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Polynomial ldentity Testing:
Where randomness seems to help

G, ° Givenatwo polynomials: are they the same?  9), ¢, | iew ﬁ Creen'y
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G, ° Equivalent to: given one polynomial: is it always zero?

f@(.) /
' W e il S
G €, G G (P (p,, O)

* o P‘ D ) 3
G\' Qr&z/, P C /\l) YV\A\‘(? (P, )L>




Grye ) - O am) = g M R

Why not “opening up” the polynomial?
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Warm-up: Single Variable Polynomials
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* Fact: every non-zero polynomial of degree d has at most d roots.
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Multi-variable case:
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Lemma 7.5 Letp(x1,x2,..., Xm) be a nonzero polynomial of total degree® at most d. Let \ )
S be a finite set of integers. Then, if a,az, . .., a;, are randomly chosen with replacement
from S, then
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Issue:
numbers
grow fast... ~ o0
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