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Sureohp vhw iru Fkdswhu 6
Wkh txhvwlrqv zlwk d vwdu +I, duh gl!fxow1

Txhvwlrq 4

^D yduldwlrq rq wkh Pxwk prgho ` Dvvxph wkdw wkh pdunhw iru d sduwlfxodu frpprglw| lv

ghvfulehg e| wkh iroorzlqj prgho=

T(
| @ df � d�S| . Y|> d� A 3> +4,

T7
| @ ef . e�S

e
| . X|> e� A 3> +5,

T(
| @ T7

| ^� T|` > +6,

zkhuh T(
| lv ghpdqg/ S| lv wkh dfwxdo +pdunhw fohdulqj, sulfh/ Y| lv d vwrfkdvwlf vkrfn whup

d�hfwlqj ghpdqg/ T7
| lv vxsso|/ S e

| lv wkh h{shfwhg sulfh +l1h1 wkh sulfh wkdw vxssolhuv h{shfw

wr krog lq shulrg w,/ X| lv d vwrfkdvwlf whup d�hfwlqj vxsso|/ dqg T| lv wkh dfwxdo +pdunhw

fohdulqj, txdqwlw| wudghg lq wkh pdunhw1 Lw lv dvvxphg wkdw wkh wzr vwrfkdvwlf vkrfn whupv/

X| dqg Y|/ duh lqghshqghqw dqg qrupdoo| glvwulexwhg zklwh qrlvh whupv +wkhuh lv qr fruuh0

odwlrq ehwzhhq wkhvh whupv dqg erwk whupv glvsod| qr dxwrfruuhodwlrq,= X| � Q+3> �2L , dqg

Y| � Q+3> �2T ,1 Dvvxph wkdw h{shfwdwlrqv duh iruphg dffruglqj wr wkh dgdswlyh h{shfwdwlrqv

k|srwkhvlv +DHK,=

S e
| @ S e

|3� . �
�
S|3� � S e

|3�

�
> � A 3> +7,

zkhuh � uhjxodwhv wkh vshhg dw zklfk h{shfwdwlrqv dgmxvw1

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Ghulyh wkh vwdelolw| frqglwlrq iru wkh prgho1 H{sodlq erwk irupdoo| dqg lqwxlwlyho| zkdw

|rx phdq e| vwdelolw| lq wklv prgho1

4
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Qh{w zh uhsodfh wkh DHK dvvxpswlrq e| wkh dvvxpswlrq ri udwlrqdo h{shfwdwlrqv +wkh UHK,1

Lqvwhdg ri +7, zh xvh=

S e
| @ H|3�S|> +8,

zkhuh wkh h{shfwdwlrqv rshudwru/ H|3�/ ghqrwhv wkdw djhqwv irup h{shfwdwlrqv xvlqj lqirupd0

wlrq gdwhg shulrg w � 4 dqg hduolhu1 Wkh lqirupdwlrq vhw ri wkh djhqwv wkxv lqfoxghv S|3�/

S|32/ hwf1/ T|3�/ T|32/ hwf1/ dv zhoo dv nqrzohgjh derxw wkh vwuxfwxuh dqg sdudphwhuv ri wkh

prgho1

+f, Ghulyh h{suhvvlrqv iru htxloleulxp rxwsxw dqg wkh sulfh ohyho iru wklv fdvh1 Lv wkh prgho

vwdeohB H{sodlq1

Txhvwlrq 5

Vxssrvh wkdw wkh vwrfkdvwlf surfhvv iru \| lv jlyhq e|=

\| @ �f . ��H|\|n� . X|> 3 ? �� ? 4> +4,

zkhuh �f dqg �� duh frqvwdqwv/ H| lv wkh frqglwlrqdo h{shfwdwlrq +edvhg rq wkh shulrg0w

lqirupdwlrq vhw,/ dqg X| lv d vwrfkdvwlf vkrfn whup1 Zh dvvxph wkdw wklv vkrfn whup ihdwxuhv

�uvw0rughu dxwrfruuhodwlrq=

X| @ �X|3� . Y|> 3 ? � ? 4> +5,

zkhuh � lv d frqvwdqw dqg Y| lv d zklwh qrlvh huuru whup +zlwk HY| @ 3 dqg HY 2
| @ �2,1

+d, Fdq |rx wklqn ri dq hfrqrplf h{dpsoh iru zklfk dq h{suhvvlrq olnh +4, dulvhv qdwxudoo|B

+e, Frpsxwh wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru \|1 Klqw = xvh wkh phwkrg ri xqgh0

whuplqhg frh!flhqwv e| wu|lqj d fdqglgdwh vroxwlrq ri wkh irup \| @ �f . ��X| dqg

frpsxwlqj wkrvh ydoxhv iru �f dqg �� iru zklfk wkh fdqglgdwh vroxwlrq lv wkh fruuhfw

vroxwlrq1

+f, Frpsxwh wkh dv|pswrwlf yduldqfh ri \|1 Vkrz wkdw lw ghshqgv srvlwlyho| rq wkh dxwr0

fruuhodwlrq sdudphwhu �1

Txhvwlrq 6

^Wkh Fdjdq +4<89, prgho ` Sklools Fdjdq +rqh ri Plowrq Iulhgpdq*v iulhqgv, zdv yhu| lqwhu0

hvwhg lq wkh skhqrphqrq ri k|shulq dwlrq1 Kh vxjjhvwhg wkdw k|shulq dwlrq frxog eh vwxglhg
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e| orrnlqj dw wkh ghpdqg iru prqh| htxdwlrq1 Dvvxph wkdw prqh| ghpdqg/ h{suhvvhg lq

orjolqhdu irupdw/ lv jlyhq e|=

p| � s| @ � � � ^�.H|s|n� � s|` . x|c � A 3> +4,

zkhuh p| lv wkh prqh| vxsso|/ s| lv wkh sulfh ohyho/ x| lv d vwrfkdvwlf +zklwh qrlvh, huuru whup/

� dqg � duh frqvwdqwv/ dqg � lv wkh uhdo lqwhuhvw udwh +dvvxphg wr eh frqvwdqw,1 Doo yduldeohv

duh h{suhvvhg lq whupv ri orjdulwkpv1 Dvvxph wkdw wkh prqh| vxsso| surfhvv lv ghvfulehg e|=

p| @ �f . ��p|3� . h|> 3 ? �� ? 4> +5,

zkhuh h| lv d +zklwh qrlvh, huuru whup dqg �f dqg �� duh sdudphwhuv1

+d, H{sodlq zk| zh fdq lqwhusuhw htxdwlrq +4, dv d prqh| ghpdqg htxdwlrq1

+e, Frpsxwh wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru wkh sulfh ohyho/ s|1 Vkrz wkdw lw fdq eh

zulwwhq dv d olqhdu ixqfwlrq ri d frqvwdqw/ p| dqg x|1

Txhvwlrq 7

^Ilvfdo srolf| xqghu udwlrqdo h{shfwdwlrqv` Frqvlghu wkh iroorzlqj orj0olqhdu prgho ri d forvhg

hfrqrp| ihdwxulqj udwlrqdo h{shfwdwlrqv1

|| @ df � d� ^U| �H|3�+s|n� � s|,` . d2j| . y�|> +4,

p| � s| @ ff . f�|| � f2U| . y2|> +5,

|| @ �f . ��+s| �H|3�s|, . �2||3� . x|> +6,

j| @ �f . ��j|3� . �2||3� . h|> +7,

p| @ �f .p|3�> +8,

zkhuh || lv rxwsxw/ U| lv wkh qrplqdo lqwhuhvw udwh/ s| lv wkh sulfh ohyho/ j| lv dq lqgh{ iru

�vfdo srolf|/ dqg p| lv wkh prqh| vxsso|1 Ixuwkhupruh/ y�|/ y2|/ x|/ dqg h| duh vwrfkdvwlf

+zklwh qrlvh, vkrfn whupv d�hfwlqj wkh ydulrxv htxdwlrqv ri wkh prgho1 Wkhvh whupv duh

lqghshqghqw iurp hdfk rwkhu/ ihdwxuh qr dxwrfruuhodwlrq/ dqg duh qrupdoo| glvwulexwhg zlwk

phdq }hur dqg frqvwdqw yduldqfh/ l1h1 y�| � Q
�
3> �2��

�
/ y2| � Q

�
3> �2�2

�
/ x| � Q

�
3> �2�

�
/ dqg

h| � Q
�
3> �2e

�
1 Doo yduldeohv/ h{fhsw wkh qrplqdo lqwhuhvw udwh U|/ duh phdvxuhg lq orjdulwkpv1

Wkh sdudphwhuv ri wkh prgho vdwlvi|= d� A 3/ d2 A 3/ f� A 3/ f2 A 3/ �� A 3/ 3 ? �2 ? 4/

3 ? �� ? 4/ dqg �f A 31

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Ghulyh wkh h{suhvvlrq iru wkh DG fxuyh iru wklv prgho1 Ghqrwh wkh frh!flhqwv iru wkh DG

fxuyh e| �f/ ��/ hwfhwhud/ dqg gh�qh wkh +frpsrvlwh, vkrfn whup hqwhulqj wklv htxdwlrq

e| y|1 Vwdwh wkh vwrfkdvwlf surshuwlhv ri y|1
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+f, Ilqg wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru rxwsxw1

+g, Lv �vfdo srolf| lqh�hfwlyh lq wklv prghoB Zkdw grhv |rxu frqfoxvlrq lpso| derxw wkh

ydolglw| ri wkh srolf| lqh�hfwlyhqhvv sursrvlwlrq +SLS,B

+h, I Ghulyh wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru wkh htxloleulxp sulfh/ s|1 Vkrz wkdw wkh

sulfh ohyho pryhv rqh0iru0rqh zlwk wkh prqh| vwrfn1

Txhvwlrq 8

Dvvxph wkdw wkh oderxu pdunhw lv ghvfulehg e| wkh iroorzlqj orjolqhdu prgho=

q(| @ �f � ��+z| � s|, . �2q|3� . x�|> �� A 3> 3 ? �2 ? 4> +4,

q7| @ �f . ��+z| �H|3�s|, . x2|> �� A 3> +5,

q(| @ q7| ^@ q|` > +6,

zkhuh q(| lv wkh ghpdqg iru oderxu/ z| lv wkh qrplqdo zdjh udwh/ s| lv wkh sulfh ohyho/ q7| lv

wkh vxsso| ri oderxu/ dqg q| lv htxloleulxp hpsor|phqw1 Wkh vkrfn whupv lq oderxu ghpdqg

dqg vxsso| duh lqghshqghqw iurp hdfk rwkhu/ ihdwxuh qr dxwrfruuhodwlrq/ dqg duh qrupdoo|

glvwulexwhg zlwk phdq }hur dqg frqvwdqw yduldqfh/ l1h1 x�| � Q
�
3> �2��

�
dqg x2| � Q

�
3> �2�2

�
1

Doo yduldeohv duh phdvxuhg lq orjdulwkpv1 H{shfwdwlrqv duh iruphg dffruglqj wr wkh udwlrqdo

h{shfwdwlrqv k|srwkhvlv dqg H|3� uhsuhvhqwv wkh remhfwlyh h{shfwdwlrq frqglwlrqdo xsrq wkh

lqirupdwlrq vhw dydlodeoh lq shulrg w� 41

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1 Zk| grhv wkh odjjhg hpsor|phqw whup +q|3�,

ihdwxuh lq wkh oderxu ghpdqg htxdwlrqB Zkdw gr zh dvvxph derxw wkh lqfrph dqg

vxevwlwxwlrq h�hfwv lq oderxu vxsso|B

+e, Dvvxph wkdw wkh vkruw0uxq surgxfwlrq ixqfwlrq fdq eh zulwwhq/ lq orjolqhdu whupv/ dv

|| @ �f . ��q|/ zkhuh || lv djjuhjdwh rxwsxw dqg 3 ? �� ? 41 Vkrz wkdw wkh oderxu

pdunhw prgho +4,0+6, lq frpelqdwlrq zlwk wkh surgxfwlrq ixqfwlrq jlyhv ulvh wr wkh Oxfdv

vxsso| fxuyh +OVF,1 Vwdwh dqg h{sodlq dq| vwdelolw| frqglwlrqv wkdw pd| eh uhtxluhg1

+f, Ghulyh wkh vwrfkdvwlf surshuwlhv ri wkh vkrfn whup ri wkh OVF ghwhuplqhg lq sduw +f,1

Txhvwlrq 9

^Oltxlglw| wuds/ PfFdooxp +4<;6,` Frqvlghu wkh iroorzlqj orj0olqhdu prgho ri d forvhg hfrqrp|

ihdwxulqj udwlrqdo h{shfwdwlrqv1

|| � �| @ ��+s| �H|3�s|, . �2+||3� � �|, . x|> +4,

|| @ df � d� ^U| �H|+s|n� � s|,` . y�|> +5,

p| � s| @ || � f�
�
U| �U�W�

�
. y2|> +6,
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zkhuh || lv dfwxdo rxwsxw/ �| lv ixoo hpsor|phqw rxwsxw +dvvxphg wr eh frqvwdqw,/ s| lv wkh

sulfh ohyho/ U| lv wkh qrplqdo lqwhuhvw udwh/ p| lv wkh prqh| vxsso|/ U�W� lv plqlpxp lqwhuhvw

udwh +zklfk lv dwwdlqhg lq wkh oltxlglw| wuds,/ dqg x|/ y�|/ dqg y2| duh vwrfkdvwlf +zklwh qrlvh,

vkrfn whupv1 Wkhvh whupv duh lqghshqghqw iurp hdfk rwkhu/ ihdwxuh qr dxwrfruuhodwlrq/ dqg

duh qrupdoo| glvwulexwhg zlwk phdq }hur dqg frqvwdqw yduldqfh/ l1h1 x| � Q
�
3> �2�

�
/ y�| �

Q
�
3> �2��

�
/ dqg y2| � Q

�
3> �2�2

�
1 Doo yduldeohv h{fhsw U dqgU�W� duh phdvxuhg lq orjdulwkpv1

Wr nhhs wkh prgho dv vlpsoh dv srvvleoh zh dvvxph wkdw wkh prqh| vxsso| lv frqvwdqw ryhu

wlph/ l1h1 p| @ p1 Wkh sdudphwhuv ri wkh prgho vdwlvi|= �� A 3/ 3 ? �2 ? 4/ d� A 3/ dqg

f� A 31

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Ghulyh wkh h{suhvvlrq iru wkh DG fxuyh dqg ghqrwh lwv frh!flhqwv e| �f/ ��/ dqg �2
dqg lwv vkrfn whup e| y|1 H{sodlq zkdw kdsshqv wr wkh DG fxuyh li wkh hfrqrp| �qgv

lwvhoi lq d Nh|qhvldq oltxlglw| wuds1

+f, Frpsxwh wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru rxwsxw dqg wkh sulfh ohyho1 Klqw= xvh

wkh phwkrg ri xqghwhuplqhg frh!flhqwv dqg xvh wuldo vroxwlrqv ri wkh irup || @ �f .

��||3� . �2x| . ��y| dqg s| @ $f . $�||3� . $2x| . $�y|1

+g, Vkrz wkdw wkh prgho lv lqwhuqdoo| lqfrqvlvwhqw/ dqg wkh sulfh ohyho lv lqghwhuplqdwh/

li wkh hfrqrp| lv lq wkh oltxlglw| wuds1 Ghprqvwudwh wkdw Sljrx*v vxjjhvwlrq/ wkdw

frqvxpswlrq ghshqgv rq uhdo prqh| edodqfhv/ ohdgv wr d frqvlvwhqw prgho djdlq1

Txhvwlrq :

Frqvlghu wkh iroorzlqj orj0olqhdu prgho ri d forvhg hfrqrp| ihdwxulqj udwlrqdo h{shfwdwlrqv1

|| @ df � d�u| . d2+p| � s|, . y�|> +4,

p| � s| @ ff . f�|| � f2U| . y2|> +5,

|| @ �f . ��+s| �H|3�s|, . �2||3� . ��n| . x|> +6,

n|n� @ ��n| . �2u|> +7,

p| @ �f . ��p|3� . �2||3� . h|> +8,

u| � U| �H|3�+s|n� � s|,> +9,

zkhuh || lv rxwsxw/ u| lv wkh uhdo lqwhuhvw udwh/ p| lv wkh prqh| vxsso|/ s| lv wkh sulfh ohyho/

U| lv wkh qrplqdo lqwhuhvw udwh/ dqg n| lv wkh fdslwdo vwrfn1 Ixuwkhupruh/ y�|/ y2|/ x| dqg

h| duh vwrfkdvwlf +zklwh qrlvh, vkrfn whupv d�hfwlqj wkh ydulrxv htxdwlrqv ri wkh prgho1

Wkhvh whupv duh lqghshqghqw iurp hdfk rwkhu/ ihdwxuh qr dxwrfruuhodwlrq/ dqg duh qrupdoo|

glvwulexwhg zlwk phdq }hur dqg frqvwdqw yduldqfh/ l1h1 y�| � Q
�
3> �2��

�
/ y2| � Q

�
3> �2�2

�
/

x| � Q
�
3> �2�

�
/ dqg h| � Q

�
3> �2e

�
1 Doo yduldeohv/ h{fhsw wkh ydulrxv lqwhuhvw udwhv +u| dqg
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U|, duh phdvxuhg lq orjdulwkpv1 Wkh sdudphwhuv ri wkh prgho vdwlvi|= d� A 3/ d2 � 3/ f� A 3/

f2 A 3/ �� A 3/ 3 ? �2 ? 4/ �� A 3/ 3 ? �� ? 3/ �2 ? 3/ dqg 3 ? �� � 41

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Ghulyh wkh h{suhvvlrq iru wkh DG fxuyh dqg ghqrwh lwv frh!flhqwv e| �f/ ��/ dqg �2
dqg lwv vkrfn whup e| y|1

+f, Vkrz wkdw wkh h{shfwdwlrqdo jds/ s| �H|3�s|/ rqo| ghshqgv rq wkh vkrfn whupv ri DG/

DV/ dqg wkh prqh| vxsso| uxoh +l1h1 y|/ x|/ dqg h|, exw qrw rq wkh sdudphwhuv ri wkh

prqh| vxsso| uxoh +l1h1 �f/ ��/ dqg �2,1

+g, I Fkdudfwhul}h wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru wkh prgho dqg vkrz wkdw wkh

srolf| lqh�hfwlyhqhvv sursrvlwlrq +SLS, grhv qrw krog/ xqohvv wkh uhdo edodqfh h�hfw lq

wkh LV fxuyh lv devhqw1

PfFdooxp +4<;3, dujxhv wkdw vwdelol}dwlrq srolf| lv qrw derxw vwdelol}lqj dfwxdo rxwsxw +||,

lwvhoi exw udwkhu derxw vwdelol}lqj wkh ghyldwlrq ri rxwsxw uhodwlyh wr fdsdflw| rxwsxw +||� �||,1

Kh vxjjhvwv wkdw lq wkh frqwh{w ri wkh suhvhqw prgho/ fdsdflw| rxwsxw vkrxog eh phdvxuhg dv

iroorzv=

�|| @ �f . �2�||3� . ��n| . x|= +:,

+h, Fdq |rx jlyh d udwlrqdoh iru wkh h{suhvvlrq lq +:,B

+i, Vkrz wkdw wkh uhlqwhusuhwhg SLS krogv lq wkh prgho ehfdxvh wkh sdwk iru || � �|| grhv

qrw ghshqg rq wkh sdudphwhuv ri wkh prqh| vxsso| uxoh1

Txhvwlrq ;

Frqvlghu wkh iroorzlqj orj0olqhdu prgho ri d forvhg hfrqrp| ihdwxulqj udwlrqdo h{shfwdwlrqv1

|| @ df � d�u| . d2+p| � s|, . y�|> +4,

p| � s| @ ff . f�|| � f2U| . y2|> +5,

|| @ �f . ��+s| �H|3�s|, . �2||3� . ��u| . x|> +6,

p| @ �f . ��p|3� . �2||3� . h|> +7,

u| � U| �H|3�+s|n� � s|,> +8,

zkhuh || lv rxwsxw/ u| lv wkh uhdo lqwhuhvw udwh/ p| lv wkh prqh| vxsso|/ s| lv wkh sulfh ohyho/

dqg U| lv wkh qrplqdo lqwhuhvw udwh1 Ixuwkhupruh/ y�|/ y2|/ x| dqg h| duh vwrfkdvwlf +zklwh

qrlvh, vkrfn whupv d�hfwlqj wkh ydulrxv htxdwlrqv ri wkh prgho1 Wkhvh whupv duh lqghshqghqw

iurp hdfk rwkhu/ ihdwxuh qr dxwrfruuhodwlrq/ dqg duh qrupdoo| glvwulexwhg zlwk phdq }hur dqg
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frqvwdqw yduldqfh/ l1h1 y�| � Q
�
3> �2��

�
/ y2| � Q

�
3> �2�2

�
/ x| � Q

�
3> �2�

�
/ dqg h| � Q

�
3> �2e

�
1

Doo yduldeohv/ h{fhsw wkh ydulrxv lqwhuhvw udwhv +u| dqg U|, duh phdvxuhg lq orjdulwkpv1 Wkh

sdudphwhuv ri wkh prgho vdwlvi|= d� A 3/ d2 � 3/ f� A 3/ f2 A 3/ �� A 3/ 3 ? �2 ? 4/ dqg

�� A 31

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Vkrz wkdw wkh h{shfwdwlrqdo jds/ s| � H|3�s|/ rqo| ghshqgv rq wkh vkrfn whupv ri LV/

OP/ DV/ dqg wkh prqh| vxsso| uxoh +l1h1 y�|/ y2|/ x|/ dqg h|, exw qrw rq wkh sdudphwhuv

ri wkh prqh| vxsso| uxoh +l1h1 �f/ ��/ dqg �2,1

+f, I Fkdudfwhul}h wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru wkh prgho dqg vkrz wkdw wkh

srolf| lqh�hfwlyhqhvv sursrvlwlrq +SLS, grhv qrw krog/ xqohvv wkh uhdo edodqfh h�hfw lq

wkh LV fxuyh lv devhqw1

+g, Gh�qh fdsdflw| rxwsxw dv �|| @ �f . �2�||3� . ��u| . x| dqg vkrz wkdw prqhwdu| srolf|

fdqqrw eh xvhg wr vwdelol}h wkh rxwsxw jds/ || � �||1

Txhvwlrq < I

^Frqwhpsrudqhrxv lqirupdwlrq` Frqvlghu wkh iroorzlqj prgho ri d forvhg hfrqrp| ihdwxulqj

udwlrqdo h{shfwdwlrqv1

|| @ �f . ��+s| �H|3�s|, . x|> +4,

|| @ �f . ��+p| � s|, . �2H|+s|n� � s|, . y|> +5,

p| @ �f . ��p|3� . �2||3� . h|> +6,

zkhuh || lv rxwsxw/ s| lv wkh sulfh ohyho/p| lv wkh prqh| vxsso|/ dqg x|/ y| dqg h| duh vwrfkdvwlf

+zklwh qrlvh, vkrfn whupv d�hfwlqj wkh ydulrxv htxdwlrqv ri wkh prgho1 Wkhvh whupv duh

lqghshqghqw iurp hdfk rwkhu/ ihdwxuh qr dxwrfruuhodwlrq/ dqg duh qrupdoo| glvwulexwhg zlwk

phdq }hur dqg frqvwdqw yduldqfh/ l1h1 x| � Q
�
3> �2�

�
/ y| � Q

�
3> �2�

�
/ dqg h| � Q

�
3> �2e

�
1 Doo

yduldeohv duh phdvxuhg lq orjdulwkpv1 Wkh sdudphwhuv ri wkh prgho vdwlvi|= �� A 3/ �� A 3/

�2 A 3/ dqg 3 ? �� ? 41 Wkh nh| wklqj wr qrwh lv wkdw djhqwv duh dvvxphg wr srvvhvv fxuuhqw

djjuhjdwh lqirupdwlrq zkhq hvwlpdwlqj wkh ixwxuh lq dwlrq udwh/ l1h1 H| +udwkhu wkdq H|3�,

ihdwxuhv lq htxdwlrq +5,1

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Ilqg wkh udwlrqdo h{shfwdwlrqv vroxwlrq iru rxwsxw dqg vkrz wkdw wkh srolf| lqh�hfwlyh0

qhvv sursrvlwlrq +SLS, grhv qrw krog1 H{sodlq zk| wklv lv wkh fdvh1

+f, Frpsxwh wkh dv|pswrwlf yduldqfh ri rxwsxw1 Vkrxog wkh jryhuqphqw sxuvxh d frxqwhu0

f|folfdo prqhwdu| srolf|B H{sodlq wkh lqwxlwlrq ehklqg |rxu uhvxowv1



; Khlmgud dqg ydq ghu Sorhj= Irxqgdwlrqv ri Prghuq Pdfurhfrqrplfv

Txhvwlrq 43 I

^Vwlfn| sulfhv` Frqvlghu wkh iroorzlqj prgho ri d forvhg hfrqrp| ihdwxulqj udwlrqdo h{shfwd0

wlrqv1

s| @ �s| � +4� �,+�s| �H|3��s|,> +4,

|| @ �f . ��+p| � s|, . �2H|3�+s|n� � s|, . y|> +5,

p| @ �f . ��p|3� . �2||3� . h|> +6,

�|| @ �f . �||3� . x|> +7,

zkhuh s| lv wkh dfwxdo sulfh ohyho/ �s| lv wkh htxloleulxp sulfh ohyho +vhh ehorz,/ || lv dfwxdo

rxwsxw/ p| lv wkh prqh| vxsso|/ dqg �|| lv ixoo hpsor|phqw rxwsxw1 Lq htxdwlrq +4,/ �s| lv wkh

sulfh iru zklfk dfwxdo rxwsxw/ ||/ htxdov lwv h{rjhqrxvo| jlyhq ixoo hpsor|phqw ohyho/ �||1 Dv

xvxdo/ y|/ x| dqg h| duh vwrfkdvwlf +zklwh qrlvh, vkrfn whupv d�hfwlqj wkh ydulrxv htxdwlrqv ri

wkh prgho1 Wkhvh whupv duh lqghshqghqw iurp hdfk rwkhu/ ihdwxuh qr dxwrfruuhodwlrq/ dqg duh

qrupdoo| glvwulexwhg zlwk phdq }hur dqg frqvwdqw yduldqfh/ l1h1 y| � Q
�
3> �2�

�
/ h| � Q

�
3> �2e

�
/

dqg x| � Q
�
3> �2�

�
1 Doo yduldeohv duh phdvxuhg lq orjdulwkpv1 Wkh sdudphwhuv ri wkh prgho

vdwlvi|= 3 � � � 4> �� A 3/ �2 A 3/ dqg 3 ? �� ? 41

+d, Surylgh d eulhi lqwhusuhwdwlrq ri wkhvh htxdwlrqv1

+e, Frqvlghu wkh vshfldo fdvh ri wkh prgho iru zklfk � @ 41 Frpsxwh wkh udwlrqdo h{shf0

wdwlrqv vroxwlrqv iru rxwsxw dqg wkh sulfh ohyho1 Vkrz wkdw wkh srolf| lqh�hfwlyhqhvv

sursrvlwlrq krogv1

+f, Qrz xvh wkh jhqhudo fdvh ri wkh prgho/ zlwk 3 ? � ? 4/ dqg vroyh iru wkh udwlrqdo

h{shfwdwlrqv vroxwlrq iru rxwsxw dqg wkh sulfh ohyho1 Fdq wkh jryhuqphqw sxuvxh d

frxqwhuf|folfdo prqhwdu| srolf|B H{sodlq wkh lqwxlwlrq ehklqg |rxu uhvxowv1

+g, Frpsxwh wkh dv|pswrwlf yduldqfh ri wkh rxwsxw jds/ || � �||1 Grhv wkh ghjuhh ri sulfh

vwlfnlqhvv/ dv sdudphwhul}hg e| �/ lqfuhdvh ru ghfuhdvh rxwsxw  xfwxdwlrqv lq wkh hfrq0

rp|B H{sodlq1


