
Vhfwlrq D

41 +d, Ilqg wkh ghulydwlyhv _+*_% ri=
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+e, Ilqg wkh sduwldo ghulydwlyh zlwk uhvshfw wr % dqg + ri wkh ixqfwlrq
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51 +d, Vxssrvh wkdw d �up kdv d surgxfwlrq ixqfwlrq

^ Egcu� ' �gqu�3q � : q : fc � : f

Vkrz wkdw wkh pdujlqdo surgxfw ri fdslwdo/ Y^*Ygc lv srvlwlyh li g dqg
u duh srvlwlyh1

+e, Krz grhv dq lqfuhdvh lq wkh txdqwlw| ri oderxu vxssolhg d�hfw wkh
pdujlqdo surgxfw ri fdslwdoB

+f, Li q ' �

2

c dqg � ' �c zulwh grzq dq h{suhvvlrq iru rxwsxw shu
zrunhu lq whupv ri fdslwdo shu zrunhu1
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zkhuh Sc +c U dqg C ghqrwh frqvxpswlrq/ lqfrph/ lqyhvwphqw dqg jry0
huqphqw vshqglqj/ uhvshfwlyho|1 k dqg q duh erwk srvlwlyh sdudphwhuv1

Ilqg=

+d, ��

+e, �3�

Khqfh vroyh wkh v|vwhp ri htxdwlrqv �� ' - iru + dqg S�
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71 Plqlplvh
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vxemhfw wr wkh frqvwudlqw= %
�
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2
' �

+d, e| vxevwlwxwlrq ri wkh frqvwudlqw

+e, e| Odjudqjh*v Phwkrg

81 +d, Zkdw duh wkh pd{lpxp dqg plqlpxp ydoxhv ri wkh ixqfwlrq

s E%� '
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lq wkh lqwhuydo d�c .o �

+e, Vnhwfk wkh judsk ri wklv ixqfwlrq lq wkh lqwhuydo d�c .o

91 D frqvxphu*v suhihuhqfhv duh uhsuhvhqwhg e| wkh xwlolw| ixqfwlrq
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zkhuh � ghqrwhv xwlolw| dqg %
�
dqg %

2
duh wkh txdqwlwlhv frqvxphg1

Jlyhq sulfhv R
�
dqg R

2
dqg wrwdo lqfrph ri6c �qg wkh ghpdqg ixqfwlrqv

iru wkh wzr jrrgv1

:1 D prqrsrolvw kdv wrwdo frvwv ri surgxflqj ^ ri

S '
�

2
^2 n e^ n �

zkhuh S ghqrwhv frvw dqg ^ ghqrwhv rxwsxw1 Ghpdqg iru wkh surgxfw lv
jlyhq e|

^ ' 22� R

zkhuh R lv wkh sulfh ri wkh rxwsxw1

+d, Zulwh grzq dq h{suhvvlrq iru wkh prqrsrolvw*v sur�wv dv d ixqfwlrq
ri ^�

+e, Krz pxfk zloo wkh prqrsrolvw fkrrvh wr surgxfh dqg zkdw zloo eh
wkh htxloleulxp sulfh iru wkh surgxfwB
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;1 +d, Hydoxdwh wkh iroorzlqj lqwhjudov=
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+e, Ilqg dq h{suhvvlrq iru R dv d ixqfwlrq ri | e| vroylqj wkh iroorzlqj
gl�huhqfh htxdwlrqv=

+l, G R| ' f�2DR|3�c R
f
' �

+ll, G R| ' f�DR|3� n Hc R
�
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<1 Ghpdqg dqg vxsso| lq d sduwlfxodu pdunhw duh jlyhq e|

^_| ' eff� R|

^r| ' kR|3� � Hff

zkhuh ^_| c ^
r
| dqg R| ghqrwh wkh txdqwlw| ghpdqghg/ txdqwlw| vxssolhg

dqg wkh sulfh lq wlph |c uhvshfwlyho|1

+d, Ilqg wkh htxloleulxp sulfh/ RWc vxfk wkdw li R|3� ' RWc wkhq R| ' RW�

+e, Iru zkdw ydoxhv ri k lv RW d vwdeoh htxloleulxp1
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Vhfwlrq E
431 Dq lqglylgxdo jhwv xwlolw| iurp frqvxpswlrq/ f/ dqg iurp ohlvxuh/ }/

dffruglqj wr wkh xwlolw| ixqfwlrq

� ESc 5� ' Sk5�3k

Wkhuh duh 57 krxuv dydlodeoh hdfk gd|/ dqg wlph qrw vshqw dv ohlvxuh lv
vshqw zrunlqj iru d zdjh/ �� Wkh lqglylgxdo uhfhlyhv qr rwkhu lqfrph1
Wkh sulfh ri frqvxpswlrq lv R f 	 k 	 ��

+d, Dvvxplqj wkdw doo lqfrph lv vshqw rq frqvxpswlrq/ vkrz xvlqj
Odjudqjh*v phwkrg/ wkdw

5 ' E�� k� 2e

S ' k2e
�

R

+e, Li � ' �fc R ' 2c dqg k ' f�Dc zkdw lv wkh pd{lplvhg ydoxh ri
xwlolw|1

+f, Wkh jryhuqphqw qrz lqwurgxfhv d 53( wd{ rq zdjh lqfrph1 Zkdw
kdsshqv wr wkh qxpehu ri krxuv zrunhg dqg wkh ohyho ri xwlolw| dfklhyhgB
Krz pxfk uhyhqxh lv udlvhgB

+g, Lqvwhdg ri wkh lqfrph wd{/ wkh jryhuqphqw lpsrvhv d oxpsvxp wd{
zklfk udlvhv wkh vdph dprxqw ri uhyhqxh dv wkh lqfrph wd{ lq sduw +f,1
Krz pdq| krxuv duh zrunhg qrzB Frpsduh wkh ohyho ri xwlolw| xqghu
wkh oxpsvxp wd{ zlwk wkh xwlolw| xqghu wkh lqfrph wd{1
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441 D �up xvhv oderxu , dqg fdslwdo & wr surgxfh rxwsxw ^ dffruglqj wr
wkh surgxfwlrq ixqfwlrq

^ E&c ,� ' &q,�3q

Wkh �up sd|v d zdjh ri � dqg d uhqwdo udwh ri o�

+d, Zulwh grzq wkh �up*v frvw plqlpvdwlrq sureohp dqg vroyh wr vkrz
wkdw wkh ghpdqg iru oderxu dqg ghpdqg iru fdslwdo lv jlyhq e|
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+e, Vxssrvh d uhwdlohu zdqwv wr sxufkdvh d txdqwlw| 7̂ ' Df ri wkh �up*v
rxwsxw dqg vxssrvh � ' ec o ' �S dqg q ' f�D� Zkdw lv wkh plqlpxp
sulfh wkdw wkh uhwdlohu kdv wr r�hu wr vxsso| 7̂q Krz pxfk fdslwdo dqg
oderxu zloo wkh �up xvh wr surgxfh 7̂q

+f, Vxssrvh wkh �up lv frqvwudlqhg wr xvh 53 xqlwv ri fdslwdo1 Xvlqj
Odjudqjh*v phwkrg/ �qg wkh �up*v ghpdqg iru oderxu dqg plqlplvhg
frvw ri surgxflqj 7̂ dqg khqfh wkh plqlpxp sulfh wkdw wkh uhwdlohu kdv
wr r�hu1

+g, Vxssrvh wkdw wkh �up fdq rewdlq dq h{wud dprxqw ri fdslwdo e|
sd|lqj ryhu wkh jrlqj udwh ri o ' �S� Zkdw lv pd{lpxp suhplxp/ ds0
sur{lpdwho|/ wkdw wkh �up zrxog eh zloolqj wr sd|B ^Wklqn ri Odjudqjh
pxowlsolhu lq +f,`
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451 Wkh edodqfh ri wudgh lv jlyhq e|

� ' ef Ee��� Eec +�

zkhuh � lv wkh edodqfh ri wudgh/ e lv wkh iruhljq sulfh ri grphvwlf
fxuuhqf|/ f Ee� lv wkh ydoxh ri h{sruwv +d ixqfwlrq ri e, dqg � Eec +� lv
wkh ydoxh ri lpsruwv/ dv d ixqfwlrq ri e dqg +�

+d, Zkdw lv wkh h�hfw ri d fkdqjh lq e rq wkh edodqfh ri wudghB

+e, Zkdw lv wkh h�hfw ri d fkdqjh lq + rq wkh edodqfh ri wudghB

+f, E| krz pxfk grhv wkh h{fkdqjh udwh kdyh wr dgmxvw iroorzlqj dq
lqfuhdvh lq + lq rughu wr nhhs wkh wudgh edodqfh htxdo wr }hur1 +l1h1
_� ' f,

+g, Glvfxvv wkh h�hfw ri d fkdqjh lq jryhuqphqw vshqglqj rq wkh h{0
fkdqjh udwh1
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461 Djjuhjdwh ghpdqg lv ghvfulehg dv iroorzv=

+ ' Sn U nC +4,

S ' q E+ � A � +5,

U ' k� �o +6,

A ' 7A n |+ +7,

�_ ' BEt � A �� 0o +8,

�r ' 7� +9,

zkhuh S lv frqvxpswlrq/ + lv lqfrph/ U lqyhvwphqw/ o wkh lqwhuhvw udwh/
�_ ghpdqg iru prqh|/ �r prqh| vxsso|/ C jryhuqphqw vshqglqj/ A
wd{ uhyhqxh/ 7A d oxpsvxp wd{ dqg | wkh sursruwlrqdo wd{ rq lqfrph1
Juhhn ohwwhuv duh sdudphwhuv1 Wkh jryhuqphqw kdv frqwuro ryhu C/ 7A c
| dqg 7��

+d, Ghulyh dq h{suhvvlrq iru htxloleulxp lq wkh jrrgv pdunhw +wkh U7
fxuyh,1 Vkrz wkdw o ghfuhdvhv zlwk t dorqj wkh U7 fxuyh1

+e, Ghulyh dq h{suhvvlrq iru htxloleulxp lq wkh prqh| pdunhw +wkh u�
fxuyh,1 Vkrz wkdw o lqfuhdvhv zlwk t dorqj wkh u� fxuyh1

+f, Vroyh iru htxloleulxp ydoxhv ri + dqg o�

+g, Zkdw kdsshqv wr + dqg o li wkh jryhuqphqw lqfuhdvhv CB

+h, Dv wkh jryhuqphqw lqfuhdvhv jryhuqphqw vshqglqj/ Cc lw lqfuhdvhv
7A wr sd| iru wkh lqfuhdvhg h{shqglwxuh/ kroglqj | �{hg1 E| krz pxfk
grhv 7A kdyh wr lqfuhdvh wr ixqg wkh fkdqjh lq C/ _Cq +l1h1 vxfk wkdw
_EC3 7A3|+�

_C
' f,
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471 D �up kdv wrwdo frvw ixqfwlrq S ' ^2� Wkhuh duh wzr frxqwulhv lq zklfk
wkh �up*v rxwsxw fdq eh vrog +dqg d frpprq fxuuhqf| ehwzhhq wkh wzr
frxqwulhv,= lq frxqwu| �c ghpdqg lv jlyhq e|

^� ' �2� R�

Lq frxqwu| �/ ghpdqg lv jlyhq e|

^� ' �S� R�

zkhuh R� dqg R� duh wkh sulfhv lq frxqwu| � dqg � uhvshfwlyho|1

+d, Li wkh �up fdq fkrrvh rqh frxqwu| lq zklfk lw zloo eh wkh prqrsro|
vxssolhu/ zklfk frxqwu| zloo lw fkrrvhB

+e, Vxssrvh wkh �up fdq dfw dv d prqrsrolvw lq erwk frxqwulhv dqg wkhuh
lv qr furvv0erughu vkrsslqj ehwzhhq wkh wzr frxqwulhv1 Zulwh grzq
dq h{suhvvlrq iru wrwdo sur�wv dqg ghulyh wkh �up*v sur�w pd{lplvlqj
fkrlfhv ri ^� dqg ^�� Zkdw lv wkh ydoxh ri wkh �up*v sur�wvB

+f, Vxssrvh wkhuh lv qr orqjhu vhjphqwdwlrq dqg frqvxphuv fdq sxu0
fkdvh wkh jrrg iurp hlwkhu frxqwu|1 Zulwh grzq dq h{suhvvlrq iru wrwdo
surgxfw ghpdqg dv d ixqfwlrq ri sulfh1 Zkdw lv wkh �up*v sur�w pd{0
lplvlqj fkrlfh ri rxwsxwB Zkdw lv wkh htxloleulxp sulfh ohyhoB

;



481 D prqrsrolvw pdqxidfwxuhu ri exvhv surgxfhv dw frqvwdqw pdujlqdo
frvw/ S dqg vhoov wr � lghqwlfdo exv uhwdlohuv/ lqgh{hg e| � ' �c ���c �
dw sulfh r shu xqlw1 Wkh uhwdlohuv vhoo wkh exvhv dw qr h{wud frvw1 Wkh
lqyhuvh ghpdqg ixqfwlrq idfhg e| uhwdlohuv lv jlyhq e|

R E^� ' k� q^ k : fc q : f

Hdfk lghqwlfdo uhwdlohu pd{lplvhv sur�wv e| fkrrvlqj rxwsxw/ wdnlqj
wkh sulfh fkdujhg e| wkh prqrsrolvw/ r E	 k�/ dqg wkh txdqwlw| ri rwkhu
uhwdlohuv dv jlyhq1

+d, Zulwh grzq wkh sur�w pd{lplvdwlrq sureohp idfhg e| uhwdlohu ��

+e, Vkrz wkdw wkh sur�w pd{lplvlqj ohyho ri rxwsxw ri � lv jlyhq e|

^� '
k� q

S�
� �'� ^� � r

2q

dqg vkrz wkdw wkh rxwsxw ri �up � lv ghfuhdvlqj lq wkh rxwsxw ri rwkhu
uhwdlohuv1

+f, Zkdw lv wkh htxloleulxp ydoxh ri rxwsxw iru hdfk uhwdlohu +dvvxplqj
uhwdlohuv duh lghqwlfdo,B

+g, Zkdw lv wkh sur�w0pd{lplvlqj ydoxh ri rc wkh sulfh vhw e| wkh pr0
qrsrolvwB
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