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Résumé :^`f'�Zc?b<��f5d4i��%�.^����S�.��_5agb<c?{Zf8�<f8��c>bJaZ�J~5��f�{<��d<f>� dn{�f��?b<y.��bJc5�Be dJ��{Zf>�n�>b<�B�gb��<_5y�d<�<�#j��n_8�.bJ�Zc�bJaZ��f>�5d eJ�8{Zf
d
�?�5 ._�c>¡�f5c\�J| e y.¡��5yZeJf5�ZcY{�f\d<f>� dB{�f>��y.bJ�BaZc?f5��� {Z��d<_5e �<��c>bJ�Zd e y�e<f5c?��{Z| �ZygfY_>�5d e ¢�e d<�Y{�f%d<f>� d����>_��<�5����{Zf?����c?�>_5�BaZ���<f>��{�f>�
d<f?� dJ�<�6e �B�Z�J_5yZdJ_5d eJb<yk{�_5y.�g�Zygf#dJf>�5 �y.bJ�<b�¡Je<fx�5e a��<f>�!f5dJ�>� � �>^`| eJ{Z�>fxf>� d	{�f#� �Ze£�gf5c5��f5d d c?fx{Zfx�>b<yg�>f5y�d c?f5cx�<bJy¤_>�5d e ¢�e d<�x� �Zc��Jf>�
_>� �gf>�5d<�\�5c?�>_5d e<���x{�f`�<_¥¡��5y.��c>_5d e<bJy�{Zf`dJf>� d\���>b<yg�>f5��d e<bJy�{Zf`�J|5bJc>_?�5�<f>�ZeJ{Zf�yZd eJ� eJ�>_5d e<b<y¦{Zf>�S Z§>�.b<d  .~?�2f?�\{�f	d<f>� dJ�.�� .bJe �¦{�f>�
�Zc?bJ�Zc�e<�5dJ�>�T¨#d<f?� d<f5c?�ª© � �6q�b<��c#§B�._�c5¢£f5yZe c>�6��� �g� e<f5��c>�gyZe ¢gf>_5���k{Z|�_5ag� d c?_>�5d e<b<yk�<bJyZdg�Zc?bJ�.b��<�?�T��d<f?� d	f��.�>�5��d<_�aZ�<f��gb<�ZcP�Zy.f
�5e aZ�<f4d<f>�� Zygb<�<b�¡<eJ«2�.f?�.dJf>� d�_�a.� d c?_5e d<�TbJaZ��f>�5d eJ�B{Zf4dJf>� d<�£�T�Pp#j�mYhn�.bJ�Zc?� �Ze dY�>f�dYf>����b<c�dYf�y¦��c>bJ�.b��2_�yZdU{Zf>�Y�<�� .�5��_>�Y«<�Ze
�>bJc5c?f>� �gb<y.{�f5y�d�¨g�ZygfT��_5�Be � �<fT{�|�b<aZ��f>�5d e<����{Zfgd<f>� dJ�Gf5dPf5y8��b<��c5y�e<�<�<_5y�d��Jf>��b<��d e �<��«<�Zez�.f5c���f5d d<f5y�d�{�f.�Jf>��f5���Z�<bJe dJf5c?�
Abstract :�. .f#i#�\�.^����S�.�¦qªc?b<�Jf?�5d`_>{Z{<c?f>�<�<f>�.d  .f#�Zc?b<a��<f��¬b���d<f>� d e y.¡¥�>bJy.��b<c��Be d §�b��#�>bJ�B�.bJy.f5y�d<�<�>j�d	_5e ���`_5d	{<e<�<�5 g_5c>¡Je yg¡	d  .f
f5yg¡<e ygf>f5c'� c>bJ�­�5�<f�c5eJ�>_5�`d<f>� d e y.¡¤_>�5d e ¢�e d eJf>�U���>_5�<���Z�<_�d e<bJy®b��#d<f>� d<�T��c?f>_5�BaZ�Jf>�<�£dJ_5¯�e y.¡¥e yZdJb¤_>�?�>b<��yZd	d<_5c?¡�f5d	d<f>�� Zygb<�<b�¡<§ª�
f5dJ�>� � �\�. .f®¡�b�_5�8e<�'d<bM�5b��5�.�' �e<��_>�5d e ¢�e d §°bJy±d  gf®�5c?f>_5d e ¢gf²_>� �.f>��d<��b��Ud<f>� d�¡�f5ygf5c>_�d e<bJy³��{Zf?� eJ¡<y´b��Ud  .f²bJc>_?�5�<f>�
ide
yZd e<� e<�?_5d eJb<yµb���d<f>� dk_>�<� ���B�Zd eJb<yg�<�4�5 .bJe<�>f�b��xd  gf���c>bJ�.f�c5d e<f>�¥d<b¤d<f?� d<�B� � � � ����b<c'd  ._�dU���Zc��gb��<f>�B�<f5¢gf�c>_��¥�<f5¢£f5�<�¤b��

_5ag� d c?_>�5d eJb<y�_5c>fT�Zc?b<�gb��<f>{��#f5�.f?�5�ZdJ_5aZ�Jf%d<f>� dx�5bJcU_U¡Je ¢gf�y'd<f>�� Zygb<�<b�¡<§ª�._5a.� d c>_>��d�d<f>� dJ�Gd<f>� d����Zc��gb��<f>�G�T�Sp�j�m�hk�>b<y�d e yZ�gf>�
d  �e<��f?�5��b<c�d%aZ§¤�Zc?b<�gb�� e yg¡¦{<e<_>¡Jc>_�����¶P �e<�5 ·�>bJc5c?f>� �gb<y.{�d<bk_n��_5�Be � §�b���d<f>� dT�Z��c5�gb��<f>�<�	_5y.{YaZ§n�Zc?b<¢�e<{<e y.¡Ud  gf4dJb�b<�J�
¶S Ze<�� 'f?_>�<f.d  Ze<�Pf5�Z���<bJe d<_5d e<bJy.�
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1 Introduction^`fU��c?b<�Jf5dY���S�.� 1 �����S�4�gb<ygf5yZd%�.�%� d e y.¡ � f?� d�{�f>� d e y.�¤¨n��b<�Zc�y�e cn{Zf?�\���5d  gb�{Zf?�<�.d<f?�5 Zy�e<«<�.f>��f�d�bJ�Zd e �<�\�gb<��c4d<f>� dJf5c>�¢g��c5eJ� eJf5c?�\f5d8�>f�c5d e<� e<f5c¥�Jf>�8�>bJ�B�.b��<_�yZd<�\�<b�¡Je<�5eJf5�<�<�T¨U�J_k��b<eJ�8_5����c?�>_5� e<�<_5dJf5�Zc?�8{�fk�>bJ�B�.b��<_�yZd<��f5d�_5�Z���Zd e � e<�<_5d<f��Zc?�8{Zf
�>bJ�4�gb��<_5y�d<�<�g��f	��c>bJ�Jf5d%�<| e y�d<��c>f>�<�<f4f>�<�<f5y�d eJf5� �Jf5��f5yZdT_��Yd<f>� dT{�f4�?b<yg�5bJc5�Be d<�B{ZfB�>bJ�B�.b��<_�yZd<�T¨��._5c�d e cB{�f4� �g�>�5eJ� eJ�>_5d e<b<yg�
�%ln^`�!^`|��5�<���nf�yZd4�?f5yZd c>_��4{Zf��>fx��c>bJ�Jf5dBf?� d��Zy��<_5yg¡�_>¡�f�{Z|�f5���Zc?f>�<� e<bJy {�f\d<f>� dJ�4_�a.� d c?_5e d<�B_5���.f5�J�\�Tf5^`_>��j����gf5c���f5dB{Zf
{Z�?�5c�e c?fT{�f>��d<f?� dJ��_5ag� d c?_5e dJ��e yg{Z�5�gf5yg{Z_5�B��f5y�d�{�f.�J_.d<f?�5 Zygb<�Jb�¡<eJfT�<b<�g�

-
�J_>�>f�yZd<f`�����Pi#p�mY�����2pB�Z� �Yf5d<�Z© � �

�Y_5y.�4�>f\�Zc?b<�Jf�d<�!�J_�¡��5yg�5c?_5d eJb<y�{Zf\dJf>� d<�Bf>� dB_��.�>f�_��Zd<bJ�ZcY{Zf��%ln^gm��%��� �To��
	 v � �
�5����f5d�b<��d e �#�Zc?f5y.{�f5y f�yZd c>�>f%�Zy.f
spéc
e<� e<�>_�d e<bJy��>b<�B�gb<c�d<f5��f5y�d<_5�Jf\{�fP�J|5_��Z��� e<�?_5d eJb<y�¨PdJf>� d<f�c%f5d!�Zy��
� ������� � ������� �����ª«<�Ze#{��>�5c�e d!�<fSaZ��d#{<��d<f>� d��<b<�g�!�<_T��b<c��nf

{Zf`d c>_�y.� e d e<bJy.�\«2��e\�<b<y�dP�<f>�P�.bJe y�d<�\{Zf`�g_>�<�<_>¡�f¥bJaZ� eJ¡��>�\{<�8d<f>� d\{�_5yg���J_¥� �g�>�5eJ� eJ�>_5d e<b<yg�Zj��S�Zc?b�{<�Ze d%f5y�c?f5d<bJ�Zc	��y¦�>_>�%{Zf
d<f?� dP_5ag� d c?_5e dJ�
�Y_5y.�#�<fY�?_>{2c?fY{�fT�<| �Zd e � eJ�<_5d eJb<y'e y.{<�.� d c�e<f�� �<fU{�| ��y'dJf5�xb<��d e �<�G�<|��>��c5e d �Zc?fU{�| ��y�f5yg�<f5�BaZ�<f¥�2_�d e<�<��_5eJ�<_5yZdx{�|�b<aZ��f>�5d e<����{�fTd<f>� d
c?f>� d<f��Zy �gb<e y�d�{2eJ�5� e<��e �<f?���Y| �Zy.f��g_5c�d<��e ��f>� dBy.�>�?f>�<�<_5e c?f�{Zf �

couvrir ! �J|5f�y.�<f5�Ba��<f�{Zf>�'�5bJy.�5d e<b<y�y._�� e dJ�>��«<�.fY�<|�b<y�<b<�� ._5e d<fkdJf>� d<f5c?���Y|5_��Zd c?fk�g_5c�d<�%�<|��>�5c�e d �Zc?f²{�| ��y ¡<c?_5yg{�y.bJ�BaZc?f²{Z|�b<a��Jf>��d e<����{ZfkdJf>� d�f>� d8��y.fkd#">�5 gf¤c>���.�5d e d e ¢gf�f5d
��_>� d eJ{2e<f��.�<f>�2^`f.d c>_5¢£_5e �P«<�.f.ygb<�g���Zc?�>�<f5y�d<bJy.��{�_5y.�P�>f5dP_5c�d e<���<fT�<| e yg�<�5c�e dP{Z_5yg���>f�d d<fg�Zc?b<a��<�5��_5d e<«<�.f>�
^`| e<{Z�?f�{�f�a._>�<f\{ZfP�T�Sp�j�mYh8� �Tf>� d��Pp#�Jf>��d e ¢£fx{�f>� j ¡<y4m�h!� eJ� dJ_5y�d � f>� d�{Z|�f5���Z�Jb<e dJf5cP�Jf>�	� e �Be �<_5c�e dJ�>�	f5y�d c?fP�<f>��b<aZ��f>�5d e<���	{Zf
d<f?� dJ�<���gb<��cg�<f>��¡��5y.��c>f�cT¨g�._�c5d e c`{Zf`�<�5 g�5��_>��{Zfg�Z� �.�� g_5��d�y�e ¢gf?_5�.�
�Y_5y.�g�<_#�._�c5d e<f�sZ�6ygb<�.�g�Zc?�>�<f5y�d<bJy.�g�Zy¤f5�gf5�B�Z�Jf�{�f�{<e<� d c5e aZ��d<f5��c�a._5yg�>_5e c>f?�ª�#f5d	f5�gf5�B�Z�<f�ygb<�.�	�<f5c�¢�e c?_x¨�e � � �.� d c?f5cPy.b<d c>f
{2eJ�<�>b<��c>�PdJb<�Zd%_5�8�<bJy.¡�{�f>�P�._5c�d eJf>� t � v f5d�������_�y.�S�<_	�._�c5d e<f t ��ygb<�g�P��bJyZd c?b<yg�%�>b<�B��f5y�d%�<b<yZd%f��Z��c5e �n�?�P�Jf>�PdJf>� d<�%{Zf
��_5yZeJ~5c?f�_�a.� d c?_5e d<f>���Y_5y.�£�<_P�._�c5d e<f v �?y.bJ�.�£��c?�>�<f5yZdJb<yg�£�<fPy�e ¢gf?_5�n{Z|�_5a.� d c>_?�5d eJb<y4�Zd e � e<�<�\{Z_5yg�£�T�Sp�j�m�h!�?�Sy.� e yg�>�J_��g_5c�d e<f
�x{Z�>��c5e d��Jf.��c>b��>f>�<� �.�P«2��e��gf5c��nf�d��J_T¡���y.�5c?_5d e<b<y8{�|5bJaZ�Jf?�5d eJ�5�P{Zf.dJf>� d<�P¨.�g_5c5d e c`{�fT�<�5 g�5��_>��{�f. ._��ZdzyZe ¢gf>_5�g�

2 $����&%.�!� $ & ���.����+ ��1 " ����- ��"2��� �8-�( � )�(.��� ��%y.fxag_5y.«<�.fx�gb��<�<~>{�fx��� �.� eJf5�Zc?�4{2eJ� d c�e a��Zd<f��Zc?�	�.f5c���f5d dJ_5y�d4¨8�<f>�4�5� e<f5y�d<�4{�f8�>b<yg� �Z� d<f5c\�<f5��c��>b<�B�ZdJf8¨8{<e<� d<_�y.�>f�f5dB{Zf
c?f5d e c>f�c�{ZfY�<|�_5c?¡�f5y�d<�\�ª g_>«2�gf¦��� e<f5y�d�y.fY�.b��<�<~>{Zf�«2�g| ��y±�<f5�Z�'�>bJ�B�Zd<f�_>�>�?f>�<� e a��<f�¨�d c>_5¢£f5c?�B�<f?�'{2eJ� d c�e a��Zd<f��Zc?�<�Pq�bJ�Zc
_>�>�?�>{Zf�cU¨T�<f��Zc¥�>b<�B�ZdJf>�G�Jf>����� e<f�yZdJ�#��d e � e<�<f5y�d��ZygfU�>_5c�d<fU{�fTc?f5d c?_5e dJ�G^`_���� '�(�)*�,+xc>f��Zc?�>�<f5y�d<fT�<fU{<e<_>¡Jc?_5�B�nfU{�f¥�5�J_>�<�<f>�
{Z| ��y�dJf5�P� §!� d<~5��f>�

Card
BankATM

Bank

BankAccnt

cloneCard()BankATM()

Communication

Possession

insertCard()

typeCode()

ejectCard()

consultAccnt()

debitAccnt()

-/.#0 0 1/-32 4
.#5#176 boolean

creditAccnt()

currentATM0..1

ATMbanks* 8:9<; -/-3.:=#>#2*6:? >#2 13@<1/0

accntNb()

-/A30 5:4�.#5:176:? >#2 1/@<1/0

Card()
checkCode()

2 0 ? 13B C 8 6*? >:2 13@#130

0..1currentCard

0..1bank

A/DE.#=:>#2*6:? >#2 1/@<130
A3-/-3>#2 CGFH6*? >#2 13@#130
5#A/2 176*? ><2 1/@<1/0

updateRemuneration()
BankAccnt()

*bkAccnts

Bank()
accntNbValid()

debitAccnt()

consultAccnt()

findAccnt()

AddAccnt()

creditAccnt()

1

accntMngt Management

I ::J<N�=?;
1 K�L :JL
J�=>L
M,MU;`R!;ON5HJLZV<V<;>V�R>NkR>:<V<D�=5: P!N#D�;5N#=�P#LZCQN>L<:<=>;^`_¥�5�<_?�<�<f¥�#_5c?{\��b�{Z��� e<�<f	�Jf>�\�?_5c�d<f>�Sa._5yg�>_5e c>f?�<���\ygf¥�?_5c�d<f4�>b<y�d eJf5yZdS�Jf	yZ���n��c>bY{<�¦�>bJ�B�Zd<f4�5� e<f5y�d<���Jf4�>b�{�f	�.f5c?�<b<y�y.f5�

{2���5� eJf5yZd\f5d��<f`ygb<�BaZc?f¥{�fU�<_�e<� e<f?�xf5c�c?b<yg�>f>�\{2���?b�{Zf`�Jb<c?�\{Zf`�<| �Zd e � e<�<_5d e<b<y¦{Zf`�<_¥�>_�c5dJf>�Z^`_¥�5�<_?�<�<f`pB_5yZ¯Y�nb�{Z��� e<�<f`�Jf>�
a._�y.«<�.f>�<�!�S� �<f�f?� dBf5ync?f5�J_5d eJb<y _�¢gf>�SR?�5c?b�b<���Z� �g� e<f5��c?�4{<e<� d c5e aZ��d<f5��c>�Bf5d�¡�~5c?fSR>��c>b'b<�n��� �g� e<f5��c>�B�>bJ�B�Zd<f?�<��^`_��5�<_?�<�2f
pB_5y�¯�mY�>�5y�dP��b�{��5� eJ�<f`�<f>�\�>b<�B��d<f>�Sa._�y.�>_5e c?f>�<�g�ª ._?«2�gf¥�?b<�B�ZdJf4f>� d%�>b<�B�gb��<�4{Z| ��y¦�<b<�<{�f>�g{Z| ��y�yZ�����5c>bUf5d%{Zf	�J_¥{�_5d<f
{2�µ{Zf5c�yZeJf5cnc?f5d c>_�e d<�`^`_��5�J_>�<�<f�pB_5y�¯�m%�.l �nb�{Z��� e<�<f��<f?��{<e<� d c�e a��ZdJf5�Zc?�<�4�ª g_>«2�gf�{2e<� d c5e aZ��d<f5��c�f>� dk�?b<�B�.b��<� {�| �Zy.f
¢g_�c5eJ_5aZ�Jf#e y.{<e<«<�._5y�d	� eg��y.f��.f�c>�<bJyZygf�f?� d	�?b<yZygf>�5dJ�>fxf5d�b���� c?fP�<f>�ª���5d  gb�{�f>�£�gf5c5��f�d d<_�yZd�¨��J| �Zd e � e<�<_�d<f5��c\{Zf\�<|�_5�Zd  .f5y�d e<� eJf5c>�
{Zf`�<fT{��>�>bJyZygf>�5d<f�c>�Z{Zf`�>b<yg� �Z� d<f5c`�<b<y8�>bJ�B�Zd<f?�G{�f.c?_5�JbJ�ZdJf5c`b<�8{Zfgc>f�d e c?f5c`{�f.�J|5_�c>¡�f5yZdJ�

1 ���P�.�­f?� d'�Zy �Zc?b<�Jf�d'i��%�.^ c>���ZyZeJ�<�<_5yZd�hªb�� dJf>_5���\�J| j�i�j h>m��\�Jfk^`h6i -
j�lnmYo%�Yo\f��4��� �g��f�d8��c>_5yg�>fk�T�5�J�>�>bJ�n�

 Zd d �g� � �J¶\¶%¶%� e c�e<�<_>� � c/�<�?b<d<f/�
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3 Des
)!(.1 +#�'"2� 1 " 14)!� � )!� ��" 143�&�(�1 $ *�)��50���)�( " �5� �

� �.f5� �<f¦«2�gf��<bJe dB�<_���_5yZeJ~5c?f�{�b<y�d�b<y �<b<�� ._5e d<f�d<f>� dJf5c��Zygf¦_5�Z��� eJ�>_5d eJb<y � d<f>� d���b<yg�5d eJb<yZygf5��b<� {�f��?b<yg�5bJc5�Be dJ�>��d<f>� d
_5�J�>_5d<bJe c?f>�\dJf>� d�� d c��.��d �Zc?f5��© � �\e ����_5�Zd�f5�.�?�5�ZdJf5ck�Jf>�8d<f>� dJ��� ��ck��y.fke �4���<_5y�d<_�d e<bJy {Zfk�J|�_5�Z��� e<�?_5d eJb<y8�x�Zc?b�¡Jc?_5�B�nf
f5�g�>�5��d<_5a��<f>�?�Zc?b<dJb<d §6�.fP�Z �§ª� eJ«2�.f\© ��fx�<bJyZd��>f?�£d<f>� dJ�	f5�g�>�5��d<_5a��<f>��«2�gfPygb<�g��_5���.f5�Jb<y.�!d<f>� dJ���>bJy.�5c?f5dJ�2� �Y_5y.�!�<f%�>_>��«<�Ze
y.bJ�.��e yZd<��c>f>�<�<f?�x�<f>��dJf>� d<���>bJy.�5c?f5dJ� {�b<e ¢gf5y�d'�.f�c5��f5d d c?f®{Zfk�nf�d d c?f®f5y �5¢�eJ{Zf5yg�>f��Jf>��f5c5c?f5��c>����b<yg�5d eJb<y�y.f5� �<f>��{�f>�
�>bJ�4�gb��<_5y�d<�TdJf>� d<�>�<����|�f>� dU_��Zc?~>�T�<|�f5�g�>�5�Zd e<bJy®{�f>�Td<f?� dJ�U«2�gfBygb<�.�T�gb<��c5c?b<yg�U{Z�?�5e<{�f5c'{ZfB�J|�_5c5c��5d¥{2�kd<f>� d¥f5d¥�>f>���<f5�Jb<y
�>f5c�d<_�e yg���5c�e d<~�c>f>�<�2�Yb<�.�z�Zc?�>�<f5y�d<b<yg��{Z_�y.���>f�d d<fg�._�c5d e<f`{2e<�����5c?f5yZdJ��yZe ¢gf>_��Z�8{Z|�_5ag� d c?_>�5d eJb<y8«2��e��<bJyZdz�Zd e � eJ�<�>��{�_5y.���#�P�.�%�
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�%yYd<f>� dT�>bJy.�5c?f5dTf?� d.�ZyYd<f?� dT«2�ZeT�<f�c>_Bf>����f>�5d e ¢gf��nf�yZdTf5�g�>�5��d<�>� �Y_5y.�g�<f��>_>{<c?fB{<�Ud<f>� d`{�f��>b<�B�.b��<_5yZdJ�ª�>f>�gd<f>� dJ�T{ZbJe ¢£f5yZd
d<f�yZe c`�?b<�B�ZdJfT{�f.�<_gd<f?�5 Zygb<�<b�¡<eJfT{<�'�?b<�B�.b��<_5yZdzd<f>� dJ�T�z���Si�p�mY�����2pB�G� �\�S�T�
h>�Zcg�Jf.�Z�J_5y8{Zfg�<_`� d c��.�5d �Zc?fT{�| ��yxd<f>� d<�2e �zy.bJ�.����_5��d�eJ{Zf�yZd eJ� eJf5c`f5dP{Z�?� e yZe c`{<e ¢£f5c?���5�<���nf�yZd<�P�
• 
�<f`�>b<�B�gb��<_5y�d��<bJ�.��dJf>� dP�5�E�%� � «2��ePf>� d��JfT�>bJ�B�.b��2_�yZdz�.bJ�Zcg�<f?«2�gf5���Jf.dJf>� d�f?� d�{��>� e yZeJ�

• 
�<f`� §ª� d<~��nf`�<b<�g��d<f>� dP��h �%� � «2��eP�>b<y�d e<f�yZdz�<f>��{<e ¢£f5c?���>b<�B�gb��<_5y�d<���gb<��¢g_5y�d���d c?f.yg�>�>f>�<�<_5e c>f?���.bJ�Zcgd<f?� dJf5cg�<f`�E�%�T�

• 
�<fgd<f>� dJf5�Zc`«<�ZeP� d e �4���<fg�<f`h �%��f5dze y�e d e<_5� e<�<f>�Z{Z�>���<f5yg�5 .f?�G�>b�b<c?{ZbJyZygf.�<f?��d<f>� dJ�<� �Yf.��� �g�2�2e �P��b<��c5y�e dz�<fg¢gf5c?{2eJ�5dP¡<�<bJa._5�J�

�Yb<e<��eg�Zykf5�gf5�B�Z�JfB{�f#d<f>� d`f5�g�>�5��d<_5a��<f�{Z�?�5c5e d`f5yU�J_�¢g_>�6^`f#aZ��d`{Zf��>f#d<f>� d`f>� d	{�f#¢£�5c�e<� e<f5c\«2�gf#�Jf��<bJ�<{Zfx{<�¤�>b<�B��d<fx{Z| �Zy
�Zd e � e<�<_5d<f��Zc`f>� dz�.b�� e d eJ�5�

public class �����
	�����
��
public �������
� �
� � �
�����
public �����
	�����
��������
public  �!
�"!#�$%	&�
��'��!� � $%�����(���

if � � �
���*)�# � �
��

	!+ � 
%",� $ � 
%"�-����/.�. � �
���*) 	!0%1���+!2�"��3� 4�5
6!-!�
.�. � �7�8�*)�$�2 � �7��9
	 � $�$ � 	��(�
:�;�-<.�. � �
���*)=��>?��$
	!+ � 
�"3�����
return @ ��A�A �B�C�D�BFE�B!G�H�E�I<J �8K
L ���MNH7O�C�P�Q<D�G%R�G�P!Q void S � # � �����

� �
���T; new BankATM() �
�����7	!����
��/; new �����7	!����
U�(��������7	!����
��*)V�
��'��!� � $%���W���������

I :#J2N#=>;
2 KYX CUD�;>V<Dg;[Z�\�N5N#D5L:P!H<;ON?AZRN\T;?C^]Y_a`a_h>e<�6�<bJc>�`{Zf#�<|�f5�g�>�5��d eJb<yk{2�UdJf>� d<�6�J_B�?_5c5dJf�b<�U�<f��>b�{Zf�f>� dgc?f>� �.�<�>�ª� e£�<fx�<b<�J{Zfx{2�¤�?b<�B�ZdJf�f?� d£yg�>¡�_�d e<�Pb<�¤� e£�<_x�>_5c�d<f�yg|5f>� d

�._?�`�5��f>�5d<�?f>�>�<f�d<f>� dJf5�Zc�c?f5y�¢gf5c�c?_��JfP¢gf5c?{2eJ�5dª�!m%j�^ «2��e�� e<¡<y�e<� e<f\«2�g| �Zygfxf5c�c?f5�Zc%�2|�f>� dª��c>b�{2��e d<fcbª� e£�Jf�dJf>� dªy.|�_P�._>��{Z�5dJf>�5d<�
{Z|�f5c�c?f5�Zc?�2�<f.¢£f5c?{2eJ�5d�qªmYh!hUf>� d�c?f5y�¢gbJ§ª�>�

3-2
Q�L�C!A�D :JAZCUR!;TD�;>V<DgL:P�V<D�=>L<:<D

��bJ�B�nf\e �B_���d<��{<e d���c>�?�>�>{Zf��B�nf�yZd<�z�ZyndJf>� d��>bJy.�5c?f5dxf>� d#� eJ�Y¨%�Zygf%d<f?�5 Zygb<�<b�¡<eJf>�P��f%� e<f5y'�.f5��d#�._�c>��b<eJ���<|5_5¢£�5c?f5cTd c?~>�
contraignant

�#� e#ygb<�g��¢£b<���<b<yg�#d<f>� dJf5cY{�f>�x�>b<�B�gb��<_5y�d<�x_5§ª_5y�dx{�f>����bJy.�5d e<b<y�y._�� e dJ�>��e<{Zf�yZd e<«2�gf>����_5e<�x��b<y.��d e<bJyZyg_5yZd\� �Zc
{Zf?�.dJf>�5 Zygb<�Jb�¡<eJf>�`{2e<�����5c?f5yZdJf>�<�6e �`��_5�.{<c>_�{��>� e yZe c#��ykf5y.�<f5�Ba��<f�{Zf#d<f?� d<�T�?b<yg�5c>f�d<�g�gb<��cx�5 g_>«2�gf#dJf>�5 �y.bJ�<b�¡Je<f>�!��f�d §6�.fx{Zf
�>bJyZd c?_5e yZdJf>�`�.f5��dd��d c?f��Zy�� c?f5e y²¨x�<|��5�<_5agb<c?_5d e<b<y�{Zfx�nf�e � �Jf5�Zc?f>�¥�>_��B�._>¡Jy.f>�¥{�f�d<f?� d<�<�ªj��¥�<f5�Ba��<f'{�b<yg��e y�d<�5c?f>�<�<_5y�d4{Zf
c?_5�JbJ�Zd<f�cg�ZyxyZe ¢gf>_5�8{�|5_�a.� d c?_>�5d e<bJy.�
�Y_5y.�`�Jf'�>_>{<c>f8{2�¤d<f>� d4�5bJy.�5d e<bJyZy.f��<�ª�J| e y.¡��5yZeJf5�Zc8{�b<e dB�<|5_��Z�Z��§ªf5c�� �Zc\�<_�� �.�>�5eJ� e<�>_5d e<bJy�{2� �>b<�B�gb��<_5y�d<�#� eBf5� �Jf8f5��e<� d<f>�
�.bJ�Zc¤� §6y�d  g�5d eJ�<f5cn{Zf>�%d<f>� d<�<�`��f5d d<fn� �.�>�5eJ� eJ�>_5d e<b<y¦�gf5�Zde�5d c?fnf5�Z��c5e ���>f¤¨4�<|�_5e<{�f¤{�f¤{<e<���5��c>f�yZd<�%�<_5yg¡�_>¡�f>��_5� �<_5y�d�{�f¥�<_
�<_�y.¡<�gf.yg_5d ��c?f5� �JfT¨`{Zf>���J_5y.¡�_>¡�f?��{Zf`� �.�>��e<� e<�>_5d e<bJy�dJf5�<�P«2�.| �%ln^`�
^`| e<{Z�?f�f>� d¥{ZfB�gf5c���f5d d c>f'¨��<| �Zd e � eJ�<_5d<f��Zc8{Zf'{��>�5c�e c?f'�<f?�TdJf>� d<�¥_��k�F�5��f�y�e ¢gf?_5�²{�|�_5a.� d c>_>��d e<bJy²«<�.f��J_'� �g�>�5e<� e<�?_5d eJb<y.�
m%e y.� eJ�ª� e£�J_�� �g�>�5eJ� eJ�>_5d eJb<y¥ygf�d e<f5y�dª�._>���>b<�B��d<f\{ZfP�<_Pd<f>�� Zy.bJ�<b�¡<e<f\�5e aZ�Jf>�>�J| �Zd e � e<�<_�d<f5��cP�.bJ�Zc�c>_\{��>� e yZe c\{Zf?�£d<f>� dJ�	_5ag� d c?_5e dJ�
��_5e<�<_5y�d8_5a.� d c>_>��d e<bJyM{Zf>�8�?b<y�d c?_5e y�d<f>�xdJf>�5 �y.bJ�<b�¡Je<«<�.f>�<����_�y.�x�Jfk�>_?{2c?fk{<����c?b<�Jf5d����S�.�%�.y.b<�g�8f5���Zc�e ��bJy.�8�>f?�xd<f>� dJ�
_5ag� d c?_5e dJ��f�y �\l�^`�.��f5���

-
�5e\�<f5c?b<y�dP�._�c`�<_¥� ��e dJf¥�>b<�B�Ze �<�>�P¢gf�c>�P�<_`dJf>�5 �y.bJ�<b�¡Je<f¥�5 gb<eJ� eJf`�._5c	�<| �Zd e � e<�<_5d<f��Zc?�Z^`_���� '�(
):�cf

c?f5�Zc?�>�<f5y�d<fg�<fgd<f>� dP_5a.� d c>_�e dP�>b<c�c?f>� �.bJy.{�_5yZdP_5�xd<f>� dP�>bJy.�5c?f5dP{ZbJyZyg�
��� '�(�):�Ug
.
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aMainTester:MainTester ATM1:BankATM

x:=consultAccnt()

x>=0

ejectCard()

true

insertCard(card01)

true

typeCode(3920)

true

aMainTester:MainTester ATM1:BankATM

x:=consultAccnt()

x>=0

I ::J<N#=>;
3 K�X CUD5;?V2DgL:P#V<D5=>L<:<D I :#J2N#=>;

4 K�X CUA*P � ;�N>D : I R!;TD�;>V<D
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m%� ��bJ��f5yZd'{Zf�{��>� e yZe cY�Zy�d<f?� d<�P�<| e y.¡��5y�e<f5��c��5 .f�c>�� .f�¨�dJf>� d<f5cU��y.fk�>f5c�d<_�e y.fk��b<y.��d e<bJyZyg_5� e d<�k«2��e'_��Z�._�c>_�� d8{Z_5yg���<_
� �.�?�5e<� e<�>_�d e<bJyµ¨�d c?_5¢gf�c>�U�Zyµf�y.�<f5�Ba��<f�{Zf�d c>_5yg� e d e<b<yg�<�H�\y®dJf>� dk_5ag� d c?_5e dUc?f5��c>�>�<f�yZd<f���yµ�5 gf5�Be y �>bJ�4���<f�dk{�_5yg�U�<_
� �.�?�5e<� e<�>_�d e<bJy¤�>b<�B�gb<c�d<f5��f5y�d<_��<fx{2�¤� §ª� dJ~5��f>���\y¤bJaZ�Jf?�5d eJ��{Zf�d<f>� d	_��.bJ�Zc�a��Zd�{�fx� e �4��� eJ� eJf5cP�<_\�>bJy.�>f��Zd e<b<yn{�| ��y4d<f>� d�f5y
y.fT�Zc?�>�5e<�<_�yZd�«<�.f%�Jf>�#d c?_5y.� e d e<bJy.��«<�.f%�J|5bJy��<b<�� ._5e d<f%dJf>� d<f5c?�S�Sy'c?f5�Zc?�>�<f5y�d<fT��y�b<a��Jf>��d e<�`{ZfTdJf>� dx�>bJ�4��fT��y�f5yg�<f5�BaZ�<f
b<c?{�b<yZyg��{Zf%d c?_5y.� e d e<bJy.�B{ZfT�<_Y� �.�?�5e<� e<�>_�d e<bJy 	 t �5�z^`_�� � '�(
):����{��>�5c�e d��Zy�bJaZ�Jf?�5d eJ�%{�f%d<f>� dx«2�Ze�¢�e<�<fY¨U�2|�_>�<� ��c>f�cY«<�.f%�<f
�<b<�J{Zf®{<�³�>bJ�4��d<f®f?� d'�.b�� e d eJ�5�%^`|5bJ�Zd e � �%ln^gm��\��� �To � �._5c�d�{�| ��y d<f���b<a��Jf>�5d e<�¤{ZfkdJf>� d�f5d�{�| ��y.f²� �g�>�5eJ� eJ�>_5d eJb<y
�>bJ�4�gb<c�d<f��nf�yZd<_��<f`{Zf.�J|�_5�Z��� e<�?_5d eJb<y8f5dP¡��5yg~5c?fT_5��d<bJ�n_�d e<«<�.f��nf�yZdz�Zy8�>_>��{�f.dJf>� dP�>b<�B��fT�?f5� ��e�{�f.�J_
��� '�(�):�Uf

.

4 TOBIAS�Yb<�.�U_�¢gb<yg�T¢��g�	{�_5y.�T�J_ ������� � ���
3
�#�>b<�B��f5y�d`�Jf'�5_�e d4{Zf���b<y�d<f�c��Jf�yZe ¢gf>_��²{�|5_5ag� d c?_>�5d e<b<y¤�.f�c5��f5d d<_5e d¥{�f'��_>�5d<bJc5eJ�<f5c

�<|�f>����b<c�d	{Zf�d<f>� dJ�ªf�d	{Zb<yg���<f�d c?_5¢g_�e �	{Zf��<| e yg¡���yZe<f��Zcx{�f#dJf>� d<�!h>e	�>f�yZe ¢£f>_5�¤{�|5_�a.� d c?_>�5d e<bJy4�.f5��d	�<f��4a��<f�c\�<_5d eJ�2��_5eJ�<_5yZdJ�>ygb<�g�
��b<y�d c?b<yg��e<�5ez�.bJ�Zc?«2�gb<eze �z�.f��Zd,�5d c?fg�Zd e �<f`{Zf`{Z�>� e y�e c`f5dP{Z| ��d e � e<�<f5cg��y�y�e ¢£f>_5�8f5y.�?b<c?f.��� �.�P�5�<f5¢£�>�
��f5c�dJ_5e ygf>��_5�Z��� eJ�>_5d eJb<yg���<bJyZd��g_5c�d e<���Z� eJ~5c?f5��f5yZd\�5c�e d eJ«2�gf>�xf5y'd<f�c5��f>�x{�fU�>b<�B�.bJc�d<f5��f5y�d<�<�Gj��x��_5�Zdx{�b<yg�T�<f>��d<f?� d<f5c¥{ZfT�<_
��_
	>b<y��<_`�Z� �.�\�>bJ�4���<~�d<f`�.b��<� e aZ�Jf>�.�Sc>�.�>bJ�B��f`�<f`��b<y�d c?f`}��Zl�_5c5d e y�{�_5yg�x�<_`d  g~>�<f 	5s
�5�Ze �%��_5��dS�.bJ�ZcB�>f5�<_4{��>�5c�e c?f	�Zy
¡<c?_5yg{#ygb<�Ba�c>f`{Zfgd<f>� dJ�<�
^`|�b<�Zd e � �\l�^.m��%��� �To��µ�gf5c��nf�d4{Zf�¡��5yg�5c?f5c�_5�ZdJb<��_5d eJ«2�gf5��f5yZd��Zynd<f>� dB_5a.� d c>_�e d4¨x�g_5c�d e c�{�| ��y bJaZ�Jf?�5d eJ�\{�f\d<f>� dJ����f5d
b<��d e �x_Ty.�>_�yZ��b<e y.�x�>f5c�d<_�e ygf>�#� e �Be dJ_5d eJb<yg�<�
��| �Zygf`�._5c�d<�Ze �\f>� dPyg�>�>f>�<�<_5e c>f¥«<�.f`�Jf>�P�._5c?_5��~5d c>f>�\{�f>������d  .b�{Zf>�<�.{�_5yg���Jf>�
b<a��Jf>��d e<���`{Zf#d<f>� dJ�<�£�<bJe<f5y�dge yg� dJ_5yg�5e<�>�g�.bJ�Zc�«<�.f#�<|�bJ�Zd e �g�Z��e<�<�<f�¡��5yg�5c?f5c#��yUd<f>� d`_5ag� d c?_5e dJ� �Y|�_5�Zd c>f#�g_5c�d<�>�<|�b<��d e �£ygfx¡��5yg~5c>f
«2�g| �Zy8�<f5�Z�zd<f?� d�_5ag� d c

ait
�._�c`f5�.�?�5�Zd e<b<y8¨g�._5c�d e c`{Z| �Zy8b<a��Jf>��d e<�g{�f.dJf>� d<�

m%e y.� eJ���<| e y.¡��5y�e<f5��cB{Zf�dJf>� dT�>�5c�e d`_5��d<_5y�d`{Z|�b<a��Jf>��d e<���`{Zf#d<f>� dJ�T«<�.| e �g§�_5��c>_�{�f�dJf>� d<�<�ª��|�f>� dg�.bJ�Zc?«2�gb<egygb<�g�.��c>bJ�.b��<bJy.�ge<�5e
{Zf\{��>�5c�e c?f\{�f>���<�5 g�5��_>��{�fSd<f>� d<�#«2��e��<bJyZd#{Zf?��_5ag� d c?_>�5d eJb<yg��{Zf?��b<a��Jf>��d e<����{�fPdJf>� d<�<�z�ª g_>«2�gf\�<�5 g�5��_%{ZfSd<f>� dJ�ª�.f�c5��f5d#{Zf
¡���y.�5c?f5cP��� �g� e<f5��c>��b<aZ��f>�5d e<���	{ZfPdJf>� d<�<�?^`f>�	�<�5 g�5��_>�	{�fPd<f>� d<�<��f5dª�<|�bJ�Zd e �ª�T�Pp#j�mYh8«2��e!�<f5��c%f>� d#_>�<�<b��5eJ�>� �.f5c���f5d dJf5yZd#{�b<y.�
�<_`¡��5yg�5c?_5d eJb<y8{Zfgy.bJ�BaZc?f5�Z�xd<f?� d<��_5ag� d c?_5e dJ��¨.�g_5c�d e c`{Z| �ZygfT{�f>�<�5c�e �Zd e<bJy'� §6y�d  g�5d eJ«2�gf>�

4-1
_�P#V<D5=?L
N>D :<A�CUV N�=gH<;?V�IZL<H<;5N#=>V�R!;>V���L�=>L
M�
?D5=?;>V

^`_G��� '�(
):���B��b<yZd c>f%{Zf?��b<a��Jf>��d e<����{�fPdJf>� d<�#� e �Be �J_5e c?f>��_��Z�B¢g_5�Jf5��c>�#{Zf>�ª�g_5c?_5��~5d c>f>�!�Zc?~>�<� ^`|5�>��c5e d ��c>f%{Zf%�>f>�#b<a��Jf>�5d e<����{Zf
d<f?� dJ���.f5��d��<|�_5¢g��c>f�c¦�Jb<y.¡J�.f·f�d���_>� d eJ{2e<f��.�<f>�8{�|�_5�ZdJ_5yZd8�Z� �g�'�<b<c?�<«2�gf®�>f5c�dJ_5e ygf>�'�n��d  gb�{Zf?���gf5��¢gf5y�d��>b<�B�gb<c�d<f5c²{Zf
y.bJ�BaZc?f5�Z�·�._5c?_5��~5d c>f?�<�U��|�f>� d��.bJ�Zc?«2�gb<e�e ��y.bJ�.�¦�<f5�BaZ�Jf¤e yZdJ�5c?f>�<�<_5yZd�{Zf���_5e c?fn�Zygf _5a.� d c>_?�5d eJb<y°� ��cn�<f?��¢£_5�<f5��c>�<�
^`| �Zd e � eJ�2_�d<f5��cx�gb<��c5c?_8{��>� e y�e c�¨%�Zyny�e ¢£f>_5���Z� �g�B�5�<f5¢£�>��{�_5y.���T�Sp�j�m�h!���Jf>��¢g_5�Jf5�Zc?�Bf>����f>�5d e ¢gf5��f5y�d���d e � e<�<�>f?�2�z^`b<c?�<«2�.f
celui-

��ex�<b<�Z g_5e d<f5c?_U��_5e c?fU{Zf>��dJf>� d<�x_5¢gf?�U{ZfTygb<�Z¢£f5� �Jf>��¢g_5�Jf5�Zc?�<�Ge ��y.|�_5��c>_U«<�.|�¨T�<f>�Pc?_5�JbJ�ZdJf5c¥{�_5y.�P�T�Sp�j�m�h¤f5dPy.|�_5��c>_
�._?��a.f?�2bJe y8{Z|��>��c5e c>f`{Zfgy.bJ�Z¢gf?_5�Z�8b<a��Jf>��d e<����{�f.dJf>� d<�<�

aMainTester:MainTester ATM1:BankATM

creditAccnt(1000)

debitAccnt(200)

aMainTester:MainTester ATM1:BankATM

creditAccnt(200)

debitAccnt(200)

I :#J2N#=>;
5 K�L ;5NNZ8A*P � ;�N>D : I V�R!;TD�;>V<D�V�W>Nª:PR>: I�I 
>=>;>C!DgV N#=.HJ;>V�IZL<H<;5N#=>VPRª;?V��#LZ=>L�M�
>D�=>;>V
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�%y'�<�5 g�5��_T{�f.dJf>� d<���gf5c���f5d dJ_5yZdP{Zf`¡���y.�5c?f5cg�<f?��b<a��Jf>�5d e<����{�f.d<f?� d<��{�f.�<_���� '�(�)*� �
est :

ATM1.creditAccnt(* ) ���������
	 ����
�� � ����������� �����
� -
� ����� �O���
)������  �):�"!

* # ):��$�)�%/�
����� �O( ���&���*��� )��
��� � � � ��(�)'� ���)(��*� ��(
) � -

4-2
Q�;>V J�=>A2N��#;>V�R!;OM \?D ]#AZR!;>V

^`f>�`¡<c?b<���.f>�`{Zf#�T�Sp�j�mYh�b��5� c?f5y�dT¨#�J| ��d e � e<�<_5dJf5�Zc��ZyU��b<§!f5y {�f�c>f?¡<c?b<�Z�gf5cx�<bJ�.�£�Zy.f��F�5��fx�5d eJ«2�gf5d dJf#��y¤f5y.�<f��4a��<fx{Zf
���5d  gb�{�f>�<��^`_4� d c?_5d<�>¡Je<f4{�f`c?f>¡Jc>bJ�Z�gf5��f5y�d%{Z�5�gf5y.{Yf>�<�<f5yZd e<f5� �<f5��f5y�d%{Zf?�\�5 gb<e ��{Zf��<| e yg¡��5y�e<f��ZcB{�f�d<f>� dP�Ze �.�gf5�ZdT�5 gb<eJ� e c
{Zf�c?f>¡Jc>bJ�Z�gf5cB{�f>�S���5d  .b�{Zf>�T{Zf��F�5��fB� e<¡Jy._5d �Zc?f>�£{Zf?�.���5d  gb�{�f>�T_��Z�g_5c�d<f5yg_5yZd`¨#�<_#�F�5��f��5�<_?�<�2f?�ª{Zf>�g���5d  gb�{Zf?�T_5§!_5yZd
�<f?���F�5��f>����b<yg�5d eJb<yZyg_5� e d<�>�Pb<�8�<f5�<bJy�dJb<��d�_��Zd c?f`�5c5e d<~5c?fg� �ZeP�<f5�BaZ�J_5y�d���d e �Jf>�
�Yb<�.�z�.b<��¢gbJy.���g_5c`f5�gf5�B�Z�JfT{��>� e yZe cg�Zy8¡<c?b<���.f

opérations +-, ��):�/��� � .���� ��� /10 2
�����
� � .���� ��� /10 2������
��(�� � .���� ��� /�0 3 .
4-3

_�P#V<D5=?L
N>D :<A�CªVPV N�=gH<;>Vz:<C!V<D5L�CQN>;>V
�Y_5y.���<_�� � '�(
):�54
2.y.b<�g�x�5_5eJ�<b<yg��_��Z�.f��x_5���'�F�5��f>���n��d  gb�{Zf?�#��_5eJ��� ��cU{<e<�����5c>f�yZd<f?�#e y.� dJ_5y.�>f?�<�G�#_�e c?f¥_5a.� d c>_>��d e<bJy�{�f>�
e yg� d<_5yg�>f>�	{Zf\�5�<_?�<�2fP�gf5c5��f�d d c?_P�<¨\f5y.�?b<c?fx{�fx��_>��d<b<c�e<�<f�cP�<|�f>���5bJc5d�{�f�dJf>� d<�?q�_5c\f5�gf5�B�Z�Jf>��� eª�J| ��d e � e<�<_5dJf5��c\�<b<�Z g_5e dJfP�Zc?f5y.{<c>f
f5y8�>bJ�4��d<f`{Zfgy.b<��¢gf�� �<f?���>b<yg� eJ¡<��c>_�d e<bJy.��{�| e y.� dJ_5y.�?f>���<b<�g��d<f?� dJ��e ��yg|�_5�Zc?_.�g_>��¨`�>�5c�e c?fT{�f.ygb<��¢gf>_5���8b<a��Jf>�5d e<����{Zfgd<f>� dJ�<�

aMainTester:MainTester ATM1:BankATM

creditAccnt(1000)

debitAccnt(400)

aMainTester:MainTester ATM2:BankATM

creditAccnt(1000)

debitAccnt(400)

I :#J2N#=>;
6 K�L ;5NNZ'A:P � ;�N>D : I V�R!;TD�;>V<D�V�W6N!:PR>: I�I 
?=>;>C!DgV N#=.H<;?V�:<C!V<D�LZCQN>;>V

�%y'�<�5 g�5��_T{�f.dJf>� d<���gf5c���f5d dJ_5yZdP{Zf`¡���y.�5c?f5cg�<f?��b<a��Jf>�5d e<����{�f.d<f?� d<��{�f.�<_���� '�(�)*�64xf>� d
:7 	���8������ � �����������1�*���*����� 7 	*���1
�� � �������9�:� ;��*��� -

� ���<� �O����)��
���  �):�5!
* # ):�1$�)�%���� ��� � ( ���&���*��� )������ � � � ��(
)'� ��� � �
��� �������/� -

4-4
_�P#V<D5=?L
N>D :<A�CªVPV N�=gH<;>VGP�A<N�N5H<;>V

^`b<c?�`{�| �Zy¥d<f?� dJ�>e �£�.f��Zd �5d c>f�y.�?�>f>�<�<_5e c?fx{Z|�f5y�¢gb<§!f5c���y¥�nf?�<�2_?¡�fxb<�¥��y.f\�<�>«2�gf5yg�>fx{�fP�nf?�2�<_?¡�f>�ª�Z� �g� e<f5��c?�	��b<e<��{Z|�_>��� e �<�>�
^`|�_5a.� d c>_>��d e<bJyU�.bJc5dJf�� ��c#�Jf�ygb<�Ba�c>f�{Zf#c?�5�g�5d e d e<bJy.�<�6q�_5c�f5�gf5�B�Z�Jf>�6e �g�gf5�Zdc�5d c>f#e yZd<��c>f?�<�2_�yZd`{�fB��_5e c>f#��yUd<f>� d£�.bJ�Zc���y¤b<�
{Zf��Z��{Z��aZe dJ��� �g�>�>f>�<� e<���<�z�ª ._?«2�gf\�>_?��{Zf%� e<¡<��c?fP¢£_\bJaZ� eJ¡�f5cS�J| �Zd e � e<�<_�d<f5��c%¨\�?�5c5e c?fP��y4ygb<��¢gf5�#bJaZ�Jf?�5d eJ�S{ZfSd<f>� d#f5d��>f>�5e��<_5yg�
teni
c`�?b<�B�ZdJfT{�f>���>bJyZd c?_5e yZdJf>��� eJ�>f>��_��Z�8{ZbJyZyg�>f>�<�

^`_ ��� '�(
):�>=\��bJyZd c?f	��y¦�>_>�%b�?��J|5bJy��<b<�� ._5e d<f�d<f>� dJf5c��Jf4��bJy.�5d e<b<y�y.f��nf�yZdT{<��{2e<� d c5e aZ��d<f5��c��<bJc?�2«<�.f��J|5bJy��5_�e d.�Zykb<��{�f5�Z�
{Z��aZe dJ��� �.�?�>f>�<� e<���<�

aMainTester:MainTester ATM1:BankATM

debitAccnt(400) debitAccnt(400)

aMainTester:MainTester ATM1:BankATM

debitAccnt(400)

I ::J2N#=>;
7 K�L ;5NNZ8A*P � ;�N>D : I V�R!;TD�;>V<D�V�I�LZ=5:JLZC!DgV N�=gH<;`C!A
MOP#=>;`R ��L ���#;5HA@�N�C!; M \>D ]#A�Rª;

�%y'�<�5 g�5��_T{�f.dJf>� d<���gf5c���f5d dJ_5yZdP{Zf`¡���y.�5c?f5cg�<f?��b<a��Jf>�5d e<����{�f.d<f?� d<��{�f.�<_���� '�(�)*�6=xf>� d��
ATM1.debitAccnt(400)^1..2

5 BU� 1 $ �!� � )�� $�� 1>C.* � *!��( � %k+��ED5FHG5IKJEL�T�Sp�j�mYh'f?� d£��y¤b<��d e ��{�fx{�f>�<�5c�e ��d e<bJyn{Zf\�<�5 .����_>�	{�f�dJf>� d<�£�gb<��c\_5e<{�f5c\¨P�<_\¡���y.�5c?_5d e<b<yn{�|5bJaZ��f>�5d eJ�5��{ZfPd<f?� dJ�<�!�#f5d dJfx_�e<{Zf
¨��J_'¡��5yg�5c?_5d eJb<y��<|5f?�5��f>�5d �.f'f�yk��� �.� eJf5�Zc?�4�5dJ_5�.f?�2��^`_8�>b<yg� d c��.��d e<bJy�{�f8�<�5 .���n_?�4{ZfxdJf>� d<�4f>� d��Zy.f\�Zc?f5�Be<~5c?f8��d<_5�gf>�!�<_
¡���y.�5c?_5d e<b<y8{�|5bJaZ�Jf?�5d eJ�5��{�f.dJf>� d<��¨g�._�c5d e c`{Zf`�<�5 g�5��_>��{Zfgd<f?� dJ��f5y8�>bJy.� d e d �gf.�ZygfT{�f5���Ze<~��nf?�
�Yb<�.�B_5� �<bJy.���Zc?�>�<f5y�d<f�c�{�_5y.�B�>f�d d<f\�g_5c�d eJf\�<_��5c?�>_�d e<bJy {�f>�B�<�5 .�5��_>�B{�f\d<f?� dJ�Bf5d#�J| e d<�5c?_5d eJb<y�� ��cY�?f>���<�5 .���n_?�B{�f%d<f>� dJ�
�.bJ�Zc`¡��5y.��c>f5c`{�f>��bJaZ�Jf?�5d eJ�5��{�f.dJf>� d<�<�2��bJ�.��c?f5��c>f�y.bJy.���J|5f5�gf5�B�Z�JfT{�f.�J_�$���):� � �Ugx�.bJ�Zcge � � �g� d c?f5cgy.b����Zc?b<�gb��<�

5-1 L ;>V:N>=�: �#D :JAZCUR!;>V�V:N�] \�M¥LZV�R!;TD�;>V<D�V
La
�5c?�>_5d e<b<y¦{Zf¥�<�5 g�5��_>�x{�f`d<f?� dJ�x{�_5yg�P�T�Sp�j�m�hn�<|5_��Z���Ze<f4� ��c4{2eJ���5�5c?f5y�d<�%{2eJ_>¡<c?_5�B��f>���\l�^·«<�Ze%b��5� c?f5yZd%{<e<�����5c>f�yZdJf>�

¢��gf>�Y{<�·� §ª� dJ~5��fn�<b<�g�%d<f?� d<���Y_5yg�%�<_4¢£f5c?� e<b<y®� e yg_5�<f>�£e �Uf>� d%��c?�5¢��®«2�gf4�T�Sp�j�m�hn��c>f�yZy.f'f5y²f5yZd c>�>f�d c?b<eJ�Td §6�gf>�U{Zf
{2eJ_>¡<c?_5�B��f>��{<e<�����5c>f�yZdJ���P��yM{<e<_?¡<c?_5�B�nfn{Zf��5�<_?�2�<f?�<�g�Zy®{2eJ_>¡<c?_5�B��fn{�fn{��5�Z�Jb<eJf5��f5yZdUf5dU{Zf>�Y{<e<_>¡Jc?_5�B�nf?�Y{Z|��5d<_�d<�

-
transitions.
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^`f4{2eJ_>¡<c?_5�B��f4{Zf4�5�J_>�<�<f>�.�.f5c���f5dT{Zf�c?�5�gf5c�d<b<c�e<f�c�d<bJ�Zd<f?�S�Jf>�%���<_>�<�<f>�T{2��� §!� dJ~5��f>�£_5e y.� eT«2�gf��<f>�T{2eJ�5���5c?f5y�d<f>�.���5d  gb�{�f>�
«2��eS�<f��Zc?�\�<bJyZd%_>�<�<b��5e<�>f?�\_5¢£f>�	�<f��Zc	�g_5c?_5��~5d c?f>�<��mM�g_5c�d e cB{ZfB�>f?�Se yg��b<c���_5d e<bJy.�<�£bJyY�.f5��dT�5c?�>f5c��Jf>�T¡<c?b<�Z�gf>�.d<f5�J�%«<�.|�b<y
�<f?��_T¢��.�x{Z_�y.���<_&$��
):� � �

4-2
�G^`fU{<e<_>¡Jc?_5�B�nfU{�fU{Z���Z�<bJe<f5��f5y�d���c>�>�<f�yZd<fT�Jf>�x{2eJ�5���5c?f5y�d<f>��e yg� d<_5yg�>f>�x«2��ex�>bJ�4�gb��<f5y�d��<f

� §ª� d<~���f'�5d �g{2eJ�>�ªq�_5cx�<_8� �Ze dJf>�ª�T�Sp�j�m�h�b��5� c�e c?_��<_x�.b��<� e aZe � e dJ�'{Zf�{Z�>� e y�e c�{Z|�_5��d c?f>�4{2eJ_>¡<c?_5�B��f>�4{Zf�{Z�5���<bJe<f5��f5y�d4f5y
_>�>�?b<c?{8_5¢£f>�`�<f¥{<e<_>¡Jc>_5�B��f¥{�fU���<_>�<�<f>�<� � �._�y.{8_5����{<e<_>¡Jc>_5�B��f>�\{Z|��5dJ_5d<�

–
d c?_5y.� e d eJb<y.�<�Ze �<�P�.f5c���f5d d c?b<yZd%¨`�T�Sp�j�mYh¤{Zf

¡���c>f5c�{�f>�4� d c?_5d<�?¡<e<f?�¥{�f8�<�5�Jf>�5d eJb<y {Zfx¢£_5�<f��Zc?�	�.b<��c\�<f>�	�g_5c>_��n~�d c?f>�B{Zf>�����5d  .b�{Zf>�B{�f>�B�5�<_>�<�<f?�4{�_5yg�4{�f>�Bf5��d<f5yg� e<b<yg�
futures.^`_U{Zf?�<�5c5e �Zd e<b<y�{Zf>�\�<�5 g�5��_>�\{Zf`d<f?� d<�Py.�>�>f?�<� e d<f¥{�|5_�¢gb<e c¥f5��d c?_5e dP�<f>�Pe yg� d<_5yg�>f>�\{Zf?�x�5�J_>�<�<f>�\�<b<�.�PdJf>� d\{Z_5yg�P�<f¥� §ª� d<~��nf
� ¢�e<_\�<f>�4{<e<_>¡Jc>_5�B��f>�B{�f��5�<_?�<�2f?�Bf5dB{�f�{Z�5���<bJe<f5��f5y�d � _5e yg� eB«2�gf\�<f?�	����d  .b�{Zf>�B«<�Ze#�<f5��c>�B�<b<y�dB_>�<�<b��5e<�>f?�<���Py�{Z�>� e y�e d
_5�Jb<c?��{2eJ�5���5c?f5y�d<��¡Jc>bJ�Z�gf>��_5¢£f>�.�Jf>�����5d  gb�{�f>���gb<��cTf��Z��c5e ��f5cg�<f>���<�� .�5��_>�P{Zf.dJf>� d<�<�
^`f>�`�<�5 .�5��_>�`{Zf#dJf>� d<�`�<b<yZd`f��Z�Zc�e �n�?�T{�_5y.�£�Zy¥�<_�y.¡�_?¡�f��Zc?b��� .fx{Zf>�	f5���Zc?f>�<� e<bJy.�gc?�>¡J�Z� e<~5c?f>�`_�¢gf>�x�>bJ�4��fx�5�J�5��f5yZdJ�g�Jf>�
¡<c?b<���.f?�\f5dS�Jf>�S���5d  gb�{Zf?�<����_5yg�P�Jf4�>_>{<c>f4{�f	�<|�f5�.f5�B���<fB{Zf��J| m%�.l ��ygb<�g�S�gb<�Z¢£b<yg�%{��>� e yZe c��<fB¡Jc>bJ�Z�gf

opération
{Z_5yg�

�<f?«2�.f���ygb<�g��c?f>¡<c?b<���.f�c>bJy.�x�Jf>�x���5d  .b�{�f>� ��):�/��� � .���� ��� /10 2O�����
� � .���� ��� /10
et
��� ����(*� � .�������� /10¥{�fU�<_¤�5�J_>�<�<fUpB_�yZ¯�m%�.l �

�Yb<�.�z�.b<��¢gbJy.��_��<b<c?��{��>� e yZe cg�<f`�<�5 .�5��_`{Zfgd<f>� dJ��� �Ze ¢g_5y�d��
opération^1..2��fU�<�5 g�5��_U{ZfTdJf>� d<�x� e<¡JyZeJ� eJfU«2�g|5bJy���_5e d\_��Z�.f��P�Zygf¥b<��{�f5�Z�¦�5bJe<�\¨`�Zygf`�n��d  .b�{Zf¥_5���._�c5dJf5y._�yZd\_5�¦¡<c?b<���.f

opération
�

�Yb<�.�£¢gf5c�c?b<yg�`«<�.fx�>fx�<�5 .���n_x{�f#dJf>� d<�£�.f5c���f5d	{Zfx¡���y.�5c?f5c��Jf>�`bJaZ��f>�5d eJ���`{Zf�d<f?� d<�`{�f��<_&��� '�(
):� =	��_5e<��_5�.�<� e � � v _5�Zd c?f>�
b<a��Jf>��d e<����{�f.dJf>� d<�<�

5-2 L ;>V�V:N5] \�MUL�V�R!;TD�;>V<D�V�L<N Z8A*P � ;�N>D : I V�R!;`D5;>V<D�Vm%�Zc?~>�`_�¢gb<e c\{Z�?�5c5e d��<f>�	�<�5 g�5��_>�	{�fPd<f>� d<��{Z_5yg�£�J|5f�yZ¢�e c>bJyZygf5��f5yZdª�T�Sp�j�m�h!�?�<| �Zd e � e<�<_5d<f��ZcP�gf5�Zd�¡��5y.��c>f5c%{Zf>��b<aZ��f>�5d e<���	{Zf
d<f?� dJ�¤{�f��5_
	?b<y _5��d<b<��_�d e<«<�.f>���#f5d d<f�¡��5y.��c>_5d e<bJy �2f���_5e d¤f�y�c>f�y.{Z_�yZd4�Z� �.�n�>b<yg�5c?f5d<�4�<f>�n�<�5 .���n_?�n{�f8dJf>� d<�n� ��e ¢£_5yZd
�Z� �.� eJf5�Zc?��{<e ��f5y.� eJb<yg���?�Jf>��¢£_5�<f5��c?�2�2�<f?��¡<c?b<���.f>�<�2�<f>�ze y.� dJ_5y.�?f>��f5dz�<fgy.bJ�4a�c?fT{�|5_5���.f��<��¨g�Zy8¡<c?b<���.f`b<�x�Zygf.���5d  .b�{Zf>�
�Sy²�>b<�Ba�e y._�yZd¥�>f>�U{2eJ�5���5c?f5y�d<f>�U{<e ��f5yg� e<b<yg�<�	bJy®bJaZd eJf5yZd`�<|�f5yg�<f5�BaZ�<f8{Zf>�¥bJaZ��f>�5d eJ�5�¥{�f�d<f?� d<�`�.bJ�Z¢£_5yZd �5d c?f'¡��5y.��c>�?�U¨
�._�c5d e c�{<�k�<�5 .���n_�{�f�dJf>� d<�g�Zc�e<�`f5yk�>bJ�B�Zd<f?��i�f5�Zc?f5ygb<yg�.�JfB�<�5 g�5��_�{Zf#d<f?� dJ�T{��>� e y�e�������� � � �

5-1
f5d	b<ag�<f5c�¢gb<yg�`{�fx«2�.f�� �<f

��_5yZeJ~5c?f.�T�Sp�j�m�hU�?_5�<�5���<fg�<f>�Pb<aZ��f>�5d e<����{Zfgd<f>� dJ���>b<c�c?f>� �.bJy.{�_5yZdJ�<�
^`fx� §ª� d<~5��fx�>bJc5c?f>� �.bJy.{�_5yZd	f?� d	��b<c����\{ZfP�<_\�5_ 	>b<yn� ��e ¢g_�yZd<f`�6e ��f5��e<� d<f\{Zf��Z�4e yg� d<_5yg�>f>��{ZfP�<_\�5�<_?�2�<f�pB_5y�¯�m%�.l ���>f\�2bJyZd
�<f?��e y.� d<_�y.�>f>�

ATM1
f5d

ATM2.
^`|5f�y.�<f5�Ba��<f�{Zf�¢£_5�<f5��c?��{��>� e yZeU�gb<��c

creditAccnt()
f>� d���s wZw � �Zw�wZw�� �4�>f5� �Zek{Zf

�����
� � .���� ��� /10gf>� d�� �Zw�w �Zs w�w � v.w�w�� �
^`f#�Zc�e yg�5e �gf�{2�U�._?�<�<_>¡�f�{Zf?�T�<�5 g�5��_>�T{�f#d<f>� dJ�T_5���kb<a��Jf>�5d e<���T{�f#d<f>� d<�`�>bJy.� e<� dJfB¨ �

déplier ! �Jf��<�� .�5��_x{Zf�d<f?� dJ�`�<f5�Jb<y�<f?�x_5ag� d c?_>�5d e<b<yg�\{Z�>� e y�e<f>� ������� � ��� �.�Z�Sy¦�>b<�B��f5y 	>_5yZdS�._5c	�<f>�Sa.bJ�.�5�Jf>�<�gb<y¦bJaZd e<f5y�d�{�f>�%b<aZ��f>�5d e<���\{�f	d<f>� dJ�\_5¢£f>�	�Zy
ou{Zf��Z��_��Z�gf5�<�x_5��¡Jc>bJ�Z�gf

opération.
�Syg� �Ze dJf¥b<y�{��5��� e<f¥� ��e ¢g_�yZdP�Jf>�x¡Jc?b<�Z�gf>�<�.b<y��<f5��c¥� �Zag� d e d �.f`�Jf5�Zc?�P���5d  gb�{�f>�<�Z�.bJ�Zc

� �	��8�
*�:� ��� bJy�bJaZd e<f5y�d , ��):����� � .���� ��� /10 2 ������� � .���� ��� /�0 2 ��� �
��(�� � .���� ��� /10 3 . �ª ._?«2�.f��n��d  .b�{Zf®f>� d�_>�<�<b���e<�>f·¨®_5�ZdJ_5yZd{Z| e yg� d<_5yg�>f>�#«2�g| e ��f?� dª�gb��<� e a��<f>�
creditAccnt()

�<f5c?_\_5e y.� e#_>�<�<b���e<�>f%_5�Z��e y.� d<_�y.�>f>�<.
��� +®f5d
ATM2

���Sy.� e yg� �gb<��cT�5 ._?«2�.f
���5d  gb�{�f\_?�2�<b��5e<�?f\¨S�ZygfPe y.� d<_�y.�>f?��bJy4e y.� dJ_5y.��e<fP�J|�f5y.�<f5�Ba��<f%{Zf%�<f>�ª�g_5c?_5��~5d c?f>��_�¢gf>�S�<f>��f5y.�<f5�Ba��<f>��{Zf.¢g_5�Jf5�Zc?�#{��>� e yZeJ�
�<bJc>�	{Zf��<_x{�f>�<�5c�e �Zd e<bJy¤{Zf>���<�5 .�5��_>��{ZfPd<f?� dJ�<�>�gb<��c

ATM1.creditAccnt()
��b<yn_\{Zf5���n_5�Z�gf5�<�ª�.b��2� e aZ�Jf>�	¨\�>f5d d<fP���5d  gb�{Zf

{ZfT�.b��<� e aZ�<f`�
ATM1.creditAccnt(200)

f�d
ATM1.creditAccnt(1000)

�zq�b<�ZcU�>bJyZy._�� d c?f%�JfTy.b<�Ba�c>fU{�|�b<aZ��f>�5d e<����{�fTd<f>� dJ�
�.bJ�Z¢£_5yZd �5d c>f\¡��5y.�5c?�\¨��g_5c�d e c\{Z| �Zyn�<�5 g�5��_\{�fPdJf>� d<�<� e �#��_5�Zd#{�|5_�a.b<c?{B�>bJyZy._�� d c?fS�<fSy.bJ�4a�c?f\{�|5bJaZ�Jf?�5d eJ�5�#{ZfSd<f>� dJ�ª�.bJ�Z¢£_5yZd
�5d c>f`¡��5yg�5c?�.�gb<��cT�� ._>«<�.f`¡<c?b<���.f`�>b<�B�gb��<_5y�d��>f`�<�5 .����_T{Zfgd<f?� dJ�<��eJ�5eP�

Opération + ��s2�gs�� t �.sx�Ys ���f5d d<f\��b<c��B�Z�<f\�<fP� e d��>bJ�B�nf\�5dJ_5yZd�s	¢£_5�<f5��c>��{ZfS�._�c>_5��~�d c?f>�ª�gb��<� e a��<f>�!�.b<��c
creditAccnt()

�.b<��c%s�e yg� d<_5yg�>f>�ª�gb��<� e a��<f>�<�
b<� t ¢g_��<f5��c>�'{ZfY�._�c>_5��~5d c?f��gb��<� e a��<f>���.b<��c

debitAccnt()
�.bJ�Zc�s�e y.� d<_�y.�>f?�B�.b��<� e aZ�Jf>��bJ�

consultAccnt()
�.bJ�Zcks

e yg� d<_5yg�>f>�P�.b��<� e aZ�Jf>�<�Z^`f4¡<c?b<���.f
opération

�gf5c��nf�d%_5e yg� e%{Zf4¡��5y.�5c?f5c � s�bJaZ�Jf?�5d eJ�5�%{Zf	dJf>� d<�<���Sy¦{��5�Z� e<_5y�dS�<|�_5ag� d c?_>�5d eJb<y
� �Zcg�Jf>��agb<�.���<f>��«<�ZeP{ZbJyZyg_5e dz�Zy8_5���.f���bJ�'{�f5�Z�8_5�8¡<c?bJ�Z�.f

opération
�Zb<y8b<a�d eJf5yZdP�

��� ����8�
���� �*��� ∨∨∨∨ ��� �	��8�
*�:� ���&��� ���18�
*��� �*��� � � sx�Y� � s�� � s �h!b<e d � �Z�xb<a��Jf>�5d e<����{Zfgd<f?� dJ�

6 Conclusion^`fT�Zc?b<��f5dx���S�.��¢�eJ�<f¥¨¥�5c>�?f5c`��y�f5y�¢�e c?bJyZy.f���f5yZdP�gb<��c¥¡���y.�5c?f5c4_5�ZdJb<��_5d e<«2�gf5��f5y�d\{Zf>�Pd<f?� d<�\f5�.�?�5�ZdJ_5aZ�Jf>�\¨T�g_5c�d e c¥{Zf
d<f?� dJ��{Z�>��c5e d<��f5y��%ln^`�G�Y_5yg���JfY�>_>{<c>fU{ZfY�>f%d c>_�¢g_5e �<�zygb<�.�x_5¢£b<yg���?b<y.� dJ_5d<�U«<�.fT��bJyZd<f�cT�<f`yZe ¢£f>_5��{�|�_5a.� d c>_>��d e<bJy�{�f>�
d<f?� dJ�gc?f5yg{Z_5e d£�Z� �g�gc?_5��e<{�f#�J_#�� ._>�<fx{�f�� §6y�d  g~>�<fx{Zf�d<f>� dJ�`«<�._5yg{`�<f��._>�<�<_?¡�fx¨#��y4yZe ¢gf>_5�4��� �g�	�>bJy.�5c?f5d��5dJ_5e d�_5��d<b<��_�d e<�<�>�
��f'�>b<yg� d<_5d	y.b<�g�¥_'_5��f5yg�'¨'{��>�5c�e c?f��Jf>�`d<f>� dJ�¥¨��Zy¤yZe ¢gf>_��²{�|5_5ag� d c?_>�5d e<bJykd c?~>�¥�5�Jf5¢g�`�g�Jf>�¥�<�5 g�5��_>�¥{Zfxd<f>� d<�<�!m �>f
yZe ¢gf>_��¦{Z|�_5ag� d c?_>�5d eJb<yg��e �%f>� dS�gb��<� e a��<f4{�f¥¡��5y.��c>f�c4{Zf	ygb<�BaZc?f5����d<f?� d<�\¨��g_5c�d e c�{Z| �Zy��<f��Z�T�<�5 g�5��_B{Zf�d<f>� dJ�<��q	bJ�Zc�¡��5c?f5c
�>f5d d<f�_5�ZdJb<��_5d e<�<_5d e<b<y±{�f��J_¦¡��5y.��c>_�d e<bJy±{Zf>��d<f>� d<� f5dx�<|�_5eJ{Zfk¨Y�J_�{�f>�<�5c�e �Zd e<bJy±{�f>�'�<�5 g�5��_>�'{�fUd<f>� d<�<�S�Zy���c>f��4eJf5c
�Zc?bJd<b<d §6�.f`{Zfg�<|�f5y�¢�e c?b<y�y.f��nf�yZdz�T�Pp#j�mYhU�<f5c?_T{<e<� �.bJyZe aZ�<f`f5y8{Z�?�>f5�BaZc?fTs wZw�� �
�Yb<�.��_5¢gbJy.�ª�Zc?�>�<f5y�d<�\_5�n�>b<��c?�	{Zf\�>f5d�_5c�d e<�5�Jf��J_���c5e y.�5e �._5�Jf\�5bJy.�5d e<b<y�y._�� e dJ�x{�f��T�Sp�j�mYh8«2��e�f>� dª�J|�_5e<{�f\¨S�<_%{Zf>�<��c5e �Zd eJb<y
{Zf¥�<�� .�5��_>�\{Zf`dJf>� d<�\f5dP�J_¥¡��5yg�5c?_5d eJb<y�_5��d<bJ�n_�d e<«<�.f¥{�f>�\b<aZ��f>�5d e<���x{�f	d<f>� dJ�\¨	�g_5c5d e cB{Zf4�>f>�%�<�5 g�5��_>�<�����?_5yZ��b<e y.�<���Jf>�
{2eJ�5���5c?f5y�d<f>��_�a.� d c?_>��d e<bJy.��¡��5c?�>f>�%�Jb<c?�Y{ZfB�<_n��c>�>_�d e<bJy·{�f>�YbJaZ�Jf?�5d eJ�5�Y{�f4dJf>� d<�Y{�_5y.�%�T�Sp�j�m�h ��b<y�d%¢�e dJfn_5���._5c?_ � d c?f4�<f
�Zc?bJaZ�<~��nf8{Zf��J|5f��Z���<b�� eJb<y��>b<�BaZe y._�d<b<e c>f?�Q�\y f>���5bJc�d4{Z|�_>��� e y._?¡�f8{�f8�>f>�4{<e<���5��c>f�yZd<f?�4_5a.� d c>_>��d e<bJy.�4{�f5¢�c?_T�5d c>f�f>���5f>��d �.�
�.bJ�Zc\¡��5y.��c>f�cP�Zy4ygb<�BaZc?fPc>_5eJ�<b<y�y._5a��<f\{Z|�b<a��Jf>��d e<���	{�fPd<f>� d<�ª�<f>�ª�Z� �.�ª�gf5c�d e ygf5y�d<�ª�gb��<� e a��<f>�<�z��f5d#f>����b<c�d!�.bJ�Zc�c>_%�<f\��_5e c>f%{Zf
�Z� �.� eJf5�Zc?�%��_5y�e<~5c?f>���Tf5y��.b��<_�yZdU{Zf>�Y�?b<yZd c>_�e y�d<f>�Y� ��c4�Jf>�Y�<�5 g�5��_>�Y{�f4d<f?� dJ�<�	f5y²�5 gb<e<� eJ�<�2_�yZd`�4eJf5�����<f?�T¢g_5�Jf5�Zc?�U{�f>�
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�._�c>_��n~�d c?f>�\¡Jc�">�>f	y.bJd<_5�B��f5y�dT¨��<| e yZdJ�>¡<c?_5d e<bJy�{ZfB�ªmYh>�.j��Yo 	 � �5�£b<��f�y.�>bJc>fBf5yYygfB�<�5�<f>��d e<bJyZyg_5yZdT«<�.| ��yY�.b<��c?�>f5yZdJ_>¡�f
{Zf?��b<a��Jf>�5d e<����{�f.d<f?� d<���gb<�Z¢£_5yZd,�5d c>f`¡���y.�5c?�>��¨g�._5c�d e c`{Z| �Zy8�<�5 g�5��_T{�f.dJf>� d<�<�
^`|��5�<_5agb<c?_5d e<b<y°{�fn�T�Pp#j�mYh�ygb<�g�¦_��n~�y.f _5�g�<� e�¨nc>�>� �J�>�5 Ze c ¨ {�|5_5��d c?f>�Y�Zc?b<a��<~5��f>��«<�ZeY�gb<�Zc�c?_5e<f�yZd �5d c>f ¡��5c?�>�¦¨
�<| e y�d<�5c�eJf5�Zc8{Zfx�<|�b<��d e �zd<f��<�¥«2�gfx�<_�{Z�>� e y�e d e<b<y {Zf8��c5e d<~5c?f>�4{�|5_5c�c��5d4{<�¤dJf>� d4f5yne y�d<�>¡Jc>_�yZd<���._5c�f5�gf5�B�Z�Jf>�#{�f>�	y.bJd e<bJy.�4{Zf
�>bJ�Z¢gf�c5d �Zc?fU{ZfTdJf>� dx¨`�._�c5d e c4{Zf>�\�<�5 g�5��_>�x{�f`d<f>� dJ�<�.b<�8�J_`�n��d  gb�{ZbJ�<b�¡<e<f`�gb<��c`��f5ygf5c¥f5d%� d c5�g�5d �Zc?f5c`��y.f¥�>_��4�g_>¡Jy.f¥{Zf
tests.
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