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Algorithm 2 Inverse computation.

Input: A circuit C' computing the polynomial g(uy,us, ..., uy) such that ¢(0,0,...,0) #0
and a positive integer d with d = 2¢ for some ¢ € N.
Output: A circuit D for computing a polynomial p(u1, ua,. .., ) such that p = g~ mod I¢
here I = (uy,us,..., u,) and g~ is the inverse of g in C[[uq, ua,. .., Up]]
1: po <« m
2: for0<k</-—1do
3 pr+1 < pe(2— 90 pr).
4: end for
5: return p,.
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Algorithm 1 Newton’s Method.

Input: A square free monic polynomial F(y) = F(y,uy,us, ..., up) € Clug,ug, ..., Un|[Y]
with respect to y of degree n such that F(y,0,0,...,0) has n simple roots. A positive
integer d with d = 2¢ for some £ € N. We assume that A;, Ao, ..., A, € Clluy,ug, ..., Up)]
are the roots of F'(y).

Output: Degree d truncations Agz), Ag@)’ e A9 of the n roots (A1, As, ..., Ay) of F(y),
that is, A" = A; mod I¢ with I == (uy, us, . .., u,) for all i € [n].
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