¥ We load the Hamiltonians from the general Hamiltonian evolutions including the purely time-
dependent terms

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

t10:=-t20-t30:

Pl:=unapply( (tl12+t22+t32)*lambda+tl1+t21+t31,lambda) ;
P2:=unapply( (tl12*t22+t12*t32+t22*t32) *lambda*2+((t21+t31)*tl1l2+
(E11+4t31) *t22+t32* (t11+t21) ) *lambda-t10*t12-t20*t22-t30*t32+
t21*t11 +t31*tll+t21*t31,lambda) ;

P3:=unapply (tl12*t22*t32*1lambda”3+ (t12*t22*t31+t12*t32*t21+t22%*
t32*t11) *lambda”2+ (t12*t22*t30+t12*t32*t20+t22*t32*t10 +t12*
t21*t31+t22*t11*t31+t32*t11*t21) *1lambda, lambda) ;

F22:=unapply (0,ttl11l, tt21, tt31, ttl2, tt22, tt32);
Fll:=unapply(0,ttll, tt21, tt31, ttl2, tt22, tt32);
F31l:=unapply (h/2*tt21* (-1/(tt22-tt32)-1n(tt22-tt32)/(ttl2-
tt32)+1ln(ttl2-tt22) / (ttl2-tt32)),ttll, tt21, tt31l, ttl2, tt22,
tt32);

F12:=unapply( h/2*tt21*tt31* (1n(tt22-tt32)/(ttl2-tt32)*2-1n
(ttl2-tt22)/(ttl2-tt32)*2),ttll, tt21, tt31, ttl2, tt22, tt32 )
F32:=unapply (h*tt21*tt31/2* ((1n(ttl2-tt22)-1n(tt22-tt32))/(ttl2
-tt32)*2),ttll, tt21, tt31, ttl2, tt22, tt32) ;

F21:=unapply (h*tt31/2* (1/(tt22-tt32) +1n(ttl2-tt22)/(ttl2-
tt32) -1n(tt22-tt32) / (ttl1l2-tt32))

, ttll, tt21, tt31, ttl2, tt22, tt32);

Hamell := unapply( (-p~3+((t12+t22+t32)*q+t11+t21+t31)*p 2+ (((-
£22-t32) *£12-t22*t£32) *q*2+ ((-£31-t21) *£12+ (-t11-t31) *£22-£32*
(t11+4t21) ) *q+t12*% (-£20-t30) +£22*%£20+t32*%£30+ (-£31-t21) *t11-t21*
£31) *p+q* (QA2*E12%£22%£32+ ( (£22*£31+£32%£21) *t12+£22*£32*%£11) *
q+ (£t22*£30+£32*%£20+£21%£31) *£12+ ( (-£20-£30) *£32+t11*£31) *£22+
£32%£11%£21)) / ((t12-t32) * (£12-t22))

+(((£20+t30) *£12+t31*t11-+20*%£32-£30%£32) *£21-t11*t20* (-t32+
£22)) / ((-t22+t12) * (£12-t32))

+F11(t11l,t21,t31,t12,t22,t32)

', P)




Hame21:= unapply( (p*3+((-t12-t22-t£32)*q-t31-t11-t21)*p”2+ ((
(£12+4t£32) *£22+£12%£32) *q 2+ (£12* (£21+t31) +t22* (t11+£31) +£32%*
(t11+4t21) ) *q+ (h-£20) *£22+ (£30-h+t£20) *£12-£32*£30+t11* (£21+t31)+
£21%£31) *p-q* (QA2*t12*%£22%£32+ ((£12*£31+t32%£11) *£22+t12*%£32%
£21) *q+ (£12*£30+ (-t30+h-t20) *£32+t11*t31) *t22+ ( (-h+t20) *£32+
£21%£31) *£12+t32%t11*£21)) / ((£22-£32) * (t12-t22))

+(((-t12+£32) *£20-£31*t11-t12*t30+t30*%£32) *t21+t11*£20* (-£32+
£22)) / ((-t22+t12) * (-£32+t22))

+F21 (t11,t21,t31,t12,t22,t32)

', P)

Hame3l:=unapply ( (-p*3+ (t11+t21+t31+ (t12+t22+t32) *q) *p*2+(((-tl2
-£22) *£32-t12*t22) *g*2+ ((-t21-t11) *t32+ (-t31-t21) *t12-t22* (t11+
t31) ) *qg+ (-h+t30) *t32+ (-t30+h-t20) *t12+t22*t20+ (-t31-t21) *t1l1l-
t21*t31) *p+g* (t12*£22*£32*gq"2+ ((£t12*t21+t22*t11) *£32+t31*tl2~*
t22) *q+ (t12*t20+ (-t30+h-t20) *t22+t11*t21) *£32+ ( (-h+t30) *t22+
t21*£31) *t12+t22*t11*t31) )/ ((t22-t32) * (t1l2-t32))

+(((-t20-t30) *t32+t31*t11+t12*t20+t12*t30) *t21-t11*t20* (-t32+
t22))/((t1l2-t32) * (-t32+t22))

+F31(tll,t21,t31,tl12,t22,t32)

/9, P);

Hamel2:=unapply ( ( (£32*t22* (£21+t31-2%t11) *q*3+ (- (£22+t£32) * (£21+
£31-2%t11) *p+ (-h*t32+t31* (t21+t31-2*%t11)) *£22+t32*t21* (£21+t31
—2%t£11) ) *q 2+ ( (£21+t31-2%t11) *p~2+ (h*t22+h*t32- (£t21+t£31) * (£21+
£31-2%t11) ) *p+ (-2*t30*t11+t21*£30+ (~h+£30) *£31) *£22+ (-2*t11*
£20+ (-h+t20) *£21+t31*£20) *£32+t31*£21* (t21+t31-2*t1l)) *q- (p*h+
(-2*£30-2%£20) *t11+ (t21+t31) * (£30-h+t20) ) *p) *£1242+ (- ((-t11l+
£31) *£22-£32% (£11-t21) ) *£32*£22%q 3+ ( ( (-t11+t31) *£2242-£3242%
(t11-t21)) *p+ (h*£32-£31* (-t11+t31)) *£2242+ (2* ((1/2) *h*t32+ (t11-
£21) * (-t114£31))) *£32%£22+t21*%£3242% (£11-£21) ) *q*2+ ( ( (-t11+t21)
*£22+t32% (-t11+£31) ) *pA2+ (-h*£2242+ (-2*h*£32+2*%t11* (£11-t21)) *
£22-h*t£3242-2%£11% (-t11+t31) *£32) *p+ (£30*t11l- (-h+t30) *t31) *
£2242+ (((3*£20+3*t30) *t11+ (h-t20-2*£30) *£21- (-h+2*t20+t30) *£31)
*£32+€31% (£11-£21) * (-2%£11+£31) ) *£22+ (2% (((1/2) *t11*£20+ (1/2) *
(h-t20) *£21) *£32+ (-t11+t31) *£21* (- (1/2) *£21+t11))) *£32) *q-p* (
(£21+£31-2%£11) *pA2+ (~-h*£22-h*£32- (£11+t21+t31) * (£21+£31-2*%t11)
) *p+ ((3*t20+t30) *t11+ (h-t20) *£21- (-h+2*£20+t30) *£31) *£22+ (t11*
(t20+3*£30) + (h-£20-2*£30) *£21- (-h+t30) *£31) *£32+ (t21+t31-2*t11)
*(£11% (£21+t31)+t21*t31))) *£12+t32*% (( (-t11l+t31) *t22-£32* (t1l-
£21)) *p+ (-h*£32-t11* (~t11+t31)) *£22+£32%t11* (t11-t21)) *£22*q 2+
(- ((-t114£31) *£22-£32% (£11-£21)) * (£22+£32) *p~2+ ( (£32*h-t11~2+



£3142) *£2242+4 (h*£3242+ (—2*%£11A242%£21*£31) *£32) *£22+ (-t11°2+
£2142) *£3242) *p+ ( ( (-£20-t30) *t11+ (£30-h+t20) *t31) *£32-t11*t31*
(-t11+£31)) *£2242-£32% ((£11* (£20+t30) - (£30-h+t20) *£21) *£32-
(£11% (£21+t31) -2%£21%£31) *£11) *£22+£32/2%t11*£21* (£11-t21)) *q+
p* (((-t11+t31) *£22-t32* (t11-t21)) *p~2+ ((-h*t32- (-t11+t31)* (t1l+
£21+t31) ) *£22+£32% (£11-£21) * (£11+t21+t31) ) *p-£20* (-t11+t31) *
£2242+4 ( (£11* (£204+t30) + (h-£20) *£21- (-h+t30) *£31) *£32+ (-t11+t31) *
(t11* (£21+t31)+£21*%£31)) *£22+t32% ((-t31-t21) *t11+t32*£30-t21*
£31) * (£11-£21))) / (2% (£12-£32) A2* (£12-£22) ~2)

+((-(1/2) *t12+ (1/2) *£32) *£21+ (t11l- (1/2) *t31) *£12+ (- (1/2) *t22-
(1/2) *£32) *£11+4 (1/2) *£22*t31) * ( ((-t20-t30) *£12-t31*t11+ (£20+
£30) *£32) *£21+t11*t20% (-£32+£22)) / ( (£12-£32) A2* (-£22+t12) ~2)
+F12 (t11,t21,t31,t12,t22,t32)

', P)

Hame22:=unapply ( ((t12*t32% (t11-2*t21+t31)*q~3+ (- (£t12+t32)* (t11
—2%£21+t31) *p+ (-h*t12+t11* (£11-2%£21+t31)) *£32+t12%t31* (t11-2%
£21+t31) ) *q 2+ ( (£11-2%£21+t31) *pA2+ (h*t32+h*t12- (£11+£31) * (t11
—2%£21+t31) ) *p+ ( (2*£30-2*%h+2*£20) *£21+ (-t30+h-t20) *£31-t11*
(£20+t30) ) *£32+ (-2*t21* 30+ (-h+t30) *£31+£30*t11) *£12+t11*£31*
(t11-2*%£21+t31)) *q- (p*h+ (-2*h+2*£20) *£21-t20* (£11+t31)) *p) *
£22424 (-t12%£32% (£32% (£11-t21) +t12* (-t21+£31) ) *q3+ ((£3242* (t11
—£21) +£1242% (-£21+t31) ) *p+ (h*t12-t11* (£11-£21)) *£3242-2%£12% (-
(1/2) *h*£12+ (£11-£21) * (-£21+£31) ) *£32-t31* (-t21+t31) *£12~2) *
g2+ (((-£21+t31) *£32+t12% (£11-£21) ) *pA2+ (-h*£3242+ (-2*h*£12-2%
£21% (-£21+t31) ) *£32-t12% (h*t12+2*%£21* (£11-t21))) *p+ ( (-t30+h-
£20) *£21+t11* (£20+t30) ) *£3242+ (((3*h-3*£20) *t21+ (-h+2*£20+t30) *
£31- (-t20+t30) *t11) *£12-t11* (-2*t21+t11)* (-t21+£31)) *£32-£12* (
(-t21*£30+ (-h+t30) *£31) *£12+t31* (£11-t21) * (£31-2*£21))) *q- ((t1l
—2%£21+t31) *pA2+ (-h*t32-h*t12- (t11+t21+t31) * (£11-2*t21+t31) ) *p+
((2*t30+h-t20) *£21+ (h-£30) *£31- (-£20+£30) *£11) *£32+ ( (-2*t30+3*
h-3%£20) *t21+ (-h+2*£20+£30) *£31+t11% (£20+t30)) *t12+ (t11-2*t21+
£31) % ((£11+t31) *£21+t11%£31) ) *p) *£22+t12% ((£32*% (t11-t21)+t12* (-
£21+t31) ) *p+ (-h*t12-£21* (£11-t21) ) *£32-£12*£21* (-£21+t31) ) *£32%*
g2+ (- (£12+£32) * (£32% (£11-£21) +t12% (-£21+t31) ) *p~2+ ( (t12*h+
£1142-£2142) *£3242+4 (h*t1242+ (2*t11*£31-2%£2142) *£12) *£32+t1242%
(-t2142+£3142) ) *p+ (((~h+t20) *£21-£11*£20) *t12-t11*t21* (t11-t21)
) *£3242-£12% (( (h-£20) *t21+£31%£20) *t12+ (-t11-£31) *£21424+2%£11*
£21%£31) *£32-t31*t1242*£21* (-£21+t31) ) *q+ ( (£32* (t11-t21)+t12* (-
£21+t31) ) *pr2+ ((-h*t12- (t11-£21) * (t11+t21+t31)) *£32-t12* (-t21+
£31) * (£11+t21+£31) ) *p-£30* (£11-£21) *£32~2+ ( ( (h-t20) *£21+ (h-t30)
*£31+t11% (£20+£30) ) *t12+ (£11-£21) * ((£11+£31) *£21+t11*£31)) *t32+



t12* ((t30-h+t20) *t124+ (£t11+t31) *t21+t11*t31) * (-t21+t31)) *p) / (2*
(t22-t32) *2* (t12-t22) ~2)
-((-t31*t11-(t20+t30)* (t1l2-t32) ) *t21+t11*t20* (-t32+t22))*((tl2
-2*%t22+t32) *t21+ (t11+t31) *£22-t11*t32-t12*t31)/ (2* (-t32+t22) *2*
(-t22+t12) *2)

+F22 (t11,t21,t31,t12,t22,t32)

'/ P);

Hame32:=unapply ( ((- (2% (t31-(1/2)*t1l-(1/2)*t21))*t12*£22%q 3+
((2% (£31-(1/2) *t11-(1/2) *£21)) * (£12+t22) *p+ (-h*t12- (2% (£31-
(1/2) *£11-(1/2) *£21)) *t11) *£22- (2% (£31-(1/2) *t1l-(1/2) *t21))*
t12%£21) *q 2+ ((£11+£21-2%£31) *pA2+ (h*£22+h*£12+ (2% (£31- (1/2) *
t11-(1/2) *t21)) * (£11+t21) ) *p+ ( (2*£30-2%h+2*£20) *£31+ (-t30+h-
£20) *£21-t11% (£20+t30) ) *£22+ (~2*t31*t20+ (~h+t20) *£21+t11*£20) *
£12-2%t21% (£31- (1/2) *t11-(1/2) *£21) *t11l) *q-p* (p*h+ (2*£30-2*h) *
£31-t30% (£11+t21))) *£3242+ (£12% ((-t11+£31) *£22+£12% (-t21+t31)) *
£22%qA3+ (((£11-£31) ¥£2242-£1242% (~£21+t31) ) *p+ (h*t12+t11* (-t11+
£31)) *£2242-2%t12% (- (1/2) *h*t12+ (-t21+t31) * (-t11+t31) ) *t22+t21%*
£1242% (-£21+£31) ) *q 2+ ( ( (£21-£31) *£22-£12% (-t11+t31) ) *pr2+ (-h*
£22A2+ (-2%h*£1242%t31% (~£21+t£31) ) *£22-h*t12/242%£31* (~t11+t31) *
£12) *p+ ( (-£30+h-£20) *£31+t11* (£20+t30) ) *£2242+ (( (-3*£30+3*h) *
£314 (~h+t20+2%t30) *£21+ (-£20+£30) *£11) *£12- (2% (~£21+£31) ) * (-
(1/2) *£11+£31) *£11) *£22-2%£12% ( (- (1/2) *£31*£20- (1/2) * (h-t20) *
£21) *£12+ (-t11+t£31) *£21*% (£31- (1/2) *£21)) ) *q+ (2% ((£31-(1/2) *t11-
(1/2) *£21) *pA2+ ((1/2) *h*£22+ (1/2) *h*t12- (£31- (1/2) *t1l-(1/2) *
£21) * (£11+t214+t31) ) *p+ ( (- (1/2) *h-£20+ (1/2) *£30) *£31+t21* ((1/2) *
£20- (1/2) *h) - (1/2) * (~£20+£30) *£11) *£22+ ( (£t20+3*t30* (1/2) -3*h*
(1/2)) *£31+ (-t30+ (1/2) *h- (1/2) *£20) *t21- (1/2) *£11* (£20+t30)) *
£12+4 (£31-(1/2) *£11-(1/2) *£21) * ((t11+t21) *t31+t11*£21))) *p) *t32-
£12%£22% (((-t11+t31) *£22+t12% (~£21+t31)) *p+ (h*t12-t31* (-t1l+
£31)) *£22-t12%£31% (~£21+t31) ) *qA2+ ( (£12+£22) * ( (~t11+£31) *£22+
£12% (~£21+t£31) ) *pA2+ ( (t12%h+t1142-£3142) *£2242+ (h*t1242+ (2*%t11*
£21-2%£3142) *t12) *£22+ (£2142-£31~2) *£12~2) *p+ ( ( (~h+t30) *t31-
£30%t11) *t12+t11%£31% (~t11+t31)) *£2242+ ((-t21*t30+ (~h+t30) *t31)
*E124€31% ((£114+£21) *£31-2%£11%£21) ) *£12%£22+£31*£12A2%£21% (-
£21+t31) ) *q- ( ((-t11+t31) *£22+£12% (~£t21+t31) ) *p~2+ ( (h*t12- (-t11l+
£31) % (£11+t214t31) ) *£22-£12% (~£21+£31) * (£11+t21+t31) ) *p-t20* (-
£114t31) *£22~2+ ( ( (~h+t30) *£31+ (-h+t20) *£21-t11* (£20+t30) ) *t12+
(-t11+t31)* ((£11+t21) *£31+t11%£21)) *£22+t12% ((£30-h+t20) *£12+
(£11+£21) *£31+£11%£21) * (-£21+t31) ) *p) / (2% (£22-£32) 2% (£12-t32)
~2)

+(((£20+£30) *£32-£31*t11- (£t20+t30) *£12) *t21+t11*t20* (-t32+t22))



*((tl2-t32) *t21+(-t1l1l+2*t31) *£32+ (-t12-t22) *£31+t11*t22)/ (2* (-
t324+t22) *2* (£t12-t32) ~2)

+F32 (t11,t21,t31,t12,t22,t32)

'/ P);

Pl = A= (t124+ 122 4+132) A+1t11 + 121 + 131 (1.1)

P2 = A— (t12122 +t12 132 + 122 132) kz—i- ((221 +131) t12 + (t1] +131) 122 + 132 (111
+121)) A— (-120 —130) t12 — 120122 — 30132 + 121 t11 + 31 t11 + 121 t31

P3 = A—112122132 73 4+ (t11 122132 +t12 121 132 + 112 122 131) 73 + ((-120

—130) 122132 + 13211 121 + 12211 131 +112132120 + 12 121 t31 + 112 122 t30) A
F22 := (111, 1121, 1131, 1112, 1122, 1t32) =0
Fl1:= (111,121, 1131, 1112, 1122, 1t32) =0

,_ 1 B 1 _ In(#122 —1132)
F31 := (ntll, 1121, 1131, tt12, 1122, tt32) — > ht2l ( 27 — 132 112 — 132
In(#12 —1t22) )

112 — 132
Fi12 = (1tll, 1121, 1131, 1112, 1122, 1132) —>% h 2l 13l (

+

In(#22 — 1132)
(112 — 1132)*

_ In(#212 —1122) )

(1112 — 1132)°
F32 := (#ll, 121, tt31, 112, 1122, 1£32)
1 hu2lu31 (In(1112 — 122) —In(1122 — 1132))

2 (1t12 — 132)?
F21 := (ttll, 1121, 1131, tt12, tt22, tt32) —>l ht3l

2
_ In(#22 —1t32) )
112 — 132

( 1 In(rt12 —1122)
122 — 132 112 — 132

1
(112 —132) (112 —122)
+131) p*+ (((-122 —132) 112 — 122 132) ¢* + ((-13] —21) t12 + (-t1] —t31) 122
— 132 (¢t11 +121)) g + (-120 — 130) t12 + 120122 + 130132 + (-131 — 121) t11

—121131) p+q (g7 112122132 + ((121 132 +122131) t12 + 122132 t11) q + (12032

+ 121 131 +122130) t12 + ((-120 — 130) t32 + 131 t11) 122 + 132111 121) )
I ((220+130) ti2 +131t1] — 132120 —130132) 121 —t11 120 (-132 +122)

(t12 —132) (t12 —122)

1 3
112 =122 —132) g — 131 — 111
(-132 +122) (112 —122) (p"+ (( )4

—121) p* 4 (112 4132) 22 +112132) ¢* + (121 +131) t12 + (¢1]1 +131) 122
+132 (111 +121)) q + (h —120) 122 + (130 — h +120) t12 — 130132 + t11 (121
+131) +121131) p —q (g7 112122132 + ((¢11132 +112131) 122 + 1232 121) g
+ (112130 + (-130 + h — 120) 132 + 131 t11) 122 + ((-h + 120) 132 + 121 £31) 12

+132¢11121))
o (=112 4132) 120 =131 111 — 112130 +130132) 121 + 111120 (~132 +122)

(-132 +122) (112 —122)

Hamell = (q,p) — (—p3+((t12+t22+t32)q+t]] + 121

Hame2l = (q,p) —




1 1 In(t12—22)  In(-132 +122)
+3ht31(—r32+t22+ 02 —32 12 —132 )
1

(-132 4 122) (t12 —132)
+131) pP 4 (((-112 —122) 132 — 12 122) ¢* + ((-12] —t11) 132 + (-13] —121) t]2
— (t11 +131) 122) g + (-h +130) 132 + (-130 + h — 120) t12 + 120 £22 + (131
—221)tll —21t31) p +¢q (q2 2122132+ ((¢t11 122 +112121) 32 + 112122 131) g
+ (t12120 + (130 + h — 120) 22 + 121 t11) 132 + ((-h + 130) 122 + 121 £31) 12

+122¢11131))
((-120 — 130) 132 + 131 t11 + 112 120 4+ 112 t30) 121 — t11 120 (-132 + 122)

Hame31 == (q, p) — (-p° + ((t12+ 122 +132) g +t11 + 121

+
(-132 +122) (112 —132)
1 1 C In(-£32+122) | In(z]2 —122)
M hm( ~132 + 122 112 — 132 112 — 132 )

Hamel?2 := (q,p)—>i 21 5
2 (112 —132)° (12 —122)

-(1224132) (21 +131 —=2¢tll)p+ (-ht32 + 131 (121 +131 —21t11)) 122

((t32 122 (121 +131 —2t11) ¢ + (

+132121 (121 +131 —2111)) ¢* + (1221 + 131 —2¢11) p* + (h 122 + h 132 — (121
+131) (121 +131 —2t11)) p+ (-2 13011 + 21 130 + (-h +130) 131) 122 + (
“2 111120 4 (-h 4+ 120) 21 + 131 120) 132 + 131 121 (121 +131 —2t11)) g — (p h
+ (-2130 —2120) t11 + (121 +131) (130 —h +120)) p) t12* + (—((—t]]

+131) 122 —132 (t11 —121)) 132122 " + (((—ru +131) 122° — 132> (111 —121)) p

+ (ht32 —1t31 (-tll +131)) 122° +2 (% ht32+ (t1l —21) (-t1l —+—t31)) 132122

+121132* (111 —IZI)) q + (((—t]] +121) 122 +132 (-t11 +131)) p* + (-h 122*
+(-2h 13242111 (t11 —121)) 122 — h 132> — 2111 (~t11 +131) 132) p + (130 t11
— (~h +130) 131) 122° + (((3120 +3130) t11 + (h — 120 —2 130) 121 — (-h

+2120+130) t31) 132 + 131 (¢t11 —121) (-2¢t1l +131)) 122 +2 ((% t11 120

+% (h —120) t2]) 132 4 (-t11 +131) 121 (% 121 +t]])) t32) qg—p (121
+131 —2t11) p*+ (-h122 —h 32 — (t11 + 21 +131) (2] +131 —2¢11)) p
+ ((3120+130) t11 + (h —120) 121 — (-h +2 20 +130) t31) 122 + (¢t11 (20
+3130) 4 (h — 120 —2 130) 121 — (-h +130) 131) 132 + (121 + 131

—2¢11) (t11 (21 +131) +12131))) t12 4+ 132 (((-t11 +131) 122 — 132 (t11
—21)) p+ (~ht32 —t1] (~t1] +131)) 222 + 13211 (111 —121)) 22 4> + (- ((
~t114131) 122 — 132 (t11 — 121)) (122 4+ 132) p* + ((h 132 — t11* +131%) 122°

+ (h32* + (2117 +2121131) 132) 22 + (-t11* +121%) 132%) p + (((-120



Hame22 :== (q,p)— —

—130) t11 + (t30 — h + 120) 31) 132 — t11 131 (-t11 +131)) 122> — 32 ((¢11 (120
+130) — (130 —h +120) 121) 32 — (t11 (21 +131) —212131) t1l) 122

+132% 111121 (t11 —121)) g +p (((-t11 +131) 122 — 132 (11 —121)) p* + ((
“ht32 — (-t1] +131) (11 + 121 +131)) 122 +132 (¢11 —21) (t11 + 21 +131)) p

— 120 (-t11 +131) 122* + ((#11 (20 4+130) + (h —120) 121 — (-h +130) t31) 132
+ (-t1l +131) (t11 (21 +131) +121131)) 122 + 132 ((-131 —121) t1] + 130132

—21131) (111 —121))) + 21 5 (((—iﬂz
(t12 —132)° (t12 —122) 2
1 1 1 1 1
+5 t32) 21 + (t]] 5 t3]) t]2+( 5 22 5 t32) t1l + 5 t22t3]) (((

-120 —130) t12 — 31 t11 + (120 +130) t32) 121 + 111120 (-132 +t22))j

1 In(-232+122)  In(2/2 —122) )

+ = h21 131 ( 2 .
2 (t12 —132) (t12 —132)
1 1

: : ((z12z32 (t11 =221 +131) ¢ + (
2 (-1324122)7 (112 —122)

- (t124132) (t11 =221 +131) p+ (-h t12 + 11 (111 —2 121 +131)) 32

+ 112131 (t11 —2 121 +131)) ¢* + ((t11 =221 +131) p* + (h 132 + h t12 — (t11
+131) (t11 =221 +131)) p+ (2130 —2 h +2120) 121 + (-130 + h — 120) 131
—t11 (120 +130)) 132 + (-2 121 t30 + (-h 4+ 130) 131 +130¢11) t12 + t11 131 (¢11
—2021+131)) g— (ph+ (-2h+2120) 121 — 120 (t11 +131)) p) 122° + (
12132 (132 (t11 —121) + 112 (-121 +131)) ¢ + ((t322 (t11 —121) 4+ t12* (-121

+131)) p+ (htl2 —1tl] (t]]—t2]))t322—2t]2 (—%ht]2+(t]]—t2]) (-121

+t31)j 132 — 131 (-121 +131) t]22) ¢+ (((-121 +131) 132 4+ 112 (111 —121)) p*

+ (-h132° + (-2ht12 =221 (-121 +131)) 132 —t12 (h t12 + 2 121 (111
—121))) p+ ((~130 + h — 120) 121 +t11 (£20 + 130) ) t32> + (((3 h — 3 £20) 121

+ (~h +2120 +130) 131 — (-120 +130) t11) t12 —t11 (-2 121 +t11) (-121
+131)) 132 —t12 ((-121 130+ (-h +130) t31) t12 + 31 (t11 —121) (131
—221))) g— ((t11 =221 +131) p* + (-h 132 —ht12 — (t11 + 21 +131) (11
—2021+131)) p+ (2130 + h —120) 121 + (h —130) 131 — (-120 + 130) t11) 132
+ ((-2130+3h —3120) 221 + (-h +2 20 +130) 131 + t11 (120 + 130)) t12 + (11
— 2021 +131) ((t11 4+ 131) 221 +131t11)) p) 122 + 12 ((£32 (t11 —121) +t12 (
~21 +131)) p+ (~ht12 — 21 (111 —121)) 32 —t12 21 (-121 +131)) 132 > + (

S (t12 +132) (132 (t11 —21) + 112 (-121 +131)) p* + ((ht12 + 1117 — 121%) 132
+ (122 + (2¢11131 —2121%) t12) 132 +112° (-21* +1317) ) p + (((-h

+120) 121 —t11120) t12 — t11 121 (11 —121)) 132* — 12 (((h — 120) 21

+131120) t12 4 (-t11 —131) 221 + 2 t11 121 131) 132 — 131 t12° 121 (-121 +131)) g



Hame32 = (q, p) —>i

+ ((£32 (111 —121) + 112 (-121 +t3]))p2—|- ((-hti2 — (t11 —121) (1] + 121

+131)) 132 —t12 (-121 +131) (t11 +121 +131)) p — 130 (t11 —121) 132> + (((h
—120) 121 + (h —130) 31 +t11 (120 +130)) t12 + (t11 —121) ((¢t11 +131) 121
+131t11)) 132 +t12 ((30 —h +120) ti2 + (t11 +31) 21 +31¢t11) (-121

+t3]))p)—i 1 (((-131tl]l — (20 +130) (112

2 (=132422)% (112 — 122)?
—132)) 121 + 11120 (-132 +122)) ((tI12 —2 122 +132) 121 + (t11 +31) 122
—t32tll —ti2131))

12 2((—2(t31—it11
2 (-1324122)% (112 —132) 2

- % t2]) t]2t22q3+ (2 (tj’] — % tll — % t2]) (t12+122) p + (—ht]2

Lot _ B SR § 2
2(t31 2tII 2t21)t]])t22 2(t31 2t]] 2t21)t]2t2]jq

+ ((t]] —|—t2]—2t3])p2+ (ht22+ht]2+2 (t3]—%t]]—%t2]) (111

+t2]))p+ ((2130 =2 h +2120) 131 + (-130 + h — 120) 21 — t11 (£20 + 130) ) 122
+ (-2131 120 + (-h +120) 121 4+ t11 120) t12 —2 121 (t31 — % e % zzzj zzz)
g—p (ph+ (2130 —2h) 131 —130 (t11 +t2]))) 132> + (t]2 ((-t11 +131) 122

+ 112 (-121 +131)) 122 ¢° + (((t]] —131) 122° — 112> (-221 +131)) p + (h 112

+tll (-tll +t3l))t222—2t12 (—%htlZ—l—(—tZ] +131) (-t1l +t3])j 122

+121112% (-121 +t3])) g + (((tZ] —131) 122 —t12 (-t11 +131)) p* + (-h 22*
+ (-2 htI2+2131 (-121 +131)) 122 —h t12* + 2131 (-t11 +131) t12) p + ((-130
+h —120) 131 +t11 (120 4 130) ) 122*> + (((—3t30+3h) 131 4+ (-h + 120

+2130) 121 + (-120 +130) t11) t12 —2 (-121 +131) (% t11 +t3]) t]]) 122

— 2112 ((—% 131 t20—% (h —120) t2]) t12+ (-tll +131) 121 (tj’]

1 Lo L 2, (L 1 _
2t2])))q+2((t31 5 i 2t2]jp+(2ht22—|—2ht12 (ﬁ]

—%tll—%tﬂ) (¢11 +121 +t3]))p+((—%h—t20+%t30) 131

1 1 1 3 3
+ 121 ( > 120 > h) ) (-120 +130) t]]) 122 + ((tZO—i— > t30 ) h) 131
+ (—t30+ % h — % IZO) 21 — % tll (t20—+—t30)j t12 + (t3l — % tl1

—%tﬂ) ((t11 +121) 131 +t2]t]]))p) 132 —t12122 (((-tll +131) 122 + 112 (

~21 +131)) p+ (ht12 — 131 (-t11 +131)) 122 — 12131 (-121 +131)) ¢* + ( (112
+122) ((-t11+131) 122 + 112 (-221 +131)) p* + ((ht12 + 1117 — 131°) 122°



+ (122 + (2¢11 121 —2131%) t12) 122 + (1217 — 131°) t12%) p + (((-h +130) 131
—130t11) t12 + 111131 (~t11 +131)) 122° + ((-121 130 + (-h +130) 131) t12

+ 131 ((t11 +121) 131 —2 121 t11)) 12122 + 131 t12* 121 (-121 +131)) g — (((-t11
+131) 22+ 112 (-121 +131)) p* + ((ht12 — (-t11 +131) (t]11 + 121 +131)) 122

-—t]2(-¢21-+t3l)(tII-+t21-+t3l))p-—120(-111-+t31)t222%—(((—h-+t30)131
+ (-h+120) 121 —t11 (120 +130)) ti2 + (-t11 +131) ((t11 +121) 31 +121tl1))
22 +t12 ((30 —h +120) t12 + (t11 +121) 31 +121tl1) (-121 +131)) p)

+-l I ((((220+130) 132 — 131 t11 — (120 +130) t12) 121

2 (-1324122)% (112 —132)?
+ 11120 (132 +122)) ((t12 —132) 121 + (-t11 +2131) t32 + (-t12 —122) 131

vy + L HR21B1(n(112=122) ~n(-132 +122))
2 (t12 — 132)

> Hamellbis:=unapply (1/((t12-t32)* (t1l2-t22))* (-p~3+ P1l(q) *p”*2-P2
(q) *p+P3(q)) +tl1l1*t21*t31/((tl2-t22)*(t1l2-t32))

-t11*t20* (£22-t32) / ((t1l2-t22) * (t12-t32)) -t1l0*t21l/(tl2-t22),q,
pP):

tll*t21*t31/((tl2-t22)* (t1l2-t32))-t1l1*t20* (t22-t32)/ ((t1l2-t22)*
(t12-t32)) -tl1l0*t21/(tl2-t22);

series (simplify (Hamell (q,p) -Hamellbis(q,p)) ,t21);
Hame2lbis:=unapply (-1/ ((t22-t32) * (t12-t22)) * (-p~3+ P1l(q) *p"2-P2
(q) *p+P3(q)) +(p-g*t32)*h/(t32-t22), q,p):

series (simplify (Hame2l (q,p) - (Hame21lbis (q,p)-t11*t21*t31/((t1l2-
t22) * (t22-t32))

+t11*t20/ (t12-t22)+t10* (t12-t32) *t21/ ((t22-t32) * (t12-t22) ) +F21
(t1ll,t21,t31,tl12,t22,t32))),t21);

-t11*t21*t31/ ((t1l2-t22) * (t22-t32))

+t11*t20/ (t12-t22)+t10* (t12-t32) *t21/ ((t22-t32) * (t12-t22) ) +F21
(t11,t21,¢t31,t12,t22,t32);

Hame31lbis:=unapply ((1/ ((t22-t32) * (t12-t32)) * (-p~3+ P1l(qg) *p*2-P2
(q) *p+P3(q)) -(p-g*t22)*h/(t32-t22)),q,p):

series (simplify (Hame31l (q,p) - (Hame31lbis (q,p) +t11*t21*t31/ ( (t22-
t32) * (£12-t32) ) -t11*t20/ (t12-t32) -t10*t21/ (t22-t32) +F31(tl1,
t21,t31,t12,t22,t32))),t31);

tll*t21*t31/ ((t22-t32) *(t12-t32))-t11*t20/(t1l2-t32)-t10*t21/
(t22-t32) +F31(tl11l,t21,t31,t12,t22,t32);

tl111t211t31 _H120(-132+122)  (-120—130) 121 1.2)

(t12 —132) (t12 —122) (t12 —132) (t12 —122) t12 —122 ’
0
0

B t111211t31 I t11 120 (-120 —130) (t12 —132) 21
(-132 +122) (t12 —122) t12 — 122 (=132 +122) (t12 —122)
1 1 In(712 —122) In(-132 +122)
— ht3l —
+'2 . ( -132 + 122 t12 — 132 t12 —132 )



0

(132 +122) (112 —132) t12 — 132 -132 + 122 2

111121131 120 (-20—130) 21 | 1 B 1
" hm( 1324122

_ In(-132 +122) I In(t12 —122) )
t12 — 132 t12 — 132

> Hamal :=unapply( simplify (2* (t12-t32)*(t1l2-t22) *Hamel2 (q,p)+

(£12*% (3*t11-t21-t31)-(t1l2+t22+t32) *t11l+ t22*t31+t32*t21) *Hamell
(a,p)) ,4a,p):

Hamalbis:=unapply( h*( (t22+t32) *q*p-p*2+ (t21+t31) *p -t32*
t22*q*2 - (t22*t31+t32*t21) *q) ,q,p) :

Hama2:=unapply( simplify (2* (t22-t12) * (t22-t32) *Hame22 (q,p) +
(t22* (3*t21-t11-t31)- (t1l2+t22+t32)*t21+t12*t31+t32*t1ll) *Hame2l
(9,p)) ,q,p):

Hama2bis:=unapply( h*( (tl1l2+t32) *g*p-p*2+(t11+t31)*p -t32*t12*
g*2 - (tl2*t31+t32*tll) *q) ,q,p):

Hama3:=unapply( simplify (2* (t32-t12) * (t32-t22) *Hame32 (q,p)+
(t32*% (3*£31-t11-t21) - (tl2+t22+t32) *t31+t12*t21+t22*t1]l) *Hame31
(9,p)) ,q,p):

Hama3bis:=unapply( h* ( (tl2+t22) *q*p-p”2+(tl1l+t21)*p -t22*tl2*
gt2 - (tl2*t21+t22*tll) *q),q,p):

Hamvl :=unapply (simplify (Hamell (q,p) +Hame2l (gq,p) +tHame31l (q,p)) .,
q,pP):

Termvl:=h/2*( (t31-t21)/(t22-t32) +(1In(t1l2-t22) -1n (t22-t32)) *
(t21+t31) / (£t12-t32)) ;

simplify (Hamvl (q,p)- (-h*g+Termvl)) ;

Hamv2 :=unapply (simplify (Hamel2 (q,p) +Hame22 (q,p) +Hame32 (q,p)) ,

q,p):
simplify (series (Hamv2 (q,p)+h*q*2/2, g=0));

Hamul :=unapply (simplify (tl12*Hamell (q,p) +t22*Hame2l (q,p) +t32*
Hame31l(q,p)) ,9,P):

Termul:=h/2*( (t22*t31-t21*t32)/(t22-t32)+(1n(t1l2-t22)-1n(t22-
t32) ) * (£21*t32+t22*t31) / (t12-t32) ),

simplify (Hamul (q,p) - (-h*p+Termul)) ;

Hamu?2 :=unapply (simplify (2*tl2*Hamel2 (q,p) +2*t22*Hame22 (q,p) +2*
t32*Hame32 (q,p) +t11*Hamell (q,p) +t21*Hame21l (q,p) +t31*Hame31 (g, p)

) +a,P):
simplify (series (Hamu2 (q,p) th*p*q, p=0));



1, (204131 | (In(t12 —122) —In(-132 +122)) (121 +131)
Termvl:= = h ( 32122 112 — 132 ) (1.3)
0
0
1 121132 + 122131
Termul := - h ( “132 + 122
(In(t12 — 22) — In(-132 +122)) (121 132 + 122 131) )
+
t12 — 132
0
0

;We load the change of times and coordinates

> TT1:=unapply (tl2+t22+t32,t11,t21,t31,tl12,t22,t32);
TT2:=unapply (t11+t21+t31,t11,t21,t31,t12,t22,t32);
TT3:=unapply(t22,tl11,t21,t31,t12,t22,t32);
TT4 :=unapply(t11,tl11,t21,t31,tl12,t22,t32);
TT5:=unapply(t32,tl11,t21,t31,t12,t22,t32);
taufunction:=unapply( ((t21-t31)*t12+(t31-t11)*t22+(t1l1l-t21)~*
t32) / (sgrt((t22-t12) * (£t12-t32) * (t32-t22))) ,tll,t21,t31,tl12,
t22,t32);
solve ({TT1(tl1ll1l,t21,t31,t12,t22,t32)=T1,TT2(t1l1l,t21,t31,tl2,t22,
t32)=T2,TT3(t1ll,t21,t31,tl12,t22,t32)=T3,TT4(t1ll,t21,t31,tl2,
t22,t32)=T4,TT5(t11l,t21,t31,tl1l2,t22,t32)=T5, taufunction(tll,
t21,t31,t12,t22,t32)=tau },{tll,t21,t31,tl2,t22,t32});

tllfunction := T4;

tl2function := -T3-T5+T1;

t21function := (tau*sqrt((-2*T3-T5+T1)* (-T3-2*T5+T1)*(T3-T5))+
T1*T2-T1*T4-2*T3*T2-T5*T2+3*T4*T3) / (2*T1-3*T3-3*T5) ;
t22function := T3;

t31function := - (tau*sqrt((-2*T3-T5+T1)* (-T3-2*T5+T1) * (T3-T5)) -
T1*T24+T1*T4+T3*T2+2*T5*%T2-3*T4*T5) / (2*T1-3*T3-3*T5) ;
t32function := T5;

simplify (TT1 (tllfunction, t2lfunction, t31function,tl2function,
t22function,t32function)) ;

simplify (TT2 (tllfunction, t2lfunction, t31function, tl2function,
t22function,t32function)) ;

simplify (TT3 (tllfunction, t2lfunction, t31function, tl2function,
t22function,t32function)) ;

simplify (TT4 (tllfunction, t2lfunction, t31function,tl2function,
t22function,t32function)) ;

simplify (TT5 (tllfunction, t2lfunction, t31function, tl2function,
t22function,t32function)) ;

simplify (taufunction(tllfunction, t2l1function, t31function,




tl2function,t22function,t32function)) ;

partialtaufunction:=unapply( diff (tllfunction, tau) *partialtll +
diff (t21function, tau) *partialt21+diff (t31function, tau)*
partialt31l+diff (tl2function, tau) *partialtl2+diff (t22function,
tau) *partialt22+diff (t32function, tau) *partialt32,T1,T2,T3,T4,
T5, tau) :
partialtau:=partialtaufunction (TT1 (t11,t21,t31,tl12,t22,t32),TT2
(t11,t21,¢t31,t12,t22,t32) ,TT3(t11,t21,t31,t12,t22,t32) ,TT4(t1l1,
t21,t31,t12,t22,t32) ,TT5(t11,t21,t31,t12,t22,t32) ,taufunction
(t1l1l,t21,t31,t12,t22,t32) ) :

Coefft2l:=factor (residue (partialtau/partialt21+2,partialt21=0))
Coefft3l:=factor (residue (partialtau/partialt31+2,partialt31=0))

’

Hamtau:= unapply( simplify (Coefft2l1*Hame2l (q,p)+Coefft3l*Hame31l
(a,p)) ,q,pP):

Ltauq:=diff (Hamtau(q,p) ,p):

Ltaup:=-diff (Hamtau(q,p) ,q):

checkSolqg:=unapply( sqrt((tl2-t32)/((t22-t12)*(t32-t22)))* (-p+
t22*g+t21) ,q,p)

checkSolp:=unapply( sqrt((t32-t22)/((t12-t32)*(t22-t12)))* (p-
tl2*g-t11) ,q,p):

SOLL:=solve ({checkSolqg(q,p)=checkq, checkSolp(q,p)=checkpl}, {q,p}
) :

Solp:=simplify (rhs (SOLL[1])) :

Solqg:=simplify (rhs (SOLL[2])) :

simplify (checkSolg(Solqg, Solp) -checkq) ;

simplify (checkSolp (Solqg, Solp) -checkp) ;

LtaucheckSolqg:=unapply( simplify( diff (checkSolqg(q,p),hq) *Ltaug+
diff (checkSolqg(q,p) ,p) *Ltaup+Coefft21*h*diff (checkSolq(q,p),
t21)+Coefft31*h*diff (checkSolq(q,p),t31)) ,q9,p):
LtaucheckSolp:=unapply (simplify( diff (checkSolp(q,p) ,q) *Ltaug+
diff (checkSolp(q,p) ,p) *Ltaup+Coefft21*h*diff (checkSolp(q,p),
t21)+Coefft31*h*diff (checkSolp(q,p),t31)) ,q9,p):



LtaucheckSolg2:=unapply (simplify (LtaucheckSolq(Solq, Solp)),tll,
t21, t31, tl2, t22, t32):
LtaucheckSolp2:=unapply (simplify (LtaucheckSolp (Solq,Solp)),tll,
t21, t31, tl2, t22, t32):
Ltaucheckqg:=simplify (LtaucheckSolg2 (tllfunction, t2l1function ,
t31lfunction ,tl2function ,t22function ,t32function)):
Ltaucheckp:=simplify (LtaucheckSolp2 (tllfunction, t2l1function ,
t31lfunction ,tl2function ,t22function ,t32function)):
HamtaucheckCoordinates:=unapply (simplify (int (Ltaucheckq, checkp)
-int (simplify (diff (int (Ltaucheckq, checkp) ,checkq) +Ltaucheckp),
checkq) ) ,checkq, checkp) ;
simplify (Ltaucheckg-diff (HamtaucheckCoordinates (checkq, checkp),
checkp) ) ;
simplify (Ltaucheckp+diff (HamtaucheckCoordinates (checkq, checkp),
checkq) ) ;
solve (taufunction(tll,t21,t31,tl1l2,t22,t32)=tau,t31):
t31function:=-(tau*sqrt((t22-t12)* (t12-t32) * (£32-t22))-t12*t21+
t22*t11-t32*t11+t32*t21) / (t12-t22):
simplify (taufunction(tll,t21,t31function, tl2,t22,t32));
TTI == (t11,121,131,t12,122,132) —>t12 + 122 + 132
TT2 := (t11,121,131,t12,122,132) —>tll + 21 + 131

TT3 = (t11,121,131,112,122,132) =122

TT4 = (t11,121,131,1t12,122,132) —>tl]

TT5 = (t11,121,131,112,122,132) =132

taufunction == (t11, 121,131, t12,122,132)

. (121 —31) ti2 + (-t1]l +131) 122 + 32 (t1]l —121)

V(1222 —t12) (t12 —132) (132 —122)

t11=T4,¢12=-T3 —T5+TI, 21
B 1
T 2TI—3T3—3T5
+T]T2—T]T4—2T3T2—T5T2+3T3T4),t22:T3,t3]:

1
2T1—3T3—-3T5

—TIT2+TIT4+T3T2+2T572 -3 T5T4),t32=T5}
tllfunction = T4
t12function = -T3 —T5+TI

S 1
t2Ifunction = Y TI—3T3—37T5 (’E

V(2T3—T5+7T1) (-I5+13) (<13 —2T5+T1) +TIT2—TIT4—2T3T2
—T5T2+3T3T4)

(T\/(—2T3—T5+T1) (-T5+713) (-T3—=2T5+TI)

(tV(2T3—T5+TI) (-T5+13) (-13—2T5+T1)

t22function == T3
t31function =



1
2T —=3T3—-3T5

—T]T2+T]T4+T3T2+2T5T2—3T5T4)
t32function = TS5

(tV(2T3—=T5+T1) (-T5+13) (-13—21T5+ 11

Tl
2
T3
T4
T5
T
N (112 —122) (-132 4+ 122) (112 —132)
Cocffiz] = 2112 — 122 — 132
N (t12—122) (-132 +122) (112 —132)
Coefft31 := 2112 — 122 —132
112 —132
heckSolg = (g, 022 —p 4121
checkSolq = (q p)_’/ (22 —112) (132 —122) 4 p+izl)
t32 — 122
heckSolp == (g, g t12 +p—tl]
checkSolp = (q p)ﬁ/ (112 —132) (122 —112) (T4H2HP )
0
0

HamtaucheckCoordinates == (checkq, checkp)

—>[\/(—2T3—T5+T]) (-T5+13) (-T3—2T5+1T1) [—checkq(—T3—2T5+T]) (=273 —

-5+ 173
(-13—=2T5+T1) (-21T3—=T5+T1I)

+T1) (checkp® + h — 120 — 30) /

+ (\/ (-2T3—T5+TI) (-T5+7T3) (-1T3—2T5+TI) checkgt

~T3—2T5+TI ,
“2T3—=T5+TI) (-T5+1T3) (-ch
+/(—2T3—T5+T])(—T5+T3) ( +T1) (-T5+T73) (-checkq
+t20)jcheckp)) ((=2T3—=T5+TI) (-T5+7T3) (-T3—-2T5+TI))
0
0

T

Y We compute the Hamiltonian in direction t11, t21, t31 in terms
of \check{q} and \check{p}. Since the shift is time-dependent,
we need to use the evolutions and the shift and integrate them.
In particular, we cannot just simply replace (q,p) by their
expressions in terms of (\check{q}, \check{p}).

> Lellq:=diff (Hamell (q,p) ,P) :
Lellp:=-diff (Hamell(q,p),q):




Le2lq:=diff (Hame2l (q,p) ,P):

Le2lp:=-diff (Hame2l (q,p) ,q):

Le3lq:=diff (Hame31l (q,p) ,pP):

Le31lp:=-diff (Hame31l (q,p) ,q):

> LellcheckSolqg:=unapply( simplify( h*diff (checkSolq(q,p),h tl2) *0+
h*diff (checkSolq(q,p),ht22) *0+h*diff (checkSolqg(q,p) ,t32) *0+h*
diff (checkSolqg(q,p) ,tll) *1+h*diff (checkSolg(qgq,p),ht21) *0+h*diff
(checkSolqg(q,p) ,t31) *0+diff (checkSolq(qg,p) ,q) *Lellg+diff
(checkSolq(q,p) ,p) *Lellp), q,p):

LellcheckSolp:=unapply( simplify( h*diff (checkSolp(q,p),htl2)*0+
h*diff (checkSolp(q,p),t22) *0+h*diff (checkSolp(q,p) ,t32) *0+h*
diff (checkSolp(q,p) ,tll) *1+h*diff (checkSolp(qgq,p),t21) *0+h*diff
(checkSolp(q,p) ,t31) *0+diff (checkSolp(qgq,p) ,q) *Lellg+diff
(checkSolp(q,p) ,p) *Lellp) ,q,p):

Lellcheckqg:=simplify (LellcheckSolqg(Solq,Solp)):
Lellcheckp:=simplify (LellcheckSolp(Solq,Solp)):

Hamellcheck:=unapply (simplify( int (Lellcheckq,checkp) -int
(Lellcheckp+diff (int (Lellcheckq, checkp) ,checkq) ,checkq) ) ,
checkq, checkp);
simplify (Lellcheckg-diff (Hamellcheck (checkq, checkp) ,h checkp)) ;
simplify (Lellcheckp+diff (Hamellcheck (checkq, checkp) ,checkq));
1
(12 —132) (t12 —122)
-132 + 122
(t12 —132) (t12 — 122
t12 — 132
(112 —122) (-132 +122)

Hamel Icheck := (checkq, checkp) — [checkq(tlZ-—tSZ)(tlZ 2.1)

—122) (checkp2+h—t20—t30)/ | +((—t32

+122) (checkqg” — 120) (t12 — 122) / + checkq (112 (

—t2]-+131)-+t22(t]]-—131)-—t32(t]]-—121))] chec&pj

0
| 0
> Le2lcheckSolqg:=unapply( simplify( h*diff (checkSolqg(qg,p),htl2)*0+
h*diff (checkSolq(q,p),ht22) *0+h*diff (checkSolqg(q,p) ,t32) *0+h*
diff (checkSolqg(q,p),tll) *0+h*diff (checkSolqg(qgq,p),t21) *1+h*diff
(checkSolqg(q,p) ,t31) *0+diff (checkSolgq(qg,p) ,q) *Le2lg+diff
(checkSolq(q,p) ,p) *Le2lp), q,p):

Le2lcheckSolp:=unapply( simplify( h*diff (checkSolp(q,p),htl2) *0+
h*diff (checkSolp(q,p),t22) *0+h*diff (checkSolp(q,p) ,t32) *0+h*




diff (checkSolp(q,p),tll) *0+h*diff (checkSolp(q,p),ht21) *1+h*diff
(checkSolp(q,p) ,t31) *0+diff (checkSolp(qgq,p) ,q) *Le2lg+diff
(checkSolp(q,p) ,p) *Le2lp) ,q,p) :

Le2lcheckqg:=simplify (Le2lcheckSolq(Solq,Solp)):
Le2lcheckp:=simplify (Le2lcheckSolp(Solq, Solp)):

Hame2lcheck:=unapply (simplify( int (Le2lcheckq,checkp) -int
(Le21lcheckp+diff (int (Le21lcheckq, checkp) ,checkq) ,checkq) ) ,
checkq, checkp) ;

simplify (Le2lcheckg-diff (Hame2lcheck (checkq, checkp) ,checkp)) ;
simplify (Le2lcheckp+diff (Hame2lcheck (checkq, checkp) ,hcheckq)) ;

o 1 _
Hame?2Icheck := (checkq, checkp) — (-132 1122) (112 —122) [ checkq (t12 2.2)
. . 2 o -132 +122 R
132) (112 —122) (checkp™ +h — 120 t30)/ 12 —132) (112 —122) (( 132

t12 — 132
(t12 —122) (-132 +122)

+122) (checkq2 — t20) (t12 —122) / + checkq (112 (

121 +131) +122 (t1]1 —131) — 132 (t11 —t2]))j checkp]

0
_ 0
> Le3lcheckSolqg:=unapply( simplify( h*diff (checkSolq(q,p) ,h tl2)*0+
h*diff (checkSolq(q,p),ht22) *0+h*diff (checkSolqg(q,p) ,t32) *0+h*
diff (checkSolqg(q,p),tll)*0+h*diff (checkSolqg(qgq,p),t21) *0+h*diff
(checkSolqg(q,p) ,t31) *1+diff (checkSolq(qg,p) ,q) *Le31lg+diff
(checkSolq(q,p) ,p) *Le3lp), q,p):

Le3lcheckSolp:=unapply( simplify( h*diff (checkSolp(q,p),htl2)*0+
h*diff (checkSolp(q,p),t22) *0+h*diff (checkSolp(q,p) ,t32) *0+h*
diff (checkSolp(q,p),tll) *0+h*diff (checkSolp(qgq,p),t21) *0+h*diff
(checkSolp(q,p) ,t31) *1+diff (checkSolp(qgq,p) ,q) *Le31lg+diff
(checkSolp(q,p) ,p) *Le31lp) ,q,p) :

Le31lcheckqg:=simplify (Le31lcheckSolqg(Solq,Solp)):
Le3lcheckp:=simplify (Le31lcheckSolp(Solq, Solp)):

Hame3lcheck:=unapply (simplify( int (Le3lcheckq,checkp) -int
(Le31lcheckp+diff (int (Le31lcheckq, checkp) ,checkq) ,checkq) ) ,
checkq, checkp) ;

simplify (Le31lcheckg-diff (Hame3lcheck (checkq, checkp) ,checkp)) ;
simplify (Le31lcheckp+diff (Hame3lcheck (checkq, checkp) ,hcheckq)) ;




1
(=132 +122) (112 —132)
“132 ¥ 122
—122 2+ h —120—130
122) (checkp” +h =120 — 1 )/ (112 —132) (112 — 122

t12 — 132
(t12 —122) (-132 +122)

Hame3Icheck := (checkq, checkp) — [checkq (t12 —132) (t12 (2.3)

) +—((—t32

+122) (checkqg® — 120) (t12 — 122) / + checkq (12 (

-121 +131) +122 (111 —131) — 132 (11 —t2]))j checkpj

0
0

> Hamellcheckinter:=unapply (Hamellcheck (checkq, checkp) ,t31):
simplify (series (simplify (Hamellcheckinter (t31function) ), checkp)
) :
Hamellcheckbis:=unapply (simplify (Hamellcheckinter (t31lfunction)
) ,checkq, checkp) ;
Hamellcheckter:=unapply ( (checkg*checkp”2+ (checkg”*2-checkg*tau-
t20) *checkp +(-t30+h-t20) *checkq) *sqrt (t32-t22) / (sqrt(t22-t12)*
sqrt(tl2-t32) ) ,checkq, checkp) ;

simplify (Hamellcheckbis (checkq, checkp)-Hamellcheckter (checkq,
checkp) ,symbolic);

o 1
Hamel Icheckbis := (checkq, checkp) — (112 —132) (112 —122) [checkq (¢12 24
. . 2 o -132 +122 R
132) (112 —122) (checkp™ +h — 120 t30)/ 12 —132) (112 —122) (( 132
ti2 — 132

22) (- ?+120) (112 —122
+122) ( -checkq” +120) (1 ! )/ (112 —122) (-132 +122)

+JUD—QD(%Q+Q%(H2—&DTM%@JM%@]
1

V122 —t12 112 — 132

+ (checkq2 — checkq Tt — t20) checkp + (-130 + h —120) checkq) V132 —122 )
0

> Hame2lcheckinter:=unapply (Hame2lcheck (checkq, checkp) ,b t31):
factor (simplify (series (simplify (Hame2lcheckinter (t31lfunction)),
checkp) ,symbolic)) :
Hame2lcheckbis:=unapply (simplify (Hame2lcheckinter (t31function)
) ,checkq, checkp) ;
Hame2lcheckter := unapply (- (-t30+h-t20) *checkg*sqrt (t1l2-t32)/
(sgqrt(tl2-t22) *sqrt (-t32+t22) ) + (-checkg”2+checkg*tau+t20) *sqrt
(t12-t32) *checkp/ (sqrt (-t32+t22) *sqrt (t12-t22) ) -checkg*sqrt (t12
-t32) *checkp”*2/ (sqrt (t12-t22) *sqrt (-t32+t22) ) ,checkq, checkp) ;
simplify (Hame2lcheckbis (checkq, checkp) -Hame2lcheckter (checkq,

Hamel Icheckter :== (checkq, checkp) — ( (checkq checkp2




checkp) ,symbolic) ;

o 1 ~
Hame?2Icheckbis := (checkq, checkp) — (112 —122) (132 +122) ( checkq (t12 2.5)
. . 2 o -132 +122 B
132) (112 —122) (checkp™ +h — 120 t30)/ 12 —132) (112 —122) +(( 132

t12 — 132
(t12 —122) (-132 +122)

+122) (-checkq® + 120) (t12 —122) /

+JUU—QD(%Q+Q%(HZ—&DTM%M]M%@J

(=130 +h —120) checkg t12 — t32
V12 —122 \ -132 + 122

(- checkq2 + checkq T + 120) J 112 =132 checkp checkg 112 — 132 checkp2
V112 —122 \ 132 + 122 V12 —122 \ -132 + 122

_ 0

> Hame3lcheckinter:=unapply (Hame3lcheck (checkq, checkp) , t31):

simplify (series (simplify (Hame3lcheckinter (t31function)),

checkp) ,symbolic) :

Hame3lcheckbis:=unapply (simplify (Hame3lcheckinter (t31function)

) ,checkq, checkp) ;

Hame3lcheckter:=unapply (checkg* (-t30+h-t20) *sqrt (t12-t22) / (sqrt

(t12-t32) *sgrt (-t32+t22) ) -sgrt (t1l2-t22) * (-checkg”*2+checkg*tau+

t20) *checkp/ (sqrt (t12-t32) *sqrt (-t32+t22) ) +checkg*sqrt (t12-t22)

*checkp”2/ (sqrt (t12-t32) *sqrt (-t32+t22) ) ,checkq, checkp) ;

simplify (Hame3lcheckbis (checkq, checkp) ~-Hame31lcheckter (checkq,

checkp) ,symbolic) ;

Hame?2Icheckter == (checkq, checkp) — -

_+_

Hame3Icheckbis := (checkq, checkp) — (—t32-+t22§ (112 —132) (checkq(t]2 (2.6)
-132 + 122
—132) (t12 —122 h 24 h—120—130 — | (-132
132) (112 —122) (checkp” + h — 120 )/ (112 — 132) (112 — 122) ((t
t12 — 132

- 2 -
+t22) ( checkq +t20) (t]2 t22)\/ (t]2_t22) (—t32+t22)

+JUU—QD(%Q+Q@(HZ—&DTM%M]M%@]

checkq (-t30 +h —120) \ t12 — 122
V12 —132 \ -132 + 122
N H2—122 ( —checkq2 + checkg T + t20) checkp " checkg t12 — 122 checkp2

V12 —132 \ -132 + 122 V12 —132 \ -132 + 122
0

;We may now obtain the Hamiltonian evolution relatively to tau

> Hamtaucheck:=unapply( simplify( Coefft2l1*Hame2lcheckbis (checkq,
checkp) +Coefft31*Hame31lcheckbis (checkqg,checkp) ), checkq, checkp)

Hame3Icheckter := (checkq, checkp) —




\ 4

Hamtaucheckbis:=unapply ( - (checkg*checkp”2+checkp*checkg”2-tau*
checkg*checkp -t20*checkp +checkg* (t10+h)) ,checkq,checkp) ;
simplify (Hamtaucheck (checkq, checkp) ~-Hamtaucheckbis (checkq,
checkp) ,symbolic) ;
hdcheckgdtau:=diff (Hamtaucheck (checkq, checkp) , checkp) :
hdcheckpdtau:=-diff (Hamtaucheck (checkq, checkp) ,checkq) :
HamtaucheckOldCoordinatesfunction:=unapply (Hamtaucheck (checkq,
checkp) ,checkq, checkp, tau) :
HamtaucheckOldCoordinates:=simplify
(HamtaucheckOldCoordinatesfunction (checkSolqg(q,p) ,checkSolp(q,
p) ,taufunction (tl1ll,t21,t31,t12,t22,t32))):

Hamtaucheck := (checkq, checkp) — 2.7)

1

(112 —122) (-132 +122) (12 —132)

132 1122 X
h=120 =150 — | (-132 +122) (-check
" )/ (t12 — 132) (112 — 122) (( +122) (-checkq

((checkq (112 —132) (12 — 122) (checkp®

t12 —132
—122) (-132 +122)

+120) (t]2—t22)/ T

+ (112 —122) (-132 +122) (t12 —132) Tcheckq] checkpj

V (t12 —122) (-132 +122) (112 —132) )

Hamtaucheckbis := (checkq, checkp) — - checkq checkp2 — checkp checkq2
+ checkp checkq T + checkp 120 — (-130 + h — 120) checkq
L 0

We now need to compute the symplectic two form Omega using the differential geometry package to
compute wedge products.

> DGsetup([tl2,t22,t32,t11,t21,t31,q,p],B,verbose) ;
The following coordinates have been protected: 3.1)
[t12,122,132,t11, 121,131, q, p]
The following vector fields have been defined and protected:
[_DG([["vector", B, [ 1], [[[1], 111]), _DG([["vector", B, [ ]], [[[2], 1]1]),
_DG([["vector", B, [ 1], [[[3], 111]), _DG([["vector", B, [ 1], [[[4], 1]]]
_DG([["vector", B, [ 1], [[[S], 1]]]), _DG([["vector", B, [ 1], [[[6], 1]]]),
_DG([["vector", B, [ 1], [[[7], 11]]), _DG([["vector", B, [ 1], [[[8], 1]]])]
The following d ﬁ’erentlal 1-forms have been defined and protected.:
[_DG([["form", B, 1], [[[1], 1]11]), _DG([["form", B, 1], [[[2], 1]1]), _DG([["form",
B, 1], [[[3] 11]1]), _DG([["form", B, 1], [[[4], 11]1]), _DG([["form", B, 1], [[[5],
L1, _DG([["form", B, 1], [[[6], 1]]1]), _DG([["form", B, 1], [[[7], 111]),
_DG([["form", B, 1], [[[8], 1]]])]
frame name: B

B > dcheckqg:=(simplify (diff (checkSolqg(qgq,p),tl2)))* (DGform(tl2))

),




+ (simplify (diff (checkSolqg(q,p) ,t22))) * (DGform(t22))

+ (simplify (diff (checkSolqg(q,p) ,t32))) * (DGform(t32))+
(simplify (diff (checkSolg(qg,p),tll)))* (DGform(tll))+
(simplify (diff (checkSolqg(qgq,p),t21)))* (DGform(t21))+
(simplify (diff (checkSolg(qgq,p) ,t31)))* (DGform(t31))+
(simplify (diff (checkSolg(qg,p) ,q))) * (DGform(q) )+ (simplify
(diff (checkSolq(q,p) ,p))) * (DGform(p)) ;

dcheckp:=(simplify (diff (checkSolp(q,p) ,t1l2))) * (DGform(tl2))
+ (simplify (diff (checkSolp(q,p) ,t22))) * (DGform(t22))

+ (simplify (diff (checkSolp(q,p),t32))) * (DGform(t32))+
(simplify (diff (checkSolp(q,p),tll))) * (DGform(tll))+
(simplify (diff (checkSolp(qgq,p),t21)))* (DGform(t21))+
(simplify (diff (checkSolp(qgq,p),t31)))* (DGform(t31))+
(simplify (diff (checkSolp(qg,p),q))) * (DGform(qg) )+ (simplify

(diff (checkSolp(q,p) ,p))) * (DGform(p)) ;
1 (-q22+p—121) _DG([["form", B, 1], [[[1], 1]1]]) n

1

2 2

t12 — 132 2

t12 — 122
/ (t12 —122) (-132 +122) ( )

—121) 12+ (qt32 —2p +2121) 122 + 132 (p —121)) (t12 —32) _DG([["form",

t12 — 132 _ 2, )
B, 1], [[[2],111])) (/ (112 —122) (-132 +122) (t12 —122)" ( t32+t22)j

(((gr22—2qt32+p A3.2)

= +t21t;2_l_)(:3(2[["f0rm”, B 11, [[[3], 12]]])
/(t]2—t22)(—t32+t22) (-132+122)

+/ (t]2—t;]22)?ff_322+t22) _DG([["form", B, 1], [[[5], 11]])

+/ (112 —522) ?—%22 +22) '22-PGUTorm® B, 11, [LT71 111D

_/ (t]2—t£l22)?—tf322+t22) _DG([["form", B, 1], [[[8], 1]1])

—((—t32+t22) ((—%thZ—%qt_?Zan—tll)t12+(qt32—%p+%tll)t22

— % 132 (p—tll)) _DG([["form", B, 1], [[[1], 1]]]))

-132 + 122 2 2
t12 —132)° (t12 — 122
(/ (t12 —132) (t12 —122) ( ) ) )

(-qti2+p—1tll) _DG([["form",B, 1], [[[2], 1]1])

1
2 / “132 + 122 (112 — 227
(t12 —132) (12 —122)

(qti2—p+tll) _DG([["form", B, 1], [[[3], 1]]])

“132 + 122
112 —132)?
( ) / (112 —132) (112 — 122)

_+_

_+_

1
2




_/ (112 __t32 L2 DG([["form", B, 1], [[[4], 1]]])

t32) (112 —122) ~
324122 .

—/ T o =y 12 -DG([["orm’. B 1L L7} 1))
32+ 122 .

+/ (112 —132) (112 —p22) —DC(I orm” B 11 TLI81 111])

| B > dcheckqwedgedcheckp:=simplify ( (dcheckq) &wedge (dcheckp)) :

B > dtau:=simplify( (simplify(diff (taufunction(tll,t21,t31,tl2,
t22,t32) ,t12))) * (DGform(tl2))
+ (simplify (diff (taufunction(tll, t21,t31,t12,t22,t32),t22)))
* (DGform (t22))
+ (simplify (diff (taufunction(tl1,t21,t31,t12,t22,t32),t32)))
* (DGform (t32))
+ (simplify (diff (taufunction(tl11l,t21,t31,t12,t22,t32),t1l1l)))
* (DGform(tll))
+ (simplify (diff (taufunction(tll,t21,t31,t12,t22,t32),t21)))
* (DGform (t21))
+ (simplify (diff (taufunction(tll,t21,t31,t12,t22,t32),t31)))
* (DGform (t31))) ;

dHamtaucheckOldCoordinates:=simplify( (simplify(diff
(HamtaucheckOldCoordinates, tl2)) ) * (DGform(tl2))

+ (simplify (diff (HamtaucheckOldCoordinates, t22))) * (DGform
(t22))

+ (simplify (diff (HamtaucheckOldCoordinates, t32))) * (DGform
(t32))

+ (simplify (diff (HamtaucheckOldCoordinates, tll))) * (DGform
(t11))

+ (simplify (diff (HamtaucheckOldCoordinates, t21))) * (DGform
(t21))

+ (simplify (diff (HamtaucheckOldCoordinates, t31))) * (DGform
(t31))

+ (simplify (diff (HamtaucheckOldCoordinates,q))) * (DGform(q))
+ (simplify (diff (HamtaucheckOldCoordinates,p))) * (DGform(p))
) :

dtaudwedgedHamtau:= simplify ( (dtau) &wedge

(dHamtaucheckOldCoordinates)) :
1 1 1 1 1 1
— |2 11— — 121 — — 31 | tI2 -—tll+ — 131|122 —— 132 —
2( ((Z 2t 2t jt +( 2t +2t )t 2t (t11 tZI))(

—t32+t22)2_DG([["form", B, 1, [[[1] 111]) = ((221 —31) ti2 + (11 —2 121

+131) 122 —132 (¢t11 —121)) (t12 —t32)2_DG([["f0rm", B, 1], [[[2], 1]1]]) + (¢12

3.3)



—122) (((£21 —131) t12 + 122 (¢t1] —131) — 132 (1] + 121 —2131)) (112
—122) _DG([["form", B, 1], [[[3], 1]]]) —2 (-132 4+122) (t12 —132) ((-1t32
+122) _DG([["form", B, 1], [[[4], 1]]]) + (-ti2+t32) _DG([["form", B, 1],

[[051 111D +_DG([["form", B, 1], [[[6], 1]]]) (1/2 —122))))

(V (112 =122) (-132 +122) (t12 —132) (t12 —122) (-132 +22) (t12 —132))

B > Omega2:=simplify( (h&mult (dcheckgwedgedcheckp) ) &minus

(dtaudwedgedHamtau) ):

B > dHamell:=(simplify (diff (Hamell (q,p),tl2))) *(DGform(tl2))+

(simplify (diff (Hamell (q,p) ,t22))) * (DGform(t22))+ (simplify
(diff (Hamell (q,p) ,t32))) * (DGform(t32) )+ (simplify(diff
(Hamell (q,p) ,t11))) * (DGform(tll) )+ (simplify(diff (Hamell (q,
p) ,t21))) * (DGform(t21) )+ (simplify(diff (Hamell (q,p),t31)))*
(DGform(t31) )+ (simplify(diff (Hamell (q,p),q)))* (DGform(qg))+
(simplify (diff (Hamell (q,p) ,p))) * (DGform(p)) :

dHame2l :=(simplify (diff (Hame2l (q,p) ,t12))) * (DGform(t1l2) )+
(simplify (diff (Hame2l (q,p) ,t22))) * (DGform(t22))+ (simplify
(diff (Hame2l (q,p) ,t32))) * (DGform(t32) )+ (simplify(diff
(Hame21 (q,p) ,t11l))) * (DGform(tll) )+ (simplify(diff (Hame2l (q,
p) ,t21))) * (DGform(t21) )+ (simplify(diff (Hame2l (q,p),t31)))*
(DGform(t31) )+ (simplify(diff (Hame2l (q,p).,q)))* (DGform(qg))+
(simplify (diff (Hame2l (q,p) ,p))) * (DGform(p)) :

dHame3l:=(simplify (diff (Hame31l (q,p),t12)))* (DGform(t1l2))+
(simplify (diff (Hame31l (q,p) ,t22))) * (DGform(t22) )+ (simplify
(diff (Hame31l (q,p) ,t32))) * (DGform(t32) )+ (simplify(diff
(Hame31 (q,p) ,t11))) * (DGform(tll) )+ (simplify(diff (Hame31l (q,
p) ,t21))) * (DGform(t21) )+ (simplify(diff (Hame31l(q,p),t31)))*
(DGform(t31) )+ (simplify(diff (Hame31l(q,p).,q)))* (DGform(qg))+
(simplify (diff (Hame31l (q,p) ,p))) * (DGform(p)) :

dHamel2:=(simplify (diff (Hamel2 (q,p) ,t12))) * (DGform(t1l2))+
(simplify (diff (Hamel2 (q,p) ,t22))) * (DGform(t22))+ (simplify
(diff (Hamel2 (q,p) ,t32))) * (DGform(t32) )+ (simplify(diff
(Hamel2 (q,p) ,t11))) * (DGform(tll) )+ (simplify(diff (Hamel2 (q,
p) ,t21))) * (DGform(t21) )+ (simplify(diff (Hamel2(q,p),t31)))*
(DGform(t31) )+ (simplify(diff (Hamel2(q,p),q)))* (DGform(qg))+
(simplify (diff (Hamel2 (q,p) ,p))) * (DGform(p)) :

dHame22 :=(simplify (diff (Hame22 (q,p) ,t12))) * (DGform(t1l2) )+
(simplify (diff (Hame22 (q,p) ,t22))) * (DGform(t22))+ (simplify
(diff (Hame22 (q,p) ,t32))) * (DGform(t32) )+ (simplify(diff



(Hame22 (q,p) ,t11))) * (DGform(tll) )+ (simplify(diff (Hame22 (q,
p) ,t21))) * (DGform(t21) )+ (simplify(diff (Hame22(q,p),t31)))*
(DGform(t31) )+ (simplify (diff (Hame22 (q,p),q)))* (DGform(qg))+
(simplify (diff (Hame22 (q,p) ,p))) * (DGform(p)) :

dHame32:=(simplify (diff (Hame32 (q,p) ,t12))) * (DGform(tl1l2) )+

(simplify (diff (Hame32 (q,p) ,t22))) * (DGform(t22))+ (simplify

(diff (Hame32 (q,p) ,t32))) * (DGform(t32) )+ (simplify(diff

(Hame32 (q,p) ,t11l))) * (DGform(tll) )+ (simplify(diff (Hame32(q,

p) ,t21))) * (DGform(t21) )+ (simplify(diff (Hame32(q,p),t31)))*

(DGform(t31) )+ (simplify(diff (Hame32(q,p).,q)))* (DGform(qg))+

(simplify (diff (Hame32 (gq,p) ,p))) * (DGform(p)) :

B > Omega:=(dHamel2) &wedge (DGform(tl2)) :
Omega:=((dHame22) &wedge (DGform(t22))) &plus (Omega) :
Omega:=((dHame32) &wedge (DGform(t32))) &plus (Omega) :
Omega:=((dHamell) &wedge (DGform(tll))) &plus (Omega) :
Omega:=((dHame2l) &wedge (DGform(t21))) &plus (Omega) :
Omega:=((dHame31l) &wedge (DGform(t31))) &plus (Omega) :
Omega:=(h&mult (DGform(q) ) &wedge (DGform(p))) &plus (Omega) :

| Omega:=simplify (Omega) :

B > DifferenceFundamentalForm:= (Omega) &minus (Omega2) :

B > DifferenceFundamentalForm:=simplify
(DifferenceFundamentalForm) :

_Maple has trouble to simplify the expressions due to the presence of square roots that he cannot
simplify. In order to help him, we shall make some assumptions on the signs so that he can simplify
|_the expressions.

B > ExtractionCoeff:=convert (DifferenceFundamentalForm,list):
ListCoefficients:=ExtractionCoeff[1l][2]:
Eql:=simplify(ListCoefficients[1][2]):
Eg2:=simplify (ListCoefficients[2][2]):
Eg3:=simplify (ListCoefficients[3][2]):
Eg4:=simplify (ListCoefficients[4][2]):
Eg5:=simplify (ListCoefficients[5][2]):
Eg6:=simplify (ListCoefficients[6][2]):
Eq7:=simplify (ListCoefficients[7][2]):
Eg8:=simplify (ListCoefficients[8][2]):
Eq9:=simplify (ListCoefficients[9][2]):
EqlO:=simplify (ListCoefficients[10][2]) :
Eqll:=simplify (ListCoefficients[11][2]):
Eql2:=simplify (ListCoefficients[12][2]):
Eql3:=simplify(ListCoefficients[13][2]):
Eql4:=simplify (ListCoefficients[14][2]):




B

Eql5:=simplify (ListCoefficients[15][2]) :
Eglfunction:=unapply (simplify (Eql) ,t11,t21,t31,tl12,t22,t32)

équunction:=unapply(simplify(EqZ),tll,t21,t31,t12,t22,t32)
éq3function:=unapply(simplify(Eq3),t11,t21,t31,t12,t22,t32)
;q4function:=unapply(simplify(Eq4),t11,t21,t31,t12,t22,t32)
;quunction:=unapply(simplify(EqS),tll,t21,t31,t12,t22,t32)
équunction:=unapply(simplify(EqG),t11,t21,t31,t12,t22,t32)
;q7function:=unapply(simplify(Eq?),t11,t21,t31,t12,t22,t32)
;quunction:=unapply(simplify(EqS),tll,t21,t31,t12,t22,t32)
équunction:=unapply(simplify(EqQ),t11,t21,t31,t12,t22,t32)

EqlOfunction:=unapply (simplify (Eql0) ,tl11,t21,t31,t12,t22,
t32):
Eqllfunction:=unapply (simplify (Eqll) ,h tl11l,t21,t31,t12,t22,
t32):
Egl2function:=unapply (simplify (Eql2) ,t11,t21,t31,tl1l2,t22,
t32):
Eql3function:=unapply (simplify (Eql3),btl1l1l,t21,t31,t12,t22,
t32):
Eqgl4function:=unapply (simplify (Eql4) ,tl11l,t21,t31,t12,t22,
t32):
Egql5function:=unapply (simplify (Eql5),btl11,t21,t31,t12,t22,
t32):

assume (tt22<ttl2 and tt22<tt32 and ttl2>tt32):

simplify (1+ (ttl2-tt22) *sqrt((-tt32+tt22)/((ttl2-tt22)* (ttl2
-tt32))) *sqrt ((ttl2-tt32) / ((ttl2-tt22) * (-tt32+tt22))) );

0

Eqql:=simplify (Eqlfunction(ttll, tt21,tt31,ttl2,tt22,tt32));
Eqq2:=simplify (Egq2function(ttll, tt21,tt31,ttl2,tt22,tt32));
Eqqg3:=simplify (Eq3function(ttll, tt21,tt31,ttl2,tt22,tt32));
Eqqg4:=simplify (Eqgq4function (ttll, tt21,tt31,ttl2,tt22,tt32));
Eqqg5:=simplify (Egq5function(ttll, tt21,tt31,ttl2,tt22,tt32));

3.4



Eqqg6:=simplify (Eg6function(ttll, tt21,tt31,ttl2,tt22,tt32));
Eqq7:=simplify (Eq7function(ttll, tt21,tt31,ttl2,tt22,tt32))
Eqqg8:=simplify (Eg8function (ttll,tt21,tt31,ttl2,tt22,tt32));
Eqq9:=simplify (Eq9function(ttll, tt21,tt31,ttl2,tt22,tt32));
EqqlO:=simplify (EqlOfunction (ttll, tt21,tt31,ttl2,tt22,tt32)
);

Eqqll:=simplify (Eqllfunction(ttll, tt21,tt31,ttl2,tt22,tt32)

Eqql2:=simplify (Eql2function (ttll, tt21,tt31,ttl2,tt22,tt32)
)i
Eqql3:=simplify (Eql3function(ttll, tt21,tt31,ttl2,tt22,tt32)

Eqql4:=simplify (Eql4function(ttll, tt21,tt31,ttl2,tt22,tt32)
)i
Eqql5:=simplify (Eql5function (ttll,tt21,tt31,ttl2,tt22,tt32)
)i

Eqql = @3.5)
Eqq2 =0
Eqq4 =
Eqq5 =
Eqq6 =0
Eqq7 =0
Eqq8 =0
Eqq9 =0
Eqql0 =0
Eqqll =
Eqql?2 =
Eqgql3 =0
Eqql4 =0
_ Eqql5 =

B > DifferenceFundamentalFormfunction:=unapply
(DifferenceFundamentalForm,tll,t21,t31,tl1l2,t22,t32):
DifferenceFundamentalFormSimplified:=simplify
(DifferenceFundamentalFormfunction (ttll, tt21,tt31,ttl2,
tt22,tt32));

_DG([["form", B, 2], [[[1,2],0], [[1,3],0], [[1,4],0], [[1,5],0], [[1,6],0], [[1,7], (3.6)

01, [[1,81,01, [[2,31,0], [[2,4],01, [[2,51,0], [[2,6],0 )

[[3,4],0][[3,5],0], [[3,6],0], [[3,7],0], [[3,8],0], [

[[4,7],0],[[4,8],0], [[5,6],0] [[57],0] [[5,8],0][

[[7,8],011])
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