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41 Frqvlghu wkh qrupdo0h{srqhqwldo pxowl0wdvn olqhdu frqwudfwlqj prgho glvfxvvhg lq fodvv/ zkhuh

wkh sulqflsdo revhuyhv %� ' e� n v�/ dqg Ev�c v2� duh lqghshqghqw qrupdov zlwk phdq }hur/

dqg yduldqfhv j2
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1 Wkh lqfhqwlyh frqwudfwv wdnh wkh irup rE%�c %2� ' q n k�%� n k2%2�

Vxssrvh wkdw wkhuh duh wzr wdvnv/ dqg wkdw wkh frvw0ri0h�ruw ixqfwlrq wdnhv wkh irup SEe�c e2� '
�e�e2 n #

�
e� n #

2
e2 n V�e

2

�
n V2e

2

2
�

+d, Ghulyh dq h{suhvvlrq iru wkh �h�ruw vxsso| ixqfwlrqv� +wkdw lv/ wkh ohyho ri h�ruw rq hdfk
wdvn vxssolhg e| wkh djhqw, dv d ixqfwlrq ri wkh olqhdu lqfhqwlyh lqvwuxphqwv k� dqg k2�

Vkrz wkdw wkhvh ixqfwlrqv duh olqhdu lq k� dqg k2� Krz zrxog wklv fkdqjh li zh uhod{hg
rxu dvvxpswlrqv rq wkh frvw0ri0h�ruw ixqfwlrqB Krz grhv wkh h�ruw surylghg dw wdvn 4
fkdqjh zlwk k� dqg k2q +Dqg krz grhv wklv ghshqg rq �,B

+e, Ghulyh dq h{suhvvlrq iru wkh wrwdo fhuwdlqw| htxlydohqw vxusoxv dv d ixqfwlrq ri k� dqg
k2� +Klqw= gr qrw vxevwlwxwh lq wkh frvw0ri0h�ruw ixqfwlrqdo irup xqwlo wkh odvw prphqw$,
Xqghu zkdw frqglwlrqv lv Y
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+f, Krz gr wkh rswlpdo fkrlfhv ri k� dqg k2 fkdqjh zlwk j
2

�
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+g, Uhfdoo d idfw iurp vwdwlvwlfv= li + ' sE%�c %2� dqg 5 ' }E%�c %2�/ zkhuh s dqg } duh qrq0
ghfuhdvlqj/ dqg %� dqg %2 duh lqghshqghqw udqgrp yduldeohv/ wkhq fry++c 5� � f� Wkhq/

vxssrvh wkdw wkhuh lv d srsxodwlrq ri �upv/ hdfk lghqwlfdo h{fhsw lq wkhlu prqlwrulqj
whfkqrorjlhv/ zklfk ghwhuplqh j2
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� Vxssrvh wkdw lq wkh srsxodwlrq/ wkh txdolw| ri

prqlwrulqj lq wdvn 4 lv vwdwlvwlfdoo| lqghshqghqw ri wkh txdolw| ri prqlwrulqj ri wdvn 51
Krz gr |rx h{shfw wkh lqfhqwlyhv fkrvhq e| wkh �upv wr frydu|B Lqwhusuhw |rxu uhvxow1

+h, Zkdw kdsshqv li wkh �up fdq fkrrvh j2

�
dw d frvw �Ej2

�
(b�/ zkhuh �Ej2

�
(b� lv vxshuprgx0

odu1 Krz gr wkh fkrlfhv derxw wkh lqfhqwlyh lqvwuxphqwv dqg wkh prqlwrulqj whfkqrorj|
fkdqjh zlwk bq

+i, Zrxog |rxu uhvxowv fkdqjh txdolwdwlyho| li wkh fkrlfhv ri k� zhuh uhvwulfwhg wr eh hlwkhu

f ru �q

51 Qrz vxssrvh wkdw wkhuh duh wzr sulqflsdov/ dqg sulqflsdo 4 fduhv rqo| derxw wdvn 4/ zkloh

sulqflsdo 5 fduhv rqo| derxw wdvn 51 Ixuwkhu/ sulqflsdo 4 fdq rqo| revhuyh %�c zkloh sulqflsdo
5 fdq rqo| revhuyh %2� Hdfk sulqflsdo r�huv d olqhdu frqwudfw wr wkh djhqw1

+d, Zulwh grzq hdfk sulqflsdo*v remhfwlyh ixqfwlrq/ dv d ixqfwlrq ri wkh vkdulqj uxohv +zkhuh
wkh rssrvlqj sulqflsdo*v lqfhqwlyh vfkhph lv wdnhq dv jlyhq,1 Eh fduhixo zkhq |rx frq0
vlghu wkh lqglylgxdo udwlrqdolw| frqvwudlqw ri wkh djhqw1 Lq wkh vlqjoh0sulqflsdo fdvh/ wkh
sulqflsdo pd{lpl}hg WFH dqg h{wudfwhg xwlolw| iurp wkh djhqw xvlqj wkh �{hg frpsrqhqw
ri zdjhv/ q� Fduhixoo| h{sodlq zkdw lv gl�huhqw derxw wklv sureohp1

+e, Zkdw lv wkh qdwxuh ri wkh h{whuqdolw| ri rqh sulqflsdo rq wkh rwkhuB Xqghu zkdw frqglwlrqv
lv lw srvlwlyhB QhjdwlyhB Lqwhusuhw1
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+f, Vkrz wkdw lq wkh ghfhqwudol}hg jdph/ wkhuh lv qr vwudwhjlf lqwhudfwlrq ehwzhhq k� dqg k2�

Xqghu zkdw dgglwlrqdo dvvxpswlrqv +rq wkh frvw ri h�ruw ru wkh vwrfkdvwlf surgxfwlrq
whfkqrorj|, zrxog d srvlwlyh vwudwhjlf lqwhudfwlrq dulvhB D qhjdwlyh rqhB +\rxu dqvzhu
fdq eh txdolwdwlyh> |rx gr qrw qhhg wr gr d orw ri dojheud,1

+g, Vxssrvh +k|srwkhwlfdoo|, wkdw hdfk sulqflsdo �lqwhuqdol}hg� wkh h{whuqdolw| rq wkh rwkhu
djhqw1 Lq rwkhu zrugv/ vxssrvh wkdw hdfk sulqflsdo � pd{lpl}hv wrwdo vrfldo vxusoxv
+lqfoxglqj wkdw ri wkh rwkhu sulqflsdo,1 Krz grhv wkh pdujlqdo uhwxuq wr k� fkdqjh iru
sulqflsdo � zkhq wkh rwkhu sulqflsdo*v xwlolw| lv wdnhq lqwr dffrxqwB Glvfxvv wkh gl�huhqfh
ehwzhhq wkh ghfhqwudol}hg jdph dqg wkh fdvh ri rqo| rqh sulqflsdo/ irfxvlqj rq wkh h{whqw
wr zklfk wkh lqwhudfwlrq ehwzhhq wkh lqfhqwlyh lqvwuxphqwv +lq whupv ri vrfldo vxusoxv,
lv dffrxqwhg iru lq wkh vroxwlrqv1

+h, Xvh wkh frpsdudwlyh vwdwlfv wkhruhpv glvfxvvhg lq fodvv wr gudz frqfoxvlrqv derxw wkh
frqglwlrqv xqghu zklfk wkhuh lv xqghu0 dqg ryhu0surylvlrq ri lqfhqwlyhv/ uhodwlyh wr wkh
fdvh ri rqo| rqh sulqflsdo1 Lqwhusuhw |rxu dqvzhu1

+i, Grhv |rxu dqdo|vlv kdyh dq| frqvhtxhqfhv iru krz rujdql}dwlrqv vkrxog uhzdug vxshuyl0
vruvB +Ru krz xqlyhuvlwlhv vkrxog uhzdug surihvvruvB,
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