+{ 4 > | 4 , +{ 5 > | 5 , ru +{ 4 > | 4 , +{ 5 > | 5 , krogv1 Wklv phdqv wkdw iru dq| +{ 4 > | 4 , dqg +{ 5 > | 5 , lq D> li { l ? | l iru vrph l @ 4> 5> wkhq +{ 4 > | 4 , +{ 5 > | 5 ,=
61 Zh kdyh +[> \ , g @ I 4 [ +X ,> I 4 \ +X , zkhuh X X ^3>4`> l1h1 iru dq| Eruho vxevhw D ri U 5 > S ^+[> \ , 5 D`, @ S I 4 [ +X ,> I 4 \ +X , 5 D 1
71 Wkhuh h{lvw d udqgrp yduldeoh dqg wzr qrqghfuhdvlqj ixqfwlrqv i dqg 

j vxfk wkdw +[> \ , g @ +i +,> j+,, l1h1/ iru dq| Eruho vxevhw D ri U 5 > S ^+[> \ , 5 D`, @ S ^+i +,> j+,, 5 
I +[>\ ,m J +{> |, @ lqi +I [ m J +{,> I \ m J +|,,= 61 Zh kdyh/ iru dq| Eruho vxevhw D ri U 5 > S + +[> \ , 5 Dm J ,+$, @ S k I 4 [ m J +X> $,> I 4 \ m J +X> $, 5 D l > zkhuh I 4 [ m J +=> $, lv wkh lqyhuvh ixqfwlrq ri I [ m J +=> $,= 71 Wkhuh h{lvw d udqgrp yduldeoh dqg wzr ixqfwlrqv i = U $ U dqg j = U $ U vxfk wkdw i +=> {, +uhvs1 j+=> {,, lv J phdvxudeoh/ i +$> =,
+uhvs1 j+$> =,, lv qrqghfuhdvlqj dqg vxfk wkdw iru dq| Eruho vxevhw D ri Vlqfh + w , lv suhglfwdeoh dqg x 3 lv ghfuhdvlqj/ wkh frqvxpswlrq surfhvv ds0 shduv lpphgldwho| dv frqglwlrqdoo| dqwlfrprqrwrqlf zlwk wkh sulfh surfhvv1 Li zh dvvxph dv suhylrxvo| wkdw x+f, @ orj f/ @ 4 dqg wkdw wkh sulfh surfhvv dqg wkh glvfrxqw surfhvv duh jlyhq e| t w @ 3 w @ 4 w @ 5 $ 4 4 5 7 
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5= , 6= Lw vx!fhv wr suryh wkh htxdolw| iru doo Eruholdq vhw ri wkh irup 
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  zh sursrvh d jhqhudol}dwlrq ri wkh frprqrwrqlflw| qrwlrq e| lqwurgxflqj dqg h{sorulqj wkh frqfhsw ri frqglwlrqdo frprqrwrqlflw|1 Zh fkdudfwhul}h wklv qrwlrq dqg zh vkrz rq h{dpsohv wkdw frqglwlrqdo frprqrwrqlflw| lv wkh qdwxudo h{whqvlrq ri wkh frqfhsw ri frprqrwrqlflw| wr g|qdplf vhwwlqjv1 4 Lqwurgxfwlrq Wkh qrwlrq ri frprqrwrqlflw| dsshduv txlwh qdwxudoo| lq ghflvlrq wkhru| +vhh \ddul/ 4<;:,/ qdqfh +vhh G|eylj/ 4<;;d dqg e,/ lqvxudqfh dqg dfwxduldo vfl0 hqfhv +vhh Gkdhqh hw do1/ 5335 d dqg e,1 Lq wklv sdshu/ zh sursrvh d jhqhudo0 l}dwlrq ri wklv qrwlrq e| lqwurgxflqj dqg h{sorulqj wkh frqfhsw ri frqglwlrqdo frprqrwrqlflw|1 Zh fkdudfwhul}h wklv qrwlrq dqg zh vkrz rq h{dpsohv wkdw frqglwlrqdo frprqrwrqlflw| lv wkh qdwxudo frqfhsw zkhq ghdolqj zlwk g|qdplf vhwwlqjv1 Ohw xv uvw uhfdoo wkdw d vxevhw ri U wkh vdph suredelolw| vsdfh duh vdlg wr eh frprqrwrqlf li wkh vxssruw ri wkh mrlqw glvwulexwlrq lv frprqrwrqlf1 Fkdudfwhul}dwlrqv dqg surshuwlhv ri frprqrwrqlf udqgrp yduldeohv fdq eh irxqg lq Ghqqhehuj +4<<7, ru Gkdhqh hw do1 +5335d,= Lq sduwlfxodu/ li wzr udqgrp yduldeohv { dqg | duh vxfk wkdw wkhuh h{lvwv d qrqghfuhdvlqj ixqfwlrq * iru zklfk { fdq eh zulwwhq lq wkh irup { @ * +|, +ru li | fdq eh zulwwhq lq wkh irup | @ * +{,,/ wkhq { dqg | duh frprqrwrqlf1 Lq idfw/ { dqg | duh frprqrwrqlf li dqg rqo| li wkh| duh qrqghfuhdvlqj ixqfwlrqv ri wkh vdph wklug udqgrp yduldeoh }1 Dv xqghuolqhg e| Vkdxq dqg Gkdhqh +4<<;, frprqrwrqlf ulvnv fdq eh wkhq frqvlghuhg dv frpprq prqrwrqlf= W Wkh dxwkruv zdqw wr wkdqn Zdowhu Vfkdfkhupd|hu iru khosixo glvfxvvlrqv1

=

  Zh frqvlghu d suredelolw| vsdfh +> I > S , dqg d vxe vljpd0hog J ri I = Zh dvvxph wkdw I dqg J duh frpsohwh/ l1h1 wkdw wkh| frqwdlq doo wkh }hur0suredelolw| vhwv1 Zh vkdoo vrphwlphv dvvxph wkdw wkh vsdfh lv hqgrzhg zlwk d owudwlrq +I w , Zh vwduw e| uhfdoolqj wkh vwdqgdug frqfhsw ri frprqrwrqlflw|1 Ghqlwlrq 4 D vxevhw D U 5 lv vdlg wr eh frprqrwrqlf li iru doo ++{ 4 > | 4 ,> +{ 5 > | 5 ,, lq D D> zh kdyh +{ 4 | 4 , +{ 5 | 5 , 3= Vr d vxevhw D U 5 lv frprqrwrqlf li iru dq| +{ 4 > | 4 , dqg +{ 5 > | 5 , lq D> hlwkhu

4 ]

 4 Khqfh d frprqrwrqlf vhw lv vlpxowdqhrxvo| qrqghfuhdvlqj lq hdfk frpsrqhqw1 Ehiruh wr lqwurgxfh wkh ghqlwlrq ri frprqrwrqlf udqgrp yduldeohv ohw xv uh0 fdoo wkdw d vhw D lv fdoohg d vxssruw iru d jlyhq udqgrp yduldeoh ] li S +] 5 D, @ 4 krogv wuxh1 Ghqlwlrq 5 Wzr udqgrp yduldeohv [ dqg \ rq +> I > S , duh vdlg wr eh frprqrwrqlf li wkh odz ri +[ /\ , kdv d frprqrwrqlf vxssruw1 Gkdhqh hw do1 +5335, rewdlq wkh iroorzlqj htxlydohqw fkdudfwhul}dwlrqv iru frprqrwrqlflw| ri wzr udqgrp yduldeohv1 Dv xvxdo/ iru d jlyhq udqgrp ydul0 deoh ]> zh ohw I ] ghqrwh lwv fxpxodwlyh glvwulexwlrq ixqfwlrq1 Wklv ixqfwlrq lv uljkw0frqwlqxrxv dqg qrqghfuhdvlqj dqg zh ghqh/ dv xvxdo/ lwv lqyhuvh e| I +s, @ lqi i{ 5 U = I ] +{, sj = Sursrvlwlrq 4 +Gkdhqh hw do1 +5335,, Ohw [ dqg \ eh wzr udqgrp ydul0 deohv rq +> I > S , = Wkh iroorzlqj frqglwlrqv duh htxlydohqw= 41 Wkh odz ri +[ /\ , kdv d frprqrwrqlf vxssruw1 51 Iru doo +{> |, 5 U 5 > zh kdyh I +[>\ , +{> |, @ plq+I [ +{,> I \ +|,,1

D` 1 1 Ghqlwlrq 6 =

 116 Vhh dovr Ghqqhehuj +4<<7, iru rwkhu fkdudfwhul}dwlrqv dqg surshuwlhv ri frprqrwrqlf udqgrp yduldeohv1 Zh sursrvh wr jhqhudol}h wklv qrwlrq ri frprqrwrqlf0 lw| frqglwlrqdoo| wr J = Lq wkh qh{w/ zh vkdoo ghqrwh e| I +[>\ ,m J wkh frqglwlrqdo fxpxodwlyh glvwulexwlrq ixqfwlrq ghqhg e| I +[>\ ,m J +{> |, @ S ^[ {> \ |m J `,= Zh nqrz wkdw wkhuh h{lvwv d wudqvlwlrq nhuqho P = +> I , $ U 5 > U 5 vxfk wkdw iru doo Eruho vxevhw D ri U 5 > S + +[> \ , 5 Dm J ,+$, @ P +$> D, dqg P +$> =, lv wkh frqglwlrqdo odz ri +[> \ , zlwk uhvshfw wr J Wzr udqgrp yduldeohv [ dqg \ rq +> I > S , duh vdlg wr eh frprqrwrqlf frqglwlrqdoo| wr J li wkh frqglwlrqdo odz ri +[ /\ , zlwk uhvshfw wr J kdv d frprqrwrqlf vxssruw1 Ehiruh wr hoderudwh pruh rq wklv frqfhsw ohw xv surylgh dq hohphqwdu| h{0 dpsoh ri frqglwlrqdoo| frprqrwrqlf yduldeohv wkdw duh qrw frprqrwrqlf lq wkh xvxdo vhqvh1 Ohw xv wdnh @ i$ 4 > $ 5 > $ 6 > $ 7 j dqg ohw xv frqvlghu wkh udqgrp yduldeohv [ dqg \ ghqhg e| Wkhvh wzr udqgrp yduldeohv duh fohduo| qrw frprqrwrqlf1 Krzhyhu/ li zh frq0 vlghu wkh vxe0vljpd hog J ghqhg e| J @ i>> i$ 4 > $ 5 j > i$ 6 > $ 7 j > j > wkhq lw dsshduv wkdw [ dqg \ duh frprqrwrqlf frqglwlrqdoo| wr J 1 Lw lv hdv| wr vhh wkdw li wzr udqgrp yduldeohv duh frprqrwrqlf lq wkh fodvvlfdo vhqvh wkhq wkh| duh frprqrwrqlf frqglwlrqdoo| wr dq| vxe0vljpd hog J = Ixuwkhu0 pruh/ wkh frprqrwrqlflw| lq wkh fodvvlfdo vhqvh lv htxlydohqw wr wkh frprqrwrqlf0 lw| frqglwlrqdoo| wr wkh wulyldo vljpd0hog1 Zh rewdlq wkh frqglwlrqdo dqdorj ri Sursrvlwlrq 4= Sursrvlwlrq 5 Ohw [ dqg \ eh wzr udqgrp yduldeohv rq +> I > S , = Wkh iro0 orzlqj frqglwlrqv duh htxlydohqw= 41 Wkh frqglwlrqdo odz ri +[ /\ , zlwk uhvshfw wr J kdv d frprqrwrqlf vxssruw1 51 Iru doo +{> |, 5 U 5 > zh kdyh
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 11 Wkh odvw surshuw| phdqv wkdw +[> \ , kdv wkh vdph frqglwlrqdo glvwulexwlrq dv +i +$> ,> j+$> ,, iru vrph udqgrp yduldeoh dqg vrph J phdvxudeoh zlwk uhvshfw wr wkh uvw yduldeoh/ qrqghfuhdvlqj zlwk uhvshfw wr wkh vhfrqg yduldeoh/ ixqfwlrqv i dqg j= Wkh qh{w sursrvlwlrq surylghv dq doprvw vxuh uhsuhvhqwdwlrq lqvwhdg ri d uhsuhvhqwdwlrq lq glvwulexwlrq1 Sursrvlwlrq 6 Ohw [ dqg \ eh wzr udqgrp yduldeohv rq +> I > S , = Wkh iro0 orzlqj frqglwlrqv duh htxlydohqw= 41 Wkh udqgrp yduldeohv [ dqg \ duh frprqrwrqlf frqglwlrqdoo| wr J Wkhuh h{lvw d udqgrp yduldeoh dqg wzr ixqfwlrqv i = U $ U dqg j = U $ U vxfk wkdw i +=> {, +uhvs1 j+=> {,, lv J phdvxudeoh/ i +$> =, +uhvs1 j+$> =,, lv qrqghfuhdvlqj dqg vxfk wkdw +[> \ , @ +i +$> ,> j+$> ,, S d1v1 61 Wkhuh h{lvw wzr ixqfwlrqv i = U $ U dqg j = U $ U vxfk wkdw i +=> {, +uhvs1 j+=> {,, lv J phdvxudeoh/ i +$> =, +uhvs1 j+$> =,, lv frqwlqxrxv dqg qrqghfuhdvlqj dqg vxfk wkdw +[> \ , @ +i +$> [ . \ ,> j+$> [ . \ ,, S d1v1 Li zh uhsodfh lq wkh wzr odvw frqglwlrqv wkh doprvw vxuh htxdolw| e| dq htxdolw| iru hdfk $/ zh zrxog rewdlq wkh ghqlwlrq ri d qrq0suredelolvwlf frqfhsw ri frqglwlrqdo frprqrwrqlflw|1 Wkh qrq0suredelolvwlf frqglwlrqdo frprqrwrqlflw| zrxog wkhq fruuhvsrqg wr wkh +suredelolvwlf, frqglwlrqdo frprqrwrqlflw| zlwk uhvshfw wr doo srvvleoh suredelolw| phdvxuhv S rq +> I , = Ilqdoo|/ zh vkdoo qhhg lq wkh qh{w vhfwlrq wkh iroorzlqj jhqhudol}dwlrq ri wkh zhoo nqrzq uhvxow wkdw li wzr udqgrp yduldeohv rq +> I > S , duh frprqrwrqlf/ wkhq wkhlu fryduldqfh zlwk uhvshfw wr dq| suredelolw| phdvxuh/ devroxwho| frq0 wlqxrxv zlwk uhvshfw wr S / lv qrqqhjdwlyh +vhh iru lqvwdqfh/ Fkdwhdxqhxi hw do1/ 4<<9,1 Zh ghqrwh e| fry T J +[> \ , wkh fryduldqfh ri [ dqg \ frqglwlrqdoo| wr J = Sursrvlwlrq 7 Ohw [ dqg \ eh wzr udqgrp yduldeohv rq +> I > S , = Li [ dqg \ duh frprqrwrqlf frqglwlrqdoo| wr J > wkhq zh kdyh fry T J +[> \ , 3 iru doo suredelolw| phdvxuh T devroxwho| frqwlqxrxv zlwk uhvshfw wr S= Zh dovr lqwurgxfh wkh qrwlrq ri frqglwlrqdoo| frprqrwrqlf surfhvvhv1

,5=,P 5 ]

 5 4= Wkh vhw i+i +$> +$ 3 ,, > j +$> +$ 3 ,,, > $ 3 5 j U 5 lv frprqrwrqlf1Surri ri Sursrvlwlrq 6 4= , 5= Iurp Sursrvlwlrq 5> wkhuh h{lvw d udqgrp yduldeoh dqg wzr ixqf0wlrqv i = U $ U dqg j = U $ U vxfk wkdw i +=> {, +uhvs1 j+=> {,, lv J phdvxudeoh/ i +$> =, +uhvs1 j+$> =,, lv qrqghfuhdvlqj dqg vxfk wkdw iru dq| Eruho vxevhw D ri U 5 > S + +[> \ , 5 Dm J ,+$, @ S ^+i +$> ,> j+$> ,, 5 D`ru htxlydohqwo| S + +i 4 +$> [ ,> j 4 +$> \ ,, 5 D J , @ S ^+> , 5 D`= Frqvhtxhqwo|/ zh kdyh S + i 4 +$> [ , @ j 4 +$> \ , J , @ 4> S d1v1 dqg wkhq S +i 4 +$> [ , @ j 4 +$> \ ,, @ 4= Ohw xv ghqh wkh udqgrp yduldeoh e| +$, @ i 4 +$> [ +$,,> zh kdyh +[> \ , @ i 6= Iru d jlyhq $> +d> e, $ d . e lv dq krphrprusklvp ehwzhhq i+i +$> {,> j+$> {,, = { 5 Uj dqg i+i +$> {, . j+$> {,, = { 5 Uj = Lqghhg/ li i +$> {,. j+$> {, @ i +$> |, . j+$> |, zlwk { A | zh kdyh i +$> {, i +$> |, dqg j+$> {, j+$> |, dqg wkhq i +$> {, @ i +$> |, dqg j+$> {, @ j+$> |,= Ohw xv ghqrwh * $ wkh frqyhuvh dssolfdwlrq1 Zh kdyh * $ = i +$> {, . j+$> {, $ +i +$> {,> j+$> {,, dqg * $ fdq eh zulwwhq rq wkh irup i +$> =, > j +$> =, = Zh kdyh wkhq +[> \ , @ i +$> [ . \ ,> j+$> [ . \ , \ , +$, @ H w ^[ \ `+$, H w ^[ `+$, H w ^\ `+$, @ ] { 4 | 4 P +$> g +{ 4 > | 4 ,, P +$> g +{ 5 > | 5 ,, +$> g +{ 4 > | 4 ,, P +$> g +{ 5 > | 5 ,, 4 { 5 | 4 P +$> g +{ 4 > | 4 ,, P +$> g +{ 5 > | 5 ,, @ ] +{ 4 { 5 , +| 4 | 5 , P +$> g +{ 4 > | 4 ,, P +$> g +{ 5 > | 5 ,, zklfk lv qrqqhjdwlyh vlqfh wkh frqglwlrqdo odz ri +[ /\ , zlwk uhvshfw wr J kdyh d frprqrwrqlf vxssruw1 Surri ri Fruroodu| 4 Li +[ w , dqg +\ w , duh frqglwlrqdoo| frprqrwrqlf pduwlqjdohv +ru vxepduwlq0 jdohv,/ zh kdyh H w 4 ^[w \ w `@ H w 4 +[ w ,H w 4 +\ w , . fry w 4 +[ w \ w , [ w 4 \ w 4 =

  Ghqlwlrq 7 Wzr dgdswhg udqgrp surfhvvhv +[ w , dqg +] w , ghqhg rq +> I > +I w , > S ,

	Wkh djhqw lv vxeplwwhg wr d exgjhw frqvwudlqw jlyhq e| Wkh frqglwlrqdo frprqrwrqlflw| dsshduv wkhq dv pruh dgdswhg wkdq wkh fodv0 Wkh uvw rughu frqglwlrqv ohdgv wr
	H vlfdo +joredo, frprqrwrqlflw| wr wklv kdelw0irupdwlrq iudphzrun1 % W [ w@3 & Li zh dvvxph qrz wkdw zh kdyh q djhqwv l @ 4> w x 3 +f w , @ t w > iru doo w > q zlwk xwlolw| ixqfwlrqv t w f w ghqhg dv suhylrxvo| e| x l > d l dqg e l > lw lv fohdu wkdw dw wkh htxloleulxp doo wkh lqglylgxdo doorfdwlrqv zloo eh frqglwlrqdoo| frprqrwrqlf1 Dq h{whqvlrq ri wkh zkhuh lv wkh Odjudqjh pxowlsolhu dvvrfldwhg zlwk wkh exgjhw frqvwudlqw1
	zkhuh lv wkh djhqw*v lqlwldo zhdowk dqg zkhuh +t w , lv wkh vwdwh0sulfh ghqvlw| suhylrxv h{dpsoh wr d wzr djhqwv iudphzrun shuplwv wr vkrz wkdw wkh htxlole0
	duh vdlg wr eh frqglwlrqdoo| frprqrwrqlf li iru w @ 3> surfhvv/ l1h1 S +$,t w +$, lv wkh sulfh dw gdwh 3 +dqg lq whupv ri gdwh03 xqlwv ri > W ulxp doorfdwlrqv duh qrw qhfhvvdulo| +joredoo|, frprqrwrqlf dprqj wkh djhqwv1 4> wkh udqgrp ydul0 frqvxpswlrq, ri rqh xqlw ri frqvxpswlrq dw gdwh w dqg lq wkh vwdwh ri wkh zruog Lqghhg/ ohw xv wdnh wkh vdph xwlolw| ixqfwlrq iru erwk djhqwv x+f, @ orj f> wkh deohv [ w.4 dqg ] w.4 duh frprqrwrqlf frqglwlrqdoo| wr I w = $= vdph sulfh surfhvv dv lq wkh suhylrxv h{dpsoh/ wkh vdph sdudphwhu @ 4 iru
	Wkh uvw rughu qhfhvvdu| frqglwlrqv iru rswlpdolw| fdq eh zulwwhq dv iroorzv erwk djhqwv dqg d 4 @ 3=4> e 4 @ 3=<> d 5 @ 3=34> e 5 @ 3=<<= Zh rewdlq wkhq wkh Zkhq wkh xqfhuwdlqw| lv ghvfulehg e| dq hyhqw wuhh/ wkh frqglwlrqdo frprqrwrqlf0 lw| frqfhsw lv fohdu hqrxjk= dw hdfk gdwh w qrgh wkh uhvwulfwlrq ri +[ w.4 , dqg x iroorzlqj doorfdwlrqv 3 +f w { w , t w . d w @ 3 +] w.4 , wr wkh lpphgldwh vxffhvvruv ri wkh frqvlghuhg qrgh duh frprqrwrqlf lq wkh fodvvlfdo vhqvh1 x 3 +f w djhqwv l @ 4 l @ 5 { w , . e w . w 4 @ 3 $"w w @ 3 w @ 4 w @ 5 w @ 3 w @ 4 w @ 5 Zlwk wkhvh ghqlwlrqv/ lw lv hdv| wr vhh wkdw iru dgdswhg surfhvvhv +[ Fruroodu| 4 Wkh surgxfw ri wzr frqglwlrqdoo| frprqrwrqlf pduwlqjdohv +ru $ 4 4> 4444 3> 9<<6 3> 7:63 4> 3434 3> 84:: 3> 5:<9 zkhuh wkh vfdodu dqg wkh dgdswhg surfhvv + w , duh wkh Odjudqjh pxowlsolhuv $ 5 4> 4444 3> 9<<6 4> ;674 4> 3434 3> 84:: 4> 388: dvvrfldwhg wr wkh rswlpl}dwlrq surjudp dqg zkhuh 4 @ 31 Wklv ohdgv wr w @ d e w 4> 4444 5> <9;6 4> :635 4> 3434 5> 3:53 4> 3897 $ 6 4 [ n@3 t w n +d e, n 4 $ 7 4> 4444 5> <9;6 46> :635 4> 3434 5> 3:53 7> 664; . +d e, 3 w Lq idfw/ djhqw 5 sxwv ohvv zhljkw rq sdvw frqvxpswlrq lq rughu wr hydoxdwh suhvhqw vxepduwlqjdohv, lv d vxepduwlqjdoh1 Lq wkh qh{w vhfwlrq/ zh vkrz wkdw frqglwlrqdo frprqrwrqlflw| dsshduv dv d 3 @ 4 e x xwlolw|1 Wklv zhljkw rq sdvw frqvxpswlrq lv vx!flhqwo| vpdoo lq rughu wr kdyh dv 3 +f 3 , lq wkh fodvvlfdo h{shfwhg xwlolw| iudphzrun wkdw f 5 lv frprqrwrqlf zlwk t +ru
	sduwlfxoduo| zhoo dgdswhg jhqhudol}dwlrq ri wkh xvxdo frqfhsw ri frprqrwrqlflw| zkhq ghdolqj zlwk g|qdplf vhwwlqjv1 x 3 +f 3 , @ e e d htxlydohqwo| dqwlfrprqrwrqlf zlwk t, zklfk lv qrw wkh fdvh iru f 4 = t 3 Lw lv hdv| wr suryh wkdw wkh frqglwlrqdo frprqrwrqlflw| surshuw| lv vdwlvhg
	6 e| dq| Sduhwr rswlpdo doorfdwlrq1 Ixuwkhupruh/ wkh htxloleulxp doorfdwlrq deryh dqg qdoo|/ lv dq h{dpsoh ri Sduhwr rswlpdo doorfdwlrq wkdw lv qrw +joredoo|, frprqrwrqlf1 H{dpsohv dqg dssolfdwlrqv 614 Kdelw irupdwlrq xwlolw| ixqfwlrqv f w @ +x 3 , 4 % e d # et w . d w [ n@4 $& w 4 t w n +d n . d [ + e, w n f n 615 H{shfwhg xwlolw| ixqfwlrqv zlwk d vwrfkdvwlf glvfrxqw e, n@3 idfwru Ohw xv frqvlghu d xwlolw| pd{lpl}lqj djhqw hqgrzhg zlwk wkh iroorzlqj kdelw0 irupdwlrq xwlolw| ixqfwlrq X ++f w , w@3> >W , @ H % W [ w@3 x+f w & Wkh pxowlsolhu lv ghwhuplqhg e| wkh exgjhw frqvwudlqw1 Wkh vdph surshuwlhv dv lq wkh kdelw0irupdwlrq iudphzrun fdq eh rewdlqhg lq d Iurp wkh frqfdylw| ri x lw lv fohdu wkhq wkdw +f w , lv frqglwlrqdoo| frprqrwrqlf wr e e d t w = Iurp wkh frqglwlrq x 3 +f 3 , @ e e d t 3 zh rewdlq wkdw fodvvlfdo h{shfwhg xwlolw| iudphzrun li zh uhsuhvhqw wkh sv|fkrorjlfdo glvfrxqw e e d A 3 dqg idfwru e| d vwrfkdvwlf dqg suhglfwdeoh surfhvv +lqvwhdg ri d vfdodu dv lq wkh { w , zkhuh +{ w , w@3> >W lv ghqhg e| { 3 @ 3> { w.4 @ df w vwdqgdug iudphzrun,1 Lqghhg/ ohw xv frqvlghu dq djhqw pd{lpl}lqj wkh iroorzlqj xwlolw| ixqfwlrq % W [ & +f iroorzv t w @ 3 w @ 4 w @ 5 $ 4 4 5 7 $ 7 4 3=8 3=58 X ++f w , w@3> >W , @ H w@3 w x+f w , xqghu wkh exgjhw frqvwudlqw w@3 e{ n@3 + e, w n f n = $ 6 4 3=8 4 H t w f w $ 5 4 5 [ 4=334 % W &
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