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Calendar of Events:

July 18-22, 2022

Ramanujan and Euler: partitions, mock theta functions, 𝑞-series
Virtual Conference and School

http://ramanujaneuler.tilda.ws

August 8-12, 2022

OPSF-S9: Radboud OPSFA Summer School

Nijmegen, The Netherlands

https://www.ru.nl/radboudsummerschool/courses/2022/opsfa-summer-school/

October 22-23 (Saturday-Sunday), 2022

2022 Fall Western Sectional Meeting, American Mathematical Society,

University of Utah, Salt Lake City, UT.

Associate Secretary for the AMS Scientific Program: Michelle A. Manes, mmanes@math.hawaii.edu.

AMS Special Session on Hypergeometric Functions and 𝑞-Series,
Organized by Howard Cohl, Robert Maier and Roberto S. Costas-Santos,

http://www.ams.org/meetings/sectional/2295_progfull.html

April 1-2 (Saturday-Sunday), 2023

2023 Spring Eastern Virtual Sectional Meeting, American Mathematical Society,

Associate Secretary for the AMS Scientific Program: Steven H. Weintraub, shw2@lehigh.edu.

AMS Special Session on Hypergeometric functions, 𝑞-Series and Adjacent Topics,
Organized by Howard Cohl, Robert Maier and Roberto S. Costas-Santos,

http://www.ams.org/meetings/sectional/2305_progfull.html

Topic #1 OP - SF Net 29.4 July 15, 2022

From: Peter Clarkson (P.A.Clarkson@kent.ac.uk)

Subject: Announcement: Expression of interest in hosting OPSFA17

The next International Symposium on Orthogonal Polynomials, Special Functions and Applications

(OPSFA17) is due to be held in 2024. As chair of OPSFA Steering committee, I am seeking expres-

sions of interest in hosting OPSFA17. These should be sent to P.A.Clarkson@kent.ac.uk by August

31, 2022.

Topic #2 OP - SF Net 29.4 July 15, 2022

From: Eric Mortenson (etmortenson@gmail.com)

Subject: Announcement: Ramanujan and Euler: partitions, mock theta functions, 𝑞-series

This is to announce that there will be an online conference held on 18-22 July, 2022 entitled, “Ra-

manujan and Euler: partitions, mock theta functions, 𝑞-series.” The invited speakers will be Bruce

Berndt, George Andrews, Nikolay Vavilov, Jeremy Lovejoy, Amanda Folsom, Walter Bridges and Ali

Uncu. The conference/school website is http://ramanujaneuler.tilda.ws. You can register for the

conference/school on that website.

A description of the conference/school is now presented. Partitions is a branch of number theory

initiated by Leonard Euler. After Euler the subject has been developed bymanymathematicians such

as Gauss, Jacobi, Schur, MacMahon, Hardy, Ramanujan, Andrews, Ono, etc. Mock theta functions,

2

http://ramanujaneuler.tilda.ws
https://www.ru.nl/radboudsummerschool/courses/2022/opsfa-summer-school/
mailto:mmanes@math.hawaii.edu
http://www.ams.org/meetings/sectional/2295_progfull.html
mailto:shw2@lehigh.edu
http://www.ams.org/meetings/sectional/2305_progfull.html
mailto:P.A.Clarkson@kent.ac.uk
mailto:P.A.Clarkson@kent.ac.uk
mailto:etmortenson@gmail.com
http://ramanujaneuler.tilda.ws


�D�Q �L�P�S�R�U�W�D�Q�W �Y�D�U�L�D�Q�W�V �R�I �W�K�H�W�D �I�X�Q�F�W�L�R�Q�V�� �Z�H�U�H �G�L�V�F�R�Y�H�U�H�G �E�\ �W�K�H �,�Q�G�L�D�Q �P�D�W�K�H�P�D�W�L�F�L�D�Q �5�D�P�D�Q�X�M�D�Q
�L�Q �W�K�H �H�D�U�O�\ �����W�K�F�H�Q�W�X�U�\�� �7�K�H �I�L�H�O�G �R�I �S�D�U�W�L�W�L�R�Q�V �L�V �D �S�U�R�Y�L�Q�J �J�U�R�X�Q�G �Z�K�H�U�H �R�Q�H �W�H�V�W�V �W�K�H �O�D�W�H�V�W
�W�H�F�K�Q�L�T�X�H�V �I�U�R�P� ���V�H�U�L�H�V �D�Q�G ���P�R�F�N�� �P�R�G�X�O�D�U�L�W�\�� �7�K�H �W�R�S�L�F�V �R�I �W�K�H �F�R�Q�I�H�U�H�Q�F�H�V �L�Q�F�O�X�G�H �E�X�W �D�U�H �Q�R�W
�O�L�P�L�W�H�G �W�R �W�K�H �O�D�W�H�V�W �G�H�Y�H�O�R�S�P�H�Q�W�V �L�Q� ���V�H�U�L�H�V�� �S�D�U�W�L�W�L�R�Q�V�� �P�R�G�X�O�D�U �I�R�U�P�V�� �P�R�F�N �P�R�G�X�O�D�U �I�R�U�P�V�� �D�Q�G
�T�X�D�Q�W�X�P �P�R�G�X�O�D�U �I�R�U�P�V��

�7�R�S�L�F ���� �2�3 �� �6�) �1�H�W �������� �-�X�O�\ ������ ��������

�)�U�R�P�� �5�R�E�H�U�W �0�D�L�H�U ���U�V�P�#�P�D�W�K���D�U�L�]�R�Q�D���H�G�X���� �+�R�Z�D�U�G �6�� �&�R�K�O ���K�R�Z�D�U�G���F�R�K�O�#�Q�L�V�W���J�R�Y��
�D�Q�G �5�R�E�H�U�W�R �6�� �&�R�V�W�D�V���6�D�Q�W�R�V ���U�V�F�R�V�D�#�J�P�D�L�O���F�R�P��

�6�X�E�M�H�F�W�� �$�Q�Q�R�X�Q�F�H�P�H�Q�W�� �$�0�6 �6�S�H�F�L�D�O �6�H�V�V�L�R�Q�� �+�\�S�H�U�J�H�R�P�H�W�U�L�F �)�X�Q�F�W�L�R�Q�V��� ���6�H�U�L�H�V �D�Q�G �$�G�M�D�F�H�Q�W
�7�R�S�L�F�V

�)�R�U �W�K�R�V�H �R�I �\�R�X �Z�K�R �G�L�G�Q�·�W �V�S�H�D�N �L�Q �R�X�U �2�3�6�)�$������ �P�L�Q�L���V�\�P�S�R�V�L�X�P�� �Z�H �Z�R�X�O�G �O�L�N�H �W�R �L�Q�Y�L�W�H �\�R�X
�W�R �V�S�H�D�N �L�Q �D�Q �$�0�6 �6�S�H�F�L�D�O �6�H�V�V�L�R�Q �R�Q �W�K�H �V�D�P�H �W�R�S�L�F �W�K�D�W �Z�H �D�U�H �R�U�J�D�Q�L�]�L�Q�J�� �7�K�L�V �V�S�H�F�L�D�O �V�H�V�V�L�R�Q
�Z�L�O�O �E�H �K�H�O�G �D�W �W�K�H �L�Q���S�H�U�V�R�Q�������� �)�D�O�O �:�H�V�W�H�U�Q �6�H�F�W�L�R�Q�D�O �0�H�H�W�L�Q�J �R�I �W�K�H �$�P�H�U�L�F�D�Q �0�D�W�K�H�P�D�W�L�F�D�O
�6�R�F�L�H�W�\���2�F�W�R�E�H�U ������������ ���������� �6�D�W�X�U�G�D�\���6�X�Q�G�D�\���� �8�Q�L�Y�H�U�V�L�W�\ �R�I �8�W�D�K�� �6�D�O�W �/�D�N�H �&�L�W�\�� �8�W�D�K�� �8�6�$�� �,�W
�L�V �W�L�W�O�H�G�+�\�S�H�U�J�H�R�P�H�W�U�L�F �)�X�Q�F�W�L�R�Q�V��� ���6�H�U�L�H�V �D�Q�G �$�G�M�D�F�H�Q�W �7�R�S�L�F�V�� �5�H�J�D�U�G�L�Q�J �W�K�L�V �$�0�6 �)�D�O�O �6�H�F�W�L�R�Q�D�O
�0�H�H�W�L�Q�J�� �Q�R�W�H �W�K�D�W �Z�H �K�D�Y�H �Q�R �W�U�D�Y�H�O �I�X�Q�G�V��

�,�Q �F�R�Q�M�X�Q�F�W�L�R�Q �Z�L�W�K �R�X�U �P�L�Q�L�V�\�P�S�R�V�L�X�P �D�W �2�3�6�)�$�������� �W�K�L�V �V�H�F�W�L�R�Q�D�O �P�H�H�W�L�Q�J�� �D�Q�G �D �6�S�H�F�L�D�O �6�H�V�V�L�R�Q
�Z�H �D�U�H �R�U�J�D�Q�L�]�L�Q�J �D�W �W�K�H�$�0�6 �6�S�U�L�Q�J �(�D�V�W�H�U�Q �9�L�U�W�X�D�O �6�H�F�W�L�R�Q�D�O �0�H�H�W�L�Q�J���$�S�U�L�O �������� ������������ �Z�H �D�U�H
�R�U�J�D�Q�L�]�L�Q�J �D�&�R�Q�W�H�P�S�R�U�D�U�\ �0�D�W�K�H�P�D�W�L�F�V���&�2�1�0�� �3�U�R�F�H�H�G�L�Q�J�V �H�Q�W�L�W�O�H�G �´�+�\�S�H�U�J�H�R�P�H�W�U�L�F �I�X�Q�F�W�L�R�Q�V��
� ���6�H�U�L�H�V �D�Q�G �$�G�M�D�F�H�Q�W �7�R�S�L�F�V�µ�� �:�H �L�Q�Y�L�W�H �\�R�X �W�R �M�R�L�Q �X�V �D�W �H�L�W�K�H�U �R�I �W�K�H�V�H �V�S�H�F�L�D�O �V�H�V�V�L�R�Q�V �D�Q�G
�V�X�E�P�L�W �D �S�D�S�H�U �I�R�U �R�X�U �&�2�1�0 �S�U�R�F�H�H�G�L�Q�J�V�� �$�O�W�K�R�X�J�K �Z�H �K�D�Y�H �D�O�U�H�D�G�\ �U�H�F�H�L�Y�H�G �V�R�P�H �V�X�E�P�L�V�V�L�R�Q�V��
�W�K�H �G�H�D�G�O�L�Q�H �I�R�U �V�X�E�P�L�W�W�L�Q�J �P�D�Q�X�V�F�U�L�S�W�V �I�R�U �W�K�H �&�R�Q�W�H�P�S�R�U�D�U�\ �0�D�W�K�H�P�D�W�L�F�V �3�U�R�F�H�H�G�L�Q�J�V �Z�L�O�O �E�H
�L�P�P�H�G�L�D�W�H�O�\ �D�I�W�H�U �W�K�H �$�S�U�L�O �������� �������� �P�H�H�W�L�Q�J�� �)�R�U �W�K�H�V�H �V�X�E�P�L�V�V�L�R�Q�V�� �&�2�1�0 �L�V �L�Q�W�H�U�H�V�W�H�G �L�Q �F�R�Q��
�W�U�L�E�X�W�L�R�Q�V �W�K�D�W �D�U�H�Q�·�W �G�L�U�H�F�W�H�G �R�Q�O�\ �W�R �D �V�P�D�O�O �D�X�G�L�H�Q�F�H�� �L���H���� �R�Q�H�V �W�K�D�W �P�L�J�K�W �E�H �X�V�H�I�X�O �W�R �S�H�R�S�O�H
�Q�H�Z�O�\ �L�Q�W�H�U�H�V�W�H�G �L�Q �W�K�H �I�L�H�O�G�� �J�U�D�G�X�D�W�H �V�W�X�G�H�Q�W�V�� �H�W�F�� �6�R�� �L�W �Z�R�X�O�G �E�H �D �J�R�R�G �L�G�H�D �I�R�U �H�Y�H�U�\�R�Q�H
�L�Q�W�H�U�H�V�W�H�G �W�R �L�Q�F�O�X�G�H �E�D�F�N�J�U�R�X�Q�G �L�Q�I�R�U�P�D�W�L�R�Q�� �F�L�W�D�W�L�R�Q�V �W�R �F�O�D�V�V�L�F�D�O �D�Q�G �P�R�G�H�U�Q �P�R�Q�R�J�U�D�S�K�V �L�Q
�D�G�G�L�W�L�R�Q �W�R �U�H�F�H�Q�W �W�H�F�K�Q�L�F�D�O �S�D�S�H�U�V�� �H�W�F�� �,�Q �P�D�W�K�H�P�D�W�L�F�V �M�R�X�U�Q�D�O�V �O�R�Q�J �E�L�E�O�L�R�J�U�D�S�K�L�H�V �D�U�H �V�R�P�H��
�W�L�P�H�V �I�U�R�Z�Q�H�G �R�Q�� �E�X�W �W�K�D�W �Z�R�X�O�G�Q�·�W �E�H �W�K�H �F�D�V�H �K�H�U�H�� �,�Q �I�D�F�W�� �L�Q�F�O�X�G�L�Q�J �R�Q�H �R�U �P�R�U�H �P�D�Q�X�V�F�U�L�S�W�V
�W�K�D�W �K�D�Y�H �D �F�H�U�W�D�L�Q �H�[�S�R�V�L�W�R�U�\ �H�O�H�P�H�Q�W�� �H�Y�H�Q �L�I �L�W�·�V �R�Q�O�\ �V�X�P�P�D�U�L�]�L�Q�J �S�U�H�Y�L�R�X�V �Z�R�U�N �E�\ �W�K�H �D�X�W�K�R�U
�R�U �F�R�O�O�D�E�R�U�D�W�R�U�V�� �Z�R�X�O�G �E�H �U�H�D�V�R�Q�D�E�O�H�� �7�K�H �$�0�6 �3�X�E�O�L�F�D�W�L�R�Q�V �&�R�P�P�L�W�W�H�H �Z�R�X�O�G �S�U�R�E�D�E�O�\ �O�L�N�H �W�K�D�W��
�$�O�V�R�� �H�D�F�K �F�R�Q�W�U�L�E�X�W�L�R�Q �V�K�R�X�O�G �E�H �D �I�X�O�O �S�D�S�H�U ���Q�R �´�H�[�W�H�Q�G�H�G �D�E�V�W�U�D�F�W�V�µ���� �E�X�W �L�W �F�R�X�O�G �E�H �P�R�U�H �G�L�V��
�F�X�U�V�L�Y�H �W�K�D�Q �D �F�X�W�W�L�Q�J���H�G�J�H �W�H�F�K�Q�L�F�D�O �S�D�S�H�U �X�V�X�D�O�O�\ �L�V�� �)�R�U �L�Q�V�W�D�Q�F�H�� �L�W �F�R�X�O�G �V�S�H�Q�G �D �O�R�W �R�I �W�L�P�H
�Z�R�U�N�L�Q�J �R�X�W �W�K�H �W�H�F�K�Q�L�F�D�O �G�H�W�D�L�O�V �R�I �R�Q�H �R�U �P�R�U�H �H�[�D�P�S�O�H�V�� �L�Q �D�G�G�L�W�L�R�Q �W�R �L�Q�F�O�X�G�L�Q�J �R�Q�H �R�U �P�R�U�H �U�H��
�O�D�W�H�G �W�K�H�R�U�H�P�V�� �7�U�D�G�L�W�L�R�Q�D�O�O�\�� �S�U�R�F�H�H�G�L�Q�J�V �D�U�W�L�F�O�H�V�� �H�Y�H�Q �U�H�I�H�U�H�H�G �R�Q�H�V �L�Q �P�D�W�K�H�P�D�W�L�F�V�� �K�D�Y�H �P�R�U�H
�O�H�H�Z�D�\ �W�K�D�W �Z�D�\��

�7�R�S�L�F ���� �2�3 �� �6�) �1�H�W �������� �-�X�O�\ ������ ��������

�)�U�R�P�� �7�R�P �.�R�R�U�Q�Z�L�Q�G�H�U ���W�K�N�P�D�W�K�#�[�V���D�O�O���Q�O��
�6�X�E�M�H�F�W�� �$�Q�Q�R�X�Q�F�H�P�H�Q�W���/�L�] �$�V�N�H�\�W�U�D�Y�H�O �G�L�D�U�L�H�V �Q�R�Z �D�Y�D�L�O�D�E�O�H

�7�K�H �W�U�D�Y�H�O �G�L�D�U�L�H�V �D�E�R�X�W �'�L�F�N �D�Q�G �/�L�] �$�V�N�H�\�·�V �W�U�L�S �W�R �8���6���6���5���� �-�D�S�D�Q�� �$�X�V�W�U�D�O�L�D �D�Q�G �,�Q�G�L�D �G�X�U�L�Q�J
�6�H�S�W�H�P�E�H�U �������� �� �-�D�Q�X�D�U�\ ���������� �Z�U�L�W�W�H�Q �E�\ �/�L�] �$�V�N�H�\�� �D�U�H �Q�R�Z �D�Y�D�L�O�D�E�O�H �L�Q �H�G�L�W�H�G �I�R�U�P �D�Q�G �Z�L�W�K
�H�[�S�O�D�Q�D�W�R�U�\ �Q�R�W�H�V�� �6�H�H�K�W�W�S�V�������V�W�D�I�I���I�Q�Z�L���X�Y�D���Q�O���W���K���N�R�R�U�Q�Z�L�Q�G�H�U���V�S�H�F�I�X�Q�����'�L�F�N�$�V�N�H�\��

��

mailto:rsm@math.arizona.edu
mailto:howard.cohl@nist.gov
mailto:rscosa@gmail.com
http://www.ams.org/meetings/sectional/2295_program.html
http://www.ams.org/meetings/sectional/2295_program.html
http://www.ams.org/meetings/sectional/2295_program_ss25.html#title
http://www.ams.org/meetings/sectional/2305_progfull.html
https://www.ams.org/books/conm/
mailto:thkmath@xs4all.nl
https://staff.fnwi.uva.nl/t.h.koornwinder/specfun/#DickAskey


�7�R�S�L�F ���� �2�3 �� �6�) �1�H�W �������� �-�X�O�\ ������ ��������

�)�U�R�P�� �$�Q�G�U�H�L �0�D�U�W�t�Q�H�]���)�L�Q�N�H�O�V�K�W�H�L�Q ���$�B�0�D�U�W�L�Q�H�]���)�L�Q�N�H�O�V�K�W�H�L�Q�#�E�D�\�O�R�U���H�G�X��
�6�X�E�M�H�F�W�� �$�Q�Q�R�X�Q�F�H�P�H�Q�W�� �3�R�V�W�G�R�F�W�R�U�D�O �3�R�V�L�W�L�R�Q �D�W �%�D�\�O�R�U �8�Q�L�Y�H�U�V�L�W�\�� �:�D�F�R�� �7�H�[�D�V

�%�D�\�O�R�U �8�Q�L�Y�H�U�V�L�W�\ �V�H�H�N�V �D �S�R�V�W�G�R�F�W�R�U�D�O �I�H�O�O�R�Z �L�Q �0�D�W�K�H�P�D�W�L�F�V �W�R �V�W�D�U�W �L�Q �$�X�J�X�V�W ���������� �$�S�S�O�L�F�D�W�L�R�Q�V
�U�H�F�H�L�Y�H�G �E�\ �1�R�Y�H�P�E�H�U ���� ���������� �Z�L�O�O �U�H�F�H�L�Y�H �I�X�O�O �F�R�Q�V�L�G�H�U�D�W�L�R�Q�� �'�H�W�D�L�O�V �I�R�U �W�K�L�V �S�R�V�L�W�L�R�Q �F�D�Q �E�H �I�R�X�Q�G
�D�W���K�W�W�S�V�������Z�Z�Z���P�D�W�K�M�R�E�V���R�U�J���M�R�E�V���O�L�V�W������������

�7�K�L�V �S�R�V�L�W�L�R�Q �L�V �R�Q �D �U�H�Q�H�Z�D�E�O�H �W�Z�H�O�Y�H���P�R�Q�W�K �F�R�Q�W�U�D�F�W �S�R�W�H�Q�W�L�D�O�O�\ �O�H�D�G�L�Q�J �W�R �D �P�D�[�L�P�X�P �D�S�S�R�L�Q�W��
�P�H�Q�W �R�I �W�K�U�H�H �\�H�D�U�V�� �6�S�H�F�L�D�O �F�R�Q�V�L�G�H�U�D�W�L�R�Q �Z�L�O�O �E�H �J�L�Y�H�Q �W�R �D�S�S�O�L�F�D�Q�W�V �Z�L�W�K �L�Q�W�H�U�H�V�W�V �D�O�L�J�Q�H�G �Z�L�W�K
�D�U�H�D�V �R�I �U�H�V�H�D�U�F�K �L�Q �W�K�H �G�H�S�D�U�W�P�H�Q�W �W�K�D�W �L�Q�F�O�X�G�H �D�O�J�H�E�U�D�� �D�Q�D�O�\�V�L�V�� �D�S�S�O�L�H�G���F�R�P�S�X�W�D�W�L�R�Q�D�O �P�D�W�K��
�H�P�D�W�L�F�V�� �G�L�I�I�H�U�H�Q�W�L�D�O �H�T�X�D�W�L�R�Q�V�� �P�D�W�K�H�P�D�W�L�F�D�O �S�K�\�V�L�F�V�� �Q�X�P�H�U�L�F�D�O �D�Q�D�O�\�V�L�V�� �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q �W�K�H�R�U�\��
�D�Q�G �W�R�S�R�O�R�J�\�� �Z�L�W�K �S�R�W�H�Q�W�L�D�O �L�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\ �D�S�S�O�L�F�D�W�L�R�Q�V��

�/�R�F�D�W�H�G �L�Q�:�D�F�R�� �7�H�[�D�V�� �%�D�\�O�R�U �8�Q�L�Y�H�U�V�L�W�\ �L�V �W�K�H �R�O�G�H�V�W �F�R�O�O�H�J�H �L�Q �7�H�[�D�V�� �:�L�W�K �D �S�R�S�X�O�D�W�L�R�Q �R�I �D�U�R�X�Q�G
������������ �V�W�X�G�H�Q�W�V�� �%�D�\�O�R�U �L�V �R�Q�H �R�I �W�K�H �W�R�S �X�Q�L�Y�H�U�V�L�W�L�H�V �L�Q �W�K�H �Q�D�W�L�R�Q�� �K�D�Y�L�Q�J �M�X�V�W �E�H�H�Q �Q�D�P�H�G �D�Q �5��
�L�Q�V�W�L�W�X�W�L�R�Q �E�\ �W�K�H �&�D�U�Q�H�J�L�H �&�O�D�V�V�L�I�L�F�D�W�L�R�Q �L�Q ���������� �%�D�\�O�R�U �L�V �D�O�V�R �R�Q �W�K�H �K�R�Q�R�U �U�R�O�O �R�I �W�K�H �´�*�U�H�D�W
�&�R�O�O�H�J�H�V �W�R �:�R�U�N �)�R�U�µ �I�U�R�P �7�K�H �&�K�U�R�Q�L�F�O�H �R�I �+�L�J�K�H�U �(�G�X�F�D�W�L�R�Q�� �%�D�\�O�R�U �R�I�I�H�U�V �F�R�P�S�H�W�L�W�L�Y�H �V�D�O�D�U�L�H�V
�D�Q�G�E�H�Q�H�I�L�W�V�Z�K�L�O�H �J�L�Y�L�Q�J �I�D�F�X�O�W�\ �D�Q�G �V�W�D�I�I �W�K�H �F�K�D�Q�F�H �W�R �O�L�Y�H �L�Q �R�Q�H �R�I �W�K�H �I�D�V�W�H�V�W���J�U�R�Z�L�Q�J �S�D�U�W�V �R�I
�W�K�H �V�W�D�W�H�� �2�X�U �V�W�U�D�W�H�J�L�F �S�O�D�Q���,�O�O�X�P�L�Q�D�W�H�� �J�X�L�G�H�V �W�K�H �8�Q�L�Y�H�U�V�L�W�\ �D�V �Z�H �F�R�Q�W�L�Q�X�H �W�R �O�L�Y�H �X�S �W�R �%�D�\�O�R�U�·�V
�P�L�V�V�L�R�Q�R�I �H�G�X�F�D�W�L�Q�J �P�H�Q �D�Q�G �Z�R�P�H�Q �I�R�U �Z�R�U�O�G�Z�L�G�H �O�H�D�G�H�U�V�K�L�S �D�Q�G �V�H�U�Y�L�F�H �E�\ �L�Q�W�H�J�U�D�W�L�Q�J �D�F�D�G�H�P�L�F
�H�[�F�H�O�O�H�Q�F�H �D�Q�G �&�K�U�L�V�W�L�D�Q �F�R�P�P�L�W�P�H�Q�W �Z�L�W�K�L�Q �D �F�D�U�L�Q�J �F�R�P�P�X�Q�L�W�\��

�%�D�\�O�R�U �8�Q�L�Y�H�U�V�L�W�\ �L�V �D �S�U�L�Y�D�W�H �Q�R�W���I�R�U���S�U�R�I�L�W �X�Q�L�Y�H�U�V�L�W�\ �D�I�I�L�O�L�D�W�H�G �Z�L�W�K �W�K�H �%�D�S�W�L�V�W �*�H�Q�H�U�D�O �&�R�Q�Y�H�Q�W�L�R�Q
�R�I �7�H�[�D�V�� �$�V �D�Q �$�I�I�L�U�P�D�W�L�Y�H �$�F�W�L�R�Q���(�T�X�D�O �2�S�S�R�U�W�X�Q�L�W�\ �H�P�S�O�R�\�H�U�� �%�D�\�O�R�U �L�V �F�R�P�P�L�W�W�H�G �W�R �F�R�P�S�O�L�D�Q�F�H
�Z�L�W�K �D�O�O �D�S�S�O�L�F�D�E�O�H �D�Q�W�L���G�L�V�F�U�L�P�L�Q�D�W�L�R�Q �O�D�Z�V�� �L�Q�F�O�X�G�L�Q�J �W�K�R�V�H �U�H�J�D�U�G�L�Q�J �D�J�H�� �U�D�F�H�� �F�R�O�R�U�� �V�H�[�� �Q�D�W�L�R�Q�D�O
�R�U�L�J�L�Q�� �S�U�H�J�Q�D�Q�F�\ �V�W�D�W�X�V�� �P�L�O�L�W�D�U�\ �V�H�U�Y�L�F�H�� �J�H�Q�H�W�L�F �L�Q�I�R�U�P�D�W�L�R�Q�� �D�Q�G �G�L�V�D�E�L�O�L�W�\�� �$�V �D �U�H�O�L�J�L�R�X�V �H�G�X��
�F�D�W�L�R�Q�D�O �L�Q�V�W�L�W�X�W�L�R�Q�� �%�D�\�O�R�U �L�V �O�D�Z�I�X�O�O�\ �S�H�U�P�L�W�W�H�G �W�R �F�R�Q�V�L�G�H�U �D�Q �D�S�S�O�L�F�D�Q�W�·�V �U�H�O�L�J�L�R�Q �D�V �D �V�H�O�H�F�W�L�R�Q
�F�U�L�W�H�U�L�R�Q�� �%�D�\�O�R�U �H�Q�F�R�X�U�D�J�H�V �Z�R�P�H�Q�� �P�L�Q�R�U�L�W�L�H�V�� �Y�H�W�H�U�D�Q�V�� �D�Q�G �L�Q�G�L�Y�L�G�X�D�O�V �Z�L�W�K �G�L�V�D�E�L�O�L�W�L�H�V �W�R �D�S�S�O�\��

�$�S�S�O�L�F�D�W�L�R�Q �0�D�W�H�U�L�D�O�V �5�H�T�X�L�U�H�G��

�6�X�E�P�L�W �W�K�H �I�R�O�O�R�Z�L�Q�J �L�W�H�P�V �R�Q�O�L�Q�H �D�W �W�K�L�V �Z�H�E�V�L�W�H �W�R �F�R�P�S�O�H�W�H �\�R�X�U �D�S�S�O�L�F�D�W�L�R�Q��

�‡ �&�R�Y�H�U �O�H�W�W�H�U

�‡ �&�X�U�U�L�F�X�O�X�P �9�L�W�D�H

�‡ �5�H�V�H�D�U�F�K �V�W�D�W�H�P�H�Q�W

�‡ �7�H�D�F�K�L�Q�J �V�W�D�W�H�P�H�Q�W

�‡ �3�X�E�O�L�F�D�W�L�R�Q �O�L�V�W

�‡ �6�X�S�S�R�U�W �R�I �%�D�\�O�R�U�·�V �P�L�V�V�L�R�Q

�‡ �&�R�S�\ �R�I �2�I�I�L�F�L�D�O �K�L�J�K�H�V�W �G�H�J�U�H�H �W�U�D�Q�V�F�U�L�S�W ���U�H�T�X�L�U�H�G �I�R�U �I�L�Q�D�O�L�V�W�V��

�‡ �/�D�W�H�V�W �G�R�F�W�R�U�D�O �W�U�D�Q�V�F�U�L�S�W�V

�‡ �6�W�D�W�H�P�H�Q�W �L�Q�G�L�F�D�W�L�Q�J �,�J�Q�L�W�H �V�X�S�S�O�H�P�H�Q�W�D�O �L�Q�I�R�U�P�D�W�L�R�Q �V�X�E�P�L�W�W�H�G

�‡ �5�H�I�H�U�H�Q�F�H �O�H�W�W�H�U ���W�R �E�H �V�X�E�P�L�W�W�H�G �R�Q�O�L�Q�H �E�\ �W�K�H �U�H�I�H�U�H�Q�F�H �Z�U�L�W�H�U�V �D�W �W�K�L�V �V�L�W�H �K�H�O�S �S�R�S�X�S��

�$�Q�G �D�Q�\�W�K�L�Q�J �H�O�V�H �U�H�T�X�H�V�W�H�G �L�Q �W�K�H �S�R�V�L�W�L�R�Q �G�H�V�F�U�L�S�W�L�R�Q��

�)�X�U�W�K�H�U �,�Q�I�R���K�W�W�S�������Z�Z�Z���E�D�\�O�R�U���H�G�X���P�D�W�K��

�3�R�V�W�G�R�F�W�R�U�D�O �6�H�D�U�F�K �&�R�P�P�L�W�W�H�H�$�B�0�D�U�W�L�Q�H�]���)�L�Q�N�H�O�V�K�W�H�L�Q�#�E�D�\�O�R�U���H�G�X��

��



�7�R�S�L�F ���� �2�3 �� �6�) �1�H�W �������� �-�X�O�\ ������ ��������

�)�U�R�P�� �7�R�P �.�R�R�U�Q�Z�L�Q�G�H�U ���W�K�N�P�D�W�K�#�[�V���D�O�O���Q�O��
�6�X�E�M�H�F�W�� �&�R�Q�J�U�D�W�X�O�D�W�L�R�Q�V �W�R �������� �)�L�H�O�G�V �0�H�G�D�O�L�V�W�0�D�U�\�Q�D �9�L�D�]�R�Y�V�N�D

�7�K�H �2�3�6�) �F�R�P�P�X�Q�L�W�\ �F�R�Q�J�U�D�W�X�O�D�W�H�V �0�D�U�\�Q�D �9�L�D�]�R�Y�V�N�D �R�Q�K�H�U �������� �)�L�H�O�G�V �0�H�G�D�O�´�I�R�U �W�K�H �S�U�R�R�I
�W�K�D�W �W�K�H�1�…�O�D�W�W�L�F�H �S�U�R�Y�L�G�H�V �W�K�H �G�H�Q�V�H�V�W �S�D�F�N�L�Q�J �R�I �L�G�H�Q�W�L�F�D�O �V�S�K�H�U�H�V �L�Q �� �G�L�P�H�Q�V�L�R�Q�V�� �D�Q�G �I�X�U�W�K�H�U
�F�R�Q�W�U�L�E�X�W�L�R�Q�V �W�R �U�H�O�D�W�H�G �H�[�W�U�H�P�D�O �S�U�R�E�O�H�P�V �D�Q�G �L�Q�W�H�U�S�R�O�D�W�L�R�Q �S�U�R�E�O�H�P�V �L�Q �)�R�X�U�L�H�U �D�Q�D�O�\�V�L�V�µ�� �+�H�U
�Z�R�U�N �X�V�H�V �W�H�F�K�Q�L�T�X�H�V �Z�K�L�F�K �W�R�X�F�K �W�R �V�S�H�F�L�D�O �I�X�Q�F�W�L�R�Q�V�� �$�F�W�X�D�O�O�\�� �V�K�H �J�D�Y�H �D �F�R�Q�W�U�L�E�X�W�H�G �W�D�O�N �´�2�Q
�R�S�W�L�P�D�O �D�V�\�P�S�W�R�W�L�F �E�R�X�Q�G�V �I�R�U �V�S�K�H�U�L�F�D�O�#���G�H�V�L�J�Q�V�µ �D�W�2�3�6�)�$�������� �0�D�G�U�L�G�� �6�S�D�L�Q�� ���������� �0�D�U�\�Q�D
�9�L�D�]�R�Y�V�N�D �R�U�L�J�L�Q�D�W�H�V �I�U�R�P �8�N�U�D�L�Q�H�� �V�K�H �V�W�X�G�L�H�G �L�Q �.�L�H�Y�� �6�K�H �L�V �I�X�O�O �S�U�R�I�H�V�V�R�U �D�Q�G �&�K�D�L�U �R�I �1�X�P�E�H�U
�7�K�H�R�U�\ �D�W �W�K�H �,�Q�V�W�L�W�X�W�H �R�I �0�D�W�K�H�P�D�W�L�F�V �R�I �W�K�H�e�F�R�O�H �3�R�O�\�W�H�F�K�Q�L�T�X�H �)�p�G�p�U�D�O�H �G�H �/�D�X�V�D�Q�Q�H�L�Q �/�D�X�V�D�Q�Q�H��
�6�Z�L�W�]�H�U�O�D�Q�G��

�7�R�S�L�F ���� �2�3 �� �6�) �1�H�W �������� �-�X�O�\ ������ ��������

�)�U�R�P�� �$�Q�G�U�H�L �0�D�U�W�t�Q�H�]���)�L�Q�N�H�O�V�K�W�H�L�Q ���$�B�0�D�U�W�L�Q�H�]���)�L�Q�N�H�O�V�K�W�H�L�Q�#�E�D�\�O�R�U���H�G�X��
�D�Q�G �)�U�L�W�] �*�H�V�]�W�H�V�\ ���)�U�L�W�]�B�*�H�V�]�W�H�V�\�#�E�D�\�O�R�U���H�G�X��

�6�X�E�M�H�F�W�� �5�H�S�R�U�W �E�\�*�H�V�]�W�H�V�\�� �0�D�U�W�¯�Q�H�]���)�L�Q�N�H�O�V�K�W�H�L�Q�� �%�D�\�O�R�U �$�Q�D�O�\�V�L�V �)�H�V�W �L�Q �:�D�F�R�� �7�H�[�D�V

�)�L�J�X�U�H ���� �/�D�Q�F�H �/�L�W�W�O�H�M�R�K�Q��

�7�K�H �%�D�\�O�R�U �$�Q�D�O�\�V�L�V �)�H�V�W�� �´�)�U�R�P �2�S�H�U�D�W�R�U �7�K�H�R�U�\ �W�R �2�U�W�K�R�J�R�Q�D�O �3�R�O�\�Q�R�P�L�D�O�V�� �&�R�P�E�L�Q�D�W�R�U�L�F�V�� �D�Q�G
�1�X�P�E�H�U �7�K�H�R�U�\���µ �W�R�R�N �S�O�D�F�H �G�X�U�L�Q�J �W�K�H �S�H�U�L�R�G �0�D�\ �����²������ ���������� �K�D�Y�L�Q�J �E�H�H�Q �G�H�O�D�\�H�G �I�U�R�P �L�W�V
�R�U�L�J�L�Q�D�O �G�D�W�H �L�Q �0�D�\ �R�I �������� �G�X�H �W�R �W�K�H �S�D�Q�G�H�P�L�F�� �7�K�H �F�R�Q�I�H�U�H�Q�F�H �Z�D�V �R�U�J�D�Q�L�]�H�G �D�U�R�X�Q�G �Y�D�U�L�R�X�V
�W�R�S�L�F�V �R�I �$�Q�D�O�\�V�L�V�� �V�X�F�K �D�V �2�S�H�U�D�W�R�U �D�Q�G �6�S�H�F�W�U�D�O �7�K�H�R�U�\�� �6�S�H�F�L�D�O �)�X�Q�F�W�L�R�Q�V�� �D�Q�G �2�U�W�K�R�J�R�Q�D�O �3�R�O�\��
�Q�R�P�L�D�O�V�� �D�Q�G �W�K�H�L�U �F�R�Q�Q�H�F�W�L�R�Q�V �Z�L�W�K �&�R�P�E�L�Q�D�W�R�U�L�F�V�� �3�U�R�E�D�E�L�O�L�W�\ �7�K�H�R�U�\�� �D�Q�G �1�X�P�E�H�U �7�K�H�R�U�\�� �:�H
�D�O�V�R �F�H�O�H�E�U�D�W�H�G �/�D�Q�F�H �/�L�W�W�O�H�M�R�K�Q�·�V �D�F�F�R�P�S�O�L�V�K�P�H�Q�W�V �L�Q �P�D�W�K�H�P�D�W�L�F�V �D�Q�G �L�Q �E�X�L�O�G�L�Q�J �W�K�H �0�D�W�K�H�P�D�W��
�L�F�V �'�H�S�D�U�W�P�H�Q�W �D�W �%�D�\�O�R�U �8�Q�L�Y�H�U�V�L�W�\ �I�R�U �Z�H�O�O �R�Y�H�U �D �G�H�F�D�G�H��

�7�K�H �F�R�Q�I�H�U�H�Q�F�H �Z�D�V �R�U�J�D�Q�L�]�H�G �L�Q �D �K�\�E�U�L�G �I�R�U�P�D�W �D�Q�G �E�U�R�X�J�K�W �W�R�J�H�W�K�H�U �P�R�U�H �W�K�D�Q ������ �U�H�V�H�D�U�F�K�H�U�V
�I�U�R�P �D�O�O �F�R�Q�W�L�Q�H�Q�W�V �H�[�F�H�S�W �$�Q�W�D�U�F�W�L�F�D��

�7�K�H �S�O�H�Q�D�U�\ �V�S�H�D�N�H�U�V �Z�H�U�H��
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