Lec6A Complexity of algorithms in F[x]
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Complexity of Classical Algorithms for Z and F[z].
Michael Monagan

Let a,b € Z, B be a constant, 0 <a < B", 0 <b< B™, n>m.
In the tables EEA = Extended Euclidean Algorithm.

atb O(n)

axb O(nm)

a+b |O((n—m+1)m)
ged(a, b) O(nm)
EEA(a,b) O(nm)

Table 1: Complexity for integer operations

Let f, g be non-zero polynomials in F[z], F' a field. (K)? Zp
Let n =deg f, m = degg, n >m, o € F.

fg O(n)
fxg O(nmn)
f+g O((n —m+ 1)m)
ged(f, g) O(nm)
EEA(f, g) O(nm)
f(a) O(n)
interpolate f O(n?)

Table 2: Number of arithmetic operations in F for polynomials
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