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òG@T7UJ_bCúQAðM)ô{MQceM:> J_ïX<eHYîÜï ù+MóBYM:PLú27Nbv�tM�M AðM ú2JN7N<e> PUò;bC> @��¥<eHKJ
@?> @éßYbCPbC> M:AdM:O M:>ÜJ�@T7Ufóò;ïÜfKPNbðú P�ö]9 û MQ7NMÏ.LPUò;bC>ê2àbðP�>X<TJ_ïXbð>Yî
O�<?7LM J_ï;@?> J_ïYMÒ�â�L�â���â�	�
�T�1@?>YîÜHXAC@T7wO�<eO�M >\J_HXO ô �¦ ö<?ñ£J�ïYM
M:AdM:ú¤JN7N<e>�9%Zübð>XúQMaJ�ïXbðP£bðP+bð>\JN7NbC>XPLbCúTÿ\PLò;bð>�@T>YîÜHXA�@T7 O�<?O�M:>ÜJ_HXO
bCPWbð>XBYM òrM:>XBYM >\JW<?ñÁPUòG@ J_b�@?A�úQ<Ç<?7NBXbC>;@ JNM Pô�0�! Ó ! Ô ö]9

� ~ ý¢J�bCP¿J�ïYM�.UPLò;bð>ê2!<?ñ;@WòG@T7UJ�bðú AdM�J_ï;@ J�òX7_bðO$@T7NbCA faBXbCú¤J]@^J_M P�ïX<�ù òG@T7UJ�bðú AdM:P
bð>\JNMQ7_@?ú2J:9

Ú ì ýµJ*PN< ï;@TòXòtM >XPaJ_ï;@ J*M2cÜMQ7Uf�M:AdM:O M:>ÜJ�@T7Uf�òG@T7UJ_bCúQAðM�ï;@?PÃ@Ò���"��ã���±°®�³���L�)�â�)���ê�X���fìa�acT@TACHYM0<TñO²aù8ïXbCú]ï�ù£M0ú @?ACArJ_ïYM x:iÁkml <?ñ
J_ï;@ JWòG@T7UJ_bCúQHXA�@T7 PUòtM úQbðM P 9

è�ì Ý�@ 7LJ_bðú AdM:Prù8b J_ï³:d��ì ��ã��â�G��� ����� PUò;bð>XP�@T7LM�ú:@TACAðM B Ý v j^é k¬ztl'x PLbð>XúQM
J_ïYMQfëñm<?ACAC<�ù ´'v j^é k�q¶µ�k{j Ú â P°J]@^J�bðP°J�bðú PÃbð>XPUJNM:@?B <?ñÆJ_ïYM$ú AC@?PÞ*
PLbCú @?A í @�ßKù£M:AðA�*·1S<eAdJ�ý O$@?>X> PUJ�@ J_bðPUJ_bðú PQ9 (YM 7NO�bð<e>XP @T7LMûP_@TbCB
J_< ï;@:cÜMàÚ l¥Þ�k¬x äIé é v Þ�j^k¬â Ú;ßÃù�@:cÜM�ñ{HX>Xú¤J_bC<e>XP$÷Iø @�ùW@:cÜM
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ñ{HX>Xú2J_bC<?>ÑïYM:Adò;P1J_<pBYM PNú27Nbv�rMóJ_ïYMëòX7N<@�G@,�;bðACb J�f BXbCP°JN7Nbv�;HKJ_bC<?>
ñ{HX>Xú2J_bC<?>XP8ñ{<?7WJ_ïYM	ò¥<?PNb J_bC<e>û@?>XBûM >YM 7Lî?fà<?ñ,PLH3�G@ J_<eO�bCú*òG@T71*
J_bCúQAðM P 9 : @:cÜM8ñmHX>Xú¤J_bC<e>XPÆ@ 7NMaBYM2J_MQ7NO�bC>YM B ñ¬7N<eO @�PL<eACHKJ_bð<e>�<?ñ
J_ïYM[Züú�ïY7¹¸<?BXbC>YîeMQ7£MfeÇH;@ J_bC<e> ô�@?P+òX7LM:PUM >\JNM B�bð>�Ý û�« ZK*�H�Á"Z�Â?ö¤9

âKì Ý�@ 7LJ_bðú AdM:P'ù8bdJ_ï¿�â�G��� �����0PUò;bC>XPS@T7LM+ú:@?AðAðM B è�zrx ztl'x PLbC>Xú2M�J_ïYMQf
ñ{<eACAð<yù ¢ zrx v q_æ=kml'x2Þ v k{l P°J]@^J�bðP°J�bðú PûômPLMQM�òG@TîeMù���@Â�<Tñ=f\<eHY7
JNM�ßüJ��¥<Ç<?õ[ñ{<?7ÆBYMQJ�@?bðACP�ö]9º1Æ<ePL<e>XPÆ@T7LM8PN@?bCB�J_<wï;@�ceM x äIé é v ÞYq
j^k{â Ú;ß'ù�@�ceM0ñ{HX>Xú2J_bC<?>XP 9

å,ì î=>ÜJ_bCP°fYO�O�MQJN7NbCú @?AXùW@:cÜMÃñ{HX>Xú¤J�bð<e>XP�îÜ< J_<DýQMQ7_<�@?P!Jgù�<.bCBYM >�*
J_bCú @?A0òG@T7UJ_bCúQAðM P�@TòXòX7N<Ü@Tú]ïÑM�@?ú�ï <TJ_ïYMQ7:9 î=Pà@ 7LM PNHXA J:ÿaJ�ù+<
ñ¬M 7NO�bð<e>XPabð>óJ_ïYM�PN@?O M°eüH;@T>\J_HXO P°J]@^J_M[MßYïXbv�;bdJ*O.HKJ_H;@?A'7LM*
ò;HXACPLbC<?> J_< @:c\<ebCBÑJ_ïYM:bd7àúQ<eO°�;bC>YM B ùW@:cÜMóñmHX>Xú¤J_bC<e>XP�îÜ<ebð>Yî
J_<ÒýQMQ7_<Y9ûVWïXbðPwM�`¥M ú2J[bCP�õü>X<�ù8> @?PJ�ïYM £ Ú á ß k�æ2pIâ ß á'x�k¬ztl£wj^k{l'â\k{i ß{vG9_1Æ<?PN<?>XP�BX<�>X<TJWPNHd`tM 7Wñ¬7N<eO J_ïXbCP�òX7N<@�;AdM:Oà9

» ~ Ý�@T7UJ_bCúQAðM ò;ïÜfYPLbðú P�bðP�BXbd7LM:ú¤J_Adf 7LM:AC@ JNM:B J_< J_ïYMÏH õK>X<�ù8> ñ{<?7Nú2M:P�bð>
>;@^J�HY7LM ôx�X�â���ðÿ+îe7_@:cYb J�feÿWù£M�@ õ ôm>üHXúQAðM:@T7]ö]ÿ8M AðM ú2JN7N<eO$@Tîe>YMQJ_bCú ô�R&A í ö]ÿ
@T>XB P°JN7N<e>Yî ôm>ÇHXú AdM�@T7]öLö[± òG@ 7LJ_bðú AdM:PE@T7LM�ú AC@?PLPNb��;M:BpBYMQòtM >XBXbC>Yî <?>
ù8ïYM2J_ïYM 7£J�ïYM2f�òG@T7UJ_bCúQbðòG@ JNMabC>�@?>Üf�<?ñ�J_ïYMw@,�t<yceM*ñm<T7_ú2M P 9

Ú ì h�Þ�jyzrl'n kmltÞ v j Ú â?Þ�k¬ztl'x b (;<T7_ú2M J�ï;@^Jù�;bð>XBXPû>üHXúQAðM <e>XPàJ_<�*
îeM2J�ïYMQ7+ù8b J�ï @ ú�ï;@T7_@?ú2JNMQ7NbCP°J_bCú!7�@T>YîeM*<?ñ�¼ Zfµ Æ \ C ú O�9¥Ý�@T7UJ_b�*
ú AdM:P�J_ï;@ J�òG@T7UJ_bCúQbðòG@ JNM/bð>*J_ïYM�P°J_7N<e>Yî+ñm<T7_ú2M�@T7LM%ú @?ACAdM:B Ø Ú åÁjyztl'x 9
VWïYM�PLO$@TACAðM P°JWúQ<eO�òt<e>YM:>ÜJWòG@T7UJ_bCúQAðM0<?ñ�@�ï;@?BY7N<e>àbðP8ú @?AðAðM B�@
ç¿á Ú j�½ 9

è�ì æ,¾¿Z k{ltÞ v j Ú â?Þ�k{zrl'x b (;<T7_ú2MÏ�tM2J�ù£M M > ú]ï;@T7LîeM B òG@T7UJ_bCúQAðM P
ù8ïXbCú]ï ï;@?P�@?> bC>d�G>Xb J_M 7_@?>YîeM J_ï;@ Jwñm@?ACAðPÃ<,` @?P¿Z ï 0 M 9�VWïXbCP
ñ{<?7NúQM=bCPºZ7µ�µwJ_bCO�M P%ù+M:@TõeMQ7SJ�ï;@T>1J_ïYM*P°JN7N<e>Yî	ñ{<?7NúQM?ÿKïX<�ù£MQcÜMQ7
bdJ!bðP+ù8ï;@ JWïX<?ACBXP!@ J_<eO�P£@?>XBàO�<eAðM ú HXAdM:PSJ_<?îeM2J_ïYM 7 9
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âKì À v\Ú ½ kmltÞ v j Ú â?Þ�k¬ztl'x b VWïYM PUM�@ 7NMÃ7LM PLòt<e>XPLbv�;AdM*ñm<T7`Q÷*�BYM ú @�f

<?ñY>ÇHXúQAðM btôÞ�X�â���ðÿ:7_@?BXbC<e@?ú2J_b cYb J�f;ö¤9�VWïYM2f@T7LMÆ@,�t<eHKJ]Z7µ Æ \ C�J_bCO�M P
@?P�P°JN7N<e>Yî @?P�J_ïYM P°JN7N<e>Yî bC>ÜJNM 7_@?ú¤J_bC<e>XPàù8bdJ_ï @Ñ7�@T>YîeMÁ�Zfµ Æ \ C�úQO�9

å,ì � j Ú�¾ k�Þ Ú Þ�k¬ztl Ú;ß k{ltÞ v j Ú â?Þ�k{zrl'x b'VWïYM PUMS@T7LM-�Çf=ñm@T7�J�ïYM/ù£M�@TõK*
M:P°JÆ<TñtJ_ïYMabð>\JNMQ7_@?ú2J_bð<e>XP/<e>.J_ïYM!O�bðúQ7N<ePLúQ<?ò;bCú£PNú @?AdMeÿ?J�füò;bCú @?AðAdf
@,�¥<?HKJÒZ7µ Æ  � J_bCO M:PE@?P P°J_7N<e>Yî @?PEJ_ïYM�PUJN7N<e>Yî bð>\JNMQ7_@?ú2J_bð<e>XP
<e>$>ÇHXú AdM�@T7ÆPLú @?AðM PQ9SD=7_@�cKbdJgf.bCP£@?>X<TJ_ïYMQ7ÆbC>d�G>XbdJNM?ÿLZ ï 0�MÆñ{<?7Nú2Meÿ
M�ßYú2M òYJ bdJ bðP ú]ï;@ 7Nî?Móbð>XBYM òrM:>XBYM >ÜJ¿± @?P1PNHXú�ï�ÿ!J_ïXbCP$ñ{<?7NúQM
BX<eO�bð>;@ JNM:P£@?ACA�< J�ïYMQ7NP�<e>�@EúQ<ePLO�bCú0PLú @?AðM?9

Â ~ VWïYM=òG@T7UJ�bðú AdM:P,J_ï;@ J£O$@ õeM=HYò�O$@^JNJNMQ7 @?>XB$M:>YMQ7Lî?f�ú:@?>¿�tM=ú AC@?PLPLba�;M B
bð>\J_<����X7N<Ü@TB�ú @ JNM îÜ<T7_bdM:P7b

Ú ì ´ k vÇß å i Ú j:Þ�k{â ß¬v x b�VWïYM PUM�òG@T7UJ_bCúQAðM PWO�M BXb�@ JNM0J_ïYM³H$>;@^J�HY7_@?A
ñ{<?7NúQM PS@?>XB$@ 7NM!PL<eO MQJ_bCO M:PÁ7LM ñ¬MQ7L7NM B.J_<w@?P�J_ïYM��������éåEòG@ 7LJ_b+*
ú AdM:P¥± @TACAr@T7LM��t<ePL<e>XPQ9 û MQ7LMaJ_ïYM2f$@T7LMaACbðPUJNM B$bC>$<?7NBYMQ7Æñ{7N<eO
P°J_7N<e>Yî?M:P°J+J_<[ù+M:@TõeM P°Jgb
kµì � ß á'zrl'x b í M BXb�@^J_M/J_ïYM%P°JN7N<e>Yî¶< >üHXúQAðM:@T7�??ñ{<?7Nú2Me9ÁZ\J_7LM >Yî?J_ï

<?ñ�J_ïXbCP�ñm<T7_ú2M bCP�BYM:PLú27_ba�tM BP�\f PLb�ß BXba`tM 7LM >\J âÜz ß zrj
âTØ Ú jyn v x 9

kmk¢ì £wØ'zXÞ�zrl'x b í M BXb�@ JNM J�ïYM M:AdM:ú¤JN7N<eO$@TîÜ>YM2J_bCú�ñm<T7_ú2M?9
Z\J_7LM >Yî?J_ï�<?ñYJ_ïXbðP�ñ{<?7NúQM bCPÁBYM PLúQ7Nba�tM B³�ÇfJ_ïYMSJ�ù+<avÇß¬v â�q
Þ�j^k¬â�â Ø Ú jyn v x ôx�X�â���ðÿÄÃa¤��;@?>XBÅÃÇÆG� ö]9

kmk{k¢ì VWïYM�Û�vÇÚ ½Gzrl'x O�M BXb�@ JNMSJ_ïYM�ù+M:@TõB< >ÇHXú AdM�@T7�?Kñm<T7_ú2M?9
Z\J_7LM >Yî?J_ï <?ñaJ_ïXbCP.ñ{<?7NúQM�bðP�BYM PLúQ7Nbv�rM:B �\fpJ�ïYM�Û	v\Ú ½
âTØ Ú jyn v x ú @T7L7NbðM BI�\f J_ïYM�È @T>XB @ bð>\JNMQ7NO�M:BXbC@ JNM
cÜM:ú¤J_<?7¼�t<ePL<e>XPQ9
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k ¾ ì ��j ÚK¾ k�Þ�zrl'x b í M BXb�@ JNMÁJ_ïYM,ñ{<?7NúQM�<?ñ\îe7_@:cYb J�fe9'Z\JN7LM >Yî?J_ï

<?ñ�J_ïXbCP+ñ{<?7Nú2MÃbCPWBYM PLúQ7Nbv�rM:BË�Çf�@EPNbð>YîÜAðM ú�ï;@T7LîeMÃú:@TACAðM B
J�ïYM é Ú x:x 9

è�ì æ ß¬v é v ltÞ Ú j�ä i Ú j:Þyk¬â ß¬v x b*VWïYM:PUM.@T7LM[òG@T7UJ_bCúQAðM P8J_ï;@ J0O$@TõeM
HYò�O$@ JLJNMQ7:9ÁVWïYM2f�@T7LMÃPNH3�tBXbdcKbCBYM B�bð>\J_<Ä�Eîe7N<eHYò;P7b
kµì ÙÆv iIÞ:zrl'x ô¬ù8ïXbCú]ï�O�M�@T>XP¶ì«�T�R�Tìa���s:K���d���yö£bC>XúQACHXBYMÃJ_ïYM�fìa�
�g�â����� ô�� Æ ÿ�E>É ÷ »3Z@Z�õeM7Wö]ÿ����	��� ô 5 ÿ�E>Ê ÷Zfµ�Â í M�Wwö]ÿ;@?>XBÏ�X���Ä�3���7���T�gìa�1ô�Ë¥ÿêEWÌ0÷ Z�Â,Õ�H í M�Wwö]ÿ

M�@?ú�ï1ù8b J�ï @[>YM îÜ@ J_bdcÜM=ú]ï;@T7LîeMÎÍÇJ_ïYM:bd7+7LM:PUòrM:ú¤J_bdcÜM=>YM:H�*
J_7Nbð>X<eP7b �7ìa�
�g���=��� ����"�â���â��� ô!ÏÐÉ]ÿ°E7Ñ Æ É¨� ��µ M�Wwö]ÿ�)�"��� ����"�â���â��� ô�ÏÐÊÇÿ®EcÑ Æ Ê�� µ3�+» í M7Wö]ÿ%@?>XBÊ�X��������"�����â�L� ô�Ï Ì ÿYE7Ñ Æ Ì � ��»,µ í M�Wwö]ÿ M:@?ú]ï ù8bdJ_ï >X<
ú]ï;@T7LîeMÎÍS@?>XB J_ïYM @?>\J_bdòG@T7UJ�bðú AdM:P<?ñ�M:@?ú]ï�bo��Ò ômú:@TACAðM B
@^�ê���
�R�������£ö]ÿ 5 ! Ë�! Ï É ! Ï Ê ÿW@T>XB Ï Ì 9 VWïYM PLM�òG@ 7LJ_bðú AdM:P
BX< l'zXÞ òG@T7UJ_bCúQbðòG@ JNM*bð> J_ïYM�P°JN7N<e>Yî bC>ÜJ_MQ7_@?ú¤J�bð<e>XPQ9¥î=AðA
AðMQòYJ�<?>XP�ï;@:cÜM*PUò;bC>à<Tñ¼Z�A���ïYM:>Xú2Mw@T7LM*ñ¬M 7NO�bð<e>XPQ9

kmk¢ì Z v x:zrl'x ôx�)�T�K�êìa�Ú�Ó:K�â�d���^ö�@ 7NM òG@T7UJ_bCúQAðM P[<?ñ8bC>ÜJ_MQ71*
O�M:BXbC@ JNM�O$@?PLPEJ_ï;@ J�@T7LMàO�@?BYMà<?ñ�eüH;@ 7NõK*g@?>ÜJ_bzeÇH;@T7Lõ
òG@?bð7NPà@T>XB bC>XúQACHXBYM ���X���"��ÿ�í,�K���"�]ÿ*@?>XBÕÔ�*T�3���7���T�gìa���9î=ACA,@T7LM�HX>XP°J�@,�;AðM�@?>XB BYM:ú @:fëcKb�@�ù£M:@Tõ�<?7�R&A í bC>�*
J_MQ7_@?ú¤J�bð<e>XPQ9 îaACA=O M:PL<e>XP1ï;@:cÜM�M:b J�ïYMQ7Bµ)<?7�bC>ÜJNM î?M 7
PLò;bð>àïYM >XúQMw@T7LMV�¥<?PN<?>XP 9

kmk{k¢ì ¢EÚ j�ätzrl'x ô
���þ� �Ó:K�â�d���^ö$bC>XúQACHXBYM�J_ïYM >üHXúQAðM <e>XP7Ö
ôÞ����ê�������"��± >YM HKJN7_@?A�òG@T7UJ�bðú AdM:P�ö£@T>XB ¥ ôt�������X���"��±
ò¥<ePLbdJ_b cÜM	ú]ï;@ 7Nî?M:Brö�@?>XBûJ�ïYM	O�<?7LM�O�@?PLPNb cÜM:Kå�"�������"�
ôÞ�X�â���ðÿj×Y!ÙØ�!HÚ]!;@?>XBÜÛ8ö]9b1 @T7Uf\<e>XP�@T7LMwúQ<eO�òt<ePUM:B <?ñ�@
J_7Nbdò;AðM2J	<?ñ¼eüH;@ 7NõüP	@T>XB ï;@?P[@ûPUò;bC> <?ñ+M bdJ_ïYMQ7BZ�A���<?7��A��üÿ�@?>XBë@?P0PLHXú]ï�ÿ¿@T7LM[ñ{MQ7NO�bC<?>XP 9*RS@Tú]ïù�G@T7Uf\<?>óï;@?P
@?>à@?>ÜJ_bv�G@T7Uf\<?> @TPNPL<Çú bC@ JNM:B$ù8bdJ_ï bdJ:9
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Ý ~ (Y7N<eO J_ïYM�@,�t<�cÜMEACbðPUJ*<?ñSM:AdM:O M:>ÜJ�@T7UfàòG@T7UJ_bCúQAðM PQÿ�J_ïYMQ7NM.PUMQM:O�P8J�<B�tM

<?>XAdfó��JgfKòrM:P*<?ñ��G@TPNbðú	òG@T7UJ_bCúQAðM Pfb°ìa�x���X���"�	ù8ïXbCú]ïóBX<�>X<TJ<@�rMQfûJ_ïYM
P°JN7N<e>Yî�ñ{<?7Nú2Mw@?>XB ���	���äí��Ãù8ïXbðú]ïàBX<�<,�tM2f�J_ïYMwP°J_7N<e>Yî ñ{<?7NúQM?9SVWïYM 7LM
@ 7NM¯ÁË²_��à,������<?ñ=AdM òYJ_<e>XP�ô�@?P.BYM:PLú27_ba�tMà@,�¥<�cÜMyö]9 îaP PLHXú]ï�ÿ bdJ.ùW@TP
J_ïYM <?7NbvýQM:Bû@T>XB�AC@ JNM 7!<,�;PLMQ7UcÜM B�ÿ;J_ï;@ J�ÁÄçr@:c\<?7NPW<?7��ä��ì������w<?ñ¥eÇH;@T7LõüP
ô�@?>XBà@?>à@?BXBXb J_bC<e>;@?ALÁ�@?>ÜJ_bzeÇH;@T7LõKP�ö,OEHXPUJ+M�ßYbCP°Jgb

Ú ì Þàß ôÓá�ööe�âäã/åNõ�ïäãÎæºãiå�ç�æ·èXç�é]ç�åLîÎê�ëÎì��@Á�µUícç7WSãÎéjîãiïñðäã�å�ò�çëÎì ¤Kóô ��õöº÷ øcù�ú�û üþý¿ÿ�� âäã�å��"ðäãÎæã�å�ç�æ·è ç�é]çYå�òÎê�ëÎì������ ícç
	 ãÎéjî ãïñðäã�å�ò�çië�ì���ô�� õ
� ÷ ��������������ü ��ÿ!� âäã/å"�ðäãÎæ`ã å ç�æ·è`ç�é]çYå ò�êoëÎì$#&%'���³íàç
	 ãÎéjîã ïHðäã�å�ò�çUëÎì)(Kóô*� õ
�X÷ +-,&�.�äû�/0�"ü21�ÿ3� âäã�å��cðäãÎæ#ãå�ç�æMè#ç�é]ç�å�òÎêcëÎì!%�4��Wícç
	 ãÎéjî;ãïñðäã�å�ò�çië�ì���ô � õ
�j÷ 5bù�ß�ü76�ÿ�� âäã�å�� ðäãÎæºã9å ç�æ·èXç�é]çYå ò�ê�ëÎì8#&9'�;:¯ç
	ÕãÎéjîã¯ïñðäã�å�ò�çëÎì)( óô � õ
< ÷ =�ù>,?,Ðù@� üBAYÿ�� âäã/å"� ðäã�æWã&å�ç�æMèWç�é]çYå ò�ê ëÎìC%D:¯ç
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�Ä÷ b#ì�èHð]çoìÓë�â]å ìþë�å¶ïnç�ælhOë�é�W ê&òÎåHãkj�J èlêªòaJ�j�ç�æ åeJ æMç�èHë�ã/è�è å¶ãÎïnèeJ�j�çìÓëÎå ïYç�æ��Äçnè�Ubç�ç�é� ¢¡¤£M¥¦H}ã�åMèeJ ï?W ç�æ ü æ ãMLKç¯èlê�H�ç ë�ì ï�ëMW ëÎå�ïHðäã�å�ò�ç�hçkW ç�ïÙè å"J ï¯ïñðäã/å òÎç�h�UbçÐã§�Wïñðäã�å�ò�çMh]ëÎå¨LoãÎæ�æ ÿ õ
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·!J ë�é ¸]¹ LKç�æ ëÎé � �Äë�æ�ë�é

¸qº LKç�æ ëÎé � �Äë�æ�ë�é
»!W ç�ïÙè å ë�é �§¼ W ç?H]è¶ë�é ó ìsçYå"L½J ë�éíàâjë�é ¾ ¼ W ç?H]è¶ë�é ó ìsçYå"L½J ë�é
G ç�â¿è å"J éjë ¿.À W ç?H]è¶ë�é ó ìsçYå"L½J ë�é
·Xå ë�è¶ë�é Á �}ã�åMê�ë�é ó ìsçYå"L½J ë�é
G ç�â¿è å ë�é Â �}ã�åMê�ë�é ó ìsçYå"L½J ë�é
:ÃW âjëÎé Ä ÅäçkW î # �Äë�æ�ë�é
·�ðjë/èHëÎé Æ ÅäçkW î # �Äë�æ�ë�é
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É2çkWeèñã Ê ¹ �}ã�åMê�ë�é ôó ìsçYå"L½J ë�é
:9å¶ãkjgJeèHëÎé Ë Å>ÌkW î O �Äë�Í�ë�é
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Í�ï
ÒeJiHgÚVÔ'Ò�Ì Û ÌlÑ�ÚeÒeÔMWÞh�Ì�fjï
ÌlHgÚzìÓëMÒßÚHðgÌ;H�Ò ë'Ú¶ë Û U2ð�J ïHð
J�Í3H�ë�Í�J�Ú�J�jaÌlW êWïñð>Ô§Ò òMÌ�î]h�Ô Û î�Ú¶ðgÌÐUßÌkÔ'��ë Û Í×U2ð�J ïñðïlÔ Û ð>ÔkjaÌ¦Ô½(�h Ï häë'Ò Û ëàÌlW�Ì�ï
Ú"Ò"J ï9ïñð>Ô'Ò�ò�ÌÎõ
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MATTER & ENERGYâ

FORCESã CONSTITUENTSä

Strongå
E/Mæ

Weakç
Gravityè

Gluonsé
Photonsê

W & Z Bosons

Gravitonsë

Quarksè
ué cì tê
dí sî bï
Leptonsê

eç µð τñ
νò e νò µ νò τ
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Ù 4Dfö�c¢K#l� ¼j¨ Ì?ÒFE
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Ì Û Ì?ÒFE$1�Ò�ÌkWiÌ&Ô'Í�ÌÃUVJ�WXWq�@Ì

v®´�µ¶´ Ù �Pf~#�·¹¸�© � x
Ù #=f OU�o¢P#l� ¨  Ì?Ò+E�Í-X
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Ì�h�UßÌJ*lÔ Û 0gÌ
ÚeÌ?Ò"L½J Û ÌNJiÚeÍ ���>_þû ` � �
Y[Z ��û � �Q7_ < ��,&_ ��� Õ
6�»D¼Yü^½,ÿ Ù¾v®´�µ¶´I¿ k ¸¬Ù ��fÜOU�c¢K#l� �À Í�Ì-* Ù #Uf¢�'4�¢ #?�  º 1�Ò"Í?h
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WXJh37Ì$X
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ó Ù ó ï�ôoõ/ôoö.÷Qø Æ�ù m ü &B	���42� ÿ
U¤GgÌ?Ò�Ì Ú�GgÌ ô Ø¢Í Ô'Ò�Ì Ú�GgÌªL½ÔMÍ�Í�3¤Ò�ÔU*
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J Û ja,�WijaÌ-0 ü L�,MÒ�Ì�Ú�,�*�,�LNÌ	, Û Ú�G�JXÍ ÿ Xø FÔü ����_sù Z ` �R�z� � ,&_sùÄû �����>_þû `
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