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ZX-calculus I: The syntax

π

ZX-diagrams are lax quantum circuits:

Arbitrary complex matrices instead of unitaries.

Post-selection.

The wires are �exible.
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ZX-calculus II: The semantic
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ZX-calculus III: The rules
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1 0
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ZX-calculus IV: Conclusion

π

The ZX-calculus provides:

Intuitive graphical calculus.

Complete equational theory for any number of qubits.

Compact way to represent information.

We can be even more compact while scaling up the number of

qubits!
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SZX-calculus I: Divide and Gather

ab ab

12 12 6=
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11 11
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SZX-calculus II: The rewiring theorem

Theorem:

Let ω ∈W[a, b] and ω′ ∈W[c , d ]:

W ` ω = ω′ ⇔ a = c and b = d

1a1a+b
1b

:= =
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SZX-calculus III: The big generators
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SZX-calculus IV: Completness

J Ks := (idn, 1n, 1n)

J Ks := ( 1√
2
n

∑
x ,y∈{0,1}n

(−1)x•y |y〉〈x |, 1n, 1n)

q y
s

:= (idn+1, 1n+1, 1+1n)

r
α ..

...
.

z

s
:= (

∑
x∈{0,1}n

e ix•α|xk〉〈x`|, kn, `n)

[ ]
◦


π

 ◦ [ ]
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SZX-calculus V: Matrices
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SZX-calculus VI: Properties of matrices
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