
1 Learning low-degreeF2 polynomials

Lemma 1.1 LetX be a (multi)set ofm := 2e ·O(log(2ne
/δ)) = ne ·O(2e log(1/δ)) points drawn

uniformly and independently fromFn
2 . Then except with probability at mostδ it holds that for all

nonzeroF2-multilinear polynomialsq of degree at moste, q(x) 6= 0 for at least onex ∈ X.

Proof: By a problem from Homework #2 (modified forF2-multilinear polynomials as opposed
to R-multilinear polynomials), for anyspecificq of degree at moste, Prx∈Fn

2
[q(x) 6= 0] ≥ 2−e.

Hence
Pr
X

[q(x) = 0 ∀x ∈ X] ≤ (1− 2−e)m ≤ δ/2ne ≤ δ/(# degree≤ e polys).

The result now follows from the union bound.2

Lemma 1.2 Let X be a (multi)set of the same number ofexamples, (x, f(x)), wherex is drawn
uniformly fromFn

2 and f is expressible as someF2-multilinear polynomial of degree at moste.
Then except with probability at mostδ over the choice ofX, there is only one polynomialp of
degree at moste consistent with the dataX, namelyf .

Proof: Otherwise, ifp 6≡ p′ are both consistent withX, thenq := p− p′ is a nonzero polynomial
of degree at moste which is0 on all the points inX. The result follows from the previous lemma.
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