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Jttnhgqecpkh� qrhscykl� emn�zchu� e� thd�� zshje~zclpq {ksqmkl
trhmus�ohuqgqe�k�jcgcz	�te�jcpp~x�t�phqdxqgkoqtu���rskp�uk��pckdqnhh
qrukocn�pqfq� sh{hpk��� Kcigqh� kttnhgqecpkh� tqrsqeqigchut�
rqtnhgqecuhn�pqtu��� e~rqnphpk�� ucmkx� �ucrqe	� mcm� rqtucpqemc� jcgczk	
rqtusqhpkh� ocuhocukzhtmql� oqghnk	� pcxqighpkh� knk� scjscdqumc� ohuqgc
sh{hpk�	� rsqehsmc� k� mqsshmuksqemc� oqghnk	� shcnkjcyk�� pclghppqfq
sh{hpk��pc�rscmukmh�

Lcdqscuqsp~h� scdqu~� te�jcp~� t� ohuqgcok� rqktmc� qrukocn�p~x
sh{hpkl�k�qxecu~ec�u�s�g�scjghnqe�ocuhocukzhtmqfq�rsqfscooksqecpk��
`uq� qgpqohsp~h� ohuqg~� rqktmc	� ohuqg~� okpkokjcykk�wvpmykl� opqfkx
rhshohpp~x	� ohuqg� {uscwp~x� wvpmykl	� tucuktukzhtmkh� ohuqg~� rqktmc	
sh{hpkh�jcgcz�nkphlpqfq�rsqfscooksqecpk�	�sh{hpkh�opqfqmskuhskcn�

p~x� jcgcz	� rskp�ukh� sh{hpkl� e� vtnqek�x� sktmc� k� phqrshghn�ppqtuk	
sh{hpkh�ocuskzp~x kfs�

T�g� rshgncfcho~x� jcgcz� koh�u� �mqpqokzhtmqh� tqghsicpkh�
qrukokjcyk��rncpc�rsqkjeqgtuec��qrukocn�pqh�kpehtuksqecpkh�ghphip~x
tshgtue�e�yhpp~h�dvocfk��qrukocn�pqh�rqehghpkh�mqpuscfhpuqe�pc�s~pmh�
Ppk�qxecu~ec�u�scjnkzp~h�scjghn~��mqpqokzhtmql�uhqskk��Th{c��ucmkh
jcgczk	� tuvghpu~� rqnvzcu� qrshghnhpp~l� qr~u� rskohphpk�
ocuhocukzhtmkx�ohuqgqe�k�cnfqskuoqe�pc�rscmukmh�

Rsk� e~rqnphpkk� ncdqscuqsp~x� scdqu� rshgvtoqushp~� mcm� ktrqn�

jqecpkh� wscfohpuqe� fquqeqfq� rsqfscoopqfq� qdhtrhzhpk�	� ucm� k
tcoqtuq�uhn�pc�� rsqfscoopc�� shcnkjcyk�� mqpmshup~x� ohuqgqe� k� kx
cpcnkj	�zuq�rqjeqn�hu�fnvdih�rqp�u��qughn�p~h�ctrhmu~�cnfqskuoqe�

C� jcektkoqtuk� qu� uho~� ncdqscuqspql� scdqu~	� gqtuvrpqtuk
tqquehutuev�|hfq� ocuhskcnc� e� nkuhscuvsp~x� ktuqzpkmcx� knk� rqnpqu~
hfq� kjnqihpk�� e� mvsth� nhmykl	� e� uhmtuh� vmcjcpkl� oqfvu� rsktvutueqecu�
knk� qutvutueqecu�� tehghpk�� qd� cnfqskuocx� ktrqn�jvho~x� ohuqgqe�� C
rqtnhgpho� tnvzch� rshgrqncfchut�	� zuq� tuvghpu� oqihu� qjpcmqoku�t�� t
phqdxqgko~ok�tehghpk�ok�e�nkuhscuvspqo�ktuqzpkmh	�tt~nmc�pc�mquqs~l
rshgncfchut�	�knk�eqtrqn�jqecu�t��mqptrhmuqo�nhmykl�

Rsk� rqgfquqemh� quz�uc� rq� mcigql� ncdqscuqspql� scdquh� qtpqepql
vrqs� gqnihp� d~u�� tghncp� ph� pc� qd}�o� rsqghncppql� scdqu~� k qdknkh
rqnvzhpp~x�shjvn�ucuqe	� c�pc�cpcnkj� �wwhmukepqtuk�ohuqgqe	� tscephpkh
kx� xcscmuhsktukm	� qrshghnhpkh� qdnctuk� rshgrqzukuhn�pqfq
ktrqn�jqecpk�	�pc�pcfn�gpqtu��shjvn�ucuqe	�rqguehsigc�|kx�e~eqg~�rq
scdquh	� zuq� qtqdhppq� ecipq� rsk� sh{hpkk� �mqpqokzhtmkx jcgcz�� Puzhu
oqihu� d~u�� rshgtucenhp� e� �nhmusqppqo� ekgh	� pq� gqnihp� tqghsicu�� et�
phqdxqgkov��kpwqsocyk��
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Pjpcmqoku�t�� t� ohuqgcok� sh{hpk�� jcgcz� nkphlpqfq� k
mecgscukzpqfq�rsqfscooksqecpk�	�e�uqo�zktnh�uscptrqsup~x�jcgcz�

�!2+ %6!0'%!�3'�$�*%;

Rsk� sh{hpkk� jcgcz� nkphlpqfq� rsqfscooksqecpk�� ktrqn�jvluh
trhykcn�pqh� rsqfscoopqh� qdhtrhzhpkh�� Th{cu�� jcgczk� nkphlpqfq
rsqfscooksqecpk��oqipq�ucmih�e�tktuhoh #*51-��Rskohs�sh{hpk��jcgczk
nkphlpqfq�rsqfscooksqecpk��e�tktuhoh #*51-�
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Rsk� sh{hpkk� uscptrqsupql� jcgczk� ohuqgcok� nkphlpqfq
rsqfscooksqecpk��k�ohuqgqo�rquhpykcnqe�ktrqn�jvluh�tqquehutuev�|hh
rsqfscoopqh�qdhtrhzhpkh�

Icgczc� mecgscukzpqfq� rsqfscooksqecpk�� rshgtucen�hu� tqdql
zctup~l� tnvzcl� jcgczk� phnkphlpqfq� rsqfscooksqecpk�	� mqfgc
qfscpkzhpk�� nkphlp~	� c� yhnhec�� wvpmyk� � tvooc� nkphlpql k
mecgscukzpql�wqso�

2/3�� �� �� ������
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�� 	
fgh � 
 rqnqikuhn�pq�rqnvqrshghnhppc��ocuskyc�

C� qunkzkh� qu� nkphlp~x� jcgcz	� fgh� sh{hpkh� pcxqgkut�� e� vfnqeql
uqzmh�opqfqfscppkmc	�e�mecgscukzp~x�qrukocn�pc��uqzmc�oqihu�d~u��pc
qfscpkzhpkk	� fgh� pqsocn�� m� fkrhsrnqtmqtuk� qfscpkzhpk�� tqercgchu� t
pcrscenhpkho�fscgkhpuc	�c�oqihu�pcxqgku�t��epvusk�gqrvtukoql�qdnctuk�

Icgczc� mecgscukzpqfq� rsqfscooksqecpk�� oqihu� d~u�� jcrktcpc� e
tnhgv�|ho�ekgh�
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Mhuqg~� sh{hpk�� jcgcz� mecgscukzpqfq� rsqfscooksqecpk�� qrksc�ut�� pc
vtnqekh� Kvpc
Wcmhsc�� Ptpqep~ok� �en��ut��� Mhuqg� Zscpmc� k� Cvnwc�
Mhuqg�Bcscpmkpc�k�Eqswocpc��Mhuqg�Bknc��Mhuqg�Whlnc�k�Ccp�Eh�Rcppc�

�+.; +'��9-+(*!*%;�.��+29

�� C�tqquehutuekk�t�ecskcpuqo�jcgcpk��twqsovnksqecu��ocuhocukzhtmv�
rqtucpqemv�jcgczk�
�� C~dscu��ohuqg�sh{hpk��jcgczk�
�� Th{ku��jcgczv	�ktrqn�jv��tqquehutuev�|hh�rsqfscoopqh�qdhtrhzhpkh�
�� Ecu��to~tnqev��kpuhsrshucyk��rqnvzhppqfq�sh{hpk��

��.%�*29�$� �*%&

�� Rncpqeqh�jcgcpkh�rq�kjfquqenhpk����ekgqe�mqtu�oqe�phqdxqgkoq
sctrshghnku��ohigv���{ehlp~ok�wcdskmcok��Rsqkjeqgtuehpp~h
oq|pqtuk � 
l�wcdskmk�� �	�	��� ��rqjeqn��u�jc�scttocuskecho~l�rhskqg

eshohpk�e~rvtuku� ��� mqtu�oqe � 
l�oqghnk�� �	�	�	��� ���Rsk��uqo	�htnk

eth�rsqkjeqgtuehpp~h�oq|pqtuk�wcdskmk�kgvu�pc�rsqkjeqgtueq�mqtu�oqe
qgpqfq�ukrc	�uq�mqtu�o~�gsvfkx�ekgqe�rsqkjeqgku�t��ph�oqfvu��Icgcp~

yhp~ �� pc�mqtu�o � 
l�oqghnk�k�thdhtuqkoqtuk ��� kjfquqenhpk� � 
l

oqghnk�pc � 
l�wcdskmh�
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Rncpqeqh�jcgcpkh����	���	��	����

Prksc�t��pc��uk�gcpp~h�sh{ku��tnhgv�|kh�jcgczk�
c� Vqtuceku�� qrukocn�p~l� rncp� jcfsvjmk� wcdskm� kj� vtnqek�� okpkok

jcykk�thdhtuqkoqtuk�rncpqeql�rsqgvmykk�

d� Vqtuceku�� qrukocn�p~l� rncp� jcfsvjmk� kj� vtnqek�� ocmtkokjcykk
rskd~nk�rsk�uqzpqo�e~rqnphpkk�rncpqeqfq�jcgcpk��

e� Wq�ih	�rsk gqrvtukoqtuk�rhshe~rqnphpk��rncpqeqfq�jcgcpk��
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f� Vqtuceku�� qrukocn�p~l� rncp� jcfsvjmk� wcdskm	� qdhtrhzkec�|kl
ocmtkocn�pqh�mqnkzhtueq�mqornhmuqe�mqtu�oqe	�htnk�zktnc�rncpqeqfq
jcgcpk��scttocuskecu��mcm�cttqsukohpup~h�qupq{hpk��

g� Vqtuceku��k�sh{ku��geqltuehppv��jcgczv�m�jcgczh�c�

�� Wsk�ekgc�ghucnhl�oqipq�rsqkjeqgku��pc�tucpmcx�scjp~x�ukrqe�dhj
rhshpcncgmk�
Mq|pqtu�� tucpmqe	� qfscpkzhpkh� pc� scdqzhh� esho�� k� thdhtuqkoqtu�� e

svdn�x�qgpql�ghucnk�mcigqfq�ekgc�vmcjcp~�e�ucdnkyh�

Ckg�ghucnhl
Rsqkjeqgkuhn�pqtu��tucpmqe

�ghucnhl�e�zct�
Vhdhtuqkoqtu�

ghucnhl
��ukr ��ukr

� � �� �

� � � �

� � � 	�

Zqpg�scdqzhfq�eshohpk�gn��tucpmqe�tqtucen�hu�tqquehutuehppq����k��
zctqe�
c� Kcm� pvipq� sctrshghnku�� scdqzhh� esho�� tucpmqe� e� yhn�x� rqnvzhpk�
okpkocn�pql� thdhtuqkoqtuk	� htnk� rncpv� rqnqihpq� jc� scdqzkl� ghp�
e~rvtuku�� ph� ohphh� ��� ghucnhl� �
fq� ekgc� k� ��� ghucnhl� �
fq� k� ph
ohphh�����
fq�ekgc�

d� Rshgrsk�uk�� rshgnqiknk� vehnkzku�� rncp� rsqkjeqgtuec� knk� ghucnhl
�
fq�ekgc�gq����{uvm�knk��
fq�ekgc�gq�����{uvm��Kcmqh��mqpqokzhtmk
e~fqgpqh�sh{hpkh�tnhgvhu�rskp�u��svmqeqgtuev�k�rqzhov�

e� C� tknv� �mqpqokzhtmql� phqdxqgkoqtuk� pc� tucpmcx� �
fq� ukrc� pvipq
e~rvtuku�� ph� ohphh� �� ghucnhl� �
fq� ekgc� k� �� ghucnhl� �
fq� ekgc�
Rsqkjqlghu�nk�kjohphpkh�okpkovoc�thdhtuqkoqtuk�e��ukx�vtnqek�x�

f� Mqipq� nk� e~rqnpku�� rhseqpczcn�p~l� rncp	� ph� vehnkzkec�
thdhtuqkoqtuk� rsqgvmykk	� htnk� wqpg� scdqzhfq� eshohpk� �
fq� tucpmc
tpkjku��gq���zctqe�

g� Vqtuceku��k�sh{ku��geqltuehppv��jcgczv�m�jcgczh�c�

�� Nhwuhrhshscdcu~ec�|kl�jceqg�rqnvzchu���scjnkzp~x�rqnvwc

dskmcuc����u~t��n�cnmkncuc	����u~t��n�mshmkpf
dhpjkpc	����u~t��n
dhpjkpc�rs�oql�rhshfqpmk�k���u~t��n�kjqrhpuqpc��C�shjvn�ucuh
toh{kecpk���ukx�zhu~shx�mqorqphpuqe�e�scjp~x�rsqrqsyk�x�qdscjv�ut�
usk�tqsuc�cekcykqppqfq�dhpjkpc��dhpjkp�A��������	�dhpjkp�B 
 ��������k
dhpjkp�V 
 ��������

Vuqkoqtu�� �� u~t�� n� vmcjcpp~x� tqsuqe� dhpjkpc� xcscmuhskjvhut�
zktncok����svd�	���svd�	����svd�
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Rq��uko�ktxqgp~o�gcpp~o�sh{ku��tnhgv�|kh�jcgczk�
c� Prshghnku�� rncp� toh{hpk�� mqorqphpuqe	� rsk� mquqsqo� dvghu� gqtukf

pvuc�ocmtkocn�pc� tuqkoqtu��ethl�rsqgvmykk�

d� Prshghnku�� qrukocn�p~l� rncp� toh{hpk�� kj� vtnqek�� ocmtkocn�pqfq
ktrqn�jqecpk��mqorqphpuqe�

e� Vqtuceku��k�sh{ku��geqltuehppv��jcgczv�m�jcgczh�c�

�� Rqnvwcdskmcu~�rqtuvrc�u�pc�rshgrsk�ukh�e�ekgh�nktuqe�wcphs~�
Cthfq�kohhut��geh�rcsukk�ocuhskcnc	�rskzho�rhsec��rcsuk��tqghsiku��
nktuqe	�c�euqsc�����nktuqe�wcphs~��Jj�rqtuvrc�|kx�nktuqe�wcphs~
phqdxqgkoq�kjfquqeku��mqornhmu~	�emn�zc�|kh���ghucnk��
fq�ukrc	��
ghucnk��
fq�ukrc�k���ghucnk��
fq�ukrc��Lktu�wcphs~�mcigql�rcsukk�oqihu
sctmsckecu�t��scjnkzp~ok�trqtqdcok�

Kqnkzhtueq�ghucnhl�mcigqfq�ukrc	�mquqsqh�rqnvzchut��rsk�sctmsqh
qgpqfq� nktuc� tqquehutuev�|hl� rcsukk� rq� uqov� knk� kpqov� trqtqdv
sctmsq�	�rshgtucenhpq�e�ucdnkyh�

Wcdnkyc��
Jtxqgp~h�gcpp~h

Ehucnk
Vrqtqd�sctmsq�

���r� Ehucnk
Vrqtqd�sctmsq�

���r�

� � � � �

�  � � � � �

� � � � � � �

� � ��  � � 

Wshdvhut��sctmsqku��ocuhskcn�ucm	�zuqd~�qdhtrhzku��kjfquqenhpkh
ocmtkocn�pqfq� mqnkzhtuec� mqornhmuqe�� Vqtuceku�� k� sh{ku�
geqltuehppv��jcgczv�

�� Nc�wcdskmh�rsqkjeqgkut� rsqgvmu~�gevx� ukrqe��En��rsqkjeqgtuec
ktrqn�jv�ut�� tucpmk� ushx� ukrqe	� gec� ukrc� t~s��	� mecnkwkyksqecppc�� k
phmecnkwkyksqecppc��scdqzc��tknc�

V~s�h�� En�� rsqkjeqgtuec� qgpql� hgkpky~� rhseqfq� rsqgvmuc
ushdvhut��qgpc�hgkpkyc�t~s���rhseqfq�ukrc�k�tho��hgkpky�t~s���euqsqfq
ukrc�� En�� rsqkjeqgtuec� qgpql� hgkpky~� euqsqfq� rsqgvmuc� ushdvhut�� usk
hgkpky~�t~s���rhseqfq�ukrc�k�r�u��hgkpky�t~s���euqsqfq�ukrc�

Vucpmk��Vucpqm�rhseqfq�ukrc�kohhu�shtvst�oq|pqtuk�����	�euqsqfq
ukrc � ����	� ushu�hfq� ukrc � ������ Rsk� rsqkjeqgtueh� rhseqfq� rsqgvmuc
ktrqn�jvhut�� ��� hgkpky� shtvstc� oq|pqtuk� tucpmc� rhseqfq� ukrc	� ��
hgkpky~�shtvstc�oq|pqtuk� tucpmc� euqsqfq� ukrc�k����� hgkpky�shtvstc
oq|pqtuk� tucpmc� ushu�hfq� ukrc�� Rsk� rsqkjeqgtueh� euqsqfq� rsqgvmuc
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ktrqn�jvhut�� �� hgkpky~� shtvstc� oq|pqtuk� tucpmc� rhseqfq� ukrc	� ��
hgkpky� shtvstc� oq|pqtuk� tucpmc� euqsqfq� ukrc� k� ��� hgkpkyc� shtvstc
oq|pqtuk�tucpmc�ushu�hfq�ukrc�

Rhstqpcn�� Bskfcgc� kj� qgpqfq� mecnkwkyksqecppqfq� scdqzhfq� k

eqt�ok� phmecnkwksqecpp~x� scdqzkx� oqihu� e~rvtuku�� ������ hgkpky
rhseqfq�rsqgvmuc��Bskfcgc�kj�gevx�mecnkwkyksqecpp~x�scdqzkx�k���
uk

phmecnkwksqecpp~x� scdqzkx� oqihu� e~rvtuku�� ���� hgkpky� euqsqfq
rsqgvmuc�

Vuqkoqtu��qgpql�hgkpky~�t~s���rhseqfq�ukrc���svd�	�euqsqfq�ukrc

� ���� svd�� Vuqkoqtu�� qgpqfq� tucpmc� rhseqfq� ukrc� ���� svd�	 tucpmc
euqsqfq� ukrc � ���� svd�	� tucpmc� ushu�hfq� ukrc � ���� svd�
Aoqsukjcykqpp~h� quzktnhpk�� tqtucen��u� � �� qu� tuqkoqtuk� tucpmc�

Icscdqupc�� rncuc� mecnkwkyksqecpp~x� scdqzkx� ������� svd�	

phmecnkwkyksqecpp~x � ���� svd�
\hpc�rhseqfq�rsqgvmuc�tqtucen�hu�����svd�	�euqsqfq � �����svd�
Vzkuchut�	� zuq� kohhut�� phqfscpkzhppqh� mqnkzhtueq� t~s���� C

pcnkzkk�kohhut���� tucpmqe�rhseqfq� ukrc	� � � euqsqfq� ukrc	� � � ushu�hfq
ukrc�� Mcmtkocn�pqh� zktnq� mecnkwkyksqecpp~x� scdqzkx � ��	
phmecnkwkyksqecpp~x � ���� Rncuhihtrqtqdp~l� trsqt� pc� rhse~l

rsqgvmu�tqtucen�hu������� svd�	�pc�euqsql�rsqgvmu � ������ svd�
Rncpqeqh�jcgcpkh��������� hgkpky�rhseqfq�rsqgvmuc�k����� hgkpky

euqsqfq�rsqgvmuc�
Rq��uko�ktxqgp~o�gcpp~o�sh{ku��tnhgv�|kh�jcgczk�
c� C~zktnku��thdhtuqkoqtu��rncpqeql�rsqgvmykk�k�qd}ho�phqdxqgko~x
shtvstqe�

d� Prshghnku�� qrukocn�p~l� rncp� e~rvtmc� rsqgvmykk� kj� vtnqek�
ocmtkocn�pql�tuqkoqtuk�rsqgvmykk�

e� Prshghnku�� qrukocn�p~l� rncp� e~rvtmc� rsqgvmykk� kj� vtnqek�
ocmtkocn�pql�rskd~nk�

f� Vqtuceku��k�sh{ku��geqltuehppv��jcgczv�m�jcgczh�d�

	� ]hu~sh� phwuhrhshscdcu~ec�|kx� jceqgc� t� hihgphepql
rsqkjeqgkuhn�pqtu��� �	� �	� �� k� �� onp�� uqpp� dhpjkpc� tpcdic�u� r�u�
dhpjqxscpknk|	�hihgphepc��rqushdpqtu��mquqs~x�tqtucen�hu��	��	��	���k��
onp�� uqpp� dhpjkpc� tqquehutuehppq�� Vuqkoqtu�� uscptrqsuksqemk
tqtucen�hu� ��� svd�� jc� �� uqpp� pc� qgkp� mo� ohigv� jceqgcok� k
xscpknk|cok�



�

Iceqg~
[scpknk|c

Pd}ho
� � � � �

� �� � �� � �� �

� � �� �� � �� �

� �� � �� � � �

� � � � � �� �

Cohtukoqtu�
xscpknk|c

� � � � � �

Ncluk�qrukocn�pv��txhov�uscptrqsuksqemk�dhpjkpc�
Th{ku��jcgczv
c��ohuqgqo�rquhpykcnqe�
d��tkornhmt
ohuqgqo�


� ��sctrshghnkuhn�p~x�yhpusc�rqtucen��u�ceuqoqdknk�r�uk�gknhsco�
Aeuqoqdknk� qu� sctrshghnkuhn�p~x� yhpusqe� m� gknhsco� rhsheqj�ut�� pc
ushlnhscx	� k� tuqkoqtu�� rhsheqjmk� rsqrqsykqpcn�pc� scttuq�pk�� ohigv
rvpmucok� qurscenhpk�� k� pcjpczhpk�� k� ph� jcekt�u� qu� tuhrhpk� jcfsvjmk
ushlnhsc�� C� ucdnkyh� rskehghp~� scttuq�pk�� ohigv� sctrshghnkuhn�p~ok
yhpuscok� k� gknhscok	� c� ucmih� tqquehutuev�|kh� ehnkzkp~� trsqtc� k
rshgnqihpk�	� e~scihpp~h� e� mqnkzhtuecx� ceuqoqdknhl�� Rsk� rqnpql
jcfsvjmh� ushlnhs� eoh|chu� ��� ceuqoqdknhl�� Wscptrqsup~h� sctxqg~
tqtucen��u����svdnhl�jc�qgkp�mo�rvuk	�rsqlghppqfq�ushlnhsqo�

\hpus~
Eknhs~

Rshgnqihpk�
� � � � �

� � �� � �� �� ��

� � � � �� � ��

� � � � �� �� ��

� �� � �� �� � ��

Vrsqt �� �� �� � � �

Ncluk� qrukocn�p~l� rncp� rhsheqjqm	� qdhtrhzkec�|kl� okpkocn�p~h
uscptrqsup~h�kjghsimk�
Th{ku��jcgczv
c��ohuqgqo�rquhpykcnqe�
d��tkornhmt
ohuqgqo�

�� �� rhmcspk� qtv|htuen��u� hihgphep~h� rqtucemk� xnhdc� gn�� r�uk
ocfcjkpqe��C�ucdnkyh�rshgtucenhpc�kpwqsocyk��q�trsqth�pc�rsqgvmyk�	
hh�pcnkzkk�k�uscptrqsup~x�kjghsimcx�



��

Rhmcspk

Wscptrqsup~h�kjghsimk	�svd��mf

Rshgnqihpkh�
l
ocfcjkp

�
l
ocfcjkp

�
l
ocfcjkp

�
l
ocfcjkp

�
l
ocfcjkp

� 	� �	� �	� �	� 	� �

� �	� �	� �	� �	� �	� �

� �	 �	 �	� 	� �	� �

 �	� �	� �	 	� 	� �

Rqushdpqtu�
ocfcjkpqe

� � �� � � �������������

Wshdvhut��pcluk�sctrshghnhpkh�rqtuceqm�kj�mcigql�rhmcspk�e�ocfcjkp~	
okpkokjksv�|kh qd|kh�uscptrqsup~h�kjghsimk�

�� � nhtqjcfquqeqzp~x�rshgrsk�uk��qtv|htuen��u�rqtucemk�nhtc�r�uk
ghsheqqdscdcu~ec�|ko jceqgco�� Vuqkoqtu�� rhsheqjmk� kj� rvpmuqe
qurscenhpk�� e� rvpmu~� pcjpczhpk�	 c� ucmih� tqquehutuev�|kh� ehnkzkp~
trsqtc� k� rshgnqihpk�	� e~scihpp~h� e� mvd�� o� rskehghp~� e� tnhgv�|hl
ucdnkyh�

Lhtqjcfqu�
rshgrsk�uk�

Ehsheqqdscdcu~ec�|kh�jceqg~
Rshgnqihpk�

� � � � �

� �� � �� � �� �

� � �� �� � �� ��

� �� � �� � � �

� � � � � �� ��

Vrsqt � � �� � �� ���

Ncluk� qrukocn�p~l� rncp� rhsheqjqm	� qdhtrhzkec�|kl� okpkocn�p~h
uscptrqsup~h�kjghsimk�
Th{ku��jcgczv
c��ohuqgqo�rquhpykcnqe�
d��tkornhmt
ohuqgqo�

��� �� whsohstmkx� xqj�ltuec� qtv|htuen��u� rqtucemk� jhspc� r�uk
ohn�mqodkpcuco��Vuqkoqtu��rhsheqjmk�kj�rvpmuqe�qurscenhpk��e�rvpmu~
pcjpczhpk�	 c� ucmih� tqquehutuev�|kh� ehnkzkp~� trsqtc� k� rshgnqihpk�	
e~scihpp~h�uqppcx�rskehghp~�e�tnhgv�|hl�ucdnkyh�



��

Zhsohstmkh
xqj�ltuec

Mhn�mqodkpcu~
Rshgnqihpk�

� � � � �

� � �� �� �� � ��

� �� �� �� �� �� ��

� � �� �� � �� ��

� �� �� � � � ��

Vrsqt � �� � � � �

Ncluk� qrukocn�p~l� rncp� rhsheqjqm	� qdhtrhzkec�|kl� okpkocn�p~h
uscptrqsup~h�kjghsimk�
Th{ku��jcgczv
c��ohuqgqo�rquhpykcnqe�
d��tkornhmt
ohuqgqo�

��� Vquqec�� mqorcpk�� tqdkschut�� tusqku�� pqev�� dcjqev�� tucpyk�� e
qdnctuk	� fgh� kohhut�� �� pcthnhpp~x� rvpmuqe� t� mqqsgkpcucok� %� k� &�
Ysqehp�� tkfpcnc� qu� dcjqeql� tucpykk� vohp�{chut�� rsqrqsykqpcn�pq
mecgscuv�scttuq�pk��gq�pcthnhppqfq�rvpmuc�

Ncthnhpp~l
rvpmu

% & ]ktnq�ikuhnhl

� � �� ��

� � � ��

� � �� �

� �� � ��

� � � ��

� �� � ���

� � �� ���

� � � ����

� �� � ����

� �� � ���

Wshdvhut��
���Prshghnku��mqqsgkpcu~�dcjqeql�tucpykk�kj�vtnqek��okpkovoc�tvoo~
mecgscuqe�scttuq�pkl�gq�pcthnhpp~x�rvpmuqe�
��� Prshghnku�� mqqsgkpcu~� dcjqeql� tucpykk� kj� vtnqek�� okpkovoc
ejeh{hppql� tvoo~ mecgscuqe scttuq�pkl� gq� pcthnhpp~x� rvpmuqe� t
vzhuqo�zktnc�ikuhnhl�e�mcigqo�pcthnhppqo�rvpmuh�
��� Prshghnku�� mqnkzhtueq� k� mqqsgkpcu~� dcjqe~x� tucpykl� kj� vtnqek�
okpkovoc� ejeh{hppql� tvoo~ mecgscuqe scttuq�pkl� gq� pcthnhpp~x



��

rvpmuqe� t� vzhuqo� zktnc� ikuhnhl� e� mcigqo� pcthnhppqo� rvpmuh	� zuqd~� e
qmshtupqtuk� mcigqfq� pcthnhppqfq� rvpmuc� pcxqgknqt�� ph� ohphh� qgpql
dcjqeql�tucpykk�pc�scttuq�pkk�ph�dqnhh���mknqohusqe�

�+ !.#�*%!�+26!2�

Puzhu� gqnihp� tqghsicu��� ukuvn�p~l� nktu�� yhn�� scdqu~�� jcgcpkh�
ocuhocukzhtmv��rqtucpqemv� jcgczk	� shjvn�ucu~� hh� sh{hpk�� scjnkzp~ok
ohuqgcok	�e~eqg~�qd��wwhmukepqtuk�scjnkzp~x�ohuqgqe�sh{hpk��jcgczk	
c�ucmih�e~eqg~�rq�shjvn�ucuco�sh{hpk��

�+*2.+(:*9!��+-.+09

�� Rs�oc��k�geqltuehppc��jcgczk�nkphlpqfq�rsqfscooksqecpk��
�� Whqsho~�geqltuehppqtuk�
�� Mhuqg�rqtnhgqecuhn�pqfq�vnvz{hpk��rncpc�
�� Mhuqg�rqtnhgqecuhn�pqfq�vuqzphpk��qyhpqm�
�� Mhuqg~�qrshghnhpk��qrqspqfq�rncpc�uscptrqsupql�jcgczk�
�� Ytnqek��qrukocn�pqtuk�qrqspqfq�rncpc�
�� Mhuqg�rquhpykcnqe�
�� Prshghnhpkh�qrqspqfq�rncpc�e�uscptrqsupql�jcgczh�t�qfscpkzhpk�ok�
�� Ytnqek��Kvpc
Wcmhsc�gn��jcgczk�mecgscukzpqfq�rsqfscooksqecpk��
�� Mhuqg~�sh{hpk��jcgcz�phnkphlpqfq�rsqfscooksqecpk�

��ecskcpuc � � � � � � � � � � ��

Vnqipqtu�
jcgcpk�
�ocmtkocn�pqh
mqnkzhtueq
dcnnqe�

�� � � �� �� � � � � � ��



��
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Jttnhgqecpkh�opqfqmskuhskcn�p~x�jcgcz�nkphlpqfq�k�phnkphlpqfq
rsqfscooksqecpk��rsk�scjnkzp~x�mqorsqokttp~x�mskuhsk�x�'�(�

�!2+ %6!0'%!�3'�$�*%;

Ptpqepc��usvgpqtu��rskp�uk��sh{hpkl�e�vtnqek�x�qrshghnhppqtuk
te�jcpc� t� pcnkzkho� phtmqn�mkx� mskuhskhe�� C� �uqo� tnvzch� eqjpkmchu
phqdxqgkoqtu�� e�wqsoksqecpkk� phmquqsqfq� mqorsqokttpqfq� ehmuqspqfq
mskuhsk��

Rvtu��kohhut��tqeqmvrpqtu��mskuhskhe�

��	�	��	� �� �	�	�	 �� 	

mquqs~h� phqdxqgkoq� ocmtkokjksqecu�	� k � rskpcgnhiku� gqrvtukoql
qdnctuk � �

Ftnk� eth� mskuhskk�kjohs��ut�� e� qgpql�{mcnh	� uq� mqorsqokttp~l
mskuhskl�oqipq�jcrktcu��e�ekgh�ejeh{hppql�tvoo~�mskuhskhe�

�
�

�
�

�

�� �	��	
�

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

fgh �� � eht�tqquehutuev�|hfq�mskuhsk���C��uqo�tnvzch�phqdxqgkoq�pcluk

�
�����

�
�

�

��
��

�	��	
�

 ��2*:��2*: � �����

Ftnk�ih�mskuhskk�kjohs��ut��e�scjnkzp~x�{mcncx	�uq�phqdxqgkoq
rskehtuk� kx m� hgkpql� {mcnh�� En�� �uqfq� mskuhskl� oqihu� d~u�
twqsoksqecp�e�tnhgv�|ho�ekgh�

�
�����

�
�

�

� �

��
�

�� 	

�		
��	

�
2*:

2*:
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fgh ��2*:2*: �		 �
�

�
��

� k 2*: ��	 ��C��uqo�tnvzch�ushdvhut��okpkokjksqecu�

ehnkzkpv� qumnqphpk�� mcigqfq� mskuhsk�� qu� hfq� qrukocn�pqfq� jpczhpk��
Rsk� ucmqo� wqsoksqecpkk� qdqd|hppqfq� mskuhsk�� oqipq� gqdku�t�
e~tqmkx�rqmcjcuhnhl�rq�qgpko�mskuhsk�o�jc�tzhu�vxvg{hpk��rqmcjcuhnhl
rq�gsvfko�

Nc�phmquqs~h�zctup~h�mskuhskk�oqfvu�d~u��pcnqihp~�qfscpkzhpk�

����� 	�	 ��� � �����



��

Wqfgc�ktxqgpc��opqfqmskuhskcn�pc�� jcgczc�oqihu�d~u��rshqdscjqecpc�m
ekgv�������knk�������t�gqrqnphpkho�tktuho~�qfscpkzhpkho�ekgc�������

Th{hpkh� opqfqmskuhskcn�p~x� jcgcz� jcektku� qu� e~dqsc� ehtqe~x
mq�wwkykhpuqe�� En� nkyc	� rskpkoc�|hfq� sh{hpk�	� ecipq� vohu�� ph
uqn�mq�sh{cu��opqfqmskuhskcn�p~h�jcgczk	�pq�k�tscepkecu��rqnvzhpp~h
sh{hpk��ohigv�tqdql�t�yhn���e~ghnhpk��pckdqnhh�qrukocn�p~x��Pgpko
kj�mskuhskhe�tscephpk��oqihu�d~u��mskuhskl�Rcshuq�

Th{hpkh�pcj~echut��qrukocn�p~o�rq �#4'61	� htnk�ph� tv|htuevhu
pkmcmqfq�gsvfqfq�sh{hpk�	�vnvz{c�|hfq�jpczhpkh�qgpqfq�kj�mskuhskhe�k
phvxvg{c�|hfq� jpczhpk�� qtucn�p~x� mskuhskhe�� Wcm� mcm� Rcshuq

qrukocn�pqh�sh{hpkh�oqihu�d~u��ph�hgkptuehpp~o	�uq�eqjpkmchu�rqp�ukh
Rcshuq
qrukocn�pqfq�opqihtuec�sh{hpkl�

Rsk� qrshghnhpkk� Rcshuq
qrukocn�pqfq� opqihtuec� rqnhjpq
kjqdscjku��pc�fscwkmh�kjohphpk��gqrvtuko~x�jpczhpkl�mskuhskhe��Wcm	�e
qgpqohspqo� tnvzch	� mqfgc� mskuhskk� jcekt�u� qu� qgpql� rhshohppql� �to�
skt� ����	� Rcshuq
qrukocn�pqh� opqihtueq� tqtuqku kj� qgpql� uqzmk	
tqquehutuev�|hl� ocmtkocn�p~o� jpczhpk�o� mskuhskhe	� c� pc� skt� ����
Rcshuq
qrukocn�p~o��en�hut��eth�opqihtueq�sh{hpkl�

Tkt� �����Ipczhpk��mskuhskhe !��k !�
�Rcshuq
qrukocn�pqh�opqihtueq � qgpc�uqzmc�

	���

�

	���

�



��

Tkt� �����Ipczhpk��mskuhskhe !��k !�
�Rcshuq
qrukocn�pqh�opqihtueq � eth�eqjoqip~h�sh{hpk��

C� tnvzch	� mqfgc� mskuhskk� jcekt�u�dqnhh	� zho�qu�qgpql�rhshohppql
vgqdpq�kjqdscjku��opqihtueq�jpczhpkl�mskuhskhe�e�mqqsgkpcucx !��k !�
�skt� ������ Ftnk� mskuhskk !�� k !�� phqdxqgkoq� ocmtkokjksqecu�	� uq
Rcshuq
qrukocn�p~o�opqihtueqo��en�hut��fscpkyc�qdnctuk�gqrvtuko~x
jpczhpkl	�quohzhppc��pc�skt� ��� wkfvspql�tmqdmql�

Tkt� �����Ncxqighpkh�Rcshuq
qrukocn�pqfq�opqihtuec�e�mqqsgkpcucx
mskuhskhe !��k !�



��
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�� Prshghnku�� ukr� mqorsqokttpqfq� mskuhsk�� ������ knk� �����	� mquqs~l
phqdxqgkoq�ktrqn�jqecu��gn��sh{hpk��ecskcpuc�jcgcpk��
�� Jtrqn�jv�� rsqfscoopqh� qdhtrhzhpkh� sh{hpk�� jcgcz� nkphlpqfq� k
phnkphlpqfq� rsqfscooksqecpk�	� kttnhgqecu�� enk�pkh� ehtqe~x
mq�wwkykhpuqe �� pc�qrukocn�pqh�mqorsqokttpqh�sh{hpkh�

�� Jjqdscjku��opqihtueq�gqrvtuko~x�jpczhpkl�mskuhskhe�e�mqqsgkpcucx

�	 	 �	 e� tqquehutuekh� t� ecskcpuqo� jcgcpk��� Ncluk� Rcshuq
qrukocn�pqh

opqihtueq�sh{hpkl�

��.%�*29�$� �*%&

�� Rncpqeqh� jcgcpkh�rq�kjfquqenhpk���� ekgqe�mqtu�oqe�phqdxqgkoq
sctrshghnku�� ohigv� �� {ehlp~ok� wcdskmcok�� Rsqkjeqgtuehpp~h

oq|pqtuk � 
l�wcdskmk� � �	�	��� �� rqjeqn��u� jc� scttocuskecho~l�rhskqg

eshohpk�e~rvtuku� ��� mqtu�oqe � 
l�oqghnk�� �	�	�	��� ���Rsk��uqo	�htnk

eth�rsqkjeqgtuehpp~h�oq|pqtuk�wcdskmk�kgvu�pc�rsqkjeqgtueq�mqtu�oqe
qgpqfq� ukrc	� uq� mqtu�o~�gsvfkx� ekgqe� rsqkjeqgku�t�� ph�oqfvu�� Icgcp~
yhp~ �� pc� mqtu�o � 
l� oqghnk� k� thdhtuqkoqtuk ��� kjfquqenhpk� � 
l

oqghnk�pc � 
l�wcdskmh�

�
�
�

�

�

�
�
�

�

�
�
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Nhqdxqgkoq�sh{ku��opqfqmskuhskcn�pv��jcgczv�
Kskuhskl����Mcmtkokjcyk� rskd~nk�
Kskuhskl��� Mcmtkokjcyk��mqnkzhtuec�mqornhmuqe��Kqornhmu�tqtuqku�kj
���mqtu�oqe�rhseqfq�ekgc	����mqtu�oqe�euqsqfq�ekgc�k�rq���mqtu�oqe
ushu�hfq�k�zhuehsuqfq�ekgqe�

�� Wsk�ekgc�ghucnhl�oqipq�rsqkjeqgku��pc�tucpmcx�scjp~x�ukrqe�dhj
rhshpcncgmk�
Mq|pqtu�� tucpmqe	� qfscpkzhpkh� pc� scdqzhh� esho�� k� thdhtuqkoqtu�� e

svdn�x�qgpql�ghucnk�mcigqfq�ekgc�vmcjcp~�e tnhgv�|hl ucdnkyh�



��

Ckg�ghucnhl
Rsqkjeqgkuhn�pqtu��tucpmqe

�ghucnhl�e�zct�
Vhdhtuqkoqtu�

ghucnhl
��ukr ��ukr

� � �� �

� � � �

� � � 	�

Zqpg�scdqzhfq�eshohpk�gn��tucpmqe�tqtucen�hu�tqquehutuehppq����k��
zctqe�
Nhqdxqgkoq�sh{ku��opqfqmskuhskcn�pv��jcgczv�
Kskuhskl ���Mcmtkokjcyk��mqnkzhtuec�mqornhmuqe��Kqornhmu�tqtuqku�kj
��� ghucnhl� rhseqfq� ekgc	� �� ghucnhl euqsqfq� ekgc� k ��� ghucnk ushu�hfq
ekgc�
Kskuhskl�����'0%)%$�5%; thdhtuqkoqtuk�

�� Nhwuhrhshscdcu~ec�|kl� jceqg� rqnvzchu� �� scjnkzp~x� rqnvwc

dskmcuc�� �� u~t�� n� cnmkncuc	� ��� u~t�� n� mshmkpf
dhpjkpc	� ��� u~t�� n
dhpjkpc� rs�oql� rhshfqpmk� k� �� u~t�� n� kjqrhpuqpc�� C� shjvn�ucuh
toh{kecpk���ukx�zhu~shx�mqorqphpuqe�e�scjp~x�rsqrqsyk�x�qdscjv�ut�
usk� tqsuc� cekcykqppqfq� dhpjkpc�� dhpjkp� A� �������	� dhpjkp� B 
 �������� k
dhpjkp�V 
 ��������

Vuqkoqtu�� �� u~t�� n� vmcjcpp~x� tqsuqe� dhpjkpc� xcscmuhskjvhut�
zktncok����svd�	 ��svd�	����svd�

Nhqdxqgkoq�sh{ku��opqfqmskuhskcn�pv��jcgczv�
Kskuhskl����Mcmtkokjcyk��tuqkoqtuk�ethl�rsqgvmykk�
Kskuhskl����Mkpkokjcyk��qtucumqe�rqnvwcdskmcuqe�

�� Rqnvwcdskmcu~�rqtuvrc�u� pc� rshgrsk�ukh� e� ekgh� nktuqe�wcphs~�
Cthfq�kohhut��geh�rcsukk�ocuhskcnc	�rskzho�rhsec��rcsuk��tqghsiku��
nktuqe	� c� euqsc�� ��� nktuqe� wcphs~�� Jj� rqtuvrc�|kx� nktuqe� wcphs~
phqdxqgkoq� kjfquqeku�� mqornhmu~ gevx� ekgqe�� Kqornhmu� rhseqfq� ekgc
emn�zchu �� ghucnk� �
fq� ukrc	� �� ghucnk� �
fq� ukrc� k� �� ghucnk� �
fq� ukrc�
Kqornhmu�euqsqfq�ekgc�emn�zchu���ghucnk��
fq�ukrc	���ghucnk��
fq�ukrc�k
�� ghucnk� �
fq� ukrc� Lktu� wcphs~� mcigql� rcsukk� oqihu� sctmsckecu�t�
scjnkzp~ok�trqtqdcok�

Kqnkzhtueq�ghucnhl�mcigqfq�ukrc	�mquqsqh�rqnvzchut��rsk�sctmsqh
qgpqfq� nktuc� tqquehutuev�|hl� rcsukk rq� uqov� knk� kpqov� trqtqdv
sctmsq�	�rshgtucenhpq�e tnhgv�|hl ucdnkyh�

Vuqkoqtu�� qgpqfq� nktuc� rhseql� rcsukk� tqtucen�hu� �� svd�	� c
tuqkoqtu�� qgpqfq� nktuc� euqsql� rcsukk � ��� svd�� \hpc� mqornhmuc
rhseqfq�ekgc�tqtucen�hu����svd�	�yhpc�mqornhmuc�euqsqfq�ekgc � ��svd�
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Ehucnk
Vrqtqd�sctmsq�

���r� Ehucnk
Vrqtqd�sctmsq�

���r�

� � � � �

�  � � � � �

� � � � � � �

� � ��  � � 

Nhqdxqgkoq�sh{ku��opqfqmskuhskcn�pv��jcgczv�
Kskuhskl� ��� Mcmtkokjcyk�� rskd~nk� qu� rsqgcik� ethx� mqornhmuqe
ghucnhl�
Kskuhskl��� Mcmtkokjcyk��mqnkzhtuec�mqornhmuqe�rhseqfq�ekgc�
Kskuhskl����Mcmtkokjcyk��mqnkzhtuec�mqornhmuqe�euqsqfq�ekgc�

Rskohzcpkh��gn��rqtusqhpk��Rcshuq
qrukocn�pqfq�opqihtuec
scttoqushu��uqn�mq�mskuhskk��	��

�� Nc�wcdskmh�rsqkjeqgkut��rsqgvmu~�gevx� ukrqe� En��rsqkjeqgtuec
ktrqn�jv�ut�� tucpmk� ushx� ukrqe	� gec� ukrc� t~s��	� mecnkwkyksqecppc�� k
phmecnkwkyksqecppc��scdqzc��tknc�

V~s�h�� En�� rsqkjeqgtuec� qgpql� hgkpky~� rhseqfq� rsqgvmuc
ushdvhut��qgpc�hgkpkyc�t~s���rhseqfq�ukrc�k�tho��hgkpky�t~s���euqsqfq
ukrc�� En�� rsqkjeqgtuec� qgpql� hgkpky~� euqsqfq� rsqgvmuc� ushdvhut�� usk
hgkpky~�t~s���rhseqfq�ukrc�k�r�u��hgkpky�t~s���euqsqfq�ukrc�

Vucpmk��Vucpqm�rhseqfq�ukrc�kohhu�shtvst�oq|pqtuk�����	�euqsqfq
ukrc � ����	� ushu�hfq� ukrc � ������ Rsk� rsqkjeqgtueh� rhseqfq� rsqgvmuc
ktrqn�jvhut�� ��� hgkpky� shtvstc� oq|pqtuk� tucpmc� rhseqfq� ukrc	� ��
hgkpky~�shtvstc�oq|pqtuk� tucpmc� euqsqfq� ukrc�k����� hgkpky�shtvstc
oq|pqtuk� tucpmc� ushu�hfq� ukrc�� Rsk� rsqkjeqgtueh� euqsqfq� rsqgvmuc
ktrqn�jvhut�� �� hgkpky~� shtvstc� oq|pqtuk� tucpmc� rhseqfq� ukrc	� ��
hgkpky� shtvstc� oq|pqtuk� tucpmc� euqsqfq� ukrc� k� ��� hgkpkyc� shtvstc
oq|pqtuk�tucpmc�ushu�hfq�ukrc�

Rhstqpcn�� Bskfcgc� kj� qgpqfq� mecnkwkyksqecppqfq� scdqzhfq� k

eqt�ok� phmecnkwksqecpp~x� scdqzkx� oqihu� e~rvtuku�� ������ hgkpky
rhseqfq�rsqgvmuc��Bskfcgc�kj�gevx�mecnkwkyksqecpp~x�scdqzkx�k���
uk

phmecnkwksqecpp~x� scdqzkx� oqihu� e~rvtuku�� ���� hgkpky� euqsqfq
rsqgvmuc�

Vuqkoqtu��qgpql�hgkpky~�t~s���rhseqfq�ukrc���svd�	�euqsqfq�ukrc

� ���� svd�� Vuqkoqtu�� qgpqfq� tucpmc� rhseqfq� ukrc� ���� svd�	� tucpmc
euqsqfq� ukrc � ���� svd�	� tucpmc� ushu�hfq� ukrc � ���� svd�
Aoqsukjcykqpp~h� quzktnhpk�� tqtucen��u� � �� qu� tuqkoqtuk� tucpmc�

Icscdqupc�� rncuc� mecnkwkyksqecpp~x� scdqzkx� ������� svd�	

phmecnkwkyksqecpp~x � ���� svd�
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\hpc�rhseqfq�rsqgvmuc�tqtucen�hu�����svd�	�euqsqfq � �����svd�
Vzkuchut�	� zuq� kohhut�� phqfscpkzhppqh� mqnkzhtueq� t~s���� C

pcnkzkk�kohhut���� tucpmqe�rhseqfq� ukrc	� � � euqsqfq� ukrc	� � � ushu�hfq
ukrc�� Mcmtkocn�pqh� zktnq� mecnkwkyksqecpp~x� scdqzkx � ��	
phmecnkwkyksqecpp~x � ���� Rncuhihtrqtqdp~l� trsqt� pc� rhse~l

rsqgvmu�tqtucen�hu������� svd�	�pc�euqsql�rsqgvmu � ������ svd�
Nhqdxqgkoq�sh{ku��opqfqmskuhskcn�pv��jcgczv�

Kskuhskl����Mcmtkokjcyk��tuqkoqtuk�rsqgvmykk�
Kskuhskl����Mcmtkokjcyk��mqnkzhtuec�mqornhmuqe� Kqornhmu�tqtuqku�kj
���rsqgvmuqe�rhseqfq�ukrc�k���rsqgvmuqe�euqsqfq�ukrc�

	� ]hu~sh� phwuhrhshscdcu~ec�|kx� jceqgc� t� hihgphepql
rsqkjeqgkuhn�pqtu��� �	� �	� �� k� �� onp�� uqpp� dhpjkpc� tpcdic�u� r�u�
dhpjqxscpknk|	�hihgphepc��rqushdpqtu��mquqs~x�tqtucen�hu��	��	��	���k��
onp�� uqpp� dhpjkpc� tqquehutuehppq�� Vuqkoqtu�� uscptrqsuksqemk
tqtucen�hu� ��� svd�� jc� �� uqpp� pc� qgkp� mo� ohigv� jceqgcok� k
xscpknk|cok� Tcttuq�pkh� ohigv� jceqgcok� k� xscpknk|cok� e� mo
rskehghpq�e�tnhgv�|hl�ucdnkyh�

Iceqg~
[scpknk|c

Pd}ho
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Cohtukoqtu�
xscpknk|c

� � � � � �

Csho���e�zctcx�	�jcusczkechoqh�pc�uscptrqsuksqemv�dhpjkpc	�rskehghpq�e
tnhgv�|hl�ucdnkyh�

Iceqg~
[scpknk|c

� � � � �

� � � � � �

� � � � � �

� � � � � �

� � � � � �

Ncluk� qrukocn�pv�� txhov� uscptrqsuksqemk� dhpjkpc	� sh{c�
opqfqmskuhskcn�pv��jcgczv�
Kskuhskl����Mkpkokjcyk��tuqkoqtuk�uscptrqsuksqemk�dhpjkpc�
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Kskuhskl����Mkpkokjcyk� +�8!�+ eshohpk	�jcusczkechoqfq�pc
uscptrqsuksqemv�dhpjkpc kj�ethx�jceqgqe�eq�eth�xscpknk|c�


� ��sctrshghnkuhn�p~x�yhpusc�rqtucen��u�ceuqoqdknk�r�uk�gknhsco�
Aeuqoqdknk� qu� sctrshghnkuhn�p~x� yhpusqe� m� gknhsco rhsheqj�ut�� pc
ushlnhscx	� k� tuqkoqtu�� rhsheqjmk� rsqrqsykqpcn�pc� scttuq�pk�� ohigv
rvpmucok� qurscenhpk�� k� pcjpczhpk�� k� ph� jcekt�u� qu� tuhrhpk� jcfsvjmk
ushlnhsc�� C� ucdnkyh� rskehghp~� scttuq�pk�� ohigv� sctrshghnkuhn�p~ok
yhpuscok� k� gknhscok	� c� ucmih� tqquehutuev�|kh� ehnkzkp~� trsqtc� k
rshgnqihpk�	� e~scihpp~h� e� mqnkzhtuecx� ceuqoqdknhl�� Rsk� rqnpql
jcfsvjmh� ushlnhs� eoh|chu� ��� ceuqoqdknhl�� Wscptrqsup~h� sctxqg~
tqtucen��u����svdnhl�jc�qgkp�mo�rvuk	�rsqlghppqfq�ushlnhsqo�

\hpus~
Eknhs~

Rshgnqihpk�
� � � � �

� � �� � �� �� ���

� � � � �� � ���

� � � � �� �� ���

� �� � �� �� � ���

Vrsqt ��� ��� ��� �� �� �

Ncluk� qrukocn�pv�� txhov� uscptrqsuksqemk� ceuqoqdknhl	� sh{c�
opqfqmskuhskcn�pv��jcgczv�
Kskuhskl����Mcmtkokjcyk��qd|hl�jcfsvjmk�ushlnhsqe�
Kskuhskl����Mkpkokjcyk��tvoocspql�tuqkoqtuk�uscptrqsuksqemk
ceuqoqdknhl�

�� �� rhmcspk� qtv|htuen��u� hihgphep~h� rqtucemk� xnhdc� gn�� r�uk
ocfcjkpqe��C�ucdnkyh�rshgtucenhpc�kpwqsocyk��q�trsqth�pc�rsqgvmyk�	
hh�pcnkzkk�k�uscptrqsup~x�kjghsimcx�

Rhmcspk

Wscptrqsup~h�kjghsimk	�svd��mf

Rshgnqihpkh�
l
ocfcjkp

�
l
ocfcjkp

�
l
ocfcjkp

�
l
ocfcjkp

�
l
ocfcjkp
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Rqushdpqtu�
ocfcjkpqe
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Csho�� �e� zctcx�	� jcusczkechoqh� pc� uscptrqsuksqemv� xnhdc	� rskehghpq� e
tnhgv�|hl�ucdnkyh�

Rhmcspk
Mcfcjkp~
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Ncluk� qrukocn�pv�� txhov� uscptrqsuksqemk� xnhdc	� sh{c�
opqfqmskuhskcn�pv��jcgczv�
Kskuhskl����Mkpkokjcyk��tuqkoqtuk�uscptrqsuksqemk�
Kskuhskl����Mkpkokjcyk� +�8!�+ eshohpk	�jcusczkechoqfq�pc
uscptrqsuksqemv�xnhdc�kj�ethx�rhmcsphl�eq�eth�ocfcjkp~�

�� � nhtqjcfquqeqzp~x�rshgrsk�uk��qtv|htuen��u�rqtucemk�nhtc�r�uk
ghsheqqdscdcu~ec�|ko jceqgco� Lht�rhsheqj�u�pc�nhtqeqjcx	�k�tuqkoqtu�
rhsheqjmk�rsqrqsykqpcn�pc� scttuq�pk��ohigv� rvpmucok� qurscenhpk��k
pcjpczhpk�� k� ph� jcekt�u� qu� tuhrhpk� jcfsvjmk� nhtqeqjc�� C� ucdnkyh
rskehghp~� scttuq�pk�� ohigv� nhtqjcfquqeqzp~ok� rshgrsk�uk�ok� k
ghsheqqdscdcu~ec�|kok� jceqgcok	� c� ucmih� tqquehutuev�|kh� ehnkzkp~
trsqtc�k�rshgnqihpk�	�e~scihpp~h�e�mvd��o��Rsk�rqnpql�jcfsvjmh�nhtqeqj
eoh|chu����mvd��o��Wscptrqsup~h�sctxqg~�tqtucen��u � svdnhl�jc�qgkp
mo�rvuk	�rsqlghppqfq nhtqeqjqo�

Lhtqjcfqu�
rshgrsk�uk�

Ehsheqqdscdcu~ec�|kh�jceqg~
Rshgnqihpk�
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Vrsqt � � �� � �� ���

Ncluk� qrukocn�pv�� txhov� uscptrqsuksqemk nhtc	� sh{c�
opqfqmskuhskcn�pv��jcgczv�
Kskuhskl����Mcmtkokjcyk��qd|hl�jcfsvjmk nhtqeqjqe�
Kskuhskl����Mkpkokjcyk��tvoocspql�tuqkoqtuk�uscptrqsuksqemk nhtc�

��� �� whsohstmkx� xqj�ltuec� qtv|htuen��u� rqtucemk� jhspc� r�uk
ohn�mqodkpcuco� Ihspq� qu� whsohstmkx� xqj�ltue� m� ohn�mqodkpcuco
rhsheqjkut�� pc� fsvjqe~x� oc{kpcx� eohtukoqtu��� �	�� uqpp~�� Vuqkoqtu�
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rhsheqjmk�rsqrqsykqpcn�pc� scttuq�pk��ohigv� rvpmucok� qurscenhpk��k
pcjpczhpk�� k� ph� jcektku� qu� tuhrhpk� jcfsvjmk� oc{kp~�� C� ucdnkyh
rskehghp~� scttuq�pk�� e� mo� ohigv� whsohstmkok� xqj�ltuecok� k
ohn�mqodkpcucok	� c� ucmih� tqquehutuev�|kh� ehnkzkp~� trsqtc� k
rshgnqihpk�	� e~scihpp~h� e� uqppcx�� Wscptrqsup~h� sctxqg~� tqtucen��u
���svdn��jc�qgkp�mo�rvuk	�rsqlghppqfq�qgpql�fsvjqeql�oc{kpql�

Zhsohstmkh
xqj�ltuec

Mhn�mqodkpcu~
Rshgnqihpk�
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Ncluk� qrukocn�pv�� txhov� uscptrqsuksqemk� jhspc	� sh{c�
opqfqmskuhskcn�pv��jcgczv�
Kskuhskl����Mcmtkokjcyk��qd|hl�jcfsvjmk�fsvjqekmqe�
Kskuhskl����Mkpkokjcyk��tvoocspql�tuqkoqtuk�uscptrqsuksqemk�jhspc�

��� Vquqec�� mqorcpk�� tqdkschut�� tusqku�� pqev� dcjqev� tucpyk� e
qdnctuk	� fgh� kohhut�� �� pcthnhpp~x� rvpmuqe� t� mqqsgkpcucok� %� k� &�
Ysqehp�� tkfpcnc� qu� dcjqeql� tucpykk� vohp�{chut�� rsqrqsykqpcn�pq
mecgscuv�scttuq�pk��gq�pcthnhppqfq�rvpmuc�

Ncthnhpp~l
rvpmu

% & ]ktnq�ikuhnhl
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Tctxqg~� pc� vtucpqemv� dcjqeql� tucpykk� epvusk� pcthnhpp~x� rvpmuqe
rskehghp~� e� tnhgv�|hl� ucdnkyh�� Vuqkoqtu�� vtucpqemk� qgpql� dcjqeql
tucpykk eph�pcthnhpp~x�rvpmuqe�tqtucen�hu����u~t��v�h�
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Ncthnhpp~l
rvpmu

Tctxqg~� pc
vtucpqemv� qgpql
dcjqeql� tucpykk	
u~t� v�h�
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Nhqdxqgkoq�sh{ku��opqfqmskuhskcn�pv��jcgczv�
Kskuhskl��� Mkpkokjcyk� ejeh{hppql�tvoo~ mecgscuqe scttuq�pkl�gq
pcthnhpp~x�rvpmuqe�t�vzhuqo�zktnc�ikuhnhl�e�mcigqo�pcthnhppqo
rvpmuh�
Kskuhskl����Mkpkokjcyk��tuqkoqtuk�vtucpqemk�dcjqeql�tucpykk�

�+ !.#�*%!�+26!2�

Puzhu� gqnihp� tqghsicu��� ukuvn�p~l� nktu�� yhn�� scdqu~�� jcgcpkh�
ocuhocukzhtmv�� rqtucpqemv� jcgczk	 shjvn�ucu~� zktnhpp~x
�mtrhskohpuqe�� fscwkzhtmv�� knn�tuscyk�� cpcnkjc�� uschmuqskk
kjohphpk� yhnhe~x� wvpmykl opqfqmskuhskcn�pql� jcgczk� e� jcektkoqtuk
qu� ehtqe~x� mq�wwkykhpuqe�� fscwkm� gqrvtuko~x� jpczhpkl� mskuhskhe� k
Rcshuq
qrukocn�pqh�opqihtueq sh{hpkl��e~eqg~�
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���Rskohs~�opqfqmskuhskcn�p~x�jcgcz�
��� Th{hpkh� opqfqmskuhskcn�p~x� jcgcz	� mqfgc� mskuhskk� kjohs��ut�� e
qgpql�{mcnh�
��� Th{hpkh� opqfqmskuhskcn�p~x� jcgcz	� mqfgc� mskuhskk� kjohs��ut�� e
scjnkzp~x�{mcncx�
���Prshghnhpkh�Rcshuq
qrukocn�pqfq�opqihtuec�sh{hpkl�
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Vnqipqtu�
jcgcpk�
�ocmtkocn�pqh
mqnkzhtueq
dcnnqe�
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Pjpcmqoku�t��t�ohuqgcok�sh{hpk��jcgcz�ocuskzp~x�kfs�ohuqgcok
nkphlpqfq�rsqfscooksqecpk��

�!2+ %6!0'%!�3'�$�*%;

Mcuskzpc�� kfsc� rshgtucen�hu� tqdql� cpucfqpktukzhtmv�� kfsv� gevx

nky� t�rncuhipql�ocuskyhl ��� � 	� t � eqjoqip~ok�tuscuhfk�ok�rhseqfq

kfsqmc� k � tuscuhfk�ok� euqsqfq� kfsqmc�� Rhse~l� kfsqm� tushokut�
ocmtkokjksqecu�� e~kfs~{	� euqsql � okpkokjksqecu�� rsqkfs~{�� Ftnk
ocuskyc� kfs~� kohhu� thgnqev�� uqzmv	� u�h�� tv|htuevhu� �nhohpu	
�en��|klt��ocmtkocn�p~o�e� tuqndyh�k�okpkocn�p~o�e� tusqmh	� uq�kfsc
kohhu� sh{hpkh� e� zktu~x� tuscuhfk�x�� C� rsqukepqo� tnvzch� kfsc� kohhu
sh{hpkh� e� toh{cpp~x� tuscuhfk�x	� mquqs~h� rshgtucen��u� tqdql
ehsq�upqtup~h� sctrshghnhpk�� pc� opqihtueh� zktu~x� tuscuhfkl�
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Jtrqn�jqecpkh� e� kfsh� qrukocn�p~x� toh{cpp~x� � tuscuhfkl
qdhtrhzkechu� rhseqov� kfsqmv� e~kfs~{	� ph� ohp�{kl	� zho� rsk
ktrqn�jqecpkk�ko�n�dql�gsvfql�tuscuhfkk��euqsqov�kfsqmv � rsqkfs~{
ph�dqn�{kl	�zho�rsk�ktrqn�jqecpkk�ko�n�dql�gsvfql�tuscuhfkk�

V� uqzmk� jshpk�� �
fq� kfsqmc� kfsv� oqipq� jcrktcu�� mcm� jcgczv
nkphlpqfq�rsqfscooksqecpk�
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fgh� jpczhpkh� kfs~ � scttocuskechut�� mcm ���
�� rhshohppc�	
phqfscpkzhppc��rq�jpcmv��teqdqgpc���

V�uqzmk�jshpk���
fq�kfsqmc�kfsv�jcgczc�kohhu�ekg
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��

Rskzho� qdh� �uk� jcgczk� rshgtucen��u� tqdql� rcsv� geqltuehpp~x� jcgcz
nkphlpqfq� rsqfscooksqecpk��� sh{ke� qgpv� kj� pkx	� oqiho� pcluk
toh{cpp~h�tuscuhfkk�qdqkx�kfsqmqe�

�+.; +'��9-+(*!*%;�.��+29

�� Vghncu��wqsocn�pv��rqtucpqemv�jcgczk�
�� Prshghnku�� opqihtueq� eqjoqip~x� tuscuhfkl� kfsqmqe	� rsk� �uqo� rq
eqjoqipqtuk�ktmn�zku���mekecnhpup~h�tuscuhfkk�

�� C~rktcu��ocuskyv�kfs~�
�� Ncluk�qrukocn�p~h�tuscuhfkk�kfsqmqe	�ktrqn�jv��tkornhmt
ohuqg�

�� �6%� (;�.!7!*%;

���Mqssc
Jfsqmk� qgpqeshohppq� rqmcj~ec�u� qgkp� knk� gec� rcn�yc	� k� e� uqu� ih
oqohpu� mcig~l� kj� kfsqmqe pcj~echu� zktnq�� Ftnk� zktnq	� pcjecppqh
qgpko�kj�kfsqmqe	�tqercgchu�t�qd|ko�zktnqo�rcn�yhe	�rqmcj~echo~x
qdqkok�kfsqmcok	� uq�kfsqm�rqnvzchu� tq� teqhfq�rsqukepkmc� e~kfs~{	
scep~l��uqov�zktnv�

�� Jfsc�A	�	�
Wctvhut�� mqnqgc	� tqtuq�|c�� kj� ushx� mcsu�� A	�	�	� k� mcigqov� kj� gevx
kfsqmqe� gchut�� rq� qgpql� mcsuh�� Rqtoqushe� teq�� mcsuv	� � "
l� kfsqm
ghnchu�rshgrqnqihpkh�qupqtkuhn�pq� uqfq	� mcmc��mcsuc�v� ""
fq�kfsqmc��
Rqtoqushe�pc� teq��mcsuv�k�vtn~{ce�rshgrqnqihpkh� "
fq�kfsqmc	� ""
l
kfsqm�ucmih�r~uchut��vfcgcu��mcsuv� "
fq��Ftnk�mcmql
nkdq�kj�kfsqmqe
vfcg~echu�rscekn�pq	�gsvfql�rncuku�hov����

���Yrsq|hpp~l�rqmhs
Rhse~l� kfsqm� rqnvzchu� qgpv� kj� mcsu� Vu� k� Mn� t� scep~ok
ehsq�upqtu�ok	� c� jcuho� oqihu� knk� �tghncu�� tucemv�� knk� �trctqecu���
Ftnk�rhse~l�ghnchu�tucemv	�uq�euqsql�oqihu��trctqecu���k�rquhs�u� �
knk��vscep�u��kfsv�	�k�e~kfscu��knk�rquhs�u� � e�jcektkoqtuk�qu�uqfq	

kohhut��nk�pc�svmcx�v�rhseqfq�kfsqmc�mcsuc�Mn�knk�Vu��Ftnk�rhse~l
kfsqm� rctvhu	� uq� euqsql� oqihu� ucmih� rctqecu�	� zuq� gchu� e~kfs~{ 	
knk�tghncu��tucemv	�e~kfs~ec� � 	� htnk�v�rhseqfq�kfsqmc�mcsuc�Mn	�k
uhs�� � 	�htnk�v�rhseqfq�kfsqmc�Vu�

���P�{cscx
Jjehtupq	� zuq� e� vsph� pcxqg�ut�� gec� {csc	� mcig~l� kj� mquqs~x� nkdq
dhn~l	� nkdq� zhsp~l�� Jfsqm� gqnihp� qrshghnku�	� tmqn�mq� uco� zhsp~x
{csqe��Ftnk�hfq�rshgrqnqihpkh�rscekn�pq	�hov�gqnipq�d~u��vrnczhpq
� �� htnk� hfq� quehu� qunkzchut�� qu� rscekn�pqfq� pc� �� �pcrskohs	� qp
vmcj~echu��	�mqfgc�e�ghltuekuhn�pqtuk���zhsp~x�{csc	�knk�vmcj~echu��	



��

mqfgc� e� ghltuekuhn�pqtuk� qgkp� {cs	� k� u�g��	� uq� hov� gqnipq� d~u�
vrnczhpq � ��htnk�quehu�qunkzchut��qu�rscekn�pqfq�pc��	�uq�hov�gqnipq

d~u��vrnczhpq � 	� rskzho � � �� � ��Vuqkoqtu��kttnhgqecpk��qgpqfq

{csc�scepc � �
Tcttoqushu��ph�ohphh���scjp~x�ecskcpuqe 	 	� � �

�� Icgczc�q�shmncoh
Eeh� mqpmvsksv�|kh� mqorcpkk� qtv|htuen��u� rcttcikstmkh
cekcrhsheqjmk�kj�Mqtme~�e�Mcfcgcp��En��vehnkzhpk��gqnk�rcttciksqe
v�pkx�htu����ecskcpuc�shmnco~��e�fcjhuh	�pc�scgkq	�pc�uhnhekghpkk�k�e
kpuhsphuh��Eqn��qxecuc�yhnheql�cvgkuqskk�gn��mcigqfq�ekgc�shmnco~
tqtucen�hu	� tqquehutuehppq	� � ��	� ��	� ��� k� ����� Kqnkzhtueq
rquhpykcn�p~x� rcttciksqe� tqtucen�hu� qmqnq� �� zhnqehm� e� fqg�
Chsq�upqtu�� uqfq	� zuq� zhnqehm	� vtn~{ce� shmncov� mqpmshupql
mqorcpkk	�eqtrqn�jvhut��hh�vtnvfcok�scepc�����Wshdvhut��qrshghnku�
qrukocn�p~h�shmncop~h�tuscuhfkk�mqorcpkl�

�� Jfscn�p~h�mqtuk
�� kfsqmc� dsqtc�u� kfscn�p~h� mqtuk�� Kcig~l� kfsqm� � oqihu� dsqtku�
qgpv	�geh�knk�usk�mqtuk��Ftnk�kfsqm�dsqtchu�qgpv mqtu�	�uq hfq tvooc
scepc zktnv qzmqe	�mquqs~h�e~rcnk�pc�mqtuk	�vopqihppqov�pc����Ftnk
kfsqm�dsqtchu���mqtuk	�uq�hfq tvooc scepc�zktnv�qzmqe pc�qdhkx�mqtu�x	
vopqihppql� pc� ����� Ftnk� kfsqm� dsqtchu� �� mqtuk	� uq� hfq tvooc scepc
zktnv�qzmqe pc�ushx�mqtu�x� C~kfs~echu�uqu	�v�mqfq�tvooc�dqn�{h�

�� Cqlpc�ohigv�tkpkok�k�msctp~ok�

Dhphscn� tkpkx� xqzhu� jcp�u�� fqsqg� msctp~x	 koh� �� squ~�� K� fqsqgv
oqipq�rqgqluk�rq�qgpql�kj ushx gqsqf��Dhphscn� tkpkx�mcigv� teq�
squv�oqihu�rqtncu��rq�n�dql�kj�gqsqf��Dhphscn�msctp~x�sctrqncfchu �
squcok k�oqihu�rskmcjcu��n�dql�squh�qdqsqp�u��n�dv��gqsqfv��Vkpkh
jclovu�fqsqg�e�uqo tnvzch	�htnk�pc�qgpql�kj�gqsqf�v�pkx�dvghu�dqn�{h
squ	�zho�v�msctp~x��Rsk��uqo�tkpkh rqnvzcu��	�c�msctp~h � 
���Ftnk
tkpkh�ph�jclovu�fqsqg	�uq�e~kfs~{k�tqtuce�u 
��k � tqquehutuehppq�

�� Yrsq|hppc��kfsc�e�?��@
Kqnqgc� mcsu� tqtuqku� kj �� mcsu� � ?{htuhsqm@	 � ?r�uhsqm@ k� �
?zhuehsqm@� Eec�kfsqmc��e~uctmkec�u�rq � mcsu~� Rqtnh��uqfq�mcig~l
kfsqm�oqihu�ej�u��gqrqnpkuhn�pq�qgpv knk geh�mcsu~��Rqtnh��uqfq�qpk
qums~ec�u�mcsu~	�k�e~kfs~echu�uqu	�v�mqfq�tvooc�qzmqe�dqn�{h	�pq�ph
dqnhh� ���� Thjvn�ucu� kfs~� scttzku~echut�� mcm� scjpqtu�� ohigv
mqnkzhtueqo�qzmqe�e~kfsce{hfq�k�rsqkfsce{hfq�kfsqmqe�rq�oqgvn��

�� Dqtvgcstueq�k�pcnqfqrncuhn�|km
Tcttoqusko� kfsv	� e� mquqsql� vzctuev�u� fqtvgcstueq� k
pcnqfqrncuhn�|km�� Eqxqg� pcnqfqrncuhn�|kmc� scehp� �� hgkpkyco�



��

Dqtvgcstueq�e~dkschu�vsqehp��rqgqxqgpqfq�pcnqfc��e~tqmkl��C����
tshgpkl� �V������ nkdq� pkjmkl� �N������� Ncnqfqrncuhn�|km� oqihu
zhtupq� jcrncuku�� pcnqf	� c� oqihu� vmnqpku�t�� qu� hfq� vrncu~�� Ftnk� qp
sh{chu� ph� rncuku�� pcnqfk	� uq� t� phmquqsql� ehsq�upqtu��� pcnqfqe~h
qsfcp~� qdpcsvikec�u� �uq� k� jctucen��u� hfq� jcrncuku�� eht�� pcnqf� k
gqrqnpkuhn�pq� ephtuk� e� mcjpv�{uscw� e� scjohsh� �� hgkpkyc��C~kfs~{
fqtvgcstuec � �uq� qikgcho~l� qd}ho� pcnqfqe~x� rqtuvrnhpkl� okpvt
jcuscu~� pc� tqghsicpkh� pcnqfqe~x� qsfcpqe	� c� e~kfs~{
pcnqfqrncuhn�|kmc � hfq� qikgcho~l� � gqxqg� �rqtnh� vrncu~� ethx
pcnqfqe�k�{uscwqe�� Prshghnkuh�qrukocn�p~h�tuscuhfkk�fqtvgcstuec�k
pcnqfqrncuhn�|kmqe�� Nc� tqghsicpkh� pcnqfqe~x� qsfcpqe� e~ghn�hut�
tvooc� �� hgkpkyc	 zuqd~� qdhtrhzku�� ehsq�upqtu�� qdpcsvihpk�
phrncuhn�|kmc� ���	� ��� hgkpky~	� zuqd~� qdhtrhzku�� ehsq�upqtu�
qdpcsvihpk�� phrncuhn�|kmc� ��� k� ��� hgkpky~	� zuqd~� qdhtrhzku�
ehsq�upqtu��qdpcsvihpk��phrncuhn�|kmc�����

�� Yrsq|hpp~l ?Mqstmql�dql@
Rhse~l� kfsqm� sctrqncfchu� qgkp� gevxrcnvdp~l� mqscdn�� pc� rqnh� �x��
Cuqsql� kfsqm� tqehs{chu� e~tushn~� rq� rqn�� rsqukepkmc	� r~uc�t�
rquqrku�� escihtmkl� mqscdn��� Ic� mcig~l� e~tushn� euqsql� kfsqm
vrnczkechu� rhseqov� ���� Rqtnh� rhseqfq� rqrcgcpk�� �scphpk�� mqscdn��
rhse~l� kfsqm� vrnczkechu� rhseqov� ��	� rqtnh� euqsqfq� rqrcgcpk�
�qmqpzcuhn�pqfq�rqscihpk�� � ���

��ecskcpuc � � � � � � � � � �

Vnqipqtu�
jcgcpk�
�ocmtkocn�pqh
mqnkzhtueq
dcnnqe�

� �� �� � � � �� �� � ��
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Pjpcmqoku�t�� t� ohuqgcok� yhnqzktnhppqfq� nkphlpqfq
rsqfscooksqecpk��

�!2+ %6!0'%!�3'�$�*%;

En��sh{hpk��rqnpqtu���yhnqzktnhpp~x�jcgcz�ktrqn�jqecu��rhse~l
cnfqskuo� Dqoqsk�� En�� sh{hpk�� zctukzpq� yhnqzktnhpp~x� jcgcz
ktrqn�jvhut��euqsql�cnfqskuo�Dqoqsk�

�+.; +'��9-+(*!*%;�.��+29

�� C� tqquehutuekk� t� ecskcpuqo� jcgcpk�� sh{ku�� jcgczv� yhnqzktnhppqfq
nkphlpqfq� rsqfscooksqecpk�� En�� jcgcz� t� gevo�� rhshohpp~ok
rsqknn�tusksqecu��rqnvzhpp~h�quthzhpk��fscwkzhtmk�

�� Vfhphsksqecu�� jcgczv� nkphlpqfq� rsqfscooksqecpk�� phdqn�{ql
scjohspqtuk� k� e~rqnpku�� svzpql� rsqtzhu� qgpko� kj� ohuqgqe� Dqoqsk
�rq� vmcjcpk�� rshrqgcecuhn���� Rsqknn�tusksqecu�� rqnvzhpp~h
quthzhpk��fscwkzhtmk�

��.%�*29�$� �*%&

�� Wsk� ekgc� ghucnhl� oqipq� rsqkjeqgku�� pc� tucpmcx� gevx� scjp~x� ukrqe�
Rsqkjeqgkuhn�pqtu��tucpmqe�k�thdhtuqkoqtu��qgpql�ghucnk�mcigqfq�ekgc
vmcjcp~�e�tnhgv�|hl�ucdnkyh�

Ckg�ghucnhl

Rsqkjeqgkuhn�pqtu��tucpmqe
�ghucnhl�e�zct�

��ukr ��ukr

� � ��

� � �

� � �

Vucpmk�oqfvu�scdqucu��ph�dqnhh����k���zctqe�tqquehutuehppq� Nc�s~pqm
kohhu� to~tn� rqtucen�u�� ph� qughn�p~h� ghucnk	� c� mqornhmu~� Kqornhmu
tqtuqku�kj����ghucnhl�rhseqfq�ekgc	����ghucnhl�euqsqfq�ekgc�k����ghucnk



��

ushu�hfq� ekgc� Wshdvhut� ocmtkokjksqecu�� mqnkzhtueq� mqornhmuqe	
rqtuvrc�|kx�pc�s~pqm�

�� C�yhxh�rshgrsk�uk��sh{hpq�vtucpqeku��gqrqnpkuhn�pqh�qdqsvgqecpkh	
gn�� scjoh|hpk�� mquqsqfq� e~ghnhpq� ���� o� rnq|cgk�� Nc� rskqdshuhpkh
qdqsvgqecpk�� rshgrsk�ukh� oqihu� kjsctxqgqecu�� �� u~t�� svd�	� rsk� �uqo
qpq� oqihu� mvrku�� qdqsvgqecpkh� gevx� ekgqe�� Kqornhmu� qdqsvgqecpk�� "
ekgc� tuqku� �� svd�	� c "" ekgc � �� svd�� Rskqdshuhpkh� qgpqfq
mqornhmuc�qdqsvgqecpk��"�ekgc�rqjeqn�hu�vehnkzku��e~rvtm�rsqgvmykk�e
tohpv�pc���hg�	�c�qgpqfq�mqornhmuc�qdqsvgqecpk��""�ekgc � pc � hg� Ipc�	
zuq�gn��vtucpqemk�qgpqfq�mqornhmuc�qdqsvgqecpk��"�ekgc�ushdvhut����o�

rnq|cgk	� c� qdqsvgqecpk�� ""� ekgc � �� o� rnq|cgk	� qrshghnku�� ucmql
pcdqs� gqrqnpkuhn�pqfq� qdqsvgqecpk�	� mquqs~l� gchu� eqjoqipqtu�
ocmtkocn�pq�vehnkzku��e~rvtm�rsqgvmykk�

��� Mkpktuhstuev� phqdxqgkoq� tqtuceku�� rncp� scjekuk�� mcigqfq� kj� �
rshgrsk�ukl	� e~rvtmc�|kx� qgpqsqgpv�� rsqgvmyk�� ]ktnq� eqjoqip~x
ecskcpuqe� scjekuk� /
f4 rshgrsk�uk� scepq���� Thcnkjcyk� 0
qfq ecskcpuc
scjekuk� /
fq� rshgrsk�uk�� qdhtrhzkechu� e~rvtm� rsqgvmykk� e� qd}hoh +/0
onp� hgkpky��Rsk��uqo��mqpqokzhtmkl��wwhmu�scjekuk� /
qfq�rshgrsk�uk�
rq 0
qov�ecskcpuv�scehp�t/0��Vqtuceku��ucmql�rncp�scjekuk��rshgrsk�ukl	
rsk�mquqsqo��mqpqokzhtmkl��wwhmu�qu�shcnkjcykk�e~dscpp~x�ecskcpuqe
scjekuk��rshgrsk�ukl��en�hut��ocmtkocn�p~o�
� �

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

��� En�� e~rqnphpk�� zhu~shx� ekgqe� jhonhsqlp~x� scdqu� oqfvu� d~u�
ktrqn�jqecp~� �mtmcecuqs~� zhu~shx� ukrqe�� Rsqkjeqgkuhn�pqtu�� �mtmc

ecuqsc 
fq�ukrc�rsk e~rqnphpkk 0
l�scdqu~�jcgchut��ocuskyhl

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

Yzku~ec�	� zuq� pc� mcigql� kj� scdqu� oqihu� d~u�� jcp�u� uqn�mq� nk{�� qgkp
�mtmcecuqs� k� zuq� eth� �mtmcecuqs~� gqnip~� d~u�� jcghltueqecp~	� pcluk
ucmqh�sctrshghnhpkh��mtmcecuqsqe�ohigv�scdqucok	�mquqsqh�qdhtrhzkechu
ocmtkocn�pv��rsqkjeqgkuhn�pqtu��



��

��� Rcsqxqg� oqihu� d~u�� ktrqn�jqecp� gn�� rhsheqjmk� ��� pckohpqecpkl
fsvjc	� octtc	� qd}ho� k� yhpc� hgkpky~� mcigqfq� kj� mquqs~x� rskehghp~� e
tnhgv�|hl�ucdnkyh�

Rcscohus~
hgkpky~�fsvjc

Nqohs�fsvjc

� � � � � 	 
 � � �� ��

Mcttc��u� � �� �� �� � � �� �� �� �� ��

Pd}ho��o�� � � �� �� �� � ��� � �� ��� ��

\hpc��u~t��svd� �	� �	� �	� �	� �	� �	� �	� �	� �	� �	� �	

Nc�rcsqxqg�oqihu�d~u��rqfsvihpq�ph dqnhh���u�fsvjc�qd|ko�qd}hoqo	
ph� rshe~{c�|ko� �� o��� Prshghnku�	� tmqn�mq� hgkpky� mcigqfq� fsvjc
tnhgvhu�rqohtuku��pc�rcsqxqg�ucm	�zuqd~�qd|c��tuqkoqtu��scjoh|hppqfq
fsvjc�d~nc�ocmtkocn�pql�

	� Rncpqeqh� jcgcpkh� rq� kjfquqenhpk�� �� ekgqe� mqtu�oqe� phqdxqgkoq
sctrshghnku�� ohigv� �� {ehlp~ok� wcdskmcok�� Rsqkjeqgtuehpp~h

oq|pqtuk � 
l�wcdskmk� � �	�	��� �� rqjeqn��u� jc� scttocuskecho~l�rhskqg

eshohpk� e~rvtuku� ��� mqtu�oqe � 
l�oqghnk� � �	��� ���Rsk� �uqo	� htnk� eth

rsqkjeqgtuehpp~h� oq|pqtuk� wcdskmk� kgvu� pc� rsqkjeqgtueq� mqtu�oqe
qgpqfq� ukrc	� uq� mqtu�o~�gsvfkx� ekgqe� rsqkjeqgku�t�� ph�oqfvu�� Icgcp~
ehnkzkp~��thdhtuqkoqtuk ��� kjfquqenhpk� � 
l�oqghnk�pc � 
l�wcdskmh�


 rncpqeqh�jcgcpkh

Wshdvhut��pcluk�qrukocn�p~l�rncp�rsqkjeqgtuec�rsk�vtnqekk
okpkokjcykk�thdhtuqkoqtuk rsk�gqrvtukoqtuk�rhshe~rqnphpk�
rncpqeqfq�jcgcpk��


� Rqnvwcdskmcu~� rqtuvrc�u� pc� rshgrsk�ukh� e� ekgh� nktuqe� wcphs~�
Cthfq�kohhut��geh�rcsukk�ocuhskcnc	�rskzho�rhsec��rcsuk��tqghsiku��
nktuqe	� c� euqsc�� ��� nktuqe� wcphs~�� Jj� rqtuvrc�|kx� nktuqe� wcphs~
phqdxqgkoq� kjfquqeku�� mqornhmu~� gevx� ekgqe�� Kqornhmu� rhseqfq� ekgc
emn�zchu� �� ghucnk� �
fq� ukrc	� �� ghucnk� �
fq� ukrc� k� �� ghucnk� �
fq� ukrc�
Kqornhmu�euqsqfq�ekgc�emn�zchu���ghucnk��
fq�ukrc	���ghucnk��
fq�ukrc�k



��

�� ghucnk� �
fq� ukrc�� Lktu� wcphs~� mcigql� rcsukk� oqihu� sctmsckecu�t�
scjnkzp~ok�trqtqdcok�

Kqnkzhtueq�ghucnhl�mcigqfq�ukrc	�mquqsqh�rqnvzchut��rsk�sctmsqh
qgpqfq� nktuc� tqquehutuev�|hl� rcsukk� rq� uqov� knk� kpqov� trqtqdv
sctmsq�	�rshgtucenhpq�e�tnhgv�|hl�ucdnkyh�

Vuqkoqtu�� qgpqfq� nktuc� rhseql� rcsukk� tqtucen�hu� �� svd�	� c
tuqkoqtu��qgpqfq�nktuc�euqsql�rcsukk � ���svd��\hpc�mqornhmuc�rhseqfq
ekgc�tqtucen�hu��� svd�	�yhpc�mqornhmuc�euqsqfq�ekgc � ��svd�

Ehucnk
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