
LECTURE 4 /January 29)

&DAY) BQP and its properties

RECAP · BQP = class of problems that can be solved with bounded error by a P-uniform
quantum circuit family

Remark One can consider the class EQP where quantum circuits solve
-

the problem exactly , but this class depends on the exact gate
set used

,
so it is not very interesting

· BQpBQP = BQP ?

BQpBQP = A BQP algorithm/circuit with a BQP oracle
-

↓

E
.G. the algorithm can ask if

a ISAT formula is satisfiable

Let f(x) be the answer of the decision problem the BQP oracle solves on input x

BQpBQP circuit can use the following unitary gate in the circuit (apart from
the standard universal 2-local gates)

This gate is not local , solves thee BQP problem exactly , and can de
used in a superposition

For instance ,

=...
local gates

We know thatf can be computed with bounded error by a BQP circuit family

To show that BQpBQP & BQP
-

the obvious idea is to use the BQP circuit that computesf instead of Vf

Let us call this circuit Uf
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