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ZX Calculus

Intro (arXiv:2012.13966, see also Wikipedia and Pennylane intro)
A graphical approach that better lends itself to manipulation of 
quantum linear maps than does quantum circuits

Eg. Goal: Show what circuit of Sec 5.5 represents
Show, don't write

PyZX (Pysics, like Physics) package can calculate these automatically
https://www.youtube.com/watch?v=iC-KVdB8pf0

Approach: Picked several example circuits, will pick up the tools as 
we go

Paper has more details and rigour. My goal is to give a small 
demonstration of what ZX Calculus can do, hopefully with some 
intuition.

Basic maps (Sec. 2.1, 2.2, and 3.1; references are to arXiv:2012.13966)
Z gate
S gate
T Gate
X gate
Four basis states

Generalization
2->2
2->1
Full generalization (Sec. 3.1)
Functor (Sec. 7)
Link to tensor networks (pg. 12 to 13)
Identity (Sec. 4.1)
Fuse (Sec. 4.1)

CNOT (Sec. 3.2)
Input/Output Swap (Sec. 3.3)

Generalize identity (Sec. 4.1)
5.1 GHZ preparation

Hadamard (Sec. 3.6)
Solve (Sec. 5.1)

5.2 Pauli Pushing
Pi copy (Sec. 4.2)
Solve (Sec. 5.2)

https://arxiv.org/abs/2012.13966
https://en.wikipedia.org/wiki/ZX-calculus
https://pennylane.ai/qml/demos/tutorial_zx_calculus
https://arxiv.org/abs/2012.13966
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