restart:

with(linalg):

with(LinearAlgebra):
with(DifferentialGeometry):
with(Tools):

with (PDEtools, casesplit, declare):
with (DEtools, gensys):
interface(rtablesize=infinity):

E TSI EE SIS TS TES LTSS TS S
# NORMALISATION: May set f2=-g3"2*c/(2*gl), b=0 ##
F s LTRSS ES SRS SRS S LT

DGsetup([xl¥lzlp]l [c,91,93],
Variete_groupe_coordonnees) :

declare(F(x,¥,2Z,pP));
F(x,y, z, p) will now be displayed as F 1)

Fp := diff(F(lelzlP)l P);
Fpp :i diff(F(x,Y,2,P), P/P);

Fxy : diff(F(lelzlp)l X,Y);
Fp=F
P
fpp=F,
Fxy:=F,_, (2)

## INTRODUCE A BASIC INITIAL COFRAME

# L evalDG(dz-p*dx-F(x,y,2,p)*dy);
# M := evalDG(dp);

# N1 := evalDG(dx+Fp*dy);

# = evalDG(Fpp*dy);

## INTRODUCE A BASIC INITIAL COFRAME

e
I

:= evalDG(dz-p*dx-(1/2)*p”~2*dy);
M := evalDG(dp);

evalDG (dx+p*dy) ;

evalDG(dy) ;

> d
L = fpdk—-£%52-+ck
M = dp
NI == dx+ pdy

N2 = dy A3)



> G := Matrix([ [c*gl, o,

o, 01,
[0, ¢, O, O],
[-c*g3, 0, g1, O],

[-g372*c/(2*gl), O, g3, gl/c]l 1);
cgl 0 0 O
0 c 0 0
G = -cg3 0 gl O 4
2
8¢ 8l
2 gl 0 g3
> Ginverse := inverse(G);
1
0 0 0
glc
1
0 — 0 0
c
Ginverse = o3 1 )]
= 0o — 0
gl gl
c g32 cg3 ¢
- —3 O - 5 N
2¢gl gl gl
[> dG:=evalDG(ExteriorDerivative(G));
gl dc+ cdgl 0dx 0dx 0 dx
0 dx dc 0dx 0 dx
dG = -g3dc— cdg3 0dx dgl 0 dx 6
2 2
37 d 3% cdgl 3 cdg3 1d. dgl
_ 8 dc g ij _ 8&rcags 0 dg3 _& ZC 4 98
2gl1 2gl gl c ¢
[> MC := evalDG(dG.Ginverse);
de +.ﬂ§£ 0 dx 0 dx 0 dx
c gl
0 dx de 0 dx 0 dx
c
MC = g3 dc g3 dgl dg3 dgl Y
- — 0 dx —— 0 dx
glc gl’ gl gl
3 d 3dgl dg3 d dgl
0 dx oax 5 _ & f & &4 48
glc gl gl c gl

[> oldcoframe

Vector ([L,M,N1,N2]);




2 d
-pdx — ]92_)/ + dz
oldcoframe = dp )
dx + pdy
dy

[> newcoframe : evalDG(G.oldcoframe) ;
newcoframe = &)

cglp’dy

-cgl pdx — ;

+cgldz
cdp

1
(cg3p+gl)dx+ (g]p+ Ecg.?pzjdy—cg.?dz

g3 (cg3p+2gl)dx + (czg32p2+4cg1g3p+4g12)dy B g3zcdz

2¢gl 4cgl 2¢gl
> aa := MC[3,3];
BB := MC[2,2];
# CC := MC[2,1];
DD := MC[3,1];

# sé := MC[4,1];
# TT := MC[4,3];

L1 := newcoframe[l];
M1l := newcoframe[2];
N1l := newcoframe[3];
N21 := newcoframe[4];
o el
gl
BB = de
c
DD = - g3dc + g3dgl  dg3
glc g]2 gl
152
Ll := —cg]pdx——cg 5 b +cgldz
Ml = cdp
1
Nil:= (cg3p+gl)dx+ (g1p+ 5 cg3p2j dy —cg3dz
2l g3’ p’ +4cgl 4gr ’
N2l = g3 (cg3p+2gl)dx + (g3 p +4cglg3p+4gl’)dy _ g3 cd: (10)

2¢gl 4cgl 2gl



|> coframeloopl := FrameData([AA,BB,DD,Ll1l,M1,N11,N21],coframel):

> DGsetup (coframeloopl, [E],
[aa,bb,dd,lambda,mu,nu[l] ,nu[2]], verbose);
The following coordinates have been protected:

[x, v, z,p, ¢, gl,g3]
The following vector fields have been defined and protected:
[El, E2, E3, E4, ES5, E6, E7 |
The following differential 1-forms have been defined and protected:
[aa,bb,dd,k,u,vl,vz]

frame name: coframel (11

> dlambda:=evalDG(ExteriorDerivative(lambda))

dlambda:=aa/\x+bb/\x+gg3—;‘/\u—u/\vl 12)

> dmu := evalDG(ExteriorDerivative(mu));

dmu == bb A 1 (13)
[> dnul := evalDG(ExteriorDerivative(nu[l]));
2
3
dnu1==aaAV1+ddAK—g é/\uﬁ—u/\vz (14)
2¢l
[> dnu2 := evalDG(ExteriorDerivative(nu[2]));
2
3 3
dnu2 = aa Av,—bb Av,—dd Av, — S Ay + EE Ay (15)

2gl gl

bR iSRS LTS
i EE TSR EL L

> ### VERY CRUCIAL STEP: DEFINE DUAL VECTOR FIELD OF THE (COFRAME :=
COBASIS) ####

> ### MAPLE DOES NOT ALLOW ABSORPTION DIRECTLY BY 1-FORMS

4

> ### ABSORPTION HAVE TO BE DONE BY (VECTOR FIELDS := DB

4

bR iSRS SRS ET:
i EE TSR EL L

> cobasis := [AA,BB,DD,L1,M1,N11,N21];
dgl dc  g3dc n g3dgl  dg3
gl ¢’ glc g12 gl

cglp’dy
2

cobasis = ,—cglpdx— + cgl dz, (16)



g3 (cg3p+2gl)dx
2¢gl

1
cdp, (cg3p+gl)dx+ (g]p—i— 3cg3p2)dy—cg3dz,

(02g32p2+4cg1g3p+4g12) dy g32cdz
4cgl 2¢gl

+

[> DB:=DualBasis(cobasis)

3(cg3p+2gl)D x
DB = |giD gl +g3D g3,¢D c—g3D g3, -gl D g3, S ¢8I P+ 28l)

2g]
_cngj+_@ﬁp+2nyj Dp (cg3pt+gl)Dx cg3Dy
2gl° 4cgl’ Toc gl’ gl’
n (cg3p+2gl)ypD z c¢cpDx + cDy cpzD_z
2g1* ©ogl gl 2¢g1

FHEHHHHAHHHHSHAASH RS HHRBHAHSHAHFH S HHHSHAHSH AR HH SRS H S S
### INTRODUCE NEW VARIBLES FOR ABSORPTION #H#4#

BHAHH AR AR AR HHHHHHH AR BB R

IV IIv IIV 1

> variables := [ seq(A[i], i=1..4),
seq(B[i], i=1..4),
seq(D[i], i=1..4)

17

nops (variables);

variables = [Al,Az,A3,A4,Bl,Bz,B3,B4,D D D ,D ]

12

[> #4444 544444 AR RARRARAHRAHRARBARRARAHRAHBEHRARRERAHHH
[> ## ABSORPTION PROCESS: DO IT VIA THE VECTOR FIELD! ##

[> #4440 00 RRHH BB HH R R R R H R R R R R R R 0

> Daa := DB[1l];
Dbb := DB[2];
Ddd := DB[3];

Dlambda := A[1]*DB[1]+B[1]*DB[2]+D[1]*DB[3]+DB[4];

Dmu := A[2]*DB[1]+B[2]*DB[2]+D[2]*DB[3]+DB[5];
Dnul := A[3]*DB[1]+B[3]*DB[2]+D[3]*DB[3]+DB[6];
Dnu2 := A[4]*DB[1]+B[4]*DB[2]+D[4]*DB[3]+DB[7];

Daa = gl D gl +g3D g3
Dbb:=cD c—g3D g3
Ddd == -gl D g3

17)

(18)



Dlambda = A, gl D_gI +g3D g3+ B cD c—g3D g3+D, -glD g3

n g3 (cg3p+2gl)D x cg32D_y n (cg3p—|—2g])2D_z
2gl° 2g0° 4egl’

D
Dmu == A, gl D gl +g3D g3+ B,cD c—g3D g3+ D, —g]D_g3+—_p
c

Dnul = A, gl D_gl +g3D g3+ B,cD c—g3D g3+ D, -glD_g3

n (cg3p+g])D_x_cg3D_y+ (cg3p+2gl)pD z
2 2 2
gl gl 2¢gl

cpD x
gl

Dnu2 = A, gl D_gl +g3D g3+ B, cD c—g3D g3+D,-glD g3+ - (19)

cDy cpZD_z
gl 2¢gl

+

[> #adtddtddttattddtd ittt attatatt 40t H R R4
[> ## GET (UNMODIFIED) TENSORS BY INTERIOR PRODUCT !! ##
[> #adtddtddtaattddtddttattattadtaataattattaataataatisn

> LTensor := [
Hook ([DB[4],DB[5]],ExteriorDerivative(Ll)),
Hook ([DB[4],DB[6]],ExteriorDerivative(Ll)),
Hook ([DB[4],DB[7]] ,ExteriorDerivative(Ll)),
Hook ([DB[5],DB[6]] ,ExteriorDerivative(Ll)),
Hook ([DB[5],DB[7]],ExteriorDerivative(Ll)),
Hook ([DB[6],DB[7]] ,ExteriorDerivative(Ll))];

MTensor :=[

Hook ([DB[4],DB[5]] ,ExteriorDerivative(Ml))
Hook ([DB[4],DB[6]] ,ExteriorDerivative(Ml))
Hook ([DB[4],DB[7]] ,ExteriorDerivative(Ml))
Hook ([DB[5],DB[6]] ,ExteriorDerivative(Ml))
Hook ([DB[5],DB[7]] ,ExteriorDerivative(Ml))
Hook ([DB[6],DB[7]] ,ExteriorDerivative(Ml))

NlTensor :=[

Hook ([DB[4],DB[5]] ,ExteriorDerivative(N11l))
Hook ([DB[4],DB[6]],ExteriorDerivative(N11l))
Hook ([DB[4],DB[7]] ,ExteriorDerivative(N1l))
Hook ([DB[5],DB[6] ] ,ExteriorDerivative(N1l))
Hook ([DB[5],DB[7]] ,ExteriorDerivative(N1l))
Hook ([DB[6],DB[7]] ,ExteriorDerivative(N1l))

N2Tensor:=

Hook ([DB[4],DB[5]],ExteriorDerivative(N21)),
Hook ([DB[4],DB[6]] ,ExteriorDerivative(N21)),
Hook ([DB[4],DB[7]] ,ExteriorDerivative(N21)),
Hook ([DB[5] ,DB[6]] ,ExteriorDerivative(N21)),
Hook ([DB[5],DB[7]],ExteriorDerivative(N21)),
Hook ([DB[6],DB[7]],ExteriorDerivative(N21))];

4




LTensor = [g, 0,0, —1,0, 0]

gl
MTensor := [0,0,0,0,0,0]
32
NiTensor = | --5>—.,0,0,0,1,0
2¢gl

3 g3
N2Tensor = |0, 0,0, - g—z, g_’ 0
2g1° 8l

HHARHAHARRAAFHRRAEFHRRHAFH AR AR FH AR A F AR R AAF AR R AR AR R R AR
## GET MODIFIED TENSORS FOR ABSORPTION BY INTERIOR PRODUCT !! ##

SRS SRR ESSSSSSSR SIS EEEEE LS

IV "V "V 1

vI

LTensorm := [Hook([Dlambda,Dmu], ExteriorDerivative(Ll)),
Hook ([Dlambda,Dnul] ,ExteriorDerivative(Ll)),

Hook ([Dlambda,Dnu2] ,ExteriorDerivative(Ll)),

Hook ([Dmu,Dnul] ,ExteriorDerivative(Ll)),

Hook ([Dmu,Dnu2] ,ExteriorDerivative(Ll)),

Hook ([Dnul,Dnu2] ,ExteriorDerivative(Ll))];

MTensorm := [Hook([Dlambda,Dmu],ExteriorDerivative(Ml)),
Hook ([Dlambda,Dnul] ,ExteriorDerivative(Ml)),

Hook ([Dlambda,Dnu2] ,ExteriorDerivative(Ml)),

Hook ([Dmu,Dnul] ,ExteriorDerivative(Ml)),

Hook ([Dmu,Dnu2] ,ExteriorDerivative(Ml)),

Hook ([Dnul,Dnu2] ,ExteriorDerivative(Ml))];

NlTensorm := [Hook([Dlambda,Dmu],ExteriorDerivative(N1ll)),
Hook ([Dlambda,Dnul] ,ExteriorDerivative(N1ll)),

Hook ([Dlambda,Dnu2] ,ExteriorDerivative(N1ll)),

Hook ([Dmu,Dnul] ,ExteriorDerivative(N1l)),

Hook ([Dmu,Dnu2] ,ExteriorDerivative(N1l)),

Hook ([Dnul,Dnu2] ,ExteriorDerivative(N1l))];

N2Tensorm := [Hook([Dlambda,Dmu],ExteriorDerivative(N21)),
Hook ([Dlambda,Dnul] ,ExteriorDerivative(N21l)),

Hook ([Dlambda,Dnu2] ,ExteriorDerivative(N21)),

Hook ([Dmu,Dnul] ,ExteriorDerivative(N21)),

Hook ([Dmu,Dnu2] ,ExteriorDerivative(N21)),

Hook ([Dnul,Dnu2] ,ExteriorDerivative(N21))];

48!+ 58— & A —B..-A —B..—1,0.0
- 7_3_ 37_4_ 47_77

LTensorm =
gl
MTensorm = [Bl’ 0,0, —B3, —B4, 0]
2¢1°D, + g3
NliTensorm = | - o ,Al——D3,—D4“¢pl,—A4
gl
2¢1°D, +g3* A,gl — B, gl + g3
N2Tensorm = |0, —DI,A1 —Bl, - 5 , ,A3 —B3 + D4
2gl gl

(20)

21



[> ##4#444 44044 HEBE A A HHHHAREREHA A A AR BB RERE A AR AR H B R B RS S
[> ## combine LTensor, MTensor, NlTensor, N2Tensor AS ONE ARRAY##
[> ##4#4H44 04 4B HABHBHHHHHHHBHBRBHAHHHHHHHHHHEHBHAHHHHHHHHH B RS

> Tensors := [op(LTensor), op(MTensor), op(NlTensor), op(N2Tensor))]
2 2
3 3 3 3
Tensors = | £=,0,0, —1,0,0,0,0,0,0,0,0, --2>—,0,0,0,1,0,0,0,0, - -=>—, £~ 0| (22
gl 2gl 2g1° &l

> ﬂﬁ###############################################################

> ## Combine LTensorm, MTensorm, NlTensorm, N2Tensorm AS ONE ARRAY
N ##

> ## FIND OUT THE NUMBER OF EQUATIONS (EVEN NON-CONSISTENT)

N ##

> ## WRITE EXPLICIT ABSORPTION EQUATIONS

N ##

> ﬂﬁ###############################################################

> eqabsorb := [op(LTensorm), op(MTensorm), op(NlTensorm), op
(N2Tensorm) ]

A,gl +B,gl —g3

eqabsorb = | - 2l , —A3 —B3, —A4 —B4, —1,0,0, Bl, 0,0, —B3, —B4, 0, 23)
2g1° D, + g3’ 2¢1°D, + g3’
- ,A4, —D,,-D,,4,,1,-4,,0,-D,, 4 — B,, - ,
2g12 1 3 4% 4 1> 1 2g12

4,8l —B, gl +g3

- ,A, —B,+D,

B nops (eqabsorb) ;
24 24)

> for i from 1 to nops(eqabsorb) do
expand (eqabsorb[i]=0)

od;
g3 _
—A2—32+g—]—0
-A3—BSZO
—A4—B4=O

~1=0




A, —B, +D,= (25)

[> BHAHHH BB R BB AR HHHHHHH S AR AR R AR R R AR

HERRRARARR
[> ## PROF MERKER'S METHOD: FIND OUT WHICH VARIABLES NEED TO BE

NORMALISED ##4
[> FHHHHHH B H ARG H RS R B H SR ARG H RSB H ARG H AR SRS H ARG H ARG E RS SH R4

R RS

> ABS_Eqst := transpose(genmatrix(eqabsorb, variables));
ABS Egst:=[]0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0], (26)

[—1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1, 0],



[0,—1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1],
[0,0,—1,0,0,0,0,0,0,0,0,0,0,0,0,0,0, —1,0,0,0,0,0,0],
[0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0, —1,0,0,0],
[—1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, —1, 0],
[0,—10000000 -1,0,0,0,0,0,0,0,0,0,0,0,0,0, —1],
[0,0,-1,0,0,0,0,0,0,0,—1,0,0,0,0,0,0,0,0,0,0,0,0,0],
[0000000000000000000 —1,0,0,0,0],
[0,0,0,0,0,0,0,0,0,0,0,0,—1,0,0,0,0,0,0,0,0, —1,0,0],
[0,0,0,0,0,0,0,0,0,0,0,0,0,—1,0,0,0,0,0,0,0,0,0,0],
[0,0,0,0,0,0,0,0,0,0,0,0,0,0, —1,0,0,0,0,0,0,0,0, 1]]

[> noyau := kernel (ABS_Eqgst)

noyau == {[ =1 00000000000000 -200000010] Q7
[oo—1000000010000001000000],
[000000000000—100000000100],
[0000000000000000001000 0],
[000000000000000010000000],
[000000000001000000000000],
[000000001000000000000000],
[000000010000000000000000],
[000001000000000000000000],
[000010000000000000000000],
[000100000000000000000000 |
[010000000—200001000000001]}

> for ii from 1 to nops(noyau) do
LC[ii] := convert(op(ii,noyau), list, nested=false)

od;
LC1 = [0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0]

Lc, = 10,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0]

LC3 = [05 09 09 09 0: 0: 0: 0: 0: 0: 0: 0: _1: 0: 0: 0: 0: 09 09 09 09 15090]

Lc,=1-10,0,0,0,0,0,0,0,0,0,0,0,0,0, =2,0,0,0,0,0,0, 1,0]

Lc, = 10,1,0,0,0,0,0,0,0, —-2,0,0,0,0,1,0,0,0,0,0,0,0,0, 1]

LC, = 10,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]

Lc, = 10,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]




LCg == [0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]

LC, = 10,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]

LC,, = [0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]
LC,, = [0,0,—1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0]

LC,, = [0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0] (28)

> Tensorv := convert(Tensors,Vector);

(29)



Tensory :=

(29)

[> for i from 1 to nops (noyau) do
factor (simplify(convert (LC[i],Vector[row]) .Tensorv))
od;

S O O =




S O O O o O

[> HHHEEEEE R R EE R R R R R R R R R R R

[ > ### NOW THERE ARE NO MORE VARIABLES TO BE NORMALISED Hi
| > ### PROCEED DIRECTLY TO E-STRUCTURE H#
| > ### ABSORPTION BY INDIRECT METHODS i

[ > HAHFFHHRREFFAAAREAFAA R AR AR F AR AR F AR SRR

[> ABS Eqs := genmatrix(eqabsorb, variables)

(30)

@31



31

ABS Egqs =

##

>
>
>

## SET UP THE MATRIX THE DESCRIBES THE EQUATION OF ABSORPTION

##

augment (ABS_Eqgs, Tensors)

> Total




(32)

0

0

Total :=

##

>
>
>

## SOLVING NAIVELY BY GAUSS ELIMINATION

##

gausselim(Total)

> Totale




(33)

0

0 0 —1 0

0

—1

0

0
—10 0

—1
0

0 O

—1

0

0

0
0

0 0 —1 0
O —

0
0

0
0

0

Totale :=

[> ##

REMOVING LAST FEW ROWS
[> ## M1 IS NOT A Matrix, PROCEED WITH CONVERSION

|:> ## NEXT: TO REMOVE THE INCONSISTENCIES IN LINEAR EQUATION BY
[> ##

convert (Totale, Matrix)

r> M1 :



(34)

0

0 0 —1 0

0

—1

0 0 0 -1
-10 0 O

—1

0

0
0

—1

0

0

0 0 —1 0

0

0

0 0 0 -1

0

> type(M1l,Matrix)

(35)

true

##

>
>
>

## DELETE REDUNDANT ROWS

##

.24)

> Mlcoh:=DeleteRow(M1l,13.




o-1r 0 o0O0-1 0 0 O O o0 O &
gl
o 6 -1 0 06060 -1 0 O 0 0 O 0
0 o —-10 0 O -1 0 O 0 0
0 o o 1 0 O 0 O O 0 0
a3

Micoh = gl 36)

o0 0 000 O O —10 0 0 0
32
00 0 000 0 0 0 —1 0 0 -5
2¢gl
o0 0 000 O O 0 0O 1 0 0
0 0 0 0 0 0 0 0 —1 0
[> #4#
| > ## SOLVE ABSORPTION EQUATION
[> ##
[> ABSOL := LinearSolve(Mlcoh)
0
0
0
0
0
_ 8
gl
ABSOL = | 37
0
0
g3’
2 gl
0
0

> whattype (ABSOL)

(38)



Vector (38)

column

> ABSOLa:= convert (ABSOL,Array)

ABSOLa=| 00000 -5 000 % 00 (39)
gl 2gl

> ABSOLa[6]

3
gl

##
## PROCEED WITH ABSORPTION BY VECTOR FIELDS

##

Iv IIV IIV 1

v

ADaa :
ADbb := DB[2];
ADdd := DB[3];
ADlambda := -ABSOLa[l1]*DB[1]-ABSOLa[5]*DB[2]-ABSOLa[9]*DB[3]+DB[4];
ADmu := -ABSOLa[2]*DB[1]-ABSOLa[6] *DB[2]-ABSOLa[10] *DB[3]+DB[5]

DB[1];

ADnul : -ABSOLa[3]*DB[1]-ABSOLa[7]*DB[2]-ABSOLa[11]*DB[3]+DB[6]

14
ADnu2 :

14

-ABSOLa[4]*DB[1]-ABSOLa[8]*DB[2]-ABSOLa[12]*DB[3]+DB[7]
ADaa == gl D gl + g3 D g3
ADbb := ¢D ¢c— g3 D g3
ADdd == -gl D g3
g3 (cg3p+2¢gl)D x cg32D_y + (cg3p+2gl)2D_z
2¢0° 2gl° 4cgl’

ADlambda =

g3cD c—g3D g3 g32 -gl D g3 n D p
gl 2g1* ¢
(cg3p+gl)D x cg3D y (cg3p+2gl)pD z
o 2 + 2
gl 2¢gl

ADmu =

ADnul =

cpD x n cDy cpzD_z
gl gl 2¢gl

41)

EF SRS ES SIS SRS SIS IS
## CONVERSION BACK TO THE 1-FORMS ##
## FIRST DEFINE A FRAME, THEN FIND ITS DUAL ##
EE SIS SIS EE SIS ST SIS SIS SIS

Iv "V IIV IIv 1

[> Sfinal := [ADaa, ADbb, ADdd, ADlambda, ADmu, ADnul, ADnu2]
g3 (cg3p+2gl)D x
2g0°

Sfinal == (gl D gl +g3D g3,¢cD c—g3D g3,-glD g3, 42)




B cg32D_y + (cg3p+2g1)2D_z g3cD c—g3D g3 g32 -gl D g3

2gl° 4cgl’ ’ gl 2gl°
+D_p (cg3p+g])D_x_cg3D_y+ (cg3p+2gl)pD z cpDx
c gl’ gl’ 2gl* Cogl
n cDy C‘pzD_Z
gl 2¢gl
[> Bfinal := evalDG(DualBasis(Sfinal))
dgl  g3cdp  de g3 cd, 3d 3dgl  dg3
Bfinal == g’_gcp_i__c’g czp_g c+g ;g — g,—cglpdx
gl gl ¢ 2gl glc gl gl
1p*d 3p+2gl)pd
—cg2¢+cg]dz,cdp,(cg3p+g])dx+ (Cgp+2g)p y—cg3dz,
g3 (cg3p+2gl)dx (cg3p—|—2g1)2dy g3zcdz
+ —
2¢gl 4glc 2¢gl
[> ESTRUCTURE := FrameData(Bfinal, final)

ESTRUCTURE := [d©1=0,d ©2=03 A O5,d@3=-O2 A 03,d O4=061 N O4

+O2AN0O4—-—05N06,dO5=02 N 0O5,dO6=0] A 06+ O3 A O4+ O5 A OF,
dO7=01 A O7— 602 A O7 — O3 A 66|
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