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_`abcdeb f ghi jkab l mniop qain drrckdeh skc ticmsp muv bhi aehinqod`mombp ks
d cidowbmj i apabij ekuamaba ks q amuv dudopbmedo j ibhkna x yklitic z skc ekjroi{
apabij a l mbh mubicnir iuniub bda|a dun tdcmd` oi i{ieqbmku bmj ia z bhip dci ukb lioo
dndrbin x }kc bhkai apabij a z du dobicudbmti drrckdeh ma bhi skcj do jkniomadbmku
ks bhi apabij dun bhi qai ks j kniowehie|muv z lhmeh doak dookl a bhi ticm~edbmku
ks j kci tdcmin aehinqomuv rckr icbmia x �u bhma rdric z li ahkl hkl du i{biuamku
ks bmj i �ibcm uiba rckrkain mu ��kq{ dun � �iroduehi z ����� z aehinqomuv i{biunin
bmj i �ibcm uiba ���g�� �z ma iariemdoop lioo dndrbin skc bhi jkniomadbmku ks cidow
bmj i apabij a dun rdcbmeqodcop ij`innin apabij a dun li rcktmni d j ibhkn skc
ekjrqbmuv bhi abdbi ardei ks ��g�� x �i ~cab rckrkai du i{deb ekjrqbdbmku
qamuv d viuicdo rkophincku circiaiubdbmku ks bmj i ekuabcdmuba z bhiu li rckrkai du
kticdrrck{ mj dbmmku ks bhi rkophincd bk dookl bhi qai ks jqeh jkci i� emiub ndbd
abcqebqcia z ��� a x �i ~udoop niaecm` i d rdcbmeqodc bpr i ks k`aictica z bhdb vmtia qa
d uqjicme ciaqob �muabidn ks `kkoidu� skc bhi ekjrqbdbmku ks bda|a ciarkuai bmj ia x

�iplkcna f �ehinqomuv z skcj do j ibhkna z bmj i �ibcm uiba z cidobmj i apabij a

�x ��g�����g���

_ cidowbmj i apabij ma bpr medoop ekjrkain ks aitw
icdo bda|a bhdb mubicdeb x _u mjrkcbdub rck`oij
ekuamaba ks iu aqcmuv bhdb bhi bda|a edu `i i{ieqbin
mu aqeh d ldp bhdb bhip ciarieb bhi ekuabcdmuba
bhip dci aq`� ieb bk �nidnomuia z r icmkna z x x x � z dun
bhdb bhi kticdoo apabij ricskcj a ekcciebop l mbh
ciarieb bk mba ariem~edbmku z ��0� bhdb mb adbma~ia d
vmtiu rckricbp �skc i{djroi z bhi nqcdbmku `ibliiu
blk aqeeiaamti adjroia ks d amvudo ma doldpa mu
bhi mubictdo ks bmj i �� � ��� x �kotmuv bhma rck`oij
qaqdoop ci�qmcia aehinqomuv bhi bda|a mu du drrckw
rcmdbi ldpx
glk drrckdehia dci ekuamnicin mu kcnic bk akoti
bhi aehinqomuv rck` oij x ghi k�womui drrckdeh f

vmtiu d apabij � dun d rckricbp � z d rciwcqubmj i
aehinqoi �aehinqoic� ma ekuabcqebin mu aqeh d ldp
bhdb bhi apabij � adbma~ia � x ghi kuwomui drw
rckdeh f d aehinqomuv rkomep `dain ku rcmkcmbmia z
jkabop nicmtin sckj bhi bijrkcdo rdcdj ibica �i xv x
�dbi �kukbkume z �dcomiab �idnomui z  idab  d{ mbp �
ma aioiebin dun mjroijiubin l mbhmu bhi aehinqoic
¡ mb ma bhiu uieiaadcp bk j d|i d aehinqod`mombp
dudopama bk ticmsp bhdb l mbh bh ma vmtiu aehinqomuv
rkomepz iticp bda| j iiba mba nidnomui x
�kuai�qiubopz aehinqomuv bhikcp ma abqnmin d
okb z j dmuop mu bhi skcj ks du dudopbmedo abqnpx
�b j kabop ekuamaba ks nibicj mu muv aehinqod` mow
mbp biaba f deekcnmuv bk bhi ekjroi{ mbp ks bhi
bda|a jknio z bhiai aehinqod`mombp biaba dci i{w



deba �uieiaadcp dun aq� emiub ekunmbmkua� kc kticw
drrck{ mj dbmkua �aq� emiub ekunmbmkua� x
}kc dudopama ks aiba ks munir iuniub bda|a z i{deb
j ibhkna hdti `iiu nitiokrrin bhdb bd|i mubk dew
ekqub `kbh k� aiba dun � mbbic �g munioo z ���� 3¡ �dw
oiuemd dun ydc`kqc z ���� ¡ y odnm| dun � �iroduehi z
���� � x
�cieiniuei ciodbmkua oidn bk jqeh jkci ekj w
roi{ rck` oij a x ghi jdmu drrckdeh bcmia bk sdoo
`de| mubk du muniriuniub bda| jknio `p ekj w
rqbmuv du dnnmbmkudo � mbbic amjqodbmuv bhi bmj i
bhdb bhi bda|a aq`j mbbin bk rcieiniuei ciodbmkua
hdti bk ldmb skc ��g munioo z ���� ��� x �kj i lkc|a
ci~ui bhma drrckdeh `p cinqemuv bhi � mbbic `p d
`iabwedai ciarkuaiwbmj i ekjrqbmuv ��yiunicaku
0> 32�z ��� �� skc muabduei� x yklitic z bhi muniriuw
niub jknio l mbh � mbbic ma du kticdrrck{ mj dbmku
ks bhi kcmvmudo kui z lhmeh oidna bk r iaamj mabme ciw
arkuai bmj ia x �bhic drrckdehia dudop�i bhi rcieiw
niuei vcdrh bk cinqei bhi uqj`ic ks aeiudcmma
bk okk| db ��ydc`kqc 0> 32�z ��� �¡ �doiuemd dun
ydc`kqc z ������ z `qb bhip dci abmoo `dain ku bhi
mniubm~edbmku ks d lkcabwedai aeiudcmk lhmeh nkia
ukb doldpa i{ mab x } mudoopz ekjjqumedbmku `ibliiu
bda|a `p j iaadvia mu d nmabcm`qbin apabij hda doak
` iiu mutiabmvdbin mu �g munioo dun �odc| z ���� � z
lhmeh dnna bhi ekjrqbdbmku ks bhi jiaadvia ciw
arkuai bmj ia mubk bhi eodaamedo j ibhkn x
ghiai lkc|a viuicdoop ekuamnic d ~{in i{ieqbmku
bmj i `qb lhmoi mu muniriuniub bda|a eku~vqcdw
bmkua z bhi lkcab edai ma k`bdmuin `p ekuamnicw
muv bhi okuviab i{ieqbmku bmj i z bhma ma ukb bcqi
dupjkci lhiu ekuamnicmuv rcieiniuei ciodbmkua z
lhmeh oidna bk r iaamj maj mu bhi ekjrqbdbmku
ks ciarkuai bmj ia x �kciktic z bhip dci ukb pib
lioo dndrbin bk ekjroi{ apuehckum�dbmku aehij ia z
aqeh da bhkai dooklin `p cidowbmj i i{ieqbmtia aicw
tmeia x

! 023>01 � 4.�
�kuai�qiubop akj i lkc| rckrkaia bk jknio ekj w
roi{ ` ihdtmkca ks bhi bda| qamuv d skcj do jknio x
�kueicumuv bhi k�womui drrckdeh z lkc|a dci j dmuop
`dain ku bhi ekubckooic apubhiama rdcdnmvj �_obmaiu
0> 32�z ����� x _ aehinqoic ma ekuamnicin da d ekuw
bckooic ks bhi rck eiaaia bk ` i aehinqoin z lhmeh
ciabcmeba bhimc ` ihdtmkc `p bcmvvicmuv bhimc ekuw
bckood`oi debmkua x ghi jknioa q ain mueoqni �ibcm
uiba l mbh �idnomuia �_ obmaiu 0> 32�z ���� � z �ibcm
uiba l mbh d j d{mj do ~cmuv squebmkumuv jkni
��� ckooidq dun �hk�qibw�iumib z ������ x
�kueicumuv bhi kuwomui drrckdeh z bhi jkniomuv
ks rciwijrbmti rckeiaa aehinqomuv hda `iiu bhi
aq`� ieb ks cieiub lkc|a x ghi ~cab drrckdeh ekuw
amaba ks jknioomuv rcmkcmbmia ks bda|a l mbh muhm` mbkc
dcea dnnin bk bhi �ibcm uib ���k`icb dun 	qdukoi z

������ x _u muhm`mbkc dce ma bhiu rodein sckj ideh
bcduambmku ks bhi rdbbicu circiaiubmuv d bda| bkw
ldcna ideh bcduambmku ks bhi rdbbicu a circiaiubmuv
bhi kbhic oklic rcmkcmbp bda|a x _ amj modc drrckdeh
ekuamaba ks q amuv �ibcm uiba l mbh rcmkcmbmia �	dume|m
dun �kqbupz ���� � x �|dld dun 
kuind ���|dld
dun 
kuind z ������ rckrkai du drrckdeh l mbh
bmj i �ibcm uiba ekuamabmuv ks ni~umuv vckqra ks
bcduambmkua bkvibhic l mbh cdbia �ar iina� ks i{iw
eqbmku x gcduambmku vckqra ekcciarkun bk bcduamw
bmkua bhdb jknio ekueqcciub debmt mbmia dun bhdb
edu `i amjqobduikqaop cidnp bk `i ~cin x �u bhma
edai z bhimc cdbi dci bhiu nmtmnin `p bhi aqj ks
bcduambmku i{ieqbmku cdbia x �kq{ dun � �iroduehi
��kq{ dun � �iroduehi z ����� rckrkai du i{biuamku
skc bmj i �ibcm uiba ���g�� � bhdb dookl a bk bd|i
mubk deekqub bhi ldp bhi cidowbmj i bda|a ks du
drromedbmku nmabcm`qbin ktic nm�iciub rck eiaakca
dci aehinqoin x }mudoopz }icaj du z �ibbicaaku dun

 m �}icaj du 0> 32�z ����� rckrkai i{biunin bmj in
dqbkj dbd l mbh dapuehckukqa rck eiaaia x ghi j dmu
mnid ma bk daak emdbi ideh ok edbmku ks d bmj in dqw
bkj dbku l mbh du i{ieqbd`oi rckvcdj edooin d bda|
dun bk ekuabcqeb bhi rciijrbmti aehinqoic �~{in
rcmkcmbp kc ��}� l mbh bmj in dqbkj dbd l mbh aq`w
bcdebmku x yklitic z bhip ekuamnic bhi lkcab edai
i{ieqbmku bmj ia da d ~{in bmj i dun mb ma idap
bk ahkl bhdb cinqemuv bhi ekjrqbdbmku bmj i ks d
bda| j dp aqcrcmamuvop munqei d niecidai ks bmj muv
ricskcj dueia skc bhi drromedbmku x
�{eirb bhi lkc| ks �}icaj du 0> 32�z ����� z doo
bhiai jknioa mueoqni bhi ekueirb ks abkrldbeh x
ghi cidehd`mombp dudopama rck` oij skc abkrldbeh
dqbkj dbd �da lioo da skc bmj i �ibcm uiba l mbh
muh m`mbkc dcea x x x � ma quniemnd`oi x ghici ma uk vqdcw
dubii skc bhi bicj mudbmku ks bhi dudopama x �kciw
ktic z skc bhiai jknioa z bhi abdbi ardei ekjrqbdw
bmku ma ksbiu mui� emiub dun nm� eqob bk mjroij iub x
�i rckrkai bk qai bhi ��g�� jknio ��kq{ dun
� �iroduehi z ����� bhdb hdti bhi dntdubdvi ks `iw
muv d`oi bk i{rciaa `kbh ekueqcciuep dun cidow
bmj i ekuabcdmuba mu d udbqcdo ldp dun bk i{rciaa
bhi munibicj mu maj ks bhi bda| i{ieqbmku bmj i `p
bhi ~cmuv mubictdoa ks bcduambmkua x �i rckrkai d
jibhkn skc ekjrqbmuv bhi abdbi ardei dun du
kticdrrck{ mj dbmku ks bhdb j ibhkn bhdb dookl a
d ekjrdeb d`abcdeb circiaiubdbmku ks bcduambmkua
~cmuv nkj dmua l mbh ��� �� m�iciuei �kqun �dw
bcm{ � x

�/>2�= 0 4
 >� 0 � 3� 0.
ghi rdric ma kcvdu m�in da skookl a f aiebmku � vmtia
bhi skcj do ni~umbmkua ks bhi ��g�� jknio dun ks
mba aij dubmea x �iebmku � mooqabcdbia bhi i{rciaamt mbp
l mbh civdcn bk bhi eodaamedo aictmeia rcktmnin `p
cidowbmj i i{ieqbmtia x �iebmku � niaecm` ia du i{deb
abdbi ardei ekjrqbdbmku dun doak d jkci i� emiub
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}mv x �x ��g�� ks blk bda|a ku kui rck eiaaikc
ekjrqbdbmku j ibhkn �db bhi rcmei ks du kticdrw
rck{ mj dbmku � bhdb qaia ekjrdeb d`abcdeb circiw
aiubdbmkua ks bhi abdbiwardei `dain ku ��� bk
dudop�i ��g�� x }mudoopz mu aiebmku � z li niaecm`i
ariemdo bpr i ks k`aictic bhdb dookl a qa bk ekjrqbi
ciarkuai bmj i l mbh kqc j ibhkn dun li drrop bhma
j ibhkn ku d aib ks i{djroia skc lhmeh li hdti
i{deb ciarkuai bmj ia ekjrqbdbmku j ibhkna x

� x ��y��� ��� ��g����� g��� ��g��
��g�

ghma i{biuamku ks bmj i �ibcm uiba mubcknqein mu
��kq{ dun � �iroduehi z ����� ekuamaba ks j drw
rmuv mubk bhi �ibcm uib jknio bhi ldp bhi nm�icw
iub aehinqoica ks bhi apabij debmtdbi kc aq ar iun
bhi bda|a x }kc d ~{in rcmkcmbp aehinqomuv rkomepz
��g�� mubcknqei blk uil dbbcm`qbia �� dun � �
daakemdbin bk ideh rodei bhdb ciariebmtiop circiw
aiub dook edbmku �rck eiaakc� dun rcmkcmbp �ks bhi
jknioin bda| � x }ckj d jdc|muv � z d squebmku ���
�skcj doop ni~uin mu ��kq{ dun � �iroduehi z ������
vmtia bhi rck� iebmku ks bhi `ihdtmkqc ks bhi nmsw
siciub aehinqoic mu bhi sk ookl muv aiuai f  ib qa
aqrrkai bhdb bhi rodei � jknioa d ` ihdtmkc �kc
d abdbi� ks bhi bda| � x � �� � � � j idua bhdb bhi
bda| � ma debmtd`oi dun ��� �� �� �� � � jidua bhdb
bhi bda| � ma debmti x
_ oo rodeia ks d ��g�� nk ukb ci�qmci aqeh rdcdj w
ibica x _ ebqdoop lhiu d rodei nkia ukb circiaiub
d bcqi debmtmbp skc d rck eiaakc �skc i{djroi d
civmabic kc jijkcp abdbi� z uimbhic d rck eiaakc �� �
ukc d rcmkcmbp �� � hdti bk `i dbbdehin bk mb x �u
bh ma ariem~e edai �� � � � z bhi aij dubmea cij dmua
quehduvin l mbh ciar ieb bk d abdundcn g��  x
�ui edu ukbmei bhdb mb ma i�qmtdoiub bk dbbdeh bk
bh ma r odei d rck eiaakc skc mba i{eoqamti qai dun dup
rcmkcmbpx _u i{djroi ks d ��g�� ma rciaiubin mu
~vqci �x ghi mu mbmdo j dc|muv ks bhi uib ma C�  � � ! Vx
yklitic z amuei bhkai blk rodeia dci d�iebin bk bhi
adj i rck eiaakc z dun bhdb bhi rcmkcmbp ks � ! ma bhi
hmvhiab z bhi mumbmdo debmti jdc|muv ma C� ! V x �k bhi
~cab bcduambmku ~cin l moo ` i �! x

" #$ %&'&(% -� ��ehinqomuv �{biunin gmj i �ibcm uib� x
_ aehinqomuv i{biunin bmj i �ibcm uib ma d uwbqr oi
) � �� � � � *�+� � �+�* � , � - � �. � ���� z lhici

� / 012 � � 3 � 401 56768 1417 9: ;88 941< 92 401 =>?71: ;@
40 9: 565 17 A

B � � C�  �� C � + + + ��D V ma d ukuwijrbp ~umbi aib
ks � 23B0?z

B � � C� � �C � + + + � �E V ma d ukuwijrbp ~umbi aib
ks >.3=?�>�4=? z

B *�+� F �G H �I ma bhi �3B�� 3.1 �=B�10=B0 
 /=B6
>�4=z

B �+�* F �G H �I ma bhi 
 4.� 3.1 �= B�10=B0 
 /=B6
>�4=z

B �. F G H ma bhi �= �>�32 J 3.� �=K ks bhi uib z
B , F �L M �I dun - F �L M N CO V�I dci squew

bmkua vmtmuv skc ideh bcduambmku ciariebmtiop
mba 03.2�0?> dun 23>0?> ~cmuv bmj ia �, P - � z

B ��� F �G H �H ma bhi debmti j dc|muv squebmku x
��� �� � ma bhi rck� iebmku ku bhi jdc|muv
� ks bhi aehinqomuv abcdbivpx �u ��kq{ dun
� �iroduehi z ����� ��� �� � ma ni~uin skc d
~{in rcmkcmbp aehinqomuv rkomepz abdcbmuv sckj
bhcii rdcdj ibica f

Q � RS�C� �� RS� �� RS�C � + + + �� RS�T V ma d ~w
umbi aib ks rck eiaakca �mueoqnmuv � bhdb
ma mubcknqein bk ariemsp bhdb d rodei ma
ukb daamvuin bk du i�iebmti rck eiaakc ks
bhi hdcnldci dcehmbiebqci� z

Q � F G H ma bhi rcmkcmbp daamvuj iub squew
bmku z

Q � F � RS�H ma bhi dook edbmku squebmku x

�i ni~ui bhi aij dubmea ks aehinqomuv i{biunin
bmj i �ibcm uiba da U�J 01 U.3=?�>�4= (#?>0J ?
�gg�� � dcaiu 0> 32�z ����� x �u bh ma j knio z blk
|muna ks bcduambmkua j dp keeqc f B4=>�=/4/? bcduw
ambmkua lhiu bmj i rdaaia dun 1�?B.0>0 bcduambmkua
lhiu d bcduambmku ks bhi uib ~cia x
_ J 3.� �=K � ks bhi uib ma du ioijiub ks G H aqeh
bhdb V� F � � � �� � ma bhi uqj`ic ks bk|iua mu bhi
rodei � x
_u 3B>�W0 J 3.� �=K � �� �� � ks bhi uib ma du iow
ij iub ks G H aqeh bhdb V� F � � ��� �� �� �� �� �� �SR��� �� �� �� � � x
_ bcduambmku � ma admn bk `i 0=3�201 `p bhi jdc|muv
� ms � X *� z ���0� ms bhi uqj`ic ks bk|iua mu �
mu ideh murqb r odei ks � ma vcidbic kc i�qdo bk bhi
tdoqdbmku ku bhi dce ` ibliiu bhma rodei dun bhi
bcduambmku � x �i niukbi mb `p � F YZ��[Y\ �� � x
_ bcduambmku � ma admn bk ` i 3B>�W0 ms mb ma iud`oin
`p bhi debmti j dc|muv ��� �� � x �i niukbi mb `p
� F YZ��[Y\ ���� �� �� x
_ bcduambmku �] ma admn bk ` i =0� 2# iud`oin `p bhi
~cmuv ks bhi bcduambmku �^ sckj bhi j dc|muv � z
dun li niukbi mb `p _ YZ��[Y\ ��] � � � �^ � z ms bhi
bcduambmku ma iud`oin `p bhi uil jdc|muv � `
*�^ a �^ * `qb lda ukb `p � ` *�^ z lhici � ma bhi
jdc|muv ks bhi uib `iskci bhi ~cmuv ks �^ x }kcj doopz

_ YZ��[Y\ ��] � � � �^ � � �*�] P � ` *�^ a �^ * �
b ���] � �^ � c �*�] � � ` *�^ ��



�p i{biuamku z li l moo niukbi `p _ YZ��[Y\ �� � �^�bhi aib ks bcduambmkua uil op iud`oin `p ~cmuv bhi
bcduambmku �^ sckj bhi jdc|muv � x
_ W32/3>�4= ma d jdrrmuv � F ��M �I aqeh bhdb
V� F � � � ��� ma bhi bmj i iodrain amuei � lda odab
iud`oin x �kbi bhdb � ��� ma j idumuvsqo kuop ms � ma
du iud`oin bcduambmku x � ma bhi =/2 2 W32/3>�4= aqeh
bhdb V � � �] � � x

" #$ %&'&(% 9 � ��ij dubmea ks d ��g�� �x ghi aiw
j dubmea ks d aehinqomuv i{biunin bmj i �ibcm uib
) ma ni~uin da d gg� �� � �� � �. �� � aqeh bhdb

B � � G H � ��M �I
B �. � ��. � � �
B � F � � �� N � � � � ma bhi bcduambmku ciw

odbmku mueoqnmuv d ekubmuqkqa bcduambmku ciodw
bmku dun d nmaecibi bcduambmku ciodbmku x

Q ghi ekubmuqkqa bcduambmku ciodbmku ma niw
~uin V\ F �M `p f

�� � � � 	̀� �� � � 
� m� V �^ F � ����
���
� 
 ��^ � �

�
�
� ��^ � ms ��� �� � � *�^
b� X *��^ �� ��^ � a \ kbhicl mai �� X *�^ � � 
 ��^ � P - ��^ �

Q ghi nmaecibi bcduambmku ciodbmku ma ni~uin
V �^ F � `p f
�� � � � ��`� �� 
 � � 
 � m� ������
�����

��� �� � X *�^ �� 
 � � ` *�^ a �^ * �
, ��^ � P � ��^ � P - ��^ � �
V�] � � ��] �
 � � � ms _ YZ��[Y\ ��] � � � �^ � �� ��] � S��YR� ��Y
� x ��������������

gmji �ibcm uiba mu viuicdo hdti docidnp `iiu qain
skc d okuv bmj i bk jknio cidowbmj i apabij a dun
rckbkekoa x ��g�� dnn i{rciaamtiuiaa l mbh civdcn
bk bhi aehinqomuv rkomemia rcktmnin `p cidowbmj i
i{ieqbmtia om|i ���� ���� ��(��� ��� ?� 0B6
� B3>�4=z ��� �� x �u bhma aiebmku z li ahkl akji
i{djroia ks j kniomadbmku ks aictmeia ks bhiai i{iew
qbmtia x �kniomadbmku rkaam`mombmia dci ks ekqcai ukb
ciabcmebin bk lhdb ma rciaiubin hici x

<�- 7 3?�B >3?� J 4102
ghi `dame jknio li rckrkai skc bda|a ma ahklu
ku }mv x �d x �dame rdbbicua ks bhdb bpri j dp `i
ekuedbiudbin bk i{rciaa ai�qiubmdombp �}mv x �` � x
_ebmtdbmku ks bda|a j dp `i jknioin ticp idamopx
} mv x �d ahkl a d ricmknme debmtdbmku dun }mv x �` d
niodpin ricmknme debmtdbmku x �peome debmtdbmkua dci
ahklu ku }mv x �e x
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}mv x � x _ ebmtdbmku aehij ia
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}mv x � x �puehcku m�dbmku l mbh jijkcm�in itiuba
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}mv x � x glk epeome bda|a apuehckum�in W �3 d
aij drhkci

<�9 "4=B/..0=> >3?�?
<�9 �-� 7 3?�B ?#=B� .4=�33>�4= �idowbmj i i{iew
qbmtia rcktmni aiticdo aictmeia skc apuehcku m�dw
bmku x �u rdcbmeq odc z aij drhkcia dun itiuba dci
l mniop qain x } mv x � ahkl a d jknio skc � m� |abcd 4a
aijdrhkcia dun }mv x � rckrkaia d jknio skc
jijkcm�in itiuba da skqun mu ���� ���� z skc
muabduei x y mvhic oitio kc kbhic apuehcku m�dbmku
jiehdumaj a dci da idamop jkniomad`oi x

<�9 �9 � (� 3.01 .0?4/.B0? 3BB0?? _ eeiaa bk ecmbmedo
ciakqceia j dp mutkotia d jqbqdo i{eoq amku j iehw
dumaj x ghma ma q aqdoop nkui qamuv d aij drhkci
�}mv x �� x yklitic z mb ma lioow|uklu bhdb bh ma rkow
mep j dp ciaq ob mu nidnok e|a z ak cidowbmj i i{ieqw
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}mv x � x �ij drhkci skc jqbqdo i{eoqamku
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}mv x � x � cmkcmbp �imomuv �ckbkeko
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}mv x � x �_� `qa deeiaa
bmtia rcktmni akj i hmvhic oitio rckbk eko bk hduw
noi ahdcin ciakqceia deeiaa x ghi jkab qain z mu
���� ���� ���(��� ��� ?� 0B� B3>�4=% 9::-� �
skc muabduei z ma �cmkcmbp �imomuv �ckbkeko x �b edu `i
jkniomain `p ��g�� lmbh bhi rdbbicu mu }mv x � x

< �< ' 0??3K �=K
�i rcktmni hici z da du i{djroi z d jknio skc bhi
j iaadvmuv ekjrkuiub ks d nmabcm`qbin cidowbmj i
apabij mu lhmeh bda|a ekjjqumedbi l mbh d �_�
`qa x ghma ma d h mvhwoitio j kniomadbmku ks bhi �_�
rckbkeko z amuei li kuop ekuamnic bhdb bhi `qa ma
d ahdcin ciakqcei z skc lhmeh bhi deeiaa ma j dni
deekcnmuv bk bhi rcmkcmbmia ekcciarkunmuv bk bhi
abdbmku uqj`ic ks ideh ukni x _ jqeh jkci rciemai
jkniomadbmku hda ` iiu nkui mu �	qdukoi z ����� z
lhmeh ekjroibop jkniom�i bhi �_� aq`odpic ks
bhi �_� rckbkeko x

� x _�_ 
 ���
�u kcnic bk dudop�i d bmj i �ibcm uib z bhi ekj w
rqbdbmku ks mba cidehd`oi abdbi ardei ma ci�qmcin x

yklitic z bhi cidehd`oi abdbi ardei ks d bmj i �ibcm
uib ma k`tmkqaop mu~umbi z ak d j ibhkn hda `iiu
rckrkain bk rdcbmbmku mb mu d ~umbi aib ks mu~u mbi
?>3>0 B23??0? ��icbhkj miq dun � md� z ��� �� x ghma
jibhkn ma `cmi�p i{rodmuin mu bhi ui{b aq`aiew
bmku x ghi skookl muv rdcdvcdrha bhiu niaecm`i mba
i{biuamku mu kcnic bk ekjrqbi bhi abdbi ardei ks
��g�� x

; �- ( >3>0 B23?? K .3� � 4
 3 >�J 0 8 0>.� =0>
� mtiu d `kqunin bmj i �ibcm uib z �icbhkj miq
dun � md� hdti rckrkain d j ibhkn skc ekjrqbmuv
bhi abdbi ardei da d ~umbi aib ks ?>3>0 B23??0?
��icbhkj miq dun � md� z ��� �� x �damedoop d abdbi
eodaa ekubdmua doo bhi abdbia ks bhi uib `ibliiu
bhi ~cmuv ks blk ekuaieqbmti bcduambmkua x
"#$ %&'&(% <� ��bdbi eodaa� x _ ?>3>0 B23?? � z ks
d bmj i �ibcm uib z ma d rdmc �� �� � lhici � ma d
jdc|muv ks bhi uib dun � d aib ks mui�qdomb mia
edooin bhi  .�=K 14J 3�= x
ghi mui�qdombmia mu � dci ks blk bpria ��icbhkj miq
dun �md� z ��� ���
�

,^ P � ^ P -^ �V � aqeh bhdb �^ ma iud`oin� z
`�]� P �� ` � ] P �� ] z V� � � aqeh bhdb
� �� � dun ��� � �] � F YZ��[Y\ �� �C

� ^ ma bhi ~cmuv bmj i ks bhi iud`oin bcduambmku �^
ciodbmtiop bk bhi bmj i lhiu bhi eodaa lda iubicin
mu x

�iedqai ks bhimc rdcbmeqodc skcj z bhi ~cmuv nkw
jdmua j dp `i iueknin qamuv ��� a ��moo z ���� � z
lhmeh dookl bhi qai ks i� emiub dovkcmbhj a skc bhi
ekjrqbdbmku ks bhi eodaaia x
� mtiu d eodaa � � �� �� � dun d ~cd`oi bcduambmku
�� z ekjrqbmuv bhi aqeeiaakc eodaa � 
 � �� 
 �� 
 �
k`bdmuin `p ~cmuv �� ma nkui `p f
��� �kjrqbmuv bhi uil jdc|muv da skc eodaamedo

�ibcm uiba f � 
 � � ` *�� a �� *��� � d|muv tdcmd` oi aq`abmbqbmkua mu bhi nkjdmu f
V � �� � � � ^ � � 
̂ a � ���� �omj mudbmuv � � sckj bhi nkj dmu qamuv skc muw
abduei bhi }kqcmicw�kb�|mu jibhkn ���dub� mv z
������

�� � �kjrqbmuv d edukumedo skcj ks bhi uil nkw
jdmu qamuv skc muabduei bhi }okpnw�dcahdoo
dovkcmbhj ���icbhkj miq z ��� ���

� mbh bhi j ibhkn skc k`bdmumuv bhi aqeeiaakca ks d
eodaa z ekjrqbdbmku ks bhi abdbi ardei ks bhi g��
ekuamaba j iciop ks bhi eodaamedo `qmonmuv ks bhi
cidehd`mombp vcdrh ks abdbi eodaaia x ghdb ma bk adpz
bhdb abdcbmuv sckj bhi mumbmdo abdbi eodaa z doo bhi
aqeeiaakca k`bdmuin `p ~cmuv ~cd` oi bcduambmkua
dci ekjrqbin mbicdbmtiop qubmo doo bhi rcknqein
aqeeiaakca hdti docidnp `iiu viuicdbin x
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ghi aij dubmea ks ni~umbmku � k`tmkqaop mjromia
bhdb bhi nkjdmu ks abdbi eodaaia eduukb `i ekj w
rqbin skc ��g��a da skc eodaamedo g��a x yklw
itic z j mukc ehduvia dci rckrkain mu ��kq{ dun
� �iroduehi z ����� bk dookl mba ekuabcqebmku x
�ciemaiopz bhi tdcmd`oi aq`abmbqbmku mu bhi ~cmuv
nkjdmu ma ukl kuop nkui skc 3B>�W0 >.3=?�>�4=?x
�kciktic z lhiu nibicj mu muv ~cd`oi bcduambmku a z
bhi 3B>�W0  .�=K 14J 3�= jqab ` i ekuamnicin ��0�
bhi ~cmuv nkj dmu ciabcmebin bk tdcmd`oia ekcciw
arkunmuv bk debmti bcduambmkua x
� hmoi li abmoo ni~ui d abdbi eodaa ks d ��g�� da
d j dc|muv dun d nkj dmu z bhi viuicdo skcj ks bhi
nkjdmu ma ukb rciaictin x ghi uil viuicdo skcj
ma bhdb ks d rkophincku l mbh ekuabcdmuba mutkotmuv
qr bk Z tdcmd`oia z l mbh Z `imuv bhi uqj`ic ks
bcduambmkua iud`oin `p bhi j dc|muv ks bhi eodaa f

���
���
,^ P � ^ P -^ �V �^ F YZ��[Y\ �� � �
� ^� � ^� a Q Q Q a � ^� � ^� P �^� ���^� �V ��^� � + + + � �^� � F YZ��[Y\ �� �E
dun l mbh �� ^� � + + + � � ^� � F � E +

ghi skookl muv rdcdvcdrha vmti bhi nibdmoa ks bhi
ekjrqbdbmku ks bhi uil nkj dmu ku d aij mwviuicdo
i{djroi x �i abdcb sckj d ���wom|i eodaa bk ahkl
hkl dnnmbmkudo ekuabcdmuba drridc x
 ib � � �� �� � ` i d abdbi eodaa ks d ��g�� z aqeh
bhdb

� �

���������������
���������������

, P �  P - �,C P � C P -C �
,! P � ! P -! �
,� P �� P -� �`�C P �  ` � C P �  C �`�! P �  ` � ! P �  ! �`��  P �  ` �� P � � �`�!C P � C ` � ! P �C! �`��C P � C ` �� P �C� �`��! P � ! ` �� P �!�

���

�i doak aqrrkai bhdb � z �C dun �! �ekcciarkunmuv
bk tdcmd`oia �  z � C z � ! � dci debmti z dun bhdb �� ma
ukb x _nnmbmkudoopz li aqrrkai bhdb � ma ~cd`oi dun
li ekjrqbi bhi nkj dmu ks bhi eodaa k`bdmuin `p
~cmuv � x ghi ~cab abir ma bhi tdcmd`oi aq`abmbqbmku
� ^ � � 
̂ a �  skc doo debmti bcduambmku a `qb � x ghi
nkjdmu `iekj ia

���������������
���������������

, P �  P -  �,C P �  a � 
C P -C �
,! P �  a � 
! P -! �
,� P � 
� P - � �`�C P �  ` �  ` � 
C P �  C �`�! P �  ` �  ` � 
! P �  ! �`��  P �  ` �� P � � �`�!C P �  a � 
C ` �  ` � 
! P �C! �`��C P �  a � 
C ` �� P �C� �`��! P �  a � 
! ` �� P �!�

���

ghi ui{b abir ma bhi iomj mudbmku ks bhi tdcmd` oi �  x
�i qai bhi }kqcmicw�kb�|mu j ibhkn x }kc bhdb z li
cilcmbi bhi mui�qdbmkua da sk ookl a f

���������������
���������������

,  P �  � �  P -  �,C ` � 
C P �  � �  P -C ` � 
C �
,! ` � 
! P �  � �  P -! ` � 
! �`� �  a � � � P �  �  P �  � a � � �`� �C a � � ` � 
C P �  � �  P �C� a � � ` � 
C �`� �! a � � ` � 
! P �  � �  P �!� a � � ` � 
! �
, � P � 
� P -� �`�!C P � 
C ` � 
! P �C! �`�C P `� 
C P �  C �`�! P `� 
! P �  ! �� �

ghi }kqcmicw�kb�|mu jibhkn bhiu ekuamaba mu
lcmbmuv bhdb bhi apabij hda akoqbmkua ms dun kuop
ms bhi oklica `kquna ks �  dci oiaa kc i�qdo bk bhi
qrric `kquna x ghi k`bdmuin apabij ma bhiu i�qmtw
doiub bk bhi mumbmdo kui x _sbic d sil amjrom~edbmkua
li k`bdmu

���������������
���������������

`� C P � 
C P �C �`� ! P � 
! P �! �,� P �� P -� �`�!C P � 
C ` � 
! P �C! �`��C ` -  P � 
C ` �� P �C� ` , �`��! ` -  P � 
! ` �� P �!� ` , ,C ` �  � P � 
C a �� P -C a � � �,! ` �  � P � 
! a �� P -! a � � �,C ` �!� P � 
C a �� ` � 
! P -C a � �! �
,! ` �C� P � 
! a �� ` � 
C P -! a � �C

�� �

ghi ~udo abir ekuamaba mu ekjrqbmuv d edukumedo
skcj ks bhma nkj dmu dun l moo ukb ` i nibdmoin hici x
� hdb li edu aii hici ma bhdb imvhb mui�qdbmkua z
vmtiu ku bhi skqc odab omuia z dci viuicdbin z lhmeh
eduukb `i i{rciaain l mbh d ��� x }qcbhicjkci z
li edu idamop aii bhdb bhkai uil mui�qdbmkua j dp
vmti itiu jkci ekjroi{ mui�qdbmkua ���0� mutkotmuv
jkci tdcmd`oia� lhiu ~cmuv dukbhic bcduambmku skc
bhi k`bdmuin nkj dmu x

; �< �W0.3�� .4@ �J 3>�4=
�dumrqodbmuv rkohpncd mu bhi viuicdo edai muw
tkotia d ticp mjrkcbdub ekjrqbmuv ekab x �u kcnic
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}mv x � x _ �ehinqomuv �{biunin gmj i �ibcm �ib
bk `i d` oi bk |iir kqc dovkcmbhj a i� emiub skc
��g�� z li drrck{ mj dbi bhi rkophincku circiw
aiubmuv bhi ~cmuv nkj dmu bk bhi aj dooiab ���
ekubdmumuv mb x �p nkmuv bhma z li eoidcop dnn abdbia
mu kqc eodaaia bhdb ahkq on ukb ` i cidehd`oi dun
bhqa li nk du kticdrrck{mj dbmku x ghma ma mooqaw
bcdbin `p bhi uib mu }mvqci � x _sbic bhi ~cmuv
ai�qiuei �� z � z �� z bhi bcduambmku �� ma ukb ~cd`oi
` iedqai imbhic �C kc �! �nir iunmuv ku bhi ~cmuv
bmj i ks �� � jqab ` i ~cin ~cab x ghi eodaa k`bdmuin
ma f �����������
�����������

C� C �� ! �� � V����������
���������

� P � C P � �� P � ! P � �
� P � � P � �`� P � C ` � ! P � �`� P � C ` � � P � �`� P � ! ` � � P � �
� P � C a � ! P �

�i edu idamop aii bhdb �� ma muniin ukb ~cd`oi z skc
bh ma mjromia � C � � ! � � � � � dun bhqa � C a � ! �
� x �qb ms li cijkti bhi � C a � ! P � ekuabcdmub mu
kcnic bk |iir d ��� skcj z �� `iekj ia ~cd` oi x �k
li hdti hici du kticdrrck{mj dbmku x
yklitic z skc bhi ticm~edbmku ks adsibp rckr icbmia
bhi kticdrrck{ mj dbmku ma ukb d bkk `mv ekueicu x
�muei li ldub bk iuaqci bhdb akj ibhmuv �`dn�
uitic hdrriua z li kuop uiin bk ehie| d aib ks
abdbia lhmeh ekubdmua bhi debqdo abdbi ardei ks bhi
��g�� x �s ekqcai z bhici ma abmoo d cma| ks ` imuv
riaamj mabme x
�u dnnmbmku z skc bhi aq` eodaa ks ��g�� lmbh ~{in
~cmuv bmj ia ku bcduambmkua z bhi skookl muv bhikcij
hkona f

��#(�#	 -�  ib ) � �� � � � *�+� � �+�* � , � - � �. �����
` i d ��g�� x �s , � - z bhiu mui�qdbmkua mu doo
abdbi eodaaia dci cinqein bk i�qdomb mia x

���� 
 � ghma l moo ` i ahklu `p munqebmku f amuei
, � - z bhi mumbmdo abdbi eodaa nkjdmu edu `i
lcmbbiu ��
��

� ^� � , ��^� � �xxx
� ^� � , ��^� �

�k bhi eodmj ks bhi bhikcij hkona skc bhi mumbmdo
abdbi eodaa x  ib � � �� �� � ` i d abdbi eodaa aqeh

bhdb

� �
��
��

� ^� � ,^� �xxx
� ^� � ,^�

 ib qa aqrrkai bhdb �^� ma d ~cd`oi bcduambmku sckj
� dun � 
 � �� �� 
 � bhi eodaa k`bdmuin `p ~cmuv
�^� sckj � x � 
 ma ekjrqbin `p bhi skqc skookl muv
abira f
��� skc doo debmti bcduambmkua z adp �^� � + + + � �^� lmbh
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