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Last Time

• 𝑓 = {𝑓𝑛} ∈ Size(𝑠(𝑛)) if 𝑓𝑛 can be computed by circuit of size 𝑠 𝑛

• Every 𝑓 is in Size(2𝑛 ⋅ 3𝑛)

• 𝐏/𝑝𝑜𝑙𝑦 =  𝑐 Size 𝑛
𝑐

• 𝐏 ⊂ 𝐏/𝑝𝑜𝑙𝑦 because of Cook-Levin reduction: 
any 𝐿 ∈ Dtime(𝑡) also belongs to Size 𝑡2

• 𝐏 ≠ 𝐏/𝑝𝑜𝑙𝑦 because even Size 𝑛 contains incomputable languages



Limits of 𝐏/𝑝𝑜𝑙𝑦



Hierarchy Theorem for Circuits



Why calling it 𝐏/𝑝𝑜𝑙𝑦?

• 𝑓 ∈ 𝐏/𝑝𝑜𝑙𝑦 ⇒ 𝑓𝑛 can be computed efficiently give 𝐶𝑛 as “advice”

• Let 𝐏/t(n) be set of functions efficiently computable with help of a 
single “advice” of length 𝑡(𝑛) for all inputs of length 𝑛

• Let 𝐏/𝑝𝑜𝑙𝑦 =  𝑐 𝐏/n
c



Two definitions are equivalent



Is 𝐍𝐏 ⊆ 𝐏/𝑝𝑜𝑙𝑦 ?


