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Otaihrgdc9 JMnac 2,� 0,0,

. sWid ne svn dwonldlshWshnlr hl � 8 7 rtodpfpWuhsx

Ws rtaidWchlf idudi

NWnin Ch SdbbghW�!ψa Rsdogdl D, GWbtihbg�b Pncnien Ptrrn�c DWaphdid SdldyhWlndψe

Wlc Agphr C, Vghsdc

�MNQCHS?& JSG QnxYk Hmrshstsd ne Sdbgmnknfx Ymc Rsnbjgnkl Tmhudqrhsx&

QnrkYfrstkkraYbjdm 12& RD,0.570 Rsnbjgnkl& Rvdcdm
aSgd Mhdkr Angq Hmrshstsd& Tmhudqrhsx ne BnodmgYfdm&

AkdfcYlrudi 06& CJ,10.. BnodmgYfdm& CdmlYqj
bCdoYqsldms ne Ogxrhbr& Anvcnhm Bnkkdfd& Aqtmrvhbj& LD .3.00 T-R-?-
cBdmsqd enq QdrdYqbg hm Rsqhmf Sgdnqx& Rbgnnk ne Ogxrhbr Ymc ?rsqnmnlx&

Ptddm LYqx Tmhudqrhsx ne Knmcnm& 216 Lhkd Dmc QnYc& Knmcnm D0 3MR& T-J-
dSgdnqx CdoYqsldms& BDQM& BG,0100 FdmduY 12& RvhsydqkYmc
eBnkkfldfd cd EqYmbd& 00 okYbd L- Adqsgdkns& 64..4 OYqhr& EqYmbd

D,lYhk9 chudbbgh:mah-ci+ mXbtkhbg:anvcnhm-dct+ q-qtrrn:pltk-Xb-ti+

eXaqhdkd-udmdwhXmn:bdqm-bg+ bgqhrsnogdq-vghsd:pltk-Xb-ti

:arspXbs� Ghfg,dmdqfx lˆrrkdrr fqˆuhsˆshnmˆk rbˆssdqhmf hm A ; 7 rtodqfqˆuhsx vˆr qd,

bdmskx ˆmˆkxydc ˆs kdˆchmf kdudk hm sgd cdfidbshnm ˆmfkd+ tmbnudqhmf ˆm hmsdqdrshmf bnmmdbshnm

adsvddm dwonmdmshˆshnm ne hmeqˆqdc chudqfdmbdr hm lnldmstl roˆbd ˆmc sgd dhjnmˆk dwon,

mdmshˆshnm hm hloˆbs oˆqˆldsdq roˆbd- Gdqd vd dwsdmc sgˆs ˆmˆkxrhr sn sgd ffqrs mnm sqhuhˆk

rta,kdˆchmf kdudk hm sgd cdfidbshnm ˆmfkd vghbg+ enq lˆrrkdrr dwsdqmˆk oˆqshbkdr+ hlokhdr fnhmf

sn svn knnor+ h-d- sn sghqc onrs,Lhmjnvrjhˆm ’2OL( nqcdq- =r hm sgd bˆrd ne sgd kdˆchmf

dhjnmˆk+ vd rdd sgˆs sgd eˆbsnqhrˆshnm ne sgd lnldmstl roˆbd ˆlokhstcd hmsn sgd dwonmdm,

shˆk ne sgd nmd,knno qdrtks shldr ˆ ffmhsd qdlˆhmcdq ghcdr rnld aˆrhb rhlokhbhsx ne sgd hloˆbs

oˆqˆldsdq enqltkˆshnm- Enq sgd bnmrdquˆshud oˆqs ne sgd oqnbdrr+ sgd dwokhbhs ntsbnld hr

hmeqˆqdc ’HP( ffmhsd+ rgnvr mn knfˆqhsglhb dmgˆmbdldms+ ˆmc ˆfqddr vhsg ˆm nkc bkˆhl hm

otqd Dhmrsdhm fqˆuhsx+ vghkd sgd chrrhoˆshud oˆqs hr HP chudqfdms ˆmc rgntkc ad qdftkˆqhydc+

ˆr trtˆk+ ax hmbktchmf rnes fqˆuhsˆshnmˆk aqdlrrsqˆgktmf- Ehmˆkkx+ trhmf qdbdms sgqdd,knno

qdrtksr+ vd sdrs sgd dwodbsˆshnm sgˆs dhjnmˆk enqltkˆshnm ˆbbntmsr enq sgd dwonmdmshˆshnm ne

sgd knvdq,knno qdrtksr hm sgd lnldmstl roˆbd ˆlokhstcd- Sghr oˆrrdr ˆ mtladq ne ghfgkx

mnm,sqhuhˆk sdrsr+ ats ˆoodˆqr sn eˆhk enq sgd chrrhoˆshud oˆqs ne sgd oqnbdrr ˆs ˆkk knno nqcdqr

ˆmc rtflbhdmskx rtakdˆchmf nqcdq hm δ+ ghmshmf ˆs rnld kˆbj ne bnlltsˆshuhsx ne sgd qdkduˆms

hmeqˆqdc khlhsr enq dˆbg dwonmdmshˆshnm-

Idwvnpcr� Rbˆssdqhmf =lokhstcdr+ Bkˆrrhbˆk Sgdnqhdr ne Fqˆuhsx+ Dwsdmcdc Rtodqrxl,

ldsqx
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Lodl :bbdrr+ b− Sgd =tsgnqr-
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- Hmspnctbshnm

Sgd rtaidbs ne fqˆuhsˆshnmˆk bnkkhrhnmr ˆmc qˆchˆshnm gˆr addm qdbdhuhmf hmbqdˆrdc ˆssdm,

shnm hm qdbdms xdˆqr oˆqshbtkˆqkx sgˆmjr sn sgd ˆlˆyhmf dwodqhldmsˆk aqdˆjsgqntfgr hm

fqˆuhsˆshnmˆk,vˆud ’FV( cdsdbshnm Z0z2“- Eqnl ˆ sgdnqdshbˆk rsˆmconhms nmd bˆm sˆbjkd

sghr oqnakdl ansg ˆs sgd bkˆrrhbˆk Fdmdqˆk Pdkˆshuhsx ’BFP( kdudk+ sgqntfg mtldqhbˆk Z3+ 4“

ˆmc ˆmˆkxshbˆk Z5z8“ ldsgncr+ ˆmc ˆs sgd ptˆmstl kdudk trhmf fiˆs roˆbdshld0 bˆkbtkˆshnmr

ne rbˆssdqhmf ˆlokhstcdr- Hm sghr kˆssdq ˆooqnˆbg sgd mnm,sqhuhˆk bkˆrrhbˆk roˆbdshld fdnl,

dsqx dldqfdr eqnl sgd qdrtllˆshnm ne ˆm hmffmhsd mtladq ne knno chˆfqˆlr- Vghkd sgd

bkˆrrhbˆk ˆooqnˆbg fndr aˆbj sn sgd rdudmshdr Z00z02“+ sgd ptˆmstl ˆooqnˆbg adfˆm hm sgd

kˆsd dhfgshdr vhsg sgd ˆanud ldmshnmdc vnqj ax ”s Gnnes Z0/“ ˆmc hmcdodmcdms oˆqˆkkdk vnqj

ax svn nsgdq fqntor Z03z05“ cdˆkhmf vhsg sgd sqˆmrokˆmbjhˆm dmdqfx bnkkhrhnmr ne rsqhmfr hm

ˆ fdmdqhb mtladq C ne lˆbqnrbnohb roˆbdshld chldmrhnmr- Sgˆs ˆooqnˆbg vˆr etqsgdq cd,

udknodc hm ˆ mtladq ne oˆodqr Z06z14“ ˆmc dwsdmcdc sn sgd rbˆssdqhmf ne rsqhmfr nΘ ˆ rsˆbj

ne C,aqˆmdr Z15+ 16“- Lˆmx edˆstqdr ne BFP+ rtbg ˆr cdfidbshnm ˆmfkdr+ shld cdkˆxr ˆmc

shcˆk dwbhsˆshnmr+ vdqd mdˆskx qdbnudqdc ˆmc mdv dΘdbsr qdkˆsdc sn sgd ffmhsd rsqhmf rhyd vdqd

tmbnudqdc Z17+ 18“’rdd Z2/“ enq ˆ qdbdms qduhdv(- Hm dudm lnqd qdbdms rstchdr sgd ldsgnc

0=m dwbdoshnm hr fls Fnnesflr 0876 b]kbtk]shnm W0/[ vghbg hr b]qqhdc nts ]rrtlhmf ] mnm,sqhuh]k a]bifqntmc

ldsqhb-

z 0 z
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vˆr dwsdmcdc sn sgd bˆkbtkˆshnm ne sgd fqˆuhsˆshnmˆk aqdlrrsqˆgktmf Z20z25“ oqnctbdc hm

sgdrd [fdcˆmjdm bnkkhrhnmr!- Nsgdq fqntor gˆud trdc fˆtfd sgdnqx ˆmc ˆlokhstcd ldsgncr

sn dwˆlhmd rhlhkˆq hrrtdr Z26z32“-

=ksgntfg ˆ oqhnqh sgd oqnakdl ne sqˆmrokˆmbjhˆm,dmdqfx bnkkhrhnmr ne khfgs oˆqshbkdr nq

rsqhmfr ˆoodˆqr sn ad tmqdkˆsdc sn sgd nmd ne svn bnˆkdrbhmf akˆbj gnkdr+ hs gˆr addm rsqdrrdc

ax Cˆlntq Z33“ sgˆs tmcdqrsˆmchmf rtbg hcdˆkhydc oqnbdrrdr bˆm aqhmf uˆktˆakd hmenqlˆshnm

ˆants sgd oˆqˆldsdqr sgˆs dmsdq sgd DΘdbshud,Nmd,Ancx ’DNA( onsdmshˆk Z5z8“ mddcdc enq

sgd bnlotsˆshnm ne sgd vˆudenqlr oqnctbdc hm ˆbstˆk akˆbj,gnkd ldqfdqr-1

Hqqdrodbshudkx ne sgdhq onsdmshˆk trdetkmdrr hm FV qdrdˆqbg sgd oqnakdl ne ghfg,dmdqfx

fqˆuhsˆshnmˆk rbˆssdqhmf ˆmc qˆchˆshnm ˆkrn oqdrdmsr bnmrhcdqˆakd sgdnqdshbˆk hmsdqdrs- Hmcddc

sgd nqhfhmˆk lnshuˆshnmr enq rtbg ˆ rstcx vdqd pthsd chrbnmmdbsdc eqnl FV ogxrhbr ats

qˆsgdq qdkˆsdc sn sgd oqnakdl ne bnmrsqtbshmf ˆ tmhsˆqx fqˆuhsˆshnmˆk R,lˆsqhw ˆmc sgtr

ˆm dwokhbhs rnktshnm sn sgd hmenqlˆshnm otyykd hm ptˆmstl akˆbj,gnkd ogxrhbr- Rn eˆq sgˆs

oqnfqˆl gˆr addm nmkx oˆqskx rtbbdrretk- Hs vˆr onrrhakd sn rgnv gnv+ hm sgd qdfhnm ne

kˆqfd hloˆbs oˆqˆldsdqr ’rlˆkk cdfidbshnm ˆmfkdr(+ sgd uhnkˆshnm ne sqdd,kdudk tmhsˆqhsx hr

btqdc ax knno bnqqdbshnmr dudm hm sgd oqdrdmbd ne rsqhmf,rhyd dΘdbsr: ˆs sgd noonrhsd dmc

nmkx ˆ edv hmsdqdrshmf hmrhfgsr ’rdd d-f- Z37“( gˆud addm ˆbghdudc hm sgd qdfhld ne rlˆkk

hloˆbs oˆqˆldsdq ’vgdqd fqˆuhsˆshnmˆk bnkkˆord hr dwodbsdc sn nbbtq( ˆmc sgd oqdbhrd vˆx

tmhsˆqhsx hr oqdrdqudc ’he hs hr( hr rshkk rnldvgˆs lxrsdqhntr Z38“-

Sgd hcdˆ ne sghr vnqj hr sn rsˆqs hmudrshfˆshmf rtbg ptdrshnmr hm sgd bnmsdws ne ˆ lnqd

lˆmˆfdˆakd sgdnqx+ A ; 7 rtodqfqˆuhsx+ vghbg+ cdrohsd adhmf chΘdqdms eqnl BFP+ rgntkc

rgˆqd vhsg hs sgd lnrs hlonqsˆms kˆqfd,chrsˆmbd ’hmeqˆqdc( edˆstqdr- Gnodetkkx+ hm sghr ghfgkx

rtodqrxlldsqhb bnmsdws+ nmd vhkk ad ˆakd sn dmsdq dudm sgd fqˆuhsˆshnmˆk bnkkˆord qdfhld9

ˆesdq ˆkk sgd eˆlntr lhbqnrbnohb tmcdqrsˆmchmf ne akˆbj,gnkd dmsqnox hm rsqhmf sgdnqx Z4/“

cndr lˆjd bqtbhˆk trd ne rtodqrxlldsqx!

Hm ˆ qdbdms oˆodq Z40“ vd gˆud rgnvm sgˆs sgd dwonmdmshˆshnm hm hloˆbs,oˆqˆldsdq

roˆbd ne sgd kdˆchmf ghfg,dmdqfx ’q! ⇒( sdqlr hmsn ˆ kdˆchmf dhjnmˆk ogˆrd gˆr mnm sqhuhˆk

hlokhbˆshnmr enq sgd bnqqdbshnm sdqlr ’sgd rn,bˆkkdc qdlˆhmcdqr( sn ˆmnsgdq dwonmdmshˆshnm+

sghr shld hm lnldmstl roˆbd+ ne hmeqˆqdc chudqfdmbdr- =mc hmcddc sgd svn, ˆmc sgqdd,

knno qdlˆhmcdqr ne Z41“ ˆqd entmc sn ad etkkx bnmrhrsdms vhsg sgnrd hlokhbˆshnmr- Gdqd vd

dwsdmc sgˆs ˆmˆkxrhr sn sgd ffqrs rtakdˆchmf bnqqdbshnm hm sgd ghfg,dmdqfx dwoˆmrhnm ne sgd

dhjnmˆk ogˆrd ’dpthuˆkdmskx ˆ rlˆkk,cdfidbshnm,ˆmfkd dwoˆmrhnm(- Lnqd oqdbhrdkx+ vd enbtr

nm sgd rbˆssdqhmf ne sqˆmrokˆmbjhˆm,dmdqfx lYrrkdrr oˆqshbkdr ˆmc bgdbj sgd uˆkhchsx ne ˆm

dwsdmrhnm ne sgd kdˆchmf dhjnmˆk sn hmbktcd ˆcchshnmˆk rtakdˆchmf bnmsqhatshnmr vghbg bˆm

ad cdsdqlhmdc eqnl sgd ˆkqdˆcx jmnvm ghfgdq,knno ˆlokhstcdr hm A ; 7 rtodqfqˆuhsx-

Enq dwsdqmˆk lˆrrkdrr rsˆsdr sgd dudm,nqcdq knnor oqnuhcd mdv bkˆrrhbˆk bnmsqhatshnmr sn

sgd dhjnmˆk ogˆrd- Adbˆtrd ne tmhsˆqhsx+ sgdx ltrs dwonmdmshˆsd ˆmc sgdqdenqd gˆud sn ad

ˆccdc sn sgd kdˆchmf dhjnmˆk ogˆrd nasˆhmdc eqnl sqdd chˆfqˆlr- Ax bnmsqˆrs+ sgd ncc,

nqcdq knnor oqnuhcd nmkx ptˆmstl bnmsqhatshnmr ˆmc cn mns mddc sn dwonmdmshˆsd: sgdx

1Pdbdmskx+ hloqdrrhud ]lokhstcd b]kbtk]shnmr g]ud ]krn addm b]qqhdc nts enq sgd bnkkhrhnm ne l]rrhud ’]mc

sxohb]kkx mnm,qdk]shuhrshb( o]qshbkdr to sgd svn,knno ’2OK( nqcdq W34+ 35[ ]mc sgdhq ntsbnld v]r hmbnqonq]sdc

hmsn sgd CNA onsdmsh]k W36[-

z 1 z
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ltrs mnmdsgdkdrr ad hmbktcdc hm sgd ˆmˆkxrhr adbˆtrd sgdx lhw ˆs ghfgdq nqcdqr vhsg sgd

bkˆrrhbˆk bnmsqhatshnmr sn qdoqnctbd sgd etkk rbˆssdqhmf ˆlokhstcd-

Rtbg ˆ oqnbdctqd ˆkknvr enq ˆ mnm,sqhuhˆk bnmrhrsdmbx bgdbj ax trhmf ˆfˆhm sgd sgqdd,

knno qdrtksr ne Z41“ vgdqd vd cn mns dwodbs ˆmx mdv bkˆrrhbˆk bnmsqhatshnm- Sgdqdenqd+ ˆkk

sgd rbˆssdqhmf cˆsˆ to sn sgd ffqrs rtakdˆchmf kdudk hm sgd ghfg dmdqfx dwoˆmrhnm rgntkc ad

qdoqnctbdc eqnl sgd dhjnmˆk dwoˆmrhnm- Vd ffmc sgˆs sgd bgdbj vnqjr enq ˆkk sdqlr dwbdos

enq ˆ lhrlˆsbg hm sgd mnm knfˆqhsglhbˆkkx dmgˆmbdc hlˆfhmˆqx oˆqs ne sgd ˆlokhstcd ˆs

nqcdq N’δ.(- Lnqd bgdbjr ne a,roˆbd dwonmdmshˆshnm bˆm ad odqenqldc ˆs ˆkk knnor enq sgd
svn kdˆchmf,δ sdqlr- =ksgntfg mdv lhrlˆsbgdr ˆqd entmc sn nbbtq vd mnshbd sgˆs sgdx

bˆm ˆkk ad ˆarnqadc hm ˆ qdkˆshudkx rhlokd+ ats HP rhmftkˆq+ qdcdffmhshnm ne sgd sgqdd,knno

qdlˆhmcdq- Onrrhakd nqhfhmr ne sgdrd lhrlˆsbgdr ˆqd chrbtrrdc-

Nm sgd vˆx vd vhkk ˆkrn bnlotsd sgd ffqrs bkˆrrhbˆk bnqqdbshnm sn sgd dhjnmˆk ogˆrd

’cdfidbshnm ˆmfkd( vghbg+ enq lˆrrkdrr,oˆqshbkd bnkkhrhnm nmkx nbbtqr Z05“ ˆs sgd svn,knno ’nq

2NL( nqcdq ˆmc bnloˆqd hs rtbbdrretkkx vhsg sgd nmd nasˆhmdc knmf ˆfn hm otqd Dhmrsdhm

fqˆuhsx Z06“- Sgd oqdrdmbd ne ˆ mnm,sqhuhˆk bkˆrrhbˆk bnqqdbshnm sn sgd lˆrrkdrr 2OL dhjnmˆk

hm A ; 7 rtodqfqˆuhsx qdoqdrdmsr ˆ mdv qdrtks- Sghr oqnodqsx hr khjdkx sn odqrhrs ˆkrn

vgdm lˆrrdr enq dwsdqmˆk oˆqshbkdr ˆqd hmsqnctbdc dudm hm ˆ rtodqrxlldsqx oqdrdquhmf

vˆx+ ˆr cnmd hm Z42“- Hm sgd kˆssdq vnqj+ hs vˆr rgnvm sgˆs sgd 1OL dhjnmˆk uˆmhrgdr hm

ˆ lˆwhlˆkkx rtodqrxlldsqhb rdsto ˆkrn hm sgd lˆrrhud bˆrd- Lnqdnudq+ hs hr onrrhakd sn

odqenql ˆ oqnad ˆmˆkxrhr he nmd ne sgd lˆrrdr hr ltbg ahffdq sgˆm ˆmx nsgdq rbˆkd hm sgd

oqnakdl+ enq hmrsˆmbd ax trhmf C5,aqˆmdr ˆr cnmd hm Z15“9 sgd qdrtks enq sgd cdfidbshnm ˆmfkd

Θ5 hm dp- ’3-4( ne Z15“ hr bnmrhrsdms vhsg sgd ˆrrtloshnm sgˆs ˆkk bkˆrrhbˆk bnqqdbshnmr sn sgd

kdˆchmf dhjnmˆk uˆmhrg hm sgd oqnad khlhs enq A ; 7 rtodqfqˆuhsx- Hm uhdv ne sghr qdrtks+ nmd

lhfgs gˆud bnmidbstqdc sgˆs sgd kdˆchmf dhjnmˆk ogˆrd ’cdfidbshnm ˆmfkd( hr dwˆbs enq sghr

sgdnqx dudm vgdm ansg oˆqshbkdr ˆqd cxmˆlhbˆk: sgd oqdrdmbd ne ˆ mnm,sqhuhˆk bnqqdbshnm ˆs

svn,knno nqcdq rgnvr sgˆs sghr hr mns sgd bˆrd-

Vd ˆkrn bnlotsd sgd mnm,bnmrdquˆshud oˆqs ne sgd rtakdˆchmf dhjnmˆk ’sgd kdˆchmf

adhmf dwˆbskx bnmrdquˆshud( vghbg rgntkc ad qdkduˆms enq tmcdqrsˆmchmf sgd ˆbbnloˆmxhmf

fqˆuhsˆshnmˆk qˆchˆshnm chqdbskx ˆs sgd ptˆmstl kdudk- =bstˆkkx+ hm sgd rnes,fqˆuhsnm khlhs

sghr rgntkc lˆsbg ˆ bˆkbtkˆshnm ˆkqdˆcx bˆqqhdc nts hm Z25“ enq A ; 7 rtodqfqˆuhsx-

Sgd ntskhmd ne sgd oˆodq hr ˆr enkknvr- Hm rdbshnm 1 vd chrbtrr sgd svn sxodr ne dwonmdm,

shˆshnmr ˆmc sgd chrshmbshnm adsvddm bkˆrrhbˆk ˆmc ptˆmstl bnmsqhatshnmr ˆs ˆqahsqˆqx knno

nqcdq- Hm rdbshnm 2 vd rtllˆqhyd+ enq bnlokdsdmdrr+ sgd bgdbj oqdrdmsdc hm Z40“ sgˆs sgd

rbˆssdqhmf cˆsˆ to sn sgqdd knnor ˆqd bnmrhrsdms vhsg sgd kdˆchmf dhjnmˆk dwonmdmshˆshnm- Hm

rdbshnm 3 vd dwsdmc sgd oqnbdctqd sn rtakdˆchmf sdqlr ˆs ghfg dmdqfx ˆmc sgdm bnmbdmsqˆsd

nm sgd ffqrs rtakdˆchmf bnqqdbshnm- Gdqd vd ffmc hmsdqdrshmf qdrtksr nm sgd bkˆrrhbˆk bnqqdb,

shnmr ˆs svn,knno nqcdq ˆmc bnloˆqd sgdl vhsg sgnrd nasˆhmdc hm otqd Dhmrsdhm fqˆuhsx-

Hm rdbshnm 4 vd bnloˆqd sgd svn dwonmdmshˆshnmr ˆs chΘdqdms nqcdqr hm δ ˆmc hm sgd knno

dwoˆmrhnm- Hm oˆqshbtkˆq+ hm rdbshnm 4-0 vd oqdrdms rtbbdrretk bgdbjr enq sgd ffqrs svn sdqlr

hm sgd δ dwoˆmrhnm ’enq vghbg nmd bˆm mdfkdbs sgd qdlˆhmcdq etmbshnmr(+ vghkd hm rdbshnm 4-1

vd bnmrhcdq sgd sghqc ˆmc entqsg sdqlr hm sgd δ dwoˆmrhnm+ vghbg ˆqd rdmrhshud sn sgd svn

ˆmc sgqdd,knno qdlˆhmcdqr+ ˆmc rgnv sgˆs ˆ rhlokd ’ats HP rhmftkˆq( lnchffbˆshnm ne sgd

sgqdd,knno qdlˆhmcdq btqdr ˆkk sgd lhrlˆsbgdr- Tmkhjd hm sgd oqduhntr rdbshnmr+ hm rdbshnm 5
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vd odqenql sgd bˆkbtkˆshnm ne sgd rtakdˆchmf dhjnmˆk ogˆrd chqdbskx hm entq chldmrhnmr- Vd

ffmc ˆfqddldms enq sgd qdˆk ogˆrd ˆs nqcdq N’δ.( ’bˆkbtkˆsdc eqnl ˆqahsqˆqx C ; 3�1δ( ˆmc
chrbtrr sgd nqhfhm ne ˆ chrˆfqddldms nm sgd hlˆfhmˆqx oˆqs- Hm rdbshnm 6 vd rtllˆqhyd ntq

qdrtksr ˆmc chrbtrr rnld onrrhakd hmsdqoqdsˆshnm ne sgd lhrlˆsbgdr vd entmc adsvddm sgd

svn dwonmdmshˆshnmr- Hm ˆoodmchw = vd fhud rnld trdetk enqltkˆr enq sgd Entqhdq sqˆmr,

enqlr trdc hm sgd sdws ˆmc+ hm ˆoodmchw A+ vd vqhsd cnvm enq bnmudmhdmbd sgd rbˆssdqhmf

cˆsˆ ˆs svn ˆmc sgqdd knnor dwsqˆbsdc eqnl qde- Z41“-

1 Sun ch�dpdms ihmcr ne dwonmdmshUshnm

=lokhstcdr hmA ; 7 rtodqfqˆuhsx hm entq roˆbdshld chldmrhnmr bnmshmtd sn ad ˆs sgd bdmsqd

ne hmsdmrd hmudrshfˆshnm ˆr sgdx oqnuhcd sgd hcdˆk kˆanqˆsnqx sn sdrs hcdˆr ˆmc sdbgmhptdr

sgˆs sgdm bˆm ad trdc ˆkrn hm nsgdq+ lnqd ogxrhbˆk+ sgdnqhdr- Nudq sgd kˆrs edv xdˆqr sgd

TU oqnodqshdr ne sgd A ; 7 entq,onhms ˆlokhstcdr gˆud addm rstchdc sn ghfg,knno nqcdq+

rdd enq hmrsˆmbd Z43“ ˆmc qdedqdmbdr sgdqdhm- Hm sghr oˆodq vd vhkk enbtr nm ˆ bnlokdldmsˆqx

ˆrodbs ne sgd rˆld rbˆssdqhmf oqnbdrr9 sgd ghfg dmdqfx+ rlˆkk ˆmfkd ’Pdffd( qdfhld- Hm

sdqlr ne sgd Lˆmcdkrsˆl uˆqhˆakdr2

q ; �’i0 ) i1(
1 . s ; �’i0 ) i3(

1 . t ; �’i0 ) i2(
1 : q) s) t ; / . ’1-0(

vd vnqj hm sgd q,bgˆmmdk ogxrhbˆk qdfhnm ’q / /. s. t , /( ˆmc enbtr nm sgd mdˆq,enqvˆqc

qdfhld OsO∼ q+ gdmbd vd ˆkrn gˆud OtO$ OsO- Hm A ; 7 rtodqfqˆuhsx sgd ˆlokhstcd >ΓS( enq

entq,oˆqshbkd rbˆssdqhmf ˆs Y knnor hr oqnonqshnmˆk sn sgd sqdd,kdudk qdrtks- Ax enkknvhmf sgd

bnmudmshnmr ne Z41+ 44“ vd vqhsd sgd etkk ˆlokhstcd ˆr ˆ enqlˆk rdqhdr

>’if. . . .( ;

→}

S9.

>ΓS(’if. . . .( ; >Γ.(’if. . . .(

}

0 )

→}

S90

�SE∞ΓS(’s. q(

(

. ’1-1(

vgdqd sgd cnsr rsˆmc enq sgd cdodmcdmbd nm sgd onkˆqhyˆshnmr ˆmc fiˆuntqr ne sgd dwsdqmˆk

rsˆsdr+ >Γ.( hr sgd sqdd,kdudk ˆlokhstcd+ >ΓS( hr sgd Y,knno ˆlokhstcd+ ∞ΓS( hr hsr [rsqhoodc!

bntmsdqoˆqs+ ˆmc

�E •
F

π�
’3π�1(δA’δ( : A’δ( • �1’0� δ(�’0 ) δ(

�’0� 1δ(
. ’1-2(

vgdqd F hr Mdvsnm”r bnmrsˆms hm C ; 3 � 1δ chldmrhnmr-3 = rhlokhffbˆshnm hm A ; 7

rtodqfqˆuhsx hr sgˆs sgd knno dwoˆmrhnm bˆm ad dmbncdc hm ˆ rds ne [rbˆkˆq! sdqlr ’h-d- sgd

kˆrs eˆbsnq hm ’1-1(( sgˆs cdodmc nm q ˆmc s+ ats mns nm sgd nsgdq ptˆmstl mtladqr ne sgd

dwsdqmˆk oˆqshbkdr-

Vd ˆqd hmsdqdrsdc hm rstcxhmf sghr cxmˆlhbˆk eˆbsnq ˆmc hm tmcdqrsˆmchmf vgdsgdq sgdqd

hr ˆm hmffmhsd rtards ne bnmsqhatshnmr sgˆs bˆm ad dwoqdrrdc hm ˆ rhlokd dwonmdmshˆk enql- =

2Cp- ’1-0( ]rrtldr sg]s ]kk dwsdqm]k o]qshbkdr ]qd hmbnlhmf ]mc sgd lnrskx oktr ldsqhb+ ats sgd qdl]hmhmf

dpt]shnmr ne sghr o]odq cn mns qdpthqd dwokhbhskx sghr bnmudmshnm-
3Rhmbd sgd ogxrhb]k chldmrhnmr ne �E cdodmc tonm δ+ rodbhffb]kkx W�E[ ≤ Wdmdqfx[�1)1�+ ∼�S( vhkk g]ud sn

dwghahs sgd ]ooqnoqh]sd δ,cdodmcdms chldmrhnmr ]r vdkk-
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rsˆmcˆqc ˆooqnˆbg sn ffmc ˆm dwonmdmshˆshnm hr sn trd sgd hmeqˆqdc chudqfdmbdr ˆr fthcˆmbd9

sgd HP sdqlr hm sgd Y,knno ˆlokhstcd ˆqd dmshqdkx nasˆhmdc eqnl sgd dwonmdmshˆshnm hm

lnldmstl roˆbd ne sgd nmd,knno ˆlokhstcd- Sgdm hs hr mˆstqˆk sn qdvqhsd ’1-1( hm sgd enql

>’if. . . .( ; >Γ.(’if. . . .( dwo
]
�E∞Γ0(’s. q. δ(

(
dwo

} →}

S91

�SED
ΓS(’s. q. δ(

(

. ’1-3(

vgdqd vd dwokhbhskx chrokˆxdc sgd cdodmcdmbd nm sgd chldmrhnmˆk qdftkˆqhrˆshnm4 oˆqˆldsdq

δ ne sgd rsqhoodc nmd,knno ˆlokhstcd ∞Γ0( ˆmc sgd qdlˆhmcdq etmbshnm D ΓS( vgnrd rstcx gˆr

addm hmhshˆsdc hm Z45+ 46“- =r ˆmshbhoˆsdc+ sghr enqltkˆshnm bnkkdbsr ˆkk hmeqˆqdc chudqfdms

bnmsqhatshnmr hm sgd dwonmdmshˆk ne ∞Γ0(+ vghkd ˆkk D ΓS( ˆqd dwodbsdc sn ad eqdd eqnl hmeqˆqdc

chudqfdmbdr+ h-d- sgdx ˆqd dwodbsdc sn ad ffmhsd ˆr δ ! /-

= chΘdqdms ˆooqnˆbg hr sn knnj ˆs sgd enqvˆqc ghfg,dmdqfx jhmdlˆshbr ’h-d- sgd Pdffd

khlhs OsO ∼ q(- Sgd kdˆchmf bnmsqhatshnm sn sgd Y,knno ˆlokhstcd >ΓS( rbˆkdr ˆr qS)1 vhsg

rta,kdˆchmf bnmsqhatshnmr gˆuhmf+ lnctkn knfˆqhsglr+ knvdq onvdqr ne q ˆmc ghfgdq onvdqr

ne s- =r ldmshnmdc hm sgd hmsqnctbshnm+ ˆs rtflbhdmskx kˆqfd q rtbg ˆ odqstqaˆshud adgˆuhnq

uhnkˆsdr oˆqshˆk vˆud tmhsˆqhsx ’HkaG ≤ OaG O1+ vgdqd I hr sgd ˆmftkˆq lnldmstl ˆmc aG
hr sgd I se oˆqshˆk vˆud ˆlokhstcd Z47+ 48“(- Hmcddc+ sgd adgˆuhntq >ΓS( ≥ qS)1 sqˆmrkˆsdr

hmsn a
ΓS(
G ≥ qS)0 vghbg bˆmmns rˆshrex sgd ˆanud hmdptˆkhsx ˆs ˆqahsqˆqhkx kˆqfd q- Hs stqmr

nts Z0/+ 03z05“ sgˆs tmhsˆqhsx hr dwokhbhskx qdbnudqdc ˆs rtflbhdmskx kˆqfd I ax ldˆmr ne

ˆmnsgdq jhmc ne dwonmdmshˆshnm+ sghr shld hm hloˆbs oˆqˆldsdq ’a ≥ 1I<
|
q( – qˆsgdq sgˆm

hm sqˆmrudqrd,lnldmstl – roˆbd ˆr hm dp- ’1-3(-

Kds tr rsˆqs sn rdd gnv sghr vnqjr hm sgd bˆrd ne sgd rn,bˆkkdc kdˆchmf dhjnmˆk ˆo,

oqnwhlˆshnm- Hs hr bnmudmhdms sn dwsqˆbs eqnl sgd sqdd,kdudk ˆlokhstcd sgd kdˆchmf,dmdqfx

adgˆuhntq

>Γ.(’if. . . .( ; >
Γ.(
J

]>Γ.(’if. . . . ( . vhsg >
Γ.(
J ;

7π�Fq1

�s
. ’1-4(

Ax bnmrsqtbshnm+ hm sgd bˆrd ne ˆm dkˆrshb rbˆssdqhmf+ ]>Γ.( rsˆqsr vhsg 0 oktr sdqlr sgˆs ˆqd

rtakdˆchmf hm sgd OsO∼ q khlhs- Sgd kdˆchmf adgˆuhntq >
Γ.(
J hm ’1-4( hr sgd nmkx hmenqlˆshnm

vd mddc ˆants sgd sqdd,kdudk ˆlokhstcd-

Hm nqcdq sn qdvqhsd sgd kdˆchmf dmdqfx qdrtksr hm hloˆbs oˆqˆldsdq roˆbd+ vd ffqrs

hmsqnctbd ˆm ˆtwhkhˆqx ’C� 1(,chldmrhnmˆk lnldmstl n rtbg sgˆs n1 ; OsO- Sgdm vd sˆjd
sgd Entqhdq sqˆmrenql vgdqd a hr sgd bnmitfˆsd uˆqhˆakd sn n ˆmc cdffmd sgd kdˆchmf dhjnmˆk

ogˆrd ax Z03z05“9

1hδ.’q. a( ;

∑
c/�1n

’1π�(/�1
dfan,�

h>
Γ.(
J

1q
; � hFq

δ�
�’0� δ(’πa1(δ . ’1-5(

vgdqd vd trdc dp- ’=-0(- =s nmd knno+ vd gˆud

>Γ0( ; >Γ.(�E∞Γ0( �! >
Γ.(
J �E

)
�hπq
δ’n1(δ

(
• >

Γ0(
J . ’1-6(

4Adb]trd ne hmeq]qdc chudqfdmbdr vd g]ud odqenqldc ]kk sgd b]kbtk]shnmr trhmf chldmrhnm]k qdftk]qhy]shnm-

Sghr oqnbdctqd g]r addm rgnvm hm qde- W40[ sn ad drrdmsh]k sn qdoqnctbd sgd ghfg dmdqfx adg]uhnq ne sgd

rb]ssdqhmf ]lokhstcd-
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vgdqd hm sgd rsdo hmchbˆsdc ax sgd ˆqqnv vd enbtrdc nm sgd kdˆchmf sdql ne ’3-1( hm sgd

Pdffd ’ghfg dmdqfx( khlhs- Ax fnhmf sn hloˆbs oˆqˆldsdq roˆbd nmd fdsr9

∑
c/�1n

’1π�(/�1
dfan,�

h>
Γ0(
J

1q
;

∑
c/�1n

’1π�(/�1
dfan,�

h>
Γ.(
J

1q
�E
�hπq
δ’n1(δ

; �0
1
’1δ.(

1 . ’1-7(

Sgtr vd rdd sgˆs sgd rtl ne kdˆchmf dmdqfx bnmsqhatshnmr ne sgd sqdd ˆmc nmd,knno ˆlokh,

stcdr rsˆqsr sn dwonmdmshˆsd hm hloˆbs oˆqˆldsdq roˆbd

∑
c/�1n

’1π�(/�1
dfan,�

}
h>

Γ.(
J

1q
)
h>

Γ0(
J

1q
) . . .

(

; 1hδ. �
0

1
’1δ.(

1 ) . . . ; d1fγ+Γqψa( � 0 . ’1-8(

Rtbg ˆm dwonmdmshˆshnm vnqjr ˆs ˆkk nqcdqr ˆmc qdrtlr ˆkk sgd sdqlr ne nqcdq ’Fq(S- =r

ˆ qdrtks vd gˆud qdbnudqdc ’dkˆrshb( tmhsˆqhsx rhmbd vd lˆmˆfdc sn ktlo ˆkk sgd chudqfdms

bnmsqhatshnmr ˆs ghfg dmdqfx hmsn ˆ kˆqfd ogˆrd9

h>J

1q
;

∑
c/�1a d�fan,�

]
d1fγ+Γqψa( � 0

(
. ’1-0/(

Mnsd sgˆs sghr kdˆchmf dhjnmˆk qdrtllˆshnm rgntkc gnkc ˆs ˆmx C ˆmc hr sgtr bnmbdo,

stˆkkx tmqdkˆsdc sn sgd dwonmdmshˆshnm ne hmeqˆqdc chudqfdmbdr- Hm rdbshnm 2 vd vhkk qdbˆkk

gnv rtbg ˆm dwonmdmshˆshnm ˆfqddr vhsg dwokhbhs ˆlokhstcd bˆkbtkˆshnmr to sn sgqdd knnor-

Hm uhdv ne dwsdmchmf rtbg ˆm ˆmˆkxrhr sn sgd ffqrs rtakdˆchmf sdql hm rdbshnm 3 vd ˆmshbhoˆsd

gdqd rnld fdmdqˆk bnmrhcdqˆshnmr ˆants dwonmdmshˆshnm hm hloˆbs,oˆqˆldsdq roˆbd-

Enq sghr otqonrd hs hr bnmudmhdms sn ˆrrnbhˆsd vhsg sgd bdmsqd ne lˆrr dmdqfx
|
q ˆ

kdmfsg rbˆkd9

P • ’F
|
q(

0
0�1� . h.d. F

|
q • P/�2 . ’1-00(

hm ˆmˆknfx vhsg sgd Rbgvˆqyrbghkc qˆchtr ne BFP-5 Hm sgd rohqhs ne Z5/“ vd bˆm mnv dwoqdrr

sgd rbˆkhmf ne chΘdqdms sdqlr ˆs ˆ fhudm knno nqcdq hm sdqlr ne sgd BFP ptˆmshshdr a ˆmc

P ˆmc ne Okˆmbj”r bnmrsˆms- Sgd Entqhdq sqˆmrenql ne sgd kdˆchmf dmdqfx bnmsqhatshnm sn

sgd Y,knno ˆlokhstcd rbˆkdr ˆr9

∑
c/�1n

’1π�(/�1
dfan,�

h>
ΓS(
J

1q
≥

))
P

a

(�1δ P
|
q

�

[S)0
’1-01(

h-d- ˆr sgd ’Y) 0(sf onvdq ne sgd kdˆchmf dhjnmˆk ogˆrd δ. hm ’1-5(9

δ. ≥
P
|
q

�

)
P

a

(�1δ
≥ a

|
q

�

)
P

a

(0�1δ
. ’1-02(

Sghr bnmffqlr sgˆs sgd kdˆchmf dhjnmˆk qdrtlr ˆqahsqˆqhkx ghfg onvdqr ne ��0 hmsn ˆm
N’��0( ogˆrd oqnuhcdc vd bnmrhcdq+ hm nqcdq sn lˆjd bnmsˆbs vhsg BFP+ P ˆmc a ˆr bkˆrrhbˆk

ptˆmshshdr- Ne oˆqshbtkˆq qdkduˆmbd hr sgd cdqhuˆshud ne sgd dhjnmˆk ogˆrd vhsg qdrodbs sn a

rhmbd hs oqnuhcdr+ uhˆ ˆ rˆcckd onhms drshlˆsd ne sgd hmudqrd Entqhdq sqˆmrenql+ sgd bkˆrrhbˆk

5Sgd ]bst]k Rbgv]qyrbghkc q]chtr JM ne ] ak]bi gnkd ne l]rr
O
q ch∆dqr eqnl J ax ] vdkk,imnvm δ,

cdodmcdms e]bsnq- Mnsd sg]s J g]r sgd chldmrhnm ne ] kdmfsg enq ]mx δ-
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cdfidbshnm ˆmfkd sn kdˆchmf nqcdq hm P<a9 θq ≥
�
L
a

(0�1δ
- Rtbg ˆ bkˆrrhbˆk hmsdqoqdsˆshnm

vntkc eˆhk he sgd qdrtllˆshnm ne ˆkk sgd kdˆchmf onvdqr ne ��0 vdqd mns sn dwonmdmshˆsd-
Sgd kˆrs sdql hm ’1-02( hr oˆqshbtkˆqkx rtffdrshud rhmbd sgd ptˆmshsx a

|
q bˆm ad hcdmshffdc+

ˆs sgd kdˆchmf dhjnmˆk kdudk+ vhsg sgd snsˆk ˆmftkˆq lnldmstl ne sgd oqnbdrr+ ˆrrtldc sn

ad ltbg kˆqfdq sgˆm �-
Kds tr mnv bnmrhcdq ˆkrn sgd rtakdˆchmf dmdqfx bnmsqhatshnmr- Sgd ˆlokhstcd bnmrhrsr

ne ˆ rtl ne sdqlr gˆuhmf onvdqr ne q ˆkk sgd vˆx to sn sgd kdˆchmf onvdq Y ) 0- Dˆbg

nmd ne sgdrd sdqlr adgˆudr hm hloˆbs oˆqˆldsdq roˆbd ˆr enkknvr ’ˆfˆhm mdfkdbshmf onrrhakd

knfˆqhsglhb dmgˆmbdldmsr(9

∑
c/�1n

’1π�(/�1
dfan,�

h>ΓS(

1q
≥

}

i9.

�1i�S�0FS)0qS)0�ia1δΓS)0(�1i

;
}

i9.

)
P

a

(1i�1δΓS)0()P
|
q

�

(S)0�1i
. ’1-03(

Hm sgd lˆrrkdrr bˆrd tmcdq bnmrhcdqˆshnm+ ˆmc hm C ; 3+ sgd ˆlokhstcd >ΓS( bˆmmns cdodmc

nm eqˆbshnmˆk onvdqr ne q- Hm oˆqshbtkˆq+ hs cndr mns bnmsˆhm sdqlr oqnonqshnmˆk sn6
|
q ˆmc

rn sgd dwoˆmrhnm ˆanud hr hm sdqlr ne dudm onvdqr 0<a1i+ vghkd hm sgd lˆrrhud bˆrd ˆkk onvdqr

ne 0<a bˆm ’ˆmc cn( ˆoodˆq- Hm ansg sgd lˆrrhud ˆmc sgd lˆrrkdrr bˆrdr+ sdqlr oqnonqshnmˆk

sn 0<� ltrs ad sgdlrdkudr dwonmdmshˆsdc sgqntfg ghfgdq,knno bnmsqhatshnmr ˆmc bnmsqhatsd
sn ˆ bkˆrrhbˆk bnqqdbshnm sn sgd dhjnmˆk δ+ vghkd bnmsqhatshnmr vhsg ghfgdq onvdqr ne 0<� ltrs
ad ˆbbntmsdc enq ax sgd dwonmdmshˆshnm ne sdqlr ˆoodˆqhmf ˆs knvdq,knno nqcdq-

Hm oˆqshbtkˆq+ he Y hr dudm+ sgd sdql vhsg k ; S
1 hr ˆ mdv bkˆrrhbˆk bnmsqhatshnm sn sgd

dhjnmˆk+ vghkd sgd sdqlr vhsg k , S
1 qdbnmrsqtbs sgd dwonmdmshˆshnm ne sdqlr ˆoodˆqhmf ˆs

ˆ knvdq,knno nqcdq- =kk nsgdq sdqlr vhsg mnm,mdfˆshud onvdqr ne � ˆqd ptˆmstl sdqlr ˆmc

cn mns mddc sn dwonmdmshˆsd- He hmrsdˆc Y hr ncc+ ˆkk sdqlr vhsg k ≡ S�0
1 bnmsqhatsd sn

sgd dwonmdmshˆshnm ne sdqlr ˆoodˆqhmf ˆs knvdq knnor+ vghkd sgd sdqlr vhsg k ≤ S)0
1 ˆqd

ptˆmstl ˆmc cn mns mdbdrrˆqhkx dwonmdmshˆsd-

Hm bnmbktrhnm+ sdqlr vhsg k , S
1 cn mns bnmsˆhm mdv hmenqlˆshnm ˆr eˆq ˆr sgd bkˆrrhbˆk

rbˆssdqhmf hr bnmbdqmdc ˆmc ˆ ffqrs hmfqdchdms qdkduˆms enq sgd bkˆrrhbˆk dhjnmˆk ’ˆmc sgtr sn

sgd cdfidbshnm ˆmfkd( ˆoodˆqr hm sgd lˆrrkdrr bˆrd ˆs dˆbg dudm,knno nqcdq >Γ1S( enq k ; S
1 -

Sgd ncc,knno nqcdqr >Γ1S)0( cn mns bnmsqhatsd chqdbskx sn sgd bkˆrrhbˆk ogˆrd nq ˆmfkd-

Gnvdudq sgdx rshkk sˆjd oˆqs hm sgd dwonmdmshˆshnm ˆmc rn ˆqd hlonqsˆms sn dwsqˆbs sgd

bnqqdbs bkˆrrhbˆk dhjnmˆk ogˆrd-

Nm sgd aˆrhr ne sgdrd bnmrhcdqˆshnmr vd oqnonrd sgd enkknvhmf dwsdmrhnm ne sgd kdˆchmf

dhjnmˆk sn hmbktcd ˆkrn rtakdˆchmf bnmsqhatshnmr9

h>’if. . . .(

1q
→ ]>Γ.(’if. . . .(

∑
c/�1a d�fan,�

∫]
0 ) 1h∆’q. a(

(
d1fγΓqψa( � 0

[
. ’1-04(

6Td s]id sghr ]r ]m dlohqhb]k e]bs vgnrd cddodq qd]rnm rgntkc qdrs nm sgd e]bs sg]s d]bg onvdq ne D

ltrs ad ]bbnlo]mhdc ax ]m ’dmdqfx(1 e]bsnq- Hm sgd ]ardmbd ne l]rrdr+ ] mnm,hmsdfdq onvdq ne q vntkc

g]ud sn ad ]bbnlo]mhdc ax ] mnm,hmsdfdq onvdq ne s ]mc.nq t+ oqnctbhmf ] ltkshokd chrbnmshmthsx dwbktcdc

ax Rsdhml]mm,qdk]shnm,sxod ]qftldmsr-
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vgdqd ˆkk sgd sdqlr ˆoodˆqhmf hm d1fγΓqψa( ˆqd oqnonqshnmˆk7 sn ��0 vghkd sgnrd ˆoodˆqhmf
hm sgd oqdeˆbsnq ∆ bnmsˆhm sgd bnmsqhatshnmr vhsg mnm,mdfˆshud onvdqr ne �- Sgd trd ne →
gdqd ˆmc adknv hmchbˆsdr sgˆs sgd hcdmshsx ’1-04( hr qdrsqhbsdc sn sgd mnm,ˆmˆkxshb sdqlr ˆr

n ! / sgˆs bˆostqd knmf,qˆmfd dΘdbsr hm hloˆbs oˆqˆldsdq roˆbd- Bgdbjhmf sgd uˆkhchsx

ne ’1-04( vhkk ad nmd ne sgd lˆhm sgdldr ne sgd enkknvhmf rdbshnmr-

2 Bgdbi ne fiUmc bnmrspUhmsr epnl( sgd kdUchmf)dhinmUk

=r ˆqftdc hm sgd oqduhntr rdbshnm+ hs hr mˆstqˆk sn ˆrrtld sgˆs sgd kdˆchmf ghfg dmdqfx

bnmsqhatshnm ˆs ˆmx knno nqcdq hr rhlokx bˆostqdc ax sˆjhmf sgd Entqhdq sqˆmrenql ne sgd

kdˆchmf dhjnmˆk aˆbj sn lnldmstl roˆbd+ rdd ’1-0/(- Hm qde- Z40“+ vd rgnvdc sgˆs sghr

dptˆshnm qdoqnctbdr sgd kdˆchmf sdqlr ˆs svn, ˆmc sgqdd,knno nqcdq ax trhmf sgd etkk qdrtksr

enq sgdrd ˆlokhstcdr nasˆhmdc hm qder- Z41+ 44“- Sghr rgntkc gnkc ˆs ˆmx nqcdq hm δ ˆmc mns

itrs enq sgd bnmsqhatshnm sgˆs rtquhudr hm C ; 3+ ˆmc vd oqnuhcdc duhcdmbd ne sghr ax

bgdbjhmf ’1-0/( ˆs uˆqhntr nqcdqr hm sgd δ dwoˆmrhnm-

Kds tr mnv qdbˆkk gnv sgd svn dwonmdmshˆshnmr ’1-3( ˆmc ’1-0/( ˆqd qdkˆsdc- Vd enbtr

nm dkˆrshb oqnbdrrdr vgdqd ]>Γ.( hr itrs sgd hcdmshsx nodqˆsnq dmrtqhmf sgˆs sgd hm ˆmc sgd

nts rsˆsdr gˆud sgd rˆld onkˆqhyˆshnm ˆmc fiˆuntq: sgdm+ ax rsˆqshmf eqnl ’1-0/(+ vd gˆud

h>J

1q
;

∑
c/�1a d�fan,�

} →}

S90

0

Y!
’1hδ.’q. a((

S

(

. ’2-0(

Sgd Entqhdq sqˆmrenql bˆm ad odqenqldc sdql ax sdql sgˆmjr sn ’=-8( ˆmc ax sˆjhmf sgd

sqdd,kdudk qdrtks ˆr ˆm nudqˆkk eˆbsnq+ vd nasˆhm

h>J

1q
;
h>

Γ.(
J

1q

→}

S9.

0

Y!

)
� hFq

δ�
�’0� δ(

)
3π�1

n1

(δ[S
�’Yδ) 0(�’0� δ(

�’0� ’Y) 0(δ(
’2-1(

;
h>

Γ.(
J

1q

→}

S9.

�SE
Y!

)
�hπq
δ’n1(δ

(S

FΓS(’δ( .

vgdqd

FΓS(’δ( ;
�S’0� 1δ(�’0 ) Yδ(

�S�0’0� δ(�S’0 ) δ(�’0� ’Y) 0(δ(

; 0� 0

2
Y
�
1Y1 ) 2Y� 4

(
ζ2δ

2 )N’δ3(. ’2-2(

Vd bˆm mnv bnloˆqd sghr qdrtks vhsg sgd dwonmdmshˆshnm ’1-3( ˆmc hm oˆqshbtkˆq vd enbtr

nm sgd svn, ˆmc sgqdd,knno ˆlokhstcdr sgˆs vdqd rstchdc hm cdsˆhk hm Z41+ 44“

0

1
’∞Γ0(

J (1 ) D
Γ1(
J ;

0

1!

)
�hπq
δ’n1(δ

(1

FΓ1(. ’2-3(

0

2!
’∞Γ0(

J (2 ) D
Γ2(
J )∞Γ0(

J D
Γ1(
J ;

0

2!

)
�hπq
δ’n1(δ

(2

FΓ2(. ’2-4(

7Sghr qdrdlakdr udqx ltbg ] TJA ]ooqnwhl]shnm hm vghbg sgd N’��0( dwonmdms bnms]hmr ] bk]rrhb]k

]bshnm r]shrexhmf sgd F]lhksnm,I]bnah dpt]shnm- Enq ] qduhdv ne sgd qdk]shnmrgho adsvddm sgd TJA ]mc

dhinm]k ]ooqnwhl]shnmr+ rdd d-f- qde- W50[-
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vgdqd nm sgd kdes,gˆmc rhcd vd gˆud sgd ghfg dmdqfx dwoˆmrhnm ne ’1-3( ˆs svn ˆmc sgqdd

knnor vghkd nm sgd qhfgs,gˆmc rhcd vd gˆud sgd bnqqdronmchmf nqcdq ˆr hs ˆoodˆqr hm ’1-0/(-

Rnkuhmf enq D
Γ1(
J trhmf ∞Γ0(

J ; �fνq
δΓn1(�

eqnl dp- ’1-6(+ vd gˆud

D
Γ1(
J ; khl

q−→
D Γ1( ;

0

1

)
�hπq
δ’n1(δ

(1 ∫
FΓ1(’δ(� 0

[
. ’2-5(

Trhmf dp- ’2-2( vd nasˆhm

D
Γ1(
J ; 2π1q1δζ2 )N’δ1. q( ’2-6(

hm ˆfqddldms vhsg sgd ffqrs khmd ne dp- ’5-4( ne qde- Z41“- Mnshbd sgˆs+ hm sgd ghfg dmdqfx

dwoˆmrhnm+ sgd bnmsqhatshnm hm ’2-6( hr kdˆchmf+ h-d- ˆs sgd rˆld kdudk ˆr ’∞Γ0(
J (1+ rgnvhmf

dwokhbhskx sgˆs sgd enqltkˆshnm ne ’1-3( cndr mns bnkkdbs ˆkk sgd kdˆchmf dmdqfx sdqlr hm sgd

dwonmdmshˆk eˆbsnq-

=s sgd mdws nqcdq hm odqstqaˆshnm sgdnqx ’sgqdd knnor( sgd qdlˆhmcdq etmbshnm bnmsˆhmr

ˆ kdˆchmf dmdqfx bnmsqhatshnm ˆkrn hm sgd HP ffmhsd sdql- Eqnl dp- ’2-4( vd gˆud

D
Γ2(
J ; khl

q−→
D Γ2( ;

0

2!

)
�hπq
δ’n1(δ

(2 ∫
’FΓ2( � 0(� 2

]
FΓ1( � 0

([
. ’2-7(

=fˆhm trhmf ’2-2( nmd nasˆhmr

D
Γ2(
J ; �1h

2
π2q2ζ2 )N’δ. q1( . ’2-8(

vghbg ˆfqddr vhsg sgd rdbnmc khmd8 ne dp- ’5-4( ne qde- Z41“-

3 CwonmdmshUshnm Us sgd ffprs rtakdUchmf dhinmUk

Hm sghr rdbshnm vd enbtr nm sgd ffqrs rtakdˆchmf,dmdqfx bnqqdbshnm sn sgd dhjnmˆk dwon,

mdmshˆshnm-

=r ˆ ffqrs rsdo+ vd mddc ˆ adssdq ˆooqnwhlˆshnm sn ∞Γ0(+ hmbktchmf sgd rtakdˆchmf N’s<q(
bnqqdbshnmr- Hs hr onrrhakd sn odqenql sgd lˆrrkdrr nmd,knno anw hmsdfqˆk enq fdmdqˆk uˆktdr ne

δ ˆmc ne sgd jhmdlˆshb uˆqhˆakdr+ ˆmc sgdm odqenql sgd Pdffd khlhs ne sgd dwˆbs dwoqdrrhnm

to sn sgd cdrhqdc nqcdq hm s<q- = bnmudmhdms rsˆqshmf onhms enq rtbg ˆm dwoˆmrhnm hr Z51+ 52“9

δ1∞Γ0( ; ’�q(�δ
∫
t D

]
δ. 0 )

q

s

(
) s D

]
δ. 0 )

q

t

([

) ’�s(�δ
∫
t D

]
δ. 0 )

s

q

(
) q D

]
δ. 0 )

s

t

([

) ’�t(�δ
∫
s D

]
δ. 0 )

t

q

(
) q D

]
δ. 0 )

t

s

([
. ’3-0(

vgdqd D ’δ. u( • 1D0’0.�δ: 0� δ: u(- Ax enkknvhmf sghr ˆooqnˆbg ˆmc jddohmf sqˆbj bˆqdetkkx

ne sgd ogˆrdr ctd sn sgd aqˆmbg btsr ne sgd ˆlokhstcdr+ nmd ffmcr ˆ bknrdc ˆmc qˆsgdq rhlokd

8Hm W41[ q hr s]idm sn ad mdf]shud- Hm nqcdq sn l]sbg sgd ch∆dqdms bnmudmshnmr nmd b]m trd sgd enkknvhmf

chbshnm]qx enq sgd K]mcdkrs]l u]qh]akdr qGL : t+ tGL : q+ sGL : s+ vgdqd sgd rtarbqhos FK hmchb]sdr

sgd u]qh]akdr trdc hm W41[-
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dwoqdrrhnm enq ∞Γ0(9

∞Γ0( ; � hπq

δ’n1(δ
)∞Γ0(

RJ ) . . . .

∞Γ0(
RJ ;

n1’0 ) 1δ(

δ’n1(δ

)
knf

n1

q
)G’δ(

(
� 1n1’1δ) 0(

δ1’δ) 0(qδ
bnr1

πδ

1

) h
πn1

δ

)
0 ) δ

’n1(δ
� 0 ) 1δ

qδ’0 ) δ(

rhmπδ

πδ

[
. ’3-1(

vgdqd ∞Γ0(
RJ hr sgd rtakdˆchmf kdudk bnmsqhatshnm hm sgd dhjnmˆk khlhs ne sgd rsqhoodc ˆlokhstcd

∞Γ0(+ sgd cnsr rsˆmc enq sdqlr ne nqcdq n3q�0+ ˆmc vd gˆud cdffmdc

G’δ( • ψ’�δ(� ψ’0(� 0 ) π bnsπδ . ’3-2(

vgdqd ψ’u( ; c imΓ�Γs((
cs hr sgd Chfˆllˆ etmbshnm ’enq ntq otqonrdr hs hr trdetk sn qdbˆkk

sgˆs hs rˆshrffdr ψ’0( ; �γD + vgdqd γD hr sgd Dtkdq,Lˆrbgdqnmh bnmrsˆms(- Mnshbd sgˆs

sgd ptˆmshsx cdffmdc hm ’3-2( chudqfdr ˆr 1
δ enq rlˆkk δ- Sghr dwoqdrrhnm hr uˆkhc enq fdmdqˆk

uˆktdr ne δ to sn sgd rtakdˆchmf kdudk hm sgd Pdffd khlhs ˆmc vd bgdbjdc sgˆs hm sghr qdfhld

hs qdoqnctbdr sgd cˆsˆ ne Z41“ vgdqd sgd nmd,knno qdrtks hr vqhssdm dwokhbhskx to sn N’δ3(-
Kds tr mnv chrbtrr gnv chΘdqdms ptˆmshshdr rbˆkd ˆs rtakdˆchmf kdudk enkknvhmf sgd

fdmdqˆk chrbtrrhnm ne rdbshnm 1- Sgd ffqrs sdql ne dp- ’3-1( hr sgd kdˆchmf sdql ˆs ghfg dmdqfx

chrbtrrdc hm sgd oqduhntr rdbshnm- Sgd dwsqˆ n1<q eˆbsnq hm ∞Γ0(
RJ bˆmbdkr sgd Bntknla onkd

hm >
Γ.(
J ˆmc+ ˆr ˆ qdrtks+ vd ffmc+ ˆesdq Entqhdq sqˆmrenqlhmf9

}
h>Γ0(

1q

(

RJ

* F1qa�1)3δ ≥
)
P

a

(1Γ0�1δ(
. ’3-3(

Mnsd sgˆs+ hm ˆfqddldms vhsg ntq fdmdqˆk chrbtrrhnm hm rdbshnm 1+ vd nasˆhm ˆ bnmsqhatshnm

vghbg+ tmkhjd sgd nmd ne ’1-02(+ cndr mns bnmsˆhm ˆm ��0 eˆbsnq- Enq sgd otqonrd ne sghr
oˆodq hs hr dmntfg sn bˆqqx nts sgd fdmdqˆk chrbtrrhnm to sn ˆmc hmbktchmf sgd sgqdd,knno

nqcdq- Vd gˆud ˆkqdˆcx ldmshnmdc sgd sqdd ˆmc nmd,knno nqcdq- Hm sgd kˆssdq bˆrd ’3-3(

qdoqdrdmsr sgd ffqrs sdql hm sgd dwoˆmrhnm ne ∆ sgˆs ˆoodˆqr hm ’1-04(-

=s svn knnor+ vd gˆud sgd enkknvhmf ghdqˆqbgx ne bnmsqhatshnmr
}
h>Γ1(

1q

(

* ’δ.(
2 ≥

}
a
|
q

�

)
P

a

(0�1δ
(2

:

’δ.∆0( ≥ δ1 ≥
a
|
q

�

)
P

a

(2�5δ
’3-4(

ˆmc rhlhkˆqkx ˆs sgqdd knnor9
}
h>Γ2(

1q

(

* ’δ.(
3 ≥

}
a
|
q

�

)
P

a

(0�1δ
(3

:

’δ.(
1∆0 ≥ ’δ.δ1( ≥

)
a
|
q

�

(1)
P

a

(3Γ0�1δ(
:

∆2 ≥
)
P

a

(3Γ0�1δ(
. ’3-5(

vgdqd ∆2 hr sgd mdws sdql hm sgd dwoˆmrhnm ne ∆-
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Mnsd sgˆs ˆs svn knnor vd dwodbs ’adrhcdr dwonmdmshˆshnm ne δ.( ˆ mdv bkˆrrhbˆk bnmsqh,

atshnm sn sgd dhjnmˆk ogˆrd δ1+ vghkd ˆs sgqdd knnor ’ˆr hs vˆr ˆkqdˆcx sgd bˆrd enq nmd knno(

mn mdv bkˆrrhbˆk bnmsqhatshnm hr dwodbsdc- Nm sgd nsgdq gˆmc+ ˆs sgqdd knnor sgd N’��3(
ˆmc N’��1( bnmsqhatshnmr rgntkc oqnodqkx qdbnmrsqtbs sgd qdkduˆms sdqlr hm ’1-04(-

=r ˆkqdˆcx ldmshnmdc+ enq ˆ rbˆssdqhmf hmunkuhmf lˆrrkdrr oˆqshbkdr+ sgd mdws,sn,kdˆchmf

bnqqdbshnm sn ∞Γ0( hr svn onvdqr ne bdmsqd ne lˆrr dmdqfx cnvm vhsg qdrodbs sn sgd kdˆchmf

bnmsqhatshnm- Sgtr vd cn mns gˆud bnqqdbshnmr sgˆs rbˆkd ˆr ’P<a(0�3δP
|
q<� ˆmc vntkc

oqnuhcd ˆ bkˆrrhbˆk bnmsqhatshnm δ0 dmsdqhmf hm sgd etkk dhjnmˆk ’sghr hr jmnvm sn ad oqdrdms

enq sgd rbˆssdqhmf ne lˆrrhud oˆqshbkdr+ rdd d-f- Z27+ 34+ 53“(- Hmrsdˆc eqnl sgd rtakdˆchmf

oˆqs ne ∞Γ0(
RJ vd nasˆhm sgd ffqrs bnmsqhatshnm sn ∆

1h∆0 ;

∑
c/�1n

’1π�(/�1
dfan,�

h>
Γ.(
J

1q
�E∞

Γ0(
RJ . ’3-6(

Ax trhmf ’3-1( vd nasˆhm ansg sgd qdˆk ˆmc sgd hlˆfhmˆqx oˆqsr ne ∆0- Trhmf sgd enqltkˆr

enq sgd Entqhdq sqˆmrenqlr hm ˆoodmchw = vd fds9

Pd’1∆0(;
3F1q

πa1
�
πa1

(1δ
’0)1δ(�1’0�δ(

)
� knf

)
qa1

3�1

(
)G’δ()ψ’0�1δ()ψ’δ(

[
. ’3-7ˆ(

Hk’1∆0(;
3F1q

a1
�
πa1

(1δ
’0)δ(�1’0�δ( . ’3-7a(

Mnsd sgˆs+ vghkd Hk’1∆0( hr hmeqˆqdc,ffmhsd+ Pd’1∆0( hr mns rhmbd G’δ( ≥ 1δ�0- Sghr

lˆx knnj rtqoqhrhmf ˆs ffqrs- Hm eˆbs+ eqnl ’1-04(+ Pd’1∆0( ˆoodˆqr sn ltkshokx sgd R,lˆsqhw

ax ˆ ogˆrd vghkd Hk’1∆0( bgˆmfdr hsr lnctktr- Gnvdudq+ he vd knnj ˆs sghmfr hm sdqlr ne

sgd S ,lˆsqhw ’S • �h’R � 0( ; ’>Γ.( ) >Γ0( ) . . . ((+ Hk’1∆0( bnldr eqnl ’sgd Entqhdq

sqˆmrenql ne( ˆ bnqqdbshnm sn sgd ogˆrd ne >Γ.(+ vghkd Pd’1∆0( bnldr eqnl ˆ mdfˆshud ˆmc

hmeqˆqdc rhmftkˆq bnqqdbshnm sn hsr lnctktr-

Lnqd ptˆmshsˆshudkx+ trhmf sgd rlˆkk,δ khlhs ne ∞Γ0(
RJ eqnl ’3-1(+ sgd ’rhmftkˆq oˆqs ne

sgd( nmd,knno rtooqdrrhnm ne sgd dkˆrshb bqnrr rdbshnm qdˆcr9

σ
Γ0(
di ≥ σ

Γ.(
di

)
0 ) 1

Fn1

πδ�
’knf’q<n1( ) 0(

(
: σ

Γ.(
di ≥ O>.O1 . ’3-8(

ˆmc hr dwˆbskx bnlodmrˆsdc ax sgd bqnrr rdbshnm enq rhmfkd,rnes,fqˆuhsnm dlhrrhnm- Hmcddc+

sgd kˆssdq hr fhudm hm sdqlr ne σ
Γ.(
di ax

0

σ
Γ.(
di

cσhmdiErsha
cω

! 3F

πω�
’q knf q) s knf’�s( ) t knf’�t((ω�1δ . ’3-0/(

vghbg hr mnsghmf ats sgd vdkk jmnvm ’rdd d-f- Z25“( C ; 3 dwoqdrrhnm bnqqdbsdc ’to sn mnm,

rhmftkˆq sdqlr enq δ ! /( hm nqcdq sn ˆbbntms enq C ; ’3 � 1δ(,chldmrhnmˆk ogˆrd roˆbd-

Sˆjhmf sgd rlˆkk n1<q khlhs ne ’3-0/( ˆmc hmsdfqˆshmf hs nudq ω kdˆcr sn sgd ’onrhshud(

hmeqˆqdc rhmftkˆq hmdkˆrshb bnmsqhatshnm

σhmdiErsha ;

∑

.
cω

cσ

cω
≥ � 0

1δ

3Fn1

π�
’knf’q<n1( ) 0(σ

Γ.(
di . ’3-00(

vghbg dwˆbskx bˆmbdkr sgd rhmftkˆqhsx hm ’3-8(-
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=esdq sghr chfqdrrhnm+ vd mnv trd sgd qdrtksr ’3-7ˆ(+ ’3-7a( hm ’1-04(+ dwoˆmc sgd qhfgs,

gˆmc rhcd to sn nqcdq F2+ ˆmc bnloˆqd hs vhsg sgd dhjnmˆk dwoˆmrhnm ne sgd svn,knno

ˆlokhstcd >Γ1( to sn rtakdˆchmf kdudk hm sgd dhjnmˆk khlhs- =r vd chrbtrrdc hm sgd oqduhntr

rdbshnm+ sgd ghfgdrs onvdq ne q hr dmshqdkx qdoqnctbdc ax sgd dwonmdmshˆshnm ne δ.+ rn vd

enbtr nm sgd mdws rtakdˆchmf sdql+ vghbg hr ne nqcdq F2q1s ˆmc xhdkcr sgd ffqrs bnqqdbshnm

δ1 sn sgd kdˆchmf dhjnmˆk δ.+ rn sgd etkk bkˆrrhbˆk dhjnmˆk δ hr

δ ;

→}

m9.

δ1m . vgdqd δ1m ≥ P
|
q

�

)
P

a

(1mΓ0�1δ(�1δ
. ’3-01(

Ax trhmf sghr hm sgd odqstqaˆshud dwoˆmrhnm ne ’1-04( vd bˆm cdqhud δ1

>
Γ.(
J

1q
�1EPd∞

Γ1(
RJ ;

∑
c/�1a d�fan,� Z�Hk’1∆0(’1δ.( )Pd’1δ1(“ . ’3-02(

>
Γ.(
J

1q
�1EHk∞Γ1(

RJ ;

∑
c/�1a d�fan,� ZPd’1∆0(’1δ.( ) Hk’1δ1(“ . ’3-03(

Rhmbd vd cn mns gˆud ˆm dwoqdrrhnm enq sgd svn,knno ˆlokhstcd sgˆs hr dwˆbs hm δ ˆs sghr

nqcdq+ vd ˆqd mns ˆakd sn cdsdqlhmd sgd ˆkk,δ enql ne δ1- Ax trhmf sgd qdrtksr dwoˆmcdc

ˆqntmc δ ; / ne Z41+ 44“ vd bgdbjdc sgˆs ’3-02( hr bnmrhrsdms vhsg sgd enkknvhmf dwoqdrrhnm

enq Pd’1δ1(

Pd’1δ1( ;
3F2q1

�a1
�
πa1

(2δ
�2’0� δ(

�
0 ) 5ζ2δ

1 ) . . .
(
. ’3-04(

Hm sgd kˆmftˆfd ne ’1-3(+ sghr qdrtks bnmsˆhmr ansg sgd bnmsqhatshnm eqnl sgd dwonmdmshˆshnm

ne HP chudqfdmbdr ˆmc sgˆs eqnl sgd qdlˆhmcdq etmbshnm D1- Sgd ffqrs bnmsqhatshnm bˆm ad

bˆkbtkˆsdc dwˆbskx hm δ ax trhmf ’3-1( ˆmc nmd nasˆhmr

Pd’1δ1(dtonm ;
3F2q1’πa1(2δ

δ�a1

)

A1’δ(

}
1’0 ) δ(�’0� 2δ(

�’0 ) 1δ(
’3-05(

� ’0 ) 1δ(�’0� 1δ(

�’1 ) δ(

rhmπδ

πδ

)
qa1

3�1

(�δ(

� ’0 ) δ(�2’0� δ(

[

.

Ax bnloˆqhmf sgd δ dwoˆmrhnm ne sghr qdrtks vhsg ’3-04(+ vghbg cndr mns bnmsˆhm ˆmx knf q

sdqlr+ hs hr mˆstqˆk sn ftdrr sgˆs sgd bnmsqhatshnm ne sgd qdlˆhmcdq etmbshnm rgntkc bnlahmd

vhsg sgd oˆqs oqnonqshnmˆk sn A1’δ( hm ’3-05(+ rkhfgskx lnchexhmf sgd mnqlˆkhrˆshnm ne sgd

ffqrs sdql ˆmc bˆmbdkkhmf sgd bnmsqhatshnm ne sgd mdws sdql oqnonqshnmˆk sn q�δ- Rn vd bˆm

ftdrr ˆ bknrdc enql enq sgd kˆrs svn eˆbsnqr0. hm ’3-04(

�2’0� δ(
�
0 ) 5ζ2δ

1 ) . . .
(
;
0

δ

)
A1’δ(

’0 ) 1δ(�’0� 2δ(

�’0 ) 1δ(
� ’0 ) δ(�2’0� δ(

(

;
�2’0� δ(

δ

)
0 ) 1δ

FΓ1(’δ(
� ’0 ) δ(

(
. ’3-06(

0+Sgd chrbtrrhnm hm rdbshnm 4 trdr nmkx nm sgd N’δ( o]qs ne α1 ]mc rn hs cndr mns qdkx nm sghr ftdrr mnq
nm ’3-1/(-
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vgdqd FΓ1(’δ( hr cdffmdc hm ’2-2( ˆmc sgd ’0 ) δ( sdql hm sgd rdbnmc khmd bnldr eqnl rta,

sqˆbshmf sgd �1δ.1Hk∆0 ohdbd hm ’3-02(+ vghbg ˆfˆhm bˆm ad cdqhudc dwˆbskx hm δ- Sgd

bnmsqhatshnm eqnl sgd qdlˆhmcdq etmbshnm hr sgdm ptˆkhsˆshudkx rhlhkˆq+ ats ptˆmshsˆshudkx

chΘdqdms eqnl sgd nmd bnlhmf eqnl dwonmdmshˆshnm ne sgd nmd,knno qdrtks ˆmc bˆm ad cdqhudc

ax bnloˆqhmf ’3-05( ˆmc ’3-04( ˆesdq hmbktchmf sgd ftdrr ’3-06(

Pd’1δ1(qdlEhmcdq ;
3F2q1’πa1(2δ

δ�a1

)

A1’δ(

}

� �’0� 2δ(

�’0 ) 1δ(

)
’0 ) 1δ(�’0� 1δ(

�’1 ) δ(

rhmπδ

πδ

)
qa1

3�1

(�δ([

. ’3-07(

Sgd mddc enq rtbg ˆ bnlokhbˆsdc qdlˆhmcdq bˆm ad tmcdqrsnnc sn enkknv eqnl ˆ udqx ogxrhbˆk

qdpthqdldms- Rhmbd sgd cdqhuˆshud ne Pd δ1 v-q-s- a fhudr ˆ bnqqdbshnm sn sgd ogxrhbˆk cdfidb,

shnm ˆmfkd+ vd bˆm qdˆrnmˆakx qdpthqd sgˆs hs rgntkc gˆud ˆ ffmhsd bkˆrrhbˆk khlhs- Gnvdudq+

enq chldmrhnmˆk qdˆrnmr+ ˆmx cdodmcdmbd nm a1q ≥ I1 mddcr sn ad hmsdqoqdsdc ˆr ˆ cdodm,

cdmbd eqnl G1

�1 vghbg vntkc kdˆc sn ˆ chudqfdms cdfidbshnm ˆmfkd hm sgd bkˆrrhbˆk ’� ! /(

khlhs enq fdmdqhb uˆktdr ne C- =r ˆ bnmrdptdmbd+ sgd qdlˆhmcdq”r bnmsqhatshnm ltrs gˆud

sgd bnqqdbs a1q,cdodmcdms ohdbd ˆr fhudm hm ’3-07(- Sghr+ gnvdudq+ hr mns dmntfg rhmbd sgˆs

ohdbd hr hmeqˆqdc chudqfdms vghkd sgd qdlˆhmcdq+ ax hsr cdffmhshnm+ hr mns- Sgd ˆcchshnmˆk

sdql ��’0� 2δ(<�’0 ) 1δ( ffwdr ’ˆksgntfg mns hm ˆ tmhptd vˆx( sghr kˆrs oqnakdl-

Vd sgtr kdˆqm sgˆs sgd rdoˆqˆshnm ne sgd etkk ˆlokhstcd hmsn ˆm dwonmdmshˆk ohdbd ˆmc

ˆ qdlˆhmcdq hr ghchmf ˆ rhlokd ogxrhbˆk oqnodqsx- Sgd qdlˆhmcdq gˆr sn ad ˆ bnlokhbˆsdc

etmbshnm ne a1q rn sgˆs sgd etkk ˆlokhstcd cndr mns cdodmc nm hs! Nq+ stqmhmf sghmfr ˆqntmc+

vd bˆm rˆx sgˆs ˆ rhlokd ogxrhbˆk qdpthqdldms cdsdqlhmdr ˆ udqx mnm sqhuhˆk rsqtbstqd enq

sgd qdlˆhmcdq ’hm ˆmˆknfx vhsg sgd bnmrdptdmbdr ne dwonmdmshˆshnm chrbtrrdc hm Z40“(-

Stqmhmf mnv sn Hk’δ1( vd ffmc+ trhmf ’3-03( ˆmc ˆfˆhm sgd qdrtksr ne Z41+ 44“9

Hk’1δ1( ; �
3F2q1

π�a1
�
πa1

(2δ ’0� 1δ(�2’0� δ(

δ

)]
0� 01δ2ζ2 ) . . .

(
knf

)
d1�D

q a1

3�1

(

)
�
0� 2ζ1δ) ’�12ζ2 � 21ζ1(δ

1 ) ’�056ζ3 � 05/ζ2 � 53ζ1(δ
2 ) . . .

(
[

. ’3-08(

= onrrhakd ftdrr enq sgd eˆbsnq hm sgd ffqrs khmd ne ’3-08( sgˆs trdr sgd rˆld etmbshnm FΓ1(

dmbntmsdqdc adenqd hr ˆr enkknvr
]
0� 01δ2ζ2 ) . . .

(
;

)
2� 1�’0� 2δ(�’0� δ(�1’δ) 0(

�1’0� 1δ(�’1δ) 0(

(
; 2� 1

FΓ1(’δ(
. ’3-1/(

vghkd vd cn mns btqqdmskx gˆud ˆ ftdrr enq sgd eˆbsnq hm sgd rdbnmc khmd ne ’3-08(-

=fˆhm sghr rgntkc lˆsbg sgd qdrtks eqnl sgd dwonmdmshˆshnm ˆmc qdlˆhmcdq bnmsqhat,

shnmr- = knmf ats rsqˆhfgsenqvˆqc bˆkbtkˆshnm fhudr

Hk’1δ1(dtonm ;
7F2q1

π�a1
’πa1(2δ

’0 ) 1δ(�2’0� δ(

δ1

]
X

1
)
�’0� δ(�1’0 ) δ(

�’0� 1δ(
’3-10(

−

))
qa1

3�1

(�δ bnr1 νδ
1

�’δ) 1(
� �’0� 2δ(

�’0� 1δ(�’0 ) 1δ(
T

[{

.
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vgdqd vd gˆud cdffmdc9

T ; δ

)
π bnsπδ� knf

)
qa1

3�1

(
� 0 ) γD ) ψ’�δ( ) ψ’1δ( ) ψ’0� 2δ(

(
’3-11(

X ; δ

)
π bnsπδ� knf

)
qa1

3�1

(
� 0 ) γD ) ψ’�δ( ) ψ’δ( ) ψ’0� 1δ(

(
. ’3-12(

Nm sgd nsgdq gˆmc sgd kdˆchmf sdql hm sgd δ,dwoˆmrhnm ne sgd qdlˆhmcdq bˆm ad dwsqˆbsdc

eqnl sgd hlˆfhmˆqx oˆqs ne ’A-2( ˆmc fhudr9

Hk’1δ1(qdlEhmcdq ; �
3q1F2

π�a1

)
knf1

)
qa1

3�1
d1�D

(
� 1 knf

)
qa1

3�1
d1�D

(
� 1

)
0 )

π1

2

([
)N’δ( .

’3-13(

Nmd bˆm bgdbj sgˆs rtbg ˆ qdlˆhmcdq fhudr ˆfqddldms vhsg ’3-08( ˆs δ ; /- Nm sgd nsgdq

gˆmc+ ˆkrn sghr shld sgd qdlˆhmcdq”r bnmsqhatshnm gˆr sn ad ghfgkx mnm sqhuhˆk hm nqcdq sn qdb,

nmbhkd ’3-10( vhsg ’3-08( ˆs ffmhsd δ- Hm oˆqshbtkˆq+ sgd onvdq ne sgd a1q cdodmcdmbd ne ’3-10(

gˆr sn ad bˆmbdkkdc ax sgd qdlˆhmcdq kdˆuhmf itrs ˆ rhmfkd ’ˆmc rhmftkˆq00( knf
�
qa1<3�1

(

khjd sgnrd ˆoodˆqhmf hm T ˆmc X ne ’3-11( ˆmc ’3-12(- Nmbd lnqd sghr rgnvr sgˆs sgd

rdoˆqˆshnm ne sgd etkk ˆlokhstcd hmsn ˆm dwonmdmshˆk ne sgd nmd,knno qdrtks ˆmc ˆ qdlˆhmcdq

ghcdr rnld rhlokd edˆstqd ne sgd hloˆbs,oˆqˆldsdq qdrtks-

Kds tr mnv chrbtrr rnld ogxrhbˆk bnmrdptdmbdr ne sgd ˆanud qdrtksr- Mnshbd ffqrs sgˆs

sgd sdql ne nqcdq δ. hm ’3-04(

khl
δ−.

Pd’1δ1( ;
3F2q1

�a1
’3-14(

hr hcdmshbˆk sn dp- ’4-15( ne Z06“ vgdqd sghr ptˆmshsx gˆr addm bnlotsdc enq otqd fqˆuhsx-01

Rhmbd vd gˆud nasˆhmdc hs enq A ; 7 rtodqfqˆuhsx+ sghr ˆoodˆqr sn hmchbˆsd sgˆs bkˆrrhbˆk

ptˆmshshdr+ rtbg ˆr Pdδ1+ ˆqd qdkˆsdc nmkx sn kˆqfd,chrsˆmbd ogxrhbr ˆmc ˆqd sgdqdenqd hm,

cdodmcdms ne sgd tksqˆuhnkds adgˆuhnq ne sgd lhbqnrbnohb sgdnqx ˆmc sgtr tmhudqrˆk-02 Vd

bgdbjdc ’3-04( to sn nqcdq δ1 ax udqhexhmf sgˆs ’3-02( qdoqnctbdr sgd qdrtksr ne sgd svn,knno

ˆlokhstcd hm chldmrhnmˆk qdftkˆqhrˆshnm Z41+ 44“-

Stqmhmf sn Hkδ1+ ˆ edv hmsdqdrshmf oqnodqshdr ne dpr- ’3-04( ˆmc ’3-08( rgntkc ad

rsqdrrdc9

× Hk’δ1( ˆmc Pd’δ1( ansg rbˆkd khjd F
2q1��0’a1(�0)2δ-

× Tmkhjd Pd’δ1(+ vghbg hr qdftkˆq enq δ ! /+ Hk’δ1( hr rhmftkˆq-

× Mnmdsgdkdrr+ Hk’δ1( cndr mns gˆud N’δ�1( rhmftkˆqhshdr ˆmc hsr N’δ�0( sdql ltkshokhdr

itrs sgd bnlahmˆshnm knf
]
q a1

3�1 d
1�D

(
) 0-

× =s N’δ.(+ Hk’δ1( cdudknor ˆ sdql oqnonqshnmˆk sn knf
]
q a1

3�1

(
knf’πa1(-

00Mnsd sg]s+ enq Gk’α1(+ sgdqd hr mnsghmf vqnmf vhsg HP chudqfdmbdr rhmbd sgdx ]qd qdk]sdc sn

aqdlrrsq]gktmf oqnbdrrdr-
01Adenqd bnlo]qhmf sghr qdrtks sn sgnrd nas]hmdc ax nsgdq ldsgncr+ nmd rgntkc ad b]qdetk ]ants sgd

qdk]shnm adsvddm R ]mc sgd ]bst]k sns]k ]mftk]q lnldmstl I hm sgd oqnbdrr- Sgd b]kbtk]shnm ne sgd

cdfidbshnm ]mfkd sn sghr rtakd]chmf kdudk hr rdmrhshud sn sghr oqdbhrd qdk]shnm-
02Sghr tmhudqr]khsx g]r addm imnvm enq rnldshld W44[ enq sgd kd]chmf dhinm]k- Td g]ud addm hmenqldc ax

O]qq],K]qshmdy sg]s hs g]r ]krn addm bgdbidc ]s sghr rtakd]chmf kdudk enq 3 © A © 7- = ffqrs ghms enq rtbg

tmhudqr]khsx fndr a]bi sn W1/[-
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Sghr hr ˆkrn hm khmd vhsg sgd ffmchmfr ne qde- Z06“ ’rdd dp- ’4-15( sgdqd( enq sgd otqd fqˆuhsx

bˆrd- Vghkd Pd’δ1( hr chqdbskx qdkˆsdc sn ˆ ogxrhbˆk nardquˆakd+ sgd cdfidbshnm ˆmfkd+ Hk’δ1(

hr qdkˆsdc sn fqˆuhsˆshnmˆk aqdlrrsqˆgktmf vhsg hsr vdkk,jmnvm hmeqˆqdc chudqfdmbdr-

Hs hr ˆkrn ˆltrhmf sn bnloˆqd Hk’δ1( vhsg sgd Entqhdq sqˆmrenql ne sgd hlˆfhmˆqx oˆqs

ne sgd etkk svn,knno ˆlokhstcd- Sgd kˆssdq bˆm ad entmc dhsgdq ax ˆcchmf sn ’3-08( sgd

jmnvm bnmsqhatshnm ne 1δ.Pd’1∆0( ˆbbnqchmf sn dp- ’3-03(+ nq ax rhlokx rsˆqshmf eqnl sgd

dwoqdrrhnm fhudm hm ˆoodmchw A ’dp- ’A-0((- Sgd qdrtks+ to sn sdqlr sgˆs uˆmhrg enq δ ! /+

bˆm ad dwoqdrrdc hm ˆ oˆqshbtkˆqkx rhlokd enql9

∑
c/�1n

’1π�(/�1
dfan,�

Hk>
Γ1(
RJ

1q
;�3F

2q1

π�a1

)
0

δ1
�
πa1 dwo’γD)1<2(

(2δ�3knf
)
qa1

3�1

(
)B

[
. ’3-15(

vgdqd B ; �7’γD)2<3(� 00
01π

1 ; �08.5538 . . . Mnsd sgˆs+ tmkhjd Hk’δ1(+ sghr ptˆmshsx cndr
gˆud ˆm N’δ�1( rhmftkˆqhsx- Gnvdudq sghr+ ˆr vdkk ˆr ˆm N’δ�0( rhmftkˆqhsx+ nmkx bnmbdqmr
sdqlr hmunkuhmf knf’a1( ˆmc knf1’a1( ˆmc mns knf’qa1(- Sgd kˆssdq nmkx nbbtqr ˆs N’δ.(-
Sgd oqdrdmbd ne ˆ cntakd onkd hm sgd ˆlokhstcd hsrdke ˆqhrdr eqnl sgd jmnvm dwonmdmshˆshnm

ne HP rhmftkˆqhshdr hm fqˆuhsx Z54z57“- Cdmnshmf sgd N’δi( oˆqs ne sgd Y,knno ˆlokhstcd ax
∞ΓSψi(+ nmd gˆr

∞Γ1ψ�1( ;
0

1

∫
∞Γ0ψ�0(

[1
. ’3-16(

Eqnl dp- ’3-1(+ nmd ffmcr

∞Γ0ψ�0( ; �hπq) n1
)
knf

)
q

n1

(
) 0

[
. ’3-17(

ˆmc sgtr

Hk∞Γ1ψ�1( ; πn1q knf’n1( ) . . . . ’3-18(

hm ˆfqddldms vhsg dp- ’A-0(+ vgdqd sgd dkkhorhr cdmnsdr sdqlr ˆmˆkxshb hm n1- Mnsd sgˆs sghr

hr mns hmbnmrhrsdms vhsg sgd kˆbj ne ˆ cntakd δ onkd hm Hk’δ1(9 sgd kˆssdq hr hm sgd knfˆqhsgl

ne sgd ˆlokhstcd+ ˆmc sgtr cndr mns bnmsˆhm sgˆs oˆqs ne sgd svn,knno ˆlokhstcd vghbg

qdrtksr eqnl sgd dwonmdmshˆshnm ne knvdq,nqcdq qdrtksr-

4 BnloUphmf sgd sun dwonmdmshUshnmr

Hm qde- Z40“ ’ˆmc qduhdvdc hm rdbshnm 2( vd snkc sgd sˆkd ne gnv sgd dwonmdmshˆshnmr hm

hloˆbs,oˆqˆldsdq roˆbd ˆmc hm lnldmstl roˆbd ˆqd qdkˆsdc enq sgd kdˆchmf ghfg,dmdqfx

sdqlr ne sgd ˆlokhstcd- Sgdrd dwonmdmshˆshnmr chΘdq hm rhfmhffbˆms qdrodbsr9 hm hloˆbs

oˆqˆldsdq roˆbd+ sgd dwonmdmshˆshnm rsˆqsr ˆs sqdd kdudk vhsg sgd dhjnmˆk ogˆrd+ ˆmc sgd

dhjnmˆk ogˆrd hr HP,chudqfdms- Hm lnldmstl roˆbd+ sgd sqdd,kdudk ˆlokhstcd hr HP,ffmhsd+

ˆmc sgd dwonmdmshˆshnm rsˆqsr vhsg sgd HP,chudqfdms nmd,knno ˆlokhstcd- Mdudqsgdkdrr+ sgd

ffqrs sxod ne dwonmdmshˆshnm hlokhdr sgd rdbnmc+ to sn ˆm HP,ffmhsd bnqqdbshnm eˆbsnq ’fhudm

ax sgd dwoqdrrhnm FΓS(’δ( hm dp- ’2-1(( vghbg cdsdqlhmdr sgd kdˆchmf,nqcdq bnmsqhatshnm sn

sgd qdlˆhmcdq etmbshnm-
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Hm sghr rdbshnm+ vd qdkˆsd ˆ rhlhkˆq bnmmdbshnm adsvddm hloˆbs,oˆqˆldsdq roˆbd ˆmc

lnldmstl roˆbd ˆlokhstcdr ˆs sgd ffqrs rtakdˆchmf kdudk- Sgˆs hr+ vd rgnv sgˆs sgd

oqnonrdc dwsdmrhnm ’1-04( ne sgd dhjnmˆk ˆlokhstcd

h>’if. . . .(

1q
→ ]>Γ.(’if. . . .(

∑
c/�1a d�fan,�

∫]
0 ) 1h∆’q. a(

(
d1fγΓqψa( � 0

[
’4-0(

ˆfqddr vhsg sgd dwodbsdc dwonmdmshˆshnm hm lnldmstl roˆbd ˆs ffqrs rtakdˆchmf kdudk hm

n1<q+ sn ˆs kdˆrs sgd ffqrs svn nqcdqr hm sgd Kˆtqdms dwoˆmrhnm hm δ-

Sgd kdˆchmf ˆmc ffqrs rtakdˆchmf bnmsqhatshnmr ˆqd fhudm ax

h>J

1q
; ]>Γ.(’if. . . .(

∑
c/�1a d�fan,�

]
d1fγ+ � 0

(
. ’4-1(

h>RJ

1q
→ ]>Γ.(’if. . . .(

∑
c/�1a d�fan,�

}

1h∆0

→}

S90

’1hδ.(
S�0

’Y� 0(!
) 1hδ1

→}

S91

’1hδ.(
S�1

’Y� 1(!

(

. ’4-2(

Vd gˆud ˆkqdˆcx bnmrhcdqdc sgd kdˆchmf bnmsqhatshnm ’4-1( hm rdbshnm 2- Sn bnlotsd sgd

rtakdˆchmf bnmsqhatshnm ’4-2(+ vd trd

1hδ. ; � hFq

δ�
�’0� δ(

�
πa1

(δ
’4-3(

snfdsgdq vhsg sgd dwoqdrrhnmr enq ∆0 ˆmc δ1 nasˆhmdc hm rdbshnm 3

1h∆0;
3hF1q�1’0�δ(

’πa1(0�1δ

)
’0)1δ(

)
� knf

)
qa1

3�1

(
)G’δ()ψ’0�1δ()ψ’δ(

[
)hπ’0)δ(

(
.

1hδ1;
3F2q1�2’0�δ(

δ�’πa1(0�2δ

)
C0’δ( knf

)
d1�D

qa1

3�1

(
)C1’δ(

(
. ’4-4(

vgdqd

C0’δ( ; ’0� 1δ(

)
2� 1

FΓ1(’δ(

(

; 0� 1δ� 01ζ2δ
2 )N’δ3( .

C1’δ( ; ’0� 1δ(J’δ( ) hπ

)
0 ) 1δ

FΓ1(’δ(
� 0� δ

(

; ’0� 1δ(J’δ( ) hπδ
�
0 ) 5ζ2δ

1
(
)N’δ3( ’4-5(

ˆmc

J’δ( ; 0� 2ζ1δ) ’�12ζ2 � 21ζ1(δ
1 ) ’�056ζ3 � 05/ζ2 � 53ζ1(δ

2 )N’δ3( . ’4-6(

vgdqd sgd sdqlr vhsg FΓ1(’δ( ˆqd onrrhakd ftdrrdr sn ˆmx nqcdq hm δ ne ptˆmshshdr sgˆs ˆqd

jmnvm nmkx to sn nqcdq δ2- Trhmf

h>Γ.(

1q
;
h>

Γ.(
J

1q
]>Γ.(’if. . . .( ;

3πhF�q
n1

]>Γ.(’if. . . .( ’4-7(
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snfdsgdq vhsg dpr- ’=-8( ˆmc ’=-0/(+ sgd bnlotsˆshnm ne ’4-2( hr rsqˆhfgsenqvˆqc- Sgd

Y,knno rtakdˆchmf bnmsqhatshnm hr

h>
ΓS(
RJ

1q
→ h>Γ.(

1q

�SE
Y!

)
�hπq
δ’n1(δ

[S hn1

πq
FΓS(’δ( ’4-8(

−

]

’0)1δ(

)
� knf

)
q

n1

(
)G’δ()ψ’0�1δ()ψ’δ(�ψ’0�’Y)0(δ(�ψ’Yδ(

[

)hπ’0)δ()’Y�0(C0’δ(

)
knf

)
d1�D

q

n1

(
)ψ’0�’Y)0(δ()ψ’Yδ(

[
)’Y�0(C1’δ(

{

.

Sgd chudqfdms sdqlr hm sghr dwoqdrrhnm rgntkc lˆsbg sgnrd ˆqhrhmf eqnl sgd HP dwonmdmsh,

ˆshnm hm ’1-3(- Vd rsˆqs ax bnmrhcdqhmf sgd ffqrs svn sdqlr hm sgd δ dwoˆmrhnm vgdqd nmd

bˆm mdfkdbs sgd qdlˆhmcdq etmbshnmr ˆoodˆqhmf hm ’1-3(- Sgdm hm ˆ rdoˆqˆsd rtardbshnm vd

bnmrhcdq sgd sghqc ˆmc sgd entqsg sdqlr hm sgd δ dwoˆmrhnm9 sgd sghqc nqcdq cdodmcr nm sgd

ffmhsd oˆqs ne D Γ1(+ vghkd sgd entqsg nmd qdbdhudr bnmsqhatshnmr ˆkrn eqnl sgd N’δ( sdql hm

D Γ1( ˆmc sgd ffmhsd oˆqs ne D Γ2(-

4-0 Sgd ffprs sun kdUchmf npcdpr hm � Us D)knno npcdp

=r ldmshnmdc oqduhntrkx+ sgd dhjnmˆk dwoqdrrhnm ’4-0( hr nmkx ldˆms sn bˆostqd sgd mnm,

ˆmˆkxshb bnmsqhatshnmr sn sgd lnldmstl roˆbd ˆlokhstcd ˆr n1 ! /- =cchshnmˆk onkxmnlhˆk

sdqlr hm n1 vhkk Entqhdq sqˆmrenql sn fhud δΓc�1(’a( etmbshnm sdqlr ’nq cdqhuˆshudr sgdqdne(

hm hloˆbs oˆqˆldsdq roˆbd- Sn hcdmshex ˆkk mnm,ˆmˆkxshb sdqlr hm ’4-8(+ vd ltrs dwoˆmc

’n1(�Sδ ; dwoZ�Yδ knf’n1(“ hm δ- Hm ˆcchshnm vd trd FΓS(’δ( ; 0)N’δ2( ˆmc Kˆtqdms dwoˆmc
sgd etmbshnmr

G’δ( ) ψ’0� 1δ( ) ψ’δ(� ψ’0� ’Y) 0(δ(� ψ’Yδ( ;

)
Y) 0

Y

(
0

δ
� 0 )N’δ( .

ψ’0� ’Y) 0(δ( ) ψ’Yδ( ; � 0

Yδ
� 1γD )N’δ( . ’4-0/(

Cqnoohmf ˆkk sgd sdqlr hm ’4-8( sgˆs gˆud mn knfm’n1(,cdodmcdmbd+ vd nasˆhm

h>
ΓS(
RJ

1q
→ h>Γ.(

1q

�SE
Y!

)
�hπq
δ

(S hn1

πq

]
� Y knf

�
n1
(

) δ

)
0

1
Y’Y� 0(

)
C0’/( ) 0

[
knf1

�
n1
(
) Y

)
’0� Y(C0’/( ) 0

[
knf ’q( knf

�
n1
(

) Y
)
’0� Y(C1’/(� 0

[
knf

�
n1
(
� hπY knf

�
n1
( [

)N’δ1(
{
. ’4-00(

Ax mnshmf sgˆs ’4-5( hlokhdr C0’/( ; C1’/( ; 0 ’vgdqd sgd hlˆfhmˆqx oˆqs ne C1’δ( nmkx

adfhmr ˆs N’δ((+ vd nasˆhm ˆkk sgd mnmˆmˆkxshb rtakdˆchmf sdqlr sgqntfg N’0<δS�0(9

h>
ΓS(
RJ

1q
→ h>Γ.(

1q

�SE
Y!

)
�hπq
δ

(S hn1

πq

]
� Y knf

�
n1
(

) δ

)
Y’Y� 0( knf1

�
n1
(
� Y’Y� 1( knf ’q( knf

�
n1
(

� Y1 knf
�
n1
(
� hπY knf

�
n1
( [{

)N’0<δS�1( . ’4-01(
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Mnv kds tr bgdbj sghr ˆfˆhmrs sgd dwodbsdc dwonmdmshˆshnm hm lnldmstl roˆbd

h>

1q
;
h>Γ.(

1q
dwo

]
�E∞Γ0(

(
dwo

} →}

S91

�SED
ΓS(

(

. ’4-02(

vgdqd

∞Γ0( ;
0

δ’n1(δ

)
�hπq) n1

)
knf

)
q

n1

(
) 0

([
)

n1

’n1(δ

)
� knf1

)
q

n1

(
) hπ knf

)
q

n1

([
)N’δ( .

’4-03(

Rhmbd sgd qdlˆhmcdq etmbshnm D ΓS( hr HP,ffmhsd ˆmc nmkx adfhmr ˆs svn,knno nqcdq+ sgd ffqrs

svn sdqlr hm sgd Kˆtqdms dwoˆmrhnm ne sgd Y,knno ˆlokhstcd ˆqd bnlokdsdkx chbsˆsdc ax sgd

nmd,knno ˆlokhstcd
h>ΓS(

1q
;
h>Γ.(

1q

�SE
Y!

]
∞Γ0(

(S
)N’0<δS�1( . ’4-04(

Rtarshstshmf dp- ’4-03( hmsn ’4-04(+ vd nasˆhm enq sgd kdˆchmf kdudk Y,knno ˆlokhstcd

h>
ΓS(
J

1q
;
h>Γ.(

1q

�SE
Y!

)
�hπq
δ’n1(δ

(S

)N’0<δS�1( ’4-05(

ˆfqddhmf vhsg sgd kdˆchmf kdudk dhjnmˆk dwoqdrrhnm ’2-1( sn sghr nqcdq hm δ- Enq sgd rtakdˆchmf

kdudk Y,knno ˆlokhstcd+ vd fds

h>
ΓS(
RJ

1q
;
h>Γ.(

1q

�SE
Y!

)
�hπq
δ’n1(δ

(S hn1Y

qπ

]

knf

)
q

n1

(
) 0

) δ

)
� knf1

)
q

n1

(
) hπ knf

)
q

n1

([{

)N’0<δS�1( ’4-06(

;
h>Γ.(

1q

�SE
Y!

)
�hπq
δ

(S hn1

qπ

]

Y knf ’q( ) Y� Y knf
�
n1
(

) δ

)
� Y knf1 ’q( ) hπY knf ’q( ) Y’Y� 0( knf1

�
n1
(

� Y’Y� 1( knf ’q( knf
�
n1
(
� Y1 knf

�
n1
(
� hπY knf

�
n1
( [

{

)N
)

0

δS�1

(
.

Bnloˆqhmf sgd knfm’n1(,cdodmcdms sdqlr ne sghr dwoqdrrhnm vhsg ’4-01( vd ffmc odqedbs

ˆfqddldms-

4-1 Sgd ffprs entp kdUchmf npcdpr hm � Us D)knno npcdp

Rn eˆq vd dwoknhsdc nmkx sgd jmnvkdcfd ne sgd nmd,knno ˆlokhstcd hm duˆktˆshmf ’1-3(+ ats

sgˆmjr sn sgd dwokhbhs qdrtksr ne Z41“ vd bˆm dwsdmc sgd bnloˆqhrnm adsvddm sgd svn dwonmdm,

shˆshnmr ˆs sgd rtakdˆchmf kdudk hm sgd dhjnmˆk khlhs sn sgd ffqrs entq sdqlr hm sgd δ dwoˆmrhnm-

Kds tr rsˆqs ax ˆmˆkxrhmf hm rnld cdsˆhk sgd sgqdd,knno bˆrd- Sgd kdˆchmf sdql ne

>Γ2(<’1q( rbˆkdr ˆr q3 ˆmc+ ˆr chrbtrrdc hm rdbshnm 2+ hs hr dmshqdkx qdoqnctbdc ax sgd dw,

onmdmshˆshnm ne δ.- Sgd rtakdˆchmf bnmsqhatshnm >
Γ2(
RJ<’1q( rbˆkdr+ ˆesdq Entqhdq sqˆmrenql
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sn hloˆbs oˆqˆldsdq roˆbd+ ˆr ’Fq<�(1’P<a(1 knfm�0’a1( ˆmc+ ˆr chrbtrrdc adenqd+ vd enbtr
nm sgd knmf,qˆmfd bnmsqhatshnmr+ h-d- sgd sdqlr vhsg m ≤ 0- Eqnl sgd rbˆkhmf ˆanud hs hr

bkdˆq sgˆs rtbg sdqlr fqnvr snn pthbjkx vhsg sgd dmdqfx ’ˆmc hr snn rhmftkˆq hm sgd bkˆrrhbˆk

khlhs( sn ad ˆarnqadc hm ˆ bnmsqhatshnm δ2 sn sgd snsˆk dhjnmˆk nq hm ˆ bnmsqhatshnm ∆2 sn

sgd oqdeˆbsnq ∆- Sgtr sgdx ltrs ad qdoqnctbdc ax sgd kdˆchmf ˆmc sgd rtakdˆchmf dhjnmˆk

cˆsˆ+ ˆr chbsˆsdc ax ’4-2(- Sgdm+ ax rdoˆqˆshmf sgd qdˆk ˆmc sgd hlˆfhmˆqx oˆqsr+ vd gˆud03

>
Γ.(
J

1q
�2EPd∞

Γ2(
RJ ;

∑
c/�1a d�fan,�

)
�0
1
’1δ.(

1Pd’1∆0(� ’1δ.(Hk’1δ1(

[
’4-07(

ˆmc rhlhkˆqkx enq sgd hlˆfhmˆqx oˆqs

>
Γ.(
J

1q
�2EHk∞Γ2(

RJ ;

∑
c/�1a d�fan,�

)
�0
1
’1δ.(

1Hk’1∆0( ) ’1δ.(Pd’1δ1(

[
. ’4-08(

Sgd kdes,gˆmc rhcd ne sgdrd dptˆshnmr bˆm ad dwsqˆbsdc eqnl sgd etkk sgqdd,knno A ; 7

3,onhms ˆlokhstcd qdbdmskx cdqhudc hm Z41“- Sgd qdkduˆms sdqlr hm sgd Pdffd qdfhld to

sn sgd ffqrs rtakdˆchmf kdudk hm sgd Pdffd khlhs ˆqd rtllˆqhrdc hm ˆoodmchw A- Sgd qhfgs,

gˆmc rhcd hr nasˆhmdc ax trhmf ’1-5( enq δ.+ ’3-7( enq ∆0+ ’3-04( enq Pd’δ1(+ ˆmc ’3-08( enq

Hk’δ1(- Sgd qdkˆshnm ’4-08( hr dˆrhdq sn bgdbj rhmbd Pd’δ1( hr rhlokdq sgˆm Hk’δ1(- Sgd

kdes,gˆmc rhcd hr fhudm ax sgd ffud hlˆfhmˆqx sdqlr ne sgd rtakdˆchmf ’h-d- oqnonqshnmˆk sn

q1( bnmsqhatshnm hm ’A-1(- Vd bgdbjdc sgˆs sgd dhjnmˆk dwonmdmshˆshnm nm sgd qhfgs,gˆmc

rhcd ne ’4-08( qdoqnctbdr dwˆbskx sgdrd sdqlr-

Vd odqenqldc ˆ rhlhkˆq bgdbj enq ’4-07(- Mnv sgd kdes,gˆmc rhcd hmunkudr dhfgsddm sdqlr

vghbg ˆqd sgd qdˆk bnmsqhatshnmr sn sgd q1 oˆqs ne ’A-1(- Sgd rsqtbstqd ne sgd ˆmrvdq hr lnqd

bnlokhbˆsdc ˆmc hmbktcdr bnmsqhatshnmr dmgˆmbdc ax ˆ eˆbsnq ne knf’q(- Ax bnloˆqhmf sghr

qdrtks vhsg sgd oqdchbshnm nm sgd qhfgs,gˆmc rhcd bnlhmf eqnl sgd dhjnmˆk dwonmdmshˆshnm

vd ffmc ˆfqddldms enq ˆkk sdqlr ats nmd- Hm oˆqshbtkˆq ˆkk chudqfdms sdqlr ˆr δ ! / ˆmc

ˆkk sdqlr oqnonqshnmˆk sn knfm’n1( vhsg m ≤ 1 lˆsbg- Gnvdudq ax fnhmf ˆkk sgd vˆx cnvm

sn sgd knvdrs nqcdq bnmsqhatshnm ’h-d ne N’F3q2<a1( vhsg mn knf q dmgˆmbdldms( vd ffmc ˆ

lhrlˆsbg+ vghbg+ hm lnldmstl roˆbd+ qdˆcr9

’kgr� qgr(=p+ Γ4+07( ;
05

2

F3q2

�1
�
2ζ2 � π1

(
knf’n1( . ’4-1/(

Eqnl ’4-1/( vd rdd sgˆs sgd lhrlˆsbg hr rdmrhshud sn sgd svn,knno bnmsqhatshnm oqnonqshnmˆk

sn δ knf n1 ˆmc sn sgd sgqdd,knno bnmsqhatshnm oqnonqshnmˆk sn knf n1- Rtoonrd nmd vdqd sn

lnchex sgdrd sdqlr hm sgd ˆlokhstcd

—∞Γ1( ; ∞Γ1( ) hπδb1qn
1 knf n1 ) . . . . —∞Γ2( ; ∞Γ2( ) π1b2q

1n1 knf n1 ) . . . . ’4-10(

03Td b]m vqhsd sgd sgqdd,knno bnmrhrsdmbx bnmchshnm chbs]sdc ax ]rrtlhmf sgd dhinm]k dwonmdmsh],

shnm ’1-04( hm sgd lnldmstl ro]bd k]mft]fd ]r enkknvr9

,
�+(
H

1q
�2
E∼�2( :

0

1

�
b/�1Rd�b!iε�

∫
’1α+(

1’1�0(
[
) e

�
b/�1i

’1ε�(/�1

’3εD�q(1

’m � i(1i1
�1
E∼�1(’q. i1( π
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vgdqd sgd ∞”r nm sgd qhfgs,gˆmc rhcd ˆqd sgnrd fhudm hm ’A-0( ˆmc ’A-1( ˆmc sgd cnsr

rsˆmc enq etqsgdq ˆmˆkxshb bnmsqhatshnmr nq ghfgdq nqcdq sdqlr hm δ- Sghr vntkc bgˆmfd sgd

qdlˆhmcdq etmbshnmr eqnl sgd nmdr fhudm hm ’A-2( ˆmc ’A-3( sn

—D Γ1( ; D Γ1( ) hπδb1qn
1 knf n1 . —D Γ2( ; D Γ2( ) π1’b2 � b1(q

1n1 knf n1 . ’4-11(

ˆmc sgd dhjnmˆk hm ’4-4( sn

—δ1 ; δ1 �
3hF2q1δ�2’0� δ(

�’0� 1δ(’πa1(0�2δ
)N’δ1( . ’4-12(

Sgd shkcd”c ptˆmshshdr mnv rˆshrex sgd bnmrhrsdmbx bgdbj ’4-07(+ oqnuhcdc sgˆs sgd oˆqˆld,

sdqr ˆoodˆqhmf hm ’4-10( rˆshrex sgd bnmrsqˆhms

b2 ; b1 �
3

2

�
2ζ2 � π1

(
. ’4-13(

Sghr lnchffbˆshnm+ gnvdudq+ stqmr nts sn ad hmrtflbhdms sn btqd ˆ lhrlˆsbg ˆs ghfgdq,knno

nqcdq+ ˆr vd rgˆkk mnv ˆqftd-

Vd bˆm enkknv sgd knfhb ne ’4-0( ˆmc trd sgd ffqrs entq sdqlr hm sgd δ,dwoˆmrhnm ne sgd

Y,knno qdrtks enq ’4-2( ˆr ˆ bgdbj ne qdlˆhmcdq etmbshnmr oqnonrdc hm ’4-11(- Sgd Y,knno

dhjnmˆk oqdchbshnm ’4-2( enq sgd rtakdˆchmf ˆlokhstcd rshkk cndr mns ˆfqdd vhsg sgd ’HP,

chudqfdms( oqdchbshnm ne sgd lnldmstl,roˆbd dwonmdmshˆshnm ’1-3(+ dudm vgdm trhmf sgd

lnchffdc qdlˆhmcdq etmbshnmr ’4-11(- Etqsgdqlnqd+ sghr lhrlˆsbg hr hmcdodmcdms ne sgd

bgnhbd enq sgd qdrhctˆk oˆqˆldsdq b1+ vghbg hr sgtr tmffwdc ax sgdrd bgdbjr- Sgd lhrlˆsbg

ffqrs ˆoodˆqr ˆs nqcdq 0<δS�2 ’enq Y / 2(+ ˆmc gˆr sgd enkknvhmf oˆssdqm9

’kgr� qgr(=p+ Γ4+2( ≥
hπqn1 knf n1

δS�2’Y� 3(!
. ’4-14(

vgdqd sgd oqnonqshnmˆkhsx bnmrsˆms hr hmcdodmcdms ne Y ˆmc ˆkk sgd ptˆmshshdr ˆqd bˆkbtkˆsdc

trhmf ’4-10(z’4-13(- =lˆyhmfkx+ sgd lhrlˆsbg ’4-14( bntkc ad ˆunhcdc enq ˆkk Y ax sgd

enkknvhmf etqsgdq qdcdffmhshnm ne sgd sgqdd,knno qdlˆhmcdq etmbshnm

]D Γ2( ; —D Γ2( ) 1π1q1n1
ζ2
δ
. ’4-15(

Rtbg ˆ qdcdffmhshnm+ gnvdudq+ hr mns ˆkknvdc he ˆkk hmeqˆqdc chudqfdmbdr ˆqd bˆostqdc ax sgd

dwonmdmshˆshnm ne sgd nmd,knno qdrtks ˆr ˆrrtldc hm ’1-3(-

Hs hr chflbtks sn ˆrrdrr sgd ldˆmhmf ne sgd edv lhrlˆsbgdr vd entmc vgdm vdhfgdc

ˆfˆhmrs sgd kˆqfd mtladq ne rtbbdrretk bgdbjr- Nmd onrrhahkhsx hr sgˆs eˆbsnqhyˆshnm bˆm

rkhfgskx aqdˆj hm sgd mnm,bnmrdquˆshud bnmsqhatshnmr sn sgd ˆlokhstcd rhmbd+ ax sgdlrdkudr+

sgdx cn mns bˆqqx ˆ ogxrhbˆk ldˆmhmf- He rn+ nmd rgntkc bgdbj vgdsgdq rnld hmbnmrhrsdmbx

hr rshkk oqdrdms ˆesdq bnlotshmf ˆ lnqd ogxrhbˆk ptˆmshsx rtbg ˆr ˆm hmeqˆqdc,ffmhsd hmbktrhud

bqnrr rdbshnm- =mnsgdq+ odqgˆor lnqd hmsdqdrshmf onrrhahkhsx+ hr sgˆs sgd svn qdrtksr gˆud

chΘdqdms qdfhldr ne uˆkhchsx cdodmchmf nm vgdsgdq sgd HP btsnΘ hr sgd knvdrs dmdqfx rbˆkd

hm sgd oqnakdl nq mns- Vd vhkk ˆcc etqsgdq bnlldmsr nm sghr onhms hm sgd ffmˆk rdbshnm-

z 1/ z



H
E
7
J
)
2
�
1
)
1
)
(
0
3
2

5 Sgd ε 8 3 dhinmUk trhmf U lnldmstl btsn�

Rn eˆq vd gˆud qdftkˆqhydc hmeqˆqdc chudqfdmbdr ax trhmf chldmrhnmˆk qdftkˆqhyˆshnm ˆmc

gˆud bgdbjdc dwonmdmshˆshnm hm hloˆbs oˆqˆldsdq roˆbd ˆs sgd kdˆchmf ˆmc ffqrs rtakdˆchmf

kdudk hm s<q ˆmc ˆs chΘdqdms nqcdqr hm sgd rlˆkk,δ dwoˆmrhnm- Vd gˆud sgdm nasˆhmdc sgd

C ; 3 qdrtksr ax sˆjhmf+ ˆs sgd dmc+ sgd δ ! / khlhs-

Hm sghr rdbshnm+ vd sqx sn lˆjd ˆ lnqd chqdbs bnmmdbshnm vhsg sgd ˆooqnˆbg ne Z06“ ax

cdqhuhmf ˆfˆhm δ1 vghkd rsˆxhmf ˆkk sgd shld hm C ; 3 rtookdldmsdc vhsg ˆ knv,lnldmstl

btsnΘ- Vd vhkk rgnv sgˆs sgd C ; 3 qdrtks enq sgd qdˆk oˆqs ne δ1 ˆfqddr vhsg sgd nmd

nasˆhmdc hm sgd oqduhntr rdbshnm vghkd sghr cndr mns ˆoodˆq sn ad sgd bˆrd enq hsr hlˆfhmˆqx

oˆqs- Vd vhkk fhud ˆm hmsdqoqdsˆshnm enq sgdrd svn bnmsqˆrshmf qdrtksr-

Vd vhkk rsˆqs ˆfˆhm eqnl sgd dwˆbs dwoqdrrhnm ’3-0( ˆmc ffqrs odqenql ˆ rlˆkk,δ dwoˆmrhnm

enq ˆ fdmdqhb jhmdlˆshbr- = rsqˆhfgsenqvˆqc bˆkbtkˆshnm kdˆcr sn9

∞Γ0( ;
0

δ

)
q knf

�q
µ1

) s knf
�s
µ1

) t knf
�t
µ1

[

)

)
t knf

�q
µ1

knf
�s
µ1

) s knf
�q
µ1

knf
�t
µ1

) q knf
�t
µ1

knf
�s
µ1

[
. ’5-0(

vghbg ˆfqddr vhsg sgd jmnvm qdrtks ’rdd+ d-f- Z58“(- =r hm sgd oqduhntr rdbshnmr vd rodbhex

sgd Phdlˆmm rgdds ˆknmf sgd onrhshud qdˆk q,ˆwhr ax sˆjhmf knf’�q( ; knf q� hπ- Trhmf ˆkrn
q) s) t ; / sn dkhlhmˆsd t vd fds9

∞Γ0(;�hπq
)
0

δ
�knf �s

µ1

(
�hπs knf q)s

�s
�q knf q

q)s

)
0

δ
�knf �s

µ1

(
)s knf

�s
q)s

)
0

δ
�knf q

µ1

(
.

’5-1(

To sn mnv sghr dwoqdrrhnm hr dwˆbs- Vd mnv dwoˆmc hs enq q $ OsO jddohmf nmkx sdqlr to
sn N’s( ’ˆmc mdfkdbshmf sgnrd ne N’s1<q(( sn fds

∞Γ0( ; �hπq
)
0

δ
� knf

�s
µ1

(
� hπs knf q

�s
) s

)
0

δ
� knf

�s
µ1

(
) s knf

�s
q

)
0

δ
� knf

q

µ1

(
. ’5-2(

=r ˆ cntakd bgdbj+ vd bˆm dwsqˆbs sgd sdqlr ne nqcdq 0
δ ˆmc ne nqcdq δ. ne dp- ’3-1( ˆmc

rgnv sgˆs dp- ’5-2( hr dwˆbskx qdoqnctbdc-

Vd mnv fds qhc ne δ ax hmsqnctbhmf ˆm hmeqˆqdc lnldmstl btsnΘ λ sgqntfg sgd qdkˆshnm9

0

δ
• knf

λ1

µ1
* 0

δ
� knf

�s
µ1

; � knf �s
λ1

:
0

δ
� knf

q

µ1
; � knf q

λ1
. ’5-3(

Vd sgdm ˆqqhud ˆs

∞Γ0( ≥ hπ’q) s( knf
�s
λ1
� s knf

�s
λ1

]
knf

q

λ1
� 0

(
� hπs knf

q

λ1
) s knf1

q

λ1
’5-4(

ˆmc mnsd sgˆs ˆkk cdodmcdmbd nm µ gˆr ˆkrn chrˆoodˆqdc ˆr ˆ bnmrdptdmbd ne TU ffmhsdmdrr-

Sghr fhudr+ enq sgd nmd,knno ˆlokhstcd+

h>Γ0(

1q
;
h>

Γ.(
J

1q

F

π�
∞Γ0(≥�3πF

1q1

n1
knf

n1

λ1
�3πF1q knf

q

n1
)3hF1q knf

n1

λ1

]
knf

q

λ1
�0

(
. ’5-5(

vgdqd vd gˆud trdc ’1-4( enq sgd sqdd ˆlokhstcd >
Γ.(
J -
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Trhmf enqltkˆd eqnl ˆoodmchw = sgd ’C ; 3( Entqhdq sqˆmrenql ne sgd ffqrs sdql hr

fhudm ax

∑
c1n

’1π�(1
dfna,�

)
�3πF

1q1

n1
knf

n1

λ1

(
; �0

1

)
Fq

�

(1

knf1
)
a1λ1

�1

(
;
0

1
’1hδ.(

1 . ’5-6(

vgdqd+ hm sghr rdbshnm+ 1hδ. hr sgd δ ! / khlhs ne sgd Entqhdq sqˆmrenql ne sgd sqdd ˆlokhstcd

h>
Γ.(
J <’1q( fhudm hm dp- ’1-4( vhsg sgd ˆanud hcdmshffbˆshnm δ�0 ; knf’λ1<µ1(- Sgd Entqhdq

sqˆmrenql ne sgd rdbnmc sdql hm ’5-5( fhudr

∑
c1n

’1π�(1
dfna,�

)
�3πF1q knf

n1

q

(
; Hk’1∆0( ;

3F1q

a1
. ’5-7(

Ehmˆkkx+ sgd Entqhdq sqˆmrenql ne sgd sghqc sdql hr dptˆk sn

∑
c1n

’1π�(1
dfna,�

)
3hF1q knf

n1

λ1

(]
knf

q

λ1
� 0

(
; 1hPd∆0 ; �

3hF1q

πa1

]
knf

q

λ1
� 0

(
. ’5-8(

Hm bnmbktrhnm+ vd gˆud bgdbjdc ’sn sghr nqcdq( sgd dwonmdmshˆshnm ne sgd kdˆchmf dhjnmˆk

ˆmc vd gˆud cdsdqlhmdc sgd qdˆk ˆmc hlˆfhmˆqx oˆqs ne ∆0 sgˆs vd qdvqhsd gdqd9

Pd’1∆0( ; �
3F1q

πa1

]
knf

q

λ1
� 0

(
: Hk’1∆0( ;

3F1q

a1
. ’5-0/(

Bnloˆqhmf sgd ˆanud qdrtksr vhsg sgd δ ! / khlhs ne sgnrd nasˆhmdc hm ’3-7ˆ( ˆmc ’3-7a( vd

mnsd sgˆs sgdqd hr ˆfqddldms hm sgd kˆssdq bˆrd ’Hk’1∆0(( ats mns hm sgd enqldq ’Pd’1∆0((-

Sgd lhrlˆsbg knnjr pthsd rtarsˆmshˆk rhmbd ’3-7ˆ( oqnctbdr+ ˆr δ ! /+ ˆ knf a1 sdql vghbg

hr bkdˆqkx ˆardms hm ’5-0/(- Vd vhkk ˆqftd sgˆs sgd nqhfhm ne sgdrd svn bnmsqˆrshmf qdrtksr hr

qdkˆsdc sn sgd eˆbs sgˆs Hk’1∆0( hr hmeqˆqdc ffmhsd vghkd Pd’1∆0( hr hmeqˆqdc chudqfdms-

=r ˆ ffqrs ftdrr nmd lhfgs ˆqftd sgˆs vd gˆud sˆjdm snn pthbjkx sgd δ ! / khlhs hm

bnlotshmf sgd rtakdˆchmf nmd,knno ˆlokhstcd- Sghr gnvdudq hr mns sgd bˆrd9 ˆ chqdbs

dwoˆmrhnm ne sgd nmd,knno ˆlokhstcd ’3-1( rgnvr sgˆs mn knf1 n1 sdql hr fdmdqˆsdc hm sgd

δ ! / khlhs- =r ˆ bnmrdptdmbd+ ˆ svn,chldmrhnmˆk Entqhdq sqˆmrenql bˆmmns oqnctbd ˆ

knf a1 bnmsqhatshnm- Sgdqdenqd sgd qdˆrnm enq sgd chrbqdoˆmbx ltrs ad entmc hm sgd nqcdq

hm vghbg nmd odqenqlr sgd Entqhdq sqˆmrenql hsrdke- =mc hmcddc+ he nmd odqenqlr ffqrs sgd

Entqhdq sqˆmrenql hm 1� 1δ chldmrhnmr ˆmc sgdm sˆjdr sgd khlhs+ sgd knf a1 sdql cndr bnld

nts ˆr hm ’3-7ˆ(- Sgd qdkduˆms lˆsgr hr odqedbskx dwdlokhffdc ax sgd etmbshnm9

n�1δ

δ1
�
δ knf’n1<q( ) 1

(
’5-00(

vgnrd δ ! / khlhs gˆr knf n1 ats mn knf1 n1 sdqlr+ ˆmc vgnrd Entqhdq sqˆmrenql ˆs ffmhsd δ

cdudknor ˆ knf a1 bnmsqhatshnm hm sgˆs rˆld khlhs-

Ntq bnmbktrhnm hr sgˆs enq hmeqˆqdc,chudqfdms sdqlr nmd gˆr sn vnqj ˆkk sgd shld vhsghm

ˆ bnmrhrsdms qdftkˆqhyˆshnm rbgdld- Nmd rtbg rbgdld hr trtˆkkx ˆrrtldc sn ad chldmrhnmˆk

qdftkˆqhyˆshnm – vghbg vd gˆud ˆkrn ˆcnosdc – vghkd hmsqnctbhmf ˆ rsqˆhfgs lnldmstl

btsnΘ hr mns nauhntrkx ˆ bnmrhrsdms rbgdld ’nmd bntkc sqx hmrsdˆc sn vnqj hm ˆ ffmhsd anw

ˆmc sgdm sˆjd sgd khlhs ˆr cnmd hm kˆsshbd fˆtfd sgdnqhdr(- Hm ˆmx bˆrd nmd rgntkc bnloˆqd
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ogxrhbˆk hmeqˆqdc,ffmhsd ptˆmshshdr hm ansg rbgdldr- Enq sgdrd qdˆrnmr hm sgd qdrs ne sghr

rdbshnm vd rgˆkk khlhs ntqrdkudr sn sgd bˆkbtkˆshnm ne Pd’δ1( enq vghbg nmkx sgd jmnvkdcfd

ne sgd hmeqˆqdc,rˆed Hk’∆0( hr mddcdc-

Rsˆqshmf eqnl ’1-3( ˆmc jddohmf nmkx sdqlr to sn nqcdq δ. hm ∞Γ0( ˆmc sgd kdˆchmf sdqlr

hm D ΓS( vd gˆud ˆs nqcdq F2

h>Γ1(

1q
;
h>

Γ.(
J

1q

F1

π1�1

)
0

1
’∞Γ0((1 ) D Γ1(

(
. ’5-01(

vghbg rgntkc ad bnloˆqdc vhsg sgd bnqqdronmchmf dwoˆmrhnm ne sgd dhjnmˆk dwonmdmshˆshnm

’0 ) 1h∆0(d
1fγ+)1fγ1 ≥ 0

2!
’1hδ.(

2 � ’1δ.(’1∆0( ) 1hδ1 ) . . . ’5-02(

Enq sgd qdˆrnmr dwokˆhmdc ˆanud vd vhkk bnloˆqd nmkx sgd hlˆfhmˆqx oˆqs ne sgdrd svn

dptˆshnmr- Rsˆqshmf eqnl sgd ffqrs sdql hm dp- ’5-01(+ vd gˆud

h>
Γ.(
J

1q

F1

1π1�1
’∞Γ0((1 ≥�1πhF

2q2

�n1
knf1

n1

λ1
)
3F2q1

�

)
hπ knf1

n1

λ1
� hπ knf

n1

λ1
knf

q

λ1

[
. ’5-03(

vgdqd vd enbtrdc nm sgd kdˆchmf ˆmc sgd ffqrs rtakdˆchmf bnmsqhatshnmr hm sgd Pdffd khlhs-

Vd bˆm dwsqˆbs sgd dwoqdrrhnm enq sgd rdbnmc sdql hm dp- ’5-01( eqnl Z41“- Ax enbtrhmf

nm sgd hlˆfhmˆqx sdqlr sgˆs ˆqd sgd qdkduˆms nmdr ˆs ghfg dmdqfx nmd fdsr04

h>
Γ.(
J

1q

F1

π1�1
D Γ1( ≥ �1πhF

2q1

�

)
knf

n1

λ1
� knf

q

λ1

(1

� 3πhF2q1

�
knf n1 . ’5-04(

Sgd kdˆchmf sdql hm q bnldr eqnl sgd ffqrs sdql hm ’5-03( vgnrd Entqhdq sqˆmrenql hr

∑
c1n

’1π�(1
dfna,�

)
�1hπF

2q2

�n1
knf1

n1

λ1

(
;

h

2!

)
Fq

�
knf

)
a1λ1

�1

((2

;
0

2!
’1hδ.(

2 ’5-05(

hm ˆfqddldms vhsg sgd ffqrs sdql ne dp- ’5-02(- Mnsd sgˆs hm sgd rtakdˆchmf sdqlr sgd

bnmsqhatshnmr oqnonqshnmˆk sn knf n1 knf q bˆmbdk- Sgd Entqhdq sqˆmrenql ne sgd qdrs fhudr

∑
c1n

’1π�(1
dfna,�

)
1πhF2q1

�
knf1

n1

λ1
� 3πhF2q1

�
knf

n1

λ1

(
;
3hF2q1

�a1
knf

)
a1λ1

�1

(
)
3hF2q1

�a1
.

’5-06(

Trhmf mnv9

’1hδ.(’�Hk1∆0( ;
3hF2q1

�a1
knf

)
a1λ1

�1

(
. ’5-07(

ˆr vdkk ˆr sgd hlˆfhmˆqx oˆqs ne ’5-02(+ vd hlldchˆsdkx ffmc9

Pd’1δ1( ;
3F2q1

�a1
. ’5-08(

04Sgd sdqlr qdkdu]ms ]s ghfg dmdqfx b]m ad dwsq]bsdc eqnl dp- ’5-0( ne qde- W41[+ vgdqd ]kk sgd e]bsnqr ne

knf’u( rgntkc ad qdok]bdc ax knf’u( � eε- Sgdm nmd b]m bgdbi sg]s dp- ’5-0( ne qde- W41[ ]fqddr vhsg sgd

qdrtks ne W44[- Td vntkc khid sn sg]mi I-K- Fdmm enq ] bk]qhexhmf chrbtrrhnm nm sghr onhms-
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Gˆoohkx+ sgd uˆktd ne Pd’1δ1( bnhmbhcdr vhsg sgd nmd nasˆhmdc hm ’3-14( ˆmc vhsg dp- ’4-15(

ne qde- Z06“- ’=r dwodbsdc+ ˆ rhlhkˆq ˆfqddldms cndr mns gnkc enq sgd sdql ne nqcdq δ. hm

Hk’1δ1( vgnrd dwokhbhs bˆkbtkˆshnm vd nlhs-(

Vd ffmˆkkx mnsd sgˆs+ he vd dwoˆmc to sn nqcdq δ. sgd ptˆmshsx

’1hδ.(’�Hk’1∆0(( ; �
3hF2q1’πa1(2δ�2’0� δ(’0 ) δ(

δ�a1
’5-1/(

mddcdc hm sgd bˆkbtkˆshnm ne Pd’1δ1(+ vd fds

� 3hF2q1

�a1

)
0

δ
) 2 knf’πa1(� 2ψ’0( ) 0

(
’5-10(

vgnrd sdql vhsg knf a1 chΘdqr ax ˆ eˆbsnq 2 eqnl sgd nmd ne ’5-07(+ vghkd+ ˆr ldmshnmdc+

sgd qdrtksr enq Pd’1δ1( ˆfqdd- Sghr hr ctd sn sgd enkknvhmf qdˆrnm9 sgd hmsdqedqdmbd sdqlr

δ− 0<δ sgˆs vd mdfkdbsdc hm bˆkbtkˆshmf ’5-07( hm C ; 3 ˆqd hcdmshbˆk sn sgd bnqqdronmchmf

hmsdqedqdmbd sdqlr mdfkdbsdc hm ’5-03(- Sghr gˆoodmr adbˆtrd sgd 0<δ bnmsqhatshnm hr ˆ

bnmrsˆms hm ansg bˆrdr ˆmc rn sgd Entqhdq sqˆmrenql ˆbsr mnm,sqhuhˆkkx nmkx nm sgd N’δ(
sdql lˆoohmf dwˆbskx sgd N’δ( bnmsqhatshnm ne ∞Γ0( hmsn sgˆs ne ∆0- Nmbd lnqd sgd rˆld

bˆmbdkkˆshnm cndr mns nbbtq enq Hk’1δ1(-

6 RtllUpx Umc ntsknni

Entq,onhms ˆlokhstcdr hm A ; 7 rtodqfqˆuhsx ˆqd jmnvm vhsg ˆ fqdˆs cdfqdd ne oqdbhrhnm-

Hm sghr vnqj vd rds to ˆ rxrsdlˆshb ˆooqnˆbg enq sgd ˆmˆkxrhr ne sgdrd knno ˆlokhstcdr

hm sgd Pdffd qdfhld vgdqd sgd lnldmstl sqˆmredqqdc hr ltbg rlˆkkdq sgˆm sgd bdmsqd

ne lˆrr dmdqfx- = ffqrs qdrtks hr sgˆs+ dudm hm sghr ghfgkx rtodqrxlldsqhb rdsto+ rnld ne

sgd bnmsqhatshnmr sgˆs fqnv onkxmnlhˆkkx vhsg sgd dmdqfx ˆqd mns ˆbbntmsdc enq ax sgd

dwonmdmshˆshnm ne sgd kdˆchmf dhjnmˆk ’1-5( ˆknmd- Hmrsdˆc sgdx fhud qhrd sn ˆ mdv bkˆrrhbˆk

bnmsqhatshnm ’1hδ1 hm ’4-4(( sgˆs lnchffdr sgd kdˆchmf dhjnmˆk ˆs 2OL nqcdq+ h-d- ’P<a(1 hm

C ! 3 ˆmc hm sgd Pdffd qdfhld P ∼ a+ vgdqd a hr sgd hloˆbs oˆqˆldsdq ˆmc P hr ˆ rbˆkd

qdkˆsdc sn sgd dmdqfx ne sgd oqnbdrr ’1-00(- Bnqqdbshnmr ˆs 1OL nqcdq ˆqd ˆardms hm lˆrrkdrr

sgdnqhdr+ rdd sgd bnlldms ˆesdq ’1-03(+ ats hs hr hmsdqdrshmf sn mnshbd sgˆs hm ˆ lˆwhlˆkkx

rtodqrxlldsqhb rdsto+ sgdx ˆqd ˆardms ˆkrn vgdm sgd dwsdqmˆk rsˆsdr ˆqd lˆrrhud Z42“-

Ntq qdrtksr rgnv sgˆs sghr bˆmbdkkˆshnm+ lnshuˆsdc ax rtodqrxlldsqx+ cndr mns rtquhud

ˆs ghfgdq nqcdqr vgdm ansg oˆqshbkdr ˆqd cxmˆlhbˆk- Etqsgdq bnqqdbshnmr ˆs 4OL nqcdq+

h-d- ’P<a(3+ ˆqd dwodbsdc ˆmc rgntkc ad dwsqˆbsdc eqnl sgd rta,rtakdˆchmf sdqlr hm sgd

entq,knno ˆlokhstcd-

Mnshbd sgˆs sgdrd onvdq,khjd bnmsqhatshnmr ˆqd chΘdqdms eqnl sgd lnrs knfˆqhsglhbˆkkx

dmgˆmbdc sdqlr chrbtrrdc hm Z6/+ 60“- Hm sgdnqhdr vhsg nmkx rohm 0 oˆqshbkdr+ sgd cnlhmˆms

sdqlr hm sgd Pdffd khlhs ˆqd oqnonqshnmˆk sn ’knf1’s<q((S ˆs Y knnor- Ax bnmsqˆrs+ hm fqˆuhsx

sgdnqhdr sgdrd sdqlr sˆjd sgd enql ’s knf1’s<q((S+ ˆmc sgtr adbnld hmbqdˆrhmfkx onvdq,

rtooqdrrdc hm s ˆr sgd knno nqcdq hmbqdˆrdr- Mdudqsgdkdrr+ ˆm ˆkfnqhsgl dwhrsr enq cdqhuhmf

sgdl ˆs ˆqahsqˆqx nqcdq Z6/+ 60“+ ˆmc sgdx rgntkc ad qdrtlldc hm nqcdq sn cdrbqhad sgd

rbˆssdqhmf oqnbdrr enq uˆktdr ne sgd hloˆbs oˆqˆldsdq a sgˆs ˆqd bknrdq sn P ’dudm adenqd

qdˆbghmf Okˆmbjhˆm rbˆkdr(-
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Sgd lˆhm oqnodqsx ne sgd bkˆrrhbˆk dhjnmˆk hr sgˆs hs rgntkc dwonmdmshˆsd+ rdd hm ’1-04(9

hm sghr vˆx sgd etkk ˆlokhstcd gˆr sgd dwodbsdc bkˆrrhbˆk khlhs � ! /+ vgdqd sgd nmkx

rhmftkˆq sdql hr ˆ VJA,khjd dwonmdmshˆk+ rdd Z5/“ enq ˆ bknrdkx qdkˆsdc chrbtrrhnm- Bnmsqˆqx

sn vgˆs gˆoodmr enq sgd kdˆchmf dhjnmˆk ˆmc enq sgd 1OL bnqqdbshnm vgdm sghr hr oqdrdms+

sgd 2OL qdrtks ’1δ1( bnmsˆhmr ansg ˆ qdˆk ˆmc ˆm hlˆfhmˆqx oˆqs- Sgd qdˆk oˆqs hr chqdbskx

qdkˆsdc sn ogxrhbˆk nardquˆakdr rtbg ˆr sgd cdfidbshnm ˆmfkd ˆmc sgd Rgˆohqn shld cdkˆx ˆmc

rn nmd vntkc dwodbs hs sn ad eqdd ne HP chudqfdmbdr- Sghr hr sgd bˆrd hm ntq qdrtks rhmbd

sgd hmeqˆqdc chudqfdms sdql hm sgd qdˆk oˆqs ne sgd svn,knno ˆlokhstcd hr bˆmbdkkdc hm sgd

rtasqˆbshnm ’3-02( xhdkchmf ˆm HP ffmhsd qdrtks enq Pd’1δ1(- Sgd hlˆfhmˆqx oˆqs ne sgd dhjnmˆk

hr HP chudqfdms ˆmc hs vntkc ad udqx hmsdqdrshmf sn rstcx ˆ ogxrhbˆk nardquˆakd+ rtbg ˆr ˆm

hmbktrhud bqnrr rdbshnm+ vghbg hr rdmrhshud sn Hk’1δ1(+ rn ˆr sn bgdbj gnv sgd bˆmbdkkˆshnm

ne sgd HP chudqfdmbdr vnqjr ˆs ghfgdq nqcdq+ fdmdqˆkhrhmf enq hmrsˆmbd sgd chrbtrrhnm ˆesdq

dp- ’3-8( ˆs svn knnor-

Sgdqd hr ˆmnsgdq hmsdqdrshmf ˆrodbs qdkˆsdc sn HP chudqfdmbdr sgˆs vd ˆmˆkxrdc hm rnld

cdsˆhk9 sgd qdkˆshnm adsvddm sgd HP dwonmdmsˆshnm hm lnldmstl roˆbd ’1-3( ˆmc sgd dhjnmˆk

dwonmdmshˆshnm hm hloˆbs oˆqˆldsdq roˆbd ’1-04(- =s kdˆchmf kdudk hm sgd Pdffd qdfhld sgd

svn dwoqdrrhnmr lˆsbg hm ˆ mnm,sqhuhˆk vˆx hm sgd bnllnm qdfhld ne uˆkhchsx enq ˆmx uˆktd

ne sgd chldmrhnmˆk qdftkˆqhrˆshnm oˆqˆldsdq δ ˆr ˆkqdˆcx chrbtrrdc Z40“- Sgd kdˆchmf dhjnmˆk

hr tmhudqrˆk+ h-d- hs cndr mns cdodmc nm sgd oqdrdmbd ne rtodqrxlldsqx ˆmc hr sgd rˆld

enq ˆkk fqˆuhsx sgdnqhdr sgˆs ˆs kˆqfd chrsˆmbdr qdctbd sn BFP- Sgdm sgd qdkˆshnm adsvddm

sgd svn dwonmdmshˆshnmr oqnuhcdr ˆm dˆrx rds ne oqdchbshnmr enq sgd sdqlr ne sgd Y,knno

fqˆuhsˆshnmˆk ˆlokhstcdr sgˆs rbˆkd ˆr qS)0 enq rlˆkk s- Hm sghr oˆodq vd dwsdmcdc sghr knfhb

sn sgd rtakdˆchmf sdqlr hm sgd Pdffd qdfhld- =s sghr nqcdq sgd ˆlokhstcdr cdodmc nm sgd

cdsˆhkr ne sgd sgdnqx ˆmc vd enbtrdc nm sgd bˆrd ne A ; 7 rtodqfqˆuhsx-05 Ax trhmf sgd

dwokhbhs qdrtksr ne Z41“ vd bnloˆqdc sgd svn dwonmdmshˆshnmr ˆs ˆkk knnor enq sgd ffqrs entq

sdqlr hm sgd δ ! / dwoˆmrhnm- =r chrbtrrdc hm rdbshnm 4+ sgdqd hr ˆm hloqdrrhud ˆfqddldms

adsvddm sgd dhjnmˆk oqdchbshnm ’1-04( ˆmc sgd dwokhbhs qdrtksr ne Z41“ sgˆs rˆshrex odqedbskx

sgd HP dwonmdmsˆshnm hm lnldmstl roˆbd ’1-3(- Gnvdudq sgdqd hr ˆ lhrlˆsbg enq nmd sdql

ˆoodˆqhmf ˆs sgd knvdrs onvdq ne 0<δ ˆmc sgd knvdrs onvdq ne knf’n1( ˆbbdrrhakd vhsg sgd

btqqdms cˆsˆ- =s sgqdd,knno nqcdq sgd lhrlˆsbg ˆoodˆqr hm sgd HP ffmhsd oˆqs+ rdd ’4-1/(9

sgdm ˆ bnqqdbshnm hm sgd N’δ( oˆqs ne sgd 2OL dhjnmˆk nq sgd ffmhsd oˆqs ne sgd sgqdd,

knno ˆlokhstcd bˆm qdrsnqd sgd ˆfqddldms ˆs sgqdd knnor adsvddm sgd svn dwonmdmshˆshnmr-

Gnvdudq sgd sdmrhnm qdrtqeˆbdr ˆs entq knnor ˆmc ghfgdq hm sgd sdqlr N’δ3�S(+ rdd ’4-14(-
Vgˆs hr lnrs otyykhmf hr sgˆs rtbg ˆ lhrlˆsbg hmchbˆsdr ˆ aqdˆjcnvm ne dhsgdq sgd dhjnmˆk

nq sgd HP dwonmdmsˆshnm- Hs lˆx ad sgˆs nmd gˆr sn qdrsqhbs sgd bnloˆqhrnm ne sgd svn qdrtksr

nmkx sn ogxrhbˆk.HP ffmhsd nardquˆakdr- Tmcdqrsˆmchmf sghr onhms adssdq hr ne bntqrd ne fqdˆs

hmsdqdrs ˆmc vntkc oqnaˆakx qdpthqd sn rodbhex adssdq sgd qdfhld ne uˆkhchsx ne ansg enqltkˆr-

Sgd rsˆmcˆqc ˆooqnˆbg sn ˆlokhstcd bˆkbtkˆshnmr hr sn ffw sgd jhmdlˆshbr+ hmbktchmf sgd

Lˆmcdkrsˆl uˆqhˆakdr+ ˆmc sˆjd sgd rlˆkk δ dwoˆmrhnm sn enbtr ˆqntmc C ; 3- Sghr hlokhdr

sgˆs sgd HP qdftkˆsnq hr sgd rlˆkkdrs rbˆkd hm sgd oqnakdl- Hm sgd dhjnmˆk ˆooqnˆbg vd jdos

δ ffwdc ’dudm vgdm rlˆkk( ˆmc sgdm bnmrhcdqdc ˆkk uˆktdr ne sgd dwbgˆmfdc lnldmstl OnO9

05Fnvdudq hs hr hmsdqdrshmf sn mnshbd sg]s Jd’α1( rddlr sn ad tmhudqr]k+ rdd sgd bnlldms ]esdq ’3-14(-
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ˆbstˆkkx sgd lnrs hlonqsˆms bnmsqhatshnmr sn sgd kˆqfd chrsˆmbd ogxrhbr ’a $ P( qdkduˆms

sn sgd Pdffd qdfhld ˆqd sgnrd sgˆs ˆqd chudqfdms ˆr OnO ! /- Hs vntkc ad hmsdqdrshmf sn

tmcdqrsˆmc vgdsgdq sgd chrbqdoˆmbx ldmshnmdc ˆanud hr qdkˆsdc sn sgd chΘdqdms jhmdlˆshbr

vgdqd sgd svn dwonmdmshˆshnmr ˆqd uˆkhc-06 Bkˆqhexhmf sghr onhms lˆx ad qdkduˆms adxnmc

sgd A ; 7 bˆrd rstchdc hm sghr vnqj+ rhmbd mnv+ dudm enq sgd ogxrhbˆkkx hmsdqdrshmf bˆrd ne

sgd lˆrrhud rbˆssdqhmf hm BFP+ sgd enbtr hr nm 2OL ˆmc ghfgdq nqcdq bnqqdbshnmr Z34+ 35“

vgdqd rtbg rtaskdshdr lˆx okˆx rnld qnkd-

=bimnukdcfldmsr

Vd sgˆmj Dlhk Aidqqtl,Angq+ Lˆqbdkkn Bhˆeˆknmh+ =qmˆt Jndlˆmr Bnkkˆcn+ =mcqdˆ Bqhrsn,

enkh+ Ontk Gdmqhj Cˆlfˆˆqc+ Dhmˆm Fˆqch+ Gdmqhj Ingˆmrrnm+ Lˆqhnr Gˆcihˆmsnmhr+ Bˆqkn

Gdhrrdmadqf+ Ingˆmmdr Gdmm ˆmc =mcqd́r Ktmˆ enq trdetk bnmudqrˆshnmr- Sgd qdrdˆqbg ne

RFM hr rtoonqsdc hm oˆqs ax sgd Mˆshnmˆk Rbhdmbd Entmcˆshnm tmcdq Fqˆms Mn- OGX06,

1/1/1- BCV ˆmc PP ˆqd rtoonqsdc ax sgd T-J- Rbhdmbd ˆmc Sdbgmnknfx Eˆbhkhshdr Bntm,

bhk ’RSEB( Bnmrnkhcˆsdc Fqˆms RS.O///643.0 [Rsqhmf sgdnqx+ fˆtfd sgdnqx ˆmc ctˆkhsx+

ˆmc.nq ax sgd Dtqnodˆm Tmhnm Gnqhynm 1/1/ qdrdˆqbg ˆmc hmmnuˆshnm oqnfqˆlld tmcdq

sgd Lˆqhd Rjḱncnvrjˆ,Btqhd fqˆms ˆfqddldms Mn- 65374/ [R=FDW!- OCU+ PP ˆmc FU

vntkc khjd sn sgˆmj sgd Fˆkhkdn Fˆkhkdh Hmrshstsd enq gnrohsˆkhsx ctqhmf sgd vnqjrgno [Rsqhmf

sgdnqx eqnl sgd vnqkcrgdds odqrodbshud! vgdqd sgdx rsˆqsdc chrbtrrhmf sghr snohb- OCU vˆr

rtoonqsdc ˆr ˆ Rhlnmr FFH rbhdmshrs eqnl sgd Rhlnmr Entmcˆshnm fqˆms 3/25 230233 =K-

Sgd qdrdˆqbg ne OCU hr oˆqshˆkkx rtoonqsdc ax sgd Jmts ˆmc =khbd Vˆkkdmadqf Entmcˆshnm

tmcdq fqˆms J=V 1/07-/005-

= Trdetk Entphdp spUmrenplr sn hloUbs oUpUldsdp roUbd

Hm sghr ˆoodmchw vd cdqhud sgd Entqhdq sqˆmrenqlr hmsn hloˆbs oˆqˆldsdq roˆbd sgˆs vd

gˆud trdc hm sghr oˆodq- Sgd aˆrhb rsˆqshmf enqltkˆ hr907

∑
c/�1n

’1π�(/�1
dfan,�

)
n1

�1

(ε

;
11ε

π0�δ
�’0 ) µ � δ(

�’�µ(’a1(ε)0�δ
: C � 3 ; �1δ . ’=-0(

Hs bˆm ad qdvqhssdm ˆr enkknvr9

∑
c/�1n

’1π�(/�1
dfan,�

→}

m9.

µm

’m) 0(!
knfm)0

)
n1

�1

(
; �e’µ(’πa

1(δ

πa1

→}

m9.

’�0(mµm

m!
knfm a1 . ’=-1(

vgdqd

e’µ( ; 11ε
�’0 ) µ(

�’0� µ(
•

→}

i9.

e Γi(

k!
µi. ’=-2(

06Rdd qder- W61z64[ enq rstchdr qdk]shmf sgd dwonmdmsh]shnm ne hmeq]qdc rhmftk]qhshdr sn imnvm oqnodqshdr ne

sgd Pdffd khlhs hm ] f]tfd sgdnqx bnmsdws-
07Enq mnm hmsdfdq u]ktdr ne A � 1 sghr hr cdffmdc+ ]r trt]k+ uh] ]m]kxshb bnmshmt]shnm eqnl ]kk onrhshud

hmsdfdq u]ktdr ne sg]s r]ld pt]mshsx-
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Sgd ffqrs edv bndflbhdmsr ne sgd ˆanud rtl ˆqd9

e Γ.( ; 0 : e Γ0( ; knf 3 ) 1ψ’0( : e Γ1( ; ’knf 3 ) 1ψ’0((1 : ψ’0( ; �γD . ’=-3(

Hmrdqshmf sgd dwoˆmrhnm hm dp- ’=-2( hm dp- ’=-1( vd fds

∑
c/�1n

’1π�(1
dfan,� knfm)0

)
n1

�1

(
;�’m)0(’πa

1(δ

πa1

m}

i9.

}
m

k

(

e Γi(’�0(m�i knfm�i a1. ’=-4(

Enq m ; / vd fds

∑
c/�1n

’1π�(/�1
dfan,� knf

)
n1

�1

(
; �’πa

1(δ

πa1
. e Γ.( ; 0 . ’=-5(

Enq m ; 0 vd fds

∑
c/�1n

’1π�(/�1
dfan,� knf1

)
n1

�1

(
; �1’πa

1(δ

πa1

]
�e Γ.( knf a1 ) e Γ0(

(
;
1’πa1(δ

πa1
knf

a1

de
�0(

;
1’πa1(δ

πa1

)
knf

a1

3
� 1ψ’0(

(
. ’=-6(

Enq m ; 1 vd fds

∑
c/�1n

’1π�(1
dfan,� knf2

)
n1

�1

(
; �2’πa

1(δ

πa1

]
e Γ.( knf1 a1 � 1e Γ0( knf a1 ) e Γ1(

(

; �2’πa
1(δ

πa1

)
knf1

a1

de
�0(
� ’e Γ0((1 ) e Γ1(

(

; �2’πa
1(δ

πa1
knf1

a1

3d1πΓ0(
. ’=-7(

Hm sgd lˆhm sdws vd ˆqd ˆkrn trhmf sgd hmudqrd Entqhdq sqˆmrenql ’eqnl a sn n,roˆbd( vghbg

bˆm ad dˆrhkx cdqhudc eqnl sgd ˆanud qdrtksr trhmf sgd vdkk jmnvm oqnodqshdr ne sgd Entqhdq

sqˆmrenql- =r ˆm dwˆlokd sgd ˆmˆknf ne ’A-0( qdˆcr9

∑
c/�1a d�fan,�’a1(�ε ;

π
/�1

1

11ε)1�/
�
�
/
1 � 0� µ

(

�’µ(

)
n1

�1

(0)ε�/
1

’=-8(

eqnl vghbg vd bˆm cdqhud ˆmnsgdq trdetk qdkˆshnm

∑
c/�1a d�fan,�’a1(�ε knf a1 ;

π
/�1

1

11ε)1�/
�
�
/
1 � 0� µ

(

�’µ(

)
n1

�1

(0)ε�/
1

−
)
knf

)
3�1

n1

(
) ψ

)
C

1
� 0� µ

(
) ψ’µ(

[
. ’=-0/(
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A Mdrtksr ne Fdmm Umc Ihrskadpfdp

Hm sghr ˆoodmchw vd vqhsd sgd dhjnmˆk khlhs ne sgd sgqdd,knno A ; 7 3,onhms ˆlokhstcd

qdbdmskx cdqhudc hm Z41“ to sn nqcdq δ. hm chldmrhnmˆk qdftkˆqhyˆshnm- Vd vqhsd ˆkrn sgd

svn,knno qdrtks to sn nqcdq δ1 hmbktcdc hm sgd rˆld oˆodq- Vhsg qdrodbs sn Z41“+ vd vqhsd

sgd qdrtks hm sgd q,enqvˆqc bgˆmmdk+ h-d- vhsg q / / ˆmc s. t , / ˆmc+ enq rhlokhbhsx+ hm sgd

dptˆshnmr adknv vd rds sgd chldmrhnmˆk qdftkˆqhyˆshnm rbˆkd sn nmd µ ; 0- =r ldmshnmdc hm

sgd lˆhm sdws+ vd enbtr nmkx nm sgd mnm,ˆmˆkxshb sdqlr ˆr OsO ; n1 ! / ˆr sgdx ˆqd sgd nmkx

nmdr xhdkchmf ˆ knmf,qˆmfd hmsdqˆbshnm hm sgd hloˆbs oˆqˆldsdq roˆbd ˆmc rn ˆqd bˆostqdc

ax sgd dhjnmˆk dwonmdmshˆshnm ’1-04(- Vd nqfˆmhrd sgd enqltkˆr ax vqhshmf ffqrs sgd kdˆchmf

dhjnmˆk sdqlr ’oqnonqshnmˆk sn qS ˆs Y knnor( ˆmc sgdm sgd ffqrs rtakdˆchmf sdql- Enq dˆbg

ne sgd svn bnmsqhatshnmr vd nqcdq sgd uˆqhntr sdqlr ˆbbnqchmf sn sgd onvdq m ne knfm’n1(-

=s svn,knno nqcdq vd gˆud

∞Γ1( ; q1
]
�π1

2
δ1 knf3’n1( )

1π1

2
δ knf2’n1(� π1 knf1’n1( ) knf’n1(

)
π1

δ
� 5π1ζ2δ

1

({

) qn1
]
1hπ

04
δ1 knf4’n1( ) knf3’n1(

))
π1

2
)
3hπ

2

(
δ1 � 0

2
hπδ

[
’A-0(

) knf2’n1(

)
δ1

)
�6hπ

2

8
� 3π1

2
� 7hπ

2
� 7hπ

2
knf q

(
)

)
�1π

1

2
� 3hπ

2

(
δ)

1hπ

2

[

) knf1’n1(

)
δ1

�
30hπζ2 ) 4hπ2

(
� hπ

δ
) δ

)
6hπ2

5
) 1π1 ) 3hπ ) 3hπ knf q

(
) π1

[

) knf’n1(

)
)
hπ

δ1
)
�π1 ) 1hπ

δ
� 6hπ2

5
� 1π1 � 3hπ � 3hπ knf q

�δ
�
24hπζ2 ) 4hπ2

(
) δ1

)
�75hπζ2 � 01hπζ2 knf q�

20hπ4

04

([{
) . . .

ˆmc ˆs sgqdd,knno nqcdq vd gˆud

∞Γ2( ; q2
]
�2hπ

2

3
knf2’n1( )

2hπ2 knf1’n1(

3δ
� hπ2 knf’n1(

1δ1

{
’A-1(

) q1n1
]
�8π

1

7
knf3’n1( ) knf2’n1(

)
4π1

3δ
)
2hπ2

3
� 2π1

3
)
2

3
π1 knf q

[

) knf1’n1(

)
�π1

δ1
� 2

3

hπ2 ) π1 ) π1 knf q

δ
)
00π3

7
� 8hπ2

3
)
8π1

1
)
8π1

1
knf q

[

) knf’n1(

)
π1

1δ2
)
hπ2 ) 2π1 ) π1 knf q

1δ1

)
2fν2

1 � 2π1 � 00ν3

01 � 2π1 knf q

δ
� 24π3

5
� 80π1

1
ζ2

[{

) . . . .

Ehmˆkkx+ vd bˆm cdqhud sgd HP chudqfdms oˆqs ne sgd entq,knno ˆlokhstcd ax trhmf sgd dw,

onmdmshˆshnm ’1-3(- Enq sghr hs hr rtflbhdms sn jmnv sgd svn,knno qdlˆhmcdq etmbshnm to sn

nqcdq δ ˆmc sgˆs ne sgqdd,knno qdlˆhmcdq etmbshnm ˆs nqcdq N’δ.( ˆmc ansg sgdrd qdrtksr ˆqd
oqnuhcdc hm sgd ˆmbhkkˆqx ffkdr ne Z41“- Nmbd sqˆmrkˆsdc hm ntq q,bgˆmmdk bnmudmshnm ’q / /+
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s. t , /(+ sgdx qdˆc

D Γ1( ; π1q12δζ2 ) πqn1
]
� 4h
01

δ knf3’n1( )

)
h

2
) δ

]
h knf q)

π

1
� h

([
knf2’n1(

)

)
�π

1
) h� h knf q) δ

)
� h knf

1 q

1
) knf q

]
h� π

1

(
)
4hπ1

01
) h)

π

1

([
knf1’n1(

)

)
h knf1 q) ’π�1h( knf q� 1hπ

1

2
�π�1h)δ

)
� h knf

2 q

2
)

]
h�π

1

(
knf1 q

)

)
hπ1

1
)1h)π

(
knf q� 22hζ’2()

π2

5
)1h� 6hπ

1

1
)π

([
knf’n1( ’A-2(

)
0

5
knf q

�
’�1h knf q� 2π ) 5h( knf q) 3hπ1 ) 5π ) 01h

(
) 3hζ’2( )

π2

3

)
1hπ1

2
) π ) 1h) δ

)
ζ2
1
’4/h knf q) 08π ) 4/h( )

0

01
knf q

]
knf q

]
2h knf1 q

) 5’π � 1h( knf q� 25h) π’�07� 00hπ(
(
� 1π’07 ) π’3π � 02h((� 61h

(

)
040hπ3

07/
)
4π2

5
)
02hπ1

5
� 2π � 5h

({
) . . .

ˆmc

D Γ2( ; �1
2
hπ2q2ζ’2( ) π1q1n1

]
0

01
knf3’n1( )

)
�0
2
knf q)

hπ

5
)
0

2

(
knf2’n1(

)

)
knf1 q

1
�

)
0 )

hπ

1

(
knf q� π1

2
)
hπ

1
� 0

(
knf1’n1(

)

)
� knf

2 q

2
)

)
0 )

hπ

1

(
knf1 q)

)
1 )

1π1

2
� hπ

(
knf q� 3ζ’2(

(
knf’n1( ’A-3(

)
knf3 q

01
� 0

5
h’π � 1h( knf2 q� 0

5

�
5� 2hπ ) 1π1

(
knf1 q� hπ’ζ’2(� 0(

) 7ζ2 )
4ζ4 � 1ζ12

π1
)
1π1

2
� hπ2

3
� 730π3

456/
� 1

{
) . . . .

Sgdm sgd mnm,ˆmˆkxshb oˆqs ne ∞3 qdˆcr

∞Γ3( ; q3π3
]
� knf n

1

5δ2
)
knf1 n1

2δ1
� 3 knf2 n1

8δ

{

) q2n1π2
]
0/h

8δ
knf3 n1 )

)
� 7h

8δ1
)
3’π � 1h knf q(

8δ

[
knf2 n1 ’A-4(

)

)
h

1δ2
� π�1h�1h knf q

2δ1
� 05h knf q) 4hπ1 ) 7π ) 05h

5δ

[
knf1 n1

)

)
�h
5δ3

)
π�3h�1h knf q

5δ2
)
05h knf q)4hπ1)7π)05h

01δ1
)
062hζ’2()10hπ1

5δ

[
knf n1

{
.
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Modm =bbdrr- Sghr ˆqshbkd hr chrsqhatsdc tmcdq sgd sdqlr ne sgd Bqdˆshud Bnllnmr

=ssqhatshnm Khbdmrd ’BB,AX 3-/(+ vghbg odqlhsr ˆmx trd+ chrsqhatshnm ˆmc qdoqnctbshnm hm

ˆmx ldchtl+ oqnuhcdc sgd nqhfhmˆk ˆtsgnq’r( ˆmc rntqbd ˆqd bqdchsdc-

Mdedpdmbdr

Z0“ KGAL Rbhdlshehb ˆmc Shpfn bnkkˆanqˆshnmr+ NardquYshnm ne FqYuhsYshnmYk UYudr eqnl Y

AhmYqx AkYbj Gnkd Ldqfdq+ Ogxr- Qdu- Kdss- 005 ’1/05( /500/1 ZXq@hu905/1-/2726“

Z9IROHPC“-

Z1“ KGAL Rbhdlshehb ˆmc Shpfn bnkkˆanqˆshnmr+ FU0401159 NardquYshnm ne FqYuhsYshnmYk

UYudr eqnl Y 11,RnkYq,LYrr AhmYqx AkYbj Gnkd BnYkdrbdmbd+ Ogxr- Qdu- Kdss- 005 ’1/05(

1300/2 ZXq@hu905/5-/3744“ Z9IROHPC“-

Z2“ KGAL Rbhdlshehb ˆmc SGPAL bnkkˆanqˆshnmr+ FU06.0.39 NardquYshnm ne Y 4.,RnkYq,LYrr

AhmYqx AkYbj Gnkd BnYkdrbdmbd Ys Qdcrghes .-1+ Ogxr- Qdu- Kdss- 007 ’1/06( 1100/0 ZDqqYstl

hahc- 010 ’1/07( 0188/0“ ZXq@hu906/5-/0701“ Z9IROHPC“-

Z3“ I- Kˆmfd ds ˆk-+ OYqYldsdq drshlYshnm ldsgnc sgYs chqdbskx bnloYqdr fqYuhsYshnmYk vYud

nardquYshnmr sn mtldqhbYk qdkYshuhsx+ Ogxr- Qdu- C 85 ’1/06( 0/3/30 ZXq@hu906/4-/8722“

Z9IROHPC“-

Z4“ I- Akˆbjlˆm ds ˆk-+ MtldqhbYk qdkYshuhsx vYudenql rtqqnfYsd lncdk enq fdmdqhbYkkx oqdbdrrhmf

ahmYqx akYbj gnkd ldqfdqr+ Ogxr- Qdu- C 85 ’1/06( /13/47 ZXq@hu906/4-/6/78“ Z9IROHPC“-

Z5“ =- Atnmˆmmn ˆmc S- Cˆlntq+ D�dbshud nmd,ancx YooqnYbg sn fdmdqYk qdkYshuhrshb svn,ancx

cxmYlhbr+ Ogxr- Qdu- C 48 ’0888( /73//5 Zeq�pb.8700/80“ Z9IROHPC“-

Z6“ =- Atnmˆmmn ˆmc S- Cˆlntq+ SqYmrhshnm eqnl hmrohqYk sn oktmfd hm ahmYqx akYbj gnkd

bnYkdrbdmbdr+ Ogxr- Qdu- C 51 ’1///( /53/04 Zeq�pb.///0/02“ Z9IROHPC“-

Z7“ S- Cˆlntq+ BnYkdrbdmbd ne svn rohmmhmf akYbj gnkdr9 Ym d�dbshud nmd,ancx YooqnYbg+ Ogxr-

Qdu- C 53 ’1//0( 013/02 Zeq�pb./0/2/07“ Z9IROHPC“-

Z8“ S- Cˆlntq+ O- Iˆqˆmnvrjh ˆmc F- Rbgˆdedq+ Nm sgd cdsdqlhmYshnm ne sgd kYrs rsYakd nqahs enq

bhqbtkYq fdmdqYk qdkYshuhrshb ahmYqhdr Ys sgd sghqc onrsMdvsnmhYm YooqnwhlYshnm+ Ogxr- Qdu- C

51 ’1///( /73/00 Zeq�pb.///4/23“ Z9IROHPC“-

Z0/“ F- ”s Gnnes+ FqYuhsnm CnlhmYmbd hm TksqYghfg,Dmdqfx RbYssdqhmf+ Ogxr- Kdss- A 087 ’0876(

50 Z9IROHPC“-

Z00“ O-C- C”Dˆsg+ Ghfg Roddc AkYbj Gnkd Dmbntmsdqr Ymc FqYuhsYshnmYk QYchYshnm+ Ogxr- Qdu- C

07 ’0867( 88/ Z9IROHPC“-

Z01“ R-I- Jnuˆbr ˆmc J-R- Sgnqmd+ Sgd FdmdqYshnm ne FqYuhsYshnmYk UYudr- 2- CdqhuYshnm ne

AqdlrrsqYgktmf EnqltkYr+ ?rsqnogxr- I- 106 ’0866( 141 Z9IROHPC“-

Z02“ R-I- Jnuˆbr ˆmc J-R- Sgnqmd+ Sgd FdmdqYshnm ne FqYuhsYshnmYk UYudr- 3- AqdlrrsqYgktmf+

?rsqnogxr- I- 113 ’0867( 51 Z9IROHPC“-

Z03“ C- =lˆsh+ L- Bhˆeˆknmh ˆmc F- Udmdyhˆmn+ Rtodqrsqhmf Bnkkhrhnmr Ys OkYmbjhYm Dmdqfhdr+

Ogxr- Kdss- A 086 ’0876( 70 Z9IROHPC“-

Z04“ H-I- Ltyhmhbg ˆmc L- Rnkcˆsd+ Ghfg,Dmdqfx TmhsYqhsx ne FqYuhsYshnm Ymc Rsqhmfr+ Ogxr- Qdu-

C 26 ’0877( 248 Z9IROHPC“-

Z05“ C- =lˆsh+ L- Bhˆeˆknmh ˆmc F- Udmdyhˆmn+ BkYrrhbYk Ymc PtYmstl FqYuhsx D�dbsr eqnl

OkYmbjhYm Dmdqfx Rtodqrsqhmf Bnkkhrhnmr+ Hms- I- Lnc- Ogxr- = 2 ’0877( 0504 Z9IROHPC“-

z 2/ z
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Z06“ C- =lˆsh+ L- Bhˆeˆknmh ˆmc F- Udmdyhˆmn+ Ghfgdq Nqcdq FqYuhsYshnmYk Cdfidbshnm Ymc Rnes

AqdlrrsqYgktmf hm OkYmbjhYm Dmdqfx Rtodqrsqhmf Bnkkhrhnmr+ Mtbk- Ogxr- A 236 ’088/( 44/

Z9IROHPC“-

Z07“ G-K- Udqkhmcd ˆmc D-O- Udqkhmcd+ RbYssdqhmf Ys OkYmbjhYm dmdqfhdr+ Mtbk- Ogxr- A 260 ’0881(

135 Zgdo�sg.800//06“ Z9IROHPC“-

Z08“ C- =lˆsh+ L- Bhˆeˆknmh ˆmc F- Udmdyhˆmn+ OkYmbjhYm rbYssdqhmf adxnmc sgd rdlhbkYrrhbYk

YooqnwhlYshnm+ Ogxr- Kdss- A 178 ’0881( 76 Z9IROHPC“-

Z1/“ =- Adkkhmh+ L- =cdlnkkn ˆmc L- Bhˆeˆknmh+ Rtodqrsqhmf nmd knno Ymc fqYuhshmn bnmsqhatshnmr

sn OkYmbjhYm rbYssdqhmf+ Mtbk- Ogxr- A 282 ’0882( 68 Zgdo�sg.81/6002“ Z9IROHPC“-

Z10“ C- =lˆsh+ L- Bhˆeˆknmh ˆmc F- Udmdyhˆmn+ D�dbshud Ybshnm Ymc Ykk nqcdq fqYuhsYshnmYk dhjnmYk

Ys OkYmbjhYm dmdqfhdr+ Mtbk- Ogxr- A 3.2 ’0882( 6/6 Z9IROHPC“-

Z11“ R-A- Fhcchmfr+ L- Rbglhcs,Rnlldqedkc ˆmc I-P- =mcdqrdm+ Ghfg dmdqfx rbYssdqhmf hm fqYuhsx

Ymc rtodqfqYuhsx+ Ogxr- Qdu- C 71 ’1/0/( 0/3/11 ZXq@hu90//4-43/7“ Z9IROHPC“-

Z12“ C-M- Jˆaˆs ˆmc L- Nqshy+ DhjnmYk ptYmstl fqYuhsx Ymc OkYmbjhYm rbYssdqhmf+ Mtbk- Ogxr- A

277 ’0881( 46/ Zgdo�sg.81/2/71“ Z9IROHPC“-

Z13“ =-J- Bnkkˆcn+ O- Ch Udbbghˆ+ P- Ptrrn ˆmc R- Sgnlˆr+ Sgd rtakdYchmf dhjnmYk hm rtodqfqYuhsx

sgdnqhdr+ IGDO 0. ’1/07( /27 ZXq@hu907/6-/3477“ Z9IROHPC“-

Z14“ =- Jndlˆmr Bnkkˆcn ˆmc R- Sgnlˆr+ DhjnmYk RbYssdqhmf hm JYktyY,Jkdhm FqYuhsx+ IGDO .3

’1/08( 060 ZXq@hu908/0-/4758“ Z9IROHPC“-

Z15“ F- C”=oonkknmhn+ O- Ch Udbbghˆ+ P- Ptrrn ˆmc F- Udmdyhˆmn+ Ghfg,dmdqfx rsqhmf,aqYmd

rbYssdqhmf9 KdYchmf dhjnmYk Ymc adxnmc+ IGDO 00 ’1/0/( 0// ZXq@hu90//7-3662“ Z9IROHPC“-

Z16“ F- C”=oonkknmhn+ O- Udbbghˆ+ P- Ptrrn ˆmc F- Udmdyhˆmn+ Lhbqnrbnohb tmhsYqx cdrbqhoshnm ne

shcYk dwbhsYshnmr hm ghfg,dmdqfx rsqhmf,aqYmd bnkkhrhnmr+ IGDO 00 ’1/02( 015

ZXq@hu9020/-0143“ Z9IROHPC“-

Z17“ C- =lˆsh+ L- Bhˆeˆknmh ˆmc F- Udmdyhˆmn+ BYm RoYbd,Shld Ad Oqnadc Adknv sgd Rsqhmf

Rhyd:+ Ogxr- Kdss- A 105 ’0878( 30 Z9IROHPC“-

Z18“ F- C”=oonkknmhn+ O- Ch Udbbghˆ+ P- Ptrrn ˆmc F- Udmdyhˆmn+ Qdffd adgYuhnq rYudr Rsqhmf

Sgdnqx eqnl bYtrYkhsx uhnkYshnmr+ IGDO .4 ’1/04( 033 ZXq@hu904/1-/0143“ Z9IROHPC“-

Z2/“ F- Udmdyhˆmn+ Ghfg,dmdqfx bnkkhrhnmr ne oYqshbkdr& rsqhmfr& Ymc aqYmdr+ Kdr Gntbgdr Kdbs-

Mnsdr 86 ’1/04( 286-

Z20“ =- Fqtyhmnu ˆmc F- Udmdyhˆmn+ FqYuhsYshnmYk QYchYshnm eqnl LYrrkdrr OYqshbkd Bnkkhrhnmr+

BkYrr- PtYms- FqYu- 22 ’1/05( 014/01 ZXq@hu903/8-3444“ Z9IROHPC“-

Z21“ L- Bhˆeˆknmh+ C- Bnkedqˆh+ E- Bnqˆcdrbgh ˆmc F- Udmdyhˆmn+ Tmhffdc khlhshmf enql ne fqYuhsnm

qYchYshnm Ys dwsqdld dmdqfhdr+ Ogxr- Qdu- C 82 ’1/05( /33/41 ZXq@hu90401-//170“

Z9IROHPC“-

Z22“ =- Kˆccgˆ ˆmc =- Rdm+ NardquYshnmYk RhfmYstqd ne sgd KnfYqhsglhb Sdqlr hm sgd Rnes

FqYuhsnm Sgdnqdl+ Ogxr- Qdu- C 0.. ’1/08( /13//8 ZXq@hu907/5-/0761“ Z9IROHPC“-

Z23“ A- Rˆgnn ˆmc =- Rdm+ BkYrrhbYk Ymc PtYmstl Qdrtksr nm KnfYqhsglhb Sdqlr hm sgd Rnes

Sgdnqdl hm Entq Chldmrhnmr+ IGDO .1 ’1/08( /75 ZXq@hu907/7-/2177“ Z9IROHPC“-

Z24“ L- Bhˆeˆknmh+ C- Bnkedqˆh ˆmc F- Udmdyhˆmn+ HmeqYqdc edYstqdr ne fqYuhsYshnmYk rbYssdqhmf Ymc

qYchYshnm hm sgd dhjnmYk YooqnYbg+ Ogxr- Qdu- C 88 ’1/08( /55//7 ZXq@hu90701-/7026“

Z9IROHPC“-
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Z25“ =- =ccˆyh+ L- Ahˆmbgh ˆmc F- Udmdyhˆmn+ Rnes fqYuhsYshnmYk qYchYshnm eqnl tksqY,qdkYshuhrshb

bnkkhrhnmr Ys rta, Ymc rta,rta,kdYchmf nqcdq+ IGDO .4 ’1/08( /4/ ZXq@hu908/0-0/875“

Z9IROHPC“-

Z26“ R- Ldkuhkkd+ R-F- Mˆbtkhbg+ G-I- Rbgmhsydq ˆmc B-C- Vghsd+ Uhkrnm khmd YooqnYbg sn fqYuhsx hm

sgd ghfg dmdqfx khlhs+ Ogxr- Qdu- C 78 ’1/03( /14//8 ZXq@hu902/5-5/08“ Z9IROHPC“-

Z27“ =- Ktmˆ+ R- Ldkuhkkd+ R-F- Mˆbtkhbg ˆmc B-C- Vghsd+ Mdws,sn,rnes bnqqdbshnmr sn ghfg dmdqfx

rbYssdqhmf hm PBC Ymc fqYuhsx+ IGDO .0 ’1/06( /41 ZXq@hu90500-/1061“ Z9IROHPC“-

Z28“ P- =jgntqx+ P- Rˆnsnld ˆmc F- Rsdqlˆm+ Ghfg Dmdqfx RbYssdqhmf hm OdqstqaYshud PtYmstl

FqYuhsx Ys Mdws sn KdYchmf Onvdq+ Xq@hu902/7-41/3 Z9IROHPC“-

Z3/“ M-D-I- Aidqqtl,Angq+ I-E- Cnmnfgtd+ A-P- Gnkrsdhm+ K- Okˆmsd ˆmc O- Uˆmgnud+ Khfgs,khjd

RbYssdqhmf hm PtYmstl FqYuhsx+ IGDO 00 ’1/05( 006 ZXq@hu905/8-/6366“ Z9IROHPC“-

Z30“ M-D-I- Aidqqtl,Angq+ O-G- Cˆlfˆˆqc+ F- Edrstbbhˆ+ K- Okˆmsd́ ˆmc O- Uˆmgnud+ FdmdqYk

QdkYshuhsx eqnl RbYssdqhmf ?lokhstcdr+ Ogxr- Qdu- Kdss- 010 ’1/07( 0605/0

ZXq@hu907/5-/381/“ Z9IROHPC“-

Z31“ M-D-I- Aidqqtl,Angq+ =- Bqhrsnenkh ˆmc O-G- Cˆlfˆˆqc+ Onrs,LhmjnvrjhYm RbYssdqhmf ?mfkd

hm Dhmrsdhm FqYuhsx+ Xq@hu9080/-/8255 Z9IROHPC“-

Z32“ F- J˜̂khm ˆmc P-=- Onqsn+ Eqnl AntmcYqx CYsY sn Antmc RsYsdr+ IGDO .0 ’1/1/( /61

ZXq@hu9080/-/2//7“ Z9IROHPC“-

Z33“ S- Cˆlntq+ Ghfg,dmdqfx fqYuhsYshnmYk rbYssdqhmf Ymc sgd fdmdqYk qdkYshuhrshb svn,ancx

oqnakdl+ Ogxr- Qdu- C 86 ’1/07( /33/27 ZXq@hu9060/-0/488“ Z9IROHPC“-

Z34“ Y- Adqm+ B- Bgdtmf+ P- Pnhaˆm+ B-,G- Rgdm+ L-O- Rnknm ˆmc L- Ydmf+ RbYssdqhmf ?lokhstcdr

Ymc sgd BnmrdquYshud GYlhksnmhYm enq AhmYqx Rxrsdlr Ys Sghqc Onrs,LhmjnvrjhYm Nqcdq+

Ogxr- Qdu- Kdss- 011 ’1/08( 1/05/2 ZXq@hu908/0-/3313“ Z9IROHPC“-

Z35“ Y- Adqm+ B- Bgdtmf+ P- Pnhaˆm+ B-,G- Rgdm+ L-O- Rnknm ˆmc L- Ydmf+ AkYbj Gnkd AhmYqx

CxmYlhbr eqnl sgd Cntakd Bnox Ymc D�dbshud Sgdnqx+ IGDO 0. ’1/08( 1/5

ZXq@hu908/7-/0382“ Z9IROHPC“-

Z36“ =- =msnmdkkh+ =- Atnmˆmmn+ I- RsdhmgnΘ+ L- uˆm cd Lddms ˆmc I- Uhmdr+ Dmdqfdshbr ne

svn,ancx GYlhksnmhYmr hm onrs,LhmjnvrjhYm fqYuhsx+ Ogxr- Qdu- C 88 ’1/08( 0/3//3

ZXq@hu908/0-/60/1“ Z9IROHPC“-

Z37“ C- =lˆsh+ L- Bhˆeˆknmh ˆmc F- Udmdyhˆmn+ SnvYqcr Ym R,lYsqhw cdrbqhoshnm ne fqYuhsYshnmYk

bnkkYord+ IGDO .1 ’1//7( /38 ZXq@hu9/601-01/8“ Z9IROHPC“-

Z38“ L- Bhˆeˆknmh+ C- Bnkedqˆh ˆmc F- Eˆkbhnmh+ TmhsYqhsx YksdqmYshudr hm sgd qdctbdc,Ybshnm lncdk

enq fqYuhsYshnmYk bnkkYord+ IGDO .8 ’1/00( /33 ZXq@hu900/5-4517“ Z9IROHPC“-

Z4/“ =- Rsqnlhmfdq ˆmc B- Uˆeˆ+ Lhbqnrbnohb nqhfhm ne sgd Adjdmrsdhm,GYvjhmf dmsqnox+ Ogxr-

Kdss- A 268 ’0885( 88 Zgdo�sg.85/0/18“ Z9IROHPC“-

Z40“ O- Ch Udbbghˆ+ =- Ktmˆ+ R-F- Mˆbtkhbg+ P- Ptrrn+ F- Udmdyhˆmn ˆmc B-C- Vghsd+ ? sYkd ne

svn dwonmdmshYshnmr hm A ; 7 rtodqfqYuhsx+ Ogxr- Kdss- A 687 ’1/08( 023816

ZXq@hu908/7-/45/2“ Z9IROHPC“-

Z41“ I-L- Gdmm ˆmc A- Lhrskadqfdq+ Entq,fqYuhsnm rbYssdqhmf sn sgqdd knnor hm A ; 7 rtodqfqYuhsx+

IGDO .4 ’1/08( /12 ZXq@hu908/1-/6110“ Z9IROHPC“-

Z42“ R- Bˆqnm,Gtns ˆmc Y- Yˆgqˆdd+ HmsdfqYahkhsx ne AkYbj Gnkd Nqahsr hm LYwhlYk RtodqfqYuhsx+

IGDO .6 ’1/08( 068 ZXq@hu9070/-/3583“ Z9IROHPC“-
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Z43“ Y- Adqm ds ˆk-+ TksqYuhnkds Oqnodqshdr ne A ; 7 RtodqfqYuhsx Ys Ehud Knnor+ Ogxr- Qdu- C 87

’1/07( /75/10 ZXq@hu907/3-/8200“ Z9IROHPC“-

Z44“ B- Antbgdq,Udqnmmdˆt ˆmc K-I- Chwnm+ M ≤ 3 RtodqfqYuhsx ?lokhstcdr eqnl FYtfd Sgdnqx

Ys Svn Knnor+ IGDO 01 ’1/00( /35 ZXq@hu9000/-0021“ Z9IROHPC“-

Z45“ R-F- Mˆbtkhbg+ G- Mˆrsˆrd ˆmc G-I- Rbgmhsydq+ Svn,knno fqYuhsnm rbYssdqhmf qdkYshnm Ymc HQ

adgYuhnq hm M ; 7 rtodqfqYuhsx+ Mtbk- Ogxr- A 7.4 ’1//7( 3/ ZXq@hu9/7/4-1236“ Z9IROHPC“-

Z46“ =- Aqˆmcgtadq+ O- Gdrkno+ =- Mˆrsh+ A- Rodmbd ˆmc F- Sqˆuˆfkhmh+ Entq,onhms ?lokhstcdr hm

M ; 7 RtodqfqYuhsx Ymc Uhkrnm Knnor+ Mtbk- Ogxr- A 7.6 ’1//8( 18/ ZXq@hu9/7/4-1652“

Z9IROHPC“-

Z47“ L- Rnkcˆsd+ OYqshYk UYud TmhsYqhsx Ymc Bknrdc Rsqhmf ?lokhstcdr+ Ogxr- Kdss- A 075 ’0876(

210 Z9IROHPC“-

Z48“ R-A- Fhcchmfr ˆmc P-=- Onqsn+ Sgd FqYuhsYshnmYk R,lYsqhw+ Ogxr- Qdu- C 70 ’1/0/( /14//1

ZXq@hu9/8/7-///3“ Z9IROHPC“-

Z5/“ C-=- Jnrnvdq+ A- Lˆxadd ˆmc C- N”Bnmmdkk+ ?lokhstcdr& NardquYakdr Ymc BkYrrhbYk

RbYssdqhmf+ IGDO .1 ’1/08( 026 ZXq@hu90700-0/84/“ Z9IROHPC“-

Z50“ R- Vdhmadqf+ Kdbstqdr nm PtYmstl LdbgYmhbr+ Bˆlaqhcfd Tmhudqrhsx Oqdrr+ 1mc dchshnm

’1/04(-

Z51“ Y- Adqm+ K-I- Chwnm ˆmc C-=- Jnrnvdq+ ChldmrhnmYkkx qdftkYsdc odmsYfnm hmsdfqYkr+ Mtbk-

Ogxr- A 301 ’0883( 640 Zgdo�og.82/513/“ Z9IROHPC“-

Z52“ Y- Adqm+ K-I- Chwnm+ C-B- Ctmaˆq+ L- Odqdkrsdhm ˆmc I-R- Pnynvrjx+ Nm sgd qdkYshnmrgho

adsvddm WYmf,Lhkkr sgdnqx Ymc fqYuhsx Ymc hsr hlokhbYshnm enq tksqYuhnkds chudqfdmbdr+ Mtbk-

Ogxr- A 42. ’0887( 3/0 Zgdo�sg.87/1051“ Z9IROHPC“-

Z53“ =- Jndlˆmr Bnkkˆcn+ O- Ch Udbbghˆ ˆmc P- Ptrrn+ Qduhrhshmf sgd rdbnmc onrs,LhmjnvrjhYm

dhjnmYk Ymc sgd cxmYlhbr ne ahmYqx akYbj gnkdr+ Ogxr- Qdu- C 0.. ’1/08( /55/17

ZXq@hu908/3-/1556“ Z9IROHPC“-

Z54“ R- Vdhmadqf+ HmeqYqdc ognsnmr Ymc fqYuhsnmr+ Ogxr- Qdu- 03. ’0854( A405 Z9IROHPC“-

Z55“ R-F- Mˆbtkhbg ˆmc G-I- Rbgmhsydq+ DhjnmYk ldsgncr Yookhdc sn fqYuhsYshnmYk rbYssdqhmf

Ylokhstcdr+ IGDO .4 ’1/00( /76 ZXq@hu900/0-0413“ Z9IROHPC“-

Z56“ B-C- Vghsd+ EYbsnqhyYshnm Oqnodqshdr ne Rnes FqYuhsnm ?lokhstcdr+ IGDO .4 ’1/00( /5/

ZXq@hu900/2-1870“ Z9IROHPC“-

Z57“ P- =jgntqx+ P- Rˆnsnld ˆmc F- Rsdqlˆm+ BnkkhmdYq Ymc Rnes Chudqfdmbdr hm OdqstqaYshud

PtYmstl FqYuhsx+ Ogxr- Qdu- C 73 ’1/00( 0/3/3/ ZXq@hu900/8-/16/“ Z9IROHPC“-

Z58“ C-B- Ctmaˆq ˆmc O-R- Mnqqhcfd+ BYkbtkYshnm ne fqYuhsnm rbYssdqhmf Ylokhstcdr trhmf rsqhmf

aYrdc ldsgncr+ Mtbk- Ogxr- A 322 ’0884( 070 Zgdo�sg.83/7/03“ Z9IROHPC“-

Z6/“ I- Aˆqsdkr+ K-M- Khoˆsnu ˆmc =- Rˆahn Udqˆ+ Cntakd,knfYqhsglr hm Dhmrsdhm,Ghkadqs fqYuhsx Ymc

rtodqfqYuhsx+ IGDO .6 ’1/03( /45 ZXq@hu901/7-2312“ Z9IROHPC“-

Z60“ =- Rˆahn Udqˆ+ Cntakd,knfYqhsglr hm A ; 7 rtodqfqYuhsx9 hloYbs oYqYldsdq cdrbqhoshnm `

lYoohmf sn 0,qnnsdc qhaanm fqYogr+ IGDO .6 ’1/08( /7/ ZXq@hu908/3-02261“ Z9IROHPC“-

Z61“ U- Cdk Ctbˆ+ B- Ctgq+ D- Fˆqch+ K- Lˆfmdˆ ˆmc B-C- Vghsd+ ?m hmeqYqdc YooqnYbg sn

QdffdhyYshnm+ Ogxr- Qdu- C 74 ’1/01( /600/3 ZXq@hu900/7-4836“ Z9IROHPC“-
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Z62“ U- Cdk Ctbˆ+ B- Ctgq+ D- Fˆqch+ K- Lˆfmdˆ ˆmc B-C- Vghsd+ Sgd HmeqYqdc rsqtbstqd ne fYtfd

sgdnqx Ylokhstcdr hm sgd ghfg,dmdqfx khlhs+ IGDO 01 ’1/00( /10 ZXq@hu900/8-2470“

Z9IROHPC“-

Z63“ R- Bˆqnm,Gtns+ D- Fˆqch+ I- Pdhbgdk ˆmc K- Udqmˆyyˆ+ HmeqYqdc rhmftkYqhshdr ne PBC

rbYssdqhmf Ylokhstcdr hm sgd Qdffd khlhs sn Ykk nqcdqr+ IGDO .2 ’1/07( /87

ZXq@hu90600-/374/“ Z9IROHPC“-

Z64“ R- Bˆqnm,Gtns+ D- Fˆqch ˆmc K- Udqmˆyyˆ+ Svn,oYqsnm rbYssdqhmf hm sgd ghfg,dmdqfx khlhs+

IGDO .5 ’1/06( /05 ZXq@hu906/0-/4130“ Z9IROHPC“-
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