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1. Which of the following are possible two-qubit states? For those that
are, also determine whether they are entangled or separable.
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2. A two-qubit system is in the state
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A controlled NOT is performed with the first qubit as control and the
second as target. Then the second qubit is measured in the computa-
tional basis. What are the probabilities of the possible outcomes? In
each case, what is the state in the end?

3. Describe either the quantum teleportation circuit or the circuit for
the Deutsch algorithm. '

(a) What problem does the circuit solve?

(b) Draw the circuit and explain how it works.
4. Give an outline of Grover’s search algorithm. In particular, explain:

(a) How is the oracle represented as a unitary transformation?
(b) What are the steps of the algorithm?
(c) Why is it better than known classical algorithms?
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