Twtorial | notec 6

Quantum Gates

(1) Given the definitions of single qubit operations, show the following properties
() XYX=-Y (b)HXH=Z (c)HYH=-Y (d)HZH=X

(2) Suppose that |¢i,) = «|0) + ]1). What is the final state |¢oy) in each of the following two

cases?
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(3) Consider a qubit in the |0) state entering a Hadamard gate. Then, the Hadamard output is fed
into a CNOT gate as the control qubit while the target in initiated in the |0).
(a) Draw a diagram of the above circuit, and write down its final output state.
(b) Now perform separately the following 2-qubit operations on the circuit’s output / ® X,
I ®Y,I® Z. What is the output state in each case?
Define a ;T\

1 b
(4) The Hamiltonian of the iSWAP gate is defined as H = (0, ® 0, + 0, @ 0,)).
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unitary evolution as U = e~ "%/,
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(a) Derive the matrix representation of this transformation. "
\l Hint: %4 = cosfI +isin0A. eA+P = eAeBe~1/2AAB where A, B € L(H). f@j 29

(b) Describe the action of the /iSWAP on the state |0) ® |%> [ o o O
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