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Lqvwuxfwlrqv1 Dqvzhu wkuhh txhvwlrqv1 H{sodlq doo |rxu dqvzhuv1

41 H{sodlq zkdw lv phdqw e| d xqlirup odz ri odujh qxpehuv1 H{sodlq wkh
lpsruwdqfh ri xqlirup odzv ri odujh qxpehuv lq hvwdeolvklqj frqvlvwhqf|
ri wkh fodvv ri qrqolqhdu hvwlpdwruv zh kdyh frqvlghuhg1 Looxvwudwh wklv
zlwk dq h{dpsoh vkrzlqj zk| srlqwzlvh frqyhujhqfh lv qrw hqrxjk1
Suryh wkdw wkh hpslulfdo glvwulexwlrq ixqfwlrq edvhg rq dq l1l1g1 vdpsoh
lv xqlirupo| frqvlvwhqw ^|rx pd| dvvxph wkdw wkh srsxodwlrq f1g1i1 lv
frqwlqxrxv dqg vwulfwo| prqrwrqlf`1 d2fo

51 Vxssrvh wkdw |rx zrxog olnh wr nqrz wkh glphqvlrqv ri d wdeoh/ wkh
zlgwk +` ,/ dqg wkh ohqjwk +uäc exw wkdw |rx rqo| fdq jhw revhuyd0
wlrqv rq wkh duhd ø ' `ué Lq idfw/ |rx kdyh wzr vhsdudwh uhvhdufk
dvvlvwdqwv zkr phdvxuh hdfk txdqwlw| pdq| wlphv/ exw xqiruwxqdwho|
wkh| pxowlso| wkhlu phdvxuhphqwv wrjhwkhu ehiruh sdvvlqj wkhp rqwr
|rx1 Vshfl?fdoo|/ vxssrvh wkdw

uð å ã2Eufä dqg `ð å ã2E`fäc ð ' �c é é é c ?c

zkhuh `f dqg uf duh wkh wuxh xqnqrzq sdudphwhuv/ dqg wkdw |rx re0
vhuyh ø�c é é é c ø?c zkhuh øð ' `ðuðé Qrwh wkdw wkh ghqvlw| ixqfwlrq ri d
fkl0vtxduhg zlwk r ghjuhhv ri iuhhgrp lv sE%( rä ' e3%*2%r*23�E�*2är*2E�*KEr*2ää
iru dq| r : f dqg % è fc zkhuh K lv wkh jdppd ixqfwlrq/ dqg kdv phdq
r dqg yduldqfh 2ré

+d, Vkrz wkdw li su lv wkh ghqvlw| ri uð dqg s` lv wkh ghqvlw| ri
`ðc wkhq
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zkhuh sø lv wkh ghqvlw| ixqfwlrq iru wkh yduldeoh øé deo
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+e, Ehfdxvh sø lv vr frpsolfdwhg/ lw lv qrw ihdvleoh wr frpsxwh lw dq0
do|wlfdoo|1 H{sodlq krz |rx zrxog rewdlq dq xqeldvhg vlpxodwlrq
hvwlpdwru ri erwk søEøð( wä dqg YsøEøð( wä*Ywc zkhuh w ' Euc` ä
^|rx vkrxog gudz wkh vdph udqgrp yduldeohv iru doo ydoxhv ri w`é
Dovr vkrz wkdw lw lv qrw srvvleoh wr jhw dq xqeldvhg vlpxodwru ri wkh
orjdulwkplf ghulydwlyh ri wkh olnholkrrg ixqfwlrq Y,?*Yw ri wkh re0
vhuyhg vdpsoh ø�c é é é c ø?c zkhuh ,?Ewä '

S?
ð'� *L} søEøð( wäé Wkxv

h{sodlq qrz zk| lw lv qrw srvvleoh wr rewdlq frqvlvwhqw hvwlpdwruv
ri wf wklv zd| xqohvv wkh qxpehu ri vlpxodwlrq gudzv lqfuhdvhv wr
lq?qlw|1 d�fo

+f, Vkrz lqvwhdg krz wr hvwlpdwh wf e| wkh Jhqhudol}hg Phwkrg ri
Prphqwv1 dSo

61 Vxssrvh |rx duh lqwhuhvwhg lq hvwlpdwlqj d sdudphwhu yhfwru w ' Ew�c w2ä
iurp d vdpsoh prphqw frqglwlrq C?Ewä ^iru zklfk CEwä ' .C?Ewä lv
htxdo wr }hur li dqg rqo| li w ' wfoc dqg wkdw d suholplqdu| hvwlpdwru ew2
ri w2 lv dydlodeoh1 Rxwolqh wkh frqglwlrqv wkdw duh qhhghg iru wkh hvwlpd0
wru ew� wkdw plqlpl}hv ðððC?Ew�c ew2äððð wr eh frqvlvwhqw dqg dv|pswrwlfdoo|
qrupdo1 Glvfxvv wkh flufxpvwdqfhv xqghu zklfk wkh glvwulexwlrq ri ew2
d>hfwv wkh glvwulexwlrq ri ew�éd2fo

71 Vxssrvh wkdw f�c é é é c f? duh l1l1g1 dqg wkh iroorzlqj srsxodwlrq pr0
phqw frqglwlrqv duh nqrzq=

.

+#
6�Efðc wfä
62Efðc wfä

$,
' fc

iru vrph xqltxh wfc zkhuh6�Efðc wä ' fðýw dqg62Efðc wä ' Efðýwäôé

+d, Gh?qh wkh fodvv ri Jhqhudol}hg Phwkrg ri Prphqwv hvwlpdwruv ri
wf edvhg rq wkh deryh udqgrp vdpsoh ri vl}h ?é dôo

+e, Jlyh wkh dv|pswrwlf glvwulexwlrq ri dq| phpehu ri wklv fodvv dqg
gh?qh wkh prvw h!flhqw hvwlpdwru1 \rx vkrxog jlyh wkh h{solflw
irupxod ^lq whupv ri wkh srsxodwlrq yduldqfh j2` lq wkh fdvh zkhuh
fð lv qrupdoo| glvwulexwhg1 dbo

+f, Vkrz wkdw wkh h!flhqw JPP hvwlpdwru lv htxlydohqw wr vroylqj
wkh vlqjoh htxdwlrq
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iru vrph kc q wkdw ghshqg rq wfé Lq wkh qrupdo fdvh/ jlyh kc qé Lv
wklv frqvlvwhqw zlwk wkh Fudphu0Udr wkhruhpB dSo
^\rx pd| xvh wkh idfwv wkdw iru wkh qrupdo glvwulexwlrq= Ve '
.Efðý.fðäeýôñ@h2Efðä ' f dqg.Efðý.fðäSý�Dñ@hôEfðä ' f`1

81 Vxssrvh wkdw zh duh lqwhuhvwhg lq hvwlpdwlqj wkh k|û txdqwloh ri wkh
frqwlqxrxv udqgrp yduldeoh +c l1h1/ wkh qxpehu wfEkä vxfk wkdw èhd+ é
wfEkäo ' kc jlyhq d udqgrp vdpsoh +�c é é é c +? iurp wklv srsxodwlrq1
Gh?qh iru dq| k zlwk f é k é �

MkE|ä ' tð}?E|ä n E2ký �äc
dqg frqvlghu wkh hvwlpdwru ew wkdw vhwv wkh iroorzlqj ?uvw rughu frqglwlrq
htxdo wr }hur
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+d, Suryh wkdw ew lv frqvlvwhqw dqg ghulyh lwv dv|pswrwlf glvwulexwlrq1d�eo
+e, Qrz vxssrvh wkdw +ð lq +4, lv dfwxdoo| d uhvlgxdo/ l1h1/ +ð ' %ðýq5ð/

zkhuh %ð dqg 5ð duh revhuyhg yduldeohv/ exw q lv dq xqnqrzq vorsh
sdudphwhu1 Glvfxvv wkh mrlqw hvwlpdwlrq ri w dqg qé dSo

91 Vxssrvh wkdw iru vrph nqrzq k zlwk f ÷ k ÷ � zh kdyh

èhE+| ' �ä ' 8 Eqf|
käc | ' �c é é é c ?c

iru vrph xqnqrzq sdudphwhu qf : fc zkhuh 8 lv wkh vwdqgdug Fdxfk|
f1g1i1/ zlwk 8 E%ä '
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+d, Ohw eq eh dq| }hur ri
C?Eqä '
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ryhu wkh frpsdfw vhw î ' d"c �*"o iru vrph srvlwlyh " vxfk wkdw
qf 5 îé Vkrz wkdw eq lv frqvlvwhqw1 \rx pd| xvh wkh idfw wkdw
8 E%ä ' �ý �*%nïE�*%ôä dv %$4é dSo

+e, Vkrz wkdw
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+f, Li k ' �c eq lv lqfrqvlvwhqw1 H{sodlq1 deo
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