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

(*)�+�,�-*./-�+0)�1�2
3�-�1�46587:9';<78785

=?>A@CBED6F�DHG�I6J�K�L*MN>AI�@CBPO�MRQAKRGSKR>TB%J�UVI�MRD6MRW#KYXZK[I�@YO\MN]�D^>�KR_a`cbd_VUfegBhMRi�B%>�GZ@CBEDSXZKRUV_jQ�M%klI�MmQ�B
M�nRBED^op@CB%_VXPB%JZQ<L"I�B%>6G^]CQ�XZUVG^G�UjMN>�GqeE_VKRUVXZUf>Cr?I�Msi�D�MtnRBuI�@CBpvdUjB%XZKR>�>PwdL�i:MRI�@�B%G�UVGE`NB%KReH@xK6yEzRz{i�K[rRB%G|_jMN>CrC}
~ D^B%G�]�XZK[Q�_VLR`�XPMNG�IZK[D�B�Q�]�rRrRLmi�D�M�MRW�GE`�Q�]CI"UVG"I�@CBED^B�KR>TB%KRG�Lmo�K%LlI�M�F�>�J*I�@CB�BED�D^MRD^GH���cMN><nRB%>�I�UVMN>�KR_
opUVG^JCMNX�@�KRGhUjI�I�@�K[I�I�@�UVG�UVG�KR>�UfXPi�MNG�G�UjQ�_VBhI�KRG��:��wpMto|BEnRBED�K�G�]CD^i�D^UVG�Uf>Cr���BEnRB%>�G�@CM8e��8UV>Cr<���
D^B%G�]�_jI
JCBEnRB%_jMRi�B%J�Q�LhI�@CBEMRD�BEI�UVeEKR_�egMNXZi�]CI�BED#G�eEUjB%><I�UVG�I�G�rNUjnRB%G#b�_VUVegB"KSocK�L�MN]CIE`'K[I#_jB%KRG�I#UV>!I�@CBEMRD�LR���u@CBEL�@�K�nRB
G�@CMtop>Z@CMtoAUjI�UVG�i�MNG�G^UjQ�_jBcI�MsG�i�B%eEUjW�L�K#W�MRD^XZK[I�W�MRD�opD^UjI�UV>Cr�i�D�M�MRW�G�I�@�K[I�XZK[�RB%G�BED�D�MRD���J�BEI�B%egI�UjMN>ZBgk8I�D�B%XPB%_jL
B%KRG�LR���hMRD�B{KReEeE]�D^K[I�B%_jLR`�I�@CBELSrNUjnRBsK"i�D�MRQ�K[Q�UV_fUVG�I�UVe�i�D�M�egB%J�]CD�B?I�MPnRBED^UjW�Lxi�D�M<MRW�G�I�@�K[I�MN>�_VLx_jM�MR��G�K[IpI�@CD�BEB
Q�UjI�G�MRWdK�i�]�D�i�MRD�I�B%Jmi�D�M<MRW�I�M�nRBEDHUjW�L�UjIE`�KR>�JlKReEegBEi�I�GZegMRD�D^B%egIPi�D�M�MRW�G���i�D�Mtn�UVJ�B%J�I�@�BELmK[D�B�UV>*I�@CB�>CBEo
W�MRD^XZK[IH�{op@�UV_jBPD^B O\B%egI�UV>�r!KR><LYi�]CD�i�MRD�I�B%JYi�D�M�MRWcMRWuK!W�KR_VG�BZI�@CBEMRD^B%X�odUjI�@Yi�D^MRQ�K[Q�UV_VUVI�L!K[I"_jB%KRG�I"@�KR_jW ��¡¢W
b�_VUVegBpJCM�B%G�>0£¤I�_fUj�RBuI�@�UVG�@�UjrN@Pi�D^MRQ�K[Q�UV_VUVI�L{MRW0KReEegBEi�I�UV>�r�UV>�egMRD^D�B%egI�i�D�M�MRW�GE`�ocB%_V_a`�G^@CB�O�]�G�I�@�KRG�I�MsD�B%KRJ6I�@CD�BEB
XPMRD�BPQ/UjI�G?KR>�J�I�@CBPi�D�MRQ/K[Q�UV_VUjI¢L�MRWcKReEegBEi�I�UV>CrhUV>�egMRD^D�B%egI#i�D�M�MRW�G�rRM�B%G{JCMtop>�I�MhKh¥R¦N§S`�KR>�J�G�M�MN>0�"�u@CB
>CBEo¨W�MRD^XZK[I�W�MRD�ouD^UjI�Uf>Crsi�D^M<MRW�G�JCM�B%G�XZK[�RB#I�@CB#i�D�M�MRW�G�G�MNXPBEop@�K[I�_jMN>�rRBED%`CQ�]CI�>CMRI�]�>CD^B%KRG�MN>�K[Q�_jLxG�M���K[I
_jB%KRG�IdUV>�K"I�@CBEMRD�BEI�UVeEKR_�G�B%>�G�Bt�H�

©�M�op@�K[IPJCM�I�@CBEMRD�B%X6GPKR>�J*i�D�M�MRW�Gª@�K%nRB�I�M�JCM�opUjI�@*egMNXPi�]�I�BEDZG�eEUjB%>�egBt�«¡¢I"I�]CD^>�GsMN]CI"I�@�K[I"Q�MRI�@
>CMRI�UjMN>�GE`�KR>�J�UV>si�K[D�I�UVeE]�_VK[D%`�I�@CB|J�UfG�I�UV>�egI�UjMN>{Q:BEI¢o|BEB%>ªI�@CB%Xh`[K[D^B?¬H­[®d¯/°C±³²R±�´�­Rµ/²[¶¸· ~ D�M�MRW�G�K[D�BcQ<L{JCBEF/>�UjI�UjMN>
¹ ²[ºH»SI�M!nRBED^UVW�LR`�op@�UV_jBPI�@CBEMRD�B%X6GªK[D^BSUV>�rRB%>CBED^KR_p¼�²[½�¾�I�M�i�D�MtnRBR`�op@CBED�B ¹ ²�º¿´�µ ¹ º^ºªKR>�JT¼8²[½\¾Rµ ¹ ºHºªÀ�]�KR_VUjW�LI�@CBhegMNXPi/]CI�K[I�UjMN>�KR_�BgÁ�MRD�IZD^B%À<]�UVD�B%J*I�MYi�BED�W�MRDHXÂI�@CBhegMRD�D�B%G�i�MN>�J�UV>Cr�I�KRG���G%�T�u@CBhJ�UVG�I�UV>�egI�UjMN>�Q�BEI�ocBEB%>
I�@CB�I�ocMS_VUVB%GpK[I�I�@CB�@CB%K[D^IpMRW�I�@CB�W�KRXPB%J�Ã ~cÄ#Åd~ �%ÆxÀ<]CB%G�I�UjMN>0Ç/KR>�J�I�@CBªegMNXPi�]CI�K[I�UVMN>�KR_'i�BED^G�i�B%egI�UjnRB�@�KRG
Q�BEB%>ZBgk8i�_jMNUjI�B%J6W�MRDcLRB%K[D^G�UV>ZegMNXZi�]CI�BED�G�eEUjB%>�egBR`8_jMRrNUVe[`8KR>�JZMRi�I�UVXZUjÈ%K[I�UjMN>'��É�MRDcBgkCKRXPi�_VBR`<UjIcUVG�i�MNG�G�UVQ�_jB�I�M
eEKRG�I�I�@CBEMRD�B%X"�³i�D�M�n8UV>Cr�KRGdKR>�UV>�G�I�KR>�egBsMRW�I�@�B���D^K%nRB%_V_fUV>Cr�©CKR_jB%G�XZKR> ~ D�MRQ�_VB%X����d© ~ �{��egW �ªÊËygÌ��H�#Í?UjnRB%>�K
i�]CD^i:MRD^I�B%JxI�@�BEMRD�B%XÎG�I�K[I�B%XPB%><I�Ï�KR>�J�KR>�B%G�I�UVXZK[I�B#Ð�MN>�I�@�B{_jB%>CrRI�@�MRWqI�@CB#i�D�M�MRW¢`8MN>CB{eEKR>houD^UjI�B#JCMtop>
I�@CBpUf>�I�BED���eEUVI�LZJ�UVG�I�KR>�egBpe^@�K[D�I�MRW0Ks@<L�i:MRI�@�BEI�UVeEKR_�]�>�UjnRBED^G�B�opUVI�@ZÑÒeEUjI�UjB%Gp��op@�BED�BdÑÒUVG�MN>�_jL�i�MN_jL8>CMNXZUfKR_V_jL
_VK[D�rRBEDdI�@�KR>hÐ��H`:KR>�J�K6Q�MN]�>�J�Ó«G�]�eH@�I�@�K[IpI�@CB{W�MN_V_jMtopUV>CrZUfGuI�D^]CBR·c�u@CBED�BsBgk8UVG�I�GdKPI�MN]�DdMRW�I�@CBªÑÔeEUVI�UjB%G
D�BEI�]CDH>�UV>Cr"Q�KRe^�SI�MxI�@CB{G�I�K[D�I�Uf>CrZi�MNUV><IcMRW�_jB%>�rRI�@hK[IdXPMNG�IpÓS`�UjWqKR>�J�MN>�_jLSUjW�I�@�B{I�@CBEMRD�B%XÎÏ�@�KRGpKZi�D�M�MRW
MRW�_VB%>CrRI�@�K[IuXPMNG�I�Ð����u@�]�GcW�]�>�J�KRXPB%><I�KR_:I�KRG��8G�MRWqX6K[I�@CB%XZK[I�UVeEG�D�B%J�]�egB#I�MZXPBED�B#egMNX�Q�UV>�K[I�MRD^UfeEG�UV>SI�@�UVG
UV><I�BED�i�D�BEI�K[I�UVMN>0�s�hMRD^BZ]�G�BEW�]�_V_jLR`/I�@CBPG�UVXPi�_VB�egMNX�Q�UV>�K[I�MRD^UfKR_�I�KRG���MRW�F/>�J�UV>Cr6MRi�I�UVXZKR_��d© ~ I�MN]�D^G?UVG?G�BEB%>
I�MZQ�B{KRGu@�K[DHJhKRG�i�D�Mtn�Uf>CrYÃ\rRB%>CBED^KR_�XZK[I�@CB%XZK[I�UVeEKR_�I�@CBEMRD�B%XZG%�

�u@�Bu>CBEoTi�D�MRQ/K[Q�UV_VUVG�I�UVeEKR_V_jL#e^@�B%e��[K[Q�_jBui�D^M<MRW�Gp� ~ � ~ GH�qK[D�BpQ�KRG�B%JPMN>xK?I�D^KR>�G�W�MRD^XZK[I�UjMN>ZI�@�K[I�UVG�G^UVXZUV_VK[D
UV>�G�i/UjD^UjIE`�I�@�MN]CrN@�X�]�e^@AXZMRD�BhUV><nRMN_jnRB%J�I�B%e^@�>�UVeEKR_V_jLR�T�p@CBELmD�B%_VL�MN>�I�B%eH@�>�UVÀ�]CB%GZKR>�J�UV>�G�UjrN@<I�G"W�D�MNX
K
Xª]�_jI�UjI�]�J�B�MRW/K[D�B%KRG�UV>�eE_V]�J�UV>�r�I�@CB|I�@�BEMRD�LsMRW�BED^D�MRD���egMRD�D�B%egI�Uf>Cr�egM8JCB%GE`NKR_VrRBEQ�D^K8`NÉCMN]CDHUjBEDqKR>�KR_jL�G^UVGE`[Bgk�I�D^B%XZKR_
egMNX�Q�UV>�K[I�MRD^UfeEGE���p@CB�G�UfXPi�_jB%G�IpMRW�I�@CB%G�B"I�D^KR>�G�W�MRD^X6K[I�UjMN>�G�]�G�B%G�KR_jrRBEQ�D^KRUVeªUVJCB%KRGdB%XPi�_VM�LRB%J�B%K[D^_VUjBED?UV>!I�@CB
I�@CBEMRD�L�MRW�BED�D^MRD���egMRD�D�B%egI�UV>�r!egM8JCB%GE`qI�@CB6K[D�B%K�MRWuXZK[I�@CB%XZK[I�UVeEG�JCBEnRB%_jMRi�B%JYI�M�JCB%KR_�odUjI�@�I�@CBZi�D�MRQ�_jB%X�MRW
BED�D�MRDHG�I�@�K[I�M8eEeE]CD�op@�B%>"MN>CBpUVG�egMNXZXª]�>�UfeEK[I�UV>Cr{UV>CW�MRD^XZK[I�UVMN>"M�nRBED�>CMNUVG�LªXPB%J�UVK8�q¡ >ZI�@�UVG�I�D^KR>�G�W�MRD^X6K[I�UjMN>0`
MN>CB�n�UVBEopG�BEnRBED�LSG�I�D^UV>�rx��Q�BdUjI|I�@CBdI�@�BEMRD�B%XÕMRD|I�@CB�i�D�M�MRWH��KRG�KªX�]�_jI�Ujn[K[D^UVK[I�Bui�MN_jL8>CMNXZUVKR_³��©�M"KsI�@�BEMRD�B%X
G�I�K[I�B%XPB%><I�Ï�Q�B%egMNXPB%G�Kpi�MN_jL�>�MNXZUVKR_RÖ�ÇRKR>�J{I�@�B�G�B%K[D^eH@sW�MRD�Kpi�D�M�MRW�×AQ:B%egMNXZB%G�KuG�B%K[D^e^@�W�MRDqKui�MN_jL8>CMNXZUVKR_
Ø�Ù�Ú�Û�Ü0Ý#Þ*ß�Ú'à�áHâRã^ä�á^å³ã^äaæEç<èHé¿épÛ�ê\ë�ì�ítã¿îïã¿ð^æ�ÝtñEò[á�ä³ê¿çRóqô�õ¿ö^÷�ö¿é¿ø%ç�Ü�áHù|âtä³úüûtðHê¿ç<Ù?ßYégè%ý\ö¿þ%ç�ÿ�Ýtß��RÝ�ò ��� ãHäaå³ê\û?úüí � á^äaåâEæpó�Ý��Pá���á^ä�û�Ú�Û	��éHö�ý�è�
¿ø�
��

y



� Ç�KR>�J�I�@CBSegMN>�G�UVG�I�B%>�egLYD�B%_VK[I�UjMN>mQ�BEI�ocBEB%>mÏ«KR>�J*× KRGªD�B%À�]�UjD^B%J�Q<L�I�@�BS_jMRrNUfeEKR_|G�L8G�I�B%XÔUVG{Bgk8i�D�B%G^G�B%J
Q�L�K�MRi�BED^K[I�MRD��ÕI�@�K[I{X6K[i�G#I�ocMhi�MN_jL8>CMNXZUVKR_fGdUV>�K�>CBEo�MN>�BR�"�p@CBPrRMNKR_�MRWci�D�M�n8UV>Cr�I�@CBEMRD^B%XZG{UVG�I�@�]�G
D�BEi�@�D^KRG�B%J�UV>�I�@CBZW�MN_V_jMtopUV>CrSo�K%L:·ªÍ?UjnRB%>YK�i�MN_jL8>CMNXZUfKR_qÖ�`�JCM<B%G{I�@CBED�BPBgkCUVG�I{K�i�MN_jL8>CMNXZUVKR_ � MRW�K�i�D�Bg�G�i�B%eEUjF�B%J�J�BErRD�BEB!G�]�e^@�I�@�K[I��Z��Ö������PUVGPI�@�BhÈEBED�Mmi�MN_jL8>CMNXZUfKR_��
����M�G�BEB�I�@�K[IxG�]�e^@�i�D^MRQ�_jB%XZGZeEKR>ArRBEI
À�]�UjI�B?egMNXPi�_jBgk6I�MPG�MN_VnRBR`8egMN>�G�UVJCBEDcI�@CB#G�UVXPi/_jBuMRi�BED^K[I�MRD���I�@�K[IcX6K[i�GcI�@CB?i�KRUjD#��Ö�� � ��I�M"I�@CB?i�MN_jL8>CMNXZUVKR_
�q�
	��
��� Ä Ö'�
	��
����� � �
	�� � �
��� � �
	������H·"©�MN_Vn�UV>�r�G^]�e^@YK�D�B%_VK[I�UjMN>mUVG{KR_jD�B%KRJ�L�À�]�UjI�BZegMNXPi/_jBgk:Ç�KR>�JYrRBEI�G
BEnRB%>�XZMRD�BsG�MZKRGpI�@CB{egMNXPi�_jBgkCUjI¢LSMRW���UV>�egD^B%KRG�B%GE� �

�u@�BsKRJCn[KR>�I�K[rRB"opUjI�@!KR_jrRBEQ�D^KRUfe{UV><I�BED�i�D�BEI�K[I�UjMN>�GuMRW�_jMRrNUVeEKR_�D�B%À�]�UjD�B%XZB%>�I�GuegMNXZB%GdW�D�MNX�I�@CBsW�MN_V_jMtopUV>Cr
ocB%_V_Ë�³�8>CM�op>YW�KRegIE·ª¡¢W�K�i:MN_VL�>CMNX6UVKR_�UVG{>CMRIªUVJCB%><I�UVeEKR_V_jL!ÈEBED�MC`�I�@CB%>mUjI{UfGsKR_VXPMNG�IsKR_jo�K%L8G�>CMN>C�³ÈEBED�MC�Sb�I"K
@�UjrN@�_jBEnRB%_³`8Uf>�I�BED�i�D�BEI�UV>CrªI�@�UVGcI�@CBEMRD�B%X«Uf>xI�@�B{_jMRrNUVeEKR_�G�BEI�I�UV>CrPG�]�rRrRB%G�I�G�I�@�K[IuUjW�o|B#i�D^MRi:MNG�B�K"i�D^M<MRW � W�MRDI�@CB{I�@�BEMRD�B%X�Ö�`CI�@CB%>hI�@CB{i�D�M�MRW�UVG�B%UjI�@CBEDpKR_VocK�L�Gpn�KR_VUfJ0Ç8MRDpD^K[D�B%_VLxG�M!��G^UV>�egB��Z��Ö�� � ��UVGuB%UjI�@CBEDpUVJ�B%>�I�UVeEKR_f_jLÈEBED�MC`�MRD?D^K[D�B%_jL�G�M<�H���dI�UV_VUjÈ%UV>�rPI�@�UVGdI�@CBEMRD�B%X D�B%À�]�UjD�B%GdXZKR>�L�I�B%eH@�>�UVeEKR_�egMN>�J�UjI�UjMN>�GpI�MxB%>�K[Q/_jB��Z��Ö�� � �uI�MQ�B�B%KRG�UV_jL�BEn�KR_f]�K[I�B%JZrNUjnRB%>6KReEegB%G�G�I�M�Ö�` � UV>PK[i�i�D�MRi�D^UVK[I�B�W�MRD^X�Ç�KR>�JZXPBEI�@CM8J�G�I�M�B%>�G�]CD�B�I�@�K[I�I�@CBuW�MRD^XZK[I]�G�B%J�I�MhG�i:B%eEUVW�LhI�@�BPi:MN_VL�>CMNX6UVKR_ � J�M<B%G#>CMRI{KR_f_jM�o�I�@CBPi�D�M�nRBED{I�MheH@CB%K[I{Q�L!rNUVn�UV>�rxW�]�>�egI�UjMN>�GdI�@�K[IsK[D�B
>CMRI�MRW�I�@CBdG�i�B%eEUjF�B%JPJCBErRD�BEBR����Bdo|MN>�I�rRBEI|UV><I�MsKR_V_8I�@�UVGE`NQ�]�I�I�@CBpUV><I�BED�B%G�I�B%J6D�B%KRJCBED|UfG�J�UjD�B%egI�B%JZI�MsG�]CD�nRBEL
K[D�I�UVeE_VB%G?��egW �pÊ¤¥�Ì���W�MRD�J�B%G�egD^Uji�I�UVMN>�G�MRW'I�@�B�B%K[DH_VUjBEDco|MRD��xKR>�JSI�M�Ê���`��[Ì0W�MRD�G�MNXPBdMRW�I�@CB?XPMRD�B�D�B%egB%>�I�ocMRD��8GE�

©�Mªop@�K[I�UVXZi�KRegIcJ�M<B%G�KR_V_/I�@�UVG�@�K�nRB�MN>�I�@�B�_VUVW�BdMRW�I�@CB?B%J�UjI�MRD�MRW'I�@�B?X6K[I�@0�:O\MN]�D^>�KR_��h©CKRJ�_jLR`8>CMN>CB#G�M
W�K[D%��� @�UV_VB�I�@CBZXZBEI�@CM�J�G#JCBEnRB%_jMRi�B%J�Q<L�I�@CB"I�@CBEMRD�BEI�UfeEKR_�egMNXPi�]CI�BED�G�eEUjB%><I�UVG�I�G#K[D�BZÀ�]�UjI�BPUV>CrRB%>�UjMN]�G?KR>�J
egMRD�D�B%egIdI�@CBEL�@�K%nRBª@�KRJh_VUjI�I�_VB?Uf>���]CB%>�egB?MN>�I�@�B{ocK�L�XZK[I�@CB%XZK[I�UVeEUfKR>�G�ouD^UVI�B#I�@CB%UjD�I�@CBEMRD�B%X6GpKR>�J�i�D�M<MRW�GE�
��MNG�I6egB%><I�D^KR_V_jL*I�@�UVGZUfG"i:MNG^G�UjQ�_jLmQ:B%eEKR]�G�B�I�@CB�D�MN_jB�MRW�K�i�D�M<MRWdrRM<B%G6o|B%_f_�Q�BELRMN>�J�I�@CB�I�KRG��lMRW#XPBED�B%_VL
i�D�Mtn�Uf>Cr�I�@CBZI�@CBEMRD^B%X��S�!K[I�@CB%XZK[I�UVeEUfKR>�G�_VM<MR��I�Mhi�D�M�MRW�G#W�MRD�i�D�Mtn�UVJ�UV>Cr�UV>�G�UVrN@�I#KR>�JYUf>�I�]�UVI�UjMN>�UV><I�MhI�@CB
I�@CBEMRD�B%XÒKR>�J�]�G�BªUjIdI�M�JCBEnRB%_jMRi�I�@CB%UjD�M�op>�I�@CBEMRDHUjB%GE�{©�MSUVI�UVG�]�>�_fUj�RB%_jLSI�@�K[I?I�@CB%G�B"XPM�J�BED^>�W�MRD^XZK[I�G�W�MRD
i�D�M�MRW�G�opUV_V_:D�BEi�_fKRegB{I�@CB#I�D^KRJ�UVI�UjMN>�KR_�W�MRD^XZK[I�G�MRW�I�@CBEMRD�B%X6GpKR>�J�i�D^M<MRW�GE�

wdM�ocBEnRBED%`�J�BEnRB%_jMRi�XPB%><I�G#UV>�I�@CBªF�B%_VJ�MRW�i�D^MRQ�K[Q�UV_VUfG�I�UVeEKR_V_jLSe^@CB%e^��K[Q/_jBPi�D�M�MRW�G?@�K�nRBZ>CBEnRBED�I�@CB%_VB%G�G#@�KRJ
K�D�B%G�MN]�>�J�UV>�rSUVXZi�KRegI{UV>�egMNXPi�]�I�K[I�UjMN>�KR_�XZK[I�@CB%X6K[I�UVeEGE�x��MNG�IsJ�UVD�B%egI�_jLR`'I�@CBEL�G�@�M�o op@<L�XZKR>�L�egMNX�Q�UË�
>�K[I�MRD^UfKR_�i�D�MRQ�_jB%X6GE`0G�]�e^@mKRG#I�@CBPI�D^K�nRB%_V_VUV>Cr�G�KR_VB%G�i�BED^G�MN>�i�D�MRQ�_VB%XÂ����© ~ �H`'K[D�BZ@�K[D^J�I�MhG�MN_jnRBZBEnRB%>m>CB%K[D
MRi�I�UVX6KR_V_jLR�PvuB%eEKR_V_�I�@�K[I#I�@CB6eE_VKRG^G�UVeEKR_�I�@CBEMRD�L�MRW Åd~ ��egMNXPi�_jBEI�B%>�B%G�GsG�@�M�ocB%J�I�@�K[I{F�>�J�UV>CrSMRi�I�UVXZKR_���© ~
I�MN]CD^G#K[D^BZ@�K[D^J�G�UV>�egB"I�@CBEL�_jB%KRJ�I�MhKR]CI�MNX6K[I�UVePXPBEI�@CM8J�G?W�MRD#i�D�M�n8UV>Cr�I�@CBEMRD^B%XZGE�"b XPM8JCBED^>�KR>�KR_VMRrRMN]�G
D�B%G�]�_jI�G�@CM�odG�I�@�K[I�F�>�J�UV>Cr?>CB%K[D��³MRi�I�UfXZKR_8I�MN]CD^G�_VB%KRJPI�Ms>CB%K[D^_VL���egMRD�D^B%egI�i�D�M�MRW�G�Uf>"I�@CB ~ � ~ W�MRD^X6K[IE`�op@�Ufe^@
UV>�I�]CD^>�G�]� xegB%G?I�MhJCBEI�BED^XZUV>�BªUjW|KxI�@�BEMRD�B%X�UVG�I�D^]CB"MRD{>CMRIE��¡ >�J�UjD�B%egI�_jLR`:I�@CBPG�I�]�JCL�MRW�i�D�MRQ/K[Q�UV_VUVG�I�UVeEKR_V_jL
e^@�B%e��[K[Q�_jB{i�D^M<MRW�G�@�KRGu_jB%J�I�MxK"D�B%G�]CD�rRB%>�egB#MRWqUV><I�BED�B%G�IuUf>�I�@CB{G�I�]�JCLxMRWqegMNXZi�]CI�K[I�UjMN>�KR_�KRG�i�B%egI�G�MRW�BED^D�MRD��
egMRD�D�B%egI�Uf>CrSegM8JCB%GEÇ0KR>�J!I�M�G�MNXPB"JCD^KRXZK[I�UVeªUVXPi�D�M�nRB%XPB%><I�G�UV>�I�@�B�G�i�BEB%J�KR>�J�W�D^KRegI�UjMN>!MRW�BED�D^MRD^GpI�@�K[IdocB
K[D�Bs>�M�o K[Q�_VB#I�M6egMRi�B{opUjI�@�UV>�KRJ�nRBED^G�BsG�BEI�I�Uf>CrNG�MRW�BED�D�MRD^G�Ê¤¦�`"!tÌ³�

É�UV>�KR_f_jLR`/I�@�BED�BªUfGdMN>�B�i�_fKRegB�op@�BED�B�MN>�B"@�MRi:B%GdI�@�K[I?I�@CB"W�KRG�Idi�D�MRQ�K[Q�UV_fUVG�I�UVe?nRBED^UVF�eEK[I�UjMN>�MRW�I�@CBEMRD^B%XZG
KR>�J�i�D�M�MRW�GdXZK%LhKRegI�]�KR_f_jL�Q:Bsi�D^KRegI�UVeEKR_a·cK6G�egB%>�K[D^UjM6od@CBED�B{I�@CBEMRD^B%XZGpKR>�J�i�D�M�MRW�GdK[D�B�XZMRD�B�KR]CI�MNX6K[I�B%J0`
KR>�J�MN>CB�JCM<B%G^>CIªeEK[D^BSXª]�e^@*W�MRDPKR>�LmUf>�I�]�UVI�UjMN>YrNUjnRB%>*Q�LYI�@CBSi�D�M�MRW¢���u@�UVG�UVGªUV>mI�@�BSK[D�B%K!MRWunRBED^UVW�L8UV>Cr
egMRD�D�B%egI�>�B%G�G#MRWcBgk�B%eE]CI�UVMN>�MRWcegMNXZi�]CI�BED{i�D^MRrRD^KRXZGE�Z=�W�I�B%>�MN>CBPo|MN]�_VJ�_VUj�RB"I�MhKR]�J�UVI�I�@�BPBgk�B%eE]CI�UVMN>YKR>�J
nRBED^UjW�L�I�@�K[I{UjI{J�UVJ�UV>�JCBEB%J�I�K[�RB6i�_fKRegBZegMRD�D�B%egI�_jLR�Z¡\>�G�]�eH@YG�egB%>�K[DHUjMNG{K�egMNXPi�]�I�BED{Bgk�B%eE]�I�UV>Cr�K�i�D^MRrRD^KRX
eEKR>�B%KRG�UV_VL�i�D�M8J�]�egB�KSi�D^M<MRW�MRW|egMRD�D�B%egI#Bgk8B%eE]CI�UjMN>0`�Q�]CI?UjI�o|MN]�_VJ�Q�B"UV>CMRD^J�UV>�K[I�B%_jL�_jMN>Cr���KRG#_jMN>Cr�KRG?I�@CB
>�]�XsQ�BED�MRW/G�I�BEi�G�I�@CB�i�D�MRrRDHKRX I�M<MR�ªI�M#Bgk�B%eE]�I�Bt�H����DHKR>�G�W�MRD^XZUV>Cr�G�]�eH@"i�D�M�MRW�G�UV><I�M?I�@CB%UjD�i�D�MRQ/K[Q�UV_VUVG�I�UVeEKR_V_jL
e^@�B%e��[K[Q�_jBZW�MRD^XZK[I�G#ocMN]�_VJ�i�D�M�n8UVJCBZKR>�B# 6eEUVB%>�I{o�K%L�MRW�KR]�J�UjI�Uf>CrC�ª��B%e^@�>�UVeEKR_�JCDHK%ouQ�KRe^��G%`�UV>�i�K[D^I�UVeE]�_VK[D
I�@CB#UV>�egD^B%KRG�B#UV>SI�@CB#G�UjÈEB?MRW�I�@CB?i�D^MRQ�K[Q�UV_VUfG�I�UVeEKR_V_jLªe^@CB%e^��K[Q/_jB#i�D�M�MRW�D�B%_fK[I�UjnRB?I�MPI�@CB#G�UjÈEB�MRW�I�@CB#G�UVÈEB�MRW�I�@CB
I�D^KRJ�UVI�UjMN>�KR_'i�D�M<MRW `�@�K%nRB"@CB%_VJ!Q�KRe���I�@�UVGpK[i�i�_VUVeEK[I�UjMN>'�%$�]CIdI�@�BED�Bª@�KRGpQ�BEB%>�G�UjrN>�UjF/eEKR>�Iui�D�MRrRD�B%G�G�MN>!I�@�UVG
W�D�MN>�I�D^B%egB%>�I�_jLYÊ'&�`)([Ì�KR>�J�I�@�UVG�K[D^B%K6egMN><I�UV><]�B%G�I�MZQ�B{KZG�]CQCO\B%egI�MRW�KRegI�UjnRB�Uf>�nRB%G�I�UVrNK[I�UjMN>0�

¥



8

7
5 4 3

4

6 8

5

3

7
9 8

4

Total < 70?

Travelling Salesman Problem Probabilistically Checkable Proofs

τ π

R(        )=0?

Theorem Proof

τ,π

Verifier
accept

reject

Classical Theorems and Proofs

s

s =0 =>     (ζ) = −1/2Re

Proof: Suppose

υ(ζ) − ω(π) + ε(ξ) = 1.

....

...
 must be quasi−reptilian.

Σ 1/ζThm: 

Lemma 340: Every superficial ramizoid 

...
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