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Cluster Algebra

Initial Seed=(Initial variables {x1,...,xk,...xn}, Initial Exchanges Matrix B)

Mutation at k

— ig—kor ==l
T [ls, 5027 + 115, oz =" Bl Bij + BigBrj 1t By >0 and Bg; >0
= rk 2 Bz’j — Bz’kBkj JilE o) and Bkj <)
IS otherwise

Seed—(cl = <k= 7«1 B’}



(Juiver mutation

Exchange Matrix e Quiver

1
e s
1 i) | 0 ; | 3



(Juiver mutation

L =rkcor ) —k

if B;; > 0 and By; > 0 8 8
otherwise

1




Mutable and Frozen Vertices

0
0
1




Mouvauons and Applicati()ns for Cluster Alg€bra(2002,2003,2007)

* Zamolodchikov Y-system (1991)

* Lusztig Canonic basis for quantum algebra (1990)

* Positive Grassmannian (Williams 2003,Postnikov 2006)
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Prolemy’s Theorem and Pliicker relation
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Example: diagonals of pentagon, A2 cluster algebra, and G(2,5)
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Applications in Scatttering Amplitudes-Adjacency (compatibility)

J. Drummond, J. Foster, and O. Gurdogan (2017,2018)
Dmitry Chicherinand Johannes M. Henn, (2020)



Applications in Scatttering Amplitudes-Dilogarithm Identity
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D4 generalization: 40-term identity for Li4 John Golden, Miguel F. Paulos, Marcus Spradlin, and Anastasia Volovicha(2013)



Y-system and cross ratio
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