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0 n 16 24 4 2 4

2 16 42 4 2

a n

n = ax (1)

a n ax a 0

a = 1 a 1 a 1

(1) x n

x = loga n (2)

n = 16 a = 2 16 = 24 log2 16 = 4 a = 4 16 = 42 log4 16 = 2

a = 16 16 = 161 log16 16 = 1

n = ax

n > 0 a > 0 a ̸= 1 x n a

x = loga n.

(2) (1)

n = aloga n (3)

n a n 100

3 3log3 100 5log5 100, aloga 100, blogb 100

n = aloga n

n a

(1)–(3)

1
log2(32× 64)
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32× 64 2048 log2 2048 2048 2 1024 1024

2 512 2 2 2048 = 211

32× 64 (3) 32× 64 (3)

32× 64 = 2log2(32×64) (4)

32 64 2log2 32 2log2 64

32× 64 = 2log2 32 × 2log2 64 = 2log2 32+log2 64 (5)

(4) (5) 32× 64

2log2(32×64) = 2log2 32+log2 64

1

log2(32× 64) = log2 32 + log2 64

32 5 2 64 6 2 log2 32 = 5 log2 64 = 6

log2(32× 64) = log2 32 + log2 64 = 5 + 6 = 11

32× 64

loga(m× n)

a > 0, a ̸= 1 m > 0, n > 0 loga m loga n

loga(m× n) = loga m+ loga n

2
loga(m/n)

(3) m/n m, n

m

n
= aloga(m/n) (6)

m = aloga m, n = aloga n

m n
m

n
=

aloga m

aloga n
= aloga m−loga n (7)

(6) (7)
aloga(m/n) = aloga m−loga n
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1

loga(m/n) = loga m− loga n

3
2 5 3 25 = 3x x

25 = 32 3x = 32

x = log3 32 33 = 27, 34 = 81 32 27 81 log3 32 3

4

2100 = 3x x

2100 100 2 210 = 1024 90 2

2100 2 3

3100 2100 x < 100

2100 x

n = aloga n 2 3

2 = 3log3 2

2100

2100 = (3log3 2)100 = 3100×log3 2

2100 = 3100×log3 2

2100 = 3x

3100×log3 2 = 3x

1

x = 100× log3 2

log3 2 0 1 log3 2 ≈ 0.631

x = 100× 0.631 = 63.1
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4
n n = ax b

n = by y ax = by y x

a, b > 0 a, b ̸= 1

y = logb a
x (8)

n = aloga n a b

a = blogb a

ax

ax = (blogb a)x = bx logb a

ax = bx logb a

ax = by

bx logb a = by

1)

y = x logb a (9)

(8) (9)

logb a
x = x logb a

2100 = 3x x

3

log3 2
100 = log3 3

x

100 log3 2 = x log3 3

log3 3 = 1

x = 100× log3 2
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5
n a loga n b logb n loga n

logb n

(3) n blogb n

loga n = loga b
logb n (10)

loga b
logb n = logb n× loga b (11)

(11) (10)
loga n = logb n× loga b

loga b logb n

logb n =
loga n

loga b

6

n = aloga n

– m× n loga m+ loga n

– n x xn n× loga x

6.1

2x = 1000

0 1 10

log10 2
x = log10 1000
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log10 2
x = x log10 2

x log10 2 = log10 1000 = 3

log10 2

x =
3

log10 2

6.2

a = 250 × 330 b = 440 a b

a b 2

log2 a = log2(2
50 × 330)

= log2 2
50 + log2 3

30

= 50 log2 2 + 30 log2 3

= 50 + 30 log2 3

log2 3 > 1 log2 a > 50 + 30 = 80

log2 b = log2 4
40 = 40 log2 4 = 40× 2 = 80

a = 2log2 a > 280

b = 2log2 b = 280

a > b

6.3

a1 + a2 + · · ·+ an
n

≥ (a1a2 · · · an)1/n

a1, a2, . . . , an > 0 n > 0

logb(a1a2 · · · an)
1/n

b > 1 logb log

log(a1a2 · · · an)1/n =
1

n
log(a1a2 · · · an)

=
1

n
(log a1 + log a2 + · · ·+ log an)

(12)
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b > 1 logx Jensen
Jensen

1

n
(log a1 + log a2 + · · ·+ log an) ≤ log

(
a1 + a2 + · · ·+ an

n

)
(13)

(12) (13)

log(a1a2 · · · an)1/n ≤ log
(
a1 + a2 + · · ·+ an

n

)

(a1a2 · · · an)1/n ≤ a1 + a2 + · · ·+ an
n

7

a > 0, a ̸= 1; m > 0, n > 0

loga(mn) = loga m+ loga n

loga(m/n) = loga m− loga n

loga(m
x) = x loga m

logb n =
loga n

loga b

n = aloga n.

a m = aloga m n = aloga n

⇒ a ̸= 1 / / / /

dB pH
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