
Surmhfwlyh Prgxohv dqg 72

Sdwulfn M1 Prudqgl

Vhswhpehu 4;/ 4<<;

Lq wklv qrwh zh glvfxvv d qrq0iuhh surmhfwlyh prgxoh wkdw lv dvvrfldwhg wr wkh 50vskhuh 721

Wkh surri wkdw wklv prgxoh lv surmhfwlyh qhhgv rqo| edvlf surshuwlhv ri surmhfwlyh prgxohv/

exw wkh surri wkdw wkh prgxoh lv qrw iuhh uhtxluhv d uhvxow ri dojheudlf wrsrorj|1

Ohw � ' Ud%c +c 5o*E%2 n +2 n 52 � �� dqg/ iru vlpsolflw| ri qrwdwlrq/ zulwh %c +c 5 iru wkh

lpdjhv ri %c +c 5 lq �1 Wkh ulqj � fdq eh wkrxjkw ri dv wkh ulqj ri sro|qrpldo ixqfwlrqv rq

wkh vskhuh 72 ' iE@c Kc S� 5 U� m @2 n K2 n S2 ' �j1 Iru/ dq| sro|qrpldo s 5 Ud%c +c 5o lv d

ixqfwlrq s G 72 $ U/ dqg wzr sro|qrpldov sc } djuhh dv ixqfwlrqv rq 72 l� wkh| gl�hu e| dq

hohphqw lq wkh lghdo E%2 n +2 n 52 � ��1 Ohw
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Wkhuh lv dq �0prgxoh krprprusklvp A G �� $ � jlyhq e| E@c Kc S� :$ @%n K+n S5/ dqg � lv

wkh nhuqho1 Wkh pds A lv vxumhfwlyh/ vlqfh A E%c +c 5� ' %2n+2n52 ' �/ khqfh A Eo%c o+c o5� ' o

iru dq| o 5 �1 Wkxv/ wkhuh lv dq h{dfw vhtxhqfh

f $ � $ �� $ �$ f�

Pruhryhu/ vlqfh � lv d iuhh �0prgxoh/ khqfh surmhfwlyh/ wklv vhtxhqfh vsolwv/ vr �� �' � ��1

Wklv vkrzv wkdw � lv d surmhfwlyh prgxoh1 Zh fdq eh pruh vshfl�f e| qrwlqj wkdw wklv

vhtxhqfh vsolwv ehfdxvh wkh pds ) G � $ �� jlyhq e| )Eo� ' oE%c +c 5� ' Eo%c o+c o5� lv d

40vlghg lqyhuvh ri A +wkdw lv/ A � ) ' �_ m��1 Vr/ �� lv wkh lqwhuqdo gluhfw vxp ri � dqg

�E%c +c 5�1

Wkh prgxoh � lv dq h{dpsoh ri d vwdeo| iuhh prgxoh> d prgxoh � lv vwdeo| iuhh li

� � �? �' �6 iru vrph ?c61 Krzhyhu/ zlwk vrph wrsrorj| dqg gl�huhqwldo jhrphwu|/ zh

fdq vkrz wkdw � lv qrw d iuhh prgxoh1 Vxssrvh � lv iuhh1 Wkhq wkh udqn ri � lv wzr/ vlqfh

� � �E%c +c 5� ' ��1 Li O� ' E��c �2c ��� dqg O� ' E��c �2c ��� duh edvlv hohphqwv iru � / wkhq
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E%c +c 5�c O�c O� irup d edvlv iru ��1 Ohw
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dqg ohw s ' _i|E�� 5 �1 Li 8 lv wkh txrwlhqw �hog ri �/ wkhq zh nqrz wkdw wkh hohphqwv

E%c +c 5�c O�c O� irup d edvlv iru 8 � l� wkh pdwul{ � lv lqyhuwleoh dv d pdwul{ ryhu 8 / l� s 9' f1

Krzhyhu/ iurp wkh irupxod iru lqyhuvhv lq whupv ri ghwhuplqdqwv/ wkh lqyhuvh �3� kdv hqwulhv

lq � l� s 5 �W( l1h1/ li s lv d xqlw lq �1 Vrph ri wkh vwdqgdug dujxphqwv iru pdwulfhv ryhu d

�hog fdq eh fkhfnhg wr vhh wkdw wkh| suryh wkdw wkh wkuhh yhfwruv E%c +c 5�c O�c O� irup d edvlv

iru �� l� �3� 5 ��E��/ l� s lv d xqlw lq �1 Qrwh wkdw wkh xqlwv ri � duh suhflvho| wkh

frqvwdqwv1

Zh zloo xvh wklv idfw wrjhwkhu zlwk vrph wrsrorj| wr vkrz wkdw � lv qrw iuhh1 Iru hdfk

srlqw O@ ' E@�c @2c @�� lq 72/ zh kdyh d ulqj krprprusklvp )O@ G � $ U jlyhq e| hydoxdwlrq

dw O@1 Wkdw lv/ li }E%c +c 5� 5 � lv d sro|qrpldo ixqfwlrq rq 72/ wkhq )O@E}� ' }E@�c @2c @��1

Wkh ixqfwlrq )O@ lqgxfhv d ixqfwlrq )O@ G �� $ U
� e|

)O@E}�c }2c }�� ' E)O@}��c )O@E}2�c )O@E}��� ' E}�EO@�c }2EO@�c }�EO@���

Qrwlfh wkdw li E}�c }2c }�� 5 � / wkhq wkh lpdjh ri wklv wulsoh odqgv lq wkh wdqjhqw vsdfh ri 72

dw wkh srlqw O@1 Wklv lv ehfdxvh wkh wdqjhqw vsdfh AO@E72� ri 72 dw O@ lv wkh yhfwru vsdfh

AO@E7
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Wklv lv wkh vxevsdfh ri U� wkdw lv sdudooho wr wkh xvxdo wdqjhqw sodqh dw O@1 Li zh dvvxph

wkdw s lv d xqlw/ wkhq )O@Es� lv d qrq}hur uhdo qxpehu iru doo O@/ vlqfh li s} ' � lq �/ wkhq

� ' )O@E�� ' )O@Es�)O@E}�1 Frqvhtxhqwo|/ ehfdxvh )O@ lv d ulqj krprprusklvp/ wkh irupxod

iru ghwhuplqdqw vkrzv wkdw
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Vlqfh wklv lv qrq}hur iru doo O@/ hdfk urz lv qrq}hur iru doo O@1 Lq sduwlfxodu/ iru wkh plggoh urz/

zh vhh wkdw wklv phdqv wkh yhfwru )O@EO�� lv d qrq}hur wdqjhqw yhfwru wr 72 dw O@1 E| qrwlqj

wkdw doo pdsv duh frqwlqxrxv/ wklv phdqv wkh ixqfwlrq O@ :$ )O@EO�� lv d wdqjhqw yhfwru �hog

rq 72 wkdw qhyhu ydqlvkhv1 Vxfk d yhfwru �hog fdqqrw h{lvw/ krzhyhu/ iurp wrsrorj|1 +Vhh

Wkhruhp 4317 lq Fkdswhu ; ri Pxqnuhv errn Wrsrorj| D Iluvw Frxuvh/ ru wkh fxuuhqw 875
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wh{w,1 Wkhuhiruh/ � lv qrw d iuhh prgxoh1

Wklv h{dpsoh dovr jlyhv dq h{dpsoh ri d +orfdoo| wulyldo, yhfwru exqgoh/ wkh wdqjhqw exqgoh

rq 72/ wkdw lv qrw d wulyldo exqgoh1
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