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1
512× 648

5 1 2

× 6 4 8

4 0 9 6

+ 2 0 4 8

+ 3 0 7 2

3 3 1 7 7 6

2

1× 1 = 1

2× 1 = 2 2× 2 = 4

3× 1 = 3 3× 2 = 6 3× 3 = 9

4× 1 = 4 4× 2 = 8 4× 3 = 12 4× 4 = 16

5× 1 = 5 5× 2 = 10 5× 3 = 15 5× 4 = 20 5× 5 = 25

6× 1 = 6 6× 2 = 12 6× 3 = 18 6× 4 = 24 6× 5 = 30 6× 6 = 36

7× 1 = 7 7× 2 = 14 7× 3 = 21 7× 4 = 28 7× 5 = 35 7× 6 = 42 7× 7 = 49

8× 1 = 8 8× 2 = 16 8× 3 = 24 8× 4 = 32 8× 5 = 40 8× 6 = 48 8× 7 = 56 8× 8 = 64

9× 1 = 9 9× 2 = 18 9× 3 = 27 9× 4 = 36 9× 5 = 45 9× 6 = 54 9× 7 = 63 9× 8 = 72 9× 9 = 81

1000

1000

1 1× 1

2 2× 1, 2× 2

3 3× 1, 3× 2, 3× 3

1000 1000× 1, 1000× 2, 1000× 1000

1 + 2 + 3 + · · ·+ 1000 =?
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1, 2, . . . , 1000 1

1 + 2 + 3 + · · ·+ 1000 =
1000× (1 + 1000)

2
= 500500

100

500500÷ 100 = 5005

500

5005÷ 500 = 10.01 ≈ 10

10 500 10

10

3

512× 648 512 648

16× 32 =?

16 4 2

16 = 2× 2× 2× 2

16 = 24

4 2

32 32 5 2

32 = 2× 2× 2× 2× 2 = 25

16× 32 2

5 2 4 2 4+ 5 = 9 2

16× 32 = 24 × 25 = 24+5 = 29

29

4 + 5 = 9
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29

n 1 2 3 4 5 6 7 8 9 10 11 12 ...

2n 2 4 8 16 32 64 128 256 512 1024 2048 4096 ...

29

1 9

n ... 9 ...

2n ... 512 ...

512 29

16× 32 = 24 × 25 = 29 = 512

1 6

× 3 2

3 2

+ 4 8 0

5 1 2

4
128× 32

128 2 ?
128

n ... 7 ...

2n ... 128 ...

128 = 27 7 2 7 128

2

log2 128 = 7

log log 2 27 = 128

2
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32 2 32 2

32

n ... 5 ...

2n ... 32 ...

log2 32 = 5

7 + 5 = 12

212 12

n ... 12 ...

2n ... 4096 ...

212 = 4096 128× 32 = 4096

128 7 2 32 5 2 128× 32 7 + 5 = 12 2

12 2 212 212 = 4096 128× 32 = 4096

−→ .

5
32× 45 32 5

n ... 5 ...

2n ... 32 ...

45 32 64 45 32

64

n ... 5 6 ...

2n ... 32 64 ...
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45 log2 45

n ... 5 ? 6 ...

2n ... 32 45 64 ...

5 6 log2 45

log2 45 ≈ 5.49

n ... 5 5.49 6 ...

2n ... 32 45 64 ...

32 45

log2 32 + log2 45 = 5 + 5.49 = 10.49

210.49 10.49

n 1 2 3 4 5 5.49 6 7 8 9 10 11 12 ...

2n 2 4 8 16 32 45 64 128 256 512 1024 2048 4096 ...

210.49

210.49 ≈ 1438

32× 45 ≈ 1438

4 5

× 3 2

9 0

+ 1 3 5 0

1 4 4 0

log2 45 ≈ 5.49

log2 45 ≈ 5.4919 32 45 log2 32 + log2 45 = 5 + 5.4919 = 10.4919

210.4919 ≈ 1440
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6
100 35× 36 76× 99 1× 100

n 1 2 3 4 5 6 7 8 100

log2 n ? ? ? ? ? ? ? ? ... ?

1− 100 2

20 = 1, 21 = 2, 22 = 4, 23 = 8, 24 = 16, 25 = 32, 26 = 64

20 = 1 ⇒ log2 1 = 0

21 = 2 ⇒ log2 2 = 1

23 = 8 ⇒ log2 8 = 3

24 = 16 ⇒ log2 16 = 4

25 = 32 ⇒ log2 32 = 5

26 = 64 ⇒ log2 64 = 6

n 1 2 3 4 5 6 7 8 100

log2 n 0 1 ? 2 ? ? ? 3 ... ?

log2 3 1 2 log2 5, log2 6, log2 7 2 3

n 1, 2 100

log2 n log2 1, log2 2 log2 100

1− 100

7
77× 36

77 log2 77 ≈ 6.27

36 log2 36 ≈ 5.17
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log2 77 + log2 36 ≈ 6.27 + 5.17 = 11.44

211.44 x 11.44

2x

x x

100 log2 100

log2 100 ≈ 6.64

100

6.64 + 6.64 = 13.28

0.01 x 0 0.01

0.00, 0.01, 0.02, . . . , 13.26, 13.27, 13.28

2x

20.00, 20.01, 20.02, . . . , 213.26, 213.27, 213.28

x 0.00 0.01 0.02 ... 13.26 13.27 13.28

2x 20.00 20.01 20.02 ... 213.26 213.27 213.28

x

x 0.00 0.01 13.28 100

0, 1, 2, . . . , 1328 1329

100 2x x 1329

1429

1000

1000 1 − 1000

1000

1000 log2 1000 ≈ 9.97

9.97 + 9.97 = 19.94 0.00, 0.01, . . . , 19.94 1995

2995

500500

2995÷ 500500 ≈ 0.006 = 6%
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8
2 2

10

100

10 1− 100

100

n 1 2 3 4 5 6 7 8 9 10 100

log10 n ? ? ? ? ? ? ? ? ? ? ... ?

100 = 1, 101 = 10, 102 = 100

100 = 1 ⇒ log10 1 = 0

101 = 10 ⇒ log10 10 = 1

102 = 100 ⇒ log10 100 = 2

n 1 2 3 4 5 6 7 8 9 10 100

log10 n 0 ? ? ? ? ? ? ? ? 1 ... 2

log10 2, log10 3, . . . , log10 9 0− 1 log10 11, log10 12, . . . , log10 99

1− 2

10x x 100

100 2 x 2 + 2 = 4

0.01 x 0.00, 0.01, 0.02, . . . , 3.99, 4.00

x 0.00 0.01 0.02 ... 3.99 4.00

10x 1 ? ? ... ? 10000

x 104.00 = 104 = 10000

103.99 3.99 3+0.99 10a+b = 10a×10b

103.99 = 103 × 100.99 = 1000× 100.99

100.99 3.99
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3.98 x 1 100 = 1

99

x 0.01 0.02 ... 0.98 0.99

10x ? ? ... ? ?

100

2 100

1329 1429

10 100 99 199

10

9
100

1000

1− 1000 10

n 1 2 3 4 5 6 7 8 9 10 1000

log10 n ? ? ? ? ? ? ? ? ? ? ... ?

1000 A4

n log10 n

1

2

...

50

n log10 n

51

52

...

100

n log10 n

101

102

...

150

50 5 250 1000 4

10x 0.001 x 0.001

0.002, 0.003, . . . , 0.999 999

x 0.001− 0.999 0

0 001, 002, . . . , 999 0.001, 0.002, . . . , 0.999
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x 10x

001

002

...

050

x 10x

051

052

...

100

x 10x

101

102

...

150

50 5 4

512× 648

log10 512 ≈ 2.7093, log10 648 ≈ 2.8116

2.7093 + 2.8116 = 5.5209

100.5209 ≈ 100.521 = 3.3189

105.5209 ≈ 105 × 100.521

≈ 100000× 3.3189

= 331890

512× 648 331776 331890

331890− 331776 = 114

6

log10 512 ≈ 2.709270, log10 648 ≈ 2.811575

2.709270 + 2.811575 = 5.520845

100.520845 ≈ 3.317760

105.520845 = 105 × 100.520845

≈ 100000× 3.317760

= 331776.0
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10

17 John Napier

am × an = am+n.

1614
Mirifici Logarithmorum Canonis Descriptio

Henry Briggs
10

1615
10
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