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.arscAbs� Hm sghr vnqj) vd cdudkno Z ltksh,lncZk qdmcdqhmf eqZldvnqj
bnloqhrhmf ne gZosn,uhrtZk Zmc Ztchsnqx cZsZ- Sgd oqhld enbtr hr sn
gZoshbZkkx qdmcdq onhms bkntc cZsZ qdoqdrdmshmf uhqstZk 2,C lncdkr ne
btkstqZk rhfmhffbZmbd Zmc Zkrn sn gZmckd sgdhq Zfimd sqZmrenqlZshnmr- Btk,
stqZk gdqhsZfd naidbsr bntkc onsdmshZkkx ad udqx kZqfd Zmc nmd lZx ad
qdpthqdc sn qdmcdq sgd naidbs Zs uZqhntr rbZkdr ne cdsZhkr- Etqsgdq) rtqeZbd
d�dbsr rtbg Zr sdwstqd Zmc eqhbshnm Zqd hmbnqonqZsdc hm nqcdq sn oqnuhcd
Z qdZkhrshb gZoshb odqbdoshnm sn sgd trdqr- Lnqdnudq) sgd oqnonrdc eqZld,
vnqj hmbktcdr Zm ZooqnoqhZsd rntmc rxmsgdrhr sn aqhmf nts sgd Zbntrshb
oqnodqshdr ne sgd naidbs- Hs Zkrn hmbktcdr Z fqZoghbZk trdq hmsdqeZbd vhsg
uZqhdc noshnmr rtbg Zr bgnnrhmf sgd cdrhqdc nqhdmsZshnm ne 2,C naidbsr
Zmc rdkdbshmf sgd cdrhqdc kdudk ne roZshZk qdrnktshnm ZcZoshudkx Zs qtm,
shld- ? eZrs) onhms oqnwx,aZrdc gZoshb qdmcdqhmf sdbgmhptd hr oqnonrdc
vhsg oqnwx tocZsd knno qtmmhmf 0// shldr eZrsdq sgZm sgd qdpthqdc gZo,
shb tocZsd eqdptdmbx ne 0 jGy- Sgd rtqeZbd oqnodqshdr Zqd hmsdfqZsdc hm
sgd rxrsdl ax Zookxhmf Z ahkZsdqZk ffksdq nm sgd cdosg cZsZ ne sgd uhqstZk
2,C lncdkr- Onrhshnm cdodmcdms rntmc rxmsgdrhr hr hmbnqonqZsdc vhsg sgd
hmbnqonqZshnm ne ZooqnoqhZsd Ztchn bkhor-

- Cmspnctbshnm

Vd hmsdq]bs vhsg ntq ogxrhb]k vnqkc lnrskx sgqntfg uhrt]k+ ]tchsnqx ]mc s]b,
shkd rdmr]shnmr- G]oshbr hr ]m dldqfhmf qdrd]qbg ffdkc vghbg sqhdr sn dltk]sd sgd
k]ssdq rdmr]shnm hm sgd uhqst]k vnqkc- Hmbnqonq]shnm ne g]oshbr hm sgd uhqst]k dm,
uhqnmldms oqnuhcdr ] adssdq hlldqrhud dwodqhdmbd sn sgd trdqr+ drodbh]kkx sn sgd
uhrt]kkx hlo]hqdc odqrnmr- Etqsgdq+ ] bnlahmdc g]osn,uhrt]k qdmcdqhmf dmg]mbdr
sgd qd]khrl ne sgd g]oshb hmsdq]bshnm dudm enq sgd rhfgsdc trdqr- L]mx ]tsgnqr
g]ud ]krn rtffdrsdc sgd hmbktrhnm ne rtqe]bd oqnodqshdr khjd sdwstqd ]mc eqhbshnm
hm sgd g]oshb cnl]hm enq qd]khrshb g]oshb odqbdoshnm- Gnvdudq+ hm lnrs b]rdr ne
oqhnq ]qs+ sgd qdmcdqhmf ne rtqe]bd oqnodqshdr rtbg ]r sdwstqd ]mc eqhbshnm hr mns
qd]khrshb dmntfg sn oqnuhcd rtfibhdms hlldqrhnm sn sgd trdqr- Sghr hr lnqd rn ]r
bnllnm g]oshb hmsdqe]bd cduhbdr khjd Mnuhms E]kbnm ]mc Rdmr@akd Og]msnl ]qd
jhm]drsgdshb ]mc mns s]bshkd-

G]oshb qdmcdqhmf ldsgncr khjd fnc naidbs qdmcdqhmf ]kfnqhsgl Z06“ vnqj vdkk
hm sgd b]rd ne onkxfnm a]rdc qdoqdrdms]shnm ne 2,C lncdkr- Nm sgd nsgdq g]mc+
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hs e]hkr sn oqnodqkx qdmcdq 2,C naidbsr qdoqdrdmsdc trhmf onhms bkntc c]s]- Lnqd,
nudq+ 2,C naidbsr l]x ]ood]q ]s u]qhntr ch�dqdms rb]kdr ]mc nqhdms]shnmr+ ]mc sgd
trdq mddcr sn dwodqhdmbd sgd naidbs ]s ch�dqdms kdudkr ne cds]hkr- @ onkxfnm,a]rdc
qdmcdqhmf rbgdld hr mns rths]akd sn hlokdldms u]qh]shnmr hm rb]kd ]mc nqhdms]shnm-
Sghr hr adb]trd qdbnlotshmf sgd ldrg rsqtbstqd ctqhmf sgd hmsdq]bshnm hr mns ed],
rhakd ]r hs hr shld bnmrtlhmf- Sgd ]tsgnqr hm Z07“ chc roddc to sgd ltksh,kdudk
g]osn,uhrt]k qdmcdqhmf trhmf ] Lnmfd rtqe]bd- Gnvdudq+ sgdhq enbtr hr l]hmkx nm
e]rs qdmcdqhmf ne ] rhmfkd u]ktdc etmbshnm ]s ch�dqdms kdudkr ne cds]hkr ]mc b]m,
mns g]mckd ]mx qns]shnm ne sgd ro]bd ]mc cndr mns oqnuhcd ]mx rtqe]bd eqhbshnm-
Sghr o]odq ]hlr ]s dmg]mbhmf sgd uhqst]k hlldqrhnm ctqhmf g]oshb hmsdq]bshnm

Dhfff 0ff Aknbj ch]fq]l hkktrsq]shmf sgd oqnonrdc rxrsdl- KnC rs]mcr enq kdudk ne
cds]hkr-

vhsg onhms bkntc 2,C lncdkr ax hmbnqonq]shmf rtqe]bd oqnodqshdr rtbg ]r sdwstqd
]mc eqhbshnm- Sgd bndfibhdms ne eqhbshnm hr bnlotsdc eqnl sgd sdwstqd bnlonmdms
dwsq]bsdc eqnl sgd rb]mmdc cdosg c]s]- Ats enq sgdrd oqnodqshdr+ sgd uhqst]k
dmuhqnmldms vntkc nesdm eddk rkhoodqx rhmbd sgd chqdbshnm ne sgd enqbd udbsnq hr
]kv]xr odqodmchbtk]q sn sgd rtqe]bd ]mc sgtr vntkc mns ad rtfibhdmskx qd]khrshb-
Sgd mdv qdmcdqhmf eq]ldvnqj b]m ]krn g]mckd ]fimd sq]mrenql]shnmr rtbg ]r
qns]shnm+ sq]mrk]shnm+ dwo]mrhnm ]mc fdnldsqhb bnmsq]bshnm ne 2,C naidbsr ]r hk,
ktrsq]sdc hm Ehf- 0- Hmhsh]kkx+ vd fdmdq]sd cdosg c]s] ]s d]bg onhms ne sgd lncdk ]s
]mx cdrhqdc nqhdms]shnm ax qd]chmf sgd bnmsdmsr ne cdosgat�dq hm NodmFK trhmf
sgd hmathks FKTS bnll]mc eiPdRa)gsdil�( ]mc bqd]sd ] Lnmfd rtqe]bd eqnl
hs- Sghr rtqe]bd hr sgdm g]osn,uhrt]kkx qdmcdqdc ]s ch�dqdms rb]kdr ]c]oshudkx ]s
qtm shld- Vd oqnonrd sgd trd ne ] ahk]sdq]k ffksdq sn dwsq]bs sgd knb]k rtqe]bd
sdwstqd ]mc bnlotsd sgd cxm]lhb eqhbshnm ]r ] etmbshnm ne sgd knb]k sdwstqd- Vd
rgnv sg]s sgd trdq”r dwodqhdmbd b]m ad dmqhbgdc ax ]kknvhmf sgd trdq sn hmsdq]bs
vhsg sgd naidbs ]s ltkshokd qdrnktshnmr- @tchn qdmcdqhmf hr ]krn hmbnqonq]sdc hm
sgd oqnonrdc rxrsdl enq dmg]mbdc uhqst]k dwodqhdmbd ax ok]xhmf ]ooqnoqh]sd ]t,
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chn ffkdr a]rdc nm sgd onrhshnm ne sgd g]oshb oqnad hmrhcd sgd uhqst]k dmuhqnmldms-
Vd ]krn hlokdldms ] fq]oghb]k trdq hmsdqe]bd enq d]rhdq ]bbdrrhahkhsx-

Sgd nqf]mhy]shnm ne sgd o]odq hr ]r enkknvr- Rdbshnm 1 oqnuhcdr ] qduhdv ne sgd
qdk]sdc khsdq]stqd- Rdbshnm 2 dwok]hmr sgd oqnonrdc ldsgnc- G]oshb ]mc fq]oghb
qdmcdqhmf sdbgmhptdr ]mc ]cchshnm]k etmbshnm]khshdr ]qd chrbtrrdc hm rdbshnm 3-
Rdbshnm 4 hkktrsq]sdr sgd qdrtksr- Sgd bnmbktrhnmr ]qd rtll]qhydc hm rdbshnm 5-

1 IhsdpUstpd Pduhdv

Sgd a]rhb g]oshb qdmcdqhmf sdbgmhptd hr onkxfnm a]rdc hm vghbg uhqst]k naidbsr
]qd qdoqdrdmsdc trhmf onkxfnm]k ldrgdr- Hm onkxfnm a]rdc qdmcdqhmf+ d]bg shld
sgd g]oshb hmsdqe]bd onhms ’GHO( odmdsq]sdr sgd naidbs+ sgd qdmcdqhmf ]kfnqhsgl
ffmcr sgd bknrdrs onhms nm sgd ldrg cdffmdc rtqe]bd ]mc bnlotsdr sgd odmdsq]shnm
cdosg ne GHO hmrhcd sgd naidbs- He w hr sgd udbsnq qdoqdrdmshmf sgd odmdsq]shnm
cdosg+ sgd qd]bshnm enqbd hr b]kbtk]sdc ]r D ; �iw+ vgdqd i hr sgd rsh�mdrr bnm,
rs]ms ne sgd rtqe]bd- Sghr ldsgnc g]r oqnakdlr hm cdsdqlhmhmf sgd ]ooqnoqh]sd
enqbd chqdbshnm vghkd qdmcdqhmf sghm naidbsr- @tsgnqr hm Z13“+ Z05“ hmcdodmcdmskx
oqnonrdc sgd bnmbdos ne fnc,naidbs ]kfnqhsgl ]mc oqnwx ]kfnqhsgl+ qdrodbshudkx+
sn rnkud sghr oqnakdl- Sgd fnc,naidbs qdmcdqhmf ]kfnqhsgl hmbktcdr ]mnsgdq onhms
hm ]cchshnm sn sgd GHO+ b]kkdc [fnc,naidbs nq oqnwxffi- Hm eqdd ro]bd sgd oqnwx ]mc
sgd GHO ]qd bnkknb]sdc- Gnvdudq+ ]r sgd GHO odmdsq]sdr sgd uhqst]k naidbs+ sgd
oqnwx hr bnmrsq]hmdc sn khd nm sgd rtqe]bd ne sgd uhqst]k naidbs Z6“- Ats hm sgd b]rd
ne uhqst]k naidbsr qdoqdrdmsdc trhmf onhms bkntc c]s]+ sgd oqnwx vntkc rkho hmsn
sgd naidbs- Hs hr b]kkdc sgd [e]kk,sgqntfgffi oqnakdl ne sgd fnc,naidbs- Sghr b]m ad
]unhcdc ax trhmf ] rogdqhb]k oqnwx hmrsd]c ne ] onhms- Gnvdudq+ ]m hmbqd]rd hm
q]chtr ne sgd oqnwx hlo]hqr sgd g]oshb hmsdq]bshnm ax rlnnsghmf nts sgd rtqe]bd
sdwstqd-

L]mx ]tsgnqr g]ud ]krn cdudknodc ]kfnqhsglr sn qdmcdq onhms bkntc c]s]
chqdbskx- Kdd ds .i� g]ud oqnonrdc ] qdmcdqhmf ldsgnc vhsg onhms bkntc c]s]
vghbg drshl]sdr sgd chrs]mbd eqnl GHO sn sgd bknrdrs onhms nm sgd lnuhmf kd]rs
rpt]qd rtqe]bd cdffmdc ax sgd fhudm onhms rds Z8“- Dk,E]q ds .i� trdc ]whr ]khfmdc
antmchmf anwdr sn ffkk sgd unhcr hm sgd onhms bkntc ]mc sgdm qdmcdqdc vhsg ]
fnc naidbs qdmcdqhmf sdbgmhptd Z01“- Kddodq ds .i� cdrbqhadc ] bnmrsq]hms a]rdc
]ooqn]bg ne qdmcdqhmf onhms bkntc a]rdc c]s] vgdqd sgd onhmsr ]qd qdok]bdc
ax rogdqdr nq rtqe]bd o]sbgdr ne ]ooqnwhl]sd rhyd Z0.“- @mnsgdq oqnwx a]rdc
sdbgmhptd ne qdmcdqhmf ] cdmrd 2,C onhms bkntc c]s] v]r oqnonrdc hm Z08“+ vgdqd
sgd rtqe]bd mnql]k hr drshl]sdc knb]kkx eqnl sgd onhms bkntc- Lnrs ne sgd ldsgncr
]qd tm]akd sn g]mckd rb]kd bg]mfdr ctqhmf qdmcdqhmf ]mc u]qh]akd cdmrhsx ne onhms
bkntc-

Hm nqcdq sn dmqhbg sgd dwodqhdmbd ne uhqst]k vnqkc+ l]mx ]tsgnqr g]ud hm,
bnqonq]sdc rtqe]bd oqnodqshdr khjd sdwstqd ]mc eqhbshnm hm sgd g]oshb cnl]hm-
@ch ds .i� Z0“ hmsqnctbdc sgd sdbgmhptd ne qdmcdqhmf sgd s]bshkd btdr eqnl uh,
rt]k hmenql]shnm trhmf v]udkds sq]mrenqlr- Hs v]r lnqd qd]khrshb sg]m oqhlhshud
g]oshb sdwstqd qdmcdqhmf ldsgncr hlokdldmsdc trhmf rhmd v]udr Z1“ ]mc Entqhdq
rdqhdr Z10“- Ats sghr sdbgmhptd v]r entmc sn ad kdrr rs]akd sg]m sgd dwhrshmf ldsg,
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ncr- Rnld ]tsgnqr+ ]r hm Z04“+ g]ud oqnonrdc c]s] cqhudm ]ooqn]bgdr sn qd]khrshb
g]oshb sdwstqd qdmcdqhmf- Gnvdudq+ sgdrd ldsgncr ]qd bnlots]shnm]kkx dwodmrhud
enq qd]k,shld ]ookhb]shnmr- Rhlhk]qkx+ Phbg]qc ds .i� oqdrdmsdc ] eqhbshnm qdmcdq,
hmf lncdk hm g]oshbr trhmf lnchffdc J]qmnoo lncdk Z03“- G]xv]qc ds .i� Z5“
cdudknodc ] chrbqdsd hlokdldms]shnm ne eqhbshnm dwghahshmf entq eqhbshnm qdfhnmr9
rshbjhmf+ bqddohmf+ nrbhkk]shmf+ ]mc rkhchmf- G]qvhm ds .i� Z4“ oqnonrdc sgd eqhbshnm
bnmd ]kfnqhsgl enq oqnuhchmf eqhbshnm hm g]oshb dmuhqnmldmsr vghbg ]krn g]r ]
edv rgnqsbnlhmfr ]r rtffdrsdc hm Z00“- Gdmbd+ rshkk ltbg mddcr sn ad dwoknqdc hm
sghr cnl]hm hm nqcdq sn ]tfldms sgd trdq”r uhqst]k dwodqhdmbd-

Pdrd]qbg hm dbnknfhb]k ]bntrshbr hlokx sg]s ]tchsnqx eddca]bj b]m d�dbshudkx
bnmudx hmenql]shnm ]ants ] mtladq ne naidbs ]ssqhatsdr rtbg ]r hsr rg]od+ rhyd
]mc l]sdqh]k Z2“- Sgd d�dbshudmdrr ne ]tchsnqx rdmr]shnmr v]r rstchdc ax Kd,
cdql]m ds .i� Z7“ vgn g]ud rgnvdc sg]s rntmc ok]xr ] cnlhm]ms qnkd vgdm ]
oqnad hr trdc sn hmsdq]bs vhsg ] rtqe]bd ]r bnlo]qdc sn sgd b]rd ne chqdbs bnms]bs
vhsg sgd a]qd ffmfdqr- Vd l]jd trd ne sghr e]bs hm nqcdq sn hloqnud sgd uhqst]k
hlldqrhnm ne sgd trdq hmsdq]bshmf vhsg sgd uhqst]k dmuhqnmldms trhmf ] g]oshb
oqnad- Rhltks]mdntr ]tchn qdmcdqhmf hr qdpthqdc hm ntq ]ookhb]shnm vgdqd vd sqx
sn qdmcdq ]mbhdms btkstq]k lnmtldmsr vgdqd sgd rtoonqshmf ohkk]qr g]ud udqx
hmsdqdrshmf ]bntrshb ’qd]c ltrhb]k( oqnodqshdr-

2 Mpnonrdc Mpnwx RocUshnm 6jfnphsgl

Sgd oqnonrdc rxrsdl hmbnqonq]sdr ] oqnwx a]rdc ]kfnqhsgl sn qdmcdq ] onhms
bkntc c]s]- Hs hr sn ad mnsdc sg]s sgd oqnwx hr ] onhms ]mc mns ] rogdqd ]r hs hr
onotk]q hm onhms bkntc qdmcdqhmf sdbgmhptdr+ sgtr ]kknvhmf tr sn odqbdhud rtqe]bd
sdwstqdr- Kds tr ffqrs ]rrtld sg]s nmd g]r sgd cdosg at�dq c]s] bnqqdronmchmf
sn 2,C lncdkr ]u]hk]akd- Hrrtdr qdk]sdc sn sq]mrenql]shnm ne sgd g]oshb ro]bd ]mc
rb]khmf vhkk ad chrbtrrdc hm rdbshnm 3-

Hm nqcdq sn qdmcdq sgd naidbs hm sgd g]oshb cnl]hm+ vd mddc sn ffmc sgd
bnkkhrhnm ne GHO vhsg sgd antmchmf rtqe]bd ]mc gdmbd sgd odmdsq]shnm cdosg ne
GHO hmsn sgd rtqe]bd- Sgd oqnonrdc ]kfnqhsgl sqhdr sn sq]mrk]sd sgd oqnwx nudq
sgd naidbs rtqe]bd hm rgnqs rsdor ctqhmf sgd g]oshb hmsdq]bshnm rtbg sg]s d]bg
shld hs ffmcr sgd lnrs rths]akd oqnwx onrhshnm vghbg vntkc oqnuhcd sgd lhmhltl
chrs]mbd adsvddm GHO ]mc oqnwx ]mc rhltks]mdntrkx ]ookhdr sgd qd]bshnm enqbd
mnql]k sn sgd rtqe]bd ]s sgd onhms ne bnms]bs-

Ehf- 2’]( hkktrsq]sdr sgd oqnwx lnudldms ctqhmf bnkkhrhnm vhsg ]m ]qahsq]qx
naidbs qdoqdrdmsdc ax ] Lnmfd rtqe]bd- Sgd Lnmfd rtqe]bd bnqqdronmchmf sn ] 2,
C naidbs hr rgnvm ]r ] btqud hm 0�>- GHO hr rgnvm vhsg ] xdkknv bhqbkd odmdsq]sdc
hmrhcd sgd naidbs ]mc sgd oqnwx hr ]krn rgnvm vhsg ] xdkknv cns bnmrsq]hmdc sn
sgd rtqe]bd- Sgd udbsnq uk qdoqdrdmsr sgd mnql]k ]s sgd hmhsh]k oqnwx onrhshnm
vhsg m ; �S

��S� qdoqdrdmshmf sgd tmhs mnql]k ]mc uf hr sgd udbsnq eqnl oqnwx sn

sgd GHO ]mc hr fhudm ax uf ; Vf�Vn+ vgdqd Vf ]mc Vn qdoqdrdms sgd onrhshnm
udbsnqr ne GHO ]mc oqnwx+ qdrodbshudkx- Sgd s]mfdmsh]k udbsnq hm sgd ok]md ne uk
]mc uf hr du]kt]sdc vghbg oqnuhcdr ] e]rs ]ooqnwhl]shnm ne sgd chqdbshnm enq sgd
oqnwx sn lnud rn sg]s sgd chrs]mbd adsvddm oqnwx ]mc GHO b]m ad lhmhlhydc-
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Dhfff 1ff ’]( Hkktrsq]shnm ne s]mfdms udbsnq du]kt]shnm trhmf sgd btqqdms oqnwx ]mc
GHO onrhshnmr- ’a( Hkktrsq]shnm ne rtqe]bd ]ooqnwhl]shnm eqnl cdosg u]ktdr-

Vgdm sgd oqnwx hr lnudc bnmshmtntrkx ]knmf sgd s]mfdmsh]k chqdbshnm nm sgd
btqud+ oqnwx vhkk ffm]kkx bnld sn qdrs ]s ] onhms vgdqd sgd ]mfkd adsvddm uk ]mc
uf hr 07. cdfqddr- Sgd s]mfdms udbsnq us b]m ad bnlotsdc eqnl m ]mc uf trhmf
dpt]shnm 0-

us ; uf � ’ukσuf(mσ ’0(

Vd trd sgd enkknvhmf oqnwx toc]sd dpt]shnm sn sq]mrk]sd sgd oqnwx ]knmf sgd
s]mfdms ok]md-

V�h)+(
n ; V�h(

n ) µuhs σ ’1(

Sgd o]q]ldsdq µ , 0 ]mc hr ]qahsq]qhkx bgnrdm- @r sgd u]ktd ne µ hmbqd]rdr+ sgd
oqnwx pthbjkx bnmudqfdr+ ats hs cndr mns lnud bknrd sn sgd rtqe]bd ctqhmf sgd
bnmudqfdmbd- Nm sgd nsgdq g]mc he µ hr udqx rl]kk+ sgd oqnwx onhms lnudr bknrd
sn sgd naidbs rtqe]bd+ ats mddcr ] khsskd lnqd shld sn bnmudqfd- @r ] l]ssdq
ne e]bs+ sgd u]ktd ne µ qdk]sdr sn sgd eqhbshnm]k enqbd nm sgd rtqe]bd ]mc rgntkc
cdodmc nm sgd l]sdqh]k oqnodqsx ]r dwok]hmdc hm rdbshnm 2-1- @ rl]kk u]ktd ne
µ rhfmhffdr k]qfdq rtqe]bd eqhbshnm- Gdmbd sgd oqnonrdc ldsgnc oqnuhcdr ]m d]rx
v]x ne hmbktchmf cxm]lhb eqhbshnm ctqhmf qdmcdqhmf-

Nmbd sgd oqnwx lnudr hm sgd chqdbshnm ne s]mfdmsh]k udbsnq+ hs l]x cduh,
]sd eqnl sgd sgd antmc]qx ne sgd naidbs- Sghr cduh]shnm ne sgd oqnwx eqnl sgd
antmc]qx hr ]unhcdc ax oqnidbshmf sgd oqnwx ]knmf m nmsn sgd rtqe]bd adenqd
toc]shmf hsr onrhshnm ]knmf sgd s]mfdmsh]k chqdbshnm- Sgd oqnwx onrhshnm toc]sd
hr odqenqldc vhsghm 0 lr ne shld+ rn sg]s sgd trdq”r hmsdq]bshnm vhsg sgd naidbs
sgqntfg sgd g]oshb cduhbd hr tmghmcdqdc ]mc hr b]qqhdc nts ]s 0 jGy- Rhmbd sgd
toc]sdc oqnwx knb]shnm mddc mns ad nm sgd bgnrdm k]sshbd enq cdosg qdoqdrdms],
shnm+ sgd rtqe]bd mddcr sn ad knb]kkx hmsdqonk]sdc- Hm b]rd ne 1 �> cdosg c]s]+
vd oqnidbs sgd oqnwx nmsn sgd W,X ok]md ]mc sgd bnqqdronmchmf cdosg u]ktd hr
nas]hmdc ax hmsdqonk]shmf sgd mdhfgantqgnnc cdosg u]ktdr sn enql ] bnmshmtntr
etmbshnm y ; e’w. x( ]r hkktrsq]sdc hm Ehf- 2’a( enq ] 0 � > etmbshnm y ; e’w(-
Rhmbd sgd ]u]hk]akd onhmsr ]qd r]lokdc pthsd cdmrdkx+ ahkhmd]q hmsdqonk]shnm hr rte,
ffbhdms sn ffmc sgd antmchmf rtqe]bd ]r rgnvm hm Ehf- 2’a(- Hm nqcdq sn bgdbj sgd
bnkkhrhnm ne GHO vhsg sgd rtqe]bd+ vd bnlo]qd yn vhsg sgd cdosg ]s sgd oqnidbsdc
onhms y ; e’w. x( enq ] fhudm oqnwx onrhshnm ’wn. yn(- He e’wn( < yn+ sgd oqnwx
g]r sntbgdc sgd rtqe]bd+ nsgdqvhrd hs hr eqdd sn lnud snv]qcr sgd GHO-
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Dhfff 2ff Dmudknod rtasq]bshnm eqnl ] sdwstqdc rtqe]bd-

2ff0 Odanudpx ne rtpeXad sdwstpd

@mx qd]k nq uhqst]k rtqe]bd b]m ad qdoqdrdmsdc ]r ] rtl ne ] fdmdq]k rg]od nq
dmudknod ne sgd rtqe]bd ]mc sgd lhmtsd rtqe]bd u]qh]shnmr b]kkdc sdwstqd- Sgd
k]ssdq oqnuhcdr ] qd]khrshb eddk sn ]m nsgdqvhrd rkhoodqx dmudknod- Gdmbd sgd sdw,
stqd bnlonmdms ne sgd rtqe]bd b]m ad dwsq]bsdc ax rtasq]bshmf sgd dmudknod ’knv
eqdptdmbx bnlonmdms( eqnl sgd rtqe]bd ]r hkktrsq]sdc hm Ehf- 2- Sgd ffftqd rgnvr
gnv ] sdwstqdc Lnmfd rtqe]bd b]m ad qdoqdrdmsdc ]r ] bnlahm]shnm ne ] l]bqn
oqnffkd ’fdmdq]k fdnldsqx nq rg]od( ]mc lhbqn oqnffkd ’sdwstqd(- Hm sghr vnqj+ ]
ahk]sdq]k ffksdq hr trdc enq sgd otqonrd ne dmudknod rtasq]bshnm- Ahk]sdq]k ffksdq,
hmf Z1.“ oqnuhcdr rhlokd ]mc mnm,hsdq]shud dcfd,oqdrdquhmf c]s] rlnnsghmf- Sgd
ahk]sdq]k ffksdq s]jdr ] vdhfgsdc rtl ne sgd cdosg l]o ]s ] knb]k mdhfgantqgnnc
]s sgd k]sshbd: sgd vdhfgsr cdodmc nm ansg sgd ro]sh]k chrs]mbd ]mc rhlhk]qhsx hm
cdosg u]ktdr- Hm sghr v]x+ dcfdr ]qd oqdrdqudc vdkk vghkd [mnhrdffi hr ]udq]fdc nts-
Sgd ahk]sdq]k ffksdqdc ntsots eS’w. x( ne sgd cdosg c]s] e’w. x( hr nas]hmdc eqnl
ohwdkr ’zw. zx( hm sgd mdhfgantqgnnc ]r rgnvm hm sgd enkknvhmf dpt]shnm-

Dhfff 3ff Hkktrsq]shnm ne sdwstqd qdsqhdu]k eqnl cdosg c]s] trhmf ] ahk]sdq]k ffksdq9’](
Cdosg hl]fd bnqqdronmchmf sn 2,C lncdk ne Atccg] ’a( Dwsq]bsdc sdwstqd cd,
s]hkr ’C]s] Bntqsdrx9 ttt�.pbeha.rdoi.mds�bnl(-
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eS’w. x( ;
0

R ’w. x(

�

tt

�

tx

D�R ’w� zw. x � zx(D��’e’w. x(� e’zw. zx((e’zw. zx( ’2(

vgdqd D’w. x( hr ] F]trrh]m jdqmdk ]mc ρσ ]mc ρR qdoqdrdms sgd roqd]c hm ]l,
okhstcd u]ktdr ]mc ro]sh]k chrs]mbdr+ qdrodbshudkx- Sgd sdql R ’w. x( hr ] mnq,
l]khy]shnm e]bsnq- @ksgntfg sghr hr ] mnm,khmd]q ffksdq+ bnlots]shnm]kkx dfibhdms
]kfnqhsglr dwhrs sn nas]hm sgd ffksdqdc ntsots Z1.“- Sgd ahk]sdq]k ffksdqdc ntsots
eS’w. x( ne sgd 2,C naidbs hr rtasq]bsdc eqnl sgd cdosg c]s] e’w. x( rn ]r sn
nas]hm sgd sdwstqd bnlonmdms ]knmd- Gdmbd

f’w. x( ; e’w. x(� eS’w. x(σ ’3(

Ehf- 2-0’]( rgnvr sgd cdosg hl]fd ne ] 2,C lncdk ]mc Ehf- 2-0’a( rgnvr sgd
dwsq]bsdc sdwstqd eqnl sgd cdosg hl]fd trhmf ] ahk]sdq]k ffksdq- @r dwok]hmdc
d]qkhdq+ ahk]sdq]k ffksdq oqnuhcdr dcfd,oqdrdquhmf rlnnsghmf ]mc gdmbd hsr ntsots
hr sgd rlnnsgdc cdosg c]s] vhsgnts sdwstqd cds]hkr-

2ff1 FmanponpXshnm ne rtpeXad ephashnm

Dhfff 4ff Hkktrsq]shnm ne b]kbtk]shnm ne sgd qdrtks]ms udbsnq enq sgd oqnwx lnudldms
vghkd hmbnqonq]shmf rtqe]bd eqhbshnm-

G]oshb qdmcdqhmf sdbgmhptdr sg]s cn mns bnmrhcdq sgd rtqe]bd eqhbshnm hmctbd
sgd eddkhmf ne ] udqx rlnnsg ]mc rkhoodqx rtqe]bd vghbg hr mns sgd b]rd hm oq]bshbd-
@cchmf eqhbshnm ]knmf vhsg sgd sdwstqd cds]hkr sn sgd lncdk oqnuhcdr ] lnqd
qd]khrshb eddkhmf ne sgd rtqe]bd- Kds e ad sgd qd]bshnm enqbd nm sgd g]oshb cduhbd
]r rgnvm hm Ehf- 4- Sgd bnlonmdms ne sgd ]ookhdc enqbd mnql]k sn sgd rtqe]bd
ek hr fhudm ax ≥e ≥ bnr�- Rhlhk]qkx sgd s]mfdmsh]k enqbd nm sgd rtqe]bd hr ≥e ≥ rhm�-
Sgd l]fmhstcd ne sgd qds]qchmf enqbd nm sgd oqnwx hr oqnonqshnm]k sn sgd mnql]k
enqbd ek- He βr cdmnsdr sgd rs]shb eqhbshnm bndfibhdms+ oqnwx hr hm rs]shb bnms]bs
vhsg sgd rtqe]bd ]r knmf ]r ≥es≥ , βr≥ek≥- Ctqhmf g]oshb hmsdq]bshnm+ cxm]lhb
eqhbshnm dwdqsr ] qds]qchmf enqbd nm sgd oqnwx vghkd lnuhmf nm sgd rtqe]bd ne sgd
naidbs- βb vghbg cdmnsdr sgd bndfibhdms ne cxm]lhb eqhbshnm hr l]cd oqnonqshnm]k
sn sgd qdrtks]ms btqu]stqd ne sdwstqd bnlonmdms ]s d]bg onhms ne sgd qdmcdqdc
rtqe]bd rhmbd eqhbshnm cdodmcr nm sgd rtqe]bd oqnodqsx ne sgd l]sdqh]k- Rhmbd sgd
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btqu]stqd dmbncdr sgd tmdudmmdrr ne ] rtqe]bd udqx vdkk+ vd trd βb oqnonqshnm]k
sn sgd btqu]stqd- Mnv+ sgd l]fmhstcd ne sgd qds]qchmf enqbd hr fhudm ax βb≥ek≥
]mc hr hm ] chqdbshnm noonrhsd sn es- Sgd btqu]stqd hr bnlotsdc ]r sgd qdrtks]ms
ne ld]m ]mc F]trrh]m btqu]stqdr vgnrd l]fmhstcdr ]qd fhudm ax sgd enkknvhmf
dpt]shnmr- Sgd ogxrhb]k rhfmhffb]mbd ne ld]m btqu]stqd’G( hr sgd ffqrs u]qh]shnm
ne sgd rtqe]bd ]qd] ]mc F]trrh]m btqu]stqd’H( qdoqdrdmsr sgd knb]k bnmudwhsx-
Gdmbd sgd trd ne qdrtks]ms btqu]stqd ]r ] qdoqdrdms]shud ne βb b]m ad itrshffdc ]r
hs qdoqdrdmsr sgd ]lntms ne [admchmfffi ]s d]bg onhms nm sgd rtqe]bd Z12“-

G ;
ftt’0 ) f1

x( ) fxx’0 ) f1
t(� 1ftxftfx

1’0 ) f1
t ) f1

x(
2
�

’4(

H ;
fttfxx � f1

tx

’0 ) f1
t ) f1

x(
1

’5(

vgdqd sgd o]q]ldsdqr ft+ fx ]qd ffqrs o]qsh]k cdqhu]shudr ne sgd sdwstqd bnl,
onmdms f’w. x( ne sgd rtqe]bd t�p�s w ]mc x ]whr- Rhlhk]qkx ftt+ fxx ]qd rdbnmc
o]qsh]k cdqhu]shudr ne f’w. x( t�p�s w ]mc x- Sgd cxm]lhb eqhbshnm bndfibhdms βb
hr bnlotsdc ]r enkknvr9

βb ;
0

N
|
G1 )H1

’6(

vgdqd N hr sgd q]chtr ne sgd k]qfdrs hmrbqha]akd rogdqd vhsghm sgd g]oshb vnqj
ro]bd- Rhmbd N hr ltbg k]qfdq sg]m sgd q]chtr ne btqu]stqd hm sgd lhbqn sdwstqd+
trt]kkx βb , 0- Sgd qdrtks]ms enqbd ep nm sgd oqnwx hr fhudm ax es � βbek-

ep ; es’0� βb bns�( he ≥es≥ × βr≥ek≥
; . ksfWothrW ’7(

Dpt]shnm 7 oqnuhcdr ] chqdbs cdrbqhoshnm ne sgd eqhbshnm]k enqbd- Enq oqnwx
a]rdc g]oshb qdmcdqhmf+ rtbg ]m dpt]shnm b]m d]rhkx ad hmbnqonq]sdc vghkd cdffm,
hmf sgd oqnwx lnudldms- Bnlo]qhmf dpt]shnmr ’7( vhsg ’1(+ vd nardqud sg]s
ep hr oqnonqshnm]k sn us - Gdmbd sgd o]q]ldsdq µ vhsg eqhbshnm hr fhudm ax
µd ; µ’0� βb bns�(- Sgdm sgd oqnwx toc]sd dpt]shnm hr fhudm ax9

V�h)+(
n ; V�h(

n ) µ’0�βb bns�h(u�h(
s ’8(

vgdqd i cdmnsdr sgd hsdq]shnm mtladq-

3 LtjshlncUj Pdmcdphmf

G]oshb qdmcdqhmf hmunkudr fdmdq]shmf enqbd eddca]bj hm nqcdq sn oqnuhcd sgd rdm,
r]shnm ne sntbg sn sgd trdqr- @mx g]oshb qdmcdqhmf ]kfnqhsgl vntkc hmbktcd sgd
enkknvhmf svn rsdor9

0- cdsdbshnm ne bnkkhrhnm ne sgd GHO vhsg sgd naidbs-
1- bnlots]shnm ne enqbd eddca]bj he ] bnkkhrhnm hr cdsdbsdc-
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He yn , e’wn. xn( hm Ehf- 2’a( sgdm sgd oqnwx g]r sntbgdc sgd naidbs ]mc ]
enqbd mddcr sn ad edc a]bj sn sgd trdq sgqntfg sgd g]oshb cduhbd- Rtardptdmskx ]r
dwok]hmdc hm rdbshnm 1+ sgd qd]bshnm enqbd hr bnlotsdc ]r D ; �iw vgdqd i hr sgd
Gnnjd”r bnmrs]ms+ ]mc w hr sgd btqqdms odmdsq]shnm cdosg fhudm ax w ; Vf�Vn+
vgdqd Vf hr sgd GHO onrhshnm ]mc Vn hr sgd oqnwx onrhshnm-

Enq ] bnlahmdc g]osn,uhrt]k qdmcdqhmf+ sgd 2,C naidbs rtqe]bd hr chrok]xdc ]r
] rhlokd pt]c ldrg enqldc nts ne sgd cdosg u]ktdr hm NodmFK- Vd g]ud nosdc
enq sgd ldrg,a]rdc fq]oghb]k chrok]x hm nqcdq sn fhud ] adssdq odqbdoshnm sn sgd
uhdvdq rhmbd trhmf onhms bkntc c]s] enq fq]oghb chrok]x vntkc qdrtks hm f]or hm
sgd uhrt]kkx qdmcdqdc hl]fd- Vd g]ud trdc sgd rsdqdnrbnohb chrok]x sdbgmhptd enq
bqd]shmf sgd d�dbs ne cdosg hm sgd hl]fd ax oqdrdmshmf svn n�rds hl]fdr nm sgd
rbqddm bnqqdronmchmf sn svn ch�dqdms onhmsr ne oqnidbshnm- Sghr oqnuhcdr ] 2,C
odqbdoshnm sn sgd trdq- @m]fkxoghb fk]rrdr b]m ad trdc sn uhdv rtbg chrok]xr-

3ff0 Odmcdphmf Xs Ah�dpdms RaXkdr Xmc IphdmsXshnmr

ffiZ( ffia(

ffib(

Dhfff 5ff Hkktrsq]shnm ne trdq cdffmdc rdkdbshnm ne nqhdms]shnm ’adenqd cdosg rb]m(9
2,C lncdk ne Atccg] ’]( adenqd qns]shnm ’a( ]esdq qns]shnm- ’b( Hkktrsq]shnm ne
trdq cdffmdc rdkdbshnm ne kdudk ne cds]hkr ’]s qtm,shld( enq ]mnsgdq lncdk’C]s]
Bntqsdrx9ttt�.pbeha.rdoi.mds�bnl(-

Hm oq]bshbd+ 2,C naidbsr bnld ]s u]qhntr ogxrhb]k rb]kdr ]mc nqhdms]shnmr- Hm
] uhqst]k dmuhqnmldms+ nmd rgntkc ad ]akd sn dwodqhdmbd naidbsr ne ]kk rhydr ]s
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ch�dqdms rb]kdr sn fds ] rdmrd ne nudq]kk rsqtbstqd sn ffmdq cds]hkr eqnl sgd r]ld
c]s] rds- Gdmbd+ vd g]ud hlokdldmsdc ]c]oshud rb]khmf hm ansg fq]oghb]k ]mc
g]oshb cnl]hmr- Hm nqcdq sn rb]kd sgd rtqe]bd vd qdrhyd cdosg c]s] ne qdrnktshnm
K − K cdodmchmf nm sgd kdudk trdq rdkdbsr+ vhsg K − K ]r sgd ffmdrs kdudk- He
vd kn]c sgd kdudk K − K hmsn sgd g]oshb ro]bd sgd etkk naidbs b]m ad qdmcdqdc
uhrt]kkx ]r vdkk ]r g]oshb]kkx- Trdqr b]m rdkdbs sgd kdudk ]r vdkk ]r sgd qdfhnm ne
hmsdqdrs ]s qtm shld dhsgdq trhmf atssnmr hm sgd g]oshb cduhbd nq trhmf jdxan]qc
etmbshnmr- @cchshnm]kkx+ vd g]ud cdudknodc ] fq]oghb]k trdq hmsdqe]bd enq d]rx
]bdrrhahkhsx- Ehf- 5 hkktrsq]sdr sgd rdkdbshnm ne rb]kd ]mc nqhdms]shnm ax sgd trdq-
Ehf- 5’a( rgnvr sgd qns]sdc udqrhnm ne Ehf- 5’](- Ehf- 5’b( hkktrsq]sdr gnv trdq
b]m rdkdbs ch�dqdms kdudkr ne cds]hkr ]mc sgd bnqqdronmchmf sdwstq]k bnlonmdms
hr rgnvm-

Sgd trdq b]m rdkdbs sgd cdrhqdc nqhdms]shnm adenqd sgd cdosg rb]m trhmf dhsgdq
sgd lntrd bnmsqnkr nq trhmf sgd fq]oghb]k trdq hmsdqe]bd- Etqsgdq+ cdodmchmf
nm sgd rb]kd rdkdbsdc ax sgd trdq+ sgd bnqqdronmchmf cdosg c]s] hr cxm]lhb]kkx
kn]cdc hmsn sgd ]bshud g]oshb ro]bd ]mc ]m ]ooqnoqh]sd g]oshb enqbd hr qdmcdqdc-
@r nmkx ] khlhsdc rtards ne c]s] hr kn]cdc+ sgd qdmcdqhmf hr udqx e]rs- Hm fdmdq]k+
]s ghfgdq kdudkr ne qdrnktshnm+ sgd trdq rgntkc ad ]akd sn uhdv ffmdq cds]hkr- Sgd
g]oshb enqbd ]krn u]qhdr ]bbnqchmfkx- Gdmbd hm nqcdq sn hmbnqonq]sd qd]khrshb g]oshb
]mc fq]oghb odqbdoshnm+ vd mddc sn ]ooqnoqh]sdkx rb]kd sgd cdosg u]ktdr ]s d]bg
kdudk ne cdosg l]o- Etqsgdq+ sqxhmf sn l]o ] k]qfd ogxrhb]k chldmrhnm nudq ] rl]kk
g]oshb vnqj ro]bd ’sxohb]kkx ]ants 3 hmbg btad ne ]bshud ro]bd( kd]cr sn ] kns ne
tmv]msdc uhaq]shnmr ’rnldsghmf rhlhk]q hm bnmbdos sn ]kh]rhmf( ctqhmf qdmcdqhmf-
Gdmbd sgd cdosg u]ktdr mddc sn ad rlnnsgdc adenqd adhmf cnvm,r]lokdc ]mc
l]oodc hmsn sgd g]oshb vnqj ro]bd- Ltksh,rb]kd c]s] fdmdq]shnm enq oqnbtqhmf
ch�dqdms kdudkr ne cds]hkr hr odqenqldc a]rdc nm Z3“-

3ff1 9tchn Odmcdphmf

Dhfff 6ff ’]( Eqnms uhdv ne Uhssg]k] sdlokd+ G]loh’bntqsdrx9 Z02“(- ’a( Okns ne ]m
]tchn ffkd qdbnqcdc eqnl sgd ltrhb]k ohkk]q- ’bntqsdrx9 Z02“(-

Rntmcr ]qd hmbnqonq]sdc hm sgd qdmcdqhmf eq]ldvnqj ax ok]xhmf ]ooqnoqh]sd
]tchn ffkdr a]rdc nm sgd onrhshnm ne g]oshb oqnad hmrhcd sgd uhqst]k dmuhqnmldms-
@ cdlnmrsq]shnm ne sghr sdbgmhptd hr fhudm hm sgd ]ss]bgdc uhcdn trhmf sgd 2,
C lncdk ne ltrhb]k ohkk]qr ]s Uhssg]k] sdlokd+ G]loh vghbg hr ]m d]qkx 03h2
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bdmstqx vnqkc gdqhs]fd rhsd- Sgd ohkk]qr hm sghr sdlokd g]ud ltrhb]k bnktlmr
vghbg oqnctbdr chrshmbs rntmcr vgdm rsqtbj- Sgd sdlokd bnmrhrsr ne 45 ohkk]qr
vghbg ]qd lnmnkhsghb rbtkostqdr d]bg g]uhmf fq]mhsd rsnmd bnktlmr ne gdhfgs 0.
edds ]r rgnvm hm Ehf- 3-1’](- D]bg l]inq ohkk]q hr rtqqntmcdc ax 6 lhmnq ohkk]qr
sg]s b]m qdudqadq]sd ]s 6 oqhl]qx mnsdr ne Hmch]m bk]rrhb]k ltrhb- Vd g]ud trdc
sgd qdbnqcdc ]tchn ffkdr ne sgdrd ohkk]qr ’c]s] bntqsdrx9 ttt�c.hhbs�bnl( hm ntq
vnqj- @ r]lokd ]tchn ffkd hr rgnvm hm Ehf- 3-1’a(- @ rhmfkd v]udkdmfsg ne sgd
rntmc ffkd v]r dwsq]bsdc eqnl sgd ]anud ]tchn ffkd ]mc v]r ok]xdc a]bj vgdmdudq
sgd g]oshb oqnad sntbgdc sgd uhqst]k ohkk]q- Ctqhmf ]tchn qdmcdqhmf+ nmd bntkc
rxmsgdrhyd u]qhntr sxodr ne rntmcr rxmsgdshb]kkx- Gnvdudq+ vd oqnuhcd sgd qd]k
c]s] eqnl sgd ]bst]k gdqhs]fd rhsd sn oqnuhcd ] qd]k eddk ne sgd ltrhb]k ohkk]qr-
Ctqhmf g]oshb qdmcdqhmf vgdmdudq ] bnkkhrhnm s]jdr ok]bd enq sgd ffqrs shld vhsg
] rodbhffb ohkk]q+ sgd bnqqdronmchmf mnsd hr ok]xdc+ sgd unktld ne vghbg hr l]cd
oqnonqshnm]k sn sgd qdmcdqdc enqbd-

4 Pdrtjsr

Sgd oqnonrdc ldsgnc v]r hlokdldmsdc hm uhrt]k B)) hm ] Vhmcnvr WO ok]s,
enql vhsg ]m Hmsdk h4 BOT = 1-55 FGY vhsg 1 FA P@L- Enq nas]hmhmf sdwstqd
cds]hkr+ sgd cdosg c]s] nas]hmdc eqnl NodmFK cdosgat�dq hr edc sn ] ahk]sdq]k
ffksdq trhmf NodmBU hmathks etmbshnmr ]mc sgd ntsots eqnl sgd ffksdq hr rtasq]bsdc
eqnl sgd nqhfhm]k cdosg hl]fd- Vd g]ud dwodqhldmsdc vhsg u]qhntr lncdkr ne
2,C naidbsr ]mc ] edv ne sgdl ]qd chrok]xdc adknv- Ehf- 7 rgnvr sgd lncdk ne
F]mdrg+ uhrt]kkx qdmcdqdc hm NodmFK- Enq g]oshb qdmcdqhmf vd trd G@OH khaq]qx-
Sgd aktd a]kk qdoqdrdmsr sgd onrhshnm ne sgd oqnwx bnmrsq]hmdc sn khd nm sgd rtq,
e]bd- Sgd chrbqdsd onrhshnm hm sgd lncdk hr chrok]xdc hm ] ffwdc 1..− 1.. g]oshb
ro]bd- Sgd rhyd ]mc ro]sh]k qdrnktshnm ne sgd lncdk cdodmc nm svn e]bsnqr9 sgd
]bshud ro]bd ne sgd g]oshb cduhbd trdc sn qdmcdq sgd lncdk+ ]mc sgd qdrnktshnm ]s
vghbg sgd lncdk rgntkc ad chrok]xdc- Vd trd ] 2,CNE g]oshb cduhbd+ MNUHMS
E@KBNM vhsg ] 3 hmbg btad ne ]bshud ro]bd- Vghkd hmsdq]bshmf vhsg sgd naidbs
g]oshb]kkx+ sgd ]udq]fd oqnwx toc]sd shld v]r entmc sn ad .-..45 lr vghbg hr
ltbg e]rsdq sg]m sgd qdpthqdc toodq antmc ne 0 lr+ ]mc gdmbd sgd trdq g]r
] udqx rlnnsg g]oshb dwodqhdmbd- Sgd ]udq]fd shld qdpthqdc enq cxm]lhb c]s]
fdmdq]shnm ]mc kn]chmf hs hmsn sgd g]oshb ro]bd cdodmcr nm sgd qdrnktshnm ne hm,
ots cdosg c]s] ]mc hs v]r nardqudc sn ad ]qntmc .-4 r ]mc .-.1 r+ qdrodbshudkx+
enq cdosg c]s] vhsg ] qdrnktshnm ne 7.. − 7..- Vd ]krn b]qqx nts sgd qdmcdqhmf
]s ffmdq kdudkr ne cds]hkr ax rtbbdrrhudkx ynnlhmf hmsn sgd naidbs- Hm ]anud b]rdr+
d]bg ffftqd bnmrhrsr ne svn o]qsr vgdqd sgd kdes o]qs hr sgd qdedqdmbd enq sgd trdqr
sn rdkdbs sgd o]qs ne sgd naidbs sgdx vhrg sn dwoknqd g]oshb]kkx ]r rgnvm hm Ehf- 5
]mc Ehf- 7- Sgd qhfgs o]qs ne sgd ffftqd bnqqdronmcr sn sgd rdkdbsdc qdfhnm ]s
sgd ]ooqnoqh]sd qdrnktshnm enq g]oshb qdmcdqhmf- Ehf- 7’a( rgnvr sgd rb]kdc to
udqrhnm ne Ehf- 7’](- Hs hr pthsd bkd]q eqnl Ehf- 7’b( sg]s sgd trdqr ]qd ]akd sn
eddk dudm lhmtsd cds]hkr ne sgd rbtkostqd ]mc g]ud uhrt]k odqbdoshnm ne bknrdmdrr
hm cdosg- Gdmbd sgdx b]m g]ud ] lnqd qd]khrshb dwodqhdmbd- Etqsgdqlnqd+ sgd
]tchn,ok]xa]bj ed]stqd vhsg qdrodbs sn sgd ltrhb]k ohkk]qr ]tfldmsdc sgd trdq



01 O- J- ?mhxZsg) J- F- Rqddmh) O- JtlZqh) R- BgZtcgtqh

ffiZ( ffia(

ffib(

Dhfff 7ff 2,C lncdk ne ] rs]std vhsg sdwstqd9 ]s ’]( knvdrs kdudk ne cds]hkr
’a( ]s cntakd sgd qdrnktshnm ]mc ’b( ]s sgd ffmdrs qdrnktshnm- ’C]s] Bntqsdrx9
ttt�.pbeha.rdoi.mds�bnl(-

dwodqhdmbd- Gnvdudq+ vd nardqud sg]s sgdqd hr ] rl]kk shld k]f adsvddm sgd g]o,
shb ]mc ]tchn qdmcdqhmf ctd sn c]s] ]bbdrr shld sn nodm sgd rsnqdc ]tchn ffkdr-
Enq ] rl]kk mtladq ne ltrhb]k mnsdr+ sgdrd ]tchn bkhor b]m ad rsnqdc hm P@L sn
bhqbtludms sghr oqnakdl-

4ff0 SXkhcXshnm ne opnonrdc ldsgnc

U]khc]shnm ne qdrtks hr mns pthsd d]rx ctqhmf g]oshb qdmcdqhmf- @tsgnqr hm Z07“
oqnonrd ] u]khc]shnm sdbgmhptd trhmf ] rs]mc]qc 2,C rogdqd lncdk- Ats+ rhmbd
qdmcdqhmf ne eqhbshnm hm ntq vnqj hmunkudr bnlots]shnm ne qdrtks]ms btqu]stqd+
sgd trd ne ] rogdqhb]k lncdk ’g]uhmf ] ffwdc btqu]stqd( hr mns itrshffdc- Vd
cdlnmrsq]sd ] u]khc]shnm sdbgmhptd trhmf ] jmnvm rhmtrnhc]k rtqe]bd- Ehf- 8
rgnvr sgd y,bnlonmdms ne oqnwx ]r ] etmbshnm ne shld vghkd g]oshb]kkx hmsdq]bshmf
vhsg sgd cdosg c]s]- Sgd fqddm khmd ]mc sgd aktd khmd hm sgd ffftqd rgnv sgd y,
bnlonmdms ne sgd oqnwx onhms vhsg ]mc vhsgnts sdwstqd ]mc eqhbshnm+ qdrodbshudkx-
Vd nardqud sg]s sgd oqnwx onrhshnm bnmudqfdr+ ats vhsg ] shld,k]f hm sgd enqldq
b]rd+ ]r dwodbsdc ctd sn rtqe]bd d�dbsr ne sdwstqd ]mc eqhbshnm- Sgd rg]odr ne
ansg sgd btqudr ]qd pthsd rhlhk]q dwbdos enq sgd shld k]f- Ehf- 0.’]( rgnvr sgd
qd]bshnm enqbd udqrtr shld ctqhmf g]oshb hmsdq]bshnm vhsg ] jmnvm rhmtrnhc]k
rtqe]bd vhsgnts hmbnqonq]shmf sgd rtqe]bd d�dbsr- Hm eqdd ro]bd sgd GHO ]mc oqnwx
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Dhfff 8ff Okns ne y,onrhshnm ne oqnwx ]r ] etmbshnm ne shld sn hkktrsq]sd sgd d�dbs
ne rtqe]bd eqhbshnm-

ffiZ(

ffia(

Dhfff 0.ff Enqbd,ur,shld fq]og enq ] o]qshbtk]q hmsdq]bshnm vhsg sgd cdosg c]s] ’](
vhsgnts rtqe]bd d�dbsr ]mc ’a( vhsg rtqe]bd d�dbsr-

onrhshnmr ]qd ]klnrs sgd r]ld ]mc gdmbd sgd qd]bshnm enqbd nm sgd g]oshb cduhbd
hr ydqn enq hmhsh]k edv rdbnmcr ]r hkktrsq]sdc hm ffftqd- @r sgd GHO odmdsq]sdr
sgd naidbs+ sgd oqnwx rs]xr nm sgd rtqe]bd ]bbnqchmf sn sgd hsdq]shnm ldsgnc
chrbtrrdc hm rdbshnm 2- Sgd oqnwx onhms lnudr bnmshmtntrkx ctqhmf hmsdq]bshnm+
vgdmdudq sgdqd hr ] bg]mfd hm GHO onrhshnm ]mc ]ooqnoqh]sd qd]bshnm enqbd hr edc
a]bj sn sgd g]oshb cduhbd- Sgd enqbd,shld fq]og hm Ehf- 0.’a( hkktrsq]sdr gnv
sgd mds qd]bshnm enqbd edc a]bj sn sgd g]oshb cduhbd hr d�dbshudkx cdk]xdc ax
bnmrsq]hmhmf sgd oqnwx lnudldms vghbg fhudr sgd odqbdoshnm ne eqhbshnm sn sgd
trdq-

Hm Ehf- 00+ vd rgnv sgd ]bst]k rds to ne ntq qdmcdqhmf eq]ldvnqj- @ trdq
vd]qhmf sgd ]m]fkxoghb fk]rrdr v]sbgdr sgd rsdqdnrbnohb uhrt]k qdmcdqhmf ne ]m
naidbs ]mc ]s sgd r]ld shld g]oshb]kkx hmsdq]bsr vhsg sgd naidbs sgqntfg sgd
E]kbnm cduhbd- Sghr oqnuhcdr ]m dwbdkkdms g]osn,uhrt]k hlldqrhnm ne sgd rtaidbs
hmsn sgd uhqst]k naidbs- Gnvdudq+ enq sgd uhrt]kkx hlo]hqdc trdqr+ sgd rdkdbshnm
ne rb]kd ]mc sgd knb]shnm enq qdmcdqhmf b]mmns ad a]rdc nm sgd rl]kk m]uhf]shnm
vhmcnv nm sgd rbqddm- Enq rtbg rtaidbsr+ vd trd sgd atssnmr ]u]hk]akd nm sgd
g]oshb cduhbd enq sgd trdq sn dwoknqd sgd naidbs ]s ch�dqdms rb]kdr ]mc knb]shnmr-
Vd ]krn bnmctbsdc ] trdq rtqudx nm sgd oqnonrdc uhqst]k rds,to hm nqcdq sn
tmcdqrs]mc gnv qd]khrshb]kkx sgd trdqr b]m odqbdhud sgd rg]od ]mc rtqe]bd oqno,
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Dhfff 00ff Hkktrsq]shnm ne g]osn,uhrt]k hlldqrhnm ne ] rtaidbs enq ] 2,C naidbs-
Nm sgd kdes+ sgd trdq vd]qhmf ]m]fkxoghb fk]rrdr hr gnkchmf sgd E@KBNM g]oshb
cduhbd vghkd hmsdq]bshmf vhsg sgd uhqst]k 2,C naidbs chrok]xdc nm sgd rbqddm-

dqshdr ne sgd uhqst]k lncdkr- @kk rtaidbsr vdqd l]cd sn rhs ]s ] cdrj vhsg sgd
uhqst]k dmuhqnmldms chrok]xdc hm eqnms ne sgdl- Sgdm sgdx vdqd ]rjdc sn dwoknqd
sgd uhqst]k rxrsdl ax fq]rohmf sgd g]oshb cduhbd- @esdq ]m dwoknq]shnm shld ne 0
lhmtsd+ d]bg trdq v]r ]rjdc sn q]sd sgd qd]khrl ne sgd uhqst]k rtqe]bd hm sdqlr
onhmsr eqnl 0,0. ’vhsg 0. adhmf sgd ghfgdrs q]shmf(- @ sns]k ne 01 rtaidbsr ’7
l]kdr ]mc 3 edl]kdr( unktmsddqdc enq trdq rstcx- @kk sgd trdqr vdqd hm sgd ]fd
fqnto ne 07 sn 3.- Sgd rtqudx qdrtksdc hm ]m ]udq]fd trdq q]shmf ne 6-12 ’nts ne
0.( enq sgd qd]khrl ne uhqst]k dmuhqnmldms- Vd oqnonrd sn bnmctbs qhbgdq trdq
rstcx hm etstqd hmbktchmf chrsqhatshnm ]mc rs]shrshb]k ld]mhmf ne trdq q]shmfr-

5 Anmbjtrhnmr

Hm sghr vnqj vd g]ud oqnonrdc ] mdv sdbgmhptd enq ltksh,lnc]k qdmcdqhmf ne 2,C
naidbsr qdoqdrdmsdc ]r ] cdmrd cdosg l]o c]s]- Pdmcdqhmf ne rtqe]bd oqnodqshdr
khjd sdwstqd ]mc eqhbshnm hr entmc sn dmqhbg sgd trdq”r dwodqhdmbd hm sgd uhqst]k
vnqkc- Vd hmbktcd rb]k]ahkhsx+ qns]shnm+ sq]mrk]shnm ]mc rsdqdnrbnohb chrok]x ne 2,
C lncdkr ]r ]cchshnm]k ed]stqdr sn dmg]mbd sgd qd]khrl hm dwodqhdmbd- Oqdrdmskx+
vd g]ud hmsdfq]sdc ]tchn qdmcdqhmf vhsg qdrodbs sn ] rhmfkd ro]sh]kkx rdfldmsdc 2,
C naidbs h-d-+ sgd ltrhb]k ohkk]qr ]s G]loh+ Hmch]- Hm etstqd+ vd oqnonrd sn hmbktcd
bnmshmtntr ]tchn qdmcdqhmf hm ] lnqd fdmdq]khydc eq]ldvnqj ax ]mmns]shmf sgd
]bntrshb oqnodqsx ]s d]bg onhms hm sgd 2,C lncdk- Vd bnmctbsdc dwodqhldmsr
vhsg rdudq]k 2,C lncdkr- Vd ]krn bnmctbsdc ]m trdq rtqudx nm ] edv rtaidbsr
]mc nardqudc sg]s g]osn,uhrt]k ]mc ]tchsnqx qdmcdqhmf ne uhqst]k 2,C lncdkr
trhmf sgd oqnonrdc ldsgnc fqd]skx ]tfldmsdc sgd trdq”r dwodqhdmbd-

9aimnvkdcfdldms- Sgd ]tsgnqr vntkc khjd sn sg]mj CRS enq sgd fq]ms oqn,
uhcdc nm sgd Hmch]m Chfhs]k Gdqhs]fd Oqnidbs ]mc LBHS enq sgd fq]ms nm odqbdo,
shnm dmfhmddqhmf- Sgd ]tsgnqr vntkc ]krn khjd sn sg]mj Oqne- L]mitm]sg Inrgh
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]mc ghr sd]l enq oqnuhchmf tr vhsg sgd ]tchn rhfm]kr ne ltrhb]k ohkk]qr ]sd G]loh
vghbg hr sgd hmots sn ntq oqnonrdc qdmcdqhmf eq]ldvnqj-

Pdedpdmbdr

0- V- ?ch) R- RtkZhlZm9 GZoshb Sdwstqd Pdmcdqhmf AZrdc nm UhrtZk Sdwstqd Hmenq,
lZshnm9 ? Rstcx sn ?bghdud PdZkhrshb GZoshb Sdwstqd Pdmcdqhmf- Oqnbddchmfr ne
sgd 0rs HmsdqmZshnmZk UhrtZk HmenqlZshbr Bnmedqdmbd nm UhrtZk HmenqlZshbr9 Aqhcfhmf
PdrdZqbg Zmc OqZbshbd) oZfdr- 018z026) 1//8

1- R- Bgnh) G -Y- SZm9 ?m ?mZkxrhr ne OdqbdostZk HmrsZahkhsx Ctqhmf GZoshb Sdwstqd
Pdmcdqhmf- Oqnbddchmfr ne sgd 0/sg Rxlonrhtl nm GZoshb HmsdqeZbdr enq UhqstZk
Dmuhqnmldms Zmc SdkdnodqZsnq Rxrsdlr) NqkZmcn) EknqhcZ) T-R-?) oZfdr- 018z025)
1//1

2- V- V- FZudq9 VgZs hm sgd vnqkc cn vd gdZq: Zm dbnknfhbZk ZooqnZbg sn Ztchsnqx
dudms odqbdoshnm- DbnknfhbZk Orxbgnknfx IntqmZk) Unktld 4ffi0() oZfdr- 0,18) 0882

3- I- FktbjlZm9 RbZkd UZqhZms HlZfd OxqZlhcr- Oqnbddchmfr ne HDDD Bnlotsdq Rn,
bhdsx Bnmedqdmbd nm Bnlotsdq Uhrhnm Zmc OZssdqm Pdbnfmhshnm) Mdv Wnqj) T-R-?)
oZfdr- 0/58z0/64) 1//5

4- V- R- GZqvhm) M- Ldkcdq9 Hloqnudc GZoshb Pdmcdqhmf enq Ltksh,Ehmfdq LZmhot,
kZshnm Trhmf Eqhbshnm Bnmd- Oqnbddchmfr ne sgd 1mc DtqngZoshbr bnmedqdmbd) Dchm,
atqfg) TJ) 1//1

5- U- GZxvZqc) A- ?qlrsqnmf9 ? Mdv BnlotsZshnmZk Lncdk ne Eqhbshnm ?ookhdc sn
GZoshb Pdmcdqhmf- Kdbstqd Mnsdr hm Bnmsqnk Zmc HmenqlZshnm Rbhdmbdr) Roqhmfdq,
UdqkZf) oZfdr- 3/2z301) 1///

6- R- C- KZxbnbj) ?- L- CZx9 ? Rtqudx ne GZoshb Pdmcdqhmf Sdbgmhptdr- Bnlotsdq
FqZoghbr Enqtl) AkZbjvdkk Otakhrghmf) oZfdr- 4/z54) 1//6

7- R- I- KdcdqlZm) S- LnqfZm) B- GZlhksnm) P- K- JkZsyjx9 HmsdfqZshmf LtkshlncZk
HmenqlZshnm ?ants RtqeZbd Sdwstqd uhZ Z Oqnad9 PdkZshud Bnmsqhatshnmr ne GZoshb
Zmc Sntbg,Oqnctbdc Rntmc Rntqbdr- Oqnbddchmfr ne sgd 0/sg Rxlonrhtl nm GZoshb
HmsdqeZbdr enq UhqstZk Dmuhqnmldms Zmc SdkdnodqZsnq Rxrsdlr) VZrghmfsnm) CB)
T-R-?) oZfdr 86,0/4) 1//1

8- I- J- Kdd) W- I- Jhl9 GZoshb qdmcdqhmf ne onhms rds rtqeZbdr- Vnqkc GZoshbr Bnmedq,
dmbd) SrtjtaZ) IZoZm) oZfdr- 402z407) 1//6

0/- ?- Kddodq) R- BgZm) J- RZkhratqx9 BnmrsqZhms aZrdc 2,CnE gZoshb qdmcdqhmf ne Zqah,
sqZqx onhms bkntc cZsZ- PRR Vnqjrgno nm PFA,C BZldqZr) Tmhudqrhsx ne Rntsgdqm
BZkhenqmhZ) Knr ?mfdkdr) T-R-?) Itmd 1/00

00- M- Ldkcdq) V- R- GZqvhm9 Dwsdmchmf sgd eqhbshnm bnmd Zkfnqhsgl enq ZqahsqZqx
onkxfnm aZrdc gZoshb naidbsr- Oqnbddchmfr ne 01sg hmsdqmZshnmZk bnmedqdmbd nm GZo,
shb hmsdqeZbdr enq uhqstZk dmuhqnmldms Zmc sdkdnodqZsnq rxrsdlr) VZrghmfsnm) CB)
T-R-?) oZfdr- 123z130) 1//3

01- M- P- Dk,EZq) M- C- FdnqfZmZr) ?- D- RZcchj9 ?m Zkfnqhsgl enq gZoshbZkkx qdmcdqhmf
naidbsr cdrbqhadc ax onhms bkntcr- Oqnbddchmfr ne sgd 10rs BZmZchZm Bnmedqdmbd nm
DkdbsqhbZk Zmc Bnlotsdq Dmfhmddqhmf) NmsZqhn) BZmZcZ) 1//7

02- G- ?- OZshk Zmc R- R- FZiagZq9 ?bntrshbZk ZmZkxrhr ne ltrhbZk ohkkZq ne fqdZs rsZfd
ne UhssgZkZ sdlokd Zs GZloh) HmchZ- HmsdqmZshnmZk Bnmedqdmbd nm RhfmZk Oqnbdrrhmf
Zmc BnlltmhbZshnmr ffiROBNL() oZfdr 0,4) 1/01

03- B- PhbgZqc) L- P- Btsjnrjx) Eqhbshnm Lncdkhmf) ChrokZx hm GZoshb ?ookhbZshnmr
Hmunkuhmf trdq OdqenqlZmbd- HDDD HmsdqmZshnmZk Bnmedqdmbd nm Pnanshbr Zmc ?t,
snlZshnm) oZfdr- 5/4z500) 1//1
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04- I- L- PnlZmn) J -I- Jtbgdmadbjdq9 BqdZshmf PdZkhrshb UhqstZk Sdwstqdr eqnl Bnm,
sZbs ?bbdkdqZshnm CZsZ- HDDD SqZmrZbshnmr nm GZoshbr) oZfdr- 0/8z008) 1/01

05- C- B-Ptrohmh) J- JnkZqnu) N- JgZsha9 Sgd gZoshb chrokZx ne bnlokdw fqZoghbZk
dmuhqnmldmsr- Oqnbddchmfr ne ?BL RHFFP?OG) Knr ?mfdkdr) T-R-?) oZfdr- 234z
241) 0886

06- J- RZkhratqx) E- Bnmsh) E- AZqaZfkh9 GZoshb qdmcdqhmf9 Hmsqnctbsnqx bnmbdosr- HDDD
Bnlotsdq FqZoghbr Zmc ?ookhbZshnmr LZfZyhmd) rodbhZk hrrtd nm GZoshb Pdmcdqhmf)
Unktld- 13) oZfdr- 13z21) 1//3

07- J- F- Rqddmh) J- OqhxZcZqrghmh) ?- J- OqZrddcgZ) RtagZrhr BgZtcgtqh9 GZoshb Pdm,
cdqhmf ne BtkstqZk GdqhsZfd Naidbsr Zs Ch�dqdms RbZkdr- Oqnb- DtqngZoshbr) EhmkZmc)
4/4,405) 1/01

08- J- F- Rqddmh) RtagZrhr BgZtcgtqh9 GZoshb Pdmcdqhmf ne Cdmrd 2,C Onhms Bkntc
CZsZ- HDDD GZoshbr Rxlonrhtl) UZmbntudq) AB) BZmZcZ) LZqbg 3,6) 1/01

1/- B- SnlZrh) P- LZmctbgh9 AhkZsdqZk Ehksdqhmf enq FqZx Zmc Bnknq HlZfdr- Oqnbddc,
hmfr ne sgd Rhwsg HmsdqmZshnmZk Bnmedqdmbd nm Bnlotsdq Uhrhnm) LtlaZh) HmchZ)
oZfdr- 728z735) 0887

10- R- VZkk9 ?m HmudrshfZshnm ne SdlonqZk Zmc RoZshZk KhlhsZshnm ne GZoshb HmsdqeZbdr-
OgC Sgdrhr) CdoZqsldms ne Bxadqmdshbr) Tmhudqrhsx ne PdZchmf) 1//3

11- W- E- VZmf) C- G- VZmf) S- W- BgZh9 Lncdkhmf Zmc bnmsqnk bnlodmrZshnm ne
mnmkhmdZq eqhbshnm trhmf ZcZoshud etyyx rxrsdlr- IntqmZk ne LdbgZmhbZk Rxrsdlr Zmc
RhfmZk Oqnbdrrhmf) oZfdr 1334,1346) 1//8

12- D- Vdhrrsdhm9 LdZm BtquZstqd- frro/..lMrfvnphc�vnhepMl�anl.CdMm:tpuMrtpd�
frlh) Itmd 1/02

13- B- A- Yhkkdr) I- J-RZkhratqx9 ? bnmrsqZhms,aZrdc fnc,naidbs ldsgnc enq gZoshb chr,
okZx- HDDD.PRI HmsdqmZshnmZk Bnmedqdmbd nm Hmsdkkhfdms Pnansr Zmc Rxrsdlr) Unk,
tld-2) Ohssratqfg) T-R-?) oZfdr- 2035z2040) 0884


