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M$N�O8OPNRQTS=U�OWVYXWX8O�Z\[]OWXP^_XPU`XPV
acb;d(VAQTS`[`aRe_aRf�gh%VYi�NcjPXPklVY[=X4acb;mnSogKOW^pQYOmnSogKOW^pQYOIq`r sct u`VYv]jPU]N�jPgxwRwKy{z1|�|�}

dIS`Vnv]NROW^pQ;^p~KVAN+v�VAS`^_[�~�OWVAkl^��\Q�epN�O8OW^pQYN�e�y1a�j���a�S`jP�\�Ka�klklVYjPb�VYep~��=U]N�[=XP^��AN�X8^_aR[�y1^�O2XPS]NcX(��Vnk�N�g�~`V�XPVAjPkl^�[`VXPS`V�N�e_e�a���VA~x�=U]N�[=XP^��YVA~�OWX8NcXPVAO,acb;N�OWgKOWXPVYk�vogxiCVYjPb�a�j8k�^�[`f�N�Q�epN�O8OP^�QANce�Nc[�Nce�goOP^pOIacb�XPS`V�kla�XP^�a�[�Nc[]~�X8S`VY[^_[]OP^pO�X8^_[`f�yoXPS]NcX4^_[�a�jT~KVYj�XPa�N��Ra�^p~�~KVAOWXPj8U]Q�XP^���V�^_[=XPVAjWb�VAjPVA[]Q�VRyoXPS`VAjPV�Ncj8V�V��`N�Q�XPe�g�Nc[�^_[=XPVAf�jTNceC[oU`k�vCVYj4a�b(~KV��j8a�fRe_^�V���N��RVYe�VY[`f�XPS]O4N�jPaRU`[]~xXPS`V�a�j8v`^�X,aRj,a�[]V
i�VAjP^�aK~�a�b?XPS`V�QYe�NROPOP^pQYNce{kla�XP^�a�[�rIM�N�X8S`VYk�N�X8^�QANce�e_gRy]^_bn��^pOXPS`V�Q�aoa�jT~K^�[]N�X8V�acb;X8S`V�i]N�jWX8^�QYe_V���U]OPU]Nce�e�g��4j8^_XWXPVA[F�W���x^_[�X8S`j8VYV&~`^_klVY[�OW^�a�[]O+a�j��W���x^_[�a�[`V��,Nc[�~l� N�O+^�XTOk�aRklVY[=XPU`k�yKX8S`VY[ ¡ ¢¤£/¥ �¦ ¢¤£ ¥ �§�¨ � ¢ z§ £ � ¥ �a�j1y ¡ § ¢ £ � ¥ �o© ¡ ¢ z�©TwK©YªAªYª �Wz1�«,acX8VxX8S]N�X�XPS]^�O�^pO�N�[¬Nci]i`jPa��K^�k�N�XPV�Nc[]~­[`acX�Nc[®V��`N�Q�X�Q�aR[]~K^_XP^�a�[®v�V1QYNcU�OWV�v=g¯e�aoa�°o^�[`f NcXlQYe�NROPOP^�QANceXPjTN�±�VAQ�XPaRjP^�VAO���V�N�jPV�^�f�[`aRjP^�[`f�k�Nc[ogx~KVYX8Nc^�epOIacb�XPS`V
�IN���V%b�U`[]Q�XP^�a�[�r
² ³�´?µ�¶Z\[�N�[�N�XPaRk���V
S]N��RV�Nl[oU]QYe_VAU]O4�4^_XPS�k�N�O8O+·¸Nc[]~�QTS�Ncj8f�V�¹?º¼»{½��4^_XPS$Nc[�aRjPv`^_XP^�[`f�VAe_V1Q*XPj8a�[�a�b�k�N�O8O¾ Nc[]~�QTS]N�jPfRV&¿,½=rÀ;ÁWÀ ÂÄÃ�Å;ÆoÆoÇWÈ�Å;Ã&ÉËÊ+Å;Ã\Ì,ÆoÇWÆd2a6iCVYjPb�a�j8k/XPS`V$QYe�NROPOP^pQYNce4N�[]Nce�gKOW^pO���V��4^�e_e4j8VAOWXPj8^�Q�X�a�U`jTOWVAe_�RVAO&S`VYj8V�XPa­QYa�[]OP^�~`VYj8^_[`f6Q�^�jTQ�U`epNcjla�j8v`^_X8O�acbj8NR~K^_U�OI��N�[]~��4^_e�e2QYN�e_e�XPS`V
kla�klVA[RX8U`kÍacb�XPS`V
VAe_V1Q*XPj8a�[�NcvCa�U`X,^�XTO,a�j8v`^_X;�2rnÎÄV�e�VAN���V�X8S`V�Q�VA[RX8j8N�e�QTS]Ncj8f�VNc[Ï�WV�Ð�VAQ�XP^���V1��QTS�Ncj8f�V%XPa�Nce�e_a��Ñb�a�j��8OWS`^�VYep~K^�[`fR�&acb�XPS]V
[=U�Q�e�VYU]OI^�[�XPS`V�QAN�OPV�a�b(k�Nc[og=�¼VYe�VAQ*X8jPaR[�NcXPa�k�OArdIS`V�Ò]jTO�X�O�XTNcf�V�^�[6XPS]V�Q�epN�O8OP^�QANcenNc[�Nce�goOP^pO
^�O�XPa$j8VYi]e�NRQ�VlXPS]V�Q�aR[]Q�VAjWX8VA~ÄklacX8^_aR[¯acbIXPS`V�[oU]Q�e�VYU]O&Nc[]~VYe�VAQ*X8jPaR[��4^�X8S�XPS`V�kla�XP^�a�[�acb?X8S`VY^�j,j8VYepN�XP^���V�QYaoa�jT~K^_[�N�XPV���XPS`V&��VAQ�XPaRjIb�jPaRk�XPS]V�[oU]Q�e�VYU�OIXPa�X8S`V�VAe_V1Q*XPj8a�[C�*y�4S`^�QTS�X8S`VY[�kla���V1O�NRO�XPS`aRU`f�S�^_X,S]N�~�Nc[�V�Ð�VAQ�XP^���V
k�N�O8O
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«,acX8V+X8S]N�XIX8S`V�V�Ð�VAQ*X8^_�RV�klNROPO�^pO���VYj8g�Q�e�aROPV,X8a�XPS`V�k�N�O8O�acb�X8S`V�VYe�VAQ*X8jPaR[ �Öv�V1QYNcU�OWV ¾Í× ·
��y`N�v�N�OP^�QjPVYØ]VAQ�XP^�a�[¯acbIX8S`V�bÖNRQ*X�X8S]N�X&XPS`V�[=U�Q�e�VYU]OAy?v�VA^_[`f OWa$k�NROPOP^_�RV�y�S]NcjT~Ke�g kla��RVAO�N�[]~ÄXPS`V�klacXP^�a�[¯^pO�N�e_kla=O�XVY[=XP^�jPVAe_g�~`U`V�XPa�XPS]V�VAe_V1Q*X8jPaR[�r�Ù��[`a��FvCVAQYa�klVAO�X8S`V
~K^pO�XTNc[]QYV�vCV�X���VYVA[xX8S`V�VYe�VAQ�XPj8a�[�Nc[]~�XPS`V
[oU]QYe_VAU]O4Nc[]~��Ú Ó%ÛÙ�&^�O�X8S`V
kla�klVY[=XPU]kÜacb�XPS]V
jPVAe�NcXP^���V�Q�aoa�jT~K^�[]N�X8V�r«,V��oX,��V
v]NcepNc[�Q�V�XPS`V�QYVY[=XPj8^�i�VYX8Nce(N�QYQYVYe�VYjTN�X8^_aR[�Nc[�~xX8S`V�Q�VA[=XPjTNce�b�a�jTQ�V��Ö[`acX8V�XPS`V
U�OWV
a�b(X8S`V
V�Ð�VAQ�XP^���VklNROPO Ó XPS]jPaRU`f�S`aRUKXT��y ��ÝÓ � ¢ ¹?º¼»�½1Ý� Ý ª�Ö«,a�XPV�X8S]N�X4X8S`^�O,^�OIU]OPU]N�e_e�g��4j8^�XPXPVY[ËÞ�ß*àá ¢Ñâ ���4S`^pQTS�fR^_�RVAOIaRU`j�Ò]j8OWX,j8VYepN�XP^�a�[��ÝÓ ¢ ¹ º¼» ½�Ý� �ãw���4S`^�QTS�k�N�g�vCV
U]OWV1~�XPalVYe�^_kl^�[]N�X8V4��^_[�N�[=g�VY�Ki`jPV1OPOP^�a�[x^�[�XPVAjPk�O4a�b(�oy� ¢åä ¹;º¼»C½ Ý Ó ¨ � ��æR�Î V
k�N�g�U]OPV�XPS`^pOIX8alÒ][]~�^_klklVA~`^�NcXPVYe�g�X8S`V�i�VAjP^�aK~�acb�XPS`V
klacX8^_aR[�^�[�XPVAjPk�OIacb�XPS]V
a�j8v`^�XTNce{~K^pO�XTNc[]QYVç ¢ w�è{�é ¢ wcè{�� ¨ Ó ¢ w�è Ó �� ¢ w�ènê Ó¹ º¼» ½ Ý �{ëà �Öt=��4S`^�QTS���V�°�VYVAixb�aRjIb�UKXPU]jPV
j8V�b�VAjPVA[]Q�VRrdIS`Vle�NRO�X
O�XTNcfRV�a�bìX8S`V�Q�epN�O8OW^pQYN�e?N�[]Nce�gKOW^pO�^�O�X8a�QYa�[]OP^p~KVYj�X8S`VlVY[`VAjPfRg�acbìX8S`V�OWgKOWXPVAk�rlÎÄVlS]N���V�v�a�XPS°=^�[`VYXP^pQ
Nc[]~�i�a�XPVA[RX8^�N�e�VY[]VYj8f�^�VAO í ¢ ç Ô®î ¢ ��Ýw Ó ¿ ¹ º¼» ½�Ý� �ãï��«,acX8V�XPS]NcX�b�j8a�kð��w��%��V&S�N���VlN�OPiCVAQ�^pNce;QAN�OPV&a�bìXPS]VlXPS`Vlñ+^�j8^�N�e(X8S`VYaRjPVAk"b�a�j�aRjPv`^_X8N�e?k�a�XP^�a�[¯w�ç ¢ ¿ îNc[]~�OWal��V
k�N�g�VYe�^_kl^�[]N�X8VI��b�jPaRkò��ïR�INc[]~xÒ][]~�XPS]V
VY[`VAjPfRg�^_[�XPVAjPk�O4a�b2X8S`V
a�j8v`^_X8Nce�~`^�OWX8N�[]Q�V
Nce�a�[]V�yí ¢ ç Ô®î ¢"ó ¿ î w%ô Ô®î ¢ Ô zw î ¢ ¿ zw ¹?º¼»C½�Ý� ª ��}R�
w



À;Á�õ ö­÷+Å;Êìø`ÇWù{Å(ø`ÇWúìÊÎË^�X8S$XPS]V&Q�epN�O8OP^�QANce2N�[]Nce�gKOW^pO+QYa�kli`e�V�XPVRy���V�[]a��¤iCVYjPb�a�j8k�XPS`V��RU�Nc[=XP^��ANcXP^�a�[�i`j8aKQ�VA~`U`jPVRr,Z\[�X8S`^�O�QYNROWV���VS]N���V�b�a�U][]~6Nce�en�RU�Nc[=XP^_XP^�VAO�^�[ÄXPVYj8k�O
acb�XPS]V�Q�epN�O8OW^pQYN�e�aRjPv]^�XTNcen~K^pO�XTNc[]QYVl��N�[]~6OWa�Nce�e?XPS�N�X�j8VYk�Nc^�[]O�^pO�XPaÒ][]~xXPS`V
Nce�e�a���V1~x�=U]Nc[=X8^_�AVA~���N�e_U`V1OIacb2�orìdIS]V�QYa�[]~`^�X8^_aR[ ��z���f�^���VAOAyov�V1QYN�U]OWV%XPS]V�klaRk�VA[=XPU`k�^pO4Q�aR[]OWX8Nc[=XNcj8a�U`[]~�Nc[�a�j8v`^_XAy ¡ § ¢û£ � ¥ � ¢ � £ ¥ � ¢ wcè{�T���U`XIvCVAQANcU]OPV�b�j8a�kò��æR��� ¢ ä ¹?º¼»{½ Ý Ó ¨ �KyK��V
k�N�g�VYe�^�k�^�[]NcXPVI�$Nc[]~�OPa�e���V�b�a�j4�oy¡ § ¢ w�è{�T� ¢ w�è{� ä ¹ º¼» ½ Ý Ó ¨ �¡?ü§ ¢ ä ¹;º¼»�½ Ý Ó ��1ý ¢ ¡ Ý ü§ Ý¹?º¼» Ó ½ Ý �¼þc��4S`VYj8Vl��VlS]N��RV&fR^_�RVY[���N�OWU`v�OPQYjP^�iKX ¡ ^�[]~K^pQYNcXP^�[`f�^�XTO���N�e_U]V�^�[ÄXPS`V ¡�ÿ�� �=U]Nc[=X8U`kòOWX8N�X8V�r�«,a�� XPS]NcX���VS]N���V%XPS`V�N�e_e�a���VA~�j8NR~K^_^ãyK��V�N�e�OPa�S]N���V�XPS]V�Nce�e_a���VA~xVY[`VAjPfR^_V1Oìb�j8a�k �Ö}=�*yí ý ¢ ¿ zw ¹ º¼» ½1Ý� ý ¢ ¿ zw ¹+Ýº¼» Ó ½��ü§ Ý z¡ Ý © ¡ ¢ zR©8wK©AªYªAª ��qR��ÖqR��^pO4acb X8VY[�NcepOPa&�4j8^�XPXPVA[�NROí ý ¢ ¿%¹ Ýº¼» ó ¾ ½��ü§ Ý ô Ó¾ z¡ Ýí ý ¢ ¿%¹ Ýº¼»���� ó ·· Ô¯¾ ô �
	 z¡ Ý�� ¿%¹ Ýº¼»�
 z¡ Ý ¡ ¢ z�©8w`©YªAªYª ��|R��4S`VYj8V�XPS`V�OPi�V1Q�^pNce�QYa�k�v]^_[]NcXP^�a�[�acb;Q�aR[]O�XTNc[=X8O
 Ú zw ¾ ½��ü§ Ý � z1æ`ª }l½ î^�O4fR^_�RVY[�N�OPiCVAQ�^pNce2[]NcklV�yoX8S`V��4gK~KvCVYj8f]rdIS`V����������������
acb;OWX8N�X8VAOIk�N�g�vCV
i`e�acXWX8VA~�a�[�Nc[�VY[]VYj8f�g=�ãe�VY�RVYe{~K^pNcfRj8N�k�N�OI^�[�u�^�f�U`j8Vlz�r wKr«,acX8V�XPS]NcX�X8S`V4OWi�N�Q�^�[`f=O�~`VAQ�j8VANROWVIN�O�^�[KÒ][`^_XPVAe_g&k�Nc[og�O�XTN�X8VAO ¡ ¢ zR©Y©YªAªYª �Fy�NRQYQ�U]k�U`epN�X8V�vCVYe�a�� í ¢ s`rÀ;Á"! Â ú$#�#�%(Æ'&
ú�Ê)(*%(Ê+È�%,+-#�ÇWÊ+È{Ç.&%Ã.%Z¼bì��V&S]N�~�[`acX
Nc[ N�XPaRk�yCv]UKX�N�[�aRjPv`^_XP^�[`fxQTS�Ncj8f�VA~�k�NRQ�j8aRO8Q�a�i]^�Q�OPgKO�X8VYk�y���V�°o[`a��¤b�jPaRk Q�epN�O8OW^pQYN�e2VAe_V1Q*�XPj8a�k�NcfR[`V�X8^�OPk"XPS�N�X
XPS]VxOWgKOWXPVAkò��a�U`ep~�jTN�~`^�NcXPV�VYe�VAQ�XPj8a�k�NcfR[`V�X8^�Q&VY[]VYj8f�g�NcX�N�b�jPV1�RU]VY[]QYg�f�^���VA[ vog a�[`V~K^_�o^p~KVA~�vog�X8S`V
i�VAjP^�aK~�acb2X8S`V
klacX8^_aR[ /10�2 ¢ zç 0�2 ¢ zwcè 3 ¹;º¼»C½ ÝÓ � � ëà ��z1sR��4S`VYj8V���V�S]N��RV�U�OWV1~ �Öt=��XPalÒ�[]~�XPS`V
iCVYj8^_aK~�^_[�X8VYj8klOIa�b��or4 [6XPS`V�a�XPS`VAj�S]N�[]~{y?^�[¯a�U`j��RU�Nc[=XPU`k i`^pQ*X8U`jPVRy�XPS`VxOPgKO�X8VYk VYkl^_X8O&i`S`acX8a�[]O�acb4VY[`VAjPfRg § / ¢ í ý�¿í ý �
	 Ú65 í �4S`VY[¯k�Nc°o^�[`f�X8j8N�[]OW^_XP^�a�[�O í ý87 í ý �
	 v�VYX���VAVY[¯[`VA^_fRSov�aRjP^�[`f�VY[]VYj8f�g�e�VY�RVYepO�NcX&OWi�N�Q�^�[`f5 í rZ\[lXPS`V+QYe�NROPOP^pQYNce]e_^�kl^�X%� ü§ 7/s=�*yR��V,VY�Ki�V1Q*XnX8S`VAOPV4X���a
i`^�Q�XPU`j8VAOnXPa�QYa�j8jPV1OWiCa�[�~&OPa�XPS]NcXìX8S`V4b�j8VA�=U`VY[�Q�^�VAOV��Ki�V1Q*X8VA~Ï^_[ÏvCacXPSÏX8S`V$Q�epN�O8OW^pQYN�e4Nc[]~®VA�=U]NcXP^�a�[¬i]^�Q�XPU`j8VAO�N�f�j8VYV�r dIS`^pOlf�^���V1O&U�O�N �RVYj8g�f�VA[`VYjTNce j8VAOPU`e_XAyjPVAe�NcXP^�[`f�XPS`V�OWi�N�Q�^�[`f
^�[lXPS`V%�RU�Nc[=XPU`k VY[]VYj8f�g&OPiCVAQ*X8jPU]k95 í y=XPa�XPS`V+QYe�NROPOP^pQYNce]i�VAjP^�aK~lacb�XPS`V+k�a�XP^�a�[�ç 0�2 y5 í ¢ § /1:.;=< ý=> 7 § / 0�2 ¢ §ç 0�25 í 7 §ç 0�2 ��zRz1�
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dIS`^�OIj8VAOPU`e_X,^�O+OWalf�VA[`VYjTNce{vCVAQANcU]OPV���V�QANc[�^_k�N�f�^�[`V
i`epN�Q�^�[`f�N�OPklN�e_e�X8VAOWX%QTS]N�jPfRV%aR[�N�[=g�OWgKOWXPVAk�r$?%OXPS`V�VY[`VAjPfRg�^�[]QYjPV1N�OPVAOIX8S`V�QYe�NROPOP^pQYNce(i�VAjP^�aK~�f�VYX8O%e�N�jPfRVYj+N�[]~�X8S`V&�=U]N�[RX8U`k OPi]N�QY^_[`f�5 í f�V�XTO+e�VAO8OAr�M�aRjPVi`jPV1Q�^pOWVAe_gRy ¡ ¢ ä ¹;º¼» Ó ½ Ý �ü§�oa�N�O ü§ 7 s]© ¡ 7@� Nc[�~xX8SoU]O5 í ¢ í ý ¿ í ý �A	 ¢ ¿%¹ Ýº¼» ó zw Ó ½��ü§ Ý ô ó z¡ Ý ¿ z� ¡ ¿Ïz1� Ý ô¢ ¿%¹ Ýº¼» ó zw Ó ½ �ü§ Ý ô � ¡ ¿Ïz1� Ý ¿ ¡ Ý¡ Ý � ¡ ¿®z�� Ý¢ ¹ Ýº¼» ó Ó ½��ü§ Ý ô zw w ¡ ¿Ïz¡ Ý � ¡ ¿®z�� Ý7 ¹ Ýº¼» ó Ó ½��ü§ Ý ô z¡AB
¢ ¹ Ýº¼» ó Ó ½ �ü§ Ý ôDC ü§ä ¹ º¼» Ó ½ Ý �
E

B
¢ ü§ 3 ¹;º¼»C½ ÝÓ � � ëà?,[]~{y]^_[�N�QAQ�aRj8~`N�[]Q�V%�4^�X8S¯��z�z��INc[]~�U]OP^_[]f��WzAs=����V�Ò][]~�X8S`^�O,^�O�X8S`V�OPN�klV�NRO§ç 0�2 ¢ § / 0�2 ¢ § zwcè 3 ¹;º¼»C½ ÝÓ � � ëàt
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V(x)=mw^2x^2/2

x ->
-x xooF G�H1¶JI-KMLONQPSR�¶ µUTVHXWOY6Z[W*H�KXKXP
´;µ\R],VYj8V�y`N�k�N�O8O ¾ kla���V1O�U][]~KVYjIX8S`V�^_[`Ø]U`VY[�Q�V
acb?NlQ�epN�O8OW^pQYN�e�b�aRj8QYV&¿ ¾�^ Ý��(rndIS`V�VY[`VAjPfRg�acb(XPS`V
OPgKO�X8VYk�^pOf�^���VY[�vog í ¢ ç Ô¬î ¢ �CÝw ¾ Ô zw ¾�^ Ý � Ý ��z�w���oVYV
u�^_fRU`j8V
w`rõIÁWÀ ÂÄÃ�Å;ÆoÆoÇWÈ�Å;Ã&ÉËÊ+Å;Ã\Ì,ÆoÇWÆdIS`V�O�XTNc[]~]NcjT~xQ�epN�O8OP^�QANce{Nc[]N�e_gKOP^�OIa�b2X8S`^�O+OWgKOWXPVYk�f�^���V1O�OP^�k�i]e_V
S]N�jPklaR[`^�Q%klacX8^_aR[A_�(��`W� ¢ �ba(QYaRO ^ ` ��z1æR��4S`VYj8V ^ ^pO�XPS`V�b�j8VA�=U`VA[]Q�g�acb(XPS`V�a=OPQY^_e�epN�XPaRj4N�OI^�[6�Wz1�IN�[]~x� a ^pO�XPS`V�N�k�i]e_^_XPU]~`V�acb(XPS`V
a=OPQY^_e�e�NcXP^�a�[]OAr;dIS`Vi�VAjP^�aK~�a�b2X8S`V
klacXP^�a�[�^�[6�Wz1wR��^�O�±�U]OWX+Q�aR[]OWX8Nc[=X ç 0�2 ¢ wcè^ ��zAt=�Nc[]~lOPa%b�j8a�k XPS`V,N�jPfRU`klVY[=X8O?^�[���z�r æR��yc��V�VY�Ki�V1Q*X;XPS]V+OWi�N�Q�^�[`f=O(^�[�XPS`V,�=U]N�[=XPU`k OWiCVAQ�XPj8U`kå^�[�XPS`V,QYe�NROPOP^�QANcee_^�kl^�X4X8a�NcepOWa�v�V�QYa�[]OWX8N�[=X 5 í 7 §ç 0�2 ¢ §C¨ ó wcè^ ô ¢ ü§ ^ ª ��z�ï��u(^�[]N�e_e�g�yoX8S`V
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