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E Size(s(n)) if f,, can be computed by circuit of size s(n)

* Every f is in Size(2" - 3n)

* P/poly = U, Size(n®)
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——+ P c P/poly because of Cook-Levin reduction:
any L € Dtime(t) also belongs to Size(t?)

* P # P/poly because even Size(n) contains incomputable languages



—

=\| .,5%5 _*
| —,—:)qajf

|_|m|tS Of P/p()ly \F\[ﬁ ¢ e ( 2" 0 ,\)
S ( (o000 2’/\(\)

L= 9«5

Theorem 6.21 (Existence of hard functions [Sha49al)
For every n > 1, there exists a function f : {0, 1}" — {0, 1} that cannot be computed by

a circuit C of size 2" /(10n)
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Hierarchy Theorem for Circuits

Theorem 6.22 (Nonuniform Hierarchy Theorem)
For every functions T, T" : N — Nwith2"/n > T'(n) = ¥WT(n) > n,
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SIZE(T(n)) C SIZE(T' (n))
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Why calling it P/poly? v M (- g%, C,
M]’M’ Cy\()()

 f € P/poly = f, can be computed efficiently give C,, as “advice”
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* Let/P/t(n)\be set of functlons efficiently computable with help of a

single “advice” of length t(n) for all inputs of length n
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. | Dets C,
Two definitions are equivalent
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sNP < P/poly ?

Theorem 6.19 (Karp-Lipton Theorem [KI1.80])
If NP C Ppyory, then PH = Z‘g.



