
� � �

��� �� �� 	
 � 	 	� �� � � �

� ��� ��� �� � �� � � � �� ��  	 �

�� �� �� � �  � �� ! "� � � �� ��  	�

� � � � #�$ ��

http://www.ut.ee/~peeter_l/teaching/kryptoi05s

�&% � % � # � �' # ��� ���  � �� � ( � #� �

) �� � � % � �  � % � � % � � �� % � �� �� � # # �* * � � (�+ � � # � * * � % � % % � � ( � # �



� �� � �� � �� � �	 � � � 
 �� % �� �  � �  � � � % �� $ �� � � � � % (� �  � � �

 � � �$ �  � � � � � � �� � � % �

 �� � �	 �� � � 
 �� % �� �  � �  � � � %  � � �� ��$ �� � � � � % (� �  � � �

 � � �$ �  � � � � � � � � �� � � % �

� �� + � � � # � �� � % � �� � � % � �  � � � �

� � � � � � �� � �� � 
 � � ��  � � �� #� % � �  � � � � � � � % � % �� �  � �� � �

� � #� % � % � � � � �  � % � � % �

� � � � � � �� �	 � � � 
 � � ��  � � � � #� % � �  � � � � � � � � � � � � � �� � �� �

 � � �  � % � � % �

� � � � � � 	 � � � � � 
� � � � � � �� � �� � ( � � � � � � � �� � #� � % � � � % �

� + � % � #� � � � � � % � % �  � �� � ( � #� � + % � � #� % �� � �$ � �  # � � � � � � � �

% � � � � � � ��



� � �� � � � �  �� � ( � � � �� �� � � � �  �� � �

�� � � �� � � � �	 
��  � ��

� �  �� � � �� �� � � �  �� � � ��� � � ���

� � � � �� �

� � � � � ��� � � ���

� � � � �� �

�� � � � ��

� � � � �  � � � � � � �! "# 
� � � � � �

 

# 
� � � � � �

� � � � " "%$  

� � � � � � �  � % � ( � � � � � � � � � �  � % � � � �� # � � �� % � � � #�  � #� $ � � � # �

� � � (� # � � � �� � ��



� � � � � � % � % �� �  �� � � � % � � � P � C � K � E � D � � � � %

� P �� � � � � � � � �  � #� � � � � � �� � % �� � � $ � #� �

� � � �� #� ���  �� � � % � ' � � � � +$ � % �� � � � ( � � � % �

� C �� � � � � � � � �  � #� � � � � � � � � �� � % �� � � $ � #� �

� K �� � � � � � � � �  � #� � � � � �  � �� $ � #� �

� E �� � � � � � � �  � % �� �� � D � � � � � � � � �  � % � � � � #� �� $ � #� �

� � � � 	 
 E � % � � % 	 � P �  C�

� � � � � 
 D � % � � % � � C �  P�

� � � �� 
 K ( � � � % #� � � � � � � 	 � 
 E ( � � � 
 D �� � � � � � ��� 	 �

�� % �  � % � % �� � % �� � � % P � #�



� � �� � � � �  �� � ( � � � �� �� � � � �  �� � �

�� � � �� � � � �	 
��  � ��

� �  �� � � �� �� � � �  �

�� � � � ��

� � � � �  � � � � � � � �! "# 
� � � � � �

 

# 
� � � � � �

� �

� � � � � � " "%$  

� � � � � � �  � % � ( � � � � � � � � � �  � % � � � � #� � � � � (� # � �' � �



� �� � � � � � � � # � % � � � � � � �� % � �� � � # � % � � � � � % � � � % � � � � � � � � % � % �

�� �  �� � � �$ �� � � �� �  � � �� �� ��� �� 	 ��
� �� ��� � � � #� ��

� � �� �� � � � �  � % � � % � #� � �� � � % % �  � (�+  � � � % � � � � � #� �� � � �� �

� � # � � ( +  � � � % �

� � � �� � % � � � � � � � % � � ( � ��� � + � % � # � � $ � #� � �� � � #�  �$ �� � � ��

� +$ �� � � �� � � � � � % � � % #� % �  � # � � � �  � � �� �� � � +$ � ��



� � � � � � �� � #� � % � � � �  � � � �  � � + � � #� � #+ ' � � � � �� % �

� #� % �� � � �  � � � � # �$ � � (�+ � �  �� � ��� � #� % � � � #� � � 
 �  � ��� � � �� � �

� � � � � �� � �� � % � � �� $ � � � �� � % �  � # �� _ ��

Frh_a_rateolldre_f_ie_du_aedo_ntrs_ubfhm_ytaae_ae_

cs_o_likhwfslnwie_mo_aostawttnthl_heaeelserbr__u_s

lnGunu_e_anzno_slrycfepaexh_nixgwatdryav



� � � � � � �� � % ��
Frh_a_rateolldre_f_ie_du_aedo_ntrs_ubfhm_ytaae_ae_

cs_o_likhwfslnwie_mo_aostawttnthl_heaeelserbr__u_s

lnGunu_e_anzno_slrycfepaexh_nixgwatdryav

� � � � � � � � �  �� � 
� �� � �� � � � � �  � � �� � � � � �

Fhartolr__ed_eonr_bh_ta_ec__ihflwem_otwttlhaesrr__

lGn__nn_lyfpehnxwtrar__aeldefi_uad_tsufmyaea_solkw

sni_oasatnh_eeleb_usnuueazosrceax_igadyv



� � � � � � �� � % ��
Frh_a_rateolldre_f_ie_du_aedo_ntrs_ubfhm_ytaae_ae_

cs_o_likhwfslnwie_mo_aostawttnthl_heaeelserbr__u_s

lnGunu_e_anzno_slrycfepaexh_nixgwatdryav

� � � � � � � � �  �� � 
� �� � �� � � � � �  � � �� � � � ��

F_rele___dnsbmtees_kfneooathhesb_sGu_z_rfahiwdaraa

od_idaot_f_a___lhsw__swnleeerulu_ansyee_xarvh_tlrf

eue_ruhyaacoiwlimattt_alr__nnenolcpxngty



� � � � � � �� � % ��
Frh_a_rateolldre_f_ie_du_aedo_ntrs_ubfhm_ytaae_ae_

cs_o_likhwfslnwie_mo_aostawttnthl_heaeelserbr__u_s

lnGunu_e_anzno_slrycfepaexh_nixgwatdryav

� � � � � � � � �  �� � 
� �� � �� � � � � �  � � �� � � �  �

Fatl_e_orb_ae_ifwmowther_ln_nlfenwrr_edf_a_sfye_ok

siosthelbunuaorexiayhror_den_ht_c_hle_ttlasr_G_n_y

phxta_aleiudtumaaslwn_aan_ee_suezsca_gdv



� � � � � � �� � % ��
Frh_a_rateolldre_f_ie_du_aedo_ntrs_ubfhm_ytaae_ae_

cs_o_likhwfslnwie_mo_aostawttnthl_heaeelserbr__u_s

lnGunu_e_anzno_slrycfepaexh_nixgwatdryav

� � � � � � � � �  �� � 
� �� � �� � � � � �  � � �� � � � ��

F_oeeanu_eclfi_ates_lunsfxxdrrl__etby_siseawhae_n_

zlehgrhalfddrfta_kl_otleruGenrp_wy_td_uoshaeohnmst

_eb_u_oyanaaaeri___ma__wwotnhlrsna_ceitv



� � � � � � �� � % ��
Frh_a_rateolldre_f_ie_du_aedo_ntrs_ubfhm_ytaae_ae_

cs_o_likhwfslnwie_mo_aostawttnthl_heaeelserbr__u_s

lnGunu_e_anzno_slrycfepaexh_nixgwatdryav

� � � � � � � � �  �� � 
� �� � �� � � � � �  � � �� � � � ��

Frl__nbte_feoths_G__fhwaradiatfa_ls_sneeuuase_avht

reerhacilmttar_nnlpnt_ee_dsmesknoahebsuzraidao_do_

___hw_wlerl_nyexr_lfu_uyaowiat_l_neocxgy



� � � � � � �� � % ��
Frh_a_rateolldre_f_ie_du_aedo_ntrs_ubfhm_ytaae_ae_

cs_o_likhwfslnwie_mo_aostawttnthl_heaeelserbr__u_s

lnGunu_e_anzno_slrycfepaexh_nixgwatdryav

� � � � � � � � �  �� � 
� �� � �� � � � � �  � � �� � � � 
 �

Far_out_in_the_uncharted_backwaters_of_the_unfashi

onable_end_of_the_western_spiral_arm_of_the_Galaxy

_lies_a_small_unregarded_yellow_sunzyxwv



�� �� � �� �� � + � � � �  ' � � � � � ��� �� % �� �� � % ��

� +$ � � (�+ + � � � % �  �� % � (�+ � (� � �� �  � � �� ' �

� + � �  �� � � + � � � �� � % �� � � % �� �� � % ��

� +$ � � (�+ + � � � % �  � � �$ � � � � #� � � � �  � � �� � � �  � # �

#� � % � �  � � � % �

� + + � � � # � % % � � �� � � ��

� � #�  �� � � � ��� ��� ��	 	 	 ��
 � � � �

� #� � �  �� � ( � � �� � � � �  �� � � � � ��� � � % � � � � � � �� �� 
 �

� �  � % � �  � # � � �� � � +$ � % � � � � ( � � �� � � � � �� � � � ��� � � �

� � � ��� � � ��



! �$ � � ��� � � �

� K � � � ��

� 	 �� � % �� � �  � � � � � +$ � � � � � � � � � � �� � % �� � % �� % � +$ � � �

� � � �

� � �� � % �� � �  � � � � � +$ � � � � � � � � � � � � � � � % �� � % � � % � +$ � � �

� � � �

� � � �� � � � � � � � �� % �� � ��� � � �

�� � � � �� � �$ � � ��� � � � � �  � � � � ��



! + � � � �
� � � � �� � % �� �� � � � � � � � # � � �� � � � � ��  % � � � � # ��  � � � � �� � �

� � � �� � �
� ABC DEF GHI JKL MNO PQR STU VWX YZ

	 � � � � FGH IJK LMN OPQ RST UVW XYZ ABC DE

� � � � � � � �� � % � � �� � � � � � � � � �� % ( �� $ �� � �� � � � � �� � �� �� �� 	 �

� � � � � � �� � #� � % � � � �  � � � �  � � + � � #� � #+ ' � � � � �� % �



� #� % �� � � �  � � � � # �$ � � ( + � �  �� � �� � #� % � � � #� � � �$ � � �� �� � � � �� � �

� � � � � �� � �� � % ��

� ' � � �$ � % � � � �� % � �% � � 	 ' % � �� �$ � � �$ � % � % � �� % � % �% � % � ' �

� ' � � � �$ � �$ � % � � % �% � 	 � % � � �� % � % ( % ' $ � % �' % � � 	$ �

� 	 � 	$ �� � �$ � � % ��

� � � � �  � #+ ' � �� � � � �  �� � � � #� � � � � � #�� � � � � �� � �

� � � � � � �� � % �� % � % �� � '  � �  � # � �� � � # % �� � �$ � % ��

� � % % � # #� #� � � % � � � �� � �� � % � � � � � % � # # � � �$ � �
�



� #� % �� � � �  � � � � # �$ � � ( + � �  �� � �� � #� % � � � #� � � �$ � � �� �� � � � �� � �

� � � � � �� � �� � % ��

� ' � � �$ � % � � � �� % � �% � � 	 ' % � �� �$ � � �$ � % � % � �� % � % �% � % � ' �

� ' � � � �$ � �$ � % � � % �% � 	 � % � � �� % � % ( % ' $ � % �' % � � 	$ �

� 	 � 	$ �� � �$ � � % ��

� � � � �  � #+ ' � �� � � � �  �� � � � #� � � � � � #�� � � � � �� � �

� � � � � � �� � % �� % � % �� � '  � �  � # � �� � � # % �� � �$ � % ��

� � % % � # #� #� � � % � � � �� � �� � % � � � � � % � # # � � �$ � �
�



� #� % �� � � �  � � � � # �$ � � ( + � �  �� � �� � #� % � � � #� � � �$ � � �� �� � � � �� � �

� � � � � �� � �� � % ��

� ' � � �$ � % � � � �� % � �% � � 	 ' % � �� �$ � � �$ � % � % � �� % � % �% � % � ' �

� ' � � � �$ � �$ � % � � % �% � 	 � % � � �� % � % ( % ' $ � % �' % � � 	$ �

� 	 � 	$ �� � �$ � � % ��

� � � � �  � #+ ' � �� � � � �  �� � � � #� � � � � � #�� � � � � �� � �

� � � � � � �� � % �� % � % �� � '  � �  � # � �� � � # % �� � �$ � % ��

� � % % � # #� #� � � % � � � �� � �� � % � � � � � % � # # � � �$ � �
�



� #� % �� � � �  � � � � # �$ � � ( + � �  �� � �� � #� % � � � #� � � �$ � � �� �� � � � �� � �

� � � � � �� � �� � % ��

� ' � � �$ � % � � � �� % � �% � � 	 ' % � �� �$ � � �$ � % � % � �� % � % �% � % � ' �

� ' � � � �$ � �$ � % � � % �% � 	 � % � � �� % � % ( % ' $ � % �' % � � 	$ �

� 	 � 	$ �� � �$ � � % ��

� � � � �  � #+ ' � �� � � � �  �� � � � #� � � � � � #�� � � � � �� � �

� � � � � � �� � % �� % � % �� � '  � �  � # � �� � � # % �� � �$ � % ��

� � % % � # #� #� � � % � � � �� � �� � % � � � � � % � # # � � �$ � �
�



� �� � � � � � ��� �

� � � � � � � � �	�

	 � � � � � � � � � % � � � � � � 	 � � � � � ��

� � � � � � � � � � � � � � � � � ��
 � � � �



� � � � � � �� � % ��

� ' � � �$ � % � � � �� % � �% � � 	 ' % � �� �$ � � �$ � % � % � �� % � % �% � % � ' �

� ' � � � �$ � �$ � % � � % �% � 	 � % � � �� % � % ( % ' $ � % �' % � � 	$ �

� 	 � 	$ �� � �$ � � % ��

� � � � � � � � � �� � � � �  � � � � �

� � � % � �$ � �� � ' #�  � �  � �� � � � # � � % � � �$ � � � � � #� 	 � � �

 � �� � �� �  � % � � � �$ �  	 � � �  � % � � �' #� � � � �� �$ � �� � %

	 � �$ � � � � � � # 	 � � �$ � % �



! �$ � � ��� � � �� � � � (� $ � � % �� � � % �� �� � % ��

� � � � � � � +$ � % � � � � �  �� � � � � �  � � � � % � � �� � �

� 	 �� � % �� � �  � � � � � +$ � � � � � � � � � � � � � % �� � % �� % � +$ � � �

� � � ��

� � �� � % �� � �  � � � � � +$ � � � � � � � � � � � � � � � % �� � % � � % � +$ � � �

� � � � � ��

� � � � � � �� � #� � % � � � �  � � � �� � � � � � � � � % � � � � � � �  � � � �  �

� � % � � #+ ' � � � � � � � ��

� � � � �� � +$ � % � �� � � % � �� � #� � % � � � % �



� +$ � % � �� � � % � � �� � #� % � � � � #� % � ��

� � �� �

� � � � �

� � � � �

� � � � �

� � � � � �

� � � � �

� � � � �

� � ��� �

	 � ��� �


 � ��� �

� � ���
� �  ��

� � �

� � �� �

� �  � �

� � � �

� � � �

� �  ��

� � �� �

� � �� �

 � �� �

! �  ��
�  ��

" � � �

# � �$ $

% �  � �

&' '( ) *+, - *. ( ' ' /0 +1 . 243 5( + + / 6�78 *9 7 + ): ; < 91 ' 1 1 =( *+ + /3 >



�' * *8



5 * = /� *+ /0 * � 9 �8 / < * *:( � ,

�� � �� �

� � � �� $

�� � � � �

�� � � � �

	 � � �$ �

� � � � � $

� 
 � � ��

	 � � �� �

� � � �� �

� � � �� �

� 	 � �� �

�� � �� �

� � � �� �

� � � �� �

� 
 � �� �

� � � �� �
� � � �� �

� � �� �

� 	 � � � �

� � � � � �

�� � � � �

� � � � � �

� � � �� �

	 � � �� �

� � � �� �

� � � �� �

� � � �� $

� � � �� �

	� � � � �


 � � � � �

� � � � � $

� � � � � $

� 	 � � � �

� � � � � �

	 � � � � �

� � � � � �

� 	 � � � �

� 
 � � ��

 � � � ��

5 * = /� *+ /0 * � 9 �8 / )1 ' 0 ( ) 7 � � ) *8 * . /� *' 9 �, �� � 2�� � � 2 & �� 2

� � � 2 � � � 2 � � � 2 �� & 2 � �� 2 & 5 2 � �� 2�� � � 2� �� >



�' /+ *. . /, 0 7 : : * ' *8 9( 6 �: = 0 ( . /( . ='( + ) / /' . / *+ /. � 7 + �( �:( = *

�( �: / /:( 9 7 � 9 / ) + 9,

� � � ' � /� 1 � 8 : ' � ( ' 8 � �' < 0 � � �' � : � � 7 : = � 7 � � � 7 �

: 1 � . = 7 / � 7 : �8 0 � �8 � � � 0 2 7 � � 0 � 7 0 � 7 : ' � /�

) � . 7 � : � = 0 � 7 1 1 � � � � 0 ' ) � 0 � � ' � � � � / =
	 � � = � >� �

� 7 � / =	 � � = � = 0 ( ' 8 7 )' � 0 0 �8 � � � � 78 : 2 � 	 � 8 : = � . � � �

� 7 � <' 	 � �' � 0 '( �' � �' � ) � . 7 � : � = 0 < 7 �� � = < � � 8 	 ' � :

7 � � =8 8 = 0 7 ) / � >� � � 7 : 7 )' � 0 0 � =8 0 � 7 : � � / / 2 �78 �

� 7 =8 � � 7 � � � � 	 � 8 � � = 0 � 7 0 � 7 : � � = 0 � � = < : � /( > � � �

0 � = � 9 0 � 7 0 � : � � 0 ' � ' 8 8 � � = < <' : 0 � 7 : 0 � � ( 7 . 0

0 � 7 0 1 � ' 1 /� 7 / � 7 � : � : � � 0 ' 7 : � � = < � � 7 0 � � � 7 :

/' ' � = � 9 : ' � ' 8 8 = � � 7 )' � 0 >� � � ' 8 � � � = � /' . 7 /8 7 � =' � � = . �

� � 7 / � 7 � : � : � � 0 ' 0 � / / � =: ( 8 = � � �: � 7 : 7 /' 0 <' 8 �

= � 0 � 8 � : 0 = � 9 0 � 7 � 0 � � � 1 8 ' ) 7 ) /� 0 �' � 9 � 0 > � 0 � 7 : 2

0 ' '  <' : 0 '( � =: ( 8 = � � �: � ' 8 � � � = � 7 �	 � 8 0 =: = � 9 >



� +( 0 /. / + * 0 0 , ' 1 /0 / )1 ) ) 7 2 0 ( 9 7 )1 : � * 0 ( . =( 9 �8 9 /+( 

. / � >



	 �
� �

� �

 � �

� � �
� � �

� � �

� � $
� $

� �
� �

� � �
� � �

� �

� �
� � �

� �
� � �

� �
� �

 � �
� � �

� � $
� � �

	 � �

 � �



� ): ; < 91 9 / ) + 9( + 1 . ( ' 0 + /' 9 / * � *9 / ) + 9( + >



� � / ' � /� 1 /8 : ' � ( ' 8 � �' < 0 � / �' � : / � 7 : = � 7 � � � 7 �

: 1 /. = 7 / � 7 : �8 0 � �8 � / � 0 2 7 � � 0 � 7 0 � 7 : ' � /� ) /. 7 � : /

= 0 � 7 1 1 / � / � 0 ' ) / 0 � / ' � / � / / =	 / � = � >� / � 7 � / =	 / � = �

= 0 ( ' 8 7 )' � 0 0 �8 / / � / 78 : 2 /	 /8 : = � . / � / � 7 � <' 	 / �' � 0 '(

�' � �' � ) /. 7 � : / = 0 < 7 � / � = < � /8 	 ' � : 7 � � =8 8 = 0 7 ) / / >� /

� 7 : 7 )' � 0 0 � =8 0 � 7 : � / / / 2 �78 � � 7 =8 / � 7 � � � /	 /8

� � = 0 / 7 0 / 7 : / � = 0 � � = < : / /( > � � / 0 � = � 9 0 � 7 0 � : / � 0 '

� ' 8 8 � � = < <' : 0 � 7 : 0 � /( 7 . 0 0 � 7 0 1 /' 1 / / 7 /� 7 � : � : / �

0 ' 7 : � � = < � � 7 0 � / � 7 : /' ' � = � 9 : ' � ' 8 8 = / � 7 )' � 0 >� /

� ' 8 � / � = � /' . 7 /8 7 � =' � � = . � � / 7 /� 7 � : � : / � 0 ' 0 / / / � =:

( 8 = / � �: � 7 : 7 /' 0 <' 8 / = � 0 /8 /: 0 = � 9 0 � 7 � 0 � /�

1 8 ' ) 7 ) /� 0 �' � 9 � 0 > � 0 � 7 : 2 0 ' '  <' : 0 '( � =: ( 8 = / � �:

� ' 8 � / � = � 7 �	 /8 0 =: = � 9 >





& � *9 / ) + 9( ��� ): ; < 91 9 / ) + 9( � �� ( �

& � *9 / ) + 9( & 6 * � � ): ; < 91 9 / ) + 9( � � � 2�� 2
�

6. / >
� 1 /0 / )1 ) ) 7 + * = /� *+ /0 * � 9 �8 / < * *:( � > > >



): ; < 91 9 / ) + 9 * � *9 / ) + 9

� 	 � �

	 
 � �

 � � �

� � � �

 � � �
�  � �

	 � �
	  �

� 
 $
� � �

� � �

� � �
� � �

�� � ���

� � � �� $

�� � � � �

�� � � � �

	 � � �$�

� � � � � $

� 
 � � ��

	 � � �� �

� � � �� �

� � � �� �

� 	 � �� �

� � � �� �

� � � �� �

� � � �� �

0 � ): ; < 91 �� 9 � * � * � > � � ): ; < 91 �� 8 � * � * � >



�8 / ' � /� 1 /8 : ' � ( ' 8 � 8 ' < 98 /8 ' � : / � 7 : = � 7 � � � 7 �

: 1 /. = 7 / � 7 : �8 98 �8 � / � 9 2 7 � � 98 7 9 � 7 : ' � /� ) /. 7 � : / = 9

8 7 1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 7 � / =	 / � = � = 9 ( ' 8

7 )' � 9 98 8 / / � / 78 : 2 /	 /8 : = � . /8 /8 7 � <' 	 / �' � 9 '( �' � �' �

) /. 7 � : / = 9 < 7 � /8 = < � /8 	 ' � : 7 � � =8 8 = 9 7 ) / / >� / � 7 : 7 )' � 9

98 =8 9 � 7 : � / / / 2 �78 �8 7 =8 / � 7 � � � /	 /8 � � = 9 / 7 9 / 7 : / � = 98

8 = < : / /( > �8 / 98 = � 9 98 7 9 � : / � 9 ' � ' 8 8 � 8 = < <' : 9 � 7 : 98 /

( 7 . 9 98 7 9 1 /' 1 / / 7 /� 7 � : � : / � 9 ' 7 : �8 = < � 8 7 9 8 / � 7 :

/' ' � = � 9 : ' � ' 8 8 = / � 7 )' � 9 >� / � ' 8 � / � = � /' . 7 /8 7 � =' � 8 = . 8

8 / 7 / � 7 � : � : / � 9 ' 9 / / /8 =: ( 8 = / � �: � 7 : 7 /' 9 <' 8 /

= � 9 /8 /: 9 = � 9 98 7 � 98 / � 1 8 ' ) 7 ) /� 98 ' � 98 9 > � 9 � 7 : 2 9 ' ' 

<' : 9 '( 8 =: ( 8 = / � �: � ' 8 � / � = � 7 �	 /8 9 =: = � 9 >



/8 9 � � 0

7 � ): ; < 91 �1 . ) * + * � � ( 1 � * � * � >



�8 / ' � /� 1 /8 : ' � ( ' 8 � 8 ' < 98 /8 ' � : / � 7 : = � 7 � � � 7 �

: 1 /. = 7 / � 7 : �8 98 �8 � / � 9 2 7 � � 98 7 9 � 7 : ' � /� ) /. 7 � : / = 9

8 7 1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 7 � / =	 / � = � = 9 ( ' 8

7 )' � 9 98 8 / / � / 78 : 2 /	 /8 : = � . /8 /8 7 � <' 	 / �' � 9 '( �' � �' �

) /. 7 � : / = 9 < 7 � /8 = < � /8 	 ' � : 7 � � =8 8 = 9 7 ) / / >� / � 7 : 7 )' � 9

98 =8 9 � 7 : � / / / 2 �78 �8 7 =8 / � 7 � � � /	 /8 � � = 9 / 7 9 / 7 : / � = 98

8 = < : / /( > �8 / 98 = � 9 98 7 9 � : / � 9 ' � ' 8 8 � 8 = < <' : 9 � 7 : 98 /

( 7 . 9 98 7 9 1 /' 1 / / 7 /� 7 � : � : / � 9 ' 7 : �8 = < � 8 7 9 8 / � 7 :

/' ' � = � 9 : ' � ' 8 8 = / � 7 )' � 9 >� / � ' 8 � / � = � /' . 7 /8 7 � =' � 8 = . 8

8 / 7 / � 7 � : � : / � 9 ' 9 / / /8 =: ( 8 = / � �: � 7 : 7 /' 9 <' 8 /

= � 9 /8 /: 9 = � 9 98 7 � 98 / � 1 8 ' ) 7 ) /� 98 ' � 98 9 > � 9 � 7 : 2 9 ' ' 

<' : 9 '( 8 =: ( 8 = / � �: � ' 8 � / � = � 7 �	 /8 9 =: = � 9 >

7 � ): ; < 91 �1 . * � * � * � >



�8 / ' � /� 1 /8 : ' � ( ' 8 � 8 ' < 98 /8 ' � : / � *: = � * � � � * �

: 1 /. = * / � *: &8 98 �8 � / � 9 2 * � � 98 *9 � *: ' � /� ) /. * � : / = 9

8 *1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 * � / =	 / � = � = 9 ( ' 8

* )' � 9 98 8 / / � / *8 : 2 /	 /8 : = � . /8 /8 * � <' 	 / �' � 9 '( �' � �' �

) /. * � : / = 9 < * � /8 = < � /8 	 ' � : * � � =8 8 = 9 * ) / / >� / � *: * )' � 9

98 =8 9 � *: � / / / 2 � *8 �8 * =8 / � * � � � /	 /8 � � = 9 / *9 / *: / � = 98

8 = < : / /( > �8 / 98 = � 9 98 *9 � : / � 9 ' � ' 8 8 � 8 = < <' : 9 � *: 98 /

( *. 9 98 *9 1 /' 1 / / * / � * � : � : / � 9 ' *: �8 = < � 8 *9 8 / � *:

/' ' � = � 9 : ' � ' 8 8 = / � * )' � 9 >� / � ' 8 � / � = � /' . * /8 * � =' � 8 = . 8

8 / * / � * � : � : / � 9 ' 9 / / /8 =: ( 8 = / � �: � *: * /' 9 <' 8 /

= � 9 /8 /: 9 = � 9 98 * � 98 /� 1 8 ' ) * ) /� 98 ' � 98 9 > � 9 � *: 2 9 ' '  <' : 9

'( 8 =: ( 8 = / � �: � ' 8 � / � = � * �	 /8 9 =: = � 9 >



�8 / ' � /� 1 /8 : ' � ( ' 8 � 8 ' < 98 /8 ' � : / � *: = � * � � � * �

: 1 /. = * / � *: &8 98 �8 � / � 9 2 * � � 98 *9 � *: ' � /� ) /. * � : / = 9

8 *1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 * � / =	 / � = � = 9 ( ' 8

* )' � 9 98 8 / / � / *8 : 2 /	 /8 : = � . /8 /8 * � <' 	 / �' � 9 '( �' � �' �

) /. * � : / = 9 < * � /8 = < � /8 	 ' � : * � � =8 8 = 9 * ) / / >� / � *: * )' � 9

98 =8 9 � *: � / / / 2 � *8 �8 * =8 / � * � � � /	 /8 � � = 9 / *9 / *: / � = 98

8 = < : / /( > �8 / 98 = � 9 98 *9 � : / � 9 ' � ' 8 8 � 8 = < <' : 9 � *: 98 /

( *. 9 98 *9 1 /' 1 / / * / � * � : � : / � 9 ' *: �8 = < � 8 *9 8 / � *:

/' ' � = � 9 : ' � ' 8 8 = / � * )' � 9 >� / � ' 8 � / � = � /' . * /8 * � =' � 8 = . 8

8 / * / � * � : � : / � 9 ' 9 / / /8 =: ( 8 = / � �: � *: * /' 9 <' 8 /

= � 9 /8 /: 9 = � 9 98 * � 98 /� 1 8 ' ) * ) /� 98 ' � 98 9 > � 9 � *: 2 9 ' '  <' : 9

'( 8 =: ( 8 = / � �: � ' 8 � / � = � * �	 /8 9 =: = � 9 >

8 � ): ; < 91 �1 . : � * � * �



�8 / ' � /� 1 /: : ' � ( ' : � 8 ' < 98 /8 ' � : / � *: = � * � � � * �

: 1 /. = * / � *: & : 98 � : � / � 9 2 * � � 98 *9 � *: ' � /� ) /. * � : / = 9

8 *1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 * � / =	 / � = � = 9 ( ' :

* )' � 9 98 : / / � / *: : 2 /	 /: : = � . /8 /8 * � <' 	 / �' � 9 '( �' � �' �

) /. * � : / = 9 < * � /8 = < � /: 	 ' � : * � � =: : = 9 * ) / / >� / � *: * )' � 9

98 =: 9 � *: � / / / 2 � *: �8 * =: / � * � � � /	 /: � � = 9 / *9 / *: / � = 98

8 = < : / /( > �8 / 98 = � 9 98 *9 � : / � 9 ' � ' : : � 8 = < <' : 9 � *: 98 /( *. 9

98 *9 1 /' 1 / / * / � * � : � : / � 9 ' *: �8 = < � 8 *9 8 / � *: /' ' � = � 9 : '

� ' : : = / � * )' � 9 >� / � ' : � / � = � /' . * / : * � =' � 8 = . 8 8 / * /� * � :

� : / � 9 ' 9 / / /8 =: ( : = / � �: � *: * /' 9 <' : / = � 9 /: /: 9 = � 9 98 * �

98 /� 1 : ' ) * ) /� 98 ' � 98 9 > � 9 � *: 2 9 ' '  <' : 9 '( 8 =: ( : = / � �:

� ' : � / � = � * �	 /: 9 =: = � 9 >



�8 / ' � /� 1 /: : ' � ( ' : � 8 ' < 98 /8 ' � : / � *: = � * � � � * �

: 1 /. = * / � *: & : 98 � : � / � 9 2 * � � 98 *9 � *: ' � /� ) /. * � : / = 9

8 *1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 * � / =	 / � = � = 9 ( ' :

* )' � 9 98 : / / � / *: : 2 /	 /: : = � . /8 /8 * � <' 	 / �' � 9 '( �' � �' �

) /. * � : / = 9 < * � /8 = < � /: 	 ' � : * � � =: : = 9 * ) / / >� / � *: * )' � 9

98 =: 9 � *: � / / / 2 � *: �8 * =: / � * � � � /	 /: � � = 9 / *9 / *: / � = 98

8 = < : / /( > �8 / 98 = � 9 98 *9 � : / � 9 ' � ' : : � 8 = < <' : 9 � *: 98 /( *. 9

98 *9 1 /' 1 / / * / � * � : � : / � 9 ' *: �8 = < � 8 *9 8 / � *: /' ' � = � 9 : '

� ' : : = / � * )' � 9 >� / � ' : � / � = � /' . * / : * � =' � 8 = . 8 8 / * /� * � :

� : / � 9 ' 9 / / /8 =: ( : = / � �: � *: * /' 9 <' : / = � 9 /: /: 9 = � 9 98 * �

98 /� 1 : ' ) * ) /� 98 ' � 98 9 > � 9 � *: 2 9 ' '  <' : 9 '( 8 =: ( : = / � �:

� ' : � / � = � * �	 /: 9 =: = � 9 >

� � ): ; < 91 �1 . 7 � * � * �



�8 / ' � /� 1 /: : ' � ( ' : � 8 ' < 98 /8 ' 7 : / � *: = � * � � � * �

: 1 /. = * / � *: & : 98 7 : � / � 9 2 * � � 98 *9 � *: ' � /� ) /. * 7 : / = 9

8 *1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 * � / =	 / � = � = 9 ( ' :

* )' 7 9 98 : / / � / *: : 2 /	 /: : = � . /8 /8 * � <' 	 / �' 7 9 '( �' � �' �

) /. * 7 : / = 9 < * � /8 = < � /: 	 ' 7 : * � � =: : = 9 * ) / / >� / � *: * )' 7 9

98 =: 9 � *: � / / / 2 � *: �8 * =: / � * � � � /	 /: � 7 = 9 / *9 / *: / � = 98

8 = < : / /( > �8 / 98 = � 9 98 *9 7 : / � 9 ' � ' : : � 8 = < <' : 9 � *: 98 /( *. 9

98 *9 1 /' 1 / / * / � * � : 7 : / � 9 ' *: �8 = < � 8 *9 8 / � *: /' ' � = � 9 : '

� ' : : = / � * )' 7 9 >� / � ' : � / � = � /' . * / : * � =' � 8 = . 8 8 / * /� * � :

7 : / � 9 ' 9 / / /8 =: ( : = / � �: � *: * /' 9 <' : / = � 9 /: /: 9 = � 9 98 * �

98 /� 1 : ' ) * ) /� 98 ' 7 98 9 > � 9 � *: 2 9 ' '  <' : 9 '( 8 =: ( : = / � �:

� ' : � / � = � * �	 /: 9 =: = � 9 >



�8 / ' � /� 1 /: : ' � ( ' : � 8 ' < 98 /8 ' 7 : / � *: = � * � � � * �

: 1 /. = * / � *: & : 98 7 : � / � 9 2 * � � 98 *9 � *: ' � /� ) /. * 7 : / = 9

8 *1 1 / � / � 9 ' ) / 98 / ' � /8 / / =	 / � = � >� /8 * � / =	 / � = � = 9 ( ' :

* )' 7 9 98 : / / � / *: : 2 /	 /: : = � . /8 /8 * � <' 	 / �' 7 9 '( �' � �' �

) /. * 7 : / = 9 < * � /8 = < � /: 	 ' 7 : * � � =: : = 9 * ) / / >� / � *: * )' 7 9

98 =: 9 � *: � / / / 2 � *: �8 * =: / � * � � � /	 /: � 7 = 9 / *9 / *: / � = 98

8 = < : / /( > �8 / 98 = � 9 98 *9 7 : / � 9 ' � ' : : � 8 = < <' : 9 � *: 98 /( *. 9

98 *9 1 /' 1 / / * / � * � : 7 : / � 9 ' *: �8 = < � 8 *9 8 / � *: /' ' � = � 9 : '

� ' : : = / � * )' 7 9 >� / � ' : � / � = � /' . * / : * � =' � 8 = . 8 8 / * /� * � :

7 : / � 9 ' 9 / / /8 =: ( : = / � �: � *: * /' 9 <' : / = � 9 /: /: 9 = � 9 98 * �

98 /� 1 : ' ) * ) /� 98 ' 7 98 9 > � 9 � *: 2 9 ' '  <' : 9 '( 8 =: ( : = / � �:

� ' : � / � = � * �	 /: 9 =: = � 9 >

= � ): ; < 91 � 6 * ' � ): ; < 91 �1 . 9 �( +8 � �'( ) 7 � >



* /8 : 9 7 7 � �8 0 �

= � ): ; < 91 � 6 * ' � ): ; < 91 � /+( . /� * � + * = /� *+ 9( 2 � � * � * � /( /+( . / >

= � ): ; < 91 �1 . ( � * � * � 6 * ' � ): ; < 91 �1 . 1 � * � * � >



�8 /1 � /� 1 /: : 1 � ( 1 : � 8 1 < 98 /8 1 7 : / � *: ( � * � � � * �

: 1 /. ( * / � *: & : 98 7 : � / � 9 2 * � � 98 *9 � *: 1 � /� ) /. * 7 : /( 9

8 *1 1 / � / � 91 ) / 98 /1 � /8 / /( 	 / �( � >� /8 * � /( 	 / �( � ( 9 ( 1 :

* )1 7 9 98 : / / � / *: : 2 /	 /: :( � . /8 /8 * � <1 	 / �1 7 9 1 ( �1 � �1 �

) /. * 7 : /( 9 < * � /8 ( < � /: 	 1 7 : * � �( : :( 9 * ) / / >� / � *: * )1 7 9

98 ( : 9 � *: � / / / 2 � *: �8 *( : / � * � � � /	 /: � 7( 9 / *9 / *: / �( 98

8 ( < : / /( > �8 / 98 ( � 9 98 *9 7 : / � 91 � 1 : : � 8 ( < <1 : 9 � *: 98 /( *. 9

98 *9 1 /1 1 / / * / � * � : 7 : / � 91 *: �8 ( < � 8 *9 8 / � *: /1 1 �( � 9 : 1

� 1 : :( / � * )1 7 9 >� / � 1 : � / �( � /1 . * / : * �( 1 � 8 ( . 8 8 / * / � * � :

7 : / � 91 9 / / /8 ( : ( :( / � �: � *: * /1 9 <1 : /( � 9 /: /: 9( � 9 98 * �

98 /� 1 : 1 ) * ) /� 98 1 7 98 9 > � 9 � *: 2 91 1  <1 : 9 1 ( 8 ( : ( :( / � �:

� 1 : � / �( � * �	 /: 9( :( � 9 >



�8 /1 � /� 1 /: : 1 � ( 1 : � 8 1 < 98 /8 1 7 : / � *: ( � * � � � * �

: 1 /. ( * / � *: & : 98 7 : � / � 9 2 * � � 98 *9 � *: 1 � /� ) /. * 7 : /( 9

8 *1 1 / � / � 91 ) / 98 /1 � /8 / /( 	 / �( � >� /8 * � /( 	 / �( � ( 9 ( 1 :

* )1 7 9 98 : / / � / *: : 2 /	 /: :( � . /8 /8 * � <1 	 / �1 7 9 1 ( �1 � �1 �

) /. * 7 : /( 9 < * � /8 ( < � /: 	 1 7 : * � �( : :( 9 * ) / / >� / � *: * )1 7 9

98 ( : 9 � *: � / / / 2 � *: �8 *( : / � * � � � /	 /: � 7( 9 / *9 / *: / �( 98

8 ( < : / /( > �8 / 98 ( � 9 98 *9 7 : / � 91 � 1 : : � 8 ( < <1 : 9 � *: 98 /( *. 9

98 *9 1 /1 1 / / * / � * � : 7 : / � 91 *: �8 ( < � 8 *9 8 / � *: /1 1 �( � 9 : 1

� 1 : :( / � * )1 7 9 >� / � 1 : � / �( � /1 . * / : * �( 1 � 8 ( . 8 8 / * / � * � :

7 : / � 91 9 / / /8 ( : ( :( / � �: � *: * /1 9 <1 : /( � 9 /: /: 9( � 9 98 * �

98 /� 1 : 1 ) * ) /� 98 1 7 98 9 > � 9 � *: 2 91 1  <1 : 9 1 ( 8 ( : ( :( / � �:

� 1 : � / �( � * �	 /: 9( :( � 9 >

: � ): ; < 91 �1 . + � * � * � > � � ): ; < 91 �1 . � � * � * � > � � ): ; < 91 �1 .

� � * � * � > � � ): ; < 91 �1 . � � * � * � > � � ): ; < 91 �1 . . � * � * � >



�8 /1 . /� 1 /: +1 . ( 1 : �8 1 < 98 /8 1 7 + / � *+ ( . *. � � * �

+1 /. ( * / � *+ & : 98 7 : � /. 9 2 * . � 98 *9 � *+ 1 . /� ) /. * 7 + /( 9

8 *1 1 /. / � 91 ) / 98 /1 . /8 / /( 	 / � ( . >� /8 * � /( 	 / � ( . ( 9 ( 1 :

* )1 7 9 98 : / / � / *: + 2 /	 /: +( . . /8 /8 * � <1 	 / � 1 7 9 1 ( �1 . � 1 .

) /. * 7 + /( 9 < * � /8 ( < . /: 	 1 7 + *. � ( : :( 9 * ) / / >� / � *+ * )1 7 9

98 ( : 9 � *+ � / / / 2 � *: �8 *( : /� *. � . /	 /: � 7( 9 / *9 / *+ / �( 98

8 ( < + / /( > �8 / 98 ( . 9 98 *9 7 + / � 91 �1 : : � 8 ( < <1 + 9 � *+ 98 /

( *. 9 98 *9 1 /1 1 / / * / � * � + 7 + /� 91 *+ �8 ( < �8 *9 8 / � *+

/1 1 �( . 9 +1 �1 : :( / � * )1 7 9 >� / �1 : � /� ( . /1 . * / : * �( 1

�8 ( . 8 8 / * / � * � + 7 + /� 91 9 / / /8 ( + ( :( /. � + � *+ * /1 9 <1 : /

( . 9 /: /+ 9( . 9 98 *. 98 /� 1 : 1 ) * ) /� 98 1 7 98 9 > � 9 � *+ 2 91 1  <1 + 9

1 ( 8 ( + ( :( /. � + �1 : � / � ( . * � 	 /: 9( +( . 9 >

- * . ; ; � 1 . 6 7 � * '( 8 9 . / > > >



�8 /1 . ' � < /: +1 . �1 : �8 1 0 98 /8 1 7 + / � *+ ( . * . � � * �

+ < /	( *' � * + & : 98 7 : � /. 9 2 *. � 98 *9 � *+ 1 . ' � � /	 * 7 + /( 9

8 * < < /. / � 91 � / 98 /1 . /8 / '( � / � ( . >� /8 * � '( � /� ( . ( 9 �1 :

* �1 7 9 98 : / / � / *: + 2 /� /: +( . 	 /8 /8 * � 0 1 � /� 1 7 9 1 � � 1 . � 1 .

� /	 * 7 + /( 9 0 * � /8 ( 0 . /: � 1 7 + *. � ( : :( 9 * �' / >� / � *+ * �1 7 9

98 ( : 9 � *+ � /' ' 2 � *: )8 *( : /� *. � . / � /: � 7( 9 / *9 / *+ / �( 98

8 ( 0 + /' � > �8 / 98 ( . = 98 *9 7 + /� 91 �1 : : �8 ( 0 0 1 + 9 � *+ 98 /

� *	 9 98 *9 < /1 <' / *' � * � + 7 + / � 91 *+ )8 ( 0 �8 *9 8 / � *+

' 1 1 )( . = +1 �1 : :( / � * �1 7 9 >� / �1 : ) /� ( . ' 1 	 *' : * �( 1 �8 ( 	8

8 / *' � * � + 7 + /� 91 9 /' ' 8 ( + �:( /. � + � *+ * ' 1 9 0 1 : /

( . 9 /: /+ 9( . = 98 * . 98 / � < : 1 � * �' � 98 1 7 =8 9 > � 9 � *+ 2 91 1 

0 1 + 9 1 �8 ( + �:( /. � + �1 : ) /� ( . * � � /: 9( +( . = >

� abcdefghijklmnopqrstuvwxyz

� � � � uknfditygsqepwlobhrmxcvjza



& + /. � 7 + �( �:( )� ( ) � � ( 0 *'( ) 7 � )1 � / /:( 0 ( + : / / ='( � 0 1 1 � 7 + 9 * 

� * � : ;8 0 * >

5 * 0 * ) /8 9( � . ( 8 ) / �( �:( 6 *1 ) + >

� � = * �  � � � K 6 *1 ) + ' /( � 7 � � � � � K. ( ( 2 /9 � ��� � � � � � ��� � >

� �( 8 ) / �( �:( ' � � � � � 	 � � 2 * + /. � 7 + �( �:( ' � � � � � � � � >

� � /( � 7 � �� 9( � � K 2 /9 � �1 . + * 0 *+ 7 + 9 /( + /. � 7 + >

� � = * � � K 6 *1 ) + ' /( � 7 � � � � K. ( ( 2 /9 � � � 
 �
� >



& + /. � 7 + �( � /: 1 . 0 1 . 1 *' � * � / /9( '( . / 2+ >9 >( = * 9 �8 9 �( �: / /:( 9 * ) 

+ / *' *9( + * 0 * ) + 9 �8 / ) + >

� �( 9 /. * <1 ' ; *' � * � / /9( '( + /+ 9 �( �:( + 9 � * *9 * 0 / � ( = /. �: /��( �( �:( 9 >

�� 8 ( 0 � 9 9 /'( + /' 9 1 . 9 / = /0 ( + 9 /:( . /� *9 /' / 9 / ) + 9( <1 +( 9 +( 1 1 . ( 

� /' / /:( . / � * �� 9 0 / = * . ( 8 ) / �( �:( 9 / : * ) /. � * 0 ( + / = * >



� �( � /, 1 ' = 7 0 /( ' � � 9( �+ /	 : /9 � 6 * 9 / ) + 9 �98 ( + 8 *+ � / /. 8 ( � � /.

� /' ' � >� � 9( 1 . +( ( + �� $  � � �� �  �  � � � >

9 8 ( + 8 * + � / / .

� � � � � � � � � � � � � � �

� � � 	 � � � � � � � � 	 � � �

� � � � � � � � � � � � � 
 � 	 � � �

' ' ) 6 ' 9 ) � = � :

8 ( � � / . � / ' '

� � � � � � � 	 	 � � � � �

� � � � � 	 � � � � � � � � 	

� � � 
 	 � � � � 
 	 	 � 
 � �

* * 8 � � : < � < .

� : ; < 91 9 / ) + 9, �' ' ) 6' 9 ) � = � : * *8 �� : < � < . � >



�' /+ *. . /, 0 7 : : *' *8 9( 6 �: = 0 ( . /( . ='( + ) / /' . /� ( = /. �: /��( �( �:( = *

)1 � / /:( 9 7 � 9 / ) + 9,

/ � � � � / �( � � 7 = � 69 	 . 6 )	 �8 � / � 7 �' 7 9 /( 0 9 . ' � � � * / �

� � 9 < . 9 0 1 � . � � 9 � 7 � * 6 < � � / 7 *1 � 7 = + * *' . 9 *	 0 �'( = < � � /

= � < . � � � /� / / � < � � �( 1 9 2 �8 � 	 *' 6( 7 �7 � 0 � > /1 � = < 9 7 0 � <

+ � 9 =	 9 = < 	 	 ) ' � � ( 1 = < = 5 / * � 9 < + � � 7 > �8 : � =	 9 /( 7 8 ( �( 9 9 * *

	 < = 7 � = � =( 1 0 � 7 = � 	 9 � * *' 7 2 < � � 9 � � 7 = � . 9 * � <( �8 � / �

� 7 �1 ( 8 : � � � 1 * * 6 < � /0 /9 . = 9 *( * � 0 <( 1 : 7 : *1 ' � < � * �

) 	( / / � < � + =( 8 7 1 * � 69( / 9 � 	 = 7( � * � � 0 =( + 2 � � � � / � � 9 � 	 =

	 < + / / * � < . � � < � 9 7( � ( 8 : = 0 9 /	 � 69 0 �0 . ) / � � = = � � 	 / � 9 �

� 69 0 �0 . ) / � >



� +( 0 /. / + * 0 0 , ' /( * 0 / �� 9 0 / <( ) ) 7 + / >

� ) + �� ( 0 *' 7 + + /' ' / ' /( � 0 ( + / ) + 1 . � *+( + )( 9 /+ 9,

� 9 +( 0 / ): ; < 91 9 / ) + 9( + 9 ( � /. 9 + /( � ' � ( ) / <( ) ) 7 + / = * � � > � .

9� /. �1 '( . / 2 /9 . / / � � *+ 9 * � * � ( � /. 9 + /9 /' / * � *9 / ) + 9( ' � ( ) 7 � /' / >

� /. � /� *8 /'( . / ) * 7 = 7 + 6 * = 7 � +( ( + �� 9 0 / <( ) ) 7 + / = * >



/ � � � � / �( � � 7 = � 69 	 . 6 )	 �8 � / � 7 �' 7 9 /( 0 9 . ' � � � * / �

� � 9 < . 9 0 1 � . � � 9 � 7 � * 6 < � � / 7 *1 � 7 = + * *' . 9 *	 0 �'( = < � � /

= � < . � � � /� / / � < � � �( 1 9 2 �8 � 	 *' 6( 7 �7 � 0 � > /1 � = < 9 7 0 � <

+ � 9 =	 9 = < 	 	 ) ' � � ( 1 = < = 5 / * � 9 < + � � 7 > �8 : � =	 9 /( 7 8 ( �( 9 9 * *

	 < = 7 � = � =( 1 0 � 7 = � 	 9 � * *' 7 2 < � � 9 � � 7 = � . 9 * � <( �8 � / �

� 7 �1 ( 8 : � � � 1 * * 6 < � /0 /9 . = 9 *( * � 0 <( 1 : 7 : *1 ' � < � * �

) 	( / / � < � + =( 8 7 1 * � 69( / 9 � 	 = 7( � * � � 0 =( + 2 � � � � / � � 9 � 	 =

	 < + / / * � < . � � < � 9 7( � ( 8 : = 0 9 /	 � 69 0 �0 . ) / � � = = � � 	 / � 9 �

� 69 0 �0 . ) / � >

� � 69 0 �0 . ) / � � � / � *8 / ) * 7 = 7 + 1 . 	 � > � * 6 < � � � / � *8 / ) * 7 = 7 +

1 . � � 
 > � � 69 � � / � *8 / ) * 7 = 7 + 1 . 	 � 
 6 * 
 
 >� � 9 0 / <( ) ) 7 +

1 . ( ' 0 + /' 9 
 >



� /( . / �� ( 0 *' 7 +, )1 ) ) 7 ' *. = /� 7 +( . � / ) + >

� / ) + 9( � )1 ) ) 7 ' *. = / � 7 +( . � / ) + � � �� �1 . 9� /. �1 + 7 + 2 /9 ) *8 /'

6 78 7 + '( ) 7 ' 9 � *'( 9 7 � <1 +( 9 +( 1 1 . ( ' � + *+ 7 � + * 0 * 9 �8 9 >

� ' = 7 � � ��� �
� ( /+( . /0 ( + 9 / *: � � +

�� �

� 5( ( + � � �� �
�

� ��
�

	
� � � �

- 78 7 + '( ) 7 + 9 :( . =( � )1 : : *' � � �� �

 � � �� $ � ��� � � � � � >

� . ='( + ) / /' + / 9 / ) + 9( � )1 : : *' � � �� �


 � � � � � �9� /. �1 + 7 + /� / /+ 

<1 1 ' 91 1 � 7 � 9 * � /'( + 9 � >

� 1 . 1 *' � * � / /9( '( + / �( �:( = * �( �: / /:( 9 7 � ( . ='( + ) / /' + / 9 / ) + 9( � )1 : 

: *' + * 0 7 9( � � �� �

 � � � � � >



� 7( � *'( 0 / ): ; < 91 9 / ) + 9( + 9 � �' 6 * <1 +( 9 +( 1 1 . ( � 2 ) 7 + 1 . �( � 

: / /:( 0 ( + /' ) *+ 7 9 *9( + * 0 * . ( 8 /9 2 < / * ) + � *+ 9 * � *1 + *9 / ) + 9( � �

1 ' /0 * 
 � � � � � >

� 7( � *'( 0 / <1 +( 9 +( 1 1 . ( � 2 ) 7 + 1 . ) *+ 7 9 *9 7 � 0 ( 9 7 9 /:( . / � *9

. ( 8 /9 2 +( ( + . �( � 9 7 ' /0 7 + 6 78 7 + '( ) 7 0 6 * 9 /0 * � � < / * ) + 1 ' /0 *

� �( ) + /0 >

� ' /9 * 0 / /9 � � 9 0 / <( ) ) 7 + 1 . � > � : ; < 91 9 / ) + 9( � �1 . 
 � � � � � >

5 / / = * �� ( � *: � *9 * 2 /9 + / *' 1 . 0 ( 9 7 9 /:( . /� *9 . ( 8 /9 ) *+ 7 9 *9 7 �

6 *1 ' /9 7 + 1 . � *' / >



� ' /9 * 0 / 2 /9 � � � � � > 5( ( + � ��� � �� �1 .

wyqeidgjcjcheultitlbaftnmdftuapbuousanamlgveqnyeeqvyobbajuumwogtmpv

gtpclwopsatsqirgtihftacgyvimubtalpvfuxtfpbvwuohdvajdmtgaamirroqvfce

qvghobteqgiaygsvwftccsevnqvuvhgtcjmmkfgycwbjmmkf

6 * � ��� � �� �� 1 .

ewzqdubtnkbbdyuemnvvebptonbdfjdeabgaltcfipwgpfqzepfithclifvvezpufst

cgckwiggebpfuhlceuiitapuggoqgcbauwtqgnaiihewwirqoapeentixpoualpakie

psiuajitcuwfmibvebxgpeapqptiirmebtfnedgzetbtfne

�1 ) ) 7 ' *. = /� 7 +( . � / ) +( � 1 . � *+ 9 * � *' 9 � � � � � 6 * � � � � � > � ' 0 + /' 9

'( ( = * � �( ) + / � >



� ' /9 * 0 / /9 � � � � � > 5( ( + �
�
1 .

wwedgtjbeytmlvfpmntfpeogatmivgnqepytbluvwztfvcpkwgsbsurciitag

giqbblwfgtibeuidojettapraqaceviojecifgbwbcpepqtvrtbmnfgctjfk

� �1 .

eqqdbckhdletvabnofdadubslafgwqfeevibcjfmegupttclipetfiltuftcu

voucauvqxaphwwhqapmnaxiuopfiqshattgwyivetgsanpuigejfkdyebtme

� 	1 .

yziujncbuuinbettdbujbauanclpepyzqfohaiuvopmsggcwogapqhgehiapy

gmgtaptunfivworvadegimorlvkepgubiquamsvfxcevqvihmctmegzwbmnf

6 * )1 ) ) 7 ' *. = /� 7 +( . � / ) +( � 1 . � *+ 9 * � *' 9 � � � � � 2 � � � �� 6 * � � � � � >



� � � � � )1 : : *' 1 . )1 ) ) 7 ' *. = / � 7 +( . � / ) +( �

� � � � � 2 � � � � � 2 � � � � � 2 � � � � � >

� � � � � )1 : : *' 1 . )1 ) ) 7 ' *. = / � 7 +( . � / ) +( �

� � � $ � 2 � � � $ � 2 � � � $� 2 � � � � � 2 � � � � � >

� � � � � )1 : : *' 1 . )1 ) ) 7 ' *. = / � 7 +( . � / ) +( �

� � � � � 2 � � � � � 2 � � � � � 2 � � � � � 2 � � � � � 2 � � � � � >

�( ( /9 ( ' 0 + /' 9 � � � � � > �1 ) ) 7 ' *. = /� 7 +( . � / ) +( 9 / + 7 7 : 7 + 1 .

9( . =( 9 7 � 9 / ) + 9( ' ;8 ( � 7 + /+ 9 >



� ( ( + 9 / ) + 9( 2( = * ; ) + . /( + 9 + * * � 7 � . ( 8 ) / �( �:( 9 : * ) /. � * � /+,

wzdtcdtnapddpastlwnzvtafwppccispichtggubpqtiwivptiiavivutcaiwxspvittkgwtk

eeucbuelennudoaaiefefbluetstkoeshtiauigawuabwhodnaooaesoigfsecenthemeytme

yqgnhyivftffbbacggyeyhjvouvglgafrefayobavgfhuraegxrlfegaeuybfgequrcffzbff

wibjblmbbmbaeulmpqqqibimzmtpwpbqliicgmcltxivwdamtmuqkqibtimvbcaqigbmdcbm

qdjkeutvtotjugnfvpepocuvgfgcwgtugutpvqtufnpeoqjeaprpcphjqwgvtpvpvmjngejn

� ' = 7 . / / � 9 / ) + 9( � �
�  � � � � � > � ' = 7 �� 9 0 / 9 �8 /� �
�  � � �  � � >

� 7( � � 9 �8 9 / � /+ 9 ' *8 7 9 * 0 / � � 2 +( ( + + * * 0 / 0 ( � * =( 2 ) 7 + 9 �8 / �

1 . 6 *1 9 7 . 7 � . * = 7 ( . ='( + ) / /' + /+ 9 / ) + 9( + >

- �: = 0 ( . / + * 0 0 , < ; ; * 0 /' /( � * � �
� � � /:( . /� *9 / � 6 * � 6 *1 ) + >



� / ) + 9( � / � 6 * � � � * + 9 *+ 9( ) 7 . / )1 ) ) 7 ' *. = / � 7 +( . � / ) + � � �� � �
�

1 . 9� /. �1 + 7 + 2 /9 � ( 6�78 7 + '( ) 7 ' <1 +( 9 +( 1 1 . ( ' 1 ' / � 9 �8 9 ' * . = / �

)1 ) ) 7 � � ( 6�78 7 + '( ) 7 ' <1 +( 9 +( 1 1 . ( ' 1 ' /� * 9 �8 / = * >

� � �� � �
�
�

� ��
� � � � � �� ���

� 7( . ( ( � ) 7( ) * � �1 . ( . ='( + ) / /' + /� 9 / ) + 9( � 2 +( ( + � � �� � �
�



� � � � � >
� � �� � �

� /( 0 7 7 9 7 2 ) 7( : * ) /. � * 0 / � ' / 6 * � � ' / + * 0 * 0 1 

. 1 *' � * � / /�( '( + 9 �( �:( 9 �+ * 0 * � � 9 0 / = * � >



� ' = 7 � � 9 �8 / � /+( . /0 ( + + * = /� 7 + ( . ='( + / ) / /' /+ > � ' = 7 � ( . = 

'( + ) / /' . / 9 / ) + 9 > � ' = 7 � � + * * � 7 � ( . ='( + ) / /' + /+ 9 / ) + 9( + 9 : * ) /. 

� * � /+ 9 *' ' / . ( 8 ) / �( �:( 9 � � 9 0 / = * � >

� � �� � �
�
�

	 �
�� �

� � � � �� 

+ >9 > � � �� � �
� +� ' 9 7 � *( . 7 ' 9 � + 9 >

5 * 0 * � � + * * ) +( 0 / 2 ) 7( � ' /1 ' / ) + : * ) /. � *9 7 � . ( 8 ) / �( �:( 9

� � 9 0 / = * � 6 * � � ' / � � 9 0 / = * � 	 � >

� *+ 9 * � * � � � � � �: 9 7 + /� 1 . �+� ' 9 7 � *' 9 � + 9 �,



� � � � � �

� � � � � �

� � � �� �

� � � �� �

� � � � � �

� � � �� �

� � � �� �

� � � �� $

$ � � �� �

� � � �� �

� � � � �� $

� � � � � � �

�� � � �� �

� � � � � � �

� � � � �� �

� � � � � � �

� � � � �� $

� � � � �� �

� $ � � �� �

� � � � �� $

� � � � �� �

� � � � �� �

� � � � � � �

� � � � �� �

� � � � �� �

� � � � � � �

5 / / = * + 7 7 � * 0 / 0 /( ' 0 + /' 9 �: * 9 7 . � * 2 ) 7( � ' / 6 * � � ' /1 .

: * ) /. � *9 7 � . ( 8 ) / �( �:( 9 + * 0 * �� 9 0 / = * >



� /( ' 1 '( � �
�  � � � � � > � ' = 7 � �

� + * * � 7 � � �
+ 9 2 : * ) /. � * � /+ 9 *' ' /

. ( 8 ) / �( �:( 9 � � 9 0 / = * � >

5( ( + � �
�1 . + * * � 7 � 9 / ) + 9( + 9 2 ) 7 + 9 �8 / � 6 *1 9 7 � * � . * = 7 ( . ='( + /

) / /' /+ 2 : * ) /. � * � /+ 9 *' ' / . ( 8 ) / �( �:( 9 �� 9 0 / = * � � 	 � >

� = * �  �  � 6 *1 ) + 7 7 :( 0 / 2 ) *+ � � 6 * � �
�
1 . + * * � 7 � 9 / ) + 9( � /+ 9 2

) 7 + 9 �8 /� 6 *1 9 7 � * � . * = 7 ( . ='( + / ) / /' /+ 2 : * ) /. � * � /+ . /( ' /

. ( 8 ) / �( �:( 9 + * 0 * �� 9 0 / = * >

� 7( 6 *8 2 +( ( + � � � � � 	 � >



� � �� � � �
� �,

� � � �� �

� � � � ��

� � � � � �

� � � �� �
� � � � ��

� � � �� �

� � � �� �

� � � �� $

$ � � � � �

� � � �� �

� � � � �� �

� � � � � � �

�� � � �� �

� � � � �� �

� � � � � � �

� � � � � � �

� � � � �� �

� � � � �� �

� $ � � � � �

� � � � �� �

� � � � �� �

� � � � � � �

� � � � � � �

� � � � �� �

� � � � �� �

� � � � � ��

� ' 0 + /' 9 +( ( + �
�

� � � 	 � � >



� � �� � � �
	 �,

� � � �� �

� � � �� �

� � � � � �

� � � �� $

� � � �� �

� � � �� �

� � � �� �

� � � �� �

$ � � � � �

� � � �� �

� � � � � ��

� � � � �� �

�� � � �� �

� � � � � � �

� � � � � � �

� � � � � � �

� � � � �� �

� � � � � � �

� $ � � �� �

� � � � �� �

� � � � � ��

� � � � � � �

� � � � �� �

� � � � �� �

� � � � � � �

� � � � �� �

� � �: 9 7 + / � �

� � 	 )1 8 9 * /( 6 7 ' = / 0 ( � * =( � � = * )( . � ' *9 ; 9 /' � * >

�� /. �1 '( + / � 1 . � � � ( � � �� ( � � � /8 ) ) * � � >



� � �� � � �
� �,

� � � � � �

� � � �� �

� � � �� �

� � � � � $

� � � �� �

� � � �� �

� � � �� �

� � � � � �

$ � � �� �

� � � �� �

� � � � � � �

� � � � �� �

�� � � �� �

� � � � � � �

� � � � � � �

� � � � �� �

� � � � �� �

� � � � � � �

� $ � � � � $

� � � � �� �

� � � � � � �

� � � � �� �

� � � � � � �

� � � � �� �

� � � � �� �

� � � � � � �

� ' 0 + /' 9 +( ( + �
�

� �
� 	 � >



� � �� � � �
� �,

� � � � ��

� � � �� �

� � � � � �

� � � �� �

� � � � � �

� � � �� �

� � � � � �

� � � �� �

$ � � �� $

� � � �� �

� � � � �� �

� � � � �� �

�� � � �� �

� � � � � ��

� � � � �� $

� � � � � � �

� � � � �� �

� � � � �� �

� $ � � �� �

� � � � � � �

� � � � �� $

� � � � �� �

� � � � �� �

� � � � �� $

� � � � �� $

� � � � � � �

� � ( � *: � *9 * 2 /9 �
�

� � � 	 � � >



� � �� 	 � �
� �,

� � � � � �

� � � � ��

� � � �� $

� � � �� $

� � � �� �

� � � � � �

� � � �� �

� � � �� �

$ � � �� �

� � � �� �

� � � � � � �

� � � � � � $

�� � � � � �

� � � � �� �

� � � � �� �

� � � � � � �

� � � � � � �

� � � � � � $

� $ � � � � �

� � � � �� �

� � � � �� $

� � � � �� �

� � � � � ��

� � � � �� �

� � � � �� �

� � � � �� �

� ' 0 + /' 9 +( ( + � 	 � � � 	 � � >



�
�

� � � 	 � �

�
�

� �
� 	 �

�
�

� � � 	 � �

� 	 � � � 	 � �

� � ( 0 *'( ) / ) + �� 9 0 /9 / ) + 1 . +( ( + �� ) � + 0 � 6 * )� ( ) 9 /0 *+ 9 . ( 8 

) / �( �:( 9 : * ) /. � * � /+ + * * � * � * � +� . * � > � / / � 1 . ,

*' � 9 . 2 � 0 � 7 1 2 	 . * � < 2 � 1 � � � 2 / < 	 � : 2 � � � � + 2 =: /� 9 28 + � * 7 2

( 9 = � � 2 6�7 8 	 � 2 ) �( � � 2' � 6 / � 2 0 � ) �� 2 . �' = * 21 � 0 8 � 2 < *. ( 	 2

� �1 6� 2: 	 < ) / 2+ � �' � 29 /: 0 = 2 7 �+ . 8 2 � = 91 ( 2 �8 7 < 6 2 �( � � ) 2 � 6 � : '

� : 1 1 �( 0 / . * � )� ( ) 6 �: =( >



� � 9( � < * . ( 	 � *. . * �

� / ' 1 1 ) /� * �1 7 9 98 / 	 * �( . � 7 9 	 1 7 ' � + / / � /: � '( 9 9 ' / �

+ 9 : *. = / 0 1 . + 9 : 1 7 + +8 * � 1 � + ' 1 1 0 /� *. � ' / * < / � �( 98 98 /

9( . � �( 	 ) /:( . = � * 0 / 2 � 7 9 *' ' � *+ � 7( /9 >� / � : / *98 /� *

+( ' /. 9 98 * . ) �1 7 91 98 / � /. 9 : *+ +( + > �8 / � /. 9 : * + +( + *: / * .

7 . : 7 ' � 9 :( � /1 � =1 7 : 0 * . � + 2 * �( ' � � 7 9 <' / *+ *. 9 � 7 . 	8

�8 1 0 98 / � 1 =1 . + 8 * � : /	 /. 9 ' � 9 * ) /. 91 /0 <' 1 �( . = * +

	 *9 /:( . = + 9 * � 1 . 98 /( : ' 1 . =8 * 7 ' � / /9 + 21 . 98 / + 9 :( 	 9

7 . � /: + 9 *. �( . = 98 *9 98 / � ) / / < 98 /0 + /' � /+ � /: � 0 7 	8 91

98 /0 + /' � /+ >


