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1 Qubit states

For each of the following states describe, the number of qubits for which this is a state. If
the state represents multiple qubits indicate which terms in the state pertain to which qubit.
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2 Qubit states and circuits

Consider the following portions of quantum circuits.
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Now consider the following possible states. Identify which of these could serve as inputs for
which circuit (multiple circuits may be possible for each). Identify which terms in the state
pertain to which qubit.

a) |11) @ -
b) [101) A (<]
) 7= (101) ~ 10) B
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3 Operations on multiple qubits

Consider the following quantum circuit.

The initial state is |01).

a) Determine the state of the system after the leftmost Hadamard.
b) Determine the state of the system after the CNOT.

c) Determine the state of the system after the rightmost Hadamard.
)

d) Suppose that a computational basis measurement is done on both qubits after the right-
most Hadamard. List the probabilities with which the various outcomes occur.
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4 QOracle invocation

Consider the following quantum circuit, where ﬁf is the standard oracle for a function that
maps one qubit to one qubit.

The initial state is {00).

Determine an expression for the state of the system after final Hadamard|

Evaluate the expression for f(z) = 0. What could a computational basis measurement
on the upper qubit give?

Evaluate the expression for f(z) = 1. What could a computational basis measurement
on the upper qubit give?

Evaluate the expression for f(z) = z. What could a computational basis measurement
on the upper qubit give?

Evaluate the expression for f(z) = 1®2. What could a computational basis measurement
on the upper qubit give?
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