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Zkhq zh vwxg| �Glylgh dqg Frqtxhu� w|sh dojrulwkpv/ zh riwhq frph dfurvv
uhfxuuhqfh uhodwlrqv gxulqj wkh dqdo|vlv skdvh1 Zh qhhg wr vroyh wkhvh wr nqrz
wkh frpsoh{lw| ri wkhvh dojrulwkpv1 Zh qrz wdnh xs vrph phwkrgv wr vroyh
vxfk htxdwlrqv1 Wklv vhfwlrq lv fryhuhg lq Fkdswhu 7 ri |rxu errn1

Vxevwlwxwlrq Phwkrg +Fkdswhu 714, Vwhs 4= Jxhvv wkh irup ri wkh vrox0
wlrq1 Wklv lv wkh prvw gl!fxow sduw lq wklv phwkrg1 Yhu| riwhq zh kdyh vhhq d
vlplodu fdvh ehiruh dqg jdlq lqwxlwlrq iurp lw iru wklv surfhvv1

Vwhs 5= Xvlqj pdwkhpdwlfdo lqgxfwlrq/ vkrz wkdw wkh deryh jxhvv zrunv1
Li lw grhv qrw/ uhylvh |rxu jxhvv dqg gr lw djdlq$
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Wklv lv vlplodu wr wkh rqh zh idfh lq wkh dqdo|vlv ri phujh vruw1

Jxhvv=w+q, @ R+q ojq,
Vr zh qhhg wr vkrz wkdw wkhuh duh frqvwdqwv f5 A 3 dqg q3 vxfk wkdw w+q, �

f5q ojq iru doo q � q31 Zh gr wklv e| xvlqj pdwkhpdwlfdo lqgxfwlrq1
Lqgxfwlrq K|srwkhvlv= Dvvxph wkdw wkh deryh krogv iru vpdoohu ydoxhv ri q

dqg vkrz wkdw lw krogv iru odujhu ydoxhv1 Lq sduwlfxodu/ zh nqrz wkdw
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Zh qhhg wr dovr pdnh vxuh wkdw erxqgdu| frqglwlrqv krog zkhq fkrrvlqj
wkh ydoxh ri f51 Zh grq*w qhhg wr vkrz wkdw wklv krogv iru q @ 4> vlqfh wkh
gh�qlwlrq rqo| uhtxluhv wkh uhvxow wr krog iru q � q3/ zh fdq vwduw wklv iurp d
kljkhu ydoxh ri q1 ^Vhh sdjh 88 ri |rxu errn iru pruh rq wklv wrslf`1
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Wklv orrnv olnh wkh suhylrxv h{dpsoh zlwk wkh whup q uhsodfhg e| 41 Wkh
idfw wkdw zh kdyh xvhg urxqglqj xs grhv qrw pdwwhu pxfk dv lw wxuqv rxw1 Vr
rxu jxhvv zloo eh d ixqfwlrq wkdw jurzv vorzhu1

Jxhvv= w+q, @ R+q,
Vr zh pxvw vkrz wkdw wkhuh duh frqvwdqwv f5 A 3 dqg q3 vxfk wkdw w+q, � f5q

iru doo q � q31 Zh dwwhpsw wklv e| lqgxfwlrq djdlq1
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Exw zkhq f5 A 3/ f5q . 4 lv qrw ohvv wkdq ru htxdo wr f5q iru dq| ydoxh ri
q1 Rxu phwkrg glg qrw zrun$ Zh kdyh wzr fkrlfhv= Fkdqjh rxu jxhvv wr d
eljjhu ixqfwlrq olnh R+q5, ru �uhgr� wkh surri e| vwuhqjwkhqlqj rxu lqgxfwlrq
k|srwkhvlv$

Qhz Jxhvv=w+q, � f5q� e iru vrph srvlwlyh e1 Qrwh wkdw zkloh wklv orrnv
olnh d vpdoohu ydoxh wkdq ehiruh zh pd| eh fkrrvlqj d odujhu ydoxh ri f5 wklv
wlph durxqg1 Zh wu| djdlq$
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Wklv wlph lw zrunhg$ Pruhryhu/ f5q � e ? f5q= Khqfh w+q, @ R+q, diwhu doo$

Djdlq/ zh pxvw fkrrvh wkhvh frqvwdqwv vr wkdw erxqgdu| frqglwlrqv duh
vdwlv�hg1
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Ohw p @ ojq1 Wkh deryh uhfxuvlrq fdq qrz eh zulwwhq dv
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Wklv lv pxfk pruh pdqdjhdeoh$ Lq idfw/ zh nqrz wkh dqvzhu iurp suhylrxv
h{dpsohv1 v+p, @ R+p ojp,

Wkhuhiruh/ zh kdyh=
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Sohdvh qrwh wkdw oj ojq @ oj+ojq,=
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1 w+4, @ �+4,1 Wkhq w+q, fdq eh erxqghg

dv|pswrwlfdoo| dv iroorzv=

41 Li i+q, @ R+qorje d��, iru vrph frqvwdqw � A 3/ wkhq w+q, @ �+qorje d,1

51 Li i+q, @ �+qorje d,/ wkhq w+q, @ �+qorje d ojq,1

61 Li i+q, @ 
+qorje d.�, iru vrph frqvwdqw � A 3/ dqg li di+qe , � fi+q, iru
vrph frqvwdqw f4/ dqg q vx!flhqwo| odujh/ wkhq w+q, @ �+i+q,,1

Zh zloo qrw jr lqwr wkh surri ri wklv wkhruhp +zklfk lv grqh xvlqj uhfxuvlrq
wuhhv,/ exw pdlqo| xvh lw rq vhyhudo h{dpsohv1

H{dpsoh : w+q, @ 5w+q5 , . �+q, dv lq phujh vruw1

Khuh d @ e @ 5> orje d @ 4> i+q, @ �+q,1 Vr zh duh lq fdvh 5 ri wkh wkhruhp1
Khqfh w+q, @ �+q ojq,

H{dpsoh ; w+q, @ 6w+q5 , . fq> f A 31

Khuh d @ 6> e @ 5> orje d @ orj5 6 A 4> i+q, @ �+q,1 Vr zh duh lq fdvh 4 ri
wkh wkhruhp1 Khqfh w+q, @ �+qorj5 6,

H{dpsoh < w+q, @ :w+q5 , . fq5> f A 31

Khuh d @ :> e @ 5> orje d @ orj5 : A 5> i+q, @ �+q5,1 Vr zh duh lq fdvh 4 ri
wkh wkhruhp1 Khqfh w+q, @ �+qorj5 :,

H{dpsoh 43 w+q, @ <w+q6 , . q=

Khuh d @ <> e @ 6> orje d @ orj6 < @ 5> i+q, @ �+q,1 Vr zh duh lq fdvh 4 ri
wkh wkhruhp1 Khqfh w+q, @ �+q5,
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Khuh d @ 4> e @ 6
5 > orje d @ 3> i+q, @ �+4,1 Vr zh duh lq fdvh 5 ri wkh
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H{dpsoh 45 w+q, @ 6w+q7 , . q ojq
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Khuh d @ 6> e @ 7> orje d @ orj7 6 ? 4> i+q, @ �+q ojq,1
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Vr zh duh lq fdvh 6 ri wkh wkhruhp1 Khqfh w+q, @ �+q ojq,
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iru dq| � A 31 Vr wkh pdvwhu wkhruhp grhv qrw dsso|1 D pruh jhqhudo
fdvh lv zrunhg rxw ehorz dqg lw lqfoxghv wkh deryh h{dpsoh1
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Dvvxph wkdw q @ em >+wkh uhpdlqlqj fdvhv duh grqh h{dfwo| dv lq wkh errn iru
pdvwhu wkhruhp � vhh Fkdswhu 717151
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