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SDUW 4

Gluhfwlrqv= Dqvzhu doo �yh txhvwlrqv1 Sohdvh sxw dqvzhuv wr Sduw 4 lq rqh eoxh0errn
dqg dqvzhuv wr Sduw 5 lq d vhsdudwh eoxh0errn1

41 Gh�qh Zhdn Sduhwr H!flhqf| dqg Vwurqj Sduhwr H!flhqf|1 Dgg wkh
dvvxpswlrqv dqg vkrz wkdw dq doorfdwlrq lv Zhdno| Sduhwr H!flhqw li dqg rqo| li
lw lv dovr Vwurqjo| Sduhwr H!flhqw1

51 Suryh wkh iroorzlqj=
Sursrvlwlrq= Vxssrvh  W lv Sduhwr h!flhqw dqg wkdw suhihuhqfhv duh qrq0vdwldwhg1
Wkhq wkhuh h{lvwv d T� vxfk wkdw ET�c W� lv d Zdoudvldq htxloleulxp1

61 Vxssrvh ETc W� lv d Zdoudvldq htxloleulxp lq sxuh h{fkdqjh1 Dvvxph xwlolw| ixqf0
wlrqv duh frqfdyh1 Wkhq vkrz wkdw wkhuh h{lvw zhoiduh zhljkwv w�/ � ' �c � � � c ?c dqg
d olqhdu vrfldo zhoiduh ixqfwlrq ` '

S
w���E%�� iru zklfk  W lv d vroxwlrq1 Ilqg

wkh w*v |rx qhhg1 Zkdw lqwhusuhwdwlrq fdq |rx sxw rq w�*v lq wklv fdvhB

71 Lq wkh surri ri wkh Vhfrqg Wkhruhp ri Zhoiduh Hfrqrplfv zh kdg wr dvvxph wkdw
doo djhqwv krog srvlwlyh dprxqwv ri doo jrrgv dqg wkdw suhihuhqfhv duh vwulfwo|
frqyh{1 H{sodlq zk| zh qhhg wr gr wklv1

81 Eloo dqg Do frqvxph wzr jrrgv/ vshhfkhv % dqg yrwhv +/ dqg wkh| hdfk kdyh lghq0
wlfdo Free0Grxjodv xwlolw| ixqfwlrqv L� ' %
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1 Eloo dqg Do duh hdfk hqgrzhg

zlwk rqh xqlw ri oderu/ �/ zklfk wkh| vxsso| shuihfwo| lqhodvwlfdoo|1 Vshhfkhv duh
surgxfhg xvlqj rqo| oderu= % ' e�%1 Krzhyhu/ yrwhv uhtxluh wkh xvh ri vrph
vshhfkhv dv zhoo dv oderu= + ' %
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+ 1 Ilqg wkh Frpshwlwlyh Htxloleulxp lq Eloo
dqg Do*v hfrqrp|1
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SDUW 5

Gluhfwlrqv= Dqvzhu erwk txhvwlrqv1 Sohdvh sxw wkh dqvzhuv wr Sduw 5 lq d vhsdudwh
eoxh0errn1

41 Wkhuh duh wzr srvvleoh vwdwhv ri wkh zruog wrpruurz/ r ' � dqg r ' 2�Wrgd|/
? frqvxphuv wudgh frqwlqjhqw fodlpv rq 6 � � sk|vlfdo jrrgv1 Frqvxphuv kdyh
suhihuhqfhv
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zkhuh EZ�c Z2� lv wkh suredelolw| glvwulexwlrq rq vwdwhv 4 dqg 5/ dqg %�
r
lv wkh frq0

vxpswlrq ri frqvxphu � lq vwdwh r1 Ilqdoo|/ ohw ��

&r
eh �*v hqgrzphqw ri jrrg

& lq vwdwh r� Wkhq dvvxph wkdw wkh hqgrzphqwv ri wkh sk|vlfdo jrrgv vdwlvi|S
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iru doo & jrrgv1

+d, Vkrz wkdw li doo wkh ixqfwlrqv �E�� duh vwulfwo| frqfdyh/ wkhq dq| Duurz0Gheuhx
htxloleulxp doorfdwlrq e vdwlv�hv e%�

�
' e%�

2
iru doo �� Lqwhusuhw wklv uhvxow1

+e, Iru wkh fdvh ri 6 ' � +l1h1 rqh sk|vlfdo jrrg,/ zkdw duh wkh htxloleulxp sulfhv
+dvvxplqj dw ohdvw rqh frqvxphu*v xwlolw| lv gl�huhqwldeoh,1

+f, Frqvlghu wkh fdvh zkhuh 6 ' ? ' 2c Z� ' Z2 ' �*2c dqg
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Ilqg wkh Duurz0Gheuhx htxloleulxp1 Lqwhusuhw wkh uhvxow1

51 Dq hfrqrp| kdv d sulydwh jrrg % dqg d sxeolf jrrg C� Wkh sulydwh jrrg fdq eh
frqyhuwhg wr wkh sxeolf jrrg rq d 40iru04 edvlv1 Wkhuh duh� frqvxphuv1 Wkh| hdfk
kdyh suhihuhqfhv L� ' %�n*?Cc dqg duh hqgrzhg zlwk prqh| 6�c iru � ' �c � � � c ��
Ilqdoo|/ dvvxph 6� : � iru doo ��

+d, Ilqg wkh Sduhwr H!flhqw doorfdwlrq lq wklv hfrqrp|1 Lv lw xqltxhB

+e, Ilqg wkh Olqgdko Vroxwlrq iru wkh hfrqrp|1 Lv lw xqltxhB

+f, Jlyh wkh gh�qlwlrq ri d fruh doorfdwlrq1

+g, Vxssrvh wkdw dq lpsurylqj frdolwlrq fdqqrw eh h{foxghg iurp frqvxplqj wkh
sxeolf jrrg C wkdw wkh uhvw ri wkh hfrqrp| surgxfhv1 Lghqwli| wkh fruh1

+h, Qrz vxssrvh wkdw dq lpsurylqj frdolwlrq fdq eh h{foxghg iurp frqvxplqj wkh
sxeolf jrrg C wkdw wkh uhvw ri wkh hfrqrp| surgxfhv1 Lghqwli| wkh fruh1
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