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Abstract

Calculating the dimension of varieties defined by a monomial ideal is different from calculating
the dimension of any varieties, and can be reduced to finding the number of elements of the least
common set of variables in the ideal. According to this characteristic of monomials, an algorithm is
designed and a code is written by Maple to calculate the dimension of varieties defined by mono-
mialideal.
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TR B e RO ARE LA B — AN AR, AR —FhZ1 AR T — MR R 4EROR LU R e, o
TS P A AR R RO EL AR TR . D. Cox ZE NTE[1], B&E T —Fhit-5 i s i QB AR 5
SRR 4R J7 7% . T, Herzog TE[2]HIE 3o A48 T A KA R 3, W DAR SRR RE 4640, K.
Hulek 7E[3]H N T A/RMAREE SUE R w8 /RAERINES . XIR CE ST [2] B33 H 5o
TCBEAE T SR B AR5 e) L, I B8 —Fp R, B R el Pl SRR AR S R K 428 55 ) F maple
SEPRERY, IF Hom i S8 uE AN R 2 v DL T LR SEE
2. EfEIR

Pl EEI ke B n 4E05 523 180

A" ::{(al,az,a3,‘--,an)|Val. ek}.

X 1: WTHEXed, Mo X AR REELT:
1(X)={f ek[x.x,,-,x,]| VPe X, f(P)=0}.

A LIER 352 S 1 (X) R kx5, x, | R —ANELAR

EX 2: Bk[x,x,, -, x, | RAEEOH k 10 n ATCE BRI, W FIHAP—ATFHE T, 8 Ll JERIE
(FREEER):

V(J)={Ped"|¥f e, f(P)=0}.

R LI 8 SCUA A R AR B U BE(3], W RATE k[ X, x,, o, | HIOERAE S 4" thp AR e S —A
W . IBATEIXANWUS T, k[x,x,, - x, | PIRORIEES 4" Rl 4552 ——X Rif[4].

SEH 1 B A=(f, fr . [)Y R B=(g,,8,,.8,) R k[x,x,,,x, | RIWELAR, V(A) RV (B) 2 A"
T HRR, A AR AR Bt %, IFH

V(A)uV(B)=V(fig |1<i<s1<j<t),
V(A)V (B)=V ({fis forrs Lo &5 820775 &)

SEHE 20 VAR X AEAS, JOO R L EARR (X)), A X RATTLIE HACY 1(X) & EHAE.

HP R AR X =X, 0X,, Hh X, X, 2 X MFAENEFE, [(X)REERZE, &
abel(X), Wabfael(X)sbel(X)MAL.

HRIESCHR 4 2 FE 3.9 TE k[x,,x,, -, x, | PR, ARIERATLERXT R R, o LAIE
RRAEAS Fh A T 24 A0 1 1 B e R AT AT BRAC B o AR Sk 2 TR PR A 0 — o 3 B R e ) i KK
SUNRRI AR

EX 3: —ME VI &R (krull) 2 VKRR E kedim b =n o Hh R

V=V 2V 2N 2V, 227,290,
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A S S RYER, SR B B 2% B AN T 2 A5 A R A B
N2V 2V,

V, %75 (0,0,0) 55, ¥, %R (a,0,0) K aeK o V, %75 (a,b,0) Kha,be K, 2 REITH.

FEIXANV (1) et il LAER 3 B = ANAS T L S B i B o ARG o B AR 7 s ST
krdimz (V,)=2.
55 22X B 2R B AR -
(x.2.2) 2 (%) 2(x).

Z EBER, LK B AR R A T B AR R N A LR B AR R TR AN, — R E IR A B
X e

SEH 30 BWHRIIAR [ e k[x,x,,,x, ]|, IR RFE YV (1) M4ERRIEAE T AL EA

kedim (7)) = krdim(V(<qu>)uV(<xq2>)u---uV(<an>)),

Hor x50, x,, RAE IR 1 LR A AR
WEBH: W (mne0,1,2,-), B4

/|

<x1(1’l)x£l’2)--~x£1’") xl(Q,I)x(Z,Z)”'xSlz,n) (m,l)x(m,Z)”'x’(zm,n)>)

Hox, 0,000, ARLERIUAAR 7 rh H L

pl>

RAEER 6, JEHI 5 BT RAIARLE,

{{xl,xz,x3},{xl,xz},{xl,x3},{xz,x3},{x3}} >
HAF IR (x ), NN 1o BB A %R 4R % T
krdim(V (7)) =3-1=2.
4. BIRNIBRRVEHIZFEM

AR T TR RN AR BAR RS, X R maple 2. Jok A iRNAS ST LR, AR
choose 5.i%, MURANLEES, HakBHPRITRDNH.
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Algorithm 1: Calculating the dimension of the varities of a monomial ideal by this program

Input: A Variety of a Monomial Ideal

Output: The dimension of this the varities of a monomial ideal

1:

MO — — o e e e
N A A T S e

N e A A S

Strl := input;
while i # length of this variety do
while j # length of Strl [i]/locceff Strl [i] do

noset[i]:=[noset[i],open([j, 1], Strl [1]/lcoeff( Str1[i]))];

end while;
end while;
for i to length of noset do
nol :=set( open(noset[i]), open (nol));
end for;
nol := list( open(nol) );
var-choose := choose( nol );
while j to length( noset ) do
while i to length( var-choose ) do

if open( var-choose[i]) intersect open(noset[j])=[] do

var-choose[i]:=[];
end if;
end while;
end while;

k1 := list ( from 2 to open( var-choose ) ) intersect list( open( var-choose ) );

return: length( k1[ length( k1) ]) - length( k1[ nops(1) ]);

choose HIEU R

SRR TR 8, R T4 REIEETRB TR, Koo Rm A8 iR .

Algorithm 2:choose function

Input: A set of variates with of this the varity of a monomial ideal

Output: All the subsets arranged by the number of elements

Str2 := input;
for i from 1 to length of str2 by 1 do
for jfrom 1 to length of arr by 1 do
arr := list ( open(arr) , list( open( arr [j] ), str2 [i] ));
end for;
arr := list (open( arr ), str2[i] );
end for;
arr [1] =[arr [1] ];
whilei# length (arr) do
while j# length (arr)—1 do
If length (arr[j])>length(arr[j+1]) do
t=arr[j;
arr[j]:=arr[j+1];
arr [ j+1 ] :=t;
end if;
=it
end while;
i:=it+l;
end while;
return:arr;
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N 2R A maple $AT _FIR FEAS H £
> AutoCalciMonDim([x22-x33, x1°-x3%, xlz-xz-x?)z]) =7 Ngragasl bl
2

> AutoCa]c_MonDim([x12-X23, x14-x32, Xl-x33-x5, x22-x5, xl-x22-X6]);
3

> AutoCa]ciMonDim([xl-x32-x73, X34'X62, X2'X33'X5, x22-x5, Xl-XZZ-XBD;
4

> AutoCalciMonDim([xl-xél, x1'x2, x1-x2-x3x4, x1-x2-x4, x1-x2-x6, xl-xZ-x5D;
15}
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2" BN, AN b SREAR R e b AR B AR A TU R A BOX B R AT E choose HIET AR AIR . Wik
R LURSHE I 3k B B b A LA B, AT DI R AT IR R 4R T T

SE

(1]

(2]

Cox, D., Little, J. and O’Shea, D. (1997) Ideals, Varieties, and Algorithms. Springer, New York.
https://doi.org/10.1007/978-1-4757-2693-0

Herzog, J. and Hibi, T. (2011) Monomial Ideals. Springer London Ltd., London.
https://doi.org/10.1007/978-0-85729-106-6

Hulek, K. and Helena, V. (2003) Elementary Algebraic Geometry. American Mathematical Society, Providence.
https://doi.org/10.1090/stml/020

Gregor, K. (2011) A Course in Commutative Algebra. Springer, New York.

DOI: 10.12677/aam.2022.1111810 7658 IR Esid


https://doi.org/10.12677/aam.2022.1111810
https://doi.org/10.1007/978-1-4757-2693-0
https://doi.org/10.1007/978-0-85729-106-6
https://doi.org/10.1090/stml/020

	一类仿射簇的维数计算的程序实现
	摘  要
	关键词
	Symbolic Implementation of Calculation Dimension of a Class of Affine Varieties
	Abstract
	Keywords
	1. 引言
	2. 基础知识
	3. 单项式理想所定义的簇维数
	4. 单项式理想簇的维数程序实现
	参考文献

