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What is an Amoeba?

* For any polynomial / in two variables:

Amoeba(f):= {(log|z|,log |zs|) | f(x1,22)=0 and z € (C*)*}



flxy,22) =14+ 21 4+ 22




e
f(.il’)l, .CL‘Q) = 14+ 1021 + 1029 + x122
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fx1,20) =1+ 21 + 20 + 2120
= (1 +21)(1 + 22)
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f(x1,x9) = 27 + x5 + 10002723 + 100




flry,29) = 2% + 25 + 10021 + 10029




f(:rl,_:r?) — r“ll + :r?:f:r? + 50:1?%:1?% + 40:1?‘111?5’ + 30:1?5L + 20:1?'% + 460:{?%:{?2 —+
480:}61:1?5 + 10:1?23 + 50:1?{ — 500z 29 + 40:1?% + 1027 + 5029 + 1
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Liftings

o For f(z)=3 ciz™ where ai,... . a€Z"

i=1

Newt(f) is the convex hull of 1@1;---,a:}

flz1,20) = 27 + 25 + 10220 + 1
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Liftings

o For f(z)=> ciz* where @ai.....a,EZL" .
i=1

ArchNewt( f) is the convex hull of {U(ﬂ--z'a - log |F*?|)}??{..1'----*}




Avendano’s Theorem

Let Trop(f) denote the intersection of the inner
normal fan of ArchNewt( f) with the hyperplane

{r,s1=1}

The Theorem:
A(—Amoeba(f). Trop(f))<log(t — 1)



An Example: f(z1.25) =1+ 1021 + 1025 + 2125
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— 1 + 102 + 1025




f(x1,22) =14+ 1021 + 1022 + :1:'13:'22




f(x1,22) =14+ 1021 + 1022 + :1:'13:'22




f(x1,22) =14+ 1021 + 1022 + :1:'13:'22




f(x1,22) =14+ 1021 + 1022 + :1:'13:'22




f(x1,22) =14+ 1021 + 1022 + :1:'13:'22




f(z1,22) =1+ 1021 + 1029 + 2122




f(z1,22) =1+ 1021 + 1029 + 2122
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flr1,20) = 23 + 25 — 3wy20 + 1
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f(x1,w9) = 50273 +83wFwe + 24w 235+ x5 + 39227 + 4142 200 + 5020 — 2811 +
5915 — 100




f(wy,w9) = 5027 + 83
x = . t-1+83:r12;['; W12 1+ :
5925 — 100 fao + 24wy 25 + 05+ 39227 + 41401 22+ 5025 — 2821 +




f(xy, 29) = 5023 +83x2, 9,3
Lo _21)00 3 1830210 + 240y 5 4 3 + 39227 + 4142, 200 + 5025 — 282, +




—

f(xy.29) = 5027 +83w3 w9 + 2401 23 + 25 + 39227 + 41421 29 + 5029 — 2821 +
50v/ 229 — 100




f(x1, 22) = 5023 + 8305 w0 + 240 25+ 25+ 39227 + 41421 29+ 5029 — 2821 +
50v/ 219 — 100

B




_ 3 2
{5([3)3\1/,5119?2 I):i[}ﬂ;'l —1|-0803£B1332 + 24 235+ 5+ 39227 + 41421 200 + 5029 — 2821 +
. o —




( (;I'\l/,_;’?f'g) :) 507 4+ 8325 w9 + 24w 235+ 25+ 39227 + 41421 205 + 5020 — 2821 +
50v2 + 1)z — 100

=




flry,x0) = 50x3 + 8302 w0 + 24w 22 + a5+ 3920° + 41401 20 + 5020 — 28271 +
1 1 2 2 1
(50\/§+ 1)xs — 100
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flxy,20) = 50:3?—%833::%:1:2 +24$1$%+$%+392$%+414$1$2 + 5020 — 2821 +
50v/2 + .1)xs — 100
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fla1.29) = 503 + 8303 w0 + 2421 25 + 5 + 39207 + 41421 29 + 5020 — 2821 +
(500/2 + .1)x9 — 100
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f(x1, w2) = 5027 +83x w0 4+ 24x 25 + 25 2
(50\/§ + 1wy — 100 ! 125425+ 39207 +4142 120 + 5020 — 2821 +




f(x1, w2) = 5027 +83x w0 4+ 24x 25 + 25 2
(50\/§ + 1wy — 100 ! 125425+ 39207 +4142 120 + 5020 — 2821 +




[y, 20) = 50x{ +83wfws + 24w 25+ 5 + 392205 + 41401 29 + 5020 — 2821 +
(501/2 + 70)z5 — 100



flay, ) = 50x3 +8303ws + 242 23 + 25 + 39202 + 4142 25 + 5025 — 2821 +
1 1 2 2 1
(50\/§ + 70)z — 100




g flay, ) = 50x3 +8303ws + 242 23 + 25 + 39202 + 4142 25 + 5025 — 2821 +
1 1 2 T2 1
(50\/§ + 70)xy — 100




f(:rl,_:}:?) = 27 + ;’I.‘:fil"g + 502223 + 40225 + 3025 + 2027 + 4602229 +
480:1?111?5 — 10:1?'3 — 50:1?% — 5002120 + 40;‘6% + 102y + 5029 + 1




The Point

L
* For f(z)=>Y c;z™ where ay,...,a,EZ":

i=1

A(—Amoeba(f), Trop(f)) <log(t — 1)






End of slide show, click to exit



