TCC: TROPICAL GEOMETRY

HW 3

(1) Let I be an ideal in K[z}',..., 2], and fix w € I'™. Show that for any
g € in,(I) C k[, ... 22 there is f € K[z7", ..., 2P™] with in,(f) = g.
(Hint: 2.4.2 of draft).

(2) Let K = K. Show that if V(1) = V(J) then trop(V(I)) = trop(V (1)) (ie
that Nyertrop(V(f)) = Nges trop(V(g))).

(3) Show that if X = X;UX, where X, X5 are varieties in (K*)", then trop(X) =
trop(X;) U trop(Xa).

(4) Compute all initial ideals of of I = (72} + 8xory — 3 + zoze + 373) C
Clxo, x1, 2], and draw the Groébner complex of I. Repeat for the ideal
I = (tx? + 3x179 — ta3 + BxoT1 — TTo + 2t2l) C C{t}}H w0, 71, o).

(5) Show that if K has the trivial valuation, then the Grobner complex is a fan,
so every polyhedron is a cone.



