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`ab bcbdef g hcijklm n o p qr stur kj h vgkkwa xhg ilwkcihc jyczwikc p {
|}~ � | iv vhim wk �b kj ������� ��� � ic s|}~ � � u ij wabdb b� ivwv h kcb�jkdg � kc n
vyza wahw

�� o �� � s� u �
hcm

��� � �o t
aklm kc n � xbdb � o � ��� � �� � iv wab yvyhl vfg�lbzwiz jkdg kc |}~ � � { n � |}~
iv wab iczlyvikc gh� � hcm �� o sp  � �p ¡ u iv wab xhg ilwkcihc ¢bzwkd £blm kc n �}

¤yza h zkcwhzw jkdg � zhc hl¥hfv �b ¥diwwbc hv � o �¦ § ¨ � ¥abdb �¦ o ©�ª o
� � ���� iv wab �����«��¬  �®¯ skd °���±�®± ² «�³´«¬ ¬�  �®¯ u � hcm ¨ iv hcf zlkvbm
kcb�jkdg kc n �

`ab zkcwhzw wf� b zkcmiwikc £dvw h��bhdbm ic wab µbicvwbic zkc¶ bzwydb { ·̧ ´�®�
��¯� ��� ���®¹� ¯ ��« �¬± n � ������� ��� � ��®®«�° � �¬�°�± �®º«� � �» � ¼ �¯ «¬��� «��
´����® ½ �¬± �� ¾� vbb ¿WÀÁ � `aiv zkc¶ bzwydb ¥hv lhwbd �dk¢bm �f Â iwbd�k ¿WÃÁ � Äj n
iv kj zkcwhzw wf� b wabc wab �k¥bdjyl wbzac iÅybv ic¢kl¢ice �vbymkaklkgkd�aiz zyd¢bv
zhc �b yvbm wk vwymf wab � bdikmiz kd�iwv kj �� kc n � hcm ic gkdb ebcbdhl vbwwicev �
vbb ¿ÆÁ � µ iwakyw wab zkcwhzw wf�b zkcmiwikc zkycwbdb�hg�lbv kj bcbdef g hcijk lmv
ic s|}~ � � u ¥aiza zkcwhic ck �bdikmiz kd�iwv ah¢b �bbc ei¢bc �f ÇicÈ�yde ¿É Ê ÃÁ
hcm xbdg hcc ¿ËÁ jkd mig bcvikcv ÌÍ Î Ï �
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� lwakyea g hcf xhg ilwkcihc vfvwbg v jdkg mi�bdbcwihl ebkg bwdf hcm zlhvvizhl

g bzahcizv hdb �ck¥c wk ah¢b hll wabid bcbdef ghcijklmv kj zkcwhzw wf� b � wabdb mkbv
ckw vbbg wk �b h zlbhd �dk zbmydb jkd mbzimice ij hcf ei¢bc bcbdef g hcijk lm n � |}~
iv kd iv ckw kj zkcwhzw wf� b � Äc waiv �h�bd ¥b hmmdbvv waiv ivvyb jkd xhg ilwkcihc
vfvwbg v kc | � ¥aiza hdivb jdkg vbzkcm kdmbd ¢hdihwikchl �dk�lbg v kj wab wf�b

s�u � � � s� � �� � � ��u�� o t �
Çi¢bc hcf ¢bzwkd £blm � kc hc kmm mig bcvikchl g hcijk lm n svyza hv �� kc n u�
kcb g hf hlvk hv� wab gkdb ebcbdhl Åybvwikc �iv wabdb h zkcwhzw jkdg � kc n vyza
wahw wab ¢bzwkd £blm � shjwbd dbckdg hliÈhwikc u iv wab �bb� ¢bzwkd £blm kj � ! Äj n
iv kj zkcwhzw wf�b � wabc wab hcv¥bd iv �fbv �! hcm kcb zhc vig�lf �yw � o � � `ab
Åybvwikc �iv n kj zkcwhzw wf� b! iv gkdb dbvwdizwi¢b viczb wab vfg�lbzwiz jkdg ��
zkddbv�kcmice wk wab zkcwhzw jkdg kcb lkk� v jkd iv �dbvzdi� bm siw vakylm � b � �� �u

WXWX "_#[$% [Z%_Z &']Z'$] ('$) X � vbzkcm kdmbd *hedhceihc iv h jyczwikc
kj wab jkdg � o � s� � � � � ��� u � ¥abdb � o � s�u iv h vzhlhd jyczwikc kc | � ¤yza h*hedhceihc iv hvvyg bm wk �b zkc¢b� ic wab � ���¢hdih� lb � `ab +ylbd�,kivvkc - bÅyhwikc
jkd wab ¢hdihwikchl �dk�lbg s�u iv h jkydwa kdmbd ./+ � hcm iv ei¢bc �f
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`aiv ./+ iv bÅyi¢hlbcw wk h xhg ilwkcihc vfvwbg kc s| � � � u ¥ iwa xhg ilwkcihc
jyczwikc ei¢bc �f
s1u p o � 2 3 § � � s� � 3 �� 4 u �
xbdb � � s� � 3 �� 4 u o vy�5 67 � 4 8 � � s� � 3 �8 u iv wab *bebcmdb wdhcvjkdg kj � s� � 3 �8 u
¥ iwa dbv� bzw wk waidm ¢hdih�lb � `ab zkddbv�kcmbczb �bw¥bbc wab zhckcizhl zkkd�
michwbv 9 o s� � 3 � � 2 �� 4 u hcm � hcm iwv mbdi¢hwi¢bv iv hv jkllk¥ v { 3 o �� � � 2 o
� ::; <=<2>> § <=<2> � hcm � 4 o <=<2>> � Äc ?1 �� waiv �dk zbmydb iv b��lhicbm ic gkdb mbwhil jkd
ebcbdhl a ieabd kdmbd *hedhceihcv � ¤bb hlvk ¿WÁ �

/yb wk wab � 23 wbdg ic wab mb£ciwikc kj wab xhg ilwkcihc s1 u wab bcbdef g hc�
ijklmv n o p qr stu hdb hl¥hfv ���@��¯� ����� `ab �hdwizylhd Åybvwikc ¥b vahll �b
zkczbdcbm ¥ iwa iv ¥abwabd kd ckw wab Èbdk bcbdef g hcijklm n iv kj zkcwhzw wf� b ic
ebcbdhl � `ab jkllk¥ ice dbvylw imbcwi£bv h lhdeb zlhvv kj vbzkcm kdmbd *hedheihcv jkd
waiv iv icmbbm wab zhvb �ABCDECF � �� G H � s� � 3 �8 u I t  �® �¬ ¬ s� � 3 �8 u J | - K �» �� n «° � �������
��� � ��± �» � �����«��¬  �®¯ �¦ o � 2�� § � 4 �3 «° � �������  �®¯ �� n L

`aiv aklmv ic gyza edbhwbd ebcbdhliwf jkd xhg ilwkcihc vfvwbg v zkg ice jdkg
¢hdihwikchl �dk�lbg v kj wab wf�b � M � s� � � � � � � � � � N~ O u�� o t � ¥abdb wab �*hedhceihc!� iv vwdizwlf �kviwi¢b � ¤bb ?1 �� jkd wab �dkkj �
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µb zkcwicyb ck¥ ¥ iwa h v�bzihl zlhvv kj *hedhceihcv ¥aiza hdb ckw cbzbvvhdilf

�kviwi¢b � hcm ¥b vak¥ wahw hgkce wabvb wabdb hdb *hedhceihcv jkd ¥aiza n iv ckw
kj zkcwhzw wf� b �
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�� [�_$ _Z] � _�� � [%_\) X � v h v� bzihl zhvb kcb zkcvimbdv*hedhceihcv kj wab jkdg
s� u � s� � 3 �8 u o �
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`ab hvvkzihwbm xhg ilwkc ihc iv wabc ei¢bc �f p s9 u o � 23 § r}� }4 � �} 3 } � � s� u � hcm
wab +ylbd�,kivvkc bÅyhwikc jkd wab ¢hdihwikchl �dk�lbg iv jkydwa kdmbd �
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�kd ¢hdikyv mi�bdbcw zakizbv kj wab ��kwbcwihl! � s� u hcm �hdhgbwbd � � wa iv bÅyhwikc
iv �ck¥c ic wab g hwabg hwizhl �afvizv liwbdhwydb hv b�wbcmbm � ivabd �klg kekdk¢
sb�� u kd ¤¥ ijw�xkabc�bde bÅyhwikc � ¤bb ¿W�Á � ¿WÉ � icwdkmyzwikcÁ hcm wab dbjbdbczbv
ei¢bc wabdb �

� lbhdlf� ij wab �kwbcwihl � iv � kviwi¢b hcm wab �hdhg bwbd � Î t � wabc `abkdbg� �� ig�libv wahw n iv kj zkcwhzw wf�b � xk¥b¢bd � jkd �kwbcwihlv wahw hdb ckw vwdizwlf
�kviwi¢b � kd jkd cbehwi¢b ¢hlybv kj wab �hdhgwbd � � wab Åybvwikc �bzkg bv gkdb
mblizhwb � hcm wab ebkg bwdf hcm wk�klkef kj n ¥ill zkg b icwk �lhf� `ab cb�w wadbb
wabkdbg v vygghdiÈb zhvbv ¥abdb n iv hehic kj zkcwhzw wf� b � �yw � iv ckw cbzbvvhdilf
vwdizwlf �kviwi¢b �ABCDECF � �Ì G H � Î t ��± � s� u �� ¬� » �° °«¯� ¬� ��®��°K �» �� n «° � �������
��� �K � «�» � o �¦ § � s3� 4 u § ¨ �° �������  �®¯ K ��± �» �®� ¨ «° � �¬�°�±  �®¯ �» «�»
��� º� �» �°�� �®º«�®�®«¬� °¯ �¬ ¬ «� � � L

`ab �dkkj iv e i¢bc ic ?� �
Äc ?� ¥b dbzhll wahw jkd zbdwhic zakizbv kj � wab �k¥ kc n hmg iwv h elk�hl,kiczhd  b vbzwikc � `aiv hmmiwikchl vwdyzwydb hlvk hllk¥ v kcb wk zkcwdyzw zkcwhzw

jkdg v zkg�hwi� lb ¥ iwa � � hcm iv y vbjyl jkd wab vwymf kj � bdikmiz kd�iwv kj �� kc n �ABCDECF � �1 G ! H � s� u I t ��± � s� u"� } � # �° � � $# K �» �� �» �®� �% «°�°
� ±«& ��¯ �®� » «°¯ ' { n � |} ( s|") u �» «�» ��®®«�° �®�* ����®«�° � �� �� °�¬³�«��°
� � ����³����¯ �³° � ¬���® ¼ �¯ «¬���«�� °�°��¯ LH «� �±±«�«�� � + t �» �� �» � ¹ ®�� �» ���±«�«�� �� � s� u «° ��� � ��±�±K ��± ���
��� �%» «º«� �� �%� ¬«�«� ±«& ��¯ �®� » «°¯ ' L

xbdb h ckchywkckgkyv �lhchd xhg ilwkcihc vfvwbg dbjbdv wk wab zhvb ic ¥aiza
n o |} ( s| ") u ¥ iwa zkkdmichwbv s� � � u J |} � � J s| ") u hcm � o � �� � p s� � � � �u�� �
¤yza h vfvwbg iv ckw cbzbvvhdilf kj zkcwhzw wf�b hv ¥b vak¥ ic hc b�hg�lb ic ?� �1 �
`ab jkllk¥ ice iv wabdbjkdb ckw hc iggbmihwb zkdkllhdf kj `abkdbg � �1 �ABCDECF � �� G H � s� u I t ��± « � � s� u"� � # �° � � $# K �» �� n «° �
������� ��� � L
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�© _ _$_Z]� � '$(	[\%) X ¤k jhd ¥b ah¢b kc lf ei¢bc vy� �

zibcw zkcmiwikcv jkd n wk �b kj zkcwhzw wf� b � `abvb zkcmiwikcv mk ckw zk¢bd hll zhvbv �
ic �hdwizylhd wab viwyhwikc ic ¥aiza � s� u zahcebv viec hcm � + t iv ckw zk¢bdbm � Äc?� �� ¥b vak¥ wahw wab bcbdef ghcijklm n iv ic jhzw ckw hl¥hfv kj zkcwhzw wf�b ic
s|� � � u �ABCDECF � �� G �» �®� �% «°�° � � �����«�¬ � { | � | ��± �� � � + t °³�» �» ��
 �® �¬ ¬ � + � � �» � ���®¹� ¯ ��« �¬± n «° ��� � ������� ��� �L

Äc ?� �� ¥b mbvzdi� b jkd ¥aiza vah�bv kj � wab h�k¢b wabkdbg aklmv � `aiv lbhmv
wk h ¢bdf lhdeb zlhvv kj ckczkcwhzw wf� b bcbdef g hcijk lmv � `ab �dk�lbg kj £cmice
bcbdef g hcijk lm ¥aiza hdb ckw kj zkcwhzw wf�b ahv �bbc h��dkhzabm jdkg h mi�bdbcw
� bdv� bzwi¢b ic ¿� Á �

� ll wa iv lbh¢bv yv ¥ iwa h jb¥ ychcv¥bdbm Åybvwikcv kj ¥aiza ¥b gbcwikc w¥k �
� WX �kd wab ¤¥ ijw�xkabc�bde bÅyhwikc ¥ iwa � s� u o r� s� � � } u} § � sh yvyhl

zakizb ic �afvizv g kmblvu jkd � + t hcm � + t ¥b vwill mk ckw �ck¥ ij n iv kj
zkcwhzw wf� b kd ckw � i �b � iv wab af�bdvydjhzb ic | � mb£cbm �f

� 23 § �
Ì � }4 � �Ì 3 } � �

� �� � � } 	} � � o t
kj zkcwhzw wf� b 

�� X Äj kcb zakkvbv � s� u hv ic `abkdbg � �� � wabc jkd vy� zibcwlf lhdeb cbehwi¢b
� wab af�bdvydjhzb n iv ckw kj zkcwhzw wf� b � ¥ailb jkd � I t iw iv kj zkcwhzw wf� b �
xk¥ mkbv wab wdhcviwikc jdkg zkcwhzw wk ckczkcwhzw wf� b wh�b �lhzb hv � mbzdbhvbv
jdkg §# wk �#  
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) X `ab wa idm hywakd ¥ ivabv wk wahc� � �µ � Çadivw jkd wab
vwigylhwice mivzyvvikcv hcm bczkydhebg bcw kc wa iv vy�¶ bzw � `ab vbzkcm hywakd ¥hv
vy��kdwbm �f hc +,¤�� jbllk¥ vai� � /ydice wab fbhd Ìttt�Ìtt � wab £dvw hywakd ¥hv
¢iviwice wab ci¢bdviwf kj *bimbc hcm hcm edbhwjyllf hz�ck¥ lbmebv wab akv�iwhliwf ab
dbzbi¢bm jdkg aiv akvwv � ¤¶ kbdm Âbdmyi¶ c *ycbl hcm �bdw ,blbwibd � xb ¥hv vy��kdwbm
�f �µ. wadkyea Âbdmyi¶ c *ycbl �v �µ. edhcw � �µ. Ïtt�Ï ��� �t � µb ¥kylm hlvk
li�b wk wahc� x �xkjbd hcm Â �ÇicÈ�yde jkd wbllice yv h�kyw wab dbjbdbczb ¿� Á �
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�cf kcb�jkdg � kc h sÌÍ � �u mig bcvikchl g hcijk lm mb£cbv h ¢hdihwikchl �dk�lbg

jkd zlkvbm iggbdvbm zyd¢bv � � n ic ¥aiza kcb dbÅyidbv wab ���«��

� s� u ���o �� � �

wk � b vwhwikchdf� Äj � iv hcf ¢bzwkd £blm hlkce � wabc wab ¢hdihwikc kj wab hzwikc
�f � iv

�� s� u �� o �� �� �� o � r
¦ �� s� s�u � � � s�uu�� �

xbczb wab hzwikc ¥ ill � b vwhwikchdf hw � ij hcm kclf ij �� > N;O�� o t aklmv � ¤bb ¿�Á �
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µb ¥ill zhll wab kcb�jkdg � ���±�¹ ���®��� ij �� ahv g h�ig hl dhc� b¢bdf¥abdb �
Äj � iv ckcmbebcbdhwb wabc
s�u �  o �bd �� ���o �� J � n � �� �� o t� �
iv kcb mig bcvikchl jkd hll � J n hcm wayv mb£cbv h licb�ycmlb smidbzwikc £blmu kc
n � Äc waiv zhvb wab vwhwikchdf zyd¢bv jkd � s� u hdb �dbzivblf wab icwbedhl zyd¢bv jkd
wab licb �ycmlb � � `ab ckcmbebcbdhzf zkcmiwikc jkd � iv wab hchlke jkd wab ¢hdih�
wikchl �dk� lbg � M� � o t wk wab *bebcmdb�xhmhg hdm zkcmiwikc jdkg wab zhlzy lyv
kj ¢hdihwikcv �

Äj wab g hcijklm n iv kdibcwbm wabc � ahv h ck¥abdb ¢hciva ice vbzwikc �� µb ¥ill
zhll hcf �kviwi¢blf kdibcwbm vbzwikc kj wab licb �ycmlb � h � °�³±� � ��º ´����® ½ �¬±
jkd wab kcb�jkdg � � �diw izhl � kicwv kj wab hzwikc � s� u hdb wabc zlkvbm kd�iwv kj hcf
�vbymk��bb� ¢bzwkd £blm jkd � �

Äj wab jkdg � iv h zkcwhzw jkdg � i �b � ij � � s�� u~qr �o t b¢bdf¥abdb � wabc �� zlbhdlf
ahv g h�ig hl dhc� b¢bdf¥abdb � vk zkcwhzw jkdg v hdb ckcmbebcbdhwb � �kd h zkcwhzw
jkdg � wabdb iv h zakvbc vbzwikc � kj � � mb£cbm �f �� � 	 � � `aiv �vbymk �bb�
¢bzwkd £blm iv zhllbm wab � ��º ´����® ½ �¬± kj � � �kc¢bdvblf� ij � iv ckcmbebcbdhwb
hcm ij wabdb iv h �vbymk � bb� ¢bzwkd £blm � vyza wahw �� � I t � wabc � iv h zkcwhzw
jkdg �

�kd xhg ilwkcihc vfvwbg v ic |}~ � i �b � ij n o p qr stu ¥ iwa t h dbeylhd ¢hlyb kj
p � wab jkdg �¦ o © � �ª iv ckcmbebcbdhwb � hcm wab xhg ilwkcihc ¢bzwkd £blm �� iv
h �vbymk��bb� ¢bzwkd £blm jkd �¦ kc n �

`ab bcbdef vydjhzb n ¥ill �b kj zkcwhzw wf� b ij kcb zhc £cm h zlkvbm jkdg ¨
kc n vyza wahw �¦ § ¨ iv h zkcwhzw jkdg � `ab �bb� ¢bzwkd £blm jkd �¦ § ¨ iv wabc h
gylwi� lb kj wab xhg ilwkc ihc ¢bzwkd £blm �� � `ab gkdb ebcbdhl Åybvwikc wahw zhc
�b hv�bm iv { ·
 ��° �» �®� �% «°� �� �������  �®¯ � K °³�» �» �� �» � ¼ �¯ «¬��� «�� ´����®
½ �¬± �� «° � � °�³±� � ��º ´����® ½ �¬±  �® � � `aiv Åybvwikc lbh¢bv gkdb jdbbmkg ic
zakkvice � viczb wab zkcmiwikc �� o �� � s� u iv kg iwwbm �

� lwakyea ¥b mk ckw ei¢b hcf �kviwi¢b kd cbehwi¢b dbvylwv kc wab gkdb ebcbdhl
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