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THE EUCLIDEAN ALGORITHM
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963 =657x1 + 306 < A =657
7B =963

657 =306+2 + 45 d =(A,B)

306 = 456 + 36
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36 = 9:4 ] WZ st
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9 =45- 36 = 45 - (306 -45x6)

=-306 + 7x45 \

=-306 + 7(657-306x2)

= 7x657 - 15X 306\

= 7x657 - 15(963-657)

—22X657 - 15X963
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9 =22 x657 15 x 963
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For example, with N = 32423333,

259 2497 (2123 mod N) = (2- (2'%2° mod N) mod N)

29171416 (2% mod N) = ((2%%° mod N)2 mod N)
17500302 (2°%%° mod N) = ((2°°®° mod N)? mod N)
4550235 =(2°%° mod N) = ((2'%° mod N)? mod N)
46y 7 =(2°* mod N) = ((27° mod N)? mod N)
118 LYY :(2770 mod N) = ((2385 mod N)2 mod N)

252%3784 < (2%** mod N) = ((2'°2 mod N)? mod N)
24009l = (2'”? mod N) = ((2° mod N)? mod N)
257549y * (2% mod N) = ((2*® mod N)? mod N)
437405+ (2*®* mod N) = ((2** mod N)? mod N)
io73726=(2** mod N) = ((2'? mod N)? mod N)
40%6 = (2% mod N) = ((2° mod N)? mod N)
64 =(2° mod N) = ((2° mod N)? mod N)
€ =(2° mod N) = (2- (22 mod N) mod N)
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Euler ¢-function

Definition. Let ¢(n) denote the number of integers
between 1 and n — 1 that are relatively prime to n.

Theorem 1 Ifn = p]'py?---p* then

@(n)*-n(l—;j‘g) (1‘@(1_%)

Proof. (k=3)n = p‘f’l Polpf
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