¥ We load the Hamiltonians from the general Hamiltonian evolutions.
We remind the shift of Darboux coordinates and the definition of the change of times.

> restart:
with (LinearAlgebra) :
with (DifferentialGeometry) :
with (Tools) :

Rl:=unapply((-s10-s20)/ (xi-X1)-s1l1l-s21+(-s12-s22) *xi, xi);
R2:=unapply (sX10* (-s10-s20-sX10) / (xi-X1) *2+s10*s22+s11*s21+sl2*
s20+ (s11*s22+s12*s21) *xi+sl12*s22*xi" 2 ,xi) ;

sX20:=-s10-s20-sX10;

KOldCoordinates :=unapply( (1/2)* (sX10+s20)* (sX10+s10)*1n((sl2-
s22) /2)+(1/2) *X1* ((X1*s1l2+2*sll) *s10+s20* (X1*s22+2*s21)) ,sll,
s21,s12,s22,X1);

Hamsll := (-Q*4*s12%s22+ (2*X1*s12*%s22+ (-s12-522) *P-s11*s22-s12%
$21) *QA3+ (-X1A2*%s12%522+ ( (2*%s12+42%s22) *P+2%s11%s22+2%s12%s21) *
X1-PA2+ (-s11-s21) *P+ (-s20-h) *s12+ (h-s10) *s22-s11%s21) *Q*2+ ( ( (-
s12-522) *P-s12%521-511%522) *X1A2+ (2*PA2+ (2%s1142%s21) *P+ (2%
$20+42%h) *s12+ (-h+2*s10) *s22+2*s11%*s21) *X1+P* (sX10+sX20) ) *Q+ ( (-
$20-h) *s12-P*2+ (-s11-521) *P-s10%s22-s11*s21) *X1~2-P* (sX10+sX20)
*X1-sX10*sX20) / ((Q-X1) * (-s12+s22))

+

Ull (sl1ll1l,s21,s12,s22,X1) +diff (KOldCoordinates(sll,s21,s12,s22,
X1l),sll):

Hams2l := (Q*4*sl2*s22+(-2*X1*sl2*s22+(sl2+s22) *P+sll*s22+sl12*

$21) *QA3+ (X172%s12%522+ ( (-2%s12-2%522) *P-2%s11%522-2%s12%s21) *
X14PA2+ (s21+s11) *P+s10%s22+s11%*s21+512%s20) *Q*2+ ( ( (s12+s22) *P+
s11%522+512%s21) *X1A2+ (-2%PA2+ (-2%s11-2%s21) *P+ (~h-2*s20) *s12
~2%510%s22-2*s11*s21) *X1-P* (sX10+sX20) ) *Q+ ( (s20+h) *s12+P*2+
(s21+s11) *P+s10*s22+s11%s21) *X122+P* (sX10+sX20) *X1+sX10*sX20) / (
(Q-X1) * (-s12+s22))

+

U21(sll,s21,s12,s22,X1) +diff (KOldCoordinates(sll,s21,sl12,s22,
X1l),s21):

Hamsl2 := (-(sl2*s22*Q*2+((s21+P) *sl2+s22* (P+sll)) *Q+ (s20+h) *

$124510%s22+ (P+s11) * (s21+P) ) * (-s12+522) *X1A3+ (2*s22*s12* (-s12+
$22) *QA3+ ((-2*P-2%521) *s1242-3*%522% (-s21+s11) *s12+2%s2242* (P+
s11)) *Q*2+ ( (-2%s20-2%h) *s1242+ ( (2*h-2*s10+2*s20) *s22- (2% (P+3*




sll*(1/2)-(1/2)*s21)) *(s21+P)) *sl1l2+(2* (s1l0*s22+ (P+sll) * (P-(1/2)
*s11+3*s21*(1/2)))) *s22) *Q+ ( (sX10+sX20-h) *P- (-s21+sll) * (s20+h))
*s12+ ((-sX10-sX20+h) *P-s10* (-s21+sl1l) ) *s22-(-s21+sll) * (s21+P) *
(P+sll) ) *X172+4+ (-s22*s12* (-sl1l2+s22) *Q*4+ ( (s21+P) *s12”2+3*s22* (-
s21+sl1l) *sl1l2-s2272* (P+sll) ) *Q*3+4+((s20+h) *s1272+((s10-s20) *s22+
(s21+P) * (P+3*sl1l1-2*s21)) *s1l2-s22* ( (h+s10) *s22+ (P+sll) * (P-2%*
s114+3*s21))) *Q*24+ (( (-sX10-sX20+2*h) *P+ (2*s20+2*h) *s1ll-s21* (h+2*
s20)) *s12+ ( (sX10+sX20-2*h) *P+ (-h+2*s10) *s11-2*s21*s10) *s22+ (2*
(-s21+s1l1) ) * (s21+P) * (P+sll) ) *Q+sX10*sX20*s12-sX10*sX20*s22-P* (-
s21+sl1l) * (sX10+sX20) ) *X1-s22* (-s21+sl1l) *s12*Q*4+( (-s22*h- (-s21+
sll) *(s21+P) ) *sl2- (-s22*h+ (-s21+sll) * (P+sll) ) *s22) *Q*3+ ( (-h*P+
(-s20-h) *s11+s20*s21) *s12+ (h*P+ (h-s10) *s1l1l+s21*s10) *s22- (-s21+
sll) * (s21+P) * (P+sll) ) *Q*2+P* (-s21+sl1l) * (sX10+sX20) *Q-sX10*sX20*
(-s21+s1l1) )/ (2* (-s12+s22) ~2* (Q-X1))

+

Ul2 (sl1ll1l,s21,s12,s22,X1) +diff (KOldCoordinates(sll,s21,s12,s22,
X1l),sl12):

Hams22 := ((sl1l2*s22*Q*2+((s21+P) *sl1l2+s22* (P+sll)) *Q+ (s20+h) *
s12+s10*s22+ (P+sll) * (s21+P) ) * (-s1l2+s22) *X1*3+ (-2*s22*s1l2* (-sl2+
s22) *Q*3+ ((2*s2142*P) *s1272+3*s22* (-s21+sl1l) *s12-2*s22/2* (P+
sll)) *Q*2+ ((2*s20+2*h) *s1272+ ( (-2*h+2*s10-2*s20) *s22+ (2* (P+3*
sll*(1/2)-(1/2)*s21)) *(s21+P)) *sl2-(2* (s1l0*s22+ (P+sll) * (P-(1/2)
*s1143*s21*(1/2)))) *s22) *Q+ ( (-sX10-sX20+h) *P+ (-s21+s1l) * (s20+h)
) *s12+ ( (sX10+sX20-h) *P+s10* (-s21+sll)) *s22+ (-s21+sl1l) * (s21+P) *
(P+sll) ) *X112+4+ (s22*s12* (-s1l2+s22) *Q*4+ ((-s21-P) *s1272-3*s22* (-
s21+sl1l) *s12+s2272* (P+sll) ) *Q*3+((-2*h-s20) *s1272+ ((2*h-s10+
s20) *s22-(s21+4P) * (P+3*sl1l1-2*s21) ) *sl1l2+s22* (s1l0*s22+ (P+sll) *
(P-2*s11+3*s21))) *Q*2+ ( ((sX10+sX20-2*h) *P+ (-2*s20-2*h) *sl1ll+s21*
(h+2*s20) ) *s12+ ( (-sX10-sX20+2*h) *P+ (h-2*s10) *s11+2*s21*s10) *s22
-(2* (-s21+sl1l1l) ) *(s21+P) * (P+sll) ) *Q-sX10*sX20*s12+sX10*sX20*s22+
P* (-s21+sl1l) * (sX10+sX20) ) *X1+s22* (-s21+sll) *s12*Q”*4+ (s1l2”2*h+ (-
s22*h+ (-s21+sl1l) * (s214P) ) *s1l2+s22* (-s21+s1l) * (P+sl1ll) ) *Q"*3+ ( (h*
P+ (s20+h) *s11-s20*s21) *s12+ (-h*P+ (-h+sl10) *s1l1-s21*s10) *s22+ (-
s21+sl1l) * (s21+P) * (P+sll) ) *Q*2-P* (-s21+sl1l) * (sX10+sX20) *Q+sX10*
sX20* (-s21+s11) )/ (2* (-s12+s22) ~2* (Q-X1))

+

U22 (sl1l1,s21,s12,s22,X1) +diff (KOldCoordinates(sll,s21,s12,s22,
X1l),s22):

HamX1l := (Q"4*sl2*s22+ (-2*X1*sl2*s22+(s12+s22) *P+sll*s22+s12*
s21) *Q*3+ (X112*s12*s22+ ((-2*s12-2*%s22) *P-2*sll1*s22-2*s12*s21) *



X1+ (s20+h) *s12+P*2+ (s21+sl1ll) *P+sl10*s22+s1l1*s21) *Q*2+ ( ((s1l2+s22)
*P+sll*s22+s12*s21) *X172+ (-2*P*24+(-2*sl1ll-2*s21) *P+ (-2*s20-2*h) *
s12-2*s10*s22-2*s11*s21) *X1- (sX10+sX20-h) *P) *Q+ ( (s20+h) *s12+
P72+ (s21+sl1l) *P+s10*s22+sl11*s21) *X172+ (sX10+sX20-h) *P*X1+sX10*
sX20) / (Q-X1)

+

UX1 (sl1l1l,s21,s12,s22,X1) +diff (KOldCoordinates(sll,s21,s12,s22,
X1l),X1):

-510 — s20

Rl :=C— —sll —s21+ (-s12 —s522) (1.1)
g £ — X1 g
R2 = £ SX10 (—s]0—s202— SX10) 4 (10522 + 11521 + 512 520 + (511 522
(E—x1)

+512521) E+512522E
sX20 == -s10 — 520 — sX10

KOldCoordinates = (sl1, s21, s12, s22, X1) — % (sX10 + s20) (sX10 + s10) ln( % s12

—-%TSZZJ-+-%—XJ((X7s124—2s11)s]0—Fs20(X7s224—2s21))

;We load the purely time-dependent terms

> Ull := unapply( ((X1*s22+s21)*sl10+(X1*sl1l2+sl1ll)*s20)/(sl2-s22)
+s22*X1/ (s1l2-s22) *h,sll,s21,s12,s22,X1) ;
U21 := unapply (- ((X1*s22+s21)*s10+(X1*sl2+sl1l) *s20)/(sl2-s22)
-s12*X1/ (s1l2-s22) *h,sll,s21,s12,s22,X1);
Ul2 := unapply( (X1*(sl2-s22)-s11+s21)*((sl0*s22+s12*s20) *X1+
s21*s10+s11*s20)/ (2* (s1l2-s22)*2)
+(-s22722*X1+ (X1*s1l2-sl1l1) *s22+s12*s21) *X1/ (2* (s12-s22) *2) *h
,s811,s21,s12,s22,X1);
U22 := unapply (- (X1* (sl1l2-s22)-s11+s21)*((s1l0*s22+s12*s20) *X1+
s21*s10+s11*s20)/ (2* (s12-522) *2)
-h* (X1*s1272+ (-X1*s22+s21) *s12-s11*s22) *X1/ (2* (s1l2-522) *2)
,s811,s21,s12,s22,X1);
UX1 := unapply( (X1*s22+s21)*s10+(X1*sl2+sl1l)*s20,s11,s21,s12,
s22,X1);

X122+ s21) s10+ (X1 s12+511) s20 i §s22X1 h

— (
Ull = (sll1,s21,s12,522,X1])— 12— 20 12 — 52 (1.2)
U21 = (511,521, s12, 22, X1) — - (X1 s22+s21)s10+ (XIsI2+sll) s20
s12 —s22
_ sI2X1h
s12 —s22

Ul2 = (sl1,s21,s12,s22, X1)
1 (X1 (s12—522) —s1] +s21) ((s10s22 + 512 520) X1 + 521510+ 511 520)

2 (s12 —s22)°




1 (-s22° X1+ (X1 s12—s11) s22 +512521) X1 h

+

2 (512 —522)°
U22 := (sl1,s21,s12, 522, X1)—
1 (XTI (s12—s22) — sl +s21) ((s10522 + 512 520) X1 + 521510+ 511 520)
2 (s12 —s22)°

1 R (XIsI2+ (-X1522+s21) 512 — 511 522) XI

2 (s12 —s522)°
_ UXI == (sl1, 521, s12, 522, X1) — (X1 522 + s21) s10 + (X1 s12 + s11) 520
> HamtdXlcheckQcheckPbis := (checkQ-tdXl) *checkP*2+h*checkP-

checkQ”3+tdX1l*checkQ”*2- (-h+s10-s20) *checkQ- (s10+s20+2*sX10) ~2/
(-4*tdX1+4*checkQ) ;
HamtdX1checkQcheckPbis == (checkQ — tdX1) checkP* + h checkP — checkQ3 (1.3)

o - (510 +520 +2 5X10)°
+ tdX1 checkQ2 (=h +510 —520) checkQ -4 tdX1 + 4 checkQ

> Sinfty2function:=s12+s22;

Sinftylfunction:=sl11+s21;

S2function:=sqrt(sl2-s22) /sqrt(2);

Slfunction:=(sll-s21) /sqrt(2)/sqrt(sl2-s22);
tdX1lfunction:=X1*S2function+Slfunction;

solve( {sl2+s22=Sinfty2,sll+s21=Sinftyl, S2=sqrt(sl2-s22)/sqrt
(2),

S1l=(sl1ll-s21) /sqrt(2) /sqrt(sl2-s22),
tdX1=X1*S2function+S1lfunction}, {sl2,s22,s11,s21,X1});
X1lfunction := unapply( -(S1-tdX1l)/S2 ,Sinftyl,Sinfty2,S1,S2,

tdX1);

sllfunction:= unapply( S2*S1+(1/2)*Sinftyl, Sinftyl,Sinfty2,S1,
S2,tdX1);

sl2function:= unapply( S272+(1/2)*Sinfty2, Sinftyl,Sinfty2,S1,
S2,tdX1);

s21function:= unapply( -S2*S1+(1/2)*Sinftyl, Sinftyl,Sinfty2,

S1,S2,tdX1);

s22function:= unapply( -S272+(1/2)*Sinfty2, Sinftyl,Sinfty2,S1,
S2,tdX1 );

simplify (X1function(Sinftylfunction,Sinfty2function,Slfunction,
S2function, tdX1lfunction)) ;
simplify(sllfunction(Sinftylfunction,Sinfty2function,
Slfunction,S2function, tdX1lfunction)) ;
simplify(sl2function(Sinftylfunction,Sinfty2function,
Slfunction,S2function, tdXlfunction)) ;

simplify (s2lfunction(Sinftylfunction,Sinfty2function,
Slfunction,S2function, tdX1lfunction)) ;

simplify (s22function (Sinftylfunction,Sinfty2function,




Slfunction,S2function, tdX1lfunction)) ;

PartialtdXlfunction:=simplify (diff (sllfunction(Sinftyl,Sinfty2,
S1,S2,tdX1),tdX1l)) *Partialsll+
simplify (diff (s21function(Sinftyl,Sinfty2,S1,S2,tdX1) ,tdX1))*
Partials2l
+simplify (diff (sl2function (Sinftyl,Sinfty2,S1,S2,tdX1l),tdX1l))*
Partialsl2
+simplify (diff (s22function(Sinftyl,Sinfty2,S1,S2,tdX1) ,btdX1))*
Partials22
+simplify (diff (X1function (Sinftyl,Sinfty2,S1,S2,tdX1),tdX1))*
PartialXl;
Sinfty2function = s12 + s22 14
Sinfty Ifunction = s21 + s11

S2function = % VsI2—s22 2
1 (-s21+sI1) V2
V s12 —s22

tdXlfunction = Ly VsI2—s22 2 + 1 (=521 +s11) 2
: 2 [s2—s22

,s11=S1S2 + % Sinftyl, s12=S2* + % Sinfty2, s21 = -S1 S2

SlIfunction =

S1 —tdX1
S2

+ % Sinftyl, 22 = - S2* + % SinftyZ}

{xi=-

S1 —tdX1
S2

s1Ifunction == (Sinftyl, Sinfty2, S1, S2, tdX1) —S1 S2 + % Sinftyl

Xlfunction := (Sinftyl, Sinfty2, S1, S2, tdX1) — -

s12function == (Sinftyl, Sinfty2, S1, S2, tdX1) —82% + % Sinfty2
s21function == (Sinftyl, Sinfty2, S1, S2, tdX1) — -S1 S2 + % Sinftyl

s22function == (Sinftyl, Sinfty2, S1, S2, tdX1) — -52% + % Sinfty2

X!

sl
s12
s21
s22

PartialtdXIfunction = PartialX1

_ S2

> checkQfunction:=S2*Q+S1;
checkPfunction=1/S2* (P-1/2*R1(Q)) ;
So0lQ:=-(Sl-checkQ)/S2;
SolP:=checkP*S2+(1/2) *R1 (- (S1-checkQ) /S2) ;




simplify (checkQ- (S2*So0lQ+S1)) ;

simplify (checkP- (1/S2* (SolP-1/2*R1(S0lQ)))) ;
checkSolQ:=unapply (S2function*Q+Sl1function,Q,P) ;
checkSolP:=unapply(1/S2function* (P-1/2*R1(Q)),Q,P);

checkQfunction = Q S2 + S1 (1.5)
p_ L =s10=s20 | L Gy Lo L s—s2)0
. 2 0—XI 2 2 2
checkPfunction = ©
S1 — checkQ
SolQ == -————=
olQ $2
1 -510 — 520 1 1
SolP := checkP S2 + — ——sll— — s21]
Ol = checkP 52 %5 ™51 — checkQ g 22
S2
1 (-512—1522) (SI — checkQ)
2 S2
0
0
checkSolQ = (0. P)— L 0 3TT=325 J7 + L (o521 +sIDV2
2 2 [si2—s22
checkSolP == (Q, P)
1 -s10—520 1 1 1
2 |\ P—— ——— + = sll+ — 521 — — (-s12—522
_)‘/—( 2 o-x1 T pMMFp T, S)Q)
| V s12 —s22
> HamtdXlcheckQcheckPbisfunction:=unapply (HamtdXlcheckQcheckPbis
,checkQ, checkP) :

HamtdXlcheckQcheckPbisfunction2:=unapply
(HamtdX1lcheckQcheckPbisfunction (checkSolQ(Q,P) ,checkSolP(Q,P)),
tdX1l) :
HamtdX10ldCoordinates:=simplify (HamtdXlcheckQcheckPbisfunction2
(tdX1lfunction)) ;

1

HamtdX10ldCoordinates = (ﬁ ( (0O—XI) (Q(0—XI)s22  (L6)

N sI2—s22 (0 —X1)

+P(Q—XI)+521 (Q—XI) +h+s20)QsI2+ (Q—XI) Q (P (Q—XI)

+sI11 (Q—XI1) +510) 522+ (0 —X1)> PP+ (0 —XI) (sI1 (Q—XI) +s21 (Q

—XI) +h+s10+s20) P+ (Q—XI) (s21 (Q—XI) +h +s20) s11 +s10 (Q
1 1

\ 4

—X1) s21 + (3 s10 + ) s20) h —sX10 (sX10 +s10+s20)))

Computation of the symplectic two-form Omega”{P4} using the differential geometry package to
compute wedge products.

> DGsetup([sll,s21,s12,s22,X1,Q,P],B,verbose)
The following coordinates have been protected: 2.1)



[s11,s21,512, 522, X1, Q, P]

The following vector fields have been defined and protected.:
[_DG([["vector”, B, [ 1], [[[L], 1111), _DG([["vector", B, [ ]], [[[2], 11]]),
_DG([["vector”, B, [ 1], [[[3], 11]1]), _DG([["vector", B, [ 1], [[[4], 1]]1),

_DG([["vector", B, [ 1], [[[5], 1]11]1), _DG([["vector", B, [ ]], [[[6], 1

_DG([["vector", B, [ ]], [[[7], 1]]])]

The following differential 1-forms have been defined and protected
[_DG([["form", B, 1], [[[1] 1111), _DG([["form", B, 1], [[[2], 1]]]), _DG([["form",
B, 11 [[[3] 111D, _ ([["fOI’m", B, 1], [[[4], 1]]]),_DG([["f0rm", B, 1], [[[5]
1111), _DG([["form", B L], [[16] 111D, _DG([["form", B, 1], [[[7], 1111) ]

uﬁamename B

B > dcheckQ:=(simplify (diff (checkSolQ(Q,P),sll))) * (DGform(sll))
+ (simplify (diff (checkSolQ(Q,P) ,s21))) * (DGform(s21))+
(simplify (diff (checkSolQ(Q,P) ,sl1l2)))* (DGform(sl2))+
(simplify (diff (checkSolQ(Q,P) ,s22))) * (DGform(s22))+
(simplify (diff (checkSolQ(Q,P) ,X1))) * (DGform(X1l) )+ (simplify
(diff (checkSolQ(Q,P),Q))) * (DGform(Q) )+ (simplify (diff
(checkSolQ(Q,P) ,P))) * (DGform(P)) ;

dcheckP:=(simplify (diff (checkSolP(Q,P) ,sll))) * (DGform(sll))
+ (simplify (diff (checkSolP(Q,P),s21))) * (DGform(s21))+
(simplify (diff (checkSolP(Q,P) ,sl2)))* (DGform(sl2))+
(simplify (diff (checkSolP(Q,P) ,s22))) * (DGform(s22))+
(simplify (diff (checkSolP(Q,P) ,X1)))* (DGform(X1l) )+ (simplify
(diff (checkSolP(Q,P) ,Q))) * (DGform(Q) )+ (simplify (diff
(checkSolP(Q,P) ,P))) * (DGform(P)) ;

1 V2 _DG([["form", B, 1], [[[1], 11]]) 2.2)
2 JsI2 —s22
1 V2 _DG([["form", B, 1], [[[2], 11]])
2 JsI2 —s22
+i ﬁ(Q(s]Z—s22) —sl1+s21) _DG([["form",B, 1], [[[3],1]1])
4 (s12 — s22)"?
_ 1 \/7(Q(s]2—s22) —sl1+s21) _DG([["form",B, 1], [[[4],1]1])
4 (s12 — s22)"?

i Js12—522 2 _DG([["form", B, 1], [[[6], 111])
1 J_ DG([["form", B, 11, [[[1], 1]1])

\ sI2 —s22
L1 V2 _DG([["form", B, 1], [[[2]. 1]]])
2 512 =522
! 1 3 1
(12— 522)2 (40 —4x1) (N_((_ 245 SZZ)Q2+(( 2 812



3 1 1 1 1 1
2s22)X]+P-I-2sI]—I—2s21)Q+( P 2sll 2s21jX]+2s10

+ 1 s20) _DG([["form",B, 1], [[[3], 1]]]))

2
1 3 1 3
+ 2V2 ([ = si2——=s22|0°+ [ | -= 512
(s12 —s22)** (4 9 —4X1) ( J—((2 ’ 2’ )Qz (( 2°
1 1 1 1 1 1
+Es22)X]+P+5S]]+?S2])Q+(-P—ESII—ESZI)X]+ESIO
+ % szo) _DG([["form", B, 11, [[[4]. 1]]]))
L1 V2 (s10+s20) _DG([["form", B, 11, [[[5], 111])
2 Js12 =522 (0 —X1)?
1 1

((s12 (0 —X1)*+522 (0 —X1)*—510

T3 V512 =522 (Q—X1)*
—520) 2 _DG([["form", B, 1], [[[
n ﬁ_DG([["form”, B, 1], [[[7]1
i J52 =522
B > dcheckQwedgedcheckP:=simplify ( (dcheckQ) &wedge (dcheckP)) :
B > dtdX1l:=simplify (
(simplify (diff (tdX1lfunction,sll))) * (DGform(sll))

+ (simplify (diff (tdX1function,s21l))) * (DGform(s21))

+ (simplify (diff (tdX1function,sl2))) * (DGform(sl2))

+ (simplify (diff (tdX1function,s22))) * (DGform(s22))

+ (simplify (diff (tdX1function,hX1l))) * (DGform(X1))

);

61,1111))
111)

dHamtdX10OldCoordinates:=simplify (

(simplify (diff (HamtdX10ldCoordinates,sll))) * (DGform(sll))
+ (simplify (diff (HamtdX10ldCoordinates,s2l))) * (DGform(s21))
+ (simplify (diff (HamtdX10ldCoordinates,sl2))) * (DGform(sl2))
+ (simplify (diff (HamtdX10ldCoordinates,s22))) * (DGform(s22))
+ (simplify (diff (HamtdX10ldCoordinates,X1l))) * (DGform(X1))

+ (simplify (diff (HamtdX10ldCoordinates,Q))) * (DGform(Q))
+ (simplify (diff (HamtdX10ldCoordinates,P))) * (DGform(P)) ):

dtdXldwedgedHamtdX1l:= simplify ( (dtdX1l) &wedge
(dHamtdX10ldCoordinates)) :

1 1 (\/— (( 1 1 1
-— 2 -—sI12X1] + — $22X1 + — sll
2 (s12—3522)°" 2 2 2
- % s21j _DG([["form", B, 1, [[[3], 111) + (% $12X1 — % 522 X1 — % 511

+ % SZI) _DG([["form",B, 1], [[[4], 11]1]) + ((-s12+s22) _DG([["form", B,

2.3)



LLI005], 111]) + _DG([["form", B, 1], [[[2], 111]) —_DG([["form", B, 1], [[[1],
L 1]11)) (s12 —s22)))

B > Omega2:=simplify( (hé&mult (dcheckQwedgedcheckP) ) &minus
L (dtdXldwedgedHamtdX1l) ):

B > dHamsll:=

(simplify (diff (Hamsll,sl1l)))* (DGform(sll))+

(simplify (diff (Hamsll,s21)))* (DGform(s21))+

(simplify (diff (Hamsl1ll,s12))) * (DGform(sl2))+

(simplify (diff (Hamsll,s22)))* (DGform(s22))+

(simplify (diff (Hamsl11l,X1))) * (DGform(X1))+

(simplify (diff (Hams11l,Q))) * (DGform(Q) )+

(simplify (diff (Hamsl1l,P))) * (DGform(P)) :

dHams21:=

(simplify (diff (Hams21,s11l))) * (DGform(sll))+
(simplify (diff (Hams21,s21))) * (DGform(s21))+
(simplify (diff (Hams21,s12))) * (DGform(sl2))+
(simplify (diff (Hams21,s22))) * (DGform(s22))+
(simplify (diff (Hams21,X1))) * (DGform(X1))+
(simplify (diff (Hams21,Q))) * (DGform(Q) )+
(simplify (diff (Hams21,P))) * (DGform(P)) :

dHamsl2:=

(simplify (diff (Hamsl2,s11l))) * (DGform(sll))+
(simplify (diff (Hamsl2,s21))) * (DGform(s21))+
(simplify (diff (Hamsl12,s12))) * (DGform(sl2))+
(simplify (diff (Hamsl2,s22))) * (DGform(s22))+
(simplify (diff (Hamsl12,X1))) * (DGform(X1))+
(simplify (diff (Hams12,Q))) * (DGform(Q) )+
(simplify (diff (Hamsl2,P))) * (DGform(P)) :

dHams22:=

(simplify (diff (Hams22,s11))) * (DGform(sll))+
(simplify (diff (Hams22,s21))) * (DGform(s21))+
(simplify (diff (Hams22,s12))) * (DGform(sl2))+
(simplify (diff (Hams22,s22))) * (DGform(s22))+
(simplify (diff (Hams22,X1))) * (DGform(X1) )+
(simplify (diff (Hams22,Q))) * (DGform(Q) )+
(simplify (diff (Hams22,P))) * (DGform(P)) :

dHamX1:=
(simplify (diff (HamX1,s11))) * (DGform(sll))+




(simplify (diff (HamX1,s21))) * (DGform(s21))+
(simplify (diff (HamX1,s12))) * (DGform(sl2))+
(simplify (diff (HamX1,s22))) * (DGform(s22))+
(simplify (diff (HamX1,X1))) * (DGform(X1))+
(simplify (diff (HamX1,Q))) * (DGform(Q) )+
(simplify (diff (HamX1,P))) * (DGform(P)) :

Omega:=( (dHamsll) &wedge (DGform(sll))) :
Omega:=((dHams21) &wedge (DGform(s21))) &plus (Omega) :
Omega:=((dHams12) &wedge (DGform(sl2))) &plus (Omega) :
Omega:=((dHams22) &wedge (DGform(s22))) &plus (Omega) :

Omega : = ( (dHamX1) &wedge (DGform(X1))) &plus (Omega) :
Omega:=(h&mult (DGform(Q) ) &wedge (DGform(P))) &plus (Omega) :
Omega:=simplify (Omega) :

DifferenceFundamentalForm:= (Omega) &minus (Omega2) :
DifferenceFundamentalForm:=simplify
(DifferenceFundamentalForm) :

DifferenceFundamentalForm;
_DG([["form", B,2], [[[1,2],0]1]) (2.4)



