
LECTURE 6 (February 5)

TODAY Oracle separations
BQP US NP

RECAP Emon'sProblem

Given a black-box f : 20
, 13"-> 30 , 13" promised that either

· f is 1-to-1

· OR - an Unknown string SF0 s .t. xFy , f(x) = f(y) iff y = x* S

Figure out which case we are in

-> with constant error

Theorem (a) f a quantum algorithm solving the problem with O(n) queries
(Simon l (b) any classical algorithm requires (2*2) queries for constant error
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How do we define input to the TM ? The Oracle ? Handle all input lengths

This isachieved via a standard argument called diagonalization.

For every he letIn be truth table of a function f : [0 1 13" -20, 130 2 n bits

fi = Uniform 1-1 wp . #2d
uniform Simon's fi . W .p . F2

Oracle O on length in string x outputs O(x) = f(x)

L = & * In is a simon function ?

↑1 / IPA /fixed BPP machine A decides L'correctly on 1" Nn31]>,25 = 0
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