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Lq wklv qrwh/ zh frqvwuxfw dq rswlpl}hg yhuvlrq ri wkh fryhulqj e| edoov xvhg lq wkh
surri ri wkh Ehvlfrylwfk fryhulqj wkhruhp +^4`> dovr vhh ^6`,1 Wkdw lv/ jlyhq dq duelwudu|
vhw D lq dq dssursuldwh phwulf vsdfh dqg d fryhulqj iE+d> u+d,, = d 5 Dj e| forvhg edoov
zlwk erxqghg udgll/ zh zdqw wr h{wudfw d vxefryhulqj zlwk qr fhqwhu lq wkh lqwhulru ri dq|
rwkhu edoo ri wkh vxefryhulqj dqg hdfk srlqw d 5 D lq d edoo zlwk udglxv qr vpdoohu wkdq
u+d,1 Hdvlo| frqvwuxfwhg h{dpsohv rq wkh uhdo olqh vkrz wkdw lq wkh devhqfh ri dgglwlrqdo
dvvxpswlrqv rq wkh udglxv ixqfwlrq u+ü,/ zh pxvw dgmrlq olplw edoov wr wkh ruljlqdo fryhulqj1
Wkh surri wkdw wkh ghvluhg vxefryhulqj wkhq h{lvwv lv qrqvwdqgdug1 Gdylg Ehuj kdv vkrzq
wkdw d vwdqgdug gldjrqdol}dwlrq dujxphqw zrunv iru â0frpsdfw vsdfhv1 Wkh surri jlyhq
khuh xvhv wkh vwdqgdug sduw pds diwhu uhsodflqj d pdjqlñfdwlrq idfwru lq wkh vwdqgdug
Ehvlfrylwfk fryhulqj zlwk d idfwru lqñqlwho| forvh wr 41 Wklv vxjjhvwv d jhqhudo phwkrg iru
rswlpl}lqj vwdqgdug jhrphwulf frqvwuxfwlrqv1
Rxu vhwwlqj lv d phwulf vsdfh +[> ã,> zh zulwh E+f> u, wr ghqrwh d forvhg phwulf edoo

i{ 5 [ = ã+f> {, é uj dqg Fo+H, wr ghqrwh wkh forvxuh ri d vhw H lq [1 Zh zloo dvvxph d
orfdo frpsdfwqhvv frqglwlrq zklfk lv wulyldoo| vdwlvñhg li forvhg edoov lq [ duh frpsdfw1

Wkhruhp1 Ohw D eh dq duelwudu| vxevhw ri [1 Dvvxph wkdw dw hdfk srlqw d 5 D wkhuh lv
fhqwhuhg d forvhg edoo E+d> u+d,, zlwk srvlwlyh udglxv vr wkdw vxs

d5D
u+d, ? .41 Dovr dvvxph

wkdw iru hdfk f 5 D/ wkh vhw

N+f, @ Fo
ýõ
d 5 D = f 5 Eýd> u+d,üôü

lv frpsdfw1 Zlwk hdfk srlqw s 5 Fo+D, zh dvvrfldwh wkh vhw

O+s, @ iw A 3 = ;% A 3> <d 5 D zlwk ã+s> d, ? % dqg mwý u+d,m ? %j=
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Wkhuh h{lvwv d froohfwlrq ri forvhg edoov E zlwk
E ë iE+s> w, = s 5 Fo+D, dqg w 5 O+s,j

vxfk wkdw qr fhqwhu ri dq| edoo lq E lv lq wkh lqwhulru ri dq| rwkhu edoo lq E/ dqg hdfk
d 5 D lv lq d edoo E+s> w, 5 E zlwk w è u+d,1 Li wkh udglxv ixqfwlrq u lv frqwlqxrxv rq D
dqg olpd$s u+d, @ 3 dw hyhu| srlqw s 5 Fo+D, qD/ wkhq E ë iE+d> u+d,, = d 5 Dj=
Surri1 Jlyhq d uhdo qxpehu v A 4/ rqh pd| fkrrvh d srlqw d4 5 D vr wkdw iru hdfk d 5 D/
v ü u+d4, A u+d,1 Vhwwlqj D4 @ D qE+d4> u+d4,,/ wkhuh lv dq d5 5 D4 vr wkdw iru doo d 5 D4/
v ü u+d5, A u+d,1 E| lqgxfwlrq ryhu wkh ruglqdov +vhh iru h{dpsoh ^6`,/ rqh pd| frqwlqxh lq
wklv zd| wr rewdlq d zhoo rughuhg vxevhw idòj ri D vxfk wkdw D ë ^òE+dò> u+dò,,1 Wklv
lv d Ehvlfrylwfk fryhulqj ri D1 Zh zloo hpsor| wkh wudqvihu sulqflsoh wr rewdlq d vhw zlwk
wkh surshuwlhv ri idòj lq d qrqvwdqgdug vwuxfwxuh frqwdlqlqj [ +vhh ^5`,1 Il{ v @ 4 . %
zkhuh % lv d srvlwlyh lqñqlwhvlpdo1 Wkhuh lv dq lqwhuqdo vxevhw D3 @ idòj ri úD zlwk dq
lqwhuqdo zhoo rughulqj ç vxfk wkdw iru uò @ úu+dò, zh kdyh úD ë ^òE+dò> uò,/ dqg zkhq
dò ç dñ / dñ @5 E+dò> uò, dqg v ü uò A uñ1 Pruhryhu/ li d lv lq

úD dqg dò lv wkh ñuvw
hohphqw ri D3 zlwk d 5 E+dò> uò,/ wkhq v ü uò A úu+d,1 Vxssrvh dò 5 D3 dqg E+dò> uò,
frqwdlqv d vwdqgdug srlqw f 5 D1 Wkhq dò lv lq wkh qrqvwdqgdug h{whqvlrq ri wkh frpsdfw
vhw N+f,/ vr dò lv lqñqlwho| forvh lq whupv ri wkh lqwhuqdo phwulf úã wr d vwdqgdug srlqw
ïdò 5 N+f, ë Fo+D,1 Li wkh vwdqgdug sduw ïuò ri uò lv vwulfwo| srvlwlyh/ wkhq ïuò lv lq
O+ïdò,1 Vhw

E @ iE+ïdò> ïuò, = dò 5 D3> ïuò A 3 dqg <f 5 D zlwk f 5 E+dò> uò,j=
Wr vhh wklv lv d fryhulqj ri D zlwk wkh ghvluhg surshuwlhv/ ñ{ edoov E+ïdò> ïuò, dqg
E+ïdñ > ïuñ, lq E zlwk dò ç dñ 1 Wkhq dñ @5 E+dò> uò, dqg +4 . %, ü uò è uñ / vr

ã+ïdñ > ïdò, è ïuò è ïuñ A 3=

Li f 5 D/ dqg dò lv wkh ñuvw hohphqw ri D3 zlwk f 5 E+dò> uò,/ wkhq ã+f> ïdò, é ïuò/ vr
f 5 E+ïdò> ïuò,/ dqg +4 . %, ü uò A u+f,/ vr ïuò è u+f, A 31 ú
Wkhuh pd| eh vrph uhgxqgdqf| lq wkh froohfwlrq E1 Zh fdq/ ri frxuvh/ uhpryh d

edoo E+ïdñ > ïuñ, zkhq E+ïdñ > ïuñ, ë ^iE+ïdò> ïuò, 5 E = dò ç dñj= Wkh surri jlyhq khuh
looxvwudwhv wkh xvh ri wkh wudqvihu sulqflsoh lq rswlpl}lqj d vwdqgdug frqvwuxfwlrq1 Khupdqq
Uhqghu kdv qrwhg wkdw wkh surri fdq dovr ehjlq e| ñ{lqj d k|shuñqlwh vhw Di frqwdlqlqj
hyhu| vwdqgdug srlqw lq D/ dqg vxffhvvlyho| vhohfwlqj d edoo zlwk pd{lpxp udglxv dqg
fhqwhu lq Di iurp edoov zlwk fhqwhuv qrw |hw fryhuhg lq Di 1
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