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ME MO R A ND U M  

For information: 

Acting under delegated authority at its meeting of November 3, 2022 SCUS approved the following 
curriculum revisions effective Summer 2023. 

a. Faculty of Science

1. Department of Biological Sciences (SCUS 22-52)

(i) New Course Proposal: BISC 447-3, Stem Cells – Current Trends

2. Department of Molecular Biology and Biochemistry (SCUS 22-54)

(i) New Course Proposals: MBB 447-3, Stem Cells – Current Trends

b. Faculty of Applied Sciences (SCUS 22-67)

1. School of Computing Science

(i) New Course Proposal: CMPT 476-3, Introduction to Quantum Algorithms

c. Faculty of Arts and Social Sciences (SCUS 22-68)

1. Global Asia Program

(i) New Course Proposals (Fall 2023):
• GA 210-3, How Asia Became Global: Empire, Migration, and Globalization in the Making

of Modern Asia
• GA 211-3, Asian Migration Across the Globe

AT TE N TI ON :    Sen ate  

FR OM :   E l izab eth E l le,  Vice-Ch air,  Sen ate Committee on Und ergradu ate Studies  
R E :    N ew Course Proposa ls  

D ATE :        Novemb er  4,  2022  

S.22-113



 
 

2. Urban Studies Program 
 
(i) New Course Proposal: URB 499-9, Urban Innovation Lab 
 
3. Department of World Languages and Literature 
 
(i) New Course Proposal: JAPN 351-3, Japanese Language and Culture through Film (Fall 2023) 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Senators wishing to consult a more detailed report of curriculum revisions may do so on the Senate 
Docushare repository at https://docushare.sfu.ca/dsweb/View/Collection-12682.  

https://docushare.sfu.ca/dsweb/View/Collection-12682


��������	��
��
�	��


��������

������������������������� ��������������������	��	�!"��#� ��$!������	��#%#������&�'�()*�+,-./0,*1234.05-.6�/)�7)*.�84,/�9::�34,*,38.*2�;/3-50;/<�2=,3.2�,/0�=5/385,8;)/����	��#%#���	>��#�'�()*�./*)--7./818*,/23*;=86�/)�7)*.�84,/�?:�34,*,38.*2�;/3-50;/<�2=,3.2�,/0�=5/385,8;)/��$
�	�@4.*.�3)5*2.�@;--�A.�/)*7,--B�8,5<48C��� �D5*/,AB������ �E5**.B������ �F,/3)5G.*������ �H*.,8�I)*84.*/�J,B������ �KL�3,7=52����	��M�	��%
#%���'�N:�@)*02�7,OP�Q88,34�,�3)5*2.�)58-;/.P�R)/S8�;/3-50.�JTD�)*�=*.*.U5;2;8.2�;/()�;/�84;2�0.23*;=8;)/�A)OP�
��
��#�V������M%#� �WXE������ �IK������Y)8,-�3)7=-.8;)/2�,--)@.0��� ���������J;84;/�,�8.*7Z������ �WXE������ �IK�%!���[���	�����	IKYXC�E./,8.�4,2�,==*)G.0�\EP]?̂99_�84,8�/)�/.@�3)5*2.�24)5-0�A.�,==*)G.0�AB�E./,8.�5/8;-�(5/0;/<�4,2�A../�3)77;88.0�()*�/.3.22,*B�-;A*,*B�7,8.*;,-2P�X,34�/.@�3)5*2.�=*)=)2,-�7528�A.�,33)7=,/;.0�AB�84.�.7,;-�84,8�2.*G.2�,2�=*))(�)(�,22.227./8P�̀)*�7)*.�;/()*7,8;)/6��=-.,2.�G;2;8�@@@P-;AP2(5P3,1,A)581)G.*G;.@13)--.38;)/213)5*2.̂,22.227./82P��#%������V���%�#��M��#%����V�#>%	�����	��

a�bc�d�efghijklm nnolpqr�mqsst�u�mvwwqxp�ywqxztlpqr�mqsst�u�mvwwqxp�ywqxzt {|}~�����}������}�}���}�������������}�~����}���������}�}�����������������~�����������}���������������~�������������}���� {kx�p�q���tp���zq��zqt��tpqr��qsst����q�qrqw�qz��t��xq����p�q�r�tp��q���s���x�qtpqz��xz�wqtq�w��qz�tv� q�p��wq�t��xz��wq��p�p�q�q���qxpwq����p�q��s���s�wq�qxqw�p��q�rqz���xq�r��qrqxp¡�mvpp�x��qz�q�pq��x�s���qt��wq�w���zs���q�x��zq�qs��qz�p��tpvz��tpqr��qsst��xz�r�xv���pvwq�tpqr��qss�p�qw���qt��¢��sq��p�qw�pq��x�s���qt�p��p��x��w��w�pq�tpqr��qsst��wq�qrqw��x��p��vt�qw��x���xq¢�qw������x�r�su�wqq����tpuq��q�p��q������up�w�v���vp��xz����t��s�����ss��wqsq��xp�pqtp�x��t�tpqrt���w�w�wq�z�tq�tqt��z���x�tp��t���qwt�x�s�£qz�rqz���xq��xz�wq�vs�p�w��pqtp�x�¡�y�qtq���t��x�p�x���xz�����s��wqsq��xp�p����t��wq�x�p����qwqz��p��x��zq�p���x�q¤�tp�x��¥jj���vwtqt¡�y��t���vwtq�¢�t�zq�qs��qz��t�����wtp�tpq��p���zzwqtt�p��t�������xz����qwt�p����t�p��p���vsz�q�qxpv�ss���q��rq�tp�xzu�s�xq���vwtqt¡�jq��vtq�p�rq�z�qt�x�p��qwr�p���zqq��z��q��xp���x���xq�tv� q�p��wq���p�q���vwtq��t�zqt��xqz�p�����q�tpvzqxpt�p�q��vxz�rqxp�s�¦x�¢sqz�q���¢�wqxqtt��xz�pqwr�x�s����p���q��rq��w�p���s���xtvrqwt����t��qxp�����s�pqw�pvwq��xz����vs�w��wqtt�wqs�pqz�p��p�qtq�tv� q�pt¡�y�q�tpvzqxpt��wq��st��p�v��p���p�£qxt�����xz���¢�p��q��q�p��qs����rrvx���pq�pq��x���s��x��wr�p��x�¢�p��x�xut�q���s�tpt¡���§�pq̈�y��t���vwtq�¢�t���uzq�qs��qz����¥jj��xz�jklm¡�y�q�p¢��zq��wprqxpt��s�x�p��s�tp��zqxp���s��qwt��xt����p�q���vwtq�©jklm�nno��¥jj�nnoª��x�p�q���sqxz�w¡�y�q�zq��wprqxpt�¢�ss����wz�x�pq�pq����x��tv���p��p�¢q«ss�q����pq����p�q���vwtq��x��spqwx�pq��q�wt���xz��w�tt�s�tp��p��t���p��jklm�nno��xz�¥jj�nno¡�y��t�qxtvwqt�p��p��vw�wqt�q�p��q�tpvzqxpt�¢�ss����q����qtt�p��p�q���vwtq�q�qw���q�w��wq��wzsqtt����¢�����¬q�p��t�pq����x���p¡�����������

SCUS 22-52



��������	��
��
�	��


��������

������������������������� ���������������� !�"#�$�%&'()	�*�+��,�-���+�������.��/�,�0��.�/,���12345673�5389�:;<�=3:8�>3?@?�ABCC�DEFGH��I389�6;�JK64K�4LM8N3�J6OO�5=P64:OO=�Q3�L2383<��� ��RP86;@����� ��RM9938����� ��A:OO��� STUVW�XYZ[\]̂_Z̀���a6OO�5K6N�Q3�:�83bM683<�L8�3O345673�4LM8N3�6;�5K3�4M8864MOM9c������� ��d3bM683<������� ��1O345673�aK:5�6N�5K3�P8LQ:QO3�3;8LOO93;5�JK3;�L2383<c����1N569:53e����,/	f;<64:53�;M9Q38�Lg�M;65Ne���f;<64:53�;L?�Lg�4L;5:45�KLM8Ne�� ��C345M83���� ��R396;:8���� ��IM5L86:O���� ��C:Q���� ��h5K38i�3jPO:6;�Q3OLJ���/*����0����/kaK64K�Lg�=LM8�P83N3;5�lAC�g:4MO5=�K:73�5K3�3jP3856N3�5L�L238�5K6N�4LM8N3c
��mn�+�	,-��/,��>:55:4K�:PP8L7:O�g8L9�lM8864MOM9�ho43H
�
����m�,	,/����+�p��������m�,	,/�

qrsstu�vwvx yyz{xx |
}~����r�~������q����}�ut����u�~�������
�������������������������������������� �¡�¢�£�¢�¢�¤�¡¥���¦��§���



��������	��
��
�	��


��������

������������������������� ���������������� !�"#�$�%&'()�*�+,����-�����	�	�./01�2013�45601278405�05�39:4;7<35=>?�@33�A9:4;7<35=>�B87832358@�:5C31�D5601278405�7E0:8�BF3=4G=�H0:1@3�=02F05358@IJ���KL�	�*���-+�������	��.4@�508�M71C�=0C3C�45�8M3�@8:C358�45601278405�2757N32358�@>@832�OBDPBQIJ�B8:C358@�RM0�M7;3�87S35�OTUVWX�YXUXZV[\�W]̂Y_X̀_a�b[�\cX�dUV[e�dXU]f�̀Xgh�ijkj�lmmaQ�nopq�27>�508�8M35�87S3�8M4@�=0:1@3�601�6:18M31�=13C48I� ��rL����s��t��*�+,�����t�.4@�508�M71C�=0C3C�45�BDPBIJ�OuUVWX�YXUXZV[\�W]̂Y_X̀_a�b[�\cX�dUV[e�dXU]f�̀Xgh�ijkj�lmmaQ�R4<<�E3�7==3F83C�45�<43:�06�8M4@�=0:1@3I�vL�-��w��t��*�+,�����t�.4@�M71C�=0C3C�75C�35601=3C�E>�BDPBIJ���B8:C358@�R48M�=13C48�601�OTUVWX�YXUXZV[\�W]̂Y_X̀_a�b[�\cX�dUV[e�dXU]f�̀Xgh�ijkj�lmmaQ�27>�508�87S3�8M4@�=0:1@3�601�6:18M31�=13C48I�x03@�8M3�F718531�7=7C324=�:548�7N133�8M78�8M4@�4@�7�8R0yR7>�39:4;7<35=>z������� �{AB������ �|}�uUXV_X�VU_]�cVZX�\cX�TVY\[XY�VWV~X�bW�̂[b\�_̂d�b\�V�W]̂Y_X�WcV[�X��]Y��\]�̂T~V\X�\cX�W]̂Y_X�X�̂bZVUX[W���]Y�\cXbY�W]̂Y_X̀_a���L�	
��+���-�
+�	�
�����	+���	-�-����-�.4@�508�M71C�=0C3C�45�BDPBIJ
����	�13�8M313�75>�F10F0@3C�@8:C358�633@�7@@0=4783C�R48M�8M4@�=0:1@3�08M31�8M75�8:48405�633@z������� �{AB������ �|}������	������,��������-+���������	���
-+�����
�������

��������������������� ¡¢�����£¤¤�¥¥¦��§�¤̈�©�¥ª«�����§������¬�¢��­��� �©�¢¢�¤¬�¢�®̄�����°¡¡¢¬���¬���±� �̄������� ¡¢����¤̈�©�¥¥ª�²�§�²�§���§��§��¬�³�



��������	��
��
�	��


��������

������������������������� ���������������� !�"#�!�$%&'(��	�����	)*+,�-./�01,+,-.2*.3�45+01465�*++15+�,0�75�-2245++52�84*04�,0�*98:595.,-,*0.;�+8-65<�:-704-,04/�5=1*895.,<�5,6;
�>?���@A
�@��>@��	B*.-:�5C-9�45=1*452������� ��DEF���������� ��GHI4*9*.-:�J56042�IK56L�45=1*452������� ��DEF���������� ��GH�M����
��?��NIK56L*.3�O04�0P54:-8�*+�,K5�45+80.+*7:*,/�0O�,K5�Q++06*-,5�R5-.SE-6K�.5T�6014+5�84080+-:�91+,�K-P5�60.U49-,*0.�0O�-.�0P54:-8�6K56L�6098:5,52�84*04�,0�+179*++*0.�,0�,K5�B-61:,/�I144*61:19�I099*,,55S�VWX�YZ��[\]\̂V_Y[
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SCUS 22-67





SENATE COMMITTEE ON 

UNDERGRADUATE STUDIES 

NEW COURSE PROPOSAL 
3 O F  4 PAGES 

EQUIVALENT COURSES [For more information on equivalency, see Equivalency Statements under Information about Specific Course components.] 

1. SEQUENTIAL COURSE [is not hard coded in the student information management system (SIMS).]

Students who have taken lace relevant course s in the blank below ex: STAT 100 first ma not then take this course for further credit. 

NIA 

2. ONE-WAY EQUIVALENCY [is not hard coded in SIMS.]

(Place relevant course(s) in the blank below (ex: STAT 100)) will be accepted in lieu of this course. 

NIA 

3. TWO-WAY EQUIVALENCY [is hard coded and enforced by SIMS.]

Students with credit for (place relevant course(s) in the blank below (ex: STAT 100)) may not take this course for further credit. 

NIA 

Does the partner academic unit agree that this is a two-way equivalency? 

Please also have the partner academic unit submit a course change form to update the course equivalency for their course(s). 

4. SPECIAL TOPICS PRECLUSION STATEMENT [is not hard coded in SIMS.]

Students who have taken CMPT 409 - Special Topics in Theoretical Computing Science in Summer 2020 and 
2021 (Intro to Quantum Computing) may not take this course for further credit. 

FEES 

Are there any proposed student fees associated with this course other than tuition fees? 

COURSE - LEVEL EDUCATIONAL GOALS (OPTIONAL) 

JULY 2017 



RESOURCES 

SENATE COMMITTEE ON 

UNDERGRADUATE STUDIES 

List any outstanding resource issues to be addressed prior to implementation: space, laboratory equipment, etc: 

OTHER IMPLICATIONS 

Final exam required [l] YES

Criminal Record Check required ll] NO 

OVERLAP CHECK 

Checking for overlap is the responsiblity of the Associate Dean. 

N EW COURS E PRO POS AL 

4 OF 4 PAGES 

Each new course proposal must have confirmation of an overlap check completed prior to submission to the Faculty Curriculum Committee. 

Name of Originator 

!Steven Pearce, Lecturer, School of Computing Science

JULY 2017 
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àbcaddcecfghgieahhjkhlcfiamehcnklopqrstuvwxhlemilkaxgjechameichdaeuyuzgjecgf{gjjaiglcfnklokxnae|jagfad}mjjce}{efgojv~ ~}p���q}�q����



��������	��
��
�	��


��������

������������������������� ��������������������	��	�!"��#� ��$!������	��#%#������&�'�()*�+,-./0,*1234.05-.6�/)�7)*.�84,/�9::�34,*,38.*2�;/3-50;/<�2=,3.2�,/0�=5/385,8;)/����	��#%#���	>��#�'�()*�./*)--7./818*,/23*;=86�/)�7)*.�84,/�?:�34,*,38.*2�;/3-50;/<�2=,3.2�,/0�=5/385,8;)/��$
�	�@4.*.�3)5*2.�@;--�A.�/)*7,--B�8,5<48C��� �D5*/,AB������ �E5**.B������ �F,/3)5G.*������ �H*.,8�I)*84.*/�J,B������ �KL�3,7=52����	��M�	��%
#%���'�N:�@)*02�7,OP�Q88,34�,�3)5*2.�)58-;/.P�R)/S8�;/3-50.�JTD�)*�=*.*.U5;2;8.2�;/()�;/�84;2�0.23*;=8;)/�A)OP�
��
��#�V������M%#� �WXE������ �IK������Y)8,-�3)7=-.8;)/2�,--)@.0��� ���������J;84;/�,�8.*7Z������ �WXE������ �IK�%!���[���	�����	IKYXC�E./,8.�4,2�,==*)G.0�\EP]?̂99_�84,8�/)�/.@�3)5*2.�24)5-0�A.�,==*)G.0�AB�E./,8.�5/8;-�(5/0;/<�4,2�A../�3)77;88.0�()*�/.3.22,*B�-;A*,*B�7,8.*;,-2P�X,34�/.@�3)5*2.�=*)=)2,-�7528�A.�,33)7=,/;.0�AB�84.�.7,;-�84,8�2.*G.2�,2�=*))(�)(�,22.227./8P�̀)*�7)*.�;/()*7,8;)/6��=-.,2.�G;2;8�@@@P-;AP2(5P3,1,A)581)G.*G;.@13)--.38;)/213)5*2.̂,22.227./82P��#%������V���%�#��M��#%����V�#>%	�����	��

a�bc�d�efghi


���

jklm nopjqrqstutvqswxqwtqsyzx{|x}t|~}�xw~��{�jklmvqsw�zx{|x}t|~}�xw~��{� ��s|}�yx�|��s|�y���t}ts|u|�{tu��jqrqstut����xs��q|��s�s�q}��xu��s|t�|u|~}�xw~jqrqstut��{�u��~�{t}t�{t�|�sw�sjqrqstutu���t|�qsy�x{|x}t�l}���ytuu|xyts|u��|~qs�rr�}|xs�|�|�yttrts|~t�}xsyt}u|qsy�sw��jqrqstut{qswxqwtqsy�x{|x}t��{tq}s�sw~��|�|�tqrr}�r}�q|t{qswxqwtxut|�urt�������}�x�u|qs�tu�� ��~�u|~�}y��tq}jqrqstut{qswxqwt��x}ut�s|tsyu|��s|}�yx�t|�{tq}st}u|~ty���t}ts|u|�{tu��{qswxqwtxut�sy���t}ts|��s|t�|uqsy|�r}���ytqs�rr�}|xs�|���}|~t�|�yttrts|~t�}xsyt}u|qsy�sw��jqrqstut�x{|x}tqsyu���t|�u�|~q||~t�q}t�t||t}t�x�rrty��|~�xs�|��sq{u��{{u}tqy�|�qrr{���}r}��tuu��sq{�}r{tqux}trx}r�utu��~}�xw~��t��swjqrqstut��{�u�u|xyts|uwt||�t�q��st|~t�}{�swx�u|���s��{tywtqsyu��{{u��|~qx|~ts|���q|t}�q{u�utt~��{qswxqwt�uxutyr}qw�q|��q{{��s}tq{{��tu�|xq|��su�qsy�tt�r�uty|��x{|�r{tqurt�|u��jqrqstutu���t|��jqrqstut����tu�qs��q|��suqsyy}q�quq}t|~t�����s}tqu�su��}{tq}st}u|�u|xy�jqrqstut��~�u��x}ut�u{��t{�|�q||}q�|qsy��|��q|t{tq}st}u|���s|�sxt|~t�}{qswxqwtu|xy�tu|�|~t�s|t}�ty�q|t{t�t{qu|~t��x}ut��s|ts|qsy|�r��uq}t�x}}ts|�}t{t�qs|qsytswqw�sw|�q��xswqxy�ts�t��sq�tt�{��qu�u�u|xyts|uq}tt�rt�|ty|�r}t��t����q�x{q}�qsyw}q��q}ut�|��suqu�t{{qu��t��sw|~t��{�u�t��}t|~t�{quutu��s�{quu�u|xyts|uq}tqu�ty|�y�u�xuuqsyu~q}t|~t�}�s|t}r}t|q|��su��|~ty�q{�wxtuqsy|~t�tu��|~t��{�u�k�|t}tq�~xs�|�u|xyts|u�}�|tq����t}t��t�q}�xsy����p�����}yuqsyr}trq}t��}qxs�|�x����~}�xw~�x||~t�~�{t��x}ut�u|xyts|uq}tq{u�t�rt�|ty|����r{t|t|���}q{t�q�u�|���}�||ts|tu|uqsy�st����t��q��swr}��t�|��~t����tr}��t�|�uq�q�|�t�q��st{tq}st}u����rt|ts�t���}tq|��t{�qrr{��swst����q�x{q}�qsy{�swx�u|��u|}x�|x}tu�s���r�u�swu|�}�tu�y�q{�wxtu�sq}}q|��su�qsyu��s�s|~t�}��s��{��jklmnop~quq{}tqy��tts���t}tyquq���|��|��tu�s|~trqu|��q�~|��t|~tts}�{{�ts|�qu�{�ut|��x{{��~tu|}�swts}�{{�ts|r}��tu�|ur�rx{q}�|�qsyyt�qsy��t}tq}t|~tu|q|�u|��u��sur}�sw��p���|~qy��u|xyts|u��x{{q|�o���sur}�sw������|~qy��u|xyts|u��x{{q|�o���~�u��x}ut��{{�trq}|��q{�u|��jklm��x}utu|~q|u|xyts|u��{{�tq�{t|��~��ut�}��|��x{��{{�~tjqrqstut�|xy�tuzt}|����q|t���~tmt�l}�w}q��}��~qu�ttsux���||tyq{�sw|~�umt�z�x}ut��}���vqswxqwt��x}utu�n�|}qy�|��sq{{�xutyn�~}�{quu�su|}x�|��s��|~p�~}{q�r}q�|��t��s}t�ts|�tq}u�|~t|tq�~�swqrr}�q�~~qu�~qswty|��s|tw}q|t{qswxqwtxut�s|��{quu�su|}x�|��su�{qswxqwt��x}utuxutq|�|q{�� ��s|q�|~�x}u��|~s�}t�x�}ty{q�|��t��~t��}�{�qy}t�q�su|~tuq�tqu|~trqu|�k{{{qswxqwt��x}utuq|¡vvqsy�}ts�~xut ���s|q�|~�x}u��}n�}ty�|u�vqswxqwt��x}utuq|��¢q}t��|ts}tw�u|t}tyqu|x|�}�q{u�s|~t��£�u�u|t��x||~t�q�|xq{{�}xsquut��sq}u�

�



��������	��
��
�	��


��������

������������������������� ���������������� !�"#�$�%&'()	�*�+��,�-���+�������.��/�,�0��.�/,���12345673�5389�:;<�=3:8�>3?@?�ABCC�DEFGH��I389�6;�JK64K�4LM8N3�J6OO�5=P64:OO=�Q3�L2383<��� ��RP86;@����� ��RM9938����� ��A:OO��� STUVW�XYZ[\]̂_Z̀���a6OO�5K6N�Q3�:�83bM683<�L8�3O345673�4LM8N3�6;�5K3�4M8864MOM9c������� ��d3bM683<������� ��1O345673�aK:5�6N�5K3�P8LQ:QO3�3;8LOO93;5�JK3;�L2383<c����1N569:53e����,/	f;<64:53�;M9Q38�Lg�M;65Ne���f;<64:53�;L?�Lg�4L;5:45�KLM8Ne�� ��C345M83���� ��R396;:8���� ��IM5L86:O���� ��C:Q���� ��h5K38i�3jPO:6;�Q3OLJ���/*����0����/kaK64K�Lg�=LM8�P83N3;5�lAC�g:4MO5=�K:73�5K3�3jP3856N3�5L�L238�5K6N�4LM8N3c
��mn�+�	,-��/,��>:55:4K�:PP8L7:O�g8L9�lM8864MOM9�ho43H
�
����m�,	,/����+�p��������m�,	,/�

qrsstutvw wxyz{|}y~��}y~��}�qrsswt�v �
�}��r����r�|y�}��{y|q�}��r�r�������vuu�}r�sr�|�|~zy~z|}�y|���z��|~z��{�{r�|����s|z|�����t�u�}vu��r~rs��}|�y�z|}y~z{|���}�|����}�|�r}zy�y�r~z�r}||��|�z|�z��|r�s|z�}|r�rzs|r�zvuu�r~�y��{y~|�|�{r}r�z|}���r~�z���ss��y~�z}��zy�~�y~�r�r~|�|�



��������	��
��
�	��


��������

������������������������� ���������������� !�"#�$�%&'()�*�+,����-�����	�	�./01�2013�45601278405�05�39:4;7<35=>?�@33�A9:4;7<35=>�B87832358@�:5C31�D5601278405�7E0:8�BF3=4G=�H0:1@3�=02F05358@IJ���KL�	�*���-+�������	��.4@�508�M71C�=0C3C�45�8M3�@8:C358�45601278405�2757N32358�@>@832�OBDPBQIJ�B8:C358@�RM0�M7;3�87S35�OTUVWX�YXUXZV[\�W]̂Y_X̀_a�b[�\cX�dUV[e�dXU]f�̀Xgh�ijkj�lmmaQ�nopq�27>�508�8M35�87S3�8M4@�=0:1@3�601�6:18M31�=13C48I� ��rL����s��t��*�+,�����t�.4@�508�M71C�=0C3C�45�BDPBIJ�OuUVWX�YXUXZV[\�W]̂Y_X̀_a�b[�\cX�dUV[e�dXU]f�̀Xgh�ijkj�lmmaQ�R4<<�E3�7==3F83C�45�<43:�06�8M4@�=0:1@3I�vL�-��w��t��*�+,�����t�.4@�M71C�=0C3C�75C�35601=3C�E>�BDPBIJ���B8:C358@�R48M�=13C48�601�OTUVWX�YXUXZV[\�W]̂Y_X̀_a�b[�\cX�dUV[e�dXU]f�̀Xgh�ijkj�lmmaQ�27>�508�87S3�8M4@�=0:1@3�601�6:18M31�=13C48I�x03@�8M3�F718531�7=7C324=�:548�7N133�8M78�8M4@�4@�7�8R0yR7>�39:4;7<35=>z������� �{AB������ �|}�uUXV_X�VU_]�cVZX�\cX�TVY\[XY�VWV~X�bW�̂[b\�_̂d�b\�V�W]̂Y_X�WcV[�X��]Y��\]�̂T~V\X�\cX�W]̂Y_X�X�̂bZVUX[W���]Y�\cXbY�W]̂Y_X̀_a���L�	
��+���-�
+�	�
�����	+���	-�-����-�.4@�508�M71C�=0C3C�45�BDPBIJ
����	�13�8M313�75>�F10F0@3C�@8:C358�633@�7@@0=4783C�R48M�8M4@�=0:1@3�08M31�8M75�8:48405�633@z������� �{AB������ �|}������	������,��������-+���������	���
-+�����

���
���

�
���
���
��������������������������������������� ��¡�¢¡����£¤�¢¥����� ����� ��������¢�� �¦¢���� �¦§̈ ©̈����ª«���� ���¢««��«� ¢���¬¤��¥���«¢¡������������¢�� �¦��¥¢� ���¢�«������­¢«¢������� ��¬¢��«��«��¤�«�¢® �¢�¢««��«� ¢��̄ ¢����¢����� �¦������ ��¢� ��¤«�������« � ���¢�� ��¢� �­¢«¢����¤«¢�� � «¢��¢����¢����� �����¬ �¢� ����� �����¢������ �̄� �­¢«¢����¤�� ��� �̄ ��¥ ���� ��¢���¦����°̈ ±̈²̈ �̈������¥¢� ����¬«����� �̄� �­¢«¢����



��������	��
��
�	��


��������

������������������������� ���������������� !�"#�!�$%&'(��	�����	)*+,�-./�01,+,-.2*.3�45+01465�*++15+�,0�75�-2245++52�84*04�,0�*98:595.,-,*0.;�+8-65<�:-704-,04/�5=1*895.,<�5,6;
�>?���@A
�@��>@��	B*.-:�5C-9�45=1*452������� ��DEF���������� ��GHI4*9*.-:�J56042�IK56L�45=1*452������� ��DEF���������� ��GH�M����
��?��NIK56L*.3�O04�0P54:-8�*+�,K5�45+80.+*7:*,/�0O�,K5�Q++06*-,5�R5-.SE-6K�.5T�6014+5�84080+-:�91+,�K-P5�60.U49-,*0.�0O�-.�0P54:-8�6K56L�6098:5,52�84*04�,0�+179*++*0.�,0�,K5�B-61:,/�I144*61:19�I099*,,55S�VWX�YZ��[\]\̂V_Y[
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