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PUBLISHER
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CLOCK
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ANY

inter-library
document

circulation
LIBRARY

traffic
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acquisition

ACCOUNTANT
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auditing budgeting
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(a) Management

(b) Primary process

(c) Finance
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BOARD
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(c) Support

Support
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renew
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Document Circulation
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D: Document

circulation M: MEMBERC: CLOCK

D: Document

circulation
M: MEMBER

M: d_reserve

M: d_cancel

M: d_res_borrow

D: Document

circulation

M: MEMBERA: ANY

M: borrow

M: return

M: renewC: overdue

D: remind

(a) Borrowing

(b) Document reservation

(c) Lost documents

A: find

A: miss

M: lose

D: write_off
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Member Services

Fine handling Pass handling

pay

waive

clear

become_member

Membership

exclude

terminate

leave

include

issue_pass

lose_pass

find_pass

destroy_pass
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M: MEMBERS: Member

services

S: Member

services

(b) Fine handling

M: MEMBER

S: clear

S: waive

M: pay

M: MEMBER
S: Member

services

S: issue pass

A: ANY
A: find pass

S: destroy pass

M: lose pass

M: become_member

S: exclude

S: include

M: leave

S: terminate

(a) Exclusion

(c) Pass handling
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Registration of

circulation activities

Registration of

member services
Queries

Administrate circulation activities and member services
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DBS
U: USER

U:M: borrow

U:M: renew

U:M: return

U:C: overdue

U:D: remind

U: query

DBS: answer query
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PASSMEMBER_CLASS

MEMBER

DEPARTMENT

T_RESERVATION

D_RESERVATION

LOANFINE

DOCUMENT
JOURNAL SERIAL_WORK

PERIODICALPART_OFVOLUME

TITLE

is_a

is_a

volume

loan

available_at

department

m_class member
pass

0,1

volume periodical

member

member

member
volume

document

owner

document
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T_RESERVATION

date_reserved: DATE

+cancel

*create

+res_borrow

VOLUME

authors: LIST[STRING]

D_RESERVATION

date_reserved: DATE

+cancel

*create

+d_res_borrow

FINE

amount: MONEY

outstanding: MONEY

paid: MONEY

pay_before: DATE

waived: MONEY

pay

waive

+clear

*exclude

*lose

DOCUMENT

!barcode: NAT

location_code: STRING

max_borrowing_

period: NAT

penalty: MONEY

price: MONEY

technology: STRING

bind_in

bind_out

borrow

*create

d_res_borrow

+destroy

find

lose

miss

renew

return

+write_off

t_res_borrow

MEMBER

address: STRING

alternative_id: STRING

city: STRING
message: STRING

name: STRING
nr_documents_

t_res_borrow

return

renew

lose

leave

include

get_pass

exclude

d_res_borrow
borrow

Excluded

zip: ZIP

telephone: STRING

borrowed: NAT

exclude

+lose

overdue

remind

renew

+return

*create

LOAN

date_

borrowed: DATE

return_

before: DATE

DEPARTMENT

loan

volume

volume

document

member

member

member

docu-

ment

0,1

depart-

ment

avail-

able_at

owner

name : STRING
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MEMBER

address: STRING

alternative_id: STRING

city: STRING
message: STRING

name: STRING

nr_documents_borrowed: STRING

telephone: STRING

zip: ZIP

Excluded

borrow
d_res_borrow

exclude

get_pass

include

leave

lose

renew

return

t_res_borrow

PASS

Lost

find

lose

!barcode: NAT

*create

+destroy

0, 1

pass
member

MEMBER_CLASS

borrowing_allowance: NAT

borrowing_periods: SET[NAT]

name: MEMBER_CLASS_NAME

m_class
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TITLE

annotation: STRING

code: STRING

title: STRING

title_key: STRING

PERIODICAL

editors: LIST[STRING]

VOLUME

authors: LIST[STRING] PART_OF

JOURNAL

nr_of_issues: NAT

SERIAL_WORK

is_a

is_a

volume

0,1

periodical
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LOAN

DOCUMENT
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cYdfehgjilkfdfmonpgrqrd^sutvmwmZtvxpg8iwe
y mZz{ipkfzZq y gvtvihkcYtfmomYt{x}| T �v~o�}���o��� tozvi

Rw��R s � � ���o� cutvmomYt{xudvm� � S{� R��o� � ���o� cYtfmomYt{xudv�Y�v�ZtZq8�o�udvi y� ~ � �:���o� y tv�Yzv�� ~ � �h�����w� mZd y �wmoiY�vcYdf�ZtfmZdtvnYdvmw�r�ud�| T �v~w�h���mZd y ��mri}| T �v~o�p���mZd{�\g8iw�:| T �v~o�p���mZdviYdvx:| T �f~o�:�� ~ � �:���o� y tf�Zzf�� ~ � �h�����o� mYd y �wmriu�{cudv�YtvmYd�ZdZqft����YtZkwg y gft{ihk
�o� T �f~o�Q� q{mZdwz y d�q�mYdoz y dZk�z T �f~o� gjipk y zvihqrd�c�zviw��gji\g y gvz � g8�Yd�k�g y kft�o� yr� z y g y k�qft����YtviYdvi y k�zvmYd�q�zviw��� � zviw� yr� d�mYd y �wmoi �Yz y d¡gok�krd y�y t�o� �Z¢ � � � d£� � S{� Rw�w� � � cutvmomYt{x}|S� � �p¤ � dfnZdvi y kfd y k yr� d ~ nZzYg � zvc � d^� � zfe�o� tv��q y t£¥Yz � krd �ZRw��R s � � � cYtfmomYt{x�gjihq{mZdwz�krd�k yr� d�iw�r��cYdfm�tv���Yt�q��r�hd{i y k�o� q8��momYd{i y � �£cYtfmomYt{xudv��cw� yr� d¦�hd���cYdvm c���tviYd�z{i���z � krt§q � dZq�¨hk©x � d yr� dfm yo� d�o� �ud{�wcudvmlgrk�iYt y dfªuq � ���Zdv� ��ZtfmZz �o� � toz{iH« T �v~w�:� cYtfmomYt{xudv�Y�v�ZtZq8�o�udvi y «¬� � Sv� R��o� � � cYtvmwmZtvxYdfm}« Rw�2R s � � � y tv�Zzf� �mYd y ��mriu�{cudv�YtvmZd­«®� ~ � � «w«cYtfmomYt{x}| � twz{i � cYtfmomYt{xYdfm � cYtfmomYt{xYdf�Z�f�ZtZq8�o�ud{i y �y tv�Yzv� � mYd y �wmriu�{cudv�YtvmYd ��¯

T �v~w�}� q�mZdwz y d�| �°� cYtvmwmZtvxYdf�Z�f�Zt�q��r�hd{i y � cutvmomYt{xudvm �y tv�Yzv� � mZd y ��mriu�{cYdf�ZtfmZd �©±
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� � Sv� R��o� � � cutvmwmZtvx:| cutvmwmZtvxYdf�Z�v�Yt�q��r�hd{i y �	±
R��2R s � � � cutvmwmZtvx:|ScYtvmwmZtvxYdfm ���

�o� T �f~o�Q� mYd y �wmri�¨hg �o� k yo� d T �f~o� gjipk y zvihqrd � � � S{� R��o� � � mZd y �wmoi�krd y k�o� yr� d ~ nZzYg � z{c � d^� � zfe¡tv� yr� d^mYd y �wmriudv� �ZtZq8�o�ud{i y�y t �omo�Yd�z{i���o�JRw��R s � � � mYd y ��mri��Yd�q{mZdwz�kfdZk yo� d�iw�r�wcudvm§tv���Yt�q8�o�udvi y k�q��wmomYd{i y � �£cutvmomYt{xudv��o� cw�£��cw�¡tviYd ��ZtfmZz �o� �}«J� � S{� Rw�w� � � �H« Rw��R s � � «o«mZd y ��mri}| T �f~o� �Zg��C|`� � � �w�{¯
T �f~o�Q� mYd y ��mri}| T �v~w� �Zg��C|`� � � �w��±� � S{� Rw�w� � � mZd y ��mri}|S� � ±
Rw��R s � � � mZd y ��mri}| � ���

�o� T �f~o�Q� mYd{iud{x�krd y k yo� d£mZd y ��mri��Zz y d£�Ztfm � ¯ � � � ��� y t£�Z¢�zviw�lg8� yr� d�o� �hg��o�YdvmYd{ipqfd�cud y xYdwd{i y tv�Yzv�§z{i����Z¢¡grk�gji yo� d�z �w� tvxYdf�£cYtfmomYt{x\gji�e�o� �Ydfmhgftv�hk¦�Ytvm yr� d¦�hd���cYdvm ��o� � � S{� Rw�w� � � mZdviYdvx��udfmZd � �¡zv�w�uk yr� d�mYd{iud{xuz � dvnZdvi y y t yo� d � gok y tvmw��tv� yo� d�o� cYtfmomYt{xudv� �Zt�q��r�hd{i y � x � dfmZd§g y gok yo� dvi§zfnZzYg � zvc � d^�Ytvm��r� y ��mZd��v�udvmhgfd�k �
�o�JRw��R s � � � mYd{iYdvx¡q � d�q{¨uk�x � d yo� dfm yo� d^�ud{�wcudvmlgrk�iYt y dfªuq � �w�Ydv� ��ZtfmZz �o� �}«J� � S{� Rw�w� � � �H« Rw��R s � � � �\¤ � �Z¢C« � ~ � � «o«mZdviYdvx:|`� � � � �\¤ � �Y¢ �{¯

T �f~o�Q� mYd{iYdvx:| T �f~o� �Zg8�:|S� � � ����p¤ � �Z¢ �¦±� � S{� Rw�w� � � mZdviYdvx:|`� � ±
Rw��R s � � � mZdviYdvx:| � ���
�ZtfmZz �o� � « R��2R s � � � � « � � S{� Rw�w� �}«w«tvnYdvmw�r�ud�| T �v~w� �Yg8�:|S� � � �o�^¯/Rw��R s � � � tvnYdvmw�r�Yd°| � ���
�ZtfmZz �o� � « R��2R s � � � � « � � S{� Rw�w� �}«w«mZd{�\g8iw�:| T �f~o� �Zg��C|`� � � �w��¯/R��2R s � � � mYd�� gji��C| � ���d{i���krdvmwnhgoqfd^sYtvmwmZtvxpg8iwe �
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cYdfehgjilkfdfmonpgrqrd��pg y � d � dZkfdvmwnZz y gft{ipky mZz{ipkfzZq y gvtvihky �fmZdZkfdfmonYd�|�� � Tv� R��:�

�Z� � ���v� � � ~ ��� �v�}�
Rw��R s � � � � ~ � �p�����o� y tf�Zzf�y �Zqfzvihqrd � | �Z� � ���v� � � ~ ��� �v�p���y �fmZdZkf�vcYtfmomZtvx:|�� � T{� Rw�:�

T �f~o�}�
�Z� � ���v� � � ~ ��� �v�}�
Rw��R s � � �� � S{� Rw�w� � �� ~ � �}���o� y tf�Zzf�� ~ � �p�����o� mZd y ��mriu�{cudv�ZtfmZd�Yd�qft{�w�ut�k�g y gvt{ipk
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�o� S mYdoz y d�mZdZkfdvmwnZz y gft{i�mZd � z y gvtvi m cYd y xudodvi nYt � �o�ud�n¡z{i��£�hd���cYdfm�� ��o�£~ � y dfm¡q{mZdwz y gft{i � nYt � �r�ud°|Sm ��¯ n¡z{i����hd���cYdfmC|Sm ��¯ � ��ZtfmZz �o� n}« � � T{� Rw�}� mQ«��Y� � �
�f� � � ~ � � �f�:� � « Rw�2R s � � � �}«J� ~ � � «o«y �fmZdZkfdfmonZd°|Sn � m � � � � ��¯
�Z� � ���v� � � ~ ��� �v�Q� q{mZdoz y d°|Sm � n � � � � ���

�o� �ZdZk y mZtf��z£mZdZkfdfmonYz y gvt{i ��ZtfmZz �o� m}« �Z� � ���v� � � ~ ��� �v� «o«y �Zqfzvihqrd � |`m �¦¯ �Y� � �
�v� � � ~ � � �f�}� qrz{ipqfd � |`m ���
�o� S mYdoz y d z T �v~w� mYd � z y gvt{ipk � gj� � cYd y xYdwd{i��ZtZq8�r�hd{i y q�zviw���ud{�wcudvm£� ��o� �ZdZk y mZtf��mYd�kfdfmonYz y gvtvi m cYd y xudodvi£�lz{i�� yo� d£nZt � �o�ud tv�lq�z{i���zf�o� yr� d�o� y �fmZdZkf�vcYtfmomZtvx�dvnYd{i y�y t yr� d � grk y tvmw��tf�lq � � � grk£dvnYd{i y z � krt^� � zfeuk�q
�o� z�k¦cYdYgji�e iYt y zvnYzZg � zvc � d � � � d T �v~o�Q� q{mZdwz y d�dvnYd{i y dvihk��wmZdZk yo� z y�o��� ¯ � �ZtZq8�o�ud{i y « � � �hd��wcudvmQ« � ��ZtfmZz �o� n}« � � T{� Rw�}��� « T �v~w�:� � « R��2R s � � � �}«J� � S{� Rw�w� � � �p¤ � �Y¢X«J� ~ � � «o«y �fmZdZkf�vcYtvmwmZtvx:|`n ���X� � � q � �p¤ � �Y¢ �^¯

T �f~o�Q� q{mZdoz y d°| �X� q � � � �p¤ � �Z¢ �¦±
�Z� � ���v� � � ~ ��� �v�Q� mYd�kf�vcYtfmomYt{x}| �Z� � ���v� � � ~ ��� �v� �Zg��C|Sn � � �w�¦±� � S{� Rw�w� � � y �fmZdZkf�vcYtvmwmZtvx:|`� � n ��±
Rw��R s � � � y �fmZdZkf�vcYtfmomZtvx:| � ���d{i���krdvmwnhgoqfd��hg y � d � dZkfdfmonZz y gft{ipk �
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cYdfehgjilkfdfmonpgrqrd��Yt�q��r�hd{i y � dZkfdfmonYz y gvt{ipk
y mZz{ipkfzZq y gvtvihk�Z�fmZdZkfdfmonYd�|�� � Tv� R��:��Z� � ���v� � � ~ ��� �v�}�

Rw��R s � � �� ~ � �p�����w� y tv�Yzv��Z�Zqfzvihqrd � |S�Z� � ���v� � � ~ ��� �v�p����Z�fmZdZkf�vcYtfmomZtvx:|�� � T{� Rw�:�
T �f~o�}��Z� � ���v� � � ~ ��� �v�}�

Rw��R s � � �� � S{� R��o� � �� ~ � �}���o� y tf�Zzf�� ~ � �h�����w� mZd y �wmoi�cudv�YtvmYd�Yd�qft{�w�ut�k�g y gvt{ipk
�o� S mYdoz y d�mZdZkfdvmwnZz y gft{i�mZd � z y gvtvi m cYd y xudodvi �Yt�q8�o�udvi y q�z{iw���hd���cYdfm�� �
�o�£~ � y dfm¡q{mZdwz y gft{i � �Yt�q��r�udvi y |Sm ��¯ q�z{i����hd���cYdvm:|Sm ��¯ � ��ZtfmZz �o� �}«J� � S{� Rw�w� � � m}« �Z� � ���v� � � ~ ��� �v�}� � « R��2R s � � � y «J� ~ � � «o«�Z�fmZdZkfdfmonZd°|S� � m � � � y ��¯�Z� � ���v� � � ~ ��� �v�Q� q{mZdoz y d°|Sm � � � � � y ���
�o� �ZdZk y mZtf��z£mZdZkfdfmonYz y gvt{i ��ZtfmZz �o� m}«J�Z� � ���v� � � ~ ��� �v� «o«�Z�Zqfzvihqrd � |`m �¦¯ �Y� � �
�v� � � ~ � � �f�}� qrz{ipqfd � |`m ���
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�o� S mYdoz y d z T �v~w� mYd � z y gvt{ipk � gj� � cYd y xYdwd{i��ZtZq8�r�hd{i y q�zviw���ud{�wcudvm£� ��o� �ZdZk y mZtf��mYd�kfdfmonYz y gvtvi m cYd y xudodvi£�lz{i�� q�z{iw�¡zf�o� yr� d�o� �Z�fmZdZkf�vcYtfmomZtvx�dvnYd{i y�y t yr� d � grk y tvmw��tf�lq � � � grk£dvnYd{i y z � krt^� � zfeuk�q�o� z�k¦cYdYgji�e iYt y zvnYzZg � zvc � d � � � d T �v~o�Q� q{mZdwz y d�dvnYd{i y dvihk��wmZdZk yo� z y�o��� ¯ � �Yt�q��r�udvi y «�q � �ud���cYdfm}«¬� � � �\¤£gok y tv�Yzv� � �Y¢¡grk yr� d^mYd y �wmri�cudv�YtvmYd^�Zz y d ��ZtfmZz �o� � « T �v~w�:� � « R��2R s � � � �}«J� � S{� Rw�w� � � �p¤ � �Y¢X«J� ~ � � «o«�Z�fmZdZkf�vcYtvmwmZtvx:| �°� � � � � �\¤ � �Y¢ ��¯
T �f~o�Q� q{mZdoz y d°| �X� q � � � �p¤ � �Z¢ �¦±�Z� � ���v� � � ~ ��� �v�Q� mYd�kf�vcYtfmomYt{x}|S�Z� � ���v� � � ~ ��� �v� �Zg��C|S� � � �w�¦±� � S{� Rw�w� � � �Z�fmZdZkf�vcYtvmwmZtvx:|`� � n ��±
Rw��R s � � � �Z�fmZdZkf�vcYtfmomZtvx:| � ���d{i���krdvmwnhgoqfd��Zt�q��r�hd{i y � d�kfdfmonYz y gvtvihk �
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cYdfehgjilkfdfmonpgrqrd T t�k y �Yt�q��r�udvi y � zviw� � gji�ey mZz{ipkfzZq y gvtvihk�\gokok�|S� � Sv� Rw�w� � ���� tZkfd°| T �v~w�:� ¥ � �w�:� � ~ � �h����hg8iw�:|S� � Sv� Rw�w� � ���xwmpg y do�wtv�w�C|S� � Sv� R��o� � ����Yd�qft{�w�ut�k�g y gvt{ipk
�o� � � S{� Rw�w� � � �\gokok£k��hk��Ydviw�uk yr� d�iYtfmf�uz ��� g8�Yd��wmZtZqfdZkok£tv�¡z£� � S{� Rw�w� ��g8ihk y zvihqrd ��o�£~ � y dfm�� grkwk � yr� d�tvi � � y xYt^�YtZkok�gjc � d�dfnZdvi y k�g8i yo� d � g8�Zd�tf��z£� � S{� Rw�w� ��o� gjipk y z{ipqfd zvmZd��hg8iw�¡zviw� xwmpg y do�wtv�o� ��ZtfmZz �o� �}«J� � S{� Rw�w� � «o«®�\gokok�|S� �{¯ � � Sv� R��o� � �`� t�krd�|`� ���
�o� � � S{� Rw�w� � �`� tZkfd k��hk��Ydviw�uk yr� d�iYtfmf�uz ��� g8�Yd§q��uq � d tv�¡z£� � S{� Rw�w� �lgjihk y zvihqrd � � � d�o� t{i � � y xut�iYdvª y �ut�kwkwg8c � d dvnYd{i y k�gji yo� d � g��Zd�tv�§z£� � S{� R��o� ��zfmZd
�o� � � S{� Rw�w� � � �hg8iw��zviw��� � S{� Rw�w� � � x�mhg y do�wtv�w� ��o� ¥�� �o�Q�`� t�krd�q�mYdoz y dZk�z£¥�� �o� gjipk y z{ihqrd�zviw��g8ipg y gvz � g��ZdZk g y x\g yo� yo� d�o� �YdviYz � y ���Ytvm yr� d � t�k y �Yt�q��r�hd{i y � T �v~w�}� � tZkfd^�Yd�k y mYtv�hk yr� d T �v~w��o� gjipk y z{ipqfd��r�wmpgji�e yo� d � g��Zd tv� x � grq � yo� d£�Yt�q8�o�udvi y grk � tZk y � � � �pk � yr� d^�Yt�q��r�udvi y grk�o� iYt y cutvmwmZtvxYdv�§z{i��f�htvmYd�| g y �YtodZk�iYt y tZqoq��wmlgji�z{i���dfªhgok y g8iwe T �f~o��o� gjipk y z{ipqfd � co� y�yo� d ~ nZzZg � zvc � d^� � zve¡tf� yo� d£�ZtZq8�o�udvi y grk�k y g �w� krd y�y t
�o� ¥Zz � krd � � � d{i g y grk^�Yt{�oi�� � yr� d{i yr� grk�� � zve�grk�krd y y t �omo�Yd°|Kkrdod yr� d�o� � � S{� Rw�w� ��k8�YdZqwg��hgoqfz y gvtvi ���^Rw��R s � � � � tZkfd��ZdZq�mZdwz�krd�k yr� d^iw�r��cYdfm�tf��o� �ZtZq8�o�udvi y k©cYtfmomYt{xudv��cw� yr� d¦�hd���cYdvm x\g yo� ¤ ��ZtfmZz �o� � « T �f~o�}� �Q«J¥�� �w�:� y «J� ~ � � «w«� tZkfd°| �X� � � y ��¯� � Sv� R��o� � �`� t�krd�|`�Zt�q��r�hd{i y | �Z�o� ±¥ � �w�}� � t�krd�|`� ���°� y �¦±

T �v~w�}� � t�krd�| �Z�¦±
R��2R s � � �`� t�krdo�f�ZtZq8�r�hd{i y | �ud{�wcYdfmC| �Z�w���

�ZtfmZz �o� �}«J� � S{� Rw�w� �Q«o«®�pgji��C| q �^¯ � � Sv� R��o� � � �pgji��C|`� � �
�ZtfmZz �o� �}«J� � S{� Rw�w� � «o« xwmpg y do�wtv�o�:|S� �¦¯ � � S{� R��o� � � xwmpg y dw�otf�o�:|S� � �d{i���krdvmwnhgoqfd T t�k y �Yt�q��r�hd{i y � zviw� � g8iwe �
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cYdfehgjilkfdfmonpgrqrd � ªuq � �pkwgft{ihky mZz{ipkfzZq y gvtvihkcYdZqft{�udw���hd��wcudvm:| R��2R s � � �

� � � � ���C���w� zv�o�wmZdZkok
� � � � �
�X���o� z � y dfmriYz y g�nZdw�Zg���w~ � ��� ~ T ���o� cuzvmhqftv�Yd
� � � � �
�X���o� qwg y �
R��2R s � � � S%T ~����X�� ���w~ � � Rw�w� � �
� � � � �
�X���o� iYz{�ud
�w~
���°�
� � � � �
�X���o� y d � dv� � tviYd
� � �p���dvªhq � �w�Yd�| T �v~w�:� ¥ � �w�:� � ~ � �p�����o� � ~ � � zvmwer�o�ud{i y gok��Yzf�Z�{cudv�YtvmYd^�Yz y d �gjipq � �w�Yd�| Rw�2R s � � ���� dwzvnYd�| Rw��R s � � ���y dfmf� gjiuz y d�| R��2R s � � ����Yd�qft{�w�ut�k�g y gvt{ipk�ZtfmZz �o� � « R��2R s � � � zX« � � � � ���C� c « �w~ � ��� ~ T � g��}« � � � � �
�X� q�« � � � � ���C� �\q�« Rw��R s � � � S%T ~
���°� �}«� ���o~ � � R��o� � � �pk�« Rw��R s � � � iH« � � � � �
�X� �Q« �o~����X� y « � � � � �
�X� �}«���� � «w«cYdZqft{�udw���ud{�wcudvm:| � � z � g8� � c � q � �pq � � � �pk � i � � � y � � �^¯

Rw��R s � � � q�mYdoz y d°| � � z � g8� � q � �pq � � � �\k � i � � � y � � ��±
�o~����C� q{mZdoz y d°| � � c � � ���

�o�JRw��R s � � � dfªuq � �w�Yd kfd y k yr� d � ªuq � ���Zdv��� � zfe�tf�£� y t �wmr�ud�krt yo� z y�o� � qfzvioiut y cYtvmwmZtvx§tfm�mZd{iud{x¡z{i����Zt�q��r�hd{i y k � T �f~o�Q� dfªuq � �w�Yd��w� y k yo� d�o� T �f~o� �wmYt�qrd�kok�gji y t�z§k y z y d�x � dfmZd¡g y qfzvi�t{i � �¡k��w�w�Zdfm§z � t�krd�tfm
�o� mZd y ��mri¡dvnYd{i y � cut yo� tv� x � grq � y dvmf� gjiuz y d yo� d T �f~o� �wmYt�qfdZkok ��o� ¥�� �o�Q� dfªuq � �w�Yd q�mYdoz y dZk£z��hg8iYd�tf�����°|@gji x � grq � dvnYdvm�q8��momZdvihq{��gok�o� zvewmZdwdv� ��� y tveYd yo� dfm£x\g yr� z£�Zdwzv� � gjiud^�Ytvm �uzv�f�hd{i y ��ZtfmZz �o� �H« Rw��R s � � � q°« � � Sv� R��o� � � �Q«®¥ � �w�:� �}«J� ~ � � «w«dvªhq � �w�Yd�| T �v~w� �Yg8�:|Kq � � ��� � � � �{¯

Rw��R s � � � dvªhq � �w�Yd�| � � ±
T �f~o�Q� dfªuq � �w�Yd�| T �f~o� �Yg8�:|Kq � � �o��±¥�� �o�Q� dfªuq � �w�Yd�|`� � � � T �v~w� �Yg8�:|Kq � � �w���

�o�JRw��R s � � � g8ihq � �w�Yd qfzvi�t{i � ��tZqoq��wm�g8� yo� d��ud{�wcYdfm£�uzZg��¡z �o� �pgjiud�k£z{iw��gok�o� iYt y g8iwnYt � nZdv�lgji�zviw� cYtfmomYt{x\gji�euk ��ZtfmZz �o� �H« Rw��R s � � «o«>gjihq � ���Zd°| � ��¯/Rw��R s � � � gjipq � �w�Yd�| � ���
�ZtfmZz �o� �H« Rw��R s � � «o« � dozfnZd°| � ��¯/Rw��R s � � �`� dozvnYd�| � ���
�ZtfmZz �o� �H« Rw��R s � � «o« y dvmr�\g8iYz y d°| � �^¯3R��2R s � � � y dvmr�\g8iYz y d�| � ���d{i���krdvmwnhgoqfd � ªuq � �pkwgft{ipk �
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OQP��}P�� � ]`_���� �X_�� 	S]`_ba
cYdfehgjilkfdfmonpgrqrd�¥pgjiud � z{i�� � g8iwey mZz{ipkfzZq y gvtvihk�Yzf�C|`¥�� �o�}�ZR��f�o���p���xYzYg8nYd�|`¥�� �o�:��R��f�o���p���q � dozfmC|`¥�� �o�h����Yd�qft{�w�ut�k�g y gvt{ipk
�o� �ZdZq�mYdozZkfd yr� d z��ht{�wi y�y t^cYd��uzZg���x\g yo� z ��ZtfmZz �o� �}«J¥�� �o�}� zC« R��v�w��� «o«®�Yzf�C|S� � z ��¯ ¥�� �w�}� �Yzf�C|`� � z ���
�o� �ZdZq�mYdozZkfd yr� d z��ht{�wi y�y t^cYd��uzZg���x\g yo� z ��ZtfmZz �o� �}«J¥�� �o�}� zC« R��v�w��� «o«®xYzYg8nZd°|S� � z ��¯ ¥ � �w�}� xYzYg8nZd°|S� � z ���
�o� �ZdZk y mZtf� yo� d£¥�� �o� gjipk y zvihqrd � � � grk�dvnYd{i y qrz{i�t{i � � � zv�o�Ydvi�x � dvi yr� d�o� z��ht{�wi y y t�cYd^�YzYg8��gok � ��ZtfmZz �o� �}«J¥�� �o� «o«�q � dozvm:|S� ��¯ ¥ � �o�Q� q � dwzvm:|S� ���d{i���krdvmwnhgoqfd�¥hgjiud � z{i�� � gjiwe �
OQP��}P�� � � ����� �X_�� 	S]`_ba
cYdfehgjilkfdfmonpgrqrd � z�kwk � z{i�� � g8iwey mZz{ipkfzZq y gvtvihkgrkwk8�udo�v�YzZkok�| �o~����X�®�o~ � ��� ~ T �ZR��2R s � � � � ~ � �h���� tZkfdw�{�uz�kwk�| �w~
���°� � ~ � �h����hg8iw�Y�{�uz�kwk�| �w~
���°� � ~ � �h����ZdZk y mZtf�Z�v�Yz�kwk�| �o~����Y����Yd�qft{�w�ut�k�g y gvt{ipk
�o� �o~����C� q{mZdwz y d�q�mYdoz y dZk�z��YzZkok£z{i��lg8ipg y gfz � g8�ZdZk g y krt yr� z y �hd���cYdfmC| � ��o� �YtYgji y k y t^� � R��2R s � � � eYd y �{�uz�kwk�kfd y k¦�YzZkok�| � � y t�� ��ZtfmZz �o� �Q« �o~����X� iH« �o~ � ��� ~ T � � « R��2R s � � «w«grkwk8�udo�v�Yz�kwk�|S� � i � � ��¯ �w~
���X� q�mZdwz y d�|S� � i � � �¦±

Rw��R s � � � eZd y �v�YzZkok�| � � � ���
�ZtfmZz �o� �Q« �o~����X� �Q«J� ~ � � «w«� tZkfdw�{�uz�kok�| � � � ��¯ �o~����C�`� t�krd�| � � � ���
�ZtfmZz �o� �Q« �o~����X� �Q«J� ~ � � «w«1�hg8iw�Z�v�YzZkok�| � � � ��¯ �o~����C� �hg8iw�:| � � � ���
�ZtfmZz �o� �Q« �o~���� «o« �ZdZk y mYtv�Y�{�uz�kwk�| � � � ��¯ �w~
���C� �Yd�k y mYtv�C|S� ���d{i���krdvmwnhgoqfd � z�kwk � z{i�� � gjiwe �
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