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單元 63: 微分方程式的應用
({… §C.4)

�}j˙�í@à層ÞóçË�, JWzpà-.

W 1. D透¬�µR銷/hß¹#øìNíàÊ顧î. J

=ƒ�µí顧îbí‰“率D„=ƒ�µí顧îbA£ª.

¢ø�(�šbí顧î=¬¤�ß¹, t½s�(�Öý

顧î=¬¤�ß¹?

<j> ¤½æu«n=¬�µí顧îb, /æñFTXí

m7u=ƒ�µí顧îbí‰“率, ];Wû函bí‰“

率<2, I y Ñ%¬ t �(=¬¤ß¹í顧îb (ÀP:

ìN), † (1− y) Ñ„=ƒ�µí顧îb, 1âæ<D

A£ªíì2, ø

dy

dt
= k(1− y), 0 < y < 1 (1)

w2 k Ñø_„øíªW�b, /;W�…J£æ<)s

_�á‘K

t = 0, y = 0

J£

t = 1, y =
1

2

1 2×bç系:PM
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Ä¤, Ÿ½æ4óçk°,述�}j˙�Å—�á‘Kí

Ôyj, ?即%¬ t �(=¬¤ß¹í顧îb y, 1°s

�(=¬¤ß¹í顧îb y(2).

'p顯Ë, (1) ��Uí¬邊Ñø_ t í�b函b k D

ø_ y í函b (1− y) í乘	, ]Ñøª}×�}j˙

�. íl, %â‰b}×, )

1

1− y
dy = kdt

QO, s邊	}, )∫ 1

1− y
dy =

∫
kdt

y;W	}íúbd†, J£ 0 < y < 1 í‘K, â,

�)

− ln(1− y) = kt + C

?óçk

ln(1− y) = −kt + C

|(, s邊¦ e, 1;W�bí�q[ý¶, )

1− y = e−kt+C = Ce−kt

Ä¤, ø般j, ?即%¬ t �(=¬¤ß¹í顧îb

y = 1− Ce−kt
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¢Hp�ø_�á‘K

t = 0, y = 0

)

0 = 1− Ce0 = 1− C

]

C = 1

/œpüí%¬ t �(=¬¤ß¹í顧îbÑ

y = 1− e−kt

yHp�ù_�á‘K

t = 1, y =
1

2
)

1

2
= 1− e−k

]%â�ácÜ, )

e−k = 1−
1

2
=

1

2
(2)

/;WNb
, )Ôyj, ?即êrpüí%¬ t �(=

¬¤ß¹í顧îb

y = 1− (e−k)t = 1−
(
1

2

)t
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Cø (2) �s邊¦ ln, )

−k = ln
(
1

2

)
= − ln 2

?即,

k = ln2

1HpcÜ, )

y = 1− e−(ln 2)t

= 1− eln(2−t)

= 1− 2−t = 1−
(
1

2

)t

ø_ó°í!‹, O¬˙œÅ; ¤4zp, .øìÛbpü

Ë°| k, ÿª�ÝË)|Ôyj, ø_值)SWíj�.

Ä¤, s�(=¬¤ß¹í顧îb

y(2) = 1−
(
1

2

)2

= 1−
1

4
=

3

4
= 0.75 ìNA

W 2. Êø“ç¥@2, Ó” A �²AÓ” B v, Ó

” A í½¾í‰“率uDçvÓ” A í½¾í�jA£

ª. ¢çøÇáv, Ó” A í½¾Ñ 60 克, /%¬ø
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üv(, Ó” A í½¾僅剩 10 克, t½%¬süv(,

Ó” A í½¾ÑS?

<j> I y Ñ%¬ t v(Ó” A í½¾, †;Wæ<,

û函bí‰“率<2, J££ªíì2, )

dy

dt
= ky2, y > 0 (3)

J£s_�á‘K

t = 0, y = 60

D

t = 1, y = 10

Ä¤, Ÿ½æ4óçk°,述�}j˙�Å—�á‘Kí

Ôyj, ?即%¬ t v(Ó” A í½¾ y, y°süv

(Ó” A í½¾ y(2).

p顯Ë, (3) �Ñøª}×�}j˙�, ]â‰b}×,

)

1

y2
dy = kdt

QO, s邊	}, )∫ 1

y2
dy =

∫
kdt

5 2×bç系:PM
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y;W	}í冪Ÿd†, â,�)

−
1

y
= kt + C

Ä¤, ø般j, ?即%¬ t v(Ó” A í½¾

y =
−1

kt + C

¢Hp�ø_�á‘K

t = 0, y = 60

)

60 =
−1

C

]

C = −
1

60

/œpüí%¬ t v(Ó” A í½¾

y =
−1

kt− 1
60

yHp�ù_�á‘K

t = 1, y = 10

)

10 =
−1

k − 1
60

6 2×bç系:PM
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%â>叉ó乘, ?óçk

10k −
1

6
= −1

y%â�ácÜ, )

10k = −1 +
1

6
= −

5

6

]

k = −
5

60

/Hp,述°)í k, 1“�cÜ, )Ôyj, ?即êr

püí%¬ t v(Ó” A í½¾

y =
−1

− 5
60t− 1

60

=
60

5t + 1

Ä¤, süv(Ó” A í½¾

y(2) =
60

5(2) + 1

=
60

11
≈ 5.45 克

�}j˙�í另ø層Þ@à4Êk«n/�Ó�í群×ü

(Cbñ) íÆ‰8$, %�呈Û|íÛ象uí群×üí‰

“率Dçví群×ü�/�íÉ[, Ä7ªJ�}j˙�

7 2×bç系:PM
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8J_型“, ª77jí群×üí‰“. I y(t) Ñ%¬

t v(/í群íbñ, D«nú�í群AÅ_型

(population growth models), }�Ñ

(1) NbAÅ_型 (exponential growth model),

¤4óçk

dy

dt
= ky, y > 0

w2ªW�b k > 0, ?即, í群×üí‰“率Dç

ví群í×üA£ª. ÄÑ¤_型Ñøª}×�}j

˙�, ]â‰b}×, )

1

y
dy = kdt

QO, s邊	}, )

ln y = kt + C

|(, s邊¦ e 1“�, )

y = Cekt

w2 C > 0, 4øNb函b, ]˚NbAÅ_型, /

lim
t→∞

Cekt = Ce∞ =∞

[ýÓOvÈÆ‰, í群4ÌäË遞Ó.

8 2×bç系:PM
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(2) 羅吉gAÅ_型 (logistic growth model), ¤

4óçk

dy

dt
= ky(L− y), 0 < y < L

w2ªW�b k > 0, / L Ñí群×üí”Ì, ?

即, í群×üí‰“率¸ “çví群í×üD剩ì˛

È (CªAÅ˛È) í乘	” A£ª, ª¥ø|çÇ

áíí群×üQ¡ 0 v, C%¬ø¨vÈ(í群í×

üQ¡飽¸í L v, í群×üíAÅ率}Q¡ 0, ]

í群AÅË'M, 7呈Û| S 型Gíí群×ü. Ä

Ñ¤_型Ñøª}×�}j˙�, ]â‰b}×, )

1

y(L− y)
dy = kdt

QO, s邊	}, )∫ 1

y(L− y)
dy =

∫
kdt

ÄÑ,��U˝邊uø_}‚˛}jAs_øŸÄ�

í�Ü函bí	}, ];W¶}}�)

1

L

[∫ 1

y
dy +

∫ 1

L− y
dy

]
= kt + C

QO, s邊°乘 L, 1;W�bí�q[ý¶, ?ó

çk ∫ 1

y
dy +

∫ 1

L− y
dy = Lkt + C

9 2×bç系:PM



˚^�	}(�Í, 100��ù‚) Àj 63: �}j˙�í@à

Í(%â	}íúbd†, â,�)

ln y − ln(L− y) = Lkt + C

y;Wúb
“�, s邊¦ e, Nb函bDúb函b

í互逆4, Nb
, J£�bí�À[ý¶, )

y

L− y
= eLkt+C = CeLkt

w2 C > 0. s邊°乘 L− y, ?óçk

y = (L− y)CeLkt

|(, �ácÜ, ¯併含 y í®á, )

y(1 + CeLkt) = LCeLkt

Ä¤,

y =
LCeLkt

1 + CeLkt

yø,�í}ä}‚°Î CeLkt, 1;W�bí�À

[ý¶, )ø�Ýí™Ä�

y =
L

1 + C−1e−Lkt

=
L

1 + Ce−Lkt

ÄÑ C > 0, ]}‚×k 1, Ä7í群×ü y 0ü

k L. ¢ e−Lkt uø t í遞Á函b, ]í群×ü}

10 2×bç系:PM
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ÓOvÈÆ‰70遞Ó, /

lim
t→∞

L

1 + Ce−Lkt
=

L

1 + Ce−∞

=
L

1 + C · 0
= L

[ýí群×ü}遞Óƒ L, ø_�Ìíb¾, 符¯ L

Ñí群×üí”Ìí<2.

(3) Gompertz AÅ_型, ¤4óçk

dy

dt
= ky ln

(
L

y

)
, 0 < y < L

?óçk

dy

dt
= ky(lnL− ln y), 0 < y < L

w2ªW�b k > 0, / L Ñí群×üí”Ì, ?

即, í群×üí‰“率¸ “çví群í×üDúb�

�“ (¦úb) (íªAÅ˛È (C剩ì˛È) í乘

	” A£ª, éNk羅吉gAÅ_型, ª¥ø|çÇ

áíí群×üQ¡ 0 v, C%¬ø¨vÈ(í群í×

üQ¡飽¸í L v, í群×üíAÅ率}Q¡ 0, ]

í群AÅË'M, 7呈Û| S 型Gíí群×ü; OD

羅吉gAÅ_型.°íu, çí群í×ü±×s_”

端í8”v, ÄÑ¦7úb(, b值‰ü, 7U)A

11 2×bç系:PM
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Å率œ緩M, uø_œ�緩7.陡峭í S 型Gíí

群×ü. ø般jíRû¬˙£4”à-WF述.

W 4. q引ª 20 隻狼BøÅðt園, /¤t園|Öª

&M 200 隻狼íÞæ環境. ¢ 3 �(狼íbñÓÅB

40 隻. J狼隻bñíAÅÕG符¯ Gompertz AÅ_

型, t½ 10 �(}�Öý隻狼?

<j> I y(t) Ñ t �(狼íbñ. ;Wæ<, 狼隻bñ

íAÅ4ø Gompertz AÅ_型, /狼隻b¾í”Ì

L = 200

隻, ])

dy

dt
= ky ln

(
200

y

)
, 0 < y < 200 (4)

J£s_�á‘K

t = 0, y = 20

D

t = 3, y = 40

Ä¤, Ÿ½æ4óçk°,述�}j˙�Å—�á‘Kí

Ôyj, ?即%¬ t �(狼íbñ, y° 10 �(狼íb

ñ y(10).

12 2×bç系:PM
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p顯Ë, (4) �uøª}×�}j˙�, ]â‰b}×,
)

1

y ln
(
200
y

)dy = kdt

;Wúb
, ?óçk

1

y(ln 200− ln y)
dy = kdt

QO, s邊	}, )∫ 1

y(ln 200− ln y)
dy =

∫
kdt

y;W¦

u = ln200− ln y, du = −
1

y
dy

íHp¶, 	}íúbd†, y < 200 í‘K, J£	}

í�bd†, â,�)

−
∫ 1

ln 200− ln y

(
−

1

y

)
dy =

∫
kdt

J£

− ln(ln 200− ln y) = kt + C

s邊°乘 −1, 1;W�bí�q[ý¶, ?óçk

ln(ln 200− ln y) = −kt + C

13 2×bç系:PM
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ÄÑk°í y Êúb函bq, ]s邊¦ e, 1;WúbD

Nbí互逆4, J£�bí�q[ý¶, )

ln 200− ln y = e−kt+C = Ce−kt

w2 C > 0. %âcÜ, ?óçk

ln y = ln200− Ce−kt

âkk°í y YÍÊúb函bq, ]s邊y¦ e, 1;W

NbDúbí互逆4, J£Nb
, )

y = eln 200 · e−Ce−kt

= 200e−Ce−kt
(5)

4ø般j, Ñs_Nb函bí¯A函b, 1含s_ÌÑ£

í„ø�b k D C, ] y ÓOvÈ7遞Ó, /

lim
t→∞

200e−Ce−kt
= 200e−Ce−∞

= 200e−C·0

= 200e0 = 200

[ý狼隻íbñ}�äË遞Óƒ 200 隻, 符¯ 200 隻

Ñ狼隻bñ”Ìí<2.

QO, °Ôyj. íl, Hp�ø_�á‘K

t = 0, y = 20

14 2×bç系:PM
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1l�cÜ, )

20 = 200e−Ce−k·0
= 200e−C

â¤û|

1

10
= e−C (6)

yøs邊¦ ln, 1“�cÜ, )

− ln 10 = −C

]

C = ln10 > 0

/œpüí%¬ t �(狼隻íbñ

y = 200e− ln 10e−kt

´�ø_„ø�b k.

yHp�ù_�á‘K

t = 3, y = 40

)

40 = 200e− ln 10e−3k

?óçk

1

5
= e− ln 10e−3k

15 2×bç系:PM
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ÄÑk°í k Pks_Nb函bq, ]l,�s邊°¦

ln, l�cÜ, 1;WNbDúbí互逆4, )

− ln 5 = − ln 10e−3k

?óçk

ln 5

ln 10
= e−3k

yøŸø,�s邊°¦ ln, )

ln
(

ln 5

ln 10

)
= −3k

]%âúb
í“�cÜ, )

k = −
1

3
ln
(

ln 5

ln 10

)
=

1

3
ln
(
ln 10

ln 5

)
> 0

|(, ø k Hp, )Ôyj, ?即êrpüí%¬ t �(

狼隻íbñ

y = 200e− ln 10e
−1

3 ln
(

ln 10
ln 5

)
t

Ä¤, 10 �(狼隻íbñÑ

y(10) = 200e− ln 10e
−1

3 ln
(

ln 10
ln 5

)
(10)

≈ 200e−2.3026e−0.1194(10)

≈ 100 隻

16 2×bç系:PM
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C;WNb


abc =
(
ab
)c

ø (6) �Hp (5) �íø般j, )œpüí%¬ t �(

狼隻íbñ

y = 200
(
e−C

)e−kt

= 200
(

1

10

)e−kt

(7)

yHp�ù_�á‘K

t = 3, y = 40

)

40 = 200
(

1

10

)e−3k

?óçk

1

5
=
(

1

10

)e−3k

QO, s邊¦ ln, 1;Wúb
“�, â,�)

− ln 5 = −e−3k ln 10

?óçk

e−3k =
ln5

ln 10

17 2×bç系:PM
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|(, y;W,述íNb
Z寫 (7) �, 1ø,�Hp,

)Ôyj, ?即êrpüí%¬ t �(狼隻íbñ

y = 200
(

1

10

)(e−3k)t/3

= 200
(

1

10

)( ln 5
ln 10

)t/3

ø_熟*«àNb
Dúb
íœ�Ý¬˙.

�}j˙�?ª@àk³fç (genetics) í_型�
,

à¹¯²Ï_型 (hybrid selection model), ?即,

I y(t) Ñ/øÓ�Ê繁z t H(, 含/�˘4íª率,

†¹¯²Ï_型Ñ

dy

dt
= ky(1− y)(a− by), 0 ≤ y ≤ 1

w2 k, a, D b 4uâ³f˘4F²ìí�b, ?即, /

�˘4ª率í‰“率¸ “çv含¤�˘4íª率, „含¤

�˘4íª率, J£â³f˘4F²ìíø(4�í乘	”

A£ª; ç a < b v, ø�¥ø|íÔ�Ñ, ˘4ª率Ê

ª率Æ檻 a
b ‡, ˘4ª率í‰“率 dy

dt Ñ£, ];Wû函

bí4”, 含¤�˘4íª率uâ緩Mí§�Çá遞Ó,

7超¬Æ檻(, ˘4ª率í‰“率 dy
dt ÑŠ, ]含¤�˘

4íª率呈Û遞Á, �ø�Æ檻í^@. ø般jíRû¬

˙à-WF述.

18 2×bç系:PM
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W 4. k«n甲蟲2含�˘4 D íª率ÊøHDøHÈ

í‰“8$. JÊÇá|Œv, �øší甲蟲�˘4 D,

/%¬ûH(, � 80% í甲蟲�˘4 D. t°Ê¹¯

²Ï_型-, ¦ a = 2 / b = 1 v, 10 H(甲蟲2含

�˘4 D íª率.

<j> I y(t) Ñ t H(甲蟲2含˘4 D íª率. âæ

<ø

dy

dt
= ky(1− y)(2− y), 0 ≤ y ≤ 1 (8)

/s_�á‘KÑ

t = 0, y = 0.5

J£

t = 4, y = 0.8

†Ÿ½æ4óçk°,述�}j˙�Å—�á‘KíÔy

j, ?即%¬ t H(甲蟲2含˘4 D íª率, y° 10

H(甲蟲2含˘4 D íª率 y(10).

p顯Ë, (8) �uøª}×�}j˙�, ]â‰b}×¶,

) ∫ 1

y(1− y)(2− y)
dy =

∫
kdt (9)

19 2×bç系:PM
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ÄÑ,��U˝邊u}‚ÑøŸ�乘	í�Ü函bí	},

];W¶}}�	}¶, I

1

y(1− y)(2− y)
=

A

y
+

B

1− y
+

C

2− y

1j A, B, C. íl, s邊°乘 y(1− y)(2− y), )

1 = A(1− y)(2− y) + By(2− y) + Cy(1− y)

QO, H y = 0, )

1 = 2A

]

A =
1

2

yH y = 1, )

1 = B

]

B = 1

|(, H y = 2, )

1 = −2C

]

C = −
1

2

20 2×bç系:PM
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Ä¤, Hp,述°)í A, B, D C, 1;W	}íúb

d†, 0 < y < 1 ícq‘K, J£úb
í“�cÜ )∫ 1

y(1− y)(2− y)
dy

=
∫ 1/2

y
dy +

∫ 1

1− y
dy +

∫ −1/2

2− y
dy

=
1

2
ln y − ln(1− y) +

1

2
ln(2− y)

= ln
[y(2− y)]1/2

1− y

7�U¬邊Ñ ∫
kdt = kt + C

]â (9) �, )

ln
[y(2− y)]1/2

1− y
= kt + C

ÄÑk°í y Êúb函bq, ]s邊¦ e, 1;WNbD

úbí互逆4, Nb
, J£�bí�q[ý¶, )

[y(2− y)]1/2

1− y
= ekt+C = Cekt

ys邊�j, 1;W�bí�q[ý¶, )Jj˙�型�

呈Ûíø般j

y(2− y)

(1− y)2
= C2e2kt = Ce2kt

21 2×bç系:PM
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QO, °Ôyj. íl, Hp�ø_�á‘K

t = 0, y =
1

2
1l�cÜ, )

(1/2)(3/2)

1/4
= Ce2k(0) = C

]

C = 3

/œpüí%¬ t H(含˘4 D íª率Ñ

y(2− y)

(1− y)2
= 3e2kt

yHp�ù_�á‘K

t = 4, y = 0.8 =
4

5
1l�cÜ, )

(4/5)(6/5)

(1/5)2
= 3e2k(4) = 3e8k

?óçk

24 = 3e8k

QO, s邊°Î 3, )

8 = e8k

22 2×bç系:PM
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y°¦ ln, )

ln 8 = 8k

]

k =
1

8
ln8

|(, ø k Hp, )Ôyj, ?即êrpüí%¬ t H(

含˘4 D íª率Ñ

y(2− y)

(1− y)2
= 3e

2
(

1
8 ln 8

)
t
= 3e

t
4 ln 8

Ä¤, Hp t = 10, 1j y, )%¬ 10 H(含˘4 D

íª率Ñ

y(2− y)

(1− y)2
= 3e

10
4 ln 8

?óçk%âbç軟ñ, CI

a = 3e
10
4 ln 8

1cÜAøjùŸj˙�

y2 − 2y +
a

1 + a
= 0

/Jt�j, )

y = 1−
√

1

1 + a
≈ 0.96
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?即%¬ 10 H(}� 96% í甲蟲x�˘4 D.

W 5. qø®槽2含� 40 ‹侖íÉ¯, A}Ñ 90%

í®D 10% í酒�. 另ø�含øš®£øš酒�íÉ¯

J 4 (‹侖/}) í§率·p¤®槽, 1%¬Ì勻攪拌(

6J 4 (‹侖/}) í§率¼|¤®槽, àÇý. t½ 10

}鐘(, ®槽2í酒�¾ÑS?

<j> I y(t) Ñ%¬ t }鐘(®槽2í酒�¾. âæ<

ø, ©}鐘J 4 ‹侖íÉ¯·p®槽, /©ø‹侖íÉ¯

含� 50% í酒�, ]®槽2酒�íÓ‹率Ñ

4(0.5) (‹侖/})

¢ÄÑ¼pD¼|í§率øš, ]®槽2íÉ¯¾.‰,

á�Ñ 40 ‹侖, O%âÌ勻攪拌(, É¯2í酒�ª率

Ñ

y

40

/J©}鐘 4 ‹侖í§率¼|, Ä7®槽2酒�¾íÁý

率Ñ

4
(

y

40

)
(‹侖/})

QO, ;Wø_ø般4í�…, 即 “®槽2酒�¾í‰“

率” �k “¼p (Ó‹) í酒�¾‰“率” Á¥ “¼|
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(Áý) í酒�¾‰“率”, û函bí‰“率<2, J£æ

<, )

dy

dt
= 4(0.5)− 4

(
y

40

)
?óçk

dy

dt
= −

1

10
y + 2

J£�á‘K

t = 0, y = 40(0.1) = 4

Ä¤, Ÿ½æ4óçk°,述�}j˙�Å—�á‘Kí

Ôyj, ?即%¬ t }鐘(®槽2í酒�¾, y° 10 鐘

(®槽2í酒�¾ y(10). íl™Ä“Ÿ�}j˙�, )

dy

dt
+

1

10
y = 2

4ø

P (t) =
1

10

/

Q(t) = 2

íø階(4�}j˙�, ];W�bí	}d†, )	}

Ä�

u(t) = e
∫

P (t)dt

= e
∫ 1

10dt = e
1
10t
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QO, Hp¤	}Ä�, 1;WNb函bí	}t�, J£

Nb
í“�cÜ, )ø般j

y =
1

u(t)

∫
Q(t)u(t)dt

=
1

e
1
10t

∫
2e

1
10tdt

= e−
1
10t[2(10)e

1
10t + C]

= 20 + Ce−
1
10t

yHp�á‘K

t = 0, y = 4

)

4 = 20 + Ce0 = 20 + C

]

C = −16

|(, ø°)í C Hpø般j, )Ôyj, ?即%¬ t }

鐘(®槽2í酒�¾

y = 20− 16e−
1
10t

Ä¤, 10 }鐘(®槽2í酒�¾Ñ

y(10) = 20− 16e−
1
10(10)

= 20− 16e−1

≈ 14.1 (‹侖)
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註. ç t →∞, ?即vÈ夠久(, ®槽2í酒�¾Ñ

lim
t→∞

(
20− 16e−

1
10t
)

= 20− 16e−∞

= 20− 16 · 0
= 20 (‹侖)

u®槽2É¯,¾ 40 ‹侖íøš, D�…吻¯, ¤4Ä

Ñ·píuøš®, øšÑ酒�íÉ¯, ]vÈ夠久(, ®

槽qíÕG}‰Ñ·pÉ¯íÕG, ?即øš®, øš酒

�íÕG.

½. Sv®槽2í酒�¾Ñ 12 ‹侖? ¤4óçk° t

U)酒�¾

20− 16e−
1
10t = 12

%â�ácÜ, )

e−
1
10t =

1

16
(20− 12) =

1

2

yøs邊°¦ ln, 1;WNbDúbí互逆4, J£úb


í“�, )

−
1

10
t = ln

1

2
= − ln 2

Ä¤, �%¬

t = 10 ln2 ≈ 6.93 (})
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(, ®槽2í酒�¾Ñ 12 ‹侖.

½. ®槽2酒�¾uàS‰“í? ø酒�¾ y úvÈ t

�}, )

dy

dt
=

d

dt

[
20− 16e−

1
10t
]

= (−16)
(
−

1

10

)
e−

1
10t

=
8

5
e−

1
10t

0×k 0, ]酒�¾0遞Ó, âø_僅含 10% í酒�ë

�, ?即ø_ª·pÉ¯í固ì 50% 酒�ë�QíÕG

Çá, ÓOvÈ®槽2í酒�¾遞ÓB”Ì

lim
t→∞

(
20− 16e−

1
10t
)

= 20− 16e−∞

= 20 (‹侖)

U)酒�ë�ÓB 50%, D·pÉ¯ó°í酒�ë�,
符¯�….

�_óÉí延伸4½æ,

½ 1. J¼pÉ¯í酒�ë�uQk®槽2í�á酒�ë

�v, à¼p 5% í酒�É¯, ®槽2í酒�¾uàS‰

“í?
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½ 2. JÉ¯¼|®槽í§率×k¼pí§率v, à 5

(‹侖/}), ®槽2í酒�¾àS‰“?

½ 3. J®槽í,ñ¾Ñ 100 ‹侖, /É¯¼|®槽í

§率ük¼pí§率v, à 3 (‹侖/}) v, ®槽2í酒

�¾àS‰“?
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