>restart:

with(PDEtools, casesplit, declare):
with(DEtools, gensys):

with(DifferentialGeometry):
with(JetCalculus):
with(LieAlgebras):
with(GroupActions):

DGsetup([x,y,z,u], Rquatre): Repere_xyzu := evalDG([D_x,
D_y,D_z,D_u]);

XX 1= (-(5/2)*F050*T2-(1/2)*T3)*x+T1;

YY :

(-T3-(5/2)*F050*T2)*y-T2*z+T2;
ZZ := -4*T2*y-T3*z+T3;

UU = 2*T1*x+2*T2*y+(-5*F050*T2-T3)*u;

FF := sort(expand(

XN2+yN2+yN2*z+yNA+yN2*7N2+F050*y N 5+3*y N 4*z+y N 2*z73+((5/4)*
FO5072+2)*y"6+4*FO50*y"5*z+6*y"N4*zN2+y"2*z"4+((25/14)*FO50" 3+
(36/7)*F050)*y~7+((25/4)*F050"2+10)*y"6*z+10*F050*y"5*z"2+10*y" 4*
zN3+y"2*z"5

), [z,y,X], ascending);
indets({XX,YY,ZZ,UU}) minus {T1,T2,T3,x,y,Z,u};

Repere_xyzu:= [6)3 ay, az, au]

XX:= (—gFOSOTZ—; TS) X+ T1

YY:= (—T3—3F050T2) y—T27+T2

Z7:=-4T2y—13z+ 13
UU:=2TIx+2T2y+ (-5F050T2—T3) u




FF:=X2+)/2+Z);+)/4+ZZ);+FO50);+3ZY4+?);+iFOSOZ)/6+2)/6

+4F0502Y +6 7 + 7y + 22 25 F0503)7+ F050y7—|— > FO50% 2y

+10z;ﬁ+10F050z2f+10z3y + 72
{FO50} (1)

> LL := evalDG(
XX*D_x
+

YY*D_y
ZZ*D_z
UU*D_u

)

Composantes_LL := GetComponents(LL, Repere_xyzu):

IL:= - %xFOSOTZ—i—%XTS—Tl]aX—[yT3+%yF050T2+ Tzz—Tz] 0, )
[4 1T2y+ TSZ—TS] 62—[5F050T2u—2 TIx—2T2y+T3u|o
> e[0] := evalDG(subs({T1=0,T2=0,T3=0}, LL));

ey:=00 +00 +00 +00 (3)
X b% z u

|_> e[1l] := evalDG(subs({T1=1,T2=0,T3=0}, LL));



e[2] := evalDG(subs({T1=0,T2=1,T3=0}, LL));
e[3] := evalDG(subs({T1=0,T2=0,T3=1}, LL));
e =0 +00 +00 +2x0
X y z u
0, 1= — 2 X100, _ -1+w+z]a ~4yd —[5F050u—2y]6
2 X y z u
ey = —%ax—yay— z—l] 0 —ud (4)

[ > algebre_lie := LieAlgebraData([seq(e[i], i=1..3)]);
DGsetup(algebre_lie):

LD := LeviDecomposition();

resoluble := Query("Solvable");

semi_simple := Query("Semisimple");

MultiplicationTable("LieTable");

_ 5F050
2

LD:=[[el, e2, e3], [ 1]
resoluble := true
semi_simple := false

algebre_lie := 1,

el, eZ} =

el, eS] - % el [e2 e3]=0

L1 el e2 e3
5 FO50 1
el 0 > el > el
e2 > F2050 el 0 0 (5)
1
3 — el 0 0
e > e







