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cde fg hie hjklmhmfdkn oenlp fg jekn kdknqpmp mp hie phrlq fg kpqsthfhmu

v eikwmfrj fg pejmep kdl pexreduep y pee e Yz Y hie sfdfzjktip fg { Y | Y |kjlq
}~� kdl { Y � Y �m�ihedzfn� }�� Y �sfdz hiepe hftmup mp hie unkppmukn tjfvnes
fg hephp fg kvpfnrhe ufdwejzedue kdl�fj lmwejzedue fg pejmep fg jekn drsvejp Y
cg pt eumou ms tfjhkdue mp hie ufstkjmpfd heph � v eukrpe s kdq fhiej hephp � nm�e
�kruiq �p �jf fh� heph � l �� nesvejh �p �jkhmf� heph � kdl �kkve �p heph � kje pt eumkn
mdphkduep fg mh Y
�e estnfq ieje k znfvkn tfmdh fg w me� �mstnmumh� fg peh hiefjq� jkhiej hikd

nff�mdz kh e�tnmumh pejmep kdl hephp �v eukrpe hiepe kje fdnq ufrdhkvnq s kdq
e�tnmumh fdep � kp frj nkdzrkze mp ufrdhkvne � kdl iedue gjfs k znfvkn t fmdh
fg w me� dfh wejq mdhejephmdz� Y �jfs himp znfvkn � peh hiefjehmu � tfmdh fg
w me� hie phrlq fg ufstkjmpfd hephp mp dfhimdz enpe hikd hie phrlq fg hie
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fjlejmdz fg ewedhrkn lfs mdkdue fd kvpfnrhe wknrep fg hie pexreduep � �imui
lepujmv e hie edhjmep hikh ikwe hf v e prssel rt md k pejmep � fj fd pexreduep
� mhi dfddezkhmwe edhjmep � hf �imui �e jephjmuh frjpenwep Y � pexredue �� mp
ewedhrknnq ps knnej hikd k pexredue �� � ledfhel kp �� �� �� � mg �e ikwe hikh
�� � �� gfj knn vrh odmhenq s kdq � Y

�fhe hikh hie phjfdzej mdgfjs khmfd md hie pedpe fg ufdwejzedue mp ukjjmel
vq hie ewedhrknnq zjekhej pexreduep � md ufdhjkph hf lmwejzedue �ieje mh mp
ukjjmel vq hie ps knnej fdep Y |edue �e kje mdhejephel md �� fd �  rt�kjlp �
�iejekp fd hie peh fg lmwejzedh pejmep !" # �  hie jenkhmfd �� mp mdhejephmdz
lf�d�kjlp Y

$ieje mp k prvphkdhmkn l m%ejedue v eh�eed ��  & '� � kdl �!" # �  & �� � � dksenq
hie ojph mp lmjeuhel kdl hie peufdl mp dfh Y �fj k lmjeuhel fjlejmdz � xrephmfdp
kvfrh rdvfrdlel kdl lfs mdkhmdz gks mnmep kje mdhejephmdz Y $ Y (kjhfp�q )dp�m
}*� ikp pif�d hikh hie s mdmsrs pm�e fg kd rdvfrdlel gks mnq fg kvpfnrhenq
ufdwejzedh pejmep +��  & '� � mp exrkn hf kll �, � � hie kllmhmw mhq fg hie mlekn
fg pehp fg -ev epzre s ekprje �ejf Y .rknnq� hie s mdms kn pm�e fg k lfs mdkh/
mdz gks mnq 0 ��  & '� � mp ufg �, � � hie s mdms kn pm�e fg k vkpe fg hie mlekn fg
pehp fg s ekprje �ejf Y $imp jeprnh pkqp hikh md fjlej hf leumle hie kvpfnrhe
ufdwejzedue fg knn pejmep �e deel ufg �, � s kdq pejmep kp tkjks ehejp md hie
ufstkjmpfd heph Y $imp drsvej mp �df�d hf ve ufdpmphedhnq ps knnej hikd hie
pm�e fg hie ufdhmdrrs 123 4 5 Y
cd hie fttfpmhe pmle � � mhi lmwejzedue �e deel kn�kqp ufdhmdrrs skdq

lmwejzedh pejmep kp tkjksehejp gfj k ufstkjmpfd heph md fjlej hf leumle hie lm/
wejzedue fg knn pejmep Y $ikh mp v eukrpe hieje kje ufdhmdrrs skdq mdufstkh/
mv ne lmwejzedh pejmep v enf� ekui lmwejzedh pejmep Y $imp fvpejwkhmfd hfzehiej
� mhi hie 6 /unfpeldepp fg �!" # �  & �� � jkmpep hie xrephmfd �ikh �!" # �  & �� �
nff�p nm�e gjfs hie (ffnekd hiefjehmu tfmdh fg w me� Y 7d }X8� 9 Y :f; h )k<p ikp
tjfwel hikh hie ufstnehe (ffnekd knzevjk zedejkhel vq �!" # �  & �� � mp mpf/
sfjtimu hf hie ufstnehmfd fg hie knzevjk = �> �?od fg prvpehp fg dkhrjkn
drsvejp exrmtt el � mhi ewedhrkn mdunrpmfd � kpprs mdz @ 4 ug �5� �e Yz Y rdlej
�| fj ���Y �fjefwej � $ Y (kjhfp�q )dp�m kdl � Y Auieet ejp }B� ikwe pif�d
hikh hie C/drsvejp fg v fhi fjlejmdzp kje hie pks e � mhifrh kllmhmfdkn iq/
tfhiepep Y $imp neklp hf hie gfjsrnkhmfd fg hie tjfvnes �iehiej hiepe h�f
knzevjkp kje kn�kqp mpfsfjtimu � md knn s flenp fg k� mfs khmu peh hiefjqY

$ieje mp qeh kdfhiej phjm�mdz tiedfs edfd D � Y |krplfj% ikp pif�d �md
}E�� hikh hieje mp md F�� kd �>  & > � � zkt md �!" & �� � � prui hikh hie nf�ej
tkjh fg hie zkt ufdpmphp fg ufdwejzedh pejmep kdl hie rttej tkjh ufdpmphp
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fg lmwejzedh pejmep Y $imp mp ept eumknnq mdhejephmdz �ied vfhi kll �, � kdl C
kje zjekhej hikd >  Y 7d himp ukpe �e ukddfh kttjfkui hie �vfjlej v eh�eed
ufdwejzedue kdl lmwejzedue� gjfs emhiej pmdzne pmle md >  phetp � vrh �e ukdlf mh md >  phetp mg �e lf mh pmsrnhkdefrpnq gjfs vfhi pmlep vq k |krplfj%
zkt Y

$f odmpi himp mdhjflruhfjq sfhmwkhmfd � neh rp phkhe hikh �e ukd ufdpmlej
hie unkppmukn phrlq fg kpqsthfhmu v eikwmfrj md hie jekn kdknqpmp kp k pfjh
fg phrlq fg gfjumdz dfhmfdp � v eukrpe k v ehhej ephms khe kdl�fj k phjfdzej
jeprnh jeknnq ufjjeptfdlp hf k phjfdzej gfjumdz ufdlmhmfd �md hie ukpe fg dfd/
lmjeuhel fjlejmdzp� Y � nhifrzi mh mp i mphfjmuknnq k tkjh fg jekn kdknqpmp � mh ikp
zkmdel de� mdhejeph � v eukrpe fg drsejfrp kttnmukhmfdp md ufstne� mhq hiefjq
md ufstrhej pumedue Y
�e ufdpmlej hie gfnnf� mdz ufstnehe (ffnekd knzevjkp D
�� $ie ���	
�� � �	����� ��	� �	�� �� ��	 ������ � ���	� �= �> �?od #

��� & �� � � uknnel �c �= �> �?od # ��� & �� � � �ieje od mp hie mlekn fg odmhe prv/
pehp fg > kdl = �> �?od mp hie peh fg knn exrmwknedue unkppep �?od 4 �� �
= �> � � ��� mp odmhe � Y ��� � 4 �� # �� � �� # � � mp hie pqssehjmu lm%ejedue fg
� kdl � Y�
�e ikwe hikh �?od �� �?od m% � � � � � m Ye Y m% � # � mp odmhe Y $ie enes edh

� mp hie unkpp �?od 4 od Y
$ie tkjhmkn fjlej  4 �= �> �?od # ��� & � � � mp petkjkhmwe � m Ye Y

!" & # �  �" $� # %& '( �  �( � " ) ( * # �� &
��ieje ( * # m% +', �, � ( ) , � # �� fj � md hft fnfzmukn hejs p � gfj " $4 # �  
�e ikwe hikh

mdh �un ��" - �" - � " ��� $4 mdh �un ��# - � # - � # ��� &
�ieje hie mdhejmfjp kdl unfprjep kje hk�ed md hie pf/uknnel urh hftfnfzq fd
� & �� � �imui mp zedejkhel vq hie vkpmu ft ed pehp ��" - �" - � " � �" �  � Y
| edue hie s kt " .& mdh �un ��" - �" - � " ��� mp kd esvellmdz mdhf hie knzevjk
fg jezrnkj ft ed prvpehp fg  � uknnel �c � � Y

7d zedejkn � gfj k tkjhmkn fjlej � & �� � / �  mp uknnel jezrnkj ft ed m%
mdh �un �/ �� 4 / 0

�p pif�d md }X� � tkze X81� � gfj kdq petkjkhmwe � & �� hieje mp k rdmxre
ufstnehe (ffnekd knzevjk �c � � mdhf �imui � nekwmdz frh hie (ffnekd
knzevjk �p �ejf enes edh � fg ufrjpe � mh ukd v e ledpenq esvellel Y
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�� � �	����� ��	� �	�� �c ��!" # �  & �� �? � � � �ieje

!" # �  4 ��! 4 �!� �� � > � � !� � � � ) nms !� 4 � ) � !� 4 � � � �	 �� �! m% gfj
knn vrh odmhenq s kdq � �e ikwe hikh 	� � !� Y $imp tkjhmkn fjlej �!" # �  & �� �
mp dfh petkjkhmwe � pee }X
� Y | edue �e hk�e hie petkjkhmwe xrfhmedh �pee }X� �
tkze X8* �� D �e peh �	 � �! m% ! �� ��� * �	 � �� * �!� Y $ied �e ikwe hikh

� �	?� � �� ?� � ��!?� � m% ! �� �� �	 �� $* �! 0
�e �jmhe �!" # �  & �� �? � gfj �!" # �  ? � & �� ? � � � hie petkjkhmwe xrfhmedh �
�imui mp ledpenq esvellel mdhf �c ��!" # �  & �� �?� � � hie peufdl fv; euh fg
frj mdwephmzkhmfd Y

$ie trjt fpe fg himp tkt ej mp hf tjfwe hie gfnnf� mdz
 ��� ��	��	� � �� ��� �� ������� � �� �� �� � �� ����� � �� ����!� � "" �#�
���#����� �$ % ��� ��� $ �#���� �&�# � ' �(�! �$ �| ) �� � ��'" !��� * ��!��� �!� ��
�#� � �� �#���( �� �� � � �"�#���& � + ������ �$ ��� �! ��!� (�& �#� ��� � �#���  �(�#
�&��� �! (�' ���� �� �� � �� �� �' �#" � �� �� �� � ��'" !����� �$  �> �?, � -
� ������� ��� ��	.������ / �e piknn v e rpmdz pfs e tkjhmkn fjlejp kp

dfhmfdp fg gfjumdz kp �enn Y $ied hie phjfdzej ufdlmhmfd mp hie �' �! !�# ufd/
lmhmfd Y $irp � md gfjumdz � mnn fghed ufmdumle � mhi � � fj �� Y �fj grduhmfdp
0 & 1 D > & � �e pkq 0 �� 1 m% gfj knn vrh odmhenq s kdq � � 0 �� � � 1 �� � Y �fj
prvpehp / &2 � > �e �jmhe / �� 2 m% / # 2 mp odmhe Y $ie xrkdhmoej !3
sekdp �gfj knn vrh odmhenq s kdq� � kdl hie xrkdhmoej '3 sekdp �hieje kje
mdodmhenq s kdq� Y �ksep gfj enes edhp md gfjumdz e�hedpmfdp kje � jmhhed � mhi
hmnlep rdlej hie fv; euh � nm�e 45 � kdl dks ep gfj enes edhp fg hie zjfrdl sflen
kje � jmhhed � mhi uieu�p kv fwe hie fv; euhp � nm�e <4 Y
crj dfhkhmfd gfnnf� p 6eui }X�� kdl 7rded }X1� Y �euknn hikh k prvpeh / fg

k tkjhmkn fjlej � & �8 � mp uknnel fted m% mh ufdhkmdp � mhi kdq fg mhp enes edhp
knpf knn phjfdzej �m Ye Y �8 hikd hie zmwed enes edh� ufdlmhmfdp Y

7g hie fjlejmdz mp unekj � �e piknn fghed � jmhe fdnq  mdphekl fg � & �8 � kdl
� mdphekl fg �8 Y

1 Y 9:[`;<=]>
$ie s ekdp hf lmphmdzrmpi hie h�f knzevjkp kje hie 9/drsvejp Y $iejegfje

himp peuhmfd ufnneuhp hie gkuhp �e deel kvfrh himp ukjlmdkn uikjkuhejmphmu Y
�fhe hikh vq k jeprnh fg (kjhfp�q )dp�m kdl Auieet ejp }B� frj h�f tkjhmkn
fjlejp ikwe hie pks e C/drsvejp Y �fj mdgfjs khmfd fd C kdl fhiej ukjlmdkn
uikjkuhejmphmup �e jegej hie jeklej hf }
� Y
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�� $ �# �&�#� � �+ �� �� �$ � ��� ��� �	 � �� ��( �&�#� � �� �
� �� �  � �� & 	 ��� �$ ' �' ��#� �$ 2 �� � �+ �����
���� ����� 
� �� 4 �� ����� �� ���� 
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� �!(� -��� ��# � "�#���! �#(�# � & � � ) 9 � & � � �� �� � ' ���' �! ��#(���! � � �� ����
�c �� & � �?� � �� � �� � �(���#�� ��& �- �$ �� �#� �� � � � �� � ) !�� 9 � & ��
��  �(�, � �(-��� 9 4 9 �= �> �?od # ��� & �� � �� �� � � �! !������ 9�� ' ��# ����� ��� ���#��
( ��( �� * �!��#) � �!��� ��( � �' �� �� }1� - �� $ ���) �� �� !( �!� � �� � #���
��� 9 4 9 �= �> � # od & � � ) � �� �� �� � � �"�#���& � + ������ �$ �= �> � # od & ��
�� �= �> �?od # ��� & �� � -

$ie petkjkhmwe xrfhmedh fg k petkjkhmwe fjlej mp �mpfs fjtimu hf� hie fjlej
mhpeng � kdl hie peh fg jezrnkj ft ed pehp fg k ufstnehe (ffnekd knzevjk �s mdrp
mhp �ejf� mp �mpfs fjtimu hf� hie knzevjk mhpeng Y |edue

9 � � 4 9 � ?� � 4 9 ��c � ?� �� 0�1 YX�
$ie gfnnf� mdz gkuh knnf� p rp hf �fj� � mhi wkjmfrp exrmwknedh leodmhmfdp

fg 9 � & � � Y
��.� � �� � ��# ��� "�#���! �#(�# � & �� ��( ��#(���! � �� � $ �! !�� ��� �#�
�+ �&�!��� �!� �c �� & � �?� � �� � �(���#�� ��& �-

�"� #� � ����#� ������ �$ � �" �� (��� � � �� ��� �$ � & �� �� �� �#� �!�� �(
 �(�# � �� (��� � �� � & � � -

�" $� #� � ����#� ������ �$ � �" �� (��� � � �� ��� �$ � & ��? � �� (��� � ��
� & ��?� -

�%� & &�#� $ �' �!� �$ � '�� �' �! ���������� ��  ��� � #�, � �' ���-
�% $� & &�#� $ �' �!� �$ � '�� �' �! ���������� ��  ?� ��� � #�, � �' ���-
�'� ��#���� � ��� � & � �?� (��� ��� �(( � � �� $  � ����� $ #�' � �� �#(��

��!� -
�(� �� �� � $ �! !�� ��� � �' � ) � & �� �� � " !���# 7�� (��� � �� ��&� � � ������

��#����� - #� � � �' � ) � & �� �� " !�� �( �� � #� �(�) ��( �� � �� � " !�� �#�
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7�� ��( �c� �� ��� � " ���� &" ���� �� �� � 	 ��� #� �( � �� ���� $ �# �! !	 � � � � )

" ���� ' " ���� ' " ���� ' " ���� 0

�� �� � ��() " !���# 7�� � ��� �� �� � � �+ �� �� �$ ' �&�� (��� � �� ��&�
� !�� �# �� �( ��  �# �$ �� � �' � #� �( � �	 �� � (��� � �� ��&� � !�� �!
' �&�- 
$ �� #� �) 7�� ����(� $ �# ��� ��'" !��� � ��( �c� ����(� $ �#
���'" !��� �-

� #��$ - $ie exrmwknedue fg �X� hf �* � mp �enn/�df�d �ewed gfj dfh deueppkjmnq
petkjkhmwe tkjhmkn fjlejp � Y �e pif� D k� hikh + �1� mstnmep + �8� kdl v� + �8�
mstnmep + �B� Y $imp mp knpf tjfwel � gfj k lm%ejedh zkse � �ieje �c� vezmdp �
kdl gfj k pt eumkn (ffnekd knzevjk md }X*� Y �fj ) � & > � � hie exrmwknedue fg
�1� kdl �8� mp knpf tjfwel md }XX� Y
k� Arttfpe hikh �e kje zmwed fted ledpe pehp �� � �	 � � � hikh kje unfpel

rdlej � kdl prui hikh / 4 � �� � �	 � �� mp dfh ledpe Y . eode k � mddmdz
phjkhezq gfj 7�� md ) � & � � kp gfnnf� p D �fj 	 ' � � 7�� tnkqp " ���� � � �
prui hikh " ���� � " ���� gfj knn � � 	 kdl prui hikh / ufdhkmdp df enes edh
� " ���� Y $ie ojph sfwe mp tfppmv ne v eukrpe / mp dfh ledpe Y $imp mp unekjnq k
� mddmdz phjkhezq gfj 7�� Y
v� -eh 6 ve k � mddmdz phjkhezq gfj 7�� md hie zks e ) � & �� Y �e leode
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