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(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 :=  sor t (expand(

2*x^3*z+3*x^3*z^2+4*x^3*z^3+x^2*z+y^2*z+F400*x^4+F130*x*y^3+x^2*
z^2+y^2*z^2+(- (13/90)*F130^2+(1/5)*F320+(8/5)*F400^2-(3 /5)*F400)*
x^5+((5/3)*F050+(9/4)*F130-2*F130*F400)*x^4*y+F320*x^3*y^2+(4*
F130*F400-(15/4)*F130)*x^2*y^3+F050*y^5+3*F130*x*y^3*z+x^2*z^3+
y^2*z^3+(-(11/120)*F130^2+(3/10)*F320+(3/5)*F400+(5/54)*F050*F130
-(14/5)*F400^2+(16/5)*F400^3-(2 /5)*F400*F130^2+(2/5)*F400*F320)*
x^6+(-(27/8)*F130+12*F130*F400+(1/15)*F130*F320+(13/270)*F130^3-
(5/2)*F050+(20/3)*F050*F400-8*F130*F400^2)*x^5*y+(- (83/16)*F130^2
-(9/4)*F320-(55/18)*F050*F130+(83/18)*F400*F130^2+4*F400*F320)*
x^4*y^2+((105/8)*F130-29*F130*F400-(4 /3)*F130*F320-(10/9)*
F130^3+16*F130*F400^2)*x^3*y^3+(-12*F400*F130^2+(5/2)*F050*F130+
(27/2)*F130^2)*x^2*y^4+((17/18)*F130^3+F130*F320-(27/2)*F050+12*
F050*F400)*x*y^5+(- (37/18)*F050*F130+(2/3)*F400*F130^2-(5 /8)*
F130^2)*y^6+( - (26 /45)*F130^2+(4 /5) *F320- (12 /5) *F400+(32/5) *
F400^2)*x^5*z+((20/3)*F050+9*F130-8*F130*F400)*x^4*y*z+4*F320*
x^3*y^2*z+(16*F130*F400-15*F130)*x^2*y^3*z-6*F130^2*x*y^4*z+6*
F130*x*y^3*z^2+x^2*z^4+y^2*z^4-(3/2)*F130^2*x*y^4+3*F400*x^4*z+4*
F050*y^5*z+6*F400*x^4*z^2+x^2+y^2+x^3

) ,  [ z , y , x ] ,  a s c e n d i n g ) ;



(2)(2)

(1)(1)

>  >  e1 :=  evalDG(- ( -1+4*F400*x-3*x- (1 /3) *F130*y+z+(4 /9)*u*F130^2+u*
F320) *D_x+( - (1 /3 ) *F130*x+(9 /2 ) *y -4*y*F400+(7 /2 ) *u*F130- (10 /3 ) *u*
F130*F400+(10/3) *u*F050)*D_y- ( - (8 /9 ) *x*F130^2-2*x*F320- (20 /3) *y*
F130*F400+(20/3)*y*F050+8*F130*y-(7/6)*u*F130^2)*D_z-(8*F400*u-9*
u -2 *x ) *D_u) ;

e 2  : =  evalDG((3*F130*x+(10/3)*u*F050-4*u*F130*F400+(15/4)*u*F130)
*D_x+(3*F130*y+F320*u-z+1)*D_y-( (20/3)*x*F050+(21/2)*F130*x-8*x*
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>  >  

>  >  

F130*F400+2*y*F320+5*u*F050)*D_z+(6*F130*u+2*y)*D_u);

e 3  : =  evalDG(-x*D_x-y*D_y-( -1+z)*D_z-u*D_u);

## 5 GENERATEURS 

B[1] := factor(60672*F130*F400^2-17920*F050*F400+12288*F130*F320
-136512*F130*F400+20160*F050+74655*F130);

B[2] := factor(632*F130^2*F400-640*F050*F130-711*F130^2-288*F320*
F400+324*F320);

B[3] := factor(43520*F050*F130*F400+12288*F130^2*F320+27648*F320*
F400^2-48960*F050*F130-2133*F130^2-62208*F320*F400+34992*F320);

B[4] := factor(F050*(43520*F050*F400+16384*F130*F320-48960*F050
-2133*F130 ) ) ;

B [ 5 ]  : =  f a c t o r (158*F130^3-1080*F050*F400-72*F130*F320+1215*F050);
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# #  BASE DE GROEBNER COMPLETE

with(Groebner):

Ordre  :=  tdeg :

Var iab les  :=  {F050 ,  F130 ,  F320 ,  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 . . 5 ) } :

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 ) )
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 ( 3 ,  3 ,  { ( 1 ,  1 )  =  0 ,  ( 1 ,  2 )  =  ( 8 / 3 ) *
F130*ee1+( -9 /2+4*F400) *ee2+( (4 /3 ) *F130*F400- (5 /2 ) *F130) *ee3 ,  (1 ,  
3 )  =  0 ,  ( 2 ,  1 )  =  - ( 8 / 3 ) * F 1 3 0 * e e 1 - ( - 9 / 2 + 4 * F 4 0 0 ) * e e 2 - ( ( 4 / 3 ) * F 1 3 0 *
F 4 0 0 - ( 5 / 2 ) * F 1 3 0 ) * e e 3 ,  ( 2 ,  2 )  =  0 ,  ( 2 ,  3 )  =  0 ,  ( 3 ,  1 )  =  0 ,  ( 3 ,  2 )  
=  0 ,  ( 3 ,  3 )  =  0 } ) ;


