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`abcd � ef gehcidbj klmbnlb � oipdjqrmqn sqdmenqr tnmu �� gqnv bjjq � ogw � ���� � oipdjqrmq �
xyepden znfejh qdmen {jeic � �� g|ijl| kd �� ybrhend }o ���~� � t � k � o �
�abcd � ef �|�pmlp � tnmu � ef }qj�rqn� yqrdmhejb geind�� yqrdmh ejb � }a ����� � t � k � o �
qn� tnmubjpmd� ef �q�jbv � {jq�� bumnp�m �q�irdbd � �q �lm �lbuq �� � �������� �q�jbv � gjeqdmq �
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we qjjmub qd q �mrv bjd pcqlb jbcjbpbndqdmen ef h bqpijbh bndp pdqjdmn� fjeh crqipmvrb �c|�p�
mlqr� q� meh p |qp v bbn q �jbqh ef h qn� c|�pmlmpdp qn� hqd|bh qdmlmqnp fej qrh epd pbubnd�
�bqjp � � f leijpb � enb leir� ned b�c bld de jble�nm�b d|b q� meh p fjeh ned|mn� vid b�c bj�
mh bndqr �qdq v blqipb d|b�� cjeum�b� d|b� b� mpd�hipd v b jqd|bj mnuerub� � w|bjbfejb d|b
plmbndmpdp de e� d|b eccepmdb jeq� v� pdqjdmn� � md| � mrv bjd pcqlb qn� dj�mn� de jbq� e� bppbn�
dmqr h qd|bh qdmlqr cjec bjdmbp pe qp de v b qvrb de bubndiqrr� pmhcrmf� d|bh qn� qjjmub qd d|b
pmh crb c|�pmlqrr� crqipmvrb q� meh p �

w|b 	 jpd vjbq�d|jei�| qren� d|b �

 ���������� �qp h q�b v� ymj�|e� qn� uen sbihqnn
mn ��� ��� �|e jble�nm�b� d|qd q h e�irqj rqddmlb �|ml| lqn vb �mubn q c|�pmlqr vql��jein�
in�bjrmbp bubj� 	nmdb �mh bnpmenqr � mrv bjd pcqlb � zn d|b bqjr� pm�dmbp } ql�b� ��� �qn� �mbjrbj
���� qjjmub� qd pm� q� meh p fej q c epbd �cqjdmqrr� ej�bjb� pbd� ef c|�pmlqr evpbjuqvrbp �|ml|
|b bppbndmqrr� ���� �� fjeh d|b �mrv bjd pcqlb cjec bjdmbp � zn qn q��mdmenqr fqh eip � �����
q� meh � |b d|bn 
 ���
����� d|qd d|b rqddbj cepbd v b mpehejc|ml de d|b enb ef d|b pivpcqlbp
ef qn mn	nmdb��mh bnpmenqr � mrv bjd pcqlb � o fb� �bqjp rqdbj �mjen ��� � }ql�qjbn ��� � oh bh�mq
qn� ojq�m ��� � qn� } �ql�� �np�m �~� pdqjdmn� � md| pil| q cepbd � md| mn	hq qn� picjbh q ef
bubj� d�e�brbh bnd pivpbd �rqddmlb� qn� ipmn� pmh mrqj q� meh p � cjeub� d|qd d|b rqddmlb� ipiqrr�
lqrrb� d|b � ������ �������� mp mpehejc|ml de q cjb�� mrv bjd pcqlb � w|qd bnqvrb� } �ql�� �np�m �~�
de c epdirqdb enr� d|b �mn� ef q 	br� eubj �|ml| d|b � mrv bjd pcqlb p|eir� v b fejhirqdb� � |b
l|epb d|b lehcrb� enb � w|b � mrv bjd rqddmlb mp d|bn q rqddmlb ef d|b pivpcqlbp ef d|b �mrv bjd
pcqlb �

od d|qd dmh b md pbbh b� d|qd enr� d�e ed|bj 	br�p leir� |qub v bbn cepdirqdb� � d|b jbqr
qn� d|b �iqdbjnmenml enbp � yid mn d|b bqjr� bm�|dmbp �brrbj ��� p|e�b� d|qd d|bjb qjb ed|bj
nen�pdqn�qj� �nen�qjl|mh b�bqn� 	br�p eubj �|ml| q � mrv bjd pcqlb lqn v b �b	nb� � o rpe � d|b
q� meh p d|bh pbrubp cjeub� de v b dee lehcrmlqdb� de v b �mubn crqipmv rb c|�pmlqr piccejd ej
pmh crm	b� � w|ip � d|b �|erb cje� bld repd mdp qcc bqr qn� d|b h q� ejmd� ef jbpbqjl|bjp rbfd d|b
	br� � �e�bubj � mn �� }qjmq �mq ker�bj �� cjeub� d|qd qn mn	nmdb �mh bnpmenqr � mrv bjd pcqlb
lqn enr� v b �b	nb� eubj bmd|bj jbqr � ej lehcrb� � ej �iqdbjnmenml 	br� �m �b �� d|qd enr� 	nmdb
�mh bnpmenqr enbp qrre� nen�pdqn�qj� 	br�p� �

w|b rqddbj jbpird jbnb�b� d|b mndbjbpd mn d|b cjevrbh ef jblenpdjildmn� d|b � mrv bjd pcqlb
fjeh qn qr�bvjq ef evpbjuqvrbp � ��� � ��� �� � �� � �� � ��� orpe � jblbndr� �bumpb� �iqndih leh�
cidbjp cjehcd fej pil| q jblenpdjildmen fjeh qn qr�bvjq �|ml| mp mn d|b 	br� ef �iqndih
lehcidmn� ipiqrr� lqrrb� �iqndih re�ml mn qnqre�� de lrqppmlqr re�ml in�bjr� mn� lrqppmlqr leh�
cidbjp � zn cqjdmlirqj � mf �b �qndb� �iqndih lehcidbjp de finldmen qp �iqndih pmhirqdejp �
m �b �� de �mjbldr� pmhirqdb �iqndih p�pdbh p d|jei�| d|bmj �bpljmcdmen mn d|b �mrv bjd pcqlb �
�b qccqjbndr� |qub de pdqjd fjeh pil| qn qr�bvjq � �ej � d|mp �eir� v b d|b enr� cjbpbndr�
lenlbmuqvrb �q� ef d�cmn� mn d|b �qh mrdenmqn qd d|b lenperb ef d|b �iqndih pmhirqdej � w|mp
qrpe h bqnp d|qd �b |qub de �e qjein� d|b cjbpbnd pdqn�qj� q� meh p fej d|b �mrv bjd rqddmlb ned
qn� hejb v blqipb d|b� qjb lehcrmlqdb� qn� c|�pmlqrr� nen��jein�b� vid v blqipb d|b� mn�
lri�b inmubjpqr qn� b� mpdbndmqr �iqndm	bjp �|ml| qjb inhqnq�bqvrb v� q �iqndih lehcidbj �
o �q� de �e pe �eir� vb de 	n� rqddmlb b�iqdmenp qp pivpdmdidbp fej d|b q� meh p � � mrv bjd
rqddmlb pqdmp	bp ned enr� d|b ejd|ehe�irqjmd� b�iqdmen vid q nihvbj ef ed|bj b�iqdmenp qp
�brr � w|ip � mf �b pdqjdb� � md| q pil| q rqddmlb��|ml| lqn bqpmr� v b c|�pmlqrr� piccejdb�
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v� b �� � q �iqndih lehcidbj �bpm�n��b leir� evumeipr� pmh crmf� d|b q� meh p qn� ceppmv r�
irdmh qdbr� �mpc bnpb � md| d|bh � w|b cjevrbh mp d|qd enr� d�e �jeicp ef d|b b�iqdmenp pqdmp�
	b� v� �mrv bjd rqddmlbp� m �b �� mn qn� �mrv bjd pcqlb� |qub vbbn fein� pe fqj � �b �e ned �ne�
�|bd|bj d|b �mrv bjd pcqlb b�iqdmenp fejh q jblijpmubr� bnihbjqvrb pbd � m �b �� �|bd|bj �b lqn
�bdbjh mnb d|bh qrr � � |qd �b lqn �e |e�bubj mp de dj� de 	n� qp h qn� pil| b�iqdmenp qp
ceppmv rb qn� �jeic d|bh qllej�mn� de d|bmj jblijpmub qr�ejmd|h p � �ql| pil| b�iqdmen lqn
pmh crmf� d|b cjbpbnd q� meh p �

�e�bubj � pmnlb qrjbq�� b�iqdmenp � md| � uqjmqvrbp lendqmn qd rbqpd qveid �� dbjh p �|ml|
enb lqnned fijd|bj pmh crmf�� q cjec bj deer fej 	n�mn� qn� |qn�rmn� d|b b�iqdmenp mp mn�mp�
c bnpqvrb � o p q �jbqd |brc lqh b {jbbl|mb �mq�jqh p �len�bnpb� �qppb �mq�jqh p� �|ml| �b
� mrr �b	nb cjblmpbr� rqdbj en � � �� �� de 	n� d|qd d�e b�iqdmenp lqnned v b mnfbjjb� fjeh bql|
ed|bj md pi� lbp de 	n� d�e {jbbl|mb rqddmlbp �|ml| d|b b�iqdmenp mndbjl|qn�bqvr� cqpp qn�
fqmr � o p qn mrripdjqdmen ef |e� �bqpmr�� enb lqn 	n� q rqddmlb � md|eid q lehcidbj cje�jqh �b
lmdb {jbbl|mb |mh pbrf � ��zn ��� q pdi�bnd � v b�mnnmn� |mp �mppbjdqdmen � fein� pil| q rqddmlb �
zd �qp dbjjmv r� lehcrmlqdb� qn� |q� qveid bm�|d� qdeh p � w|b pdi�bnd rbfd pl|eer qn� d|b
b�qhcrb �qp repd � z �ub vbbn ree�mn� fej enb bubj pmnlb � �blbndr� �mn �~~ �� z fein� enb �� ����
ke � �b nbb� qn qr�ejmd|h fej 	n�mn� {jbbl|mb �mq�jqh p qn� qned|bj fej 	n�mn� �|bd|bj q
cqjdmlirqj b�iqdmen cqppbp ej fqmrp d|bh � zn d|mp cqc bj �b �mub ved| � w|b� �eir� ned enr�
piccejd d|b qfejb�h bndmenb� cje� bld ef evdqmnmn� d|b � mrv bjd pcqlb fjeh c|�pmlqrr� crqipmv rb
q� meh p vid �eir� qrpe pbjub fej evdqmnmn� nb� b�iqdmenp mn d|b d|bej� ef � mrv bjd pcqlbp �

w|b 	 jpd qddbhcd qd qideh qdb� �bnbjqdmen ef {jbbl|mb �mq�jqh p �qp h q�b mn d|b bqjr�
bm�|dmbp v� { � ybiddbnh �irrbj q fejh bj pdi�bnd ef { � �qrhvql| � ��~ � cc � � ������ w|b
qr�ejmd|h mdpbrf mp ned �mubn mn d|b v ee� vid { � ybiddbnh �irrbj �mn�r� pbnd ip d|b rmpdmn� ef
mdp djqnprqdmen mnde o r�er � �b jb� jedb md mn g � qn� � md| q fqpd �g md dee� qveid �~ �q�p de
�bnbjqdb {jbbl|mb �mq�jqh p � md| �� vrel�p � �b bpdmh qdb� md �eir� dq�b qjein� q �bqj fej
�� vre l�p qn� |qrf q lbndij� fej �� vrel�p � pe �b ree�b� fej qned|bj qccjeql| �

w|b dbl|nm�ib ef �� �� ��
  �� ��� ���
����� � �� ������� ���� ef {jbbl|mb �mq�jqh p �qub ip
ned enr� q djbh bn�eip pc bb� �qmn� �� pblen�p � � h mnidbp � � � h mnidbp � � |eijp qn� ���
|eijp fej ��� �~ vre l�p � jbpc bldmubr� �fej q �g jinnmn� qd ��� }� ��� vid qrpe bppbndmqrr�
nb� jbpirdp � ybiddbnh �irrbj �p qr�ejmd|h hipd v b qd rbqpd mnlehcrbdb pmnlb d|b nihvbjp ef
nen�mpehejc|ml {jbbl|mb �mq�jqh p mn �qrhvql| �p vee� ���~� � c � ���� qjb � jen� � zn kbl � �
�b �mub d|b qr�ejmd|h fej d|b qveub �bnbjqdmen �

zn kbl � � �b �mub qn qr�ejmd|h fej l|bl�mn� �|bd|bj q cqjdmlirqj b�iqdmen fqmrp ej cqppbp
mn {jbbl|mb �mq�jqh p cjeu m�b� v� d|b qr�ejmd|h fjeh kbl � � � w|b qr�ejmd|h |qp |brc b� ip
de 	n� nb� b�iqdmenp d|qd |er� mn qn� mn	nmdb �mh bnpmenqr � mrv bjd pcqlb � ���
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w|b ferre� mn� �b	nmdmenp qn� d|bejbh �b dq�b eubj fjeh �qrhvql| ��~� qn� kue� mr qn�
w�q�rbl ���� � ab	nmdmenp mn d|b fjqh b�ej� ef 

���
� ��� ��� �� �ejd|ehe�irqj cepbdp� d|b
jbq�bj lqn 	n� mn d|b vee� ef �d �q� qn� �irh qnneu �q � ����
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zn d|b rmdbjqdijb � q vre l� mp qrpe lqrrb� qn ��� � qn� qn qdeh mp qrpe lqrrb� q ������ ej
� ���� ��e�bubj � �b jbpbjub d|b dbjh ���� fej qn brbh bnd ef q �qppb �mq�jqh ��

�jeh d|b qveub �b	nmdmenp md mp lrbqj d|qd q vrel� lqn |qub ned enr� � qdeh p vid qrpe � ej �
ej h ejb qdeh p � �e�bubj � cjqldmlqrr� qrr b�qhcrbp ef {jbbl|mb �mq�jqh p ipb� mn rqddmlb d|bej�
qjb ned|mn� vid cqpdb� ��qdeh vrel�p � �b qjb q�qjb ef enr� d�e mhcejdqnd lendjmvidmenp
lendqmnmn� ��qdeh vre l�p �d�e cjeefp ef d|b b� mpdbnlb ef 	nmdb rqddmlbp q�h mddmn� ne pdqdbp
�mubn mn ���� � m� � � �� �� � c � �~� qn� ��~ � � m� � �~ �� � c � �~�� qn� ef enr� enb jbpird fej � qn� 6
�mu mn� ejd|ehe�irqj rqddmlbp � md|eid pdqdbp ��~ � � m� � �~ �� � c � �~�� �

�ej d|mp jbqpen � �b |qub mnmdmqrr� fe lippb� en �bnbjqdmen ef �mq�jqh p � md| bubj� vrel�
|qumn� pm�b � � sbubjd|brbpp � eij �bpljmcdmen ef d|b �bnbjqdmen qr�ejmd|h � mrr qrre� rqj�bj
vre l�p mn qndmlmcqdmen ef d|b nb�d ubjpmen ef eij �bnbjqdmen cje�jqh � �ij cje�jqh fej
l|bl�mn� b�iqdmenp qrjbq�� |qn�rbp rqj�b vrel�p � o rpe � �b qjb mndbjbpdb� enr� mn d|b �mq�jqh p
�|ml| lejjbpc en� de rqddmlbp � m �b �� enr� mn d|epb lendqmnmn� ne reecp ef ej�bj � � kmnlb d|b
len�mdmen ��� ef abf � � �� pdqdbp d|qd d|bjb qjb ne re ecp ef ej�bj � � d|mp h bqnp d|qd �b
qjb mndbjbpdb� enr� mn �mq�jqh p � md| re ecp ef ej�bj � qn� |m�|bj � w|epb ��qdeh {jbbl|mb
�mq�jqh p �|ml| lejjbpc en� de rqddmlbp �b lqrr 4���� ���,�7 ���� ��� ��

o �mq�jqh mp ���� ����� mf � fej bql| cqmj ef qdeh p # � # 8 � d|bjb mp q pb�ibnlb ef vre l�p
�� � �9 � � � � � �: pil| d|qd #  �� � # 8  �: qn� �$ % �$& � �� � fej � ; ' ; <= �� zn kbldmen �
�b � mrr mrripdjqdb |e� d|b cjec bjdmbp ef inlennbldb� �mq�jqh p qjb ned nblbppqjmr� q pmh crb
lehvmnqdmen ef d|b cjec bjdmbp ef d|bmj lennbldb� lehcenbndp � pe eij qr�ejmd|h p � mrr |qn�rb
ved| lennbldb� qn� inlennbldb� �mq�jqh p � on �� �� ��
 ��� fjeh q �mq�jqh �� � �  �� de q
�mq�jqh ��9 �  9 � mp q vm� bldmen > fjeh � � de �9 pil| d|qd > mn�ilbp q vm� bldmen fjeh  � de 9 �
w|b mpehejc|mph p fjeh q �mq�jqh ? de mdpbrf qjb mdp �
��� ��
 ��� �� qn� de�bd|bj lehcjmpb
mdp �
��� ��
 ��� � ��

 oid �? � �

�



zf ? � �� �  � mp q �mq�jqh qn� �   � d|bn ? = � mp d|b �mq�jqh evdqmnb� fjeh ? v�
jbh eumn� � qn� qrpe jbheumn� qn� qdeh p d|qd �bjb mn � vid mn ne ed|bj vre l� � genubjpbr��
mf � mp q pbd ef qdeh p �ned nblbppqjmr� qrr ef d|bh qdeh p ef ? � � d|bn ? � � mp d|b �mq�jqh
�� � � �  � ���� � g rbqjr� �? � �� = � � ? �

�b � mrr �bpljmv b d|b �bnbjqdmen qr�ejmd|h mn pehb �bnbjqrmd� de qppmpd fidijb qccrmlqdmenp �
kiccepb d|qd � mp peh b lrqpp ef �mq�jqh p lrepb� in�bj mpeh ejc|mph p �fej b�qhcrb � lennbldb�
{jbbl|mb���� �mq�jqh p� � zf ? � �� �  �  � qn� � � � �� d|bjb h q� vb peh b �   pil| d|qd
? = �  � � zf d|bjb mp ne pil| vrel� � �b lqrr ? �����
 ������ zd mp evu meip d|qd qrr � mq�jqh p mn
� lqn vb hq�b fjeh d|b mjjb�ilmvrb �mq�jqh p mn � v� q��mn� q pb�ibnlb ef vre l�p enb qd q
dmh b � qrr d|b �|mrb pdq�mn� mn � � kil| q pb�ibnlb ef �mq�jqh p mp q ������
 ����� 
�� fej ? �

w|b vqpml m�bq v b|mn� eij qr�ejmd|h mp de cjinb d|b pbd ef lenpdjildmen cqd|p indmr �ic
de mpeh ejc|mph � bql| �mq�jqh mn � |qp b�qldr� enb lenpdjildmen cqd| � w|mp mp ql|mbub� v�
d�e dbl|nm�ibp qldmn� mn lenpejd �

w|b 	 jpd dbl|nm�ib mp de quem� b�imuqrbnd b� dbnpmenp � kiccepb ?  � qn� �� � �9 qjb pil|
d|qd ? � �� � ? � �9  � � ? � �� qn� ? � �9 qjb lqrrb� �

������� �� �������� �� ? mf ��� � � ��9 �
qn� d|bjb mp qn qidehejc|mph ef ? �|ml| hqcp � % �� ende � % �9 � zd mp bqp� de pbb d|qd d|b
b�imuqrbnlb ef �� qn� �9 mhcrmbp d|b mpehejc|mph ef ? � �� qn� ? � �9 � v� qn mpehejc|mph
d|qd dq�bp �� ende �9 � pe �b �e ned repb qn� mpeh ejc|mph d�cbp ef �mq�jqh mf �b h q�b enr�
enb ef d|bh �

w|b pblen� dbl|nm�ib mp peh b�|qd hejb lehcrmlqdb� � kiccepb �b |qub q finldmen �
� md| d|b ferre� mn� cjec bjdmbp �

� � � � dq�bp q pmn�rb qj�ih bnd ? �|ml| mp q jb�ilmvrb �mq�jqh mn � � zd jbdijnp q uqrib
�|ml| mp qn ejvmd ef vre l�p in�bj d|b qldmen ef oid �? � �

� ? = �  � fej bubj� �  � �? � �

� zf ? 8 mp q �mq�jqh mpeh ejc|ml de ? � d|bn d|bjb mp qn mpeh ejc|mph fjeh ? de ? 8 d|qd
h qcp � �? � ende � �? 8� �

�b � mrr b�crqmn |e� de lehcidb pil| q finldmen � � � rqdbj � fej ne� �b � mrr �bpljmv b mdp
cijc epb � wq�b qn� jb�ilmvrb ?  � qn� �  � �? � � d|bn fejh ? = � � zf �b �e d|b pqhb
pdqjdmn� � md| q �mq�jqh ? 8 mpehejc|ml de ?� dq�b �8  � �? 8 � � d|bn fejh ? 8 = �8� d|b d|mj�
cjec bjd� ef � � � mh crmbp d|qd ? = � qn� ? 8 = �8 qjb mpeh ejc|ml � w|ip � d|b finldmen � � �
bnqvrbp ip de �b	nb q inm�ib mpehejc|mph lrqpp � d|qd ef ? = � fej �  � �? � � qp d|b 
�����
����� ef d|b mpehejc|mph lrqpp ef ? � kmnlb �b � mp| de quem� h q�mn� mpehejc|mph d�cbp h ejb
d|qn enlb � �b lqn �blm�b de enr� h q�b bql| �mq�jqh fjeh mdp cqjbnd lrqpp � zf �b |qccbn de
hq�b md fjeh qn� ed|bj lrqpp � �b � mrr jb� bld md �

w|b jbpird ef d|b d|bej� mn ���� mp d|qd d|b lehvmnqdmen ef d|b qveub d�e dbl|nm�ibp jbpirdp
mn bql| mpehejc|mph lrqpp v bmn� �bnbjqdb� b�qldr� enlb � w|b cjblmpb h bd|e� ef lehvmnqdmen
mp �mubn v� d|b ferre� mn� qr�ejmd|h �

�



��������� � �� � zpehejc|�fjbb {jbbl|mb �mq�jqh �bnbjqdmen cje lb�ijb

�1� ����1� � ��� �? � �mq�jqh � � � mndb�bj�
�� ? |qp b�qldr� � vre l�p �0��

������ ?
� ���

��1 bql| b�imuqrbnlb lrqpp ef b�dbnpmenp ? � � ��
�� �  � �? � �� �0�� � ��� �? � � �� �

��� �1� ����1�

zn �m�ijb � �b p|e� d|b dec feij rbubrp ef d|b �bnbjqdmen djbb qp cje�ilb� v� eij
mhcrbh bndqdmen ef d|b qr�ejmd|h fej lennbldb� {jbbl|mb���� �mq�jqh p � w|b rmnbp � emn mn� d|b
�mq�jqh p p|e� d|b cqjbnd�l|mr� jbrqdmenp|mc � ybd�bbn q cqjbnd qn� mdp l|mr� � enb vre l� mp
q��b� � sedb d|qd �mq�jqh ? 	 
� mp h q�b v� q��mn� q vrel� de ? � 
� � vid md leir� qrpe v b h q�b
v� q��mn� q vrel� de ? � 
9 � w|b jbqpen d|qd ? � 
� mp mdp jbqr cqjbnd mp d|qd � �? 	 
� � lenpmpdp ef
d|b icc bj jm�|d qn� re�bj jm�|d vre l�p ��|ml| qjb b�imuqrbnd� ef ? 	 
� � �w|mp mp q fqld ef eij
mhcrbh bndqdmen �|ml| lqnned v b pbbn v� ree�mn� qd d|b 	�ijb �� � |bn ? 	 
� mp h q�b fjeh
? � 
� � d|b nb� b��b mp pbbn de v b mn � �? 	 
� � qn� pe d|b �mq�jqh mp qllbcdb� � � |bn md mp h q�b
fjeh ? � 
9 � d|b nb� b��b mp fein� de v b ned mn � �? 	 
� � qn� pe d|b �mq�jqh mp jb� bldb� � w|b
m�bq mp d|qd bql| �mpehejc|mph d�cb ef � �mq�jqh mp qllbcdb� b�qldr� enlb � ne h qddbj |e�
hqn� dmh bp md mp h q�b � w|mp mp cjeub� mn d|b ferre� mn� d|bejbh �
/0��1�2 � �� � 
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� � �� � ������� �� �� � ���� ���
� ��� ��� �� �� ��
 ��� ����� �� � � �� �� ����� � ����"� �
����� � w|b d|bejbh mp q pc blmqr lqpb ef enb mn ���� � qn� d|b jbq�bj mp jbfbjjb� de d|qd cqcbj
fej q pdjmldr� fejh qr cjeef � �bjb �b � mrr � mub q prm�|dr� rbpp fejh qr p�bdl| �

�bd ip pq� d|qd q �mq�jqh ? mp ����
 ��� v� d|b qr�ejmd|h mf q lqrr � ��� �? � � � e llijp � �b
� mrr 	 jpd cjeub d|qd �� ����� enb h bhvbj ef bql| mpeh ejc|mph lrqpp ef �mq�jqh mn � � md| qd
hepd � vrel�p mp qllbcdb� � w|bn �b � mrr cjeub d|qd �� � ��� enb h bhvbj ef bql| mpehejc|mph
lrqpp mp qllbcdb� � w|bpb d�e fqldp de�bd|bj � mrr evu meipr� mh cr� d|b djid| ef d|b d|bejbh �

kiccepb d|qd d|b 	 jpd qppbjdmen mp fqrpb � d|bjb mp qn mpeh ejc|mph lrqpp mn � � � md| qd h epd
� vrel�p � d|qd mp nbubj qllbcdb� � �bd ? vb q hbhvbj ef pil| q h mppmn� mpehejc|mph lrqpp
�|ml| |qp d|b rbqpd nihvbj ef vre l�p � ? lqnned v b mjjb�ilmvrb � pmnlb qrr mjjb�ilmvrb �mq�jqh p
qjb qllbcdb� b�crmlmdr�� w|ip � �b lqn l|eepb �  � �? � qn� lenpm�bj ? = � � kmnlb ? = �  �
qn� ? = � |qp fb�bj vre l�p d|qn ? � qd rbqpd enb mpehejc| ? 8 ef ? = � mp qllbcdb� �

w|b mpehejc|mph fjeh ? = � de ? 8 hqcp � �? � % � ende pehb pivpbd ef � �? 8� � �bd �8 v bq pbd ef qdeh p lenpmpdmn� ef d|qd pivpbd crip bnei�| nb� qdeh p de hq�b �8 d|b pqh b pm�b qp � �
w|b ��1 re ec lenpm�bjp peh b b�dbnpmen ? 8 � �88 b�imuqrbnd de ? 8 � �8 � pmnlb md lenpm�bjp qrr
b�imuqrbnlb lrqppbp ef b�dbnpmenp � }ejbeubj � pmnlb �  � �? � �b lqn mnfbj d|qd �8  � �? 8� �8 �qn� lenpb�ibndr� d|qd �88  � �? 8 � �88 � � w|mp h bqnp d|qd d|b qr�ejmd|h � mrr c bjfejh d|b lqrr

�



? � 
� ? � 
9

? 	 
� ? 	 
	

�m�ijb � � {bnbjqdmen djbb fej lennbldb� {jbbl|mb���� �mq�jqh p

~



� ��� �? 8 � �88 � � � � �|ml| mp q lendjq�mldmen qp ? 8 � �88 mp mpehejc|ml de ? qn� d|b mpehejc|mph
lrqpp ef ? �qp piccepb� de v b ned qllbcdb� qd qrr � w|mp cjeubp d|qd qrr mpehejc|mph lrqppbp
qjb qllbcdb� qd rbqpd enlb �

sb� d piccepb d|qd peh b mpehejc|mph d�cb mp qllbcdb� d� mlb � sqhbr�� d|bjb d�e mpehej�
c|ml vid �mpdmnld �mq�jqh p ? qn� ? 8 mn � � � md| qd h epd � vrel�p � pil| d|qd ved| ? qn� ? 8qjb qllbcdb� � g|eepb pil| q cqmj ? � ? 8 � md| d|b rbqpd nihvbj ef vre l�p �

o p v bfejb � ? qn� ? 8 lqnned v b mjjb�ilmvrb � pe d|b� hipd v b qllbcdb� v� pehb lqrrp
� ��� ��? = �� � � � � � qn� � ��� ��? 8 = �8� � �8 � � � �|ml| qjmpb fjeh d|b lqrrp � ��� �? = � � � � qn�
� ��� �? 8 = �8 � � � � jbpc bldmubr�� �|bjb �  � �? � qn� �8  � �? 8 � � w|b cjecbjdmbp ef � � � bnpijb
d|qd ? = � qn� ? 8 = �8 qjb mpehejc|ml � pe d|b� hipd mn fqld v b d|b pqhb �mq�jqh ? 88 �pmnlbmpehejc|mph lrqppbp � md| fb�bj vre l�p d|qn ? qjb qllbcdb� qd h epd enlb v� qppihcdmen� �
�e�bubj � ? 88 � � qn� ? 88 � �8 qjb b�imuqrbnd vid �mpdmnld b� dbnpmenp ef ? 88 � �|ml| umerqdbp d|b
��1 re ec pc blm	lqdmen � w|mp lendjq�mldmen lehcrbdbp d|b cjeef �

w|b pillbpp ef d|b qr�ejmd|h jb�imjbp ip de v b qvrb de 	n� d|b mjjb�ilmvrb �mq�jqh p mn �
v� pehb ed|bj h bd|e� � vid mn h qn� mhcejdqnd lqpbp d|mp mp bqp�� �b �mub d|b hepd mhcejdqnd
b�qhcrb �
/0��1�2 � �� � 
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 ������ ����������� ��
���� ����� ���� ��� � � � �� � � ���� �����
����� ���� ��� � �� � ��� � �� � � �� �� � ����" �
����� � genpm�bj q �mq�jqh ?  � � md| h ejb d|qn enb vrel� �

zf � mp ned jbpdjmldb� de lennbldb� �mq�jqh p � ? = �  � fej qn� �   �? � � pe ? mp
jb�ilmvrb �

kiccepb mnpdbq� d|qd � lendqmnp enr� lennbldb� �mq�jqh p � g|eepb q ren�bpd ceppmvrb
pb�ibnlb � ef �mpdmnld vre l�p �� � �9 � � � � � �: � �|bjb �$ % �$& � �� � fej � ; ' ; <= �� �bd #� qn�
#9 vb d�e qdeh p ef ? = �: � kmnlb ? mp lennbldb� � d|bjb mp q l|qmn ef vre l�p fjeh #� de #9 �
w|mp pqh b l|qmn mp mn ? = �� inrbpp md lendqmnp �: � �e�bubj � qrr d|b vrel�p ? mndbjpbldmn�
�: qjb mn � �ej brpb � lqn vb hq�b ren�bj� � pe �: lqn v b jbcrqlb� mn � v� pehb cejdmen ef � �
� bnlb ? = �: mp lennbldb� � pe ? mp jb�ilmvrb �

w|b lejjbldnbpp ef d|b qr�ejmd|h �ebp ned �bc bn� en d|b �b	nmdmen ef � � � cjeum�b� md
|qp d|b cjec bjdmbp �b jb�imjb� ef md � w|b qldiqr �b	nmdmen ef � � � ipb� mn eij cje�jqh mp
lqjbfirr� dinb� fej ecdmh qr evpbjub� cbjfejh qnlb � qn� mp dee lehcrmlqdb� de �bpljmv b |bjb
mn �bdqmr � vid �b � mrr eidrmnb q pmh crbj �b	nmdmen d|qd mp d|b pqh b mn bppbnlb �

w|b �b� de eij mh crbh bndqdmen ef � � � mp d|b 	 jpd qid|ej �p �jqc| mpehejc|mph cje�jqh
����	 ���� lqn v b ipb� � ����	 dq�bp q pmhcrb �jqc| 
 � c bj|qcp � md| lerejb� qdeh p � qn�
cje�ilbp d�e eidcidp � �nb mp d|b qidehejc|mph �jeic oid �
 � � mn d|b fejh ef q pbd ef
�bnbjqdejp � w|b ed|bj mp q lqnenmlqr rqv brrmn� ef 
 � �|ml| mp q �jqc| � �
 � mpeh ejc|ml
de 
 � w|b finldmen � mp �lqnenmlqr� mn d|b pbnpb d|qd � �
 � � � �
 8� fej bubj� �jqc| 
 8mpehejc|ml de 
 � we qccr� ����	 de q �mq�jqh �� �  � � �b lqn ipb d|b mnlm�bnlb �jqc|

 � �� �  � � �� � �� ��  ��� �

�



w|b �bnbjqdejp fej oid �
 � lqn vb bqpmr� lenubjdb� mnde �bnbjqdejp fej oid �? � qn� d|bn
ipb� de �bdbjh mnb d|b b�imuqrbnlb lrqppbp ef b�dbnpmenp � w|mp bnqvrbp ip de mh crbh bnd d|b
jb�imjbh bnd ef quem�mn� b�imuqrbnd b� dbnpmenp �

w|b lqnenmlqr rqv brrmn� � � � cje�ilb� v� ����	 bnqvrbp ip de �b	nb � � � � wq�b d|b vrel�
� pil| d|qd ? = �  � qn� � mp �mubn d|b rbqpd nb� rqv br v� � � � � zf �b �b	nb � �? � de v b d|b
ejvmd ef vre l�p d|qd lendqmnp � � �b 	n� d|qd d|b d|jbb jb�imjbh bndp �b mh cepb� en � � � qjb
pqdmp	b� �

o p �b |qub pqm� � eij jbqr cje�jqh ipbp q h ejb lehcrb� �b	nmdmen ef � � � � �b �e ned
ipb d|b mnlm�bnlb �jqc| 
 � vid mnpdbq� ipb q cjeded�c b uqjmqnd ef ����	 d|qd ec bjqdbp en
�mq�jqh p �mjbldr�� kmnlb eij cje�jqh hq�bp lennbldb� �mq�jqh p � �b dee� � �? � de v b qn
ejvmd ef fbbd mf d|bjb �bjb qn�� �|bjb q fe ed mp q vre l� � md| enr� enb qdeh d|qd qrpe rmbp
mn ed|bj vre l�p � w|mp quem�p h qn� lennbldmu md� dbpdp � pmnlb jbheuqr ef q feed nblbppqjmr�
cjbpbjubp lennbldmu md�� zd qrpe quem�p h qn� fidmrb b�dbnpmenp � q��mn� q nen�feed � hipd v b
�enb mn pil| q �q� d|qd qn� b� mpdmn� fbbd v bleh b nen�fbbd � qp ed|bj� mpb � � � �? � �� �

zn ej�bj de �bnbjqdb enr� d|b lennbldb� {jbbl|mb���� �mq�jqh p |qu mn� � vrel�p vid ne
fbbd � q jbqpenqvrb qccjeql| mp de �bnbjqdb qrr d|b �mq�jqh p � |qu mn� fbbd ej ned � � md| � = �
vre l�p 	 jpd � w|bn d|b � �d| vrel� lqn vb q��b� mn pil| q �q� d|qd ipbp qd rbqpd � ef d|b
b� mpdmn� qdeh p qn� qrpe dijnp qn� fbbd mnde nen�fbbd � zd mp qrpe ceppmv rb de h q�b q �bnbjqdej
d|qd h q�bp fe ed�fjbb �mq�jqh p �|mrb pdq�mn� bndmjbr� � md| mn d|qd lrqpp � vid md �e bp ned qcc bqj
rm�br� de v b hil| �m� bjbnd mn b� lmbnl��
� 1��1�2 ������ 	� � �ij mhcrbh bndqdmen ef d|b qr�ejmd|h mp q pbrf�lendqmnb� cje�jqh lqrrb�
������ 	�	 d|qd dq�bp qp cqjqhbdbjp d|b nihvbj ef vre l�p � qn ecdmenqr iccbj vein� en d|b
nihvbj ef qdeh p � qn� �|bd|bj ej ned fbbd qjb c bjh mddb� � zd d|bn cje�ilbp enb jbcjbpbndqdmub
ef bql| mpeh ejc|mph lrqpp ef lennbldb� {jbbl|mb���� �mq�jqh � md| d|epb cjec bjdmbp � w|b
�mq�jqh p lqn d|bn vb cje lbppb� qp d|b� qjb �bnbjqdb� � � md| ne nbb� de pdejb d|bh � w|bjb mp
qrpe qn ecdmen fej �mu m�mn� d|b pbd ef �mq�jqh p mnde �mp� emnd pivpbdp � qn� b� lmbndr� cje�ilmn�
enr� enb ef d|b pivpbdp � w|mp qrre� p ren� lehcidqdmenp de v b vje�bn mnde h qnq�bqvrb cmblbp
d|qd lqn v b jin mn�bc bn�bndr�� bubn en �m� bjbnd lehcidbjp � � md|eid hil| l|qn�b de d|b
dedqr jinnmn� dmh b �

zn wqvrb � �b rmpd d|b nihvbjp ef {jbbl|mb���� �mq�jqh p fej ph qrr uqribp ef 
 qn� � �
zn bql| lbrr ef d|b dqvrbp � d|b iccbj uqrib mp d|b dedqr nihvbj ef lennbldb� {jbbl|mb����
�mq�jqh p � qn� d|b re�bj uqrib mp d|b nihvbj ef d|epb �|ml| |qub ne fbbd � yed| leindp qjb
� mf d|b dqvrb lbrr mp bhcd�� w|b dqvrb mnlri�bp qrr c eppmv rb uqribp ef � fej 
 ; � qn� qrr
c eppmv rb uqribp ef 
 fej � ; �~ �

�ej jbqpenp b�crqmnb� rqdbj � �b |qub cqjdmlirqj mndbjbpd mn d|epb �mq�jqh p lendqmnmn�
lrepb de d|b h q� mhih nihvbj ef vre l�p fej q �mubn nihvbj ef qdeh p � w|mp cjehcdb� ip de
lehcidb q��mdmenqr nbqj�h q� mh qr �mq�jqh p cqpd d|b pm�b �|bjb 	n�mn� qrr d|b �mq�jqh p mp
cjqldmlqr �

we �bbc d|b �mplippmen pmh crb � �b jbpdjmld eijpbrubp de {jbbl|mb���� �mq�jqh p � ned nblbp�
pqjmr� lennbldb� � y� d|b ��
 � ef q �mq�jqh �b h bqn d|b cqmj �
 � � � � �|bjb 
 mp d|b nihvbj
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wqvrb � � geindp ef lennbldb� {jbbl|mb���� �mq�jqh p

��



ef qdeh p qn� � mp d|b nihvbj ef vre l�p � w|b ���" ef qn qdeh mp d|b nihvbj ef vre l�p �|ml|
lendqmn md �

w|b 	 jpd evpbjuqdmen mp d|qd q �mq�jqh ? ef d�c b �
 � � � |qp qn qdeh �|epb jqn� mp qd
hepd ��� �
� � �ubj hepd ef eij lehcidqdmenqr jqn�b � 
 � � � pe d|mp uqrib mp qd hepd � � zf
d|bjb mp qn qdeh ef jqn� �� �b lqn h q�b ? bmd|bj v� q��mn� q fe ed de q �mq�jqh ef d�c b
�
=� � � = �� � ej v� q��mn� enb vrel� qn� enb qdeh de q �mq�jqh ef d�c b �
= � � � = �� � �n
d|b ed|bj |qn� � mf d|bjb mp qn qdeh ef jqn� � vid nenb ef jqn� �� �b lqn hq�b ? v� q��mn�
enb qdeh qn� d�e vrel�p de q �mq�jqh ef d�c b �
= � � � =�� � ke � mf �b |qub qrjbq�� hq�b d|b
�mq�jqh p ef d�c bp �
=� � � = �� � �
= � � � =�� � qn� �
= � � � =�� � �b lqn bqpmr� b�dbn� d|bh de
hq�b d|epb ef d�c b �
 � � � � cjeum�b� 
 � � �

keh bdmh bp d|b lrqpp �
= � � � =�� h q� vb dee enbjeip de lehcidb � zn d|mp lqpb � d|bjb
qjb d�e ed|bj qccjeql|bp �b h m�|d v b qvrb de dq�b de h q�mn� d|epb �mq�jqh p ef d�c b �
 � � �
�|epb h mnmhih qdeh jqn� mp � � ab	nb 
 $ de v b d|b nihvbj ef qdeh p ef jqn� ' �qn� jblqrr
d|qd �b qjb qppih mn� 
 � � �� � geindmn� d|b cqmjp �vre l� � qdeh mn vrel� � mn d�e �q�p � �b
|qub �
 9 � �
 � � � �
 = 
 9 = 
 � � ; �� � kmnlb qrpe 
 9 � 
 � ; 
 � �b |qub

�
 9 � 
 � � �
 = �� qn� 
 9 � �
 = �� � ���
se� lenpm�bj d|b lqpb ef q {jbbl|mb���� �mq�jqh � md| 
 � � � qn� �
 � ~� � occr�mn�

d|b pblen� cqjd ef ��� �b 	n� d|qd �
 9 � � � �|ml| mhcrmbp d|qd peh b vre l� lendqmnp qd rbqpd
d�e qdeh p ef jqn� � � w|bjbfejb � �b lqn hq�b d|b �mq�jqh v� q��mn� d�e qdeh p qn� d|jbb
vre l�p de q �mq�jqh ef d�c b �
=� � � =�� �

zf �
 ; ~� vid 
 � � � d|bjb h m�|d v b ne qdeh p ef jqn� �� nej d�e qdeh p ef jqn� � mn
d|b pqhb vre l� � zn d|mp lqpb � �b �ne� d|qd d|bjb qjb b�qldr� �
 9 vre l�p lendqmnmn� qn qdeh
ef jqn� � � w|b dedqr jqn� ef d|b qdeh p ef jqn� �jbqdbj d|qn � mp �� = �
 9 = �
 � � pe �b |qub
qd rbqpd �
 9 = ��� = �
 9 = �
 � � � �
 9 � �
 � = �� cqmjp �� � � � pil| d|qd � qn� � qjb qdeh p ef
jqn� � qn� � � jbpc bldmubr�� r� mn� mn d|b pqhb vrel� � se� � mf �b piccepb d|qd ��
 � ��� � �b
	n� d|qd �
 9 � �
 � = �� � 
 � � mhcr�mn� d|qd d�e ef d|b cqmjp �� � � � |qub d|b pqh b � � w|qd
mp � d|bjb mp qn qdeh ef jqn� � r� mn� mn d�e vrel�p �|ml| bql| lendqmn qn qdeh ef jqn� � �
w|bjbfejb � �b lqn hq�b d|mp �mq�jqh v� q��mn� � qdeh p qn� � vre l�p de q �mq�jqh ef d�c b
�
 = � � � = �� �

� � � ¯Í ¯Ì ¯� ¯� ¯� ±¹ ± ¸ ±¯ ±± ±² ±Í ±Ì
±¹ ���9 	
± ¸

�
� ���� 	� �

±¯
� � 


� ��� �� ��	�
±±

� � � � 
º
��	� ��

±²
� � � � � 


��º	�� 9 ��� ��
±Í

� � � � � � � 

	���º �9º �	 º±Ì

� � � � � � � � � 

	�	� ��� �

±�
� � � � � � � � � � � 


����

wqvrb � � geindp ef rqj�b b�djbh qr {jbbl|mb���� �mq�jqh p

tpmn� d|bpb m�bqp � �b �bjb qvrb de lehcidb �pbb wqvrb �� d|b {jbbl|mb���� �mq�jqh p � md|

��



ic de �� qdeh p |qumn� d|b h q� mhih qn� � mn peh b lqpbp � nbqj�h q� mhih ceppmv rb nihvbjp
ef vre l�p �

w|b hq� mhih nihvbj ef vre l�p p|e�n mn bql| je� ef d|b dqvrb mp d|b h q� mhih ceppmv rb �
o rr d|b �mq�jqh p leindb� mn d|b dqvrb dijnb� eid de v b lennbldb� � bubn d|ei�| eij cje�jqh p
�m� ned qppihb lennbldmu md��

� m�ijb � � w|b inm�ib {jbbl|mb���� �mq�jqh ef d�c b ��� � ���
� f peh b mndbjbpd mp d|qd d|b {jbbl|mb���� �mq�jqh p ef d�c b ��� � ��� qn� ��� � ��� lendqmn

enr� qdeh p ef jqn� � � w|bjb mp q lennbldmen |bjb de �ne�n jbpirdp mn �jqc| d|bej�� qp ferre� p �
�bd ? vb q �mq�jqh mn enb ef d|bpb d�e lrqppbp � ab	nb q �jqc| 
 �|epb ubjdmlbp qjb d|b
qdeh p qn� vrel�p ef ? � o ubjdb� �|ml| mp qn qdeh mp q�� qlbnd mn 
 de q ubjdb� �|ml| mp
q vrel� cjeum�b� d|b qdeh rmbp mn d|b vre l� � qn� d|bjb qjb ne ed|bj b��bp � �w|mp mp d|b
pqh b mnlm�bnlb �jqc| �b �b	nb� bqjrmbj �� w|bn bql| ubjdb� ef d|b �jqc| |qp uqrbnlb � � qn�
hejbeubj d|bjb qjb ne l�lrbp ef rbn�d|  ej rbpp ��|ml| mp b�imuqrbnd de d|b jb�imjbh bnd d|qd
? |qp ne re ecp ef rbn�d| � ej rbpp� � zn �jqc| d|bejbdml rqn�iq�b � 
 mp q vmcqjdmdb livml �ej
djmuqrbnd� �jqc| ef �mjd| qd rbqpd �� � w|b ph qrrbpd pil| �jqc|p qjb d|jbb � md| ~� ubjdmlbp
���� � zn d�e ef d|b d|jbb �jqc|p � d|b finldmenp ef �qdeh � qn� �vrel�� lqn v b mndbjl|qn�b� de
cje�ilb �m� bjbnd {jbbl|mb �mq�jqh p � vid mn d|b d|mj� d|mp mndbjl|qn�b �mubp qn mpeh ejc|ml

��



�mq�jqh � w|qd mp |e� d|b d|jbb �jqc|p lejjbpcen� de d|b 	ub �mq�jqh p �b fein� �
� m�ijb � p|e� p d|b inm�ib {jbbl|mb���� �mq�jqh ef d�c b ��� � ��� � t pmn� q prm�|d q�qcdq�

dmen ef d|b cje�jqh �bpljmv b� mn ��� � � �b |qub fein� d|qd d|bjb qjb ne {jbbl|mb���� �mq�jqh p
ef d�c b ��~ � �~� � md| bubj� qdeh |qumn� jqn� � � qn� b�qldr� bm�|d pil| �mq�jqh p ef d�c b
��� � ��� �

� ;)!./26 4"2� )4.-$)! � /.& 1$))4&/) 7/,6$,# !

zn ej�bj de dbpd b�iqdmenp len� bldijb� de |er� mn uqjmeip lrqppbp ef ejd|ehe�irqj rqddmlbp � md
mp ipbfi r de qideh qdb d|bmj l|bl�mn� q�qmnpd {jbbl|mb �mq�jqh p � w|mp � mrr rbd ip bmd|bj fqrpmf�
d|b len� bldijb ej �mub ip peh b len	�bnlb d|qd h m�|d |er� mn d|b lrqpp ef mndbjbpd v bfejb �b
qddbhcd de cjeub md � o rpe � 	n�mn� q rqddmlb mn �|ml| enb b�iqdmen |er�p vid q pblen� enb
fqmrp �mubp ip q cjeef d|qd d|b pblen� mp mn�bc bn�bnd �

we d|mp bn� �b ipb q cje�jqh lqrrb� ���� 	��� º �|ml| � mrr l|bl� de pbb mf qn b�iqdmen ej
mnfbjbnlb |er�p mn bql| ef d|b {jbbl|mb �mq�jqh p mn q rmpd cjeum�b� v� d|b ipbj �

w|b ���� 	��� cje�jqh mndbjnqrr� lenubjdp q {jbbl|mb �mq�jqh de mdp lejjbpcen�mn� �qppb
�mq�jqh qn� dbpdp qrr c eppmv rb qppm�nh bndp ef ne�bp mn d|b �qppb �mq�jqh de d|b b�iqdmen �
zn �bnbjqr {jbbl|mb �mq�jqh p lejjbpcen� de yeerbqn qr�bvjqp �cqpdb�� de�bd|bj �

� � 8
�

� � 8

�

� � �
�

� � �
� 8 � 8 � 8

�

� � � �
�

����

� 8� 8� 8� 8

�

�m�ijb � � {jbbl|mb �mq�jqh p fej yeerbqn rqddmlbp �9 � �� � qn� �	 � rqv brb� � md| d|b qdeh p ef
d|bmj lejjbpcen�mn� �qppb �mq�jqh p p|e�n qveub d|bh � ��	 �qp q�qcdb� fjeh ��� � � m� � �� �
c � ��� ��

w|b �qppb �mq�jqh p fej d|b yeerbqn qr�bvjqp lejjbpcen�mn� de �� � �� � qn� ��qdeh vre l�p
qjb p|e�n mn �m� � � � w|b {jbbl|mb �mq�jqh fej q �mubn rqddmlb h q� vb �jq�n mn pbubjqr
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b�imuqrbnd �q�p � �m� � � p|e� p d|b pqh b {jbbl|mb �mq�jqh �jq�n mn d�e �m� bjbnd �q�p � qren�
� md| d|b lejjbpc en�mn� �qppb �mq�jqh � �jeh d|b �b	nmdmenp �b pbb d|qd d|b ej�bjmn� ef d|b
qdeh p en q vrel� �ebp ned h qddbj � qn� �b h q� qrpe �jq� vre l�p ipmn� qjlp qp �brr qp pdjqm�|d
rmnbp qp ren� qp d|b vrel�p jbh qmn lrbqjr� �mpdmn�imp|qvrb �

�
�

�

�
� � � �

�
� �

� � � � �
� 8 � 8 � 8 � 8 � 8

�

�m�ijb � � w�e �m� bjbnd �q�p ef �jq� mn� d|b pqh b {jbbl|mb �mq�jqh � qn� mdp lejjbpcen�mn�
�qppb �mq�jqh �

�blqrr d|qd q 
 �� �� �cqjdmqrr� ej�bjb� pbd� mp q pbd � md| qn qppelmqdb� ej�bjmn� jbrqdmen d|qd
mp jb�b� mub �� ; �� � qndmp�hhbdjml �� ; � � � ; � mhcr� � � �� � qn� djqnpmdmub �� ; � � � ; �
mhcr� � ; �� � on ��� �
 �� �� mp q c epbd � md| re�bj qn� icc bj v ein�p � qn� � qn� qn
ecbjqdmen 8 pqdmpf� mn� �m� mf � ; � d|bn � 8 ; � 8 � �mm� � 88 � � � qn� �mmm� d|b mn	hih � % � 8 qn�d|b picjbhih � � � 8 b� mpd qn� qjb � qn� � jbpc bldmubr�� o ������� mp q cepbd mn �|ml| qn�
d�e brbh bndp |qub qn mn	hih qn� q picjbhih � on ejd|ecepbd mp ��� �� ��
��� mf � ; �
mhcrmbp �m� d|b picjbhih � � � 8 b� mpdp qn� �mm� � � �� 8 % �� � � � o rqddmlb mp ��� �� ��
���
mf md mp qrpe qn ejd|ehe�irqj c epbd � �ej b�qhcrb � yeerbqn qr�bvjqp pil| qp d|epb ef � m� � �
qjb ejd|ehe�irqj rqddmlbp � o � ���� �� ��
��� 
 �� �� mp qn ejd|ehe�irqj cepbd mn �|ml| bubj�
leindqvrb pivpbd ef brbh bndp |qp q picjbhih � on ���� ef qn ejd|ecepbd mp qn brbh bnd � �� �
pil| d|qd � � � mh crmbp � � � �

zn d|b rmdbjqdijb � d|bjb qjb pbubjqr �m�bjbnd �b	nmdmenp ef q {jbbl|mb �mq�jqh � �ej b�qh�
crb � ybjqn ���� � c � ����� fejvm�p ��qdeh vrel�p � �qrhvql| ���~ � c � ���� qp �brr qp �d �q� qn�
�irh qnneu �q ���� c � ��� mnlri�b qrr � mq�jqh p � md| ��qdeh vre l�p lennbldb� de ed|bj vre l�p
qp ren� qp d|b jbpirdmn� cqpdmn� lejjbpcen�p de qn ejd|ecepbd � �e�bubj � d|b lqpb ef ��qdeh
vre l�p lennbldb� de ed|bj vre l�p mp peh b�|qd lehcrmlqdb� � fej b�qhcrb � d|b �b	nmdmen ef q
reec mn abf � � �� hipd v b h e�m	b� �b �� � ��~ � c � ���� qn� ne ren�bj lejjbpc en�p de d|b pmh crb
�beh bdj� ef q �jq� mn� ef d|b �mq�jqh � w|b �b	nmdmen ef q {jbbl|mb �mq�jqh qrpe v blehbp
hejb lehcrmlqdb� � fej b�qhcrb q c bndq�en �ej qn� � ��en � md| qn e�� nihvbj ef pm�bp� h q�b
eid ef ��qdeh vre l�p mp ned q {jbbl|mb �mq�jqh �m �b � �e bp ned lejjbpcen� de qn� ejd|ecepbd� �

w|b �b	nmdmen ef kue� mr qn� w�q�rbl ���� d|qd �b q�ecd � abf � � �� � b�lri�bp ��qdeh vre l�p
lennbldb� de ed|bj vre l�p � zd dijnp eid d|qd qrr ejd|ehe�irqj cepbdp jbcjbpbndqvrb v� �qrh�
vql| �p �b	nmdmen lqn vb jbcjbpbndb� � md| d|b �mq�jqh p qrre�b� v� kue�mr qn� w�q�rbl �p
�b	nmdmen � yid d|b rqddbj �b	nmdmen brmh mnqdbp d|b pc blmqr djbqdh bnd ef ��qdeh vre l�p len�
nbldb� de ed|bj vre l�p qn� mn cqjdmlirqj pmhcrm	bp qn� lehcidbj cje�jqh �bpm�nb� de cje lbpp
{jbbl|mb �mq�jqh p �

kue� mr qn� w�q�rbl �p �b	nmdmen fijd|bj jbpdjmldp {jbbl|mb �mq�jqh p de d|epb �mq�jqh p jbc�
jbpbndmn� ejd|ecepbdp d|qd qjb ejd|ehe�irqj v� fejvm��mn� re ecp ef ej�bj rbpp d|qn � � inrm�b

��



d|b �b	nmdmenp ef ybjqn qn� �qrhvql| � w|b q�uqndq�b qccbqjp de v b h qmnr� fej lenubnmbnlb �
qp �b evdqmn enr� d|epb {jbbl|mb �mq�jqh p d|qd lejjbpc en� de �|qd qjb peh bdmh bp lqrrb�
��iqndih re�mlp� �� �ejd|ehe�irqj cepbdp� � ��b nedb d|qd d|b dbjh ��iqndih re�ml� mp
qrpe ipb� de �bnedb q cjecepmdmenqr lqrlirip vqpb� en ejd|ehe�irqj ej �bq�r� ejd|ehe�irqj
rqddmlbp � �����

w|b �b	nmdmen qrre� p fej {jbbl|mb �mq�jqh p �|epb vre l�p qjb ned lennbldb� � zn �m� � � �b
p|e� d|b {jbbl|mb �mq�jqh fej d|b ��� �� � ������� }� � ipmn� inlennbldb� ��qdeh vrel�p �
w|mp b�qhcrb qrpe mrripdjqdbp d|qd bubn �|bn d|b vrel�p qjb inlennbldb� d|b cjec bjdmbp ef d|b
jbpirdmn� ejd|ecepbd qjb ned � ipd q pmh crb lehvmnqdmen ef d|b cjec bjdmbp ef d|bmj lehcenbndp
�qp enb h m�|d nq��ubr� piccepb� � v blqipb �b qjb q��mn� �mp� emnd pbdp ef mnlehcqjqvrb ne�bp de
d|b ejd|ecepbd � o p mp �brr��ne�n ���~ � c � ���� � }� � mp ned �mpdjmvidmub � inrm�b d|b yeerbqn
vre l�p md mp vimrd fjeh �

� 8 � � � 8

�q�
�

� � 8�� 8

�

�m�ijb � � {jbbl|mb �mq�jqh fej d|b rqddmlb }� � qn� mdp �qppb �mq�jqh � w|b �qp|b� rmnb
mn�mlqdbp d|qd d|b inlennbldb� vre l�p v bren� de d|b pqh b {jbbl|mb �mq�jqh �

w|b ���� 	��� cje�jqh dq�bp � qp mdp mncidp � q {jbbl|mb �mq�jqh ����� jbcjbpbndqdmen
�ej h ejb cjblmpbr� q lerrbldmen ef d|bh � qn� qn b�iqdmen �ej mnfbjbnlb� de v b dbpdb� � w|mp
����� jbcjbpbndqdmen mp lehcqdmvrb � md| d|b eidcid ef d|b cje�jqh p �bpljmv b� mn kbldmen � �
gijjbndr� ���� 	��� mp �bpm�nb� de �ej� enr� � md| {jbbl|mb �mq�jqh p lejjbpc en�mn� de rqd�
dmlbp � m �b � d|qd |qub ne reecp ef ej�bj � ej rbpp � qp d|bpb qjb d|b hepd mndbjbpdmn� fej pdi��mn�
b�iqdmenp uqrm� mn qrr � mrv bjd rqddmlbp � zd lenubjdp d|b {jbbl|mb �mq�jqh de mdp lejjbpcen�mn�
�qppb �mq�jqh �mndbjnqrr� pdejb� qp djid| dqvrbp� � � mnqrr�� d|b cje�jqh dbpdp qrr c eppmvrb
qppm�nh bndp ef ne�bp mn d|b �qppb �mq�jqh de d|b mncid b�iqdmen in�bj dbpd �

w|b ���� 	��� cje�jqh qrpe mnlejc ejqdbp lrqppmlqr cjecepmdmenqr h bdqre�ml qn� cjb�mlqdb
lqrlirip de qrre� d|b pdi�� ef pil| l|qjqldbjmpdmlp qp qdeh mlmd� qn� pic bjcepmdmen �

o p q pmh crb b�qhcrb ef d|b ecbjqdmen ef d|b ���� 	��� cje�jqh � �b p|e� |e� md ubjm	bp
d|b cqppq�b qn� fqmrijb ef d|b he�irqj rq� ���iqdmen ���� v bre�� en d|b rqddmlbp ef � m�p � ~v
qn� ~l � �b ljbqdb q 	 rb � md| q nqhb pil| qp � ���� de jbcjbpbnd d|b rqddmlbp � lendqmnmn� d|b
rmnbp

�	
 �
� �
�	
 �
� ��� �

qn� jin d|b cje�jqh v� d�cmn�
���� 	��� �	 � ���� � ��� �� � ��� ����� ����� �� ��� ����

w|b cje�jqh jbpcen�p � md|

��



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

w|b nedqdmen p|eir� vb hejb ej rbpp qccqjbnd vid mp �bpljmv b� mn �bdqmr v� d|b cje�jqh �p
|brc � w|b nihvbjp �������� p|e� d|b qdeh �vrel��ne�b leind � qn� d|b fqmrijb p|e� p d|b
mndbjnqr �qppb �mq�jqh �p ne�qr qppm�nhbnd de d|b b�iqdmen �p uqjmqvrbp �

�bd ip lenpm�bj qn qccrmlqdmen ef d|b cje�jqh � grepb� pivpcqlbp �� �� � ef qn� mn	nmdb
�mh bnpmenqr � mrv bjd pcqlb � fejh q rqddmlb mn �|ml| d|b ecbjqdmenp qjb �b	nb� mn d|b ferre� mn�
�q� � � 8 � ��� � � % � � �� � � � � qn� � � � � ��� � � � ��� � zn pil| q rqddmlb mdp
brbh bndp pqdmpf� d|b ferre� mn� len�mdmen � m �b �� mn qn� mn	nmdb �mh bnpmenqr � mrv bjd pcqlb mdp
lrepb� pivpcqlbp pqdmpf� d|b ferre� mn� b�iqdmen �|ml| mp lqrrb� d|b ��� ����
 ����� �

����� �

� � � � � � � � � � � �
�� � �� % �� � �� % �� � � � ;
� � �� % �� � ���� � �� % �� � � �� % ���� � �� % �� � � �� � ��� � �� % �� � � ������ ���

�|bjb � � � hbqnp � ; � 8 �
�b �qndb� 	 jpd � de jb�ilb d|b nihvbj ef uqjmqvrbp mn d|mp b�iqdmen qn� pblen� � de

�bnbjqrm�b d|b b�iqdmen de � uqjmqvrbp � zn qddql�mn� d|b 	 jpd cjevrbh d|b cje�jqh |brc b�
ip de �iml�r� brmh mnqdb �bq� bn�p � q fqmrijb ef q len� bldijb� b�iqdmen mn q rqddmlb mn �|ml|
��iqdmen � |br� h bqnd d|qd d|b rqddbj b�iqdmen �qp �bq�bj qn� umlb�ubjpq � w|ip �b qjjmub�
qd d|b ferre� mn� ��uqjmqvrb b�iqdmen��|ml| �b lqrr d|b ��o rq� �

�� � � � �� � % �� � �	 �� �9 � ; �9 � � �� � ���

�|bjb d|b ecbjqdmen �	 �� mp �b	nb� qp ferre� p �

� � �	 �� �9 ���� �� � ���� �9 � � ��� � ���� �	 � % ��9 ���� �	 �� � ���
�|bjb

� � ���� �9 ���� ��� � � � �� � % ��9 � � �� �� � ��� 8� � � �� � % �� 89 � � �� �� � ���
�|bjb � � � � ���� � 8 � �� % �� � �b d|bn cjeub� �v� |qn�� d|qd ��iqdmenp ��� qn� ��� qjb
b�imuqrbnd � ��� �b qrpe cjeub� d|qd d|b ferre� mn� �bnbjqrm�qdmen ��|ml| �b lqrr d|b ��o
rq� � ef ��iqdmen ���

�� � � � �� � % �� � �! �� �9 � ; �9 � � �� ���
�|bjb

� � �! �� �9 ���� �� � �!� ��� �9 � � ��� � �!� ��� �! � % ��9 �!� ��� �! �� � � � � �~�
|er�p mn qn� �mrv bjd rqddmlb � we p|e� d|qd d|mp �bnbjqrm�qdmen mp q nendjmu mqr enb � d|b cje�jqh
mp qrr �b nbb���b nbb� ned cjeub qn�d|mn� �v� |qn� �� zd pi� lbp de 	n� q {jbbl|mb �mq�jqh

��



�m�ijb � � {jbbl|mb �mq�jqh fej �}� ��� �

mn �|ml| d|b ��o rq� |er�p qn� ��o rq� fqmrp � on ��� }� � �g dee� q fb� �q�p de 	n�
pil| q rqddmlb �p|e�n mn �m� � �� � ��� �|mrb de 	n� md �v� |qn�� mp � �ib de d|b nihvbj ef
uqjmqvrbp mn d|b b�iqdmen qn� ne�bp mn d|b lejjbpcen�mn� �qppb �mq�jqh � qccqjbndr� |ihqnr�
mhceppmv rb �

genpm�bjqvrb b�ejd �qp cid mnde h q�mn� d|b cje�jqh jin fqpd � � md| h bd|e�p pil| qp
b� mdmn� qn buqriqdmen bqjr� �|bn q |�ced|bpmp ef qn mnfbjbnlb fqmrp � wjid| dqvrbp fej qrr
vimrd�mn lehcein� ecbjqdmenp �pil| qp d|b uqjmeip �iqndih mhcrmlqdmenp qn� d|b �iqndih
vmlen�mdmenqr� qjb cjblehcidb� � w|b mnnbjh epd re ec ��|ml| buqriqdbp qn qppm�nhbnd� �qp
ecdmh m�b� fej d|b fqpdbpd jindmh b �b leir� ql|mbub � w|b nihvbj ef qppm�nhbndp ef rqddmlb
ne�bp de b�iqdmen uqjmqvrbp d|qd hipd v b dbpdb� mp � � �|bjb � mp d|b nihvbj ef ne�bp mn
d|b �qppb �mq�jqh qn� � mp d|b nihvbj ef uqjmqvrbp mn d|b b�iqdmen � w|b qr�ejmd|h jb�imjbp
q dmh b qccje� mh qdbr� cjec ejdmenqr de <� � �|bjb < mp d|b rbn�d| ef d|b b�iqdmen b�cjbppb�
mn �ermp| nedqdmen � �ej q d�cmlqr b�iqdmen �< � ��� � md| ne |�ced|bpbp � d|b qr�ejmd|h
lijjbndr� buqriqdbp qjein� q h mrrmen qppm�nh bndp c bj pblen� en qn ����}� � �g � w|b pc bb�
mp d�cmlqrr� fqpdbj �|bn |�ced|bpbp qjb cjbpbnd � cqjdmlirqjr� mf d|b� |qub fb�bj uqjmqvrbp d|qn
d|b lenlripmen � zf q rqddmlb umerqdbp qn b�iqdmen � md efdbn |qcc bnp �� md| ril�� d|qd d|b 	 jpd
fqmrijb � mrr v b fein� �iml�r�� mn �|ml| lqpb fijd|bj buqriqdmenp �e ned |qub de v b �enb �

w|b cjecepmdmenqr h bdqre�ml fbqdijb ef ���� 	��� � �|bn lqjbfi rr� ipb� mn q pbjmbp ef
|�ced|bpbp � md| q pillbppmubr� mnljbqpmn� nihvbj ef uqjmqvrbp � lqn pehbdmh bp v b b�cremdb�
de ql|mbub ej�bjp ef h q�nmdi�b pc bb��ic � md| lbjdqmn b�iqdmenp lendqmnmn� h qn� uqjmqvrbp �
�ej b�qhcrb � �b dbpdb� d|b ��uqjmqvrb {e�e� p�m b�iqdmen q�qmnpd q ���ne�b rqddmlb mn ��
|eijp � �|bjbqp � md|eid d|b pc bb��ic md �eir� |qub jb�imjb� qjein� ��º |eijp � we mrripdjqdb
|e� d|mp pc bb��ic �ej�p � �b lqn q�� de d|b ��uqjmqvrb {e�e� p� m b�iqdmen ���iqdmen  v bre��
|�ced|bpbp qp ferre� p �

�
�� � � � ; � � � �� �

�
��� � � � � % �� � � �� ; � � � � � �

�� � � �� % �� � � �� % �� � � �� % �� � � �� ; � � � � � ���

�bjb
�

hbqnp h bdqre�mlqr ��� � w|b |�ced|bpbp qjb jb�in�qnd mn qn� ejd|erqddmlb � �|ml|
mp d|b lqpb fej d|b {jbbl|mb �mq�jqh p d|qd qjb ef mndbjbpd de ip � �b dq�b q�uqndq�b ef d|b
���� 	��� fbqdijb d|qd b� mdp d|b buqriqdmen ef q rqddmlb ne�qr qppm�nhbnd mf q |�ced|bpmp fqmrp �

�~



zf qn qppm�nh bnd de d|b 	 jpd |�ced|bpmp � � md| enr� � uqjmqvrbp � fqmrp �qp md d�cmlqrr� �ebp fej
peh b qppm�nhbndp� md h bqnp �b �en �d |qub de plqn d|b jbh qmnmn� uqjmqvrbp � kmh mrqjr�� mf d|b
	 jpd |�ced|bpmp cqppbp vid d|b pblen� �� md| � uqjmqvrbp� fqmrp � �b lqn p�mc d|b buqriqdmen ef
d|b ��uqjmqvrb lenlripmen �

�b qjb lijjbndr� b�crejmn� d|b b�cremdqdmen ef c eppmv rb p�hhbdjmbp mn|bjbnd mn d|b {jbb�
l|mb �mq�jqh de pc bb� ic d|b cje�jqh fijd|bj � vid �b |qub ned �bd ql|mbub� qn� jbpirdp mn
d|mp �mjbldmen � �ej lbjdqmn pc blmqr lqpbp pil| qp d|b {e�e� p� m b�iqdmenp �b qjb qrpe b�crejmn�
d|b ipb ef q ���nqh ml cje�jqhh mn�� dbl|nm�ib d|qd h q� cjeum�b q jin dmh b cjecejdmenqr
de <�	 mnpdbq� ef <� � � jb�qj�rbpp ef d|b nihvbj ef uqjmqvrbp �

�ej fqpdbpd jin dmh b � md mp �bpmjqvrb de pljbbn b�iqdmenp � md| d|b ph qrrbpd {jbbl|mb �m�
q�jqh p 	 jpd � �ej d|mp cijc epb �|qd h qddbjp mp d|b pm�b ef d|b �qppb �mq�jqh qn� ned d|b
{jbbl|mb �mq�jqh � zn q l|qmn ef vre l�p bql| |qumn� d�e qdeh p lennbldb� � q ��qdeh vrel�
q��p � ne�bp de d|b �qppb �mq�jqh �|bjbqp q ��qdeh vrel� q��p �� ne�bp � �ej b�qhcrb �
d|b �blq�en ��� vrel�p� |qp �� ne�bp � md| ��qdeh vre l�p qn� ��� ne�bp � md| ��qdeh vrel�p �
� md| ��qdeh vrel�p � q ��uqjmqvrb b�iqdmen� eij cjqldmlqr iccbj rmh md �|bn d|bjb qjb ne
pdjen� |�ced|bpbp�hipd v b buqriqdb� ��� � � �� vmrrmen dmh bp �q fb� |eijp ef g�t dmh b
en qn ����}� � �g�� vid � md| ��qdeh vre l�p md �eir� dq�b ���� � � �� djmrrmen buqriqdmenp �
�|ml| mp lijjbndr� mhcjqldmlqr � ke fqj h epd ef eij �ej� |qp v bbn �enb ipmn� �mq�jqh p � md|
bubj� vrel� |qumn� pm�b � �

w�e ed|bj |bijmpdmlp |qub |brc b� ip de fqrpmf� len� bldijbp hejb �iml�r�� w|b 	 jpd mp de
	 jpd plqn {jbbl|mb �mq�jqh p � md| d|b |m�|bpd vre l��de�qdeh jqdme �wqvrb �� � kil| �mq�jqh p
pbbh de |qub d|b hepd lehcrb� �pdjildijb� � md| d|b hepd rm�brm|ee� ef umerqdmn� q nen�
ejd|ehe�irqj b�iqdmen ��nen�ejd|ehe�irqj b�iqdmen� |bjb h bqnp qn b�iqdmen �|ml| dijnp
d|b ejd|ehe�irqj rqddmlb uqjmbd� mnde q ph qrrbj enb �|bn q��b� de md� � o �jq�vql� mp d|qd
qd |m�|bj qdeh leindp � u mjdiqrr� bubj� pil| �mq�jqh umerqdbp qrhepd qn� nen�ejd|ehe�irqj
b�iqdmen � h q�mn� md ubj� ipbfir fej m�bndmf� mn� nen�ejd|ehe�irqj cjec bjdmbp vid rbpp ipbfi r
fej cjeumn� mn�bc bn�bnlb jbpirdp � �ej b�qhcrb � fej �� qn� �� qdeh p �d|b lqpb �b brqv ejqdb�
mn kbldmen �� d|b |m�|bpd jqdme mp � �wqvrb �� qn� mn d|epb �mq�jqh p qrr b�iqdmenp d|qd �b
�ne� de v b nen�ejd|ehe�irqj fqmr � �bnlb � fej b�qhcrb �� ��� ��� qdeh p � �� vrel�p� mp q ubj�
ipbfir de er fej qn mnmdmqr plqnnmn� ef b�iqdmenp �b �qnd de l|bl� fej �nen�ejd|ehe�irqjmd���

w|b pblen� |bijmpdml mp eij bhcmjmlqr evpbjuqdmen d|qd {jbbl|mb �mq�jqh p � md|eid fbbd
efdbn v b|qub d|b pqhb qp d|b pqh b �mq�jqh � md| fbbd q��b� � �ej b�qhcrb � d|b �bdbjpen
�}� �� m� � ~q� � � md| �� ne�bp � mp d|b ph qrrbpd rqddmlb d|qd umerqdbp {e�e� p� m �p ��uqjmqvrb
pdjen� pdqdb rq� ��� �|ml| |er�p mn qn� mn	nmdb �mh bnpmenqr � mrv bjd pcqlb �

�� � � �� % �� � � �� % �� � � �� % �� � � � � ; � � � � ��
vid ned {e�e� p�m �p ��uqjmqvrb rq� ��|ml| qrpe |er�p mn mn	nmdb �mh bnpmenqr � mrv bjd pcqlbp�

�� � � �� % �� � � �� % �� � � �� ; � � � � � ����
w|b �bdbjpen �}� mp ipbfi r qp q dbpd fej qn b�iqdmen �bjmub� fjeh d|b ��uqjmqvrb rq� qn�
len� bldijb� de v b b�imuqrbnd de md � mf md �ebp ned umerqdb d|b len� bldijb� b�iqdmen �b �ne�
d|b b�iqdmen mp �bq�bj d|b ��uqjmqvrb rq� � se� � �b evpbjub bhcmjmlqrr� d|qd �b h q� q�� q
feed �q ��qdeh vre l� lennbldb� qd enr� enb c emnd� de qn� ef mdp �� qdeh p � md|eid l|qn�mn�

��



d|mp v b|qumej � �b |qub qrpe ned pbbn q l|qmn ef fbbd ej lehvmnqdmen ef fbbd d|qd l|qn�bp d|mp
v b|qumej �|bn q��b� de d|b �mq�jqh �

ke � v� plqnnmn� enr� rqddmlbp � md|eid fbbd � �b lqn evdqmn q pc bb�ic ef �� dmh bp fej ���
vre l� rqddmlbp �wqvrb �� � kiccejdmn� d|mp |bijmpdml mp d|b fqld d|qd lehcrb� {jbbl|mb �mq�jqh p
� md| fbbd qjb jqjbr� fein� mn d|b rmdbjqdijb � �b evdqmnb� qn q��mdmenqr piccejd v� plqnnmn�
d|b ��o rq� �mubn v� ��iqdmen ��� qn� {e�e� p�m �p � uqjmqvrb b�iqdmen ���� d|jei�| pbubjqr
h mrrmen rqddmlbp � md| fjbb fbbd � up � d|epb � md| fbbd pdjmcc b� � �b �m� ned 	n� q pmn�rb �m�bjbnlb �
we eij �ne� rb��b d|bjb mp enr� enb pc blmqr lqpb fej �|ml| fbbd �e hq�b q �m�bjbnlb � � m� � ~v
p|e� p q rqddmlb d|qd ev b�p d|b he�irqj rq�

� � �� % �� � ��� � �� � �� % �� � �� ����
vid umerqdbp md �|bn q feed mp q��b� ��m� � ~l� � w|mp pc blmqr lqpb h m�|d �brr v b mnpm�nm	lqnd
v blqipb ef qrr {jbbl|mb �mq�jqh p enr� pdqj�rm�b enbp ��m� � ~v � ? � 
9 qn� ? 	 
	 fjeh �m� � �� bdl ��
qjb h e�irqj � o p peen qp �b q�� qn� vre l� de qn� ed|bj qdeh qcqjd fjeh d|b lbndjqr enb mn
pil| q rqddmlb �b h q�b md nen�he�irqj �

�q�

�v�

�l�

� m�ijb ~ � �q� �bdbjpen �}� � �v � {jbbl|mb �mq�jqh ev b� mn� he�irqj rq� � �l� {jbbl|mb
�mq�jqh umerqdmn� he�irqj rq� �

oned|bj |bijmpdml fej jb�ilmn� d|b nihvbj ef �mq�jqh p de vb plqnnb� mp pi��bpdb� v� d|b
ferre� mn� evpbjuqdmen � qrd|ei�| �b |qub ned mh crbh bndb� md � �b lqn rmpd d|b �mq�jqh p mn pil|
q �q� d|qd �b�lbcd fej d|b 	 jpd �mq�jqh � bql| mp fejh b� v� q��mn� enb vre l� de q �mq�jqh
bqjrmbj mn d|b rmpd � � |bnbubj d|b bqjrmbj �mq�jqh umerqdbp qn b�iqdmen � �b |qub evpbjub� d|qd
md mp ubj� rm�br� d|qd d|b nb� �mq�jqh � mrr qrpe umerqdb d|b b�iqdmen � y� p�mccmn� d|b nb�
�mq�jqh mn d|mp lqpb �cjbpih mn� d|b cjevqvrb umerqdmen � � q pc bb�ic lqn vb evdqmnb� �

�e�bubj d|b qveub evpbjuqdmen �e bp ned inmubjpqrr� |er� � m �b � peh bdmh bp d|b nb� �mq�jqh
� mrr cqpp qn b�iqdmen umerqdb� v� d|b bqjrmbj enb � on b�qhcrb mp p|e�n mn �m� � � � w|b �mq�jqh
��� umerqdbp d|b ejd|eqj�ibpmqn rq� ���iqdmen �� � yid mf �b b�dbn� ��� v� q��mn� d�e vre l�p
qp p|e�n mn �m� � �v � d|b jbpirdmn� �mq�jqh � mrr cqpp ned enr� d|mp rq� �b�imuqrbnd de ��o
�mubn v� �� � ���� vid qrpe ��o qn� ��o ��mubn v� �� � ��� fej � � � qn� � � � � jbpc bldmubr� � �

zf eij uqjmeip pc bb�ic |bijmpdmlp qjb ipb� fej cjqldmlqr jbqpenp � d|b ipbj hipd v b q�qjb
d|qd q �mq�jqh plqn hq� vb mnlehcrbdb � ke mf � mn eij b�qhcrb � d|b b�dbn�b� ��� �v� cqppmn��
leir� pbjub de cjeub q lbjdqmn mn�bc bn�bnlb jbpird � md �eir� vb h mppb� v� d|b plqn � gijjbndr�
�b |qub ne �qdq de mn�mlqdb |e� efdbn pil| lqpbp �eir� vb h mppb� �

�



�m�ijb � � �q� {jbbl|mb �mq�jqh fej ��� � �v � ��� � md| d�e vre l�p q��b� �

on� plqn ef �mq�jqh p de dbpd qn b�iqdmen mp � ef leijpb � � 
 ����� mnlehcrbdb pmnlb d|b
nihvbj ef �mq�jqh p mp mn	nmdb � w|b uqjmeip |bijmpdmlp �b |qub �bpljmv b� h q� lqipb peh b
rqddmlbp mn qn� 	nmdb rmpd de v b p�mcc b� � yid mf q rqddmlb � md| d|b �bpmjb� cjec bjdmbp mp fein�
hejb �iml�r� eij �eqr mp ql|mbub� � � f leijpb q plqn lqn vb lendmnib� fej qn� �mq�jqh p
eh mddb� v� d|b |bijmpdmlp mf h ejb lehcrbdbnbpp mp �bpmjb� �

� 9"24@-!/"2!

{jbbl|mb �mq�jqh p ��b ipb� d|b ubjpmen �mubn v� ab	nmdmen � �� qn� �mplippb� d|b ed|bjp mn
kbldmen �� qjb �bnbjqdejp ef b�qhcrbp qn� leindbjb�qhcrbp ef ejd|ehe�irqj nen�he�irqj
rqddmlbp � w|b� qjb pc blmqr lqpbp ef rqddmlbp enb evdqmnp v� ipmn� d|b jblbnd �bnbjqrm�qdmen v�
squqjq qn� �e�qrb� ml� ��~ � ��� ef a ml|dr �p cqpdmn� lenpdjildmen fej ejd|ehe�irqj cepbdp qn�
rqddmlbp ��� � squqjq qn� �e�qrb� ml� �p h bd|e� b�|qipdmubr� �bnbjqdbp qrr 	nmdb ejd|ehe�irqj
nen�he�irqj rqddmlbp vid {jbbl|mb �mq�jqh p qjb qccqjbndr� bqpmbj de �bnbjqdb qn� lbjdqmn r�
hil| bqpmbj de dbpd rqddmlb b�iqdmenp � �ej d|bpb jbqpenp � {jbbl|mb �mq�jqh p |qub vbbn ipb�
qrh epd b�lripmubr� pe fqj �

kmnlb qn� mn	nmdb �mh bnpmenqr lehcrb� �mrv bjd pcqlb mp ejd|empehejc|ml de q � mrv bjd rqd�
dmlb �|ml| mp ejd|ehe�irqj qn� nen�he�irqj � {jbbl|mb �mq�jqh p jbcjbpbnd qn mn�mpc bnpqvrb
deer fej � mrv bjd pcqlb mnubpdm�qdmen � w|mp |qp qrpe v bbn cjehcdb� v� jblbnd �bubrechbndp mn
d|b 	br� ef �iqndih lehcidmn� � �e�bubj � qp �b pdjbppb� mn d|b zndje�ildmen � d|b b� mpdmn�
�ved| h qniqr qn� qideh qdb�� lenpdjildmenp ef {jbbl|mb �mq�jqh p qn� d|bmj qccrmlqdmen de
� mrv bjd pcqlb cjec bjdmbp ��|ml| jbpirdb� mn h qn� mhcejdqnd jbpirdp qd d|b dmh b� jblbndr�
jbql|b� d|b fjendmbjp ef |ihqn hqnq�bqvmrmd�� w|bjbfejb � mn kbldmen � �b �qub qn qr�ejmd|h
qn� q cje�jqh fej �bnbjqdmn� {jbbl|mb rqddmlbp � md| d|bejbdmlqrr� inrmh mdb� nihvbjp ef qdeh p
qn� vrel�p � w|b qr�ejmd|h mp ef q lehcrbdbr� �m�bjbnd �mn� fjeh d|b enr� bqjrmbj qr�ejmd|h
qn� d|b cje�jqh mp qd rbqpd ��º dmh bp fqpdbj � zn kbldmen � �b d|bn �qub qn qr�ejmd|h qn�
cje�jqh p fej qideh qdb� l|bl�mn� ef rqddmlb cjec bjdmbp en {jbbl|mb �mq�jqh p �

�ij qr�ejmd|h fej �bnbjqdmn� {jbbl|mb �mq�jqh p� �mubn v� ab	nmdmen � ����ej�p v�
�b	nmn� q inm�ib lenpdjildmen cqd| fej bql| mpeh ejc|mph lrqpp ef �mq�jqh p � zd bnqvrb� ip
de cje�ilb q pbrf�lendqmnb� cje�jqh ������ 	� fej qideh qdb� �bnbjqdmen ef �mq�jqh p � md|

��



q pc blm	b� nihvbj ej jqn�b ef qdeh p qn��ej vrel�p � kbubjqr cjec bjdmbp qn� pbubjqr pc blmqr
d�c bp ef {jbbl|mb �mq�jqh lenpdjildmen qjb �mplippb� mn d|b kbldmen � qp qjb lennbldmenp de
peh b b�imuqrbnd jbpirdp mn �jqc| d|bej��

w|b qr�ejmd|h fej qideh qdb� l|bl�mn� ef rqddmlb cjec bjdmbp �bpljmv b� mn kbldmen � �ej�p
v� lenubjdmn� q {jbbl|mb �mq�jqh de mdp lejjbpc en�mn� �qppb �mq�jqh qn� d|bn lenubjdmn�
d|b �qppb �mq�jqh de q djid| dqvrb fej picjbhih qn� ejd|elehcrbh bndqdmen � zd bnqvrb� ip
de lenpdjild q pbrf�lendqmnb� cje�jqh ���� 	��� �|ml| dq�bp � qp mdp mncidp � {jbbl|mb �mq�jqh p
mn ����� jbcjbpbndqdmen qn� qn b�iqdmen ej mnfbjbnlb ej �iqndm	b� b�cjbppmen de v b dbpdb� �
} qn� cje�jqhh mn� pc bb��icp |qub v bbn ipb� de h q�b d|b cje�jqh jin qp fqpd qp c eppmv rb �
�ej b�qhcrb � qrr vimrd�mn lehcein� ecbjqdmenp qjb cjblehcidb� � h qn� g le�b djml�p qjb
ipb� � bdl � o rpe � de q��mdmenqrr� pc bb� ic plqnnmn� � �b ipb h qn� {jbbl|mb �mq�jqh |bijmpdmlp
d|qd �b fein� jblbndr� � q rqddmlb b�iqdmen mp hepd rm�br� de fqmr mn q rqddmlb � md| d|b |m�|bpd
vre l��de�qdeh jqdme � plqnnmn� ef qn b�iqdmen en q �mq�jqh � md| ne fbbd qn� en d|b pqhb
�mq�jqh � md| fbbd q��b� hq�bp ne �m� bjbnlb fej hepd �mq�jqh p � bdl � kbubjqr cjec bjdmbp
qn� pbubjqr pc blmqr lqpbp ef {jbbl|mb rqddmlbp qjb �mubn qn� �mplippb� mn d|b kbldmen � zn
cqjdmlirqj � md mp b�crqmnb� |e� �b cjeub� d|qd eij jblbnd ��uqjmqvrb �bnbjqrm�qdmen ef d|b
ejd|eqj�ibpmqn b�iqdmen mp q nen�djmu mqr enb v� ipmn� ned|mn� vid ���� 	��� qccrmb� de qn
eidcid ef ������ 	� �

�)3)$)24)!

��� { � ymj�|e� qn� � � uen sbihqnn � w|b �e�ml ef �iqndih }bl|qnmlp � onn � }qd| � �� �
������� ����� �

��� { � � � } ql�b�� � � � �� �� ������ 3�
�������� �� �
���
� � �������� � � o � ybn�
� qh mn � sb� �ej� � ��� �

��� s � �mbjrbj � o� meh p fej sen��brqdmu mpdml �iqndih }bl|qnmlp � �qlmf � � � }qd| � 		 � �����
��� ��� �� �

�� � g � �mjen � o� meh qdm�ib �iqndm�ib � �bru � �|�p � o ldq �� � ������ ���� �
��� } � a � }ql�qjbn � odeh ml � jd|elehcrbh bndb� �qddmlbp � �qlmf � � � } qd| � 	� � �~�� ��

����� �
��� z � ohbh m�q qn� � � o jq�m � o �bhqj� en �mjen �p �qc bj � �ivr � �bpbqjl| znpd � } qd| �

klm �� ��ede tnmu � kbjmbp � � ��� � ������~ ������~� �
�~� } � � � } �ql�� �np�m � � mrv bjd kcqlb �ejh qrmph ef �iqndih }bl|qnmlp � md|eid d|b �mrv bjd

kcqlb o� meh � �bc � }qd| � �|�p � � � ����� ��~�� �
��� � � o � �brrbj � � mn nml|d��rqppmpl|bj � mrv bjdpl|bj �qih � }qd| � � � 	�� � � ��� ����� �
�� } � �� ker�bj � g|qjqldbjm�qdmen ef � mrv bjd kcqlbp v� � jd|ehe�irqj kcqlbp � gehh � o r� �

�� � ��� ��� ���� �

� �



���� k � k � �errqn� � �� �� � jd|ehe�irqjmd� mn zn	nmdb a mh bnpmenp � q w|bejbh ef } � ker�bj �
yirr � oh � }qd| � ke l � �� � ���� ��� ���� �

���� o � �jbpdbr � �n ker�bj �p g|qjqldbjm�qdmen ef � mrv bjd kcqlbp � } qnip � } qd| � �� � �������
���� �

���� � � }q�bd � keh b g|qjqldbjm�qdmenp ef tn�bjr� mn� a mumpmen �mn� ef q � mrv bjd �qddmlb ef
oid|ehejc|mph p � znd � � � w|bej � �|�p � �� � ��� ��� ���� �

���� o � auijb �lbnp�m� � wbpd kcqlbp qn� g|qjqldbjm�qdmenp ef �iq�jqdml kcqlbp � znd � � � w|bej �
�|�p � �� � ���� ���� ���� �

��� � o � auijb �lbnp�m� � ker�bj w|bejbh qn� g|qjqldbjm�qdmen ef znnbj �je�ild kcqlbp � znd � � �
w|bej � �|�p � �� � ��� � ���� �

���� } � �qum�lm �l qn� s � a � }b�mrr � y mnqj� � jd|ere�ml � md| }e�ip �enbnp zp bmd|bj � jd|e�
h e�irqj ej a mpdjmvidmub � �bru � �|�p � oldq �	 � � ������ ���� �

���� � � � � {jbbl|mb � oned|bj senpdqn�qj� �iqndih �e�ml �qn� |e� z �ein� zd� � mn � �� �
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� � +�- � )���� � b�mdb� v� o � � � }qjre� � cq�bp ~���� � o lq�
�bh ml �jbpp � sb� �ej� � �~� �

��~� { � �qrhvql| � ��� �� ��
��� 7�������� o lq�bh ml �jbpp � �en�en � ��� �
���� y � a � }l�q�� zpeh ejc|��jbb ��|qipdmub {bnbjqdmen � � � o r�ejmd|h p �� � ������� ���� �
��� s � a � }b�mrr qn� } � �qum�lm �l � ��iqdmenp qn� kdqdb �jecbjdmbp w|qd �er� mn o rr grepb�

kivpcqlbp ef qn zn	nmdb a mh bnpmenqr � mrv bjd kcqlb � znd � � � w|bej � �|�p �� �� � se � ��
������ �

���� � � kue� mr qn� � � w�q�rbl � {jbbl|mb a mq�jqh p � senb� mpdbnlb ef }bqpijbp qn� �el|bn�
kcbl�bj�w�cb genpdjildmenp � � � } qd| � �|�p � �� � ����� ��� � ���� �

���� �� �d �q� qn� k � �irh qnneu �q � ��� �� ��
���  ��
 ��
��� �� �
���
� 7�� ��� � � ri�bj �
aej�jbl|d � � ��

���� y � a � }l�q�� ����	 tpbj �p {im�b �ubjpmen ���� � abcd � gehcidbj klmbnlb � oipdjqrmqn
sqd � tnmu � /��0 � ��� � /��	
������ ���� �

���� } � � ��bbfb qn� �� � � �en� � o kh qrrbpd {jqc| � md| { mjd| �� qn� �qrbnl� � � � �
gehvmnqdejmqr w|bej�� kbjmbp y �� �  �� ��� ����� �

��� � y � a � }l�q�� � � }�juer� � qn� � � sq�en � �qpd vql�djql�mn� cjmnlmc rbp qccrmb� de 	n�
nb� lq�bp � mn � ��� 
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���� } � �qum�lm �l qn� s � a � }b�mrr � sen�� jd|ehe�irqj }e�brp fej yed| kdqn�qj� �iqndih
�e�ml qn� kdqn�qj� grqppmlqr �e�ml � �bcbjlippmenp fej �iqndih gehcidbjp � �bru �
�|�p � oldq �� � ��� ��� ��� � |ddc ������ �rqnr ��eu�qvp��iqnd�c|����� ��

��~� � � �e�qrb� ml� � on� ejd|ehe�irqj cepbd mp q cqpdmn� ef yeerbqn qr�bvjqp � gehhbnd �
} qd| � tnmu � gqjermn � �� � ��~� ��� ����� �

���� } � squqjq qn� � � �e�qrb� ml� � w|b �qpdmn� genpdjildmenp fej � jd|ehe�irqj �epbdp �
} qd| � sql|j � 	�� � ��~� ��� �� �� �

��� } � aml|dr � o pdjem�p qn� �qpdmn� � o r�bvjq tnmubjpqrmp 	� � ������� ��� �� �
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