[In this Maple file, we compute the Lax matrices and the Hamiltonian system for d=2.
> restart:

with (LinearAlgebra) :

d:=2:

Y Formulas for the member of the Painlevé IV hierarchy and
symmetry reduction in the (Q \infty, Q {0,1},P \infty, P_{0,1})
variables

[ Definition of \check{L} in the (Q \infty, Q {0,1},P \infty, P {0,1}) variables. We omit the check
|_for compactness.

> L12:=Q01/lambda+lambda” (2*d-1) :
for k from 0 to 2*d-2 do L12:=L12+ Qinfty[k]*lambda“k: od:
Ll12:=Ll2*omega;
L11:=P01*Q01/lambda:
for k from 0 to 2*d-2 do L11:=L11-Pinfty[2*d-2-k]*lambda’k: od:
for k from 0 to 2*d-3 do for m from 0 to 2*d-3-k do Lll:=L1l1l-
Pinfty[m] *Qinfty[k+1+m] *1lambda*k: od: od:
L11:=L11- (tinfty[2*d+1l]*lambda+tinfty[2*d]-tinfty[2*d+1]*
Qinfty[2*d-2]) * (L12/omega) :
L1l:=simplify(L11):
series (L1l1l,lambda=infinity,20) ;

LI2 = (QTOI 0+ Qinfty, + Qinfty, A + Qinfty, xz) o (1.1

- tinfiys &' — tinfiy, X" + ((Qinfiys — Qinfiy, ) tinftys — tinfiy, Qinfty, — Pinfry,) X’
+ ( (Qinftyl Qinfty, — Qinftyo) tinftys — tinfty, Qinfty, — Pinfty, Qinfty, — Pinftyl) A
+ (Qinftyo Qinfty, — QOI) tinftys — tinfty, Qinfty, — Pinfty, Qinfty, — Pinfty, Qinfty,
QOI(Qhﬁb@ﬁnﬁ%—%POI——ﬁnﬁm)
_ A
> series(simplify(series((t00%2/lambda”2- L11*2)/(L12/omega),
lambda=0,3)) ,lambda=0,1) ;
factor (residue ((t00%2/lambda”*2- L11+2)/(L12/omega) ,lambda=0)) ;
ResidueBis:=1/omega* (£t0042/Q01-Q01* (POl-tinfty[2*d]+tinfty[2*
d+1]1*Qinfty[2*d-2]) ~2);
simplify( factor (residue ((t00%2/lambda*~2- L11%42)/L12,lambda=0))

- ResidueBis) ;

_ % ﬁ ((QOI (Qinfty, tinftys + POI — tinfty,) +100) (QOI ( Qinfty, tinfiys + POI (1.2)

— tinfty,) —100) ) + Q;IZ (2 tinftys (Qinfty, tinftys + POI — tinfty,) QOI°

+ (Qinfty2 tinftys + POl — tinfty4) ( ( - Qinfty, tinftys + 2 Pinftyl) Qinfty, + POI Qinfty,

— Pinfty, +




+ tinfty, Qinfty, + 2 Pinfty, Qinfty, + 2 Pinfty,) Q01 — 100" Qinfiy,) +O(L)
1

" 001 ((QO1 Qinfty, tinftys + P01 Q01 — Q01 tinfty, + 100) ( Q01 Qinfty, tinfty
+ P01 Q01 — QO1 tinfty, — 100))
2
th% — QOI (Qinfty, tinftys + POI — tinfty,)?

ResidueBis ‘=
()

> L21infty:=0:

for j from 2*d-1 to 4*d do for m from 0 to 4*d-j do L2linfty:=
L2linfty+ tinfty[2*d+1-m]*tinfty[j+m-2*d+1]*lambda”j: od: od:
Numm:=simplify((L21linfty-L11+2)/(L12/omega)) :

L21:=0:

for j from 1 to 60 do L21:=L21- 1/omega*simplify (residue (Numm*
lambda“” (-j) ,lambda=infinity) ) *lambda” (j-1) : od:

L21:=simplify (L21+ (t0072/Q01-Q01* (Qinfty[2*d-2]*tinfty[2*d+1]+
POl-tinfty[2*d])~2) /omega/lambda) :

;Deﬁnition of the auxiliary matrix in the (Q,P) variables.

> Al2:=0:
for i from 0 to 2*d-1 do Al2:=Al12+nu[i] *lambda* (2*d-1-i): od:
for k from 0 to 2*d-2 do for i from 0 to k do Al2:=Al12+Qinfty
[k]*nu[i] *lambda” (k-1i) od: od:
Al2:=omega*Al2;
cinfty0:= 1/2/omega*Lomega+ tinfty[2*d+1]*Q01*nu[0]:
for j from 1 to 2*d-1 do cinftyO:=cinfty0 +tinfty[2*d+1]*nu[j]*
Qinfty[j-1]: od:
All:=cinfty0:
PolAl2:=0:
for i from 0 to 2*d-1 do PolAl2:=PolAl2+nu[i] *lambda” (-i): od:
PolAl2:=PolAl2*L11l:
for k from 0 to 60 do All:=All-residue (PolAl2/lambda” (k+1),
lambda=infinity) *lambda“k od:
All:=Al1l;
A22:=-Al1l:

A2]1:=(-tinfty[2*d+1] *Lomega/omega”2) *lambda- (tinfty[2*d]-
tinfty[2*d+1]*Qinfty[2*d-2]) *Lomega/omega”*2+ (alpha[2*d]-tinfty
[2*d+1] *LQinfty2) /omega —-tinfty[2*d+1]*nu[0]/omega:

L2loper:=0:

for j from 2*d-1 to 4*d do for m from 0 to 4*d-j do
L2loper:=L2loper+tinfty[2*d+1-m] *tinfty[j+m-2*d+1] *1lambda”]j od:




od:
L2loper:=L2loper;
Al2o0per:=0:

for i from 0 to 2*d+1 do Al2oper:=Al2oper+nul[i]* lambda” (-i):

od:
Al2oper:=Al2oper;

for k from 0 to 60 do A21:=A2l-residue( (L2loper*Al2oper/(L1l2))

/lambda”* (k+1) ,lambda=infinity) *lambda“k od:

for k from 0 to 60 do A21:=A2l-residue( ((L11l/(L12))*(L1llx*
Al2/1L12 -2*All))/lambda” (k+1l) ,lambda=infinity) *lambda’“k od:
nu[2*d] :=0:

for j from 1 to 2*d-1 do nu[2*d] :=nu[2*d]-nu[j]*Qinfty[j-1]:
od:

nu[2*d] :=nu[2*d] -nu[0] *Q01;

nu[2*d+1] :=0:

for j from 2 to 2*d do nu[2*d+1] :=nu[2*d+1] - nu[]j]*Qinfty[j-2]

od:

nu[2*d+1] :=nu[2*d+1]-nu[1l] *Q01;

A2l :=series(simplify(series (simplify (A21) ,lambda=infinity)),
lambda=infinity);

AI2 == ® (73 vy + X Qinfty, vy + X"V, + X Qinfiy, v, + A Qinfty, v, + AV, + Qinfiy, v,
+ Qinfty, v, + Qinfty, v, + v3)
AL = Qinfty, v, tinftys + Qinfty, v, tinftys + Qinfty, v, tinftys + % Lomega
+ tinftys Q01 vy + v, ( ( Qinfty, Qinfty, — Q1) tinftys — tinfty, Qinfty, — Pinfty, Qinfty,
— Pinfty, Qinfty, — Pinftyz) tv, ( (Qinﬁfy1 Qinfty, — Qinftyo) tinftys — tinfty, Qinfty,
— Pinfty, Qinfty, — Pinfty,) +v, ( (Qinfzy§ — Qinfty, ) tinftys — tinfty, Qinfty,
— Pinftyy) — v, tinfty, — ( -V, ((Qinfty, Qinfty, — Qinfty,) tinftys — tinfty, Qinfty,
— Pinfty, Qinfty, — Pinfty) —v, ((Qinfty; — Qinfty, ) tinfty — tinfty, Qinfty,
— Pinftyy) + Vv, tinfty, + v, tinftys) A — ( -V ( (Qinftyg — Qinfty, ) tinfiys
— tinfty, Qinfty, — Pinfty,) + Vv, tinfty, +V, tinftys> 2 — (Vo tinfty, + v, tinftys) 2
— V, tinftys 75‘
L21oper := kg tinftyg +2 k7 tinfty, tinfty; + 2 k6 tinfty, tinftys + k6 tinfzyfL +2 ks tinfty, tinftys
1o tinfty, tinfty, + 2 A tinfty, tinftys +2 A tinfty, tinfty, + A tinfty
+2 73 tinfty, tinftys + 2 73 tinfty, tinfty, + 2 73 tinfty, tinfty,

V1 A% v V4 V5

A]20per==v0+T+—§+—§+_+_
A A A A

1.3)



v, = -Q01 Vo~ Qinfty, v, — Qinfty, v, — Qinfty, v,

v = -v, Q01 — Qinfty, ( -Q01 v, — Qinfty, v, — Qinfty, v, — Qinfty, V3) — Qinfty, v,
— Qinfty, v,

A2] = é ( ((2 Qinftys — 2 Qinfty, ) v, tinfty; + (-2 Qinfty, tinfty, — 2 Pinfty,

1
()
—2 Qinftyy) v, +2 v, Qinfty; — 2 Qinfry, vi) tinfiys + ((4 Qinfty, tinfty,

— 4 Qinfty, tinfty, — 2 Qinfty, tinfty, — 2 Pinfty, + 2 tinftyz) v, — 2V, tinfty, Qinfty,
+2v, (tinfty; = Pinfiyy) ) tinfiys + (-2 tinfty, Qinfty, + 2 tinfty, (tinfty,

. 2y 1 : . . . .
— Pinfiyp) ) Vo) X ) e ((((Qinfiy, —4 Qinfiy, Qinfty; + 4 Qinfiy, Qinfiy, +
Qinfty; —2 Q01) v, — 2 v, Qinfty + 2 v, Qinftys +4 Qinfty, v, Qinfty, — 2 Qinfty, v,
—2 Qinfiy, v, tinftys + ((-2 Qinfty; tinfty, + (2 tinfty; +2 Pinfty,) Qinftys
+ (6 Qinfty, tinfty, —2 tinftyz) Qinfty, — 4 tinfty, Qinfty, + ( -2 tinfty,
— 2 Pinfty,) Qinfty, — 2 Pinfty, + 2 tinfty,) v, +4 v, tinfty, Qinfty; + (-2 v, tinfiy,
—2v, tinfty4> Qinfty, — 4 Qinfty, tinfty, v, + (2 tinfty, —2 Pinﬁyl) v, t2v, (tinfty3
— Pinfiyy) ) tinfiys + (Qinfrys tinfty, — 2 tinfty, (tinfty; + Pinfty,) Qinfty, —2
tinfty, Qinfty, + (2 tinfty, — 2 Pinfty,) tinfty, + tinfty; — Pinftyy) v, — 2 Qinfty, v, tinfty;

+2 tinftyy) vy tinftys) &) + — ( (( (-2 Qinftyy +4 Qinfiy, Qinfry,

+ 2 tinfiy, v, (tinfty; = Pinfiy)) ) 1) + i (((- Qinfty) + 4 Qinfty) Qinfty,

— 4 Qinfty, Qinfiy; + ( -3 Qinfiy; +4 Q01) Qinfty, + 2 Qinfty, Qinfty, ) v, + Qinfiyy v,
—2v, Qinfty; + (-4 Qinfiy, v, +2v,) Qinfty; + (4 Qinfty, v, +4 Qinfty, v,) Qinfiy,
+ (Qinfty; —2 QOI) v, — 2 Qinftyy v, — 2 Qinfty, V) tinfiys + ((2 Qinfty, tinfty, — 2
Qinftys tinftyy + ( -6 Qinfty, tinfty, + 2 Pinfty, + 2 tinfty, ) Qinfty, + (6 tinfty, Qinfty,
+ (4 tinfty, + 2 Pinftyy) Qinfty, +2 Pinfty, — 2 tinfty,) Qinfty, + (2 Qinfty;
— 4 QO01) tinfty, — 2 Qinfiy, tinfty; — 2 tinfty, Qinfty, + 2 tinfty, — 1) v, —2
Qinfty, tinfty, v, + (4 v, tinfty, +2 v, (tinfiy, + Pinfiyy) ) Qinfty, + ((6 Qinfiy, v,
-2 V3> tinfty, + (2 Pinfty; — 2 tinfty,) v — 2 v, (tinfty, — Pinfty;) ) Qinfty, + (
~4 Qinfiyy v, — 4 Qinfiy, v, ) tinfiy, + (=2 Qinfiy, tinfty; +2 tinfty, ) v, + 2 tinfty, v,
+ 2 tinfiy; v, — LQinfty2) tinfiys + ( - Qinfty; tinfty, + 2 Qinftys tinftyy tinfty, + (2
tinfty; Qinfty, + (=2 Pinfty, — 2 tinfty, ) tinfty, — tinftys — Pinfty(z)) Qinfty, —2
zfinfty‘z1 Qinfty, + ( ( -2 tinfty; — 2 Pinftyo) Qinfty, — 2 Pinfty, +2 tinftyl) tinfty,
— 2 Pinfty, Pinfty, + 2 tinfty, tinfty3> v, + Qinfty, v, tinfty; — 2 tinfty, (v2 tinfty,




+W(WW%+PWMM)Qmmb_ZQWMVﬁmma+ﬂzmﬁb_2”W%)W
+2v, (tinfiyy — Pinfiyy) ) tinfiy, + ( - Pinftyg + tinftys ) v, + o)

;Compatibility equation and evolutions
> L:=Matrix(2,2,0):

L[1l,1]:=L11:

L[1l,2]:=L12:

L[2,1]:=L21:

L[2,2]:=-L[1,1]:

A:=Matrix(2,2,0):

A[l,1]:=Al11l:

A[l,2]:=A12:

A[2,1]:=A21:

A[2,2]:=-A[1,1]:

dAdlambda:=Matrix(2,2,0):

for i from 1 to 2 do for j from 1 to 2 do dAdlambdal[i,j]:=diff
(A[i,]j],1lambda): od: od:

dAdlambda:

BigLL:=Matrix(2,2,0):

for i from 1 to 2 do for j from 1 to 2 do

BigLL[i,j]:= diff(L[i, j],Qinfty[2]) *LQinfty2+diff (L[i, j],Qinfty
[1]) *LQinftyl+diff (L[i, j],Qinfty[0]) *LQinftyO+ diff (L[i, j],Q01)
*L001

+diff (L[i, j],Pinfty[2]) *LPinfty2+diff (L[i, j] ,Pinfty[1])*
LPinftyl+diff (L[i, j],Pinfty[0]) *LPinftyO+ diff (L[i, j],P01) *LPO1
+diff (L[i, j],tinfty[4]) *alpha[4]+diff (L[i, j],tinfty[3]) *alpha
[3]1+diff (L[i, j],tinfty[2]) *alpha[2] +diff (L[4i, j], tinfty[1])*
alpha[l]+ diff(L[i, j],6 omega) *Lomega:

od: od:

Commutator:=Multiply(A,L)-Multiply(L,A):
CompatibilityEquation:= simplify (dAdlambda-BigLL+Commutator) :
series (CompatibilityEquation[1l,2], lambda=infinity) :
EQ120:=simplify (residue (CompatibilityEquation[1l,2]/lambda*4,
lambda=infinity)) ;

EQ12]1:=simplify (residue (CompatibilityEquation[1l,2]/lambda”3,
lambda=infinity)) ;

EQ122:=simplify (residue (CompatibilityEquation[1l,2]/lambda*2,
lambda=infinity)) ;

EQ123:=simplify (residue (CompatibilityEquation[1l,2]/lambda”1,
lambda=infinity)) ;

EQ124:=simplify (residue (CompatibilityEquation[1l,2]/lambda”0,
lambda=infinity)) ;



series (simplify (series (CompatibilityEquation[l,1], lambda=
infinity)) ,lambda=infinity) :

EQ110:=simplify (residue (CompatibilityEquation[1l,1]/lambda”5,
lambda=infinity)) ;
EQl11l:=simplify (residue (CompatibilityEquation[1l,1]/lambda*4,
lambda=infinity)) ;
EQ112:=simplify (residue (CompatibilityEquation[1l,1]/lambda“3,
lambda=infinity)) ;
EQ113:=simplify (residue (CompatibilityEquation[1l,1]/lambda*2,
lambda=infinity)) :
EQl14:=simplify (residue (CompatibilityEquation[1l,1]/lambda”1,
lambda=infinity)) :
EQ115:=simplify (residue (CompatibilityEquation[1l,1]/lambda”0,
lambda=infinity)):
EQI20:=0 14

EQI2] =2 ® ( (- Pinfty, Qinfty, — Pinfiy, Qinfty, — Pinfiy,) v, + (- Qinfty, v,

. . 3 1 .
— v3> Pinfty, + P01 Q01 Vv, —V, Pinfty; — 5 vyt 5 LmetyZ)

EQI22 =2 ® ( ( - Pinfty, v, — Pinfty, vl) Qinfzyg + ( ( - Pinfty, Qinfty, — Pinfty,) v,
+ P01 Q01 v, — 2V, Pinfty; — v, Pinfty, — vo) Qinfty, + (P01 Q01 + Pinfty, Qinfty,

— 1) v, + Pinftyy Q01 v, = v, Pinfty, — v, Pinfty, + % LQinftyl)

1

EQI23:=20 ( -V, Pinfty, Qinfty; + ( ( - + P01 QOI + Pinfiy, Qinfiy,

— Pinfty, Qinftyl) v, — Qinfty, v, Pinfty, + Pinfty, Q01 v, — v, Pinfty, — v, Pinftyl)
Qinfty, + ( - Pinfty, Qinfty% + Q01 Pinfty, + Pinfty, Qinfty, — Pinfty, Qinﬁy1> v,

+ (PO] QI v, — v, Pinfty, — % Vo) Qinfty, + Pinfty, Qinfty, v, + (PO] 001
1

. . 1 .
——E‘)V24‘Q01P”7W1Wy_v3pﬂﬁb§+‘E‘LQ”UWO)

EQI24:=2 ( ((POI Qinfty, + Pinfiy, Qinfty, + Pinfty, Qinfiy, + Pinfty,) Vo + ( Qinfiy, v,

+ Qinfty, v, +V3) POI + Qinfty, v, Pinfiy, v, Pinfty, +V, Pinfiy)) Q01 + % LQO])

()
EQ110:=0
EQIII == -2 ( (-~ Qinfty, v, — Qinfiy, v, — v, ) Pinfty, + ( - Pinfiy, Qinfty, — Pinfiy,) v,
3

+ P01 QOIv, =V, Pinfiy, — 5V, + % LQinftyZ) tinfiy



EQII2 = —— (((3 Qinfty; v, — 2 Qinfiy, v — 4 Qinfty, v, +2 v, ) tinfiys + (

01

-4 tinftyQ4 v, Qinfty, + (=2 POI + 4 tinfiy,) v, — 2, (Pinfty, — tinfty;) ) tinfiys

+v, (P01 — tinfty4)2) 001* + ((v, Qinfty, — v, Qinfty; + (=4 Qinfiy, v, +4vy)
Qinfty, + (6 Qinfiy, v, +6 Qinfiy, v,) Qinfty, + (3 Qinfty; v, — 4 Qinfty, v,

— 6 Qinfiy, v, ) Qinfty, — 4, Qinfiy, Qinfty, =3 v, Qinfty; +2 v, Qinfiy,) tinfiys + (
-2 v, Qinfty, tinfty, + (2 v, tinfiy, +2 v, tinfiy, ) Qinfty, + ((6 Qinfiy, tinfiy,

-2 tinftyz) vV, — 6 vy tinfty, —2v, tinfty3> Qinfty% + ( ( -8 Qinfty, tinfty,

— 4 Qinfty, tinfty; +2 tinftyl) v, — 8 Qinfty, v, tinfty, + (2 Pinfty, +2 tinftyz) v,

+4 tinfty; vy — v, + LQinftyZ) Qinfty, + ( -2 Qinﬁyf tinfty, — 2 Pinfty, Qinfty,

+ 4 Qinfty, tinfty, + 2 Qinfty, tinfty, — 2 tinfty, + 3) v, + (4 Qinfiy, v,

+ 4 Qinfty, V3> tinfty, + (4 Qinfty, tinfty; + 2 Pinfty, — 2 tinftyl) v, + (2 Pinfty,

— 2 tinfiy,) v, — LQinfiyl ) tinfiys + tinfty, v, Qinfty; + (=2 v, tinfyy tinfiy, — v,
tinfzyﬁ) Qinftys + ((-2 tinfty, Qinfty, + (2 Pinfty, + 2 tinfty, ) tinfty, + Pinftyy +
tinfty%) v, +2 tinfty, (Vs tinfiy, + v, (tinfiy; + Pinfiyy) ) ) Qinfiy, + (2 tinfty; Qinfty,

+ ( (2 tinfty; +2 Pinftyo) Qinfty, + 2 Pinfty, —2 tinftyl) tinfty, + 2 Pinfty, Pinfty,,

— 2 tinfty, tinfty) v, + 2 tinfty; v, Qinfty, + ((2 Pinfty, — 2 tinfiy,) v, + 2 v, Pinfty,

— 2tinfiyy vy + 3 v — LQinfiy2) tinfity, + (Pinftyg — tinftys) v, — LPinfiy0) Q01

Y, 100> )
> LQinfty2:=simplify (solve (EQ121,LQinfty2)) ;
LQOinftyl:=simplify (solve (EQ122 ,1LQinftyl)) ;

LQinftyO:=simplify (solve (EQ123,1Qinfty0)) ;
LQO01l:=simplify(solve (EQ124,LQ01));

LQinfty2 = (2 Qinfty, v 1 + 2 Qinfty, v, +2 V3) PinftyO + (2 Pinfty, Qinfty, +2 Pinftyz) v,

—2 P01 Q01v,+2v, Pinfty, +3 v,
LQinftyl = (2 Pinfty, v, + 2 Pinfty, vl) Qinftyg + ( (2 Pinfty, Qinfty, + 2 Pinfty,) v,
—2 P01 Q01 v, + 4V, Pinfty, +2 v, Pinfty, +2 v0> Qinfty, + ( -2 P01 Q01
— 2 Pinfty,, Qinfty, + 2) Vv, = 2 Pinfty, Q01 v, + 2V, Pinfty, +2 v, Pinfty,
LQinfty0 := 2 v, Pinfty, Qinfty% + ( ( -2 POI Q01 — 2 Pinfty, Qinfty, + 2 Pinfty, Qinfty,
+1 ) v, +2 Qinfty, v, Pinfty, — 2 Pinfty, Q01 v, + 2 Vv, Pinfty, +2 v, Pinftyl) Qinfty,
+ (2 Pinfty, Qinfty% — 2 Q01 Pinfty, — 2 Pinfty, Qinfty, + 2 Pinfty, Qinftyl) v, + (
-2 P01 Q01 v+ 2 Pinfty, v, + Vo) Qinfty, — 2 Pinfty, Qinfty, v, + (-2 P01 Q01
+1) v, =2 Q01 Pinfty, v, + 2 v, Pinfty,
LQOI == -2 ( (PO] Qinfty,, + Pinfty, Qinfty, + Pinfty, Qinfty, + Pinftyz) Vot (Qinfty1 v,

1.5



+ Qinfty, v, +V3) POI + Qinfty, v, Pinfiy, + v, Pinfty, +V, Pinftyy) Q01

> EQ111:=simplify (EQ111);

EQ112:=simplify (EQ112) :

EQl113:=simplify (EQ113):

EQl114:=simplify (EQ114) :

EQ115:=simplify (EQ115) :

EQIIl =0 (1.6)

LPinfty0O:=simplify(solve (EQ112,LPinfty0)) :
LPinftyl:=simplify(solve (EQ113,LPinftyl)):
LPinfty2:=simplify(solve (EQ114,LPinfty2)):
LPO0l:=simplify (solve (EQ115,LP01)):

EQ121:=simplify (EQ121) ;
EQ122:=simplify (EQ122) ;
EQ123:=simplify (EQ123) :
EQl124:=simplify (EQ124) :
EQ125:=simplify (EQ125) :
EQl1l:=simplify(EQ111) ;
EQ112:=simplify (EQ112) ;
EQ113:=simplify (EQ113) ;
EQl14:=simplify(EQ114) ;
EQ115:=simplify (EQ115) ;
EQI2]1 -
EQI22 :
EQIII -
EQII2:
EQII3:
EQI14 :
EQIIS5 ==
Ham:=2*nu[2] *Pinfty[1]*Qinfty[2]*2*Pinfty[0]-Qinfty[2]* (nu[l]*
(2*P01*Q01*Pinfty[0]+Pinfty[0]*2*Qinfty[0]-2*Pinfty[0] *Pinfty
[1]1*Qinfty[1]-Pinfty[0])-Qinfty[1l]*nu[2]*Pinfty[0]*2+Pinfty[0]
A2*Q01*nu[0]-2*nu[2] *Pinfty[2] *Pinfty[0]-2*nu[3]*Pinfty[1]*
Pinfty[0])-nu[l]* (-Pinfty[0]*2*Qinfty[1]"2+Q01*Pinfty[0]"2+2%*
Pinfty[0] *Pinfty[1]*Qinfty[0]-2*Pinfty[0] *Pinfty[2]*Qinfty[1]) -
Qinfty[1]* (2*P01*Q01*Pinfty[0] *nu[0]-Pinfty[0]*2*nu[3]-Pinfty
[0]*nu[0])-Pinfty[0]*2*Qinfty[0] *nu[2]- (2*P01*Q01-1) *nu[2]*
Pinfty[0]-2*Q01*Pinfty[1l]*nu[0] *Pinfty[0]+2*Pinfty[0] *Pinfty[2]
*nu[3]
+Pinfty[1]42*Qinfty[2]*2*nu[l]-Qinfty[2]* (2*¥P01*Q01*Pinfty[1]*
nu[0]-2*Pinfty[1]72*nu[2]-2*Pinfty[1] *Pinfty[2]*nu[l]-2*Pinfty
[1]*nu[0])-(2*¥P01*Q01-2) *nu[l] *Pinfty[1l]+2*nu[2] *Pinfty[2]*
Pinfty[l]+nu[3]*Pinfty[1]"2

1.7
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~2*P01*Q01*Pinfty[2]*nu[0]+Pinfty[2]*2*nu[1]+3*Pinfty[2]*nu[0]
-P0142*Q01* (Qinfty[0]*nu[0]+Qinfty[1]*nu[1]+Qinfty[2]*nu[2]+nu
[31)

+((Qinfty[0] *nu[0]+Qinfty[1]*nu[l]+Qinfty[2]*nu[2]+nu[3])*
t0042/Q01+ (- (tinfty[4]72*Qinfty[0]+ (2*Qinfty[1l] *tinfty[3]-2*
tinfty[1l]) *tinfty[4]-2*tinfty[2] *tinfty[3])*nu[0]-((-2*Qinfty
[1]*tinfty[4]*2+2*tinfty[2] *tinfty[4]+tinfty[3]72) *nu[0]+2*nu
[1]*tinfty[3]*tinfty[4]+tinfty[4]”2*nu[2]) *Qinfty[2]-(Qinfty[2]
A5*nu[0]-Qinfty[2]*4*nu[l]+(-4*Qinfty[1]*nu[0]+nu[2]) *Qinfty[2]
A3+ (3*Qinfty[0] *nu[0]+3*Qinfty[1]*nu[l]-3*nu[3])*Qinfty[2] "2+
(3*Qinfty[1]72*nu[0]-4*Qinfty[0]*nu[l]-4*Qinfty[1l]*nu[2])*
Qinfty[2]-nu[l]*Qinfty[1]72-2*Qinfty[0]*Qinfty[1]*nu[0]+2*
Qinfty[1l]*nu[3]+2*Qinfty[0] *nu[2]) *tinfty[5]"2- (-2*Qinfty[2]"4*
tinfty[4]*nu[0]+ (2*nu[0] *tinfty[3]+2*nu[l] *tinfty[4]) *Qinfty[2]
A3+ ((6*Qinfty[l]*tinfty[4]-2*tinfty[2])*nu[0]-2*nu[l]*tinfty[3]
-2*nu[2]*tinfty[4]) *Qinfty[2] "2+ ((-4*Qinfty[0] *tinfty[4]-4*
Qinfty[l]*tinfty[3]+2*tinfty[1l])*nu[0]+(-4*Qinfty[1l]*nu[l]+4*nu
[3]) *tinfty[4]+2*nu[l] *tinfty[2]+2*nu[2] *tinfty[3]) *Qinfty[2]+
(-2*Qinfty[1]*2*tinfty[4]+2*Qinfty[0] *tinfty[3]+2*Qinfty[1]*
tinfty[2]-2*tinfty[0]+1) *nu[0]+ (4*Qinfty[0] *nu[l]+4*Qinfty[1]*
nul[2]) *tinfty[4]+2*nu[l] *Qinfty[1]*tinfty[3]-2*nu[l] *tinfty[1]
-2*tinfty[2]*nu[2]-2*tinfty[3]*nu[3]) *tinfty[5]- (Qinfty[1l]*nu
[1]-nu[3]) *tinfty[4]*2-(-2*nu[0] *tinfty[3] *tinfty[4] -nu[l]*
tinfty[4]72) *Qinfty[2]*2-(-2*nu[l] *tinfty[2]-2*nu[2] *tinfty[3])
*tinfty[4]-Qinfty[2]3*nu[0] *tinfty[4]*2+tinfty[3]*2*nu[l])*
Q01+ (-(1/2)* (-4*Qinfty[2]*nu[0]+2*nu[l]) *tinfty[5]*2-2*nu[0]*
tinfty[4]*tinfty[5]) *Q01+2)

+(-tinfty[5]72* (Qinfty[2]*5*nu[2] *Qinfty[1]-5*Qinfty[2]*4*nu[3]
*Qinfty[1]+Qinfty[2]43* (-4*Qinfty[0]*Qinfty[1l]*nu[l]-4*Qinfty
[1]17*2*nu[2])+Qinfty[2]*2* (6*Qinfty[0]*Qinfty[1l]*nu[2]+6*Qinfty
[1]1*2*nu[3])+Qinfty[2] * (3*Qinfty[1]*3*nu[2]+6*Qinfty[0]* ((1/2)*
nu[l]*Qinfty[1]72-Qinfty[1]*nu[3]))-nu[3]*Qinfty[1]43-3*nu[2]*
Qinfty[1]72*Qinfty[0]-2*nu[l]*Qinfty[0]*2*Qinfty[1])-tinfty[5]*
(-2*tinfty[4]*nu[2]*Qinfty[2]*4*Qinfty[1l]+ (2*nu[2]*tinfty[3]+8*
nu[3]*tinfty[4]) *Qinfty[2]*3*Qinfty[1]+Qinfty[2]*2* (nu[2]* (6*
Qinfty[1]”2*tinfty[4]-2*Qinfty[1l]*tinfty[2])+6*nu[l] *Qinfty[0]*
tinfty[4]*Qinfty[1]-6*Qinfty[1l]*tinfty[3]*nu[3])+Qinfty[2]* (nu
[2]* (-8*Qinfty[0] *Qinfty[1l]*tinfty[4]-4*Qinfty[1]*2*tinfty[3]
+2*Qinfty[1l] *tinfty[1l])-4*nu[l]*Qinfty[0]*tinfty[3]*Qinfty[1]
-6*tinfty[4]*nu[3]*Qinfty[1]*2+4*tinfty[2]*nu[3]*Qinfty[1l])+nu
[2]* (-2*Qinfty[1]*3*tinfty[4]+4*Qinfty[0]*Qinfty[1l]*tinfty[3]



+2*Qinfty[1]*2*tinfty[2]-2*Qinfty[1l] *tinfty[0]+Qinfty[1])-4*
Qinfty[0]*tinfty[4]1*((1/2)*nu[l]*Qinfty[1]*2-Qinfty[1l]*nu[3])
+2*Qinfty[0] *nu[l] *tinfty[2]*Qinfty[1]+2*Qinfty[1]*2*tinfty[3]*
nu[3]-2*nu[3]*tinfty[1]*Qinfty[1])-Qinfty[2]*3*tinfty[4]"*2*nu
[2]*Qinfty[1]-(-2*nu[2]*tinfty[3]*tinfty[4]-3*nu[3]*tinfty[4]
22)*Qinfty[2]72*Qinfty[1]-Qinfty[2]* (nu[2]* (-2*Qinfty[1]"2*
tinfty[4]72+2*Qinfty[1l] *tinfty[2] *tinfty[4]+Qinfty[1l]*tinfty[3]
22)-2*Qinfty[0] *nu[l]*tinfty[4]*2*Qinfty[1l]+4*tinfty[3]*tinfty
[4]*nu[3]*Qinfty[1]) —nu[2]* (2*tinfty[4]72*Qinfty[0]*Qinfty[1l]+
tinfty[4]* (2*Qinfty[1]*2*tinfty[3]-2*Qinfty[1l]*tinfty[1])-2*
tinfty[2]*tinfty[3]*Qinfty[1])-Qinfty[1]”2*nu[3]*tinfty[4]"*2-
(2*Qinfty[0] *nu[l] *tinfty[3]-2*nu[3]*tinfty[2]) *tinfty[4]*
Qinfty[1l]+tinfty[3]*2*nu[3]*Qinfty[1])

+(-Qinfty[2]7*6*nu[3] *tinfty[5]72-(1/5)* (5*Qinfty[0] *nu[l]*
tinfty[5]72-10*nu[3] *tinfty[4]*tinfty[5]) *Qinfty[2]~5-(1/4)*
(-4*tinfty[5]72*nu[2]*Qinfty[0]+ (-8*Qinfty[0]*nu[l]*tinfty[4]
+8*nu[3]*tinfty[3]) *tinfty[5]+4*nu[3] *tinfty[4]"2) *Qinfty[2]"4-
(1/3) *(12*Qinfty[0] *nu[3] *tinfty[5]*2+ ((6*nu[l] *tinfty[3]+6*nu
[2] *tinfty[4]) *Qinfty[0]-6*nu[3] *tinfty[2]) *tinfty[5]+3*Qinfty
[0]*nu[l] *tinfty[4]"2-6*tinfty[3]*tinfty[4]*nu[3]) *Qinfty[2]*3-
(1/2) * (6*Qinfty[0]*2*nu[l] *tinfty[5]*2+((-4*nu[l] *tinfty[2]-4%*
nu[2]*tinfty[3]-12*nu[3] *tinfty[4]) *Qinfty[0]+4*nu[3] *tinfty[1]
)*tinfty[5]+(-4*nu[l] *tinfty[3]*tinfty[4]-2*nu[2]*tinfty[4]"2)*
Qinfty[0]+ (4*tinfty[2]*tinfty[4]+2*tinfty[3]72)*nu[3]) *Qinfty
[2]*2+2*Qinfty[0]*2*nu[2] *tinfty[5]*2*Qinfty[2]-(-4*nu[l]*
tinfty[4]*Qinfty[0] "2+ (2*nu[l] *tinfty[1l]+2*nu[2]*tinfty[2]+4*nu
[3]1*tinfty[3]) *Qinfty[0]+ (-2*tinfty[0]+1) *nu[3]) *tinfty[5]*
Qinfty[2]-(2*nu[3] *tinfty[4] 72+ (2*nu[l] *tinfty[2]+2*nu[2]*
tinfty[3]) *tinfty[4]+tinfty[3]*2*nu[l]) *Qinfty[0]*Qinfty[2]+2*
nu[3]* (tinfty[1l]*tinfty[4]+tinfty[2]*tinfty[3])*Qinfty[2])

+(-Qinfty[0]*2*nu[3] *tinfty[5]*2-tinfty[5]* (nu[l]* (2*Qinfty[0]
A2*tinfty[3]-2*Qinfty[0] *tinfty[0]+Qinfty[0])+2*tinfty[4]*nu[2]
*Qinfty[0]*2-2*nu[2] *tinfty[1]*Qinfty[0]-2*nu[3]*tinfty[2]*
Qinfty[0])-nu[l]* (Qinfty[0]*2*tinfty[4]"2-2*Qinfty[0]*tinfty[1]
*tinfty[4]-2*Qinfty[0]*tinfty[2]*tinfty[3])-(-2*nu[2]*tinfty[2]
-2*nu[3]*tinfty[3]) *tinfty[4]*Qinfty[0]+tinfty[3]*2*nu[2]*
Qinfty[0])



simplify (series (Ham,P01l)) :
simplify (diff (Ham,Pinfty[0])- LQinftyO0);
simplify (diff (Ham,Pinfty[1l])- LQinftyl) ;
simplify (diff (Ham,Pinfty[2])- LQinfty2);
simplify (diff (Ham,P01l)- LQO1) ;

series (simplify (diff (Ham,Q01)+ LPO1l) ,Q01) ;
simplify (diff (Ham,Qinfty[1])+ LPinftyl);
simplify (diff (Ham,Qinfty[2])+ LPinfty2) ;
simplify (diff (Ham,Qinfty[0])+ LPinftyO0);

(1.8)

SOOI O O

Ham:=(Qinfty[0]*nu[0]+Qinfty[1] *nu[l]+Qinfty[2]*nu[2]+nu[3])*
t0042/Q01-Qinfty[2]*6*nu[3] *tinfty[5]*2+((-Qinfty[0] *nu[l]-
Qinfty[1l]*nu[2]) *tinfty[5]*2+2*tinfty[5]*tinfty[4]*nu[3])*
Qinfty[2]75+((Qinfty[0]*nu[2]+5*Qinfty[1]*nu[3]) *tinfty[5]"*2+
(2*Qinfty[0]*nu[l] *tinfty[4]+2*Qinfty[1l]*nu[2]*tinfty[4]-2*nu
[3]1*tinfty[3]) *tinfty[5]-nu[3]*tinfty[4]72)*Qinfty[2] "4+ ((4%*
Qinfty[0]*Qinfty[1l]*nu[l]+4*Qinfty[1]*2*nu[2]-4*Qinfty[0] *nu[3]
)*tinfty[5]72+((-2*nu[2] *tinfty[3]-8*nu[3]*tinfty[4]) *Qinfty[1]
-2*nu[l]*Qinfty[0] *tinfty[3]-2*tinfty[4]*nu[2]*Qinfty[0]+2*nu
[3]1*tinfty[2]) *tinfty[5]-tinfty[4]*2*nu[2]*Qinfty[1]-Qinfty[0]*
nu[l]*tinfty[4]*2+2*tinfty[3]*tinfty[4]*nu[3]) *Qinfty[2] "3+ (
(-3*Qinfty[0]*2*nu[l]-6*Qinfty[0]*Qinfty[1l]*nu[2]-6*Qinfty[1]
A2*nu[3]) *tinfty[5] "2+ (-6*Qinfty[1]*2*tinfty[4] *nu[2]+ (-6*
Qinfty[0]*nu[l] *tinfty[4]+2*nu[2]*tinfty[2]+6*nu[3]*tinfty[3])*
Qinfty[1]+6*nu[3]*Qinfty[0] *tinfty[4]+(2*nu[l]*tinfty[2]+2*nu
[2]*tinfty[3]) *Qinfty[0]-2*nu[3] *tinfty[1l]) *tinfty[5]+(2*nu[2]*
tinfty[3]*tinfty[4]+3*nu[3]*tinfty[4]72)*Qinfty[1]+Qinfty[0]*
tinfty[4]72*nu[2]+(2*Qinfty[0] *nu[l]*tinfty[3]-2*nu[3]*tinfty
[2]) *tinfty[4]+Pinfty[1]*2*nu[l]+2*Pinfty[1] *Pinfty[0] *nu[2]-
tinfty[3]72*nu[3]) *Qinfty[2] "2+ ((-3*Qinfty[0] *Qinfty[1]”2*nu[l]
-3*Qinfty[1]*3*nu[2]+2*Qinfty[0]*2*nu[2]+6*Qinfty[0] *Qinfty[1]*
nu[3]) *tinfty[5]72+((4*nu[2] *tinfty[3]+6*nu[3]*tinfty[4])*
Qinfty[1]72+(4*Qinfty[0]*nu[l]*tinfty[3]+8*Qinfty[0]*nu[2]*
tinfty[4]-2*nu[2]*tinfty[1]-4*nu[3]*tinfty[2])*Qinfty[1]+4*nu
[1]*tinfty[4]*Qinfty[0] 2+ (-2*nu[l]*tinfty[l]-2*nu[2]*tinfty[2]
-4*nu[3]*tinfty[3]) *Qinfty[0]+nu[3]* (2*tinfty[0]-1)) *tinfty[5]



+2*Qinfty[1]*2*tinfty[4]*2*nu[2]+(2*Qinfty[0]*nu[l] *tinfty[4]
A2+ (-2*nu[2] *tinfty[2]-4*nu[3] *tinfty[3]) *tinfty[4]+2*Pinfty[1]
*nu[l] *Pinfty[0]+ (Pinfty[0]*2-tinfty[3]72)*nu[2])*Qinfty[1l]-2%*
Qinfty[0]*nu[3]*tinfty[4]72+((-2*nu[l]*tinfty[2]-2*nu[2] *tinfty
[3]1)*Qinfty[0]+2*nu[3] *tinfty[1l]) *tinfty[4]-nu[l]* (Pinfty[0] "2+
tinfty[3]172) *Qinfty[0]+ (2*Pinfty[1]*Pinfty[2]+Pinfty[0]) *nu[l]+
(2*Pinfty[0] *Pinfty[2]+2*Pinfty[1]72) *nu[2]+ (2*Pinfty[0] *Pinfty
[1]+2*tinfty[2] *tinfty[3]) *nu[3]+2*nu[0] *Pinfty[1l]) *Qinfty[2]+
(2*Qinfty[0]*2*Qinfty[1]*nu[l]+3*Qinfty[0]*Qinfty[1]*2*nu[2]+
Qinfty[1]73*nu[3]-Qinfty[0]*2*nu[3]) *tinfty[5]"2+ (2*tinfty[4]*
Qinfty[1]73*nu[2]+(2*Qinfty[0] *nu[l]*tinfty[4]-2*nu[2] *tinfty
[2]-2*nu[3] *tinfty[3]) *Qinfty[1]*2+ (-4*nu[3]*Qinfty[0] *tinfty
[4]+(-2*nu[l] *tinfty[2]-4*nu[2] *tinfty[3]) *Qinfty[0]+ (2*tinfty
[0]-1)*nu[2]+2*nu[3] *tinfty[1l]) *Qinfty[1]+2*Qinfty[0] * (-tinfty
[4]1*nu[2]*Qinfty[0]-nu[l]*Qinfty[0] *tinfty[3]+(tinfty[0]-1/2)*
nu[l]+nu[2]*tinfty[1]+nu[3]*tinfty[2])) *tinfty[5]+(Pinfty[0]"2*
nu[l]-2*nu[2] *tinfty[3]*tinfty[4]-nu[3]*tinfty[4]72)*Qinfty[1]
A2+ (-2*Qinfty[0] *tinfty[4]*2*nu[2]+ (-2*Qinfty[0] *nu[l] *tinfty
[3]1+2*nu[2] *tinfty[1l]+2*nu[3] *tinfty[2]) *tinfty[4]+2*Pinfty[2]*
nu[l]*Pinfty[0]+2*tinfty[2] *tinfty[3]*nu[2]+ (Pinfty[0]*2+tinfty
[3172) *nu[3]+nu[0] *Pinfty[0]) *Qinfty[1l]-nu[l] *Qinfty[0]~ 2%
tinfty[4]72+2*%Qinfty[0]* (nu[l] *tinfty[1l]+nu[2] *tinfty[2]+nu[3]*
tinfty[3]) *tinfty[4]+((-2*Pinfty[0] *Pinfty[1l]+2*tinfty[2]*
tinfty[3]) *nu[l]+ (-Pinfty[0]*2+tinfty[3]72)*nu[2]) *Qinfty[0]+
(Pinfty[2]*24+2*Pinfty[1]) *nu[l]+ (2*Pinfty[1] *Pinfty[2]+Pinfty
[0])*nu[2]+ (2*Pinfty[0] *Pinfty[2]+Pinfty[1]72) *nu[3]+3*Pinfty
[2]*nu[0]+ (-Qinfty[2]*5*tinfty[5]*2*nu[0]+ (2*nu[0] *tinfty[4]*
tinfty[5]+nu[l] *tinfty[5]72) *Qinfty[2] "4+ ((4*Qinfty[1]*nu[0]-nu
[2]) *tinfty[5] 72+ (-2*nu[0] *tinfty[3]-2*nu[l] *tinfty[4]) *tinfty
[5]1-tinfty[4]72*nu[0]) *Qinfty[2]*3+((-3*Qinfty[0]*nu[0]-3*
Qinfty[1l]*nu[l]+3*nu[3])*tinfty[5]"2+(-6*Qinfty[1]*nu[0] *tinfty
[4]+2*nu[0] *tinfty[2]+2*nu[l] *tinfty[3]+2*nu[2] *tinfty[4])*
tinfty[5]+2*tinfty[3]*nu[0] *tinfty[4]+nu[l] *tinfty[4]"2) *Qinfty
[2]*2+ ((-3*Qinfty[1]*2*nu[0]+4*Qinfty[0]*nu[l]+4*Qinfty[1l]*nu
[2]) *tinfty[5]72+((4*nu[0] *tinfty[3]+4*nu[l] *tinfty[4]) *Qinfty
[1]+(4*Qinfty[0] *nu[0]-4*nu[3]) *tinfty[4]-2*tinfty[1l]*nu[0]-2%
nu[l]*tinfty[2]-2*nu[2]*tinfty[3]) *tinfty[5]+2*Qinfty[1l]*tinfty
[4]*2*nu[0] -tinfty[4]*2*nu[2]+(-2*nu[0] *tinfty[2]-2*nu[1l]*
tinfty[3]) *tinfty[4]-2*P01*nu[l] *Pinfty[0]-nu[2]*P01*2-2*nu[0]*
(PO1*Pinfty[1]+(1/2) *Pinfty[0]*2+(1/2) *tinfty[3]72)) *Qinfty[2]+
(nu[l]*Qinfty[1]72+ (2*Qinfty[0]*nu[0]-2*nu[3]) *Qinfty[1]-2*
Qinfty[0]*nu[2]) *tinfty[5] "2+ (2*Qinfty[1]*2*tinfty[4]*nu[0]+



(-2*nu[0]*tinfty[2]-2*nu[l] *tinfty[3]-4*nu[2] *tinfty[4]) *Qinfty
[1]-4*nu[1]*Qinfty[0]*tinfty[4]-2*tinfty[3]*nu[0]*Qinfty[0]+2*
nu[l]*tinfty[l]+2*tinfty[2]*nu[2]+2*tinfty[3]*nu[3]+nu[0]* (2*
tinfty[0]-1))*tinfty[5]+ (-P0142%nu[1]-2*PO1*Pinfty[0]*nu[0]-2*
nu[0]*tinfty[3]*tinfty[4]-nu[l]*tinfty[4]~2)*Qinfty[1]+ (-Qinfty
[0]*nu[0]+nu[3]) *tinfty[4]*2+(2*nu[0] *tinfty[1l]+2*nu[l] *tinfty
[2]+2*nu[2] *tinfty[3]) *tinfty[4]-P0142*nu[0]*Qinfty [0]+ (-2*PO1*
Pinfty[1]-Pinfty[0]*2+tinfty[3]~2)*nu[1l]-2*P01*nu[2]*Pinfty[0]-
nu[3]*P0172-2*nu[0] * (PO1*Pinfty[2]+Pinfty[0] *Pinfty[1l]-tinfty
[2]*tinfty[3])) *Q01+ (2*Qinfty[2]*nu[0] *tinfty[5]~2-2*nu[0] *
tinfty[4]*tinfty[5]-nu[l]*tinfty[5]~2)*Q0142;
(Qinfiyy v, + Qinfty, v, + Qinfiy, v, +V5) 100" e,
Ham = 001 — Qinfty, v, tinftys + ( ( 1.9)
—@mmwf—@mmvﬁﬁ@ﬁ+2mm%mﬁuw)@m@+w(gmmwz
+5@wmvgﬁmﬁ+(2@meﬁmmq+2@WMVﬂmmq—z%ﬁW%)mﬁ%
—yﬁwﬁ)@mﬁ+(@Qmmmymhw+4@wﬁ%—4gmeﬁﬁwﬁ+((
-2 v, tinfty; — 8 v, tinfzy4) Qinfty, — 2 tinftyy v, Qinfty, — 2 Qinfty, tinfty, v,
+2v3mmh)ﬁmhy—MWﬁvﬂmef—QMﬂ%v”mmi+2ﬁ@ﬁgmmqw>QMﬂé
+((-3 Qinfiyy v, — 6 Qinfty, Qinfty, v, — 6 Qinfty; Vi) tinftys + (-6 Qinfty; tinfty, v,
+ ( -6 Qinfiy, v, tinfty, +2 v, tinfty, + 6 v, tinﬁy3) Qinfty, + 6 v, Qinfty, tinfty,
+ (2 v, tinfty, +2 v, tinfzy3) Qinfiy, —2 v, tinfty1> tinftys + (2 v, tinftyy tinfty, +3 v,
mmﬁ)QMM«+@WmﬁEMﬁﬁ+(2@WmﬁHMﬁ%—2%ﬁﬁmﬁmwh+
Pinfty; v, + 2 Pinfty, Pinfty, v, — tinfty; V) Qinfty; + ((-3 Qinfy, Qinfty; v, —3
Qinfty, v, +2 Qinfiyy v, + 6 Qinfry, Qinfty, V) tinftys + ((4 v, tinfiyy + 6 v, tinfiy, )
Qmm%+(4@mmﬂqmm%+xgmm%Vﬂmmq—zgﬁm@f—4%ﬁmmﬁQmmﬁ
+4 Qinftyg v, tinfty, + ( -2 v, tinfty, — 2 v, tinfty, —4 v, tinfty3) Qinfty, + v (2 tinfty,
—1”ﬁm%+2@wﬁmmﬁ%+(2@w%wﬁmﬁ+(QyﬁW%
—4v, tinfty3) tinfty, + 2 Pinfty, v, Pinfty, + (Pinftyg — tinfty%) v2> Qinfty,
— 2 Qinfty, v, tinfzyfL + ( ( -2, tinfty, =2V, tinfty3> Qinfty, +2 v, tinfty1> tinfty,
— v, (Pinftyy + tinftys) Qinftyy + (2 Pinfty, Pinfty, + Pinfty,) v, + (2 Pinfty, Pinty,
+2mwﬁ)%+(2mm%mwmﬁaﬁm%ﬁm%y%+2%Pwm)@W%+(2

Qinftyy Qinfty, v, + 3 Qinfty, Qinfty; v, + Qinfty, v, — Qinfty; Vi) tinfrys + (2
Qmﬁﬁmmwy2+(2Qmﬁ%VJmﬁm—2v¢mﬁb—2v3mmk)Qmﬁﬁ+(
-4 v, Qinfty, tinfty, + ( -2 v, tinfty, —4v, tinfty3) Qinfty, + (2 tinfty, — 1) v,




+2 vy tinfiy, ) Qinfty, +2 Qinfiy, ( - Qinfty, tinfty, v, — tinfty; v, Qinfty, + (tinftyo

1 . . . ) . .
) ) v, ttinfty, v, + v, tmﬁyz) ) tinftys + (metyo Vv, =2, tinfty; tinfty, — Vv,

tinfzyi) Qinfty; + (-2 Qinfi,v, tinfty; + (=2 Qinfiy, v, tinfty; + 2 v, tinfty,

+2v, tinfty2> tinfty, + 2 Pinfty, v, Pinfty, +2 tinfty, tinfty, v, + (Pinfzyf) + tinfty%) v,
+ v, Pinftyy) Qinfiy, — tinftyy v, Qinftyy + 2 Qinfty, (v, tinfty, + v, tinfty,

+ vy tinfty, ) tinfty, + ( (-2 Pinfty, Pinfty, + 2 tinfty, tinftys) v, + ( - Pinfty; +

tinftys ) v, ) Qinfiy, + (Pinfty; + 2 Pinfty, ) v, + (2 Pinfty, Pinfty, + Pinftyy) v,

+ (2 Pinfty, Pinfty, + Pinfty}) vy + 3 Pinfty, v, + ( - Qinfiy; tinfty; v,

+ (2 v, tinfty, tinfiys +v, tinfzyg) Qinfty; + ((4 Qinfry, vy —v,) tinfiys + (=2 v, tinfiys
— 2V, tinfiy,) tinfiys — tinfty; Vo) Qinfty, + ((~3 Qinfiyy vy =3 Qinfiy, v, +3 ;)
tinftyg + ( -6 Qinfty, v, tinfty, +2 v, tinfty, +2 v, tinfty; +2 v, tinfzy4) tinftys
+2 v, tinfty, tinfty, + v, tinﬁyﬁ) Qinfty; + ( (-3 Qinfty; v, + 4 Qinfty, v,
+4 Qinfiy, v,) tinftys + ((4 vy tinfiy; + 4 v, tinfiy,) Qinfiy, + (4 Qinfiy, v,
—4 v3) tinfty, — 2 tinfty, v, — 2V, tinfty, =2 v, tinfzy3) tinftys + 2 Qinfty, tinftyi Vv, —
tinftyy v, + (=2 Vg tinfty, = 2 v, tinftys ) tinfty, — 2 POI v, Pinfiy, =V, POI*

. 1. 1. . . .
—2v, (POI Pinfty, + B Plnftyé + S tlnftyg) ) Qinfty, + (V1 anfty% + <2 Qinfty, v,
—2,) Qinfty, =2 Qinfiy, v, tinftys + (2 Qinfty, tinfty, v, + (=2 v, tinfiy,
—2v tinfty; —4v, tinfty4) Qinfty, — 4 v, Qinfty, tinfty, — 2 tinfty; v, Qinfty,
+2v, tinfty, + 2 tinfty, v, + 2 tinfty, v, +V, (2 tinfiyy — 1) ) tinftys + ( -POIv,
— 2 POI Pinftyy v, — 2 v, tinfty, tinfty, — v, tinfzyi) Qinfiy, + ( - Qinfiy, vy + V) tinfty,
+ (2 v, tinfiy, +2 v, tinfty, + 2V, tinfiy;) tinfiy, — POI* v, Qinfty + ( -2 POI Pinfty,
— Pinftyy + tinfty;) v, — 2 POI v, Pinfty, — v, POI° — 2 v, (POI Pinfty,
+ Pinfty, Pinfty, — tinfty, tinfty3) ) Q01 + (2 Qinfty, Vo tinftyg -2 Vo tinfty, tinftys — v,
tinfzyg) 007°

> simplify (diff (Ham,Pinfty[0])- LQinftyO0) ;

simplify (diff (Ham,Pinfty[1l])- LQinftyl);
simplify (diff (Ham,Pinfty[2])- LQinfty2) ;
simplify (diff (Ham,P01l)- LQO1);

simplify (diff (Ham,Q01)+ LPO1);



simplify (diff (Ham,Qinfty[1l])+ LPinftyl);
simplify (diff (Ham,Qinfty[2])+ LPinfty2);
simplify (diff (Ham,Qinfty[0])+ LPinftyO0) ;
(1.10)

[N NNl NNl

M:=Matrix(2*d,2*d,0):

for i from 1 to 2*d do for j from 1 to i do M[i,j]:=tinfty[2%*

d+1-(i-j)]: od: od:

M;

alphaVector:=Matrix(2*d,1,0):

for i from 1 to 2*d do alphaVector[i] :=alpha[2*d+1-i]/ (2*d+1-1i)
od:

alphaVector;

nuVector:=Multiply (M”* (-1) ,alphaVector) ;

for i from 1 to 2*d do nu[i-1] :=nuVector[i,1l]: od:

nu[0] :=nu[0];

nu[l] :=nul[l];

nul[2] :=nul2];

nu[3] :=nul3];

dinfy, O 00

tinfty, tinfty; 0 0
tinfty, tinfty, tinfty; 0
tinfty, tinftyy tinfty, tinftys

(1.11)

S
! R £

R

1 o

4 tinftys

2




4 tlnftyg 3 til’lftys ’

1 (zinftys tinfiys — tinftyi) o, | finftyon 0
4 tinfiys 3 tinfiys 2 tinfrys |

1 (tinfty, tinftys — 2 tinfty, tinfty, tinftys + tinﬁyi) o,

4 ﬁnﬂg
1 (zinftys tinfiys — tinfzyi) o, | tinfiy, 0 o,

3 tinfiy T2 gyl in

yo= b
0 4 tinftys

1 tlnfty4 (X,4 1 (X3
V, ‘= ~— ————— I
1 4 tlnftyg 3 tll’lftys

1 (tinftys tinfiys —tinfzyi) o g tinfy s o

T tinfiys 3 tinfiys 2 tinftys
1 (tinfty, tinftys — 2 tinfty, tinfty, tinftys + tinftyi) o,
YT 4 ﬁnﬂé
1 (tinftyy tinftys —tinfzyi) o g tinfy o .\ o,
3 tinfiys 2 tinfiys tinftys

> Hamfunction:=unapply (simplify (Ham) ,alpha[l],alpha[2],alpha[3],
alphal4]):
Hamtinftyl:=simplify (Hamfunction(1,0,0,0)):
Hamtinfty2:=simplify (Hamfunction(0,1,0,0)):
Hamtinfty3:=simplify (Hamfunction(0,0,1,0)):
| Hamtinfty2:=simplify (Hamfunction(0,0,0,1)):
| We impose the symmetry \check {L}(-\lambda)=-\sigma_1 \check{L}(\lambda) \sigma_1
> R01:=0:

Rinfty[1]:=0:

Rinfty[3]:=0:

tinfty[4]:=0:

tinfty[2] :=0:

tinfty[0] :=0:

alpha[2] :=0:

alpha[4]:=0:
> omega:=-t00/Q01;

Lomega:=t00*LQ01/Q01+2:

Qinfty[2] :=-P01/tinfty[5];




Pinfty[1l] :=-P01*Qinfty[1l]-tinfty[5]*Qinfty[0]+Pinfty[0]*
PO01/tinfty[5];
Qinfty[1] :=P01+2/tinfty[5]72-Pinfty[0]/tinfty[5]+tinfty[3]
/tinfty[5]-t002/ (2*tinfty[5]72*Q01*2) ;

Pinfty[2] :=-2*P01*Qinfty[0] -tinfty[5]*Q01-P017%4/tinfty[5]"3+
P0172*Pinfty[0]/tinfty[5]72-P01+2*tinfty[3]/tinfty[5]*2+Pinfty
[0]*2/tinfty[5]-Pinfty[0]*tinfty[3]/tinfty[5]+tinfty[1]+3*
t0072*Pinfty[0]/ (2*Q01+2*tinfty[5]*2)-t00%2*tinfty[3]/ (2*Q01*2%*
tinfty[5]72)+3*t0074/(8*Q01*4*tinfty[5]"3);
Ll2function:=unapply(L12,lambda) :
L21function:=unapply (L21,lambda) :
Lllfunction:=unapply(L1ll,lambda) :

series (simplify(Lllfunction(-lambda)-Lllfunction(lambda)),
lambda=0) ;

series (simplify (L12function(-lambda)+L21function (lambda)),
lambda=0) ;

series (simplify (L21function (-lambda)+Ll2function (lambda)),
lambda=0) :

100
001

. _ __PoI
Qinfty, = tinftys
‘ ‘ ‘ ‘ Pinfty, PO1
Pinfty, == - P01 Qinfty, — tinftys Qinfty, + Tﬁ)@

Qinfiy, = por*  Pinfty N tinfty, 1 100
! tinftyg tinftys  tinftys 2 tinftyg 007*

por* _ POIPinfty,  POI” tinfiys

1.12)

Pinfty, = -2 POI Qinfty, — tinftys Q01 —

tinftyg tinftyg tinftyg
Pinfty;  Pinfiy, tinfty, 3 100° Pinfty, 1 100" tinfty,
tinfty  tinfty tinfty S S 2 T 2 o2

5 5 tinftys Q01 tinftys Q01

3 100"
8 QoI tinfiy,

0

0

> L:=simplify (L) :
Lll:=expand(series (simplify (series(L1ll,lambda=infinity)),
lambda=infinity)) ;
Ll12:=expand (series (simplify (series(L12,lambda=infinity)),
lambda=infinity)) ;
L21:=expand (series (simplify (series(L21,lambda=infinity)),




lambda=infinity)) ;
A:=simplify(A) ;

2
A 100 2
LI1 = -tinfty, W52 tinfry, + 1 — tinfty, + 1 P01 100>

2 Q0P tinfiys 2 tinfiy; QOI°
100° Pinfty, | 100 tinfty, 3 o0t

tinfiy: QOI° 2 tinfty: Q0I° 8 QOI" tinfty]
w00 PO100X  w00APOI> | 100 Pinfty, 100 Atinfiys

2= Q01 * tinftys Q01 a tinftyg 001 * tinftys Q01 - tinftys Q01
1 w00'n  Qinfiyy100 9
2 tinfiy: Qo1 001 A

Ly 100 A Po1woX 100 POP , 100Pinfiy, 100 htinfy,

Q01 tinftys Q01 tinftyg 001 tinftys; Q01 tinftys Q01
1 1007 A N Qinftyy 100 100

2 tinfty: QOF Q01 A
2 . 1
! k(Qozz (k 0c3—l—30c1) tznfty§—5t002a3) ! { )
5 oo o T S(tOO(((k o,
inftys Q01 QOT" tinftys

+3 ocl) tinftys — o5 (POI A+ Pinfty, ) tinftys + POI’ 0c3) 001% — % 100> 0c3) ) :

r 1
3 Q0P tinfiy,

(zoo ( (W oy +3 ) tinfin? + (P01 &~ Pinfiy,) tinfiys

A (QO]2 (73 o, +3 ocl) tinfty§ - % 100 0L3)

2 2 1 1
+ P01% o, ) Q01 ——t0020c)),—
3) 2 )3 tinftyz QOI”

> LQinfty0:=expand (simplify (LQinfty0)) ;
LPinfty0:=expand (simplify (LPinfty0)) ;
LQO01:=expand (simplify (LQO01));
LP0l:=expand (simplify (LPO01));

ILQinftyl:=expand (simplify (LQinftyl)):
LQinfty2:=expand (simplify (LQinfty2)) :
LPinftyl:=expand (simplify (LPinftyl)):

1.13)



LPinfty2:=expand (simplify (LPinfty2)) :
2 POI Qinfty, o, 2 POI Qinfty, 0Ly tinfty,
: +5
tinftys 3 tinfiys

LQinfty0 = % Qinfiyy oy — —2 001 o,

5 POPagtinfty, 5 Pinftygoytinfty, 2o, tinfty, | POloy

+ = : — =
3 tinfiy 3 tinftys tinftys 3 tinfty?
| 10000, | POI*100* 0y POI* 100° Pinftyy 0, POI” 1007 o,
3 tinfiy: Q01 3 tinfnyd QO tinftys QOI* tinftys QOI°
1 POI* 1007 o tinfty, 2 100° Pinftyy o, 2 100” Pinfty, o,
3 tinfiy) QOF 3 tinfiys QOI* tinftys QOI”
L1 100> Pinfty, oL tinfty, - 100 o, tinfty, 1 100 oL, tinfty,
3 tinftys QOI* tinfiys QOI* 3 tinfty, QOI°
2 4 4 . 4 4 .
12 dinfiy? 0ot 12 dinfiy? Qo1 4 tinfrysQo1* 6 tinfty] Q0T
)
1 100 oLy
8 tinfiy? Q0I°
. o POI Qinfyy o4 2 . .
LPinfty0 = 3 rinfiy. + E) Q01 POI o, + 3 Pinfty, Qinfty, o,

3 3 .
2P0 o, POL o tinfiy,

. . 2 . .
+ 2 tinftys Qinfty, o, — 3 % Qinfty, tinfty; + tinfiy? 3 tinfty?

6 POI Pinftyy 0, 2 POI Pinfty, o tinfty, 2 POI o tinfty,
+ +

tinftys tinfiys tinftys
. . 2 .
5 POl ogtinfty, 5 POlogtinft; 5 100° Qinfty, o,
3 T a3 2 Tty >
3 tinftys 3 tinftys tinftys Q01
| POP100*ay 5 POI00’ Pinftyyo, 3 POI100" o,
3 tinfiys Qo> 3 tinftys QOI° tinfty: QOI°
4 POI 100° o, tinfty, 1 POI 100" o,
+ 3 c 2302 4 o 4ol
tinftys Q01 tinftys Q01
2Q01P0I0, 5 QOI a tinfty, PO
LQOI == - —————— + = Q01 o, Qinfty, + = 5
tll’lftys 3 3 tl‘nft—ys

2 2 . . o Pinfty, oy tinftys
LPOI = 3 Qinfty,, o, POI + 3 Q01 tinftys 0, — 2 o, Pinfty, + 3 tinfiys

(1.14)



2 .
| PO 100’0y, 5 100 Pinfty, o,

2
— = tinfty, oy o — =
3 Y33 00Prinfyl 3

4
1 100 0Ly
4 QoI tinfry:

| the evolutions

VY Mazzocco's Lax matrix

> 00:=Ql*lambda”2+Q2*lambda”4;

Q0T tinfty:

3

| 100% o tinfty,

QOF tinfty:

[ We have kept PO1,Q01 and Qinfty[0] and Pinfty[0] as free variables from which we have computed

PP:=Pl*lambda” (-2)+P2*lambda” (-4) ;

TT:=-z* (2*1lambda) * (-2*d) :

for i from 1 to d-1 do TT:=TT+s[i]* (2*lambda)* (2*i-2*d) : od:
TT:=TT,;

series (lambda” (-2) *QQ* (1+PP) ,lambda=infinity) ;
Beven:=Q2*lambda’*4+ (Q2*P1+Q1) *1lambda”2;

series( 1/4*(2*lambda)~ (2*d+1) * (1+4PP- (1+TT)*2/(1+PP))+(2*
lambda) * (-2*d-1) *QQ*2* (1+PP) ,lambda=infinity) ;
Bodd:=(16*P1-4*s[1]+(1/32) *Q2~2) *1lambda~3+ (16*P2+z-(1/2) *s[1]"2
-(8*(-(1/2)*s[1]+P1)) *P1+(1/32) *Q2~2*P1+(1/16) *Q2*Q1l) *1ambda;

series( 1/4* (2*lambda) * (2*d+1) * (1+PP+ (1+4TT)~2/(1+PP)) - (2%
lambda) * (-2*d-1) *QQ*2* (1+PP) ,lambda=infinity) ;

AA:=4~d*lambda” (2*d+1) + (4*s[1]-(1/32) *Q2~2) *1lambda”3+ (-tinfty
[11+(1/2)*s[1]*2+(8*(-(1/2)*s[1]+P1)) *P1-(1/32)*Q2”~2*P1-(1/16)*
Q2*Ql) *lambda;

LMazzoccoll:=series( AA/lambda,lambda=infinity) ;
LMazzoccol2:=series( (Beven+Bodd)/lambda +b0/lambda, lambda=
infinity);

LMazzocco2l:=series( (Beven-Bodd)/lambda +b0/lambda, lambda=
infinity);

00 =021 +0IN 2.1
Pl P2
PPi= — +—
oA
1 z 1 5
T=-— % 4+ —
16 7:‘ 4 7\,2

PIQI+P2Q2  QIP2

. Az

022+ Q2P1 + 01 +




Beven = Q2" + (P12 +01) \’

1 o) .3 1 5 1 1
16 P1 — 4 — 2 16P2+z7— —s—8 | -— Pl | Pl + — Q2°PI
(6 s1+32Q)k+(6 +z 218(2s1+ ) —|—32Q
1 1
+16QQ)x+o(kj
1 2\ .3 1 2 1

Bodd:=(16P]—4S1+§Q2)7\. +(16P2+Z—ES1—8(—Esl—l—P]jP]

12 1

+ 55 Q2 PI+ ¢ ngz)x

5 R BR3P E A (RN B 1 _ L 2
16x+(4s1 32Q2)x+(z+2s1+8( 2sl+P])P] 1 Q2 PI

1 1
—EQZQI)X—FO(IJ
1

AA = 16k5+(4s1—%Q22) x3+(—tinfzyl+%sf+8 (—Esﬁpz)m

55 QX PI— ¢ ngz)x
1 1

LMazzoccoll = 16 X' + (4 T sz) A — tinfty, + % $+8 ( > +P]) PI
1

32
LMazzoccol?2 = Q27u3—|— (16P1 —4s + 3% QZZ) 7»2+ (P102+ Q1) A+16P2+¢

1, | 1 | b0
L e gL ap i+ L orri+ L 2o+ 22
o (2sl+) 5y 02PI+ 020145

02> Pl — 1—16 0201

LMazzocco2l = Q2N + (—16P1 +as — 3—12 sz) X+ (P1O2+QI)A—16P2 —2

1o 1 1 » 1 b0
— S +8 |-~ s +PI|Pl——— QFPl——— Q201+~
+21+(251Jr ) 32 ¢ 16 222t

> DetMazzocco:=series (simplify (-LMazzoccoll*2-LMazzoccol2¥*
LMazzocco2l) ,lambda=infinity) :
DetL:=series(simplify (-L1142-L12*L21) ,lambda=infinity):
series (DetL-DetMazzocco,lambda=infinity, 1) ;
s[1l]:=-1/4*tinfty[3];
tinfty[2*d+1] :=-4"d;
series (DetL-DetMazzocco,lambda=infinity,1) ;

(- tinfoy2 +256) X + (-2 tiniy, tinfiy; + 128 5,) A°

| - 128 tinfty, tinfiyl — 64 tinfty; tinfty? )
— + 16 5| — 32 tinfty,
64 tinfty?
5

. (2 QOI° tinfty, tinfry, tinfty +2 100° tinfiy QOI° + 100° ( (2 P01 Qinfiy,
tinftys Q01

— tinfty, ) tinfty; + Pinfty, tinfty; — 2 POI° (Pinftyo — % tinfty3) tinftys + P014) oor*

x4+[

2.2)



— % 100" (13012 — % tinfty, tinftys) 001* — % t006) +256 PI° — 128 PI” s,

1

2 1 .
— 1 (72565, +8192P2+5122) P — = (-1282—2048 P2+ 128 1infiy,) s,
1

2 1 1
— — (z+16 P2 —tin Q22+2Q2b0+Q12)x +——(
16 ( fiy1) 64 Q01 tinfiy!

-64 QOI° tinfiy; tinftyl — 128 100° ( (tinfty — Pinftyy) tinfiys + POI?) tinftyg Q01"
+ 64 100 (Qinﬁyg tinftys — 2 (Pinftyo — % tinfty3) tinfty, tinftys + POI° tinftyl)

1 2
tinftys Q0I° + 64 QO 100" tinfiys — 16 100" (3 tinfty, tinftys + 4 (Pinﬁyo -5 tinfty3)

tinftys — 4 POI” (Pinftyo — % tinfty3) tinftys + P014) QOI* +24 100° ( (-2 Pinfty,

+ tinfty, ) tinftys + POI°) QOI* =9 IOOS) — 1#6 (-256 2 — 4096 P2 + 256 tinfty,) PI”
1

— ¢ ((1282+2048 P2 — 128 dinfty,) 5, + Q2 ( (2 + 16 P2 — tinfiy;) Q2

—32b0))P1—1—16 (—16z—256P2+16tinfty1)s%—%Q] (2416 P2

— tinfly,) Q2 — # — 322 P2 —256 P2* +2 Q1 b0 + tinfty’ + o(%)
)
1
)= - " finfty,
tinftys == - 16
— I (131072 QO1° tinfty, tinfty, + 131072 100° QOI° + 100" (
65536  01°

-8192 POI Qinfty, + 4096 tinfty, + 256 Pinfty, + 32 POI> (Pinftyo — % tinfty3)
+ P014) 001" — % 100" (POI + 8 tinfty;) QOI” — % z006j +256 PI°
2 1 . 2 R _
+32 PI tinfty; — < ¢ (-16 tinfty; +8192 P2 +5122) PI + o (71282—2048 P2
+ 128 tinfty, ) tinfty, — 1—16 (2416 P2 —tinfty,) 02* +2 Q20 + le) z

! 1 8 . 2 )
+ 1073741824 QOIS( 1073741824 QOI” tinfty, — 8388608 100” (PO]

+ 16 Pinfty, — 16 tinfty;) Q01" — 262144 100” ( -4096 Qinfiy; + 32 (Pinftyo

— % tinﬁy3) tinfty, + POI* tinﬁyl) 001° + 4194304 Q0P 100" — 16 100" (
2
- 12288 tinfty, + 1024 (Pinftyo — % tinfty3j + 64 POI* (Pinftyo — % tinfty3j




+ P014) Q01" +24 100° (POI* + 32 Pinfiy, — 16 tinfiy, ) QOI* —9 roog) - %6 (

256 2 — 4096 P2 + 256 tinfty,) P1> - % (% (1282 + 2048 P2
|

— 128 tinfty, ) tinfty, + Q2 ((z + 16 P2 — tinfty) Q2 — 32 b0)) PI= 75 (7162

—256 P2 + 16 tinftyl) tinfty§ — % Q1 (z +16 P2 — tinftyl) Q02— Z—322P2

— 256 P2 +2 Q1 b0 + tinfiy’ +o[%]

B A
The correspondence is given by

QO01:=-t00/Q2;

P01:=(1/2)*Q2+256*P1/Q2+16*tinfty[3]/Q2;

Qinfty[0]:=(1/32)*Q2*P1-8*P1"2/Q2-P1*tinfty[3]/Q2+(1/16)*Q1-tinfty[3]"2/(32*Q2)+16*P2/Q2+

tinfty[1]/Q2;

Pinfty[0]:=(1/64)*Q2"2-4096*P1/2/Q2/2-512*P1*tinfty[3]/Q2"2+16*Q1/Q2-16*tinfty[3]"2/Q2"2;

The inverse change is

P1:=-P01*t00/(256*Q01)-(1/16)*tinfty[3]-t00"2/(512*Q01"2);

P2:=-P01"2*t00"2/(131072*Q01"2)-(1/16)*tinfty[ 1]-Qinfty0*t00/(16*Q01)-t00"2*Pinfty0/(4096*

QO0172)+t00"2*tinfty[3]/(8192*Q01"2)+3*t00"4/(524288*Q01"4);

Q1:=-P01"2*t00/(256*Q01)-P01*t00"2/(256*Q01"2)-t00*Pinfty0/(16*Q01);

Q2:=-t00/Q01;

> QO0lfunction:=unapply(-t00/02,01,02,P1,P2) ;
POlfunction:=unapply((1/2) *Q2+256*P1/Q2+16*tinfty[3]/Q2,01, 02,
P1,P2);

QinftyOfunction:=unapply( (1/32)*Q2*P1-8*P142/Q2-Pl*tinfty[3]
/Q2+(1/16) *Ql-tinfty[3]72/(32*Q2)+16*P2/Q2+tinfty[1]/Q2,0Q1,0Q2,
P1,P2) ;

PinftyOfunction:=unapply( (1/64)*Q242-4096*P172/Q2~2-512*p1*
tinfty[3]/Q2742+16*Q1/Q2-16*tinfty[3]72/Q2”*2,Q01,Q02,P1,P2);

Plfunction:=unapply (-POlbis*t00/ (256*Q01bis)-(1/16)*tinfty[3]-
t0042/(512*Q01bis*2), QO0lbis,QinftyObis, POlbis,PinftyObis) ;
P2function:=unapply( -P0lbis*2*t0072/(131072*Q01bis”*2)-(1/16)*
tinfty[1l]-QinftyObis*t00/(16*Q01bis)-t0042*PinftyObis/ (4096%*
Q01bis*2)+t00”2*tinfty[3]/(8192*Q01bis”*2)+3*t0074/(524288%*
Q0l1lbis”4), QO0lbis,QinftyObis, POlbis,PinftyObis);
Qlfunction:=unapply (-P0lbis*2*t00/ (256*Q01bis)-P01lbis*t00+2/
(256*Q01bis*2) -t00*PinftyObis/ (16*Q01bis), QO0lbis,QinftyObis,
POlbis,PinftyObis) ;

Q2function:=unapply( -t00/Q0lbis, QO0lbis,QinftyObis, POlbis,
PinftyObis) ;

2.3)



Q0lfunction == (QI, Q2, P1, P2) — - 02 2.3)
s 1 256 Pl 16 tinfty,
POlIfunction := (QI, Q2, P1, P2) — 5 02+ S 5
—
QinftyOfunction := (Q1, Q2, P1, P2) — 2 0 > > o

L finfiy;  16p2 L [
32 Q2 Q2 Q2

PinftyOfunction = (QI, Q2, P1, P2) — 6_14 02 —

4096 p1*>  S12 Pl tinfty, L 1601

02 02 02
16 tinfiys
02
L A . R . 1 POIbist00 1 .
Plfunction == (QO01bis, QinftyObis, PO1bis, PinftyObis) — 256 QOlbis 6 tinfty,
1 w00

512 001bis*
1 POIbis* 100>
131072 Qo1bis®

P2function := (QO01bis, QinftyObis, PO1bis, PinftyObis) — -

2 .
_ tinfty, — 1 QinftyObist00 1 100" PinftyObis L 100 tinfty,
3 100"

+ 524288 Q01bis4

1 POIbis® 100
256 QO0lbis

Qlfunction := (QO01bis, QinftyObis, PO1bis, PinftyObis) — -

| POIbist00° 1 100 PinfryObis
256 001bis® 16 QO01bis

Q2function := (QO1bis, QinfiyObis, POIbis, PinftyObis) — - QtOOIObis

> b0:=-t00;

z:=tinfty[1];

simplify (series (simplify (L11-LMazzoccoll) h lambda)) ;

series (simplify (L12-IMazzoccol2), lambda);

series (simplify (L21-LMazzocco2l),lambda) :

series (simplify (L12-1L21- (LMazzoccol2-LMazzocco2l)) ,lambda) ;

b0 = -100 2.4)
z = tinfty,
: I ((1024 P1 Q2" — 262144 PI* — 32768 P tinfty, + 2048 Q1 02 — 1024
32768 o1t

tinfty;) QOI* — 4 100° (POI* + 32 Pinfty, — 16 tinfty;) Q0I” + 3 100%)




2 2
L1 00rg2 — 100 2
32 Q012

SR ((4096 PI* + (-16 Q2° + 512 tinfty,) P1 + 16 tinfiy; — 32 02 Q1
512 Q013
— 512 tinfty, — 8192 P2) QO — 512 Qinfiy, 100 QOP) + =~ —— ((
512 001
-512 P1 02 —512 Q1) QOI° — 512 00 (?16 POI* — 1—16 tinfty, + 1—16 Pinftyo) 001
-16 02* — 8192 P1 — 512 tinfty,) QOI° — 32 100 POI Q01>
+t003) ot — ( d 2
512 Q013
1 -51200° 02 —512 Q0 100 .3
+ A
512 Q013
11

16 001 ((256 PI* + (- Q2* + 32 tinfty;) PI + tinfty; —2 Q2 Q1 — 32 tinfty,

—512 P2) Q01 — 32 Qinfty, roo)
1 -Q2* —512P1 —32 tinfty;) Q01 —2 100 POI

i 6 001 A

> LQlfunction:= unapply( diff (Qlfunction (Q01,Qinfty[0],P01l,Pinfty
[0]),Q01) *LQO1+diff (Qlfunction (Q01,Qinfty[0],P01,Pinfty[0]),
Qinfty[0]) *LQinfty0+ diff (Qlfunction (Q01,Qinfty[0],P01l,Pinfty
[0]) ,PO1) *LPO1+diff (Qlfunction(Q01,Qinfty[0],PO01,Pinfty[0]),
Pinfty[0]) *LPinfty0 + diff (Qlfunction(Q01,Qinfty[0],P01,Pinfty
[0]) ,tinfty[1l]) *alpha[l]+diff (Qlfunction(Q01l,Qinfty[0],6 P01,
Pinfty[0]),tinfty[3]) *alpha[3],Q01,P01,Qinfty[0] ,Pinfty[0]) ;

LOo2function:= unapply (diff (Q2function (Q01,Qinfty[0],P01,Pinfty
[0]),Q01) *LQO1+diff (Q2function (Q01,Qinfty[0],P01,Pinfty[0]),
Qinfty[0]) *LQinfty0+ diff (Q2function (Q01,Qinfty[0],P01,Pinfty
[0]) ,PO1) *LPO1+diff (Q2function (Q01,Qinfty[0] ,P01,Pinfty[0]),
Pinfty[0]) *LPinfty0 + diff (Q2function(Q01,Qinfty[0],P01,Pinfty
[0]) ,tinfty[1l]) *alpha[l]+diff (Q2function(Q01l,Qinfty[0],PO1,
Pinfty[0]) ,tinfty[3]) *alpha[3],Q01,P01,Qinfty[0],Pinfty[0]);

LP1lfunction:= unapply (diff (Plfunction(Q01,Qinfty[0],P01,Pinfty
[0]),Q01) *LQO01+diff (P1function(Q01,Qinfty[0] ,PO01,Pinfty[0]),
Qinfty[0]) *LQinfty0O+ diff (Plfunction(Q01,Qinfty[0],P01,Pinfty
[0]) ,PO1) *LPO1+diff (P1function(Q01,Qinfty[0] ,PO01,Pinfty[0]),
Pinfty[0]) *LPinfty0 + diff (Plfunction(Q01,Qinfty[0],P01l,Pinfty
[0]) ,tinfty[1]) *alpha[l]+diff (Plfunction (Q01,Qinfty[0],6 P01,
Pinfty[0]) ,tinfty[3]) *alpha[3],Q01,P01,Qinfty[0],Pinfty[0]);

LP2function:= unapply (diff (P2function (Q01,Qinfty[0],P01,Pinfty



[0]) ,001) *LQO1+diff (P2function (Q01,Qinfty[0] ,P01,Pinfty[0]),
Qinfty[0]) *LOinftyO+ diff (P2function(Q01,Qinfty[0],PO01l,Pinfty
[0]) ,PO1) *LPO1+diff (P2function (Q01,Qinfty[0] ,P01,Pinfty[0]),
Pinfty[0]) *LPinfty0 + diff (P2function(Q01,Qinfty[0],PO01l,Pinfty
[0]) ,tinfty[1l]) *alpha[l]+diff (P2function (Q01,Qinfty[0],6PO1,
Pinfty[0]) ,tinfty[3]) *alpha[3],Q01,P01,Qinfty[0] ,Pinfty[0]);

2
LOIfunction = (Q01, POI, Qinfty 0, Pinfty 0) — | —— £0L 100 1 POI 100°
256 Q012 128 Q013

2.5

+ L 100 Pinfty O (l 001 P01 o, + = Q01 01, Qinfty_0

16 oo 8 L3 ’

1 POI100
01 P01 e

384 Q01 o, tinfty, ) +[ 128 Q01
_ L 100° gQinf 0o PO]—£Q0]0L —2 o, Pinfty_0

256 Q0]2 3 1y_ 3 3 3 1 1y_

| 5 POI* 100° o,
— —— Pinfty_O o, tinfty, — = ti -

D R T BT Y TT I

| 100 Pinfty_O oL, | 100° o tinfty, | 100'
- 384 Q0]2 + 768 QOI2 + 16384 Q0]4

11 1 5
16 Q01 (“)0[ 24 POI” Qinfty_0 0 3 5 Q01 POI o+ = Pinfty_0 Qinfty_0 oty

. 2 . . 1 1 . 3
— 32 Qinfty_O o, — 3 o, Qinfty_0tinfty; + 18 POI o LT 6144 oL, tinfty; PO1

+ g POI Pinfty_Oa, + %8 POI Pinfty_0 a., tinfty; — % POI o, tinfty,
2 .

1 . 1 a1 | 100" Qinfty 0oy

+ Y POI o, tinfty, — 384 POI o, tinfty; + E) Oy — B QO]Z
\ POP 007 o, | POI100° Pinfty_0 c, 5 POI100" 0

T 196608 001> T 6144 001> 256 goP
| POIOCToqinfiy, PO1100" o

3072 001* 262144 oor*

LQ2function == (QO0I, P01, Qinfty_O Pinfty_0)

100 ( Q01 P01 o 42 T Q01 o Qinfy 0+ ﬁ Q01 o tinfty, PO])

_) 2
001
1 POI 00

LPIfunction := (QO01, P01, Qinfty_0, Pinfty_0) —
256 o7

1 100
+ 256 207 ) ( Q01 POI o, 4 2 T Q01 o Qinfiy 0+ 38 5 Q01 o tinfiys PO])



_+_

1 1 2 . 32 '
256 Q01 (IOO [? Qinfty_0 0y POI — T Qo1 o, — 2 o, Pinfty_0
1 2 POI* 100° o,
—— Pinfty_0 o, tinfty, — — ti _
o infty_0 o, tinfty, 3 tinfty, o, 15288 Y
. . 4
| 100 Pinfty_O oL, L 100° o, tinfty, IR N
384 oor’ 768 oor 16384 oo/ 16 %
2
LPfunction == (QOL, PO, Qinfiy_0, Pinfty_0) — | L FOI"100
65536 oo’
1L Qinfty 0100 1 100° Pinfty 0 1 100 tinftys
16 00 72 2048 00 & 4096 00 I&
3 w00

131072 QOZS

1 2 '
) (g Q01 POI oy + = QO o Qinfiy 0

11 2 .
4+ — 38 5 Q01 o tinfiy, POI) I W(IOO [? Qinfty_0 o,
+ % POI Qinfry_O o, + ﬁ POI Qinfty_0 o, tinfty, —2 Q01 o,
1 1 1 1
~ o144 POI> tlnfty1 ~ 3%4 ol Pinfty_0O tinfty, — — o tmfty1 768 P01 oLy
| 1007 o , POI*100% o, | POI*100° Pinfty_0O o
T 768 Q01 50331648 00* 1048576 001
. POI*100% o, | POI*100° o tinfty,
65536 goP? * 3145728 007>
| 100’ Pinfry o, | 100" Pinfty_Oo,
98304 007> 2048 001
| 100° Pinfty_0 o tinfty, | 100° o tinfty, | 100° o tinfty,
* 196608 001° 4096 001° 12288 001>
5 POI* 100" o, 2 100" Pinfty_ 0o, 5 100
T 201326592 001" T 12582012 001" T 262144 00l
. 100t tinfty3 { 100° o,
6291456 134217728 g
I POI 100 Q' O, POI — 22 Q01 o, —2 01, Pinfty_0
T 65536 00 ]2 infty_0 o 3 3 2 0y Pinfiy_

1

POI? 100 o

1
4 Pinfty_ 0. tznfty3

9 tmfty1

"~ 12288

007>



| 100° Pinfty Oo, | 100° o tinfty, 1

384 001’ T J68 001 T 6384

1
4096 QO]

1

P NS  tinfty, POI” + % POI Pinfiy 00 + o

6144

1 1 1
— —~ POlo ¢ —
g POT oy tinfty; + 7 0 384
| 100” Qinfty_Oa, , POP100% o |

PO o tinfty, —

POI o tinfiy} + + o

4
100" o, ] ]
oor*

[002 [——POZ Qinfty_0O o, +— Q01 POI o,

+ % Pinfty_0 Qinfty_0 o, — 32 Qinfty_0 o, — % o, Qinfty_0 tinfty, + L 0,

128

POI Pinfty_0 o tinfty,

3 3
POI 100" Pinfty_0 o,

24 001’ T 196608 001’ T 144

5 POI100* e, |  POIO0" o tinfty, {

001>

2
1 1 100(%

16 + 8192 Q012

(01,02,P1,P2) ,QinftyOfunction (Q1,Q2,P1,P2),
Q2,P1,P2)));

(01,02,P1,P2) ,QinftyOfunction (Q1,Q2,P1,P2),
Q2,P1,P2)));

(01,02,P1,P2) ,Q0inftyOfunction (Q1,Q2,P1,P2),
Q2,P1,P2)));

(01,02,P1,P2) ,QinftyOfunction (Q1,Q2,P1,P2),
Q2,P1,P2)));

—512tinfty1> o, —320, (57 02 +P1+Ltmﬁy3)

Po1 100" o J ]

256 goF 3072 001> 262144 gpft

> LQl:=simplify (LQlfunction (Q0lfunction(Q1,Q02,P1,P2),P01lfunction

PinftyOfunction (Q1,

LQ2:=simplify (LQ2function (Q01function (Q1l,Q2,P1,P2) ,PO0lfunction

PinftyOfunction (Q1,

LPl:=simplify (LP1function (Q01function(Ql1l,Q2,P1,P2) ,PO0lfunction

PinftyOfunction (Q1,

LP2:=simplify (LP2function (Q01function (Ql1l,Q2,P1,P2) ,PO0lfunction

PinftyOfunction (Q1,

LOI = % (tinfty; + 64 P1I tinfiy + (768 P1” — 32 tinfty, ) tinfty, + 8192 P1 P2
1 :
— 1602 (P202+2100—1)) o, +48 0, (P] + 5 Pliinfiy; + 768 tinfiy:
2 1.
3 P2 o ”ﬂﬁh)
LO2 = % ((-16 P1 —tinfty) 02" —32 02 QI + 4096 PI° — 16 tinfty; — 8192 P2

(2.6)



1 . 1
LPI] = B (16 P2 02 — QI tinfty; + 16 100 — 24 o, — T Ql o,
1

((32P1 02 + 2 Q2 tinfty, + 32 Q]) P2 +32 (tOO— 5) (P]

1
768

| 1 1
+Etznﬁy3))(x3+§ (QZPZ-FZ‘OO—E)OCI

> HamQP:=unapply( -(1/384)*alpha[3]*(16*Q2*P2*Q1-(1/2) *Q1*2*
tinfty[3]+16*t00*Q1-24*Q1)+(1/16) *Ql~2*alpha[l]

-(1/24)* ((P1+(1/16) *tinfty[3]) *alpha[3]+3*alpha[l])* ((1/2)*
Q242*P2+t00*Q2-(1/2) *Q2)

+(-(1/48) *alpha[3] * (-256*P142*P2+P2*tinfty[3]*2+256*P2/2+32*pP2*
tinfty[1l])-32*alpha[l]* (P1+(1/16)*tinfty[3])*P2)+(1/768) * (alpha
[3]1*tinfty[3]+48*alpha[l]) * (256*P143+32*P1*2*tinfty[3]+P1¥*
tinfty[3]72-32*P1*tinfty[1]),

alpha[l],alpha[3]);

simplify (diff (HamQP (alpha[l] ,alpha[3]),P1l)- LQ1);

simplify (diff (HamQP (alpha[l],alpha[3]),P2)- LQ2);

LP2 =

simplify (diff (HamQP (alpha[l] ,alpha[3]),Q1l)+ LP1);
simplify (diff (HamQP (alpha[l],alpha[3]),02)+ LP2);

HamQP = (alpha_l, alpha_3) — - ﬁ alpha_3 (16 Q201 P2 — % Q]2 tinfty, 2.7)

+ 16 100 Q1 — 24 Q]) + 1_16 le alpha_1 — i ( (PI + 1_16 tinfty3) alpha_3

+3 alpha_]) (% 02° P2 + 02 100 — % QZ) — 4—18 alpha_3 ( -256 PI P2 + P2

tinfty; + 256 P2° + 32 P2 tinfty, ) — 32 alpha_l (P] + 1—16 tinfty3) P2

+ —7é < (alpha_3 tinfty, + 48 alpha_1Y) (256 PI + 32 PP tinfiy; + P1 tinfiy;

—32PI tinftyl)

(NN Nen)

> simplify (HamQP(1,0)) :
HamQPtinftyl:=- (1/16) *Q2A2*P2-32*P1*P2-2*tinfty[3]*P2+2*tinfty
[3]*P142+ 16*P143 +(tinfty[3]42/16-2*tinfty[1])*P1+(1/16)*Ql 2+
(1/16) * (1-2%t00) *Q2;
simplify (HamQP (1,0) -HamQPtinftyl) ;
HamQPtinfiy] = - % Q2" P2 —32 P1 P2 — 2 tinfty, P2 + 2 PI” tinfty, + 16 PI° + (1—16 (2.8)
1

tinfty? —2tinfty1) Pl + % QP+ (-2100+1) 02




> simplify (HamQP (0,1)):

HamQPtinfty3:=-(1/48) *P1*P2*Q272-(1/24) *Q1*Q2*P2-16/3* (P2"2) -
(1/768) *tinfty[3]*Q2°2*P2+(1/3) *P1*3*tinfty[3]+ 16/3*P1*2*P2+
(1/24) *tinfty[3]*2*P1*2- ((tinfty[3]"2) /48+(2*tinfty[1])/3) *P2+
(1/768) * (16-32*t00) *Q2*P1+1/24*tinfty[3]* (1/32*tinfty[3]*2-
tinfty[1]) *P1+(1/768) *Q1~2*tinfty[3]+1/48* (3-2*t00) *Q1+(1/768) *
tinfty[3]*(1-2*t00) *Q2;

simplify (HamQP (0,1) HamQPtinftyB),

HamQPtinfty3 == - L oprpor- L ; 0201P2—
16 1

16
3

P]Mﬁ%—(i—
tlnfty3 ( tmfty3 tinftyl) Pl

%(3—2W®Ql+
0

1
P2’ 768

tinfty3 + 3 tinftyl) P2

tinfty; 02° P2 (2.9)

48
1 ppy 16 1
+-3 PI" tinfty; + 3 pr P2+24

1

+ﬁ (16 —32100) Q2 P1 + - -

768 QI tinfty; + -2100+1) 02

71 finfty, (
> s[1l]:
tinfty[2*d+1]:
b0:=-t00;
=tinfty[1];

=-1/4*tinfty[3];
=-4~d;

5= - (2.10)

tinftys == - 16
b0 = -100
z = tinfty,
=unapply (simplify (All) ,alpha[l],alpha[3]):
=unapply (simplify (Al2) ,alpha[l],alpha[3]):
=unapply (simplify (A21) ,alpha[l],alpha[3]):
,Q01,P01,Qinfty[0],

%—nnﬂ%

Allfunction:
Al2function:
A21function:
AllfunctionlO:
Pinfty[0]) ;
Al2functionlO:
Pinfty[O0]);
A21functionlO:
Pinfty[0]);

=unapply (Allfunction(1,0)
=unapply (Al2function(1,0) ,Q01,P01,Qinfty[0],

=unapply (A21function(1,0) ,Q01,P01,Qinfty[0],

AllfunctionO1l:

[0],Pinfty[0]);

Al2functionO01l:

[0],Pinfty[0]);

A2l1functionO01:

[0],Pinfty[0]);
Allfunctionl0 = (QO01, P01, Qinfty_0, Pinfty_0) — -\

=unapply (expand (Allfunction(0,1)),Q01,P01,Qinfty

’

=unapply (expand (Al2function(0,1)),Q01,P01,Qinfty

14

=unapply (expand (A21function(0,1)),Q01,P01,Qinfty

14

(2.11)



Al2function]0 == (QO1, POI, Qinfty 0, Pinfty_0) — —— 00

16 Q01
o 1100
A2lfunctionl = (QO01, P01, Qinfty_0, Pinfty_0) — 16 001
A 100
<MUWmmW——@WlWI@WLOHWyOH——X%“J—
1536 QOI
1 POI*100 1 100 POI A
Al2function01 == (QO1, PO1, Qinfty_0, Pinfty_0
function01 = (Q Qinfiy 0, Pinfiy_0) =088 001 T 768 Qol
2
L 00N 1 00Pinfy 0 1 100°
48 Q01 ' 768 001 24576 o3
1 P0I*t00 1 100 POI A
A2Ifunction01 == (QOI, P01, Qinfty_0, Pinfty_0 —
function (© Qinfty_0, Pinfty_0) =788~ 001 768 QOI
2
L 100X 1 100Pinfiy O 1 100°
48 Q01 ' 768 001 24576 o3

> AllfunctionlO (Q0lfunction(Ql,Q2,P1,P2),P0lfunction(Ql,Q2,P1,
P2) ,QinftyOfunction(Q1,02,P1,P2), PinftyOfunction(Q1l,Q02,P1,P2))
Al2functionl0 (Q01lfunction(Ql,Q2,P1,P2) ,POlfunction(Ql,Q2,P1,
P2) ,QinftyOfunction(Q1,02,P1,P2), PinftyOfunction(Q1l,Q02,P1,P2))
A21functionl0 (Q01lfunction(Ql,Q2,P1,P2) ,PO0lfunction(Ql,Q2,P1,
P2) ,QinftyOfunction(Q1,02,P1,P2), PinftyOfunction(Q1l,Q02,P1,P2))

-\ 2.12)
1
— 1_6 QZ
1
- 1_6 Q2
> simplify (AllfunctionO01l (QO0lfunction(Q1,Q2,P1,P2) ,P01lfunction(Q1,
Q2,P1,P2) ,QinftyO0Ofunction(Q1,Q02,P1,P2), PinftyOfunction(Ql,Q2,
P1,P2)));
simplify (Al2function0l1 (QO01function(Q1l,Q2,P1,P2) ,PO0lfunction(Q1,
Q2,P1,P2) ,QinftyO0Ofunction(Q1,Q2,P1,P2), PinftyOfunction(Q1l,Q2,
P1,P2)));
simplify (A21function01 (QO01function(Q1l,Q2,P1,P2) ,PO0lfunction(Q1,
Q2,P1,P2) ,QinftyO0Ofunction(Q1,Q2,P1,P2), PinftyOfunction(Q1l,Q2,
P1,P2)));

-—x +— 1536 A 02 2.13)
1 1

L sz +E (—Q22—512PI—32tlnfty3) 7u+ﬁ (32 P —2tinfty;) Q2

_4_8Q]



1 2 1 2 ) 1 .

-— Q2 — 2 12 P 2 ——— (-32P] -2 2
TR LIRET LY (02" +5 + 32 tinfiyy) A+ 536 (73 tinftyy) Q

1
—— QI

| 48 0

> Lllfunction:=unapply(L11,Q01,P01,Qinfty[0] ,Pinfty[0]):
Ll12function:=unapply(L12,Q01,P01,Qinfty[0],Pinfty[0]) :
L21function:=unapply (L21,Q01,P01,Qinfty[0] ,Pinfty[0]) :

Lllnew:=series( simplify(Lllfunction(Q0lfunction(Q1,Q2,P1,P2),
POlfunction(Q1,02,P1,P2) ,QinftyOfunction(Ql,Q2,P1,P2),
PinftyOfunction(Q1,Q02,P1,P2))) ,lambda=infinity)
Ll2new:=series (simplify (L12function (Q0lfunction(Ql1,Q2,P1,P2),
POlfunction(Q1,Q02,P1,P2) ,QinftyOfunction(Ql,Q2,P1,P2),
PinftyOfunction(Q1,Q02,P1,P2))) ,lambda=infinity);
L2lnew:=series (simplify (L21function (Q0lfunction(Ql1,Q2,P1,P2),
POlfunction(Q1,Q02,P1,P2) ,QinftyOfunction(Ql,Q2,P1,P2),
PinftyOfunction(Q1,Q02,P1,P2))) ,lambda=infinity);

et (e L2y ,2 L n, 1 2
Lilnew == 16 A" + ( tinfty, = <5 02 ) N =y 0FPI— -~ 0201+8PI 2.14)
+ P1 tinfry, + é tinfty? — tinfty,

Li2new = Q2% + (16 PI + tinfty, + 3—12 sz) X+ (P102+0QI) L —8 PI

BRI RSO T )
+ 35 (02" — 32 tinfiy;) P1 + 16 Q201 — 5 tinfiys +16 P2 + tinfiy, "
L2Inew == Q2 )\ + (—16P1 — tinfty, — 3% sz) W+ (P102+0QI) L +8 P12+ 3% (

~Q2 + 32 tinfiy,) P1 + é tinfty? — % 02 Q1 — tinfty, — 16 P2 — %
;Hamiltonian from Mazzocco paper
> hl2:=-32*z*P2+256*P1*2*P2-256*P2/2-2*P2*Q1*Q2-P1*P2*Q2/2+2%
alpha2* (P1*Q2+Q1) - s1*P2* (128*P1-16*sl) ;
h22:=-32*z*P1+256*P143-512*P1*P2-P2*Q22+Q1~2+2*alpha2*Q2-sl1*
(128*P142-128*P2-16*s1*Pl) ;
deltahl2:=-P1*Q2+Q1;
deltah22:=-Q2;

Haml:=1/16* (-h22+Q2) ;
Ham2 :=expand (simplify (1/3*(1/4* (h12+deltahl2)-1/16*sl* (h22+
deltah22))));

h12 = -32 P2 tinfty, +256 PI° P2 —256 P2> —2 Q2 Q1 P2 —PI P2Q2* +2 2 (P1 Q2 (2.15)
+ Q1) —s1 P2 (128 P1 — 16 s1)




—16 P1s1 —128 P2)
deltahl2 := -P1 Q2 + QI
deltah22 := - Q2
1

Haml := 2 P tinfty, — 16 PI’ +32P]P2—|——Q2 P2 — 116 Q12—§ o2 Q2
+1—16sl(128P1 —16P]s]—128P2)+—Q2

Ham2 = —%Pthnftyl+63—4P] P2 — 634 P2 ——Q2Q]P2—1—12P1P2Q22
+% 1Q20¢2+—Q10Q—% sIP2 — — v Q2P1+EQ1—%P1 sl
+%Pl SIZ—%PISI +$P2Q2 s1+%P1s1zinfzyl—$Q12s1
—ﬁonQsH—stz

> sl:=-tinfty[3]/4;

simplify (Haml+HamQPtinftyl);
simplify (series (Ham2-4*HamQPtinfty3,0Q2)) ;
alpha2:=1-t00;

simplify (Haml+HamQPtinftyl);
simplify (series (Ham2-4*HamQPtinfty3,Q2)) ;
simplify (Haml+HamQPtinftyl) ;

sl = —%fﬁnﬁ%

%QZ(OQ—l—i—tOO)
1 1 .
< 01 (2= 1+100) + 5 (16 P1 +tinfiy;) (2 — 1 +100) Q2

o2 :=1—100
0
0
0

h22 = -32 PI tinfty, + 256 PI’ —512 P1 P2 — Q2° P2 + QI* +2 2 02 — 51 (128 PI°

(2.16)



