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" How frequently do powers of 2 start with digit 7 ?
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) digit 1 2 3 4 5 6 7 8%
frequency 30.1 17.6 125 97 79 6.7 58 51 46 &%
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n
L nel, . 2o
2 4 8 16 32 64 128 256 512 1024
2048 4096 8192 16384 32768 65536 131072 262144 524288 1048576

N d 1 2 3 456 7 8 9
10 3 2 1 11 1010
20 6 4 2 22 20 2 0
30 9 6 3 3330 30
40 12 8 4 4 4 4 0 4 0
50 15 10 5 5 5 4 (D 500
60 18 12 6 6 6 4 2 5(1)

\ 100 30 17 13 10 7 7 6 5 5

246 — 70368744177664
253 — 9007199254740992



e So from,&; t 1 000, 10000, 103, and 10% we expect:

(Iz/%f,122;””'5—————————-:;7 4 5 6 7 8

30 18 12 10 8 7 6 5 5
cgvﬂ 301 176 125 97 79 67 58 51 46
(9 3010 1761 1249 969 792 669 580 512 458
30103 17609 12494 9691 7918 6695 5799 5115 4576
091 124939 96910 79181 66947 57992 51153 45757

Real statistics (for d=2):

1 2 3 4 5 6 7 8 9

(0O 30 17 13 10 7 7 6 5 5
301 176 125 97 79 69 56 52 45

3010 1761 1249 970 791 670 579 512 458

/C;S 301030 176093 124937 96911 79182 66947 57990 51154 45756

By Theow
s Actual Benford
301030 301030
176093 176091
124937 124939
96911 96910
79182 79181
66947 66948
57990 57992
51154 51153
45756 45757

O 00 1O U = Wi -



Rational approximations
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