In this Maple file, we compute the evolution equations for the Painlevé 2 equations using the
compatibility equation of the Lax system. We also obtain the expression of the Lax matrices in the
eometric gauge without apparent singularities.

¥ Lax matrices in the oper gauge from previous Maple files

Summary of previous files: We have the expression for some coefficients of the Lax matrix L and
of A.

The operator is \hbar (alphal3\partial {t {\infty*{(1)},3} +alpha23\partial {t {\infty{(2)},3}+
alphal2\partial {t {\infty~{(1)},2} +alpha22\partial {t {\infty"{(2)},2}+alphall\partial {t
| {\infty"{(1)},1} +alpha21\partial_{t_{\infty"{(2)},1}))
> restart:
with (LinearAlgebra) :
CoherenceEquationl:=tinftyl0+tinfty20;
tinfty20:=-tinftyl0:
Pinfty42 := tinftyl3*tinfty23;

Pinfty32 := tinftyl2*tinfty23+tinftyl3*tinfty22;

Pinfty22 := tinftyl2*tinfty22+tinftyl3*tinfty2l+tinftyll>*
tinfty23;

Pinftyl2 := tinfty20*tinftyl3+tinftyl2*tinfty2l+tinftylO¥*

tinfty23+tinftyll*tinfty22;

Pinfty0O1 -tinftyll-tinfty2l;

Pinftyll -tinftyl2-tinfty22;

Pinfty2l1 := -tinftyl3-tinfty23;

Pl:=x-> Pinfty0l+Pinftyll*x+Pinfty21*x"2:

P2:=x-> Pinfty02+Pinftyl2*x+Pinfty22*x*2+Pinfty32*x*3+Pinfty42*
x"4:

tdP2 :=unapply (P2 (x) -Pinfty02,x) :

dPldlambda:=unapply (diff (P1 (lambda) ,lambda) ,lambda) :
dP2dlambda:=unapply (diff (P2 (lambda) ,1lambda) ,lambda) :
L:=Matrix(2,2,0):

L[1,1]:=0:

L[1,2]:=1:

L[2,1]:=-P2(lambda)+Pinfty02 +C -h*lambda*tinftyl3 - p*h/
(lambda-q) :

L[2,2]:= P1(lambda) +h/(lambda-q)

A:=Matrix(2,2,0):
A[l1,1]:=1/3*(alphal3*tinfty23-alpha23*tinftyl3)/ (tinftyl3-
tinfty23) *lambda”*3+c2*lambda*2+cl*lambda +c0+ rho/ (lambda-q) :
A[l,2]:=(alphal3-alpha23)/3/(tinftyl3-tinfty23) *lambda+nu+ mu/
(lambda-q) :




A[2,1] :=AA21 (lambda) :

A[2,2] :=AA22 (lambda) :

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:

L;
A;

Q2 :=unapply (-p,lambda) :
J:=Matrix(2,2,0):

J[1l,1]:=1:

J[1,2]:=0:

J[2,1] :=Q2 (lambda) / (lambda-q) :
J[2,2]:=1/(lambda-q) :

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

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

J:

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

LJ[1,1]:=0:

LJ[1,2]:=0:

LJ[2,2]:=diff(J[2,2],q) *Lg+diff(J[2,2],p) *Lp+h*diff (J[2,2],t):
LJ[2,1]:=diff(J[2,1],q) *Lg+diff(J[2,1],p) *Lp+h*diff (J[2,1],t):
LJ:

checkL:=simplify (Multiply (Multiply(J,L),J*(-1))+h*Multiply
(dddlambda,J* (-1))):
checkA:=simplify (Multiply (Multiply(J,Aa),J*(-1))+Multiply(LJ,J*
(-1))):

CoherenceEquationl = tinftyl0 + tinfty20 (1.1)
Pinfty42 = tinfty13 tinfty23
Pinfty32 = tinftyl2 tinfty23 + tinftyl3 tinfty22
Pinfty22 = tinftyll tinfty23 + tinfty12 tinfty22 + tinfty 13 tinfty21
Pinftyl2 = ~tinftyl0 tinftyl3 + tinfty10 tinfty23 + tinftyl I tinfty22 + tinfty12 tinfty21
Pinfty0l == -tinftyl1 — tinfty21
Pinftyll == -tinftyl2 — tinfty22
Pinfty21 == -tinftyl3 — tinfty23
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Solving the compatibility equations to obtain the Hamiltonian
evolutions.

[ The compatibility equation is \mathcal {L} L=h\partial \lambda A+[A,L]
Since the first line of L is trivial, we may easily obtain A[2,1] et A[2,2] to obtain the full expression
| for A

> LL:=h*dAdlambda+ (Multiply (A,L)-Multiply(L,A)):
Entryll:=LL[1,1]:
Entryl2:=LL[1,2]:
AA2]1 :=unapply (solve (Entryl1=0,AA21 (lambda) ) ,lambda) :
AA21bis:=h*dAdlambda[l,1]+A[1,2]*L[2,1]:
simplify (AA21 (lambda) -AA21bis) ;

AA22:=unapply (solve (Entryl2=0,AA22 (lambda) ) ,lambda) :
AA22bis:=h*dAdlambda[l,2]+A[1,1]+A[1,2]*L[2,2]:
simplify (AA22 (lambda) -AA22bis) ;

simplify (Entryll) ;

simplify (Entryl2) ;
LL:=h*dAdlambda+ (Multiply (A,L) -Multiply (L,A)):

2.1)
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:We now compute the action of \mathcal{L} on L[2,2] et L[2,1] to obtain the evolution equations



| Evolution of entry L_{2,2}

> Entry22:=simplify (LL[2,2]):
Entry22TermLambdaMinusqCube:=factor (residue (Entry22* (lambda-q)
A2 ,lambda=q)) ;
Entry22TermLambdaMinusqgSquare:=factor (residue (Entry22* (lambda-
q) ,lambda=q) ) ;
Entry22TermLambdaMinusq:=factor (residue (Entry22,lambda=q)) ;

Entry22TermLambdaInfty4:=factor (-residue (Entry22/lambda’5,
lambda=infinity)) ;
Entry22TermLambdaInfty3:=factor (-residue (Entry22/lambda*4,
lambda=infinity)) ;
Entry22TermLambdaInfty2:=factor (-residue (Entry22/lambda“’3,
lambda=infinity)) ;
Entry22TermLambdaInftyl:=factor (-residue (Entry22/lambda”2,
lambda=infinity)) ;
Entry22TermLambdaInfty0:=factor (-residue (Entry22/lambda, lambda=
infinity)) ;

simplify( Entry22- (Entry22TermLambdaMinusqSquare/ (lambda-q) ~2+
Entry22TermLambdaMinusq/ (lambda-q)
+Entry22TermLambdaInfty0+Entry22TermLambdaInftyl*lambda+
Entry22TermLambdaInfty2*lambda*2+Entry22TermLambdaInfty3*
lambda”*3+Entry22TermLambdaInfty4*lambda*4) ) ;

Entry22TermLambdaMinusqCube := 0 2.2)
Entry22TermLambdaMinusqSquare = - % tinfiyl3 1_ tinfiy23 (h ( -3 q2 tinftyl 3
+ 3 g’ tinfty23* — 3 g tinftyl2 tinftyl3 + 3 W q tinfty]2 tinfty23
— 3 wq tinftyl 3 tinfty22 + 3 W q tinfty22 tinfty23 + al3 hq — 623 hq + 3 h v tinftyl 3
— 3 hv tinfty23 — 3 wtinftyl I tinftyl3 + 3 Wtinftyl I tinfty23 — 3 Wtinftyl3 tinfty21
+ 3 Wtinfty21 tinfty23 + 6 p tinftyl3 — 6 p tinfty23) )
Entry22TermLambdaMinusq = 0
Entry22TermLambdalnfty4 == 0
Entry22TermLambdalnfty3 = 0
Entry22TermLambdalnfty? := - (023 + a3) h
Entry22TermLambdalnfiy] == - % PRTE L iy (13 tinfiyl 3 — 3V tinfiy23”
+ al3 tinftyl2 + od 3 tinfty22 — 023 tinftyl12 — 023 tinfty22 — 6 c2 tinftyl3

+ 6 c2 tinfty23) )
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We have:

L, , =-tinftyl1 — tinfty21 + (-tinftyl2 — tinfty22) A+ (-tinftyl3 — tinfty23) 73 + ?LL
Since the operator is \hbar (alphal3\partial {t {\infty"{(1)},3} +alpha23\partial {t {\inft;?A {(2)},
3}+alphal2*\partial {t {\infty”{(1)},2} +alpha22*\partial {t {\infty"{(2)},2}+alphall*\partial
{t {\infty*{(1)},1} +alpha21*\partial {t {\infty*{(2)},1}) we can deduce the action of \mathcal
_{L} ongq
> L220rderLambda2:=-residue (L[2,2]/lambda”3,lambda=infinity) :

L220rderLambdal :=-residue (L[2,2] /lambda”*2,lambda=infinity) :
L220rderLambda0l:=-residue (L[2,2]/lambda”l,lambda=infinity) :
simplify (h* (alphal3*diff (L220rderLambda2, tinftyl3)+alpha23*diff
(L220rderLambda?2, tinfty23)+alphal2*diff (L220rderLambdaZ2,
tinftyl2)+alpha22*diff (L220rderLambda2, tinfty22)+alphall*diff
(L220rderLambda?2, tinftyll)+alpha21*diff (L220rderLambdaZ2,
tinfty2l))- Entry22TermLambdaInfty2) ;
Equationl:=factor (simplify (h* (alphal3*diff (L220rderLambdal,
tinftyl3)+alpha23*diff (L220rderLambdal, tinfty23)+alphal2*diff
(L220rderLambdal, tinftyl2)+alpha22*diff (L220rderLambdal,
tinfty22)+alphall*diff (L220rderLambdal, tinftyll)+alpha21*diff
(L220rderLambdal, tinfty21l) ) - Entry22TermLambdaInftyl)) ;
Equation2:=factor (simplify (h* (alphal3*diff (L220rderLambdal,
tinftyl3)+alpha23*diff (L220rderLambdal,tinfty23)+alphal2*diff
(L220rderLambdal, tinftyl2)+alpha22*diff (L220rderLambda0,
tinfty22)+alphall*diff (L220rderLambdal,tinftyll)+alpha2l1*diff
(L220rderLambdal, tinfty21l) ) - Entry22TermLambdaInfty0)) ;
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— 6 ¢l tinfty23))




> Lg:=factor (Entry22TermLambdaMinusqgSquare/h) :

Lgbis:=-mu*P1 (q) +2*rho-h*nu-h* (alphal3-alpha23) /3/ (tinftyl3-

tinfty23) *q;

factor (simplify (series (Lg-Lgbis,g=0)))
qum:==—LL(—ﬁnﬁyll——ﬁnﬁyZI%—(—ﬁnﬁylZ——ﬁnﬁyZZ)q-+-(—ﬁnﬁyl3——ﬁnﬁy23)q2) 2.4
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[ Let us look at \mathcal {L}[L[2,1]]

> Entry2l:=simplify (LL[2,1]):
Entry2lTermLambdaMinusqCube:=factor (residue (Entry21* (lambda-q)
~2,lambda=q)) ;
Entry2lTermLambdaMinusgSquare:=factor (residue (Entry21* (lambda-
q) ,lambda=q)) ;
Entry2l1TermLambdaMinusq:=factor (residue (Entry21l,lambda=q)) ;

Entry2l1TermLambdaInfty6:=factor (-residue (Entry21l/lambda’7,
lambda=infinity)) ;
Entry2lTermLambdaInfty5:=factor (-residue (Entry21/lambda”6,
lambda=infinity)) ;
Entry2lTermLambdaInfty4d:=factor (-residue (Entry21l/lambda’5,
lambda=infinity)) ;
Entry2l1TermLambdaInfty3:=factor (-residue (Entry21l/lambda*4,
lambda=infinity)) ;
Entry2lTermLambdaInfty2:=factor (-residue (Entry21l/lambda”3,
lambda=infinity)) ;
Entry2lTermLambdaInftyl:=factor (-residue (Entry21l/lambda”2,
lambda=infinity)) ;
Entry2l1TermLambdaInfty0:=factor (-residue (Entry21l/lambda, lambda=
infinity)) ;

simplify( Entry2l- (Entry2lTermLambdaMinusqCube/ (lambda-q) ~3+
Entry2lTermLambdaMinusqSquare/ (lambda-q) ~2+
Entry2l1TermLambdaMinusq/ (lambda-q)
+Entry2lTermLambdaInfty0O+Entry2lTermLambdaInftyl*lambda+
Entry2lTermLambdaInfty2*lambda*2+Entry21TermLambdaInfty3*
lambda“3
+Entry2lTermLambdaInfty4*lambda*4+Entry21TermLambdaInfty5*
lambda”*5+Entry21TermLambdaInfty6*lambda”6

) )
L[2,1];




Entry21TermLambdaMinusqCube =3 (up +p) h* 2.5)

Entry2 1 TermLambdaMinusqSquare == - % tinfiyl3 1_ tinfiy23 (h (
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— 6 Wq tinftyl 3 tinfty2] + 6 W q” tinfty13 tinfty21 tinfty23 — 6 h W q tinftyl3*

+ 6 h Wq tinftyl3 tinfty23 + 6 W q tinftyl0 tinfzy]32 — 12 W q tinftyl0 tinftyl3 tinfty23
+ 6 Wq tinftyl0 tinfzy232 — 6 Wq tinftyl I tinftyl 3 tinfty22

+ 6 Wq tinftyl 1 tinfty22 tinfty23 — 6 W q tinfty12 tinfty13 tinfty21

+ 6 Wq tinfty]2 tinfty21 tinfty23 + 3 ¢* p tinftyl 3> — 3 ¢° p tinfty23* — ad3 hp q

+ 23 hpqg—3hvptinftyl3+3 hvp tinfty23 + 3 g p tinftyl2 tinftyl3

— 3 q p tinftyl 2 tinfty23 + 3 q p tinfty13 tinfty22 — 3 q p tinfty22 tinfty23

+ 6 C utinftyl3 — 6 C Wtinfty23 + 3 p tinftyl I tinftyl3 — 3 p tinftyl ] tinfty23

+ 3 p tinftyl 3 tinfty21 — 3 p tinfty21 tinfty23))
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Entry21TermLambdaMinusq = - EY tinfiyl3 — tinfiy23 (h ( -12u q3 tinfty]32 tinfty23

+ 12 W g’ tinftyl3 tinfty23* — 9 Wwq” tinfryl2 tinftyl3 tinfty23 + 9 Wq” tinfty12 tinfty23*
— 9 g tinftyl 3 tinfty22 + 9 W g” tinfty13 tinfty22 tinfty23 + 3 ad 3 h ¢” tinfty23

—3 023 h ¢ tinftyl3 — 6 W q tinftyl1 tinftyl3 tinfty23 + 6 W q tinfty]1 tinfty23*

— 6 Wq tinftyl2 tinftyl3 tinfty22 + 6 W q tinfty12 tinfty22 tinfty23

— 6 ugq tinftyl 3 tinfty21 + 6 W q tinfty13 tinfty21 tinfty23 + 6 c2 h q tinftyl3

— 6 ¢2 h q tinfty23 — 3 h W tinftyl3* + 3 h Wtinftyl3 tinfty23 + 3 W tinfty10 tinftyl3*
— 6 W tinftyl0 tinftyl3 tinfty23 + 3 W tinfty 10 tinfty23* — 3 W tinftyl 1 tinftyl3 tinfty22
+ 3 wtinftyll tinfty22 tinfty23 — 3 W tinfty12 tinfty13 tinfty21

+ 3 wtinftyl2 tinfty21 tinfty23 + 6 q p tinfty]3* — 6 g p tinfty23* + al3 hp — 23 hp
+ 3 cl htinftyl3 — 3 cl h tinfty23 + 3 p tinftyl2 tinftyl13 — 3 p tinfty12 tinfty23

+ 3 p tinftyl3 tinfty22 — 3 p tinfty22 tinfty23) )

Entry21TermLambdalnfty6 := 0
Entry21TermLambdalnfty5 := 0

Entry21TermLambdalnfty4 := - ( a3 tinfty23 + 023 tinftyl3) h

Entry21TermLambdalnfty3 = - 1 I (h (12 v tinftyl3* tinfty23

3 tinftyl3 — tinfty23
— 12 v tinftyl3 tinfzyz32 + 2 al3 tinftyl2 tinfty23 + 5 ol 3 tinftyl3 tinfty22
— 3 a3 tinfty22 tinfty23 + 3 023 tinfty12 tinftyl3 — 5 023 tinfty12 tinfty23
— 2 023 tinftyl3 tinfty22 — 6 c2 tinftyl3* + 6 ¢2 tinfty23") )

Entry21TermLambdalnfty2 = - % SE i i3 (h (6 wtinftyl3 tinfry23
— 6 W tinftyl3 tinfty23> + 9 v tinftyl2 tinftyl3 tinfty23 — 9 v tinftyl2 tinfty23*
+ 9 v tinftyl 3 tinfty22 — 9 v tinftyl 3 tinfty2?2 tinfty23 + ol 3 tinftyl 1 tinfty23
+ 4 al3 tinftyl2 tinfty22 + 4 ol 3 tinftyl3 tinfty21 — 3 ol 3 tinfty21 tinfty23




+3 023 tinftyl1 tinftyl3 — 4 023 tinftyl 1 tinfty23 — 4 023 tinftyl2 tinfty22
— 023 tinftyl3 tinfty2l — 3 cl tinftyl32 +3cl tinfzyz32 — 6 c2 tinftyl2 tinftyl 3
+ 6 2 tinftyl2 tinfty23 — 6 c2 tinftyl3 tinfty22 + 6 c2 tinfty22 tinfty23) )

Entry21TermLambdalnfiyl = - — ol 31_n,n 23 (h (W tinftyl2 tinftyl3 tinfty23

— Wtinftyl2 tinfty23* + W tinfty13” tinfty22 — W tinfty13 tinfty22 tinfty23

+ 2 v tinftyl ] tinftyl3 tinfty23 — 2 v tinftyl 1 tinfty23 + 2 V tinftyl2 tinftyl3 tinfty22
— 2 v tinftyl2 tinfty22 tinfty23 + 2 v tinftyl32 tinfty21 — 2 v tinftyl3 tinfty21 tinfty23
+ ol 3 h tinftyl3 — ad 3 h tinfty23 — ol 3 tinfty10 tinftyl3 + ol 3 tinftyl0 tinfty23

+ ol 3 tinftyl 1 tinfty22 + ol 3 tinfty12 tinfty21 + 023 tinftyl0 tinfty13

— 023 tinfry10 tinfry23 — 023 tinftyl 1 tinfry22 — 023 tinftyI2 tinfty21

—cl tinftyl2 tinftyl3 + cl tinftyl2 tinfty23 — cl tinftyl3 tinfty22 + c1 tinfty22 tinfty23
— 2 ¢2 tinftyl 1 tinftyl3 + 2 ¢2 tinftyl I tinfty23 — 2 ¢2 tinftyl3 tinfty21

+ 2 ¢2 tinfty21 tinfty23) )

1 1

N 2. .
Entry21TermLambdalnfty0 : 3 ﬁnﬂylS——ﬁnﬁy23(ll(6llq nnﬁy]32nnﬁy23

— 6 g’ tinftyl3 tinfty23* + 3 W q tinftyl2 tinfty]3 tinfty23 — 3 W q tinfty12 tinfty23*

+ 3 wq tinftyl 3 tinfty22 — 3 W q tinfty13 tinfty22 tinfty23 — 3 ol 3 h q tinfty23

+3 023 h q tinftyl3 — 3 hv tinftyl 3> + 3 h v tinfty]3 tinfty23 + 3 v tinfty10 tinfty1 3*

— 6V tinftyl0 tinftyl3 tinfty23 + 3 v tinfty10 tinfty23* — 3V tinftyl 1 tinftyl3 tinfty22

+ 3 v tinftyl 1 tinfty22 tinfty23 — 3 v tinfty12 tinfty13 tinfty2 1

+ 3 v tinftyl2 tinfty21 tinfty23 + 3 cl tinftyl I tinftyl3 — 3 cl tinftyl 1 tinfty23

+ 3 ¢l tinftyl3 tinfty21 — 3 ¢l tinfty21 tinfty23 — 3 p tinftyl3* + 3 p tinfty23* +2 C o 3
—2C023))

0
- (- tinfty10 tinfty13 + tinfty10 tinfty23 + tinftyl 1 tinfty22 + tinfty12 tinfty21) A
——(ﬁnﬁy]]tﬁﬁb@3-+thﬁb42tﬁqb22-+thﬁbd3tﬁﬁb2])A?——(ﬁnﬁy[Zﬁnﬁy23
3 4
+ tinftyl3 tinfty22) A — tinftyl3 tinfty23 A + C — h A tinftyl3 — xp_h
_ —q
> rho:=factor (solve (Entry2l1TermLambdaMinusqCube, rho)) ;
simplify (rho- (-p*mu)) ;
simplify (Entry21TermLambdaMinusqCube) ;

p=-pu (2.6)
0
0

> L210rderLambda4:=-residue (L[2,1]/lambda”5,lambda=infinity) :

L210rderLambda3:=-residue (L[2,1]/lambda”*4,lambda=infinity) :
L210rderLambda2:=-residue (L[2,1]/lambda”*3,lambda=infinity) :
L210rderLambdal :=-residue (L[2,1] /lambda”*2,lambda=infinity) :

L210rderLambda0l:=-residue (L[2,1]/lambda”l,lambda=infinity) :
simplify (h* (alphal3*diff (L210rderLambda4, tinftyl3)+alpha23*diff




(L210rderLambda4, tinfty23)+alphal2*diff (L210rderLambda4,
tinftyl2)+alpha22*diff (L210rderLambda4, tinfty22)+alphall*diff
(L210rderLambda4,tinftyll)+alpha2l*diff (L210rderLambda4,
tinfty2l))- Entry2lTermLambdaInfty4) ;
Equation3:=factor (simplify (h* (alphal3*diff (L210rderLambda3,
tinftyl3)+alpha23*diff (L210rderLambda3, tinfty23)+alphal2*diff
(L210rderLambda3, tinftyl2)+alpha22*diff (L210rderLambda3,
tinfty22)+alphall*diff (L210rderLambda3, tinftyll)+alpha2l1*diff
(L210rderLambda3, tinfty21l) ) - Entry2lTermLambdaInfty3)) ;
Equationéd:=factor (simplify (h* (alphal3*diff (L210rderLambda2,
tinftyl3)+alpha23*diff (L210rderLambda2,tinfty23)+alphal2*diff
(L210rderLambda2,tinftyl2)+alpha22*diff (L210rderLambda2,
tinfty22)+alphall*diff (L210rderLambda2,tinftyll)+alpha2l1*diff
(L210rderLambda2, tinfty2l) ) - Entry2lTermLambdaInfty2)) ;
Equation5:=factor (simplify (h* (alphal3*diff (L210rderLambdal,
tinftyl3)+alpha23*diff (L210rderLambdal, tinfty23)+alphal2*diff
(L210rderLambdal, tinftyl2)+alpha22*diff (L210rderLambdal,
tinfty22)+alphall*diff (L210rderLambdal, tinftyll)+alpha2l*diff
(L210rderLambdal, tinfty2l) ) - Entry2lTermLambdaInftyl)) ;
Equationl:=factor (simplify (Equationl)) ;
Equation2:=factor (simplify (Equation2?)) ;

0 2.7

L I (h (-12 v tinfty13* tinfty23 + 12 v tinfty13 tinfty23*

Equation3 = - -

quation 3 tinfiyl3 — tinfiy23
V3 a2 tinfiyl3 tinfty23 — 3 a2 tinfty23* — 2 a3 tinfiyl2 tinfy23
2 a3 tinfiyl3 tinfty22 + 3 22 tinfyl 3 — 3 022 tinfiyl3 tinfy23

+2 023 tinftyl2 tinfty23 + 2 023 tinftyl3 tinfty22 + 6 ¢2 tinfty]3* — 6 c2 tinfty23*))

Equationd = - - I (h (-6 wtinfryl3 tinfty23 + 6 W tinftyl3 tinfty23*

3 tinftyl3 — tinfty23
— 9V tinftyl2 tinftyl3 tinfty23 + 9 v tinfty12 tinfry23* — 9 v tinfty13” tinfty22

+ 9 v tinftyl3 tinfty22 tinfty23 + 3 ol 1 tinftyl3 tinfty23 — 3 al 1 tinfty23*

+ 3 a2 tinftyl3 tinfty22 — 3 a2 tinfty22 tinfty23 — al 3 tinftyl1 tinfty23

— 4 a3 tinftyl2 tinfty22 — ol 3 tinftyl3 tinfty2] + 3 21 tinftyl 3

— 3 021 tinftyl3 tinfty23 + 3 022 tinftyl2 tinftyl3 — 3 022 tinftyl2 tinfty23

+ 023 tinftyl ] tinfty23 + 4 023 tinfty12 tinfty22 + 023 tinfty13 tinfty21 + 3 cl tinftyl3*
—-3c]tﬁ#b232+-6c2ﬁnﬁy12ﬁnﬁy13—-6c2thﬁbdZth#@234—6c2tﬁﬁ@]3ﬁnﬁy22

— 6 ¢2 tinfty22 tinfty23) )
1
tinftyl3 — tinfty23

Equation5 = - (h (- tinfiyl2 tinfty13 tinfty23 + W tinfty12 tinfty23*



— Wtinftyl 3 tinfty22 + W tinfty13 tinfty22 tinfty23 — 2 v tinftyl 1 tinfty13 tinfty23

+ 2 v tinftyl ] tinfty232 — 2 v tinftyl2 tinfty13 tinfty22 + 2 v tinfty12 tinfty22 tinfty23
—2v tinfzy132 tinfty21 + 2 v tinftyl 3 tinfty21 tinfty23 + ol I tinfty 13 tinfty22

— ol I tinfty22 tinfty23 + ol 2 tinfty13 tinfty21 — od 2 tinfty21 tinfty23

— al3 tinftyl I tinfty22 — o 3 tinfty12 tinfty21 + 021 tinfty12 tinftyl3

— 21 tinftyl2 tinfty23 + 022 tinftyl 1 tinftyl3 — 022 tinftyl 1 tinfty23

+ 23 tinftyl I tinfty22 + 023 tinfty12 tinfty21 + cl tinftyl?2 tinftyl3

— cl tinftyl2 tinfty23 + cl tinftyl3 tinfty22 — cl tinfty22 tinfty23 + 2 c2 tinftyl 1 tinfty13
— 2 2 tinftyl 1 tinfty23 + 2 ¢2 tinftyl3 tinfty2] — 2 c2 tinfty21 tinfty23) )

Equation] = - - ! (h (-6 tinfiyl3* + 6 v tinfty23* + 3 a2 tinfiyl3

3 tinftyl3 — tinfty23
—3 a2 tinfty23 — 2 ol 3 tinftyl2 — 2 ol 3 tinfty22 + 3 022 tinftyl3 — 3 022 tinfty23

+2 023 tinftyl2 + 2 023 tinfty22 + 12 c2 tinftyl3 — 12 ¢2 tinfty23) )
1 1

Equation2 = - — o TT— T3 (h (-3 wtinftyl3* + 3 wtinfty23*
— 3 v tinftyl2 tinftyl13 + 3 v tinfty12 tinfty23 — 3 v tinfty13 tinfty22
+ 3 v tinfty22 tinfty23 + 3 al l tinftyl3 — 3 ol 1 tinfty23 — ol 3 tinftyl I — al 3 tinfty21
+ 3 021 tinftyl3 — 3 021 tinfty23 + 23 tinftyll + 023 tinfty21 + 6 cl tinftyl3
| —6cltinfiy23))
> LpFunction:=unapply (-Entry2lTermLambdaMinusq/h,C) :
Equation7:=simplify (Entry2l1TermLambdaMinusgSquare- (-p*h*Lq)) :
Csol:=solve (Equation7,C):
Csolbis:=p*2- P1l(q) *p+P2(q) -Pinfty02+h*g*tinftyl3:
factor (series (Csol-Csolbis,p=0)) ;
N 0 2.8)
> Lp:=factor(simplify (LpFunction (Csol))):
Lpbis:=mu* (p*diff (P1(q) ,q) -diff(P2(q),q)-h*tinftyl3)
+h/3* (alphal3-alpha23) / (tinftyl3-tinfty23) *p+h* (alphal3*
tinfty23-alpha23*tinftyl3)/ (tinftyl3-tinfty23) *g*2
+2*h*c2*qg+h*cl;
factor (series (Lp-Lpbis,g=0)) ;

Lgbis:=-mu*P1 (q) +2*p*mu-h*nu-h* (alphal3-alpha23)/3/ (tinftyl3-
tinfty23) *q:
factor (simplify (series (Lg-Lgbis,g=0)))
Lpbis .= W (p (~tinftyl2 — tinfty22 + 2 (- tinftyl3 — tinfty23) q) + tinfty10 tinfty13 2.9)
— tinfty 10 tinfty23 — tinftyl1 tinfty22 — tinfty12 tinfty21 — 2 (tinftyl1 tinfty23
+ tinfty12 tinfty22 + tinfty13 tinfty21) g — 3 Uﬁﬁbd2tﬁﬁ@234—ﬁnﬁy13ﬁnﬁy22)q2
1 h(add3—a23)p

4 3. . . is
4 g tinftyl3 tinfty23 — tinftyl3 h) + 3 linfiyl3 —tinfiy23

h (a3 tinfty23 — 023 tinftyl3) ¢
tinftyl3 — tinfty23

+2hc2qg+hcl




0
0

[ The evolutions of the Darboux coordinates are:
L[q]=2*mu*p-mu*P1(q)-h*nu-h*(alphal3-alpha23)/3/(tinfty 1 3-tinfty23)*q;
L[p] = mu*(p*diff(P1(q),q) -diff(P2(q),q)-h*tinfty13)+h/3*(alphal3-alpha23)/(tinfty 13-tinfty23)*
pth*(alphal3*tinfty23-alpha23*tinfty13)/(tinfty 1 3-tinfty23)*q"2
+2*h*c2*q+h*cl
[ We check that it is indeed Hamiltonian
> Hamiltonian:= mu* (p*2+tdP2(q) -p*P1(q) +h*tinftyl3*q)-h*nu*p-h/3*
(alphal3-alpha23)/ (tinftyl3-tinfty23) *p*gq-h/3* (alphal3*tinfty23
-alpha23*tinftyl3)/ (tinftyl3-tinfty23) *gq*3-h*c2*g*2-h*cl*q:
simplify (Lp- (-diff (Hamiltonian,q))) ;
simplify (Lg- (diff (Hamiltonian,p)))
0 (2.10)

0

¥ Decomposition of the tangent space: shift of Darboux

coordinates and non-trivial isomonodromic time

;From previous Maple sheet, we have some expressions for the coefficients (c_1,c_2,mu,nu).

> nualter:= -1/6* (3*alphal2*tinfty23+3*alpha22*tinftyl3-3*
alphal2*tinftyl3+2*alpha23*tinfty22+2*alphal3*tinftyl2-2%*
alphal3*tinfty22-3*alpha22*tinfty23-2*alpha23*tinftyl2)/(-2*
tinftyl3*tinfty23+tinfty2342+tinftyl312):
mualter := 1/6*(-2*tinftyl3*alphal3*tinftyll+2*tinfty23*
alpha23*tinfty2l1-3*alphal2*tinfty22*tinfty23-3*alpha22*
tinftyl2*tinfty23+6*alphall*tinfty2342-6*alpha2l*tinftyl342+3*
alphal2*tinfty22*tinftyl3-12*alphall*tinfty23*tinftyl3+3%*
alpha22*tinftyl2*tinftyl3+12*alpha2l*tinftyl3*tinfty23+6*
alphall*tinftyl3#2-6*alpha2l*tinfty2342+2*alphal3*tinftyll*
tinfty23-3*tinfty22*alpha22*tinftyl3+3*tinfty22*alpha22*
tinfty23+4*alpha23*tinftyl2*tinfty22-2*alpha23*tinftyl3*
tinfty21l-2*alpha23*tinftyll*tinfty23-4*alphal3*tinftyl2*
tinfty22+2*alphal3*tinftyl3*tinfty2l1-2*alpha23*tinfty2242+2%
alphal3*tinfty2272-2*alpha23*tinftyl242+2*alphal3*tinftyl242-3%*
tinftyl2*alphal2*tinftyl3+3*tinftyl2*alphal2*tinfty23+2*
tinftyl3*alpha23*tinftyll-2*alphal3*tinfty2l*tinfty23)/(3*
tinftyl3*tinfty2342-3*tinftyl342*tinfty23+tinftyl343-
tinfty2343):
c2alter := 1/6*(-3*alpha22*tinftyl3“2+3*alpha22*tinftyl3*
tinfty23+2*alphal3*tinftyl3*tinfty22+3*alphal2*tinfty23*
tinftyl3-2*alpha23*tinftyl3*tinfty22-2*alphal3*tinftyl2*
tinfty23-3*alphal2*tinfty23+2+2*alpha23*tinftyl2*tinfty23)/(-2*
tinftyl3*tinfty23+tinfty232+tinftyl312):




clalter:=factor(1l/6* (-6*alpha2l*tinftyl3+~3+6*alphall*tinfty23+3
-3*tinftyl3*alphal2*tinfty22*tinfty23+3*tinftyl3*alpha22%*
tinftyl2*tinfty23-2*tinftyl3*alphal3*tinftyll*tinfty23+3%*
tinftyl3*tinfty22*alpha22*tinfty23+2*tinftyl3*alpha23*tinftyl2*
tinfty22+2*tinftyl3*alpha23*tinftyll*tinfty23-2*tinftyl3*
alphal3*tinftyl2*tinfty22-3*tinftyl3*tinftyl2*alphal2¥*
tinfty23+2*tinfty23*alpha23*tinftyl2*tinfty22+2*tinfty23*
alpha23*tinftyl3*tinfty21-2*tinfty23*alphal3*tinftyl2*tinfty22
-2*tinfty23*alphal3*tinftyl3*tinfty21+2*alphal3*tinftyl3.2*
tinfty2l+6*alphall*tinfty23*tinftyl342+3*alphal2*tinfty22%*
tinftyl342-6*alpha2l*tinftyl3*tinfty2342+12*alpha2l*tinftyl342*
tinfty23-3*tinfty22*alpha22*tinftyl342-3*alpha22*tinftyl2¥*
tinfty2342+2*alphal3*tinftyll*tinfty2342-2*alpha23*tinftyl342*
tinfty21-2*alpha23*tinftyll*tinfty2342+3*tinftyl2*alphal2¥*
tinfty2342-12*tinftyl3*alphall*tinfty2342-2*tinftyl3*alpha23%*
tinfty2242+2*tinftyl3*alphal3*tinfty2242-2*tinfty23*alpha23*
tinftyl222+2*tinfty23*alphal3*tinftyl242)/(3*tinftyl3*

| tinfty2372-3*tinftyl372*tinfty23+tinftyl3°3-tinfty2343)):

| Expression of the Lax matrix in the geometric gauge without apparent singularities

> C:=Csol:
02 (lambda) ;
checkLllbis:=-Q2 (lambda) ;
checkLl2bis:=(lambda-q) ;
checkL22bis:=P1l (lambda) +Q2 (1lambda) ;
checkL2lbis:=h*diff (Q2 (lambda) / (lambda-q) ,lambda)+L[2,1]/
(lambda-q) -P1 (lambda) *Q2 (1lambda) / (lambda-q)
-Q2 (lambda) *2/ (lambda-q) :
simplify (checkL[1l,1]-checkLllbis);
simplify (checkL[1l, 2] —-checkLl2bis);
simplify (checkL[2, 2] -checkL22bis);
simplify (checkL[2,1]-checkL21lbis);
simplify (residue (checkL[2,1],lambda=q)) ;

P 3.1
checkL11bis == p

checkL12bis := A —gq
checkLZme==:(—ﬁnﬁy13——ﬁnﬁy23)K?%—(—ﬁnﬁy12——ﬁnﬁy22)K-—p-—tﬁ#bd]
— tinfty21

SO OoOo o



| Expression of the evolution in the traceless setting and decomposition of the tangent space
> p:=tdp+P1l(q)/2:
Ltdp:=simplify( Lp-dPldlambda(q)/2*Lg
- 1/2*h* (alphal3*diff (P1(q) ,tinftyl3)+alpha23*diff (P1(q),
tinfty23)+alphal2*diff (P1(q) ,tinftyl2)+alpha22*diff (P1(q),
tinfty22)+alphall*diff (P1(q) ,tinftyll)+alpha2l*diff (P1(q),
tinfty21)) ):
Ltdpbis:=mu* (diff (P1l(q)*2/4-P2(q) ,q))
+h/3* (alphal3-alpha23) / (tinftyl3-tinfty23) *tdp
+( 2*c2+ ((alphal2+alpha22)/2-nu* (tinftyl3+tinfty23))-1/3*
(tinftyl2+tinfty22) * (alphal3-alpha23)/ (tinftyl3-tinfty23)) *h*q
+h* (cl-mu*tinftyl3-1/6* (tinftyll+tinfty21l) * (alphal3-alpha23)/
(tinftyl3-tinfty23)+1/2* ((alphall+alpha2l) -nu* (tinftyl2+
tinfty22))):
factor (series (Ltdp-Ltdpbis,g=0)) ;
N 0 3.2)
> Quantiteq:=unapply( 2*c2+ ((alphal2+alpha22)/2-nu* (tinftyl3+
tinfty23))-1/3* (tinftyl2+tinfty22) * (alphal3-alpha23) /(tinftyl3-
tinfty23), c2,nu);
QuantiteConstant:=unapply (cl-mu*tinftyl3-1/6* (tinftyll+
tinfty21) * (alphal3-alpha23) /(tinftyl3-tinfty23)+1/2* ((alphall+
alpha2l) —nu* (tinftyl2+tinfty22)) ,cl,nu,mu) ;

Quantiteq == (c2,v) —>2c2 + % al2 + % 022 — v (tinftyl3 + tinfty23) 3.3)
1 (#inftyl2 + tinfiy22) (a3 — a23)
3 tinftyl3 — tinfty23

tinfty21 + tinftyl 1 13 — 023
QuantiteConstant := (cl, v, W) —>cl — W tinftyl3 — % (tinty ti—in_ ﬁ;’?zy— t)in;gZ 3 )
1 1

+ o all+ - a2l - % (tinfty]2 + tinfty22) v

> mu:=mualter:

nu:=nualter:
cl:=clalter:
c2:=c2alter:

> Lpfunction:=unapply (simplify (Lp) ,alphal3,alpha23,alphal2,
alpha22,alphall,alpha2l):
Ltdpfunction:=unapply (simplify (Ltdp) ,alphal3,alpha23,alphal2,
alpha22,alphall,alpha2?l):
Lgfunction:=unapply (simplify (Lqgq) ,alphal3,alpha23,alphal2,
alpha22,alphall,alpha2l):
clfunction:=unapply(clalter,alphal3,alpha23,alphal2,alpha22,
alphall,halphaZ2l):
c2function:=unapply (c2alter,alphal3,alpha23,alphal2,alpha22,




alphall, alphaZ2l):
nufunction:=unapply (nualter,alphal3,alpha23,alphal2,alpha22,
alphall,alpha2l):
mufunction:=unapply (mualter,alphal3,alpha23,alphal2,alpha22,
alphall,alphaZ2l):
> factor (Ltdpfunction(1,1,0,0,0,0))

factor (Lgfunction(1,1,0,0,0,0)) ;

factor (clfunction(1,1,0,0,0,0));

factor (c2function(1,1,0,0,0,0));

factor (nufunction(1,1,0,0,0,0));

factor (Lgfunction(0,0,1,1,0,0));
factor (Ltdpfunction(0,0,1,1,0,0));
factor (clfunction(0,0,1,1,0,0));
factor (c2function(0,0,1,1,0,0));
factor (nufunction(0,0,1,1,0,0));

factor (Lgfunction(0,0,0,0,1,1));
factor (Ltdpfunction(0,0,0,0,1,1));
factor (clfunction(0,0,0,0,1,1));
factor (c2function(0,0,0,0,1,1));
factor (nufunction(0,0,0,0,1,1));

3.4

I
OOHOOOl\)lHOOOOOOOO

> simplify (mufunction(1,1,0,0,0,0))
simplify (mufunction(0,0,1,1,0,0));
simplify (mufunction(0,0,0,0,1,1));




simplify (mufunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,
tinfty22));

simplify (mufunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*
tinfty22,tinftyll, tinfty21));

simplify (nufunction(1,1,0,0,0,0));

simplify (nufunction(0,0,1,1,0,0));

simplify (nufunction(0,0,0,0,1,1));

simplify (nufunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,
tinfty22));

simplify (nufunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*
tinfty22,tinftyll, tinfty21)) ;

simplify (mufunction(0,0,0,0,tinftyl3,tinfty23));
simplify (nufunction(0,0,0,0,tinftyl3,tinfty23));
3.5

SO OO OOoO 0O

simplify (mufunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,
tinfty22));

factor (Ltdpfunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,
tinfty22)) ;

factor (Lpfunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,tinfty22))
factor (Lgfunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2, tinfty22)
= (-h));

factor (clfunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2, tinfty22))
factor (c2function(0,0,2*tinftyl3,2*tinfty23,tinftyl2, tinfty22))
factor (nufunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,tinfty22))

’

3.6)

SO OO



0
0
1

> simplify (mufunction(3*tinftyl3,3*tinfty23,2*tinftyl2,2*
tinfty22,tinftyll, tinfty21)) ;

factor (Lpfunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*tinfty22,
tinftyll, tinfty21)-h*p) ;

factor (Ltdpfunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*
tinfty22,tinftyll, tinfty21l)- h*tdp) ;

factor (Lgfunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*tinfty22,
tinftyll, tinfty21l) -(-h*q))

simplify (clfunction (3*tinftyl3,3*tinfty23,2*tinftyl2,62*
tinfty22,tinftyll, tinfty21));

simplify (c2function (3*tinftyl3,3*tinfty23,2*tinftyl2,2*
tinfty22,tinftyll, tinfty21)) ;

simplify (nufunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*
tinfty22,tinftyll, tinfty21)) ;

3.7

[N e NNl

> factor (simplify (mufunction(0,0,0,0,tinftyl3,tinfty23)))
factor (Ltdpfunction(0,0,0,0,tinftyl3,tinfty23)- (diff((P1l(q)
~2/4-P2(q)),q) -h/2*(tinftyl3-tinfty23)));
factor (Lgfunction(0,0,0,0,tinftyl3,tinfty23)- (2*tdp) )
simplify (clfunction(0,0,0,0,tinftyl3,tinfty23));
simplify (c2function(0,0,0,0,tinftyl3,tinfty23));
simplify (nufunction(0,0,0,0,tinftyl3,tinfty23));
3.8)

[N eNeNoNael

> factor (Lgfunction(1,1,0,0,0,0));
factor (Lgfunction(0,0,1,1,0,0));
factor (Lgfunction(0,0,0,0,1,1));
factor (Lgfunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,tinfty22)
- (-h));
factor (Lgfunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*tinfty22,
tinftyll, tinfty2l1l) -(-h*q));
0 3.9)




[>NeNeNen)

> pdsolve ({

diff(Q(tl,t2,t3,t4,t5,t6) ,tl)+diff(Q(tl,t2,t3,t4,t5,t6),t2)=0,
diff(Q(tl,t2,t3,t4,t5,t6) ,t3)+diff(Q(tl,t2,t3,t4,t5,t6),t4)=0,
diff(Q(tl,t2,t3,t4,t5,t6) ,t5)+diff(Q(tl,t2,t3,t4,t5,t6),t6)=0,
2*tl*diff (Q(tl,t2,t3,t4,t5,t6) ,t3)+2*t2*diff(Q(tl,t2,t3,t4,t5,
t6) ,t4)+t3*diff(Q(tl,t2,t3,t4,t5,t6) ,t5)+t4*diff(Q(tl,t2,t3,t4,
t5,t6) ,t6)=-1,

3*¥tl*xdiff (Q(tl,t2,t3,t4,t5,t6) ,tl)+3*t2*diff(Q(tl,t2,t3,t4,t5,
t6) ,t2)+2*t3*diff (Q(tl,t2,t3,t4,t5,t6) ,t3)+2*t4*diff (Q(tl,t2,
t3,t4,t5,t6) ,t4)+t5*diff(Q(tl,t2,t3,t4,t5,t6) ,t5)+t6*diff (Q(tl,
t2,t3,t4,t5,t6) ,t6)=-Q(tl,t2,t3,t4,t5,t6)
},Q(tl1,t2,t3,t4,t5,t6));

1

O(11, 12,13, 14,15, 16) = - —————= | (1] (3.10)
(-t] +12)
(15 —16) t1 +12 (-t5 + 16) —% (13 —t4)? X
—12) _FI - 4/3 ) (13 —1t4) (-t1
(-t] +12)
+2)1B3 |

> factor (Ltdpfunction(1,1,0,0,0,0))

factor (Ltdpfunction(0,0,1,1,0,0));

factor (Ltdpfunction(0,0,0,0,1,1));

factor (Ltdpfunction(0,0,2*tinftyl3,2*tinfty23,tinftyl2,
tinfty22));

factor (Ltdpfunction (3*tinftyl3,3*tinfty23,2*tinftyl2,2*
tinfty22,tinftyll,tinfty21l) - (h*tdp))

3.11)

[ ReleNeNa)

> pdsolve ({

diff (tdP(t1l,t2,t3,t4,t5,t6) ,tl)+diff(tdP(tl,t2,t3,t4,t5,t6),t2)
=0,
diff (tdP(tl,t2,t3,t4,t5,t6) ,t3)+diff(tdP(tl,t2,t3,t4,t5,t6),t4)
=0,
diff (tdP(tl,t2,t3,t4,t5,t6) ,t5)+diff(tdP(tl,t2,t3,t4,t5,t6),t6)
=0,



2*tl*diff (tdP(tl,t2,t3,t4,t5,t6) ,t3)+2*t2*diff (tdP(tl,t2,t3,t4,
t5,t6) ,t4)+t3*diff (tdP(tl,t2,t3,t4,t5,t6) ,t5)+td*diff (tdP(tl,
t2,t3,t4,t5,t6) ,t6)=0,
3*¥tl*xdiff (tdP(tl,t2,t3,t4,t5,t6) ,tl)+3*t2*diff (tdP(tl,t2,t3,t4,
t5,t6) ,t2)+2*t3*diff (tdP(tl,t2,t3,t4,t5,t6) ,t3)+2*td4*diff (tdP
(t1,t2,t3,t4,t5,t6) ,t4)+t5*diff (tdP(tl1l,t2,t3,t4,t5,t6) ,t5)+t6*
diff (tdP(tl,t2,t3,t4,t5,t6),t6)=tdP(tl,t2,t3,t4,t5,t6)
},tdP(tl,t2,t3,t4,t5,t6));

1

(15 =16) 1] +12 (~15 +16) — - (13 —4)?

tdP(tl, 12,13, t4,15,16) = _F1 (-t 3.12)

(-t] +2)¥3

+2)13

__LThis gives the shift of the Darboux coordinates and the non-trivial isomonodromic times.

V¥ Expression of the Lax matrices in the geometric gauge after the
symplectic reduction and the Painlevé 2 equation

_Simpliﬁcation of the formulas after the reduction and expression of the Lax matrices in the
| geometric gauge after reduction. In this case, we have \check{q}=q and \check{p}=p=\td{p}.

> tinfty23:=-tinftyl3:
tinfty22:=-tinftyl2:
tinfty2l:=-tinftyll:
tinfty20:=-tinftyl0:
tinftyll:=tau/2:
tinftyl3:=1:
tinftyl2:=0:
q:=tdq:
> c2:=c2alter;
cl:=clalter;
c0:=0:
nu:=nualter;
mu:=mualter;
alphall:=1/2:
alpha2l:=-1/2:

alphal3:=0:
alpha23:=0:
alphal2:=0:
alpha22:=0:

checkL:=simplify (checkL) ;
checkA:=simplify (checka) ;

4.1)



1 1

2im - g2 — L o 4.1
c 4 4 4.1)
1 1
= -+ il — L 21
¢ ) T
1 1
= g2 — — @22
VE ATy
'=—Lal3r+La23r+iadl—loal
H 12 12 2 2
tdp A —tdg

X+ 1dg X+ (1dg® +1) M+ 1dg’ +Tdg — h + 2 tinfiyl0 - 1dp

1
0 —_—
2

1.0 301
27\,+?\,tdq+2tdq+2't 0

> Gl:=Matrix(2,2,0):

Gl[1l,1]:=1:
Gl[2,2]:=1:
Gl[1,2]:=0:

Gl[2,1] :=gl*lambda+g0:
gl:=tinftyl3:
g0:=tinftyl3*g+tinftyl2:

dGldlambda:=Matrix(2,2,0):
for i from 1 to 2 do for j from 1 to 2 do dGldlambdal[i,j]:=diff
(G1[i,]j],1lambda): od: od:

dGldtau:=Matrix(2,2,0):
for i from 1 to 2 do for j from 1 to 2 do dGldtau[i,j]:=diff (Gl
[i,j],tau)+diff(G1l[i,]j],q) *dgdt+diff(G1l[i,j],p)*dpdt : od: od:

dgdt:=Lg/h:
dpdt :=Lp/h:
tdp:=checkp:
tdq:=checkqg:
dcheckqdt:=dqdt:
dcheckqdt: =dpdt:

tdL:=simplify (Multiply (Multiply (G1l,checkL) ,G1*(-1))+h*Multiply
(dGldlambda,Gl1*(-1))):

tdA:=simplify (Multiply (Multiply (G1l,checkd) G1*(-1))+h*Multiply
(dGldtau,G1l*(-1))):




simplify (tdL) ;
tdAa;
[ [ checkqg® — 2+ checkp, A — checkq ], 4.2)
[2 checkq® + 2 checkg® A + (T + 2 checkp) checkq + (T + 2 checkp) A + 2 tinfty10,
- checkq” + - checkp]]
1

—% checkq — % A

checkq2 + % T + checkp % checkq + % A

> h*dcheckqgdt;
h*dcheckpdt;

2 checkq3 + T checkq — % h + tinftyl0 4.3)
h dcheckpdt




