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�� >hfZ gZ dmog_ fu fh`_f gZ[ex^Zlv lZd gZau\Z_fh_ ]Zr_gb_kh^u mdkmkghc dbkehlhc�MjZ\g_gb_ j_Zdpbb�1D+&2� � &+�&22+  &+�&221D � &2�n � +�2beb ]hj_gb_ ijbjh^gh]h ]ZaZ�MjZ\g_gb_ j_Zdpbb� &+� � �2�  &2� � �+�2�� <k_ obfbq_kdb_ we_f_glu kbkl_fZlbabjh\Zgu b ij_^klZ\e_gu\ i_jbh^bq_kdhc kbkl_f_ >�B�F_g^_e__\Z� GZ ^Zgguc fhf_gl �_kebihkfhlj_lv nZjaZp mq_[gbdZ� hldjulh ��� obfbq_kdbo we_f_glh\��� Qbkeh obfbq_kdbo \_s_kl\ bkqbkey_lky fbeebhgZfb��� Qbkeh obfbq_kdbo j_Zdpbc hq_gv \_ebdh� b bo lhqgh_ dhebq_�kl\h gZa\Zlv ljm^gh��� Ijbf_jhf hq_gv f_^e_gghc obfbq_kdhc j_Zdpbb fh`_l kem�`blv dhjjhaby `_e_aZ��)H � �2� � �+�2  ��)H�2� � �+�2��� Ijbf_jhf hq_gv [ukljhc obfbq_kdhc j_Zdpbb fh`_l kem`blvj_Zdpby f_`^m \h^hjh^hf b dbkehjh^hf� dhlhjZy khijh\h`^Z_lkykbeh\uf \aju\hf b \u^_e_gb_f [hevrh]h dhebq_kl\Z l_ieZ��G� � H�  �G�H�� Ijbf_jhf obfbq_kdhc j_Zdpbb� kdhjhklv dhlhjhc fh`gh [u�eh [u wdki_jbf_glZevgh baf_jblv� y\ey_lky j_Zdpby kheyghc dbkeh�lu k dZj[hgZlhf gZljby�1D�&2� � �+&O  �1D&O � +�2 � &2�n< oh^_ j_Zdpbb \u^_ey_lky m]e_dbkeuc ]Za� dhlhjuc fu ijhimk�dZ_f q_j_a jZkl\hj ]b^jhdkb^Z dZevpby�&D�2+�� � &2�  &D&2�p � +�2Ih dhebq_kl\m \uiZ\r_]h hkZ^dZ �KZKH�� fh`gh hp_gblv kdh�jhklv j_Zdpbb�?keb `_ m]e_dbkeh]h ]ZaZ [m^_l hq_gv fgh]h� lh j_Zdpby ihc^_l^Zevr_� KZKH� � KH� � G�H  KZ�GKH���
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Fu [m^_f gZ[ex^Zlv jZkl\hj_gb_ �bkq_agh\_gb_� hkZ^dZ dZj[h�gZlZ dZevpby� qlh lZd`_ fh`gh [m^_l hibkZlv fZl_fZlbq_kdb b hp_�gblv kdhjhklv obfbq_kdhc j_Zdpbb��� Wdahl_jfbq_kdb_ j_Zdpbb ² j_Zdpbb� dhlhju_ b^ml k \u^_e_�gb_f l_ieZ�Z� =hj_gb_ ]ZaZ� KG� � �H�  KH�n � �G�H�[� =hj_gb_ m]e_jh^Z� K � H�  KH�n�� Wg^hl_jfbq_kdb_ j_Zdpbb ² j_Zdpbb� dhlhju_ b^ml k ih]eh�s_gb_f l_ieZ�Yjdbf ijbf_jhf wg^hl_jfbq_kdhc j_Zdpbb fh`_l kem`blv jZa�eh`_gb_ dZdhc�gb[m^v kheb� GZijbf_j� jZaeh`_gb_ ]b^jhdZj[hgZlZgZljby� �1D+&2� 1D�&2� � &2�n � +�2beb i_jfZg]ZgZlZ dZeby��.0Q2� 0Q2� � .�0Q2� � 2�nK ih]ehs_gb_f l_ieZ �wg^hl_jfbq_kdb� fh]ml jZkl\hjylvky g_�dhlhju_ kheb \ \h^_� gZijbf_j� gbljZl dZeby ² .12�� �Wlh fh`ghe_]dh h[gZjm`blv� l�d� ijb jZkl\hj_gbb ^Zgghc kheb \ \h^_ ijh[bj�dZ klZgh\blky oheh^ghc����� AZ]heh\db lZ[ebpu \aylv \ mq_[gbd_ �klj� �� lZ[e� �����
� Obfbq_kdb_nhjfmeukf_rb\Z_fuo\_s_kl\

H[jZam_lkykf_kv
H[jZam_lkyjZkl\hj Ijhbkoh^bl obfbq_kdZyj_Zdpby ih mjZ\g_gbx

� 1D� +�2 � �1D � �+�2 �1D2+ � +�n� 6L2�� +�2 �� 1D&O� +�2 � 1D&O 1D� � &O±� &�+�2+� ,� �� &�+�2+� +�2 �� &D&2�� +�2 �� &D&2�� +&O � &D&2� � �+&O &D&O� � +�2 � &2�n� +&O� +�2 �� =Q� &X ��� =Q� +�62� � =Q � +�62� =Q62� � +�n��� G�H� <Ze_glghklv \h^hjh^Z \ \h^_² ,�\Ze_glghklv dbkehjh^Z \ \h^_² ,,�
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��� Z \ G�H�G�  ���������������� ���2�0U��+�0U ��+�0U  |  �� � �� �
Z \ G�H�H�  ����������������� ���2�0U��+�0U �2�0U  |  �� ��
��� �G� � H�  �G�HQ�G��  fhev������+�0U �+�P

��   
Q�H��  fhev�����������2�0U �2�P

��   Ih mjZ\g_gbx j_Zdpbb \b^gh� qlh ^ey j_Zdpbb [ fhev H� ihlj_�[m_lky �o fhev G��L�d� dbkehjh^ gZoh^blky \ g_^hklZld_� lh [m^_f kqblZlv ih db�kehjh^m�Lh]^Z Q�G��  � � Q�H��  ������� � �  ������ fhev \h^hjh^Z mqZ�kl\h\Zeh \ j_Zdpbb�Ihemqbehkv� '�G�2�  Q�+��  ������ fhev \h^u�Lh]^Z \ j_Zdpbhgghf khkm^_ hklZehkv�Q�G�H�  ������ fhev�P�+�2�  0U�+�2� � Q�G�2�  �� � ������  ����� ]�Q�H��  �� P�2��  �Q�G��  ��� ± ������  ������ fhev�P�+��  0U�+�� Q�G��  ������ � �  ����� ]Hl\_l� P�+�2�  ����� ]� P�+��  ����� ]���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_����Zlhf qbkeh we_dljhgh\ qbkeh \Ze_glguo we_dljhgh\+ � �+H � �/L � �& � �1 � �2 � �) � �1H �� �
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Zlhf qbkeh we_dljhgh\ qbkeh \Ze_glguo we_dljhgh\1D �� �$O �� �6 �� �&O �� �. �� �&D �� �5E �� �%U �� �&V �� �, �� ���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� < Zlhf_ dZeby bf__lky �� we_dljhgh\� dhlhju_ aZgbfZxl ��hj[blZe_c���� < Zlhf_ oehjZ bf__lky �� we_dljhgh\� dhlhju_ aZgbfZxl �hj[blZe_c����
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AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� DjbklZeebq_kdZy j_r_ldZ ² wlh i_jbh^bq_kdb ih\lhjyxsZy�ky \ ijhkljZgkl\_ kljmdlmjZ��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� ;he__ Zdlb\guf \_s_kl\hf y\ey_lky hahg� lZd dZd ijb ^bkkh�pbZpbb hg ^Z_l qZklbpm H�� dhlhjZy y\ey_lky hq_gv kbevguf hdbk�ebl_e_f� H�  H� � H��� DjbklZeebq_kdb_ \_s_kl\Z� &X� &V&O��� &2�� 1� ² \_s_kl\Z k fhe_dmeyjghc djbklZeebq_kdhc j_r_l�dhc��� )H� 6L2� ² \_s_kl\Z k Zlhfghc djbklZeebq_kdhc j_r_ldhc���� 1D&O� /L+ ²\_s_kl\Z k bhgghc djbklZeebq_kdhc j_r_ldhc�AZ^Zqb d � ������� L_fi_jZlmjZ ieZ\e_gby fhe_dmeyjguo \_s_kl\ ih\urZ_lky kjhklhf fhe_dmeyjghc fZkku��� Hl\_l kfhljbl_ \ mq_[gbd_���0U�+&O�  ����0U�+%U�  ��0U�+,�  ���L�d� 0U�+&O� � 0U�+%U� � 0U�+,�� ke_^h\Zl_evgh� l_fi_jZlmjZieZ\e_gby Lie �+&O� � 7ie �+%U� � 7ie �+,��
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�� =jZnbdb aZ\bkbfhklb l_fi_jZlmj dbi_gby b ieZ\e_gby m]e_�\h^hjh^h\ hl fhe_dmeyjghc fZkku fh`gh ihkljhblv [he__ lhqgh�Bkihevamy ^Zggu_ lZ[ebpu ���� mq_[gbdZ� fu ij_^eZ]Z_f ijbf_j�guc ]jZnbd aZ\bkbfhklb����
���
���
���
���

�
��� � � � �

W

0U �&Q+�Q���
�

�

�� aZ\bkbfhklv l_fi_jZlmju dbi_gby hl fhe_dmeyjghc fZkku�� aZ\bkbfhklv l_fi_jZlmju ieZ\e_gby hl fhe_dmeyjghc fZkkuIjb dhfgZlghc l_fi_jZlmj_�=Zau Q  �������@b^dhklb � d Q d ��L\_j^u_ l_eZ �� d Q�� KhklZ\ iZjZnbgZ dhe_[e_lky hl K��G�� ^h K��G��� ke_^h\Zl_ev�gh� l_fi_jZlmjZ ieZ\e_gby hij_^_ey_lky�Lie�K��G��� d Lie�iZjZnbg� d Lie�K��G������K d Lie�iZjZnbg� d ���K�� Z� 0U�&2�  �� � ��  ��0U�&2��  �� � ��  ��L�d� 0U�&2�� ! 0U�&2�� ke_^h\Zl_evgh� KH [m^_l dbi_lv ijb [h�e__ gbadhc l_fi_jZlmj_�[� 0U�62��  �� � ��  ��0U�62��  �� � ��  ��L�d� 0U�62�� ! 0U�62��� ke_^h\Zl_evgh� 6H� [m^_l dbi_lv ijb [h�e__ gbadhc l_fi_jZlmj_�AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_�
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�� Hl\_l kfhljbl_ \ mq_[gbd_��� < Zlhf_ gZljby � aZiheg_gguo Zlhfguo hj[blZe_c� h^gZ badhlhjuo \Ze_glgZy ��V ± \Ze_glgZy���� < fhe_dme_ 1D� �� aZiheg_gguo fhe_dmeyjguo hj[blZe_c�FH���� P�1D�  �� f]  ����� ]Q�1D�  fhev�����������1D�0U �1D�P   
1�1D�  1: � Q�1D�  ����� � ���� � ��±�  ����� � ���� Zlhfh\l�d� ^\Z ZlhfZ 1D h[jZamxl ��FH� lh1�02�  ���� ������� ���������� ���1D�1 � �� �
Hl\_l� 1�02�  ��������� hj[blZe_c��� Hl\_l kfhljbl_ \ mq_[gbd_�
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��� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_�
AZ^Zqb d � �����
�� >Zgguc bhg fh`_l ©ijblygmlv d k_[_ª kdhevdh m]h^gh bhgh\ijhlb\hiheh`gh]h agZdZ� ]eZ\gh_� qlh[u lZdh_ ijhkljZgkl\_ggh_iheh`_gb_ [ueh wg_j]_lbq_kdb b ]_hf_ljbq_kdb \u]h^guf�
�� Hl\_l kfhljbl_ \ mq_[gbd_�
�� Hl\_l kfhljbl_ \ mq_[gbd_�
�� Hl\_l kfhljbl_ \ mq_[gbd_�
�� < maeZo djbklZeebq_kdhc j_r_ldb &X gZoh^ylky Zlhfu &X�< maeZo djbklZeebq_kdhc j_r_ldb hdkb^Z m]e_jh^Z gZoh^ylkyfhe_dmeu KH��< maeZo djbklZeebq_kdhc j_r_ldb ]b^jb^Z eblby gZoh^ylky bh�gu /L� b +±�
�� Hkgh\Zgby ² wlh \_s_kl\Z� ^bkkhpbbjmxsb_ gZ bhgu f_lZe�eZ b HG±�
�� Kheb ² wlh \_s_kl\Z� h[jZah\Zggu_ f_lZeehf b dbkehlgufhklZldhf�
�� Hl\_l kfhljbl_ \ mq_[gbd_�
�� Kheb y\eyxlky bhggufb kh_^bg_gbyfb� l�d� hgb khklhyl baiheh`bl_evgh aZjy`_gguo bhgh\ f_lZeeh\ b hljbpZl_evgh aZjy�`_gguo dbkehlguo hklZldh\�
��� &O± y\ey_lky dbkehlguf hklZldhf kheyghc dbkehlu +&O�)± y\ey_lky dbkehlguf hklZldhf nlhjh\h^hjh^ghc �ieZ\bdh\hc�dbkehlu +)�62��± y\ey_lky dbkehlguf hklZldhf k_jghc dbkehlu +�62��
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��� Kh_^bg_gb_ bhgu1D+ 1D�� +±&D�2+�� &D��� 2+±/L�1 /L�� 1�±.2+ .�� 2+±0J2 0J��� 2�±)H2 )H��� 2�±)H�2+�� )H��� 2+±1D�62� 1D�� 62��±&D62� &D��� 62��±$O)� $O��� )±&D�32� &D��� 32��±0J&2� 0J��� &2��±��� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������� >Zevgbc ihjy^hd ² mihjy^hq_gghklv kljmdlmju bhggh]h djb�klZeeZ ih \k_fm djbklZeem�;eb`gbc ihjy^hd ² mihjy^hq_gghklv kljmdlmju bhggh]h djb�klZeeZ gZ [ebadbo jZkklhygbyo b g_mihjy^hq_gghklv gZ ^Zevgbo��� Lie�G�H�  ��K�Lie�G��  ±������K�Lie�:�  �����&���0U�+��  ��0U�+H�  ���� Hl\_l kfhljbl_ \ mq_[gbd_��� Dhg^_gkbjh\Zggh_ khklhygb_ \_s_kl\Z ² `b^dh_ b l\_j^h_khklhygb_ \_s_kl\Z��� Kdhjhklv obfbq_kdhc j_Zdpbb ² \_ebqbgZ� oZjZdl_jbamxsZy[ukljhlm ijhl_dZgby obfbq_kdhc j_Zdpbb��� Q_f [hevr_ dhgp_gljZpby j_Z]_glh\� l_f [hevr_ kdhjhklvobfbq_kdhc j_Zdpbb�
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�� >ey lh]h� qlh[u m\_ebqblv kdhjhklv j_Zdpbb k mqZklb_f l\_j�^uo \_s_kl\� gm`gh m\_ebqblv iehsZ^b ih\_joghkl_c j_Z]bjmx�sbo \_s_kl\� gZijbf_j� jZaf_evqblv bo��� Obfbq_kdh_ ijbf_g_gb_� .0Q2� ² fZj]Zgph\dZ� ,� ² bh^���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_�
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AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Dbkehlguc hklZlhd ² lh� qlh hklZ_lky hl dbkehlu ihke_ lh]h�dZd hgZ ijh^bkkhpbbjm_l�+&O  +� � &O±� &O± ² dbkehlguc hklZlhd��� &O±� �V� �V� �S� �V� �S� dhebq_kl\h we_dljhgh\ jZ\gh ��� ihwlh�fm lZdh_ `_ we_dljhggh_ kljh_gb_ bf__l we_f_gl k ihjy^dh\uf gh�f_jhf �� ² $U �Zj]hg���� Hkgh\ghklv dbkehlu ² wlh dhebq_kl\h ijhlhgh\ �G��� dhlhjh_fh`_l ^Zlv dbkehlZ ijb ^bkkhpbZpbb� +&O  +� � &O± dhebq_kl\hG�  �� ke_^h\Zl_evgh� dbkehlZ y\ey_lky h^ghhkgh\ghc�+�62�  �+� � 62��±� ijhlhgZ² dbkehlZ ^\mohkgh\gZy b lZd ^Ze__��� EZfihqdZ aZ]hjblky \ jZkl\hj_ we_dljheblZ� lh _klv \ kemqZ_�+�62�  �+� � 62��±�� EZfihqdZ g_ aZ]hjblky� _keb \_s_kl\h eb[h g_jZkl\hjbfh \\h^_� eb[h g_ y\ey_lky we_dljheblhf�< ^Zgghf kemqZ_ &DK2� b &X2 g_ jZkl\hjylky \ \h^_� b eZfihqdZg_ aZ]hjblky��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_���� EZfihqdZ aZ]hjblky� _keb h[jZam_lky jZkl\hj we_dljheblZ�Wlh ijhbahc^_l \ kemqZ_ k 1D2+� $J12�� &D2�&D2 � +�2  &D�2+��<_s_kl\Z )H�2+��� $J&O� )H2 g_jZkl\hjbfu \ \h^_� ihwlhfmeZfihqdZ g_ aZ]hjblky���� D bhgguf kh_^bg_gbyf hlghkylky� &D&O�� 1D�62�� .2+�
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��� G_we_dljheblu� KH�� KG�� G����� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� Z� <Z�� b &O± ² \_s_kl\h %D&O�[� )H�� b �12 ² \_s_kl\h )H�12���\� 1D� b KH��± ² \_s_kl\h 1D�&2���� bhgu \_s_kl\h&D��� 12�± &D�12���$O��� &O± $O&O�+�2�� +�32�± +�32�&U��� 12�± &U�12���$O��� 62��± $O��62���.�� 0Q2�± .0Q2���� Hl\_l kfhljbl_ \ mq_[gbd_���� &D&O� ² bhgu� &D��� &O±)H&O� ² bhgu� )H��� &O±.&O ² bhgu� .�� &O±��� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������� DbkehlZ ijb \aZbfh^_ckl\bb k \h^hc h[jZam_l bhg ]b^jhdkh�gby G�H���� Baf_g_gb_ hdjZkdb bg^bdZlhjh\ \uau\Zxl h[Z bhgZ��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_�
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�� Hkgh\Zgb_ \ \h^_ ^Z_l HG±� ihwlhfm ko_fZ hkgh\Zgby kh^_j�`bl HG±� lh _klv lZ� qlh ke_\Z��� Z� IhkqblZ_f dhebq_kl\h bhgh\ 6U�� \ e_\hc ko_f_²1�6U���  �� 1�HG±�  ��� 1�HG±��1�6U���  ��nhjfmeZ² 6U�2+���[� IhkqblZ_f dhebq_kl\h bhgh\ 6U�� \ ijZ\hc ko_f_²1�6U���  ��� 1�62��±�  ��� ��62�1 �6U�1 ��
�  � �

nhjfmeZ² 6U62���� 6U�2+��  6U�� � �HG±
�� 6U�2+�� jZkl\hjbf \ \h^_� b _]h jZkl\hj \uau\Z_l baf_g_gb_hdjZkdb bg^bdZlhjZ� 6U62� g_jZkl\hjbf \ \h^_�
�� Hl\_l kfhljbl_ \ mq_[gbd_�
��� Hl\_l kfhljbl_ \ mq_[gbd_�
AZ^Zqb d � �����
�� KeZ[uc we_dljhebl ² \_s_kl\h� dhlhjh_ keZ[h ^bkkhpbbjm_lgZ bhgu�
�� ©J_ZdpbhggZy kf_kvª ² kf_kv \_s_kl\� dhlhju_ j_Z]bjmxlf_`^m kh[hc�
�� Hl\_l kfhljbl_ \ mq_[gbd_�
�� ©DhgklZglZ ^bkkhpbZpbbª ² wlh dhgklZglZ jZ\gh\_kby� aZib�kZggZy ^ey j_Zdpbb ^bkkhpbZpbb�
�� Hl\_l kfhljbl_ \ mq_[gbd_�
�� < dgb]_ kdZaZgh� qlh >HG±@  ��±� fhev�e� \ � fe�Q� HG±�  K � 9  ��±� fhev�e � ��±�  ��±�� fhev�Z \k_]h bhgh\ [m^_l1�HG±�  1: � Q� HG±�  � � ���� � ��±��  � � ����
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�� ?keb d jZkl\hjm 1D+6 �1D� � +6±� ^h[Z\blv +&O� lh ihqm\kl�\m_lky aZiZo lmoeuo ybp² h[jZam_lky +�6�+6± � +� � +�6n�� Hl\_l kfhljbl_ \ mq_[gbd_��� +�6 � +�2� +6± � +�2�
.  > @ > @> @ > @2+6+ 2++6

�� ��� � � ihkdhevdm \h^u hq_gv fgh]h� lh __ dhgp_gljZ�
pby ihklhyggZ b� .  > @ > @> @6+ 2++6

� � ��
AZ^Zqb d � ������� Fgh]hhkgh\gZy dbkehlZ ²wlh dbkehlZ� dhlhjZy ijb jZkl\hj_�gbb \ \h^_ ^Z_l [hevr_ h^gh]h ijhlhgZ �� fhe_dmeZ dbkehlu��+�62�  �+� � 62���+�32�  �+� � 32��±�� �� )H�2+�� � )H�2+�� � 2+±)H�2+�� � )H�� � 2+±�� +�6� +6± � +�+6± � +� � 6�±�� +�6L2� � +6L2�± � +�+6L2�± � 6L2��± � +��� $O�2+�� � $O�2+��� � 2+±$O�2+��� � $O�2+��� � 2+±$O�2+�� � $O�� � 2+±
�� Hl\_l kfhljbl_ \ mq_[gbd_��� �� .,  >+6±@ >+�@ � >+�6@� .,,  >+�@ >6�±@ � >+6±@�� .,  >)H�2+��@ >+�@ � >)H�2+��@� .,,  >)H��@ >2+±@ � >)H�2+��@�� .,  >+6L2�±@ >+�@ � >+�6L2�±@� .,,  >+�@ >6L2��±@� >+6L2�±@�� .,  >$O�2+���@ >2+±@ � >$O�2+��@� .,,   >$O�2+���@ >2+±@ � >$O�2+���@�� Kbem we_dljheblZ fh`gh hij_^_eblv ih dhgklZgl_ ^bkkhpbZ�pbb� Q_f [hevr_ dhgklZglZ ^bkkhpbZpbb� l_f kbevg__ we_dljhebl�
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�� Hl\_l kfhljbl_ \ mq_[gbd_��� we_dljhebl bhgu&D�2+�� >&D��@ � >2+±@+�62� >+�@ ! >62��±@.+62� >.�@ � >+�@  >62��±@1D�62� >1D�@ ! >62��±@+&O >+�@  >&O±@�� >ey \k_o lj_o dbkehl ih^oh^bl aZibkv�+Q5  Q+� � 5Q±+12�  +� � 12�±� Q  �+�6  �+� � 6�±� Q  �+�32�  �+� � 32��±� Q  ��� Hl\_l kfhljbl_ \ mq_[gbd_����DZlbhgu�Zgbhgu &O± 62��± &2��±1D� 1D&O 1D�62� 1D�&2�AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� FZehjZkl\hjbfu_ \_s_kl\Z ² \_s_kl\Z� iehoh jZkl\hjbfu_\ \h^_� GZijbf_j� KZKH�� $J&O��� < mjZ\g_gbyo we_dljheblbq_kdhc ^bkkhpbZpbb 1D2+� 1D&O�&D&O�� &D�2+��� +&O bkihevamxl agZd © ª� ihlhfm qlh wlb \_s_kl\Zkbevgu_ we_dljheblu b j_Zdpby ^bkkhpbZpbb g_h[jZlbfZ��� G_ ke_^m_l ijbgbfZlv \h \gbfZgb_ \hafh`ghklb \aZbfh^_c�kl\by h^ghbf_gguo bhgh\ \ jZkl\hjZo we_dljheblh\� ihlhfm qlhhgb hllZedb\Zxlky ���� hl ���� �±� hl �±����� Ihegh_ bhggh_ mjZ\g_gb_ j_Zdpbb ² mjZ\g_gb_� \ dhlhjhfmdZaZgu \k_ bhgu� khklZ\eyxsb_ \_s_kl\Z� dhlhju_ j_Z]bjmxl��� KhdjZs_ggh_ bhggh_ mjZ\g_gb_ j_Zdpbb ² mjZ\g_gb_� \ dhlh�jhf g_ mdZaZgu bhgu� g_ ijbgbfZ\rb_ mqZklby \ j_Zdpbb�
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�� <_s_kl\Z� kh^_j`Zsb_ dZj[hgZl bhgu� 1D�&2�� 0J&2��&D&2���� Hl\_l kfhljbl_ \ mq_[gbd_��� Kmsghklv j_Zdpbb g_cljZebaZpbb khklhbl \ lhf� qlh h[jZam�_lky keZ[h^bkkhpbbjmxs__ \_s_kl\h \h^Z�G� � HG±  G�H��� �� %D&O� � +�62�  %D62�p � �+&O%D�� � �&O± � �+� � 62��±  %D62�p � �+� � �&O±%D�� � 62��±  %D62�p�� 1D&O � $J&O z j_Zdpby g_ b^_l�� .�62� � %D�12���  �.12� � %D62�p�.� � 62��± � %D�� � �12�±  �.� � �12�± � %D62�p%D�� � 62��±  %D62�p�� )H62� � �1D2+  )H�2+��p � 1D�62�)H�� � 62��± � �1D� � �2+±  )H�2+��p� �1D� � 62��±)H�� � �2+±  )H�2+��p�� +&O � $J12�  $J&Op � +12�+� � &O± � $J� � 12�±  $J&Op � +� � 12�±$J� � &O±  $J&Op�� .�&2� � &D&O�  &D&2�p � �.&O�.� � &2��± � &D�� � �&O±  &D&2�p � �.� � �&O±&D�� � &2��±  &D&2�p�� &D�2+�� � )H&O�  &D&O� � )H�2+��p&D�� � �2+± � )H�� � �&O±  )H�2+��p � &D�� � �&O±)H�� � �2+±  )H�2+��p�� 1D&O � .�62� z j_Zdpby g_ b^_l��� .�&2� � +�62�  .�62� � &2�n � +�2�.� � &2��± � �+� � 62��±  �.� � 62��± � &2� � +�2�+� � &2��±  +�2 � &2�n��� 1D&O � +�62�  1D� �&O± � �+� � 62��±   1D� � &O± � �+� � 62��±<k_ bhgu khdjZsZxlky� ke_^h\Zl_evgh� j_Zdpby g_ b^_l���� < jZa[Z\e_gguo jZkl\hjZo +&O g_ me_lZ_l� Z \ dhgp_gljbjh�\Zgguo \ul_kgy_lky k_jghc dbkehlhc�
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��� < j_Zdpbb &D&2� � �+&O  &D&O� � &2�n � +�2� g_jZkl\hjb�fh_ \_s_kl\h ² KZKH�� ]Za ² KH�� KeZ[uc we_dljhebl ² G�H� J_�Zdpby g_h[jZlbfZ� lZd dZd h[jZamxlky ]Za b keZ[uc we_dljhebl� Bakn_ju j_Zdpbb m^Zey_lky ]Za KH����L� J_Zdpby bhggh]h h[f_gZ ijhl_dZ_l ^h dhgpZ \ j_amevlZl_h[jZah\Zgby ]ZaZ ijb keb\Zgbb jZkl\hjh\ dZj[hgZlZ gZljby b k_j�ghc dbkehlu���L� J_Zdpby bhggh]h h[f_gZ b^_l ^h dhgpZ f_`^m ]b^jhdkb^hff_^b �,,� b kheyghc dbkehlhc���L� Hl\_l kfhljbl_ \ mq_[gbd_���� Ijb\_^_ggu_ \ wlhf iZjZ]jZn_ j_Zdpbb hlghkylky d lbim j_�Zdpbc h[f_gZ���� +�62� � �1D2+  1D62� � �+�2�+&O � &D�2+��  &D&O� � �+�2��L� KhdjZs_ggh_ bhggh_ mjZ\g_gb_ j_Zdpbb khhl\_lkl\m_l\aZbfh^_ckl\bx jZkl\hjh\ gbljZlZ k_j_[jZ b oehjb^Z gZljby���L� Hl\_l kfhljbl_ \ mq_[gbd_���� $J� � &O±  $J&Op)H�� � �2+±  )H�2+��p��� H^gh\j_f_ggh \ \h^ghf jZkl\hj_ fh]ml gZoh^blvky bhgu&D��� 1D�� 12�±� &O±���� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������� DbkehlZ ² kh_^bg_gb_� ^bkkhpbbjmxs__ k h[jZah\Zgb_fG� �G�H����� HljbpZl_evgh aZjy`_gguc bhg� h[jZamxsbcky ijb ^bkkhpbZ�pbb dbkehlu� gZau\Z_lky dbkehlguf hklZldhf��� ?keb dbkehlZ ^bkkhpbbjm_l g_h[jZlbfh ² hgZ kbevgZy� _kebh[jZlbfh² keZ[Zy�
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�� Jy^ gZijy`_gbc f_lZeeh\ ² jy^� oZjZdl_jbamxsbc kbem� kdhlhjhc f_lZee \ul_kgy_l G� ba \h^u� Ihkljh_g ih ijbgpbim� kijZ�\Z gZe_\h ih f_j_ m[u\Zgby kbeu \ul_kg_gby G� �kihkh[ghklb \hk�klZgZ\eb\Zlv G����� �� &X2 � �+� � 62��±  &X�� � 62��± � +�2�� )H�2+�� � �+� � �&O±  )H�� � �&O± � �+�2�� %D�� � �&O± � �+� � 62��±  %D62�p � �+� � �&O±�� &D�� � �&O± � �1D� � &2��±  &D&2�p � �1D� � �&O±�� &D�� � �&O± � �.� � �&2��±  &D&2�p ��.� � �&O±�� �+� � �62��± � &D��32���  �+�32� � &D62��� �+� � �1D� � �&O± � 62��±  �+&On � �1D� � 62��±��$J� � 12�± � 1D� � &O±  $J&Op � 1D� � 12�±�� DZq_kl\_ggZy j_Zdpby� oZjZdl_jgZy ^ey ^Zggh]h kh_^bg_gby�ih g_c fh`gh hij_^_eblv� _klv eb ^Zggh_ kh_^bg_gb_ \ jZkl\hj_beb g_l���� KbevgZy dbkehlZ \ul_kgy_l keZ[mx ba __ kheb� ihlhfm qlh \j_amevlZl_ h[jZam_lky keZ[uc we_dljhebl �keZ[Zy dbkehlZ���� �+� � �12�± � )H2  )H�� � �12�± � +�2�� MjZ\g_gb_ j_Zdpbb� +� � 2+±  +�2KmffZ dhwnnbpb_glh\ jZ\gZ � �[����� DbkehlZ � hkgh\ghc hdkb^  \h^Z � khev�� &X2 � +�62�  &X62� � +�2�� )H�2� � �+12�  �)H�12��� � �+�2�� �.�2 � �+�32�  �.�32� � �+�2AZ^Zqb d � ������� Hkgh\Zgby ² \_s_kl\Z� dhlhju_ ijb jZkl\hj_gbb h[jZamxlbhg HG± b iheh`bl_evgh aZjy`_ggu_ bhgu f_lZeeZ �beb bhgu Zf�fhgby 1+����� S_ehqb ² hkgh\Zgby� jZkl\hjbfu_ \ \h^_� Ijbf_j� .2+�5E2+� &V2+��� >bkkhpbZpby ]b^jhdkb^Z Zffhgby h[jZlbfZ�1+� � +�2 1+�� � 2+±
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�� Ihemq_gb_ dZmklbq_kdhc kh^u�&D�2+�� � 1D�&2�  &D&2�p � �1D2+&D�� � &2��±  &D&2�p�7� S_ehqb g_ j_Z]bjmxl k hkgh\gufb hdkb^Zfb �\��� Z� �1D� � �2+± � 62�  �1D� � 62��± � +�262� � �2+±  +�2 � 62��±[� %D�� � �2+± � 1�2�  %D�� � �12�± � +�21�2� � �2+±  �12�± � +�2\� )H�� � �&O± � �2+± � �.�  )H�2+��p � �.� � �&O±)H�� � �2+±  )H�2+��pAZ^Zqb d � ������� Kheb ² \_s_kl\Z� ijb jZkl\hj_gbb \ \h^_ ^Zxsb_ iheh`b�l_evgh aZjy`_ggu_ bhgu f_lZeeZ �beb Zffhgby 1+��� b hljbpZ�l_evgh aZjy`_ggu_ bhgu dbkehlguo hklZldh\��� %D�� � �&O± � �.� � 62��±  %D62�p � �.� � �&O±%D�� � 62��±  %D62�p�� [� 62��± � %D��  %D62�p\� )H�� � &2��±  )H&2�p�7�Ih\Zj_ggZy khev \ \h^ghf jZkl\hj_ j_Z]bjm_l k $J12� �\���� <aZbfh^_ckl\b_ f_`^m kheyfb��� %D�� � �&O± � �1D� � 62��±  %D62�p � �1D� � �&O±%D�� � 62��±  %D62��� $J� � 12�± � 1D� � &O±  $J&Op � 1D� � 12�±$J� � &O±  $J&O�7� ]� ��� fhev��L� Hl\_l kf� \ mq_[gbd_�
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=E:<: ��
AZ^Zqb d � ������� Z�

��1D �V �V �S �V
��0J �V �V �S �VGZ \g_rg_f we_dljhgghf keh_ ZlhfZ 1D gZoh^blky h^bg we_d�ljhg� Z m ZlhfZ 0J ² ^\Z� ke_^h\Zl_evgh� hl ZlhfZ 1D e_]q_ hlh�j\Zlv we_dljhg� q_f hl ZlhfZ0J�[�

�S��3 �V �V �S �V
�S��6 �V �V �S �VDZd \b^gh ba jbk� ����� hl ZlhfZ nhknhjZ e_]q_ hlhj\Zlv we_d�ljhg� q_f hl ZlhfZ k_ju��� Hl\_l kfhljbl_ \ mq_[gbd_��� J_Zdpby� ^_fhgkljbjmxsZy \ukhdmx Zdlb\ghklv 1D��1D � &O�  �1D&O�� J_Zdpby� ^_fhgkljbjmxsZy \ukhdmx g_f_lZeebq_kdmx Zdlb\�ghklv oehjZ� �&O� � �)H �)H&O��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� /L) ² bhggh_ kh_^bg_gb_� h[jZah\Zggh_ we_f_glZfb \lhjh]hi_jbh^Z�

W�
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�� 5�1D� ! 5�0J�� l�d� m 0J [hevr_ aZjy^ y^jZ b [hevr_ qbkehwe_dljhgh\� ihwlhfm kbeZ \aZbfh^_ckl\by we_dljhgghc h[hehqdb ky^jhf [hevr_� ke_^h\Zl_evgh� jZ^bmk f_gvr_�5�3� ! 5�&O� ² ZgZeh]bqgh��� < ]jmiiZo jZ^bmk Zlhfh\ m\_ebqb\Z_lky k\_jom \gba� ihwlhfm�5�/L� � 5�1D�� 5�)� � 5�&O�AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_���1D >�V� �V� �S�@ �V� �0J >�V� �V� �S�@ �V� �$O >�V� �V� �S�@ �V� �S� �6L >�V� �V� �S�@ �V� �S� �3 >�V� �V� �S�@ �V� �S� �6 >�V� �V� �S�@ �V� �S� �&O >�V� �V� �S�@ �V� �S� �$U >�V� �V� �S�@ �V� �S� ���/L >�V�@ �V� �%H >�V�@ �V� �% >�V�@ �V� �S� �& >�V�@ �V� �S� �1 >�V�@ �V� �S� �2 >�V�@ �V� �S� �) >�V�@ �V� �S� �1H >�V�@ �V� �S� ��� ��/L� %��� %��� � & ���� � 1 �� ���� 2 ������ ) �������� �� ����1H ��
�� <Ze_glguc we_dljhg \ Zlhf_ 1D gZoh^blky gZ �V :H��� <Ze_glgu_ we_dljhgu \ Zlhf_ $O gZoh^blky gZ �V b �j :H��� We_dljhgu \g_rg_]h mjh\gy \ ZlhfZo 6L� 3� 6� &O� $U gZoh^ylkygZ �j :H�
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�� < k\hbo kh_^bg_gbyo we_f_glu /L b D ijhy\eyxl \Ze_glghklv,� Z KZ b <Z² ,,��� Hl\_l kfhljbl_ \ mq_[gbd_���� Bg_jlghklv we_f_glh\ 9,,, ]jmiiu aZdexqZ_lky \ aZ\_jr_g�ghklb we_dljhgghc h[hehqdb���� we_f_gl \ukrZy \Ze_glghklv gbarZy \Ze_glghklv6 � �3 � �6L � �1 � �&O � ���� 0J+� � 0J � +[�[+
���+)� � \Ze_glghklv +² ,� )² ,)�������[+
+�2� � \Ze_glghklv+² ,� 2² ,,[+ �2����� +[
1+�� � \Ze_glghklv+² ,� 1² ,,,[+ +[�1����+[
3+�� � \Ze_glghklv +² ,� 3² ,,,[+ +[�3��+[

��

&+�� � \Ze_glghklv+² ,� &² ,9[+ +[�&��+[
�+[
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��� Hl\_l kfhljbl_ \ mq_[gbd_����
6&O�� &O �6� &O���� [[[[ [[[[ [[[[ [[

AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� Dhhi_jZpby hagZqZ_l h[t_^bg_gb_ q_]h�eb[h��� Dh\Ze_glgZy k\yav ² k\yav� dhlhjZy h[jZam_lky f_`^m ZlhfZ�fb g_f_lZeeh\ ijb g_ hq_gv kbevgh kf_s_gghc we_dljhgghc iehl�ghklb f_`^m ZlhfZfb��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_���� 3&O� ² dh\Ze_glgZy� &D6 ² bhggZy� 1D�3 ² bhggZy� 62� ²dh\Ze_glgZy� ,KO ² dh\Ze_glgZy� +�6 ² dh\Ze_glgZy���� 3��&O��± 1D���3�± &D��6�± 6��2��± ,��&O�± +���6�±���� Hl\_l kfhljbl_ \ mq_[gbd_���� Z� 1D��&O�±� 0J��&O��±� $O��&O��±[� 1D���6�±� 0J���3��±� $O���� 6L��±��� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_�
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AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� 2+� 2� +[���� 2+ � 2���� ��+[��� S_ehqb² hkgh\Zgby� jZkl\hjbfu_ \ \h^_��� Kgb`_gb_ hljbpZl_evgh]h aZjy^Z gZ dbkehjh^_ \ ]b^jhdkb^Zoijb\h^bl d h[e_]q_gbx hls_ie_gby bhgZ \h^hjh^Z� ihlhfm qlh q_ff_gvr_ hljbpZl_evgh]h aZjy^Z gZ dbkehjh^_� l_f f_gvr_ ijbly`_�gb_ f_`^m gbf b ijhlhghf �G�� ² iheh`bl_evguf aZjy^hf��� :fnheblZfb gZau\Zxlky we_dljheblu� dhlhju_ fh]ml [ulv bdbkehlhc b hkgh\Zgb_f��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� K_jgZy dbkehlZ� +�62�  �+� � 62��±�OehjgZy dbkehlZ� +&O2�  +� � &O2���� >bkkhpbZpby k_jghc dbkehlu ijhbkoh^bl \ f_gvr_c kl_i_gbih \lhjhc klmi_gb���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� >ey ZffbZdZ� 1+� � +�2  1+�2+Ijbf_gyxl nhjfmeu� hlebqZxsb_ky gZ h^gm fhe_dmem \h^u���� J_Zdpbb ]b^jhdkb^Z Zexfbgby k dbkehlZfb b s_ehqZfb g_�h[jZlbfu� ihlhfm qlh h[jZamxlky bhgu� Z fhe_dmeu hlkmlkl\mxl�g_h[jZlbfZy j_Zdpby��
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M bahhdlZgZ l_iehlZ h[jZah\Zgby hlebqgZ hl l_iehlu h[jZah\Z�gby g�hdlZgZ� l_iehlZ k]hjZgby jZagZy��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� @b^dh_ lhieb\h [_ahiZkg__ ]Zahh[jZagh]h� m^h[g__ l\_j^h]h��� < wdheh]bq_kdhf ieZg_ ]Zahh[jZagh_ lhieb\h emqr_ `b^dh]h�\ ijZdlbq_kdhf² l\_j^h]h���� L\_j^h_ lhieb\h \ ieZg_ [_ahiZkghklb emqr_ b `b^dh]h� b ]ZaZ�
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��� <h^hjh^ y\ey_lky qbkluf lhieb\hf��G� � H�  �G�HDjhf_ \h^u g_ \u^_ey_lky gbq_]h� gh j_Zevgh hiZk_g g_k]hj_\�rbc \h^hjh^ �hiZkghklv \aju\Z����� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������� G_nlv ² wlh kf_kv m]e_\h^hjh^h\� ij_bfms_kl\_ggh ZedZgub Zj_gu��� I  � � ������ � ��  ��� ² fbeebhg ih_a^h\�� G_nlv ljZgkihjlbjm_lky k f_klZ ^h[uqb ih_a^Zfb beb \h^gufljZgkihjlhf��� Dkbeheu ijbgZ^e_`Zl d ]hfheh]bq_kdhfm jy^m Zj_gh\�
&+�
&G�

Hjlh dkbehe�

Ij_^r_kl\m_l lhemhe� &+� Lhemhe
�� L_fi_jZlmjZ dbi_gby ² l_fi_jZlmjZ� ijb dhlhjhc \_s_kl\hgZqbgZ_l i_j_oh^ ba `b^dh]h khklhygby \ ]Zahh[jZagh_� Q_f \ur_^Z\e_gb_� l_f [hevr_ l_fi_jZlmjZ dbi_gby��� Hl\_l kfhljbl_ \ mq_[gbd_�
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�� >_p_g hlghkblky d Zed_gZf� Z ^_dZg² ZedZg�KG�±�KG���±KG� ² ^_dZgKG�±�KG���±KG KG� ² ^_p_g�� Hl\_l kfhljbl_ \ mq_[gbd_���� >_dZg \oh^bl \ khklZ\ g_nlyghc njZdpbb� eb]jhbg���� MjZ\g_gb_ dj_dbg]Z ^hdhaZgZ�K��G�� qoW K��G�� � K��G��KG�±�KG���±KG� b KG�±�KG���±KG KG���� MjZ\g_gb_ dj_dbg]Z ljbdhaZgZ�KG�±�KG���±KG KG�� KG�±�KG����±KG�K��G�� qoW K��G�� � K��G��K��G�� qoW K��G�� � K��G��KG�±�KG���±KG�� KG�±�KG���±KG KG���� Ijb dj_dbg]_ g_nlb ihemqZ_lky kf_kv ij_^_evguo b g_ij_�^_evguo m]e_\h^hjh^h\���� Ldbi �K�G��  ±���KLdbi �K�G���  ���KLdbi �K�G���  ���KLdbi �K�G���  ����K��� Lie �K�G��  ±����KLie �K�G��  ±����KLie �K�G���  ±���KLie �K�G���  ±���KAZ^Zqb d � ������� IZjZnbg ihemqZxl ba njZdpbb fZamlZ��� Ijbf_ju j_Zdpbc k mqZklb_f ij_^_evguo m]e_\h^hjh^h\� ]h�j_gb_ f_lZgZ� ijhiZgZ �\ aZ`b]Zed_�� [_gabgZ�K��G�� � ��H� q W ��KH� � ��G�H�K��G�� � ���H� q W ��KH� � ��G�H
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�� L_ieh\hc wnn_dl j_Zdpbc k m]e_\h^hjh^hf� kh^_j`Zsbf[hevr__ dhebq_kl\h m]e_jh^Z \ fhe_dme_� ² [hevr_�
�� K��G�� qoW K��G�� � K�� G��KG�±�KG����±KG� b KG�±�KG����±KG KG��� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � �������� NmgdpbhgZevgZy ]jmiiZ ² kh\hdmighklv Zlhfh\� hij_^_eyx�sZy oZjZdl_jgu_ obfbq_kdb_ k\hckl\Z ^Zggh]h deZkkZ kh_^bg_gbc��� Kibjlu ² wlh ijhba\h^gu_ m]e_\h^hjh^h\� bf_xsb_ ]b^jh�dkbevgmx ]jmiim��� KG�±KG�±HG² wlZghe�KG�±KG�±KG�±HG² ijhiZghe���²HG² ]b^jhdkbevgZy ]jmiiZ��� K�G�HG ² m]e_\h^hjh^guc jZ^bdZe k ]jmiihc ±HG� wlbeh\uckibjl�
�� K�G�HG � �H� q W �KH�n � �G�HQ�K�G�HG�  ��� ]��� ]�fhev  ��� fhev�� fhevo ���� e����� fhevo O eO  ���� fhev � ���� e�� fhev  ���� e�� >_]b^jZlZpby² j_Zdpby k hls_ie_gb_f \h^u m \_s_kl\Z�&X�2+�� q W &X2 � +�2n
�� KG�±HG � KG�±KG�HG ���� o� �dhgp���62+ KG�±H±KG�±KG� � G�H
�� �K�+���H � �H� q W �KH�n � �G�Hn��� Ijhklhc wnbj ² ijh^mdl f_`fhe_dmeyjghc ^_]b^jZlZpbb kmqZklb_f ^\mo h^bgZdh\uo beb jZaebqguo kibjlh\�
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��� Hj]Zgbq_kdb_ dbkehlu ² ijhba\h^gu_ m]e_\h^hjh^h\� kh�^_j`Zsb_ �²KHHG� dZj[hdkbevgmx ]jmiim���� Wlbeh\uc kibjl K�G�HG b mdkmkgZy dbkehlZ
2+&+�²& 2

��� �KG�KHHG � KZKH�  �KG�KHH��KZ � G�H � KH�nMdkmkgZy dbkehlZ kbevg__ m]hevghc� ihwlhfm \ul_kgy_l __ bakheb���� Keh`guc wnbj ² ijh^mdl ^_]b^jZlZpbb dZj[hgh\hc dbkehlub kibjlZ�
25c5 & 2

��� KG�HG² f_lZghe �kibjl��KG���H² ^bf_lbeh\uc wnbj �ijhklhc wnbj�Hi_qZldZ² lZdb_ \_s_kl\Z g_ kms_kl\mxl�AZ^Zqb d � �������� Wlbe_g]ebdhev &+�²&+�2+ 2+
�� KG��KG����KHHG² kl_Zjbgh\Zy dbkehlZ�� K��G��KHHG² he_bgh\Zy dbkehlZ�� @bj [he__ dZehjbcguc��� :fbghdbkehlu² hj]Zgbq_kdb_ dbkehlu h[s_c nhjfmeu1+�²&+²&22+5]^_ 5 ² wlh m]e_\h^hjh^guc jZ^bdZe�
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�� &+�²&+²1+� &+�²6²&+�²&+�²&+²1+�  �&22+ &22+
 1+�²&+²&²1+²&+&²

&22+2
+� &+���²6²&+��

�� >Z� _kl_kl\_ggh� [_edb ijbjh^gh]h ijhbkoh`^_gby y\eyxlkyihebf_jZfb��� K�G��H� ² �� d>` �ih jbk� �������� Oehjhnbe bf__l a_e_guc p\_l���� DZq_kl\_ggZy j_Zdpby gZ djZofZe² k ,����� K�G��H� � �H�  �KH� � �G�H � 4P]exdhau  �� ]�F]exdhau  ��� ]�fhev�Q]^xdhau  �����0P   ����� fhev
fhevd>`����� �����4   ������ d>`�fhevHl\_l� ������ d>`�fhev�

http://alexbooks.ucoz.com/load/reshebniki/68



��

=E:<: ��
AZ^Zqb d � ������� J_Zdpby aZf_s_gby ² j_Zdpby� \ dhlhjhc h^bg Zlhf aZf_gy_l�ky ^jm]bf��� Hl\_l kfhljbl_ \ mq_[gbd_��� =Q � )H62�  =Q62� � )Hp=Q � +�62�  =Q62� � +�n�� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� $O� =Q� )H� 6Q� 3E� &X ² jy^ Zdlb\ghklb��� GZljbc g_evay bkihevah\Zlv \ j_Zdpbb� ihlhfm qlh gZljbc\aZbfh^_ckl\m_l k \h^hc��1D � �G�H  �1D2+ � +�n²gZ[ex^Z_lky \u^_e_gb_ \h^hjh^Z��L� ]� gZljbc �kfhljb aZ^Zqm ����� .� 0J� 1D� 0J� )H ² ^Zgguc jy^ khhl\_lkl\m_l jy^m Zdlb\gh�klb f_lZeeh\���� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������L� F_lZeeu ijb \aZbfh^_ckl\bb k g_f_lZeeZfb ijhy\eyxl �[�\hkklZgh\bl_evgu_ k\hckl\Z��L� F_lZeebq_kdZy Zdlb\ghklv s_ehqguo f_lZeeh\ k\_jom \gba�Z� mkbeb\Z_lky��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_�
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�� Hkgh\gu_ kihkh[u aZsblu f_lZeeh\ hl dhjjhabb� kfZadZ� ih�djZkdZ beb e_]bjmxsZy ^h[Z\dZ��� < dZq_kl\_ e_]bjmxsbo ^h[Z\hd d `_e_aguf ba^_ebyf ijbf_�gyxl ojhf� gbd_ev� heh\h b ^jm]b_��� Ijh\hehdZ² ]b[dhklv b ijhqghklv�J_r_ldZ² l\_j^hklv� ijhqghklv�=\ha^v² l\_j^hklv� dh\dhklv��� < i_j\hc ]jmii_� l�d� \ g_c gZoh^ylky kZfu_ Zdlb\gu_ f_lZeeu��� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������� GZ ihke_^g_f �\Ze_glghf� keh_ m $O gZoh^blky � we_dljhgZ��� :exfbgbc ijhy\ey_l \Ze_glghklv² ���� ?]h aZsbsZ_l hdkb^gZy ie_gdZ $O�2���� :exfbgbc bkihevam_lky dZd kljhbl_evguc fZl_jbZe ba�aZk\h_c e_]dhklb� GZijbf_j� ihkm^Z� kZfhe_lu� dZjdZku b ^j� �kfhljbjbk� �������� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� $O&O� qZklbqgh ]b^jhebam_lky \ \h^_�$O&O� � +�2 $O�2+�&O� � +&OKj_^Z dbkeZy� ihwlhfm f_lbehjZg`² djZkguc��� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_�
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��� Hl\_l kfhljbl_ \ mq_[gbd_�
��� �$O � �&2� q W �$O�2� � �&< wlhc j_Zdpbb $O ² \hkklZgh\bl_ev� Z KH� ² hdbkebl_ev���� Hl\_l kfhljbl_ \ mq_[gbd_���L� Z� �$O � �1D2+ � �+�2  �1D>$O�2+��@ � �+��[� $O � +12� �dhgp� ² j_Zdpby g_ b^_l� l�d� Zexfbgbc iZkkb\bjm�_lky \ dhgp_gljbjh\Zgguo dbkehlZo\� �$O � �&X&O�  �&Xp � �$O&O�]� �$O � �+&O  �$O&O� � �+�nAZ^Zqb d � ������� GZ ihke_^g_f �\Ze_glghf� keh_ m KZ gZoh^blky � we_dljhgZ��� KZ ijhy\ey_l \Ze_glghklv² ���L� AZibr_f j_Zdpbx� KZ � �G�H  KZ�HG�� � G�nKmffZ dhwnnbpb_glh\² ��Hl\_l �[���� &D � &O�  &D&O�KZ � 6  &D6�&D � 2�  �&D2�� �%D � 2�  �%D2%D � +�  %D+�%D � &O�  %D&O�%D � �+�2  %D�2+�� � +�n�� J_Zdpby jZaeh`_gby &D&2� ² wg^hl_jfbqgZ �l�d� gZ j_ZdpbxaZljZqb\Z_lky l_ieh�� &D&2� q W &D2 � &2�n�� Hl\_l kfhljbl_ \ mq_[gbd_��� J_Zdpby ©]Zr_gby ba\_klbª ² wdahl_jfbqgZ �l�d� l_ieh \u^_�ey_lky�� &D2 � +�2  &D�2+�� � 4
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��N_ghenlZe_bg \ jZkl\hj_ KZ�HG�� ijbf_l fZebgh\mx hdjZkdm���� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� < j_amevlZl_ ih]ehs_gby KH� ba \ha^moZ���� G�KH� ² m]hevgZy dbkehlZ� HgZ g_mklhcqb\Z b jZaeZ]Z_lkygZ G�H b KH����� Hl\_l kfhljbl_ \ mq_[gbd_���� &X62� � �+�2 � &D�2+��  &X�2+�� � &D62� � �+�2��7�[� h[jZam_lky g_jZkl\hjbfh_ kh_^bg_gb_�.�&2� � &D&O�  &D&2�p � �.&O��7�]� &D&2� � �+�  &D�� � +�2 � &2�nIhegZy j_Zdpby� &D&2� � �+&O  &D&O� � +�2 � &2�n��7�Z� &D�+&2��� ² \j_f_ggZy `_kldhklv���L�[� &D62� ² ihklhyggZy `_kldhklv���� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� < ��f i_jbh^_ kh^_j`blky � we_f_glZ� \h ��f b ��f ² ih �we_f_glh\� \ ��f b ��f ² ih ��� Qbkeh we_f_glh\ hij_^_ey_lkywg_j]_lbq_kdbf mjh\g_f��� Dhebq_kl\h \Ze_glguo we_dljhgh\� m &O b 0Q ² � we_dljhgh\�m 6 b &U ² ���� Hl\_l kfhljbl_ \ mq_[gbd_�
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AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� Z� &U2 � �+&O  &U&O� � +�n[�&U�2� � �1D2+  �1D&U2� � +�2&U�2� � �+&O  �&U&O� � �+�2\� &U2� � �1D2+  1D�&U2� � +�2�� Dbkehlguc :fnhl_jguc Hkgh\ghc7L2� )H�2� 7L29�2� =Q2 925H2� )H2:2� &X27D�2� &X�22V2��� Hl\_l kfhljbl_ \ mq_[gbd_�AZ^Zqb d � ������� N_jjhfZ]g_lbaf ² kbevgh_ ijhy\e_gb_ fZ]gblguo k\hckl\�hl ©n_jjhª ² `_e_aguc���� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� )H � �+� � 62��±  )H�� � 62��± � +�n�� )H2 � �+&O  )H&O� � +�2�� Z� )H�2� � �+&O  �)H&O� � �+�2)H&O� � �1D2+  )H�2+��p � �1D&O�)H�2+�� q W )H�2� � �+�2�)H�2� � �& q W �&2�n � �)H
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[� �)H�2+�� � 2� � �+�2  �)H�2+��p)H�2+�� � �+12�  )H�12��� � �+�2�� Ijhbkoh^bl qZklbqguc ]b^jheba )H&O�)H&O� � +�2 )H�2+�&O� � +&OJ_Zdpby dbkeZy� l�_� hdjZkdZ² djZkgZy��� Hl\_l kfhljbl_ \ mq_[gbd_���� Hl\_l kfhljbl_ \ mq_[gbd_���� H[smx nhjfmem j`Z\qbgu fh`gh ij_^klZ\blv lZd�)H�2� � Q+�2�J`Z\qbgZ bf__l [mjuc p\_l���� @_e_agu_ ba^_eby fh`gh aZsblblv hl dhjjhabb k ihfhsvxkfZadb� djZkdb b e_]bjmxsbo f_lZeeh\�AZ^Zqb d � ������� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_��� ReZd² &D6L2���� Wie �)H�  �����&��� Hl\_l kfhljbl_ \ mq_[gbd_��� Hl\_l kfhljbl_ \ mq_[gbd_�
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IJ:DLBQ?KDB? A:GYLBY
IjZdlbq_kdh_ aZgylb_ � ��J_r_gb_ wdki_jbf_glZevguo aZ^Zq ih l_f_©J_Zdpbb \ jZkl\hjZo we_dljheblh\ª��Z� Ijh\_^_f j_Zdpbx f_`^m jZkl\hjZfb D�KH� b +12�� >ey wlh�]h khev_f ^Zggu_ jZkl\hju�.�&2� � �+12�  �.12� � +�2 � &2�nKbevgZy dbkehlZ +12� \ul_kgy_l g_mklhcqb\mx b keZ[mx db�kehlm G�KH�� dhlhjZy aZl_f jZaeZ]Z_lky k \u^_e_gb_f m]e_dbkeh]h]ZaZ �ihy\eyxlky imaujvdb��G�KH�  KH�n � G�H[� Ijh\_^_f j_Zdpbx f_`^m jZkl\hjZfb )H&O� b DHG�)H&O� � �.2+  )H�2+��p � �.&OIhke_ keb\Zgby jZkl\hjh\ \uiZ^Z_l [mjuc klm^_gbkluc hkZ^hd�< ^Zgghc j_Zdpbb kbevgh_ hkgh\Zgb_ DHG \ul_kgy_l keZ[h_ b ieh�oh jZkl\hjbfh_² )H�2+���\� Ijh\_^_f j_Zdpbx f_`^m jZkl\hjZfb 1D2+ b +�62���1D2+ � +�62�  1D�62� � �+�2< wlhc j_Zdpbb ijhbkoh^bl \aZbfh^_ckl\b_ f_`^m dbkehlhc bhkgh\Zgb_f� l�_� b^_l ijhp_kk g_cljZebaZpbb� <b^bfuo baf_g_gbcg_l�]� Ijh\_^_f j_Zdpbx f_`^m jZkl\hjhf +&O b dmkhqdhf f_eZ bebfjZfhjZ �KZKH���&D&2� � �+&O  &D&O� � &2�n � +�2Ijb ihiZ^Zgbb KZKH� \ jZkl\hj +&O gZqbgZ_lky \u^_e_gb_ m]�e_dbkeh]h ]ZaZ� <b^gu \u^_eyxsb_ky imaujvdb�^� Ijh\_^_f j_Zdpbx f_`^m jZkl\hjZfb &X&O� b DHG�&X&O� � �.2+  &X�2+��p � �.&OIjb keb\Zgbb jZkl\hjh\ \uiZ^Z_l ]hem[hc klm^_gbkluc hkZ^hd�;he__ kbevgh_ hkgh\Zgb_ DHG \ul_kgy_l keZ[h_ b iehoh jZkl\hjb�fh_ &X�2+���Bhggu_ mjZ\g_gby j_Zdpbc�Z� &2��± � �+�  +�&2�  +�2 � &2�n[� )H�� � �2+±  )H�2+��p
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\� +� � 2+±  +�2]� &2��± � �+�  +�&2�  +�2 � &2�n^� &X�� � �2+±  &X�2+��p��Ijh\_^_f ke_^mxsb_ ij_\jZs_gby�&X62� o &X�2+�� o &X2o &X&O�>ey ihemq_gby ba jZkl\hjZ &X62� g_jZkl\hjbfh]h &X�2+�� g_�h[oh^bfh _]h \ul_kgblv k ihfhsvx dZdh]h�gb[m^v jZkl\hjbfh]hhkgh\Zgby� gZijbf_j� 1D2+�&X62� � �1D2+  &X�2+��p � 1D�62�>ey lh]h� qlh[u ihemqblv &X2� jZaeh`bf ]b^jhdkb^ f_^b gZ]j_�\Zgb_f�
&X�2+�� &X2 +�2���� ����&

<h^Z \u^_ey_lky \ \b^_ iZjZ�>ey ihemq_gby ba hkgh\gh]h hdkb^Z �&X2� kheb �&X&O�� g_h[oh�^bfh ^h[Z\blv khhl\_lkl\mxsmx dbkehlm� l�_� +&O�&X2 � �+&O  &X&O� � +�2��J_Zdpby g_cljZebaZpbb ² wlh j_Zdpby f_`^m dbkehlhc b hkgh�\Zgb_f� gZijbf_j� jZkl\hju k_jghc dbkehlu �+�62�� b ]b^jhdkb^ZgZljby �1D2+��>h[Z\bf eZdfmk kgZqZeZ d bkoh^guf jZkl\hjZf� < dbkehc kj_^_eZdfmk bf__l djZkgmx hdjZkdm� \ s_ehqghc kj_^_² kbgxx hdjZkdm�+�62� � �1D2+  1D�62� � �+�2+� � 2+±  +�2< g_cljZevghc kj_^_ eZdfmk hdjZkdm g_ f_gy_l���Ihemqbf )H�2+�� j_Zdpb_c jZkl\hjZ )H&O� k 1D2+�)H&O� � �1D2+  )H�2+��p � �1D&O<uiZ^Z_l [mjuc klm^_gbkluc hkZ^hd ]b^jhdkb^Z `_e_aZ� >ey _]hhl^_e_gby ijhnbevljm_f kf_kv� LZd`_ \ j_Zdpbb fh`gh bkihevah�\Zlv jZkl\hj DHG���<hafh`gh_ ]Zahh[jZagh_ \_s_kl\h ² wlh m]e_dbkeuc ]Za� ?]hfh`gh ihemqblv ba D�KH� b KZKH�� AZibr_f mjZ\g_gb_ j_Zdpbb�

http://alexbooks.ucoz.com/load/reshebniki/68



��

D�KH� � �+&O  �.&O � +�2 � &2�n&D&2� � �+&O  &D&O� � +�2 � &2�n<f_klh +&O fh`gh \aylv ex[mx ba ij_^eh`_gguo dbkehl�Bhggh_ mjZ\g_gb_ \ ex[hf kemqZ_ [m^_l \u]ey^_lv lZd�KH��± � �G�  G�H � KH�n��Ijh\_^_f g_kdhevdh j_Zdpbc�Z� <_s_kl\Z ^he`gu kh^_j`Zlv bhgu <Z�� b 62��±� <hafh`gu_j_Z]_glu� +�62�� 1D�62�� &X62�� %D&O�� <k_ ljb j_Zdpbb ZgZeh]bq�gu�AZibr_f ihegh_ bhggh_ mjZ\g_gb_ j_Zdpbb ^ey jZkl\hjh\ %D&O�b 1D�62��%D�� � �&O± � �1D� � 62��±  %D62�p � �&O± � �1D�< j_Zdpbb h[jZam_lky hkZ^hd kmevnZlZ [Zjby�[� <_s_kl\Z kh^_j`Zl bhgu $J� b &O±� +&O� %D&O�� &X&O�� &D&O��)H&O�� )H&O�� $J12��AZibr_f j_Zdpbx f_`^m $J12� b &D&O���$J�� � �12�± � &D�� � �&O±  �$J&Op � �12�± � &D��H[jZam_lky [_euc hkZ^hd $J&O�\� <_s_kl\Z kh^_j`Zl bhgu KZ�� b KH��±� .�&2�� &D&O��AZibr_f bo j_Zdpbx�&D�� � �&O± � �.� � &2��±  &D&2�p � �&O± � �.�<uiZ^Z_l [_euc hkZ^hd KZKH��IjZdlbq_kdh_ aZgylb_ � ��Bamq_gb_ \ebygby mkeh\bcgZ kdhjhklv obfbq_kdbo j_Zdpbc��<h^hjh^ \u^_ey_lky Zdlb\g__ \ ijh[bjd_ k Zexfbgb_f��+&O � �$O  �$O&O� � �+�n�+&O � )H  )H&O� � +�n<u\h^� q_f Zdlb\g__ f_lZee� l_f [uklj__ b^_l j_Zdpby���J_Zdpby b^_l [uklj__ \ ijh[bjd_ k � fe k_jghc dbkehlu��$O � �+�62�  $O��62��� � �+�n<u\h^� q_f [hevr_ dhgp_gljZpby� l_f [hevr_ kdhjhklv j_Zdpbb�
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��;uklj__ b^_l j_Zdpby \ gZ]j_lhc ijh[bjd_�<u\h^� k m\_ebq_gb_f l_fi_jZlmju j_Zdpby b^_l [uklj__���K fjZfhjghc djhrdhc j_Zdpby b^_l [uklj__� l�_� aZdhgqblkyjZgvr_� &D&2� � �+&O  &D&O� � +�2 � &2�n<u\h^� q_f [hevr_ ih\_joghklv khijbdhkgh\_gby j_Z]bjmxsbo\_s_kl\� l_f \ur_ kdhjhklv j_Zdpbb���< ijh[bjd_� \ dhlhjmx ^h[Z\beb &X62�� j_Zdpby b^_l [uklj__�l�d� h[jZamxsZyky ba f_^gh]h dmihjhkZ f_^v b]jZ_l jhev dZlZebaZ�lhjZ�<_s_kl\Z� m\_ebqb\Zxsb_ kdhjhklv j_Zdpbb� gh kZfb \ j_Zdpbxg_ \klmiZxsb_� gZau\Zxlky dZlZebaZlhjZfb���Mkeh\by� \ebyxsb_ gZ kdhjhklv j_Zdpbb�² ijbjh^Z j_Z]bjmxsbo \_s_kl\�² dhgp_gljZpby j_Z]bjmxsbo \_s_kl\�² l_fi_jZlmjZ� ijb dhlhjhc ijhl_dZ_l j_Zdpby�² ih\_joghklv khijbdhkgh\_gby j_Z]bjmxsbo \_s_kl\�² \_s_kl\Z� mkdhjyxsb_ j_Zdpbx� ² dZlZebaZlhju�IjZdlbq_kdh_ aZgylb_ � ��Ihemq_gb_ ZffbZdZ b bamq_gb_ _]h k\hckl\�HagZdhfe_gb_ kh k\hckl\Zfb\h^gh]h jZkl\hjZ ZffbZdZIhemq_gb_ ZffbZdZ�IjZ\bevgh_ iheh`_gb_ ijh[bjdb ih^ [��<h�i_j\uo� 1+� e_]q_� q_f \ha^mo� hg[m^_l ih^gbfZlvky \\_jo� ihwlhfm ]Zahhl�\h^gZy ljm[dZ ^he`gZ lZd`_ [ulv gZijZ\e_�gZ \\_jo� <h�\lhjuo� fu [m^_f gZ]j_\Zlv\_s_kl\h \ ijh[bjd_� ihwlhfm hgh g_ ^he`�gh khijbdZkZlvky k ijh[bjdhc� dhlhjZy hlh]gy fh`_l jZkieZ\blvky�
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Ijh[bjdb ^he`gu [ulv kmobfb� l�d� ZffbZd j_Z]bjm_l k \h^hc b\ j_amevlZl_ h[jZam_lky ]b^jhdkb^ Zffhgby�1+� � +�2  1+�2+J_Zdpby ihemq_gby ZffbZdZ��1+�&O � &D�2+�� �1+�n � &D&O� � �+�2Bamq_gb_ k\hckl\ ZffbZdZ���:ffbZd ohjhrh jZkl\hjy_lky \ \h^_�1+� � +�2  1+�2+Ba�aZ jZkl\hj_gby ZffbZdZ \ ijh[bjd_ mf_gvrZ_lky ^Z\e_gb_�qlh ijb\h^bl d \kZku\Zgbx \h^u \ ijh[bjdm� Ihemq_gguc jZkl\hjk n_ghenlZe_bghf ^Z_l fZebgh\uc p\_l� ihkdhevdm 1+�2+± hkgh�\Zgb_� 1+�2+� 1+�� � 2+±
��< ijh[bjd_ k 1+� h[jZam_lky [_euc iZj�1+� � +&O  1+�&On1+� � +12�  1+�12�nK k_jghc b nhknhjghc dbkehlhc hiul g_ ihemqZ_lky ihlhfm� qlh�1+���62� b �1+���32� g_ e_lmqb��1+� � +�62�  �1+���62��1+���62�  �1+�� � 62��±�1+� � +�32�  �1+���32��1+���32�  �1+�� � 32��±��JZkl\hj h[_kp\_qb\Z_lky� ihkdhevdm k_jgZy dbkehlZ g_cljZebam�_l ZffbZd� l�_� kj_^Z klZgh\blky g_cljZevghc� < g_cljZevghc b db�kehc kj_^_ n_ghenlZe_bg [_kp\_lguc��1+�2+ � +�62�  �1+���62� � �+�21+�2+ � +�62�  �1+��+62� � +�2K ba[uldhf +�62� h[jZam_lky dbkeZy khev���<uiZ^Z_l [mjuc klm^_gbkluc hkZ^hd )H�2+��� JZkl\hj ZffbZdZy\ey_lky hkgh\Zgb_f� hg hkZ`^Z_l )H�2+����1+�2+ � )H&O�  )H�2+��p � �1+�&O�2+± � )H��  )H�2+��p

W�
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IjZdlbq_kdh_ aZgylb_ � ��JZkihagZ\Zgb_ fbg_jZevguo m^h[j_gbc
<uihegyy jZ[hlm� hjb_glbjmcl_kv gZ lZ[ebpm� ijb\_^_ggmx gZklj� ��� \ mq_[gbd_� Ihemq_ggu_ j_amevlZlu m^h[gh aZibkZlv \ ih�^h[gmx lZ[ebpm� Ijb\_^_f nhjfmeu gZb[he__ jZkijhkljZg_gguom^h[j_gbc b bo j_Zdpbb���:ffbZqgZy k_ebljZ² 1+�12��1+�12� � �+�62� �dhgp� � &X   �1+���62� � &X62� � �12�n � �+�2<u^_ey_lky [mjuc ]Za�F_^v jZkl\hjy_lky�

1+�12� 1D2+ 1+� +�2 1D12�� W� � �HsmsZ_lky aZiZo ZffbZdZ���GZljb_\Zy k_ebljZ² 1D12��1D12� � �+�62� �dhgp� � &X  1D�62� � &X62� � �12�n ��+�2F_^v jZkl\hjy_lky� <u^_ey_lky [mjuc ]Za k j_adbf aZiZohf���KmevnZl Zffhgby² �1+���62��1+���62� � %D&O�  %D62�p � �1+�&O<uiZ^Z_l [_euc hkZ^hd� g_jZkl\hjbfuc \ +12���1+���62� � �$J12�  $J�62�p � �1+�12�G_[hevrh_ ihfmlg_gb_ jZkl\hjZ� l�d� $J�62� ² fZehjZkl\hjb�fh_ \_s_kl\h���Nhknhjbl² &D��32����&D��32��� � �+12�  �&D�12��� � �+�32��Nhknhjbl g_jZkl\hjbf \ \h^_� gh jZkl\hjbf \ Zahlghc dbkehl_���Kbev\bgbl² .&O � 1D&O.&O � 1D&O � �$J12�  �$J&Op � 1D12� � .12�<uiZ^Z_l [_euc hkZ^hd�
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��DZeb_\Zy khev² .&O.&O � $J12�  .12� � $J&Op<uiZ^Z_l [_euc hkZ^hd�J_Zdpby dZebcghc k_eblju k k_jghc dbkehlhc b f_^vx��.� � �12�± � �+� � �62��± � &X   �.� � &X�� � �12�n � �62��± � �+�2KhdjZs_ggh_ bhggh_ mjZ\g_gb_��12�± � �+� � &X  &X�� � �12�n � �+�2&X � �+12� �dhgp�  &X�12��� � �12�n � �+�2IjZdlbq_kdh_ aZgylb_ � ��Ihemq_gb_ KH� b bamq_gb_ _]h k\hckl\�JZkihagZ\Zgb_ dZj[hgZlh\��FjZfhj bf__l mijhs_ggmx obfbq_kdmx nhjfmem² KZKH��GZibr_f _]h mjZ\g_gb_ j_Zdpbb k jZkl\hjhf +&O�&D&2� � �+&O  &D&O� � +�2 � &2�nDZjlhgguf djm`dhf klZdZg ijbdju\Zxl ^ey lh]h� qlh[u g_ me_�lmqb\Zeky m]e_dbkeuc ]Za���Ijb \g_k_gbb \ klZdZg k m]e_dbkeuf ]Zahf kibqdZ lmog_l� l�d�m]e_dbkeuc ]Za g_ ih^^_j`b\Z_l ]hj_gby� M]e_dbkeuc ]Za fh`ghi_j_eb\Zlv ba h^gh]h klZdZg \ ^jm]hc� l�d� hg ly`_e__ \ha^moZ bhk_^Z_l gZ ^g_�Nbabq_kdb_ k\hckl\Z�KH� ² [_kp\_lguc ]Za� jZkl\hjbfuc \ \h^_� ly`_e__ \ha^moZ�ijb l_fi_jZlmj_ ±���K i_j_oh^bl \ l\_j^h_ khklhygb_ �©kmohce_^ª� fbgmy `b^dmx nZam� Y\ey_lky dbkehlguf hdkb^hf� ijb jZk�l\hj_gbb \ \h^_ h[jZam_l g_mklhcqb\mx m]hevgmx dbkehlm�&2� +�2 +�&2� +� &2�� � �±�EZdfmk hdjZkbeky \ djZkguc p\_l� l�d� \ \h^_ ihke_ ijhimkdZgbyKH� h[jZam_lky m]hevgZy dbkehlZ�Ijb gZ]j_\Zgbb m]hevgZy dbkehlZ jZaeZ]Z_lky h[jZlgh gZ KH� bG�H��+�&2� +�2 &2�W�
KH� me_lZ_l� eZdfmk ijbgbfZ_l i_j\hgZqZevguc p\_l�
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��GZ[ex^Z_lky ihfmlg_gb_ jZkl\hjZ� gZ ijZdlbd_ wlh bkihevam_l�ky ijb ih[_ed_ kl_g� Ijhbkoh^bl j_Zdpby�KZ�HG�� � KH�  KZKH�p � G�HBa[ulhd KH� jZkl\hjy_l dZj[hgZl dZevpby� H[jZam_lky dbkeZykhev� KZKH� � G�H � KH�  KZ�GKH���Ijb ^h[Z\e_gbb ba\_kldh\hc \h^u hiylv h[jZam_lky dZj[hgZldZevpby �jZkl\hj fmlg__l��KZ�GKH��� � KZ�HG��  �KZKH�p � �G�HIjb gZ]j_\Zgbb ]b^jhdZj[hgZl jZaeZ]Z_lky�
��&D�+&2��� &D&2� +�2 &2�W�

<u\h^u�Z� dZj[hgZlu fh`gh i_j_\_klb \ ]b^jhdZj[hgZlu� ijhimkdZy q_�j_a gbo m]e_dbkeuc ]Za�[� ]b^jhdZj[hgZlu fh`gh i_j_\_klb \ dZj[hgZlu gZ]j_\Zgb_fbeb ^h[Z\e_gb_f ba\_kldh\hc \h^u���Mijhs_ggZy obfbq_kdZy nhjfmeZ ba\_klgydZ² KZKH��Ba\_klgyd fh`gh hij_^_eblv ^h[Z\e_gb_f dbkehlu �+&O�� [m^_l\u^_eylvky ]Za� dhlhjuc g_ ih^^_j`b\Z_l ]hj_gb_�KH��± � �G�  G�H � KH�n��Ijh\_^_f j_Zdpbx f_`^m jZkl\hjZfb %D&O� b 1D&2�%D&O� � 1D&2�  %D&2�p � �1D&O%D�� � &2��±  %D&2�p%D�� � �&O± � �1D� � &2��±  %D&2�p � �1D� � �&O±H[jZam_lky [_euc hkZ^hd�>hdZ`_f� qlh hkZ^hd kh^_j`bl Zgbhgu KH��±� >ey wlh]h ijbev_fdbkehlm� gZijbf_j� +&O�%D&2� � �+&O  %D&O� � +�2 � &2�n%D&2� � �+� � &O±  %D�� � �&O± � +�2 � &2�n%D&2� � �+�  %D�� � +�2 � &2�n<u^_ey_lky ]Za� dhlhjuc g_ ih^^_j`b\Z_l ]hj_gb_�
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IjZdlbq_kdh_ aZgylb_ � ��J_r_gb_ wdki_jbf_glZevguc aZ^Zq ih l_f_©:ahl b nhknhjª��J_Zdpby g_cljZebaZpbb ² wlh j_Zdpby f_`^m dbkehlhc b hkgh�\Zgb_f� Ke_^h\Zl_evgh� gZf gZ^h \u[jZlv hij_^_e_ggu_ dbkehlm bhkgh\Zgb_� ijb \aZbfh^_ckl\bb dhlhjuo ihemqZ_lky g_h[oh^bfh_\_s_kl\h�Z� <havf_f ]b^jhdkb^ Zffhgby �1+�2+� b kheygmx dbkehlm�+&O�� AZibr_f mjZ\g_gb_ j_Zdpbb�1+�2+ � +&O  1+�&O � +�22+± � +�  +�2[� <havf_f ]b^jhdkb^ Zffhgby �1+�2+� b k_jgmx dbkehlm�+�62��� �1+�2+ � +�62�  �1+���62� � �+�22+± � +�  +�2��>ey hij_^_e_gby �1+���62� kgZqZeZ ^hdZ`_f� qlh \u[jZggh_\_s_kl\h kh^_j`bl dZlbhgu Zffhgby �1+���� >h[Z\bf d \_s_kl\mjZkl\hj 1D2+ b gZ]j__f kf_kv�
�1+���62� 1D2+ 1D�62� 1+� +�2W� �� � � � ��1+�� � 62��± � �1D� � �2+±  �1D� � 62��± � �1+�n � �+�2?keb ihy\beky aZiZo ZffbZdZ� agZqbl� \_s_kl\h kh^_j`Zeh 1+���L_i_jv ^hdZ`_f� qlh \_s_kl\h kh^_j`bl 62��±�>ey wlh]h ^h[Z\bf d g_fm jZkl\hj %D&O��%D&O� � �1+���62�  %D62�p � �1+�&O%D�� � �&O± � �1+�� � 62��±  %D62�p � �1+�� � �&O±?keb \uiZ^_l [_euc hkZ^hd� lh \_s_kl\h kh^_j`bl 62��±� Ke_^h�\Zl_evgh� wlh �1+���62����D dZ`^hc ijh[bjd_ ijbeb\Z_f �� jZkl\hj $J12�� Ijh[bjdZ k1+�&O ^Zkl [_euc hkZ^hd $J&O� k �1+���+32� ² `_eluc hkZ^hd$J�32�� Z k 1+�12� ² hklZg_lky [_a baf_g_gbc�$J� � 12�± � 1+�� � &O±  $J&Op � 1+�� � 12�±�$J� � �12�± � �1+�� � +32��±  $J�32�p ��1+�� � +� � �12�±
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��Ihke_^h\Zl_evgh ijbeb\Z_f jZkl\hj ba h^ghc ijh[bjdb d jZk�l\hjZf � ^jm]bo� ?klv � \ZjbZglZ� \uiZ^Z_l [_euc hkZ^hd beb jZk�l\hju \ � ijh[bjdZo g_ baf_gylky� < ��hf kemqZ_ kheygZy dbkehlZ \lhc ijh[bjd_� \ dhlhjhc hkZ^hd g_ \uiZe� \h \lhjhf ² kheygZy db�kehlZ ² \ lhc ijh[bjd_� dhlhjmx fu ^heb\Zeb d ^\mf ^jm]bf� ;_�euc hkZ^hd %D��32�����%D�� � �&O± � �1D� � �32��±  %D��32���p � �1D� � �&O±Qlh[u ijh\h^bfu_ j_Zdpbb [ueb gZ]ey^g_c� fh`gh khklZ\blv �lZ[ebqdb� %D&O� 1D�32� +&O%D&O� hkZ^hd [_euc ²1D�32� [_euc hkZ^hd ²+&O ² ²
� � � � � �� �� �� �Lh]^Z lZ ijh[bjdZ� k dhlhjhc gbq_]h g_ ijhj_Z]bjh\Zeh� b kh�^_j`bl +&O���Ijh\_^_f mdZaZggmx j_Zdpbx��1+�12� � &D�2+��  &D�12��� � �1+�n � �+�2Bo g_evay kf_rb\Zlv� l�d� \ j_amevlZl_ \aZbfh^_ckl\by \u^_ey�_lky ZffbZd� IjZdlbq_kdh_ aZgylb_ � ��DZq_kl\_ggh_ hij_^_e_gb_ m]e_jh^Zb \h^hjh^Z \ hj]Zgbq_kdbo \_s_kl\ZoZ� KlZdZg aZihl_e ihlhfm� qlh ijb ]hj_gbb ]ZaZ �kibjlZ� \u^_�eyxlky KH� b \h^Z �iZj�� IZj dhg^_gkbjm_lky gZ oheh^guo kl_gdZoklZdZgZ� b hg aZihl_\Z_l� < kemqZ_ k ]b^jhdkb^hf dZevpby [_eu_iylgZ ihy\eyxlky ba�aZ h[jZah\Zgby KZKH��KZ�HG�� � KH�  KZKH�p � G�HBa hiulZ ke_^m_l� qlh \ k]hj_\r_f \_s_kl\_ _klv m]e_jh^ b \h�^hjh^�
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[� Wdki_jbf_gl ijh\h^blky ZgZeh]bqgh hiulm Z��MjZ\g_gb_ j_Zdpbb ]hj_gby iZjZnbgZ�
� ���&��+�� 2� &2� +�2W� ��� ��>ey h[gZjm`_gby k\h[h^gh]h m]e_jh^Z \ ieZf_gb k\_qb gm`ghih^_j`Zlv qbklh_ kl_deh gZ^ ieZf_g_f� Kl_deh ihkl_i_ggh aZdhi�lblky� Wlh b _klv k\h[h^guc m]e_jh^�\� MjZ\g_gb_ j_Zdpbb�

&��+�� &X2 &2� +�2 &X� �� W� ��� �� � ��Ba\_kldh\Zy \h^Z ih[_e__l� \ke_^kl\b_ h[jZah\Zgby g_jZkl\hjb�fh]h dZj[hgZlZ� &X62� ihkbg__l ba�aZ h[jZah\Zgby djbklZeeh]b^jZ�lZ &X62� � �+�2�IjZdlbq_kdh_ aZgylb_ � ��Ihemq_gb_ wlbe_gZ b bamq_gb_ _]h k\hckl\Ihemq_gb_ wlbe_gZ�Dhgp_gljbjh\ZggZy k_jgZy dbkehlZ h[eZ^Z_l k\hckl\hf hl[bjZlv\h^m m ^jm]bo \_s_kl\� Wlh k\hckl\h bkihevah\Zgh ^ey ihemq_gbywlbe_gZ�
&�+�2+ &�+� +�2+�62� �dhgp�W� �

<h^Z qZklbqgh dhg^_gkbjm_lky gZ kl_gdZo ijh[bjdb b kdZlu\Z�_lky h[jZlgh \ jZkl\hj� Wlbe_g moh^bl ih ]Zahh[jZaghc ljm[d_�K\hckl\Z wlbe_gZ�Ijb ijh[mevdb\Zgbb wlbe_gZ q_j_a jZkl\hj [jhfghc \h^u bi_jfZg]ZgZlZ ijhbkoh^bl h[_kp\_qb\Zgb_�%U� �DT� � &�+�  &�+�%U�Wlbe_g ]hjbl `_eluf ieZf_g_f� ijb \g_k_gbb nZjnhjh\hc qZr�db hgZ q_jg__l� ba�aZ g_ihegh]h k]hjZgby wlbe_gZ h[jZam_lky k\h�[h^guc m]e_jh^ ² kZ`Z q_jgh]h p\_lZ� Ijb \^m\Zgbb \ha^moZ \ieZfy wlbe_gZ ijhbkoh^bl ihegh_ k]hjZgb_ wlbe_gZ� b ieZfy ba`_elh]h klZgh\blky kbgbf�
&�+� 2� &2� +�2� � W� �� �
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IjZdlbq_kdh_ aZgylb_ � ��Bamq_gb_ k\hckl\ )H b _]h kh_^bg_gbc
��GZ[ex^Z_lky \u^_e_gb_ ]ZaZ� Wlhl ]Za ² \h^hjh^� dhlhjuc h[�jZam_lky ijb j_Zdpbb�)H � +�62�  )H62� � +�n)H� � �+&O  )H&O� � +�n=\ha^v� \g_k_gguc \ &X&O�� ihdju\Z_lky f_^vx \ke_^kl\b_ we_d�ljhobfbq_kdhc j_Zdpbb�)H � &X&O�  )H&O� � &Xp)HR � &X��  &XR � )H����< h[hbo kemqZyo hdkb^ `_e_aZ jZkl\hjy_lky ijb gZ]j_\Zgbb�)H�2� � �+� � �&O± �)H�� � �&O± � �+�2)H�2� � �+� � �62��± �)H�� � �62��± � �+�2��< h[_bo ijh[bjdZo h[jZamxlky klm^_gbklu_ hkZ^db�HkZ^hd )H�2+�� ² [mjuc� Z )H�2+�� ² [_euc� gh [ukljh [mj__lba�aZ h[jZah\Zgby )H�2+�� �hdbkey_lky \ha^mohf��)H�� � �&O± � �1D� � �2+±  )H�2+��p � �1D� � �&O±)H�� � �&O± � �1D� � �2+±  )H�2+��p � �1D� � �&O±Ijb ^h[Z\e_gbb kheyghc dbkehlu d ]b^jhdkb^m `_e_aZ�,,� ]b^�jhdkb^ jZkl\hjy_lky� ijb ^h[Z\e_gbb ]b^jhdkb^Z gZljby ² g_l� <kemqZ_ )H�2+�� ]b^jhdkb^ jZkl\hjy_lky dZd ijb ^h[Z\e_gbb 1D2+�lZd b +&O� �&O± � )H�2+�� � �+� �+�2 � )H�� � �&O±�&O± � )H�2+�� � �+� �+�2 � )H�� � �&O±1D� � )H�2+�� � 2+±  1D� � >)H�2+��@±��HkZ^hd ih[mj_e� )H�2+�� hdbkebeky \ha^mohf ^h )H�2+����)H�2+�� � 2� � �+�2 �)H�2+����Ihke_ keb\Zgby jZkl\hjh\ h[jZam_lky kbgbc jZkl\hj�)H&O� � .�>)H�&1��@  .)H>)H�&1��@ � �.&O

W�W�

http://alexbooks.ucoz.com/load/reshebniki/68



��

H[jZah\Z\rbcky dhfie_dk gZau\Z_lky lmjg[mee_\Z kbgv�Ijb keb\Zgbb jZkl\hjh\ )H&O� b .6&1 h[jZam_lky yjdh�djZkgucjZkl\hj� HdjZkdm jZkl\hjm ijb^Z_l jh^Zgb^ `_e_aZ�,,,� ² )H�6&1��)H&O� � �.6&1  )H�6&1�� � �.&O��< jZkl\hj_ ijhbkoh^bl qZklbqguc ]b^jheba \_s_kl\Z��)H62� � �+�2 �)H2+��62� � +�62�Ba mjZ\g_gby j_Zdpbb \b^gh� qlh \ j_amevlZl_ ]b^jhebaZ h[jZam�_lky dbkehlZ� l�_� jZkl\hj kheb bf__l dbkemx j_Zdpbx kj_^u� Ih�wlhfm eZdfmk \ jZkl\hj_ )H62� djZkguc�
IjZdlbq_kdh_ aZgylb_ � ���J_r_gb_ wdki_jbf_glZevguo aZ^Zqih jZa^_em ©F_lZeeuª

��,�uc gZ[hj �� �� �� ��<_s_kl\Z�1D�&2�� 0J&O�� %D&O�Ijbeb\Z_f jZkl\hj eZdfmkZ d dZ`^hc ijh[bjd_� lZf� ]^_ eZdfmkihkbg__l� gZoh^blky 1D�&2� �s_ehqgZy kj_^Z��1D�&2� � +�2 1D2+ � 1D+&2�D ^\mf hklZ\rbfky ijh[bjdZf ^h[Z\ey_f )H��62����lZf� ]^_ \u�iZ^_l [_euc hkZ^hd� gZoh^blky %D&O���%D&O� � )H��62���  �)H&O� � �%D62�p< hklZ\r_cky ijh[bjd_ gZoh^blky� ke_^h\Zl_evgh� 0J&O��,,�hc gZ[hj �� �� �� ��<_s_kl\Z�1D�&2�� &D&O�� .&OEZdfmkhf hij_^_ey_f 1D�&2�� dZd \ i_j\hf gZ[hj_�D ^\mf hklZ\rbfky ijh[bjdZf ^h[Z\ey_f jZkl\hj dZj[hgZlZ gZ�ljby� ijh[bjdZ� \ dhlhjhc \h^Z ihfmlg__l� kh^_j`bl &D&O�� hklZ\�rZyky ijh[bjdZ k .&O�&D&O� � 1D�&2�  &D&2�p � �1D&O,,,�bc gZ[hj �� �� �� ��<_s_kl\Z� $O&O�� %D&O�� )H62�D dZ`^hc ijh[bjd_ ^h[Z\bf jZkl\hj .�>)H�&1��@ �`_elhc djh\y�ghc kheb�� jZkl\hj hdjZkblky \ kbgbc p\_l² lZf )H62��
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)H62� � .�>)H�&1��@  .)H>)H�&1��@p � .�62�D ^\mf hklZ\rbfky ijh[bjdZf ijbeb\Z_f eZdfmk� lZf� ]^_ eZd�fmk ihdjZkg__l� kh^_j`blky $O&O� �dbkeZy kj_^Z��$O&O� � +�2 $O�2+�&O� � +&O��KgZqZeZ jZkl\hjbf ihjhrdb \ \h^_� ba ��o ihjhrdh\ jZkl\hjbl�ky lhevdh kh^Z�D hklZ\rbfky ^\mf ihjhrdZf ijbev_f jZkl\hj +�62�� \u^_e_�gb_ imaujvdh\ ]ZaZ mdZau\Z_l gZ KZKH� �f_e�� hklZ\r__ky \_s_kl\h² ]bik �&D62���+�62� � &D&2�  &D62�p � �+�2 � &2�n�+� � 62��± � &D&2�  &D62�p � �+�2 � &2�n��<j_f_ggZy `_kldhklv�&D�+&2��� � &D�2+��  �&D&2�p � �+�2&D�+&2��� &D&2�p � +�2 � &2�nMkljZg_gb_ ihklhygghc `_kldhklb�&D62� � 1D�&2�  &D&2�p � 1D�62���Ijh\_^_f g_kdhevdh j_Zdpbc�Z� &D�2+�� o &D&2� o&D�+&2��� o &D&2� o &D&O�&D�2+�� � &2�  &D&2�p � +�2&D&2� � &2� � +�2  &D�� � �+&2�±&D�+&2��� &D&2�p � +�2 � &2�n&D&2� � �+� � �&O±  &D�� � �&O± � +�2 � &2�&D&2� � �+�  &D�� � &2�n � +�2[� 0J2o0J&O� o0J&2�0J2 � �+� � �&O±  0J�� � �&O± � +�20J2 � �+�  0J�� � +�20J�� � �&O± � �1D� � &2��±  0J&2�p � �1D� � �&O±0J�� � &2��±  0J&2�p��Ihemqbf $O�2+��� >ey wlh]h ijh\_^_f j_Zdpbx f_`^m jZkl\h�jZfb $O&O� b 1D2+�$O&O� � �1D2+  $O�2+��p � �1D&O$O�� � �2+±  $O�2+��p

W�

W�
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?keb ZddmjZlgh ijbeb\Zlv s_ehqv� lh \uiZ^_l [_euc klm^_gb�kluc hkZ^hd ]b^jhdkb^Z� Ihemq_gguc hkZ^hd jZahev_f gZ � ijh[bj�db� D h^ghc ^h[Z\bf +&O� d ^jm]hc ba[ulhd 1D2+� < h[hbo kemqZyohkZ^hd jZkl\hjblky� Ke_^h\Zl_evgh� $O�2+�� ² Zfnhl_jguc ]b^jh�dkb^� $O�2+�� � 1D2+  1D>$O�2+��@$O�2+�� � 2+±  >$O�2+��@±$O�2+�� � �+&O  �+�2 � $O&O�$O�2+�� � �+�  $O�� � �+�2��Khev_f jZkl\hju &D&O� b 1D�&2�&D&O� � 1D�&2�  &D&2�p � �1D&OKhev_f jZkl\hju 1D2+ b +&O1D2+ � +&O  1D&O � +�2��Ijbeb\Z_f .�>)H�&1��@ d )H62�� h[jZam_lky oZjZdl_jguc kbgbcjZkl\hj )H�� � 62��± � �.� � >)H�&1��@�±   .)H>)H�&1��@ � �.� � 62��±D jZkl\hjm )H��62��� ijbeb\Z_f .6&1� ihemqZ_f djZkguc jZk�l\hj� �)H�� � �62��± � �.� � �6&1±  �)H�6&1�� � �.� � �62��±��KgZqZeZ ihemqbf KZKH� ba KZ�HG�� b 1D�&2�&D�� � �2+± � �1D� � &2��±  &D&2�p � �1D� � �2+±&D�� � &2��±  &D&2�pIhemqbf &D62� ba +�62� b &D�2+���&D�� � �2+± � �+� � 62��±  &D62�p � �+�2��KgZqZeZ ihemqbf ]b^jhdkb^ `_e_aZ�)H&O� � �1D2+  )H�2+��p � �1D&OHkZ^hd hlnbevljm_f b ijhdZebf��)H�2+�� )H�2� � �+�2nW�
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���:exfbgbc jZkl\hjbf \ dbkehl_� aZl_f hkZ^bf _]h ]b^jhdkb^� aZ�l_f k ba[uldhf s_ehqb ihemqbf jZkl\hjbfuc dhfie_dk��$O � �+&O  �$O&O� � �+�n$O&O� � �1D2+  $O�2+��p � �1D&O$O�2+�� � 1D2+  1D>$O�2+��@
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E:;HJ:LHJGU? HIULU
Hiul � ��Bkke_^h\Zgb_ \_s_kl\gZ we_dljbq_kdmx ijh\h^bfhklv��KgZqZeZ bkke_^m_f gZ we_dljhijh\h^ghklv djbklZeebq_kdbc1D&O� ?keb ih^g_klb kmob_ we_dljh^u ijb[hjZ d kmohc kheb� lhfu m\b^bf� qlh l\_j^uc 1D&O g_ ijh\h^bl lhd �eZfihqdZ g_ aZ�]hjZ_lky��Ijh\_jbf we_dljhijh\h^ghklv ^bklbeebjh\Zgghc \h^u� HdZau�\Z_lky� qlh qbklZy \h^Z lZd`_ g_ ijh\h^bl lhd�L_i_jv jZkl\hjbf djbklZeebd kheb \ ^bklbeebjh\Zgghc \h^_ b\g_k_f \ ihemq_gguc jZkl\hj we_dljh^u ijb[hjZ� Fu m\b^bf� qlheZfihqdZ yjdh aZ]hj_eZkv� l�_� jZkl\hj 1D&O ijh\h^bl lhd�We_dljbq_kdbc lhd ijh\h^yl lhevdh l_ \_s_kl\Z� dhlhju_ kh�^_j`Zl k\h[h^gu_ bhgu �gZijbf_j� jZkl\hju�� <h^Z bhgh\ ijZdlb�q_kdb g_ kh^_j`bl� Z \ djbklZeebq_kdhf 1D&O \k_ bhgu k\yaZgu� ih�wlhfm lhd hg g_ ijh\h^bl� < jZkl\hj_ `_ ijhbkoh^bl ^bkkhpbZpbyfhe_dme gZ bhgu� ihwlhfm jZkl\hj ijh\h^bl lhd� l�_� y\ey_lky we_d�ljheblhf���<h \k_o lj_o klZdZgZo ijhoh^bl we_dljbq_kdbc lhd �gZ[ex^Z_lky]hj_gb_ eZfihqdb�� l�_� \k_ ljb jZkl\hjZ y\eyxlky we_dljheblZfb� <jZkl\hjZo kh^_j`Zlky k\h[h^gu_ bhgu� h[jZah\Zggu_ aZ kq_l ^bk�khpbZpbb fhe_dme \ \h^_� [eZ]h^Zjy bf \hagbdZ_l we_dljhijh\h^�ghklv� Hiul � ��Bamq_gb_ ^\b`_gby bhgh\\ we_dljbq_kdhf ihe_��Kfhq_gguc \ s_ehqb dhg_p gbldb hdjZkblky \ fZebgh\uc p\_laZ kq_l n_ghenlZe_bgZ� Kh \j_f_g_f hdjZr_ggZy qZklv gblb [m^_lm\_ebqb\Zlvky� b ihkl_i_ggh hgZ klZg_l fZebgh\hc \ky� Wlh y\e_gb_
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ijhbkoh^bl ba�aZ i_j_f_s_gby ]b^jhdkh�Zgbhgh\ HG± \^hev gblbih^ ^_ckl\b_f we_dljbq_kdh]h lhdZ� HljbpZl_evgh aZjy`_ggu_ bh�gu ijbly]b\Zxlky d iheh`bl_evghfm we_dljh^m� l�_� HG± i_j_f_sZ�_lky hl dZlh^Z �©±ª� d Zgh^m �©�ª����Ijh\_^_f ZgZeh]bqguc hiul k jZkl\hjhf &X62��=hem[Zy hdjZkdZ i_j_f_sZ_lky hl Zgh^Z �©�ª� d dZlh^m �©±ª��HgZ \hagbdZ_l aZ kq_l &X��� dhlhjuc ijbly]b\Z_lky d hljbpZl_evgh�fm we_dljh^m�<u\h^� p\_l n_ghenlZe_bgZ baf_gyxl bhgu HG±� jZkl\hj &X62�\ ]hem[hc p\_l hdjZrb\Zxl bhgu &X���
Hiul � ��Ijh\_^_gb_ j_Zdpbb h[f_gZ\ jZkl\hjZo we_dljheblh\

��Ijh\_^_f g_kdhevdh j_Zdpbc�Z� <aZbfh^_ckl\b_ f_`^m jZkl\hjZfb 1D2+ b )H&O��1D2+ � )H&O�  �1D&O � )H�2+��p�2+± � )H��  )H�2+��pGZ[ex^Z_lky \uiZ^_gb_ [mjh]h klm^_gbklh]h hkZ^dZ� J_Zdpbyijhoh^bl \ h[uqguo mkeh\byo� �Ijb ^h[Z\e_gbb ba[uldZ 1D2+hkZ^hd fh`_l jZkl\hjblvky��[� <aZbfh^_ckl\b_ 1D�&2� k &D&O�1D�&2� � &D&O�  �1D&O � &D&2�p&2��± � &D��  &D&2�p<uiZ^Z_l [_euc hkZ^hd� J_Zdpby b^_l \ h[uqguo mkeh\byo�\� <aZbfh^_ckl\b_ f_`^m jZkl\hjZfb D�KH� b +&O�.�&2� � �+&O  �.&O � +�2 � &2�n&2��± � �+�  &2�n � +�2<u^_ey_lky ]Za �ijb h[uqguo mkeh\byo�� Ijb gZ]j_\Zgbb ijh�[bjdb \u^_e_gb_ ijhbkoh^bl [he__ [mjgh�]� <aZbfh^_ckl\b_ f_`^m 1D2+ b +&O �k n_ghenlZe_bghf��JZkl\hj 1D2+ aZ kq_l n_ghenlZe_bgZ bf__l fZebgh\mx hdjZkdm�Ihke_ j_Zdpbb k +&O fZebgh\Zy hdjZkdZ ijhiZ^Z_l� jZkl\hj klZgh�\blky ijhajZqguf�
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1D2+ � +&O  1D&O � +�22+± � +�  +�2^� <aZbfh^_ckl\b_ f_`^m )H&O� b .12�)H&O� � .12� zJ_Zdpby g_ b^_l gb ijb dZdbo mkeh\byo� l�d� ijb \aZbfh^_ckl\bbg_ h[jZamxlky ]Za� hkZ^hd beb \h^Z�<u\h^� j_Zdpbb hkZ`^_gby� h[jZah\Zgby \h^u beb ]ZaZ \ jZkl\h�j_ b^ml [_a dZdbo�eb[h ^hihegbl_evguo mkeh\bc� ijb dhfgZlghcl_fi_jZlmj_���I_j_qbkebf \k_ j_Zdlb\u� jZkl\hju 1D2+� &D�2+��� +&O�1D�&2�� .�&2�� &D&O�� )H&O�� .12�� n_ghenlZe_bg�GZf gm`gh ihemqblv KZKH�� >ey wlh]h ih^hc^ml� .�&2�� 1D�&2�b &D�2+��� &D&O��AZibr_f \k_ \hafh`gu_ j_Zdpbb�.�&2� � &D�2+��  &D&2�p � �.2+1D�&2� � &D�2+��  &D&2� � �1D2+.�&2� � &D&O�  &D&2�p � �.&O1D�&2� � &D&O�  &D&2�p � �1D&OLZd`_ fh`gh ihemqblv KZKH�� ijh^m\Zy q_j_a jZkl\hj KZ�HG��m]e_dbkeuc ]Za k ihfhsvx ljm[hqdb�KZ�HG�� � KH�  KZKH�p � G�HHiul � ��HagZdhfe_gb_k h[jZapZfb k_jub __ ijbjh^gufb kh_^bg_gbyfb��Nbabq_kdb_ k\hckl\Z k_ju�K_jZ y\ey_lky l\_j^uf \_s_kl\hf� g_ jZkl\hjbfuf \ \h^_ � ijbihiuld_ jZkl\hj_gby \kieu\Z_l gZ ih\_joghklv�� jZkl\hjbfZ \ g_�dhlhjuo hj]Zgbq_kdbo \_s_kl\Zo� bf__l `_eluc p\_l� [_a aZiZoZ�e_]dh ieZ\blky� bf__l g_kdhevdh fh^bnbdZpbc���Hibr_f ijbjh^gu_ fh^bnbdZpbb k_ju�
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Nbabq_kdb_ k\hckl\ZGZa\Zgb_ NhjfmeZ Z]j_]Zlgh_khklhygb_ p\_l l\_j^hklvk_jgucdheq_^Zg )H6� l\_j^uc k\_leh�`_eluc ojmidbcpbgdh\Zyh[fZgdZ =Q6 l\_j^uc [_euc l\_j^uck\bgph\uc[e_kd 3E6 l\_j^uc q_jguc ojmidbcf_^gucdheq_^Zg )H&X6� l\_j^uc q_jguc ojmidbcZg]b^jbl &D62� l\_j^uc [_euc ojmidbc]bik &D62� �� ���+�2 l\_j^uc [_euc l\_j^uc
fbjZ[bebl 1D�62� �� ��+�2 l\_j^uc [_euc l\_j^uc

Hiul � ��JZkihagZ\Zgb_ kmevnZlh\��GZ[ex^Z_lky ihy\e_gb_ [_eh]h hkZ^dZ \ ijh[bjd_ k kmevnZlhfgZljby� < ^jm]bo ijh[bjdZo \b^bfuo baf_g_gbc g_ gZ[ex^Z_lky�%D&O� � 1D�62�  %D62�p � �1D&O%D�� � �&O± � �1D� � 62��±  %D62�p � �1D� � �&O±%D�� � 62��±  %D62�p��>ey hij_^_e_gby &X62� gZ^h m[_^blvky� qlh \u^Zggu_ djbklZe�eu kh^_j`Zl &X� b 62��±� >ey wlh]h kgZqZeZ ^h[Z\bf g_fgh]h 1D2+d jZkl\hjm ba \u^Zgguo djbklZeeh\�&X62� � �1D2+  1D�62� � &X�2+��p<uiZe kbgbc hkZ^hd� l�_� bkoh^guc jZkl\hj kh^_j`Ze &X���L_i_jv ^h[Z\bf d jZkl\hjm %D&O�&X62� � %D&O�  &X&O� � %D62�pH[jZah\Zeky [_euc hkZ^hd� l�_� jZkl\hj kh^_j`Ze 62��±� Ke_^h�\Zl_evgh� bkoh^gh_ \_s_kl\h kh^_j`bl &X62��
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��< ijh[bjd_ k k_jghc dbkehlhc \uiZ^_l [_euc hkZ^hd� < ^jm]boijh[bjdZo gbq_]h g_ ijhbkoh^bl�%D&O� � +�62�  %D62�p � �+&O<u\h^� kmevnZl�bhgu jZkihagZxlky k ihfhsvx jZkl\hjbfuokhe_c [Zjby� Hiul � ��<aZbfh^_ckl\b_ khe_c Zffhgbykh s_ehqZfb��Ijb keb\Zgbb jZkl\hjh\ 1+�&O b 1D2+ \b^bfuo baf_g_gbc g_ijhbkoh^bl� GZ]j_\Z_f ihemq_ggmx kf_kv ihqlb ^h dbi_gby �g_ aZ�[u\Zcl_ h l_ogbd_ [_ahiZkghklb�� Ih^ghkbf d ijh[bjd_ kfhq_ggmx\h^hc [mfZ`dm eZdfmkZ� eZdfmk kbg__l� Ba ijh[bjdb \u^_ey_lky ]Zak j_adbf oZjZdl_jguf aZiZohf� Wlh ZffbZd�1+�&O � 1D2+ 1+�n � +�2 � 1D&O��>ey hij_^_e_gby �1+���62� gm`gh hl^_evgh hij_^_eblv bhgu1+�� b 62��±�KmevnZl�bhg hij_^_ey_lky k ihfhsvx dZlbhgZ %D�� �gZijbf_j�jZkl\hj %D&O����1+���62� � %D&O�  %D62�p � �1+�&O<uiZ^Z_l [_euc hkZ^hd�Bhg Zffhgby hij_^_ey_lky ZgZeh]bqgh ij_^u^ms_fm hiulm�>h[Z\ey_f jZkl\hj 1D2+ b gZ]j_\Z_f��1+���62� � �1D2+ 1D�62� � �1+�n � �+�2<u^_eyxsbcky ]Za bf__l j_adbc oZjZdl_jguc aZiZo� Z lZd`_ ba�f_gy_l hdjZkdm eZdfmkZ�<u\h^� j_Zdpbb khe_c Zffhgby kh s_ehqZfb fh]ml [ulv bkihev�ah\Zgu \ eZ[hjZlhjbb ^ey ihemq_gby ZffbZdZ�Hiul � ��HagZdhfe_gb_ k Zahlgufb m^h[j_gbyfb��KhklZ\bf ij_^eh`_ggmx lZ[ebpm

W�
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GZa\Zgb_m^h[j_gby Obfbq_kdZynhjfmeZ <g_rgbc \b^�p\_l JZkl\hjbfhklv\ \h^_ZffbZqgZyk_ebljZ 1+�12� [_eu_djbklZeeu ohjhrZygZljb_\Zyk_ebljZ 1D12� [_eu_djbklZeeu ohjhrZykmevnZlZffhgby �1+���62� [_eu_djbklZeeu ohjhrZy
fhq_\bgZ 2 & 1+�1+�

[_eu_djbklZeeu fZeZyjZkl\hjbfhklv\ \h^_
��QZklv hibehd \ hiul_ jZkl\hjy_lky� keurgh rbi_gb_� ihy\ey_l�ky [mjh_ h[eZqdh� ijh[bjdZ aZf_lgh gZ]j_\Z_lky�>ZggZy j_Zdpby ih^l\_j`^Z_l gZebqb_ 12�±��1+�12� � +�62��dhgp�  �1+���62� � �12�n � +�2 � �� 2�n:gZeh]bqgZy j_Zdpby [m^_l ijhoh^blv k gZljb_\hc k_ebljhc�1D12�����Ijb gZ]j_\Zgbb gZqbgZ_l \u^_eylvky ]Za k j_adbf oZjZdl_jgufaZiZohf� EZdfmk hdjZrb\Z_lky \ kbgbc p\_l� Wlhl ]Za ZffbZd�1+�12� � 1D2+ 1+�n � +�2 � 1D12�Hiul � ��HagZdhfe_gb_ k nhknhjgufb m^h[j_gbyfb��KhklZ\bf ij_^eh`_ggmx lZ[ebpm�GZa\Zgb_m^h[j_gby Obfbq_kdZynhjfmeZ <g_rgbc \b^�p\_l JZkl\hjbfhklv\ \h^_^\hcghckmi_jnhknZl &D�+�32��� [_eucihjhrhd ohjhrZynhknhjblgZyfmdZ &D��32��� [_eucihjhrhd hq_gv iehoZy
Zffhnhk �1+���+32� �� 1+�+�32� [_eu_djbklZeeu ohjhrZy
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GZa\Zgb_m^h[j_gby Obfbq_kdZynhjfmeZ <g_rgbc \b^�p\_l JZkl\hjbfhklv\ \h^_ij_pbiblZl &D+32� [_eucihjhrhd kj_^gyyijhklhckmi_jnhknZl &D�+�32��� �� &D62� [_eucihjhrhd kj_^gyy
��Ijb ^h[Z\e_gbb d h[hbf jZkl\hjZf \uiZ^Z_l `_eluc hkZ^hd$J�32���$J12� � &D�+�32���  �$J�32�p � �+12� � &D�12����$J12� � �1+���+32�  $J�32�p � �1+�12� � +12��$J12� � 1+�+�32�  $J�32�p � 1+�12� � �+12�Ijb ^h[Z\e_gbb \ ijh[bjdb +12� hkZ^db jZkl\hjyxlky$J�32� � �+12�  �$J12� � +�32�;he__ kbevgZy dbkehlZ \ul_kgy_l [he__ keZ[mx�Hiul � ��HagZdhfe_gb_ kh k\hckl\ZfbdZj[hgZlh\ b ]b^jhdZj[hgZlh\��Ijb ^h[Z\e_gbb +&O \u^_ey_lky [_kp\_lguc ]Za� Kibqb \ ijh�[bjdZo ihlmoeb� l�_� ]Za g_ ih^^_j`b\Z_l ]hj_gb_� Wlhl ]Za ² m]e_�dbkeuc� &D&2� � �+&O  &D&O� � +�2 � &2�n&D&2� � �+� � �&O±  &D�� � �&O± � +�2 � &2�n&D&2� � �+�  &D�� � +�2 � &2�n1D�&2� � �+&O  �1D&O � +�2 � &2�n�1D� � &2��± � �+� � �&O±  �1D� � �&O± � +�2 � &2�n&2��± � �+�  +�2 � &2�n<u\h^� ^ey h[gZjm`_gby bhgZ KH��± fh`_l [ulv bkihevah\ZgZdbkehlZ [he__ kbevgZy� q_f m]hevgZy���Ijh\_^_f g_kdhevdh hiulh\�Z� KZ�GKH��� � KZ�HG��  �KZKH�p � �G�HKZ�� � GKH�± � HG±  KZKH�p � G�H<uiZ^Z_l [_euc hkZ^hd�
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[� Ijb gZ]j_\Zgbb 1D+&2� hieu\Z_l b mf_gvrZ_lky \ h[t_f_�<u^_ey_lky \h^Z� iZju dhlhjhc dhg^_gkbjmxlky gZ kl_gdZo ijh[bj�db� =Za q_j_a ]Zahhl\h^gmx ljm[dm ihklmiZ_l \h \lhjmx ijh[bjdm bijh[mevdb\Z_lky q_j_a jZkl\hj KZ�HG��� JZkl\hj fmlg__l ² \uiZ�^Z_l [_euc hkZ^hd��1D+&2� 1D�&2� � +�2n � &2�n&D�2+�� � &2� &D&2�p � +�2Ljm[hqdm \ulZkdb\Zxl ba \h^u� Z lhevdh ihlhf ij_djZsZxl gZ�]j_\Zgb_� l�d� ijb hoeZ`^_gbb \h^Z fh`_l aZkhkZlvky \ ijh[bjdm k1D+&2� �\ke_^kl\b_ mf_gvr_gby ^Z\e_gby \ ijh[bjd_ k 1D+&2���<u\h^� dZj[hgZlu fh`gh ihemqblv� ijhdZeb\Zy ]b^jhdZj[hgZlu���< mq_[gbd_ ^hims_gZ hrb[dZ� ih \k_c \b^bfhklb� \ i_j\mx ijh�[bjdm gZebeb � fe jZkl\hjZ 1D�&2�� \ ^jm]mx ihf_klbeb dmkhd f_eZ�KZKH�� b ^hebeb � fe \h^u� >h[Z\beb \ h[_ ijh[bjdb ih �²� dZiebn_ghenlZe_bgZ� < ijh[bjd_ k jZkl\hjhf 1D�&2� n_ghenlZe_bg hd�jZrb\Z_lky \ fZebgh\uc p\_l� < jZkl\hj_ ijhbkoh^bl qZklbqguc]b^jheba dZj[hgZlZ gZljby� l�_� jZkl\hj bf__l s_ehqgmx kj_^m�1D�&2� � +�2 1D+&2� � 1D2+F_e iehoh jZkl\hjy_lky� b \ ijh[bjd_ gbq_]h g_ ijhbkoh^bl���Ijb j_Zdpbb jZkl\hjh\ 1D�&2� b &D&O� \uiZ^Z_l [_euc hkZ^hd�1D�&2� � &D&O�  &D&2�p � �1D&O&2��± � &D��  &D&2�pIjb ^h[Z\e_gbb jZkl\hjZ +12� hkZ^hd jZkl\hjy_lky� <u^_ey_l�ky ]Za� &D&2� � �+12�  &D�12��� � +�2 � &2�n&D&2� � �+�  &D�� � +�2 � &2�nHiul � ���HagZdhfe_gb_ k ijbjh^gufb kbebdZlZfb��D\Zjp bkihevam_lky ^ey \ukhdhdZq_kl\_ggh]h l_jfhklhcdh]hkl_deZ b ijb jZaebqguo obfbq_kdbo kbgl_aZo� Ihem^jZ]hp_ggucdZf_gv yrfZ bkihevam_lky \ dZq_kl\_ ih^_ehqgh]h� Dj_fgbc bk�ihevam_lky \ ihemijh\h^gbdh\hc l_ogbd_� I_khd bkihevam_lky \ijhba\h^kl\_ kl_deZ b \ kljhbl_evkl\_�
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��KhklZ\bf ij_^eh`_ggmx lZ[ebpmGZa\Zgb_kbebdZlZ KhklZ\ K\hckl\Z Ijbf_g_gb_f_lZkbebdZlgZljby 1D�6L2� [_euc p\_l�fy]q_ kl_deZ ^_eZxl de_cb kl_deZf_lZkbebdZldZeby .�6L2� [_euc p\_l�fy]q_ kl_deZ ^_eZxl de_cb kl_deZhjlhkbebdZlgZljby 1D�6L2� [_euc p\_l�fy]q_ kl_deZ ^_eZxl de_cb kl_deZ
]jZgbl kf_kv d\ZjpZ�ihe_\h]h riZlZb kex^�6L2�� ���� a_jgbkluc hl^_edZ�kljhbl_evgu_fZl_jbZeu

ihe_\hc riZl .�2 � $O�2� �� �6L2� [_euc khklZ\ghcdhfihg_gl]jZgblZdZhebg $O��6L�2����2+�� [_euc ba^_eby ba]ebgu
kex^Z .+�$O��6L2��� ojmidZy khklZ\ghcdhfihg_gl]jZgblZZk[_kl 0J�6L�2���2+�� [_euch]g_mihjguc h]g_mihjgu_fZl_jbZeulZevd 0J�6L�2���HG�� [_euch]g_mihjguc h]g_mihjgu_fZl_jbZeuHiul � ���HagZdhfe_gb_ k \b^Zfb kl_deZGZa\Zgb_ Kujv_ ^ey ihemq_gby Ijbf_g_gb_hdhggh_ 6L2�� 1D�&2�� &D&2�^h[Z\db� 0J2� )H�2�� %�2� hdgZ

eZ[hjZlhjgh_ 6L2�� 1D�&2�� .�&2�� &D&2�^h[Z\db� 0J2� )H�2�� %�2��$O�2�
eZ[hjZlhjgZy ih�km^Z

d\Zjp_\h_ 6L2�� 1D�&2�� .�&2�� &D&2�^h[Z\db� %D2� $O�2�� )H�2��%�2��
\ukhdhdZq_kl\_g�gZy eZ[hjZlhjgZyihkm^Z �gZ]j_\Z�gb_ b l�^��
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Hiul � ���Ba]hlh\e_gb_ fh^_e_c fhe_dmehj]Zgbq_kdbo kh_^bg_gbc:� �� �� ��Ihlhfm� qlh wlhl m]he �������c� gZb[he__ \u]h^_g ^ey fhe_dmeu�ihemqZ_lky kbff_ljbqgZy kljmdlmjZ� Zlhfu b jZ\gh hl^Ze_gu ^jm]hl ^jm]Z b gZoh^ylky gZ h^bgZdh\hf jZkklhygbb hl ZlhfZ K� :lhfu\h^hjh^Z h[jZamxl l_ljZw^j� ijbq_f Zlhf & jZkiheh`_g \ p_glj_��� IjhkljZgkl\_ggh_ kljh_gb_ g_ baf_gbehkv���H[s__� m]eu f_`^m k\yayfb h^bgZdh\u ^ey jZaguo fhe_dme�������c�� Ab]aZ]hh[jZagh_ kljh_gb_ m]e_jh^ghc k\yab h[tykgy_lkym]ehf �������c� b kihkh[ghklvx k\h[h^gh \jZsZlvky� IjhkljZgkl�\_ggu_ bahf_ju g_evay \u^_eblv ihlhfm� qlh m]e_\h^hjh^gu_ jZ�^bdZeu \jZsZxlky k\h[h^gh hlghkbl_evgh ^jm] ^jm]Z��� JZaf_j \Ze_glguo m]eh\ khojZgy_lky��� ��M ^boehjf_lZgZ bahf_jh\ g_l� M ^boehjwlZgZ² � bahf_jZ�&O&+�²&+�&O ² ����^boehjwlZg�&O�&+²&+� ² ����^boehjwlZg�;� ��F_lbeZfbg y\ey_lky ijhba\h^guf &+� b 1+����Ijhba\h^gh_ ZffbZdZ� ^\Z ZlhfZ G aZf_s_gu ^\mfy jZ^bdZev�gufb ]jmiiZfb²KG�� Hiul � ���I_j_]hgdZ g_nlbKjZ\gbf k\hckl\Z i_j\bqgh]h b \lhjbqgh]h dhg^_gkZlhjh\I_j\bqguc dhg^_gkZlhj <lhjbqguc dhg^_gkZlhje_]dhih^\b`guc \yadbchkljuc aZiZo�gZihfbgZxsbc d_jhkbg ly`_euc aZiZo fZamlZ
\j_fy \ukuoZgby �� k_dmg^ \j_fy \ukuoZgby �� k_dmg^
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Hiul � ���G_nlv b ijh^mdlu __ i_j_jZ[hldbAZihegbf lZ[ebpm�K\_leu_ g_nl_ijh^mdlu L_fgu_ g_nl_ijh^mdluGZa\Zgb_ Ijbf_g_gb_ GZa\Zgb_ Ijbf_g_gb_;_gabg ^\b]Zl_ebZ\lhfh[be_c =Zahcev lhieb\h ^ey LWK
D_jhkbg Z\bZpbhggh_lhieb\h KfZahqgu_\_s_kl\Z kfZadZIjh^mdlu i_j_jZ[hldb dZf_ggh]h m]eyL\_j^u_ ijh^mdlu @b^db_ ijh^mdlu =Zahh[jZagu_ ijh^mdlugZa\Zgb_ ]^_bkihevam_lky gZa\Zgb_ ]^_ bkihevam_lky gZa\Zgb_ ]^_ bkihevam_lkydhdk f_lZeemj]by kfheZ obfbq_kdbckbgl_a k\_lbevguc]Za h[h]j_\

ZffbZd obfbq_kdZyijhfure_gghklvHiul � ���HagZdhfe_gb_ k f_lZeeZfbJZkkfhljbf� $O� &X� )H� =Q�Z� H[sb_ k\hckl\Z� \ukhdZy l_ieh� b we_dljhijh\h^bfhklv� f_�lZeebq_kdbc [e_kd�[� &X ² djZkguc p\_l� ^hklZlhqgh bg_jlgZy d obfbq_kdbf \_s_�kl\Zf�)H ² l_fgh�k_jh_� h[eZ^Z_l fZ]gblgufb k\hckl\Zfb� l\_j^h_�=Q ² k\_leh�k_juc� ^hklZlhqgh Zdlb\guc� fy]dbc�$O ² k_j_[jbkluc� e_]dbc� fy]dbc� hdkb^gZy ie_gdZ�\� =Q� $O� &X� )H�]� &X� $O� )H� =Q� Hiul � ���HagZdhfe_gb_ kh kieZ\Zfb f_lZeeh\�� Ki_pbZevgh ihemq_ggu_ kieZ\u l\_j`_ f_lZeeh\ b ijhqg__�JZaebqgu_ kieZ\u h[eZ^Zxl jZagufb k\hcql\Zfb��� KieZ\u i_j_gbfZxl k\hckl\Z h[jZamxsbo bo f_lZeeh\� ghdjhf_ lh]h ijbh[j_lZxl k\hb� l\_j^hklv� ijhqghklv� ih\ur_ggZywe_dljhijh\h^bfhklv �beb gZh[hjhl��
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Hiul � ���Bamq_gb_ \aZbfh^_ckl\byf_lZeeh\ k jZkl\hjZfb khe_c��GZ[ex^Z_lky \u^_e_gb_ gZ ]jZgmeZo pbgdZ f_lZeeh\�=Q � )H&O�  =Q&O� � )Hp=Q � &X&O�  &Xp � =Q&O��$O&O� � �=Q  �$Op � �=Q&O���:exfbgbc \ul_kgy_l f_^v b `_e_ah� `_e_ah² lhevdh f_^v��$O � �)H&O�  �$O&O� � �)Hp�$O � �&X&O�  �$O&O� � �&Xp)H � &X&O�  &Xp � )H&O�Wdki_jbf_glZevguc jy^ \hkklZgh\bl_evghc kbeu f_lZeeh\�$O� =Q� )H� &Xkh\iZ^Z_l k jy^hf Zdlb\ghklb�Hiul � ���Bamq_gb_ obfbq_kdbo k\hckl\ Zexfbgby��J_Zdpby kgZqZeZ b^_l f_^e_ggh� l�d� ih\_joghklv Zexfbgby ih�dju\Z_l hdkb^guc kehc� Ihke_ _]h jZkl\hj_gby gZqbgZ_l j_Z]bjh�\Zlv kZf f_lZee� Ihy\eyxlky imaujvdb ]ZaZ� dhlhjuc fh`gh ih^�`_qv� _keb hl\h^blv _]h q_j_a ]Zahhl\h^gmx ljm[dm�$O�2� � �+&O  �$O&O� � �+�2 ² jZkl\hj_gb_ hdkb^gh]h kehy�$O � �+&O  �$O&O� � �+�n² jZkl\hj_gb_ f_lZeeZ�G� � H�  �G�H² ]hj_gb_ \h^hjh^Z��:exfbgbc ihkl_i_ggh jZkl\hjy_lky \ s_ehqb��$O � �1D2+ � �+�2  �1D>$O�2+��@ � �+�n�+� � 2�  �+�2 ² ]hj_gb_ \h^hjh^Z<u\h^� Zexfbgbc ² Zfnhl_jguc f_lZee� \aZbfh^_ckl\m_l dZd kdbkehlZfb� lZd b k hkgh\Zgbyfb�
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Hiul � ���Bamq_gb_ Zfnhl_jguo k\hckl\ ]b^jhdkb^Z Zexfbgby��Ijb ^h[Z\e_gbb d jZkl\hjm kheb Zexfbgby s_ehqb h[jZam_lkyklm^_gbkluc hkZ^hd$O&O� � �1D2+  $O�2+��p � �1D&O$O�� � �2+±  $O�2+��p��< h[_bo ijh[bjdZo hkZ^hd jZkl\hjy_lky�$O�2+�� � �+�62�  $O��62�� � �+�2$O�2+�� � �+�  $O�� � �+�2$O�2+�� � 1D2+  1D>$O�2+��@$O�2+�� � 2+±  >$O�2+��@±<u\h^� $O�2+�� ² Zfnhl_jguc ]b^jhdkb^� j_Z]bjm_l dZd k db�kehlZfb� lZd b k hkgh\Zgbyfb�Hiul � ���HagZdhfe_gb_ k Zexfbgb_f b _]h kieZ\Zfb��Koh^kl\h f_`^m kZfbf Zexfbgb_f b _]h kieZ\Zfb� k_j_[jbkluc[e_kd� \ukhdZy we_dljhijh\h^ghklv� \ukhdZy l_iehijh\h^ghklv�e_]dhklv �fZeZy iehlghklv��Hlebqby� $O ² fy]dbc f_lZee� kieZ\u qZs_ \k_]h l\_j^u_���AZihegbf lZ[ebpm�GZa\Zgb_ kieZ\Z KhklZ\ kieZ\Z Ijbf_g_gb_
kbemfbg �²����� 6L����²���� 0J����²���� 0Q

^ey hleb\db ^_lZe_c�ihjrgb� dhjh[dbkdhjhkl_c�
^mjZexfbgbc ���²���� &X���²���� 0J���²���� 0Q

^ey h[rb\db kZfh�e_lh\� Z\lh[mkh\
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Hiul � ���HagZdhfe_gb_ k ijbjh^gufb kh_^bg_gbyfb dZevpby�� AZihegbf lZ[ebpm�GZa\Zgb_ NhjfmeZ <g_rgbc \b^ Ijbf_g_gb_]bik &D62� � ���+�2 Zfhjnguc f_^bpbgZZg]b^jbl &D62� ihjhrhd kljhbl_evgucfZl_jbZenhknhjbl &D��32���2+ ihjhrhd m^h[j_gbyf_e &D&2� ihjhrhd ibkvfh�ih[_edZfjZfhj &D&2� ihebdjbklZee kljhbl_evgucfZl_jbZeba\_klgyd &D&2� ihjhrhd kljhbl_evgucfZl_jbZe�� MjZ\g_gby j_Zdpbb�&D&2� &D2 � &2�n² ihemq_gb_ ``_ghc ba\_klb&D2 � +�2  &D�2+�� ² gZ[ex^Z_lky Zdlb\gh_ \aZbfh^_ckl\b_k \h^hc b \u^_e_gb_ l_ieZ² ihemq_gb_ ]Zr_ghc ba\_klb�N_ghenlZe_bg hdjZrb\Z_l jZkl\hj \ fZebgh\uc p\_l�Hiul � ���HagZdhfe_gb_ k qm]mghf b klZevxAZihegbf lZ[ebpm�GZa\Zgb_ kieZ\Z KhklZ\ kieZ\Z Ijbf_g_gb_
qm]mg ebl_cguc

&� ��� ����6L� ���� �����0Q� ���� �����3� ���� �����6� �����
ijhba\h^kl\h klZeb�hleb\dZ qm]mgguo^_lZe_c fZrbg

klZev fZjl_gh\kdZy
&� ���� �����6L� ���� �����0Q� ���� �����3� g_ [he__ ������6� g_ [he__ ������

ba]hlh\e_gb_ ^_lZe_cfZrbg b \ \b^_ihemnZ[jbdZlh\
ojhfhgbd_e_\Zy klZev �g_j`Z\_xsZy b dbkehlhklhcdZy�

&� �����6L� ���� ����0Q� ��� ����3� ������6� ������
ba]hlh\e_gb_ ^_lZe_cfZrbg b \ \b^_ihemnZ[jbdZlh\

W�
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