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Complexity Class BPP

say that a PTM M decides L in time 7T'(n) if for every x € {0, 1}*, M halts in T(|x|)
steps regardless of its random choices, and Pr[M (x) = L(x)] > 2/3.

We let BPTIME(T (n)) be the class of languages decided by PIMs in O(1'(n))
time and define BPP = U.BPTIME (n°).

Definition 7.3 (BPP, alternative definition) A language L 1s in BPP if there exists a
polynomial-time TM M and a polynomial p : N — N such that for every x € {0, 1}*,
PrreR{()ql}P{I—fl}[M(xa r) = L(x)] = 2/3.



Other ways randomness can help

* Find the answer always correctly (zero error) but faster.
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One sided error
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* The randomness r such that M(x,r) = 1 is a “witness” that x € L
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How to decrease the error for RP?
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How to decrease the error for BPP

x€L=>Pr[M(x)=1]=2/3

x&L=Pr[M(x)=0]=2/3 = oty

* Suppose
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