>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 := (-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 := sort(expand(

(L/2)*x*y N4+ (1/2)*y"4*z+(3/4)*yN4*z"N2+xN2+y "N 2+(1/4)*yNA+yN2*z+
FA00*x"N4+x*yN2*z+y"2*z"2+((2/5)*F400+(8/5)*F400"2)*X"5+Xx"N2*y"2*7+
yN2*z73+((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*yN4+(-2*F400+1)*x"3*y"2*z+
yN2*z"4+((116/35)*F40072+(464/35)*F400" 3+(256/35)*F400"4+(4/35)*
F400)*x"7+(-(48/5)*F40073-(74/5)*F40072-(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*
FA400+3)*x"N2*y"N4*z+(-2*F400+4)*x"N3*y"2*zN2+y"N4*z"N3+y"2*z"5-2*F400*
XNBXYN2+2*X*yN2*72N2+(3/2)*X*YyNA4*7+3*XN2*¥yN2*¥ 72N 2+ 3*x*yN2*z"3-(1/2)
*FA00*X*YyNB+3*X*YyN4*ZN2+6*XN2*¥y N 2% 72N 3+4*x*y N 2%z 4

), [z,y,X], ascending);

indets({XX,YY,ZZ,UU}) minus {T1,T2,T3,x,y,Z,u};

Repere_xyzu:= [ax, ay, az, au]




FF:=X +)y’ +2) + F400x* + —

XX:= (-4 F400 T1 — T1) X+ T2y —2 F400 T1 u + T1
YYi= -T2 x+ (% T3 — 4 F400 T1 —le y—T27+T2

ZZ:=(4F400T1 - T3)x—T2y+ (-T1—-T3)z+2F400T1u+ T3
UU:=2TIx+2T2y+ (-8F400T1 —-2TI)u
1

—2F400);x3+%y4x+2);x2+%Zy4+222y2x+23);+1?8134002x6

156 F400° X + 2 L £400X5 — 4 F400? y/ X* — 3 F400 )% x* + > A

—i—%F400y4x2+2)}x3—21~“4002)?x3+%Zy4x+322y2x2+§22y4

+32 VP x+ 2+ 110 pao? ¥ + 43654 F400° X + 355 F400* X
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4 N 48 S 5 P 5
+ 55 F400X = == F40 VX — 1% 1007 VP x F400)?x RV
+4F4002y4x3+4F400y4x3—%F400)ﬁx+zfx4—4F4oozzy2x4

—5F4002Y X* +3 2V X’ +3F4002y* ¥ +4 72V x> — 2 F400 7 y/ X°
+322y4x+623y2x2+23y4+4z4)?x+25);
{F400)

(> LL := evalDG(

XX*D_X

+

YY*D_y

ZZ*D_z

UU*D_u

4 y4+zy2x+zz)}+%F400x5+%F4002x5

(1)



Composantes_LL := GetComponents(LL, Repere_xyzu):

LL:= - |2F400TIu+4F400TIx+ Tl x—T2y—T1

0 —
X

T2x+%yT3 2)
+4yF400T1+yTlI +T22—T2] 6y+[2F400T1 u+4F400TIx—2zTI1

—T2y—T3x—zT3+ TS’] aZ—[8F400T1 u+2Tlu—2TIx—-2 T2y] au

> e[0] := evalDG(subs({T1=0,T2=0,T3=0}, LL));
e:=00 +00 +00 +00 (3)
X )% 4 u
[> e[1] := 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 = —(2 F400L1+4F400x+x—1) 6x—(4yF400+yj ay+(2 F400 u+ 4 F400 x
—zj aZ—(8F400L1+2 LI—ZX) G
e2:=y6x—(x—1 +z) ay—yaz+2yau

e;:=00 — 29 -
X y

—1+
5 X Z

9,+00 (4)

> algebre_lie := LieAlgebraData([seq(e[i], i=1..3)]);
DGsetup(algebre_lie):
LD := LeviDecomposition();
resoluble := Query("Solvable");
semi_simple := Query("Semisimple");

MultiplicationTable("LieTable");




algebre_lie:= [el, e2] = 4 F400 e2, [el, 3] = 0, [eZ, es} - % e2

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

L1 el e2 e3
el 0 4 F400e2 0
e2| —4 F400 2 0 5 e2 (5)
e3 0 —L1e2 0
2



