
Congruence arithmetic.
Lemma: If x and y are multiples of n, so is x + y .
Proposition: Given integers a, b, c , and a natural number n,
ifa © b (mod n) then
I If c © d (mod n), then a + c © b + d (mod n)

I ac © bc (mod n)
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Congruence arithmetic continued
Proposition:
ar © br (mod n) for any natural number r .
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Casting out nines

387 a 345

3 8 7 18 3 4 5 7 5 12

1 8 9 It 2 3

387 9 43

387 3.100 811
3 102 8.10 7 I

7.1 7 model
10 1 mod 9 8.10 8 mod

102 1 mod 9 3.102 3 mod 9

3.102 8 101 7.1 3 81 7 mod 9
21

8 t 1.10 81 1 8 mod 9
I 9 0 mod 9
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345 3 41 5 mod 9
3 mod 9
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lmodm.IOI mod 11 345

3 41 5 4 0m09
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