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il : loadPackage "InvariantRing" -- InvariantRing/\w/o —<
ZEAHIAD
ol = InvariantRing

ol : Package
i2 : L = toField(QQ[w]/(wA2+1)) -- QQIC1DATEIRZ M
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02 : PolynomialRing
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https://www.notion.so/fd86114a6e4a462f9034ff6e8ee25a04?pvs=25
https://www.leuschke.org/uploads/McKay-total.pdf

i3 : R = L[x,Yy]

03 =R

03 : PolynomialRing

RiC. BEBREZEEZ LAEZRIRZEE T %,

121 : X1 = matrix{{w, 0}, {0, -w}}; X2 = matrix{{0,w}, {w,0}};

2 2
021 : Matrix (L[u..w]) <-- (L[u..w])

2 2
022 : Matrix (L[u..w]) <-- (L[u..w])

i23 : actionl = finiteAction({X1,X2},R) -- ZDOD{TFITERK TN

023 =R <- {|lwO |, | Ow |}
| © -w | | woO |

023 : FiniteGroupAction
i24 : A = invariantRing actionl

024 = 4 4 2 2 5 5
L[Xx +Vy, XYy, Xy - Xy ] -- N\=23 2 IM&oTIEZIDES

024 : RingOfInvariants

i25 : definingIdeal A -- AREHRZZEARDOATF7IICELZEELT
2 3 2

025 = jdeal(uu - 4u - u)
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025 : Ideal of L[u ..u ]
1 3
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affineCharts = S ->(
-- affine charts of a blowup without simplification

T := (flattenRing S)_0;
U := ambient T;
I := ideal T;

varsOfS := apply(flatten entries vars S,i->sub(i,U));
apply(varsofs, i-> U / (I + ideal(i - 1)))) ;

isBlowupSmooth = S ->(
-- checks if the Rees algebra of an ideal is smooth.
all(affineCharts(S),isSmooth2) ) ;

isSmooth2 = R -> (
-- checks if an affine ring 1is smooth
if (isPolynomialRing R) then true else

(

S := ambient R;
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I := ideal R;
(ideal singularLocus I) == ideal(1_S)

isBlowupNormal = S ->(
-- checs if the Rees algebra of an ideal is normal.
all(affineCharts(S),isNormal)) ;
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i5 : R = QQ[X%,Y,z]/(x*y-zA3)

I
Py

05

05 : QuotientRing

i6 : A = reesAlgebra ideal(x,y,z)

06 = A

06 : QuotientRing
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http://www4.math.sci.osaka-u.ac.jp/~takehikoyasuda/codes/MyPackage.m2
http://www4.math.sci.osaka-u.ac.jp/~takehikoyasuda/pdfs/CompAG3.pdf
http://www4.math.sci.osaka-u.ac.jp/~takehikoyasuda/pdfs/CompAG3.pdf
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n>0
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7 : isBlowupSmooth A

o7 = true
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i8 : affineCharts A
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(-2 + XY, WX -WY, WY -WZ, WX -WZ, WZ -WY
1 2 (0] 1 (0] 2 (0] 2

08 : List

i9 : singularLocus 08_0 -- —DBMEEZEROsingular locusxitHE

(-2 + XY, WX -WY, WY -WZ, WX -WZ, WZ -WY
1 2 (0] 1 (0] 2 (0] 2

09 : QuotientRing

i10 : minimalPresentation 09 -- minimalPresentationTCIRODERT%
QQ[]
010 = ----  -- singular locusiZZ=&ES
1

010 : QuotientRing
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111 : specialFiber ideal(x,y,z)

QQ[w ..w ]

011 : QuotientRing
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