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Overview

● Qiskit

● Frobenius algebras

● Spiders

● Phases



Frobenius algebras



Copying orthonormal bases
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Interac(ng monoid and comonoid
in case of copying basis :
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Caim : ifo copies basis , and satisfies Frobenius law,

than basis rectas are alhogonal .
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Classical structure is :

a map-o : A- + A &A such that

- associative

- commutative

- unital

- special
- Satisfies Frobenius law

thm : one-to-one correspondence [classical structures c"- cocil
= I atroncmal basis fo C"Y



Examples :
· (i) te liis for uthonamel basis Sli))

· pair of parts : -o= >\

(i . e . n-by-n matrices)

satisfies Frobening law
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Self-duality

suppose A is a classical structure .
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Spiders



Normal form
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Spiders therem : any connected diagram built from You
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Phases



Phases are states such that = -

e .g.: if -o copies (liz), then phases are vacters a = Ehili)

with , laik = ,

"phase shift" is a
map-Q-:=



Phased spider theorem : any connected diagan builtfrom
is equal to :

~e } 어 얄

when -t- := -@B-

so instead of copying map, can have spider

i . e . family m/ijofIn such rar
;
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● Qiskit is fairly low-level circuit descrip6on language

● Frobenius law is extreme form of ‘only connec6vity ma>ers’

● Can equivalently think of classical data as spiders

● Spiders can carry phases around

Summary:


