In this Maple sheet, we compute the Lax matrices using the asymptotics of the wave functions and the
| local diagonalization for the Painlevé 2 equation.

We first use the expression of the coefficients of the spectral curve in terms of the irregular times and
| monodromies.

> restart:
CoherenceEquationl:=tinftyl0+tinfty20;
tinfty20:=-tinftylO0:

Pinfty42 := tinftyl3*tinfty23;

Pinfty32 := tinftyl2*tinfty23+tinftyl3*tinfty22;

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

Pinftyl2 := tinfty20*tinftyl3+tinftyl2*tinfty2l+tinftylO*
tinfty23+tinftyll*tinfty22;

Pinfty0l := -tinftyll-tinfty21;

Pinftyll := -tinftyl2-tinfty22;

Pinfty2l := -tinftyl3-tinfty23;

Pl:=x-> PinftyO0l+Pinftyll*x+Pinfty21*x"2:
P2:=x-> Pinfty02+Pinftyl2*x+Pinfty22*x*2+Pinfty32*x*3+Pinfty42*

x*4:

CoherenceEquationl = tinftyl0 + tinfty20 1)
Pinfty42 = tinftyl3 tinfty23
Pinfty32 := tinftyl2 tinfty23 + tinftyl3 tinfty22
Pinfty22 = tinftyl 1 tinfty23 + tinfty12 tinfty22 + tinftyl3 tinfty21
Pinfty12 == -tinftyl0 tinftyl3 + tinfty10 tinfty23 + tinftyl 1 tinfty22 + tinfty12 tinfty21
Pinfty0l = -tinftyll — tinfty21
Pinftyll :== -tinftyl2 — tinfty22

_ Pinfty21 := -tinftyl3 — tinfty23

| Study of the asymptotics at infinity

> logPsilInfty:=-tinftyl3/3/h*lambda*3-tinftyl2/2/h*lambda*2-
tinftyll/h*lambda-tinftyl0/h*1n(lambda)+A10-A12/(2-1)/lambda” (2
-1)-A13/(3-1) /lambda”~ (3-1)-Al14/(4-1) /lambda* (4-1) -A15/ (5-1)
/lambda” (5-1) -A16/ (6-1) /lambda” (6-1) -A17/(7-1) /lambda”* (7-1) ;
logPsi2Infty:=-tinfty23/3/h*lambda*3-tinfty22/2/h*lambda”*2-
tinfty2l/h*lambda-tinfty20/h*1ln(lambda)-1*1n(lambda)+A20-A22/ (2
-1) /lambda* (2-1) -A23/(3-1) /lambda” (3-1)-A24/ (4-1) /lambda” (4-1) -
A25/(5-1) /lambda”* (5-1) -A26/ (6-1) /lambda” (6-1) -A27/ (7-1) /lambda” (7
-1) ;
LlogpsilInfty:=-Ltinftyl3/3/h*lambda*3-Ltinftyl2/2/h*lambda*2-
Ltinftyll/h*lambda-Ltinftyl0/h*1ln(lambda)+LA10-LA12/(2-1)/lambda*
(2-1)-LA13/(3-1) /lambda* (3-1)-LAl4/ (4-1) /lambda” (4-1) -LA15/ (5-1)
/lambda” (5-1) -LAl16/ (6-1) /lambda” (6-1) -LA17/(7-1) /lambda” (7-1) ;
Llogpsi2Infty:=-Ltinfty23/3/h*lambda*3-Ltinfty22/2/h*lambda”*2-




logPsilInfty == - — ————— — —

Ltinfty2l/h*lambda-Ltinfty20/h*1n(lambda)+LA20-LA22/(2-1) /lambda”*
(2-1) -LA23/(3-1) /1lambda” (3-1) -LA24/ (4-1) /lambda* (4-1) -LA25/ (5-1)
/lambda* (5-1) -LA26/ (6-1) /lambda” (6-1) -LA27/ (7-1) /lambda” (7-1) ;
LpsilInfty := exp(l/h*(-tinftyl3/3*lambda*3-tinftyl2/2*lambda*2-
tinftyll*lambda-tinftyl0*1n(lambda)+h*A10-h*Al2/lambda-1/2*h%*
Al3/lambda”“2-1/3*h*Al4/lambda*3-1/4*h*Al15/lambda*4-1/5*h*
Al6/lambda”“5-1/6*h*Al17/lambda”6)) *1/h* (-Ltinftyl3/3*lambda”3-
Ltinftyl2/2*lambda*2-Ltinftyll*lambda-Ltinftyl0*1ln (lambda)+h*LA10
-h*LAl12/lambda-1/2*h*LAl13/lambda*~2-1/3*h*LAl14/lambda*3-1/4*h*
LAl15/lambda”“4-1/5*h*LA16/lambda”*5-1/6*h*LAl17/lambda”6) ;
Lpsi2Infty := exp(l/h*(-tinfty23/3*lambda*3-tinfty22/2*lambda*2-
tinfty2l*lambda-tinfty20*1ln(lambda)-h*1ln(lambda)+h*A20-h*
A22/lambda-1/2*h*A23/lambda”2-1/3*h*A24/lambda*3-1/4*h*
A25/lambda”“4-1/5*h*A26/lambda*5-1/6*h*A27/lambda”6) ) *1/h* (-
Ltinfty23/3*lambda*3-Ltinfty22/2*lambda*2-Ltinfty2l1*lambda-
Ltinfty20*1n(lambda)+h*LA20-h*LA22/lambda-1/2*h*LA23/lambda*2
-1/3*h*LA24/lambda”*3-1/4*h*LA25/1lambda”4-1/5*h*LA26/1lambda*5-1/6%
h*LA27/lambda”6) ;

psilInfty:=exp(logPsilInfty) ;

psi2Infty:=exp (logPsi2Infty) ;

dpsildlambdaInfty:=diff (psilInfty,lambda) :
dpsi2dlambdaInfty:=diff (psi2Infty,lambda) :
d2psildlambda2Infty:=diff (psilInfty,lambda$2) :
d2psi2dlambda2Infty:=diff (psi2Infty,lambda$2) :

WronskianLambdaInfty:=h*factor (psilInfty*dpsi2dlambdaInfty-
psi2Infty*dpsildlambdalInfty) :
WronskianLambdabisInfty:=h*simplify(factor( (diff(logPsi2Infty,
lambda) -diff (logPsilInfty,lambda) ) *exp (logPsilInfty+logPsi2Infty)
)):

WronskianTildeLambdaInfty:=h*3*factor (dpsi2dlambdaInfty*
d2psildlambda2Infty-dpsildlambdaInfty*d2psi2dlambda2Infty) :

U dinfiyl3X 1 dnfiyI2)) dinfiylI L tinfiyl0In())

3 h 2 h h h +AI0

Al2 1 Al3 1 Al4 1 Al5 1 Al6 1 Al7

A 27\’2 37\’3 47\‘4 57\‘5 67\‘6

. 3 . 2 . .
logPsi2Infiy _% tlnft};lZ37u _% tmft};lZZK B tmftzZ]?» n tmfty]Zln(?») (1)

2



Llogpsillnfty == - E ) I L p
LAI2 1 LAI3 1 LAI4 1 LAI5 1 LAI6 1 LAI7
FLAIO = — = = = T3 T 3 T4 4 5 5 g .6
A A A A A

Llogpsi2Infty = - 3, 3 I L P
LA22 1 LA23 1 LA24 1 LA25 1 LA26 1 LA27
T T T T3 T T4 4 5 s 6 .6
) A A ) A

Lpsilinfty := 1 /

, e% (—% tinfiyl 323 — % tinfiyl2 ¥ — tinfiyl I A — tinfty101n(\) + hAI10 — }”112 —% h;}”
1 hAI4 1 hAIS 1 hAI6 1 hAI7
33 4 o 3 6y ) [—%Ltinfty].? 7»3—%Ltinfty]2 z
— Ltinfiyl1 % — Ltinfiy10In(X) +h1a10 — EAIZ L hIAIS 1 hIAl4
by 2 7\’2 3 7\,3
1 hIAIS 1 hLAI6 1 hIAI7

Lpsi2Infty := 1 /

% ( - % tinfty2323 — % tinfty22 X2 — tinfry21 A+ tinfty101n(L) — hn(X) + hA20 —

hA22
hle

1 hA23 I hA24 1 hA25 1 hA26 1 hA27

22 3 3 4 g 5 5 68 ) (—% Liinfoy23 X" — % Ltinfty22 %

— Liinfty2l M — Liinfiy20 In(0) +h 1A20 — 2EA22 L hiA25 1 hIA24
A 2 }\'2 3 7\‘3
1 hLA25 1 hLA26 1 hLA27
L R S
psillnfty :=
L sinfyi3® 1 pinfiyl2X2  dinfiyl1% _ tinfiy1O(Y) o AI2 L AIS L A4
3 2 h h A2 2 3 3
e
CLAIS 1Al 1 A7
4 4 5,5 6 46
psi2lnfty ==
1 infy23% 1 dinfy22)®  tinfy2Ih | tinfiylOIn(h) A2 1 A23
e — . () +420 = == = 2

€



L 1 A2 1 A25 1 A26 1 A27

VY Expression of the Lax matrix L

[ Shape of L_{2,1} at infinity.

> L21Infty:=factor (simplify
(WronskianTildeLambdaInfty/WronskianLambdabisInfty)) :
L21InftyOrderlambda5:=factor (-residue (L21Infty/lambda”6,lambda=
infinity)) ;
L21InftyOrderlambdad:=factor (-residue (L21Infty/lambda”5, lambda=
infinity)) ;
L21InftyOrderlambda3:=factor (-residue (L21Infty/lambda”*4,lambda=
infinity)) ;
L21InftyOrderlambda2:=factor (-residue (L21Infty/lambda”*3,lambda=
infinity)) ;
L21InftyOrderlambdal :=factor (-residue (L21Infty/lambda”*2, lambda=
infinity)) ;
L21InftyOrderlambdal:=factor (-residue (L21Infty/lambda”*l, lambda=
infinity)) ;

L21InftyOrderlambda5 == 0 (L1
L21InftyOrderlambda4 = -tinftyl3 tinfty23
L21InftyOrderlambda3 = -tinftyl2 tinfty23 — tinfty13 tinfty22

L21InftyOrderlambda? = -tinftyll tinfty23 — tinfty12 tinfty22 — tinfty13 tinfty21
L21InftyOrderlambdal == - h tinftyl3 + tinfty10 tinfty13 — tinfty10 tinfty23
— tinftyl 1 tinfty22 — tinfty12 tinfty21
1
L21InftyOrderlambda0 := A2 I tinftyl3 tinfty23 — A12 h tinfty23*
nftyOrderlambda -ﬁnﬁy234-ﬁnﬁy13( infty13 tinfty infty
4—A22hthqbd32——A22htﬁﬁbd3thﬁb23——hthﬁbdZtﬁﬁ@]3—%htﬁ#@]3ﬁnﬁy22
+ tinfty 10 tinfty 12 tinfty13 — tinfty10 tinfty12 tinfty23 — tinfty10 tinftyl3 tinfty22
L + tinfty 10 tinfty22 tinfty23 — tinftyl 1 tinftyl3 tinfty21 + tinftyl1 tinfty21 tinfty23)
We conclude that L _{2,1} behaves at infinity like
-tinfty 1 3*tinfty23 *lambda’4-(tinfty22*tinfty 1 3+tinfty23 *tinfty 12)*lambda”3-(tinfty2 1 *tinfty 13+
tinfty23*tinfty 1 1 +tinfty22*tinfty 12)*lambda”2-(tinfty 1 3*tinfty20+tinfty2 1 *tinfty 1 2+tinfty23*
tinfty 10+tinfty22*tinfty 1 1 +tinfty13*h)*lambda +O(1)
In other words:
| L_{2,1}=-P_2(lambda)+Pinfty02+C -h*lambda*tinfty 13+ O(1)
> factor(simplify (L21InftyOrderlambdad4*lambda”*4+
L21InftyOrderlambda3*lambda”3+L21InftyOrderlambda2*lambda*2+
L21InftyOrderlambdal*lambda- (-P2(lambda)+Pinfty02-h*lambda¥*

tinftyl3)));

N 0 1.2)
[ Shape of L_{2,2} at infinity.
> L22Infty:=factor (h*simplify (diff (WronskianLambdabisInfty,

lambda) /WronskianLambdabisInfty)) :




L22InftyOrderlambda5:=factor (-residue (L22Infty/lambda”6, lambda=
infinity));
L22InftyOrderlambdad:=factor (-residue (L22Infty/lambda*5, lambda=
infinity));
L22InftyOrderlambda3:=factor (-residue (L22Infty/lambda”*4,lambda=
infinity)) ;
L22InftyOrderlambda2:=factor (-residue (L22Infty/lambda”3, lambda=
infinity));
L22InftyOrderlambdal:=factor (-residue (L22Infty/lambda”*2,lambda=
infinity));
L22InftyOrderlambdal:=factor (-residue (L22Infty/lambda”*l, lambda=
infinity)) ;
L22InftyOrderlambdaMinusl:=factor (-residue (L22Infty/lambda”0,
lambda=infinity)) ;
L22InftyOrderlambdaMinus2:=factor (-residue (L22Infty/lambda”*
(-1) ,lambda=infinity)) ;

L22InftyOrderlambda5 == 0 1.3)

L22InftyOrderlambda4 == 0

L22InftyOrderlambda3 == 0

L22InftyOrderlambda? == -tinftyl3 — tinfty23
L22InftyOrderlambdal = -tinftyl2 — tinfty22

L22InftyOrderlambda0 == -tinftyl 1 — tinfty21
L22InftyOrderlambdaMinusl = h

1
] = h (AI2 tinftyl3 — A2 tinfty23
L22InftyOrderlambdaMinus?2 —ﬁnﬁy234—ﬁnﬁyl3( ( tinfty tinfty

L + A22 tinftyl3 — A22 tinfty23 — tinfty12 + tinfty22) )
We deduce that L_{2,2} behaves at infinity like -(tinfty I 3+tinfty23)*lambda”2 -(tinfty 1 2+tinfty22)
| *lambda +h/lambda +O(1/lambda”2) =P1(lambda) +h/lambda+O(1/lambda"2)

Conclusion: Using the additional apparent singularities and
the definition of the Darboux coordinates, we conclude thatL_
{2,2}= P_1(lambda) +h/(lambda-q), L_{2,1}=-P 2(lambda)+Pinfty02+C -h*lambda*
| tinfty13 -p*h/(lambda-q)

> L21Form:=-P2 (lambda)+Pinfty02 -h*lambda*tinftyl3- p*h/(lambda-

q);
L22Form:=P1 (lambda) +h/(lambda-q) ;

L21Form = - ( -tinftyl0 tinftyl3 + tinftyl0 tinfty23 + tinftyl 1 tinfty22 + tinfty12 tinfty21) A (1.4)
— (tinftyl1 tinfty23 + tinfty12 tinfty22 + tinfty13 tinfty21) 73 — (tinfty12 tinfty23
+ tinfiyl3 tinfty22) X' — tinfiyl3 tinfy23 X' — h A tinfiyl3 — ﬁ
L22Form = ~tinftyll — tinfty21 + ( - tinftyl2 — tinfty22) A + ( - tinftyl3 — tinfty23) 73
+ %_q




| Auxiliary matrix A
We define the operator \mathcal {L}=\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}))
> WronskianLInfty:=factor (psilInfty*Lpsi2Infty-psi2Infty¥*
LpsilInfty):
Al2Infty:=factor (simplify (WronskianLInfty/WronskianLambdaInfty)
) :

;We test the alternative formulas for A {1,2} and A {1,1}
> YlInfty:=h*factor (dpsildlambdaInfty/psilInfty) :
Y2Infty:=h*factor (dpsi2dlambdalInfty/psi2Infty) :
ZlInfty:=factor (LpsilInfty/psilInfty) :
Z2Infty:=factor (Lpsi2Infty/psi2Infty) :
Al2bisInfty:=factor (simplify((Z22Infty-Z1Infty)/(¥Y2Infty-
Y1Infty))):
AllInfty:=factor(simplify( (Y2Infty*ZlInfty-Y1lInfty*Z2Infty)/
(Y2Infty-Y1lInfty) )):
factor (simplify (Al2bisInfty-Al2Infty));
_ 0 2.1)
| We define the coefficients of the operator \mathcal {L}.
> Ltinftyl3:=h*alphal3:

Ltinfty23:=h*alpha23:
Ltinftyl2:=h*alphal2:
Ltinfty22:=h*alpha22:
Ltinftyll:=h*alphall:
Ltinfty2l:=h*alpha2l:
Ltinftyl10:=0:

Ltinfty20:=0:

[ Asymptotic of A_{1,2} at infinity.

> Al2InftyLambda3:=factor (-residue (Al2Infty/lambda”*4,lambda=

infinity)) ;
Al2InftyLambda2:=factor (-residue (Al2Infty/lambda*3,lambda=
infinity)) ;
Al2InftyLambdal:=factor (-residue (Al1l2Infty/lambda*2, lambda=
infinity)) ;
Al2InftyLambda0:=factor (-residue (Al2Infty/lambda”l,lambda=



infinity))
Al2InftyLambdaMoinsl:=factor (-residue (A1l2Infty/lambda”0,lambda=
infinity)) ;
Al2InftyLambdaMoins2:=factor (-residue (A1l2Infty/lambda”* (-1),
lambda=infinity)) :

Al12InftyLambda3 == 0 2.2)
Al2InftyLambda2 = 0
13 — 023
AL2InfivLambdal = + ——%

3 —tinfty23 + tinftyl3

! ! (3 a2 tinftyl3 — 3 a2 tinfy23

A12InftyLambda() == —
6 (-tinfty23 + tinftyl3)*
— 2 a3 tinftyl2 + 2 o 3 tinfty22 — 3 022 tinftyl3 + 3 22 tinfty23 + 2 023 tinftyl2
— 2 023 tinfty22)
A12InftyLambdaMoins1 = 1 I (6 all tinﬁy]32
6 (-tinfty23 + tinftyl3)’
— 12 ol ] tinftyl3 tinfty23 + 6 ad 1 tinfty23* — 3 a2 tinftyl2 tinftyl3
+ 3 a2 tinftyl2 tinfty23 + 3 od2 tinftyl3 tinfty22 — 3 o2 tinfty22 tinfty23
—2 a3 tinftyl ] tinftyl3 + 2 a3 tinftyl1 tinfty23 + 2 ol 3 tinfty12®
— 4 o3 tinftyl2 tinfty22 + 2 ol 3 tinftyl3 tinfty21 — 2 o 3 tinfty21 tinfty23
+2 a3 tinfty22* — 6 021 tinftyl3* + 12 021 tinftyl3 tinfty23 — 6 021 tinfty23*
+ 3 022 tinftyl2 tinftyl3 — 3 022 tinftyl2 tinfty23 — 3 022 tinfty13 tinfty22
+ 3 022 tinfty22 tinfty23 + 2 023 tinftyl1 tinftyl3 — 2 023 tinftyl1 tinfty23
—2 023 tinftyl2* + 4 023 tinftyl2 tinfty22 — 2 023 tinftyl3 tinfty21
+2 023 tinfty21 tinfty23 — 2 023 tinfty22”)

[ We thus deduce that A_{1,2}=(alphal3-alpha23)/3/(tinfty13-tinfty23)*lambda+nu+mu/(lambda-
| q). Expressions of (mu,nu) are obtained below.

> Al2Form:=(alphal3-alpha23) /3/(-tinfty23+tinftyl3) *lambda+nu+
mu/ (lambda-q) ;
simplify (-residue (A1l2Form/lambda”2,lambda=infinity) -
Al2InftyLambdal) ;
solve ({factor (-residue (A12Form/lambda, lambda=infinity) )=
Al2InftyLambdal, factor (-residue (Al2Form,lambda=infinity) )=
factor (Al2InftyLambdaMoinsl) }, {mu,nu}) ;

mu := -1/6*(-2*alpha23*tinfty2l*tinfty23+3*alpha22*tinftyl3*
tinfty22+3*alpha22*tinfty23*tinftyl2-3*alpha22*tinfty23*
tinfty22-12*alpha2l*tinftyl3*tinfty23+12*alphall*tinftyl3¥*
tinfty23+2*alphal3*tinftyll*tinftyl3-2*alphal3*tinftyll*
tinfty23-2*alphal3*tinfty2l*tinftyl3+2*alphal3*tinfty2l*
tinfty23-2*alpha23*tinftyll*tinftyl3+2*alpha23*tinftyll*
tinfty23+2*alpha23*tinfty2l*tinftyl3+4*alphal3*tinfty22%*




tinftyl2-4*alpha23*tinfty22*tinftyl2+3*alphal2*tinftyl3*
tinftyl2-3*alphal2*tinftyl3*tinfty22-3*alphal2*tinfty23*
tinftyl2+3*alphal2*tinfty23*tinfty22-3*alpha22*tinftyl3*
tinftyl2-6*alphall*tinfty2342-2*alphal3*tinftyl242-2*alphal3¥*
tinfty2272+2*alpha23*tinftyl222+2*alpha23*tinfty2242+6*alpha2l*
tinftyl342+6*alpha2l*tinfty23+2-6*alphall*tinftyl13+2) /(-
tinfty231343*tinftyl3*tinfty2342-3*tinfty23*tinftyl312+
tinftyl343);

nu := 1/6*(3*alpha22*tinfty23-3*alpha22*tinftyl3-3*alphal2*
tinfty23+3*alphal2*tinftyl3-2*alpha23*tinfty22+2*alpha23*
tinftyl2+2*alphal3*tinfty22-2*alphal3*tinftyl2)/(tinfty2312-2%*
tinftyl3*tinfty23+tinftyl3+2);

1 (a3 —o023) A v M
3 —tinfty23 + tinftyl3 A—g
0

Al2Form = 2.3)

= % (6 a1 tinftyl3* — 12 al 1 tinftyl3 tinfty23 + 6 a1 tinfty23*

— 3 2 tinftyl2 tinftyl3 + 3 a2 tinftyl2 tinfty23 + 3 ad2 tinftyl3 tinfty22

— 3 a2 tinfty22 tinfty23 — 2 al 3 tinftyl 1 tinftyl3 + 2 ol 3 tinftyl I tinfty23

+2 a3 tinftyl2* — 4 a3 tinftyl2 tinfty22 + 2 o 3 tinftyl3 tinfty21

—2 a3 tinfty21 tinfty23 + 2 a3 tinfty22> — 6 021 tinftyl3* + 12 21 tinftyl3 tinfty23
—6 021 tinfzyZS2 + 3 022 tinftyl2 tinftyl3 — 3 022 tinftyl2 tinfty23

— 3 022 tinftyl3 tinfty22 + 3 022 tinfty22 tinfty23 + 2 023 tinftyl ] tinfty13

— 2 023 tinftyl ] tinfty23 — 2 023 tinftyl2> + 4 023 tinftyl?2 tinfty22

—2 023 tinfiyl3 tinfiy2] +2 023 tinfiy21 tinfiy23 — 2 023 tinfty22”) | (tinfiy1 3’

— 3 tinftyl 3 tinfty23 + 3 tinftyl3 tinfty23* — tinfty23’), v

1 1
6  tinftyl3* — 2 tinftyl3 tinfty23 + tinfty23*
— 2 a3 tinftyl2 + 2 a3 tinfty22 — 3 022 tinftyl3 + 3 022 tinfty23 + 2 023 tinftyl2
—2 @23 tinfty22) }

(3 a2 tinftyl3 — 3 o2 tinfy23



= - % (-6 al1 tinfryl3 + 12 al 1 tinftyl3 tinfty23 — 6 al 1 tinfty23*
+ 3 al2 tinftyl2 tinftyl3 — 3 ol 2 tinftyl2 tinfty23 — 3 ol 2 tinfty13 tinfty22
+ 3 al2 tinfty22 tinfty23 + 2 ol 3 tinftyl I tinftyl3 — 2 ol 3 tinftyl I tinfty23
—2 a3 tinftyl2* + 4 a3 tinftyl2 tinfty22 — 2 o 3 tinftyl3 tinfty21
+2 03 tinfty21 tinfty23 — 2 a3 tinfty22> + 6 021 tinftyl3* — 12 21 tinftyl3 tinfty23
+6 021 tinfty23* — 3 22 tinftyl2 tinftyl3 + 3 022 tinftyl?2 tinfty23
+ 3 022 tinftyl3 tinfty22 — 3 022 tinfry22 tinfty23 — 2 023 tinftyll tinftyl3
+ 2 23 tinftyl 1 tinfty23 + 2 023 tinftyl 2 —403 tinftyl?2 tinfty22
+2 023 tinfiyl3 tinfiy2] — 2 623 tinfiy21 tinfiy23 + 2 023 tinfty22”) | (tinfiy1 5’
— 3 tinftyl 3 tinfty23 + 3 tinfty13 tinfty23* — tinfty23’)
V= L I (3 a2 tinftyl3 — 3 a2 tinfty23
6  tinftyl3* — 2 tinftyl3 tinfty23 + tinfty23*
—2 a3 tinftyl2 + 2 ol 3 tinfty22 — 3 022 tinftyl3 + 3 022 tinfty23 + 2 023 tinftyl2
| —2 23 tinfty22)
[ Study of A_{1,1} at infinity
> AllInftyLambda4:=factor (-residue (AllInfty/lambda”5,lambda=
infinity)) ;
AllInftyLambda3:=factor (-residue (AllInfty/lambda”4,lambda=
infinity)) ;
AllInftyLambda2:=factor (-residue (AllInfty/lambda”3,lambda=
infinity)) ;
AllInftyLambdal:=factor (-residue (AllInfty/lambda*2, lambda=
infinity)) ;
AllInftyLambda0:=factor (-residue (AllInfty/lambda”l,lambda=
infinity)):
AllInftyLambdaMoinsl:=factor (-residue (AllInfty/lambda”0,lambda=
infinity)):

AlllnftyLambda4 = 0 (2.4)
1 od3tinfiy23 — 023 tinfiyl3
AlnfiyLambdas := = = S tinfiyl3
AllInfivLambda? = - I (3 ad2 tinftyl3 tinfty23 — 3 o2 tinfry23

6 (-tinfty23 + tinfty13)*
— 2 o3 tinftyl2 tinfty23 + 2 ol 3 tinftyl3 tinfty22 — 3 022 tinftyl3*
+3 022 tinftyl3 tinfty23 + 2 023 tinftyl2 tinfry23 — 2 023 tinftyl3 tinfty22)

AllInfiyLambdal = - I < (6 a1 tinftyl 3 tinfiy23
(~tinfiy23 + tinfiy13)

— 12 ol ] tinftyl3 tinfty23* + 6 ad 1 tinfty23 — 3 od2 tinfty12 tinftyl3 tinfty23

+ 3 a2 tinftyl2 tinfty23* + 3 a2 tinftyl 3 tinfty22 — 3 a2 tinftyl3 tinfty22 tinfty23
—2 a3 tinftyl ] tinftyl3 tinfty23 + 2 a3 tinftyl1 tinfty23* + 2 o 3 tinfty12” tinfty23
— 2 al3 tinftyl2 tinftyl3 tinfty22 — 2 al 3 tinfty12 tinfty22 tinfty23




+2 a3 tinftyl3* tinfty21 — 2 o3 tinftyl3 tinfty21 tinfty23 + 2 o 3 tinftyl3 tinfty22*

— 6 021 tinftyl3 + 12 021 tinftyl 3 tinfty23 — 6 021 tinftyl3 tinfty23*

+ 3 022 tinftyl2 tinftyl3 tinfty23 — 3 022 tinfty2 tinfty23* — 3 022 tinftyl13 tinfty22
+ 3 022 tinftyl3 tinfty22 tinfty23 + 2 023 tinftyl1 tinfty13 tinfty23

— 2 023 tinftyl ] tinfty23* — 2 023 tinfty12* tinfty23 + 2 023 tinftyl2 tinftyl3 tinfty22
+2 023 tinftyl2 tinfty22 tinfty23 — 2 023 tinftyl3 tinfty21

+2 023 tinftyl3 tinfty21 tinfty23 — 2 023 tinfty13 tinfty22")

_VVededucethatﬁ&_{Ll}=4/3*&ﬂphal3*ﬁnﬂy23%ﬂpha23*ﬁnﬂyl3)Kﬁnﬂy13-ﬁnﬂy23)*kunbdaA3+
| c2*lambda”2+c1*lambda +c0+ rho/(lambda-q). Expressions of (c_1,c_2) are obtained below.

> AllForm:=1/3* (alphal3*tinfty23-alpha23*tinftyl3)/(tinftyl3-
tinfty23) *lambda*3+c2*lambda*2+cl*lambda +c0+ rho/ (lambda-q) ;

simplify (-residue (AllForm/lambda”4,lambda=infinity) -
AllInftyLambda3) ;

solve ({factor (-residue (AllForm/lambda”3,lambda=infinity))=
AllInftyLambda2, factor (-residue (AllForm/lambda”2,lambda=
infinity))=AllInftyLambdal}, {c2,cl});

3
1 (o3 tinfiy23 — 23 tinfiyl3) > P
3 tinfy23 + tinfiyl 3 +c2 A +c]7u+c0+—k_q 2.5)
0

AllForm =

cl = % (6 ad1 tinftyl3 tinfty23 — 12 el I tinftyl3 tinfty23* + 6 al 1 tinfty23
— 3 a2 tinftyl2 tinftyl3 tinfty23 + 3 ol 2 tinftyl2 tinfzyz32 +3 a2 tinftyl32 tinfty22
— 3 a2 tinftyl3 tinfty22 tinfty23 — 2 ol 3 tinftyl I tinfty13 tinfty23
+2 a3 tinftyl ] tinfty23* + 2 a3 tinfty12* tinfty23 — 2 o 3 tinftyl2 tinftyl3 tinfty22
— 2 a3 tinftyl2 tinfty22 tinfty23 + 2 ol 3 tinftyl 3 tinfty21
—2 a3 tinftyl3 tinfty21 tinfty23 + 2 ol 3 tinftyl3 tinfty22* — 6 21 tinftyl3
+12 21 tinfty]S2 tinfty23 — 6 021 tinftyl3 tinfzyz32 + 3 022 tinftyl2 tinfty 13 tinfty23
— 3 022 tinftyl2 tinfty23* — 3 022 tinftyl 3 tinfty22 + 3 022 tinftyl3 tinfty22 tinfty23
+ 2 023 tinftyl I tinftyl3 tinfty23 — 2 023 tinftyl ] tinfzyz32 —2 023 tinftyl 2 tinfty23

+2 023 tinftyl2 tinftyl3 tinfty22 + 2 023 tinfty12 tinfty22 tinfty23




—2 23 tinftyl 3 tinfty2] + 2 023 tinftyl3 tinfiy21 tinfty23 — 2 023 tinftyl3 tinfty22%) |

(tinfty13 — 3 tinfty13* tinfty23 + 3 tinfty13 tinfty23* — tinfty23) , c2

1 1
6 tinfryl3* — 2 tinftyl3 tinfty23 + tinfty23*
—2aBﬁWﬁHﬁWMB+2aBﬁWWBmﬁﬂ2—3Q2Mﬁﬂf
_ + 3 22 tinftyl 3 tinfty23 + 2 023 tinftyl2 tinfty23 — 2 023 tinftyl3 tinfty22) }
> cl := factor(-(2*alphal3*tinftyll*tinftyl3*tinfty23-2*alphal3*
tinftyll*tinfty2342-2*alphal3*tinftyl242*tinfty23+2*alphal3¥*
tinftyl2*tinftyl3*tinfty22+2*alphal3*tinftyl2*tinfty22*tinfty23
-2*alphal3*tinftyl342*tinfty21+2*alphal3*tinftyl3*tinfty21*
tinfty23-2*alphal3*tinftyl3*tinfty222-2*alpha23*tinftyll¥*
tinftyl3*tinfty23+2*alpha23*tinftyll*tinfty2342+2*alpha23%*
tinftyl242*tinfty23-2*alpha23*tinftyl2*tinftyl3*tinfty22-2%*
alpha23*tinftyl2*tinfty22*tinfty23+2*alpha23*tinftyl342*
tinfty21-2*alpha23*tinftyl3*tinfty2l*tinfty23+2*alpha23%*
tinftyl3*tinfty2242+3*alphal2*tinftyl2*tinftyl3*tinfty23-3*
alphal2*tinftyl2*tinfty2342-3*alphal2*tinftyl342*tinfty22+3*
alphal2*tinftyl3*tinfty22*tinfty23-3*alpha22*tinftyl2*tinftyl3*
tinfty23+3*alpha22*tinftyl2*tinfty2342+3*alpha22*tinftyl342%*
tinfty22-3*alpha22*tinftyl3*tinfty22*tinfty23-6*alphall*
tinftyl342*tinfty23+12*alphall*tinftyl3*tinfty2342-6*alphall¥*
tinfty2343+6*alpha2l*tinftyl343-12*alpha2l1*tinftyl342*
tinfty23+6*alpha2l*tinftyl3*tinfty23+2)/(6* (tinftyl3+3-3*
tinftyl342*tinfty23+3*tinftyl3*tinfty2342-tinfty2313)));
c2 := factor(-(2*alphal3*tinftyl2*tinfty23-2*alphal3*tinftyl3*
tinfty22-2*alpha23*tinftyl2*tinfty23+2*alpha23*tinftyl3*
tinfty22-3*alphal2*tinftyl3*tinfty23+3*alphal2*tinfty23+2+3%*
alpha22*tinftyl3+2-3*alpha22*tinftyl3*tinfty23)/(6* (tinftyl3+2
-2*tinftyl3*tinfty23+tinfty23412)));
¢l = - I (6 a1 tinftyl3 tinfty23 — 12 a1 tinftyl3 tinfty23* (2.6)
6 (-tinfty23 + tinftyl3)*
+6all tinftyZ.?3 — 3 ad?2 tinftyl2 tinfty13 tinfty23 + 3 od 2 tinftyl2 tinftyZ32
+ﬁ3adZthﬂdezﬁnﬁyZZ——3cﬂZtﬁﬂdetﬁﬁWZZﬁnﬁyZS
— 2 al3 tinftyl 1 tinftyl3 tinfty23 + 2 al 3 tinftyl 1 tinftyZS2 + 2 al3 tinftyl 2 tinfty23
— 2 al3 tinftyl 2 tinftyl3 tinfty22 — 2 al 3 tinftyl2 tinfty22 tinfty23
+2m3mmﬂfﬁWMH—ZQBﬁWDBﬁWMHmﬁﬂ3+2m3mmﬂ3mﬁﬂf
—6 21 tinftyl 3> + 12 021 tinfty13* tinfty23 — 6 021 tinftyl3 tinfry23*
+ 3 022 tinftyl2 tinftyl3 tinfty23 — 3 022 tinftyl2 tinftij’2 —3 022 tinftyl 3 tinfty22
+ 3 22 tinftyl 3 tinfty22 tinfty23 + 2 023 tinftyll tinftyl3 tinfty23

(3 12 tinftyl3 tinfty23 — 3 a2 tinfty23*




—2 023 tinftyl 1 tinfty23’2 —2 023 tinftyl 2 tinfty23 + 2 023 tinfty12 tinfty13 tinfty22
+ 2 23 tinftyl2 tinfty2?2 tinfty23 — 2 23 tinﬁy132 tinfty21

+ 2 23 tinftyl 3 tinfty21 tinfty23 — 2 23 tinftyl3 tinfty222)
c2 = 1 ! 5 (3 a2 tinftyl3 tinfty23 — 3 a2 tinfty232
6 (-tinfty23 + tinfryl3)
— 2 al3 tinftyl2 tinfty23 + 2 ol 3 tinfty13 tinfty22 — 3 022 tinfzy]32
+ 3 22 tinftyl3 tinfty23 + 2 023 tinftyl2 tinfty23 — 2 023 tinftyl3 tinfzyzz)

:>?




