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Theorem (Kedlaya-Umans 2008, 2011)

If IK=IF, then the bit-complexity of multi-point evaluation is O((nlog g)'*°™").
If IK=Z or K=Q, then nearly optimal bound in terms of bit-size (CRT).
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System of equations

Pi(x1,...,xp) = 0 deg Pi<d

(2)

Pp(xi,...,xp) = 0 deg Pp<d

System solving —— Multi-point evaluation

Tentative solution aE([KD)dD —— Proof that Pi(a)=---=Pp(a)=0

Theorem (vdH-Lecerf, 2018)
If IK=1IF, then the Las Vegas bit-complexity to solve (X) is bounded by

é(d(2+o(1))D—1 IOg q).

If K=Z or IK=Q, then the complexity is nearly optimal in the generic output size.
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Problem: amortized multi-point evaluation

FIXED: a = (a1, . .., @) € (IKP)"
INPUT: PEIK]X1,...,Xxp]
OuTtpuT: P(a) = (P(aty),..., P(a,)) € K"

Example: multivariate discrete Fourier transforms

Theorem (vdH-Lecerf 2020, Neiger—-Rosenkilde-Solomatov D =2)

Assume that « is in “general position”,

For n=dP with d = deg P and fixed D, the complexity of amortized multi-point
evaluation is bounded by O(n).

Theorem (this talk)

If D=2 and n=d? then 3 O(n) algorithm for amortized multi-point evaluation.
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Conclusion: reduction to univariate multi-point evaluation of R
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Also: modulo x — x+ Ay, we may assume that LM(B,) = yb
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In general:
° P=P1+P2+P4+"’—)R=R‘]+R2+R4+"', R_PEI(X

« Controlled decrease of degy Py during this reduction
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