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Devwudfw

Zh vwxg| zkdw fdq eh grqh zlwk srlqwzlvh surshuwlhv dv rssrvhg
wr xqlirup surshuwlhv rq frpsdfw lqwhuydov1

4 Lqwurgxfwlrq
Elvkrs gh�qhv frqwlqxlw| dqg gl�huhqwldelolw| ri ixqfwlrqv lq whupv ri xqlirup
ehkdylru rq frpsdfw lqwhuydov1 Vr �frqwlqxlw|� lv uhdoo| xqlirup frqwlqxlw|
rq frpsdfw lqwhuydov/ dqg �gl�huhqwldelolw|� hqwdlov xqlirup frqyhujhqfh ri
wkh gl�huhqfh txrwlhqw rq frpsdfw lqwhuydov1 Elvkrs vd|v wkdw �wkh frqfhsw
ri d srlqwzlvh frqwlqxrxv ixqfwlrq lv qrw uhohydqw1� Wklv lv d vhqwlphqw zlwk
zklfk L kdyh d orw ri v|psdwk|1 Qhyhuwkhohvv/ wkh sxusrvh ri wklv sdshu lv wr
vhh zkdw fdq eh grqh zlwk wkh srlqwzlvh gh�qlwlrqv1

Rqh ihdwxuh ri wkh srlqwzlvh dssurdfk lv wkh surplqhqw uroh sod|hg e|
frxqwdeoh fkrlfh1 Li/ olnh ph/ |rx suhihu wr uhmhfw frxqwdeoh fkrlfh/ wkhq |rx
vhhp wr eh irufhg wr xvh Elvkrs*v dssurdfk1 Li/ lqghhg/ Elvkrs*v dssurdfk lv
wkh uljkw rqh/ wkhq wklv lv dq dujxphqw iru uhmhfwlqj frxqwdeoh fkrlfh/ iru e|
vr grlqj |rx duh irufhg wr gr wkh uljkw wklqj1

5 Wkh phdq ydoxh wkhruhp
D ixqfwlrq s / gh�qhg rq d qrqwulyldo lqwhuydo d@c Ko/ kdv d ghulydwlyh 6 dw d
srlqw % lq d@c Ko li iru hdfk 0 : f wkhuh h{lvwv B : f vr wkdw iru doo + lq d@c Ko/ li
m%� +m � B/ wkhq msE%�� sE+��6E%� +�m � 0 m%� +m1 Wklv lv wkh srlqwzlvh
yhuvlrq ri wkh Elvkrs gh�qlwlrq1
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Li % 9' + duh uhdo qxpehuv/ gh�qh wkh gl�huhqfh txrwlhqw e|

{sE%c +� '
sE%�� sE+�

%� +
�

Li U lv wkh lqwhuydo d%c +o/ zh dovr zulwh {sEU� iru {sE%c +�1 Qrwh wkdw {sE%c +�
lv v|pphwulf lq % dqg +1

Dq lpphgldwh frqvhtxhqfh ri wkhvh gh�qlwlrqv lv

Ohppd 4 Ohw s eh gh�qhg rq d@c Ko dqg gl�huhqwldeoh dw %1 Li U? lv d vh0
txhqfh ri vxelqwhuydov ri d@c Ko frqwdlqlqj %/ zkrvh ohqjwkv frqyhujh wr f/ wkhq
{sEU?�$ s �E%�1

Surri1 Vxssrvh @ � S � % � _ � K1 Lw vx!fhv wr vkrz wkdw li _� S : f
lv vpdoo/ wkhq vr lv {s ESc _�� s �E%�1 Li _� S 	 B/ wkhq

msE%�� sES�� s �E%�E%� S�m � 0E%� S�

dqg msE_�� sE%�� s �E%�E_� %�m � 0E_� %�/ vr

msE_�� sES�� s �E%�E_� S�m � 0E_� S�c

vr m{s ESc _�� s �E%�m � 01

D vruw ri frqyhuvh wr wklv ohppd lv wkdw li {s E%c +�$ _ dv + $ %/ dqg li
s lv vwurqjo| h{whqvlrqdo dw %/ wkhq s �E%� ' _1

Zlwk wklv ohppd lq kdqg/ zh fdq suryh d phdq ydoxh wkhruhp +xvlqj
frxqwdeoh fkrlfh, wkdw vx!fhv iru wkh xvxdo dssolfdwlrqv1 Lq wkh wkhruhp/
wkh lqglfdwhg vxsuhpxp qhhg qrw h{lvw/ exw lw lv fohdu zkdw lw phdqv iru lw
wr h{fhhg d uhdo qxpehu1

Wkhruhp 5 Ohw s eh gl�huhqwldeoh rq wkh qrqwulyldo lqwhuydo d@c Ko1 Wkhq

t�T
%Md@cKo

s �E%� � {sE@c K��

Surri1 Wkh frqfoxvlrq phdqv wkdw/ iru hdfk 0 : f/ wkhuh h{lvwv % lq d@c Ko
vxfk wkdw s �E%� � {sE@c K� � 01 Zh zloo frqvwuxfw d vhtxhqfh ri frpsdfw
lqwhuydov d@c Ko ' Ufc U�c U2c � � � vxfk wkdw U? lv rqh ri wkh wzr slhfhv rewdlqhg
e| elvhfwlqj U?3�/ dqg {sEU?� : {sEU?3��� 0*2?1 Lw iroorzv iurp wkh ohppd
wkdw s �E%� � {sE@c K�� 0 iru % 5 W U?1

Vhw Uf ' d@c Ko1 Li U?3� kdv ehhq frqvwuxfwhg/ ohw u dqg - eh lwv ohiw dqg
uljkw kdoyhv1 Wkhq {sEu� n {sE-� ' 2{sEU?3��/ vr hlwkhu {s Eu� ru {s E-�
h{fhhgv {sEU?3��� 0*2?1 Wkhuhiruh zh fdq fkrrvh U? dv ghvluhg1
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Fruroodu| 6 Ohw s eh gl�huhqwldeoh rq wkh qrqwulyldo lqwhuydo d@c Ko1 Li s �E%� �
f iru hdfk % lq d@c Ko/ wkhq sEK� � sE@�1 Li/ lq dgglwlrq s �E%� : f iru vrph
% 5 d@c Ko/ wkhq sEK� : sE@�1

Nxvkqhu ^5/ Wkhruhp 4/ sdjh 535` vkrzv wkdw li s �E%� : f iru % 5 E@c K�/
wkhq sEK� : sE@� rq d@c Ko1 +Nhhs lq plqg wkdw/ iru Nxvkqhu/ doo ixqfwlrqv
duh srlqwzlvh frqwlqxrxv e| Wvh��wlq*v wkhruhp1 Dfwxdoo|/ kh dsshdov wr wkh
qrqglvfrqwlqxlw| wkhruhp/ udwkhu wkdq wr Wvh��wlq*v wkhruhp1, Wkh nh| du0
jxphqw lv klv surri ri ^5/ Ohppd 4/ sdjh 533`/ wkdw li s lv lqfuhdvlqj lq
d qhljkerukrrg ri hdfk srlqw ri E@c K�/ wkhq s lv lqfuhdvlqj rq d@c Ko1 Wklv
dujxphqw lv hvvhqwldoo| wkh vdph dv wkdw jlyhq lq wkh surri ri Wkhruhp 5
deryh1

Vwulfwo| lqfuhdvlqj srlqwzlvh frqwlqxrxv ixqfwlrqv vdwlvi| wkh lqwhuphgldwh
ydoxh wkhruhp +qr fkrlfh qhfhvvdu|,1

Wkhruhp 7 Ohw s eh d vwulfwo| lqfuhdvlqj/ srlqwzlvh frqwlqxrxv ixqfwlrq rq
wkh qrqwulyldo lqwhuydo d@c Ko1 Li sE@� � S � sEK�/ wkhq wkhuh h{lvwv % lq d@c Ko
vxfk wkdw sE%� ' S1

Surri1 Ohw @ ' %fc %�c � � � c %? ' K eh htxdoo| vsdfhg srlqwv lq d@c Ko1 Dv s
lv vwulfwo| lqfuhdvlqj/ wkhuh h{lvwv � vxfk wkdw sE%�� � S � sE%�n2�/ dqg wkhuh
pd| eh xs wr wkuhh vxfk �/ exw qrw irxu1 Wkh vhw ri vxfk lqwhuydov d%�c %�n2o/ dv
? ydulhv/ kdv wkh �qlwh lqwhuvhfwlrq surshuw|/ dqg frqwdlqv duelwudulo| vpdoo
lqwhuydov1 Wkxv/ e| wkh frpsohwhqhvv ri d@c Ko/ wkh lqwhuvhfwlrq ri wklv vhw
frqwdlqv d xqltxh qxpehu %1 Wkh frqfoxvlrq iroorzv iurp wkh frqwlqxlw| ri
s dw %1

6 H{dpsoh
Ohw ^f 	 ^� 	 ^2 	 � � � eh d vhtxhqfh ri udwlrqdo qxpehuv lq dfc �o wkdw lv
hyhqwxdoo| erxqghg dzd| iurp dq| uhdo qxpehu1 Gh�qh sE%�/ iru ^? � % �
^?n�/ wr eh srvlwlyh/ frqwlqxrxv/ dqg slhfhzlvh olqhdu zlwk sE^?� ' sE^?n�� '
f/ sEE^? n ^?n��*2� � ? dqg

] ^?n�

^?

sE%�_% '
�

2?n�
�

Wkh ixqfwlrq 8 E%� '
U %

f
sE|�_| h{lvwv iru hdfk %/ dqg 8 �E%� ' sE%�1 Wkh

ixqfwlrq s lv srlqwzlvh frqwlqxrxv exw qrw xqlirupo| frqwlqxrxv rq dfc �o +lw
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lv xqerxqghg,/ dqg wkh ixqfwlrq 8 kdv d frqwlqxrxv srlqwzlvh ghulydwlyh rq
dfc �o/ exw grhv qrw kdyh d ghulydwlyh lq wkh vhqvh ri Elvkrs1

Lq zkdw vhqvh grhv wkdw lqwhjudo h{lvwB Wkh vxsuhpxp ri
U %

f
}E|�_| h{0

lvwv/ zkhuh } udqjhv ryhu xqlirupo| frqwlqxrxv qrqqhjdwlyh ixqfwlrqv wkdw
duh grplqdwhg e| s 1 Lw h{lvwv lq wkh vhqvh ri Elvkrs0Fkhqj= Wkhuh lv d
vhtxhqfh s? ri xqlirupo| frqwlqxrxv ixqfwlrqv zlwk frpsdfw vxssruw vxfk
wkdw

S
?

U %

f
ms?E%�m _% frqyhujhv/ dqg sE%� '

S
? s?E%� zkhqhyhu

S
? ms?E%�m

frqyhujhv +zklfk lw dozd|v grhv,1 +Vhh ^4/ sdjh 555`1, Lqghhg/ s? lv wkh
uhvwulfwlrq ri s wr d^fc ^?o1

Uhihuhqfhv
^4` Elvkrs/ Huuhww dqg Grxjodv Eulgjhv/ Frqvwuxfwlyh dqdo|vlv/

Vsulqjhu0Yhuodj 4<;8

^5` Nxvkqhu/ Erulv D1/ Ohfwxuhv rq frqvwuxfwlyh pdwkhpdwlfdo dqdo|vlv/
Dphu1 Pdwk1 Vrf1 4<;7 +Prvfrz 4<:6,
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