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My 2005 Summer Vacation
with Eva and Alicia in @w:‘her/an_z

led to ..

an explicit .

Combinatorial ﬂescnp tion
of the tropicalization of

the A-discriminant A,q '
ﬁ)r any /'nfger matrix /A
_Tf cod:m(AA) . 1 '/'/n':
Yives an eff icient method
[or convpuﬁ':y the /Vewﬁn /00}7%?’ "Z{




Eliptic Curves Revisited :
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This +-dimf mﬁfope has ’Zo—vedor'

(133,513 846, 3+ 402 120 1§

The 18 ﬁrcefs come in ¢ classes
Corre.rpona/:'ng '/o 1‘/‘)@ .foﬂowfnﬁ
coarsest subdivisions Of A :
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7-7-'0picaf forn Umﬁr/m}a tion
ﬁerA IS Q fincar variety in IEM

Its {ropica(’i&aﬁbn . ( ker A)
an be compated from Hhe matroid of A

TA&NPM" 7;78 'C/‘IZ?/D/'(G/ A ’0/13( r//'m‘nanz‘

is the sum of #he linear space
Spanned. by the Tows of A and the
tropical linear Space determined by

fbe ﬁemeﬂ of A In ;J‘jmbo/.r

gy/A A) = Tow:pafeé‘\)-l- 7 (ker A)

n-cd-1



Fecovering the Newton Folytope ;

fuppose AA IS Q byper:arf ace.
(The ,[c;rmu/a [ravee jives a test for 7‘/7:':)

Theorem Fix welR" generic

The exponent of X; in in, (1\y) equal
the number 0/’ intersection pants
of the Fropical discvj/mim{n
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Example (Thu) d=3 n-¢

This is the

normal .f an
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7771.5‘ Cb /fj le %rn( repr&rem‘: Q
%J?‘@m q[ -/wo egaaﬁons n 7£wo Unkhowns

f(x,y)=ax +63+CJ +dx3
Cl(xsj) = Rx +53Q+Txiy6+axaj3
%fjenenc oe K/enf: mixed area

abcd, RS T U the
rystem ,P(x,g)-j(xg) 0 I.B\-“ S/Q

has DY salutions (xwelc??
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T/le d (scriminant A A IS Hac
rreducible polynomial in ab,c,ol, R ST L

which vanishes whenever

Flx,y) = 9(x y) = O
has @ solution (Ajj)e(f*)a
O[ mwﬂ-r‘:'p/f‘a'tj +wo or more.

Can be computedd by addng He epuation

oFf 33 _ 39 3
IX Jy  ox '53;‘?: ¢

and e/a‘minm‘v'nj X Qdeg

1o What is the c/fjree of A, 2
d2: (hat is the A-de:?ree of A, 2
23 What is the Newton polytype of A’
4 w‘q should. Qpp/.r’ed mathematicians care ¢




ne /‘/om amform'm t‘:bn 5l Kaprtme

L 1s a paramm‘nc repreIenfav'{/an

of the A- discriminant

o = -2c, Lty

b = (c,- a?cs-p-c.,.)'éz‘.‘

C = (¢+3¢c)4 ¢

d = (-a2¢,- c;3+c:,.)'é

R = (g+¢€,) tat

S =(-a-¢-q )44}

T (—q+c +=.2c,,,)-é -é_.f{
= (c,+¢,- Cy=AC )L, ET 4

Q HOCU -(LO /mp/rcn‘: 2 7‘%J~ map C —><f 2
A Do # %ropfca%f ret ¥

>> GROTHENDIECK in the +ropics <<
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(What the black box produces
The Newton po@%o{oe of A,

is a “-dimensional pobytope
with ﬁreﬁﬂr“ (;""t 158, 110, a?é)
Z:i@ 4 extreme monomials of 4,
C}.}O bi'gcff?df 5!&’7@.9&:1
.I:ﬁ,,., afﬂ bIEC:?_C{If ?JQ. 7—:2?-}
T “pismsirae

The total number of /attice
points in #his pojz‘o/oe /s

A 1FE6 = 34481+ 753+
4080 + I€13¢C
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What +he black box does »

o 57"ar F with the 60 7‘/‘/’5&:@/@4‘
Tépresen 1‘:‘@ -/Ae 3-a/,}ne”,,b,,ag

tropical Giear space J(kerA)
o Take its /}mzje undler the
Cinéar map /}29-—>CO/(er A

o [his (offapaes the 60 cones
+o %’ immersed cones 209

o The result is a 3-din fan
with (58 cones on 26 Ty

& TA 1S )§ ‘MG frop:'ca@ éjpermr e J' (A A)
o Now reconstruct the Newton pogv"ope




