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1 Hadamard transformation

) Consider a Hadamard transformation on a single qubit. Show that for z = 0,1

1
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b) Consider Hadamard transformations on n qubits. Show that
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2 Global function evaluation

After the circuit described in class, the state of the system is
99 - 3 SX 0O 0,

a) Determine an expression for the probability with which a computational basis measure-
ment yields the outcome 00...0 = 0.

b) Suppose that the function is constant. Determine the probability with which a compu-
tational basis measurement yields the outcome 00...0 = 0.
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3 Deutsch-Jozsa algorithm

a) Consider the following functions of two bits
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Determine which of these are balanced.

b) Suppose that you are given an oracle corresponding to either an n bit constant or a
balanced function. How many classical oracle queries does it require to determine which
type of function you are given?

¢) Consider a general n bit balanced function. Determine the probability with which the
algorithm in class yields a computational basis measurement outcome of 0.
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