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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 t h ( J e t C a l c u l u s ) :  
w i 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]);

XX := ( -4*F400*T1-T1)*x+T2*y-2*F400*T1*u+T1;

YY :=  -T2*x+( - (1 /2 ) *T3-4*F400*T1-T1) *y -T2*z+T2;

ZZ := (4*F400*T1-T3)*x-T2*y+(-T1-T3)*z+2*F400*T1*u+T3;

UU := 2*T1*x+2*T2*y+(-8*F400*T1-2*T1)*u;

FF :=  sor t (expand(

(1/2)*x*y^4+(1/2)*y^4*z+(3/4)*y^4*z^2+x^2+y^2+(1/4)*y^4+y^2*z+
F400*x^4+x*y^2*z+y^2*z^2+((2/5)*F400+(8/5)*F400^2)*x^5+x^2*y^2*z+
y^2*z^3+((18/5)*F400^2+(16/5)*F400^3+(1/5)*F400)*x^6+(-4*F400^2
-3*F400)*x^4*y^2+((3/2)*F400+3/4)*x^2*y^4+(-2*F400+1)*x^3*y^2*z+
y^2*z^4+((116/35)*F400^2+(464/35)*F400^3+(256/35)*F400^4+(4/35)*
F400)*x^7+( - (48 /5)*F400^3- (74/5)*F400^2- (18/5)*F400)*x^5*y^2+(4*
F400^2+4*F400+1)*x^3*y^4+(-4*F400^2-5*F400+1)*x^4*y^2*z+(3*
F400+3)*x^2*y^4*z+(-2*F400+4)*x^3*y^2*z^2+y^4*z^3+y^2*z^5-2*F400*
x^3*y^2+2*x*y^2*z^2+(3/2)*x*y^4*z+3*x^2*y^2*z^2+3*x*y^2*z^3-(1/2)
*F400*x*y^6+3*x*y^4*z^2+6*x^2*y^2*z^3+4*x*y^2*z^4

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

indets ( {XX,YY,ZZ,UU})  minus {T1 ,T2 ,T3 ,x ,y ,z ,u} ;
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LL := evalDG(

XX*D_x

+

YY*D_y

+

ZZ*D_z

+

UU*D_u

) ;
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Composantes_LL := GetComponents(LL, Repere_xyzu):

e [0 ]  :=  eva lDG(subs({T1=0,T2=0,T3=0} ,  LL) ) ;

e [1 ]  :=  eva lDG(subs({T1=1,T2=0,T3=0} ,  LL) ) ;
e [2 ]  :=  eva lDG(subs({T1=0,T2=1,T3=0} ,  LL) ) ;
e [3 ]  :=  eva lDG(subs({T1=0,T2=0,T3=1} ,  LL) ) ;

a l g e b r e _ l i e  : =  L i e A l g e b r a D a t a ( [ s e q ( e [ i ] ,  i = 1 . . 3 ) ] ) ;

DGsetup(algebre_l ie) :

LD := LeviDecomposit ion();

reso lub le  :=  Query("Solvable" ) ;

semi_simple := Query("Semisimple");

Mul t ip l i ca t ionTab le ( "L ieTab le" ) ;
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