1 Learning low-degreel,; polynomials

Lemma 1.1 Let X be a (multi)set ofn := 2¢- O(log(2"° /6)) = n¢- O(2¢log(1/4)) points drawn
uniformly and independently frofif;. Then except with probability at mosit holds that for all
nonzeraF,-multilinear polynomialg; of degree at most, ¢(z) # 0 for at least oner € X.

Proof.: By a problem from Homework #2 (modified fd#-multilinear polynomials as opposed
to R-multilinear polynomials), for angpecificq of degree at most, Prycry [g() # 0] > 27
Hence

l}r[q(a:) =0 VoreX]<(1-2"9<§/2™ <46/(#degree< e polys).

The result now follows from the union bound.

Lemma 1.2 Let X be a (multi)set of the same numberefamples(z, f(z)), wherez is drawn
uniformly fromF? and f is expressible as soni&-multilinear polynomial of degree at most
Then except with probability at mostover the choice ofX, there is only one polynomial of
degree at most consistent with the datX', namelyf.

Proof: Otherwise, ifp # p’ are both consistent witlX, theng := p — p’ is a nonzero polynomial
of degree at mostwhich isO on all the points inX. The result follows from the previous lemma.
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