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[1 ]:|° This gate is sometimes described as being like a

'square-root of NOT' gate in that it turns a |0) into L( 0>+ 1)) (first col-

2

umn of H), 'halfway' between |0) and |1), and turns |1) into %HO)— [1))
v

(second column of H), which is also 'halfway' between [0) and |1). Note,

however, that H? is not a NOT gate, as simple algebra shows that H* =1,

and thus applying H twice to a state does nothing to it.

1 1
HAt 2, 3 Hzi[ ]rmmﬁmﬁ%{umown<au X=
J2 L1 =1
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UL 1A H TR B X 1008 T — k., BB This gate H=

1L 1
i[ ] is sometimes described as being like a 'square — root of NOT" gate,

J2Lk1 —1
B R 2 X RBEBS R : H TTREE X [TH9SE AR R
WSRIAT TR SORES 2. 1.8 W B T HRE MM N A, FA 18T LIk

0 1
8 NOT gate: X= |69 57 . i o7 LR A S8 “ This gate H =
1/t 17, . . ™
J_fl:l o 1i| 1s sometimes described as being like a 'square - root of NOT" gate”
) ELIE & X,
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root of NOT" gate, Note, however, that H* is not a NOT gate, as simple alge-

bra shows that H* =1, and thus applying H twice to a state does nothing

to it.
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There are a few features allowed in classical circuits that are not usually
present in quantum circuits. First of all, we don't allow 'loops', that is, feed-
back from one part of the quantum circuit to another; we say the circuit is a-
cyclic. Second, classical circuits allow wires to be 'joined' together, an opera-
tion known as FANIN, with the resulting single wire containing the bitwise
OR of the inputs. Obviously this operation is not reversible and therefore not
unitary, so we don't allow FANIN in our quantum circuits. Third, the in-
verse operation, FANOUT, whereby several copies of a bit are produced is
also not allowed in quantum circuits, In fact, it turns out that quantum me-

chanics forbids the copying of a qubit, making the FANOUT operation im-

possible!
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