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�arspZbs0 Sgd kZxnts ne tqaZm athkchmfr rgnvr rhfmhzbZms
gdsdqnfdmdhsx: vghbg kdZcr sn sgd rhfmhzbZms roZshZk hmgnln/
fdmdhsx ne sgd vhmc zdkc hm Zmc nudq sgd bZmnox ne tqaZm
rsqdds bZmxnmr0 Gnvdudq: lnrs ne sgd btqqdms tqaZm bZmnox
lncdkr cn mns etkkx bnmrhcdq sgd gdsdqnfdmdhsx ne sgd tq/
aZm bZmnox0 KZqfd chrbqdoZmbhdr sgtr dwhrs adsvddm sgd vhmc
roddcr rhltkZsdc ax sgd btqqdms tqaZm bZmnox lncdkr Zmc
sgnrd nardqudc hm sgd rsqdds bZmxnm0 Hm sghr rstcx: Z oZqZl/
dsdqhyZshnm rbgdld enq vhmc zdkcr: Hmgnlnfdmdntr Vhmc
Rbgdld enq TqaZm Rsqdds –HVRTR(: hr cdudknodc sn adssdq
bgZqZbsdqhyd sgd gdsdqnfdmdhsx ne sgd tqaZm bZmnox0 Vd trd
Z bnlotsZshnmZk fithc cxmZlhbr ldsgnc sn fdmdqZsd sgd HV/
RTR rbgdld Zmc bnloZqd hs vhsg nardquZshnmr ne sgd vhmc
oqnzkd Zmc stqatkdms fitw hm Zmc nudq sgd rsqdds bZmxnm enq
uZkhcZshnm0 Hm HVRTR: sgd vhmc roddc udqshbZk oqnzkdr Zs
rhw qdoqdrdmsZshud onrhshnmr knbZsdc hm Z sxohbZk rsqdds bZmxnm
–h0d0: sgd vhmcvZqc nq kddvZqc rhcd ne Z knmf rsqZhfgs rsqdds
nq sgd hmfinv nq ntsfinv dmc( Zqd oZqZldsdqhydc rdoZqZsdkx0
Sgd vhmc oqnzkd ax HVRTR sgtr bZm adssdq cdrbqhad sgd gnq/
hynmsZk gdsdqnfdmdhsx ne sgd tqaZm mdZq/rtqeZbd vhmc zdkc:
d0f0: sgd cxmZlhb cqZf deedbs ne athkchmfr hm sgd knvdq Zs/
lnrogdqhb kZxdq nudq sgd tqaZmhydc kZmc trd0 Sgd uZkhcZshnm
aZrdc nm nardquZshnmr rgnvr sgZs sgd odqenqlZmbd ne rhltkZ/
shnm qdrtksr ax HVRTR hr adssdq sgZm sgZs ax sgd dwonmdmshZk-
knfZqhsglhb –dwo/knf( kZv vhcdkx trdc hm sgd btqqdms tqaZm
rbgdldr0 Vd bnmrhcdq sxohbZk athkchmf ZqqZmfdldms Zmc rod/
bhzb rsqdds nqhdmsZshnmr hm HVRTR enq vhmc zdkc rhltkZ/

shnmr: vghbg bZm adssdq lZsbg sgd chrsqhatshnm bgZqZbsdqhrshbr
ne rsqdds bZmxnmr Zqntmc sgd nardquZshnm onhms hm sgd rsqdds
bZmxnm0 Sgd ZudqZfdc vhmc oqnzkdr Zmc stqatkdmbd dmdqfx
fitwdr hm sgd lncdk fqhcr ne tqaZm ZqdZr ax HVRTR Zqd Zkrn
mdZqdq sn sgd nardquZshnmr sgZm sgnrd ax sgd dwo/knf kZv0 Sgd
mnqlZkhydc ldZm dqqnqr –MLDr( adsvddm sgd rhltkZsdc Zmc
sgd nardqudc udqshbZk ZudqZfd vhmc roddc Zqd 3809’ enq HV/
RTR Zmc 450fl’ enq dwo/knf kZv hm sgd qZmfd eqnl sgd fqntmc
sn 3 shldr sgd ZudqZfd gdhfgs ne sgd athkchmfr Zmc 69’ enq
HVRTR Zmc 17407’ enq dwo/knf kZv hm sgd rsqdds bZmxnm
–qZmfd eqnl sgd fqntmc sn athkchmf sno(0 Sghr rstcx oqnudr
sgZs sgd ZbbtqZbx ne rhltkZshnmr ne kZmc rtqeZbd oqnbdrrdr Zmc
mdZq/fqntmc ldsdnqnknfhbZk oqnbdrrdr nudq sgd tqaZm bZmnox
bZm ad hloqnudc ax etkkx bnmrhcdqhmf sgd gdsdqnfdmdhsx ne
sgd tqaZm bZmnox kZxnts rsqtbstqdr Zmc sgd hmgnlnfdmdhsx ne
vhmc zdkc chrsqhatshnmr hm Zmc nudq sgd rsqdds bZmxnm0 HV/
RTR hr dwodbsdc sn ad bntokdc vhsg ldrnrbZkd Zslnrogdqhb
lncdkr sn hloqnud sgd ZbbtqZbx ne sgd vhmc zdkc: kZmc rtq/
eZbd dmdqfx atcfds: ldsdnqnknfhbZk Zmc Zslnrogdqhb bgdl/
hrsqx rhltkZshnmr0

fl Hmspnctbshnm

Sgd vhmc roddc hm sgd okZmdsZqx antmcZqx kZxdq –OAK( hr nmd
ne sgd jdx ldsdnqnknfhbZk eZbsnqr Zeedbshmf sgd kZmc rtqeZbd
dmdqfx aZkZmbd: qdfhnmZk vdZsgdq Zmc bkhlZsd: Zr vdkk Zr sgd

Otakhrgdc ax Anodpmhbtr OtakhbZshnmr nm adgZke ne sgd DtpnodZm Fdnrbhdmbdr Tmhnm0



3275 Y0 Iht ds Zk0. HVRTR/ufl

chrsqhatshnm ne mdZq/rtqeZbd Zslnrogdqhb onkktsZmsr –Wt ds Zk0:
19fl4, Cdmf ds Zk0: 19fl7, Odmf ds Zk0: 191fl(0 TqaZmhyZshnm
bZtrdr bnlokdw bZmnox rsqtbstqdr aZrdc nm sgd athkchmf-
rsqdds bZmxnm tmhs: vghbg Zqd pthsd cheedqdms eqnl sgd mZs/
tqZk udfdsZshnm/rnhk sxod bZmnox –Qdm ds Zk0: 19fl4, Ygt ds
Zk0: 19fl6, OZtk ds Zk0: 19fl7, Bnksdq ds Zk0: 19fl8(0 Sgd bnl/
okdw rgZodr Zmc ZqqZmfdldms ne tqaZm athkchmfr kdZc sn sgd
fqdZs bnlokdwhsx hm sgd chrsqhatshnmr ne sgd vhmc Zmc stqat/
kdmbd zdkc Zmc rgnv sgd nauhntr roZshZk hmgnlnfdmdhsx ne sgd
sgqdd/chldmrhnmZk vhmc zdkc hm Zmc nudq sgd rsqdds bZmxnmr
–Kh ds Zk0: 19fl7: 1919(0 Sgd hmgnlnfdmdntr vhmc zdkc hm Zmc
nudq sgd tqaZm rsqdds bZmxnm mns nmkx kdZcr sn pthsd bnlokdw
bgZqZbsdqhrshbr ne lnldmstl Zmc lZrr fitwdr nudq sgd tqaZm/
hydc tqaZm kZmc bnudq –Qxt Zmc AZhj: 19fl2, FZmaZs ds Zk0:
19fl3Z: a( ats Zkrn bZtrdr sgd rhfmhzbZms roZshZk uZqhZshnm hm
Zhq onkktsZms bnmbdmsqZshnm hm tqaZm rsqdds bZmxnmr –GZlZm ds
Zk0: 19fl1, AZmjr ds Zk0: 19fl4, LhZn ds Zk0: 19fl4, GtZmf ds Zk0:
19fl6, IZdmhbjd ds Zk0: 19fl6, LhZn Zmc Kht: 19fl8, Cd üqqtcZ
LnqdhqZ ds Zk0: 1919, XZmf ds Zk0: 191fl(0

Sgd vhmc oZqZldsdqhyZshnm rbgdldr enq sgd tqaZm ZqdZ
Zookhdc hm lnrs ne sgd btqqdms Zhq ptZkhsx lncdkr gZud mns
etkkx bnmrhcdqdc sgd gdsdqnfdmdhsx ne sgd tqaZm bZmnox kZxnts
rsqtbstqdr, sgtr sgd hmgnlnfdmdhsx ne sgd vhmc zdkc hm Zmc
nudq sgd tqaZm bZmnox gZr mns addm etkkx bnmrhcdqdc dhsgdq
–LZrrnm: 1999, JtrZjZ ds Zk0: 199fl, JZcZudqtft ds Zk0: 19fl8,
LZrrnm ds Zk0: 1919(0 Sgd bkZrrhbZk dwonmdmshZk-knfZqhsglhb
–dwo/knf( oqnzkd rbgdldr vhcdkx Zookhdc hm sgnrd rhltkZ/
shnmr Zqd aZrdc nm sgd gxonsgdrhr ne gnlnfdmdhsx hm sgd gnq/
hynmsZk –LZrrnm: 1999, LZqshkkh: 1991(: vghbg oqnctbdr sgd
ZudqZfdc vhmc zdkc hm sgd lncdk fqhc onhmsr ne sgd tqaZm kZmc
rtqeZbd0 Ats hs hr tmqdZrnmZakd sn chqdbskx bnloZqd sgd vhmc
zdkc rhltkZsdc ax sgd dwo/knf kZv vhsg sgd nardquZshnmr:
rhmbd sgd nardquZshnm ronsr knbZsdc hm sgd tqaZm rsqdds bZmxnm
Zqd Zeedbsdc ax sgd hmgnlnfdmdntr Zhqfinv zdkc: bZtrdc ax
sgd kZxnts chrsqhatshnm ne rtqqntmchmf athkchmfr0 Sgd ldZ/
rtqdldms dwodqhldmsr rds to –RgZ ds Zk0: 191fl( hm MZmihmf
rgnvdc sgd uZqhZshnmr hm nardqudc rtqeZbd dmdqfx fitw hm che/
edqdms knbZshnmr nudq sgd tqaZm bZmnox: vghbg oqnudr sgd gds/
dqnfdmdhsx ne dmdqfx fitw nudq sgd cheedqdms qdoqdrdmsZshud
onrhshnmr ne sgd tqaZm bZmnox: d0f0: nm athkchmf qnner nq sgd
rsqdds bZmxnm0 Sgd hmbnmrhrsdmbx ne roZshZk qdoqdrdmsZshudmdrr
adsvddm sgd onhms nardquZshnmr Zmc sgd lncdk fqhc rhltkZ/
shnm qdrtksr kdZcr sn rhfmhzbZms cheedqdmbdr hm sgdhq mtldqhbZk
uZktdr0 Sghr cduhZshnmr adsvddm sgd rhltkZshnmr Zmc nardq/
uZshnmr hm Zmc nudq sgd tqaZm bZmnox bZm ad entmc hm ansg
ldsdnqnknfhbZk Zmc bgdlhbZk oqnbdrr lncdkhmf rstchdr: d0f0:
sgd hmsdmrhsx ne sgd tqaZm gdZs hrkZmc –TGH( Zmc mnbstqmZk rsZ/
ahkhsx oqnodqshdr ne sgd OAK –MZhq: 19flfl, JtrZjZ ds Zk0: 19fl1,
Rbgtadqs Zmc FqnrrlZm/BkZqjd: 19fl3, LhZn ds Zk0: 19fl4, Qdm
ds Zk0: 19fl8Z: a(0 GtrZhm ds Zk0 rgnvdc sgZs sgd Snvm Dmdqfx
Atcfds –SDA( rbgdld oqnctbdc Z knvdq cZxshld lZwhltl
Zmc Z ghfgdq mhfgsshld lhmhltl enq sdlodqZstqd rhltkZ/
shnmr hm tqaZm qdfhnmr Zmc nudqdrshlZsdc TGH ctqhmf sgd kZsd
dudmhmf gntqr –GtrZhm ds Zk0: 19fl2(0 Sgtr sgd mdZq/fqntmc
onkktsZms bnmbdmsqZshnmr ctqhmf sgd gdZux Zhq onkktshnm dudmsr

hm rhltkZshnmr Zqd nudqdrshlZsdc hm tqaZm ZqdZr –EZkklZmm ds
Zk0: 19fl5, RZmshZfn ds Zk0: 1919, Wtd ds Zk0: 191fl(0 Rstchdr
rtffdrs sgZs sgdrd rhltkZshnm dqqnqr hm mdZq/rtqeZbd onkktshnm
bnmbdmsqZshnm lZhmkx bnld eqnl sgd hmZbbtqZsd rhltkZshnm
ne mdZq/rtqeZbd Zslnrogdqhb dmuhqnmldmsZk bZoZbhsx ax sgd
lncdk: vghbg hr ctd sn sgd eZbs sgZs sgd lncdk bZmmns rhl/
tkZsd sgd dmdqfx chrsqhatshnm Zmc cxmZlhb bgZqZbsdqhrshbr ne
sgd tqaZm rtqeZbd bZmnox vdkk –RZhy/Knody ds Zk0: 1996, AZj/
kZmnu ds Zk0: 19flfl, GZqqhrnm: 19fl7, JgZkhk: 19fl7, Bgdm ds Zk0:
1919(0

Hm rtllZqx: Z rbgdld sgZs etkkx bnmrhcdqr sgd gdsdqn/
fdmdhsx ne sgd vhmc zdkc bZtrdc ax sgd gdsdqnfdmdntr tqaZm
bZmnox rsqtbstqd hr udqx hlonqsZms enq etqsgdq ZbbtqZsd rhl/
tkZshnm ne ldsdnqnknfhbZk oqnbdrrdr –Rósyk ds Zk0: 1919(: sgd
rtqeZbd fitwdr –RgZ ds Zk0: 191fl(: sgd OAK Zslnrogdqhb bnm/
chshnmr –LhZn ds Zk0: 1998, SgZsbgdq Zmc Gtqkdx: 19flfl, LhZn
Zmc Bgdm: 19fl3(: Zmc Zkrn sgd Zhq onkktshnm hm Zmc Zqntmc sgd
tqaZm qdfhnmr –Kht ds Zk0: 1919: 191fl(0

Hm sgd oqdrdms rstcx: vd cdudknodc sgd Hmgnlnfdmdntr
Vhmc Rbgdld enq TqaZm Rsqdds –HVRTR( sn etkkx cdrbqhad
sgd gdsdqnfdmdntr bgZqZbsdqhrshbr ne sgd vhmc zdkc hm Zmc
nudq sgd tqaZm bZmnox0 Ehqrskx: Z sxohbZk athkchmf-rsqdds kZx/
nts lncdk vZr bnmrsqtbsdc ax trhmf bnlotsZshnmZk fithc cx/
mZlhbr –BEC( ldsgnc: Zmc sgd sgqdd/chldmrhnmZk vhmc zdkcr
hmrhcd Zmc Zanud sgd rsqdds bZmxnm vdqd rnkudc tmcdq sgd hmh/
shZk Zmc antmcZqx bnmchshnmr ne cheedqdms aZbjfqntmc vhmc
chqdbshnmr Zmc rsqdds bZmxnm fdnldsqhb oZqZldsdqr0 Sgdm sgd
bgZqZbsdqhrshb udqshbZk vhmc oqnzkdr vdqd oZqZldsdqhydc nudq
rhw qdoqdrdmsZshud onrhshnmr hm sgd sxohbZk rsqdds bZmxnm Zmc
zmZkkx rtllZqhydc sn ad sgd HVRTR rbgdld0 Lnqdnudq: sgd
vhmc oqnzkd rhltkZshnmr ax HVRTR vdqd udqhzdc Zmc bnq/
qdbsdc ax trhmf sgd vhmc oqnzkd nardquZshnm cZsZ hm Z rsqdds
bZmxnm0 Sgd uZkhcZshnmr ne HVRTR vdqd Zkrn rds to ax bnl/
oZqhmf nardqudc udqshbZk vhmc oqnzkdr Zmc rtqeZbd fitwdr vhsg
sgnrd bZkbtkZsdc aZrdc nm HVRTR0

Sgd aqhde hmsqnctbshnmr ne sgd nardquZshnmr Zmc sgd BEC
ldsgncr bZm ad entmc hm Rdbs0 10fl Zmc 101, sgd hmhshZkhyZshnm
rdsshmfr ne sgd rbgdld Zmc sgd hmsqnctbshnm ne sgd qdfqdrrhnm
ldsgnc Zqd cdrbqhadc hm Rdbs0 1020 Sgd oZqZldsdqhyZshnm qd/
rtksr Zmc chrbtrrhnmr Zqd hm Rdbs0 2: Zmc sgd uZkhcZshnm ne HV/
RTR hr hm Rdbs0 30 Sgdm sgd bnmbktrhnmr Zqd fhudm hm Rdbs0 40

1 CZsZ: ldsgncnknfx Zmc lncdk

10fl AEC lncdk cdrbphoshnm

Sgd BEC ldsgnc vZr Zookhdc hm rstcx sn ZmZkxyd gnv sgd
fdnldsqhb bgZqZbsdqhrshbr ne sgd rsqdds bZmxnm hmfitdmbd sgd
vhmc zdkc hm Zmc nudq sgd tqaZm bZmnox0 ü rdqhdr ne mtldqh/
bZk dwodqhldmsr vdqd rds to hm sgd rsqdds bZmxnm rbdmZqhn ax
sgd BEC lncdk NodmENüL/u7 –gssor.??nodmenZl0nqf?: kZrs
Zbbdrr. fl Rdosdladq 1919(: hm vghbg sgd ZudqZfd rsqdds vhcsg
Zmc athkchmf gdhfgs vdqd rds Zr sgd bnmsqnk uZqhZakdr0 Sgd
MZuhdq-Rsnjdr dptZshnmr vhsg sgd rsZmcZqc j-ε stqatkdmbd

Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912 gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912



Y0 Iht ds Zk0. HVRTR/ufl 3276

bknrtqd rbgdld vdqd rnkudc ax sgd enkknvhmf dptZshnmr: Zmc
sgd vhmc udknbhsx Zmc stqatkdmbd udqshbZk oqnzkdr hm sgd rhw
rodbhZk knbZshnmr vdqd nasZhmdc.
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vgdqd th hr sgd hsg bnlonmdms ne vhmc udknbhsx: l× hr sgd
lnchzdc ldZm jhmdlZshb oqdrrtqd: µdee hr sgd deedbshud jhmd/
lZshb uhrbnrhsx vghbg hr dwoqdrrdc Zr µdee + µ′µs vhsg µ enq
lnkdbtkZq uhrbnrhsx: µs hr stqatkdmbd uhrbnrhsx dwoqdrrdc Zr
µs + ρv�j

1<ε: j qdoqdrdmsr stqatkdms jhmdlZshb dmdqfx: Zmc
ε hr stqatkdms chrrhoZshnm0 LdZmvghkd: sgd j-εlncdk bnmsZhmr
zud dlohqhbZk bnmrsZmsr hm Dpr0 –2( Zmc –3(: Zmc sgd uZktdr Zqd
khrsdc Zr enkknvr.v� + 9.98.vfl + fl.33:v1 + fl.81.σj + fl.9
Zmc σε + fl.20

101 RhltkZshnm hmhshZk rdsto

ü sxohbZk fdnldsqhb rsqtbstqd enq Z aZrhb tmhs ne sgd tqaZm
rsqdds-athkchmf bZmxnm vZr rds to hm sgd NodmENüL/u7
lncdk0 ür rgnvm hm Ehf0 flZ: sgd ZudqZfd gdhfgs –cdzmdc Zr
C enq rgnqs( Zmc vhcsg –U ( ne athkchmfr Zmc nqhdmsZshnm ne
sgd rsqdds bZmxnm Zqd sgd jdx oZqZldsdqr sn cdzmd sgd rsqtb/
stqd0 Vd rds kdmfsg ne athkchmfr: vhcsg ne athkchmfr Zmc vhcsg
ne rsqddsr Zr bnmrsZmsr hm sghr qdrdZqbg: vghbg vdqd 29: 4 Zmc
19l: qdrodbshudkx0 Sgd Zrodbs qZshn –üQ( eZbsnq: cdzmdc Zr
sgd qZshn ne athkchmf gdhfgs –C ( sn rsqdds vhcsg –U (: vZr
trdc sn qdoqdrdms sgd cdfqdd ne tqaZm cdudknoldms0 üQ hr
Z jdx eZbsnq sgZs Zeedbsr sgd vhmc zdkcr hm Zmc nudq sgd rsqdds
bZmxnm: Zr vdkk Zr sgd aZbjfqntmc vhmc roddc0Vd bnmctbsdc
mtldqhbZk rdmrhshuhsx rhltkZshnmr enq vhmc roddc Zmc üQ eZb/
snq0

ür sgd chqdbshnm ne sgd aZbjfqntmc vhmc Zkrn hmfitdmbdr
sgd vhmc vhsghm sgd rsqdds bZmxnm: vd hmhshZkhydc sgd aZbj/
fqntmc vhmc roddc hm rhltkZshnmr Zr sgd hmfinv odqodmchbt/
kZq –t hm u chqdbshnm( sn sgd nqhdmsZshnm ne sgd rsqdds bZmxnm0
Sgd vhmc roddc vZr hmhshZkhydc sn ad 90fl: fl: nq 7l r�fl Zr
sgd hmkds antmcZqx bnmchshnm hm NodmENüL hm cheedqdms rbd/
mZqhnr0 Sgd j Zmc ε hm sgd hmfinv antmcZqx Zqd cdsdqlhmdc
ax j + fl.4(Ht9(1 Zmc ε + v

2<3
� j2<1<k: qdrodbshudkx: vgdqd

H hr sgd stqatkdms rsqdmfsg Zmc k hr sgd stqatkdms bgZqZbsdq/
hrshb kdmfsg rbZkd0 Sgd mn/rkho antmcZqx hr Zookhdc hm sgd
fqntmc Zmc athkchmf vZkkr: Zmc sgd nsgdq antmcZqhdr Zqd Zkk

rds sn ad ydqn fqZchdms0 Sgd rdsshmfr ne antmcZqx bnmchshnmr
hm sghr rstcx Zqd vhcdkx trdc hm tqaZm rsqdds BEC rhltkZ/
shnmr: vghbg Zqd uZkhcZsdc ax vhmc stmmdk dwodqhldmsr –üh
ZmcLZj: 19fl6: 19fl7, GtZmf ds Zk0: 19fl8, LhqyZdh: 191fl(0 ükk
sgd hmhshZkhyZshnm rdsshmfr enq dudqx rbdmZqhn rds hm BEC bZrdr
Zqd rtllZqhydc hm SZakd fl0 Sgd cnlZhm rhyd Iu −Ix −Iy
hr 199l− fl99l− 49l0 Sgd fqhc qdrnktshnm hm BEC lnc/
dkhmf vZr rds sn ad fll hm Zkk rbdmZqhnr0 Sgd rsqdds nqhdmsZ/
shnm: kZsdqZk Zmc udqshbZk chqdbshnmr Zqd lZqjdc Zr x: u Zmc
y: qdrodbshudkx0 Hm ldrnrbZkd Zslnrogdqhb lncdkr: sgd knvdrs
kZxdq ne sgd eqdd Zslnrogdqd hr nesdm rds Zr Zants fl04-1 shldr
sgd ZudqZfd gdhfgs ne sgd tqaZm bZmnox0 Rhmbd HVRTR vhkk ad
lZhmkx Zookhdc hm sgd ldrnrbZkd lncdkr: sgd udqshbZk gdhfgs
ne sgd cnlZhm hr rds Zr 49l hm ntq BEC dwodqhldmsr sn lZsbg
vhsg sgd qdpthqdldmsr hm sgd ldrnrbZkd lncdk0

ür rgnvm hm Ehf0 fla: vd rdkdbs rhw sxohbZk knbZshnmr –rgnvm
Zr sgd onhmsr eqnl ü sn E hm Ehf0 fla( hm rhltkZshmf sgd
rsqdds bZmxnm hm BEC sn qdoqdrdms sgd sxohbZk onrhshnmr hm
sgd rsqdds vhsg cheedqdms ZdqncxmZlhb bgZqZbsdqhrshbr Zeedbsdc
ax sgd ZqqZmfdldms ne athkchmf kZxntsr0 Sgd udqshbZk vhmc
oqnzkdr nudq sgdrd onrhshnmr Zqd Zkrn bnmrhcdqdc sn ad cheedq/
dms eqnl dZbg nsgdq0 Sgd rhltkZsdc rsqdds bZmxnm hm BEC hr
chuhcdc hmsn sgqdd rdbshnmr Zknmf sgd qtmmhmf chqdbshnm. dm/
sqZmbd: lhcckd Zmc dwhs0 Hm dZbg rdbshnm: nmd onhms hr rdkdbsdc
nm dZbg rhcd ne sgd rsqdds athkchmfr sn qdoqdrdms sgd vhmcvZqc
Zmc kddvZqc vhmc bnlonmdms ne sgqdd chldmrhnmr0 Sgd udq/
shbZk vhmc oqnzkdr ne vhmc roddc bnlonmdmsr –t: v( Zs sgdrd
rhw sxohbZk knbZshnmr Zqd oZqZldsdqhydc Zmc zssdc hmsn oZqZl/
dsdqhyZshnm dptZshnmr Zmc bZm ad bZsdfnqhydc ax cheedqdms üQr
Zmc hmfinv chqdbshnmr0

Hm dZbg rhltkZshnm rbdmZqhn: sgd udqshbZk vhmc oqnzkdr nudq
sgd rhw sxohbZk knbZshnmr vdqd ZarsqZbsdc eqnl sgd BEC rhlt/
kZshnmr Zmc zssdc ax dlohqhbZk etmbshnmr0 Sgd üQ ne sgd rsqdds
bZmxnm: vhmc udknbhsx –v( Zmc Z rdqhdr ne kZmc rtqeZbd oZqZl/
dsdqr Zqd sgd jdx eZbsnqr ne oZqZldsdqhyZshnm dwoqdrrhnmr0 Eh/
mZkkx: sgd bktrsdq ne udqshbZk vhmc oqnzkdr nm sgd lncdkhmf kn/
bZshnmr ü-E vdqd dloknxdc hm sgd HVRTR rbgdld0 HVRTR
hr cdudknodc sn hloqnud sgd rhltkZshnm ZbbtqZbx ne udqshbZk
vhmc oqnzkdr hm Zmc nudq sgd tqaZm bZmnox ax bnmrhcdqhmf
sgd roZshZk hmgnlnfdmdntr ne sgd tqaZm bZmnox vdkk0

102 Sgd cdymhshnm ne sgd idx uZphZakdr hm lncdk

1020fl Sgd udpshbZk vhmc opnykd – �sno Zmc �bZm( hm
dwonmdmshZk-knfZphsglhb kZv

Sgd dwo/knf kZv vhmc oqnzkd hr vhcdkx trdc hm vhmc zdkc oZ/
qZldsdqhyZshnm rhltkZshnmr enq rbdmZqhnr vhsg Zm nodm Zmc fiZs
mZstqZk tmcdqkxhmf rtqeZbd: vghbg hr bnmrhcdqdc gnqhynmsZkkx
tmhenql0 Sgd dwo/knf vhmc oqnzkd hr Zookhdc hm rbdmZqhnr ne
tqaZm rsqdds bZmxnmr: vgdqd sgd knfZqhsglhb Zmc dwonmdmshZk
oZqsr Zqd antmcdc ax sgd chrokZbdldms gdhfgs: vghbg Zqd rds
Zr svn/sghqcr ne athkchmfr@ ZudqZfd gdhfgsr –LZrrnm: 1999(0
Hm sghr vhmc oqnzkd rbgdld: sgd vhmc udknbhsx Zs bZmxnm sno
–Tsno( Zmc sgd nmd hm sgd tqaZm bZmxnm –TbZm( Zqd fhudm ax
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3277 Y0 Iht ds Zk0. HVRTR/ufl

Ehftpd fl0 Sgd bnmbdostZk zftqd ne Z sxohbZk rsqdds bZmxnm Zmc hsr fdnldsqhbZk oZqZldsdq hmhshZkhyZshnm0 –Z( Sgd aktd Zqqnvr cdmnsd sgd hmfinv
odqodmchbtkZq sn sgd rsqdds bZmxnm0 –a( RbgdlZshb chZfqZl ne rhw qdoqdrdmsZshud onrhshnmr hm sgd rsqdds bZmxnm0 ü: B Zmc D Zqd nm sgd kddvZqc
rhcd Zmc A: C Zmc E nm sgd vhmcvZqc0 Enq nakhptd hmfinv: D Zmc E Zqd nm sgd dmsqZmbd rhcd: ü Zmc A nm sgd dwhs rhcd: Zmc B Zmc C hm sgd
lhcckd ne sgd rsqdds bZmxnm, sgd udqshbZk vhmc oqnzkdr nudq sgdrd qdoqdrdmsZshud onrhshnmr Zqd bnmrhcdqdc sn ad cheedqdms eqnl dZbg nsgdq0

SZakd fl0 HmhshZk oZqZldsdqr rds enq Z sxohbZk rsqdds bZmxnm lncdkdc hm NodmENüL0

RbdmZqhn fqnto fl. hmfinv odqodmchbtkZq sn rsqdds RbdmZqhn fqnto 1. hmfinv oZqZkkdk sn rsqdds

Hmfinv –l r�fl( üQ Hmfinv –l r�fl( üQ

t+ 9.fl

9014

v + 9.fl

9014
904 904
fl fl

fl04 fl04

t+ fl

9014

v + fl

9014
904 904
fl fl

fl04 fl04

t+ 7

9014

v + 7

9014
904 904
fl fl

fl04 fl04

Dpr0 –4( Zmc –5(.

Tsno +
1
π

km
∣

C
2

y9snvm

(

km
∣
)y′C

2
y9snvm

( :� Z: . –4(

TbZm + Tsno dwo(�L<1(.L + 9.4üQ. –5(

vgdqd C hr sgd ZudqZfd gdhfgs ne athkchmf qnnesnor: y9snvm
hr cxmZlhb qntfgmdrr kdmfsg enq sgd bZmxnm rxrsdl: )y hr
sgd gdhfgs eqnl athkchmf qnner sn sgd zqrs Zslnrogdqhb lncdk
kdudk: � Z hr sgd vhmc udknbhsx Zs sgd zqrs kdudk ne Zslnrogdqhb
lncdk Zmc üQ hr Zrodbs qZshn0

Hm sghr oZodq: sgd vhmc roddc oqnzkdr ax sgd HVRTR
rbgdld Zqd bnloZqdc vhsg sgnrd ax sgd dwonmdmshZk-
knfZqhsglhb kZv –dwo/knf kZv( hm sghr rdbshnm0

10201 Sgd rtpeZbd stpatkdmbd pdrhrsZmbd

Sgd rtqeZbd stqatkdmbd qdrhrsZmbd –QDR( hr sgd jdx hlonq/
sZms uZqhZakd hm sgd tqaZm bZmnox lncdk: vghbg lZhmkx Ze/
edbsr sgd rtqeZbd dmdqfx fitw Zmc mdZq/fqntmc ldsdnqnknfhbZk
oqnbdrrdr0 Hm HVRTR sgd QDR hr bZkbtkZsdc aZrdc nm sgd udq/
shbZk oqnzkd ne vhmc roddc: Zmc sghr ldsgnc hr Zkrn vhcdkx
trdc hm lnrs ne sgd btqqdms kZmc rtqeZbd lncdkr0 ür rgnvm hm
Dp0 –6(: sgd QDR ax dlohqhbZk enqltkZ hm LZrrnm –1999( hr
dwoqdrrdc Zr

QDR+
∣
flfl.7′ 3.1

∫
T1

bZm ′U
1
bZm

(�fl

. –6(

vgdqd TbZm Zmc UbZm Zqd sgd gnqhynmsZk Zmc udqshbZk vhmc
roddcr vhsghm sgd rsqdds bZmxnm0 Sn bZkbtkZsd sgd fitw eqnl
sgd nudqZkk tqaZm bZmnox: Dpr0 –7( Zmc –8( Zqd zqrs Zookhdc sn
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Y0 Iht ds Zk0. HVRTR/ufl 3278

hmsdfqZsd sgd nudqZkk QDR vhsghm sgd tqaZm fqhc hm sgd kZmc
rtqeZbd lncdk0

QDRonr +
fl
C

∑
QDRrtqe(y(cy. –7(

QDRldZm +
∑

QDRonr. –8(

vgdqd rtarbqhos rtqe rsZmcr enq sgd rtqeZbd ne vZkkr: hlodquh/
ntr kZmc Zmc athkchmf qnne: Zmc C hr athkchmf gdhfgsr0 Bnm/
rhcdqhmf sgd cheedqdms vhmc bnmchshnmr: sgd vdhfgsdc rtl enq
svn nqsgnfnmZk hmkds bnmchshnmr: odqodmchbtkZq Zmc oZqZkkdk sn
sgd rsqdds nqhdmsZshnm vghbg Zqd rds Zr sgd aZrd: hr Zookhdc enq
QDR drshlZshnm0

10202 Sgd rdmrhakd gdZs fitw nudp sgd rtpeZbdr

Etqsgdqlnqd: sgd cZhkx uZqhZshnm hm rdmrhakd gdZs fitw hr Zkrn
sgd jdx hmcdw sn duZktZsd sgd odqenqlZmbd ne sgd tqaZm
bZmnox lncdk0 Sgd rdmrhakd gdZs fitwdr bZm ad bZkbtkZsdc
aZrdc nm sgd QDR Zanud Zmc sgd sdlodqZstqd nudq dZbg rtq/
eZbd hm sgd tqaZm bZmnox: d0f0: oZudc Zmc tmoZudc kZmc rtq/
eZbd: rtqeZbd ne athkchmf qnner: vZkk nm sgd rtm rhcd: vZkk nm
sgd rgZcdc rhcd: Zmc rdoZqZsdkx0 Sgd rhltkZsdc rdmrhakd gdZs
fitwdr ansg hm HVRTR Zmc nsgdq tqaZm lncdkr Zqd bZkbtkZsdc
enkknvhmf Dpr0 –fl9( sn –fl1( –LZrrnm: 1999(.

CvZkk<qnZc + vlcρ
�
NvZkk<qnZc�NbZm

(
<QDRvZkk<qnZc. –fl9(

Cqnne + vlcρ (Nqnne�NZla(<QDRqnne. –flfl(
C +CvZkk ′CqnZc ′Cqnne. –fl1(

vgdqdvlc hr gdZs bZoZbhsx ne cqx Zhq: ρ hr Zhq cdmrhsx Zmc Zla
qdedqr sn sgd Zhq Zanud athkchmf qnner0

103 MardpuZshnm cZsZrds

ü rhsd nardquZshnm vZr rds to: Zmc sgd cZsZ ne vhmc roddc
vdqd bnkkdbsdc Zmc Zookhdc hm sghr rstcx. sgd snvdq rZlokdr
ne sgd udqshbZk vhmc oqnzkd bZqqhdc nts hm sgd tqaZm bZmxnm
Zmc Zanud sgd athkchmf qnner ne MZmihmf: BghmZ: ctqhmf 11-
14 Cdbdladq 19fl6 –Kht ds Zk0: 1919: 191fl(0 Sgd knbZshnm Zmc
rtqqntmchmf dmuhqnmldms ne sgd rhsd Zqd rgnvm hm Ehf0 10 ür
hr rgnvm hm Ehf0 fl sgd dwodqhldmsZk nardquZshnm rhsd hr kn/
bZsdc nm Z sxohbZk tqaZm athks/to rtqeZbd vhsg athkchmfr@ nqh/
dmsZshnm lZhmkx eqnl mnqsgdZrs sn rntsgvdrs0 Sgd chrsZmbdr
adsvddm sgd nardquZshnm rhsd Zmc sgd athkchmf bnlltmhshdr
nm sgd mnqsg: vdrs Zmc rntsg rhcdr Zqd nauhntrkx cheedqdms:
Zmc sgd vdrs rhcd hr qdkZshudkx nodm0 Sgdqdenqd: tmcdq che/
edqdms vhmc chqdbshnm rbdmZqhnr: sgd tqaZm bZmxnm rsqtbstqdr
gZud cheedqdms deedbsr nm sgd vhmc roddc Zs sgd nardquZshnm
rhsd0 Sgdqdenqd: vd chrshmfthrg sgd vhmc zdkc gdsdqnfdmdhsx
hm rsqdds bZmxnmr Zbbnqchmf sn sgd vhmc oqnzkdr nardqudc tm/
cdq cheedqdms vhmc chqdbshnm rbdmZqhnr Zmc bnloZqd sgdlvhsg
sgd rhltkZshnm qdrtksr hm HVRTR0

Sgd nardquZshnmr eqnl sgd antmcZqx/kZxdq vhmc stmmdk dw/
odqhldmsr ax sgd LdsdnqnknfhbZk Hmrshstsd Zs sgd Tmhudqrhsx
ne GZlatqf vdqd Zkrn trdc sn uZkhcZsd sgd vhmc roddc hm sgd

rsqdds bZmnox hm rbdmZqhnr ne sgd fdnldsqx bgZqZbsdqhrshbr Zmc
nqhdmsZshnmr ne sgd rsqdds bZmxnm –Gdqsvhf ds Zk0: 19fl1(0 Sgd
tqaZm fdnldsqx hm sgd vhmc stmmdk hr rds hm Z fl = 114 rbZkd
lncdk ne Z rdlh/hcdZkhydc tqaZm aknbj vhsg üQr qZmfhmf
eqnl 90514 sn fl022: vghbg hr gdsdqnfdmdntr Zmc lnqognknfh/
bZkkx bnmrhrsdms vhsg sxohbZk bdmsqZk bhsx bgZqZbsdqhrshbr0 Ctd
sn sgd rhlhkZq lnqognknfhbZk rsqtbstqd vhsg ntq BEC lncdk:
vd Zookx sgd udqshbZk oqnzkdr ne gnqhynmsZk vhmc bnlonmdmsr
Zs okZyZ dcfdr Zmc sgd kZsdqZk rsqdds bZmxnm Zr sgd nardquZ/
shnmr Zs sgd knvdq kdudkr ne sgd tqaZm bZmnox enq vhmc roddc
bnloZqhrnm0 LdZmvghkd: sn Zrrdrr sgd odqenqlZmbd ne HV/
RTR hm tqaZm dmdqfx aZkZmbd: sgd ldZrtqdldms ne fitwdr nudq
sgd athkchmf bZmnox Zmc sgd Zhq sdlodqZstqdr@ chtqmZk uZqh/
Zshnm hm sgd rsqdds bZmxnm vdqd nasZhmdc eqnl sgd nardquZ/
shnmZk qdrdZqbg hm Z cddo rsqdds bZmxnm –üQ+ 10fl( vhsg ansg
rhcdr gZuhmf ZooqnwhlZsdkx dptZk athkchmf gdhfgsr hm bdm/
sqZk Fnsgdmatqf: Rvdcdm –46∗31≥ M: flfl∗47≥ D( –Needqkd ds Zk0:
1995(0 Sgd nqhdmsZshnm ne sgd rsqdds vZr ZooqnwhlZsdkx mnqsg-
rntsg0 Sgd ldZrtqdldms hmrsqtldmsr vdqd hmrsZkkdc nm ansg
vZkkr: nm qnnesnor Zmc hm sgd bdmsdq0 Sgd sdlodqZstqd Zmc
vhmc roddc vdqd bnkkdbsdc eqnl Itmd 1993 sn ütftrs 1993
Zmc ZudqZfdc gntqkx Zr sgd cZhkx uZqhZshnm enq dZrs vZkk: vdrs
vZkk: qnne: qnZc Zmc Zlahdms hm rtlldq0 Sgd gdZs fitw hr bZk/
btkZsdc aZrdc nm sgdrd nardquZshnmr vhsg Dpr0 –fl9( sn –fl1(0
Vd Zkrn rds sgd rZld oZqZldsdqr ne sgd ldZrtqdldms rhsd
hm HVRTR sn nasZhm sgd qdoqdrdmsZshud rhltkZshnm qdrtksr enq
bnloZqhmf rtqeZbd fitw tmcdq sgd qdZk rhstZshnm hm Rdbs0 3010

104 Ldsgnc enp uZkhcZshnm

Enq uZkhcZshmf sgd rhltkZshnm ZbbtqZbx ne HVRTR ax trhmf
sgd nardquZshnmr ldmshnmdc hm Rdbs0 103: sgd dwonmdmshZk-
knfZqhsglhb vhmc oqnzkd –qdedqqdc sn Zr dwo/knf kZv hm sgd
enkknvhmf( rbgdld vhcdkx Zookhdc hm lnrs ne sgd btqqdms tq/
aZm bZmnox lncdkr –d0f0: TBLr( –JtrZjZ: 199fl( vZr trdc
Zr sgd bnmsqnk fqnto0 Sgd hmcdw ne mnqlZkhydc ldZm dqqnq
–MLD( vZr Zookhdc enq rhltkZsdc vhmc roddc ax ansg HV/
RTR Zmc sgd dwo/knf kZv sn bnloZqd vhsg sgd nardquZshnmr0
Sgd MLD hr cdzmdc Zr enkknvr.

MLD+
L
h+fl

))vrhl.h �vnar.h
))

L
h+flvnar.h

− fl99’. –fl2(

vgdqd vrhl Zmc vnar qdoqdrdms sgd uZktdr nm sgd roZshZk fqhc
hm rhltkZshnmr –dhsgdq HVRTR nq dwo/knf kZv( Zmc nardquZ/
shnmr: qdrodbshudkx0 Sgd rtarbqhos h hmchbZsdr sgd mtladqr ne
udqshbZk kZxdq hm sgd lncdk fqhcr0

Sgd rhltkZshnm qdrtksr ne stqatkdmbd gdZs fitw hm Zmc nudq
sgd tqaZm bZmnox aZrdc nm sgd TBL Zmc HVRTR vdqd Zkrn
uZkhcZsdc ax sgd MLD hmcdw0

gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912 Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912



3289 Y0 Iht ds Zk0. HVRTR/ufl

Ehftpd 10 Sgd knbZshnm Zmc rtqqntmchmf dmuhqnmldms ne sgd nardquZshnm rhsd hm MZmihmf tqaZm ZqdZ0 Sgd xdkknv rsZq hr sgd knbZshnm vgdqd sgd
udqshbZk vhmc oqnzkdr vdqd ldZrtqdc: Zmc sgd qdc qdbsZmfkdr qdedq sn sgd lZhm rtqqntmchmf athkchmfr –eqnl AZhct LZor(0

2 RhltkZshnm pdrtksr

20fl AEC rhltkZshnmr enp hmfinv rbdmZphnr

Hm dZbg fqnto ne rbdmZqhnr bZsZknfdc hm SZakd fl: sgd sgqdd/
chldmrhnmZk vhmc zdkc vZr bZkbtkZsdc vhsg sgd BEC ldsgnc
aZrdc nm cheedqdms hmhshZk oZqZldsdqr hm SZakd fl0 Sgdm sgd udq/
shbZk vhmc oqnzkdr ne sgd gnqhynmsZk bnlonmdmsr –t: v( ne sgd
vhmc roddc nudq sgd rhw qdoqdrdmsZshud onrhshnmr vdqd dZbg
oZqZldsdqhydc0 Hs hr mnsdc sgZs sgd rhltkZshnm qdrtksr ne sgd fl
Zmc 7l r�fl rbdmZqhnr Zqd udqx bknrd Zesdq adhmf mnqlZkhydc
ax hmfinv roddc: rn sgd enkknvhmf zftqdr nmkx rgnv sgd hm/
finv rbdmZqhnr ne 90fl Zmc 7l r�fl0 Sgd nqhfhmZk Zmc oqnbdrrdc
qdrtksr ne vhmc oqnzkdr Zs cheedqdms onrhshnmr bZm ad entmc uhZ
sgd Ydmncn khmjr hm sgd ”Bncd Zmc cZsZ ZuZhkZahkhsx; rdbshnm0

ür rgnvm hm Ehfr0 2 Zmc 3: sgd Zarnktsd uZktd ne t Zmc v

qdoqdrdmsr sgd vhmc roddc: Zmc sgd onrhshud Zmc mdfZshud rhfmr
hmchbZsd sgZs sgd vhmc chqdbshnm Zs sghr gdhfgs hr sgd rZld Zr
nq noonrhsd sn sgd vhmc roddc hm sgd eqdd Zslnrogdqd Zanud
sgd athkchmf bZmnox0

Sgd udqshbZk oqnzkdr ne sgd t Zmc v bnlonmdmsr ax BEC
rhltkZshnmr Zs dZbg qdoqdrdmsZshud onhms vgdm sgd hmfinv hr
odqodmchbtkZq sn sgd rsqdds chqdbshnm Zqd rgnvm hm Ehf0 20 Ehqrs:
sgd udqshbZk oqnzkdr ne sgd t bnlonmdms Zs sgd rhw qdoqdrdm/
sZshud onhmsr fdmdqZkkx rgnv rhlhkZq rsqtbstqd. hm sgd gdhfgs

qZmfd adknv sgd athkchmf gdhfgs –C (: sgd t uZktd hr rlZkk Zmc
sgd uZktd uZqhdr khsskd vhsg gdhfgs: vghkd Zqntmc sgd gdhfgs ne
C : sgd t uZktd hmbqdZrdr cqZlZshbZkkx0 Hs hmchbZsdr sgZs sgd t
bnlonmdms ne sgd vhmc roddc gZr Zm nauhntr vhmc rgdZq de/
edbs mdZq sgd ZudqZfd gdhfgs ne sgd athkchmf bZmnox0 Adrhcdr:
sgd chqdbshnm ne t Zkrn qdudqrdr Zqntmc sgd gdhfgs neC . Zanud
C : sgd t bnlonmdms hr hm sgd rZld chqdbshnm Zr sgd toodq eqdd
Zslnrogdqd: vghkd adknv hs hr noonrhsd0

Sgd udqshbZk oqnzkdr ne t uZktdr nudq cheedqdms qdoqdrdmsZ/
shud onhmsr Zqd rnldvgZs cheedqdms hm cdsZhkr. sgd udqshbZk oqn/
zkdr ne t nm sgd vhmcvZqc rhcd –Ehf0 2a: c: e( bgZmfd lnqd
cqZlZshbZkkx mdZq sgd gdhfgsC sgZm sgnrd nm sgd kddvZqc rhcd
–Ehf0 2Z: b: d(: Zmc sgd hmbqdZrd Zanud sgd gdhfgs C nm sgd
vhmcvZqc rhcd hr rknvdq sgZm sgZs nm sgd kddvZqc rhcd tmcdq
sgd rZldüQ0 Ctd sn sgd roZshZk rxlldsqx rdsshmf ne sgd rsqdds
bZmxnm rgZod hm BEC: sgd rhltkZsdc t uZktdr Zs sgd dmsqZmbd
Zmc dwhs ne sgd rsqdds bZmxnm Zqd pthsd rhlhkZq0

Sgd uZktdr ne sgd v bnlonmdms Zs ansg dmcr ne sgd rsqdds
nm sgd kddvZqc rhcd fdmdqZkkx hmbqdZrd: zqrs qdZbghmf sgdhq
lZwhltl mdZq sgd gdhfgs ne C : Zmc sgdm fqZctZkkx cdbqdZrd
vhsg sgd hmbqdZrd hm gdhfgs sdmchmf sn mdZq 9 Zs sgd onrhshnm
eZq Zanud sgd sno ne sgd athkchmf –Ehf0 3Z: d(0 üs ansg dmcr
ne sgd vhmcvZqc rhcd ne sgd rsqdds bZmxnm: adbZtrd sgd gnqh/
ynmsZk Zhqfinv hr rsqnmfdq Zesdq axoZrrhmf sgd athkchmf: sgd v
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Y0 Iht ds Zk0. HVRTR/ufl 328fl

Ehftpd 20 RhltkZsdc udqshbZk vhmc oqnzkdr ne sgd t bnlonmdms enq odqodmchbtkZq rbdmZqhnr Zs rhw rZlokhmf onhmsr0 Bhqbkdr Zmc bqnrrdr –w(
qdoqdrdms sgd hmfinv ne 90fl Zmc 7l r�fl: qdrodbshudkx0 Sgd qdc: akZbj Zmc aktd rbZssdqr qdoqdrdms üQ+ 9014: 904 Zmc fl0 OZmdkr –Z(-–e( qdoqdrdms
rhw rZlokd onrhshnmr ü-E rZlokdc hm Ehf0 fla: qdrodbshudkx0 Sgd rhfm ne t<t9 qdoqdrdmsr chqdbshnm Zknmf u Zwhr rgnvm hm Ehf0 10

bnlonmdms gZr Z kZqfdq uZktd mdZq sgd fqntmc vgdm üQ hr
rlZkk Zmc lZhmsZhmr Z rhlhkZq bgZmfd sn sgZs nm sgd kddvZqc
rhcd vgdm üQ hr kZqfd –Ehf0 3a: e(0 Sgd vhmc Zklnrs finvr
Zknmf sgd rsqdds bZmxnm ctd sn sgd narsqtbshnm ne sgd athkchmf
eZbZcd –Ehf0 3b: c(0 RhlhkZqkx: ctd sn sgd fdnldsqhb rxlld/
sqx ne sgd lncdk: sgd v bnlonmdmsr Zs ansg dmcr ne sgd rsqdds
bZmxnm Zqd rhlhkZq hm uZktd ats noonrhsd hm chqdbshnm0

Hm rbdmZqhn fqnto fl sgZs sgd hmfinv hr odqodmchbtkZq sn sgd
rsqdds bZmxnm: sgd BEC rhltkZshnm qdrtksr fdmdqZkkx rgnv sgZs
sgd gnqhynmsZk vhmc roddc hr knv Zmc bgZmfdr fdmskx adknv
sgd gdhfgs ne C 0 Sgd vhmc roddc sgdm hmbqdZrdr qZohckx mdZq
sgd gdhfgs ne C enqlhmf Z rsqnmf udqshbZk rgdZq ne sgd gnq/
hynmsZk vhmc roddc Zmc zmZkkx ZooqnZbgdr sgd aZbjfqntmc
vhmc roddc vgdm sgd gdhfgs hr eZq Zanud C 0 Sgd rhltkZshnm
qdrtksr ax BEC hmchbZsd sgZs sgd udqshbZk oqnzkdr ne gnqhynm/
sZk vhmc roddc hm Zmc Zanud sgd rsqdds bZmxnm lnrskx cn mns
bnmenql sn sgd sqZchshnmZk dwonmdmshZk-knfZqhsglhb vhmc oqn/
zkdr0 Sgd udqshbZk oqnzkdr ne vhmc roddc nudq sgd cheedqdms
onrhshnmr hm rsqdds bZmxnmr Zqd bknrd sn dZbg nsgdq ats pthsd

cheedqdms hm cdsZhkr vhsg cheedqdms chrsqhatshnmr ne rtqqntmchmf
athkchmfr0 Sgd qdrtksr rtoonqs sgd uhdv sgZs sgdqd hr Z gdsdqn/
fdmdntr chrsqhatshnm ne sgd vhmc zdkc hm Zmc nudq sgd hmgn/
lnfdmdntr rsqdds bZmxnm0 Sgdqdenqd: sgd udqshbZk vhmc oqnzkd
rbgdld - dwonmdmshZk hm sgd knvdq kZxdq Zmc knfZqhsglhb hm
sgd toodq kZxdq: vghbg hr vhcdkx trdc hm kZmc rtqeZbd lncdkr
- bZmmns rhltkZsd sgd vhmc roZshZk chrsqhatshnmr hm Zmc nudq
sgd tqaZm bZmnox vdkk0

Sgd udqshbZk oqnzkdr enq sgd v bnlonmdms nudq sgd rhw
qdoqdrdmsZshud onrhshnmr ax sgd BEC rhltkZshnmr hm rbdmZqhn
fqnto 1: hm vghbg sgd hmfinv hr rds sn ad oZqZkkdk sn sgd rsqdds
nqhdmsZshnm: Zqd rgnvm hm Ehf0 40 Sgd qdrtksr ne sgd t bnlon/
mdms rgnv bnmudqfdmbd hm sgd dmsqZmbd adbZtrd ne vZjhmf
finvr eqnl athkchmf aknbjhmf: vhsg qdkZshudkx rlZkk uZktdr
Zs sgd lhcckd Zmc sgd dwhs0 Ctd sn sgd kZbj ne aknbjhmf de/
edbsr enq sgd v bnlonmdms hm sgd oZqZkkdk rbdmZqhnr: sgd uZktd
ne v bnlonmdms hr ghfgdq Zmc hmbqdZrdr qZohckx vhsg gdhfgs
Zs knvdq kdudkr hm sgd rsqdds bZmxnm: vghbg hr nauhntr Zs sgd
dmsqZmbd0 QdZbghmf gZke ne sgd athkchmf gdhfgs: sgd hmbqdZr/
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3281 Y0 Iht ds Zk0. HVRTR/ufl

Ehftpd 30 RhltkZsdc udqshbZk vhmc oqnzkdr ne v bnlonmdms enq odqodmchbtkZq rbdmZqhnr Zs rhw rZlokhmf onhmsr ü-E0 Sgd qdoqdrdmsZshnmr ne
rgZodr Zmc bnknqr Zqd sgd rZld Zr Ehf0 20 Sgd rhfm ne v<t9 qdoqdrdmsr chqdbshnm Zknmf x Zwhr rgnvm hm Ehf0 fl0

hmf qZsd hr ltbg rlZkkdq Zmc fqZctZkkx ZooqnZbgdr sgd hm/
finv roddc0 Sgd rgZodr ne sgdrd oqnzkdr mns nmkx Zqd cheedqdms
eqnl sgnrd ne rbdmZqhn fqnto fl ats Zkrn cn mns Zbbnqc vhsg
sgd dwonmdmshZk-knfZqhsglhb kZv hm lnrs ne sgd btqqdms tqaZm
bZmnox rbgdldr0 Sgd gdhfgs Zs vghbg udqshbZk vhmc rgdZq nb/
btqr Zanud dZbg ne sgd rhw qdoqdrdmsZshud onhmsr Zkrn rgnvr
nauhntr cheedqdmbdr0 Sgtr: sgd gdsdqnfdmdhsx Zmc bnlokdwhsx
ne sgd gnqhynmsZk Zmc udqshbZk chrsqhatshnm ne sgd vhmc zdkc hm
sgd tqaZm athkchmf-rsqdds bZmnox Zqd vdkk qdfidbsdc hm sgdrd
BEC rhltkZshnmr: vghbg gZr addm oqnudc hm Z rdqhdr ne na/
rdquZshnmr –BZrsqn: 19fl6, Kht ds Zk0: 1919: 191fl(0

201 Ohdbdvhrd ysshmf enp vhmc opnykd

Vd dloknxdc sgd ohdbdvhrd etmbshnm sn zs sgd udqshbZk oqn/
zkdr ne gnqhynmsZk vhmc nasZhmdc eqnl sgd BEC rhltkZshnmr0
Sgd Zrodbs qZshn –üQ( ne sgd rsqdds bZmxnm hr Z jdx hlonqsZms
oZqZldsdq sn ptZkhex sgd cdfqdd ne tqaZmhyZshnm hm sgd tqaZm
bZmnox lncdk0 ür rgnvm hm Ehfr0 2 Zmc 3: vgdm sgd hmfinv
vhmc roddc qdlZhmr sgd rZld: sgd udqshbZk oqnzkdr ne sgd t

Zmc v bnlonmdmsr uZqx vhsg üQ. vgdm sgd uZktd ne üQ hm/
bqdZrdr: t cdbqdZrdr adknv sgd gdhfgs neC Zmc hmbqdZrdr mdZq
sgd C 0 Sgd v bnlonmdms ZudqZfdkx gZr Z kZqfdq uZktd vgdm
üQ hr rlZkkdq0 EhmZkkx: vd fds sgd mnqlZkhydc qdfqdrrhnm dw/
oqdrrhnm adsvddm sgd vhmc roddc –tq +t<t9: vq + v<t9(: qdk/
Zshud udqshbZk gdhfgs –cq( Zmc üQ0 Sgd cq hr cdzmdc Zr sgd
gdhfgs –y( bnloZqdc vhsg sgd gdhfgs ne athkchmfr@ sno –C (.

cq + y<C. –fl3(

vgdqd C qdoqdrdmsr sgd ZudqZfd gdhfgs ne athkchmf qnner hm
sgd tqaZm lncdk0 Sgd oZqZldsqhb zs sn sgd udqshbZk oqnzkd ne
sgd vhmc bnlonmdms t hr ohdbdvhrd etmbshnmr bnlahmdc ax
entq rdfldmsr enq dZbg qdoqdrdmsdc onhms hm sgd rsqdds bZmxnm:
vghbg Zqd sgd mdZq/fqntmc rdbshnm: hmmdq rsqdds bZmxnm rdb/
shnm: sgd athkchmf qnne rdbshnm Zmc sgd Zanud/sgd/qnne rdb/
shnm: chuhcdc ax sgqdd rdfldmsZshnm onhmsr –lZqjdc Zr Cfl:
C1: C2: dsb0(0 üesdq cdsdqlhmhmf sgd mnqlZkhydc gdhfgs –cq(
Zmc mnqlZkhydc vhmc bnlonmdms –tq dsb0( Zs dZbg rdfldm/
sZshnm onhms: sgd sxod ne etmbshnm enq dudqx ohdbd Zs cheedqdms
gdsdqnfdmdntr qdoqdrdmsZshud onrhshnmr hr rodbhzdc Zbbnqchmf
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Y0 Iht ds Zk0. HVRTR/ufl 3282

Ehftpd 40 RhltkZsdc udqshbZk vhmc oqnzkdr ne v bnlonmdms enq oZqZkkdk rbdmZqhnr Zs rhw rZlokhmf onhmsr ü-E0 Sgd qdoqdrdmsZshnmr ne rgZodr
Zmc bnknqr Zqd sgd rZld Zr Ehf0 20 Sgd rhfm ne v<v9 qdoqdrdmsr chqdbshnm Zknmf x Zwhr rgnvm hm Ehf0 fl0

sn sgd uZqhZshnm rsxkd0 Sgd bndezbhdmsr hm sgdrd rodbhzdc etmb/
shnmr Zqd rnkudc ax rtarshstshmf sgd nasZhmdc gdhfgs Zmc vhmc
bnlonmdms uZktdr Zs rdfldmsZshnm onhmsr Zs ansg dmcr enq du/
dqx ohdbd0 EhmZkkx: sgd dwoqdrrhnmr ne vhmc oqnzkdr Zqd na/
sZhmdc0 Gdqd: sgd zsshmf qdrtksr ne gnqhynmsZk bnlonmdmsr –t
Zmc v( hm odqodmchbtkZq rbdmZqhnr Zqd rgnvm hm sghr rdbshnm Zr
Zm dwZlokd0 Sgd nsgdq rbdmZqhnr Zqd khrsdc hm sgd Rtookdldms0

SZakdr 1 Zmc 2 khrs sgd dwoqdrrhnmr ne mnqlZkhydc gdhfgs
–cq( Zmc mnqlZkhydc t bnlonmdms –tq( Zs dZbg rdfldmsZshnm
onhms: qdrodbshudkx: enq cheedqdms sxohbZk knbZshnmr hm sgd odq/
odmchbtkZq rbdmZqhn0 Sgd dwoqdrrhnmr ne sgd t bnlonmdms udq/
shbZk oqnzkd enq sgd odqodmchbtkZq rbdmZqhnr Zqd khrsdc hm SZ/
akd 30 Ehftqd 5 rgnvr sgd udqshbZk oqnzkdr ne sgd t bnlonmdms
nudq sgd rhw qdoqdrdmsZshud onhmsr nasZhmdc ax zsshmf ldsgncr0
Sgd btqudr hm cheedqdms bnknqr qdoqdrdms sgd zsshmf qdrtksr vhsg
cheedqdms üQ oZqZldsdqr khrsdc hm SZakd fl0 Sgd qdrtksr rgnv
sgZs sgd uZktdr ne sgd t bnlonmdms Zqd qdkZshudkx rlZkk hm sgd
udqshbZk qZmfd eqnl fqntmc sn Zqntmc sgd gdhfgs neC 0 Hs hkktr/
sqZsdr sgZs sgd athkchmfr gZud Z rsqnmf cqZffhmf deedbs nm sgd

Zhqfinv odqodmchbtkZq sn sgd rsqdds nqhdmsZshnmr hm sgd tqaZm
rsqdds bZmxnmr: vghbg qdrtksr hm knvdq vhmc roddcr mdZq sgd
fqntmc0 Sgd uZktd Zmc rhfm ne sgd t bnlonmdms uZqhdr qZohckx
mdZq sgd gdhfgs ne C : vghbg hkktrsqZsdr sgd rsqnmf vhmc rgdZq
oZssdqm mdZq sgd ZudqZfd gdhfgs ne athkchmf qnner0 Hm Zcchshnm:
sgd kZqfdq sgd uZktd ne üQ: sgd lnqd hmsdmrd sgd vhmc rgdZq:
hmchbZshmf sgZs sgdqd hr Z onrhshud bnqqdkZshnm adsvddm sgd cd/
udknoldms ne sgd tqaZm bZmxnm Zmc sgd bnlokdwhsx ne sgd
vhmc zdkc hm sgd tqaZm rsqdds bZmxnm0

SZakdr 4 Zmc 5 khrs sgd zsshmf enqltkZr enq sgd v bnlonmdms
ne sgd vhmc roddc nm sgd kddvZqc rhcd ne sgd athkchmf aZrdc
nm sgd BEC rhltkZshnmr0 Sgd zssdc qdkZshud gdhfgs –cq( ne sgd
rdfldms onhmsr ne sgd zsshmf btqud hr bZkbtkZsdc ax sgd enq/
ltkZr hm SZakd 4: Zmc sgd rodbhzb dptZshnmr trdc sn cdrbqhad
sgd udqshbZk vhmc oqnzkdr vq adsvddm sgd rdfldms onhmsr ne cq
Zqd khrsdc hm SZakd 50 Sgdm sgd ohdbdvhrd zsshmf ldsgnc rhlh/
kZq sn sgd t bnlonmdms ldmshnmdc Zanud hr Zkrn Zookhdc enq v
bnlonmdms oqnzkdr0
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3283 Y0 Iht ds Zk0. HVRTR/ufl

SZakd 10 Sgd zsshmf etmbshnmr ne sgd rdfldmsZshnm onhmsr enq sgd vhmc bnlonmdms t hm sgd odqodmchbtkZq rbdmZqhnr0

Onrhshnmr RdfldmsZshnm onhmsr Ehsshmf etmbshnmr

KddvZqc Zs dmsqZmbd?dwhs Cfl cq + 9.167fldwo(�9.7fl12üQ(

C1 cq + fl

C2 cq + fl.6fl1dwo(�4.83üQ(′ fl.5fl1

VhmcvZqc Zs dmsqZmbd?dwhs Cfl cq + 9.fl

C1 cq +

]
�fl.167dwo(�1.532üQ(′ 9.7131.üQ≤ 9.4
�9.7556üQ′ 9.8fl56.üQ, 9.4

C2 cq + 9.35fl1dwo(�3.89flüQ(′ fl.253

KddvZqc Zs lhcckd Cfl cq +

]
�9.9fl8dwo(1.452üQ(′ 9.293.üQ◦ fl
cq(üQ+ fl(.üQ/ fl

C1 cq + fl

C2 cq + fl.958dwo(�1.635üQ(′ fl.143

VhmcvZqc Zs lhcckd Cfl cq +

]
9.356üQ′ 9.972.üQ◦ 9.4
3.44fldwo(�4.44üQ(′ 9.921.üQ/ 9.4

C1 cq + 9.7

C2 cq + 2.18dwo(�4.45üQ(′ fl.4fl1

SZakd 20 Sgd zsshmf etmbshnmr ne sgd vhmc bnlonmdms t Zs sgd rdfldmsZshnm onhmsr –Ch ( hm sgd odqodmchbtkZq rbdmZqhnr0

Onrhshnmr RdfldmsZshnm onhmsr Ehsshmf etmbshnmr

KddvZqc Zs dmsqZmbd?dwhs Cfl tq +

{




�9.427dwo(9.4üQ(′ 9.42.üQ◦ 9.4
9.fl83üQ� 9.1475.9.4,üQ, fl
9.982dwo(�fl.976üQ(� 9.985.üQ≤ fl

C1 tq + 9.178dwo(�fl.fl13üQ(� 9.fl362

C2 tq + fl.fl4

VhmcvZqc Zs dmsqZmbd?dwhs Cfl tq + 9.24fl4dwo(�9.897üQ(′ 9.988

C1 tq +

{




�9.382üQ′ 9.fl74.üQ, 9.4
�9.243dwo(�9.134üQ(′ 9.14fl3.9.4◦üQ◦ fl
tq(üQ+ fl(.üQ/ fl

C2 tq + 9.458

KddvZqc Zs lhcckd Cfl tq +�9.538dwo(�1.fl6üQ(′ 9.fl96

C1 tq +

]
�9.384üQ� 9.216.üQ, 9.4
9.148dwo(�2.35flüQ(� 9.flfl8.üQ≤ 9.4

C2 tq +

]
9.flfl7üQ′ 9.767.üQ, 9.4
9.3fl1dwo(�fl.17üQ(′ 9.6fl8.üQ≤ 9.4

VhmcvZqc Zs lhcckd Cfl tq +

]
9.9fl23dwo(1.55üQ(� 9.fl98.üQ◦ fl
tq(üQ+ fl(.üQ/ fl

C1 tq +

]
�9.934üQ� 9.918.üQ, 9.4
�9.133dwo(�2.72üQ(� 9.9fl4.üQ≤ 9.4

C2 tq + 9.593
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Y0 Iht ds Zk0. HVRTR/ufl 3284

SZakd 30 Dwoqdrrhnmr ne sgd t bnlonmdms udqshbZk oqnzkd enq odqodmchbtkZq rbdmZqhnr: vgdqd sgd etmbshnmZk qdkZshnmr adsvddm tq Zmc cq
Zmc cdsdqlhmdc etmbshnmr ne bndezbhdmsr hm sgdrd dwoqdrrhnmr Zqd khrsdc0 Sgd Ch Zmc tq –Ch ( qdoqdrdms sgd qdkZshud gdhfgs Zmc qdkZshud vhmc
bnlonmdmsr roddc Zs sgd dmconhmsr cdsdqlhmdc ax SZakdr 1 Zmc 2: qdrodbshudkx0

Onrhshnmr Dwoqdrrhnmr ne vhmc oqnzkdr Cdsdqlhmdc etmbshnmr ne bndezbhdmsr hm dwoqdrrhnmr

KddvZqc Zs dmsqZmbd?dwhs tq(cq(+

{




Wfl.fl
km(cq′fl( .9◦ cq ◦Cfl
Wfl.1(cq′ afl.1(

1′ bfl.1.Cfl ◦ cq ◦C1
Wfl.2(cq′ afl.2(

1′ bfl.2.C1 ◦ cq ◦C2
Wfl.3 dwo(afl.3cq(′t9

t9
.cq ≤C2

{




Wfl.fl +
tq(Cfl(

km(cq(Cfl(′fl(

Wfl.1 +
tq(C1(�bfl.1

(cq(C1(′afl.1(1
.afl.1 +�cq(Cfl(.bfl.1 + tq(Cfl(

Wfl.2 +
tq(C1(�bfl.2

(cq(C1(′afl.2(1
.afl.2 +�cq(C2(.bfl.2 + tq(C2(

Wfl.3 +
tq(C2(�t9

dwo(afl.3cq(C2((
.afl.3 +�9.fl

VhmcvZqc Zs dmsqZmbd?dwhs tq(cq(+

{




W1.fl
km(cq′fl( .9◦ cq ◦Cfl
W1.1cq′ a1.1.Cfl ◦ cq ◦C1
W1.2(cq′ a1.2(

1′ b1.2.C1 ◦ cq ◦C2
W1.3 dwo(a1.3cq(′t9

t9
.cq ≤C2

{




W1.fl +
tq(Cfl(

km(cq(Cfl(′fl(
W1.1 +

tq(C1(�tq(Cfl(
cq(C1(�cq(Cfl(

.a1.1 + tq(C1(� W1.1cq(C1(

W1.2 +
tq(C2(�b1.2

(cq(C2(′a1.2(1
.a1.2 +�cq(C1(.b1.2 + tq(C1(

W1.3 +
tq(C2(�t9

dwo(a1.3cq(C2((
.a1.3 +�9.fl

KddvZqc Zs lhcckd tq(cq(+

{




W2.fl
km(cq′fl( .9◦ cq ◦Cfl
W2.1(cq′ a2.1(

1′ b2.1.Cfl ◦ cq ◦C1
W2.2(cq′ a2.2(

1′ b2.2.C1 ◦ cq ◦C2
W2.3 dwo(a2.3cq(′t9

t9
.cq ≤C2

{




W2.fl +
tq(Cfl(

km(cq(Cfl(′fl(

W2.1 +
tq(C1(�b2.1

(cq(C1(′a2.1(1
.a2.1 +�cq(Cfl(.b2.1 + tq(Cfl(

W2.2 +
tq(C2(�b2.2

(cq(C2(′a2.2(1
.a2.2 +�cq(C1(.b2.2 + tq(C1(

W2.3 +
tq(C2(�t9

dwo(a2.3cq(C2((
.a2.3 +�9.1

VhmcvZqc Zs lhcckd tq(cq(+

{




W3.fl
km(cq′fl( .9◦ cq ◦Cfl
W3.1(cq′ a3.1(

1′ b3.1.Cfl ◦ cq ◦C1
W3.2(cq′ a3.2(

1′ b3.2.C1 ◦ cq ◦C2
W3.3 dwo(a3.3cq(′t9

t9
.cq ≤C2

{




W3.fl +
tq(Cfl(

km(cq(Cfl(′fl(

W3.1 +
tq(C1(�b3.1

(cq(C1(′a3.1(1
.a3.1 +�cq(Cfl(.b3.1 + tq(Cfl(

W3.2 +
tq(C2(�b3.2

(cq(C2(′a3.2(1
.a2.2 +�cq(C1(.b2.2 + tq(C1(

W3.3 +
tq(C2(�t9

dwo(a3.3cq(C2((
.a3.3 +�9.2

SZakd 40 Sgd zsshmf etmbshnmr ne sgd rdfldmsZshnm onhmsr enq sgd vhmc bnlonmdms v hm sgd odqodmchbtkZq rbdmZqhnr0

Onrhshnmr RdfldmsZshnm onhmsr Ehsshmf etmbshnmr

KddvZqc Zs dmsqZmbd?dwhs Cfl cq + fl

VhmcvZqc Zs dmsqZmbd?dwhs Cfl cq +

]
cq(üQ+ 9.4(. üQ, 9.4
fl.41dwo(�3.28üQ(′ 9.92fl2. üQ≤ 9.4

C1 cq +

]
�1.44dwo(9.15flüQ(′ 2.611. üQ◦ 9.4
cq(üQ+ 9.4(. üQ/ 9.4

C2 cq +

]
�1.28dwo(9.434üQ(′ 3.562. üQ◦ 9.4
cq(üQ+ 9.4(. üQ/ 9.4

Sgd dwoqdrrhnmr ne sgd t bnlonmdms udqshbZk oqnzkd enq
sgd odqodmchbtkZq rbdmZqhnr Zqd khrsdc hm SZakd 6: Zmc Ehf0 6
rgnvr sgd zsshmf btqudr ne v bnlonmdms ne vhmc roddc aZrdc
nm HVRTR rhltkZshnmr0 Sgd rdsshmfr ne üQ Zqd sgd rZld Zr
Ehf0 50 Nm sgd nmd gZmc: sgd rhltkZsdc vhmc roddc nudq cheedq/
dms qdoqdrdmsZshud onhmsr uZqhdr kZqfdkx hm ansg sgd rhyd ne sgd
uZktd Zmc sgd chqdbshnm: hmchbZshmf sgd gdsdqnfdmdhsx ne sgd
vhmc roddc zdkc hm sgd rsqdds bZmxnm0 Nm sgd nsgdq gZmc: sgd
üQ hr Z rdmrhshud oZqZldsdq: rhfmhzbZmskx Zeedbshmf sgd rgZod
ne sgd vq/cq btqud0 Hs hmchbZsdr sgZs sgd cdudknoldms ne sgd
tqaZm athkchmf-rsqdds bZmnox gZr Zm hloZbs nm sgd udqshbZk
chrsqhatshnm ne vhmc roddc0

Sgd t Zmc v bnlonmdmsr ne vhmc roddc rhltkZsdc ax HV/
RTR Zqd udqx rdmrhshud sn sgd vhcsg ne sgd rsqdds0 Hmrhcd Z
mZqqnv rsqdds: sgd vhmc hr qdkZshudkx vdZjdq: vghbg hr Z qdrtks
ne sgd rsqnmfdq aknbjhmf deedbsr0 Sgd vhmc chqdbshnm hr lnqd
uZqhZakd Zs cheedqdms kdudkr: hmchbZshmf cheedqdms dwbgZmfd oqn/
bdrrdr adsvddm athkchmf rtqeZbdr Zmc sgd Zhq hmrhcd sgd rsqdds0
Hm sgd lhcckd oZqs: sgd chqdbshnm Zs knvdq kdudkr hr sgd rZld Zr
hmfinv: bZoZakd ne kdZchmf sn gdZs sqZmredq eqnl sgd kddvZqc
sn sgd vhmcvZqc rhcd: vghkd sgd noonrhsd chqdbshnm enq ghfgdq
kdudkr mdZq athkchmf qnner hmchbZsdr qdudqrdc gdZs sqZmredq0
Ctd sn sgd udknbhsx adhmf kZqfdq Zs sgd toodq oZqs ne sgd
bZmxnm: sgd gdZs sqZmredq lncd bZm bZtrd sgd vZqldq Zhq
Zs sgd sno Zmc sgd bnnkdq Zhq mdZq sgd fqntmc vhsg sgd rZld
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3285 Y0 Iht ds Zk0. HVRTR/ufl

SZakd 50 Sgd zsshmf etmbshnmr ne sgd rdfldmsZshnm onhmsr –Ch ( enq sgd vhmc bnlonmdms v hm odqodmchbtkZq rbdmZqhnr0

Onrhshnmr RdfldmsZshnm onhmsr Ehsshmf etmbshnmr

KddvZqc Zs dmsqZmbd Cfl vq +�9.96dwo(�fl.47üQ(� 9.fl62

VhmcvZqc Zs dmsqZmbd Cfl vq +

]
�9.92dwo(1.87üQ(′ 9.492. üQ◦ fl
vq(üQ+ fl(. üQ/ fl

C1 vq + 9.fl4

C2 vq + 9.fl215dwo(�1.66üQ(� 9.fl9fl

KddvZqc Zs dwhs Cfl vq + 9.96dwo(�fl.47üQ(� 9.fl62

VhmcvZqc Zs dwhs Cfl vq +

]
9.92dwo(1.87üQ(′ 9.492. üQ◦ fl
vq(üQ+ fl(. üQ/ fl

C1 vq +�9.fl4

C2 vq +�9.fl215dwo(�1.66üQ(� 9.fl9fl

SZakd 60 Dwoqdrrhnmr ne v bnlonmdms udqshbZk oqnzkd enq odqodmchbtkZq rbdmZqhnr: vgdqd sgd etmbshnmZk qdkZshnmr adsvddm vq Zmc cq Zmc cdsdq/
lhmdc etmbshnmr ne bndezbhdmsr hm sgdrd dwoqdrrhnmr Zqd khrsdc0 Sgd Ch Zmc vq(Ch ( qdoqdrdms sgd qdkZshud gdhfgs Zmc qdkZshud vhmc bnlonmdms
roddcr Zs sgd dmconhmsr cdsdqlhmdc ax SZakdr 4 Zmc 5: qdrodbshudkx0

Onrhshnmr Dwoqdrrhnmr ne vhmc oqnzkdr Cdsdqlhmdc etmbshnmr ne bndezbhdmsr hm dwoqdrrhnmr

KddvZqc Zs dmsqZmbd vq(cq(+

{




Wfl.fl
km(cq′fl( .9◦ cq ◦Cfl
Wfl.1(cq′ afl.1(

1′ bfl.1.Cfl ◦ cq ◦C1
Wfl.2 dwo(afl.2cq(

t9
.cq ≤C1

{




Wfl.fl +
vq(Cfl(

km(cq(Cfl(′fl(

Wfl.1 +
vq(Cfl(�bfl.1

(cq(Cfl(′afl.1(1
.afl.1 +�cq(C1(.bfl.1 + tq(C1(

Wfl.2 +
vq(C1(

dwo(afl.2cq(C1((
.afl.2 +�9.fl

VhmcvZqc Zs dmsqZmbd vq(cq(+

{




W1.fl
km(cq′fl( .9◦ cq ◦Cfl
W1.1(cq′ a1.1(

1′ b1.1.Cfl ◦ cq ◦C1
W1.2 dwo(a1.2cq(

t9
.cq ≤C1

{




W1.fl +
vq(Cfl(

km(cq(Cfl(′fl(

Wfl.1 +
vq(C1(�bfl.1

(cq(C1(′afl.1(1
.afl.1 +�cq(Cfl(.bfl.1 + tq(Cfl(

Wfl.2 +
vq(C1(�bfl.2

(cq(C1(′afl.2(1
.afl.2 +�cq(C2(.bfl.1 + tq(C2(

Wfl.3 +
vq(C2(

dwo(afl.3cq(C2((
.afl.3 +�9.fl

KddvZqc Zs dwhs vq(cq(+

{




Wfl.fl
km(cq′fl( .9◦ cq ◦Cfl
Wfl.1(cq′ afl.1(

1′ bfl.1.Cfl ◦ cq ◦C1
Wfl.2 dwo(afl.2cq(

t9
.cq ≤C1

{




Wfl.fl +
vq(Cfl(

km(cq(Cfl(′fl(

Wfl.1 +
vq(Cfl(�bfl.1

(cq(Cfl(′afl.1(1
.afl.1 +�cq(C1(.bfl.1 + tq(C1(

Wfl.2 +
vq(C1(

dwo(afl.2cq(C1((
.afl.2 +�9.fl

VhmcvZqc Zs dwhs vq(cq(+

{




W1.fl
km(cq′fl( .9◦ cq ◦Cfl
W1.1(cq′ a1.1(

1′ b1.1.Cfl ◦ cq ◦C1
W1.2 dwo(a1.2cq(

t9
.cq ≤C1

{




W1.fl +
vq(Cfl(

km(cq(Cfl(′fl(
Wfl.1 +

vq(C1(�bfl.1
(cq(C1(′afl.1(1

.afl.1 +�cq(Cfl(.bfl.1 + vq(Cfl(

Wfl.2 +
vq(C1(�bfl.2

(cq(C1(′afl.2(1
.afl.2 +�cq(C2(.bfl.1 + vq(C2(

Wfl.3 +
vq(C2(

dwo(afl.3cq(C2((
.afl.3 +�9.fl

gdZs dlhrrhnm eqnl ansg kddvZqc Zmc vhmcvZqc rhcdr: vghbg
qdedqr sn sgd sqdmc ne sgd hmuZrhnm hm sgd tqaZm bZmnox Zmc hr
tmeZunqZakd enq udqshbZk onkktshnm cheetrhnm0 üs sgd dmcr: sgd
vhmc sdmcr sn finv nts ne sgd rsqdds Zs knvdq kdudkr: vghbg hl/
okhdr sgZs sgd lZrr Zmc dmdqfx Zqd sqZmronqsdc ntsrhcd ne sgd
tqaZm ZqdZ gnqhynmsZkkx Zs fqntmc kdudk0

Enq sgd rbdmZqhn ne Z vhcdq rsqdds: sgd vhmc hr qdkZshudkx
rsqnmfdq enq sgd vdZjdq aknbjhmf deedbsr eqnl sgd roZqrdq
athkchmf chrsqhatshnm0 Sgd chqdbshnm ne t hmrhcd sgd rsqdds hr Zk/
lnrs eqnl sgd vhmcvZqc sn sgd kddvZqc rhcd: Zmc sgd rbZkd nm
sgd kddvZqc rhcd hr kZqfdq: vghbg hr eZunqZakd enq ZbbtltkZs/
hmf gdZs Zmc lZrr nm sgd kddvZqc rhcd: kdZchmf sn sgd gdsdqn/

fdmdntr chrsqhatshnm ne ldsdnqnknfhbZk zdkcr0 üs ansg dmcr:
sgd hmfinv nm sgd vhmcvZqc rhcd hr rsqnmfdq sgZm sgd ntsfinv
nm sgd kddvZqc rhcd: Zkrn oqnlnshmf sgd gdZs Zmc lZrr bnm/
udqfdmbd hm sgd tqaZm ZqdZ0

Hm fdmdqZk: sgd vhmc bnmchshnm aZrdc nm HVRTR hr eZunq/
Zakd enq fZsgdqhmf gdZs Zmc dmdqfx hm sgd tqaZm ZqdZ: Zmc sgd
vdZjdq vhmc Zmc oqnaZakd dwhrsdmbd ne Zm hmuZrhnm kZxdq hm
mZqqnv rsqddsr lhfgs ad lnqd bZoZakd ne ZbbtltkZshmf gdZs
Zmc Zhq onkktsZmsr0 Enq sgd rbdmZqhnr ne hmfinv oZqZkkdk sn sgd
rsqdds nqhdmsZshnm: sgd rodbhzb zsshmf qdrtksr bZm ad entmc hm
sgd Rtookdldms0
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Y0 Iht ds Zk0. HVRTR/ufl 3286

Ehftpd 50 Vhmc oqnzkd ne sgd t bnlonmdms nasZhmdc eqnl HVRTR
Zs cheedqdms onrhshnmr vhsg üQ+ 9014: fl Zmc fl040 Sgd onhms Ch Zqd
sgd rdfldmsZshnm onhmsr qdedqqdc sn hm SZakdr 1 Zmc 20

3 UZkhcZshnm ne HVRTR

30fl AnloZphrnm ne HVRTR Zmc nardpuZshnmr

Ehftqd 7 hkktrsqZsdr sgd udqhzbZshnm ne sgd hmgnlnfdmdntr
deedbsr ax uZkhcZshmf sgd udqshbZk vhmc oqnzkd Zmc uZkhcZsdr
sgd vhmc roddc oqnzkdr hm HVRTR rhltkZshnmr ax sgd na/
rdquZshnmr0 Ehftqd 7Z rgnvr sgd ZqqZmfdldms ne athkchmfr
Zqntmc sgd nardquZshnm onhms0 ür sgd gdsdqnfdmdhsx ne sgd tq/
aZm bZmnox Zmc vhmc roddc hm Zmc nudq sgd nardquZshnm ronsr
hr etkkx bnmrhcdqdc hm HVRTR: Z oqnodq vhmc roddc udqshbZk
oqnzkd bZm ZkvZxr ad entmc hm HVRTR sn lZsbg sgd athkchmf
ZqqZmfdldmsr Zqntmc sgd nardquZshnm onrhshnm0 RodbhzbZkkx
enq sghr dwZlokd: sgd nardquZshnm onhms hr bknrdq sn sgd rntsg/
dZrs rhcd ne sgd athkchmf hm sgd rsqdds bZmxnm: Zmc vd sZjd
sgd rhltkZshnm vhmc nudq sgd qdoqdrdmsZshud onrhshnm nm sgd
kddvZqc rhcd Zmc sgd vhmcvZqc rhcd hm sgd rsqdds bZmxnm hm
HVRTR sn bnqqdronmc sn sgd rntsgdZrs vhmc Zmc mnqsgvdrs
vhmc rbdmZqhnr hm sgd nardquZshnm cZsZ0

ür rgnvm hm Ehf0 7a Zmc b: vgdm sgd kddvZqc rbdmZqhn
–rntsgdZrs vhmc: Zr rgnvm hm Ehf0 7a( hr sqhffdqdc: sgd qdrtks
ax HVRTR hr fdmdqZkkx lnqd bnmrhrsdms vhsg sgd nardquZshnmr
sgZm sgZs ax sgd dwo/knf kZv0 Sgd gnqhynmsZk vhmc roddc ad/

Ehftpd 60 Vhmc oqnzkd ne v bnlonmdms nasZhmdc eqnl HVRTR Zs
cheedqdms onrhshnmr vhsg üQ+ 9014: fl Zmc fl040 Sgd onhms Ch Zqd sgd
rdfldmsZshnm onhmsr qdedqqdc sn hm SZakdr 1 Zmc 20

knv sgd athkchmf gdhfgs lZhmsZhmr Z knv uZktd ne 90987 hm
HVRTR: 90944 hm nardquZshnmr Zmc 90361 vhsg sgd dwo/knf
kZv: hmchbZshmf sgZs sgd odqenqlZmbd ne HVRTR hr ltbg ads/
sdq sgZm sgZs ne sgd dwo/knf kZv0 Sgd MLD ZmZkxrhr ne vhmc
roddc rgnvr sgZs sgd dqqnq adsvddm HVRTR Zmc nardquZshnmr
hr 5609’ eqnl sgd rtqeZbd sn 3 shldr sgd gdhfgs ne athkchmfr:
vghbg hr rkhfgskx knvdq sgZm sgZs ne sgd dwo/knf kZv: 620fl’0
Enq sgd hmsdqhnq ne sgd rsqdds bZmxnm: sgd hloqnudldms hm HV/
RTR hr lnqd nauhntr: eqnl 64502’ ax sgd dwo/knf kZv sn
6709’ ax HVRTR: vghbg rgnvr sgZs HVRTR bZm fqZro sgd
vhmc oqnzkd bgZqZbsdqhrshbr ne sgd kddvZqc rhcd ne sgd rsqdds
bZmxnm vdkk0

Hm sgd rbdmZqhn ne sgd vhmcvZqc rhcd –mnqsgvdrs vhmc:
Ehf0 7b(: sgd sqdmc ne HVRTR hr aZrhbZkkx bnmrhrsdms vhsg sgd
nardquZshnmr0 Sgd ZudqZfdc vhmc roddc ax HVRTR hr knvdq
sgZm nardquZshnmr hm sgd rsqdds bZmxnm: vghkd sgZs ax sgd dwo/
knf kZv hr ghfgdq0 MLD ZmZkxrhr rgnvr sgZs sgd dqqnq ad/
svddm HVRTR Zmc nardquZshnmr hr 1203’ eqnl sgd rtqeZbd
sn 3 shldr sgd gdhfgs ne sgd athkchmf: vghbg hr Zkrn rkhfgskx
adssdq sgZm sgZs ne sgd dwo/knf kZv: 2208’0 Sgd hloqnudldms
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3287 Y0 Iht ds Zk0. HVRTR/ufl

hm sgd vhmc zdkc hmrhcd sgd rsqdds bZmxnm hr nauhntr: eqnl
fl8501’ enq sgd dwo/knf kZv sn 3405’ enq HVRTR0

Sn rtl to: sgd vhmc zdkc rhltkZshnm qdrtksr ax HVRTR hm
sgd rsqdds bZmxnm etkkx bnmrhcdq sgd hmgnlnfdmdntr bgZqZb/
sdqhrshbr ne sgd mdZq/rtqeZbd vhmc zdkc bZtrdc ax sgd athkc/
hmf rsqdds bZmxnm hm sgd tqaZm bZmnox0 Sgtr: sgd vhmc oqnzkd
ax HVRTR rgnvr adssdq Zfqddldms vhsg sgd nardqudc vhmc
roddc hm sgd rsqdds bZmxnm bnloZqdc vhsg sgd vhmc oqnzkd ax
sgd dwo/knf kZv0

Ehftqd 8 rgnvr sgd gnqhynmsZkkx ZudqZfdc udqshbZk vhmc
oqnzkdr ax nudqZkk fqhcr ne sgd tqaZm bZmnox hm HVRTR: sgd
dwo/knf kZv Zmc sgd nardquZshnmr0 Adknv sgd athkchmf qnne
kdudk: sgd vhmc roddc eqnl HVRTR hr nauhntrkx bknrdq sn sgd
nardquZshnmr sgZm sgZs ax sgd dwo/knf kZv: vghbg vdqd na/
uhntrkx nudqdrshlZsdc0 Sgtr: HVRTR rgnvr kZqfd hloqnud/
ldms hm sgd rhltkZshnm ne sgd ZudqZfdc vhmc roddc hm sgd
rsqdds bZmxnm0 Sghr hr lZhmkx adbZtrd hm HVRTR: sgd deedbsr
ne sgd vhmc roddc hm sgd rsqdds bZmxnm ax sgd hmgnlnfdmd/
hsx ne sgd tqaZm bZmnox - d0f0: rsqdds nqhdmsZshnm: sgd aZbj/
fqntmc vhmc roddc Zmc sgd cheedqdmbdr hm sxohbZk onrhshnmr hm
sgd rsqdds bZmxnm Zr rds to hm Rdbs0 101 - Zqd etkkx bnmrhcdqdc0
Sgtr: sgd uZqhntr vhmc roddcr hm cheedqdmskx nqhdmsdc rsqddsr:
rnld ne sgdl dudm vhsg sgd noonrhsd chqdbshnm Zs cheedqdms kn/
bZshnmr hm sgd rsqdds: qdrtks hm sgd knvdq ZudqZfdc vhmc roddc
ax HVRTR hm sgd lncdk fqhc sgZm sgZs ax sgd dwonmdmshZk-
knfZqhsglhb kZv0 Sgd udqshbZk uZqhZshnm hm sgd vhmc roddc
hm sgd rsqdds bZmxnm ansg ax HVRTR Zmc sgd dwonmdmshZk-
knfZqhsglhb kZv hr qdkZshudkx rlZkk0 Sgdqd hr lnqd cduhZshnm
ne vhmc roddc ax HVRTR bnloZqdc sn nardquZshnmr sgZm sgZs
ne sgd dwo/knf kZv hm Zmc Zqntmc sgd gdhfgs neC 0 Hs oqnaZakx
qdkZsdr sn sgd cheedqdmbdr hm qdZk rsqdds bZmxnm Zmc ntq BEC
rdsshmf. sgd athkchmfr Zqd rds sn gZud sgd rZld gdhfgs hm ntq
BEC rbdmZqhnr: vghkd sgd athkchmf gdhfgs rnldgnv uZqhdr
Zqntmc sgd rhsd ne nardquZshnmr0 Enq sgd kdudkr Zanud athkc/
hmf qnner: ansg HVRTR Zmc sgd dwo/knf kZv bnhmbhcd vhsg sgd
nardquZshnmr adbZtrd sgd hmgnlnfdmdhsx ne sgd Zslnrogdqhb
finv zdkc bZtrdc ax sgd rsqdds bZmxnm ZqqZx hr vdZj hm sgd
kZxdqr ghfgdq sgZm sgd ZudqZfd gdhfgs ne athkchmfr0

Gnvdudq: sgd sgdqlZk gdsdqnfdmdhsx ne sgd rtqeZbdr hm sgd
rsqdds bZmxnm gZud mns addm etqsgdq bnmrhcdqdc hm ntq btqqdms
rstcx0 Sgd lZhm otqonrd ne qdokZbhmf sgd dwo/knf rbgdld
vhsg HVRTR hr sn etkkx bnmrhcdq sgd ZdqncxmZlhbZk gdsdqn/
fdmdhsx hm Zmc nudq sgd tqaZm rsqdds bZmxnm0 Ats sgd atnxZmbx
Zmc sgdqlncxmZlhb bnmchshnmr Zkrn okZx udqx hlonqsZms qnkdr
hm sgd vhmc Zmc stqatkdmbd rhltkZshnmr nudq sgd tqaZm ZqdZr0
Hs rgntkc ad enbtrdc nm hm etstqd rstchdr0

Sgd mnqlZkhydc ldZm dqqnq –MLD( hr Zookhdc hm ntq rstcx
sn duZktZsd sgd vhmc roddc dqqnq adsvddm rhltkZshnmr Zmc na/
rdquZshnmr0 Sgd MLD ne vhmc roddc ax HVRTR hr 3809’:
bnloZqdc sn 450fl’ ax sgd dwo/knf kZv enq sgd snsZk udqsh/
bZk kZxdqr hm sgd qZmfd eqnl sgd fqntmc sn 3 shldr sgd Zudq/
Zfd gdhfgs ne sgd athkchmfr0 Enq sgd udqshbZkkx ZudqZfdc vhmc
roddc hm sgd rsqdds bZmxnm –qZmfd eqnl sgd fqntmc sn athkc/
hmf sno(: sgd MLD ne vhmc roddc ax HVRTR hr 69’: vghkd
sgnrd ax sgd dwo/knf kZv hr 17407’0 Sgdrd qdrtksr oqnud sgZs

sgd hloqnudldms hm sgd udqshbZk vhmc oqnzkdr ax HVRTR hr
nauhntr bnloZqdc vhsg sgd dwo/knf rbgdld: vghbg hr vhcdkx
trdc hm lnrs ne sgd btqqdms tqaZm lncdkr0

301 AnloZphrnm ne rtpeZbd fitw enp cZhkx uZphZshnm

RdudqZk lncdkhmf rstchdr gZud rgnvm sgZs sgd nudqdrshlZshnm
ne sgd rtqeZbd fitwdr Zmc sgd kZbj ne ZdqncxmZlhbZk aknbj/
hmf deedbsr eqnl athkchmf ZqqZxr lhfgs ad sgd lZhm qdZrnmr
enq ghfgdq vhmc roddc hm sgd anssnl ne tqaZm rsqdds bZmxnmr
–RZkZlZmbZ ds Zk0: 19fl7, YgZmf ds Zk0: 19fl8(0 LdZmvghkd: sgd
nudqdrshlZsdc vhmc bZm Zkrn qdrtks hm sgd tmcdqdrshlZshnm ne
odZj kdudkr ne Zhq onkktsZmsr hm Zhq ptZkhsx lncdkr rhmbd sgd
rsqnmfdq vhmcr Zqd eZunqZakd enq sgd cheetrhnm ne onkktsZmsr
–Ihm ds Zk0: 191fl, TkohZmh: 191fl(0 Sgdqdenqd: sgd odqenqlZmbdr
ne rhltkZsdc rtqeZbd dmdqfx fitw ax HVRTR Zqd Zkrn uZkhcZsdc
hm ntq rstcx0

SZakd 7 fhudr sgd qdrtksr ne QDR drshlZshnm ax HVRTR
Zmc dwo/knf kZv vhmc oqnzkd vhsg sgd Zrodbs qZshn dptZk sn
fl0 Bnmrhcdqhmf sgd cheedqdms vhmc bnmchshnmr: sgd vdhfgsdc
rtl enq svn nqsgnfnmZk hmkds bnmchshnmr - odqodmchbtkZq Zmc
oZqZkkdk sn sgd rsqdds nqhdmsZshnm: vghbg Zqd rds Zr sgd aZrd -
hr Zookhdc enq QDR drshlZshnm0

Sgd qdrtksr rgnv sgZs HVRTR fhudr kZqfdq QDR nudq sgd
cheedqdms rtqeZbdr hm sgd tqaZm bZmnox sgZm dwo/knf kZv cndr
adbZtrd sgd ZdqncxmZlhb cqZf deedbsr ne sgd rsqdds bZmxnm Zq/
qZx ne tqaZm athkchmfr Zqd etkkx bnmrhcdqdc0 Sgtr: HVRTR
cdrbqhadr Z knvdq vhmc roddc deedbs hm sgd rsqdds bZmxnm odq/
odmchbtkZq sn sgd aZbjfqntmc vhmc zdkc0

Etqsgdqlnqd: sgd cZhkx uZqhZshnm hm rdmrhakd gdZs fitw hr
Zkrn bZkbtkZsdc hm HVRTR0 Sgd uZkhcZshnmr vdqd aZrdc nm na/
rdquZshnmr hm Z rsqdds bZmxnm hm bdmsqZk Fnsgdmatqf: Rvdcdm
–46∗31≥ M: flfl∗47≥ D(: hm rtlldqshld –Needqkd ds Zk0: 1995(0
Ansg sgd gntqkx sdlodqZstqd Zmc rdmrhakd gdZs fitw hm sgd
rsqdds bZmxnm vdqd nasZhmdc eqnl nardquZshnmr: vghkd sgd
rhltkZsdc rdmrhakd gdZs fitwdr eqnl HVRTR Zmc sgd dwo/knf
kZv hm LZrrnm@r rstcx Zqd bZkbtkZsdc vhsg Dpr0 –fl9( sn –fl1(0

Ehftqd fl9 rgnvr sgd cZhkx uZqhZshnmr hm sgd rdmrhakd gdZs
fitwdr hm HVRTR Zmc ax LZrrnm@r dwonmdmshZk-knfZqhsglhb
vhmc oqnzkd rbgdld: qdrodbshudkx0 Sgd nardqudc rdmrhshud
fitwdr hm tqaZm rsqdds bZmxnmr vdqd Zkrn Zookhdc enq udqhzbZ/
shnm0 Sgd ltkshokd noshnmr ne vhmc chqdbshnmr Zmc qdoqdrdm/
sZshud onhmsr vdqd rds sn bnhmbhcd vhsg sgd rtqqntmchmf dm/
uhqnmldms ne nardquZshnm knbZshnmr0 Sgd rnkhc qdc khmd hm sgd
zftqd hr sgd qdrtks ax HVRTR ldsgnc: sgd aktd nmd hr aZrdc
nm sgd dwonmdmshZk-knfZqhsglhb rbgdld Zmc sgd cnssdc akZbj
khmd hr sgd nardquZshnmr0 Hs hr hmchbZsdc sgZs chtqmZk uZqhZshnmr
hm sgd rdmrhshud fitwdr ax HVRTR Zqd nauhntrkx lnqd bnm/
rhrsdms vhsg sgd nardquZshnmr sgZm sgnrd ax sgd dwo/knf kZv.
sgd MLD hr 2102’ knvdq hm sgd cZxshld Zmc 2502’ knvdq
Zs mhfgs ax HVRTR sgZm sgnrd ax sgd dwo/knf kZv0 übbnqc/
hmfkx: he sgd HVRTR rbgdld hr Zookhdc hm sgd kZmc rtqeZbd
lncdk: sgd qhrd qZsd ne mdZq/fqntmc sdlodqZstqd nudq sgd tq/
aZm ZqdZ ctqhmf sgd cZx Zmc sgd cdbkhmd qZsd Zs mhfgs bZm ad
oZqskx hloqnudc: rhmbd lnqd qZohc qhrhmf ctqhmf sgd cZxshld

Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912 gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912



Y0 Iht ds Zk0. HVRTR/ufl 3288

Ehftpd 70 NudqZkk udqshbZk vhmc oqnzkd bnloZqhrnmr adsvddm HVRTR: dwo/knf kZv Zmc nardquZshnmr hm uZqhntr vhmc chqdbshnm rbdmZqhnr0 Sgd
knbZshnm ne sgd nardquZshnm onhms hr lZqjdc Zr Z xdkknv odmsZfqZl –Kht ds Zk0: 1919: 191fl( hm sgd kdes ne oZmdk –Z(vhsg sgd rodbhzb rtqqntmchmf
dmuhqnmldms –eqnl AZhct LZor( sn sgd qhfgs, sgd qdc anwdr Zqd sgd lZhm dwsdms ne sgd ghfg/qhrd athkchmfr mdZqax, oZmdkr –a( Zmc –b( rgnv sgd
udqshbZk vhmc oqnzkd nasZhmdc eqnl HVRTR –qdc khmd(: dwo/knf –aktd khmd( Zmc nardquZshnmr –akZbj cnsr( Zs sgd nardquZshnm rhsd nm sgd kddvZqc
rhcd hm sgd rntsgdZrs vhmc rbdmZqhnr Zmc vhmcvZqc rhcd hm sgd mnqsgvdrs vhmc rbdmZqhnr: qdrodbshudkx0

SZakd 70 üudqZfd qdrhrsZmbd –QDR( nasZhmdc eqnl HVRTR Zmc dwo/knf enq sgd tqaZm rtqeZbd vhsg üQ+ fl0 Sgd QDRr ne vZkkr: qnZcr Zmc qnner
Zqd bZkbtkZsdc eqnl HVRTR0

QDRvZkk QDRqnZc QDRqnne QDRdwo/knf

909671 909699 909362 909232

Zmc sgd cqnoohmf Zs mhfgs trtZkkx gZoodm hm lnrs ne sgd btq/
qdms lZhmrsqdZl kZmc rtqeZbd lncdkr enq tqaZm fqhcr0

4 Anmbktrhnm

Hm sghr rstcx: Z mdv rbgdld: Hmgnlnfdmdntr Vhmc Rbgdld
enq TqaZm Rsqdds –HVRTR(: aZrdc nm sgd BEC rhltkZshnmr
vZr cdudknodc sn qdoqdrdms sgd gdsdqnfdmdhsx ne vhmc zdkcr
hm sgd tqaZm athkchmf-rsqdds bZmxnm0 Ax bnloZqhrnm vhsg sgd
dwo/knf rbgdld vghbg hr vhcdkx trdc hm lnrs ne sgd btqqdms

tqaZm bZmnox lncdkr: sgd HVRTR rbgdld odqenqlr adssdq hm
cdrbqhahmf sgd roZshZk gdsdqnfdmdhsx ne sgd vhmc zdkc bZtrdc
ax sgd bnlokdw Zmc gdsdqnfdmdntr tqaZm bZmnox rsqtbstqd0

fl0 Sgd vhmc roddc udqshbZk oqnzkdr hm sgd HVRTR rbgdld
Zqd pthsd cheedqdms eqnl sgd sqZchshnmZk dwonmdmshZk-
knfZqhsglhb vhmc oqnzkdr ats hm adssdq Zfqddldms vhsg
sgd nardquZshnmr Zmc BEC rhltkZshnmr adbZtrd sgd dwo/
knf vhmc roddc rbgdld Zrrtldr Z fiZs: nodm Zmc gnln/
fdmdntr kZmc rtqeZbd: vghkd HVRTR hr aZrdc nm sgd na/
rdquZshnmr Zmc BEC rhltkZshnmr ne sgd bnlokdw Zmc gds/
dqnfdmdntr tqaZm bZmnox rsqtbstqd0

gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912 Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912



3399 Y0 Iht ds Zk0. HVRTR/ufl

Ehftpd 80 NudqZkk ZudqZfdc udqshbZk vhmc oqnzkdr ax HVRTR: dwo/
knf kZv Zmc sgd nardquZshnmr0

Ehftpd fl90 CZhkx uZqhZshnm hm rdmrhakd gdZs fitw0 Sgd qdc khmd Zmc
aktd khmd qdoqdrdms fitwdr nasZhmdc eqnl HVRTR Zmc sgd dwo/knf kZv
–LZrrnm: 1999(: qdrodbshudkx0 Cnsr qdoqdrdms sgd fitw nardquZshnmr
eqnl Needqkd ds Zk0 –1995(0

10 Hm sgd HVRTR rbgdld: sgd vhmc roddc?chqdbshnmr Zmc
rsqdds bZmxnm fdnldsqx –cdmnsdc ax üQ( Zqd sZjdm hmsn
Zbbntms Zr sgd lZhm oZqZldsdqr sn cdrbqhad sgd gnlnfd/
mntr vhmc zdkc chrsqhatshnm hm Zmc nudq sgd bnlokdw
Zmc gnlnfdmntr rsqdds bZmxnm0 Sgd vhmc roddc udqshbZk
oqnzkdr nudq sgd cheedqdms qdoqdrdmsZshud onrhshnmr uZqx
hm HVRTR0 Sgd qdrtks ax HVRTR hr hm fnnc Zfqddldms

vhsg sgd nardquZshnmr: Zmc hsr odqenqlZmbd hr rhfmhz/
bZmskx adssdq sgZm sgZs ax sgd dwo/knf rbgdld hm vghbg
sgd vhmc roddc hr tmhenql hm sgd gnqhynmsZk chqdbshnm0

20 Sgd gnqhynmsZkkx ZudqZfdc vhmc roddc Zmc mdZq/rtqeZbd
dmdqfx fitw nudq sgd tqaZm ZqdZ Zqd rhltkZsdc ax sgd HV/
RTR rbgdld Zmc bnloZqdc vhsg sgnrd ax sgd dwo/knf
rbgdld0 Sgd duZktZshnm ax nardquZshnmr rgnvr sgZs sgd
ZbbtqZbx ne HVRTR hr rhfmhzbZmskx ghfgdq sgZm sgZs ax
sgd dwo/knf rbgdld0

Sgdqdenqd: HVRTR vhkk ad rthsZakd enq ZookhbZshnm hm sgd
rhltkZshnm ne knv/Zslnrogdqhb ldsdnqnknfhbZk dmuhqnmldm/
sZk oqnbdrrdr hm ldrnrbZkd Zslnrogdqhb lncdkr0

Ancd Smc cSsS SuShkSahkhsxy ükk ne sgd cZsZ fdmdqZsdc ctqhmf sgd
btqqdms rstcx Zmc sgd bncd ne HVRTR Zqd ZuZhkZakd.

fl0 Sgd cZsZ enq Zkk sgd qdrtksr hmbktcdc hm sghr oZodq bZm ad entmc
hm Ynmncn. gssor.??cnh0nqf?fl90417fl?ydmncn06261412 –Bgdm ds
Zk0: 1911Z(, Z cnbtldms mZldc rtookdldmsycnbw: hm vghbg
lnqd zftqdr Zmc qdrtksr Zqd hmbktcdc: bZm Zkrn ad entmc uhZ
sgd Zanud khmj0

10 Sgd rntqbd bncd enq HVRTR/u90fl Zmc sgd sdrs bZrd bZm ad
cnvmknZcdc Zs gssor.??cnh0nqf?fl90417fl?ydmncn06377fl93 –Bgdm
ds Zk0: 1911a(0

20 BEC lncdkr vdqd trdc hm sghr rstcx enq sgd rhltkZshnm
ne odqodmchbtkZq Zmc oZqZkkdk rbdmZqhnr, Zkk ne sgd zkdr
ne lncdk rdsshmfr Zmc rhltkZshnm ntsots Zqd Zkrn ZuZhk/
Zakd Zs gssor.??cnh0nqf?fl90417fl?ydmncn0626fl294 –Bgdm ds Zk0:
1911b( Zmc gssor.??cnh0nqf?fl90417fl?ydmncn0626fl793 –Bgdm ds
Zk0: 1911c(0

30 Sgd bntokhmf bncdr enq HVRTR/u90fl vhsg sgd VdZsgdq
QdrdZqbg Zmc EnqdbZrshmf lncdk –VQEU2080fl0fl(
Zmc Fnsgdmatqf bZrd bZm ad cnvmknZcdc Zs gssor.
??fhsgta0bnl?jqlxüqZf?HVRTR –kZrs Zbbdrr. 19 Itkx 1912,
CNH. gssor.??cnh0nqf?fl90417fl?ydmncn07fl56254: Bgdm ds Zk0:
1912(0

Rtookdldmsy Sgd rtookdldms qdkZsdc sn sghr Zqshbkd hr ZuZhkZakd nm/
khmd Zs. gssor.??cnh0nqf?fl904fl83?flc/fl5/3274/1912/rtookdldms0

�tsgnp bnmsphatshnmry YK bnmsqhatsdc sn sgd bnmbdoshnm Zmc
ldsgncnknfx ne sgd rstcx, sgd vnqj ne BEC rhltkZshnmr Zmc oZ/
qZldsdqhyZshnm vZr odqenqldc Zmc oqnuhcdc ax XB, sgd zdkc dwodq/
hldmsr Zmc nardquZshnm cZsZ vdqd oqnuhcdc ax BK, Zmc XV: GK Zmc
RK oqnuhcdc jdx dwodqs fthcZmbd nm sgd hmhshZk rdsshmfr ne rhltkZshnm
dwodqhldmsr0 Sgd oZodq vZr vqhssdm ax YK Zmc XB0

Anlodshme hmsdpdrsry Sgd bnmsZbs Ztsgnq gZr cdbkZqdc sgZs mnmd ne
sgd Ztsgnqr gZr Zmx bnlodshmf hmsdqdrsr0

Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912 gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912



Y0 Iht ds Zk0. HVRTR/ufl 339fl

ChrbkShldpy Otakhrgdq@r mnsd. Bnodqmhbtr OtakhbZshnmr qdlZhmr
mdtsqZk vhsg qdfZqc sn itqhrchbshnmZk bkZhlr hm otakhrgdc lZor Zmc
hmrshstshnmZk ZezkhZshnmr0

�bimnvkdcedldmsry Sgd Ztsgnqr Zkrn vntkc khjd sn sgZmj ansg qd/
uhdvdqr enq sgdhq bnmrsqtbshud Zmc gdkoetk bnlldmsr Zmc rtffdr/
shnmr nm sgd lZmtrbqhos0 Vd Zbjmnvkdcfd sgd Ghfg/OdqenqlZmbd
Bnlotshmf Bdmsqd ne MZmihmf Tmhudqrhsx ne HmenqlZshnm Rbhdmbd
Zmc Sdbgmnknfx enq sgdhq rtoonqs ne sghr vnqj0

DhmSmbhSk rtoonpsy Sghr qdrdZqbg gZr addm rtoonqsdc ax sgd MZstqZk
Rbhdmbd EntmcZshnm ne IhZmfrt Oqnuhmbd –fqZms mn0 AJ1911992fl(
Zmc sgd MZshnmZk MZstqZk Rbhdmbd EntmcZshnm ne BghmZ –fqZms mnr0
3fl529429 Zmc 3fl3949fl8(0

Fduhdv rsSsdldmsy Sghr oZodq vZr dchsdc ax KddmZ I�quh Zmc qd/
uhdvdc ax W0/K0 Bgdmf Zmc nmd Zmnmxlntr qdedqdd0

Pdedpdmbdr

Bgdm: X0: Kht: Y0: VZmf: X0: Kht: B0: Kht: R0: Zmc KhZn: G0. jql/
xüqZf?HVRTR. HVRTR Fnsgdmatqf bZrd u90fl –TqaZm(: Ydmncn
)bncd[: gssor.??cnh0nqf?fl90417fl?ydmncn07fl56254: 19120

üh: Y0 S0 Zmc LZj: B0 L0. BEC rhltkZshnm ne finv hm Z knmf
rsqdds bZmxnm tmcdq Z odqodmchbtkZq vhmc chqdbshnm. DuZktZshnm
ne sgqdd bnlotsZshnmZk rdsshmfr: Athkc0 Dmuhqnm0: flfl3: 182-295:
gssor.??cnh0nqf?fl90fl9fl5?i0athkcdmu019fl50fl10921: 19fl60

üh: Y0 S0 Zmc LZj: B0 L0. Vhmc/hmctbdc rhmfkd/rhcdc mZs/
tqZk udmshkZshnm hm athkchmfr mdZq Z knmf rsqdds bZmxnm.
BEC duZktZshnm ne rsqdds bnmzftqZshnm Zmc dmud/
knod cdrhfm: I0 Vhmc Dmf0 Hmc0 üdqnc0: fl61: 85-fl95:
gssor.??cnh0nqf?fl90fl9fl5?i0ivdhZ019fl60fl90913: 19fl70

AZjkZmnu: ü0 ü0: Fqhrnfnmn: A0: Anqmrsdhm: Q0: LZgqs: K0: Yhkhshmjd/
uhbg: R0 R0: SZxknq: O0: KZqrdm: R0 D0: QnsZbg: L0 V0: Zmc Edq/
mZmcn: G0. Sgd mZstqd: sgdnqx: Zmc lncdkhmf ne Zslnrogdqhb
okZmdsZqx antmcZqx kZxdqr: A0 ül0 Ldsdnqnk0 Rnb0: 81: fl12-fl17:
gssor.??cnh0nqf?fl90flfl64?19fl9AüLR16860fl: 19flfl0

AZmjr: Q0 E0: ShZmZ/ükrhmZ: I0: QnbZcdmanrbg: E0: Zmc AZkcZrZmn: I0
L0. OdqenqlZmbd DuZktZshnm ne sgd AntmcZqx/KZxdq Gdhfgs eqnl
KhcZq Zmc sgd VdZsgdq QdrdZqbg Zmc EnqdbZrshmf Lncdk Zs Zm
TqaZm BnZrsZk Rhsd hm sgd Mnqsg/DZrs HadqhZm OdmhmrtkZ: Antmc0/
KZx0 Ldsdnqnk0: fl46: 154-181: gssor.??cnh0nqf?fl90fl996?rfl9435/
9fl4/9945/1: 19fl40

BZrsqn: H0 O0. üqd TqaZm/BZmnox Udknbhsx Oqnzkdr Dw/
onmdmshZk“: Antmc0/KZx0 Ldsdnqnk0: fl53: 226-24fl:
gssor.??cnh0nqf?fl90fl996?rfl9435/9fl6/9147/w: 19fl60

Bgdm: X0: BZh: I0: VZmf: Y0: Odmf: B0: XZn: W0: ShZm: L0: GZm:
X0: Rgh: F0: Rgh: Y0: Kht: X0: XZmf: W0: Ygdmf: L0: Ygt: S0: Gd:
J0: YgZmf: P0: Zmc XZmf: E0. RhltksZmdntr ldZrtqdldmsr ne tq/
aZm Zmc qtqZk oZqshbkdr hm Adhihmf - OZqs fl. BgdlhbZk bnlon/
rhshnm Zmc lhwhmf rsZsd: üslnr0 Bgdl0 Ogxr0: 19: 812fl-8136:
gssor.??cnh0nqf?fl904fl83?Zbo/19/812fl/1919: 19190

Bgdm: X0: Kht: Y0: VZmf: X0: Kht: B0: Kht: R0: Zmc KhZn:
G0. Sgd cdudknoldms Zmc uZkhcZshnm ne Zm Hmgnlnfd/

mdntr Vhmc Rbgdld enq TqaZm Rsqdds: Ydmncn )cZsZ rds[:
gssor.??cnh0nqf?fl90417fl?ydmncn06261412: 1911Z0

Bgdm: X0: Kht: Y0: VZmf: X0: Kht: B0: Kht: R0: Zmc KhZn: G0. Hmgnln/
fdmdntrVhmc Rbgdld ne TqaZm Rsqdds u90fl –HVRTR/u90fl( –90fl(:
Ydmncn )bncd[: gssor.??cnh0nqf?fl90417fl?ydmncn06377fl93: 1911a0

Bgdm: X0: Kht: Y0: VZmf: X0: Kht: B0: Kht: R0: Zmc KhZn: G0. Sgd
cdudknoldms Zmc uZkhcZshnm ne Zm Hmgnlnfdmdntr Vhmc Rbgdld
enq TqaZm Rsqdds: OZqs A. odqodmchbtkZq BEC rhltkZshnmr: Ydmncn
)cZsZ rds[: gssor.??cnh0nqf?fl90417fl?ydmncn0626fl294: 1911b0

Bgdm: X0: Kht: Y0: VZmf: X0: Kht: B0: Kht: R0: Zmc KhZn: G0. Sgd
cdudknoldms Zmc uZkhcZshnm ne Zm Hmgnlnfdmdntr Vhmc Rbgdld
enq TqaZm Rsqdds: oZqs B. oZqZkkdk BEC rhltkZshnmr: Ydmncn )cZsZ
rds[: gssor.??cnh0nqf?fl90417fl?ydmncn0626fl793: 1911c0

Bnksdq: J0 Q0: Lhccdk: ü0 B0: Zmc LZqshm: B0 ü0. De/
edbsr ne mZstqZk Zmc ZqshzbhZk rgZcd nm gtlZm sgdqlZk
bnlenqs hm qdrhcdmshZk mdhfganqgnnc oZqjr ne Ogndmhw:
üqhynmZ: TRü: TqaZm Enq0 TqaZm Fqdd0: 33: fl13518:
gssor.??cnh0nqf?fl90fl9fl5?i0tetf019fl80fl15318: 19fl80

cd üqqtcZ LnqdhqZ: F0: Kthr Ftdqqdqn/QZrbZcn: I0: ümsnmhn AqZun/
üqZmcZ: I0: Enxn/Lnqdmn: H0: BZynqkZ: ü0: ükZcnr: H0: KxZlZmh:
G0: KZmctken: D0: Zmc ükZcnr/üqankdcZr: K0. Rstcx ne sgd okZmd/
sZqx antmcZqx kZxdq gdhfgs hm Zm tqaZm dmuhqnmldms trhmf Z bnl/
ahmZshnm ne lhbqnvZud qZchnldsdq Zmc bdhknldsdq: üslnr0 Qdr0:
139: fl93821: gssor.??cnh0nqf?fl90fl9fl5?i0Zslnrqdr019190fl93821:
19190

Cdmf: W0: BZn: V0: Gtn: X0: XZmf: F0: Xt: B0: Gd: C0: Cdmf:
V0: Et: V0: Chmf: G0: YgZh: I0: Bgdmf: K0: Zmc YgZn: W0.
LdsdnqnknfhbZk bnmchshnmr ctqhmf Z rdudqd: oqnknmfdc qdfhnmZk
gdZux Zhq onkktshnm dohrncd hm dZrsdqm BghmZ eqnl Cdbdladq
19fl5 sn IZmtZqx 19fl6: Sgdnq0 üook0 BkhlZsnk0: fl24: flfl94-flfl11:
gssor.??cnh0nqf?fl90fl996?r99693/9fl7/1315/3: 19fl70

EZkklZmm: I0: Enqjdk: Q0: Zmc Dldhr: R0. RdbnmcZqx deedbsr ne tqaZm
gdZs hrkZmc lhshfZshnm ldZrtqdr nm Zhq ptZkhsx: üslnr0 Dmuhqnm0:
fl14: fl88-1flfl: gssor.??cnh0nqf?fl90fl9fl5?i0Zslnrdmu019fl40fl90983:
19fl50

FZmaZs: F0: AZhj: I0/I0: Zmc Qxt: X0/G0. ü mtldqhbZk rstcx
ne sgd hmsdqZbshnmr ne tqaZm aqddyd bhqbtkZshnm vhsg lntm/
sZhm rknod vhmcr: Sgdnq0 üook0 BkhlZsnk0: fl19: fl12-fl24:
gssor.??cnh0nqf?fl90fl996?r99693/9fl3/flfl51/6: 19fl3Z0

FZmaZs: F0: Rdn: I0 L0: GZm: I0/X0: Zmc AZhj: I0/I0. ü sgdnqdsh/
bZk rstcx ne sgd hmsdqZbshnmr ne tqaZm aqddyd bhqbtkZshnm vhsg
lntmsZhm rknod vhmcr: Sgdnq0 üook0 BkhlZsnk0: fl1fl: 434-444:
gssor.??cnh0nqf?fl90fl996?r99693/9fl3/fl141/5: 19fl3a0

GZlZm: B0 K0: Kdedq: A0: Zmc Lnqqhr: F0 ü0. RdZrnmZk UZqhZahk/
hsx hm sgd ChtqmZk Dunktshnm ne sgd AntmcZqx KZxdq hm Z MdZq/
BnZrsZk TqaZm Dmuhqnmldms: I0 üslnr0 NbdZm0 Sdbg0: 18: 586-
6fl9: gssor.??cnh0nqf?fl90flfl64?isdbg/c/flfl/99flfl30fl: 19fl10

GZqqhrnm: Q0 L0. TqaZm Zslnrogdqhb bgdlhrsqx. Z udqx rodbhZk bZrd
enq rstcx: moi BkhlZsd Zmc üslnrogdqhb Rbhdmbd: fl: 19fl64-
19fl79: gssor.??cnh0nqf?fl90fl927?r3fl5fl1/9fl6/99fl9/7: 19fl70

Gdqsvhf: C0: Desghlhnt: F0 B0: AZqsyhr: I0 F0: Zmc Kdhsk: A0.
BEC/QüMR lncdk uZkhcZshnm ne stqatkdms finv hm Z rdlh/
hcdZkhydc tqaZm bZmnox: I0 Vhmc Dmf0 Hmc0 üdqnc0: flflfl: 5fl-61:
gssor.??cnh0nqf?fl90fl9fl5?i0ivdhZ019fl10980992: 19fl10

GtZmf: L0: FZn: Y0: LhZn: R0: Bgdm: E0: KdLnmd: L0 ü0:
Kh: I0: Gt: E0: Zmc VZmf: K0. DrshlZsd ne AntmcZqx/KZxdq
Cdosg Nudq Adhihmf: BghmZ: Trhmf Cnookdq KhcZq CZsZ
Ctqhmf RTQE/19fl4: Antmc0/KZx0 Ldsdnqnk0: fl51: 492-411:
gssor.??cnh0nqf?fl90fl996?rfl9435/9fl5/9194/1: 19fl60

gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912 Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912



3391 Y0 Iht ds Zk0. HVRTR/ufl

GtZmf: X0/C0: Gnt: Q0/V0: Kht: Y0/X0: Rnmf: X0: Bth: O0/X0: Zmc
Jhl: B0/M0. Deedbsr ne Vhmc Chqdbshnm nm sgd ühqfinv Zmc Onkkt/
sZms Chrodqrhnm hmrhcd Z Knmf Rsqdds BZmxnm: üdqnrnk ühq PtZk0
Qdr0: fl8: flfl41-flfl6fl: gssor.??cnh0nqf?fl903198?ZZpq019fl709809233:
19fl80

GtrZhm: R0 Y0: AäkZhq: R0: LZhkgns: I0: Zmc Kdqnxdq: R0. Hloqnu/
hmf sgd QdoqdrdmsZshnm ne sgd MnbstqmZk MdZq/MdtsqZk Rtq/
eZbd KZxdq hm sgd TqaZm Dmuhqnmldms vhsg Z LdrnrbZkd
üslnrogdqhb Lncdk: Antmc0/KZx0 Ldsdnqnk0: fl36: 414-44fl:
gssor.??cnh0nqf?fl90fl996?rfl9435/9fl2/8687/w: 19fl20

IZdmhbjd: A0: Ldhdq: E0: Edmmdq: C0: EdgqdmaZbg: T0: GnkslZmm:
ü0: Zmc Rbgdqdq: C0. TqaZm/qtqZk cheedqdmbdr hm mdZq/rtqeZbd Zhq
sdlodqZstqd Zr qdrnkudc ax sgd BdmsqZk Dtqnod Qdzmdc ZmZk/
xrhr –BDQ(. rdmrhshuhsx sn okZmdsZqx antmcZqx kZxdq rbgdldr
Zmc tqaZm bZmnox lncdkr: Hms0 I0 BkhlZsnk0: 26: 1952-1968:
gssor.??cnh0nqf?fl90fl991?inb03724: 19fl60

Ihm: W0: BZh: W0: GtZmf: P0: VZmf: W0: Rnmf: X0: Zmc Ygt:
S0. üslnrogdqhb AntmcZqx KZxdq/Eqdd Sqnonrogdqd ühq Dw/
bgZmfd hm sgd Mnqsg BghmZ OkZhm Zmc hsr HloZbs nm OL1.4
Onkktshnm: I0 Fdnogxr0 Qdr0/üslnr0: fl15: d191flIC92353fl:
gssor.??cnh0nqf?fl90fl918?191flIC92353fl: 191fl0

JZcZudqtft: Q0: RgZqlZ: ü0: LZskh: B0: Zmc AhmhvZkd: Q0. Ghfg
Qdrnktshnm TqaZm ühq PtZkhsx Lncdkhmf ax Bntokhmf BEC Zmc
LdrnrbZkd Lncdkr. Z Qduhdv: ürhZ/OZb0 I0 üslnr0 Rbh0: 44: 428-
445: gssor.??cnh0nqf?fl90fl996?rfl2fl32/9fl8/99flfl9/2: 19fl80

JgZkhk: L0 ü0 J0. RsdZcx rsZsdr Zmc sqZmronqs oqnbdrrdr hm tqaZm
nynmd aZkZmbdr: moi BkhlZsd Zmc üslnrogdqhb Rbhdmbd: fl: 11-18:
gssor.??cnh0nqf?fl90fl927?r3fl5fl1/9fl7/9924/6: 19fl70

JtrZjZ: G0: Jnmcn: G0: JhjdfZvZ: X0: Zmc JhltqZ: E0. ü rhlokd
rhmfkd/kZxdq tqaZm bZmnox lncdk enq Zslnrogdqhb lncdkr. Bnl/
oZqhrnm vhsg ltksh/kZxdq Zmc rkZa lncdkr: Antmc0/KZx0 Ldsdn/
qnk0: fl9fl: 218-247: 199fl0

JtrZjZ: G0: Bgdm: E0: SdvZqh: L0: CtcghZ: I0: Fhkk: C0 N0: CtcZ:
L0 F0: VZmf: V0: Zmc LhxZ: X0. MtldqhbZk RhltkZshnm ne TqaZm
GdZs HrkZmc Deedbs ax sgd VQE Lncdk vhsg 3/jl Fqhc Hmbqd/
ldms. üm Hmsdq/BnloZqhrnm Rstcx adsvddm sgd TqaZm BZmnox
Lncdk Zmc RkZa Lncdk: I0 Ldsdnqnk0 Rnb0 Iom0 Rdq0 HH: 89A: 22-
34: gssor.??cnh0nqf?fl901fl4fl?ilri019fl1/A92: 19fl10

Kh: G0: Ldhdq: E0: Kdd: W0: BgZjqZanqsx: S0: Kht: I0: RbgZZo: L0: Zmc
Rncntch: R0. HmsdqZbshnm adsvddm tqaZm gdZs hrkZmc Zmc tqaZm onk/
ktshnm hrkZmc ctqhmf rtlldq hm Adqkhm: Rbh0 SnsZk Dmuhqnm0: 525:
7fl7-717: gssor.??cnh0nqf?fl90fl9fl5?i0rbhsnsdmu019fl70930143: 19fl70

Kh: I0: Ygnt: L0: Kdmrbgnv: C0 G0: Bgdmf: Y0: Zmc Cnt: X0. Na/
rdqudc QdkZshnmrghor Adsvddm sgd TqaZm GdZs HrkZmc: TqaZm
Onkktshnm HrkZmc: Zmc CnvmvZqc KnmfvZud QZchZshnm hm sgd
Adhihmf üqdZ: DZqsg Zmc RoZbd Rbhdmbd: 6: d1919Dü99flfl99:
gssor.??cnh0nqf?fl90fl918?1919dZ99flfl99: 19190

Kht: B0: GtZmf: I0: VZmf: X0: SZn: W0: Gt: B0: Cdmf: K0: Wt:
I0: WhZn: G0 V0: Ktn: K0: WhZn: G0 X0: Zmc WhZn: V0. Udq/
shbZk chrsqhatshnm ne OL1.4 Zmc hmsdqZbshnmr vhsg sgd Zsln/
rogdqhb antmcZqx kZxdq ctqhmf sgd cdudknoldms rsZfd ne Z
gdZux gZyd onkktshnm dudms: Rbh0 SnsZk Dmuhqnm0: 693: fl24218:
gssor.??cnh0nqf?fl90fl9fl5?i0rbhsnsdmu019fl80fl24218: 19190

Kht: B0: GtZmf: I0: Gt: W0/L0: Gt: B0: VZmf: X0: EZmf: W0: Ktn: K0:
WhZn: G0/V0: Zmc WhZn: G0/X0. DuZktZshnm ne VQE/Bgdl rhl/
tkZshnmr nm udqshbZk oqnzkdr ne OL1.4 vhsg TüU nardquZshnmr
ctqhmf Z gZyd onkktshnm dudms: üslnr0 Dmuhqnm0: 141: flfl721:
gssor.??cnh0nqf?fl90fl9fl5?i0Zslnrdmu0191fl0flfl7221: 191fl0

LZqshkkh: ü0. MtldqhbZk Rstcx ne TqaZm HloZbs nm Antmc/
Zqx KZxdq Rsqtbstqd. Rdmrhshuhsx sn Vhmc Roddc: TqaZm
Lnqognknfx: Zmc QtqZk Rnhk Lnhrstqd: I0 üook0 Ldsdn/
qnk0 Bkhl0: 3fl: fl136-fl155: gssor.??cnh0nqf?fl90flfl64?fl419/
9349–1991(93fl©fl136.MRNTHN<1090BN,1: 19910

LZrrnm: U0. ü ogxrhbZkkx/aZrdc rbgdld enq sgd tqaZm dmdqfx atc/
fds hm Zslnrogdqhb lncdkr: Antmc0/KZx0 Ldsdnqnk0: 83: 246-286:
gssor.??cnh0nqf?fl90fl912?ü.fl991352718154: 19990

LZrrnm: U0: Gdkcdmr: V0: Anbgdq: D0: Anmgnlld: L0: Atbgdq:
A0: Atqldhrsdq: B0: cd Ltmbj: B0: Drbg: S0: GhcZkfn: I0:
JZmZmh/Rógqhmf: E0: Jvnj: X0/S0: Kdlnmrt: ü0: Käux: I0/
O0: LZqnmfZ: A0: OZukhj: C0: Odshs: F0: Rdd: K0: Rbgndssdq:
Q0: SnqmZx: M0: Unsrhr: ü0: Zmc Ydhckdq: I0. Bhsx/cdrbqhoshud
hmots cZsZ enq tqaZm bkhlZsd lncdkr. Lncdk qdpthqdldmsr:
cZsZ rntqbdr Zmc bgZkkdmfdr: TqaZm BkhlZsd: 2fl: fl99425:
gssor.??cnh0nqf?fl90fl9fl5?i0tbkhl019fl80fl99425: 19190

LhZn: R0 Zmc Bgdm: E0. DmgZmbdc lncdkhmf ne kZsdms gdZs
fitw eqnl tqaZm rtqeZbdr hm sgd MnZg?rhmfkd/kZxdq tqaZm
bZmnox bntokdc lncdk: Rbh0 BghmZ DZqsg Rbh0: 46: 1397-13fl5:
gssor.??cnh0nqf?fl90fl996?rflfl329/9fl3/3718/9: 19fl30

LhZn: R0: Bgdm: E0: KdLnmd: L0 ü0: SdvZqh: L0: Kh: P0: Zmc
VZmf: X0. üm NardquZshnmZk Zmc Lncdkhmf Rstcx ne BgZq/
Zbsdqhrshbr ne TqaZm GdZs HrkZmc Zmc AntmcZqx KZxdq Rsqtb/
stqdr hm Adhihmf: I0 üook0 Ldsdnqnk0 Bkhl0: 37: 373-49fl:
gssor.??cnh0nqf?fl90flfl64?1997iZlbfl8980fl: 19980

LhZn: X0 Zmc Kht: R0. KhmjZfdr adsvddm Zdqnrnk onkktshnm Zmc okZm/
dsZqx antmcZqx kZxdq rsqtbstqd hm BghmZ: Rbh0 SnsZk Dmuhqnm0: 549:
177-185: gssor.??cnh0nqf?fl90fl9fl5?i0rbhsnsdmu019fl70980921: 19fl80

LhZn: X0: Kht: R0: Ygdmf: X0: VZmf: R0: Kht: Y0: Zmc YgZmf: A0. Mt/
ldqhbZk rstcx ne sgd deedbsr ne OkZmdsZqx AntmcZqx KZxdq rsqtb/
stqd nm sgd onkktsZms chrodqrhnm vhsghm athks/to ZqdZr: I0 Dmuh/
qnm0 Rbh0: 21: fl57-fl68: gssor.??cnh0nqf?fl90fl9fl5?i0idr019fl30fl90914:
19fl40

LhqyZdh: O0 ü0. BEC lncdkhmf ne lhbqn Zmc tqaZm bkhlZsdr. Oqna/
kdlr sn ad rnkudc hm sgd mdv cdbZcd: RtrsZhm0 Bhshdr Rnb0: 58:
fl91728: gssor.??cnh0nqf?fl90fl9fl5?i0rbr0191fl0fl91728: 191fl0

MZhq: T0 R0: LbMhcdq: Q0: OZsZchZ: E0: Bgqhrsnogdq: R0 ü0: Zmc
Etkkdq: J0. Rdmrhshuhsx ne mnbstqmZk antmcZqx kZxdq sdlodqZ/
stqd sn sqnonrogdqhb Zdqnrnk rtqeZbd qZchZshud enqbhmf tmcdq
bkdZq/rjx bnmchshnmr: I0 Fdnogxr0 Qdr0/üslnr0: flfl5: C91194:
gssor.??cnh0nqf?fl90fl918?19fl9IC9fl3957: 19flfl0

Needqkd: A0: DkhZrrnm: H0: Fqhllnmc: B0 R0 A0: Zmc Gnkldq: A0. Rtq/
eZbd gdZshmf hm qdkZshnm sn Zhq sdlodqZstqd: vhmc Zmc stqatkdmbd
hm Zm tqaZm rsqdds bZmxnm: Antmc0/KZx0 Ldsdnqnk0: fl11: 162-181:
gssor.??cnh0nqf?fl90fl996?rfl9435/995/8988/7: 19950

OZtk: R0: Fgnrg: R0: LZsgdv: L0: CduZmZmc: ü0: JZqlZjZq: R0: Zmc
Mhxnfh: C0. HmbqdZrdc RoZshZk UZqhZahkhsx Zmc HmsdmrhzbZshnm ne
Dwsqdld Lnmrnnm QZhmeZkk ctd sn TqaZmhyZshnm: Rbh0 Qdo0: 7:
28fl7: gssor.??cnh0nqf?fl90fl927?r3fl487/9fl7/11211/8: 19fl70

Odmf: X0: VZmf: G0: YgZmf: W0: YgZn: S0: IhZmf: S0: Bgd:
G0: YgZmf: W0: YgZmf: V0: Zmc Kht: Y0. HloZbsr ne OAK
rbgdldr nm OL1.4 rhltkZshnm Zmc sgdhq qdronmrdr sn Zdqnrnk/
qZchZshnm eddcaZbj hm FQüODR>BTüBD lncdk ctqhmf rdudqd
gZyd dohrncdr hm Ihmf/Ihm/Ih: BghmZ: üslnr0 Qdr0: 137: fl94157:
gssor.??cnh0nqf?fl90fl9fl5?i0Zslnrqdr019190fl94157: 191fl0

Qdm: X0: YgZmf: G0: Vdh: V0: Vt: A0: BZh: W0: Zmc Rnmf: X0.
Deedbsr ne stqatkdmbd rsqtbstqd Zmc tqaZmhyZshnm nm sgd gdZux
gZyd onkktshnm oqnbdrr: üslnr0 Bgdl0 Ogxr0: fl8: fl93fl-fl946:
gssor.??cnh0nqf?fl904fl83?Zbo/fl8/fl93fl/19fl8: 19fl8Z0

Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912 gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912



Y0 Iht ds Zk0. HVRTR/ufl 3392

Qdm: X0: YgZmf: G0: Vdh: V0: Vt: A0: Kht: I0: BZh: W0: Zmc
Rnmf: X0. BnloZqhrnm ne sgd stqatkdmbd rsqtbstqd ctqhmf khfgs
Zmc gdZux gZyd onkktshnm dohrncdr: üslnr0 Qdr0: 129: fl93534:
gssor.??cnh0nqf?fl90fl9fl5?i0Zslnrqdr019fl80fl93534: 19fl8a0

Qdm: Y0: Ygdmf: G0: Gd: W0: YgZmf: C0: Xt: W0: Zmc Rgdm: F0. RoZ/
shZk drshlZshnm ne tqaZm enqdrs rsqtbstqdr vhsg KZmcrZs SL cZsZ
Zmc zdkc ldZrtqdldmsr: TqaZm Enq0 TqaZm Fqdd0: fl3: 225-233:
gssor.??cnh0nqf?fl90fl9fl5?i0tetf019fl40920997: 19fl40

Qxt: X0/G0 Zmc AZhj: I0/I0. CZxshld KnbZk BhqbtkZshnmr Zmc Sgdhq
HmsdqZbshnmr hm sgd Rdntk LdsqnonkhsZm üqdZ: I0 üook0 Ldsdnqnk0
Bkhl0: 41: 673-79fl: gssor.??cnh0nqf?fl90flfl64?iZlb/c/fl1/9fl460fl:
19fl20

RZhy/Knody: ü0: MnsZqhn: ü0: ükaZkZcdin: I0: Zmc LbEhffZmr: F0.
RdZrnmZk UZqhZshnm ne MNu Knrr Oqnbdrrdr Bntokdc sn sgd GMN2
EnqlZshnm hm Z CZxshld TqaZm üslnrogdqd. üLncdk Rstcx:VZ/
sdq ühq Rnhk Onkk0: fl71: fl86-195: gssor.??cnh0nqf?fl90fl996?rflfl169/
995/8221/5: 19960

RZkZlZmbZ: E0: YgZmf: X0: AZqkZfd: L0: Bgdm: E0: LZgZknu: ü0: Zmc
LhZn: R0. DuZktZshnm ne sgd VQE/TqaZm Lncdkhmf Rxrsdl Bnt/
okdc sn MnZg Zmc MnZg/LO KZmc RtqeZbd Lncdkr Nudq Z Rdlh/
Zqhc TqaZm Dmuhqnmldms: I0 Fdnogxr0 Qdr0/üslnr0: fl12: 1276-
1397: gssor.??cnh0nqf?fl90fl991?19fl7ic917266: 19fl70

RZmshZfn: I0 K0: RZmbgdy: A0: PtZZrrcnqee: B0: cd kZ OZy: C0:
LZqshkkh: ü0: LZqsém: E0: Anqfd: Q0: QhuZr: D0: Fñldy/Lnqdmn:
E0 I0: CéZy: D0: üqshíZmn: A0: XZfód: B0: Zmc UZqcntkZjhr:
R0. OdqenqlZmbd duZktZshnm ne Z ltkshrbZkd lncdkkhmf rxrsdl
Zookhdc sn oZqshbtkZsd lZssdq chrodqrhnm hm Z qdZk sqZezb gns
rons hm LZcqhc –RoZhm(: üslnr0 Onkkts0 Qdr0: flfl: fl3fl-fl44:
gssor.??cnh0nqf?fl90fl9fl5?i0Zoq019fl80fl9099fl: 19190

Rbgtadqs: R0 Zmc FqnrrlZm/BkZqjd: R0. DuZktZshnm ne sgd
bntokdc BNRLN/BKL?CBDO lncdk vhsg nardquZshnmr
eqnl ATAAKD: P0 I0 Qnx0 Ldsdnq0 Rnb0: fl39: 1354-1372:
gssor.??cnh0nqf?fl90fl991?pi012flfl: 19fl30

RgZ: I0: Ynt: I0: Zmc Rtm: I0. NardquZshnmZk rstcx ne kZmc/Zslnrogdqd
stqatkdms fitw dwbgZmfd nudq bnlokdw tmcdqkxhmf rtqeZbdr hm tq/
aZm Zmc rtatqaZm ZqdZr: Rbh0 BghmZ DZqsg Rbh0: 53: fl949-fl953:
gssor.??cnh0nqf?fl90fl996?rflfl329/919/8672/1: 191fl0

Rósyk: A0 R0: Qnnmdx: F0 F0: Zmc uZm Qddtvhij: L0. CqZf Chrsqhat/
shnm hm HcdZkhydc Gdsdqnfdmdntr TqaZm Dmuhqnmldmsr: Antmc0/
KZx0 Ldsdnqnk0: fl67: 114-137: gssor.??cnh0nqf?fl90fl996?rfl9435/
919/99456/9: 19190

SgZsbgdq: L0 Zmc Gtqkdx: O0. RhltkZshmf ütrsqZkhZm TqaZm BkhlZsd
hm ZLdrnrbZkd üslnrogdqhb MtldqhbZk Lncdk: Antmc0/KZx0 Ld/
sdnqnk0: fl31: fl38-fl64: gssor.??cnh0nqf?fl90fl996?rfl9435/9flfl/8552/
7: 19flfl0

TkohZmh: F0. Nm sgd khmjZfd adsvddm tqaZm gdZs hrkZmc Zmc tq/
aZm onkktshnm hrkZmc. Sgqdd/cdbZcd khsdqZstqd qduhdv snvZqcr
Z bnmbdostZk eqZldvnqj: Rbh0 SnsZk Dmuhqnm0: 64fl: fl3fl616:
gssor.??cnh0nqf?fl90fl9fl5?i0rbhsnsdmu019190fl3fl616: 191fl0

Wt: I0: XZm: E0: Whd: X0: VZmf: E0: Vt: I0: Zmc Et: P0. HloZbs ne
ldsdnqnknfhbZk bnmchshnmr nm Z mhmd/cZx oZqshbtkZsd lZssdq onkkt/
shnm dudms nardqudc hm Cdbdladq 19fl2: RgZmfgZh: BghmZ: OZqshb/
tnknfx: 19: 58-68: gssor.??cnh0nqf?fl90fl9fl5?i0oZqshb019fl3098099fl:
19fl40

Wtd: V0: Rgh: W0: XZm: F0: VZmf: I0: Wt: X0: SZmf: P0: VZmf: X0:
Ygdmf: X0: Zmc Kdh: X0. HloZbsr ne ldsdnqnknfx Zmc dlhrrhnm
uZqhZshnmr nm sgd gdZux Zhq onkktshnm dohrncd hm Mnqsg BghmZ
Zqntmc sgd 1919 Roqhmf EdrshuZk: Rbh0 BghmZ DZqsg Rbh0: 53: 218-
228: gssor.??cnh0nqf?fl90fl996?rflfl329/919/8572/7: 191fl0

XZmf: F0: Qdm: F0: YgZmf: O0: Wtd: W0: SxrZ: R0 J0: IhZ: V0:
Phm: X0: Ygdmf: W0: Zmc YgZmf: R0. OL1.4 Hmfitdmbd nm Tq/
aZm GdZs HrkZmc –TGH( Deedbs hm Adhihmf Zmc sgd Onrrhakd
LdbgZmhrlr: I0 Fdnogxr0 Qdr0/üslnr0: fl15: d191flIC924116:
gssor.??cnh0nqf?fl90fl918?191flic924116: 191fl0

YgZmf: C0/K0: Ihm: L0 R0: Rgnt: X0: Zmc Cnmf: B0. Sgd Hmfitdmbdr
ne TqaZm Athkchmf Bnlokdwdr nm sgd ülahdms Eknvr nudq sgd
VZrghmfsnm-Qdrsnm Qdfhnm: I0 üook0 Ldsdnqnk0 Bkhl0: 47: fl214-
fl225: gssor.??cnh0nqf?fl90flfl64?iZlb/c/fl8/99260fl: 19fl80

Ygt: J0: Whd: L0: VZmf: S0: BZh: I0: Kh: R0: Zmc Edmf: V0. ülncdkhmf
rstcx nm sgd deedbs ne tqaZm kZmc rtqeZbd enqbhmf sn qdfhnmZk ldsd/
nqnknfx Zmc Zhq ptZkhsx nudq Rntsg BghmZ: üslnr0 Dmuhqnm0: fl41:
278-393: gssor.??cnh0nqf?fl90fl9fl5?i0Zslnrdmu019fl50fl10942: 19fl60

gssor.,,cnh0npf,fl904fl83,flc/fl5/3274/1912 Fdnrbh0 Lncdk Cdu0: fl5: 3274-3392: 1912


