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Overview :

- Tropical semifield
• Tropical algebra : - Tropical polynomials

- Definition in IR
"

• Tropical curves :
- Dual subdivision & how to draw tropicalcurves

- Balancing condition .

• Tropical hypersurfaces
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Tropical polynomials aeoP(x)= 1+020×+0>82
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Rootsofkopicalp-oymomio.rs

Def: Xo
C- IT is a root of P P(×)= 1+02.0×+0×02 9=0
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Proposition

P(x)= 1+0×+0×02 A degree ol tropical polynomial
=ma×{tix , 2×7 has exactly d roots

,
counted

with multiplicity .
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algebraically closed .
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Dual subdivision lrhowroohaw
tropical curves in R2
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Example & weights The weight of an edge
PG,g) = 0+0 ✗ ④ y ' ⑦thx e of C is
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A tropical carve in IRZ is a
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weighted graph with
unbounded edges .
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Balancing condition Proposition : ✓ vertex inn tropical
curve
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F- (01-1) Theorem (Mikhalkin 04)

Any balanced graph in IRZ is
a tropical curve .



Tropical hyperscnfacesin.IR
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Exercises

(1) Prove thot the tropical semifield is algebraically closed .

(2) Prove that xo is a root of order K of a tropical polynomial
P (x) iffplx-lx-x.jo?oQGc) for some tropical polynomial
Qlx) of which ✗• is not a root.

(3) Let a c- IR and b.c c- IT . Determine the roots of b.☒ aox and

C④box ④ ao.sc
-02

(4) Draw the tropical curves defined by Plxif)= 5-105×-105y -104xytly si
and Qlx , g) = 7-☒ 4x ④y ④ 4 xy ④ 3yd④ ,

and their dual subdivisions .

(5) show that a tropical curve of degree d. has ofmost of vertices


