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GNFS Complexity - May 2017

General Number Field Sieve Complexity

For factoring an integer N, the complexity of the General Number Field Sieve is believed to

be C = 6(3 %+0(1)>(ln(N))%(ln(ln(N)))% i

Letting lg(z) being the log base 2 of z, and noting that In(z) = In(2) - lg(x), we have
O — (/T tn(2)3 (a(V) 3 (n(2)3 (tgin(N))5

Combining the powers of [n(2) and converting the base, we obtain

O — o(V/F+o(1)) ta(V) 3 tgltn(N))3

With the innermost In(N) = In(2)-1g(N), and noting that lg(in(N)) = lg(In(2))+1g(lg(N)),

we see that the constant term can be absorbed into the o(1) term in front, yielding

O — o(V/F+o(1)) (a3 talta(V))s

This argument works with any base—the complexity has the same form.
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