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Complexity Class BPP

Definition 7.3 (BPP, alternative definition) A language L 1s in BPP if there exists a
polynomial-time TM M and i%ﬂjnomial p : N — N such that for every x € {0, 1}*,
2/3.

PrrER{()ﬁl}P{I—fl)[M(xa r) = L(x)] >



Can BPP contain NP ? Probably not...
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Theorem 7.15 (Sipser-Gdcs Theorem) EP < /\]F
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Hierarchy theorem for BPP 3 C)F@V\ |
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/Zero-Error Probabilistic Algorithms

* What if M is randomized and M (x) is correct with prob. 1? £ P
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Definition 7.7 The class ZTIME(T (n)) contains all the languages L for which there 1s a
machine M that runs in an expected-time O(7 (n)) such that for every input x, whenever
M halts on x, the output M (x) it produces 1s exactly L(x).

We define ZPP = U,.. gZTIME (n°). A Q _B[’tP o
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