
%ÈÍ�	}(:¯`ç, 100ç��) Àj 14: %È,íiÒƒb

單元 14: 經濟上的邊際函數
({… §3.4)

iÒ}析 (marginal analysis) ÿu«n%È¾í‰“

0, àÅqÞß,M (GDP, gross domestic

product) Êø#ìvÈíAÅ§0C衰¢§0, CÊ某

øÞß®Ä (ß¾, level of production) í,A…‰

“0�. JWzp%ÈçÈUà “iÒ” í<2.

ø. A…ƒb (cost function)

W 1. q某t−`¨ x «|·í,A…ƒb

C(x) = 8000 + 200x− 0.2x2, 0 ≤ x ≤ 400

(a) t½`¨� 251 «|·íöõA… (actual

cost, õÒA…) ÑS?

(b) t°Ê x = 250 v, ,A…ƒbú x í‰“0.

(c) tªœ (a) D (b) í!‹.
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%ÈÍ�	}(:¯`ç, 100ç��) Àj 14: %È,íiÒƒb

<j> (a) `¨� 251 «|·íõÒA…Ñ‡ 251 «

|·í,A…D‡ 250 «|·í,A…í差, ¹

C(251)− C(250)

= [8000 + 200(251)− 0.2(251)2]−
[8000 + 200(250)− 0.2(250)2]

= 45,599.8− 45,500 = 99.8

(b) âûƒbí‰“0<2, ,A…ú x í‰“0Ñ

C′(x) = 200− 0.4x

]çß¾Ñ 250 «v, ,A…í‰“0Ñ

C′(250) = 200− 0.4(250) = 100

(c) ªœ (a) D (b), )Þß� 251 «|·íö£A

… $99.8/« ª\ß¾Ñ 250 «|·í,A…‰“0

$100/« ¡N, ¹

C(251)− C(250) ≈ C′(250)

ÑS�¤Û象? ÄÑ

C(251)− C(250) =
C(251)− C(250)

1
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[ýÊ–È [250,251] qí�Ì‰“0, 7 C′(250)

[ý,A…Ê x = 250 ímÈ‰“0, ]âûƒbì2

í‰“0<2 (Cé0<2),

C(251)− C(250)

=
C(251)− C(250)

1

≈
C(250 + h)− C(250)

h
(ç h 夠üv)

≈ lim
h→0

C(250 + h)− C(250)

h
= C′(250)

àÇý.

註 1. Ê某øß¾v, yÖÞßøKß¹íö£ (õÒ)

A… (actual cost) ˚TiÒA… (marginal cost),

ª\Ê¤øß¾ví,A…‰“0¡N, ]%Èçðì2

,A…ƒbíûƒb C′ ÑiÒA…ƒb (marginal

cost function), ¹Êß¾Ñ x v,

iÒA… = C(x + 1)− C(x)

≈ C′(x) = iÒA…ƒbÊ x íM

6ÿuz, $ñ詞 “iÒ (marginal)” °2k “ · · ·
íûƒb (derivative of)”.
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W 2. q某t−`¨ DVD È[œí©n,A…Ñ

C(x) = 0.0001x3 − 0.08x2 + 40x + 500

w2 x Ñ©nß¾.

(a) t°iÒA…ƒb.

(b) ç x = 200, 300, 400 D 600 víiÒA…Ñ

S? àSj„?

<j> (a) âì2, iÒA…ƒbÑ

C′(x) = 0.0003x2 − 0.16x + 40

(b) H x = 200, )

C′(200) = 0.0003(200)2 − 0.16(200) + 40

= 12− 32 + 40 = 20

[ýçß¾Ñ 200 «v, yÖÞßø«, ¹Þß� 201
« DVD È[œíõÒA… (iÒA…) �Ñ $20.

H x = 300, )

C′(300) = 0.0003(300)2 − 0.16(300) + 40

= 27− 48 + 40 = 19
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[ýçß¾Ñ 300 «v, yÖÞßø«, ¹Þß� 301

« DVD È[œíöõA… (iÒA…) �Ñ $19.

H x = 400, )

C′(400) = 0.0003(400)2 − 0.16(400) + 40

= 48− 64 + 40 = 24

[ýçß¾Ñ 400 «v, Þß� 401 « DVD È[œ

íö£A… (iÒA…) �Ñ $24.

H x = 600, )

C′(600) = 0.0003(600)2 − 0.16(600) + 40

= 108− 96 + 40 = 52

[ýçß¾Ñ 600 «v, yÖÞßø«, ¹Þß� 601

« DVD È[œíõÒA… (iÒA…) �Ñ $52.

註. ¤øçÕø«íœòA…ª?âkÊß¾Ñ 600 «

v, œòí‹Ú‘£&ˆ‘àCÞßqeÊ¬�Š荷-í

çœF¨A.

ù. �ÌA…ƒb (average cost function)
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q C(x) ÑÞß x Kß¹í,A…, †�ÌA…ƒb,
pÑ C(x), 讀T “C bar of x”, ì2Ñ

C(x) =
C(x)

x

/�ÌA…ƒbíûƒb C
′(x) ˚TiÒ�ÌA…ƒb

(marginal average cost function), [ý�ÌÞß

A…úß¾í‰“0, ªTÑyÖÞßøKß¹v, öõ

�ÌA…í¡NM.

W 3. qÞß某ß¹ x Kí,A…Ñ

C(x) = 400 + 20x j

(a) t°�ÌA…ƒb C.

(b) t°iÒ�ÌA…ƒb C
′.

(c) %È,íÖ<ÑS?

<j> (a) âì2, �ÌA…ƒb

C(x) =
C(x)

x
= 20 +

400

x
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(b) ú x �}, )iÒ�ÌA…ƒb

C
′(x) = −

400

x2

(c) ÄÑúF�ª?í x, C
′(x) < 0, ]©ÖÞßøK,

�ÌA…�±Q C
′(x) j, ¹çß¾ x Ó‹v, �ÌA

…}×Û]Á. ¤Õ,

C(x) = 20 +
400

x
> 20

/

lim
x→∞C(x) = lim

x→∞

(
20 +

400

x

)
= 20

[ý C(x) íÇ$Ê®�( y = 20 5,/J]Áíj

�BVBQ¡¤®�(, àÇý. â%È,íÖ<, ¤!

‹4ã‚í, ÄÑ©Kí固ìA… 400
x  ìË-±, ]�

ÌA…ÿ}BVBQ¡Þß©Kß¹í�bA… $20.

W 4. qÞß x « DVD È[œí©n,A…Ñ

C(x) = 0.0001x3 − 0.08x2 + 40x + 5000

(a) t°�ÌA…ƒb C.
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(b) t°iÒ�ÌA…ƒb C
′

1l� C
′(500).

(c) tú C íÇ$1j„ (a) D (b) í!‹.

<j> (a) âì2, �ÌA…ƒb

C(x) =
C(x)

x
= 0.0001x2− 0.08x +40+

5000

x

(b) ú x �}, )iÒ�ÌA…ƒb

C
′(x) = 0.0002x− 0.08−

5000

x2

H x = 500, )

C
′(500) = 0.0002(500)− 0.08−

5000

(500)2

= 0.1− 0.08− 0.02 = 0

(c) 根W

lim
x→0+

500

x
=

500

0+
= ∞

/â C
′(500) = 0 )ø¬õ (500,35) �ø®�~(

1%â· x = 100, 200, 300, . . ., 900 Fú@íõ,
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) C(x) íÇ$, àÇý. àã‚, �ÌA…ÓOß¾Ó

‹7]Á, ODW 3 F.°íu, �ÌA…ƒ®|üM

$35 £Fú@íß¾ 500 K(, }ÓOß¾Ó‹¢Çá

]Ó.

註. ÊiÒA…*某ß¾J(Çá]Óí8況-, ,H�

ÌA…ÓOß¾íÓ‹l]Áy]ÓíÛ象uÝ�t型í

(typical), àW 4; D¤Û象AúªíuiÒA…Ñø�

bv, �ÌA…}Óíß¾íÓ‹0]Á, àW 3.

ú. Yïƒb (revenue function)

ß¹íÀg (»g) ¦²kt−Êw2«TíÒ. JÑ

¬�Ò, ³�øðt−ª²ì (dictate, ·I) »g,

7âÒ�衡F²ì; ¥5, JÑÀøX@6, ¹Ö´Ò

(monopoly), †ª藉â−„ß¾7Í−Àg. ß¾íÀ

g (»g) p DÛ°¾ x �É, ¤� p D x íÉ[˚T

Û°j˙� (demand equation). j p, ¹ø p [

A x, )Àgƒb

p = f(x)

â¤)Yïƒb

R(x) = px = xf(x)
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[ý�» x Kß¹íYp.

Ê#ìø�»¾-, yÖ�»øKß¹íö£ (õÒ) Y

ï (actual revenue) ˚TiÒYï. %âA…ƒb�

HíéR, iÒYïª\YïƒbíûƒbÊ¤ø�»¾

íMF¡N, ]ì<Yïƒbíûƒb R′ ÑiÒYïƒ

b (marginal revenue function), ¹Ê�»¾Ñ x

Kv,

iÒYï = R(x + 1)−R(x)

≈ R′(x) = iÒYïƒbÊ x íM

W 5. q某±;Â (loudspeaker system) íÀg p

DÛ°¾ x íÉ[j˙�Ñ

p = −0.02x + 400, 0 ≤ x ≤ 20,000

(a) t°Yïƒb R.

(b) t°iÒYïƒb R′.

(c) l�1j„ R′(2000).
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<j> (a) âì2, Yïƒb

R(x) = px = −0.02x2 + 400x, 0 ≤ x ≤ 20,000

(b) ú x �}, )iÒYïƒb

R′(x) = −0.04x + 400

(c) H x = 2000, )

R′(2000) = −0.04(2000) + 400

= −80 + 400 = 320

[ýÊ�»¾Ñ 2000  v, yÖ“ø , ¹�»�

2001  ±;ÂíöõYï×�u $320.

‚潤ƒb (profit function)

q x Ñ`¨D�»íß¹b¾/ R(x) D C(x) }�Ñ

YïƒbDA…ƒb, †‚潤ƒb P ì2Ñ

P (x) = R(x)− C(x)

°Ü, ì2‚潤ƒbíûƒb P ′ ÑiÒ‚潤ƒb

(marginal profit function), wÊ x íMªTÑ�

»� x + 1 Kß¹F×)íõÒ‚潤 (˚TiÒ‚潤,
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marginal profit) í¡N, 6ÿuz, çÞß1�» x

Kß¹v,

iÒ‚潤 = P (x + 1)− P (x)

≈ P ′(x) = iÒ‚潤ƒbÊ x íM

W 6. Q/W 5. qÞß x  ±;ÂíA…Ñ

C(x) = 100x + 200,000 j

(a) t°‚潤ƒb P .

(b) t°iÒ‚潤ƒb P ′.

(c) l�1j„ P ′(2000).

(d) tú‚潤ƒb P íÇ$.

<j> (a) âW 5, Yïƒb

R(x) = −0.02x2 + 400x
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Ä¤, 根Wì2, ‚潤ƒb

P (x) = R(x)− C(x)

= −0.02x2 − 300x− 20,000

(b) ú x �}, )iÒ‚潤ƒb

P ′(x) = −0.04x + 300

(c) H x = 2000, )

P ′(2000) = −0.04(2000) + 300

= −80 + 300 = 220

[ýÊ�»¾Ñ 2000  v, yÖ“ø , ¹�»�

2001  ±;Âíö£‚潤�Ñ $220.

(d) ÄÑ P (x) Ñøäûá[bÑŠíùŸÖá�ƒb,
]ÑøÇ¨²-í�Ó(, àÇý.

ü. Û°�4 (elasticity of demand)

%Èçðàk}析Û°ƒbíø½bÄ†ÑÛ°�4. Ñ

jZl, øÛ°ƒb f [A

x = f(p)
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í型�, ¹âÛ°j˙�j x, øÛ°¾ x [AÀg p
íƒb, ¦�ÑÀg p í]Áƒb, 6ÿuz, ÓOÀg

íTò, Û°¾}-±, àÇý.

½. -±í˙�àS? àS�¾.°í-±˙�?

�. qÀgâ p jÓB p + h j, ¹Ó‹7 h j, †

ú@íÛ°¾}â f(p) K±B f(p + h) K, 7�

f(p + h)− f(p) Kí‰“, àÇý.

QO, Ñîh–c, 5?Àg‰“ì}ª (percentage
change in unit price)

h

p
(100)

Àg‰“¾

Àg p
(100)

J£ú@íÛ°‰“ì}ª (percentage change in
quantity demanded)

f(p + h)− f(p)

f(p)
(100)

Û°‰“¾

Ê»g p íÛ°¾
(100)

†ø��¾Àg‰“ì}ªúkÛ°‰“ì}ªí	à

(effect, ^à) ˙�ªì2Ñ¤ùì}ªíª0 (ªM),
¹

Û°‰“ì}ª

Àg‰“ì}ª
=

100
[
f(p+h)−f(p)

f(p)

]
100

(
h
p

)
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%â“�cÜ, )

Û°‰“ì}ª

Àg‰“ì}ª
=

f(p+h)−f(p)
h

f(p)
p

(1)

J f Ê p ª�, †ç h 夠üv,

f(p + h)− f(p)

h
≈ f(p)

Hp (1) �, )

Û°‰“ì}ª

Àg‰“ì}ª
≈

f ′(p)
f(p)

p

=
pf ′(p)

f(p)
(2)

註. ÄÑ x = f(p) ]Á, ] f(p + h)− f(p) < 0,

C f ′(p) < 0, â (1) C (2) �, )¤ªM0ÑŠ; %
Èçðì2ŠíªMÑÛ°�4, àV·HÀgZ‰úÛ

°¾í	à˙�.

ì2. q f Ñøâ x = f(p) Fì2íª�ƒb, †

ÊÀg p íÛ°�4ì2Ñ

E(p) = −
pf ′(p)

f(p)

W 7. q某±;ÂíÀg p DÛ°¾ x íÛ°j˙�Ñ

p = −0.02x + 400, 0 ≤ x ≤ 20,000
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(a) t°Û°�4 E(p).

(b) l�1j„ E(100).

(c) l�1j„ E(300).

<j> (a) íl, j x, )

x = f(p) =
1

0.02
(400− p) = 50(400− p)

= −50p + 20,000, 0 ≤ p ≤ 400

QO, ú p �}, )

f ′(p) = −50

Ä¤, 根Wì2, Û°�4

E(p) = −
pf ′(p)

f(p)
= −

p(−50)

−50p + 20,000

=
p

400− p
, 0 ≤ p ≤ 400

(b) H p = 100, )ÊÀg $100 íÛ°�4

E(100) =
100

400− 100
=

1

3
≈ 0.33
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[ýÀgìÑ $100 v, Ó‹ 1% íÀg}û_�

0.33% í�»¾-±.

ÑSu-±? ÄÑÛ°�4uŠíì}ªªM, ]£íÛ

°�4[ýì}ªªMÑŠ, Ä7-±.

(c) H x = 300, )ÊÀg $300 íÛ°�4

E(300) =
300

400− 300
= 3

[ýÀgìÑ $300 v, Ó‹ 1% íÀg}û_� 3%

í�»¾-±.

%Èçð¦�à-�XxJÛ°�4·Hß¹íÛ°.

ì2. ·Hß¹Û°íXxÑ

1. J E(p) > 1, †˚Û°Ñ�4í (elastic).

2. J E(p) = 1, †˚Û°ÑÀøí (unitary).

3. J E(p) < 1, †˚Û°ÑÌ�4í (inelastic).
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註. Û°u�4í[ýüíÀg‰“ì}ª}û_×íÛ

°‰“ì}ª; ÀguÌ�4í[ýüíÀgì}ª}û

_üíÛ°‰“ì}ª; Û°uÀøí[ýüíÀgì}

ª}û_ó°íÛ°‰“ì}ª.

ý. Û°�4DYï

ªSàÛ°�4í–1·HYïúÀg‰“í回@j�.

q某ß¹íÀg p DÛ°¾ x íÉ[Ñj˙�

x = f(p)

†ÊÀgÑ p v, �» x Kß¹íYï

R(p) = px = pf(p)

根W¶d†, ú p �}, )ú@kÀg p íYï‰“

0Ñ

R′(p) = f(p) + pf ′(p) = f(p)

[
1 +

pf ′(p)

f(p)

]
= f(p)[1− E(p)]

(1) qÀgÑ a jv, Û°u�4í, † E(a) > 1.

¢ f(p) 0Ñ£, )

R′(a) = f(a)[1− E(a)] = (+)(−) < 0
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]Ê p = a v, R(p) u]Áí, [ýÀgíü¾Ó‹}

û_Yï-±; ¥5, Àguü¾íÁý}û_YïíÓ

‹, ¹

p ↑, R ↓; p ↓, R ↑

�gkÛ°u�4í.

(2) JÀgÑ a jv, Û°uÌ�4í, † E(a) < 1

/

R′(a) = f(a)[1− E(a)] = (+)(+) > 0

]Ê p = a v, R(p) u]Óí, [ýÀgíü¾Ó‹}

û_YïÓ‹; ¥5, Àgíü¾Áý}û_Yïí-±,

¹

p ↑, R ↑; p ↓, R ↓

�gkÛ°uÌ�4í.

(3) JÀgÑ a jv, Û°uÀøí, † E(a) = 1 /

R′(a) = f(a)[1− E(a)] = (+)(0) = 0

]Ê p = a v, R(p) .Ó6.Á, [ýÀgíü¾Ó‹

CÁý.}¨AYïí‰“, ¹

p ↑ ↓, R .‰
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�gkÛ°uÀøí, àÇý.

¿b. ã¯,H, )

1. JÛ°ÊÀg p u�4í [E(p) > 1], †漲g}Á

ýYï; ¥5, ±g}Ó‹Yï.

2. JÛ°ÊÀg p uÌ�4í [E(p) < 1], †漲g}

Ó‹Yï; ¥5, ±g}ÁýYï.

3. JÛ°ÊÀg p uÀøí [E(p) = 1], †漲gC±

gÌ&MŸYï.

W 8. Q/W 7. (a) ç p = 100 v,

E(100) =
1

3
< 1

[ýÛ°uÌ�4í, Ä7Àg<�í,漲}Ó‹Yï.

(b) ç p = 300 v,

E(p) = 3 > 1

[ýÛ°u�4í, Ä7Àg<�í,漲}ÁýYï; ¥

5, Àg<�í-±}Ó‹Yï.
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