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1 Tensor product of operators

Consider U = 6, @ H where

is the Hadamard operator.

a) Suppose that the state of the system prior to the evolution is |¥g) = |10) . Determine
the state after the evolution.

b) Suppose that the state of the system prior to the evolution is |[¥g) = 715 (|00)+(11)). This
is entangled. Determine the state after the evolution and check whether it is entangled.
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2 CNOT gate

a) Suppose that the initial state prior to a CNOT is [¥,) = |0) % (10) +-]1)). Determine
the state after the gate. Is this entangled?
b) Suppose that the initial state prior to a CNOT is [¥g) = |¢) % (10) + 2{1)). Determine
the state after the gate. Is this entangled?
c¢) Suppose that the initial state prior to a CNOT is |¥)
the state after the gate. Is this entangled?
d) Suppose that the initial state prior to a CNOT is [¥g) = 1 (|0) + 1))
Determine the state after the gate. Is this entangled?
e) Suppose that the initial state prior to a CNOT is |¥g) = % (100) — |11)). Determine
the state after the gate. Is this entangled?
f) Using algebraic manipulations show that the CNOT is unitary.
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