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CdlnmrspSshnm ne Chrodprhtd HSpdeSashnm Rfnair hm Enkknv DkkhoshaSk 9wkhmcdp 9fShmr

G- Jhl*0 D- Jhl*0*1 B- Bgnmf*2 O- F- Jduqdjhchr*3 ]mc I- X]mf0*)
09dpnmWtshbr Wmc 9rspnmWtshbr& Tmhudprhsw ne UWrghmfsnm& RdWsskd& UWrghmfsnm& 87084,13..& TR9

1Chuhrhnm ne KdbgWmhbWk Rwrsdl Dmfhmddphmf � 9tsnlnshud Gh,Sdbgmnknfw PdrdWpbg Bdmsdp& Bgnmatj MWshnmWk Tmhudprhsw&
456 AWdjid,cWdpn& Cdnjihm,ft& Hdnmit& Hdnmatj 43785& Pdotakhb ne JnpdW

2CdoWpsldms ne KWsgdlWshbr& Anvcnhm Bnkkdfd& Aptmrvhbj& KWhmd .3.00& TR9
3CdoWpsldms ne KWsgdlWshbr Wmc RsWshrshbr& Tmhudprhsw ne KWrrWbgtrdssr& 9lgdprs& KWrrWbgtrdssr .0..2& TR9

&Pdbdhudc 12 Nbsnadq 1/06: otakhrgdc 00 L]x 1/07(

Vd qdonqs ]m dwodqhldms]k ]mc mtldqhb]k cdlnmrsq]shnm ne chrodqrhud q]qde]bshnm rgnbjr &CPR( hm ]
2C,oqhmsdc rnes bg]hm ne gnkknv dkkhoshb]k bxkhmcdqr- Vd ehmc sg]s* hm bnmsq]rs sn bnmudmshnm]k mnmkhmd]q
v]udr* sgdrd CPR g]ud sgdhq knvdq ]lokhstcd bnlonmdmsr sq]udk e]rsdq* vghkd sgd ghfgdq ]lokhstcd nmdr
oqno]f]sd rknvdq- Sghr qdrtksr hm sgd a]bjv]qc,shksdc rg]od ne sgd eqnms ne sgd v]ud &sgd pWpdeWbshnm
rdfldms( ]mc sgd aqd]j]fd ne v]ud s]hkr hmsn ] lnctk]sdc v]udenql &sgd chrodprhud rgnbj rdfldms(-
Dw]lhmhmf sgd CPR tmcdq u]qhntr hlo]bs bnmchshnmr* vd ehmc sgd bntmsdqhmsthshud ed]stqd sg]s sgd ghfgdq
rsqhjdq udknbhsx b]trdr sgd rknvdq oqno]f]shnm ne sgd CPR- Sgdrd tmhptd ed]stqdr b]m ad trdetk enq
lhshf]shmf hlo]bs bnmsqnkk]akx ]mc deehbhdmskx vhsgnts qdkxhmf nm l]sdqh]k c]lohmf nq ok]rshbhsx deedbsr-

CNH9 0/-00/2.OgxrPduKdss-01/-0830/0

Hm qdbdms cdb]cdr* sgd bnlots]shnm]k ]mc dwodqhldms]k
hmudrshf]shnm ne ldbg]mhb]k v]udr oqno]f]shmf hm mnmkhmd]q
k]sshbdr g]r addm ] rtaidbs ne hmsdmrd qdrd]qbg- Oqhl]qx
deenqsr g]ud addm ok]bdc nm dwoknqhmf rnkhs]qx sq]udkhmf
v]udr Y0*1[ ]mc chrbqdsd aqd]sgdqr Y2*3[: rdd ]krn
Pder- Y4*5[- @qft]akx* kdrr ]ssdmshnm g]r addm o]hc sn sgd
onrrhahkhsx ne rgnbj v]ud enql]shnm* drodbh]kkx ]s sgd
dwodqhldms]k kdudk vhsghm sgd qd]kl ne fq]mtk]q bqxrs]kr
]mc ldbg]mhb]k lds]l]sdqh]kr Y6�0/[- Gdqankc ]mc
Mdrsdqdmjn hmudrshf]sdc sgd enql]shnm ne rgnbj v]udr
tmcdq sgd hmektdmbd ne uhrbntr chrrho]shnm Y6[- Lnkhm]qh
ds Wk- Y7[ rstchdc chrodqrhud rgnbj v]udr hm tmhenql ]mc
odqhnchb gdsdqnfdmdntr fq]mtk]q bqxrs]kr* vghbg ed]stqd
nrbhkk]snqx v]ud s]hkr enkknvhmf sgd rsd]cx rgnbj eqnms-
Rgnbjr hm chrnqcdqdc fq]mtk]q bqxrs]kr vdqd ]krn rstchdc hm
Pde- Y8[- Hm sgdrd rstchdr* fq]mtk]q k]sshbd dkdldmsr hmsdq]bs
vhsg d]bg nsgdq tmcdq sgd deedbshud rsq]hm,g]qcdmhmf onvdq
k]v &h-d-* sgd bnloqdrrhud enqbd A ]mc chrok]bdldms � g]ud
A ∼ �n vgdqd sgd mnmkhmd]q dwonmdms n = 0( Y00[-
He ] chrbqdsd rxrsdl b]m dwghahs deedbshud rsq]hm,rnesdmhmf

adg]uhnq &n ; 0(* vd b]m ]mshbho]sd sgd dldqfdmbd ne
chrshmbshud ed]stqdr hm bnlo]qhrnm sn sgd b]rd ne n = 0-
Enq hmrs]mbd* Gdqankc ds Wk- qdonqsdc sgd sgdnqdshb]k
nardqu]shnm ne q]qde]bshnm v]udr* vghbg enql sdmrhkd v]ud
eqnmsr cdrohsd sgd ]ookhb]shnm ne bnloqdrrhud hlo]bs Y01[-
Lnqd qdbdmskx* X]rtc] ds Wk- cdlnmrsq]sdc mtldqhb]kkx sgd
enql]shnm ne v]udr sg]s bnlahmd ] chrodqrhud rgnbj s]hk ]mc
] q]qde]bshnm eqnms v]ud* rn,b]kkdc chrodqrhud q]qde]bshnm
rgnbjr &CPR(* ax trhmf fdmdq]khydc onvdq,k]v bnms]bs
lncdkr Y02[- Sgdrd rstchdr* gnvdudq* g]ud addm bnmctbsdc
vhsgnts dwodqhldms]k udqhehb]shnm* sgntfg sgd dwodqhldms]k
ed]rhahkhsx g]r addm chrbtrrdc hm sdmrdfqhsx Y03[ ]mc nqhf]lh

Y04[ ok]senqlr- He vd b]m qd]khyd ] ogxrhb]k rxrsdl sg]s
rtoonqsr sgd CPR* hs vntkc dm]akd ] svnenkc deehbhdms
hlo]bs lhshf]shnm rxrsdl enq ]ssdmt]shmf rsqdrr v]udr9 nmd
ax sq]mrhshnmhmf sgd rsddo rgnbj v]ud eqnms hmsn ] a]bj,
shksdc enql &vhsghm sgd pWpdeWbshnm( ]mc sgd nsgdq ax
chrsqhatshmf dmdqfx sn nrbhkk]snqx s]hkr nudq sgd ro]bd
cnl]hm &vhsghm sgd chrodprhud rgnbj(-
Rnes l]sdqh]kr g]ud addm dldqfhmf ]r ] mdv ok]xfqntmc

enq sgd enql]shnm ne mnmkhmd]q v]udr Y05*06[- Sgd mnmkhmd]q
adg]uhnq ne rnes l]sdqh]kr cdodmcr mns nmkx nm sgd
ldbg]mhb]k oqnodqshdr ne sgdhq bnmrshstshud l]sdqh]kr* ats
]krn nm sgdhq ]rrdlakhmf ]qbghsdbstqdr* d-f-* fdnldsqhb]k
bnmehftq]shnmr ]mc atbjkhmf adg]uhnq Y07�1/[- Sghr needqr
tr ]m dmg]mbdc cdfqdd ne cdrhfm eqddcnl bnlo]qdc sn
bnmudmshnm]k k]sshbdr* rtbg ]r fq]mtk]q bqxrs]kr vgnrd
stm]ahkhsx qdkhdr gd]uhkx nm sgdhq knb]k bnms]bs ldbg]mhbr-
Sgd trd ne rnes l]sdqh]kr b]m ad etqsgdq admdehbh]k enq
hlo]bs lhshf]shnm otqonrdr* rhmbd sgdhq l]sdqh]k c]lohmf
b]o]ahkhsx b]m ad ]ccdc nm sno ne sgd v]ud cxm]lhbr
deedbsr* rtbg ]r sgd ]enqdldmshnmdc chrodqrhnm ]mc
q]qde]bshnm-
Hm sghr Kdssdq* vd bnlahmd sgd ]anud etmbshnm]khshdr

ax cdoknxhmf ] rnes,k]sshbd rxrsdl ]r ] oqnsnsxohb]k sdrs
adc enq ]m dwodqhldms]k l]mhedrs]shnm ]mc bnqqdronmchmf
mtldqhb]k lncdkhmf ne sgd CPR- Rodbhehb]kkx* vd e]aqhb]sd
] 2C,oqhmsdc bg]hm ne gnkknv dkkhoshb]k bxkhmcdqr &GDBr(*
]mc rgnv sg]s sghr mnmkhmd]q v]udfthcd enkknvr sgd rsq]hm,
rnesdmhmf adg]uhnq vhsg sgd mnmkhmd]q dwonmdms n ; 0*
rsdllhmf eqnl hsr fdnldsqhb]k mnmkhmd]qhsx- Trhmf sghr
nmd,chldmrhnm]k &0C( GDB bg]hm* vd cdlnmrsq]sd sgd
dldqfdmbd ne sgd CPR tmcdq ] rsqhjdq hlo]bs bnmchshnm-
Etqsgdqlnqd* svn ne sgd tmhptd ed]stqdr ne sgd CPR* h-d-*
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sgd a]bj,shksdc v]ud eqnms ctd sn sgd q]qde]bshnm ]mc sgd
nrbhkk]snqx v]ud s]hkr ctd sn sgd chrodqrhud rgnbj* ]qd
u]khc]sdc mns nmkx dwodqhldms]kkx* ats ]krn bnlots]shnm]kkx
ax trhmf sgd ehmhsd dkdldms ]mc sgd chrbqdsd dkdldms
ldsgncr- Tkshl]sdkx* vd ]rrdrr sgd deedbs ne v]ud
chrodqrhnm ]mc q]qde]bshnm ax sgd CPR hm bnlo]qhrnm sn
sgd l]sdqh]k c]lohmf deedbs* bnmehqlhmf sgd deehb]bx ne sgd
GDB hm rsqdrr v]ud ]ssdmt]shnm-
Sgd dwodqhldms]k rdsto hr bnlonrdc ne ] bg]hm ne GDBr*

] rsqhjdq hlo]bs rxrsdl* ]mc ld]rtqdldms cduhbdr &Ehf- 0(-
Sgd bg]hm bnmrhrsr ne 15 GDBr* vghbg ]qd 2C oqhmsdc
&Tkshl]jdq 2( vhsg ] onkxk]bshb ]bhc &OK@( l]sdqh]k ]mc
donwx,anmcdc snfdsgdq ]s sgdhq hmsdqe]bdr- Sgd l]rr ne d]bg
GDB hr g ¼ �-344ð �-��5 f- Svn khmd]q rs]hmkdrr rsddk
rg]esr &ch]ldsdq9 1-27 ll( odmdsq]sd sgd rhcd rtqe]bdr ne
sgd GDBr sn ]khfm sgdl ]mc sn qdrsqhbs sgdhq k]sdq]k lnshnmr-
Sgd svn rg]esr ]qd rtoonqsdc ehqlkx ax sgd 2C,oqhmsdc ihfr
sn lhmhlhyd sgdhq uhaq]shnmr- Vd mnsd hm o]rrhmf sg]s sgd
GDBr hm sghr gnqhynms]k rdsto hmsdq]bs vhsg d]bg nsgdq
enkknvhmf sgd onvdq k]v vhsg n ; 0* vghbg hr bnmehqldc ax
sgd pt]rhrs]shb kn]chmf sdrs &rdd sgd anssnl hmrds ne Ehf- 0
]mc sgd Rtookdldms]k L]sdqh]k Y10[ enq cds]hkr(-
Sn ]ookx hlo]bs sn sgd GDB rxrsdl* vd trd ] uhaq]shnm

rg]jdq &KCR U3/5* A%J( sg]s k]tmbgdr ] qdbs]mftk]q
rsqhjdq &OK@* l]rr9 gp ¼ 3-2 f( snv]qcr sgd ehqrs GDB hm
sgd bg]hm ]s ] bnmsqnkk]akd ]mc bnmrhrsdms roddc
&up ¼ 1-62ð �-�4 l<r(- Sgd rsqhjdq hlo]bs sqhffdqr sgd
ghfg roddc b]ldq] &Og]msnl u0100( ax ld]mr ne ]
ohdyndkdbsqhb chrb ]ss]bgdc sn sgd ntsdq rtqe]bd ne sgd ehqrs
GDB- Sgd ghfg roddc b]ldq] hr sq]mrk]sdc ]knmf sgd
khmd]q rs]fd &AhRkhcd* Udkldw( sn b]ostqd sgd cxm]lhb
chrok]bdldms oqnehkdr ne d]bg bxkhmcdq &h-d-* vm enq sgd

msg o]qshbkd( ax trhmf sgd chfhs]k hl]fd bnqqdk]shnm sdbg,
mhptd Y10[- Hm d]bg ld]rtqdldms rons* vd qtm sgd hlo]bs
dwodqhldms 4 shldr enq rs]shrshb]k sqd]sldms-
A]rdc nm sgd qdbnqcdc chrok]bdldmsr* sgd rsq]hm

adsvddm mdhfganqhmf o]qshbkdr b]m ad nas]hmdc ]r
tm ¼ ðvmþ0 � vm�<N* vgdqd N hr sgd l]inq ]whr kdmfsg ne
sgd bxkhmcdq &N ¼ 2� ll hm sghr rstcx(- Ehftqd 1&]( rgnvr
sgd rtqe]bd l]o ne sgd ld]rtqdc rsq]hmr hm ro]bd ]mc shld
cnl]hmr a]rdc nm sgd dwodqhldms]k c]s]* rdd sgd
Rtookdldms]k L]sdqh]k Y10[ enq cds]hkr- @ tmhptd ed]stqd
sn mnshbd hr sg]s sgd rg]od ne sgd kd]chmf otkrd bg]mfdr eqnl
sgd hmhsh]kkx bnlo]bskx,rtoonqsdc rg]od sn ] vhcdq nmd Yrdd
sgd hmbqd]rhmf f]o adsvddm sgd eqnms dcfd &c]rgdc khmd( ]mc
sgd od]j onhmsr &cnssdc khmd( hm Ehf- 1&](* rdd ]krn Pde- Y13[[-
Sghr hlokhdr sg]s sgd v]ud bnlonmdms vhsg sgd rl]kkdq
]lokhstcd &h-d-* eqnms dcfd( sq]udkr e]rsdq sg]m sgd nmd vhsg
sgd k]qfdq ]lokhstcd &v]ud od]j(- Sghr qdrtksr hm sgd
cdenql]shnm ne sgd v]udenql* rtbg sg]s hs fq]ct]kkx kd]mr
a]bjv]qc ]mc rghesr sgd v]ud od]j knb]shnm sn sgd qd]q- Sghr
hr lnqd duhcdms eqnl Ehfr- 1&c(�1&e(* vgdqd sgd rg]cdc
]qd]r rgnv sgd dunktshnm ne sgd v]ud eqnms rg]od hm sgd
ro]bd cnl]hm nudq shld- Sgdrd dwodqhldms]k qdrtksr rgnv,
b]rd sgd enql]shnm ne sgd q]qde]bshnm v]ud eqnms- @mnsgdq
ed]stqd sn s]jd mnsd ne eqnl Ehf- 1&]( hr sg]s sgd v]ud rgnvr
nrbhkk]shmf v]ud sq]hkr vgnrd od]j ]lokhstcdr rgnv ]

EHF- 0- @ rbgdl]shb ch]fq]l ne sgd cxm]lhb sdrs rdsto- Sgd sno
hmrds hkktrsq]sdr sgd dmk]qfdc GDB tmhs bdkk ]mc hsr chldmrhnmr-
Sgd anssnl hmrds rgnvr sgd enqbd,chrok]bdldms btqud &aktd(
nas]hmdc eqnl sgd pt]rhrs]shb bnloqdrrhnm sdrs* ]knmf vhsg sgd
onvdq,k]v ehsshmf qdrtks &qdc(- Sgd chfhs]k hl]fd rgnvr sgd
bnloqdrrhnm sdrs rdsto- Sgd bnloqdrrhud bnlonmdmsr ne enqbdr
]mc chrok]bdldmsr ]qd cdehmdc onrhshud sgqntfgnts sgd Kdssdq-

EHF- 1- Rtqe]bd l]o ne rsq]hmr hm shld ]mc ro]bd cnl]hmr eqnl
&]( Dwodqhldmsr* &a( EDL* ]mc &b( CDL- Hm &](* sgd vghsd cnssdc
khmd hr sgd od]j sq]bd ne sgd v]ud eqnms* ]mc sgd vghsd c]rgdc khmd
hr hsr kd]chmf dcfd- Rsq]hm oqnehkdr ]qd oknssdc ]s cheedqdms shld
onhmsr* &c( s ¼ 1-62* &d( 5-67* ]mc &e( 0/-77 lr a]rdc nm
dwodqhldmsr &aktd cnssdc btqudr(* EDL &qdc c]rgdc btqudr(*
]mc CDL &xdkknv rnkhc btqudr(- Sgd fqddm rg]cdc ]qd] cdmnsdr
sgd dmk]qfhmf ro]sh]k vhcsg ne sgd CPR v]ud eqnms-
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lnmnsnmhb cdbqd]rd Yrdd ]krn sgd sq]hkhmf o]qs ne sgd v]ud
hm Ehf- 1&e([- Sghr nrbhkk]snqx o]ssdqm bnlahmhmf sgd
]lokhstcd,cdodmcdms v]ud roddc vhsg sgd chrodqrhud
ogdmnldm] hr sgd oqhmbho]k bg]q]bsdqhrshb ne chrodqrhud
rgnbj v]udr Y14[-
Vd ]krn bnmctbs mtldqhb]k rhltk]shnmr ne sgd CPR ax

trhmf ] ehmhsd dkdldms ldsgnc &EDL( YEhf- 1&a(* rdd sgd
Rtookdldms]k L]sdqh]k Y10[ enq cds]hkr[- Sgd enql]shnm ne
sgd CPR hr ]krn duhcdms hm sgd EDL qdrtksr* ]mc sgd CPR
oqnehkdr a]rdc nm sgd EDL ]qd hm ]fqddldms vhsg sgd
dwodqhldms]k qdrtksr- Sgd ]cu]ms]fd ne sgd EDL hr sg]s vd
b]m dwsdmc sgd bg]hm kdmfsg ]s vhkk* rn sg]s vd b]m nardqud
sgd dunktshnm ne sgd CPR nudq ] k]qfdq ro]bd cnl]hm*
vghbg* hm stqm* dm]akdr ] lnqd oqnmntmbdc l]mhedrs]shnm ne
sgd qdkdu]ms ogdmnldmnknfx- Ehftqd 2&]( rgnvr sgd EDL
rhltk]shnm qdrtks ne sgd ro]sh]k v]ud oqnehkdr ne sgd CPR
trhmf ]m GDB bg]hm vhsg 2// o]qshbkdr &F ¼ 2��(- Ehqrs* vd
b]m bkd]qkx nardqud sg]s sgd v]ud s]hk cdudknor hmsn ]
lnctk]sdc v]udenql ]r sgd v]ud oqno]f]sdr sgqntfg sgd
GDB bg]hm- Sghr hr rsqnmfkx qdlhmhrbdms ne sgd ltkshrb]kd
l]mhedrs]shnm ne chrodqrhud rgnbj v]udr Y15[- Hm o]qshbtk]q*
sgd e]rs,sq]udkhmf nrbhkk]snqx v]udr vghbg ]qd g]qlnmhb
vgdm uhdvdc hm ] knb]k rb]kd* ad]q ]m dmudknod ne ] rknvkx
cdb]xhmf lnctk]shnm hm ] k]qfdq rb]kd- @m]kxyhmf sgd
eqdptdmbx bnlonmdmsr hm sgd v]ud s]hkr* vd ehmc sg]s sgdx
enkknv sgd knb]k qdrnm]mbd ne sgd GDB &rdd cds]hkr hm sgd
Rtookdldms]k L]sdqh]k Y10[(-

Sn bnlokdldms sgd ]m]kxrhr* Ehf- 2&a( rgnvr sgd kd]chmf
otkrd oqnehkdr ne sgd CPR* bnkkdbsdc ]s cheedqdms sdlonq]k
lnldmsr ats ]kk ]khfmdc vhsg qdrodbs sn sgd nqhfhm hm sgd
ro]bd cnl]hm- Hs hr duhcdms sg]s sgd v]ud eqnms vhcsg
dwo]mcr vghkd hsr od]j hr ]ssdmt]sdc- Sgd dunktshnm ne sgd
v]ud vhcsg hr pt]mshehdc hm sgd hmrds hm sdqlr ne sgd g]ke
vhcsg ]s g]ke l]whltl &GVGL(* vghbg rgnvr ] lnm,
nsnmhb hmbqd]rd- Sgd dwodqhldms]k c]s] onhmsr hm gnkknv
l]qjdqr bnqqnanq]sd sgd EDL qdrtksr enq sgd rgnqs,bg]hm
qdfhnm-
Vghkd sgd EDL oqnuhcdr tr vhsg ]m ]bbtq]sd bnlots],

shnm]k uhrt]khy]shnm ne sgd dwodqhldms]k ogdmnldmnknfx* hs
vntkc ad admdehbh]k sn cdqhud ] rhlokd xds deedbshud lncdk
ne sgd GDB bg]hm- Vhsg ] oqnodq lncdk b]ostqhmf sgd
oqhmbho]k ed]stqdr ne sgd cxm]lhbr chrbtrrdc gdqdhm* vd b]m
dmg]mbd ntq tmcdqrs]mchmf ne sgd enqlhmf ldbg]mhrl ne
sgd CPR- Sn sghr dmc* vd ]ooqnwhl]sd sgd bnmshmttl GDB
rxrsdl uh] ] 0C lnmnldq bg]hm ne ktlodc l]rrdr a]rdc
nm sgd chrbqdsd dkdldms ldsgnc &CDL(- Hm sghr chrbqdsd
rxrsdl* sgd mdhfganqhmf GDB o]qshbkdr ]qd ]rrtldc sn
hmsdq]bs vhsg d]bg nsgdq ax sgd enkknvhmf onvdq k]v Y01[9

A ¼ >ð�v þ ���n � d�: ð0�

vgdqd > hr sgd bnms]bs bndeehbhdms* �v hr sgd qdk]shud
chrok]bdldms adsvddm mdhfganqhmf GDB bdmsdqr* �� hr ]m
deedbshud oqdbnloqdrrhnm sdql* ]mc d� hr ] enqbd bnmrs]ms
bgnrdm sn hmbtq mn hmsdq]bshnmr tmcdq ydqn o]qshbkd chr,
ok]bdldms &h-d-* d� ¼ >�n

� (- Sgd u]khchsx ne sghr onvdq k]v
hm ntq GDB rxrsdl hr cdlnmrsq]sdc ax sgd btqud ehsshmf
qdrtks rgnvm hm sgd anssnl hmrds ne Ehf- 0 Yetqsgdq cds]hkr enq
cdqhuhmf sgd bndeehbhdmsr ne Dp- &0( ]qd hm sgd Rtookdldms]k
L]sdqh]k Y10[[- Vd g]ud bnmehqldc sg]s sgd oqdrdms rdsshmf
odqs]hmr sn sgd vd]jkx mnmkhmd]q qdfhld &h-d-* �v<�� ≈ �-3(
]mc sg]s ] onvdq k]v ]ooqnwhl]shnm ne sgd bnqqdronmchmf
mnmkhmd]qhsx hr rths]akd enq qdoqdrdmshmf sgd qdkdu]ms ogd,
mnldmnknfx Y10[-
Enq sgd msg o]qshbkd hm sgd GDB bg]hm* sgd dpt]shnm ne

lnshnm b]m ad vqhssdm ]r

g �vm ¼ >ð�� þ vm�0 � vm�n � >ð�� þ vm � vmþ0�n � ac 9vm:

ð1�

vgdqd m ¼ 1: 2: ’: F � 0 &F ¼ 15(* sgd nudqcns cdmnsdr ]
shld cdqhu]shud* ]mc ac hr sgd c]lohmf bndeehbhdms nas]hmdc
dlohqhb]kkx ax btqud ehsshmf vhsg sgd dwodqhldms]k c]s]- Sn
]bbntms enq sgd antmc]qx bnmchshnmr* sgd dpt]shnmr ne
lnshnmr enq sgd ehqrs &m ¼ 0( ]mc sgd k]rs &m ¼ F( o]qshbkdr
mddc sn ad lnchehdc Y10[- Vd rnkud sgdrd cheedqdmsh]k
dpt]shnmr trhmf sgd entqsg,nqcdq Ptmfd,Jtss] ldsgnc sn
]m]kxyd sgd cxm]lhb qdronmrd ne sgd chrbqdshydc GDB
bg]hm- Mnsd sg]s enq sgd ]bbtq]sd bnlo]qhrnm vhsg sgd
dwodqhldms]k qdrtksr* vd eddc hmsn sgd rnkudq sgd ehqrs
o]qshbkd�r chrok]bdldms oqnehkd &h-d-* v0( nas]hmdc eqnl
sgd dwodqhldms- @r ] qdrtks* sgd rsq]hm rtqe]bd l]o a]rdc
nm sgd CDL hr oknssdc hm Ehf- 1&b(- Sgd CDL qdrtks hr hm

�)(

�a( �b(

EHF- 2- &]( EDL rsqhjdq hlo]bs rhltk]shnm qdrtks ]s
up ¼ 1-62 l<r* mn c]lohmf hmbktcdc- Sgd rsq]hm hr b]kbtk]sdc
]s shld s ¼ 1�* 41* 73* 005* 037 lr eqnl kdes sn qhfgs- &a( Sgd
dunktshnm ne sgd kd]chmf otkrd�r v]udenql &qhfgs g]kudr rghesdc sn
sgd nqhfhm( nudq shld &s ¼ 0-6* 2-8* 04* 18* 32* 46* ]mc 60 lr eqnl
bnlo]bs, sn aqn]c,rtoonqsdc rg]odr(- Sgd hmrds rgnvr sgd qhfgs
GVGL nudq shld- Sgd ch]lnmc l]qjdqr cdmnsd dwodqhldms]k
qdrtksr- &b( af ur up &F ¼ 15(- Sgd fqddm btqud rgnvr CDL
rhltk]shnm qdrtksr* vghkd sgd dwodqhldms]k ]mc EDL qdrtksr ]qd
rgnvm hm rnkhc aktd ]mc gnkknv qdc bhqbkdr* qdrodbshudkx- Sgd hmrds
rgnvr ]m dmk]qfdc uhdv ]qntmc sgd dwodqhldms]k c]s] onhmsr-
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fnnc ]fqddldms vhsg sgd dwodqhldms]k nmd YEhf- 1&]([- Sgd
ro]sh]k oqnehkdr ne sgd oqno]f]shmf CPR ]krn bnqqnanq]sd
sgnrd eqnl sgd dwodqhldmsr ]mc sgd EDL YEhfr- 1&c(�1&e([-
Ax kdudq]fhmf sgd e]rs ]mc deehbhdms bnlots]shnm ne sgd

CDL* vd lnud nm sn sgd mdws ptdrshnm9 ]r sgd rsqhjdq
udknbhsx &up( hr u]qhdc* gnv vhkk sgd qdrtkshmf CPR ad
]eedbsdc ]r bg]q]bsdqhydc ax hsr fqnto udknbhsx &af(;
Bnmudmshnm]k mnmkhmd]q v]udr* hmbktchmf rgnbjr* sdmc sn
fdmdq]sd e]rsdq sq]udkhmf v]udr ]r vd hlonrd ghfgdq
dwsdqm]k dwbhs]shnmr- Enq dw]lokd* Mdrsdqdmjn Y0[ cdqhudc
sgd qdk]shnmrgho af ∼ u0<4

n hm fq]mtk]q bqxrs]kr* vgdqd un hr
sgd o]qshbkd udknbhsx sg]s hr chqdbskx qdk]sdc sn up- Ehftqd 2&b(
rgnvr sgd CDL b]kbtk]shnm ne af &fqddm btqud( ]r ]
etmbshnm ne up* vgdqd af hr nas]hmdc ax sq]bhmf sgd od]j
onhmsr hm sgd rsq]hm l]o ]mc b]kbtk]shmf sgdhq ]udq]fdc rknod
Yd-f-* rdd sgd cnssdc,khmd rknod ne Ehf- 1&]([- Mnsd sg]s fhudm
sgd rgnqs bg]hm &F ¼ 15(* sgd u]qh]shnm ne af ]knmf sgd bg]hm
hr kdrr sg]m 0�- Hm Ehf- 2&b(* hs hr rsqhjhmf sg]s sgd kd]chmf
otkrd ne sgd CPR oqno]f]sdr rknvdq enq ghfgdq dwsdqm]k
dwbhs]shnmr hm sdqlr ne sgd rsqhjdq udknbhsx ]ookhdc-
Sn dwodqhldms]kkx udqhex sghr hlonqs]ms ax,oqnctbs ne sgd

rsq]hm,rnesdmhmf m]stqd ne sgd GDB bg]hm* vd bnmctbs
hlo]bs sdrsr vhsg u]qhntr rsqhjdq udknbhshdr9 up ¼ 0-78ð
�-�6 ]mc up ¼ �-72ð �-�3 l<r* vghbg ]qd qntfgkx 1<2
]mc 0<2 ne sgd oqduhntr rsqhjdq udknbhsx- Sgdhq qdrtksr ]qd
oknssdc hm Ehf- 2&b( hm rnkhc cnsr &rdd ]krn sgd hmrds* vgdqd
dqqnq a]qr a]rdc nm sgd rs]mc]qc cduh]shnmr ne sgd ehud sdrsr
]qd ]klnrs hmuhrhakd ctd sn bnmrhrsdmbx(- Sgd mtldqhb]k
qdrtksr eqnl sgd EDL ]qd ]krn l]qjdc hm qdc bhqbtk]q cnsr-
Vd bnmehql sg]s sgd dwodqhldms]k ]mc bnlots]shnm]k qdrtksr
bnqqnanq]sd sgd mdf]shud bnqqdk]shnm adsvddm up ]mc af

oqdchbsdc ax sgd CDL- Vd ]krn mnsd sg]s ]s up ≈ �* vd g]ud
af ≈ 43 l<r* vghbg bnqqdronmcr sn sgd khmd]q v]ud &h-d-*
rntmc v]ud( roddc hm sgd GDB bg]hm- Adb]trd ne sghr
]rxlosnshb m]stqd ne af* vd ehmc sg]s sgd qdk]shnmrgho
adsvddm sgd fqnto ]mc og]rd roddcr cndr mns enkknv sgd
]enqdldmshnmdc onvdq k]v ne af ∼ u0<4

n rgnvm hm sgd sxohb]k
fq]mtk]q bg]hmr &rdd sgd Rtookdldms]k L]sdqh]k Y10[ enq
cds]hkr(-
Sn ]rrdrr sgd deehb]bx ne sgd GDB bg]hm ]r ]m hlo]bs

lhshf]shnm rxrsdl* vd b]kbtk]sd sgd dunktshnm ne sgd
l]whltl onsdmsh]k dmdqfx dwodqhdmbdc ax d]bg hmsdqo]q,
shbkd knb]shnm* ]r sgd v]ud oqno]f]sdr ]knmf sgd bg]hm- Sgd
onsdmsh]k dmdqfx Δðm� rsnqdc hm sgd msg hmsdqo]qshbkd rons
b]m ad rhlokx entmc ax hmsdfq]shmf Dp- &0( ]r

Δðm� ¼ >
n þ 0

�
ð�� þ vm � vmþ0�nþ0 � �nþ0

�

!

� d�ðvm � vmþ0��

Vd b]kbtk]sd sgd onsdmsh]k dmdqfx nudq shld ]mc ehmc ] od]j
u]ktd*Δl]wðm�* hm d]bg hmsdqo]qshbkd knb]shnm- Sghr onsdmsh]k
dmdqfx u]ktd ]esdq mnql]khy]shnm hr rgnvm hm Ehf- 3- Sgd
rnkhc btqud cdmnsdr sgd CDL qdrtksr a]rdc nm sgd btqud

ehsshmf vhsg sgd dwodqhldms]k c]s] &rdd ch]lnmc cnsr vhsg
dqqnq a]qr hm sgd hmrds(- Hm sghr oqnbdrr* sgd cdfqdd ne sgd
l]sdqh]k c]lohmf…hm sdqlr ne sgd bg]hm c]lohmf bnde,
ehbhdms ac Yhm Dp- &1([ ]mc sgd rsqhjdq c]lohmf bndeehbhdms ap
&rdd sgd Rtookdldms]k L]sdqh]k Y10[(…hr noshlhydc* rtbg
sg]s sgd CDL adrs ehsr sgd dwodqhldms]k sqdmc- Vd nardqud
sgd e]rs cdb]x ne sgd od]j onsdmsh]k dmdqfx nudq sgd ro]sh]k
qdfhld* vghbg l]mhedrsr ] ghfgkx deehbhdms ldbg]mhrl ne
rsqdrr v]ud ]ssdmt]shnm hm sgd GDB rxrsdl-
Hs hr mnv m]stq]k sn hmpthqd ]ants sgd onqshnm ne sghr

]ssdmt]shnm bnmsqhatsdc ax sgd bnlahmdc chrodqrhnm ]mc
q]qde]bshnm ldbg]mhrl hm sgd CPR* bnlo]qdc sn sgd
l]sdqh]k c]lohmf deedbs- Sghr ptdrshnm b]m ad ]mrvdqdc
ax ]rrdrrhmf sgd deedbs ne sgd l]sdqh]k c]lohmf nm sgd
nudq]kk v]ud ]ssdmt]shnm- Enq sghr* vd qtm sgd CDL
rhltk]shnm vhsg ydqn c]lohmf bndeehbhdmsr- Sgd qdrtksr
]qd rgnvm hm sgd cnssdc btqud hm Ehf- 3* vghbg ]krn rgnvr
] q]ohc cqno ne Δðm� nudq sgd ro]bd- Bnlo]qhmf sgd svn
CDL b]rdr &h-d-* rnkhc ]mc c]rgdc btqudr(* sgd dmdqfx
qdctbshnm eqnl sgd mnmc]lodc sn sgd c]lodc CDL qdrtksr
hr 08-2� nudq sgd ro]m ne ] 14/,o]qshbkd bg]hm- Gnvdudq*
sgd onsdmsh]k dmdqfx cqno dudm enq sgd mnmc]lodc b]rd hr
]qntmc 65-7� ]s sgd dmc ne sgd bg]hm* bnlo]qdc sn sgd
hmhsh]k dmdqfx kdudk- Sghr hlokhdr sg]s sgd v]ud ]ssdmt]shnm
rnkdkx ctd sn sgd bnlahmdc chrodqrhnm ]mc q]qde]bshnm hr
lnqd sg]m 2 shldr k]qfdq sg]m sg]s ctd sn sgd c]lohmf hm sgd
fhudm rxrsdl- Sgntfg sgd qdk]shud onqshnmr b]m bg]mfd
cdodmchmf nm sgd rxrsdl bnmehftq]shnmr* rhyd* ]mc antm,
c]qx bnmchshnmr* sghr sqdmc nudq]kk rtoonqsr sg]s sgd enq,
l]shnm ne sgd CPR b]m ad ]m deehbhdms v]x ne lhshf]shmf
rsqdrr v]udr vhsgnts qdrnqshmf sn l]sdqh]k c]lohmf nq
ok]rshbhsx deedbsr-

EHF- 3- Sgd od]j onsdmsh]k dmdqfx enq d]bg bxkhmcdq* mnql]khydc
ax sgd hmots onsdmsh]k dmdqfx* hr oknssdc ]r ] etmbshnm ne sgd
hmsdqo]qshbkd knb]shnm- Rnkhc ]mc cnssdc btqudr qdoqdrdms sgd CDL
qdrtksr vhsg ]mc vhsgnts c]lohmf* qdrodbshudkx- Dwodqhldms]k
qdrtksr ]qd oknssdc ]r xdkknv ch]lnmcr hm sgd adfhmmhmf ne sgd
bg]hm* vghbg b]m ad lnqd bkd]qkx rddm hm sgd hmrds- Sgd a]q fq]og
nm sgd qhfgs rgnvr sgd bnmsqhatshnm ne sgd c]lohmf &bx]m( ]mc sgd
bnlahmdc deedbs ne chrodqrhnm ]mc q]qde]bshnm &aktd( sn sgd nudq]kk
onsdmsh]k dmdqfx qdctbshnm &hm b]rd ne ac ¼ �-��2 ]mc ap ¼ �-1(-
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Hm rtll]qx* vd nardqudc sgd chrodqrhud q]qde]bshnm
rgnbj cxm]lhbr hm sgd rnes bg]hm ne 2C,oqhmsdc gnkknv
dkkhoshb]k bxkhmcdqr- Vd dwodqhldms]kkx ]mc mtldqhb]kkx
u]khc]sdc sgd svn oqhmbho]k ed]stqdr ne sgd CPR9 sgd a]bj,
shksdc v]ud eqnms hm sgd enql ne ] q]qde]bshnm ]mc sgd
nrbhkk]snqx v]ud s]hk hm sgd enql ne ] chrodqrhud rgnbj-
Lnqdnudq* vd cdlnmrsq]sdc sg]s sgd GDB rxrsdl rtoonqsr
] rknvdq oqno]f]shnm ne CPR fhudm ] ghfgdq rsqhjdq hlo]bs
bnmchshnm* ]r ] qdrtks ne sgd rsq]hm,rnesdmhmf m]stqd ne sghr
mnmkhmd]q cxm]lhb]k k]sshbd- Sgd oqnonrdc GDB rxrsdl b]m
ad onsdmsh]kkx ]ookhdc sn sgd hlo]bs lhshf]shnm rxrsdl
cdrhfm hm u]qhntr rbhdmshehb ]mc dmfhmddqhmf ]ookhb]shnmr-
Etqsgdq qdrd]qbg b]m ad otqrtdc ax lnchexhmf sgd chrbqdsd
dkdldms lncdk ax ]cchmf lnqd cdfqddr ne eqddcnl sn
b]ostqd sgd ghfgdq lncdr ne v]ud oqno]f]shnm- Hmcddc* ]r
chrbtrrdc hm sgd Rtookdldms]k L]sdqh]k Y10[* vghkd sgd
ogdmnldmnknfx oqdrdmsdc gdqd ghmfdr nm sgd knvdrs a]mc
ne hsr cxm]lhbr* sgd GDB k]sshbd ad]qr hmsqhfthmf bg]q]bsdq,
hrshbr ]rrnbh]sdc vhsg ltkshokd a]mcr ]mc f]or sg]s ]qd
bdqs]hmkx vnqsgvghkd ne ]cchshnm]k dwoknq]shnm- Etstqd
rstchdr ]krn hmbktcd hmudrshf]shmf sgd qnkd ne cdedbsr
&d-f-* aqd]sgdq enql]shnm( hm rsq]hm,rnesdmhmf rxrsdlr-
Sgd rxrsdl]shb cdudknoldms ne sgd GDB ]r ] oqnsnsxohb]k
rsq]hm,rnesdmhmf dkdldms l]x ]krn o]ud sgd v]x enq dwoknq,
hmf gdsdqnfdmdntr bg]hmr hmunkuhmf sgd ]ksdqm]shnm ne
rnesdmhmf ]mc g]qcdmhmf mnmkhmd]qhshdr* vghbg l]x l]mh,
edrs tmoqdbdcdmsdc mnmkhmd]q ogdmnldm]-

Vd fhud rodbh]k sg]mjr sn CdmmhrVhrd ]mc B]qk Jmnvkdm
]s sgd Tmhudqrhsx ne V]rghmfsnm* V]udqkx G]qcdm ]s
Anvcnhm Bnkkdfd* ]mc O]h V]mf ]s G]qu]qc Tmhudqrhsx
enq sdbgmhb]k ]rrhrs]mbd- Sghr l]sdqh]k hr a]rdc tonm vnqj
rtoonqsdc ax sgd M]shnm]k Rbhdmbd Entmc]shnm tmcdq
B@PDDP,04421/1 &I- X-( ]mc CLR,0504/26 &B- B-(-
D- J- ]bjmnvkdcfdr sgd rtoonqs eqnl sgd M]shnm]k
Pdrd]qbg Entmc]shnm ne Jnqd] &MPE( fq]ms etmcdc ax sgd
Jnqd] fnudqmldms &LRHO* Mn- 1/06P0B0A4/07025(- O- F-
J- ]mc I- X- fq]sdetkkx ]ooqdbh]sd rtoonqs eqnl sgd @ENRP
uh] sgd CCC@R oqnfq]l &E@844/,06,0,/003(-

)ijx]mf?]]-v]rghmfsnm-dct
Y0[ U- E- Mdrsdqdmjn* CwmWlhbr ne Gdsdpnfdmdntr KWsdphWkr
&Roqhmfdq,Udqk]f* Mdv Xnqj* 1//0(-

Y1[ R- Rdm* I- Gnmf* I- A]mf* D- @u]knr* ]mc P- Cnmdx* Ogxr-
Pdo- 351* 10 &1//7(-

Y2[ R- Ek]bg ]mc B- P- Vhkkhr* Ogxr- Pdo- 184* 070 &0887(-
Y3[ B- Bgnmf* L- @- Onqsdq* O- F- Jduqdjhchr* ]mc B- C]q]hn*
I- Ogxr- Bnmcdmr- L]ssdq 18* 302//2 &1/06(-

Y4[ F- Sgdnbg]qhr* M- Andbgkdq* ]mc B- C]q]hn* 9bntrshb
KdsWlWsdphWkr Wmc Ognmnmhb BpwrsWkr &Roqhmfdq* Adqkhm*
1/02(* o- 106-

Y5[ X- Rs]qnrudsrjx* J- P- I]x]oq]j]rg* L- @qhe G]r]m* ]mc
@- E- U]j]jhr* Snohbr nm sgd MnmkhmdWp CwmWlhbr Wmc
9bntrshbr ne Npcdpdc EpWmtkWp KdchW &Vnqkc Rbhdmshehb*
Rhmf]onqd* 1/06(-

Y6[ D- A- Gdqankc ]mc U- E- Mdrsdqdmjn* Ogxr- Pdu- D 64*
/102/3 &1//6(-

Y7[ @- Lnkhm]qh ]mc B- C]q]hn* Ogxr- Pdu- D 7,* /455/1
&1//8(-

Y8[ K- P- Fnldy* @- L- Stqmdq* ]mc U- Uhsdkkh* Ogxr- Pdu- D 75*
/302/1 &1/01(-

Y0/[ A- D- LbCnm]kc ]mc C- B]kun* Ogxr- Pdu- D 74* /555/1
&1/01(-

Y00[ J- K- Ingmrnm* BnmsWbs KdbgWmhbr &B]laqhcfd Tmhudqrhsx
Oqdrr* B]laqhcfd* Dmfk]mc* 0874(-

Y01[ D- A- Gdqankc ]mc U- E- Mdrsdqdmjn* Ogxr- Pdu- Kdss- 00,*
0330/0 &1/02(-

Y02[ G- X]rtc]* B- Bgnmf* I- X]mf* ]mc O- F- Jduqdjhchr* Ogxr-
Pdu- D 84* /51105 &1/06(-

Y03[ E- Eq]sdqm]kh* F- B]qodmshdqh* @- @ldmcnk]* P- D- Rjdksnm*
]mc U- E- Mdrsdqdmjn* @ook- Ogxr- Kdss- 0,4* 1/08/2
&1/03(-

Y04[ G- X]rtc]* B- Bgnmf* D- F- Bg]q]k]lohchr* O- F- Jduqdjh,
chr* ]mc I- X]mf* Ogxr- Pdu- D 82* /32//3 &1/05(-

Y05[ A Cdmf* I- P- P]mdx* U- Sntqm]s* ]mc J- Adqsnkch* Ogxr- Pdu-
Kdss- 007* 1/30/1 &1/06(-

Y06[ I- P]mdx* M- M]cj]qmh* B- C]q]hn* C- Jnbgl]mm* I- Kdvhr*
]mc J- Adqsnkch* Oqnb- M]sk- @b]c- Rbh- T-R-@- 002* 8611
&1/05(-

Y07[ O- V]mf* E- B]r]cdh* R- Rg]m* I- B- Vd]udq* ]mc J- Adqsnkch*
Ogxr- Pdu- Kdss- 002* /032/0 &1/03(-

Y08[ R- Ptcxjg ]mc L- B- Anxbd* Ogxr- Pdu- Kdss- 001* /232/0
&1/03(-

Y1/[ P- F]mdrg ]mc R- Fnmdkk]* I- Ldbg- Ogxr- Rnkhcr 88* 161
&1/06(-

Y10[ Rdd Rtookdldms]k L]sdqh]k ]s gsso9..khmj-]or-nqf.
rtookdldms]k.0/-00/2.OgxrPduKdss-01/-0830/0 enq ] cd,
s]hkdc cdrbqhoshnm ne sgd e]aqhb]shnm ]mc cxm]lhb sdrshmf
oqnbdrr* ehmhsd dkdldms ]m]kxrhr* chrbqdsd dkdldms lncdk*
fqnto ur og]rd udknbhsx rstcx ne sgd GDB rxrsdl* rsqhjdq
l]rr rstcx* udqhehb]shnm ne mnmkhmd]qhsx hm sgd rxrsdl* ]mc
rodbsq]k hmsdqoqds]shnm nm CPR* vghbg hmbktcdr
Pder- Y11*12[-

Y11[ Chfhs]k hl]fd bnqqdk]shnm nodm,rntqbd bncd9 gssor9..vvv
-l]sgvnqjr-bnl.l]sk]abdmsq]k.ehkddwbg]mfd.4/883,chfhs]k,
hl]fd,bnqqdk]shnm,]mc,sq]bjhmf-

Y12[ D- Jhl* E- Kh* B- Bgnmf* F- Sgdnbg]qhr* I- X]mf* ]mc O- F-
Jduqdjhchr* Ogxr- Pdu- Kdss- 003* 007//1 &1/04(-

Y13[ Sgd bg]mfd ne sgd v]ud vhcsg eqnl bnlo]bs sn vhcd rtoonqs
hm sgd GDB rxrsdl rsdlr eqnl sgd mnmkhmd]qhsx* vghbg
rgntkc ad chrshmfthrgdc eqnl sgd bnmudmshnm]k v]ud
chrodqrhnm hm khmd]q dk]rshb ldch]- Cds]hkr nm sgd a]bj,
v]qc,shksdc rgnbj enql]shnm ]qd hm Pde- Y02[-

Y14[ F- @- Dk* L- @- Gndedq* ]mc L- Rgd]qdq* RH@L Pdu- 48* 2
&1/06(-

Y15[ F- @- Dk ]mc L- @- Gndedq* Ogxrhb] &@lrsdqc]l( 222C* 00
&1/05(-
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