The Chinese Remainder Theorem

Example 1: Solve the following equations using CRT
X =9 (mod 3)
X =3 (mod 5)
X =9 (mod 7)

Solution:



The Chinese Remainder Theorem

X =a, (mod m,)
X =a, (mod m,)

X = a; (mod mjy)

X =2 (mod 3)
X =3 (mod 5)
X =2 (mod7)

Solution:
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Solution:

M= m;xmyx m;
M=3x5x7

M =105
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M, x M," = 1 mod m, M,xM," =1modm, | M;xM, =1mod m;
35x M, = 1 mod 3 21 xM," =1mod 5 15x M, =1mod 7
35%x 2 =1mod3 21 x 1 =1mod 5 5x 1 =1mod7
M," =2 M," =1 M, =1 ¢
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M, x M," = 1 mod m, M,xM," =1modm, | M,xM," =1mod m,
35x M," =1 mod 3 21 x M," =1mod 5 15x M, =1mod 7
35x 2 =1mod 3 21 x 1 =1mod5 15x 1 =1mod7
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Solution:

X = (oMM + oMM, + a:M:M;1) mod M
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Example 1: Solve the tollowing equations using CRT

X =12 (mod 3) q=2  m=3 M=35 M=
X =3 (mod 5)
=3 | m=5 M= M=1  M=105
X =2 (mod 7)
SOlUHOﬂZ 03 = Q m:r, = 7 M3= ]5 M_'s = I

X = (oM, M1+ a;MM," + a;M;M;T) mod M
= (2x35x2 + 3x2Ix1 + 2x15x1) mod 105
= 233 mod 105

% =03



