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Overview

● Universal quantum circuits

● Phase polynomials

● Phase gadgets

● Circuit opimisation



Phase polynomials



Phase polynomials
Combitrary)

What happens if we add "phases to CNOT/Clitud circels
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Phase gadgets



Phase gadgets
simplify this
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Phase gadgets can fuse !

rule :

=
⑤

algorithmifa (NOT +phase optimisations

andtreat as outputs-
1

. unfuse all phases

- 2. compute parity namel form

- of phase-free part

3. perform gadget-fusion

7.

extract (Nortphase circuit.

(there are several choices for step7)



Circuit optimisation
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Naive extraction : 1 . unfuse a phase gadget + replace using Car

2 . repeat until can't

3. Synthesise CNOT circent from phase - fee diagram
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CNOT ladders

better extraction strategy :

1
. find "extended biadjacency matrix
2. identify he lin. indep , news

3.

reduce each now

3
.

"extrad phases and repeat
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● ZX diagrams with pi/4 phases fully universal but difficult

● Phase polynomials/gadgets bring structure

● Can be used to rewrite circuits

Summary:


