[ In this Maple worksheet we shall prove that the JMU differentials is
 related to the evaluation of the Hamiltonian differential at \hbar=0.

> restart:
with (LinearAlgebra) :
t10:=-t20-t30;

Pl:=unapply( (tl2+t22+t32)*lambda+tl11+t21+t31,lambda) ;
P2:=unapply( (tl2*t22+t12*t32+t22*t32) *lambda”2+ ((t21+t31) *tl1l2+
(t11+t31) *t22+t32* (t11l+t21) ) *lambda-t10*t1l2-t20*t22-t30*t32+t21*
t1l1l +t31*t11+t21*t31,lambda);

P3:=unapply (t1l2*t22*t32*lambda”3+ (t12*t22*t31+t12*t32*t21+t22*
t32*tll) *lambda”2+ (t12*t22*t30+t12*t32*t20+t22*t32*t10 +t12*t21~*
t31+t22*t11*t31+t32*t11*t21) *1lambda,lambda) ;

taufunction:=unapply( ((t21-t31)*t1l2+(t31-t11l)*t22+(t1l1l-t21)*
t32) / (sgrt ((t22-t12) * (£t12-t32) * (t32-t22))) ,tll,t21,t31,tl2,t22,
t32);

checkgfunction:=unapply( sgrt((tl2-t32)/((t22-t12)* (t32-t22)))* (-
pt+t22*g+t21) ,q,p);

checkpfunction:=unapply( sqrt((t32-t22)/((tl2-t32)*(t22-t12)))*
(p-tl2*q-tll) ,q,p);

HamtaucheckCoordinatesTheo:=unapply (- (checkg*checkp”*2+checkg”2*
checkp-tau*checkg*checkp-t20*checkp+ (£t10+h) *checkq) , checkq,
checkp) ;
t10 == -120 —t30 (§8]
Pl :=A—>(t12+1224+132) A+tl]l + 121 + 131
P2===k—»(t12t22-+t12t32-+t22t32)A?—F((t21-+t3l)t12-+(tll-+t3l)t22-+t32(tll
+1221)) A — (-120 —130) t12 — 120122 — 130 132 + 121 t11 + 131 t11 + 121 131

P3=::k—»t12t22t32ké-%(tllt22t32-+t12t21t32-+t12t22t31)l?—k((-iZO-—tSO)t22t32

+ 13211121 +122¢11t31 + 112132120 + 12121 t31 + 112122 t30) A
taufunction == (t11, 121,131,112, 122, t32)
. (121 —31) t12 + (131 —t11) 122 + (11 —121) 132

V(122 —t12) (t12 —132) (132 —122)

t12 — 132
heckgfunction = (q, 22 —p + 121
checkgfunction := (q p)_’/ (122 —112) (132 —122) 4122 —pHizl)
132 — 122
heckpfunction == (g, g tI2+p—1ll
checkpfunction = (q p)_’/ (22 —112) (12 —32) ' 4M2tp =)

1¥annaucheckaordhuUesIheo==:(checkq,chec&D)—»—checchﬂuxkpz——checqucheckp
_ + T checkq checkp + 120 checkp — (-120 — t30 + h) checkgq
| Loading the results on the JMU differentials




> omegadMUdtl1l:=1/ ((t12-t22)* (-t12+t£32))* (-p~3+ (t11+t21+t31+(t12+
£22+£32) *q) *pr2+ (((-£22-t32) *t12-£22*£32) *q 2+ ( (-£31-t21) *t12+ (-
£11-t31) *£22-t32*% (£11+t21) ) *q+t12* (-£20-£30) +£22*£20+£30*£32+ (-
£31-£21) *£11-t21*%£31) *p+q 3*t12*£22*£32+ ( (£t21*£32+t22*%£31) *t12+
£22%£32%£11) *q 2+ ( (£20*£32+£21*£31+£22*£30) *£12+ ( (-£20-t30) *£32+
£11%£31) *£22+t32%t11*£21) *q+ (£20+£30) * (£31-t11+t21) *t12+ (£11*30-
£31% (£204£30) ) *£22+ (£11*t20-t21* (£20+t30) ) *£32+t11*£21*t31) ;

omegadMUdt21:=1/ ( (£t12-t22)* (-£22+t32)) * (p~3+ ( (-t12-t22-t32) *q-t31
—£11-£21) *pA2+ (( (£12+£32) *£22+£12*%£32) *qA2+ (£12*% (£21+t31) +t22*
(t11+£31)+£32% (£11+t21) ) *q-£22*£20-£30*t32+ (£20+t30) *£12+ (t11+
£31) *£21+t11%t31) *p-q 3*t12*£22*%£32+ ( (-t11*£32-t12*£31) *£22-£32*
£12%£21) *qA2+ ( ((£20+t30) *£32-t11*£31-t12*%£30) *£22+ (-t11*t21-t12*
£20) *£32-t12*t21*%£31) *q+t20* (£31+t11-t21) *£22+ (£21* (£20+t30) -t11*
£20) *£32+ (-t20*£31-£21*£30) *£12-t11*£21*£31) ;

omegadMUdt31:=1/ ((-t22+t32) * (-t12+t32) ) * (p"3+( (-t1l2-t22-t32) *g-
t31-t11-t21) *p 2+ (((t12+4t22) *£32+t12*t22) *gq*2+ (t12* (t21+t31) +t22*
(E11+t31)+t32*% (t11+t21)) *q-t30*t32-t22*t20+ (t20+t30) *t1l2+t31*
(E11+4t21) +t11*t21) *p-g*3*t12*t22*t32+ ((-t11*t22-t12*t21) *t32-t31~*
t12*t22) *q”*2+ (((t20+t30) *t22-t11*t21-t12*t20) *£32+ (-t11*t31-t12*
t30) *t22-t12*t21*t31) *q-t30* (£31-t11-t21) *£32+ (-t11*t30+t31* (t20+
t30) ) *t22+ (-t20*t31-t21*t30) *t12-t11*t21*t31) ;

omegadMUdtl2:=1/ (2* (t12-t22) *2* (-t12+t32) *2) * (- (£t20+t30) *2*t12"3+
((-g"3* (t31-2*t11+t21) *t32+2*g* ( (-p+t31) *q+t30) *t11l- (t21+t31) * (-
p+t31) *g*2-t30* (£21+t31) *q+ (£t20+2*t30) * (£20+t30) ) *t22+ (-2*g* ( (p-
t21) *q-t20) *t1ll+ (p-t21) * (£21+t31) *q*2-t20* (t21+t31) *q+2*t2042+3*
t30*t20+t3042) *£32+ (-t20-t30) *t1112+ (- (2* (p-t21) ) * (-p+t31) *q+ (2*
(t20+t30) ) * (t31-p+t21) ) *t1ll+ (p-t21) * (t21+t31) * (-p+t31) *q- (t20+
t30) * ((-t31-t21) *p+t3172+t21*t31+t2112) ) *t1242+ ((g*3* (-t11+t31) *
t32-g* ((-p+t31) *q+t30) *t11+t31* (-p+t31) *q*2+t31*t30*q-t30* (t20+
t30) ) *t2272+ (-g*3* (t11-t21) *t3242+ (2*g"2*t1142-2*g* ( (t21+t31) *
g+3*t20* (1/2)+3*t30* (1/2) ) *t1l1l+2*gq*2*t21*t31+((t20+2*t30) *t21+2%*
t31* (£t20+(1/2) *t30) ) *g-2* (t20+t30) *2) *£32+ ( (2*t31-2*p) *q+2*t30) *
t1142+ (- (-p+t31) * (£31+2*t21+p) *q+ (£30+3*t20) *p-t21*t30- (3* (t20+4*
t30*(1/3))) *t31) *t1ll+ (-p"2*t21+t21*t3142) *q+ (-t21*t20-2*t31* (t20+
(1/2)*t30) ) *p+ (2* (£20+t30) ) *t31* ((1/2) *t21+t31) ) *t22+ (g* ((p-t21) *
g-t20) *t1ll- (p-t21) *t21*q*2+t21*t20*q-t20* (£t20+t30) ) *£3242+ ( ((-2*
p+2*t21) *q+2*t20) *t11°2+ ( (2* (p-t21) ) * ((1/2) *p+t31+(1/2) *t21) *q+
(t204+3*t30) *p+ (-4*t20-3*t30) *£21-t31*t20) *t1ll+ (-pr2*t31+t21+2*
t31) *g+ ((-t20-2*t30) *t21-t31*t30) *p+t21* (£20+t30) * (£31+2*t21)) *



£32- (p-t21) * (p-t11) * (£31-2%t11+t21) * (-p+t31) ) *£12+ ( (-qr2*t11r2+g*
((£31+p) *q+t20+t30) *t11-gqr2*p*£31- (£20+t30) *t31*q+t30* (£20+t30) ) *
£32- (-t11+t31) * (((p-t31) *q-t30) *t11l+p* (-p+t31) *q-p*t20+t31* (£20+
£30)) ) *£2242+ ( (-q*2*£11~2+ ( (p+t21) *q+t20+t30) *q*t1l-gr2*p*t21-
£21% (£20+£30) *q+t20* (£20+£30) ) *£3242+ (—~g* (£31-2%p+t21) *£1142+ (
(-2%pA2+2%£21*£31) *q+ (-£20-£30) *p+t31*£20+t21*£30) *£11+ ( (t21+t31)
*p-2%t£21%£31) *p*q+ (£20*£21+£30*£31) *p-£31*t21* (£20+£30) ) *£32+ (p-
£11) * (-t11+£31) * (-p+t31) * (p-t21) ) *£22- ((( (-p+t21) *q+t20) *t11l+p*
(p-t21) *q+p*t30-£21* (£20+t30) ) *£32+ (p-t21) * (p-t11) * (-p+t31)) * (t11
~£21) *£32) ;

omegaJMUdt22:=1/ (2% (t12-£22) A2*% (-£22+£32) A2) * (-t20°2*£22°3+ ( (-
gA3* (£31+t11-2%£21) *£12-2%q* ( (p-t1l) *q+t20+t30) *£21+ (p-t11) * (£11+
£31) *q 2+ (£20+£30) * (£11+t31) *q+2*£2042+£30%£20) *£32+ (2*q* ( (-p+
£31) *q+t30) *£21- (£11+t31) * (-p+t31) *q*2-£30* (£t11+t31) *q+t20* (£20-
£30) ) *£12+t20%£2142+ (- (2% (p-t11l) ) * (-p+t31) *q-2*£20* (£31-p+tll)) *
£21+ (p-t11) * (t11+£31) * (-p+t31) *q+t20* ( (-t11-t31) *p+t31+2+t11*t31+
£1142)) *£2242+ ((q*3* (t11-t21) *t12+g* ( (p-t11l) *q+t20+t30) *t21- (p-
t11) *t11*q~r2-t11* (£20+t30) *q-t20* (£20+t30) ) *£3242+ (q*3* (-t21+t31)
*E£12A2+ (2% qA2%£2142- (2% ((£11+t31) *q-3*£20%* (1/2)) ) *q*t21+2*qr2*
£11%£31+ (£11% (-£20+£30) -2*£31* (£20+ (1/2) *£30) ) *q-2*£2042) *t12+ (
(-2*p+2*%£11) *q-2*t20-2*£30) *£2142+ ((2* ( (1/2) *p+t31+(1/2) *t11)) *
(p-tl1) *q+ (2%£30-t20) *p+ (£30+4*£20) *t11+£31* (£20+t30) ) *t21+ (-pr2*
£31+t1142%t31) *q+ ( (£20-£30) *£11-t31*£30) *p—t11*£20* (£31+2%t11)) *
£32+ (-q* ((-p+t31) *q+t30) *£21+t31* (-p+t31) *q*2+t31*t30*q+t30*£20) *
£1242+4 (( (2*%£31-2%p) *q+2*£30) *£2142+ (- (-p+t31) * (£31+2*t11+p) *q+
(-2*£30-3%£20) *p-t11*£30+3*£31* (£20- (1/3) *£30) ) *£21+ (-p~2*t1l+
£11%£3142) *q+ ( (£20+£30) *t11+2*£31* (£20+(1/2) *£30) ) *p- (2* (£31+
(1/2)*t11)) *£31*%£20) *£12- (p-t21) * (p-t11) * (£31+t11-2*t21) * (-p+t31)
) *£22+ ( (-q 2*£2172+ ( (p+t1l) *q-t20) *q*t21-q 2*p*t11+t20*t11*q+t20*
(£t20+£30) ) *£12+ (£11-t21) * ( ( (-p+tll) *q-t20-t30) *t21+p* (p-t1l) *q+p*
£30+t11%£20) ) *£3242+ ( (-g*2*t2122+q* ((t31+p) *q-t20) *t21-g*2*p*t31+
£31%£20%q-t30%£20) *£1242+ (—q* (-2*p+t31+t11) *£2142+ ( (-2*pA2+2*t11*
£31) *q+p*t20+t11*£30-t31* (£20+t30) ) *£21+ ((t11+t31) *p-2*t11*£31) *
p*q+ ((-£20-t30) *t11+£31*£30) *p+£31*t11*£20) *£12+ (t11-t21) * (p-t21)
* (p-t1l) * (-p+t31)) *£32+t12* ((( (-p+t31) *q+t30) *£21-p* (-p+t31) *q+ (-
£20-£30) *p+t31*£20) *£12+ (p-t21) * (p-t11) * (-p+t31) ) * (-t21+t31)) ;

omegaJMUAt32:=1/ (2% (—t12+t32) A2% (-£22+£32) ~2) * (-£30/2*£3243+ ( (2*
gr3* (£31-(1/2) *t11- (1/2) *t21) *£12-2*q* ( (p-t11) *q+t20+t30) *£31+
(t114t£21) * (p-t1l) *q 2+ (£20+t30) * (t11+t21) *q+t30* (£204+2*£30) ) *£22+
(-2%q* ((p-t21) *q-t20) *£31+ (t11+t21) * (p-t21) *q*2-£20* (£11+t21) *q-



£30% (£20-t30) ) *t12+£30* 3142+ ( (2* (p-t21) ) * (p-t11) *q+2*t30* (p-t1l-
£21)) *t31- (t11+t21) * (p-t21) * (p-t11l) *q-t30* ((t11+t21) *p-t11r2-t11*
£21-£2142) ) *£3242+ ( (-q*3* (-t11+t31) *t12+q* ((p-tll) *q+t20+t30) *t31
— (p-t11) *t11*q~r2-t11* (£20+t30) *q-t30* (£20+t30) ) *£2242+ (-q~3* (-
£21+t31) *£1242+4 (2*q 2% £3142-2%q* ((t11+t21) *q-3*£30% (1/2) ) *£31+2*
Qr2%t11*£21+ ((£20-£30) *£11- (£2042%£30) *£21) *q-2*£3072) *£12+ ( (-2*
p+2%t11) *q-2*£20-2*£30) *£3142+ ( (p-t1l) * (p+t11l+2*t21) *q+ (-t30+2*
£20) *p+t11l* (4*£30+t20) +£21% (£20+t30) ) *£31+ (-pr2*t21+t1172*%£21) *q+
(E11% (~£20+t30) -t21%£20) *p- (2% (t11+(1/2) *£21) ) *£11*£30) *£22+ (q* (
(p-t21) *q-t20) *£31- (p-t21) *£21*q 2+t21*t20*q+t30*£20) *£1242+ ( (
(-2%p+2*£21) *q+2*£20) *£3172+ ( (p-t21) * (p+2*t11+t21) *q+ (-2*£20-3*
£30) *p-t11*t20-t21* (£20-3%£30) ) *£31+ (-pA2*t11+t11*£2142) *q+ ( (£20+
£30) *t11+ (£2042*%£30) *t21) *p-t30*t21* (£11+2%t21)) *t12+ (2% (t31-
(1/2) *t11-(1/2) *£21) ) * (-p+t31) * (p-t21) * (p-t11) ) *£32+ ( (-q 2% 3142+
q* ((p+tll) *q-t30) *£31-g 2*p*t11+t30*t11*q+t30* (£20+t30) ) *£12+ (-
t11+t31) * (((p-t1l) *q+t20+t30) *t31-p* (p-t1l) *q-p*t20-t11*t30))*
£2242+ ( (- 2*t3142+q* ( (p+t21) *q-t30) *£31-g 2*p*t21+t30*t21*q-t30*
£20) *£1242+ (2%q* (p- (1/2) *t11- (1/2) *£21) *£3142+ ( (-2*pr2+2*t11*t21)
*Q+p*t30+t11*t20-£21% (£20+t30) ) *£31+ ((t11+t21) *p-2*t11*t21) *p*q+ (
(-t20-£30) *t11+t21*£20) *p+t21*t11*£30) *t12- (p-t11l) * (~t11+t31) * (-
p+t31) * (p-t21) ) *£22-£12* ( ( ( (-p+t21) *q+t20) *t31+p* (p-t21) *q+ (-£20-
£30) *p+t21*£30) *t12+ (p-t21) * (p-t1l) * (-p+t31) ) * (-t21+t31)) ;

omegaJMUdt1] = (_t22_+112)1(_t12_+132) (-p° + (t11 4+ 121 + 131 + (12 + 122 )

+132) q) p*+ (((-122 —132) t12 — 122 132) ¢* + ((-131 —121) t12 + (-t11 —131) 122

— 132 (t11 +121)) q + (-120 — £30) t12 + 120 122 + 130 132 + (-131 —21) t11

—121131) p+q° 112122132 + (121 132 + 122 131) t12 + 122 132 t11) ¢* + ((£20 132
+ 121 131 +122130) t12 + ((-120 — 130) 132 + 131 t11) 122 + 132 t11 121) q + (120
+130) (131 —t11 +121) t12 + (11 130 — 131 (120 +130) ) 22 + (11 120 — 121 (120
+130)) 132 4 t11 121 131)

omegaJMUdt21 =

1
(-122+112) (132 —122)
—t21)p2—l— (((212 +132) 122 +112132) q2+ ((21 +131) t12 + (111 +131) 122
+ 132 (t11 +121)) g — 120122 — 130 132 + (120 +130) t12 + (t11 +131) 121 +131¢11) p

—q3 112122132 + ((-t11132 —t12¢31) 122 —t12 132 121) q2 + (((20 +130) 132
—131tl1] —t12130) 122 + (-tl11 121 —t12120) 132 — 12121 t31) q + 120 (131 + 111
—121) 122 + (121 (120 +130) —t11120) 132 + (-120t31 — 121 t30) t12 —t11 121 t31)

1 3
‘M 1= -t12 —122 —132) g — 31 —t11
omegaJMUdt3 (132 —122) (<112 +132) (p + ((-t t 132) g —t t

—t21)p2—l— (((2112 +122) 132 + 112 122) q2+ ((21 +131) t12 + (111 +131) 122
+ 132 (t11 +121)) g — 130132 — 120 122 + (120 +130) t12 + 131 (111 +121) +121t11) p

—q3 112122132 + ((-t11 122 —t12121) 132 —t12 122 131) q2 + (((220 +130) 122
—121tl1] —t12120) 132 + (-t11 131 —t12130) 122 — 12121 t31) q — 130 (131 —tl1
—121) 132+ (-t11 130 + 131 (120 +130)) 122 + (-120 131 — 121 130) ti2 —t11 121 t31)

(P*+ ((-t12 —122 —132) g — 131 — 111




omegaJMUdt]2 = >

omegaJMUdt22 =

1 1
(-122 +t12)% (-t12 +132)

— 2111 +121) 132 +2q ((-p +131) q +130) t1] — (121 +131) (-p +131) ¢°

(— (120 + 130)2 112° + ((~¢° (131

—130 (121 +131) q + (120 +2130) (120 +130)) 122+ (-2 ¢ ((p —121) g —120) t11
+ (p—121) (121 +131) > — 120 (121 +131) q + 2 120° + 3 t30 120 + 130°) 132 + (-120
—130) t1II* + (-2 (p —121) (-p+131) g +2 (120 +130) (131 —p +121)) t11 + (p
—121) (121 +131) (-p +131) g — (120 +130) ((-131 —121) p + 131* + 121 131
+t2]2))t]22+((q3(t3]—t]])t32—q((—p+t3])q—|—t30) t11+131 (-p+131) ¢°

+ 131130 ¢ — 130 (120 4 130) ) 122* + (—q3 (t11 —121) 132> + (2 G t1*—2g¢ ((zzz

+131) g+ % 120 + % t30) t11 +2q2t2] 131 + ((t20+2t30) 121 + 2131 (t20

+%t30)) qg—2 (t20+t30)2) 132+ ((2131 —2p) q +2130) t11° + (—(—p
+131) (131 +2 121 +p) g + (130 +3120) p — 121 130 — 3 (IZO—I-%L?O) t3]) 111 + (

-p* 121 +121131°) q + (—zzz 120 —2 131 (z20+ % t30j ) p+2 (120

+130) 131 (% 121 +t3])) 224 (g ((p—121) g —120) t11 — (p —121) 121 ¢°

+ 121120 g — 120 (£20 + 130) ) 132° + (((—2]) +2121) g +2120) t11* + (2 (p

—121) (%p+t31+%t21) q+ (120 +3130) p + (-4 120 — 3 130) t2]—t20t3]j tl1

+ (-p* 131 +121%131) g + ((-120 — 2 130) 121 — 31 130) p + 121 (£20 + 130) (131
+2121)) 32— (p—121) (p—t11) (131 —2¢11 +121) (-p +131)) t12 + ((-g* t11*
+q (831 +p) g+ 120 +130) t11 — ¢* p 131 — (120 +130) 131 g + 30 (120 + 130) ) 132
— (131 —t11) (((p —131) g —130) t1] +p (-p +131) g — p 120 + 131 (120 + 130)))
02224+ ((-g*t1P + ((p +121) ¢ + 120 +130) g t11 — ¢* p 121 — 21 (120 +130) ¢
+120 (120 +130)) 132° + (-q (31 —2p+ 21y t11* + ((-2p* + 2121 131) q + (-120
—130) p + 120131 +121130) t11 + ((121 +131) p —212131) p ¢ + (120121
+130131) p — 31 121 (120 +130)) 132 + (p —t11) (131 —t11) (-p +131) (p —121))
22— ((((-p+121) g+120) t11 +p (p —121) g +p 130 — 21 (120 +130)) 132 + (p
—121) (p—t11) (-p +131)) (111 —121) 132)
1 1

2 (-224112)* (132 —122)2
2

—221)t12—2q ((p—t11) g+ 120 +130) 21 + (p —t11) (t11 +131) ¢* + (120

(—t202t223 +((-¢ (131 +111

+130) (t11 +131) g +2120° +130120) 132 + (2 ¢ ((-p +131) q +130) 121 — (t11



omegaJMUdt32 =

+131) (-p+131) ¢* — 130 (11 +131) q + 120 (120 — 130) ) t12 + 120 121> + (-2 (p

—t11) (-p+131) g—2120 (131 —p +t11)) 221 + (p —t11) (t11 +131) (-p +131) g

+120 ((-t11 —131) p + 131 + 131 t11 +t]]2))t222+((q3(t]]—t2])t]2+q((p

—t11) g 4120 +130) 121 — (p —t11) t11 g* — t11 (120 + 130) q — 120 (120 + 130) ) 132*
3 2 2 .52 3 2

+(q (-121 +131) 112 +(2q 0217 —2 ((ﬂ] +t3])q—5t20)qt2] +24°t11 131

—|—(t]] (-120 +130) —2 131 (t20+%t30))q—2t202) 12+ ((-2p+21tll) g

—2120—2130) 21> + (2 (%p—l—ﬁ]—l—%tﬂ) (p—tll) g+ (2130 —120) p + (130

+4120) t11 + 131 (120 +z30)) 21+ (-p* 131 +t117131) g + ((£20 — 130) t11
—131130) p —t11 120 (31 +2t]])) 132+ (-q ((-p +131) g +130) 121 +131 (-p
+131) ¢* + 131130 ¢ + 130 120) 112* + (((2;31 —2p) g +2130) 21> + (—(—p

+131) (131 +2tll +p)qg+ (-2130—3120) p —t11130 + 3131 (t20—%t30)) 121

+ (-p*t1l +111131%) g + ((tZO +130) t11 42 131 (t20 + % t30) ) p—2 (tj’]
+%ﬂ]j t3]t20) t12— (p—121) (p—tll) (31 +tll —2121) (-p +t3])) 122
+((-g 2P+ ((p+1t11) g—120) g121 —g* p t11 + 120111 g + 120 (120 + 130) ) t12
+ (111 —121) (((-p+111) ¢ —120 —130) 221 +p (p —t11) g + p 130 + t11 120) ) 132°
+ (-2 +q (131 +p) g —120) 121 —g* p 131 + 131120 ¢ — 130 120) t12* + (¢ (
2p+131+t11) 217+ ((-2p> +2¢11131) q+p 120 + 11130 — 131 (120 +130)) 121
+ ((t11+131) p—2131t11) p g+ ((-120 — 130) t11 + 131 £30) p + 131 t11 120) t12

+ (el —121) (p—121) (p—111) (-p +131)) 132+ 112 ((((-p +131) g +130) 121
—p(-p+131) g+ (-1220 —130) p +120131) t12 + (p —121) (p —t11) (-p +131)) (
-121 +131))
-+ 12 5 (—t302t323+((2q3 (m—izzz
2 (-1124132)% (132 —122) 2
1

) zzzj t12—2q ((p—t11) g +120 4 130) 131 + (111 +121) (p —t11) ¢* + (20

+130) (¢t11 +121) q+t30(t20+2t30)) 122 + (—2q((p—t2]) q —120) 31 + (t11
+121) (p —121) qz—t20 (t11 +121)q—130 (120 — 130) ) t12 + 130 131° + (2 (p
—121) (p—tll) q+2t30 (p —tll —121)) 31 — (¢t1]1 +121) (p —121) (p —tll) q

—130 ((t11 +121) p —t11* — 121 t11 — 121%) ) 132* + ((—q3 (131 —t11) t12 +q ((p



—t11) g 4120 +130) 131 — (p —t11) t11 ¢* — t11 (120 + 130) q — 130 (120 + 130) ) 122*

2
-+HQO—ﬁMtH—%QO+2ﬁmtﬂ)q—2ﬁf)ﬂ2+(b2p+2ﬂ]hf—2ﬂ0

+ (—(f (-121 +131) t12* + (2 G131 =24 ((:11 Y20 g t30) 131 +2 g* 111 121

—2130) 31+ ((p—t11) (p+1t11 +2121) g+ (-130 + 2 120) p + t11 (4 130 + 120)
+121 (120 +130)) 131 + (-p* 121 + 117 121) q + (¢t11 (-120 + 130) — 21 £20) p

—2 (t]] + % rzz) t]]t30) 224 (q ((p—121) g —120) 131 — (p —121) 121 ¢°

+ 1211209 +130120) t12* 4+ (((-2p+2121) g +2120) 31* + ((p —121) (p +2 11
+121) g+ (2120 —3130) p —t11 120 — 121 (120 — 3 130)) 131 + (-p*t11

+1tll t2]2) g+ ((120 +130) t11 + (120 +2130) 121) p — 130121 (t11 +2121)) 112

+2 (;31—%;11—%;21) (-p +131) (p —21) (p—tll)) 132+ ((-g*131°

+q ((p+111) g—130) 131 — > p t11 + 130111 g + 130 (120 +130) ) 12 + (131
—t11) (((p—1t11) g+ 120 +130) t31 —p (p —t11) ¢ —p 120 — t11 130) ) 122> + ((

~G 3P +q ((p+121) g —130) 131 —g° p 121 + 130121 g — 130 120) 12> + (Zq (p

— % 111 — % rzz) B3+ ((-2p*4+2t11121) g+ p 130 + 111 120 — 21 (120

+130)) 131 + ((t11 +121) p — 2121 t11) p g + ((-120 —130) t11 + 121 120) p

+t21tllt30) t12— (p—tll) (131 —tll) (-p +131) (p—IZI)) 22 —t12 ((((-p

+121) g +120) 131 +p (p —121) g + (-120 —130) p + 121 £30) tI12 + (p —121) (p
—t11) (-p+131)) (-121 +131))

;Loading the purely time-dependent terms

> F22:=unapply (0,ttll, tt21, tt31, ttl2, tt22, tt32);
Fl11l:=unapply (0,ttll, tt21, tt31, ttl2, tt22, tt32);
F31l:=unapply (h/2*tt21* (-1/(tt22-tt32)-1n(tt22-tt32)/(ttl2-tt32)+
In(ttl2-tt22)/(ttl2-tt32)),ttll, tt21, tt31, ttl2, tt22, tt32);
F12:=unapply( h/2*tt21*tt31* (1n(tt22-tt32)/(ttl2-tt32)*2-1n(ttl2-
tt22) / (ttl2-tt32)*2) ,ttll, tt21, tt31l, ttl2, tt22, tt32 );
F32:=unapply (h*tt21*tt31/2* ((1n(ttl2-tt22)-1n(tt22-tt32))/(ttl2-
tt32)22) ,ttll, tt21, tt31, ttl2, tt22, tt32) ;
F21:=unapply (h*tt31/2* (1/(tt22-tt32) +1n(ttl2-tt22)/(ttl2-tt32)-
In(tt22-tt32)/ (ttl2-tt32))

, ttll, tt21, tt31, ttl2, tt22, tt32);
F22 = (#tll, 1121, 1131, tt12, 1122, tt32) =0 3




Fll = (1tll, 1121, 1131, tt12, 1122, tt32) —0

._ 1 B 1 _ In(#22 — 1132)
F31 := (ntll, 1121, 1131, 112, 1122, tt32) — > hu2l ( 27 — 130 112 — 132
In(#t12 — 1122) )

112 — 132
FI2 = (11, u21, u31, 112, 122, 132) >~ h 1121 131 ( In(#22 _”322) _ In(zl2 _”222) )
2 (1112 — 132) (112 — 1132)
F32 = (1], 121, 431, 112, 122, 132) — L PH2LH31 (In(u]2 — 122) —zln(tt22—tt32))
2 (112 — 1132)
— 1 1 In(1t12 —1122)
F21 := (ntll, 1121, 1131, 112, 1122, tt32) — ) hu3l ( 22 — 130 12 — 132

In (7122 —1t32)

_ w2 —u32 )

| Loading the Hamiltonians in the canonical directions

> Hamell := unapply( (-p"3+((tl2+t22+t32)*q+tll+t21+t31)*p"2+(( (-
t22-£32) *£12-t22*t32) *q*2+ ( (-t31-t21) *£12+ (-t1l1l-t31) *£22-£32*
(t11+t21) ) *q+tl2* (-t20-t30) +£22*£20+t32*t30+ (-t31-t21) *t11l-t21~*
t31) *p+g* (qh2*£12*£22*£32+ ( (£22*t31+t32*t21) *t12+t22*£32*t11l) *q+
(t22*£30+t32*£20+t21*t31) *t12+ ( (-t20-t30) *£32+t11*t31) *£22+t32*
t11*t21) )/ ((t1l2-t32) * (t1l2-t22))
+(((t20+t30) *£12+t31*t11-t20*t32-t30*£32) *£21-t11*t20* (-t32+t22))
/ ((-t22+t12) * (£12-t32))
+F11(t11,t21,t31,t12,t22,t32)
r A/ P);
Hame2l:= unapply( (p”"3+((-t1l2-t22-t32)*q-t31-t11-t21)*p 2+ (((tl2+
£32) *£22+£12%t£32) *q*2+ (£12* (£21+t31) +t22* (£t11+t31)+t32* (t11+t21))
*qg+ (h-t20) *t22+ (t30-h+t20) *t12-t32*t30+t11* (£t21+t31) +t21*t31) *p-
g* (qh2*£12*£22*t32+ ((£12*t31+t32*t11l) *£22+t12*£32*t21) *q+ (t12*
£30+ (-t30+h-t20) *t32+t11*t31) *£22+ ( (-h+t20) *£32+t21*t31) *t12+t32*
t11*£21) )/ ((t22-t32) * (t12-t22))
+(((-t12+t32) *t20-t31*t11-t12*t30+t30*t32) *t21+t11*t20* (-t32+t22)
)/ ((-t22+4t12) * (-t32+t22))
+F21(t11,t21,t31,t12,t22,t32)
r A/ P);
Hame31l:=unapply ( (-p*3+ (t11+t21+t31+(t12+t22+t32) *q) *p*2+ ( ((-t1l2-
t22) *£32-t12%t22) *q*2+ ((-t21-t11l) *£32+(-t31-t21) *t12-t22* (t11l+
t31)) *qg+ (-h+t30) *t32+ (-t30+h-t20) *£12+t22*t20+ (-t31-t21) *t11-t21*
t31) *p+g* (£E12*£22*£32*q 2+ ((£12*t21+t22*t11) *£32+£31*t12*t£22) *qg+
(t12*t20+ (-t30+h-t20) *£22+t11*t21) *t32+ ( (-h+t30) *t22+t21*t31) *
t12+£22*t11*t31) )/ ((t22-t32) *(t12-t32))
+(((-t20-t30) *£32+£31*t11+t12*t20+t12*t30) *£21-t11*t20* (-t32+t22)
)/ ((t12-t32) * (-t32+t22))
+F31(tl1,t21,t31,t12,t22,t32)

,9d,P);




Hamel2:=unapply ( ( (£32*t22* (£21+t31-2*t11l) *q*3+ (- (t22+t32) * (t21+
£31-2%t11) *p+ (-h*t32+£31* (£21+t31-2%t11l) ) *£22+t32*£21* (£t21+t31-2*
t11)) *q*2+ ((t21+t31-2*t1l) *p*2+ (h*t22+h*t32- (t21+t31) * (£t21+t31-2*
t11)) *p+ (-2*t30*t11+t21*t30+ (-h+t30) *t31) *£22+ (-2*t11*t20+ (-h+
£20) *£21+t31*t20) *£32+t31*t21* (£21+t31-2*t1l)) *g- (p*h+ (-2*£30-2*
£20) *t11+ (t21+t31) * (£30-h+t20)) *p) *t1242+ (- ((-t11l+t31) *t22-t32*
(E11-t21) ) *£32*%£22*g~3+ ( ((-t11+t31) *£2242-t3242* (£11-t21)) *p+ (h*
£32-t31* (-t11+t31)) *£2242+ (2* ((1/2) *h*£32+ (£t11-t21) * (-t11+t31))) *
£32%t£22+£21*£3242*% (£11-t21) ) *q 2+ ( ( (-t11+t21) *£22+t32* (-t11+t31))
*pA2+4 (~h*£2242+4 (-2*h*£3242*%t11* (£11-t21) ) *£22-h*£3242-2*t11* (-
£11+4t31) *£32) *p+ (£30*t1l- (-h+t30) *t31) *£2242+ ( ((3*t20+3*t30) *t11l+
(h-t20-2*t30) *t21- (-h+2*t20+t30) *£31) *£32+t31* (£t11-t21) * (-2*t11l+
£31) ) *£22+ (2% (((1/2) *t11*t20+(1/2) * (h-t20) *£21) *£32+ (-t11l+t31) *
£21% (- (1/2) *£21+t1l))) *t32) *q-p* ((t21+t31-2*t1ll) *p~2+ (-h*t22-h*
£32- (t11+t21+t31) * (£21+t31-2*t11l) ) *p+ ((3*t20+t30) *t11+ (h-t20) *t21
- (-h+2*t20+t30) *£31) *£22+ (t11* (£t20+3*t30)+ (h-t20-2*t30) *t21- (-h+
£30) *£31) *£32+ (£21+t31-2*t11) * (t11* (t21+t31)+t21*t31))) *t12+t32*(
((-t1l1+t31) *t22-t32* (t11-t21)) *p+ (-h*t32-t11* (-t11+t31)) *£22+t32*
£11* (t11-t21)) *t22*g*2+ (- ((-t11+t31) *£22-£32* (£t11-t21)) * (£22+t32)
*pA2+4 ((£32*h-t1142+£3142) *£2242+ (h*£3242+ (-2*t1142+2*t21*£31) *
£32) *t22+ (-t11/2+t2142) *t3242) *p+ ( ( (-t20-t30) *t11l+ (t30-h+t20) *
£31) *£32-t11*t31* (-t11+t31)) *£2242-t32* ((t1ll* (t20+t30)- (£t30-h+
£20) *£21) *£32- (£11* (£21+t31) -2*t21*t31) *t1l) *t22+£3242*t11*t21*
(t11-t21) ) *g+p* (((-t11l+t31) *£22-t32* (£t11-t21)) *p*2+ ( (-h*t32- (-
£11+4t31) * (£11+4t21+t31)) *t22+£32* (£11-t21) * (t11+t21+t31)) *p-t20* (-
t114+t31) *£2242+ ((t11l* (t20+t30)+ (h-t20) *t21- (-h+t30) *£31) *£32+ (-
£114+t31) * (£11* (£21+t31)+t21*t31)) *£22+t32* ((-t31-t21) *t11+t32*t30
—£21*£31) * (£11-t21)) )/ (2* (£12-t32) *2* (t12-t22) ~2)
+((-(1/2)*t12+(1/2) *t32) *t21+ (t11l-(1/2) *t31) *t12+ (- (1/2) *t22-
(1/2) *t32) *t11+(1/2) *t22*t31) * (((-t20-t30) *t12-t31*t11l+ (£20+t30) *
£32) *£21+t11*t20* (-£32+t22) ) / ((t12-t32) 22* (-t22+t12) *2)
+F12(t11,t21,t31,t12,t22,t32)

' P);

Hame22:=unapply( ((tl2*t32* (t11-2*t21+t31)*g*3+ (- (t12+t32)* (t1ll
-2%£21+4t31) *p+ (~h*t12+t11* (£t11-2*£21+t31)) *£32+t12*£31* (t11-2%
£21+4t31) ) *q 2+ ((t11-2*t21+t31) *p~2+ (h*t32+h*t12- (t11+t31) * (t11-2*
£21+4t31)) *p+ ((2*t30-2*h+2*t£20) *£21+ (-t30+h-t20) *£31-t11* (£20+t30)
) *£32+ (-2*t21*t30+ (-h+t30) *£31+t30*t11) *£12+t11*t31* (t11-2*t21+
t31)) *q- (p*h+ (-2*h+2*£20) *t21-t20* (t11+t31) ) *p) *£2242+ (-t12*t32*
(£32% (£11-t21)+t12*% (-t21+t31) ) *q" 3+ ( (£3242* (£t11-t21) +t1242* (-t21+
£31)) *p+ (h*t12-t11* (£11-t21)) *£3242-2*£12* (- (1/2) *h*t12+ (t11l-t21)
* (—t214t31)) *£32-t31* (-t21+t31) *£1242) *q*2+ ( ( (-t21+t31) *£32+t12*



(t1l1-t21) ) *p~2+ (-h*£3242+ (-2*h*t12-2*£21* (-t21+t31) ) *t32-t12* (h*
£1242%t21* (£11-t21))) *p+ ( (-t30+h-t20) *£21+t11* (£20+t30) ) *£3242+ ( (
(3*h-3*t20) *t21+ (-h+2*t20+t30) *t31- (-t20+t30) *t11l) *t12-t11l* (-2*
£214+t11) * (-t21+t31) ) *t32-t12* ((-t21*t30+ (-h+t30) *£31) *t12+t31*
(E11-t21) * (£31-2*t21))) *q- ((t11l-2*t21+t31) *p*2+ (-h*t32-h*t12-
(E11+t21+£31) * (£11-2*t21+t31)) *p+ ( (2*t30+h-t20) *t21+ (h-t30) *t31-
(-t20+t30) *t11) *t32+ ( (-2*t30+3*h-3*t20) *t21+ (-h+2*t20+t30) *t31+
£11* (£t20+t30) ) *t12+ (£11-2*t21+t31) * ((t11+t31) *t21+t1l1*t31)) *p) *
£22+4t12% ((£32* (t11-t21)+t1l2* (-t21+t31)) *p+ (-h*t12-t21* (t11-t21))*
£32-t12*£21% (-t21+t31) ) *t32*q*2+ (- (£12+£32) * (£32* (£t11-t21)+t12* (-
£21+4t31)) *p 2+ ((t12*h+t1142-£2142) *£3242+ (h*t1222+ (2*t11*t31-2*
£2142) *£12) *£32+t1242% (-t2142+t3142) ) *p+ ( ( (-h+t20) *£21-t11*t20) *
£12-t11*t21* (£t11-t21)) *t3242-t12* (((h-t20) *t21+t31*t20) *t12+ (-tll
—£31) *t2122+2%£11*£21*£31) *£32-£31*t1242*£21* (-t21+t31) ) *q+ ( (£32*
(t11-t21)+t12* (-t21+t31) ) *p*2+ ((-h*t12- (t11-t21) * (t11+t21+t31))*
£32-t12* (-t21+t31) * (£11+t21+t31) ) *p-t30* (£11-t21) *£32*2+ ( ( (h-t20)
*£21+ (h-t30) *t31+t11* (t20+t30)) *t12+ (t11-t21)* ((t11+t31) *t21+tll*
£31) ) *t32+t12* ((t30-h+t20) *t12+ (t11+t31) *t21+t11*t31) * (-t21+t31))
*p) / (2% (£22-£32) 22* (£12-t22) *2)

- ((-t31*t11-(t20+t30)* (t12-t32)) *t21+t11*t20* (-t32+t22)) * ((tl2-2*
£22+t32) *£21+ (£11+t31) *£22-t11*t32-t12*t31) / (2* (-t32+t22) *2* (-
£22+t12) ~2)

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

', P);

Hame32:=unapply( ((-(2*(t31-(1/2)*tll-(1/2)*t21))*t1l2*t22*q*3+(
(2% (£31-(1/2) *t11-(1/2) *t21) ) * (t12+t22) *p+ (-h*t12- (2* (£31-(1/2) *
t11-(1/2)*t21)) *t1l) *t22- (2* (£31-(1/2) *t11l-(1/2)*t21)) *t12*t21)*
g2+ ((t11+4t21-2*£31) *p~2+ (h*t22+h*t12+ (2* (£31-(1/2) *t11l-(1/2) *
£21)) * (£t11+t21) ) *p+ ((2*t30-2*h+2*t20) *t£31+ (-t30+h-t20) *t21-t11*
(t20+t30) ) *t22+ (-2*t31*t20+ (-h+t20) *t21+t11*t20) *t12-2*t21* (t31-
(1/2) *t11l-(1/2) *t21) *t1ll) *q-p* (p*h+ (2*t30-2*h) *£31-t30* (£t11+t21))
) *£3242+4 (£12*% ((-t1ll+t31) *£22+t12*% (-t21+t31) ) *£22*q*3+ (((t1ll-t31) *
£2242-t1242% (-t21+t31) ) *p+ (h*t12+t11* (-t11+t31) ) *£2242-2*£12* (-
(1/2) *h*£12+4 (-t21+t31) * (-t11+t31) ) *£22+£21*£1242*% (-t21+t31) ) *q*2+
(((t21-t31) *t22-t12* (-t11l+t31)) *p”2+ (-h*t2242+ (-2*h*t12+2*£31* (-
£21+4t31) ) *£22-h*t1242+2*t31* (-t11+t31) *t12) *p+ ( (-t30+h-t20) *t31+
t11* (£20+t30)) *£2222+ ( ((-3*t30+3*h) *t31+ (-h+t20+2*t30) *t21+ (-t20+
£30) *t11) *£12- (2% (-t21+t31) ) * (- (1/2) *t11+t31) *t1ll) *£22-2*t12* ( (-
(1/2) *t31*t20-(1/2) * (h-t20) *£21) *£12+ (-t11+t31) *t21* (t31-(1/2) *
£21))) *q+ (2% ((t31-(1/2) *t1ll-(1/2) *t21) *p~2+ ((1/2) *h*t22+(1/2) *h*
£12- (t31-(1/2) *t11-(1/2) *t21) * (£11+t21+t31)) *p+( (- (1/2) *h-t20+
(1/2) *t30) *t31+t21* ((1/2) *t20-(1/2) *h) - (1/2) * (-t20+t30) *t11l) *t22+



((t20+43*t30* (1/2)-3*h* (1/2) ) *t31+(-t30+(1/2) *h-(1/2) *t20) *t21-
(1/2) *t11* (t20+t30)) *t12+ (t31-(1/2) *t1l-(1/2) *t21) * ((tll+t21)*
£31+t11*t21))) *p) *£32-t12*t22* (((-t1ll+t31) *t22+t12* (-t21+t31)) *p+
(h*t12-t31* (-t11+t31)) *£22-t12*t31* (-t21+t31) ) *q*2+ ((t1l2+t22) * ( (-
t114+t31) *£22+t12* (-t21+t31) ) *p~2+ ((t1l2*h+t1142-t3142) *t22~2+ (h*
£1242+4 (2*£11*t21-2*£3142) *£12) *£22+ (£2142-t3142) *£1242) *p+ ( ( (-h+
£30) *£31-t30*t11l) *t12+t11*t31* (-t11l+t31)) *t2242+((-t21*t30+ (-h+
£30) *£31) *£12+t31* ((t11+t21) *£31-2*t11*£21) ) *t12*£22+£31*£1242%*
£21* (-t21+t31)) *q- (((-t1ll+t31) *£22+t12* (-t21+t31)) *p~2+ ((h*tl2- (-
t114+t31) * (£11+t21+t31)) *£22-t12* (-t21+t31) * (t11+t21+t31)) *p-t20*
(-t11+t31) *t2242+ (((-h+t30) *t31+ (-h+t20) *t21-t11* (t20+t30)) *t12+
(-t11+t31)* ((t11+t21) *t31+t11*t21)) *t22+t12* ((£30-h+t20) *t12+
(t11+t21) *£31+t11*£21) * (-t21+t31)) *p) / (2* (£22-t32) *2* (t12-t32) ~2)
+(((t20+t30) *£32-t31*t11l- (£20+t30) *t12) *t21+t11*t20* (-t32+t22)) * (
(t12-t32) *£21+ (-t11+2*t31) *£32+ (-t12-t22) *£31+t11*t22) / (2* (-t32+
£22) 22* (t12-t32) ~2)

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

', P);

1 3
Hamell = (g, - t12 +122 +132 tl] +121 4
ame (qm_’pﬁz+ﬂm(ﬂ2—ﬁm(”+(( 22 4132) g+l + “@)

+131) p* + (((-122 —132) t12 —122132) ¢* + (31 —121) t12 + (-t11 — t31) 122
— 132 (t11 +121)) q + (-120 — £30) t12 + 120 122 4+ 130 132 + (-131 —21) t11
—121131) p+q (7112122132 + ((121 132 + 122 131) t12 + 122132 t11) q + (12032

+ 121 131 + 122 £30) t12 + ((-120 — 130) t32 + 131 t11) 122 + 32 t11 121) )
n ((£20 +130) t12 +131¢t1]1 — 132120 —130132) 121 —t11 120 (-132 +122)

(-122 +112) (112 —132)

1 3
Hame2l = (g, -t12 — 122 —132) g — 131 —tl]
ame (qp%+pﬁz+ﬂm(¢ﬂ+ﬁm(p+4( )q

—121) p*+ (112 +132) 122 +112132) ¢° + (121 +131) t12 + (¢1] +131) 122
+132 (t11 +121)) g+ (h — 120) 122 + (130 — h +120) t12 — 130132 +t11 (121 +t31)
+121131) p—q (g* 112122132 + ((¢11 132 + 112 131) 122 + 1232 21) q + (t12 t30

+ (=120 — 130 + h) 132 + 131 t11) 122 + ((-h +120) t32 + 121 131) t12 + 132 111 121) )
((-t124+132) 120 — 131 t1] — 12130 +130132) 121 + 111120 (-132 +122)

+ (-122 4 t12) (-132 +122)
1 1 In(-£22+112)  In(-132 +122) )
— h3l —
T ht (—tﬂ-%ﬁ2 t12 — 132 t12 — 132
Hame31 == (q, p) — ! (-p° + ((t12+ 22 +132) g + 11 + 121

(-132 4 122) (t12 —132)
+131) pP+ (((-t12 —122) 132 — t12122) ¢* + ((-12] —t11) 132 + (-13] —121) t12
— (11 +131) £22) g + (-h +130) 132 + (-120 —t30 + h) t12 + 120 22 + (- 131
—21)tll —21t31)p +¢q (q2 2122132 + ((¢t11 122 +¢12121) 132 +t1212231) g
+ (t12120 + (120 — 130 + h) 122 + 121 t11) 132 + ((-h + 130) 122 + 121 £31) t12

+122¢11131))




((-120 —130) 132 + 31 t1] + 112120 +¢t12130) 121 — 11120 (-t32 +122)

+ (—132 +122) (12 —132)
1 o (o132 +122) | In(-122 +112) )
oy hel ( 132 + 122 02 —132 T d2—1m32

Hamel?2 := (q,p)—>l 21
2 (112 —132)° (-122 4112

(22 4132) (131 =211 +21)p+ (-ht32 +31 (31 —2t1] +121)) 122

. ((t32 22 (131 2111 +121) ¢ + (

+132121 (31 — 2111 +t2]))q2+((t3]—2t]] +t2])p2+(ht22—|—ht32—(t2]
+131) (131 —2t11 +121))p+ (-2t11130 + 121130+ (-h +130) 131) 122 + (
21111204 (-h +120) 121 +120131) 132 + 31121 (131 —2¢t1]1 +121)) g — (ph + (
-2130—2120) t11 + (21 +131) (130 —h +120)) p) 112> + (—((t.?] —tll) 122

— 132 (11 —121)) 132122 ¢ + (((m —t11) 122* — 132> (111 —121)) p + (h 132

— 131 (131 —1tll)) 1222 +2 (% ht32 + (111 —121) (131 —t]])) 132122 + 121 132 (111

—zzz)) q + (((—zu +121) 122 +132 (131 —t11)) p* + (-h 122> + (-2 h 132
+2111 (1] —121)) 122 —h 132> — 2 t11 (131 —t11) t32) p + (111130 — (-h

+130) t31) 122> + (((3£220+3130) t1]1 + (h —120 —2130) t21 — (-h +2 120

+130) t31) 132 + 131 (t1]1 —121) (-2tl]1 +131)) 122+ 2 ((%t]]t20+% (h

—120) zzz) 132 4+ (131 —t11) 121 (% 121 +z11j) t32) g—p (131 =211 +121) p*

+ (-h 122 —ht32 — (t1] + 121 +131) (131 —2t11 +121)) p + ((£30 + 3 120) t11 + (h
—120) 121 — (-h + 2 120 +30) 131) 122 + (¢t11 (120 + 3 £30) + (h — 120 — 2 130) 121
— (~h+130) 131) 132 + (31 —2 11 4+ 121) (11 (21 +131) +121131))) t12

+132 (((131 —t11) 122 —132 (t11 —121)) p + (~h 132 —t11 (131 —t11)) 122

+132¢11 (t11 —121)) 122 ¢* + (- (131 — t11) 122 — 132 (¢11 —21)) (£22 +132) p*

+ ((he32 =112 +131%) 2222 + (h 1322 + (-2 111> +2 121 131) 132) 122 + (-t1 17
+1217) 132%) p + (((-120 — 130) t11 + (130 — h +120) 131) 132 — t11 131 (131

—t11)) 122° — 132 (((£20 4 130) t11 — (£30 — h +120) 121) 32 — (¢t11 (121 +131)
—2121131) t11) 122 + 132211 121 (t11 —121)) g +p (131 —t11) 122 — 132 (¢11
—121)) p*+ ((~h 32 — (131 —t11) (t]11 4+ 121 +131)) 122 + 132 (t11 —121) (11 + 121
+131)) p — 120 (131 — t11) 122> + (((£20 +130) t11 + (h —120) 121 — (-h

+130) 131) 132 + (131 —t11) (t11 (121 +131) +121131)) 122 + 132 ((-131 —121) t11

130132 —121131) (t11 —121))) + - 2(((_lt12
(t12 —132)° (-122 +112) 2
1 1 1

1 1
+ > t32) 21 + (t]] ) t3]) t]2—+—( ) 122 ) t32) tll + ) t22t3]) (((-120




—130) t12 — 31 t11 + (120 +1t30) t32) t21 + 111120 (-132 +122) ))

L hiBl ( 1“(‘f32+f2§) _ ln(-t22+t1§) )
(112 —132) (112 —132)

2
Hame22 = (g, p) =~ 1 : ((;1252 (131 +111 —2121) ¢* + (
2 (-132+122)° (-122 +112)

-(t124132) (31 +tl]l —222])p+ (-htl12+1t1] (31 +t1]1 —2121)) 32

+ 112131 (131 +111 —2121)) ¢* + (131 + 111 —2121) p* + (W 132 + h t12 — (¢1]
+131) (131 +t11 —2121)) p+ (2130 —2 h +2 120) 121 + (-120 — 130 + h) 131
— (1204 130) t11) 132 4 (-2 121 130 4+ (-h +130) 131 + 11 130) 12 +t11 131 (131
+t11—2021)) g— (ph+ (-2 h+2120) 21 — 120 (11 +131)) p) 122> + (

~t12132 (132 (t11 — 121) + 112 (121 +131)) ¢° + ((522 (t11 —121) + t12° (-121

+131)) p+ (ht12 —1tl] (t]]—tZ]))t322—2t]2 (—%htlZ—l—(t]]—tZ]) (-121

+t3])) 132 — 131 (-121 +131) t]22) G+ (((-221 +131) 132 4+ 112 (111 — 121)) p* + (

~h 3224 (-2 ht12 —2121 (-121 +131)) 132 —t12 (ht12 +2 121 (t11 —121))) p + ((
~120 — 130 + h) 121 + (£20 4 130) t11) 132> + (((3h —3120) 121 + (-h +2 120

+130) 131 —t11 (-120 +130)) ti2 —t1l (-2121 +tll) (-121 +131)) t32 —t12 ((
~121 130 + (-h +130) £31) t12 + 131 (t11 —121) (131 —2121))) q — ( (131 +t11
—2021) pP+ (~ht32 —htl2 — (t1] + 121 +131) (131 +t11 —221)) p+ (2130 +h
—120) 121 + (h —130) 131 —t11 (120 +130)) 132 + ((-2130 +3 h —3120) 121 + (-h
+ 2120 +130) 131 + (120 4+ 130) t11) t12 + (131 +t11 —2 21) ((t11 +131) 121
+131t11)) p) 122 + 112 ((£32 (1] —21) + 12 (-121 +131)) p + (-h t12 — 21 (t11
—121)) 132 — 1221 (-121 +131)) 132 q2+ ( -(t12 +132) (132 (¢t11 —121) +t12 (-121
+130)) pP 4 ((ht12 4+ 1117 —21%) 132° + (h 1122 + (2 ¢11 131 —2 121°) 112) 132

+ 1122 (-2 +1317)) p+ (((-h +120) 121 —t11 20) t12 —t11 21 (t11 —121)) 32
—ti2 (((h —120) 121 +120t31) t12 + (-t11 —131) 217 +211121 t3]) 32

— 1311122121 (121 +131)) g + ((£32 (t11 —121) + 112 (21 +131)) p* + ((-h tI2
— (¢t11 —121) (t11 + 121 +131)) 132 —t12 (-121 +131) (t11 + 121 +131)) p — 130 (11

—121) 132> + (((h—120) 121 + (h —130) 31 + (120 +130) t11) t12 + (t11
—121) ((t11 +131) 121 +t31¢tl11)) t32 +t12 ((t30 —h +120) t12 + (¢t11 +131) 121

-I—ta"’]t]])(—t2]—|-t3’]))p)—i ! 5 (=131 111 — (120

2 (=132 +4122)% (-122 +112)
+130) (t12 —132)) 121 + 111120 (-132 +122)) ((t12 —2 122 4+ 132) 121 + (¢11
+131) 122 — 132 t11 — t12131))

Hame32 = (q,p)—>l 12 ((
2 (-1324122)7 (112 — z32

(t3] — —tll

1 1

) zzzj 1121224 + (2 (t3] — il = 21| (112 +122)p + (—huz-z (t3]



L t]]—%tZ]j t]]) 122 =12 (t3]—%t]]—%t2]j t]ZtZ]) q2+ ((t]] + 121

2
—2t3])p2+ (ht22+ht]2+2 (t.?]—%t]]—%tﬂ) (t11 +t2]))p+((2t30
—2h+2120) 31 + (-120 —t30 + h) 121 — (120 +130) t11) 122 + (-2 120131 + (-h
+120) 121 +t11120) t12 —2 121 (ﬁ] —%t]] - % IZI) t]]j q—p ((ph+ (2130

—2h) 31 —130 (t11 +t2]))) 132 + (t]Z ((31 —tll) 22 + 112 (-121 +131)) 122 q3

+ (((t]] —131) 122 —t12* (-121 +131)) p + (W t12 +t11 (3] —t11)) 122> — 2 ¢12 (

—%ht]Z—l—(—tZ] +131) (t3]—t]])) t22+t2]t]22(—t2] +t3])j q2+ (((tZ]

—131) 122 — 112 (131 —t]]))p2+ (—ht222+ (-2ht12+2131 (-121 +131)) 122
—ht12* 4+ 2131 (131 —t11) t12) p + ((-120 — 130 + h) 131 + (120 +130) t11) 122>

+ (((—3t30—|—3h)t3]—|—(—h+t20—|—2t30) 221 +t1l (-120+130)) ti12 —2 (-121

+131) (—% t1] +t3]) t]]) 122 —=2112 ((—% t20t3]—% (h —120) t2]) t12 + (131

—t11) 21 (tsz—itzz))) g+2 ((:31—it11—i t2])p2+ (i h 122
2 2 2 2
1 1 1

+ o hil2 = (t31—5t11—5t2]) (t11 + 121 +t31)jp—+— ((—%h—zzo
+%t30) 131 + 121 (% tzo—%h) —%t]] (—t20+t30)) 122 + ((tZO-I—%tS’O

— % h) 131 + (—t30+ % h— % t20) 121 —% (120 + 130) t]]) t12 + (t3] — % t11

— % t2]j (31 (t11 +121) +121 t]]))p) 132 — 112122 (((t31 —t1l) 122 +1t12 (-121
+131)) p+ (ht12 —131 (131 —t11)) 122 —t12 131 (-121 +131)) ¢° + ((¢12

+122) (131 —t11) 22 + 112 (-221 +131)) p* + ((ht12 + 1117 — 131%) 122* + (h 112
+(2¢11 21 —2131%) t12) 122 + (21 — 131%) t12°) p + (((-h +130) 131

—t11130) t12 + 111131 (131 —t11)) £22° + ((-121 130 + (-h +130) 131) t12

+131 (131 (¢t11 +121) — 221 t11)) 12122 + 131 t12* 121 (-121 +131)) g — (( (31
—t11) 122 + 112 (221 +131)) p* 4 ((ht12 — (31 —t11) (t]11 4121 +131)) 122

— 112 (-121 +131) (t11 4+ 121 +131)) p — 120 (131 —t11) 122> + (((-h +130) 131 + (
~h+120) 1221 — (120 +130) t11) t12 + (£31 —t11) (£31 (t11 +121) + 121 t11)) 122

+ 112 ((130 —h +120) t12 + 131 (111 +121) +121t11) (-121 +131)) p)

—|—i I ((((20+130) 132 — 131 t11 — (120 +130) t12) 121

2 (-1324122)% (112 — 132)?
+ 111120 (-132 +122)) ((t12 —132) 121 + (-t11 +2131) 132 + (-t12 — 122) 131

+122111)) + 1 h21¢31 (In(-122 +112) —Zln( -132 +122))
2 (t12 — 132)

:Matching the JMU tau-function with the Hamiltonians evaluated at \hbar=0




> Ctll:=simplify (omegaJMUdtll - (-residue (Hamell (q,p)/h,h=0) +F11
(t11l,t21,t31,tl1l2,t22,t32) ));
Ct21:=simplify (omegadMUdt21l - (-residue (Hame2l (q,p)/h,h=0) +F21
(t1l1,t21,t31,t12,t22,t32) ));
Ct31l:=simplify (omegaJMUdt31l - (-residue (Hame3l(q,p)/h,h=0) +F31
(t1l1,t21,t31,t12,t22,t32)));

Ctl2:=simplify (omegadMUdtl2- (-residue (Hamel2 (q,p)/h,h=0) +F12
(tll,t21,t31,tl2,t22,t32) ));

Ct22:=simplify(simplify (omegaJMUdt22- (-residue (Hame22 (q,p) /h,h=0)
+F22 (tl1ll1l,t21,t31,t12,t22,t32) )));

Ct32:=simplify(simplify (omegaJMUdt32- (-residue (Hame32 (q,p) /h,h=0)

+F32(t11,t21,t31,t12,t22,t32) ))) ;
(220 4 130) (t11 —131)
11 =
ct t12 —132 ®)

1 1
Ci21 = — ~h131 (- : :
y T rm) =5 (-132 +122) In(-122 + 112) + h 131 (-132

+122) In(-132 +122) — (112 —132) ((h —2120) 31 + 2121 120))

1 1
Ct3l == — ~h21 (-132 + -122 + + -
> (C132+122) (2 —132) ( (-1324+122) In(-122 +t12) + ht2] (-132

+122) In(-1324+122) + ((-h —2120) 121 +2 11120+ 2130 (t11 —131)) 132 +1t12 (h
+2120) 21 —2 (120 +130) (t11 —131) 122 —2t12120131)

CE]2==:;L I (he21131 (122 +112) In(-122 +1t12) —h 121 131 (

2 (112 —132)% (-122 +112)
~122 + t12) In(-132 + 122) — (120 + 130) ( (120 + 130) 112> + ((-122 —132) 130

— 2132120 + (t11 —t31)%) t12 + 122 130 132 + 120 132> — 122 (¢11 — t31)?))

C22 = - ! (120 (120 122* + ((-2 120 — t30) 132 + 12 130

2 (132422 (-122 +112)

— (1221 —131)) 122 + (130132 + (121 — 131)?) t12 + (120 +130) 132%))

6332:==-L I (—h121t31(-132-+t22)21n(—t22-+t12)

2 (=132 +122)% (112 — 132)?
+h 21131 (-132 +122)* In(-132 + 122) —130° 132° + (130 (120 + 2 130) 122 + ( (-2 11
+221) 131 + 117 —t12 130 — 121°) 120 + 130 (¢11> — 2 11 131 + t12 130 + 131%) ) 132°
+ (=130 (120 +130) 122* + (-2 (t11 —131)* 120 — 2 130 (11> — 2 t11 £31 + 112 130
+131%)) 122 + 112120 (112130 + 2 121> — 4 121 131 + 2 131%) ) 132 + (120 +130) (¢11°
| = 2411131 + 112130 +131°) 1227 — 112 120 122 130 — t12° 120 (121 — 131)°)
> GSolOldCoordinatesbis:= -t20*t21* (t21-2*t31)/ (2*t22-2*t32)+ (t20+
£30) *£11* (-2%t£31+t11) / (2*£12-2%£32) —£3142* (£30*£32+ (-£20-£30) *
£22+£12%£20) / ( (2% (-£32+t22) ) * (£12-t32) )+ (1/2) *1n (-t32+t£22) *£20*
£30-(1/2) *1n (t22-t12) *£2042- (1/2) *1n (t22-t12) *£20*£30- (1/2) *1n
(t12-£32) *£20*£30- (1/2) *£30~2*1n (t12-t32);

(6)



GSolOldCoordinatesbis = - 120121 (121 —21t31) I (120 +130) t11 (-2 131 +tll)

2122 —2132 2112 —2132

1 131° (130132 + (-120 —130) 122 +¢12 120) n
2 (-132 +122) (112 —132)

_ L In(£22 —1t12) 120 — In(£22 —t12) 120 t30 —

% In(-132 + 122) £20 130
1 1
) ) In(t12 —132) 120 t30

— 1

—~Eﬁ&mum—ﬁm

;We can express the JMU differential using the times (T 1,...,T 5,tau)

> TT1:=unapply (tl12+t22+t32,t11,t21,t31,t12,t22,t32);
TT2:=unapply (t11+t21+t31,t11,t21,t31,t12,t22,t32);
TT3:=unapply (t22,t11,t21,t31,t12,t22,t32);
TT4:=unapply (t11,t11,t21,t31,t12,t22,t32);
TT5:=unapply (£32,t11,t21,t31,t12,t22,t32);

tl2,t22,t32)=tau },{tll,t21,t31,t1l2,t22,t32});

tllfunction := T4;
tl2function := -T3-T5+4T1;

T2-T1*T4-2*T3*T2-T5*T2+4+3*T4*T3) / (2*T1-3*T3-3*T5) ;
t22function := T3;

T1*T24+T1*T44+T3*T2+2*T5*T2-3*T4*T5) / (2*T1-3*T3-3*T5) ;
t32function := T5;

t22function,t32function)) ;
t22function,t32function)) ;
t22function,t32function)) ;
t22function,t32function)) ;
t22function,t32function));

simplify (taufunction(tllfunction,t2l1function,t31function,
tl2function,t22function,t32function));

diff (t21function, tau) *partialt21+diff (t31function, tau) *

solve ({TT1(tl1l1l,t21,t31,t12,t22,t32)=T1,TT2(t1l1,t21,t31,tl1l2,t22,
t32)=T2,TT3(tll,t21,t31,tl2,t22,t32)=T3,TT4(t11,t21,t31,t1l2,t22,
t32)=T4,TT5(t11,t21,t31,t12,t22,t32)=T5, taufunction(tll,t21,t31,

t21function := (tau*sqrt((-2*T3-T5+T1)* (-T3-2*T5+T1) * (T3-T5))+T1*

t31lfunction := -(tau*sqrt((-2*T3-T5+T1)* (-T3-2*T5+T1) *(T3-T5)) -

simplify (TT1 (tllfunction, t21function, t31function,tl2function,

simplify (TT2 (tllfunction, t21function, t31function, tl2function,

simplify (TT3 (tllfunction, t2l1function,t31function,tl2function,

simplify (TT4 (tllfunction, t21function, t31function, tl2function,

simplify (TT5(tllfunction, t21function, t31function, tl2function,

partialtaufunction:=unapply( diff (tllfunction, tau) *partialtll

(6)



partialt31l+diff (tl2function, tau) *partialtl2+diff (t22function, tau)
*partialt22+diff (t32function, tau) *partialt32,T1,T2,T3,T4,T5, tau):
partialtau:=partialtaufunction(TT1 (tl11l,t21,t31,t12,t22,t32),TT2
(tl11,t21,t31,t1l2,t22,t32) ,TT3(t1l1l,t21,t31,tl1l2,t22,t32),TT4(t1l1,
t21,t31,t12,t22,t32) ,TT5(t11,t21,t31,t1l2,t22,t32) ,taufunction
(tll,t21,t31,t12,t22,t32) ) :

Coefft2l:=residue (partialtau/partialt212,partialt21=0):
Coefft3l:=residue (partialtau/partialt31%2,partialt31=0):

Hamtau:= unapply( simplify (Coefft2l*Hame2l (q,p)+Coefft31*Hame31l
(a,p)) ,a,p):

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

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

SOLL:=solve ({checkgfunction (q,p) =checkq, checkpfunction(q,p)=
checkp}, {q,p}):

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

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

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

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

Ltaucheckgfunction:=unapply( simplify( diff (checkgfunction(q,p),
q) *Ltaug+diff (checkgfunction (q,p) ,p) *Ltaup+Coefft21*h*diff
(checkgfunction(q,p) ,t21) +Coefft31*h*diff (checkgfunction(q,p),
t31)),q,p) :

Ltaucheckpfunction:=unapply (simplify( diff (checkpfunction(q,p),q)
*Ltauqg+diff (checkpfunction(q,p) ,p) *Ltaup+Coefft21*h*diff
(checkpfunction(q,p) ,t21)+Coefft31*h*diff (checkpfunction(q,p),
t31)),q,p):
Ltaucheckgfunction2:=unapply (simplify (Ltaucheckgfunction (Solq,
Solp)),tll, t21, t31, tl2, t22, t32):
Ltaucheckpfunction2:=unapply (simplify (Ltaucheckpfunction (Solq,
Solp)),tll, t21, t31, tl2, t22, t32):

Ltaucheckq:=simplify (Ltaucheckgfunction2 (tllfunction, t2lfunction
,t31lfunction ,tl2function ,t22function ,t32function)):
Ltaucheckp:=simplify (Ltaucheckpfunction2 (tllfunction,t2lfunction
,t31function ,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) ) ;
TTI := (t11,121, 131,112, 122, t32) —>t12 + 122 + 132 (7)
TT2 := (t11, 121,131, t12, 122, t32) —t11 + 121 + 131
TT3 = (tl1,121,131,112,122,132) —>122
TT4 := (t11, 121,131, 112,122, 132) —>tl1
TTS := (t11, 121,131, t12, 122, t32) —132

t11=T4,t12=-T3 —T5+TI, 121
_ 1
T 2TI—3T3—3T5
—TIT4—2T3T2—T5T2+3 T3T4),t22:T3, 131 =

1
2T1—-3T3—-3T75

+TIT4+T3T2—|—2T5T2—3T5T4),t32:T5}

tl lfunction == T4
t12function == -T3 —T5+TI

(tV(2T3—T5+T1) (-13—215+T1) (-15 +13)

(tV(2T3—T5+T1) (-13—215+T1) (-I5+13) +TIT2

(T\/(—2T3—T5+T1) (-1T3=2T5+TI1) (-T5+713) —=TIT2

1
2T —=3T3—3T5

+TIT2—TIT4—2T3T2—T5T2 +3 T3 T4)
t22function = T3

t2 lfunction =

t31function =
1
2TI—3T3—-3T5

+TIT4+T3T2+2T5T2—3 T5T4)
t32function = TS5
Tl
T2

(tV(2T3—T5+TI) (-13—2T5+T1) (-15+13) —TIT2

> omegaJMU:=omegadMUdtll*dtll+omegadMUdt21*dt21+omegaJMUdt31*

dt3l+omegadMUdtl2*dtl2+omegadMUdt22*dt22+omegadMUdt32*dt32:
omegadJMUfunctionl :=unapply (omegadMU, q,p) :
omegadJMUfunction2:=unapply (simplify (omegadMUfunctionl (Solq, Solp)
) ,t11,t21,¢31,t12,t22,t32):
omegadJMUfunction3:=unapply (simplify (omegadMUfunction2
(tllfunction, t21function, t31function,tl2function, t22function,
t32function)) ,dt1l1l,dt21,dt31,dt12,dt22,dt32):



> dtllfunction:=simplify(diff(tllfunction,T1l)*dT1l+ diff
(tllfunction,T2) *dT2+diff (tllfunction,T3) *dT3+diff (tllfunction,
T4) *dT4+diff (tllfunction,T5) *dT5+diff (tllfunction, tau) *dtau) ;
dt21function:=simplify (diff (t21function,T1l) *dT1+ diff
(t21function,T2) *dT2+diff (t21function,T3) *dT3+diff (t21lfunction,
T4) *dT4+diff (t21function, T5) *dT5+diff (t21function, tau) *dtau) :
dt31lfunction:=simplify (diff (t31function,T1l) *dT1+ diff
(t31lfunction,T2) *dT2+diff (t31function,T3) *dT3+diff (t31lfunction,
T4) *dT4+diff (t31function, T5) *dT5+diff (t31function, tau) *dtau) :
dtl2function:=simplify (diff (tl1l2function,T1l) *dT1+ diff
(tl2function,T2) *dT2+diff (t1l2function,T3) *dT3+diff (t1l2function,
T4) *dT4+diff (tl2function, T5) *dT5+diff (t12function, tau) *dtau) ;
dt22function:=simplify (diff (t22function,T1l) *dT1+ diff
(t22function,T2) *dT2+diff (t22function,T3) *dT3+diff (t22function,
T4) *dT4+diff (t22function, T5) *dT5+diff (t22function, tau) *dtau) ;
dt32function:=simplify (diff (t32function,T1l) *dT1+ diff
(t32function,T2) *dT2+diff (t32function,T3) *dT3+diff (t32function,

T4) *dT4+diff (t32function, T5) *dT5+diff (t32function, tau) *dtau) ;
dtl Ifunction := dT4
dt12function := dT1 — dT3 — dT5
dt22function == dT3
dt32function == dT5

> omegaJMUfunctioncheckCoordinates:=simplify (omegaJMUfunction3
(dtllfunction,dt21function,dt31lfunction,dtl2function,dt22function,
dt32function)) :

> omegadMUfunctioncheckCoordinatesdTl:=simplify (residue
(omegadMUfunctioncheckCoordinates/dT142,dT1=0)) :
omegaJMUfunctioncheckCoordinatesdT2:=simplify (residue
(omegadMUfunctioncheckCoordinates/dT242,dT2=0)) :
omegaJMUfunctioncheckCoordinatesdT3:=simplify (residue
(omegadMUfunctioncheckCoordinates/dT342,dT3=0)) :
omegadJMUfunctioncheckCoordinatesdT4:=simplify (residue
(omegadMUfunctioncheckCoordinates/dT442,dT4=0)) :
omegaJMUfunctioncheckCoordinatesdT5:=simplify (residue
(omegadMUfunctioncheckCoordinates/dT5%2,dT5=0)) :
omegaJMUfunctioncheckCoordinatesdtau:=simplify (residue
(omegadMUfunctioncheckCoordinates/dtau*2,dtau=0)) :

> omegaJMUfunctioncheckCoordinatesdTlfunction:=unapply
(omegadMUfunctioncheckCoordinatesdT1,T1,T2,T3,T4,T5, tau):
omegadJMUfunctioncheckCoordinatesdT2function:=unapply
(omegadMUfunctioncheckCoordinatesdT2,T1,T2,T3,T4,T5, tau) :
omegadJMUfunctioncheckCoordinatesdT3function:=unapply

®



(omegadMUfunctioncheckCoordinatesdT3,T1,T2,T3,T4,T5, tau):
omegadJMUfunctioncheckCoordinatesdT4function:=unapply
(omegadMUfunctioncheckCoordinatesdT4,T1,T2,T3,T4,T5, tau) :
omegadJMUfunctioncheckCoordinatesdT5function:=unapply
(omegadMUfunctioncheckCoordinatesdT5,T1,T2,T3,T4,T5, tau) :
omegaJMUfunctioncheckCoordinatesdtaufunction:=unapply
(omegadMUfunctioncheckCoordinatesdtau,Tl1,T2,T3,T4,T5, tau):

> tl2function-t22function;
t22function-t32function;
tl2function-t32function;
assume (-2*TTT3-TTT5+TTT1>0 and TTT3-TTT5>0 and -TTT3-2*TTT5+
TTT1>0) ;
TermdTlfunction:=unapply (simplify
(omegadMUfunctioncheckCoordinatesdTlfunction (TTT1,TTT2,TTT3,TTT4,
TTT5,tau)), TTT1l,TTT2,TTT3,TTT4,TTTS5) :
TermdT2function:=unapply (simplify
(omegadMUfunctioncheckCoordinatesdT2function (TTT1,TTT2,TTT3,TTT4,
TTT5,tau)), TTT1l,TTT2,TTT3,TTT4,TTTS5) :
TermdT3function:=unapply (simplify
(omegadMUfunctioncheckCoordinatesdT3function (TTT1,TTT2,TTT3,TTT4,
TTT5,tau)), TTT1l,TTT2,TTT3,TTT4,TTTS5) :
TermdT4function:=unapply (simplify
(omegadMUfunctioncheckCoordinatesdT4function (TTT1,TTT2,TTT3,TTT4,
TTT5,tau)), TTT1l,TTT2,TTT3,TTT4,TTTS5) :
TermdT5function:=unapply (simplify
(omegadMUfunctioncheckCoordinatesdT5function (TTT1,TTT2,TTT3,TTT4,

TTT5, tau)), TTT1l,TTT2,TTT3,TTT4,TTT5):
2T3—T5+TI 9)
-T5+1713
-13—=2T5+TI

> omegadMUfunctioncheckCoordinatesdtaubis:=- (checkp”*2*
checkg+checkg”2*checkp -checkg*checkp*tau-t20*checkp +tl0*checkq)
Termdtaufunction:=unapply (simplify
(omegadMUfunctioncheckCoordinatesdtaufunction (TTT1,TTT2,TTT3,
TTT4 ,TTT5, tau) —omegadMUfunctioncheckCoordinatesdtaubis) ,TTT1,
TTT2,TTT3,TTT4,TTTS) :
Termdtaufunction (T1,T2,T3,T4,TS5) ;
simplify (omegadMUfunctioncheckCoordinatesdtaubis-
(HamtaucheckCoordinatesTheo (checkq, checkp) +h*checkq)) ;
omegaJMUfunctioncheckCoordinatesdtaubis = —checkpzcheckq——checqucheckp (10)
+ checkq checkp Tt + t20 checkp — checkq ( -120 — t30)



—(4\/—2T3—T5+TI (\/—T3—2T5+T] t-15+ 13 ((—%tZO—%ﬁO) T3+(

“120+i-M)B+TUM)JQT3—B+T —iﬂQO—ﬁm(Jﬁ+B)UQ

4 4 4
—37T4) (—T3—2T5+T1)))/(\/—T3—2T5+T1 J-T5+T3 (2T1 —3 T3

—375)%)

0

> pdsolve ({
diff(G(T1,T2,T3,T4,T5,tau), tau) = Termdtaufunction(T1l,T2,T3,T4,
T5),
diff(G(T1,T2,T3,T4,T5,tau),Tl)= TermdTlfunction(T1l,T2,T3,T4,TS),
diff(G(T1,T2,T3,T4,T5,tau), T2)= TermdT2function(T1,T2,T3,T4,T5),
diff(G(T1,T2,T3,T4,T5,tau), T3)= TermdT3function(T1,T2,T3,T4,T5),
diff (G(T1,T2,T3,T4,T5,tau), T4)= TermdT4function(T1,T2,T3,T4,T5),
diff(G(T1,T2,T3,T4,T5,tau), T5)= TermdT5function(T1,T2,T3,T4,T5)}
,{G(T1,T2,T3,T4,T5,tau) });

1

J-T5+1713 (2TI —3T3—3T15)°
—130) (-TS+T3) (T2—3T4)\ -2T3—T5+TI1 +2 -T5+ T3 (—t30 (T]

2 2
—% TS—% Ts) (120 + 130) In(T3 +2 TS — TI) — (T] —% T3 — % TS) (120
3 3 2

+130) 20In(2 T3 +T5—T1) + 130 (TI ) 13— ) TS) 20In(-T5+713) — (-2 T3

G(TI, T2, T3, T4,T5, 1) = (r V-T3—=2T5+TI (120 (11)

—T54TI) (—%12T3—%12T5+12T —% (T2—3T4)2) t20—|—(—%T32’c2

2 1

1 1 1
T — -
t 2

+(i 12T5+—172T1—Z (T2—3T4)2) T3+Z172T52+(—

2
4 4 (

1
4

2
—3T4)2) T5+%T1 (T2—3T4)2) 130 +2 _CI (T]—%T3—% T5) jj

> GSol :=unapply( (tau*sqrt(-T3-2*T5+T1)* (£t20-t30)* (-T5+T3) * (T2-3*
T4) *sqrt (-2*T3-T5+T1)+ (2* (- (T1-3*T3* (1/2)-3*T5%(1/2) ) ~2*t30* (t20+
t30) *1n (T3+2*T5-T1) - (T1-3*T3* (1/2) -3*T5* (1/2))*2*t20* (t20+t30) *1n
(2*T3+T5-T1) + (T1-3*T3* (1/2)-3*T5*(1/2))*2*t30*t20*1n (-T5+T3) - (-2*
T3-T5+4T1) * (-5*tau”*2*T3* (1/4) -7*tau”2*T5* (1/4)+tau*2*T1-(1/4) * (T2
-3*T4)*2) *t20+ (- (1/2) *T3*2*tau*2+((1/4) *tau*2*T5+(1/4) *tau*2*T1-
(1/4) *(T2-3*T4)~2) *T3+ (1/4) *T5*2*tau”2+ (- (1/4) *tau*2*T1-(1/2) * (T2
-3*%T4)~2) *T5+(1/4) *T1* (T2-3*T4)*2) *t30) ) *sqrt (-T5+T3) ) / (sqrt (-T5+
T3)*(2*T1-3*T3-3*T5)~2) ,T1l,T2,T3,T4,T5, tau);




simplify (diff (GSol(T1,T2,T3,T4,T5, tau),tau) -Termdtaufunction(T1,
T2,T3,T4,T5));

simplify (diff (GSol(T1,T2,T3,T4,T5,tau),Tl) -TermdTlfunction(T1,
T2,T3,T4,T5));

simplify(diff (GSol(T1,T2,T3,T4,T5,tau) ,T2) -TermdT2function(T1,
T2,T3,T4,T5));

simplify(diff (GSol(T1,T2,T3,T4,T5,tau),T3) -TermdT3function(T1,
T2,T3,T4,T5));

simplify (diff (GSol(T1,T2,T3,T4,T5,tau),T4) -TermdT4function(T1,
T2,T3,T4,T5));

simplify(diff (GSol(T1,T2,T3,T4,T5,tau) ,T5) -TermdT5function(T1,
T2,T3,T4,T5));

GSolbis:=1/2* (- (t20+t30) * (£t20*1n (2*T3+T5-T1) +t30*1n (T3+2*T5-T1) ) +
t20*t30*1n(T3-T5))

+ (T2-3*T4) ~2* ( (T1-2*T3-T5) *t20+t30* (T1-T3-2*T5)) / (2* (2*T1-3*T3-3*
T5) ~2)

+sqrt (T1-T3-2*T5) *sqrt (T1-2*T3-T5) *sqrt (T3-T5) * (T2-3*T4) * (t20-
t30) *tau/ (2*T1-3*T3-3*T5) ~2
-(((4*T1-5*T3-7*T5) *t20-t30* (T3-T5))) * (T1-2*T3-T5) *tau*2/2/ (2*T1
-3*T3-3*T5) *2;

simplify (series (simplify (GSol(T1l, T2, T3, T4, T5, tau)-GSolbis),
tau=0));

GSol := (T1, T2, T3, T4, T5, 1) (12)
— I 2(1\/—T3—2T5+T1 (120 —t30) (-TS
J-T5+T3 (2T1 —3T3—3T5)
2
+T3) (T2—3T4)\ -2T3—T5+TI +2 (—50 (T]—% T3—%T5) (120
+130) In(T3+27T5—TI) — (TJ —% T3 — % T5) (120 4+ 130) 120In(2 T3 + TS

—T1) +130 (T]—% T3—%T5) 20In(-T5+T73) — (-2T3—-T5+TI1) (—%TZT3

12T5+12T1—% (T2—3T4)2) t20+(—%T3212+(%12T5+%12T1
1 1

(T2—3T4)2) T3+Z1:2T52+ ( TZTI—E (T2—3T4)2j TS

T
A
4
1
4
1
4

+ T](Y?——3Y¥)at30) -T5+ T3

cCococoo—— 4|



GSolbis = —% (120 +130) (20 (2T3+T5—TI1) +t30In(T3+2T5—TI))

+ —130120In(-T5+ T3)

DN [ —

+L (T2 —3T4)> ((-2T3—T5+TI) 120 + (-T3 — 2 TS5 + T1) 130)
2 (2T1 —3T3—3T5)°
n V-T3—=2T5+TI -2T3—T5+TI]  -T5+T3 (T2—3T4) (120 —1t30) t

(2T —3T3—3T5)°
1 (4TI =5T3=7T5)120 =130 (-T5+13)) (—2T3—T5—i—T1)172
2 (2TI —3T3—3T5)°
= 0
> GSolOldCoordinatesfunction:=unapply (simplify (GSol (TT1(t1l1l, t21,
t31, tl12, t22, t32),TT2(tll, t21, t31, tl2, t22, t32),TT3(tl1,
t21, t31, tl1l2, t22, t32),TT4(tll, t21, t31, tl2, t22, t32),TTS
(tl1l, t21, t31, tl2, t22, t32),taufunction(tll, t21, t31, tl2,
t22, t32))),tl1l1, t21, t31, tl2, t22, t32):
assume (ttl2>tt22 and tt22>tt32 and ttl2>tt32):
GSolOldCoordinatesfunction?:=unapply (simplify
(GSolOldCoordinatesfunction( ttll, tt21, tt31, ttl2, tt22, tt32)
), ttll, tt21, tt31, ttl2, tt22, tt32):
GSolOldCoordinates:=GSo0l0OldCoordinatesfunction2 (t11,t21,t31,tl1l2,
t22,t32);

GSolOldCoordinates =

1 1

2 (t12—132) (-132 +122)
+130) In(-t12 +132) — 120 (12 —132) (-t32 +122) (120 +t30) In(122 —t12)
+42950(ﬂ2——52)(—624—&2)m(—524—ﬁ2)+(—(ﬂ]——Q1)(ﬂ]%—QJ

| —2131) 132 + 122 (tl1 —t3])2—t]2 (121 —t3])2) 120 + 130 (t11 —t3])2(—t32 +122))
> GSolOldCoordinatesbis:= 1/2* (£30*t10*1n(-tl2+t32) +t1l0*t20*1n
(t22-t12) +1n (-t32+4+t22) *t20*t30)
-t10*tl1l142/2/(t1l2-t32)-t20*t21+2/2/ (t22-t32)

+t30*t3142/2/ (t12-t32)

=(1/2) *(£12-t22) *£3142*t20/ ((t22-t32) * (t12-t32))

+£31*t11*t10/ (t1l2-t32)+t20*t31*t21/ (t22-t32);

simplify (series (simplify (GSolOldCoordinates-
GSolOldCoordinatesbis) , tll)) ;

GSolOldCoordinatesbis = 1 t30 (-120 —130) In(-t12 +132) + 1 (-120 —130) 120 In(122

(-130 (112 —132) (-132 +122) (120

2 2
2 2
1 1 (-120—130) ti11 1 120121
— 112 — In(-132 +122) 120130 — — -
) + 5 In(-132 +122) 2 112 — 132 2 —132+122
n 1 130 131° 1 (-122 +1t12) 1312 120 t31t11 (-120 —t30)
2 tl12—132 2 (-132+122) (t12 —132) t12 — 132
n 120131 121

-132 + 122

13)

(14)



_ 0

> simplify(omegadMUdtll -(1/((tl2-t32)*(t22-t12))*(-p*3+ P1l(q) *p*2
-P2 (q) *p+P3(q) ) -t11*t21*t31/ (t12-t32)/(t12-t22)+t10*t21/ (t12-t22)
+t11%£20* (£22-t32) / ((t12-t22) * (t12-t32))  +diff
(GSolOldCoordinatesbis, tll) ) );

simplify (omegadMUdt21 - (1/((t22-t32)*(tl2-t22))* (-p*3+ P1l(q) *p”"2
-P2 (q) *p+P3(q) ) +t11*t21*t31/ (£12-t22) / (£t22-t32)-t20*t1l/ (t1l2-t22)
—£21*t10* (t12-t32) / ((tl2-t22) * (t22-t32)) +diff
(GSolOldCoordinatesbis, t21) ) ),

simplify (omegadMUdt31l - (-1/((t22-t32)*(t1l2-t32))* (-p~3+ P1l(q)*
pP*2-P2(q) *p+P3(q) ) -t11*t21*t31/(t12-t32)/(t22-t32) -t30*t21/ (t22-
t32)+t20* (t22*t11l+ (£21-t1l1l) *t32-t12*t21) / ((t22-t32) *(t12-t32))

+diff (GSolOldCoordinatesbis, t31) ) ),
0 (15)
0
0

> simplify (omegadMUdtl2- simplify(-residue (Hamel2(q,p)/h,h=0)+diff
(GSolOldCoordinatesbis,tl2) ));
simplify (omegadMUdt22- simplify (-residue (Hame22 (q,p)/h,h=0)+diff
(GSolOldCoordinatesbis, t22)));
simplify (omegadMUdt32- simplify(-residue (Hame32(q,p)/h,h=0)+diff
(GSolOldCoordinatesbis, t32)));

simplify (omegadMUdtll- simplify(-residue (Hamell (q,p)/h,h=0)+diff
(GSolOldCoordinatesbis, tll) ));

simplify (omegadMUdt21- simplify (-residue (Hame2l (q,p)/h,h=0)+diff
(GSolOldCoordinatesbis, t21)));

simplify (omegadMUdt31- simplify (-residue (Hame31l(q,p)/h,h=0)+diff
(GSolOldCoordinatesbis, t31))) ;

(16)

S OO OO O

> GSolOldCoordinatesbisfunction:=unapply (GSolOldCoordinatesbis, tll,
t21,t31,t12,t22,t32,t20,t30);

GSolOldCoordinatesbisfunction == (tl11, 121,131, t12, 122, t32, 120, t30) — % t30 (-120 a7

—130) In(-t12 +132) + (-120 —130) 120 In(122 —t12) + % In(222 —132) 120 130

1
2




(=20 =130) e11* _ 1 1202 1 _130131°

t12 — 132 2 122 —132 2 t12 —132
(t12 —122) t3]2 120 n t31t11 (-120 —t30) i 120131 121

1
2
1
2 (122 —132) (t12 —132) t12 — 132 122 — 132



