
Vhfwlrq D

41 +d, Ilqg wkh ghulydwlyhv _+*_% ri=

+ ' %e3%

+ '
E� n e%� %2�

*?%

+e, Ilqg wkh sduwldo ghulydwlyh zlwk uhvshfw wr %�c %2 dqg %� ri wkh
ixqfwlrq

+ ' s E%�c %2c %�� '
e%� E�%� n %2

2
�

%2�

51 +d, Vxssrvh wkdw d �up kdv d surgxfwlrq ixqfwlrq

^ Egcu� ' �gqu�3q � : q : fc � : f

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

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

+f, Li q ' �

2
c dqg � ' 2c zulwh grzq dq h{suhvvlrq iru rxwsxw shu

zrunhu lq whupv ri fdslwdo shu zrunhu1

61 Ohw

� '
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Ilqg=

+d, ��

+e, �3�

Khqfh vroyh wkh v|vwhp ri htxdwlrqv �� ' - iru + dqg S�

71 Pd{lplvh
+ ' �%2

�
� e%2 n �f

vxemhfw wr wkh frqvwudlqw= %� n %2 ' 6

+d, e| vxevwlwxwlrq ri wkh frqvwudlqw

+e, e| Odjudqjh*v Phwkrg
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81 +d, Zkdw duh wkh pd{lpxp dqg plqlpxp ydoxhv ri wkh ixqfwlrq

s E%� ' �

2

�
%� n 2%2 n S%n �

lq wkh lqwhuydo d�2c So �

+e, Vnhwfk wkh judsk ri wklv ixqfwlrq lq wkh lqwhuydo d�2c So

91 D frqvxphu*v suhihuhqfhv duh uhsuhvhqwhg e| wkh xwlolw| ixqfwlrq

� ' *? E%+�

zkhuh � ghqrwhv xwlolw| dqg % dqg + duh wkh txdqwlwlhv frqvxphg1 Jlyhq
sulfhv R% dqg R+ dqg wrwdo lqfrph ri 6c �qg wkh ghpdqg ixqfwlrqv iru
wkh wzr jrrgv1

:1 +d, Vkrz wkdw wkh ixqfwlrq

5 ' s E%c +� '
�
%2 n +2

��

2 %
�

e+
�

e

lv krprjhqrxv ri ghjuhh 51

+e, Yhuli| e| fdofxodwlrq wkdw

Y5

Y%
%n

Y5

Y+
+ ' 2s E%c +�

dv suhglfwhg e| Hxohu*v Wkhruhp1

;1 +d, Hydoxdwh wkh iroorzlqj lqwhjudov=

]
�

f

�
%� �%2

�
_%]
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f

e32%_%

+e, Ilqg wkh duhd xqghu wkh fxuyh s E|� ' �|� � �|2 n �| n � ehwzhhq
| ' �2 dqg | ' 2�
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<1 Ghpdqg dqg vxsso| lq d sduwlfxodu pdunhw duh jlyhq e|

^_| ' Sff� R|

^r| ' 2R|3� � �2ff

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, Ilqg wkh h{solflw vroxwlrq iru R| lq whupv ri | jlyhq wkdw Rf ' Sf��

+f, Lv RW d vwdeoh htxloleulxpB
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Vhfwlrq E

431 D frqvxphu kdv xwlolw| ixqfwlrq iru zlqh/ �c dqg errnv/ K=

� E�c K� ' �
�

2 K
�

2

Dqqxdo lqfrph lv Â43331 Zlqh lv Â5 shu erwwoh/ errnv duh Â53 hdfk1

+d, Ilqg wkh ghpdqgv iru zlqh dqg iru errnv1

+e, Wkh jryhuqphqw ghflghv dofrkro lv kdupixo dqg lpsrvhv d wd{ rq
zlqh ri Â5 shu erwwoh1 Zkdw h�hfw grhv wklv kdyh rq wkh qxpehu ri
errnv erxjkwB

+f, Wkh jryhuqphqw wkhq hpedunv rq dq dgyhuwlvlqj fdpsdljq wr fkdqjh
wkh suhihuhqfhv ri wkh srsxodwlrq1 Wkh fdpsdljq lv vxffhvvixo dqg ohdgv
wr d orjdulwkplf wudqvirup ri wkh xwlolw| ixqfwlrq/ vxfk wkdw xwlolw| lv
qrz jlyhq e|

� E�c K� '
�

2
*?� n

�

2
*? K

Dq hfrqrplfv dgylvhu wr wkh jryhuqphqw wklqnv wkh dgyhuwlvlqj fdp0
sdljq lv d zdvwh ri prqh|1 Fdofxodwh wkh h�hfw ri wkh fdpsdljq rq
frqvxphu ghpdqg1 H{sodlq1
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441 D �up surgxfhv rxwsxw/ 'c dffruglqj wr wkh surgxfwlrq ixqfwlrq

' ' �uk
ru

�3k
�

zkhuh ur lv vnloohg oderxu dqg u� lv xqvnloohg oderxu/ dqg � lv frqvwdqw1
Wkh frvw ri surgxfwlrq lv jlyhq e|

� ' �rur n ��u� n 8

zkhuh �r dqg �� duh wkh zdjhv ri wkh vnloohg dqg xqvnloohg/ dqg 8 lv
wkh �up*v �{hg frvw1 Wkh �up lv d sulfh0wdnhu lq doo pdunhwv1 Wkh sulfh
ri rxwsxw lv R�

+d, Iru hdfk idfwru ri surgxfwlrq/ �qg wkh pdujlqdo surgxfw dqg gh0
pdqg1

+e, Vxssrvh d frqvxphu ghpdqgv 7̂ ' eff xqlwv dqg wkdw �� ' 2c
�r ' Hc � ' � dqg 8 ' 2ff� Zkdw lv wkh plqlpxp sulfh wkdw wkh
frqvxphu kdv wr r�hu lq rughu wr uhfhlyh 7̂q Krz pxfk vnloohg dqg
xqvnloohg oderxu duh xvhgB

+f, Vxssrvh wkh �up lv frqvwudlqhg wr xvh �ff xqlwv ri vnloohg oderxu1
Xvlqj Odjudqjh*v phwkrg �qg wkh �up*v ghpdqg iru xqvnloohg oderxu/
wkh plqlpxp frvw ri surgxflqj 7̂ dqg wkh sulfh wkdw wkh frqvxphu qrz
kdv wr r�hu1

+g, Dgglwlrqdo vnloohg oderxu fdq eh kluhg dw d suhplxp ryhu �r� Zkdw
lv wkh pd{lpxp suhplxp wkdw wkh �up zrxog eh zloolqj wr sd|B
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451 Djjuhjdwh ghpdqg lv ghvfulehg dv iroorzv=

t ' � n U nC

� ' q Et � A �

U ' k� �o

A ' 7A n |t

�_ ' B Et � A �� 0o

�r ' 7�

zkhuh � lv frqvxpswlrq/ U lqyhvwphqw/ t jurvv lqfrph/ C jryhuqphqw
vshqglqjc o wkh lqwhuhvw udwh/ A wrwdo wd{hv/ | wkh wd{ udwh rq lqfrph/
7A d oxps vxp wd{/ �r prqh| vxsso| dqg �_ prqh| ghpdqg1Juhhn
ohwwhuv duh sdudphwhuv1 Wkh jryhuqphqw frqwurov Cc 7A c |c dqg 7��

+d, Ghulyh h{suhvvlrqv iru wkh LV dqg OP fxuyhv1

+e, Vroyh iru htxloleulxp ydoxhv ri t dqg o�

+f, Zkdw kdsshqv wr t dqg o li wkh jryhuqphqw lqfuhdvhv 7Aq

+g, E| krz pxfk fdq wkh jryhuqphqw lqfuhdvh C iroorzlqj wkh lqfuhdvh

lq 7A c nhhslqj wkh exgjhw edodqfhgB +l1h1 vxfk wkdw
_EC3 7A3|t �

_ 7A
' f,
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461 Vxssrvh ghpdqg dqg vxsso| ri d frpprglw| duh jlyhq e|

^r ER� ' �2R� �f

^_ ER� ' �f� HR

+d, Fdofxodwh wkh htxloleulxp sulfh/ RWc dqg txdqwlw|/ ^W�

+e, Vxssrvh wkh jryhuqphqw lpsrvhv d wd{ ri | shu xqlw rq vxssolhuv1
Fdofxodwh wkh qhz htxloleulxp sulfh/ RW| � Frpsduh ERW � RW| � zlwk | dqg
frpphqw rq wkh lqflghqfh ri wkh wd{1

+f, Vxssrvh wkh wd{ lv rq frqvxphuv udwkhu wkdq rq vxssolhuv1 Krz
grhv wklv fkdqjh RW| q Frpphqw1

:



471 Dq lqgxvwu| frqvlvwv ri wzr �upv zkr ehkdyh dv Vwdfnhoehuj roljrsrolvwv1
Wkh ohdghu surgxfhv xqlwv ri rxwsxw dw d frqvwdqw pdujlqdo frvw ri Â6>
wkh iroorzhu surgxfhv dw d frqvwdqw pdujlqdo frvw ri Â71 Wrwdo ghpdqg
iru lqgxvwu| rxwsxw lv jlyhq e|

' ' �fe� eR

+d, Ghulyh wkh htxloleulxp rxwsxwv iru wkh ohdghu dqg iroorzhu1

+e, Ilqg wkh htxloleulxp sulfh1

;



481 D �up kdv wrwdo frvw ixqfwlrq S ' ^2 n 7S zkhuh S ghqrwhv frvw/ 7S �{hg
frvw dqg ^ wkh txdqwlw| surgxfhg1 Wkhuh duh wzr pdunhwv lq zklfk
rxwsxw fdq eh vrog1 Lq pdunhw �c ghpdqg lv jlyhq e|

^� ' 2f� R�

Lq pdunhw �c ghpdqg lv jlyhq e|

^� ' �2� R�

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

+d, Lq zklfk pdunhw zrxog wkh �up suhihu wr eh d prqrsrolvwB

+e, Li wkh �up fdq dfw dv d prqrsro| vxssolhu wr erwk pdunhwv dqg wkh
pdunhwv uhpdlq lqghshqghqw/ krz pxfk zloo lw vhoo lq hdfk pdunhw dqg
zkdw zloo eh wkh ydoxh ri wrwdo sur�wv1

+f, Li frqvxphuv duh deoh wr sxufkdvh wkh jrrg iurp hlwkhu pdunhw/ krz
pxfk zloo wkh �up vhoo dqg dw zkdw sulfhB

+g, Li wkhuh zhuh iuhh hqwu|/ zrxog sulfh idoo wr htxdo pdujlqdo frvwB

<


