
SGD PT?SDQMINM DLADCCIMF

OQNAHDL

?ookhb]shnmr ]mc ?kfnqhsglr

Hnm]sg]m Jnl]c] Dqhjrdm ]mc ?msnmhm Kdqntw

H]mt]qx 11+ 1/13



Bnmsdmsr

Imsqnctbshnm

NoshlWk Dladcchmfr Wmc hcdWkr

Oqdkhlr

Icd]kr adsvddm nqhdmsdc nqcdqr

QdkWshnmr sn nsgdq oqnakdlr

Udbsnqhr]shnm

Bnlotshmf ”wdc,cdfqdd hrnfdmhdr

?kfnqhsglr enq bnlotshmf NoshlWk Dladcchmfr

Onrhshud cd”mhsd sdqm]qx pt]cq]shb enqlr

?kfnqhsglr

RtllWqx

? ’l]fhb sqhbj“

1



� Oqduhntr JTKA rdlhm]qr4 Cdtqhmf bnqqdronmcdmbd-

� O]rrhmf adsvddm hcd]kr ]mc hrnfdmhdr rdbnmc m]stqd mnv---:

� Im sghr s]kj+ vd ]cc nqhdmsTshnmr hmsn sgd ohbstqd-

� BRICG+ RB?KKNO+ - - -

� Dwsq] c]s] ne ]m hlTfhmTqx ptTcqTshb nqcdq hmrhcd ne ] pt]sdqmhnm nqcdq-
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� Vd vhkk knnj ]s nqhdms]shnmr+ otqdkx nm sgd pt]sdqmhnm rhcd-

� Noshl]k dladcchmfr+ ]mc pt]cq]shb.pt]sdqmhnm hcd]kr-

� ’Im sgd pt]sdqmhnm vnqkc+ dudqxsghmf hr d]rx“-

� Sgd bdmsq]k sgdld ne snc]x4 Sgd pt]sdqmhnm dladcchmf oqnakdl

Oqnakdl

.hudm Tm nqcdq O ⊂ >k�∞� Tmc Tm hlTfhmTqx ptTcqTshb nqcdq �� bnlotsd Tm

noshlTi dladcchmf ι 9 � ↪→ O� nq cdbhcd mnmd dwhrsr-

� Vdékk ”mhrg . rtll]qhyd vhsg ]m ’hrnfdmx l]fhb sqhbj“-
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IlWfhmWqx PtWcqWshb Ehdkcr

� I 9: Q¯
\
�Q( enq rnld Q ∈ Q-

� 1,chldmrhnm]k Q,]kfdaq] Q)
\
�QQ-

� ?m dkdldms � : t)
\
�Qx g]r ] bnmitf]sd �̄ : t�

\
�Qx-

� B]m cd”md sgd sq]bd

so¯�( : �) �̄ : 1t

]mc mnql

m¯�( : ��̄ : t1 ) Qx1

� Dudqx � ∈ I r]shr”dr �1 � so¯�(�) k¯�( : +-
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IlWfhmWqx PtWcqWshb Ehdkcr

� ? iTsshbd K hm I hr rnldsghmf ne sgd enql

K : β0Q) β1Q

vgdqd β0, β1 hr ] Q,a]rhr ne I-

� ?m nqcdq � hr ] k]sshbd sg]s hr ]krn ] rtaqhmf ne I-

� 0 ∈ � ]mc � hr bknrdc tmcdq ltkshokhb]shnm-

� Sgdqd hr ] lTwhlTi nqcdq �B ⊂ I + bnms]hmhmf ]kk nsgdq nqcdqr hm I-

� Sgd bnmctbsnq ne � hr e 9: =�B 9 �[- Im sghr b]rd+ � : Q) e�B -
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DwWlokd

Sgd Dhrdmrsdhm hmsdfdqr

]mc ] rtanqcdq hm Q¯
\
�2(-
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AWbifqntmc

� ? pt]sdqmhnm ]kfdaq] > nudq Q hr ] 3,chldmrhnm]k

Q,]kfdaq]-Q) �Q) iQ) jQ-
� Ltkshokhb]shnm cd”mdc ax �1 : �p, i1 : �n, �i : �i� : j-

� Cd”md sgd bnmitf]sd ne � : q) �t) ix ) jy sn ad �̄ : q� �t� ix � jy-

� Sgd qdctbdc sqTbd ne � ∈ >k�∞ hr

soc¯�( 9: �) �̄ : 1q

� Sgd qdctbdc mnql ne � ∈ >k�∞ hr

moc¯�( 9: ��̄ : q1 ) pt1 ) nx1 ) npy1

� Dudqx � ∈ >k�∞ r]shr”dr �1 � soc¯�(�) moc¯�( : +-
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HWsshbdr

� ? iTsshbd K hm >k�∞ hr rnldsghmf ne sgd enql

K : β0Q) β1Q) β2Q) β3Q

vgdqd β0, β1, β2, β3 hr ] Q,a]rhr ne >k�∞-

� ?m nqcdq O hr ] k]sshbd sg]s hr ]krn ] rtaqhmf ne >k�∞-

� Sgdqd hr ] l]whl]k nqcdq bnms]hmhmf ]kk nsgdq nqcdqr Sgdqd ]qd l]mx

l]whl]k nqcdqr hm >k�∞-

� MA� Rnldshldr hm sghr s]kj+ vd lhfgs qdedq sn sghmfr ]r ’k]sshbdr“+ dudm he

sgdx cnmés g]ud etkk q]mj-

0-



PtWsdqmhnm Nqcdqr

? ’pt]sdqmhnm nqcdq“

00



PtWsdqmhnm Nqcdqr

? ’pt]sdqmhnm nqcdq“

!b]ud]s4 2 : 3(
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Dladcchmfr

� Sgd bdmsq]k sgdld ne sghr s]kj hr dladcchmfr ι 9 I ↪→ >k�∞-

� Ne bntqrd+ ι¯0B( : 0/,��

� Kds I 9: Q¯ω(- Vg]s rgntkc ι¯ω( ad:
� Qdb]kk ω1 � so¯ω(ω ) m¯ω( : +-
� Dmntfg sn ”mc � ∈ >i�� vhsg soc¯�( : so¯ω(, moc¯�( : m¯ω(-
� ι hr tmhptdkx cd”mdc ax ι¯ω(-
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Dladcchmf

ι 9 Q¯
\
�0( ↪→ > cd”mdc ax

ι¯
\
�0( : g-
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Dladcchmf

?cchmf ι¯�B(+
�B : Q=

\
�0[-
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?cchmf aWbi sgd ptWsdqmhnm Nqcdq

Vd ]cc a]bj sgd

pt]sdqmhnm nqcdq O+ ]mc

b]m ]rj+ vg]s hr ι¯I( OO:
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?m noshlWk dladcchmf

ι¯I( OO : ι¯Q) 2�B(-
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Oqhlhshudkx Nqhdmsdc Nqcdqr

� Vd r]x sg]s ι 9 � ↪→ O hr ]m noshlTi dladcchmf vgdmdudq

ι¯I( OO : �

� Fhudm ]m dladcchmf ι 9 I ↪→ >k�∞+ vd b]kk sgd o]hq ¯O, ι( ] oqhlhshudkx

�,nqhdmsdc nqcdq O+ he ι¯I( OO : ι¯�(-
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Bnqqdronmcdmbd ne hcdWkr

Kds ¯O, ι( ad ] oqhlhshudkx �,nqhdmsdc nqcdq-

� Fhudm ]m �,hcd]k O+ vd b]m knnj ]s sgd bnqqdronmchmf kdes O,hcd]k O}ι¯O(〉-
� Bnqqdronmchmfkx+ fhudm ] kdes O,hcd]k E + vd fds ] ι¯�(,hcd]k E O ι¯I(-

Gnv ]qd sgdrd nodq]shnmr qdk]sdc:

Oqnonrhshnm

� .hudm Tm hmudqshaid �,hcdTi O� vd gTud sgTs O}ι¯O(〉 O ι¯�( : ι¯O(-

� .hudm T ides O,hcdTi E � vd gTud sgTs E ⊇ O}E O ι¯I(〉 ⊇ O}m¯E(〉-
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GnqhynmsWk Wmc udqshbWk hcdWkr

?rrtld k¯E( hr oqhld- Sgqdd b]rdr4

� O}E O ι¯I(〉 : O}k¯E(〉

1-



GnqhynmsWk Wmc udqshbWk hcdWkr

?rrtld k¯E( hr oqhld- Sgqdd b]rdr4
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GnqhynmsWk Wmc udqshbWk hcdWkr

?rrtld k¯E( hr oqhld- Sgqdd b]rdr4

� O}E O ι¯I(〉 : O}k¯E(〉
� E hr ] cdrbdmchmf hcd]k
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GnqhynmsWk Wmc udqshbWk hcdWkr

?rrtld k¯E( hr oqhld- Sgqdd b]rdr4

� O}E O ι¯I(〉 : O}k¯E(〉
� E hr ] cdrbdmchmf hcd]k

� O}E O ι¯I(〉 : E
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GnqhynmsWk Wmc udqshbWk hcdWkr

?rrtld k¯E( hr oqhld- Sgqdd b]rdr4

� O}E O ι¯I(〉 : O}k¯E(〉
� E hr ] cdrbdmchmf hcd]k

� O}E O ι¯I(〉 : E
� E hr ] gnqhynmsTi hcd]k he

k¯E( � e + sgd bnmctbsnq-

� E hr ]m Trbdmchmf hcd]k he

k¯E( | e + sgd bnmctbsnq-

13



Imsqnctbshnm

NoshlWk Dladcchmfr Wmc hcdWkr

Oqdkhlr

Icd]kr adsvddm nqhdmsdc nqcdqr

QdkWshnmr sn nsgdq oqnakdlr

Udbsnqhr]shnm

Bnlotshmf ”wdc,cdfqdd hrnfdmhdr

?kfnqhsglr enq bnlotshmf NoshlWk Dladcchmfr

Onrhshud cd”mhsd sdqm]qx pt]cq]shb enqlr

?kfnqhsglr

RtllWqx

? ’l]fhb sqhbj“

14



VgWs hr lhrrhmf9

Fhudm svn oqhlhshudkx �,nqhdmsdc l]whl]k nqcdqr+ ”mc ]m �,hcd]k bnmmdbshmf
sgdl-

� Udbsnqhy]shnm qdctbdr sn dmcnlnqoghrl qhmf bnlots]shnm-

� Eqnl WBUO1/[
0
+ sghr v]r ”qrs rgnvm enq � : Q=

\
�n[+ h-d- sgd BRICG b]rd-

� K]sdq fdmdq]khrdc sn Tilnrs ]qahsq]qx nqcdqr hm WVdr11[
1
-

� Dwonmdmsh]k hm sgd mtladq ne chrshmbs oqhld e]bsnqr ne sgd chrbqhlhm]ms-

� Gnvdudq+ vd b]m Tilnrs fds hs ’enq eqdd“-

0
Q]shnm]k hrnfdmhdr eqnl hqq]shnm]k dmcnlnqoghrlr

0
Nqhdms]shnmr ]mc sgd rtodqrhmftk]q dmcnlnqoghrl qhmf oqnakdl
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? mdv qdctbshnm

Sgd mdv qdctbshnm enkknvr eqnl sgd enkknvhmf rhlokd oqnonrhshnm4

Oqnonrhshnm

Gds ¯O0, ι(, ¯O1, ι( ad svn oqhlhshudix �,nqhdmsdc nqcdqr- Lgdm sgdhq bnmmdbshmf hcdTi

E hr gnqhynmsTi-

Rn+ fhudm ¯O0, ι0(, ¯O1, ι1(+ vd mddc nmkx ”w sgd nqhdms]shnmr-

� Ehmc ]m dkdldms β ∈ >k�∞ rtbg sg]s ¯βO1β
�0, ι0( hr oqhlhshudkx �,nqhdmsdc-

� Rnkud βι1¯ω(� ι0¯ω(β : +-

� Bnlotsd sgd bnmmdbshmf hcd]k E 9: O0O1L

� Ehmc sgd rnktshnm ]r ι0¯O( : E O ι0¯I(-
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Bnlotshmf dpthuWkdms hcdWkr ne W fhudm mnql

Bnlotshmf hrnfdmhdr ne ”wdc cdfqdd Q4 Bnlotsd sgd dmcnlnqoghrl qhmfr )

knnj enq hcd]kr dpthu]kdms sn sgd bnmmdbshmf hcd]k ne mnql Q-

� Kds E ad sgd bnmmdbshmf hcd]k-

� Q , n0,1
4 Bnlotsd qdctbdc a]rhr ne E -

� Q / n04,3
4 JKOS-

� Enq Q hm adsvddm gdqd+ sgd oqnakdl rddlr g]qc WAJL12[
2
-

� Bnmmdbsdc sn sgd pt]sdqmhnm dladcchmf oqnakdl-

2
Iloqnudc ]kfnqhsglr enq ”mchmf ”wdc,cdfqdd hrnfdmhdr adsvddm rtodqrhmftk]q dkkhoshb

btqudr
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Bnlotshmf dpthuWkdms hcdWkr ne W fhudm mnql

� Vd ]qd sqxhmf sn ”mc ]m hcd]k

dpthu]kdms sn O+O ne mnql Q-

� O hr oqhlhshudkx nqhdmsdc ax �+
]m hcd]k E ne mnql Q hmctbdr ]
!mns mdbdrr]qhkx oqhlhshud(

Q) Q�,nqhdms]shnm nm OK¯E(
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Bnlotshmf dpthuWkdms hcdWkr ne W fhudm mnql

� Ilonqs]ms rodbh]k b]rd4 O+

nqhdmsdc ax Q=g[-
� Bnlotsdc ] oqhlhshud

Q=14[,nqhdms]shnm nm O-

2-



Bnlotshmf dpthuWkdms hcdWkr ne W fhudm mnql

� Ilonqs]ms rodbh]k b]rd4 O+

nqhdmsdc ax Q=g[-
� Bnlotsdc ] oqhlhshud

Q=14[,nqhdms]shnm nm O-

� Sgd ]rbdmchmf hcd]k hr d]rhkx

bnlotsdc-
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Bnlotshmf dpthuWkdms hcdWkr ne W fhudm mnql

� K]sdq4 b]m bnlotsd dladcchmfr ne � hmsn fdmdqhb nqcdqr hm >k�∞+

vgdmdudq cdra¯�( , n3,2
-

� Bnqnkk]qx4 Vd b]m bnlotsd hcd]kr ne mnql Q , n1,2
adsvddm O+ ]mc O he

sgdx dwhrs !vhsg O+ rodbh]k(-

� Im fdmdq]k4 bnlotshmf sgdrd hcd]kr ne mnql Q qdctbdr sn bnlotshmf noshl]k

dladcchmfr ne Q=Qg[-
� Enq fdmdqhb O++ sgd qdctbshnm nmkx vnqjr to sn Q , n1,2

+ ]mc qdpthqdr

bnlotshmf noshl]k dladcchmfr to sn cdra¯�( , n1-
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QdkWshnm sn sdqmWqx ptWcqWshb enqlr

Im fdmdq]k sgd pt]sdqmhnm dladcchmf oqnakdl rddlr g]qc-

� Vknf- vd b]m ]rrtld sg]s so¯�( : ++ rn � ∈ ¯O(+-
� Unhfs+ Bgo 114 Sgdqd hr ] chrbqhlhm]ms,oqdrdquhmf ahidbshnm

�
Pt]sdqmhnm nqcdqr

to sn hrnlnqoghrl

}
⇔
�

Sdqm]qx pt]cq]shb enqlr

to sn rhlhk]qhsx

}

sg]s b]m ad fhudm ax rdmchmf O sn sgd mnql enql ne ¯O(+-
� h-d- he β0, β1, β2 hr ] a]rhr ne ¯O(�+ sgd ]rrnbh]sdc sdqm]qx pt]cq]shb enql hr

N¯t, x, y( 9: moc¯tβ0 ) xβ1 ) yβ2(-

� Ntq b]rd4 Sgd pt]sdqmhnm dladcchmf oqnakdl ⇔ qdoqdrdmshmf ]m hmsdfdq

ax ] onrhshud cd”mhsd sdqm]qx pt]cq]shb enqlr ne chrbqhlhm]ms n-
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? udqx dWrx rodbhWk bWrd Wkfnqhsgl

Eqnl sghr onhms enqv]qc+ vd vhkk sghmj ne sgd dladcchmf oqnakdl ]r fhudm ]m

nqcdq O ⊂ >k�∞ ]mc ]m hmsdfdq k+ ”mc � ∈ O vhsg soc¯�( : + ]mc moc¯�( : k-
Rodbh]k b]rd4 Kds �1 : �0, i1 : �n+ ]mc O : Q) �Q) iQ) jQ-
� Sgd ]rrnbh]sdc mnql enql hr N¯t, x, y( : t1 ) nx1 ) ny1

� Rnkud hs lnctkn n sn ”mc t++ vhsg t
1
+ · k ¯inc n(-

� Ehmc x, y r]shrexhmf x1 ) y1 : ¯k� ¯t+ ) jn(
1(<n enq hmbqd]rhmf j vhsg

Bnqm]bbgh]-

� Sgdm � : �¯t+ ) jn( ) ix ) jy hr ] rnktshnm-
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A!a!a!anmtr WookhbWshnm�

Ehmchmf ] btqud nqhdmsdc ax ] fhudm nqcdq �4

� Vgdm � : Q) eQ=g[+ sghr hr rnkudc ax CUrSe�tpuU hm RB?KKNO-

� Bnlotsdr ] q]mcnl cdbdmchmf e ,hrnfdmx eqnl i¯B�( : 0617+ ax bnlotshmf

]m dmcnlnqoghrl ne cdfqdd eL vhsg L rlnnsg-

� Enq fdmdq]k �+ ]mnsgdq dwhrshmf ]kfnqhsgl hr sn ”qrs rnkud hs nm sgd

pt]sdqmhnm rhcd+ sgdm rs]mc]qc JKOS ) sq]mrk]sd hcd]k

� Sghr trdc sn ad hm Rdzs]ér jdx fdmdq]shnm+ snnj 0+ gntqr-

� Mdv ]kfnqhsgl4 ’]r dffibhdms ]r sgd ”qrs+ ats ]r fdmdq]k ]r sgd rdbnmc“4

� Bnlotsd ]m dladcchmf ne Q) f� hm O : Q) �Q) iQ) jQ+ tmshk sghr cd”mdr
] noshl]k dladcchmf ne Q) f� hmsn Dmc¯B�(-

� Bnlotsd sgd ]rbdmchmf hrnfdmx ne cdfqdd f trhmf sgd dladcchmf-
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Sgd fdmdqhb bWrd

Fhudm ] ’q]mcnl“ pt]sdqmhnm nqcdq O+ bnlotsd ]m dkdldms � ∈ O�+( vhsg
moc¯�( : k-

� Ehqrs qdrtks WVdr11[4 Bnlotshmf ] qdctbdc a]rhr ne O qdud]kr � he k , n0,1
-

� !Qd]kkx vnqjr to sn k , n1,2
(-

� ?f]hm WAJL12[4 Sdbgmhptdr ]ookhdc sn sgd nqcdq dladcchmf oqnakdl

vnqjr bnmidbstq]kkx to sn k , n3,4
-

� Sghr rtlldq W?BC12[
3
4 Fdmdqhb ]kfnqhsgl vghbg vnqjr to sn k , n hm ]kk

b]rdr-

� Mdv4 Iloqnuhmf oqduhntr ]kfnqhsgl to sn k , n3,2
+ ]mnsgdq !enq ]qahsq]qx

nqcdqr+ mns itrs l]whl]k�( vhsg sgd r]ld antmc+ ]mc rodbh]k b]rd

hloqnudldmsr ]rrtlhmf e]bsnqhr]shnm-

3
Ehmchmf nqhdms]shnmr ne rtodqrhmftk]q dkkhoshb btqudr ]mc pt]sdqmhnm nqcdqr
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? zqrs Wkfnqhsgl ! GME aWrhr

Fhudm ] pt]sdqmhnm nqcdq O+ bnlotsd ]m dkdldms � ∈ O�+( vhsg moc¯�( : k-

� Sghr ]kfnqhsgl vnqjr vhsg sgd nqcdq hm GME enql

O : }d++ ) d+0�) d+1i) d+2j,
d00�) d01i) d02j,

d11i) d12j,

d22j〉Q

� Rnkuhmf enq sq]bd ]mc lnc n+ vd fds �+ : qβ0 ) t+β1

� Enq hmbqd]rhmf j+ rnkud enq x, y+ rtbg sg]s �0 : jnβ1 ) xβ2 ) yβ3 fhudr sgd

rnktshnm �+ ) �0
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Iloqnuhmf sgd GME aWrhr Wkfnqhsgl

� Mnshbd sg]s vgdm �+ hr rds+ vd ]qd knnjhmf enq j, x, y cd”mhmf

�0 : j · nβ1 ) x · β2 ) y · β3

� Sghr cd”mdr ] mdv k]sshbd Λ hm >k�∞-

� Im e]bs+ sghr k]sshbd Λ hr dw]bskx sgd sq]bd,eqdd o]qs ne sgd tmhptd svn,rhcdc

O,hcd]k ne mnql n-

� Vgdmdudq k , n3,2
+ vd g]ud sg]s �0 hr sgd BUO rnktshnm sn �+ hm Λ-
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? mdv Wkfnqhsgl trhmf W qdctbdc aWrhr

Enq ]mx rnktshnm �+ ]mc ]mx β ∈ O | Q=�[+ sgd sq]bd o]hqhmf soc¯�β( b]m ad

qdud]kdc lnc � : cdraoc¯O( !]mc toodq antmcdc(-

� Entmc ax bnlotshmf sgd chrbqhlhm]ms ne Q}�, β〉 ⊆ O-

� Kds 0, β0, β1, β2 ad ] qdctbdc a]rhr ne O- Ie moc¯βR(k , �
1
+ sgd u]ktd soc¯�β(

hr jmnvm dw]bskx+ ]mc nmd ”mcr � ax rnkhmf sgd khmd]q rxrsdl-

� ?f]hm+ enq l]whl]k nqcdqr+ sghr ’trt]kkx“ g]oodmr enq k , n3,2
-

� Dwoknhs sgd e]bs sg]s sghr vnqjr enq ]mx nqcdq+ mns itrs l]whl]k�

3-



RhlhkWqhsx vhsg BUO hloqnudldms9

� Bnlotsd ]mx rnktshnm �+ vhsg

soc¯�+βR( : soc¯�βR( ¯inc n(

� ?f]hm4 Knnj enq ]m �0 9: �� �+ hm sgd tmhptd svn,rhcdc hcd]k ne mnql n-

� Gdmbd+ fhudm ]mx !mns mdbdrr]qhkx qdctbdc( a]rhr+ vd b]m ]f]hm qdbnudq sgd

r]ld bnlokdwhsx ax cnhmf ] BUO rd]qbg enq sgd k]rs rsdo-
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OWsgnknfhbWk bWrdr

� ?kk sgdrd dwbdos GME,]kfnqhsgl+ qdkhdr nm sgd qdctbdc a]rhr adhmf

rnldvg]s tmhenql

� 0, β0, β1, β2+ vhsg moc¯β/( ≈ n1,2

� Oqduhntr svn4 Qtmshld cnlhm]sdc ax i]t{moc¯βR({
� Gnvdudq+ vhsg e]bsnqhy]shnm+ vd fds ] qtmshld cnlhm]sdc ax idm{moc¯βR({
� ?f]hm+ qdctbdr sn rnkuhmf ] oqhmbho]k pt]cq]shb enql-

� Tmkhjd sgd GME,a]rhr ldsgnc+ sgdqdér rddlhmfkx mn v]x sn qd,q]mcnlhyd

sghr-
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Imsqnctbshnm

NoshlWk Dladcchmfr Wmc hcdWkr

Oqdkhlr

Icd]kr adsvddm nqhdmsdc nqcdqr

QdkWshnmr sn nsgdq oqnakdlr

Udbsnqhr]shnm

Bnlotshmf ”wdc,cdfqdd hrnfdmhdr

?kfnqhsglr enq bnlotshmf NoshlWk Dladcchmfr

Onrhshud cd”mhsd sdqm]qx pt]cq]shb enqlr

?kfnqhsglr

RtllWqx

? ’l]fhb sqhbj“

32



? lWfhb sqhbi

� Htrs khjd ] l]fhb sqhbj+ sghr hr ]r bnnk ]r hs hr trdkdrr�

� Kds n · 00 ¯inc 01(- Vd bnlotsd sgd rgnqsdrs o]sg adsvddm i¯B0( : +
]mc i¯B1( : 0617 hm sgd 1,hrnfdmx fq]og-
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? lWfhb sqhbi

� Kds n : 144 · 2� 0 · 00 ¯inc 01(- Vd vnqj hm sgd pt]sdqmhnm ]kfdaq]

>k�∞ : Q) �Q) iQ) jQ

vgdqd �1 : �0 ]mc i1 : �n-
� Sgd rs]mc]qc nqcdq O ∼: Dmc¯B1( hr

Q) � Q)
�) i

1
Q)

0 ) j

1
Q

� Vd v]ms sgd rl]kkdrs j rtbg sg]s Q=1iω[ dladcr hmsn O+ enq ω : 0(
√
�2

1 -

34



? lWfhb sqhbi

� Enq j : 43+ vd ”mc sgd dladcchmf

ι¯143ω( : 8++608814363+881)
088136+312+++5888

1
g � 12+306+4

1
i�23542+85j,

� Sq]mrk]shmf sgd hcd]k E 9: O}ι¯143ω(, 143〉 sn ]m hrnfdmx eqnl

B1 9 x
1 : t2 ) t

qdud]kr sg]s sgd onhms I ∈ B1 vhsg

t¯I( : 75628157870+6564+g) 581656+1164537+33, g1 : �0

fdmdq]sdr ] 143,hrnfdmxϕ 9 B1 → B0 vhsg i¯B0( : +-
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