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Swapping factors

▶ Say we have some set • ; consider •d = • × ...× •

▶ Take the swap map : •2 → •2, (x , y) 7→ (y , x)

▶ Above The diagrammatic algebra of the swap map



Pairing factors

▶ Say we have some C = 1 vector space • ; consider •d = • ⊗ ...⊗ •

▶ Take a (nondegenerate symmetric) pairing map : •2 → 1, x ⊗ y 7→ ⟨x , y⟩

(identify • with its dual); take the copairing 1 → •2, 1 7→
∑

basis x ⊗ x∗

▶ Above The diagrammatic algebra of the (co)pairing maps



Swapping and pairing

▶ Say we have some C = 1 vector space • ; consider •d = • ⊗ ...⊗ •

▶ Take swapping and pairing together

▶ Above The diagrammatic algebra of the swapping and (co)pairing maps Br



Enter, the theorem

Br gives diagrammatics of orthogonal On(C) or symplectic SPn(C) invariants

▶ Formally There is a full and essentially surjective functor

Br → Rep(O) or Rep(SP), and the ‘kernel’ can also be described

▶ Comment GLn(C) does not have a natural pairing, hence On(C), SPn(C)

▶ Diagrammatic algebra answers similar questions!

⇝



Diagrams are everywhere

▶ Diagrammatic algebra seems to originate in 19th century invariant theory

▶ However, it took much longer to fly

▶ ‘Modern’ examples Penrose/Feynman diagrams, quantum topology ...



Thank you for your attention!

I hope that was of some help.


