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Quantum Gate Properties

» Quantum gates are unitary matrices transforming inputs to
outputs
Ula) = [8)

P> A unitary matrix means
uut=utu=1

» Some quantum gates or unitary matrices are Hermitian
matrices.
Ht =H

» For a matrix that is both unitary and Hermitian
A=AtorAAT =1

such quantum gates are reversible quantum gates.




An Example
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Pauli X Gate

» This is the Unitary and Hermitian Matrix
The symbol is The matrix is
01
> A 0
» The working is-
1. X10) =|1)

2. X|1) = |0)
3. X(a|0) + 81)) = aX|[0) + BX 1) = a[1) + B 0)
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Pauli Y Gate

» This is the Unitary and Hermitian Matrix
The symbol is The matrix is
0 —i
>
—{r}- Q 0)
» The working is-
1. Y|0)=i1)

2. Y1) =—il0)
3. Y(al0) + BI1) = aY [0) + BY 1) = ai[1) - 8i]0)
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Pauli Z Gate

» This is the Unitary and Hermitian Matrix
The symbol is The matrix is
1 0
> —{z}- (0 _1>
» The working is-
1. Z[0) = 0)

2. Z[1) =—11)
3. Z(al0) + B1)) = aZ[0) + BZ 1) = a|0) — B[1)
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S Gate

» This is the Unitary but not Hermitian Matrix
The symbol is The matrix is
10
" s (o %)
» The working is-
1. S0) = [0)

2. S[1) =i1)
3. S(a]0) + B|1)) = aS|0) + BS 1) = a|0) + iB|1)
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T Gate

» This is the Unitary but not Hermitian Matrix
The symbol is The matrix is
1 0
> {7 (b5
» The working is-
1. T]0)=|0)

2 TI1) = en/4 1)

10 0 1x0 + Ox1 0 e
= <O ew/4) <1> B <0X0—|—e“/4x1> - <e7f/4> = e"/*[1)




Hadamard Gate

» This is the Unitary and Hermitian Matrix
The symbol is The matrix is

> e ()

» The working is-
[0)+11)
) o
2. Hj1) = 200

H(er|0) + B 1)) = aH|0) + BH |1) = o122
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