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多項式
a = x4 + 4x3 + x2 + 2x + 5, b = x2 + 5x + 5 ∈ (Z/7Z)[x]

に対して、sa + tb = 1 となる s, t ∈ (Z/7Z)[x] を求めよ。

r0 = a = x4 + 4x3 + x2 + 2x + 5,

r1 = b = x2 + 5x + 5

とおくと、

r0 = r1q2 + r2,

q2 = x2 + 6x + 1,

r2 = 2x,

r1 = r2q3 + r3,

q3 = 4x + 6,

r3 = 5

となるので、

1 = 3 · 5
= 3r3

= 3(r1 − r2q3)

= 3(r1 − (r0 − r1q2)q3)

= 3(b − (a − bq2)q3)

= 4q3a + 3(1 + q2q3)b

= 4(4x + 6)a + 3(1 + (x2 + 6x + 1)(4x + 6))b

= (2x + 3)a + (5x3 + 6x2 + x)b

すなわち、

s = 2x + 3,

t = 5x3 + 6x2 + x.


