Lecture 13: main exercises

Exercise 13.1. In the weave below, identify all Lusztig cycles and compute their pairwise intersec-
tions.

Exercise 13.2. Suppose that two weaves 20,20 agree everywhere except for a weave from o2 to o:
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Let C; (resp. C1) be a Lusztig cycle which starts above this fragment and has values a,b, ¢ on top
edges. Let C (resp. C') be a short cycle supported on the internal edge. Prove Cy - C = —C7-C’
by computing both sides.



Lecture 13: additional exercises

Ezercise 13.3. A semifield is a set with addition @, multiplication ® and division (but no sub-
traction) satisfying the usual axioms.

(a) Prove that Z U {oco} with operations a @ b = min(a,b) and a ® b = a + b is a semifield
(sometimes called tropical semifield). Write a formula for division in this semifield.

(b) Prove that the set R of rational functions p(t)/q(t) where p(t), q(t) are polynomials with
nonnegative integer coefficients, and usual operations, is a semifield.

(c) Prove that there is a unique semifield homomorphism v : R — Z U {co} such that v(t?) = a.



