
 

1.3 Multi Qubit Gates

An n qubit state is given by a superposition of
tensor product states
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A single qubit gate A acting on the Kth

qubit is denoted by
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An important two qubit gate is the
controlled NOT Not gate
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If the input state is the lot the output
is the maximally entangled state
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Define controlled Z ez gate
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For arbitrary unitary operator U

the controlled U gate is denoted by
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Next we introduce the Toffoli gate

A cat X Ie Ie 1121 all ale It
11 Lile Ii Elle Xt

symbolically
0



acts as
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quantum extension of NAND operation

Quantum computation can simulate classical
computation in a reversible manner
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Finally we introduce the multi controlled

unitary gate
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implemented as follows
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The MCU gate can be decomposed into

CNOT and single qubit gates by using
an idea similar to the decomposition

of the Acu gate
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