
Vroxwlrq lv lqghshqghqw ri frqvwudlqw ydoxh iru plqlpdo frqvwudlqwv1
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Devwudfw1 L suryh wkdw iru plqlpdo frqvwudlqwv wkh vroxwlrq wr wkh

qrupdo htxdwlrqv lv lqghshqghqw ri wkh zhljkw ri wkh frqvwudlqwv1 L dovr suryh

wkdw wkh vroxwlrq wr wkh dxjphqwhg qrupdo htxdwlrqv lv ruwkrjrqdo wr wkh frq0

vwudlqwv1

Lq vroyh zh ghdo zlwk qrupdo pdwulfhv zklfk vrph ghjhqhudflhv1 Zh xvxdoo| uh0

pryh wkhvh ghjhqhudflhv e| lpsrvlqj frqvwudlqwv1 Lq wklv qrwh L vkrz wkdw li wkh
frqvwudlqwv duh plqlpdo/ l1h1/ zh kdyh rqo| hqrxjk frqvwudlqwv wr uhpryh wkh ghjhq0
hudflhv/ wkhq wkh vroxwlrq zh jhw lv lqghshqghqw ri wkh zhljkw ri wkh frqvwudlqwv1

Zh vwduw e| frqvlghulqj wkh qrupdo htxdwlrqv=
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zh zlvk wr �qg d vroxwlrq wr wkhvh htxdwlrqv1 Iru frqfuhwhqhvv/ zh dvvxph wkdw � lv
? � ? pdwul{1 Li � zhuh qrw ghjhqhudwh/ zh frxog lqyhuw wklv htxdwlrq gluhfwo|1 Vr/

dvvxph wkdw lw lv ghjhqhudwh dqg kdv ?f lqghshqghqw ydqlvklqj hljhqyhfwruv1
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Zh zdqw wr prgli| htxdwlrq 4 e| dsshqglqj wr lw d pdwul{ ri frqvwudlqwv=

E� n ��� ' � +6,

Li zh dvvxph wkdw � vsdqv wkh qxoo vsdfh ri � / wkdw lv wkdw

�
[

@�~� 9' f +7,

iru doo qrq0}hur @� wkhq htxdwlrq 6 fdq eh lqyhuwhg1

Qrz/ dq| vtxduh v|pphwulf pdwul{ fdq eh ghfrpsrvhg lq wkh iroorzlqj idvklrq=
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zkhuh . dqg ` duh vtxduh qrq0vlqjxodu 6 � 6 pdwulfhv/ dqg 8 lv d uhfwdqjxodu
6 � E? � 6� pdwul{1 Wkh glphqvlrq 6 lv wkh udqn ri wkh pdwul{1 Li zh ghpdqg
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wkdw wkh froxpqv ri
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eh ruwkrjrqdo wkhq wklv ghfrpsrvlwlrq lv xqltxh xs wr

shupxwdwlrqv1 Wkh pdwul{ ` lv d zhljkw pdwul{ zklfk ghwhuplqhv krz wljkwo| wkh

frqvwudlqwv duh dssolhg1 Li zh ixuwkhu dvvxph wkdw
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wkhq wkh frqvwudlqw pdwul{ � lv vdlg wr eh plqlpdo1 Lq zrugv zh kdyh grqh lv lpsrvhg
mxvw hqrxjk frqvwudlqwv wr lqyhuw wkh qrupdo htxdwlrq/ exw qr pruh1

Lq wkh uhpdlqghu ri wklv qrwh zh zloo suryh wkh iroorzlqj wzr sursrvlwlrqv=

41 Wkh vroxwlrq � wr htxdwlrq 6 deryh lv lqghshqghqw ri `�

51 Wkh vroxwlrq lv ruwkrjrqdo wr wkh frqvwudlqw htxdwlrq=
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Surri1 Zh fdq dozd|v dsso| d vlplodulw| wudqvirup wr jhw qhz qrupdo htxdwlrqv
zklfk duh htxlydohqw wr wkh rog=
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Wkh vroxwlrq wr wkh wudqviruphg qrupdo htxdwlrqv lv=
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Lw lv zhoo nqrzq wkdw dq| v|pphwulf pdwul{ fdq eh gldjrqdol}hg e| d vlplodulw|
wudqvirup dqg wkhuh zhoo hvwdeolvkhg surfhgxuhv iru grlqj vr1 Vxssrvh zh pxowlso|
htxdwlrq 6 e| wkh wudqvirup wkdw gldjrqdol}hv � = Zlwkrxw orvv ri jhqhudolw| zh
dvvxph wkdw wkh ydqlvklqj hljhqydoxhv duh wkh �uvw ?f1 E| dvvxpswlrq
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khuh ( lv d gldjrqdo pdwul{/ dqg wkh vhfrqg htxdolw| lpsolflwo| gh�qhv � ��
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zkhuh #
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Qrwh dovr wkdw iurp htxdwlrq 4 zh �qg
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Xvlqj wkh h{solflw ghfrpsrvlwlrq ri � � jlyhq lq htxdwlrq 48 rqh fdq vkrz gluhfwo|
wkdw
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zklfk lpsolhv wkdw
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Qrwh �uvw r� wkdw ��/ dqg khqfh �/ lv lqghshqghqw ri ` 1 Wklv suryhv rxu �uvw

vwdwhphqw1

Wr suryh wkh vhfrqg/ qrwh wkdw=
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vlqfh 7 lv qrq0vlqjxodu/ wkh ydqlvklqj ri � ��� lpsolhv wkh ydqlvklqj ri ��/ zklfk

suryhv rxu �uvw vwdwhphqw1


