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D
MR

CMe

qqm′

pm′

CMe

CM

p

pm

qm

D
′

MR
′
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▼✉❝❤♦% ❜✐❡♥❡% ❞✐❢❡,❡♥❝✐❛❞♦% ♣♦/❡♥❝✐❛❧❡%✱ n %❡ ♣,♦❞✉❝❡♥ ❡♥ ❡❧ ❡2✉✐❧✐❜,✐♦✳

▲❛ ❢✉♥❝✐5♥ ❞❡ ✉/✐❧✐❞❛❞ ❞❡ ❧♦% ❛❣❡♥/❡% ❡%

U = ❧♥

�

n
∑

i=✶

(ci✶)
θ

�
✶

θ

+ ❧♥ c
✷

, ✵ < θ < ✶ ✭✶✮

✺✵✪ ❞❡❧ ✐♥❣,❡%♦ %❡ ❣❛%/❛ ❡♥ ❡❧ ❜✐❡♥ ❤♦♠♦❣>♥❡♦ ✷✳
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❈♦♥#✳ ✳ ✳

❯♥ "♦❧♦ ❢❛❝(♦) ❞❡ ♣)♦❞✉❝❝✐/♥ l ✳

❊♥ ❜✐❡♥❡" ❤♦♠♦❣6♥❡♦"✱ ♣)♦❞✉❝✐) x
✷

)❡8✉✐❡)❡ l
✷

= βx
✷

 !❛❜❛❥❛❞♦!❡(✳

❇✐❡♥ ✷ ❡( ♥✉♠❡!❛!✐♦✱ ❛(1 2✉❡ p
✷

= ✶⇒ w = ✶/β✳

❈♦( ♦ ✜❥♦ ❡♥ ❡❧ (❡❝ ♦! ❞❡ ❜✐❡♥❡( ❞✐❢❡!❡♥❝✐❛❞♦(✳

9❛!❛ ♥♦ ❝♦♠♣❡ ✐!✱ ❝❛❞❛ ✜!♠❛ ❝!❡❛ (✉ ♣!♦♣✐❛ ✈❛!✐❡❞❛❞✳

9❛!❛ ♣!♦❞✉❝✐! x
✶i (❡ !❡2✉✐❡!❡♥ l

✶i = α+ βx
✶i  !❛❜❛❥❛❞♦!❡(✳
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❈❛❞❛ ✈❛$✐❡❞❛❞ ❡' ✉♥ ♠♦♥♦♣♦❧✐♦✱ ⇒ ♣$♦❞✉❝0♦$ ✉'❛ ❡❧ ♠❛$❣❡♥ ❞❡ ▲❡$♥❡$✳

❈♦♥ ♠✉❝❤♦' ❜✐❡♥❡' ✭n ❣$❛♥❞❡✮✱ ❡❧❛'0✐❝✐❞❛❞ ❞❡ ❧❛ ❞❡♠❛♥❞❛ ❡' ✶/(✶− θ)✳

=⇒ p
✶

= w
✶

β/θ.

❚$❛❜❛❥❛❞♦$❡' ♣✉❡❞❡♥ ❡❧❡❣✐$ ❡❧ '❡❝0♦$✱ ❛'; <✉❡

w
✶

= w
✷

= ✶/β =⇒ p
✶

= ✶/θ.
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✶i = x

✶

✳
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p
✶

x
✶

= w(α+ βx
✶

) =⇒ x
✶

=
αθ

✶− θ
.

❚%❛❜❛❥♦ -♦-❛❧ ❡/ L = nL
✶

+ L
✷

✳
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wL/✷ = p
✷

x
✷

⇒ L
✶

= L/✷

❙❡❝-♦% ✶✱ /✐♥ %❡♥-❛/ ♣♦% ❧✐❜%❡ ❡♥-%❛❞❛ ❡♥ ▲B✿

n(α+ βx
✶

) = L/✷ =⇒ n =
l(✶− θ)β

✷α(✶− θ)β+ θ
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L/N

i −1

i

i +1
θi

θi−1

xi
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pi−✶ + t(L/N − xi ) = pi + txi =⇒ θ̂i =
L

✷N
+

pi−✶ − pi

✷t

❞❡ ❞♦♥❞❡

di = θ̂i+✶

− θ̂i =
L

N
+

(pi+✶

− pi ) + (pi−✶ − pi )

✷t

❯+✐❧✐❞❛❞❡#✿

πi = (pi − c)di − F = (pi − c)

�

L

N
+

(pi+✶

− pi ) + (pi−✶ − pi )

✷t

�

− F
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pi (pi−✶,pi+✶

) =
pi−✶ + pi+✶

+ ✷c

✹

+
tL

✷N
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 !✐♠❡!❛ ❡&❛♣❛

❙✐♠❡$%&❛✿ p∗ = c + tL/N; d∗ = L/N✳

❙✐ ❛✉♠❡♥$❛ ❡❧ ♥-♠❡%♦ ❞❡ ✜%♠❛1✱ ♦ ❝❛❡ ❡❧ ❝♦1$♦ ❞❡ $%❛♥1♣♦%$❡✱ ♣%❡❝✐♦ 1❡ ❛❝❡%❝❛ ❛

❝♦1$♦ ♠❛%❣✐♥❛❧ ✳

❊♥ ▲8✱ ❡♥$%❛❞❛ ❡❧✐♠✐♥❛ ❧❛1 %❡♥$❛1✿ (p − c)d − F = ✵✳

❊♥$♦♥❝❡1✿ N = L
p

t/F ; p∗ =
p
tF + c ✳

• ❙✐ F ↓⇒ N ↑ ② ❡❧ ♣%❡❝✐♦ ❝❛❡ ♣♦% ❧❛ ♠❛②♦% ❝♦♠♣❡$❡♥❝✐❛✳
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