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HJI I�KMLAN#O�PRQCS1P�TUPRVWI�XYI�S1O�PZN;[RP�X\N#]A]1X^I`_aI�SMbYN#SAQ�L1SAQ!TUI�cC[RP�_dbYX^L1efI�SCbYP�]1PagLhI�i�j�N;j�P�]kI�Xl[mN

j�QC_ab^XYL1O�PZQ;S1InTUP$efQUTUI�[Z[ZP
e�Nob^I�e�Nob^Pmj�P :&p _Y_aIh_^Q;S1QqLUb^PZ[ZPRO�O�NobYInS1I�P
]APagLr_asoN;X^PmNobYP
j�N#ef]1P
TUI�[R[ut PRS1cCI�cCS1I�XYPZN I�TUI�[Z[RI�_Yj�PZI�SAO�I�N#]1]A[RPmj�N#b^I;v�T1N;[R[mN�wk_aPmj�N�N#[Z[mN�xAPRQC[RQCc;PmN1yJT1N;[R[ut PZSUz{QCX^e�NobYPZj�N
N;[R[mNfj\|1PRefPmj�N :�} j�N;LA_^NfTUI�[R[mNfsoN;_ab^PRb~gN�TUI�[R[ut N#XYc;Q;efI�SCbYQ�j�P�gQ�j\|AI�_^I�cCL1I$S1QCS�]�Q#bYX~gN�X\N#]1]AX^I��
_^I�SMbYN;X^I�j\|1I�L1SAN�PRSMbYX^QUTUL1O�PRQCS1IfTUP�j�N;XYN#bab^I�X^I�I�[ZI�efI�SMb\N#XYI;y/XYPRS8s8PZN;SATUQ�]kI�X�cC[RP�QC]1]�Q;X^b^L1S1P
N;]1]1XYQ#z{Q;SkTUPRefI�SCbYP5N;[R[mN�x1PZx1[ZPRQCc;X\NowkNfXYI�[mNobYPRsoN�N;[+j�Q;X\_aQ�TUP+�d_ab^PRb^L1O�PRQCS1P+T1P3�!Nob^I�e�Nob^Pmj\|1I
�^�
]�I�X�KML1I`_dbYQfj�Q;X\_aQfTUPJ[mN#LAX^I`N�TUP+�Uj�PZI�S1O�I } e�x1PRI�SMbYN#[ZP :
��� : �l:k� N#cCN;S1PuyU� : �UN#[m_YN1yk�>���#���m���3�!�o�������o�u�-�\���k�#���U���
 CyA�¡N;_Y_^Q;S 9`¢;¢C£1:
��¤ :;¥ LA_Yj�Qky �3: �¡N;XYj�I�[Z[RPZS1Puy;� : �UxkQCXYTUQCS1I;y8�>���o�¦�m�\�J�¡�#�������o�u�-�Y��§a§�y;HJPZc;LAQ;XYP p TUPRb^Q;XYI;y
¤ N#]�Q;[ZP 9�¢C¢;¨1:

� p©:Aª X^I�«U_aO�PRckyU�>¬o­o�o�W�Y�\¬f®¯�M°;�E���\��±��E�M°��!�o�{²1���f�#�³�-����yk´CQ;|1S�µ¶PR[ZI�«�·¸�UQ;SA_�y 9�¢C£;¹1:
ºU:$»�¼�?1D>½1B�BEFJ¾W=W¿5À4Á/¾W¾/BZÂ5B

�8P1j\|1PmN#e�Nf�\Ã��A�`Ä��-�#����¬o� Å©��±^���8Ä��-�o�Z���#±^¬o�E�W�o±��-�¯L1SkN�KMLAN;[RLASAKML1I�XYI�[mN#O�PRQCS1I�bYXYN>L1SAN>soN#XYP¦�
N;x1PR[ZI�PRSkTUPR]�I�SkTUI�SMb^I$Æ�yAL1SAN�z{L1S1O�PRQCS1I�PRSkj�Q;cCS1PRbYN�Ç+È-ÆaÉ¯I$TUP4N#[mj�LAS1I
TUI�[Z[ZI�_^L1I
TUI�X^PZsoNobYI;v

Ê�È-Æ�ËaÇ3È{ÆaÉ�Ë^Ç�ÌuÈ{ÆaÉ�Ë�ÍZÍRÍZËaÇ5ÎRÏ#Ð�È-ÆaÉaÉ¶Ñ�Ò1ËÈ 9 É
TUQosCI�ÊÓgI�TUI�wASAP¦b\N¡_aLhLAS�_aQ;bab^QCPRSk_aPZI�efI�ÔÕT1P�	 Ï#Ö4× : �8Q;[ZPRbYN#efI�SCbYI�Æ�XYN;]1]1XYI�_^I�SMbYN�L1SkN
soN#XYPmN#x1PZ[RI¡È-]kI�X�I`_aI�ef]1PRQ!PR[�b^I�e�]�QMÉ
X^Pm_^]kI�bab^QØN¡j�LAP�L1S�j�I�X^b^Q�_aPm_dbYI�e�N�wk_^Pmj�QÙÈ-x1PRQC[RQCc;Pmj�Qky
j\|1PZefPZj�QAy :R:Z: É�I�sCQ;[Zs;I
_^I�j�Q;SATUQ�T1I�b^I�X^efPZSANobYI$[RI�c;cCP : �8I�gI$]�QC_Y_^PRx1PZ[ZI
I�_^]1[ZPZj�P¦b\N#XYI$[ZN�TUI�X^PZsoNob\N
TUP/QCXYT1PRS1I�e�N;_Y_^PRefQAyU[ut I�KMLAN#O�PRQCS1I$_aPJT1PZj�I$PRS�Ú��o±���� ���o±����o�Z��v

Ç5ÎRÏ#Ð�ÑÜÛ3ÈaÈ-Æ�ËaÇ3È{ÆaÉ�ËaÇWÌ³È-ÆaÉ�Ë�ÍZÍZÍRË^Ç4ÎRÏUÝ/ÞaÐ�È{ÆaÉaÉ
TUQosCI�Q;X\N!Ûrv�ßáàÕ	 Ï#Ö+Þ�â 	 : ¤ I�[¯j�N;_^Q¡PZS�j�LAP¯[mN�z{LAS1O�PZQ;S1I�ÊãgI [ZPZS1I�N;X^I�X^Pm_a]�I�b^b^QØN
j�PZNC_^j�L1SANlT1I�[Z[RI�soN#XYPZN;x1PR[ZP�Ç+È-ÆaÉ�ËaÇ Ì Ë�Ç ÎR×^Ð ÍZÍZÍRË^Ç ÎRÏ;Ð yM[ut I�KMLAN#O�PRQCS1I>T1P¦VWI�XYI�S1O�PZN;[RI�_^P�]AL5gQ�_Yj�XYPRsCI�XYI
S1I�[R[mN�z{Q;XYe�N1v

äMå È-ÆaÉ�Ç5ÎRÏ#Ð�È-ÆaÉ4æ ä Þ È{ÆaÉ�Ç5ÎRÏ8ÝJÞdÐ�È{ÆaÉ4æÜÍRÍZÍ`æ ä Ï È{ÆaÉ�Ç3È{ÆaÉ�ÑèçoÈ-ÆaÉ�Ë
I�[ut I`KCLkN#O�PZQ;SAI�_^PJTUPmj�I����E�W�\�o±^� :

�éMê+ë+ì-íCì-î�ë5é!ïJð-ñ�ð¡ò+����Ú\�U�UÄ��-�o����Ç�v;ó â 	�ô�¬;�o­o�¯óöõ�©�U� �E�A����±�­o�o�E�R�f�\¬©Ç(õ��¬;��±��E­o�;÷��E�R�
ø ­o�o������ô��\�¯¬o�-�\�l���#���CÄ��-�o�W��ùd� �E�A���u°;±^�#�R��ú ¬C���E�aû �\Ã��A��Ä��-�o�W��¬o� Å>��±^���8Ä��-�#�R�f�o±^¬#�E���o±��-��ùdü\ú~ô����
È^È{Æ�ËaÇ3È{ÆaÉ�ËaÇ Ì È-ÆaÉ�Ë�ÍRÍZÍRË^Ç ÎZÏ#Ð É¯ý�ÔrþA��±�Æ¯ý�ón�>Ê�È{Æ�ËaÇ3È{ÆaÉ�ËaÇ Ì È-ÆaÉ�Ë�ÍRÍZÍRË^Ç ÎZÏ#Ð È{ÆaÉ^ÉÜÑÿÒAË���Æ�ý�ó��
p _^I�ef]1P5TUPJI�KMLAN;O�PZQ;S1PJT1P¦VWI�XYI�S1O�PZN;[RP5_aQCS1Qfc;P�gN�_abYN#b^P4j�Q;SA_^PmTUI�X\NobYP/S1I�[Z[³t N#e�x1PRb^Q�TUI�[4j�QCXY_^Q

TUP/�d_ab^PRb^LAO�PZQ;S1P4T1P4�¡NobYI�e�NobYPZj\|AI�� j�QCefI�sCI�TUXYI�efQ�S1I�[4]1X^PZefQfI�_^I�ef]1PZQfj\|AI
_aI�c;L1I :
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D�E3F-GIH JLK-M NPO-Q3GSR�E3O-T/E>U�V�HWG/T/JXV%Y	G1J7R�E3O-T/V�ZIE�[<V�H�V�T/R�E\J7Q3V�ZSV�Q<]�E3U�O2^1_�`'aPbCced>`'a�bgf
�Xh�é1ikj3ì-î�ñkð
� Nob\N�L1SAN�z{L1S1O�PRQCS1I¯Û!v;ó â 	!y#TUQos;I�ólgI�L1S
PZSMb^I�XYsoN#[Z[RQkyoj�I�X\j\|1PmN#efQ�[ZI�z{L1SAO�PZQ;S1PUTUI�X^PZsoN#x1PZ[RP
PZS�ó�bYN#[ZP4j\|1I

ÇWÌ³È-ÆaÉ�ÑèÛ3È-ÆaÉ�Ë!�WÆ�ý�óAÍ
�8Pkb^X\Nob^bYN
T1I�[Z[ZN$XYPmj�I�X\j�N$T1I�[Z[RI>]1X^PZefP¦bYPRsCI>TUP�L1SAN�j�I�Xab\N�z{L1S1O�PZQ;SAI�Û�PZS óAv3j�PZQAgI©TUI�[Z[mN$X^Pmj�I�XYj�N
TUI�[R[ut PRSMb^I�c;X\N#[ZIlPZSATUI�wAS1PRb^Q : �UI;yJ]�I�X�I�_^I�ef]1PZQAyW[mN�z{LAS1O�PZQ;S1I�Û gI�L1SAN z{L1S1O�PRQCS1I�j�Q;SMb^PZS8LAN¡gI
S1Q;b^Q�j\|1I�PZ[J]1XYQ;x1[ZI�e�N�|AN�_aQC[RLAO�PZQ;S1ICy8N;S1O�P4L1S�PRSA_^PZI�efI$TUP4_^Q;[ZL1O�PZQ;S1P/PZSATUPmj�N#b^Q�j�QCSl Û3È{ÆaÉ�mCÆ�Í
� L1I _^Q;[ZL1O�PZQ;SAP�TUPRV�I�X^Pm_Yj�Q;SAQ�]kI�XlL1SAN!j�QC_abYN;SMb^I�I�[mN�z{L1S1O�PRQCS1I�Û3È-ÆaÉ$TUI�b^I�XYefPRSkN1y3PRShQCc;S1P
]1LASCbYQAy�[ZN�]kI�SATUI�S1O�NnTUI�[R[mN!XYI�b^bYN�bYN;S1c;I�SMb^I�N#[Z[ZNØj�L1XYsoN!Ç3È{ÆaÉ�y�_^Q;[ZL1O�PZQ;SAI�j\|1I�]ANC_^_YN!]�I�X
b\N#[ZI$]1L1SMb^Q : ��S�wAc;L1X\N 9;: _^P4_^Q;S1Q�XYPZ]kQCXab\Nob^P4P4c;X\Now�j�P4TUP+N#[mj�L1SAIlj�L1XYs;I$PZSMb^I�c;X\N#[ZPJ]kI�X©L1SkN
I`KCLkN#O�PZQ;SAI�T1I�[/bYPR]�Q j�QCSA_^PZTUI�XYN#b^Q : �8I�wk_Y_aPmN#efQfL1S�]1LASCbYQ¡È{Æ å ËaÇ å É�j�Q;S�Æ å ý�ókË�Ç å ý�	 gI
SAN#b^L1X\N#[ZIl]�Q;X\_^P5[mN�T1Q;e�N#SATAN _^IlQ;X\N¡gI�N;_Y_^PZj�L1XYN#bYN�[ut L1S1Pmj�PRb~gN�S1I�[�j�NC_aQ�PRSØj�L1P�_^P3PRef]�Q;S1cMN
N;[R[mN _^Q;[ZL1O�PZQ;SAI�TUP3]ANC_^_YN#XYIl]�I�X�PZ[�]1L1SMb^Q�N;_Y_^I�c;SkNob^Qkv�Ç3È{Æ å É>Ñ Ç å : H4N�j�Q;SkTUPRO�PRQCS1I�]kQM_db\N
_^PJj\|1PmN#e�N��\�#��¬o�RÄ��-�#���f¬o��n��o�A�\²1o�Q�j�QCSATUPZO�PZQ;S1I�PZS1O�PmN#[ZI : ��[J]1XYQ;xA[RI�efN�j�QCX^XYPm_a]�Q;SAT1I�SMb^I�_aP
j\|1PmN#e�N�þ�±^�C÷��R������¬#�pn��#�A�Y²�o�Q�]1XYQ;x1[ZI�e�N�N#P8soN#[ZQ;XYPCPZS1PZO�PmN#[ZP : ¤ I�[1j�N;_^Q>T1PAÛ�z{L1S1O�PRQCS1I¯j�Q;SU�
bYPRS8LAN�N#x1xAPZN;e�Q�PRS�I�VWI�b^b^P/L1SkN�_^Q;[mN�_^Q;[ZL1O�PRQCS1I>T1N#bYN�T1N�È-_^P/Q#babYPRI�S1I�T1N#[/_^I�j�QCSATUQ�b^I�Q;XYI�e�N
z{QCSAT1N#efI�SCb\N#[ZI$TUI�[Jj�N#[mj�Q;[ZQMÉ�v

Ç3È{ÆaÉ�Ñ Ç å æ
lkqq6r Û3È-ÆaÉ�m;Æ�Í

} T�I`_aI�ef]1PRQf[mNf_aQC[RL1O�PRQCS1I$TUI�[/]AX^QCx1[RI�e�N�T1P � N#LAj\|8«¡È³_aL�b^L1babYNf[mNfXYI�bab\N�X^I`N#[ZI;yUó�Ñè	�É
Ç Ì È{ÆaÉ�Ñ¶Æ�Ë�Æ�ý�	
Ç+È³ÒCÉ�Ñ 9

_^PJQ#b^b^PZS1I�TAN#[Z[³t PRSMbYI�c;X\N#O�PRQCS1IfÈ{S1QCS¡j\|1PZN;efI�XYI�efQ�[ZNfsoN;X^PmN#x1PZ[ZI
TUP4PZSMb^I�cCXYN;O�PZQ;S1I$Æ¯e�Nts!]�I�X
I�sMPRbYN;X^I�j�QCSUz{LA_^PRQCS1PEÉ leq

å
Ç Ì È
s�É�mSs�Ñ leq

å
s>mIsvu Ç+È-ÆaÉxw�Ç3È-ÒMÉ�Ñzy s ×º|{ qå
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decadimento esponenziale

D�E3F-GIH J��AM)NPO�Q�GSR�E3O-TSE�]�E3U/E3� �/V�U�V�H�Q�� V%Y	G1J�R�E�O�T/V�ZIE3[<VgH�V�T/R�E�J7Q�V�ZIV�Q>ZIV��%J�ZSE3��V�T	]�O�H J�ZSE3O�J�]P]�E��-OSf
I�KML1PZSATUP�Ç+È-ÆaÉ�Ñ 9 æ Æ ×-� ºU: gp z-N;j�PR[ZI�s;I�X^PRwkj�N#XYInj\|AIh[ZNÜ_^Q;[ZL1O�PRQCS1IØb^XYQos~N#bYN sCI�XYP¦wkj�N
[ut I`KMLAN#O�PRQCS1I¯T1P¦VWI�XYI�S1O�PZN;[RI I [mN�j�Q;SAT1PRO�PRQCS1I�PZS1PZO�PmN#[ZI;y#[mN�_aQC[RLAO�PZQ;S1I�b^XYQosoNobYN�gI N#SAj\|AI�[ut LAS1PZj�N :
�Xh�é1ikj3ì-îØï/ð
} [Zj�L1S1P�z{I�S1QCe�I�S1P�_^Q;SAQ�XYN;]1]1XYI�_^I�SMbYN#b^P�T1N;[R[ut N;j�j�I�_Yj�PZefI�SMb^Q�Q!TAN#[�T1I�j�NCTUPZe�I�SMb^Q¡TUP j�I�XabYI
KMLAN;SCbYP¦bogN :3� I�X�I`_aI�ef]1PRQky;PZSATUPmj�N;SATUQlj�Q;S|��È-ÆaÉ3PR[�S8L1efI�XYQ
TUPWNob^QCefPATUP�L1S�j�I�XabYQ
I�[ZI�efI�SMbYQ
]1XYI�_^I�SMbYPAN#[Ab^I�ef]�Q
Æ�yCbYN#[ZI�S8L1efI�XYQlTUPZefPRS8L1PZXogN$N
j�N;LA_^N$T1I�[1z{I�S1Q;efI�S1QlTUI�[R[mN$X\N;TUPZQCN#bab^PZs8P¦bogN
PZS!efQUTUQ�]1X^QC]kQCX^O�PRQCSAN#[ZIlN;[5S8L1efI�XYQ�_dbYI�_Y_aQ�TUP�Nob^QCefPx�ÙÈ{ÆaÉ�È-j�QCefI�efQC_ab^X\NobYQ�_^]kI�X^PZefI�SU�
b\N#[Ze�I�SMb^I$T1N���LUbY|1I�X^z{Q;X\TAÉ�y1N;x1x1PmN#efQfKCLAPRSAT1P/[ZNf_^I�c;LAI�SMb^I�I�KMLAN;O�PZQ;S1I�TUPRV�I�X^I�S1O�PmN#[ZI�]kI�X�PR[
TUI`j�NCTUPRefI�SCbYQfXYNCTUPRQMNob^b^PZs;QAv � Ì È{ÆaÉ�Ñ�w�����È{ÆaÉÈ º É
TUQosCI
[mN�j�QC_abYN#SMbYIL�ÙgI�]kQM_aPRb^PZsoN!È-j�QC_abYN;SCbYI�T1P3T1I�j�NCTUPZe�I�SMb^Q�T1I�[Z[ZN�_aQM_db\N#S1O`N�PZS�j�Q;SA_^PZT1I�X^�
N;O�PZQ;S1I~É : �UPZN�SAQ#b^Q�PZ[4soN;[RQCX^I$PZS1PZO�PmN#[ZI���È{Æ å É¯Ñ�� å�� Ò1y�_aI���È-ÆaÉ2�Ñ Òf]�QC_Y_aPmN#efQ�TUPZs8PZT1I�XYI
]�I�X���È-ÆaÉ¯I�T�PZSCbYI�cCXYN;X^I©b^X\N�Æ å I$Æ�È-j\|APZN;e�PmN#efQ�[ZNfsoN;X^PmN#x1PZ[ZI�TUP4PRSMb^I�c;X\N#O�PRQCS1I2�~É�vl qq r � Ì È��`É��È��~É m1�rÑ l qq r w�� m1�
T1Nfj�L1P³v

[RQCc�¡ �ÙÈ{ÆaÉ7¡Aw�[ZQ;cX¡ � å ¡;Ñ¢w��4È-Æ�wØÆ å É�uz��È{ÆaÉ�Ñ£� å-¤ Ý�¥;Î q Ý q6r Ð Í
��S�wAcCL1X\N º1: XYPR]�Q;X^b^PmN#efQ�[ut N;SAT1N;e�I�SMb^Q�KMLAN#[ZPRbYNobYPRsCQAy�]kI�X5TUPZs;I�XY_^P#soN#[ZQ;XYP;TUP1�
TUI�[R[ZI�_^Q;[ZL1O�PZQ;S1P
TUI�[R[ut I�KMLAN#O�PRQCS1I�È º É :�� NobYQ�j\|AIL��È-ÆaÉ � Ò�_^P+|kN�j\|AIL� Ì È{ÆaÉ§¦ Ò�IfKML1PZSATUP�[mN�z{L1S1O�PRQCS1I�gI
efQ;SAQ#b^QCSANh_ab^XYI�bab\N#efI�SMbYI!TUI�j�X^I`_^j�I�SMb^I : �¡N¶gI�]�QC_Y_aPZx1PZ[RI�TUPRefQM_dbYXYN;X^I¡j\|1I¨� å � Ò©u��È-ÆaÉ � ÒAËW�WÆ � ÒSª¡�8Iv«^N~sCI�_Y_aPZefQlN�TUPZ_^]�QC_^PRO�PRQCS1I�¬lL1S bYI�QCX^I�efN�TUP/I�_^Pm_dbYI�S1O`NlI`T�L1S1Pmj�PRb~gN
]�I�X�[mNn_aQC[RL1O�PRQCS1I�TUI�[Z[³t I�KMLAN;O�PZQ;S1I�TUPRV�I�X^I�S1O�PmN#[ZIhÈ º É�[ZN­«^j�Q;SA_^I�XYsoN#O�PRQCS1I�¬¡T1I�[�_^I�c;SAQØ]�I�X
[mN�z{L1S1O�PRQCS1I®��È{ÆaÉl_^N;X^I�x1xkI�N;_Y_aPmj�L1X\Nob\N : ��S1z-NobabYP [ZN�z{LAS1O�PZQ;S1I®��È-ÆaÉ�gI�XYI�cCQ;[mN#XYI¡È-N;[RefI�SAQ
TUI�X^PZsoN#x1PZ[ZI�j�QCS!TUI�X^PZsoNobYN ]1XYPRe�N j�Q;SMb^PZS8LANCÉ�I�_^I��ÙÈ{Æ Þ ÉX¦ Ò ]kI�X�LAS�j�I�XabYQ Æ Þ � Ò N;[R[ZQ;X\N
I`_aPm_dbYI�XYI�x1x�I�ÈEb^I�Q;XYI�e�N T1I�P�soN#[ZQ;XYP5PZSMb^I�X^efI�T1P+]�I�X$[ZI�z{L1S1O�PZQ;SAP�j�Q;SMbYPRS8L1I�Q�bYI�Q;XYI�e�N�TUI�cC[RP
O�I�XYPmÉ�L1Sh]AL1SMb^Q�Æ × b\N#[ZI�j\|1I|��È{Æ × É
Ñ Ò : �¡N!N#[Z[RQCXYN�]kI�XlP�]AL1SMb^QÙÈ-Æ × Ë^ÒMÉ�]AN;_Y_^I�XYI�x1x�I�XYQN;[RefI�SAQ�TULAI�_aQC[RL1O�PRQCS1Puv>[mN�_aQC[RL1O�PRQCS1It��È{ÆaÉ�TUI�[�]1XYQ;x1[ZI�e�N�TUP � N;LAj\|8«¡TUP�]AN#X^b^I�S1O�N�If[mN
_^Q;[ZL1O�PZQ;SAI>S8L1[Z[ZN��¨¯;È{ÆaÉ�ÑèÒ1y1j�Q;SMb^X\N;TATUPZj�I�SAT1Ql[ut L1SAPZj�P¦bogN : �8P4j�Q;SUz{XYQ;SMbYPWj�Q;S ¥ PRcCL1XYN ¹1: ]�I�X
N~sCI�XYI©L1SANfPmTUI`N�cCXYN#wkj�N�TUI�[R[mNf_aPRb^LAN;O�PZQ;S1I :°©SAN$N#]1]A[RPmj�N;O�PZQ;S1I TUI�[Z[ut I`KCLkN#O�PZQ;SAI T1I�[ATUI`j�NCTUPRefI�SCbYQ�XYNCTUPRQMNob^b^PZs;Q�X^PZc;LAN;XYTAN©[mN�T1Nob\N#O�PZQ;SAI
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D�E3F-GSH J�³SM�]�E3U/E3�g�SV�NPO-Q3G/R�E�O�T/E�U�V�H�G/T§USH�O	��V�NPNPO§Jv´���H�V�NP��E�] J2V�NPU�O�T/V�TSR�E�J�Q3V�µIf
TUP/XYI�]�I�X^b^P4QfT1PJQ;]�I�XYI$T/t N;XabYI : ��SUz-N#bab^P5T1N#[Z[³t I�_^]1XYI�_Y_aPZQ;SAI�TUI�[R[mNf_aQC[RLAO�PZQ;S1I$_^PJQ#b^b^PZI�S1ICv

È{Æ�w�Æ å É�Ñ 9� [ZQ;c©È�� å � ��È{ÆaÉ^É
I KML1PZSATUP¯T1N#[Z[mN�j�Q;SAQC_Yj�I�SAO�N�TUI�[Z[mN¡j�QM_db\N#SMb^I�TUP¯TUI�j�N;TUPZefI�SMb^Q¶�Jy�TUI�[R[ZI KMLAN#SMbYP¦bogN·��È{ÆaÉ�I� å X^PRz{I�XYP¦bYI
N;T�L1SAN j�I�X^bYNf_^QC_abYN;S1O�N�]1XYI�_^I�SMb^I$SAI�[4XYI�]�I�X^b^QkyWgI$]�QC_Y_aPZx1PZ[RI
_ab^PZe�N#XYI$[³t I�bogN�TUI�[
XYI�]�I�X^b^Q!_ab^I`_^_^Q : ��S�XYI�N#[Rb~gN¡e�I�SMb^XYIv��I¸��È-ÆaÉ
_^Q;S1QØTUPm_a]�Q;S1PZx1PZ[RP¯LA_^LAN#[ZefI�SMb^Iv� å S1Q;SÜgI
S1Q;b^QfI�T�QUj�j�Q;XYX^I�TUI�bYI�XYefPRSAN;X^[ZQfPRSkTUPRXYI�b^bYN;e�I�SMb^I$T1N�]1XYQ;]1XYPRI�b~gNfTUI�[/efN#b^I�X^PmN#[ZI :
� I�X�z{I�S1Q;efI�S1P4TUP4j�X^I`_^j�P¦b\N�N�sCQ;[Rb^I$_aP5j�Q;Sk_aPmTUI�X\N#SAQlI�KMLAN;O�PZQ;S1PJT1I�[/bYPR]�Q¹lÌ�È{ÆaÉ�Ñ���¹ È{ÆaÉ
j�Q;S¸��]AN;XYN;efI�b^XYQ
]�QC_^P¦bYPRsCQ : H�t N#SkT1N#efI�SMbYQ�KMLAN#[ZPRbYNobYPRsCQ�TUI�[R[ZI$_aQC[RLAO�PZQ;S1PuyC]�I�X L1S�T1N#b^Q�PRSU�
PZO�PmN#[ZI�]�QC_^P¦bYPRsCQlÈ-KML1I`_db\N�s;QC[¦b\N�PR[8_^I�c;SAQ©_aPCe�N#SMb^PZI�S1I¯N�j�N;LA_YN�TUI�[Z[mN�efQ;S1Q;b^Q;SAPZNMÉ+gI�efQC_ab^X\NobYQ
]�I�X�L1S�I`_aI�e�]APRQfPZS�wkc;L1X\N§º :
��h`é1ikj+ì³î¼»4ð
¤ I�[Z[³t I�_^I�ef]1PZQ�TUI�[¯T1I�j�NCTUPZe�I�SMb^Q!X\N;T1PRQMNobabYPRsCQ�[ZN�_aQC[RLAO�PZQ;S1I�I`_aPm_ab^I�soNAy�I�ThI�XYN!L1S1Pmj�N1y�]�I�X



}<~�� =C��B��C;�B�@CB��/� }���} ;C��B'=�?AB ½
bYLUbabYP�P3b^I�ef]1P�Æ�¾ Ò : ¤ Q;Sh_aI�ef]1X^I�gIf]�QC_Y_aPZx1PZ[RI�TUI�wAS1PZX^I�[mN�_aQC[RLAO�PZQ;S1I�_^LØLASØ]AX^I�wk_^_YNobYQ
PZSMb^I�XYsoN#[Z[RQ$TUPk]AN#X^b^I�S1O�N : � QCSA_aPmTUI�X^PmN#efQAy;]kI�X�I�_^I�ef]1PZQAyCPR[�_aI�c;L1I�SCbYI ]1X^QCx1[ZI�e�N$TUP � N;LAj\|8«Wv

Ç Ì È-ÆaÉ�Ñ 9 æ�Ç × È{ÆaÉ
Ç3È-ÒMÉ3ÑèÒÈ ¹ É¿ cCS1P#_aQC[RLAO�PZQ;S1I�TUPkÈ ¹ É3gI3X^I�c;Q;[mN#XYI;v�ÇlTUI�X^PZsoN#x1PZ[ZI�u Çlj�QCSMb^PZSMLkN�u Ç Ì j�QCSCbYPRS8LANAy�T1N;[R[ut I�KMLAN#O�PRQCS1I

È ¹ É�y�u ÇØTUI�X^PZsoN#x1PZ[ZI�TUL1I�s;QC[¦bYIlj�QCS!TUI�XYPZs~N#bYN�_^I�j�Q;SATAN�j�QCSCbYPRS8LAN!È-_^P+TUI�X^PZsoN�[ut I`KCLkN#O�PZQ;SAI
È ¹ É4X^Pm_a]�I�b^b^Q�N©ÆaÉ�yoI�T�P¦bYI�X\N#SAT1Q©PZ[M]AX^QUj�I`TUPZe�I�SMb^Q>_^PUTUI�T1LAj�I�j\|1I�[ZN�_aQC[RLAO�PZQ;S1I�Ç�|kN>TUI�X^PZsoNobYI
j�Q;SMb^PZS8L1I>TUP/QCc;S1PWQCXYTUPZS1I : �UPZN�Ç�L1SAN�_aQC[RL1O�PRQCS1I©I`T�ó�L1S�PZSCbYI�XYsoN#[Z[RQ�PRS�j�L1PJ_^PmN�TUI�wAS1PRbYNAyMI
Ò�ý�óAy1N;[R[ZQ;X\N�_aPJ|kN

Ç Ì È-ÆaÉ
9 æ�Ç × È{ÆaÉ Ñ 9 ��Æ�ý�ó ¤ Ç+È³ÒCÉ�ÑÜÒ1Í

I$TUL1SkKCLAI$]kI�X�Q;cCS1PWÆ¯ý�óky1PRSMbYI�c;X\N#SkTUQ�I�SMb^X\N#elxAP�P4e�I�elx1XYP4_^P/Q#b^b^PZI�S1Il q
å

Ç Ì È��`É
9 æ�Ç × È��~É m/� Ñ l q

å
9 m1� Ñ Æ

ICy1j�Q;S�[mN�_aQM_dbYP¦bYL1O�PZQ;S1I2s�ÑÜÇ+È��~É�yleq
å

Ç Ì È��`É
9 æ�Ç × È��~É m/� Ñ lÁÀ Î q ÐÀ Î å Ð mSs

9 æks × Ñ ä/Â	Ã Æ äMø È{Ç3È{ÆaÉ^É�Í
� NfKCLkN#SMb^Q�_Yj�XYP¦b^b^Q�_aI�c;L1I$j\|1I

Ç3È{ÆaÉ�ÑÜÆ äMø È{ÆaÉ��WÆ�ý�óAËÈ
ºMÉ
I`T�PRS!]AN#X^b^Pmj�QC[ZN;X^I
TUI�s;I
SAI�j�I`_^_YN#XYPmN#efI�SMb^I$soN;[RI�X^I
[ut PRSAj�[RLk_aPZQ;S1I�ó�à�Ä>wÆÅ � º Ë Å � º<ÇR:�È Pmj�I�sC�
I�XY_YN1y`wk_Y_^N#b^Q�N;TlN;X^xAP¦bYX^PZQ©L1S�PZSCbYI�XYsoN#[Z[RQ�ó$j�Q;SMbYI�S8LUb^Q>PRS�Ä%w�Å � º Ë Å � º<Ç y`I j�QCSMb^I�SAI�SMb^I¯Æ�ÑèÒ1y
[mN�z{L1SAO�PZQ;S1I�Ç+È-ÆaÉ�ÑrÆ äMø È{ÆaÉ©X^Pm_^Q;[Zs;I
PZ[5]AX^QCx1[RI�e�N!È ¹ É :�� LASAKML1I�[ZI����#���CÄ��-�o�A� �R�`�\�o���+TUP È ¹ É
_^Q;S1Q�bYLUbabYI
I
_aQC[RI�[ZI�z{L1S1O�PRQCS1P4T1N#b^I
T1N;[R[mN�z{Q;XYelL1[mN�È6º8É : ��[J]AX^QCx1[RI�e�N¨«^PRS�cCXYN;SATUI�¬�S1QCS�gI
PZS8s;I�j�I
XYPZ_^Q;[ZL1x1PZ[RICv�SAI�_Y_aL1SkN�_aQC[RLAO�PZQ;S1I�gIlTUI�wkS1P¦b\N�PZS�b^L1bab^Q�	 : H5N����o���CÄ��-�#���f���~�\���E�f�#�R�
È-S1Q;S�XYPRI`_^j�Q�N;TÉ«aI`_dbYI�SAT1I�XY[ZN�Q;[Rb^XYI�¬MÉ�yA_YN#XogNfQ#b^b^I�SML1bYN�T1N¡È
ºMÉ�j�Q;S�ó�Ñ�Ä�wÆÅ � º Ë Å � º Ç¦: °�SAN
efQ#bYPRsoN;O�PZQ;S1ICy4N#[ZefI�S1Q�I�LAX^Pm_dbYPZj�N1y4T1P�KML1I�[Z[RQ¡j\|AIfN~s8s8PZI�S1If]�I�X
[ut I`KMLAN#O�PRQCS1I�È ¹ É�]�Q#bYX^I�x1xkI
I`_^_^I�XYI>T1N#bYN�j�QCSA_aPmTUI�XYN;SATUQ
[mNfj�XYI�_Yj�PRbYNlT1P/Ç+È-ÆaÉ�y8I$KCLAPRSAT1P³y1TUPJj�Q;SA_^I�cCL1I�SAO�N1yM[mN�j�X^I`_^j�P¦b\NlTUP
Ç Ì j\|1I�gI�[RI�cCN#bYN�N;T�Ç�b^X\N#efPRb^I�[³t I�KMLAN;O�PZQ;S1ICyUS1I�[Z[ut PZSMb^Q;XYS1Q�TUI�[J]1L1SMb^QfPZS1PZO�PmN#[ZI�]�I�X©Æ�ÑèÒ :
�Xh�é1ikj3ì-î¼Ê4ð
¤ I�c;[ZP+I�_^I�ef]1P+]1X^I`j�I`TUI�SMb^P+[mN�_^Q;[ZL1O�PZQ;SAIlTUI�[3]1XYQ;xA[RI�efN TUP � N#LAj\|8«�I�X\N�L1S1Pmj�NAy/j�Q;Sk_aPmTUI�XYPR�
N;e�Q�Q;X\N�[ZNf_^I�cCL1I�SMb^I�]1XYQ;xA[RI�efN�N#[4s~N;[RQCX^I�PZS1PRO�PZN;[RI

Ç Ì È-ÆaÉ�Ñ¢Ë ¡ Ç+È-ÆaÉ7¡
Ç3È-ÒMÉ�ÑÜÒÈ�Ì;É

H5N�z{L1S1O�PRQCS1I¯SMLA[R[mN©Ç3È{ÆaÉWÍÜÒlgI�_^Q;[ZL1O�PZQ;S1I¯TUI�[8]1XYQ;xA[RI�efN©e�N©_^PMsCI�XYP¦w�j�N�z-NCj�PZ[RefI�SCbYI�bYXYN;efP¦bYI
L1SkN�_^QC_ab^PRb^LAO�PZQ;S1I$TUPZX^I�bab\N�j\|AI
N#SAj\|1I�[mN�z{L1S1O�PZQ;SAI

Ç3È{ÆaÉ�ÑÏÎ s × � º _^I2sÐ¾�Òw�s ×�� º _^I2sÐ¦�Ò
gI$_^Q;[ZL1O�PZQ;S1I$TUP�È�Ì;É :�} S1O�P³yA]kI�X�Q;c;SAPJj�Q;]A]1PZNfTUP4s~N;[RQCX^P ä ¦qÒ�¦ ç©[mN�z{L1S1O�PRQCS1I

Ç3È{ÆaÉ�ÑÒÑÓ Ô È6s|whç�É ×�� º _aI2sÐ¾¶ç
Ò _aI ä ¦Õs·¦¶çw
È6s|w ä É ×-� º _aI2sÐÖ ä

gI$_^Q;[ZL1O�PZQ;S1I$TUI�[J]1XYQ;x1[ZI�e�N�TUP � N;LAj\|8«¡È�Ì;É : �8P/S1Q;b^P4j\|AI�[mN�z{L1S1O�PRQCS1I
Û3È{Ç/É�Ñ×Ë ¡ Çx¡�gI�L1SkN
z{L1SAO�PZQ;S1I>X^I�c;Q;[mN#XYI b^X\N#SAS1I©j\|1I>PRS�PZSMb^QCX^S1PWj\|1I�j�Q;SMbYI�cCN;S1Q$PZ[k]1LASCbYQlÇ�ÑèÒ : ��S�]AN;XabYPZj�Q;[mN#XYI
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fenomeno di Peano
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D�E3F�GSH J�Ù	M"V�NPV���U/E3O�ZIE GST1J�Ú'J���E3F-Q3E�J�ZSE NPO-Q3GSR�E3O-T/E�T/V�Q<�%J7NPO�ZSV�Q<Ú'V�T/O-��V�T/O2ZIE>Û�V�J�T/OIf
[mN¡j�XYI�_Yj�PRbYN¡sMPmj�PZS1QØN#[¯]1L1SMb^Q�Ç¶Ñ Ò�gIe«a]APagLÙj\|AI [ZPRS1I`N#XYI�¬�SAQ;S�I`_^_^I�SAT1Q¡]1PagL�Ë ¡ Çp¡J[ZPZ]A_d�
j\|1PRb^O�PZN;SAN :
��h`é1ikj+ì³î¨ÜJð
�8I�j�QCSA_aPmTUI�X^PmN#efQ�L1SkN _^]kI`j�PZI�I�[³t I�sCQ;[ZL1O�PZQ;S1I�TUI�[+S8L1efI�XYQ�TUP3PZSATUPZs8PZTULAP3T1P3KML1I�[R[mN T1I�b^I�Xa�
efPZSANob\N�_^]�I�j�PZI;yUPZ[/efQUTUI�[Z[RQ�TUP5j�XYI�_Yj�PRbYN�I�_^]kQCS1I�S1O�PZN;[RI�]�Q#b^XYI�xAxkI$I`_^_^I�XYI>soN;[RPmTUQ�È{S1I�[J_aI�SA_^Q
j\|1If]�Q#bYX^I�x1xkIfI`_^_^I�XYI�PZSnx1L1QCSØNCj�j�QCXYT1Q�j�QCS�[ut QC_Y_aI�X^soN#O�PRQCS1I�_^]�I�XYPRefI�SMb\N#[ZI`É>e�N�_^Q;[ZQ�S1I�[
j�N;_^Q�PZS�j�L1P�[ZN�]�Q;]�Q;[mN#O�PRQCS1IfS1Q;Sh_^PZN�efQ;[Rb^Q�cCXYN;SATUI : ��S1z-NobabYP�cC[RP�PZSATUPZs8PZTULAP³y3N#[�j�X^I`_^j�I�XYI
TUI�[R[mN>]kQC]kQC[ZN;O�PZQ;S1ICyo]kQ;b^XYI�x1x�I�XYQ�I�SMb^X\N#XYI�PZS�j�Q;ef]�I�b^PZO�PZQ;SAI�bYXYN�TUPU[ZQ;XYQ>N�j�N#LA_YN>T1PU[RPZefP¦b\Nob^I
XYPZ_^Q;X\_^I�TUPZ_^]�Q;S1PZx1PZ[RP : °�S�]1X^PZefQ�efQUTUI�[R[ZQ�j\|1I>b^I�S1cCNlPRS�j�QCSA_aPmTUI�XYN;O�PZQ;S1I©KML1I`_dbYQ
z{I�S1Q;efI�SAQ
gIl_abYN#b^Q�]AX^QC]kQM_dbYQ�T1N#[+x1PZQ;e�NobYI�e�NobYPZj�Q È I�XY|MLA[Z_ab>S1I�[ 9`£;¹1Ý8: ¤ I�[+efQUTUI�[Z[RQ�TUP È I�X^|8L1[m_ab>[mN
TUPZSAN;e�Pmj�N�TUI�[R[mN�]kQC]kQC[ZN;O�PZQ;S1I!Þ5È-ÆaÉ N#[�b^I�e�]�Q�Æ©gI>cCQos;I�XYSAN#bYN
T1N;[R[ut I�KMLAN#O�PRQCS1I�TUP¦VWI�XYI�SAO�PmN#[ZI
È-I�KMLAN#O�PRQCS1I�[RQCc;Pm_dbYPZj�NCÉ�v ÞkÌuÈ{ÆaÉ�Ñ ä Þ5È-ÆaÉ�wnçßÞ�×;È-ÆaÉÈ ¨ É
TUQosCI ä I�ç3_^Q;SAQ�j�QC_abYN;SMb^P#]�QC_^P¦bYPRsCI : �UL1]1]�Q;S1PmN#efQ©N;SAj\|1I�TUP8N~s;I�X^I3L1S
T1N#b^Q�PZS1PZO�PmN#[ZI;y�Þ5È³ÒCÉ�ÑÞ å�� Ò :3� XYPZefN©TUPUj�I�X\j�N;X^I�L1SAN�_aQC[RL1O�PRQCS1I�T1I�[Z[³t I�KMLAN;O�PZQ;S1I¯TUP¦VWI�XYI�SAO�PmN#[ZI�j�I�XYj\|APZN;e�Q>TUPMz-N#XYI
L1SkNf�#���#���m���3Ã��A�o���E���o�u�E­o��TUI�[Z[ut I`KCLkN#O�PZQ;SAI¯]�I�X�]kQ;b^I�X�TUI�TULAX^XYI ]1X^QC]1PZI�b~gN�TUI�[R[mN$_^Q;[ZL1O�PZQ;S1I : �8I
[mN�_^Q;[ZL1O�PRQCS1I�I`_aPm_ab^IfI�TÙgIfL1S1Pmj�N�]�I�X$Q;cCS1P3Æ � Ò�j�Q;Snj�QCSA_^PZTUI�XYN;O�PZQ;S1P3N#SkN#[ZQ;c;|AI�N�KML1I�[Z[ZI
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D�E�F�GSH J�áAM)Ú'J���E3F-Q3E�J�ZSE NPO-Q3GSR�E3O-T/E>ZSV�Q3Q�� V%Y	G1J7R�E3O-T/V�Q3O-F�E3Nß]�E���J|`6á-b�U�V�H�ZSE3��V�H�NPV���O-T1ZIE3R�E3O-T/E E3T/E3R�E�J�Q3E�f
z-N#bab^I!S1I�[Z[³t I�_^I�ef]1PZQ�T1I�[>T1I�j�NCTUPZe�I�SMb^Q�X\N;TUPZQCN#babYPRsCQAy N#x1x1PmN#efQÙj\|AI|Þ5È-ÆaÉ � ÒAË���Æ � Ò :
� QCSA_aPmTUI�X^PmN#efQf[ZN�z{L1S1O�PZQ;SAI�Û3È3ÞWÉ¯Ñ ä Þ|w�çßÞ × y�PR[+j�L1P5c;X\Nowkj�Q�gI$L1SAN�]kN#X\N#x�Q;[mN�j�Q;S�X\N;TUPmj�PÞ Þ ÑÜÒAË�Þ × Ñ ä � ç : ¤ I�[4j�NC_aQfPZS�j�L1P<Þ+È{ÆaÉ�ÑeÞ Þ%â × [ZNf_^Q;[ZL1O�PZQ;SAI�XYI�_abYNfj�QC_abYN#SMbYI;y	Þ5È-ÆaÉ�ÑkÞ Þ yQC]1]1L1XYI�Þ5È{ÆaÉ¯ÑkÞ × v�PZSUz-N#bab^P�Þ Ì È{ÆaÉ�_^P4N;S1S8L1[R[mNfI
KML1PZSATUPuykT1N#b^Q�j\|1I$_^PZN;e�Q�_^L�L1S�PRSMbYI�XYs~N;[R[ZQAyÞ+È{ÆaÉ�Ñ Ã�ã ��Æ äMø Æ ¤ : ��[�j�N;_^Q�Þ+È{ÆaÉ�Í Ò�S1QCS�XYPZ_^L1[RbYN�PZSCbYI�XYI�_Y_^N;SMb^I�I�S1Q;SØ[RQ¡j�Q;SA_^PmTUI�XYI�XYI�efQ
È³N#x1x1PmN#efQ�PRS1z-NobabYPCÞ5È³ÒCÉ��Ñ(Ò�I�_Y_^I�SATUQ�PZ[3TANob^Q�PZS1PZO�PmN#[ZI�]�QC_^P¦bYPRsCQMÉ : gp PRS8s;I`j�I�PRSMbYI�XYI�_Y_^N;SCbYI
_abYN;x1PR[ZPZX^I�_^I�]AL5gQ©N;j�j�NCTUI�XYI�j\|1I�]AN#X^b^I�SATUQ©T1N�L1SAN�]�Q;]�Q;[mN#O�PRQCS1I�S1QCS
S8L1[Z[ZN�Þ å y~[mNWÞ+È{ÆaÉ/]�QC_Y_YN
bYI�SATUI�X^I>s;I�XY_^Q$O�I�X^Qkv+j�PRQAgI�[ZNl]kQC]kQC[ZN;O�PZQ;S1I>soN
s;I�XY_^Q$[ut I`_dbYPRS1O�PRQCS1I :xÈ I`TUPZN;efQ�TUPWN#SAN;[RPZO�O`N#XYI
bYX^I�j�N;_^Puv§Þ å Ñ ä � ç~yCÞ å ¦ ä � ç~y�Þ å � ä � ç : ��[ ]1XYPRefQnj�N;_^Q�gI�c;P�gN!_abYN#b^QnTUI�_Yj�XYPRbab^Qkv�[mN
_^Q;[ZL1O�PZQ;SAI�gI2Þ+È{ÆaÉ2Í ä � ç~Ë���Æ�¾(Ò : �8L1]1]�Q;XYX^I�efQ�S1I�[�_^I�c;LAP¦bYQ�j\|AIfN;SAj\|1If]�I�X$[ut I`KCLkN#O�PZQ;SAI
[ZQ;cCPZ_ab^Pmj�N�soN#[ZcCN�L1S�b^I�QCX^I�e�N�T1PJI�_^PZ_ab^I�S1O�N�I`T L1SAPZj�P¦bogN�TUI�[Z[ZNf_^Q;[ZL1O�PZQ;SAI :
¤ I�[/_aI`j�QCSATUQ�j�N;_^Q�y Þ å ¦ ä � ç~yUT1N#b^Qfj\|1I�Û3È�Þ å É�Ñ ä Þ å w!çßÞ ×å � Òl[ZN�_aQC[RLAO�PZQ;S1I!Þ5È-ÆaÉ�j�X^I`_^j�I
]AN;XabYI�SAT1Q�T1NvÞ å : H5N�TUI�X^PZsoNob\N!]1XYPZefN¸Þ Ì _^P�e�N#SMb^PZI�SAI�]�QC_^P¦bYPRsoNØ]�I�X\j\|/gI§Þ+È{ÆaÉ�S1QCS�]1L+gQ
X\N#cCc;PZL1S1c;I�X^ICy;Q�_^L1]kI�XYN;X^ICy8PR[/soN#[ZQ;XYI ä � ç
È³_aI�PZSUz-Nob^b^PJI`_aPm_dbYI�_Y_aI�L1S�Æ Þ bYN;[RI�j\|1I�Þ5È-Æ Þ É�¾ ä � ç
N;[R[ZQ;X\N1yoT1N#bYN�[ZN�XYI�cCQ;[mN#XYP¦bogN�TUPAÞ�I ]�I�X�PZ[Ub^I�Q;XYI�e�N�TUI�P1soN;[RQCX^P8PZSCbYI�XYefI�TUPuy/ä8Æ × � Òfv!Þ5È{Æ × É�Ñ
ä � ç�I$KCLAPRSAT1P/]kI�X�PR[/]1LASCbYQ�È{Æ × Ë ä � ç�É�]ANC_^_^I�XYI�x1x�I�XYQlTULAI
_aQC[RL1O�PRQCS1PEÉ :�å L1PZSATUP/[mN�_^Q;[ZL1O�PZQ;SAI
gI�efQ;S1Q;b^Q;SkN j�XYI�_Yj�I�SMb^IlI�bYN;[RIfj\|1IXÞ å ÖÕÞ5È-ÆaÉ2¦ ä � ç : �8I�[mN�z{L1SAO�PZQ;S1IXÞ5È-ÆaÉ
gI�efQ;S1Q;b^QCSAN
I�[ZPRefPRbYN#bYN�PZS Ç ÒAË\æ�æ Ç I�_^PZ_ab^I�PZ[�[ZPRefPRb^I�]�I�X�Æ â æ�æ�I`T�gIfwAS1PRb^QAy+PZSATUPmj\|1PZN;efQ;[ZQ�j�Q;Skç :
��S1QC[¦bYX^I$N;x1x1PmN#efQAy1T1N;[R[ut I�KMLAN#O�PRQCS1I�È ¨ É j\|1I$PR[4[RPZefP¦bYI
]kI�X�Æ â æ�æ TUP Þ Ì È{ÆaÉ soN#[ZI ä ç�wnç�ç × :
�¡Nl_aI�PZ[A[ZPZe�PRb^I�TUP/Þ Ì È{ÆaÉ�I`_aPm_ab^I�I`_^_^Q$S1Q;S�]AL5gQlj\|1I�I`_^_^I�XYI�O�I�XYQ$I©KML1PRSkTUP>ç4TUI�sCI�I�_^I�I�XYI�L1SkN
X\N;TUPmj�I
T1I�[Z[ZNfz{LAS1O�PZQ;S1I�Û3È3Þ�É�v�KCLAPRSAT1P"ç�Ñ ä � ç : H4N�_^Q;[ZL1O�PRQCS1I�Þ5È-ÆaÉ�|AN�N;[R[ZQ;X\N�L1S!NC_aPZSMb^Q#bYQ
QCX^PZO�O�Q;SMbYN;[RI�TUP�I�KMLAN;O�PZQ;S1Ivè¶Ñ ä � ç : ��SUwASAI;y TUI�XYPRsoN;SATUQØ[³t I�KMLAN;O�PZQ;S1I�TUPRV�I�X^I�S1O�PmN#[ZInÈ ¨ É
XYPZ_^]�I�babYQ�N�Æ _^P/Q#babYPRI�S1I;vÞkÌ ÌuÈ{ÆaÉ�Ñ ä ÞkÌuÈ{ÆaÉxw º çPÞ5È{ÆaÉ6ÞkÌ³È{ÆaÉ�Ñ È ä w º çßÞ5È-ÆaÉaÉ�Þ+È{ÆaÉ�È ä wnçßÞ+È{ÆaÉ^É
} x1x1PmN#efQ�KML1PZSATUP/j\|1I�_aI�Þ5È-ÆaÉ�¦ ä � º ç�N#[Z[ZQ;X\N�Þ Ì Ì È{ÆaÉ � ÒlI�KCLAPRSAT1P�Þ!gI�j�Q;S8sCI�_Y_^NAyC_^I©PZSMsCI�j�IÞ+È{ÆaÉ � ä � º ç�[ZNf_^Q;[ZL1O�PZQ;S1I�ÞngI$j�QCSAj�N~soN :
¤ I�[5j�N;_^Q�PRS�j�L1P�Þ åL� ä � ç�_aP3TUI`TULAj�ICykj�Q;S�X\N#c;PZQ;SkN#efI�SMb^P5N#SAN;[RQCc;|1P4N KCLAI�[Z[RP4z-NobabYP+_^Q;]AXYNAy
[mNhefQ;S1Q;b^QCS1PZNhT1I�[Z[ZN�_^Q;[ZL1O�PRQCS1I;y�[ut I`_aPm_ab^I�SAO�N�TUI�[R[ut N;_^PRSMb^Q;b^QhQCX^PZO�O�Q;SMbYN;[RI�I¡[mN�j�Q;S8s;I`_^_^P¦bogN
TUI�[R[mN¡_^Q;[ZL1O�PZQ;SAI _dbYI�_Y_^N : ��ShwAcCL1XYN ¨ _aP¯efQC_ab^X\N#S1Q�P¯c;X\Now�j�P�KMLAN;[RPRbYN#b^PZsMP¯TUI�[Z[ZI�_^Q;[ZL1O�PZQ;S1P
TUI�[R[ut I�KMLAN#O�PRQCS1I�[RQCc;Pm_dbYPZj�N�j�Q;XYX^Pm_a]�Q;SkTUI�SMb^P/NfTUPRV�I�X^I�SMb^PJj�QCSATUPZO�PZQ;S1P/PZS1PZO�PmN#[ZP :�� I�X¯LASAN�L1[¦bYI��
XYPRQCX^I�N;SAN#[ZPm_aPAT1I�[�e�QUTUI�[R[ZQ
[ZQ;cCPZ_^P¦b\j�Q$I©T1P�N;[¦bYX^Pke�QUTUI�[R[ZPW_aPZefPR[ZPk_^PkXYPZefN;SAT1N$N;[R[mN$]AN;XabYI©TUI�[Z[mN
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TUPm_^]kI�SA_^N�XYPRcCLAN#X\T1N;SCbYI©[mN�TUPZSAN#efPmj�NfTUPJL1SkN�Qf]1PagL�]kQC]kQC[ZN;O�PZQ;S1P :
�Xh�é1ikj3ì-î¨êJð
� QCSA_aPmTUI�X^PmN#efQ�L1S�]1L1SMbYQ�e�N#b^I�XYPmN#[ZI!ëÜT1PUefNC_^_YN�ì _^Q;cCc;I�bab^Q�N;TlL1SAN©z{Q;XYO�N�Ê�È{ÆaÉ�y;[ZN�[ZI�c;cCI
TUP ¤ I7í bYQ;S�TUI�[4e�Q;b^Q�È-j�Q;SA_^PmTUI�XYPZN;efQ�L1S�efQ#bYQfL1S1PmTUPRefI�SA_aPZQ;SkN#[ZI`É�y1z{Q;XYS1PZ_Yj�I�[ut I`KMLAN#O�PRQCS1I

Ê�È-ÆaÉ�ÑÉì�Ç Ì Ì È{ÆaÉ
TUQosCIlÇ3È{ÆaÉ�gI�[ZN�]�QC_^PRO�PRQCS1IfTUI�[�]1LASCbYQAyJXYPm_a]�I�b^b^Q�N;T�L1Snj�I�X^b^Q�_^PZ_ab^I�efN�TUP�XYPRz{I�XYPRefI�SMbYQAyJN#[
bYI�ef]kQ�Æ : H�t I`KMLAN#O�PRQCS1I�T1I�[Z[ZNfTUPZSAN#efPmj�NfTUI�[J]1L1SMb^Q�_^P/]1L5gQ�_Yj�XYPZs;I�XYI>j�Q;efI

Ç Ì Ì È{ÆaÉ�ÑÜÊ�È{ÆaÉ � ìØÍÈ Ý É
��[ efQ#bYQØTUI�[�]1L1SMb^QØ]1L5gQhKML1PZSATUP I�_Y_^I�XYI�TUI`_^j�X^PRbabYQ�T1NØL1SkN!I`KCLkN#O�PZQ;SAI�TUPRV�I�X^I�S1O�PmN#[ZI�TUI�[
_^I�j�Q;SATUQ!Q;X\TUPRSAI : ¤ Q#b\N¡[mN�z{QCX^O`N¡Ê ]�Q#b^XYI�efefQ¡bYX^QosoN;X^I�LASAN!_^Q;[ZL1O�PZQ;SAI TUI�[Z[ut I`KCLkN#O�PZQ;SAI
PZSMb^I�cCXYN;SATUQÙT1L1I!sCQ;[Rb^I![ut I�KMLAN#O�PRQCS1I�T1I�[�efQ#b^Q :¸¥ Pm_^_YNobYQÙL1Sö]1L1SMb^QrÈ{Æ å ËaÇ å É ]kQM_^_^PmN#efQ
TUI�b^I�X^efPZSAN#XYI�L1SANh_^Q;[mNØ_^Q;[ZL1O�PRQCS1I-ª ��SÜKCLAI�_ab^Qhj�NC_aQ gI�PZSCbYL1PRb^PZs;Q�j\|1I�S1QCS gI�]kQM_^_^PZx1PR[ZI;y
QUj�j�Q;XYX^IlL1SAN�L1[¦bYI�XYPRQCX^I�j�Q;SkTUPRO�PRQCS1I;v>T1N#[3]1L1SMbYQ�TUP3s8Pm_db\N�TUPZSAN;e�Pmj�Q�_aPZc;SAP¦wkj�N j\|1I�[mN�_^Q;[mN
]�QC_^PRO�PRQCS1I©PZS1PZO�PmN#[ZI>SAQ;S¡gI�_aL1i�j�PRI�SMb^I�N�TUI�b^I�X^efPZSAN#XYI©PZ[We�Q;b^Q�e�N1y8]kI�X I�_^I�ef]1PZQAyUN#SAj\|AI©[mN
sCI�[ZQ8j�P¦bogN�PZS1PRO�PZN;[RI�TUI�[3]1LASCbYQ!gIlS1I�j�I�_Y_^N;X^PmN�]�I�X�TUI�bYI�XYe�PZSAN;X^I
LAS1PRsCQUj�N#efI�SCbYIlÇ3È{ÆaÉ : �8PmN�Æ å
PZ[JbYI�ef]kQ�PRSAPRO�PZN;[RI
I�Æ � Æ å ykPZSMb^I�cCXYN;SATUQf[mN!È Ý É�y�]kQM_dbYQ�Û3È{ÆaÉ Ñ Ê�È{ÆaÉ � ì j�QCS¡Ê¸j�Q;SMb^PZS8LAN1y
_^P/Q#b^b^PZI�S1ICv lkqq r Ç Ì Ì È��~É�m1� Ñ leqq r Û3È��~É�m1�rÑ Ç Ì È{ÆaÉxwØÇ Ì È{Æ å É
I`T PZSMb^I�cCXYN;SATUQfN#SAj�Q;X\N l qq6r Ç�ÌuÈ��~É m/� Ñ l qq6r y ÇWÌ³È-Æ å É4æ lÁîq6r Û3È��~É�m1� { mSs
T1Nfj�L1P

Ç+È-ÆaÉ�Ñ Ç3È{Æ å É4æ
leqq r ymÇWÌuÈ{Æ å É5æ l îq r Û3È��~É m/� { mIs5Í

� N#[Z[ZN�j�Q;S1QM_^j�I�S1O`N�TUI�P�soN#[ZQ;XYP�Ç+È-Æ å É�Ë$Ç Ì È{Æ å É�]kQM_^_^PmN#efQ�T1I�b^I�X^efPZSAN#XYIfL1SAN�_^Q;[ZL1O�PZQ;SAIfj\|AI
_YN#XogN�N;SAj\|1I�[ut L1SAPZj�N : ��[J]AX^QCx1[RI�e�N�N;PJsoN#[ZQ;XYP/PRSAPRO�PZN;[RP/]�I�X�[ut I�KMLAN#O�PRQCS1I$TUI�[5_aI`j�Q;SkTUQfQ;X\TUPRSAI
È Ý É�Q;X\Nfj�Q;Sk_aPmTUI�X\NobYQ gI�PZ[4_^I�c;LAI�SMb^I

Ç Ì Ì È{ÆaÉ�ÑèÛ3È-ÆaÉ
Ç3È{Æ å É�Ñ Ç å
Ç Ì È-Æ å É�ÑÜÇ ÌåÈ I`TUPZN;efQhL1SÜL1[Rb^I�X^PZQ;XYI�I�_^I�ef]1PZQÙTUP>I�KMLAN#O�PRQCS1I¡TUI�[>_^I�j�QCSATUQhQCXYTUPZS1I!j�Q;SA_^PmTUI�X\N#SAT1QØLAS

j�PRX\j�L1PRb^Q�I�[RI�babYX^Pmj�Q�j�QCef]kQM_dbYQ�T1NfL1S�c;I�S1I�X\NobYQ;XYI>I�[RI�babYX^Pmj�Q�j�Q;S�L1SAN�T1P¦VWI�XYI�S1O`N�TUPJ]�Q#bYI�SU�
O�PZN;[RI�j�QC_abYN;SMb^I�ï å yJT1N�L1SAN�XYI�_^PZ_ab^I�S1O�N I�[ZI�babYX^Pmj�Nvð�yJT1N�L1S�j�Q;SATUI�SA_YNob^QCX^I�j�QCS�j�N;]AN;j�P¦bogNñ I`TèLASANÙPZSATUL1babYN;S1O�NÉò©y>_^P�sCI�T1NÙwAcCL1XYN Ý8: ��SkTUPZj�N#SAT1Qqj�Q;S£ó�È-ÆaÉ [mNqj�Q;XYXYI�SMb^I�I�[ZI�ba�
bYX^Pmj�N�]1XYI�_^I�SMb^IfS1I�[�j�PZX\j�L1PRb^Q�I�_^L1]1]�Q;S1I�SATUQ¡j\|1I�N#[Z[ut Pm_db\N#SMb^IfÆ$Ñ Ò�PR[�j�PZXYj�L1P¦bYQ�_aP�j\|APRLATAN
bYXYN;e�PRb^Il[³t PRSMbYI�XYX^LUbYQ;XYI$]1XYI�_^I�SMb^I$S1I�[5j�PRX\j�L1PRb^Q�_dbYI�_Y_aQky ó�È-ÒMÉ�ÑrÒAyA[ut I`KCLkN#O�PZQ;SAI
j\|1I
c;QosCI�XYSAN
[ut N;SAT1N;e�I�SMb^QfTUP�ó�È{ÆaÉ�gI ò�ó Ì È{ÆaÉ4æÁðXó�È{ÆaÉJæ lkq

å
ó�È{ÆaÉñ m/� Ñôï åÈ £ É

� I�XYPRsoN;SATUQ�È £ É�_^PJQ;bab^PZS1I$[mNf_aI�c;L1I�SCbYI�I�KMLAN#O�PRQCS1I�TUP¦VWI�XYI�SAO�PmN#[ZI
TUI�[J_^I�j�Q;SATUQfQCXYTUPZS1Iò�ó Ì Ì È{ÆaÉ5æeðXó Ì È-ÆaÉ4æ ó�È-ÆaÉñ Ñ�ÒÈ ¢ É
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Problema di Cauchy Problema ai limiti

 u(a)
u’ (a)

u(a)

u(b)

D�E3F�GSH J��IM)UIH�O��/Q3V���J�J�E �-J7Q3O�H�E>E3TSE�R�E\J7Q3E�`6ZSE>ùxJ�GS�g���/b�V�UIH�O��/Q3V���JXJ�E Q�E3��E�]�E�f
efI�SMbYX^I�[ZI
j�Q;SkTUPRO�PRQCS1P/PZS1O�PmN#[ZPJ_aP4]kQM_^_^Q;S1QfN#Skj�Q;X\N�TUI�TULAX^XYI�TAN#[Z[³t I�KMLAN;O�PZQ;S1I�È £ É�vó�È³ÒCÉ�ÑèÒ1Ë�òWó�Ì-È³ÒCÉ4æÁðXó�È-ÒCÉJæ l å

å
ó�È{ÆaÉñ m1�>Ñ£ï å u ó�ÌuÈ-ÒMÉ�Ñ ï åò Í

��S¡cCI�S1I�XYN;[RI$LASAN�I`KCLkN#O�PZQ;SAIlTUPRV�I�X^I�S1O�PmN#[ZI
Q;X\TUPZSAN#XYPmN�TUI�[3_aI`j�QCSATUQ�QCXYTUPZS1I
PZS�z{QCX^e�N�SAQ;X^�
e�N#[ZI©_^P�_Yj�XYPZs;I©j�Q;efI�Ç Ì Ì È{ÆaÉ�ÑÜÛ3È{Æ�Ë^Ç+È-ÆaÉ�Ë^Ç Ì È{ÆaÉ^É : ¤ I�[R[ZI>N;]1]1[ZPZj�N#O�PRQCS1PAS1QCS _^I�ef]1XYI�s;I�S1c;QCS1Q
z{QCX^S1PRb^I>[RI�TUL1I�j�Q;SkTUPRO�PRQCS1PAPZS1PZO�PmN#[ZP+È³j�PZQAgI©PR[�soN#[ZQ;XYI�PRSAPRO�PZN;[RI�j�Q;S [ZN
T1I�XYPRsoNob\NCÉ�efN�N#[Rb^XYI©TUL1I
j�Q;SATUPZO�PZQ;SAP³v�LAS�soN;[RQCX^I�PZS1PRO�PZN;[RIlÇ+È ä É�ÑÜÇ	�My1]�I�X>L1S�j�I�X^b^Q�Æ�Ñ ä yAI`T�LAS1Q�soN#[ZQ;XYI·«dwASAN;[RI-¬
Ç3È³ç�É
Ñ Ç	
�v�PR[�]1XYQ;x1[ZI�e�N�j\|1I�_^P�Q;bab^PZI�SAI _aP¯j\|1PmN#e�N�þ�±^�C÷��Z�����n�o�©�¦�E���E�u� : � Q;SMb^PZS8LAN#SkTUQ
[ut N;SAN#[ZQ;cCPZN�j�PZS1I�efN#b^Pmj�NfTUI�[JefQ#b^Q�]�QC_Y_^PZN;e�Q�TUPZXYI
j\|1I�PR[5]1X^QCx1[ZI�e�NfN#P/soN#[ZQ;XYP/PRSAPRO�PZN;[RP4j�Q;SU�
_^PZ_ab^I©S1I�[Az{Q;XYS1PRXYI�[mN$]kQM_aPZO�PZQ;SAI�I�[ZN
s;I�[ZQUj�PRb~gN�PZS1PZO�PmN#[ZI�PRSk_aPZI�efI©N;[R[mN$[ZI�c;cCI�TUI�[kefQ#b^Qle�I�SMb^XYI
PZ[/]1XYQ;x1[ZI�e�N�N#P/[ZPRefPRb^PJj�QCX^XYPm_a]�Q;SAT1I�Nlz{Q;XYS1PZX^I�[mNl]�QC_^PRO�PRQCS1I�PRSAPRO�PZN;[RICyU[ZN�]kQM_aPZO�PZQ;SAI>wkSAN#[ZI>I
[mN�[RI�c;c;I�TUI�[JefQ#b^Q�È³_aP4j�Q;SUz{XYQ;SMbYPJj�Q;S�[mNlwkc;L1X\N £ É :
�8PAS1Q#bYPUPRS1QC[¦bYX^I�j\|AI�gI¯]�QC_Y_^PRx1PZ[ZI¯XYPm_^j�X^PZs;I�X^I�PR[1]AX^QCx1[RI�e�N�T1I�[A_^I�j�Q;SATUQ�Q;X\TUPZS1I�j�QCe�I L1S����m���
�������f¬o�3�YÃ��A��Ä��-�#�A��¬o� Å©��±^���8Ä��-�o����¬C���Cþ�±��E�����o±Y¬o�E��� : ]�QC_ab^Q
PZSUz-Nob^b^P�Ç Þ È{ÆaÉ�ÑÜÇ+È-ÆaÉ�Ë�Ç × È-ÆaÉ�Ñ
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Ç Ì È-ÆaÉ�_aP/Q;babYPRI�S1I$PR[5_aPm_dbYI�e�N�È{I`KCLAPRsoN#[ZI�SMbYI�N;[R[ut I�KMLAN#O�PRQCS1I$TUP/]AN;XabYI�S1O`NCÉÎ Ç Ì Þ È-ÆaÉ�Ñ¶Ç × È-ÆaÉÇ Ì× È-ÆaÉ�ÑèÛ3È-Æ�ËaÇ Þ È{ÆaÉ�ËaÇ × È-ÆaÉaÉ
È 9 ÒCÉ

� QM_^_^PZN;efQ>PZS1Q;[Rb^XYI�PZSCbYX^QUTULAX^XYI�L1SAN$LA[¦bYI�XYPRQCX^I�soN#XYPmN#x1PZ[RI�]�I�X�Æ�yCÇ � È-ÆaÉ�Ñ Æ�y8T1N
j�L1Pk_^P1Q#b^b^PZI�S1IPZ[+_^I�cCL1I�SMbYIl_aPm_ab^I�e�N�I`KML1PRsoN;[RI�SCbYI�N;[4]1XYI�j�I�TUI�SCbYIlI�N#[Z[³t I�KMLAN;O�PZQ;S1I
TUI�[+_^I�j�Q;SAT1Q�Q;X\TUPZS1IlTUP
]AN;XabYI�S1O`N

ÑÓ Ô Ç Ì Þ È-ÆaÉ�Ñ¶Ç × È-ÆaÉÇ Ì× È-ÆaÉ�ÑèÛ3È-Ç � È{ÆaÉ�ËaÇ Þ È{ÆaÉ�ËaÇ × È-ÆaÉaÉÇ Ì� È-ÆaÉ�Ñ 9È 9;9 É

� PagL¶PZSÜc;I�S1I�X\N#[ZI¡L1Sö_aPm_dbYI�e�N�TUP ø I�KMLAN;O�PZQ;S1P�TUPRV�I�X^I�S1O�PmN#[ZP>TUI�[>]AX^PZefQÙQ;X\TUPZS1I!_^P>TUPmj�I
�#�U���#���o����_^I�SAQ;S�j�Q;ef]AN;X^I�[ut I`_a]A[RPmj�PRbYNfTUPZ]kI�SATUI�S1O�N�T1N;[Wb^I�e�]�QAy�j�QCe�I�PZShÈ 9;9 É�v
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Ô
Ç Ì Þ È-ÆaÉ�ÑèÛ Þ È{Ç Þ È-ÆaÉ�Ë^Ç × È{ÆaÉ�Ë�ÍRÍZÍZËaÇ Ï È{ÆaÉaÉÇ Ì× È-ÆaÉ�ÑèÛ × ÈaÈ-Ç Þ È{ÆaÉ�ËaÇ × È{ÆaÉ�Ë�ÍZÍRÍZËaÇ Ï È{ÆaÉ^É:::
Ç ÌÏ È{ÆaÉ�ÑöÛ Ï È^È{Ç Þ È{ÆaÉ�ËaÇ × È-ÆaÉ�Ë�ÍZÍZÍRË^Ç Ï È-ÆaÉaÉ

È 9`º É

TUQosCI Ç Þ È{ÆaÉ�Ë�Ç × È{ÆaÉ�Ë©ÍRÍZÍRË�Ç Ï È{ÆaÉ�_aQCS1Q$[RI z{LAS1O�PZQ;S1PkPRSkj�Q;cCS1PRb^I�I�[ZI©Û��dË�ó3Ñ 9 Ë º Ë�ÍZÍRÍZË ø _aQCS1Q�Q;]U�
]�Q;X^b^L1SAI�z{L1S1O�PZQ;SAP©XYI�N#[ZP�TUI�wAS1PRb^I¡PZS¶L1SÜ_^Q#babYQ;Pm_aPZI�efI�ßÿàÓ	 Ï : ��[>]AN;_Y_YN#c;cCPRQnT1NnL1SkN
I`KCLkN#O�PZQ;SAIØTUPlQ;X\TUPRSAI ø S1I�[Z[ut PZSAj�QCc;S1PRbYN�Ç3È{ÆaÉ�N;TöL1S _^PZ_ab^I�efN TUI�[$]1XYPRefQ Q;X\TUPZS1IhTUP ø
I`KCLkN#O�PZQ;SAP�]1L5gQ�I�_Y_^I�XYI�cCI�S1I�XYN;[RefI�SCbYI�z-NobabYQ¡PZSCbYX^QUTULkj�I�SkTUQ�[RI�z{LAS1O�PZQ;S1P�Ç � È{ÆaÉ$j�Q;XYX^Pm_a]�Q;S1�
TUI�SMb^PJN;T�QC]1]kQCXabYL1S1I$TUI�X^PZsoNob^I$_^LAj�j�I�_Y_aPZs;I�TUI�[R[mN�z{L1S1O�PRQCS1I�Ç :°©SAN�j�[ZNC_^_^I�T1P�I�_^I�ef]1P�TUP�_^PZ_ab^I�e�P�T1P�I�KMLAN#O�PRQCS1P3TUP¦VWI�XYI�SAO�PmN#[ZP+QCXYT1PRSAN;X^PZI�T1P�PRSMb^I�X^I`_^_^I�x1P¦�
QC[RQCc;Pmj�Qn_^N;XYN;S1S1Qnj�Q;Sk_aPmTUI�X\NobYP�S1I�[Z[mNn]AN#X^b^I�XYPRcCLAN#X\T1N#SMbYI�P�efQUTUI�[R[ZP©]�I�X�[mNhTUPZSAN#efPmj�NnTUP
]�Q;]�Q;[mN#O�PRQCS1P³yMbYPR]1Pmj�Q�j�N;_^QAv3efQUTUI�[Z[RQf]1XYI�TANo��]1X^I`T1NobYQ;XYI :

¹1:�»�¼�B{¼�¾/?1F��#G�?1À ÁJF4B��kBm¾��G
� QCSA_aPmTUI�X^PmN#efQlPZ[J]1XYQ;xA[RI�efNfTUP � N#LAj\|8«Î Ç Ì È{ÆaÉ�ÑèÛ3È-Æ�ËaÇ3È{ÆaÉaÉÇ3È{Æ å É�ÑÜÇ å
È 9�¹ É

j�Q;SèÛÕv>ß â 	 IØß àã	 × N#]�I�X^b^Qqj�QCSCbYI�S1I�SMb^I¡PZ[>]AL1SMb^QöÈ-Æ å Ë^Ç å É :(� N#cC[RP>I�_^I�ef]1P
z-N#bab^P>_aQC]1XYNØL1SkNnPR]�Q#bYI�_^P�XYN;c;PZQ;S1I�s;QC[RI�]kI�X�[mNØz{L1S1O�PZQ;SAI!Û gI�[mNhj�QCSCbYPRS8L1PRb~gN :è� I�X�N~sCI�XYI
[ut LAS1PZj�P¦bogNfL1SANfL1[Rb^I�X^PZQ;XYI�PR]�Q#bYI�_^P4TUI�s;I$I�_Y_^I�XYI>z-N#bab\N�_aL1[Z[mN�Û+y1]kI�X�I�s8PRbYN;X^I$_^P¦bYLAN#O�PRQCS1P4j�QCefI
PZ[Wz{I�S1QCefI�S1Q�TUP � I�N#SAQ :

�éMê+ë+ì-íCì-î�ë5éÐ»4ð-ñ�ð¡ò+����Ú\�U�UÄ��-�o����±^�\�#�R��Û3È{Æ�ËaÇ/Él¬C�����A�E�����E���U�Ø�\þ1��±�����ß à¶	 × ����¬o�-�\�
�R�`�\�o�������A������� þk���\²8�E�{Ä��-�#�����E��ß ±��m�uþA���u���f�C¬�ÇÙ�Y¬��U�k� Ú��o±����������A�����E��Æ\ô3���$�Y°#�k�1þW�U�A����¬#�
ß ²A���U�¡�E�k���#±�����¹&���#�R�f�Y²A�������m�����l�U�����\�o�\���o�k����ò ùd�\�~�����o�A����¬o���3� þ����Y²U�E�EÄdú�þA��±l���U�¡ Û3È{Æ�Ëgè1É�wnÛ3È-Æ�Ë��8É7¡/ÖÉò�¡ è§w��>¡
þA��±l�Y°;�A���\�YþCþ��-��¬o��þW�U�A�u��È{Æ�Ë è1É�ËlÈ{Æ�Ë��MÉ
�E�v¹ �
�¯é8î��oé1i �¼»4ðmï�È p _aPm_ab^I�SAO�N�I�T�L1S1Pmj�PRb~gN�[ZQUj�N#[ZI`É�ð"!��-�fÛnvUß â 	�ô �Y�#��ß �YþA��±�����¬#�5	 × ô
���
ñ$#!Û õ���Y�#�A�u�E�A�A���E��ß&%
ï'#!Û õ�l�R���\�#���f���A������� þk���\²8�E�{Ä��-�o�����E��ß�±��m�uþ1���³��� �C¬$Ç¶�\¬��U�A� Ú��#±��f�������k���l�E��Æ7�
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�#�E�R�o±^��þA��±��^°;�A�3þW�U�A���¡È-Æ å ËaÇ å É�ý ß �����m�������U���E�A���o±���� óØÑ Ç Æ å w)(oËaÆ å æ*(-Ä$¬#��Æ å �����
Ã��A�o�R�qõ� ¬;�+���A�E�����U��� ���o���CÄ��-�#����Ç3È{ÆaÉf¬;���kþ�±^�C÷��Z�����¡¬o�Xn��o�A�\²1oØùdü-,�úI�/.A�#�R�����o���CÄ��-�#��� õ�
�U�k�-�Y� �����/�����1�����Y²A���Y°;�A�¯�#���u±^�����#���CÄ��-�o���10�È{ÆaÉf¬;���UþW±^�;÷��R���f��¬#��n��o�A�\²1o��Y�#�E�����-¬;���\�o�
Ç3È{ÆaÉ��W���E�^û �E�A����±�­o�o�E�R���\�#���U�W�l¬o�¯¬;�+���A�RÄ��-�#���-�
�8PMQC_Y_^I�XYsMPCj\|1I�L1SkN©j�QCSATUPZO�PZQ;S1I�j\|1I�PZe�]A[RPmj�N©[ZN©[RQUj�N;[RI�[RPZ]A_Yj\|1P¦bYO�PmN#S1PRb~gN
gI�j\|1I¯Ûf_aPmN�j�QCSMb^PZSMLkN
j�Q;S�[RI�_aL1I
T1I�XYPRsoNobYI$]AN#XYO�PmN#[ZP : ��SUz-N#bab^P3_^I$[ZN�z{L1SAO�PZQ;S1I"2/Û � 2kÇhgI
j�Q;SMbYPRS8LAN�S1I�[4XYI�bab\N#S1cCQ;[ZQ
È-PRSMb^QCX^SAQ�j\|APRLA_^QMÉ2ð Ñ Ç 3 Ë�4CÄ65 Ç 7 Ë98/Ä¯N;[R[ZQ;X\N!gI�[ZPZe�PRbYN#bYNÁ¡ 2/Û � 2�Çp¡)Ö;: ]�I�X�j�L1Puy5]�I�XlPR[
bYI�Q;XYI�e�N�TUI�[4s~N;[RQCX e�I`TUPZQAv¡ Û3È{Æ�Ëgè1É�wnÛ3È-Æ�Ë��8É7¡;Ñ ¡ 2/Û2�Ç È{Æ�Ë�<;É7¡�¡ èLw��>¡
j�Q;SnÈ{Æ�Ë è1É�Ë
È{Æ�Ë��8É�ý·ð I�<�j�Q;ef]1XYI�_^Q�bYXYN�è I��fI
KML1PZSATUP¡ Û3È{Æ�Ë è1ÉxwhÛ3È{Æ�Ë��MÉ�¡/Ö=:Ï¡ è�w��>¡
TUQosCI1: Ñ ì ä s�¡ 2/Û � 2�Çx¡;PZSvð :xÈ I�TUPmN#efQfL1S�I�_^I�ef]1PZQ�T1PJN#]1]1[ZPmj�N#O�PRQCS1I�TUI�[WbYI�Q;XYI�e�N�Q;X\N
I�SMLASAj�PmNobYQ�È{[mNlTUI�S1Q;efPZSAN#O�PRQCS1I�TUP+�R���\�#�R��]kI�X�[mN
_aQC[RLAO�PZQ;S1I�PZSATUPmj�N
PR[Az-NobabYQ�j\|1I>_aP�N;_Y_aI�X^Pm_^j�I
[ut I`_aPm_ab^I�SAO�N�I�[³t L1S1Pmj�PRb~gNlTUI�[Z[ZN$_^Q;[ZL1O�PRQCS1I�_aQC[RQ�PZS�LAS�Q;]1]�Q;X^b^L1SAQ�PZSMb^QCX^S1Q$TUI�[kT1N#b^Q�PZS1PRO�PZN;[RI~É :
�Xh�é1ikj3ì-î5"©é?>	@A�1í;ì³îkë+ì6B+ì�C�éD�oé8ë+í;ì���E-ìF�HG$�I�oì+�IJ+ì+E-ì!h�é/jK�I���IJ3ì�E-ìað
�8PJj�Q;SA_^PmTUI�XYP/[³t I�KMLAN;O�PZQ;S1I$TUPRVWI�XYI�S1O�PZN;[RI

Ç Ì È-ÆaÉ�Ñ ä È-ÆaÉaçoÈ-Ç+È-ÆaÉaÉ
Ç3È{Æ å É�Ñ¶Ç å

È 9 ºMÉ
j�Q;S

ä vCó�à�	 â 	 Ã7ã~ø ÆPó ø Ç ä Ë�ó�ó ø Æ ¤ ÂML8ä ç�ç ã
ç>vIN�à 	 â 	 Ã�ã~ø ÆPó ø Ç ä Ë Ã�ã~ø m ¤ Â ó LMä Æ ä Þ Â óßì ä|Ã7ã~ø ÆPó ø Ç ä Ë1N¨ó ø Æ ¤ Â�L8ä ç
ç ã Í

I
Æ å ý!ókykÇ å ýON : H�t I`KMLAN#O�PRQCS1I È 9 ºMÉ�gI�TUI�b^bYN1y�]�I�X©[mN�_^LAN�z{Q;XYe�N1ykI�KMLAN#O�PRQCS1I
N�soN#XYPmN#x1PZ[RP
_^I�]AN;XYN;x1PZ[RPuy Û3È-Æ�ËaÇ/É�Ñ ä È{ÆaÉ^çoÈ{Ç3È{ÆaÉ^É : ¤ I�[Z[RIlPR]�Q#bYI�_^P+TUP+XYI�c;QC[ZN;X^PRb~gNlz-Nob^b^I�_aP+|AN�j\|1IP2WÛ � 2�Ç�Ñ
ä È{ÆaÉ^ç Ì È{Ç/É I�KML1PZSATUPuykI`_^_^I�SkTUQ çoÈ{Ç/É�TUP+j�[mN;_Y_aI ñ Þ y5gI
j�QCSCbYPRS8LANfI�KML1PRSkTUP5_^Q;S1Q�sCI�XYP¦w�j�NobYI$[RI
PZ]kQ;b^I`_aPUTUI�[CbYI�QCX^I�efN©TUP8I�_^PZ_ab^I�S1O�N©I�T
LAS1PZj�P¦bogN©[ZQUj�N;[RI : H�t PZ]kQ;b^I�_^PU_aLA[R[mN�z{LAS1O�PZQ;S1I�ç3]�Q#bYX^I�x1xkI
I`_^_^I�XYI «^PRSAT1I�x�Q;[ZP¦b\NI¬�X^Pmj\|1PZI�TUI�SATUQ�[ZN�[RQUj�N#[ZI>[ZPR]k_^j\|1PRb^O�PZN;S1PRb~gN : ��[�bYI�Q;XYI�e�N�N;_Y_aPmj�LAXYN�j\|1I$j#tRgI
L1SkN�_aQC[ZN�_^Q;[ZL1O�PZQ;SAI$efNfSAQ;S¡N#PZLUb\Nfe�QC[¦bYQ�]kI�X©PZ[5j�N#[mj�Q;[ZQ�TUP5KML1I`_db\N�_aQC[RLAO�PZQ;S1I : ¤ I�[5j�N;_^Q
TUPkI�KMLAN;O�PZQ;S1P�N�s~N;X^PmN#xAPR[ZPk_^I�]�I�X\N#x1PZ[ZPAs8P4gI�KMLAN;[Zj\|AI©_a]�I�X\N#SAO�N�PZS�]1PagL : � Q;SA_^PZT1I�XYPZN;e�Q$N;[R[ZQ;X\N
PZ[�]1XYQ;x1[ZI�e�N�Ç Ì È{ÆaÉ�Ñ ä È-ÆaÉaçoÈ-Ç+È-ÆaÉaÉ : ��S1SkN#S1O�P3b^LUb^b^Q�QC_Y_aI�X^s8PmN#efQ�j\|AI�_^I Ç�ý=NègIlb\N#[ZIfj\|AI
çoÈ Ç�É�ÑèÒ1y#N;[R[ZQ;X\N�[mN�z{L1S1O�PRQCS1I j�QC_abYN;SMb^I�Ç3È{ÆaÉ�Ñ Ç�gI�_^Q;[ZL1O�PZQ;S1I¯TUI�[Z[ut I`KCLkN#O�PZQ;SAI�PZS�ó :xå L1PZSATUP
NCT¡Q;cCS1P3XYNCTUPmj�I�T1I�[Z[ZN�z{L1S1O�PRQCS1I�ç�gIfN;_Y_aQUj�PZN#bYN�LASAN�_^Q;[ZL1O�PRQCS1I;yJj�QC_abYN#SMbYI;y/TUI�[Z[ut I`KCLkN#O�PZQ;SAI
TUPRVWI�XYI�S1O�PZN;[RI :+� t N;[¦bYX^Q$j�N#SMb^Q�PZ[Ub^I�Q;XYI�e�N�TUPAI`_aPm_dbYI�S1O`N�I�T�L1S1Pmj�PRb~gN$j�P1]kI�X^efI�bab^I>TUPATUPZX^I�j\|AI
_^I�Ç3È{ÆaÉ gI©L1SANl_^Q;[ZL1O�PRQCS1I�TUI�[Z[ut I`KCLkN#O�PZQ;SAI©TUI�wkS1P¦b\N
PZS�L1S j�I�X^b^Q
PZSMb^I�XYsoN#[Z[RQ�ó å àqókyCbYN#[ZI>j\|AI
N;[RefI�SAQ©PZSlL1S�]1L1SMb^Q�Æ¯ý�ó å S1QCSlXYI�SAT1I�S8L1[Z[RQ�çoÈ{Ç3È{ÆaÉ^É�y;N;[R[ZQ;X\N>ç#È{Ç3È{ÆaÉaÉ5_YN#XogN©_^I�ef]1XYI�TUPZs;I�XY_YN
T1N>O�I�X^Q�_^L�ó å : ��SUz-Nob^b^P1_^I¯Ç3È{ÆaÉ4z{QM_^_^I�b\N#[ZI�T1N>N;S1S8L1[Z[ZN;X^I�ç�PZS�KMLAN;[Zj\|AI�]1LASCbYQ Æ�y#PR[U]AX^QCx1[RI�e�N
TUP � N;LAj\|8«�Ç Ì È{ÆaÉ�Ñ ä È{ÆaÉ^çoÈ{Ç3È{ÆaÉ^É�Ë�Ç3È ÆaÉ�Ñ Ç¡N~s8X^I�x1xkI�TUL1I
_^Q;[ZL1O�PRQCS1P/TUPZ_ab^PZSMb^I�È³KCLAI�_ab^Q�b^PZ]kQ
TUP/N;X^cCQ;efI�SMb^Q�gI�_abYN#b^Ql]APagL�s;QC[¦bYI©LUbYPR[ZPRO�O�N#b^Q�S1I�cC[RPWI�_^I�ef]1P/TUI�[W]AN#X\N#cCXYN#z{Q$]1X^I`j�I`TUI�SMb^I~É�v3[mN
z{L1SAO�PZQ;S1I>Ç+È-ÆaÉ�PZS KML1I�_ab^PZQ;SAI©I©[mN$z{LAS1O�PZQ;S1I�j�QM_db\N#SMb^I�efI�SMb^I�LAc;LAN;[RI�N Ç :3� I�Xab\N#SMb^Q
_^I©Ç3È{ÆaÉ
gI�L1SkN¡_aQC[RLAO�PZQ;S1I�_^L�ó å à ó¡QhgI ç#È{Ç3È{ÆaÉaÉ�Ñ ÒAË2��Æ�ý ó å y+Q;]1]AL1X^I�çoÈ{Ç3È{ÆaÉ^Év�Ñ Ò�_^Lnb^L1bab^Q
ó å yWPRS!KML1I`_db`t LA[¦bYPRefQ�j�N;_^Q�_^P+N~s8XogN�_aI�e�]AX^IfçoÈ{Ç3È{ÆaÉ^É � Ò�_^L�b^LUb^b^Q�ó å Q;]1]1LAX^I�ç#È{Ç3È{ÆaÉaÉ�¦ Ò
_^L�b^LUb^b^Q ó å È-N#[Rb^XYPZe�I�SMb^P4_^PJbYQ;XYS1I�XYI�x1x�I$N#[Z[ZN�j�Q;SMb^X\N;TATUPRO�PRQCS1I$j�QCS�PZ[/bYI�Q;XYI�e�N�TUI�c;[ZPJO�I�X^PEÉ :
H4PRefPRb^PmN#efQUj�P/KML1PRSkTUPJNfj�I�X\j�N;X^I>[RI�_^Q;[ZL1O�PZQ;S1PWÇ3È{ÆaÉ�bYN;[RPJj\|AI�çoÈ-Ç+È-ÆaÉaÉ��ÑèÒ1Ë¯Æ�ý�ó å j�Q;S Ç¡j\|AI
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soN#XYPmNlPZS�L1S�_aQ;bab^QCPRSMbYI�XYs~N;[R[ZQRQãT1PSN�yAN#x1xAPZN;e�Q

Ç Ì
çoÈ{Ç3È{ÆaÉ Ñ ä È{ÆaÉ���Æ¯ý�ó å

T1Nfj�L1P l Ç Ì È-ÆaÉ
çoÈ{Ç3È{ÆaÉ m;ÆqÑ l

ä È{ÆaÉ�mCÆ�Í
p V�I�bab^LAPZN;e�QfS1I�[R[ut PRSMb^I�c;X\N#[ZI�PRSAT1I�wAS1PRb^Q�T1I�[/]1XYPRefQfefI�e�x1X^Qf[mNf_aQM_dbYP¦bYL1O�PZQ;S1I2s�Ñ¶Ç+È-ÆaÉT l mSs

çoÈ
s�ÉVU î�W À Î q Ð Ñ l
ä È-ÆaÉ�mCÆ�Í

�8I$Ô�È{ÆaÉ I�X È
s�É�_^Q;SAQfT1L1I$]1XYPRefPRb^PZs;I;yUXYPm_a]�I�b^b^PZs~N;efI�SMb^I
TUP ä _aL�ó å I
T1P 9 � ç�_^LYQÙyA_aP/|kN
È+X È6sWÉaÉ î�W À Î q Ð ÑèÔlÈ-ÆaÉ4æ Ã

j�Q;S Ã j�QC_abYN#SMbYI�XYI�N;[RICyUQos8s;I�XYQ X È-Ç+È-ÆaÉaÉ�ÑèÔlÈ-ÆaÉ4æ Ã ÍÈ 9 Ì;É
�¡N1X Ì È
s�É�Ñ 9 � çoÈ6sWÉ5j�Q;SA_^I�XYsoN©_^LZQ&_^I�cCS1Q�j�QC_abYN;SCbYI;yo]�I�X^bYN;SCbYQ�X(gI _ab^XYI�b^bYN;e�I�SMb^I¯e�QCS1Q#�
bYQ;SANf_^LYQãI
KML1PZSATUPJPZS8s;I�X^b^PZx1PZ[RI : �8I[X ÝJÞ PRSAT1PZj�N�[ut PRS8s;I�XY_YN�TUP�X�yk_aP/|AN

Ç3È{ÆaÉ�Ñ\X�Ý/Þ�È-Ô�È{ÆaÉ4æ Ã ÉWÍ
�Xh�é1ikj3ì-î : � I�XYj\|APZN;e�Q�[ZI�_^Q;[ZL1O�PRQCS1PJTUI�[Z[ut I`KCLkN#O�PZQ;SAI�T1P¦VWI�XYI�S1O�PZN;[RI

Ç Ì È-ÆaÉ�Ñ ¤ Ý À Î q ÐK] Æ4æhÆ ��^È 9�¨ É
gp LASAN�I`KCLkN#O�PZQ;SAIlN�soN#XYPZN;x1PZ[RP3_aI�]AN#X\N#xAPR[ZP4j�QCSJyW_aI�c;L1I�SATUQ�[ZIlS1Q;bYN;O�PZQ;S1P+]1XYQ;]�QC_ab^I;y ä È{ÆaÉ�Ñ
È-Æ�æÜÆ � É�y�çoÈ-ÇWÉ�Ñ ¤ Ý À : H4N�z{L1S1O�PRQCS1I¡ç�S1QCS�|kN�O�I�XYP�]kI�X�j�L1P©S1Q;S N#x1xAPZN;e�Qn_^Q;[ZL1O�PZQ;S1P
j�QC_abYN#SMbYP : ��SMb^I�c;X\N#SATUQ�[ut I`KCLkN#O�PZQ;SAI�_^PJQ#b^b^PZI�S1Il Ç Ì È{ÆaÉ ¤ À Î q Ð mCÆ�Ñ l È{Æ4æ�Æ � É�mCÆ�Ñ Æ ×º æ Æ ±º æ Ã
IlKML1PZSATUPuyWQC_Y_aI�X^soN;SATUQ�j\|1I�S1I�[+]1XYPRefQ�PZSMb^I�cCXYN;[RIlsMP�gIl[mN�TUI�X^PZsoNob\N�TUP+L1SAN�z{LAS1O�PZQ;S1I�j�QCe��
]�QC_abYNAy ¤ À Î q Ð Ñ Æ ×º æ Æ ±º æ Ã uãÇ+È-ÆaÉ�Ñ [ZQ;c�È Æ ×º æ Æ ±º æ Ã É�Í
��S�wAc;LAXYN ¢ _aP�XYPZ]kQCXab\N#S1QnP�c;X\Now�j�P�TUP©N;[Zj�L1S1I¡_^Q;[ZL1O�PZQ;S1Puy�]�I�X�T1PRsCI�X\_aP�soN#[ZQ;XYP PRSAPRO�PZN;[RPuy�I
KML1PZSATUP+TUI�[Z[ZN j�QC_abYN;SMb^I Ã : ¤ I�[3j�N;_^Q�_^P5N#xAx1PZN�TAN�X^Pm_^Q;[Zs;I�XYI�L1S¡]1XYQ;xA[RI�efN�T1P � N;LAj\|8«�j�QCS
Ç3È{Æ å É�Ñ¶Ç å ]kI�X�[³t I�KMLAN;O�PZQ;S1I$N�soN#XYPZN;x1PZ[RPJ_^I�]AN;XYN;x1PZ[RPuyU_aPJ]AL5gQf]1X^QUj�I�TUI�X^I�PZS�T1L1I$efQ8T1P : °©S
efQUTUQ�j�Q;SA_^Pm_dbYIlS1I�[R[ut L1b^PZ[RPZO�O`N#XYIl[mN�z{Q;XYelLA[ZN�È 9 ÌCÉ�T1N�j�L1P�_^P5XYPmj�N~soN Ã Ñ_X�È{Ç å ÉWw�ÔlÈ{Æ å É�`�gI
S1I`j�I`_^_YN#XYPRQ�XYPZj�Q;X\T1N#XYI>j\|1I$]�Q;P4]kI�X�]AN;_Y_^N;X^I$N;[R[mN�z{Q;XYefN�I`_a]1[ZPmj�PRbYN�QUj�j�QCX^XYI�LA_^N;X^I�[ut PZS8s;I�XY_YN
TUI�[R[mNØz{L1S1O�PRQCS1IHX _^L1[Z[³t PZSCbYI�XYsoN#[Z[RQaQÿj\|1I¡j�Q;SMb^PZI�SAI�Ç å : °©SÜN#[Rb^XYQhe�QUTUQ�j�Q;SA_^Pm_dbYI�S1I�[
XYPZ_^Q;[Zs;I�X^I>[³t I�KMLAN;O�PZQ;S1I�LA_YN#SkTUQ�[ut PRSMb^I�c;X\N#O�PRQCS1I�T1I�wAS1PRbYNl qq6r Ç Ì È��~ÉçoÈ-Ç+È��`É m/� Ñ l qq6r ä È��~É�m1�;Í
} SAj\|1I$KML1P³yALA_aPmN#efQf[mN�_^QC_ab^PRb^LAO�PZQ;S1I2s�Ñ¶Ç+È��`É�vl À Î q ÐÀ Î q6r Ð mSs

çoÈ6sWÉ Ñ l qq6r ä È��~É�m1�
T1Nfj�L1P X È-Ç+È-ÆaÉaÉWw/X�È{Ç3È{Æ å É^É�Ñ¶Ô�È{ÆaÉWwØÔ�È{Æ å É
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D�E3F-GIH J�bIMCÚ�J7��E3F-Q3E�J§ZIE<NPO-Q3G/R�E3O�T/E�ZIE"`ßK�á�bgf
I`T PZSUwAS1ICv

Ç3È{ÆaÉ�Ñ\X Ý/Þ È+X�È{Ç3È{Æ å É^É4æÙÔlÈ{ÆaÉpwØÔ�È{Æ å ÉaÉ/Í
�Xh�é1ikj3ì-î : � QCSA_^PZTUI�X^PmN#efQ�PR[4_^I�cCL1I�SMbYI�]AX^QCx1[RI�e�N�T1P � N#LAj\|8«

Ç Ì È-ÆaÉ�ÑÜ_^PZS
È{Ç3È{ÆaÉaÉ

Ç3È-ÒMÉ3Ñ ÞYÞ× Å
�8I�c;L1I�SATUQf[mN�_^I�j�Q;SATAN�_ab^X\N;T1NAv leq

å
Ç Ì È��~É

_^PZS
È{Ç3È��~ÉaÉ m/��Ñ leq
å
9 m1�

Qos8s;I�X^Q l À Î q Ð
ÞYÞdcVeY× mIs

_^PZS�s Ñ¶Æ
ICyU]kQCPZj\|JgI�_^PZS�È 9;9 Å � º É�¦ Ò1y1N;x1x1PmN#efQÇ [ZQ;c©È w�Æ äCø È-Æ � º ÉaÉ�Ä À Î q ÐÞ^Þ9cVeY× Ñ¶Æ
T1Nfj�L1P³ykj�Q;S�_^I�ef]1[ZPZj�PJ]AN;_Y_YN#c;cCP�N;[RcCI�x1XYPmj�Puy8_^PJXYPZj�N~soN

Ç+È-ÆaÉ�Ñ º ] ä/Â�Ã Æ äCø È w ¤ q É5æ ¹ Å�^3Í
H5N¯_^Q;[mN [ZPR]A_Yj\|1PRb^O�PZN;S1P¦bogN [RQUj�N#[ZI+SAQ;S�gI�_^LUi�j�PZI�SMb^I�NCT�NC_^_^Pmj�L1X\N#XYI5[ut I�_^PZ_ab^I�S1O�N�TUPCL1SAN�_^Q;[ZL1O�PZQ;SAI
_^L�L1S�PRSMb^I�X^soN;[R[ZQ¡]1XYI�wk_Y_YNob^Q Ç 3 Ë94CÄ�QØ_aL�b^LUb^bYN�[ZN!X^I�babYN!X^I`N#[ZI�È³_aP¯]kI�SA_^P N;[R[ut I�_^I�ef]1PZQ ¹1:
TUI�[ ]AN#X\N#cCXYN#z{Q�]1X^I`j�I`TUI�SMb^I~É : �8PmN�f¸Ñ È 3 Ë945É[5n	 I�T Û TUI�wkS1P¦b\Nn_aL f(Ñ Ç 3 Ë94CÄg5h	
I�_^Q8TATUPZ_az-N;j�I�SMb^I�[ZI�PR]�Q#bYI�_^P©TUI�[�b^I�Q;XYI�e�N�T1P�I�_^PZ_ab^I�S1O�NØI`T�LAS1PZj�P¦bogNn[RQUj�N#[ZI�PZS\f : � PZNC_d�
j�L1SAN�TUI�[Z[RI�_^I�cCL1I�SMb^PUj�Q;SATUPZO�PZQ;SAPUPRef]1[ZPZj�N>j\|AI¯QCc;S1PU_^Q;[ZL1O�PZQ;SAI¯TUI�[R[ut I�KMLAN#O�PRQCS1I TUP¦VWI�XYI�SAO�PmN#[ZI
Ç Ì È-ÆaÉ�ÑèÛ3È-Æ�ËaÇ/É¯_aPmNfTUI�wASAP¦b\NfPRS�b^L1bab^Q�[ut PRSMb^I�X^soN;[R[ZQ Ç 3 Ë94CÄ�v
PmÉ�I`_aPm_dbYQ;S1Q�TULAI
j�QC_abYN;SMb^PCò�Ëh: bYN#[ZPJj\|1I¡ Û3È-Æ�ËaÇ/É7¡1Öi: æÁò�¡ Çp¡�Ë��3È-Æ�ËaÇ/É¯ý f
PZPmÉ�ÛhgI�[RPZefP¦b\NobYNfPZS f :
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H4I�j�QCSATUPZO�PZQ;S1P3_^Q;S1Q�_aQC[RQ _^LUi�j�PZI�SMbYP+efI�SCbYX^I�_aI�c;[ZP3I�_ab^XYI�efP 3 Ë14Ù]�QC_Y_aQCS1Q�I�_Y_^I�XYIl_^j�I�[Rb^P
NCTlN#XYx1PRb^XYPRQ�[mN�_^Q;[ZL1O�PRQCS1I�]AL5gQ�I�_Y_aI�X^I TUI�wkS1P¦b\N$_aL�b^L1babYN�[mN>X^I�babYN�XYI�N;[RI 	 : °�SAN�j�Q;SATUPZO�PZQ;SAI
TUPZs;I�XY_YN�T1N;[R[ZI
]1XYI�j�I�TUI�SCbYP5j�Q;SA_^PZ_ab^IlS1I�[Z[RQ s;I�XYPRwkj�N;X^I
j\|1IlL1SAN _^Q;[ZL1O�PRQCS1I$X^PZe�N#S1Il[RPZefP¦b\NobYN
È³j�Q;efI�S1I�[Jj�N;_^QfTUI�[Z[³t I�KMLAN;O�PZQ;S1I�[ZQ;c;Pm_ab^Pmj�N�]kI�X�j�L1P4_^P/]1L5gQ�TUI�wAS1PZX^I�[mNf_aQC[RL1O�PRQCS1I�]kI�X b^LUb^b^P
P/soN#[ZQ;XYP/Æ!¾qÒMÉ :
¤ I�[�j�NC_aQ�TUP�I`_aPm_ab^I�SAO�N�I�TØL1S1Pmj�PRb~gN�TUI�[R[mN�_aQC[RLAO�PZQ;S1IfL1Sn]1XYQ;x1[ZI�e�N�PRSMbYI�XYI�_Y_^N;SCbYI�j�Q;SA_^Pm_dbYI
S1I�[R[ZQ�_dbYLATUPZQ�TUP4j�Q;efI�bYN;[RI
_^Q;[ZL1O�PZQ;SAI>soN#XYPmN�PZS�j�QCX^XYPZ_^]�Q;SATUI�S1O�N�NfsoN#XYPZN;O�PZQ;S1P/_^L1P4T1N#b^Pkj1PZS
]AN;XabYPZj�Q;[mN#XYI;yMs;I�X^PRwkj�N;X^I�_^I>b\N#[ZI
TUPZ]kI�SATUI�SAO�N�gI$j�QCSCbYPRS8LANAv�_dbYLATUPZQ�TUI�[Z[ZN������1���E�³�E­`�E�Uõ� :
��S1QC[¦bYX^ICykSAI�[Z[RI�N#]1]1[ZPmj�N#O�PRQCS1Puyks8P�gI�N#Skj\|1I
PZ[5]1XYQ;xA[RI�efN TUI�[Z[ZN!�-¬;���A�u� ���\��Ä��-�#����TUP+I�sCI�SMb^LAN;[RP
]AN;XYN;efI�b^XYP�]1X^I`_aI�SMb^PWS1I�[/efQUTUI�[R[ZQfPRS�xAN;_^I�N�T1N#b^PJ_^]kI�X^PZefI�SMbYN;[RP/XYI�[mNobYPRs8P/N#[�z{I�S1Q;efI�SAQfj\|AI
_^P PRSMb^I�SATUI�_^PRe�L1[ZN;X^InÈ{]�I�X�I`_aI�ef]1PRQn_^P�]kI�SA_aP�NØj�QCefI�PmTUI�SCbYP¦w�j�N#XYI�L1SAN�Q�bYLUbabYI�TUL1I�[RI
j�QC_abYN#SMbYP ä Ë©ç©]1XYI�_^I�SMb^P/S1I�[R[ut I�KMLAN#O�PRQCS1I�[RQCc;Pm_dbYPZj�NCÉ :
��SUwkS1I�soN$S1Q;bYNobYQlj\|1I
gI z{X^I`KCLAI�SMb^I�PZ[Wj�N;_^Q$PZS�j�L1P�QUj�j�QCX^XYI X^Pmj�QCX^XYI�XYI�N;TfQC]1]kQCXabYL1S1Pke�I�b^QUTUP
I`T�N;[RcCQ;XYP¦bYefPoSMLAe�I�X^Pmj�P;]kI�XJb^XYQosoN#XYI5LASAN�N#]1]AX^QM_^_^PRe�N;O�PZQ;S1I3TUI�[Z[mN�_aQC[RL1O�PRQCS1I�TUP#LASAN�I�KMLAN;O�PZQ;S1I
TUPRVWI�XYI�S1O�PZN;[RIfQ�TUP�L1Sh_^PZ_ab^I�e�N�T1P�I�KMLAN;O�PZQ;S1P�TUPRV�I�X^I�S1O�PmN#[ZP�]�I�X\j\|JgI�bYN;[RI�_^Q;[ZL1O�PZQ;S1IfS1QCS�gI
TUPm_^]kQCS1PRxAPR[ZI�PRS�z{Q;XYe�NfN#SAN;[RPRb^Pmj�N :º :�»1l5Á/G��;B{¿4FJB�@MBEFJ?UG5=/B�À4?A@�½A=/BED>¿ ¿4=/À5BEFJ?
� QCSA_aPmTUI�X^PmN#efQlPZS�KML1I�_ab^Qf]AN;XYN;c;X\Noz{Ql[ZI$I�KMLAN;O�PZQ;S1PW[ZPRSAI�N#XYPJTUI�[J]1XYPRefQfQ;X\TUPZS1I

Ç Ì È-ÆaÉ4æ ä È-ÆaÉ�Ç3È{ÆaÉ�ÑöçoÈ{ÆaÉÈ 9�Ý É
TUQosCI�[RI!z{L1S1O�PRQCS1P ä IØç�_^Q;SAQÙj�QCSCbYPRS8L1I!PRSÜLASÜPRSMbYI�XYs~N;[R[ZQ�ó à 	 : �UI!XYPRLA_Yj�Pm_Y_aPZefQ�N
XYPZ_Yj�XYPZs;I�XYI©[ut I�KMLAN#O�PRQCS1I$j�QCe�I mm;Æ «�m~Ç ä ç Ã7ã � ä Ì Ì ÑÜç#È{ÆaÉ
N;[R[ZQ;X\N$]�Q#b^XYI�efefQ�I�VWI�babYLAN#XYI�L1SAN�PRSMbYI�c;X\N#O�PRQCS1I�]�I�X PZSATUPZsMPmTULAN;X^I�PZ[Wb^I�XYefPRSAI¸«YKCLkN#[mj�QC_YNI¬ :
�¡N�PR[;b^I�XYefPRSAI�Ç Ì È{ÆaÉ�æ ä È-ÆaÉ�Ç3È{ÆaÉWPZS È 9�Ý É/S1Q;S
N;]1]AN#XYI�j�QCefI�[ZN�T1I�XYPRsoNob\N�TUPMKCLkN#[mj\|1I�_^I�ef]1[ZPZj�I
I`_a]1XYI�_Y_^PRQCS1I : ��QC[¦bYPR]A[RPmj\|1PmN#efQ I�SCbYXYN;elx1P5P5efI�elx1XYP5]�I�X�L1SAN�z{L1S1O�PRQCS1I�j�Q;SMb^PZS8LANon�È{ÆaÉ�yJ_aP
Q;bab^PZI�SAI�[ut I�KMLAN#O�PRQCS1I�I�KML1PZsoN#[ZI�SMb^In�È{ÆaÉdÇ Ì È{ÆaÉ4æ n�È{ÆaÉ ä È{ÆaÉ�Ç3È{ÆaÉ¯Ñ=n�È-ÆaÉaçoÈ-ÆaÉÈ 9�£ É
�Uj�I�cC[RPmN#efQ Q;X\N1y`_aI�gI3]�QC_Y_aPZx1PZ[RICy�[mN¯z{L1S1O�PRQCS1Ipn�È-ÆaÉWPRS�efQUTUQ bYN;[RI�j\|1ISn�È{ÆaÉdÇ Ì È{ÆaÉYæqn�È{ÆaÉ ä È-ÆaÉ�Ç3È{ÆaÉ
_^PZN�[mNfTUI�XYPRsoN#bYNfTUP/L1SAN�z{LAS1O�PZQ;S1I : �8PJQM_^_^I�XYs8PWj\|AImm;Æ n�È-ÆaÉ�Ç3È{ÆaÉ�Ñ\n�È{ÆaÉ mm;Æ Ç3È{ÆaÉ5æhÇ3È{ÆaÉ mm;Æ n�È-ÆaÉ
I$TUL1SkKCLAI�n�È{ÆaÉ�Ç Ì È{ÆaÉ4æ n�È{ÆaÉ ä È-ÆaÉ�Ç3È{ÆaÉ�gI�[mNfTUI�XYPZs~N#bYNfTUPrn�È-ÆaÉ�Ç3È{ÆaÉ _^I�I
_aQC[RQf_aIn Ì È-ÆaÉxw ä È-ÆaÉsn�È{ÆaÉ�ÑÜÒ
j�PRQAgI�_aI�[mN z{L1S1O�PRQCS1Ipn�gI�_^Q;[ZL1O�PZQ;S1I�T1P;L1SAN�I�KMLAN#O�PRQCS1I�[ZPRS1I`N#XYI�Q;efQ;cCI�S1I`N :J� QM_^_^PZN;efQ¯KML1PZSATUP
_Yj�I�c;[ZPRI�X^I¡LASANÙ_^Q;[ZL1O�PZQ;SAI!TUP�bYN;[RI�I�KMLAN#O�PRQCS1I¡]�I�X�X^Pmj�QCSATUL1X\j�P�N;TÜL1Sèj�NC_aQ «^_^I�ef]1[ZPZj�I�¬ :
� I�X©KMLAN#SMb^Q�TUI�b^b^Q�_^L1[Z[RI�I�KMLAN;O�PZQ;S1P+N�soN#XYPZN;x1PR[ZP5_^I�]kN#X\N#x1PZ[RP5_aP5b^XYQosoN�j\|1I
L1SkN _^Q;[ZL1O�PZQ;S1I�gI
È{wk_^_YN#SkTUQ�[mN�j�QM_db\N#SMb^I�TUPJPZSMb^I�c;X\N#O�PZQ;SAI>L1cCLAN#[ZI$N;T�L1S1Q8Én�È-ÆaÉ�Ñ ¤�t � Î q Ð�u q
� QCS�KML1I`_db\N�_Yj�I�[¦b\NfTUPrn�È{ÆaÉ¯[ut I�KMLAN#O�PRQCS1I�È 9`£ É¯TUPZs;I�SMb\NmmCÆ È�n�È{ÆaÉdÇ+È-ÆaÉaÉ¯Ñ=n�È{ÆaÉ^çoÈ{ÆaÉÈ 9�¢ É
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PZSMb^I�cCXYN;SATUQf_aP/Q;babYPRI�S1I n�È{ÆaÉdÇ+È-ÆaÉ�Ñ l n�È{ÆaÉ^çoÈ{ÆaÉ m;Æ5æ Ã
I$KML1PZSATUP

Ç3È{ÆaÉ�Ñ 9n�È{ÆaÉ T l n�È-ÆaÉaçoÈ-ÆaÉ�mCÆJæ Ã U Ñ ¤ Ý t � Î q Ð�u q T l n�È{ÆaÉ^çoÈ{ÆaÉ m;Æ4æ Ã U Í
¤ I�[ j�N;_^Q!TUI�[�]AX^QCx1[RI�e�N¡TUP � N#LAj\|8«nj�QCS�[ZN¡LA_aLkN#[ZI�j�QCSATUPZO�PZQ;S1I PRS1PZO�PmN#[ZI Ç3È{Æ å É�Ñ&Ç å y�gI
]�QC_Y_aPZx1PZ[RI�LA_YN#XYI�[³t PRSMbYI�c;X\N#O�PRQCS1I�TUI�wASAP¦b\NfPRShÈ 9`¢ É�vn�È-ÆaÉ�Ç3È{ÆaÉxw/n�È{Æ å É�Ç å Ñ leqq6r n�È��~ÉaçoÈ��~É�m1�
I$KML1PZSATUP

Ç3È{ÆaÉ�Ñ 9n�È{ÆaÉ T n�È{Æ å ÉdÇ å æ leqq r n�È��~ÉaçoÈ��`É m/� U Í¿ s8s8PZN;efI�SMb^I�_^P#]kQ;b^XYI�x1x�I�_^I�cCL1PRXYI3[ZN s8PmN�TUI�[Z[mN X^Pmj�I�XYj�N¯T1I�[Z[³t PRSMbYI�c;X\N#[ZI3c;I�S1I�X\N#[ZI�TUI�[Z[³t I�KMLAN;O�PZQ;S1I
TUPRVWI�XYI�S1O�PZN;[RI$I�]kQCPJb^XYQosoN#XYI�[ZN�j�QC_abYN;SCbYI Ã LUbYPR[ZPRO�O�N;SATUQ�[mN�j�QCSATUPZO�PZQ;S1I$PZS1PZO�PmN#[ZI : °©S�L1[¦bYI��
XYPRQCX^I>efQ8T1QfT1PJj�Q;Sk_aPmTUI�X\N#XYI©[mNf_aQC[RLAO�PZQ;S1I�TUI�[4]1X^QCx1[ZI�e�N�T1P � N#LAj\|8«�j�QCSA_^PZ_ab^I�S1I�[��f�����`¬;�
¬C���E�R�!­o�o±��-��Ä��-�#����¬;���E�R�Ø�Y�o�����#�A��� : �8P�j�Q;Sk_aPmTUI�X\N�T1N#]1]AX^PZe�N [ut I`KMLAN#O�PRQCS1IfQ;efQ;cCI�S1I`N�j�Q;X^�
XYPZ_^]�Q;SATUI�SMb^I

Ç Ì È-ÆaÉ4æ ä È-ÆaÉ�Ç3È{ÆaÉ�ÑÜÒ
[mN�j�L1PC_aQC[RL1O�PRQCS1I�c;I�S1I�X\N#[ZI�gI�TUI�[Z[mN¯z{Q;XYefN�È³_aPC]1L5gQ�j�QCSA_^PZTUI�XYN;X^I3N#Skj�Q;X\N j�QCe�I�LASAN I�KMLAN;O�PZQ;S1I
N�soN#XYPZN;x1PZ[RPJ_^I�]AN;XYN;x1PZ[RPEÉ

Ç3È{ÆaÉ�Ñ Ã ¤ Ý t � Î q Ð�u q Í
� I�XYj\|1PmN#efQ$QCXYN
T1PW_^QUT1TUPm_dz-N;X^I©[³t I�KMLAN;O�PZQ;S1I>S1Q;S�QCefQ;c;I�S1I�Nlj�Q;Sk_aPmTUI�X\N#SkTUQ$[ZN Ã j�Q;efI©L1SkN
z{L1SAO�PZQ;S1I$TUPJÆ�È{I`KML1PRsoN;[RI$N�j�N;elx1PmN#XYI�[RI�soN#XYPZN;x1PZ[RPEÉ

Ç3È{ÆaÉ�Ñ Ã È{ÆaÉ ¤ Ý t � Î q Ð�u q
I$_^QC_ab^PRb^L1I�SATUQfPRShÈ 9�Ý É¯_^PJQ#b^b^PZI�S1IÃ ÌuÈ{ÆaÉ ¤ Ý t � Î q Ð�u q w Ã È-ÆaÉ ä È{ÆaÉ ¤ Ý t � Î q Ð�u q æ Ã È-ÆaÉ ä È{ÆaÉ ¤ Ý t � Î q Ð�u q ÑöçoÈ-ÆaÉ
QM_^_^PZN Ã Ì È{ÆaÉ�ÑöçoÈ-ÆaÉ ¤�t � Î q Ð+u q Í
��SMb^I�c;X\N#SAT1Q�KML1I`_db`t L1[Rb^PZe�N�I�KMLAN#O�PRQCS1I$_aPWbYX^QosoNÃ È-ÆaÉ�Ñ l çoÈ{ÆaÉ ¤Mt � Îwv�Ð�u�v�mCÆ4æ Ã Þ
I$KML1PZSATUP

Ç3È{ÆaÉ�Ñ Ã È{ÆaÉ ¤ Ý t � Î q Ð�u q Ñ Ã Þ ¤ Ý t � Î q Ð�u q æ ¤ Ý t � Î q Ð�u q l çoÈ{ÆaÉ ¤Mt � Îwv�Ð�u�v mCÆ
� I�Xab\N#SMb^QkyC[mN�_^Q;[ZL1O�PRQCS1I>cCI�S1I�XYN;[RI�TUP/L1SJt I�KMLAN;O�PZQ;S1I�[ZPRS1I`N#XYI>SAQ;S�Q;efQ;cCI�S1I`NfgI�L1c;LAN;[RI�N#[Z[mN
_^Q;efe�NnTUI�[Z[ZNh_^Q;[ZL1O�PRQCS1I�c;I�S1I�X\N#[ZI�TUI�[Z[³t I�KMLAN;O�PZQ;S1I�QCe�QCc;I�SANnj�Q;XYXYPZ_^]kQCSATUI�SCbYI�I¡TUP©L1SkN
_^Q;[ZL1O�PZQ;SAI�]kN#X^b^Pmj�Q;[mN#XYIfTUI�[Z[³t I�KMLAN;O�PZQ;S1IfS1QCSnQ;efQ;cCI�S1I`N1y4j\|1I�_^P�Q;bab^PZI�SAI KMLAN#SAT1Q Ã Þ Ñ Ò :� I�X¯PZ[J]1XYQ;xA[RI�efN�TUP � N;LAj\|8«�[mN�j�QC_abYN;SCbYI Ã Þ _aPJ]AL5gQfQ#babYI�S1I�X^I$T1N;[R[mNfj�QCSATUPZO�PZQ;S1I�PZS1PRO�PZN;[RI :�Xh�é1ikj3ì-î :�x XYQosMPmN#efQ�[ZNf_^Q;[ZL1O�PZQ;S1I$TUI�[J]1XYQ;x1[ZI�e�N�TUP � N;LAj\|8«

Ç�ÌuÈ{ÆaÉ4æ º Æ�Ç3È{ÆaÉ�ÑÜÆ�Ë Ç+È 9 É�Ñ º Í
} x1x1PmN#efQAyULUbYPR[ZPZO�O�N;SATUQf[ZI$e�I`TUI�_^PZe�I$SAQ#bYN;O�PZQ;S1P/PZSMb^XYQUTUQ#b^b^I$_aQC]1X\N1yn�È{ÆaÉ�Ñ ¤ t × q u q Ñ ¤ q�y
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I$KML1PZSATUPJQUj�j�Q;XYX^I�j�QCSA_^PZTUI�XYN;X^I>[³t I�KMLAN;O�PZQ;S1Imm;Æ È ¤ q�y Ç3È{ÆaÉaÉ�Ñ Æ ¤ q�y
I$KML1PZSATUP l q

Þ
mm1� È ¤ v y Ç3È��~ÉaÉ m/� Ñ l q

Þ
� ¤ v y m/�

T1Nfj�L1P z ¤ v y Ç+È��~É|{ q
Þ
Ñ~} ¤ v yºa� q

ÞI`T PZSUwAS1I ¤ q�y Ç3È{ÆaÉxw º ¤ Ñ ¤ q�y
º w ¤

º
I

Ç+È-ÆaÉ�Ñ 9º æ
¹ ¤
º ¤ Ý q�y Ñ 9º æ ¹ º ¤ Þ�Ý q�y Í

} SAN#[ZQ;cMN#efI�SMb^I�_^P/]kQ;b^I�soN�j�Q;SA_^PZT1I�X\N#XYI©[ut I`KCLkN#O�PZQ;SAI�QCefQ;c;I�S1I�N
Ç Ì È{ÆaÉ5æ º Æ�Ç+È-ÆaÉ3ÑèÒ

j\|1I�|ANf_^Q;[ZL1O�PZQ;SAI
Ç3È{ÆaÉ�Ñ Ã ¤ Ý q�y

I$j�QCSA_^PZTUI�XYN;SATUQ Ã Ñ Ã È-ÆaÉ¯I$_aQM_dbYP¦bYL1I�SAT1Q�SAI�[Z[ZNfS1QCS�QCefQ;c;I�SAN1vÃ Ì È{ÆaÉ ¤ Ý q�y w º Æ Ã È-ÆaÉ ¤ Ý q�y æ º Æ Ã È-ÆaÉ ¤ Ý q�y ÑÜÆ
T1Nfj�L1P Ã Ì È{ÆaÉ�Ñ¶Æ ¤ q�y Í
��SMb^I�c;X\N#SAT1Q�KML1I`_db`t L1[Rb^PZe�N�I�KMLAN#O�PRQCS1I�S1I�[Z[mN�soN;X^PmN#x1PZ[ZI Ã _^P/b^XYQosoNÃ È{ÆaÉ�Ñ Ã Þ æ ¤ q�y

º
I$KML1PZSATUP

Ç+È-ÆaÉ�Ñ�� Ã Þ æ ¤ q�y
º�� ¤ Ý q�y Ñ Ã Þ ¤ Ý q�y æ 9º

PZef]kQCS1I�SAT1Q�[mNfj�QCSATUPZO�PZQ;S1I�PZS1PRO�PZN;[RI

Ç+È 9 É�Ñ Ã Þ ¤ Ý/Þ�æ 9º Ñ º u Ã Þ Ñ ¹ ¤º
_^P/X^Pmj�N~soN�[ZNfj�QC_abYN#SMbYI Ã Þ I�KML1PZSATUP4[ZN�_^Q;[ZL1O�PZQ;SAI :�Xh�é1ikj3ì-î5ð � I�X\j\|1PmN#efQ�[ZNf_^Q;[ZL1O�PZQ;S1I�cCI�S1I�XYN;[RI�TUI�[Z[ut I`KCLkN#O�PZQ;SAI

ÇWÌ³È-ÆaÉxw Ç3È{ÆaÉÆ ÑÜÆd×#Í
��SMb^I�c;X\N#SAT1Q�[ut I`KMLAN#O�PRQCS1I>QCefQ;c;I�S1I�N�j�QCX^XYPm_a]�Q;SAT1I�SMb^I

ÇWÌ-È-ÆaÉxw Ç3È{ÆaÉÆ ÑèÒ§uãÇ3È{ÆaÉ�Ñ Ã Æ
ICy1_aL1]A]kQCS1I�SAT1Q Ã z{L1SAO�PZQ;S1I
TUP4Æ�I$_^QC_ab^PRb^L1I�SATUQfS1I�[Z[ut I`KCLkN#O�PZQ;SAI�T1PJ]AN#X^b^I�S1O�NÃ Ì È-ÆaÉ�Æ4æ Ã È{ÆaÉxw Ã È{ÆaÉdÆ

Æ Ñ¶Æ ×
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H5N�_^Q;[ZL1O�PRQCS1I>cCI�S1I�XYN;[RI�gI$KML1PZSATUP

Ç3È{ÆaÉ�Ñ Ã Þ ÆJæhÆ � � º Í
} s;QC[¦bYI;y5]kI�X$e�I�O�O�Q�T1P�L1SAN�_^QC_ab^PRb^L1O�PRQCS1I�TUI�[Z[RIfsoN#XYPmN#x1PZ[RPuyJL1SkN�I�KMLAN#O�PRQCS1IfTUP¦VWI�XYI�SAO�PmN#[ZI
S1QCS�[ZPZS1I�N;X^I$_^P/]1L5gQ�XYPZTULAX^XYI�NCT LASANfI�KMLAN;O�PZQ;S1I�[RPZS1I`N#XYI :
�Xh�é1ikj3ì-î5" é?>	@A�1í;ì³îkë+é B+ì1��é��oë5î'@�E+E-ì : �8P�TUPmj�I�TUP6��I�X^SAQ;L1[Z[RP3L1S4t I`KCLkN#O�PZQ;SAIfT1P¦VWI�XYI�SU�
O�PZN;[RI$TUI�[/]1X^PZefQ�Q;X\TUPZS1I�T1I�[/bYPR]�Q

ÇWÌ³È-ÆaÉ�Ñ ä È-ÆaÉ�Ç3È{ÆaÉ4æ�çoÈ{ÆaÉdÇ��4È{ÆaÉÈ º ÒCÉ
j�Q;S ä È{ÆaÉ�Ë�çoÈ{ÆaÉ�z{L1S1O�PRQCS1P/j�QCSCbYPRS8L1I�S1I�[R[ut PZSMb^I�X^soN#[Z[ZQ Ç Ã ËgmIÄ4TUP/	ÕI`T 3 S8L1efI�XYQ�X^I`N#[ZI>TUPZs;I�XY_^Q
T1N�Ò!I�T1N 9;: H5N¡z{L1SAO�PZQ;S1I�Û3È{Æ�Ë^ÇWÉ�Ñ ä È{ÆaÉdÇ+È-ÆaÉ�æ çoÈ-ÆaÉ�Ç � È{ÆaÉ gI�j�QCSCbYPRS8LAN!I�[ZQUj�N;[RefI�SMbYI
[ZPR]k_^j\|1PRb^O�PZN;SAN�]kI�X�j�L1P�PZ[�b^I�Q;XYI�e�N�TUP�I`_aPm_ab^I�SAO�N�I�TnL1SAPZj�P¦bogN¡N;_Y_aPmj�LAXYN�[³t I�_^Pm_dbYI�S1O`N�TUP�L1SkN
_^Q;[ZL1O�PZQ;SAI�[RQUj�N#[ZI :h� I�X 3 � Ò!LASAN!_^Q;[ZL1O�PZQ;SAI!gI�[ZN�_aQC[RL1O�PRQCS1I S8L1[Z[mN1y3b^X\N;_Yj�LAXYN;SATUQ�b\N#[ZI
_^Q;[ZL1O�PZQ;SAI�_^PJ]1L5gQ�TUPZs8PZT1I�XYI�N;elx�QfPJefI�elxAX^PJTUI�[R[ut I�KMLAN#O�PRQCS1I�]kI�X�Ç � _^PJ|AN

Ç Ì È-ÆaÉ
Ç � È{ÆaÉ Ñ ä È-ÆaÉ�Ç Þ\Ý	� È-ÆaÉ4æÙç#È{ÆaÉÈ ºU9 É

]�QC_ab^Qo��È{ÆaÉ�Ñ Ç Þ�Ý�� È-ÆaÉ _aP4|AN�MÌ³È-ÆaÉ�Ñ mmCÆ Ç/Þ�Ý��4È{ÆaÉ�Ñ È 9 w 3 É Ç Ì È{ÆaÉÇ � È{ÆaÉ
I`T¡PZS¡bYN;[3e�QUTUQ�[ut I`KCLkN#O�PZQ;SAI�TUPRV�I�X^I�S1O�PmN#[ZI�È ºU9 É©_^P+b^X\N;_az{Q;XYefN�S1I�[Z[³t I�KMLAN;O�PZQ;S1I�[RPZS1I`N#XYIlPZS��È{ÆaÉ �MÌ³È-ÆaÉ�Ñ È 9 w 3 É ä È{ÆaÉ9�kÈ-ÆaÉ5æèÈ 9 w 3 É^çoÈ{ÆaÉÈ º;º É��Pm_^Q;[RbYNØ[³t I�KMLAN;O�PZQ;S1I�[ZPRSAI�N#XYI�È ºCº É�_^P©]�Q;XYX~gN�Ç+È-ÆaÉ�Ñ�� Þ�e�ÎEÞ\Ý	�;Ð È-ÆaÉ :ö� I�bYI�XYefPRS1PmN#efQky¯]�I�X
I`_aI�e�]APRQkyU[RI$_^Q;[ZL1O�PZQ;S1PJT1I�[Z[³t I�KMLAN;O�PZQ;S1I$TUP��¯I�X^S1QCL1[Z[RP

È 9 wØÆ × É�Ç Ì È-ÆaÉxw�Æ�Ç3È{ÆaÉ�wØÆ�Ç × È{ÆaÉ�Ñ¶Ò1Í
� I�X¯Æ��Ñ�� 9 y8[³t I�KMLAN;O�PZQ;S1IfgI�I`KCLAPRsoN#[ZI�SMbYI�N

Ç Ì È-ÆaÉ�Ñ Æ
9 wØÆ × Ç3È{ÆaÉJæ Æ

9 wØÆ × Ç × È{ÆaÉ
j\|1I�|AN�_^Q;[ZL1O�PZQ;S1I�Ç�Ñ¸Ò�SAI�c;[ZP�PZSCbYI�XYsoN#[Z[RP3PZSnj�L1P�[mN�z{L1SAO�PZQ;S1I�Æ � 9 wØÆ × gIfj�Q;SMbYPRS8LAN :�� I�X
Çk�ÑèÒf]�QC_Y_aPmN#efQfTUPRs8PmTUI�XYI$[ut I`KCLkN#O�PZQ;SAI�]�I�X©Ç × I
j�Q;S�[ZN�_^QC_ab^PRb^L1O�PRQCS1I���ÑÜÇ ÝJÞ y1I
KML1PZSATUP� Ì Ñ¢w�Ç Ì Ç Ý�× yA_^P/Q#babYPRI�S1I � Ì È{ÆaÉ�Ñ×w Æ

9 w�Æ × �kÈ-ÆaÉ�w Æ
9 wØÆ ×

��SMb^I�c;X\N#SAT1Q�KML1I`_db\N�I`KMLAN#O�PRQCS1I�_^PJQ;bab^PZI�SAI��È{ÆaÉ�Ñ Ã Ë ¡ 9 wØÆ × ¡	w 9
I$KML1PZSATUP

Ç3È{ÆaÉ�Ñ*� ÝJÞ È{ÆaÉ�Ñ 9Ã Ë ¡ 9 w�Æ × ¡�w 9
��S�wAcCL1XYN 9 Ò�gI�X^PZ]kQCXab\NobYQ�PZ[1cCXYN#wkj�Q$TUI�[R[mN$_aQC[RLAO�PZQ;S1I�TUI�[1]1XYQ;x1[ZI�e�N$TUP � N;LAj\|8«lj�QCSfÇ+È³ÒCÉ�Ñ
9 y1T1Nfj�L1P Ã Ñ ºU:°©SJt N;[¦bYXYNnI`KMLAN#O�PRQCS1I¡j\|1I�]�Q#b^XYI�xAxkI¡I`_^_^I�XYI�XYPZj�Q;SATUQ;bab\NhN;TqL1SANhI`KMLAN#O�PRQCS1I�[RPZS1I`N#XYIØgI



Þ é 9":<;>=�?A@CB

−0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8
0

5

10

15

20
u

−0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8
0

0.5

1
z

D�E�F�GSH JLK��IM)NPO-Q3G/R�E�O�T/V�^tV!Ú�G/T/R�E�O�T/V��2U�V�H�GST�V�NPV���U/E3O�ZSE V%Y	G1J7R�E3O-TSV�ZSE���V�H�TSO-G/Q3Q3E�f
[ut I`KMLAN#O�PRQCS1I�T1P)��Pmj�j�N#b^P
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N;SAj�QCXYN�LASJt I`KMLAN#O�PRQCS1I�[ZPRSAI�N#XYI¯I�]�I�X Â ÍÜÒ©L1SJt I�KMLAN#O�PRQCS1I TUPI��I�X^SAQ;L1[Z[RP : ��Sfj�NC_aQ�j�QCSCbYXYN;X^PZQ
_^P5]AL5gQ�j�QC_ab^XYL1PRXYI$[ut PZSMb^I�cCXYN;[RIlc;I�SAI�X\N#[ZIlKMLAN#SAT1Q�_^P+j�Q;S1QM_^j�I$L1S!PZSMb^I�cCXYN;[RIl]AN#X^b^Pmj�QC[ZN;X^I : ��S
I�V�I�bab^PuyA_^PZNLè/È{ÆaÉ¯LAS�PZSMb^I�c;X\N#[ZI>]AN;XabYPZj�Q;[mN#XYI�T1I�[Z[³t I�KMLAN;O�PZQ;S1I$TUP���Pmj�j�NobYP³y1[mNf_aQM_dbYP¦bYL1O�PZQ;SAI

Ç3È{ÆaÉ�Ñ èWÈ-ÆaÉ4æ 9�kÈ-ÆaÉ
T4gN�QCX^PZc;PZS1I;yUTUQC]kQ�[ZI�Q;]1]�Q;X^b^LAS1I$_aI�e�]A[RPRwkj�N;O�PZQ;S1Puy1N#[Z[mN�_^I�cCL1I�SMbYI�I`KMLAN#O�PRQCS1I�[RPZS1I�N;X^I�CÌuÈ{ÆaÉ5æÜÈ º Þ5È-ÆaÉPè/È{ÆaÉ5æ mUÈ-ÆaÉaÉ4æÐÞ5È-ÆaÉ�ÑÜÒAË
j\|1In]1L+gQqI`_^_^I�XYInPRSMbYI�c;X\Nob\NöÈ³_aP$XYPmj�Q;X\TUP
j\|1In[mN�z{L1S1O�PZQ;SAIkèWÈ-ÆaÉ!gInS1Q#b\NCÉ : � I�X�I�_^I�ef]1PZQ
[ut I`KMLAN#O�PRQCS1I

Æd×�Ç�ÌuÈ{ÆaÉ�ÑÜÆd×�ÇW×;È-ÆaÉ4æ�Æ�Ç+È-ÆaÉxw ¹
|AN�j�QCefIf_^Q;[ZL1O�PRQCS1I�]kN#X^b^Pmj�Q;[mN#XYI§è/È-ÆaÉ>Ñ 9 � Æ�If[ZN�_^QC_ab^PRb^L1O�PRQCS1I�Ç+È-ÆaÉ�Ñ 9 � Æ5æ 9 � ��]kQCXab\N
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