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單元 11: 微分的基本規則
({… §3.1)

°函b f íû函b f ′ í¬˙Ñl�¾Ï¼í”Ì, 即

f ′(x) = lim
h→0

f(x + h)− f(x)

h

O¤¬˙%�uõ瑣í, ]Ûâ¤!…ì2Rû|ø<j

Zkl�函bíû函bíd†, 1J¯U

d

dx
[f(x)] 讀T d, dx of f of x

[ý f ú x Ê x íû函b (the derivative of f

with respect to x at x), /˚¤¬˙Ñ�}

(differentiation).

d† 1 (�bd†). q c ÑLø�b, †

d

dx
(c) = 0

即�bíû函bÑ 0.

Wà,

d

dx
(29) = 0,

d

dx
(−
√

2) = 0
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£

d

dx
(π) = 0,

d

dx
(e5) = 0

d† 2. (冪Ÿd†, power rule). q n ÑLøõb,
†

d

dx
(xn) = nxn−1

註. 僅根Wùát�

(a + b)n =
n∑

k=0

(
n

k

)
an−kbk

= an + nan−1b +
n(n− 1)

2
an−2b2

+ · · ·+ nabn−1 + bn

„p n Ñ£cbíd†; ôI n Ñw…õbí.q„p.

Wà,

d

dx
(x) = 1x1−1 = x0 = 1

D

d

dx
(x7/2) =

7

2
x5/2
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J£

d

dx
(
√

x) =
d

dx
(x1/2) =

1

2
x−1/2 =

1

2
√

x

D

d

dx

(
1
3
√

x

)
=

d

dx
(x−1/3) = −

1

3
x−4/3 = −

1

3x4/3

註. �}根�íŸ†u, lø根�ZŸA xn í��(,
yUà冪Ÿd†.

d† 3 (�b	d†). q c Ñø�b/函b f ª�,
†

d

dx
[cf(x)] = c

d

dx
[f(x)]

即ªø�bT|, )�b	íû函b�kû函bí�b	.

Wà,

d

dx
(4x8) = 4

d

dx
(x8) = 4(8x7) = 32x7

J£

d

dx

(
5

3√
x2

)
= 5

d

dx
(x−2/3) = −

10

3x5/3
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d† 4 (‹Á¶d†, ¸Ïd†). q函b f D g Ìª

�, †

d

dx
[f(x)± g(x)] =

d

dx
[f(x)]±

d

dx
[g(x)]

即函b¸Ïíû函b�kû函bí¸Ï.

註 1. ¸Ïd†ªR�BL<�Ì_函bí¸CÏ, àú

_函bí¸Ïd†

d

dx
[f(x)± g(x)± h(x)]

=
d

dx
[f(x)]±

d

dx
[g(x)]±

d

dx
[h(x)]

Cû_函b, . . ., �.

註 2. �}í�b	d†£¸Ïd†¯併˚Ñ�}í(4

d†, 即

d

dx
[a1f1(x) + · · ·+ anfn(x)]

= a1
d

dx
[f1(x)] + · · ·+ an

d

dx
[fn(x)]

w2 a1, . . . , an ÑL<�b/ f1, . . . , fn Ñª�函b,

6ÿuz, (4 ¯íû函b�kû函bí(4 ¯, C

�˚Tª逐á�}.
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註 3. 根W,述d†, ø_�}µIÑ, løbç�2í

®áZŸA cxn í��(, y逐á�}.

W 1. t°-�®á函bíû函b.

(a) f(x) = 4x5 + 3x4 − 8x2 + x + π2

(b) g(t) =
t2

5
+

5

t3
−

2t2√
t
+

e√
2e

(c) h(t) = t2
(

5√
t
+ 3

√
t− 7

)

(d) k(t) =
2x3 − 4

√
x3 + 5

√
x

W 2. t°¬函b

f(x) =
√

x +
1
√

x

Ç$,õ
(
4, 5

2

)
í~(é0£~(j˙�.
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W 3. qøÊ¶Ê t ”í飛Wò�Ñ

s = f(t) = −t3 + 96t2 + 195t + 5 (呎), t ≥ 0

(a) t°¤Ê¶ÊLø t ”í§� v(t).

(b) t°¤Ê¶飛Wí|òò�.
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