#The following code take as input the equation defining a hyperelliptic curve and returns as output the

#corresponding tau function according to Sato's formulation

restart .

hyp = (x-1)(x-1-e)-(x-2)-(x-2-¢e)(x-3)(x-3-¢e):

#hyp=(x+1+e)*(x+1+2*e)*(x+1+et+te2)*(x+1+2%e+e2)*(x+2+e)*(x
+24+2%e)*(x+2+e+te2)*(x+2+2%e+en2):

#hyp=(x-1)*(x-1-e)*(x-2)*x-2-e)*(x-3)*(x-3-¢e)(x—4) (x—4—¢e) (x

—5)(x—5—e):
d = degree(hyp, x) :
x=1/z:

v = (expand( factor (hyp*z"d)))" (1/2) :
#Compute the series expansion of y

M:=4: #order of e to appear
N :=20:
d
S = mtaylor(mtaylor(y, e,M),z, N+ 5) .
.
5
m:=n—1:

#define the array o of the coefficients o/ i

o = Array(0.N+n+m):
a[0]:=1:

forito N+ ndo

o[i] :== factor(coeff (S, z,i))
end do:

#define the array of the functions g _n,....g (N+n-+m)
g = Array(l1 .N+n+m):

forito N + n do
forjtoi+ ndo
glitml=o[j— 11X "/ +gli+n—1]
end do:
end do:
#define the array of the functions f n,....f (N+n-+m)
fi=Array(l .N+n+m):

forito N+ ndo
, L itm : i+ m
flitm]:= expand(factor(;-(x y+gli+m])z ))
end do:

#define the array with the series expansions of the functions 1, f n,....f (N+n+3)
Cmatrix == Array(1 .N+n+1):
Cmatrix[1] = taylor(z",z,N) :
forito N+ ndo
Cmatrix[i + 1] := mtaylor (mtaylor (f[i+ m],e,M),z,i+ 1+ N+ m)



end do:

#compute the matrix corresponding to the frame{1, fn,...f (N+n+m)}
€ = (i,j) —factor (coeff (Cmatrix[N+n+2 —jl,z,i —j)) :
A= Matrix(2-(N+n),N+n+1,&),

numRows = 2-(N+n) + 1:
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partLength := 8 :

p =Array(1 ..partLength) :
for i to partLength do
pli]=20

end do:

nl =0:n2:=0:n3:=0:
for i to partLength do
for nl from O to i do
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for n2 from O to i do
for n3 from O to i do
ifnl +2-n2+ 3-n3=ithen
(Xn].Yn2.Tn3) .
nl!-n2'-n3!

end if:
end do:
end do:
end do:
end do:

#make one only large vector with all the partitions together
with (combinat, partition) : with(ListTools) :

partitions = FlattenOnce([seq (partition(j),j=1.partLength)]) :
h := numelems ( partitions) :

#make the corresponding vector of Maya diagrams
Maya = Array(1 .h) :
forito 2 do
r = numelems ( partitions[i]) :
Mayali] := Array(1 ..r) :
forjtordo
Mayalil[j] := partitions[i][r —j+1]—j+N+n+2
end do:
end do:
eqns = {64 = O} :
T:=0:
#compute the coordinates, the schur polynomial for the non zero coordinates and the tau function
Coordinates = Array(1 ..h) :
with (LinearAlgebra) : with(ArrayTools) : with(linalg) :
forito 2 do
r := numelems (Mayali]) :
increasingMaya = convert(FlipDimension(Mayali], 2), list) :
if Maya[i][1] < numRows then

Coordinates|i] := simplify(Determinant(SubMatrix (A, increasingMaya, [N +n+1—r
+ 1. N+n+1])), eqns):
else
Coordinates[i] == 0 :
end if;
if Coordinates[i] # 0 then
[ = Array(1.r):
v = Vector (1 ..r):
for ktor do
l[k] = partitions[i][k]+ (k— 1) :
vIk] = plI[K]]:
end do:



Wr = wronskian (v, X) :
schur = det(Wr) :
T := 1 + Coordinates|i]-schur :

end if:
end do:
T;
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#Hirota bilinear form (c,d=0)
o= diff ({(X, Y, T),X):
oox = diff (o, X) :

oo = diff (oo, X) ¢

oo = diff (o, X) ¢

o =diff (t(X, Y, T), T):
ot = diff (o, T) :

W= dif (1(X, Y, T), Y):
by = diff (m, Y) :

Hirota = simpliﬁz( (Dcxxx-’c —4-tox-x + 3 mz) +4- (ew—1™02) + 3-(’5-1yy— Wz),eqns);

1
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