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Àj 27: úbƒbí�}
({… §5.5)

;WNú�L4, úk x > 0,

elnx = x

ø,�siú x �}1;WNbƒbí©�d†, )

elnx d

dx
lnx = 1

¹

d

dx
lnx =

1

elnx
=

1

x

Ä¤, )

úbƒbí�}d†. AÍúbƒbíûƒbÑ

d

dx
lnx =

1

x
, x > 0

¢;W©�d†, ª)©/ƒbDúbƒb¯Aí�}d

†, ¹

úbƒbí©�d†. J f Ñøª�ƒb, †

d

dx
[ln f(x)] =

f ′(x)

f(x)
, f(x) > 0
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<„> qƒb g(x) = lnx, †¯Aƒb

h(x)
def
= g[f(x)] = ln f(x)

]â©�d†J£úbƒbí�}d†, ¹

g′(x) =
1

x

)

d

dx
[ln f(x)] = h′(x) = g′[f(x)]f ′(x)

=
1

f(x)
f ′(x) =

f ′(x)

f(x)

Å 1. úk x > 0, ;Wúbƒbí�}d†, )

d

dx
ln |x| =

d

dx
lnx =

1

x
(1)

úk x < 0, ;Wúbƒbí©�d†, )

d

dx
ln |x| =

d

dx
ln(−x)

=
1

−x
(−x)′ =

−1

−x
=

1

x
(2)

¯9 (1) D (2) �, )

d

dx
ln |x| =

1

x
, x 6= 0
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W 1. t°-�®áƒbíûƒb.

(a) f(x) = x lnx

(b) g(x) =
lnx

x

(c) h(x) = ln(x2 + 1)

(d) k(x) =
√

lnx + x

(e) y = ln(lnx)

<j> (a) ;W¶d†Dúbƒbí�}d†, )

f ′(x) = lnx + x

(
1

x

)
= 1 + lnx

(b) ;WÎ¶d†Dúbƒbí�}d†, )

g′(x) =

(
1
x

)
x − lnx

x2
=

1 − lnx

x2
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(c) ;Wúbƒbí©�d†, )

h′(x) =
(x2 + 1)′

x2 + 1
=

2x

x2 + 1

(d) ;W©�d†Dúbƒbí�}d†1“�, )

k′(x) =
1

2
(lnx + x)−1/2

(
1

x
+ 1

)
=

x + 1

2x
√

lnx + x

(e) ;Wúbƒbí©�d†, )

dy

dx
=

(lnx)′

lnx
=

1

x lnx

�}úbƒbí¯Aƒbv, JqƒbÑ	, Î�CŸ

jv, ø_Ÿ†u, l;WúbZŸyMá�}.

W 2. t°-�®áíûƒb.

(a) y = ln[(x2 + 1)(x3 + 2)6]

(b) g(t) = ln(t2e−t2)
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(c) f(x) = ln

x3ex2+1√
x2 − 1



<j> (a) íl, ;WúbZŸ, )

y = ln(x2 + 1) + 6 ln(x3 + 2)

QO, ;Wúbƒbí©�d†, )

dy

dx
=

(x2 + 1)′

x2 + 1
+

6(x3 + 2)′

x3 + 2

=
2x

x2 + 1
+

18x2

x3 + 2

(b) l;WúbZŸ, )

g(t) = 2 ln t − t2

y;Wúbƒbí�}d†1“�, )

g′(t) =
2

t
− 2t =

2(1 − t2)

t

(c) ;WúbZŸ, )

f(x) = 3 lnx + x2 + 1 −
1

2
ln(x2 − 1)
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yâúbƒbí�}d†1“�, )

f ′(x) =
3

x
+ 2x −

2x

2(x2 − 1)

=
3

x
+ 2x −

x

x2 − 1

=
3(x2 − 1) + 2x2(x2 − 1) − x2

x(x2 − 1)

=
2x4 − 3

x(x2 − 1)

l�â, ÎDŸj$AíƒbCƒbíƒbŸjíûƒ

bv, ø_�Z/ªWíj¶Ñúb�} (logarithmic

differentiation), ú@í

úb�}¥	Ñ

1. ø��si°¦ ln, 1;WúbZŸAœ�Àáí

¸ÏC	.

2. siú x �}.

3. j
dy
dx.
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W 3. tJúb�}°-�®áƒbíûƒb.

(a) y = x(x + 1)5(x2 + 1)

(b) f(x) =
(2x3 − 1)5

3
√

x2 + 1

(c) g(x) = xx

(d) h(x) = xlnx

<j> (a) íl, si°¦ ln 1;WúbZŸ, )

ln y = lnx + 5 ln(x + 1) + ln(x2 + 1)

QO, siú x �}1;Wúbƒbí©�d†, )

y′

y
=

1

x
+

5

x + 1
+

2x

x2 + 1

|(, j
dy
dx, )

y′ = y

(
1

x
+

5

x + 1
+

2x

x2 + 1

)
= x(x + 1)5(x2 + 1)

(
1

x
+

5

x + 1
+

2x

x2 + 1

)
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(b) si°¦ ln 1;WúbZŸ, )

ln f(x) = 5 ln(2x3 − 1) −
1

3
ln(x2 + 1)

ú x �}, )

f ′(x)

f(x)
=

30x2

2x3 − 1
−

2x

3(x2 + 1)

Ä¤,

f ′(x) =
(2x3 − 1)5

3
√

x2 + 1

[
30x2

2x3 − 1
−

2x

3(x2 + 1)

]

(c) ƒb g m.u4Ÿƒb6.uNbƒb, 4øƒbí

ƒbŸj, ].?Uà4Ÿd†, ¹

g′(x) 6= x · xx−1 = xx

6.?UàNbƒbí�}d†, ¹

g′(x) 6= (lnx)xx(1) = (lnx)xx

ø_ªWíj¶Ñúb�}, ¹lsi¦ ln 1;Wúb

“�, )

ln g(x) = x lnx

yú x �}1;W©�d†D¶d†, )

g′(x)

g(x)
= lnx + x

(
1

x

)
= 1 + lnx
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Ä¤,

g′(x) = xx(1 + lnx)

(d) ƒb h ÑøƒbíƒbŸj, ];Wúb�}, si

¦ ln 1“�, )

lnh(x) = (lnx)(lnx) = (lnx)2

QO, siú x �}1;W©�d†, )

h′(x)

h(x)
= 2(lnx)

(
1

x

)
=

2 lnx

x

Ä¤,

h′(x) = xlnx
(
2 lnx

x

)
= (2 lnx)(xlnx−1)

;WNú�L4,

blogb x = x

ø,�siú x �}, 1;WøONbƒbí©�d†,
)

(ln b)blogb x ·
d

dx
logb x = 1

¹

d

dx
logb x =

1

ln b

1

blogb x
=

1

ln b

1

x
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Ä¤, )

øOúbƒbí�}d†. øOúbƒbíûƒbÑ

d

dx
logb x =

1

ln b

1

x
, b > 0, b 6= 1

Å. Çø°),Hd†í¬˙Ñ, I

y = logb x

†âúbƒbíì2,

by = x

si¦ ln 1“�, )

y ln b = lnx, ¹ y =
lnx

ln b

â¤, )²�t�

logb x =
lnx

ln b

QO, â²�t�£úbƒbí�}d†, )

d

dx
logb x =

1

ln b
(lnx)′ =

1

ln b

1

x

°Ü, ;W©�d†, )
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øOúbƒbí©�d†. q f Ñøª�ƒb, †

d

dx
logb f(x) =

1

ln b

f ′(x)

f(x)

<„> q g(x) = logb x, †

h(x)
def
= g[f(x)] = logb f(x)

];W©�d†£øOúbƒbíûƒbd†, ¹

g′(x) =
1

ln b

1

x

)

d

dx
logb f(x) = h′(x) = g′[f(x)]f ′(x)

=
1

ln b

1

f(x)
f ′(x) =

1

ln b

f ′(x)

f(x)

W 4. t°-�®áƒbíûƒb.

(a) f(x) = x3 log10 x

(b) g(x) = 5x2
+ log3(x

2 + 1)
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<j> (a) â¶d†DøOúbƒbí�}d†, )

f ′(x) = 3x2 log10 x + x3 1

ln 10

1

x

= 3x2 log10 x +
x2

ln 10

(b) ;WøONbDúbƒbí©�d†,

g′(x) = (ln 5)5x2
(2x) +

1

ln 3

2x

x2 + 1

= (2 ln 5)(x)5x2
+

(
2

ln 3

) (
x

x2 + 1

)
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