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3141 Sureohp 4= Wkh Ryhuodsslqj Jhqhudwlrqv Prgho

Dvvxph dq ROJ0hfrqrp| zkhuh wkhuh duh wzr w|shv ri djhqwv +D dqg E, lq hdfk
jhqhudwlrq1 Ohw ��| eh wkh qxpehu ri djhqwv ri w|sh � +� ' �c�, lq shulrg |1 Doo
djhqwv olyh iru 5 shulrgv1 Dq djhqw eruq dw wlph | frqvxphv St

|
zkhq |rxqj dqg
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zkhq rog1 Wkh hqgrzphqw sur�oh iru w|sh � djhqwv lv E�c f� dqg iru w|sh E
djhqwv Efc ��1 Erwk djhqwv kdyh xwlolw| ixqfwlrqv ri wkh irup
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+d, Ghwhuplqh wkh rswlpdo frqvxpswlrq sur�oh/ iru d jlyhq lqwhuhvw udwh/ iru
djhqw � +� ' �c�,1

+e, Zkdw lv wkh htxloleulxp udwh ri lqwhuhvwB

+f, Ghwhuplqh wkh frqvxpswlrq sur�oh lq htxloleulxp iru wkh wzr w|shv ri djhqwv1

Sureohp 5= D vpdoo rshq ROJ hfrqrp|

Frqvlghu wkh iroorzlqj vpdoo rshq ROJ hfrqrp| zklfk idfhv d frqvwdqw lqwhuhvw
udwh o1 Djhqwv olyh iru wzr shulrgv1 Lq wkh �uvw shulrg wkh| zrun dqg jhw dq
lqfrph +|/ dqg lq wkh vhfrqg shulrg wkh| duh uhwluhg1 Dq djhqw eruq dw wlph |

frqvxphv St| zkhq |rxqj dqg S�|n� zkhq rog1 Frqvxphu suhihuhqfhv duh jlyhq e|
wkh xwlolw| ixqfwlrq

L
�
St
|
c S�

|n�

�
' *? St

|
n q *? S�

|n�
�

Ohw �| ghqrwh wkh qxpehu ri |rxqj djhqwv dw wlph |1 Wkh srsxodwlrq jurzwk udwh
lv E� n ?� dqg wkh shu fdslwd lqfrph jurzwk udwh lv E� n }�1

Wkh jryhuqphqw vhwv d oderu0lqfrph wd{ udwh/ � 1 Wd{ uhyhqxhv duh xvhg iru
oxps0vxp wudqvihuv wr wkh rog djhqwv/ ��

|
1 Lq hdfk shulrg wkh jryhuqphqw exgjhw

pxvw eh edodqfhg/ l1h1
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+d, Ghulyh wkh vdylqjv ixqfwlrq/ l1h1 ghulyh dq djhqw*v rswlpdo fkrlfh ri vdylqjv
dv d ixqfwlrq ri klv lqfrph +|/ wkh wd{ udwh � / dqg wkh wudqvihu ��|n�1

+e, Dvvxph wkdw q E� n o� ' �1

Fdofxodwh wkh djhqw*v uhdfwlrq wr wd{ udwh fkdqjhv/ l1h1 fdofxodwh
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Xqghu zkdw frqglwlrqv zloo wkhuh eh Ulfdugldq htxlydohqfh lq wklv hfrqrp|B
Xqghu zkdw frqglwlrqv zloo doo djhqwv lq wkh hfrqrp| ehqh�w iurp srvlwlyh

wudqvihuv iurp |rxqj wr rogB H{sodlq zk|1

Sureohp 6= D forvhg ROJ hfrqrp|

Frqvlghu dq hfrqrp| vlplodu wr wkdw lq wkh suhylrxv sureohp/ exw qrz dvvxph
wkdw wkh hfrqrp| lv forvhg1 Wkhuh lv qr jryhuqphqw dfwlylw|/ vr � ' ��

|
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doo |1 Dovr/ wkhuh lv qr surgxfwlylw| jurzwk +} ' f,1
Surgxfwlrq lv

s Eg|� ' &k
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zkhuh &| ghqrwhv wkh shu fdslwd fdslwdo vwrfn lq wkh ehjlqqlqj ri shulrg |1
Shuihfw pdunhwv hqvxuh wkdw wkh lqwhuhvw udwh lv
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dqg wkdw oderu lqfrph lv
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+d, Ghulyh wkh vdylqjv ixqfwlrq/ l1h1 ghulyh dq lqglylgxdo*v rswlpdo fkrlfh ri
vdylqjv dv d ixqfwlrq ri klv zdjh1

+e, Vkrz wkdw wkh g|qdplfv ri &| lv jlyhq e|
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+f, Ghwhuplqh wkh vwhdg| vwdwh fdslwdo vwrfn1 Fkhfn lwv vwdelolw| surshuwlhv1

3151 Sureohp 7= Shqvlrq v|vwhpv

Ohw xv qrz xvh wkh prgho lq sureohp 6 wr frpsduh wzr shqvlrq v|vwhpv1
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+d, Iluvw/ frqvlghu d ixoo| ixqghg shqvlrq v|vwhp1 Lq shulrg |/ wkh jryhuqphqw
froohfwv oxps vxp wd{hv � | iurp wkh |rxqj djhqwv1 Wkh wd{ uhyhqxhv duh lqyhvwhg
lq sk|vlfdo fdslwdo dqg uhwxuqhg wr wkh rog jhqhudwlrq wkh qh{w shulrg1 Wkh rog
dw |n � wkxv jhw E� n o|n�� � | iurp wkh jryhuqphqw1

Frpsduhg wr wkh prgho lq sureohp 5/ krz zloo vdylqjv/ wkh lqwhuhvw udwh/ dqg
wkh fdslwdo vwrfn eh d�hfwhg e| wklv shqvlrq v|vwhpB

+e, Qh{w/ frqvlghu d sd|0dv0|rx0jr shqvlrq v|vwhp1 Djdlq/ lq shulrg |/ wkh
jryhuqphqw froohfwv oxps vxps wd{hv � | iurp wkh |rxqj/ exw qrz wkh wd{ uhyhqxhv
duh lpphgldwho| wudqvihuuhg wr wkh fxuuhqwo| rog1 Dvvxph wkdw wkh shu fdslwd wd{
lv frqvwdqw ryhu wlph/ l1h1 � | ' � iru doo |1

Krz zloo vdylqjv/ wkh lqwhuhvw udwh/ dqg wkh fdslwdo vwrfn eh d�hfwhg e| wklv
shqvlrq v|vwhpB
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