
(1)(1)

>  >  r e s t a r t :

w i t h ( P D E t o o l s ,  c a s e s p l i t ,  d e c l a r e ) :
wi th(DEtools ,  gensys) :

w i th (D i f fe rent ia lGeometry ) :

w i th (Je tCa lcu lus ) :
wi th (L ieAlgebras) :
with(GroupActions):

DGsetup ( [x ,y , z ,u ] ,  Rqua t re ) :        Repere_xyzu  :=  eva lDG( [D_x ,
D_y,D_z,D_u]);

FF := x^2+y^2+x^3+F040*y^4+F130*x*y^3+F220*x^2*y^2+F310*x^3*y+
F400*x^4+(F220-(4 /5)*F220*F400+(8/5)*F400^2-(3 /5)*F400+(1/15)*
F310*F130- (1 /5 ) *F310^2)*x^5+( - (9 /8 ) *F310+(1 /4 ) *F130- (1 /3 ) *F400*
F130+3*F400*F310+(1/6)*F220*F130-(3/2)*F220*F310)*x^4*y+((1/3)*
F130^2-(4/3)*F310*F130-(4/3)*F220^2+(8/3)*F220*F400+F310^2-F220)*
x^3*y^2+(-(15/4)*F130+4*F400*F130-(7/3)*F220*F130+F220*F310+(2/3)
*F040*F130-2*F040*F310)*x^2*y^3+(-(1/3)*F130^2+F310*F130-9*F040
-4*F040*F220+8*F040*F400)*x*y^4+(-(22/15)*F040*F130+(2/15)*F220*
F130+(2/5)*F040*F310)*y^5;
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>  >  e1 := evalDG((1+2*F220*x-4*F400*x+3*x+(1/3)*y*F130-y*F310-u*F220)
*D_x- ( (1 /3 ) *x*F130-x*F310- (9 /2 ) *y -2*y*F220+4*y*F400+(1 /2 ) *u*F130)
*D_y+0*D_z+(4*F220*u-8*F400*u+9*u+2*x)*D_u);

e2  :=  eva lDG( (3*x*F130-x*F310+(4 /3 ) *y*F040- (2 /3 ) *y*F220- (3 /2 ) *u*
F130)*D_x-( (4 /3)*x*F040-1- (2 /3)*F220*x-3*y*F130+y*F310+2*u*F040)*
D_y+0*D_z+(6*F130*u-2*F310*u+2*y)*D_u);

e3 := evalDG(0*D_x+0*D_y+D_z+0*D_u);

e4 := evalDG(0*D_x+0*D_y+x*D_z+0*D_u);

e5 := evalDG(0*D_x+0*D_y+y*D_z+0*D_u);

e6 := evalDG(0*D_x+0*D_y+z*D_z+0*D_u);

e7 := evalDG(0*D_x+0*D_y+u*D_z+0*D_u);
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>  >  

>  >  

B[1] := -32*F040*F310+4*F130*F220+136*F130*F400-20*F220*F310+24*
F310*F400-174*F130-27*F310;

B[2] := 8*F040*F130-24*F040*F310+88*F130*F400-16*F220*F310+24*
F310*F400-111*F130-27*F310;

B[3] := -4*F040*F220+8*F040*F400+F130^2+5*F130*F310-2*F220^2+4*
F220*F400-6*F040-3*F220;

B[4] := 8*F040^2-12*F040*F220+8*F040*F400+32*F130*F310-12*
F220^2+28*F220*F400+12*F040-21*F220;

## BASE DE GROEBNER COMPLETE

with(Groebner):

Ordre  :=  tdeg :

Var iab les  :=  {F040 ,  F130 ,  F220 ,  F310 ,  F400} :

Var iablesOrdonnees :=  Ordre(seq(op( j ,Var iables) , j=1. .nops
( V a r i a b l e s ) ) ) :

I d e a l  : =  { s e q ( B [ i ] ,  i = 1 . . 4 ) } :

Hdim :=  Hi lber tDimension( Ideal ) ;

Base    :=  Bas is ( Idea l ,  Var iab lesOrdonnees) :
NbBase := nops(Base);

fo r  i  f rom 1  to  nops (Base )  do
r B [ i ]  : =  f a c t o r ( o p ( i , B a s e ) )
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>  >  

>  >  

od;

Ensemble_Base :=  {seq(op( i ,Base) ,  i=1. .nops(Base))} :
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T a b l e a u _ c r o c h e t s  : =  M a t r i x ( 7 ,  7 ,  { ( 1 ,  1 )  =  0 ,  ( 1 ,  2 )  =  ( 8 / 3 ) *
F 1 3 0 * e e 1 + ( - 9 / 2 - ( 4 / 3 ) * F 2 2 0 + 4 * F 4 0 0 - ( 4 / 3 ) * F 0 4 0 ) * e e 2 ,  ( 1 ,  3 )  =  0 ,  ( 1 ,
4)  =  ee3+(2*F220-4*F400+3)*ee4+((1 /3)*F130-F310)*ee5-F220*ee7,  
( 1 ,  5 )  =  ( - ( 1 /3 ) *F130+F310 ) *ee4+ (9 /2+2*F220 -4 *F400 ) *ee5 - (1 /2 ) *
F 1 3 0 * e e 7 ,  ( 1 ,  6 )  =  0 ,  ( 1 ,  7 )  =  2 * e e 4 + ( 4 * F 2 2 0 - 8 * F 4 0 0 + 9 ) * e e 7 ,  ( 2 ,  
1 )  =  - ( 8 / 3 ) * F 1 3 0 * e e 1 - ( - 9 / 2 - ( 4 / 3 ) * F 2 2 0 + 4 * F 4 0 0 - ( 4 / 3 ) * F 0 4 0 ) * e e 2 ,  ( 2 ,
2 )  =  0 ,  ( 2 ,  3 )  =  0 ,  ( 2 ,  4 )  =  ( 3 * F 1 3 0 - F 3 1 0 ) * e e 4 + ( ( 4 / 3 ) * F 0 4 0 - ( 2 / 3 ) *
F 2 2 0 ) * e e 5 - ( 3 / 2 ) * F 1 3 0 * e e 7 ,  ( 2 ,  5 )  =  e e 3 + ( - ( 4 / 3 ) * F 0 4 0 + ( 2 / 3 ) * F 2 2 0 ) *
e e 4 + ( 3 * F 1 3 0 - F 3 1 0 ) * e e 5 - 2 * F 0 4 0 * e e 7 ,  ( 2 ,  6 )  =  0 ,  ( 2 ,  7 )  =  2 * e e 5 + ( 6 *
F 1 3 0 - 2 * F 3 1 0 ) * e e 7 ,  ( 3 ,  1 )  =  0 ,  ( 3 ,  2 )  =  0 ,  ( 3 ,  3 )  =  0 ,  ( 3 ,  4 )  =  0 ,
( 3 ,  5 )  =  0 ,  ( 3 ,  6 )  =  e e 3 ,  ( 3 ,  7 )  =  0 ,  ( 4 ,  1 )  =  - e e 3 - ( 2 * F 2 2 0 - 4 *
F400+3) *ee4 - ( (1 /3 ) *F130-F310) *ee5+F220*ee7 ,  (4 ,  2 )  =  - (3 *F130-
F 3 1 0 ) * e e 4 - ( ( 4 / 3 ) * F 0 4 0 - ( 2 / 3 ) * F 2 2 0 ) * e e 5 + ( 3 / 2 ) * F 1 3 0 * e e 7 ,  ( 4 ,  3 )  =  0 ,
( 4 ,  4 )  =  0 ,  ( 4 ,  5 )  =  0 ,  ( 4 ,  6 )  =  e e 4 ,  ( 4 ,  7 )  =  0 ,  ( 5 ,  1 )  =  - ( -
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(1 /3 ) *F130+F310)*ee4- (9 /2+2*F220-4*F400) *ee5+(1 /2 ) *F130*ee7 ,  (5 ,  
2 )  =  -ee3- ( - (4 /3 ) *F040+(2 /3 ) *F220) *ee4- (3*F130-F310) *ee5+2*F040*
e e 7 ,  ( 5 ,  3 )  =  0 ,  ( 5 ,  4 )  =  0 ,  ( 5 ,  5 )  =  0 ,  ( 5 ,  6 )  =  e e 5 ,  ( 5 ,  7 )  =  
0 ,  ( 6 ,  1 )  =  0 ,  ( 6 ,  2 )  =  0 ,  ( 6 ,  3 )  =  - e e 3 ,  ( 6 ,  4 )  =  - e e 4 ,  ( 6 ,  5 )  =
- e e 5 ,  ( 6 ,  6 )  =  0 ,  ( 6 ,  7 )  =  - e e 7 ,  ( 7 ,  1 )  =  - 2 * e e 4 - ( 4 * F 2 2 0 - 8 *
F 4 0 0 + 9 ) * e e 7 ,  ( 7 ,  2 )  =  - 2 * e e 5 - ( 6 * F 1 3 0 - 2 * F 3 1 0 ) * e e 7 ,  ( 7 ,  3 )  =  0 ,  ( 7 ,
4 )  =  0 ,  ( 7 ,  5 )  =  0 ,  ( 7 ,  6 )  =  e e 7 ,  ( 7 ,  7 )  =  0 } ) ;
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