
4�EG4�OP4=.UTd8�ç
íïî¢ð�ñÊò¢ßdâ34=ßdFI8ZT5â3478^4�<>.NæB6M2K<²6M.�TK8S<>.½T5â3<²8°D92d0I4=2=ç è DPßnDUOgÞ1àIT54�é«D9T5â�D92d0I4�2d8Z69.10êTK2K6Ußn478
DMå±4�EG4�OP4�.�Td8�A�íÜî¢ðnñ±ò«à1854=8�T5â34
ß�D9OPÞ3àITK4�2Z69E>JU4�é32d6¥8^áI8^T54=O54�ø'&�× 6BÛ�ç Ö .gTKâ34Â69àIT5DUOP6MT5<²ß
4nþIÞ3EGD92d6BT5<GD9.ÈDMå�TKâ34ê2K4=85<G0Ià14gß�EG6U858¥0IDUOP69<>. ��854�4�×>Ù9Ù�Û��
ÝS4Pà185à169E>EGá¿8bTd6M25T�Ý;<pTKâ¾854nTd8¥DMå
8^<GOP<>E²6M2�69E>JU4�é32d6M<²ßP8bTK25à«ß@T5à125478�DMå°T5â14½8569OP4(ß�6M2d0I<G.16MEG<>Tbá ��4Uç J«ç>A7(Uà«6985<>JU25DUà3Þ18¥DMå°D92d0I4=2

0�@ç$�/4=.1ßn4�<>.NæB6M2K<²6M.�T ��ó��;<²8/TKâ34�DU.3E>á�D9.14,DMå�2K4�EG4�æB6M.«ßn49A�6M.10�TKâ34gÞ325470I4nã«.34=0�ß�25<>T54=25<²6
6M2K4�D9å T54=.�.1DMT/8^àE-êß�<>4=.�T;T5Dê8^à«ß�ßn47858^å�à3EGE>áÀßnD9.«8bTK25à1ßnT/6P.3D9.Iä�<²8^DUOgDU25Þ1â3<G85O Þ32KDNDMåbç

/+087 9�! ;%�>6�K D:�F=;�[DEC2C�! B�IQN$;��%�hA����F=2N-� GJ=@;<���h=2K =@N7DEN$�F;
è â34P.34�Ý�Þ32KD�D9å�T547ßdâ3.3<)(�à34êÝS4ê0I4785ß�25<Gé�4g<G.ÈT5â3<²8�Þ169Þ«4=2,6M<GOP8�TKD�é«4ê6�OPD92K4g2K4�EG<²6Mé3EG4
Þ325DND9å°8^T52d6BTK4�J9áRå�D92,.1D9.Iä�<G85D9OPDU25Þ3â1<G85OûÞ32KDNDMå�8=ç Ö T�<²8,4785854�.�T5<²6MEGEGáÈ6�J94=.34�2d6MEG<²856MT5<GD9.¾DMå
T5â34½T54=ßdâ1.3<,(�à34ÀÞ32K4=854�.�T5470ë<>.Ü854=ßnT5<GD9.M�3ç �3ç�=�<Gæ94�.ïTbÝSDR8^T52Kà1ßnT5à32K4=8=A�Ýs4½ßnDU.18^T52Kà1ß@T�69.
6MÞ3Þ32KD9Þ125<²6BTK49A�é«478^Þ�D9FU4P03<G8Kßn2K<>OP<G.16M.�T���<iç 49çGA¢6M.¾<>.NæB6M2K<G69.�T�Þ32KD9Þ�4�25Tbá�T5â«6BT,D9.1E>á�DU.34PDMå
T5â34½8^T52Kà1ßnT5à32K4=8�4nþIâ3<Gé3<pTd8 �¥T5DR85â3DBÝ+T5â16MT,T5â34�8bTK25à«ß@T5à125478,6M2K4ê.3DMT�<G85D9OPD92KÞ3â3<²ßMç�:�D92K4



� X�� �����#���	 � � �
� ����� �
�<|�� � �1�� �� |E���� �<� � ®�� ����� ���<|�� � �� � �� |E���� ���
� X �. � � / � �1 � �� � �� ��. � �. � �� � �� � �1 � � / �� /�� � /�� �.�� �� � �� � �1���1 � �1 � � / � �. � �� � �� ��� � �� � �1 � � / � �. � �� ��� � �� � �� � �1 � � / � �. �

� � �. � � / � �1 � �� � �� ��. � �. � � / � �1 � �� � �� �� /�� �1�� �� � �� � �.�� � /���1 � �� � �. � � / � �1 � �� ��� � � / � �1 � �� � �� � �. ��� � �� � �� � �. � � / � �1 �

� ® �. � � / � �1 � �� � �� ��. � �. � � / � �1 � �� � �� �� /�� �� � �� � �.�� � /�� �1���1 � � / � �1 � �� � �� � �. ��� � �� � �. � � / � �1 � �� ��� � �1 � �� � �� � �. � � / �

����� »��N» {9k=l�` �B N[�vwcp£�abk7 U�Pl� U|embce�U|pce\@[nmbcek7hgm^[�_�|e`dv
å�D92KOP69E>EGá9A1å�D92
TbÝSD½8^T52Kà1ßnT5à32K4=8SqS?�6M.«09q'L,Ýs4,Ý°6M.�T/T5D(ã1.10¿6½Þ325DUÞ«4=2^Tbá"! 8^à«ßdâ�T5â16MT
! �2qZ? �$#&%�! �2q'L-�sâ3D9E²038KLMç

*3D92½4nþ36MOPÞ3EG49AsßnD9.«8^<²0I4�2(T5â34¿Þ«6M<G25Ý;<²8^4�.1D9.Iä�<G85D9OPDU25Þ3â1<Gßo(�à16985<GJ92KD9à3Þ18 qS? V q�L V q�VJ9<Gæ94�.ÀÝ;<pTKâ�T5â34=<>2/2K4=85Þ�4=ß@TK<>æU4ÂO�à3E>T5<GÞ3E><²ß�6MT5<GD9.ÀTK69é3E>478°<>.�*�<GJ1ç±Ù9ç � â14�.�ßnDUOgÞ«6M2K<>.3J�T5â14
TK6Mé1E>478;DMåTqZ?�6M.«0Jq'L9A3D9.14,0I<G8Kßn2K<GOg<G.169.UT;<²8°å�6M<G2KE>áÀD9éNæN<>DUà18��NÝ;â3<GEG4�qZ?Ââ16U8°D9.3EGá ZÚ[W¥DU.T5â34gOê6M<G.È0I<²6MJUD9.169E�A�6MEGE�4=E>4=OP4�.�TK8ÂD9.RT5â34gOê6M<G.R0I<²6MJ9DU.16ME�DMåyq L 69254g0I<G8^T5<G.1ßnT=ç è âNà18�A
T5â34/<G.NæB6M2K<G69.UT'Þ32KD9Þ�4�25Tbá,Ýs4/ß�69.�à1854/<²8�'�f ( g f*) gTb+gÊç è â3<>.1JU8�é�4=ßnDUOP4/E>47858�DUéNæ�<GD9à«8
Ý;â34�.�ÝS4¥ßnDUOPÞ16M2K4/TKâ34¥O�à3E>T5<GÞ3EG<Gß=6BT5<GD9.ÀTK69é3EG4=8°DMå q'L¥6M.10Jq'VMç1�
4�2K49AND9.34¥<G.Næu6925<²6M.�TsDMå
q'VMA3Ý;â1<Gßdâ�0IDN4=8;.1DMT;â3D9E²0Àå�D92Sq'L9AI<G8+(Qf (Qg �nf�byf") g �
, �ngrbyg-) f��@AGç

è â34êJ94=.34�2d6MEG<G854=0RÞ32KD�D9åsÞ125DIßn470Ià32K4P<G8,6U8¥å�D9EGEGDBÝ/8��±JU<>æU4�.ÈTbÝSD¿8^T52Kà1ß@TKà32K4=85qZ?g69.10
q'L¥ÝS4¥â16uæU4
TKD��
Ù9çsã1.10�6M.�69Þ3Þ32KD9Þ32K<G6MT54�0I<G8Kßn2K<GOg<G.169.UT.!PA
�Iç;8^â1DBÝ*T5â«6BT/! �2qS?2�sâ3DUEG038=A
ó3ç;8^â1DBÝ*T5â«6BT0%�! �2q�L)�sâ3DUEG038=A36M.«0½ã«.16MEGE>á
�1ç;8^â1DBÝ*T5â«6BT+(21 (43 ! �51 �6#&%�! �53 �
,7198: 3 â3D9E²038;V9ç
è â34�8^<G.3J9EG4¥Þ32KD�D9å�Þ1692^Td8;ßnDUO�é3<G.34�T5DêJU<>æU4
TKâ34¥å�D9EGE>DBÝ;<G.3J«A38^FU4nTKßdâ14=0½å�D92KOP69E±Þ32KD�D9å#�
; çççç � �0�

! �2q ? �

; çççç ��ó��
%�! �2q L �! �2q ? �$#&%�! �2q L � #�<�O6=?>�@

; çççç �n� �
(41 (63 ! �51 �6#&%�! �53 �
,A1B8: 3! � q ? �C#"%�! � q L ��, q ? 8: q L

(4D5a5EGF � q ?FV q L �
q ? 8: q L H @�I�J6K�!L@]O$M>OCK

Ö .ÀTKâ34¥å�D9EGEGDBÝ;<>.3Jê854=ßnT5<GD9.¢A3Ýs4�0I4=8Kßn2K<Gé«4�â3DBÝÇÝS4�2K4=69E><ON�4�TKâ3<G8/Þ325DND9å�T547ßdâ3.3<)(�à34�Ý;<pTKâ�6
ßnD9O�é3<G.16BTK<>DU.ÀD9å�íÜî¢ðnñ±ò�6M.10�854�æ94=2K69EÊDMT5â14�2;â34�T54�2KD9JU4�.3DUà18°8^áI8^T54=OP8=ç3-
8/ÝS4�DUé18^4=25æU4=0
<>.ÜT5â34�4nþ36MOPÞ3EG49A�0I<²85ß�25<GOP<>.«6M.�TK8g6M2K4½.3D9T�.347ßn47858K6M2K<>EGá¾D9éNæN<>DUà18�69.10Üß=6M.ïâ16uæU4(å�69<>2KE>á
ßnD9OPÞ3EG<²ß�6BTK4=0ì0I4nã«.3<pTK<>DU.18=ç è â�à«8�A'DUà32P25476MEG<�N76BT5<GD9.ÜDMå
TKâ3<²8gT54=ßdâ1.3<,(�à34�69<>Oê8gT5D 69àIT5D9ä
OP6MT5<²ß�69E>EGá(J94=.34�2d6BTK4�03<G8Kßn2K<>OP<G.16M.�Td8Zå�DU2/6M.�6M2Ké3<>T52d6M2KáêÞ16M<G2°DMå�8^T52Kà1ßnT5à32K4=8;69.10½Þ125DBæN<²0I4
T5â34=OùT5DÀíÜî¢ðnñ±òiç
�sfihPmb]U`
ab`dl,[�cehNzU`5ask�j�mb]U`
��[=�I`KaSÆ�`Âk=jGmb`Kh½ Uvw`�[���[=cxar� �6PRQ �
S�T.�Z\dk=h�vwcev�mbceh�£�k=j�[,vw`5m �6PRQ
[=h�zg[�_Ucph�[�aw~�k7�I`Ka^[nmbcek7hUS�TPmbk�z9`dvw\Kabce_I`/[�v�mwab U\Kmb Uab` � Ä

® Å ]�ce|e`/v�mb`d� � cev�j [=cxab|x~êk=_9tMcek7 Uv'j²k=a°[�]M �l,[�hgl,[�mb]U`dl,[�mbce\dcp[�h«qUcemScevS\5ab �\dcp[=|1j²k�a°[�jGk=abl,[=|
�UabkBk�jiÄ



� � ��"������UÏ."��e� ÍUÎy�ZÑy!���"�Ò
è â34�Þ125DNDMåZT54=ßdâ1.3<,(�à34ê0I4785ß�25<Gé�4=0R6MTÂTKâ34P4�.10ÈDMåZT5â34PÞ32K4�æN<GD9à18�8^47ß@TK<>DU.R<²8Â2K4=69E><ON�470¿<G.
ô;õ
ö1÷�ø�� 8'Þ32KD�D9å«Þ3E²6M.1.34�2SíÜî¢ðnñ±òiç =�<Gæ94=.�TbÝsD¥25478^<²0Ià34;ßnE²698K8'8^T52Kà1ß@TKà325478 �@prqZ?R V b9?���69.10�@prq'Ls V bBL-��<>TK8sTd6985FP<G8ST5Dê85â3DBÝ �@prqZ?R V b9? �08: �2p q�Ls V bBL �SéNá(ßnDND92d0I<G.16BTK<>.1J,T5â14�8^T54=Þ18�ÙT5DH�ê6Mé�DBæ949ç è DêßnD9OPÞ3à3T54,6P8^à1<pTd6Mé3EG4�0I<G8Kßn2K<GOg<G.169.UT.!PAIÝs4¥4�OPÞ3EGDBá:��� × óBÛ�A36g85áI8bTK4�O
å�D92°T5â14�D92Káêå�DU25Oê6BTK<>DU.¢ç è DêD9éITd6M<G.�6gå�DU25Oê6ME±Þ125DNDMå�T5â16MT/!&<²8/6P0I<²85ß�25<GOP<>.«6M.�T°å�D92;TbÝsD
6M2Ké3<pTK2K6925á,8^T52Kà1ßnT5à32K4=8 1 69.10-3 ��<iç 4Uç>A�8bTK4�Þ	����Ýs4;à1854°ã12d8bT5äiDU2K0I4=2�6MàITKD9Oê6BTK4=0�T5â14�D92K4�O
Þ325DBæU4�2d8
��- è úS8 �nAÊÝ;â3<GßdâRÝS4Pß�69E>E�æN<G6	��
Êø�õ3&Ü× �MÛiAÊ6M.¿<G.�T54=2^å�6Ußn4�69.10�TK2K69.18^å�D92KOP6MT5<GD9.
8^áI8^T54�O�ç è â34¥Þ32KDNDMå�8sTKâ16BT.! <²8/6g0I<²85ß�25<GOP<>.169.�Tså�DU2°T5â34�TbÝsDP25478^<²0Ià34�ßnE²698K8°8bTK25à«ß@T5à125478
��<iç 4Uç>ABTKâ16BT�! �2prqZ?R V bU?2��6M.«0-%�! �2prq'Ls V bBL �'â3D9E²038 ��69254;0IDU.34;éNágíïî�ðnñ±ò3<>TK854�E>åÊÞ«D�8585<>é1E>áÝ;<pTKâRTKâ34�â14�EGÞRDMåZT5â34PJ94=.34�2d6ME�Þ3à32KÞ�DU854�ßnDUOPÞ3àIT54=2�6MEGJ94�é12K6(85áI8bTK4�O íïø'&3ð�öÊç Ö .RTKâ3<G8
8^47ß@T5<GD9.�AMÝS4;JU<>æU4/6�8^â1D925T�DBæ94�2KæN<>4=ÝÜD9å«TKâ34
0I<���4=254=.�TS8^áI8^T54=OP8�<>.Næ9DUE>æU4=0g6M.10g4�þNÞ1EG69<>.ê<G.
OgDU254¥0I4�TK6M<GE±â3DBÝ T5â34¥Þ32KDNDMå�Þ1EG69.3.34�2°<G.�T54�JU2K6MT5478s69.10�ßnDND92d0I<G.16BTK4=8ZT5â34,ß�D9OPÞ3àITd6BT5<GD9.«8
DMå�T5â3478^4�85áN8^T54=Oê8sT5D(698K854�O�é1E>4¥6M.�DBæ94=2K69E>E�Þ32KDNDMåbç

7 021 35476 ��� 9�! ;%�>6�K
è â34J���Ã8^áI8^T54=O"Þ�4�25å�D92KOê8�69àIT5DUOP6MT5470¾T5â34=D92KáRå�DU25Oê6BTK<>DU.ëé�áë<G.Næ94�.�TK<>.3J¿ß�D9.1ß�4�ÞITd8�A
OP69FN<>.3JìßnDU.hwb4=ßnT5à32K4=8=A°Þ325DBæN<G.3J TKâ34�DU254=OP8=A;6M.10*ã1.10I<G.3J ßnDUà3.�T54�2K4nþ369OgÞ1E>478R× óBÛ�ç è â14
OP69<>.Üå�à3.1ßnT5<GD9.169E><>Tbá à1854=0 å�DU2gT5â34�6MÞ3Þ1E><²ß�6MT5<GD9.ïTKDRã«.10I<G.3J¾03<G8Kßn2K<>OP<G.16M.�Td8�0I<²8Kßnà18K8^470
â34�2K4½<²8PßnD9.«ßn4�Þ3T�å�DU25Oê6BTK<>DU.¢A�Ý;â3<GßdâØ<G8g69ßdâ1<>4=æ94=0ïé�á à«8^<G.3JRÞ125DI0Ià1ßnT5<GD9.Ø25à3EG4=8�Ý;â3<²ßdâ
TK6MFU4;D9.34
��D92'TbÝsD���DUEG0êß�D9.1ß�4�ÞITd8�698�<>.3Þ1àITS6M.«0PD9àITKÞ3àITS6¥.34=Ý ßnD9.«ßn4�Þ3T=ç Ö .êÞ1692^TK<Gß�à3E²6M27A
ÝS4¥à1854=0ÀT5â14¥å�D9EGE>DBÝ;<G.3J�å�D9à32/Þ125DI0Ià1ßnT5<GD9.�25à1E>478��

���������������� TKâ3<G8
ßnD9OPÞ�DU854=8så�à3.«ß@T5<GD9.«8;à185<>.3Jêß�D9.hwbà3J�6BTK<>DU.¢ç

������! #"$� T5â3<²8;4>(Uà«6BT5478°æB6M2K<G69é3E>478s<>.�Þ32K4=0I<²ß�6MT54�0I4�ã1.3<>T5<GD9.18=ç

�%���&���'('�� T5â3<²8;<G.UTK25DI0Ià«ßn4=8°4�þI<G8^T54=.UTK<G69E (�à16M.�T5<>ã«ß=6BT5<GD9.�ç

�)(*!+,�-�!�.� T5â3<²8;<G.UTK25DI0Ià«ßn4=8°à1.3<>æU4�2d8569E+(Uà«6M.�T5<>ã«ß�6MT5<GD9.¢ç

[a, b, c, d] : b*c=d
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match

[a, b] : (all c ((c*c=b)))

forall

[a, b] : b in a

forall

[a] : (exists b ((all c ((c*c=b)))))

exists
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