In this Maple sheet, we compute the Lax matrices using the asymptotics of the wave functions and the
| local diagonalization for the Painlevé 6 equation.
We first use the expression of the coefficients of the spectral curve in terms of the irregular times and
| monodromies.

> restart:

CoherenceEquationl := tinftylO0+ttl10+tt20+t010+t020+tinfty20+t110+
t120;
CoherenceEquation2 := Ptl2+P012+P112;
CoherenceEquation3 := -tinftylO*tinfty20+tt20*tt10+Pt12*t+t010*
t020+P112+t120*t110;

CoherenceEquationl = tinftyl0 + 1110 + 1120 + t010 + t020 + tinfty20 + t110 + t120 1)

CoherenceEquation2 := Pti2 + P0I2 + P112
| CoherenceEquation3 := Pt12t + 10101020 +t110t120 + 110 tt20 — tinfty10 tinfty20 + P112

Y Computation of the Lax matrix L using the asymptotics of the
wave functions

| Study of the asymptotics at infinity

> logPsilInfty:=-tinftyl0/h*1n (lambda)+A10-A12/(2-1) /lambda”* (2-1)
-Al13/(3-1) /lambda” (3-1) -Al4/(4-1) /lambda” (4-1) -A15/ (5-1)
/lambda” (5-1)-A16/ (6-1) /lambda” (6-1)-A17/(7-1) /1lambda” (7-1) ;
logPsi2Infty:=-tinfty20/h*1n(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) /1lambda” (6-1) -A27/(7-1) /lambda”*
(7-1) ;
LlogpsilInfty:=-Ltinftyl0/h*1ln(lambda)+LA10-LAl12/(2-1) /lambda*
(2-1) -LA13/(3-1) /lambda” (3-1) -LA14/ (4-1) /lambda” (4-1) -LA15/ (5
-1) /lambda” (5-1) -LAl16/ (6-1) /lambda” (6-1) -LAl17/ (7-1) /lambda”* (7
-1)
Llogpsi2Infty:=-Ltinfty20/h*1n(lambda)+LA20-LA22/(2-1) /lambda”*
(2-1) -LA23/(3-1) /lambda” (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*(-tinftylO0*1ln(lambda)+h*Al0-h*
Al2/lambda-1/2*h*Al13/lambda*~2-1/3*h*Al4/lambda”3-1/4*h*
Al5/lambda”4-1/5*h*Al16/lambda”~5-1/6*h*Al7/lambda”6)) *1/h* (-
LtinftylO*1ln(lambda)+h*LA10-h*LAl12/lambda-1/2*h*LA13/lambda”2
-1/3*h*LAl4/lambda”3-1/4*h*LAl15/lambda*~4-1/5*h*LAl16/lambda”5
-1/6*h*LA17/lambda”6) ;
Lpsi2Infty := exp(l/h*(-tinfty20*1n(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* (-
Ltinfty20*1ln(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) :
Vinftyl:=+tinftyl0*1ln (lambda) ;
Vinfty2:=+tinfty20*1ln(lambda) ;

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

WronskianTildeLambdaInfty:=h*3*factor (dpsi2dlambdaInfty*
d2psildlambda2Infty-dpsildlambdaInfty*d2psi2dlambda2Infty) :
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Vinftyl = tinftyl01n()
| Vinfty2 = tinfty201In( )
> L21Infty:=factor (simplify

(WronskianTildeLambdaInfty/WronskianLambdabisInfty)) :
L21InftyOrderlambda3:=factor (-residue (L21Infty/lambda*4,lambda=
infinity)) ;
L21InftyOrderlambda2:=factor (-residue (L21Infty/lambda”*3,lambda=
infinity))
L21InftyOrderlambdal:=factor (-residue (L21Infty/lambda*2,lambda=
infinity)) ;
L21InftyOrderlambda0:=factor (-residue (L21Infty/lambda”*1l,lambda=
infinity)) ;
L21InftyOrderlambdaMinusl:=factor (-residue (L21Infty/lambda*0,
lambda=infinity)) ;
L21InftyNumer:=series (numer (L21Infty) ,lambda=infinity, 30) :
L21InftyDenom:=series (denom(L21Infty) ,lambda=infinity,30) :
series (L21InftyNumer/L21InftyDenom,lambda=infinity,12):
L21InftyOrderlambdaMinus2:=factor (-residue (series




(L21InftyNumer/L21InftyDenom,lambda=infinity,12) /lambda* (-1),
lambda=infinity)) ;
L21InftyOrderlambdaMinus3:=factor (-residue (series
(L21InftyNumer/L21InftyDenom,lambda=infinity,12) /lambda* (-2),
lambda=infinity)) ;
L21InftyNumer:=series (numer (L21Infty) ,lambda=infinity, 30) :
L21InftyDenom:=series (denom(L21Infty) ,lambda=infinity, 30):
series (L21InftyNumer/L21InftyDenom,lambda=infinity,10) :
L21InftyOrderlambdaMinus2:=factor (-residue (series
(L21InftyNumer/L21InftyDenom,lambda=infinity,10) /lambda* (-1),
lambda=infinity)) :

L21InftyOrderlambda3 = 0
L21InftyOrderlambda?2 := 0
L21InftyOrderlambdal = 0
L21InftyOrderlambda0 == 0
L2 1InftyOrderlambdaMinusl := 0
L21InftyOrderlambdaMinus?2 = - (h + tinfty20) tinftyl0
1
L211 M. = - h (A2 h tinftyl0
nftyOrderlambdaMinus3 h_ﬁﬁwm+ﬁﬁmw( ( infty
—AI2 h tinfty20 + A12 tinfty10 tinfty20 — Al2 tinftyZO2 — 2 A22 h tinftyl0
|+ A22tinfiyl0° — A22 tinfty10 tinfty20) )
We get that L21 behaves at infinity like -(h+tinfty20)tinfty10/lambda”2= (-tinfty 1 0tinfty20 -h*
_tinfty10)/lambda”2 +O(lambda” {-1})
> L22Infty:=factor (h*simplify (diff (WronskianLambdabisInfty,
lambda) /WronskianLambdabisInfty)) :

infinity)) ;
infinity)) ;
infinity)) ;

infinity)) ;
L22InftyOrderlambdaMinusl:=factor (-residue (L22Infty/lambda”0,
lambda=infinity)) ;
L22InftyOrderlambdaMinus2:=factor (-residue (L22Infty/lambda”*
(-1) ,lambda=infinity)) ;
L22InftyOrderlambdaMinus3:=factor (-residue (L22Infty/lambda”*
(-2) ,1ambda=infinity)) :

L22InftyOrderlambda3 == 0

L22InftyOrderlambda?2 == 0

L22InftyOrderlambdal = 0

L22InftyOrderlambda0 := 0
L22InftyOrderlambdaMinusi = -2 h — tinfty10 — tinfty20

1.2)

L22InftyOrderlambda3:=factor (-residue (L22Infty/lambda*4,lambda=
L22InftyOrderlambda2:=factor (-residue (L22Infty/lambda”3, lambda=
L22InftyOrderlambdal :=factor (-residue (L22Infty/lambda”*2, lambda=

L22InftyOrderlambda0:=factor (-residue (L22Infty/lambda”*1l,lambda=

1.3)



L22InftyOrderlambdaMinus2 :=
h (A2 tinftyl0 — AI2 tinfty20 — 2 A22 h + A22 tinftyl0 — A22 tinfty20)

L h — tinftyl0 + tinfty20
| We get that L_{2,2} behaves at infinity like -(tinfty10+tinfty20+2\hbar)/lambda+h*O(1/lambda”2)

| Study of the asymptotics at lambda=0

> logPsilZero:=t010/h*1n (lambda)+B10+B12/ (2-1) *1lambda” (2-1)+B13/
(3-1) *1lambda” (3-1)+B14/ (4-1) *1lambda” (4-1) +B15/ (5-1) *1ambda” (5
-1)+B16/ (6-1) *1lambda” (6-1)+B17/(7-1) *1ambda” (7-1) ;
logPsi2Zero:=t020/h*1n (lambda)+B20+B22/ (2-1) *1lambda” (2-1) +B23/
(3-1) *1lambda” (3-1) +B24/ (4-1) *1lambda” (4-1) +B25/ (5-1) *1ambda” (5
-1)+B26/ (6-1) *1lambda” (6-1) +B27/ (7-1) *1ambda” (7-1) ;
LlogpsilZero:=Lt010/h*1n(lambda)+LB10+LB12/ (2-1) *1ambda” (2-1) +
LB13/(3-1) *lambda” (3-1) +LB14/ (4-1) *1lambda” (4-1) +LB15/ (5-1) *
lambda” (5-1)+LB16/ (6-1) *lambda” (6-1)+LB17/(7-1) *1ambda” (7-1) ;
Llogpsi2Zero:=Lt020/h*1n (lambda)+LB20+LB22/ (2-1) *1ambda” (2-1) +
LB23/(3-1) *lambda” (3-1) +LB24/ (4-1) *1lambda” (4-1) +LB25/ (5-1) *
lambda” (5-1) +LB26/ (6-1) *1lambda” (6-1) +1LB27/ (7-1) *1ambda” (7-1) ;
LpsilZero := exp((t010/h*1ln(lambda)+B10+B12/(2-1) *lambda” (2-1)+
B13/(3-1) *lambda” (3-1)+B14/ (4-1) *1lambda” (4-1) +B15/ (5-1) *1ambda”
(5-1)+B16/ (6-1) *1lambda* (6-1)+B17/ (7-1) *1lambda” (7-1)))
* (Lt010/h*1n (lambda)+LB10+LB12/ (2-1) *lambda” (2-1)+LB13/(3-1) *
lambda” (3-1)+LB14/ (4-1) *1lambda” (4-1) +LB15/ (5-1) *1ambda” (5-1) +
LB16/(6-1) *1lambda” (6-1)+LB17/ (7-1) *1lambda” (7-1)) ;
Lpsi2Zero := exp((t020/h*1ln(lambda)+B20+B22/(2-1) *lambda” (2-1)+
B23/(3-1) *lambda” (3-1) +B24/ (4-1) *1ambda” (4-1) +B25/ (5-1) *1ambda”
(5-1)+B26* (6-1) *1lambda” (6-1)+B27* (7-1) *1lambda” (7-1)))
* (Lt020/h*1n (lambda)+LB20+LB22/ (2-1) *1lambda” (2-1) +LB23/ (3-1) *
lambda” (3-1) +LB24/ (4-1) *1ambda” (4-1) +LB25/ (5-1) *1ambda” (5-1) +
LB26/ (6-1) *1lambda” (6-1)+LB27/ (7-1) *1lambda” (7-1)) ;
psilZero:=exp (logPsilZero) ;

psi2Zero:=exp (logPsi2Zero) ;
dpsildlambdaZero:=diff (psilZero,lambda) :
dpsi2dlambdaZero:=diff (psi2Zero,lambda) :
d2psildlambda2Zero:=diff (psilZero,lambda$2) :
d2psi2dlambda2Zero:=diff (psi2Zero,lambda$2) :
VZerol:=t010*1ln (lambda) ;

VZero2:=t020*1n (lambda) ;

WronskianLambdaZero:=h*factor (psilZero*dpsi2dlambdaZero-
psi2Zero*dpsildlambdaZero) :
WronskianLambdabisZero:=h*simplify (factor( (diff (logPsi2Zero,




) :

WronskianTildeLambdaZero:=h*3*factor (dpsi2dlambdaZero*
d2psildlambda2Zero-dpsildlambdaZero*d2psi2dlambda2Zero) :
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/WronskianLambdabisZero)) :
L22ZeroOrderlambdaMinus3:=factor (residue (L22Zero*lambda”*2,
lambda=0)) ;

> L22Zero:=factor (h*simplify (diff (WronskianLambdabisZero,lambda)

lambda) -diff (logPsilZero,lambda) ) *exp (logPsilZero+logPsi2Zero))

1.4



lambda=0)) ;
lambda=0)) ;
0));
0)):

0)):
L22ZeroOrderlambdaMinus3 = 0
L22ZeroOrderlambdaMinus? = 0
L22ZeroOrderlambdaMinus] = 1010 — h + 1020

1
L22ZeroOrderlambda(0 := 010 — 1020 (h (BI2h+ BI12t010 —B12 1020 — B22 h

| + B22 t010 — B22 t020))

| We get that L_{2,2} behaves at lambda=0 like (t010+t020-h)/lambda +O(1)

> L2l1Zero:=factor(simplify
(WronskianTildeLambdaZero/WronskianLambdabisZero)) :
L21ZeroOrderlambdaMinus5:=factor (residue (L21Zero*lambda”4,
lambda=0)) ;
L21ZeroOrderlambdaMinus4 :=factor (residue (L21Zero*lambda*3,
lambda=0)) ;
L21ZeroOrderlambdaMinus3:=factor (residue (L21Zero*lambda”*2,
lambda=0)) ;
L21ZeroOrderlambdaMinus2:=factor (residue (L21Zero*lambda’l,
lambda=0)) ;
L21ZeroOrderlambdaMinusl :=factor (residue (L21Zero*lambda”o,
lambda=0)) ;

0));
0)):

0)):
L21ZeroOrderlambdaMinus5 = 0
L21ZeroOrderlambdaMinus4 = 0
L21ZeroOrderlambdaMinus3 = 0
L21ZeroOrderlambdaMinus?2 = -t010 t020
L21ZeroOrderlambdaMinusl =

1
010 — 1020 (h (BI2 h 1020 + B12 1010 1020 — BI2 1020> — B22 h 1010

+ B22 1010° — B22 1010 1020) )

L22ZeroOrderlambdaMinus2:=factor (residue (L22Zero*lambda”l,

L22ZeroOrderlambdaMinusl :=factor (residue (L22Zero*lambda”0,

L22ZeroOrderlambdal:=factor (residue (L22Zero*lambda” (-1) , lambda=

L22ZeroOrderlambdal :=factor (residue (L22Zero*lambda” (-2) ,lambda=

L22ZeroOrderlambda?2:=factor (residue (L22Zero*lambda” (-3) , lambda=

1.5

L21ZeroOrderlambdal:=factor (residue (L21Zero*lambda” (-1) ,lambda=

L21ZeroOrderlambdal :=factor (residue (L21Zero*lambda” (-2) , lambda=

L21ZeroOrderlambda2:=factor (residue (L21Zero*lambda” (-3) , lambda=

1.6)



L21ZeroOrderlambda) = 1 (h (B12* W 1020 — B12 B22 h* 1010
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| We get that L_{2,1} behaves at lambda=0 like -t010*t020/lambda”2+ O(1/lambda)

| Study of the asymptotics at lambda=1

> logPsilOne:=t110/h*1n (lambda-1)+C10+C12/ (2-1)* (Lambda-1)~ (2-1)+
C13/ (3-1) * (Lambda-1) ~ (3-1) +C14/ (4-1) * (Lambda-1) ~ (4-1) +C15/ (5-1)
* (lambda-1) * (5-1) +C16/ (6-1) * (Lambda-1) ~ (6-1) +C17/ (7-1) *
(lambda-1)* (7-1) ;
logPsi20One:=t120/h*1n (lambda-1)+C20+C22/ (2-1) * (lambda-1) * (2-1) +
€23/ (3-1) * (Lambda-1) A (3-1) +C24/ (4-1) * (Lambda-1) ~ (4-1) +C25/ (5-1)
* (lambda-1) * (5-1) +C26/ (6-1) * (Lambda-1) ~ (6-1) +C27/ (7-1) *
(lambda-1)*(7-1) ;
LlogpsilOne:=Lt110/h*1ln (lambda-1)+LC10+LC12/ (2-1)* (lambda-1) ~ (2
~1)+LC13/ (3-1) * (Lambda-1) A (3-1) +L.C14/ (4-1) * (Lambda-1) ~ (4-1) +
LC15/ (5-1) * (Lambda-1) A (5-1) +LC16/ (6-1) * (Lambda-1) ~ (6-1) +LC17/ (7
~1) * (lambda-1)~ (7-1) ;
Llogpsi20ne:=Lt120/h*1ln (lambda-1)+LC20+LC22/ (2-1) * (lambda-1) ~ (2
-1) +LC23/ (3-1) * (Lambda-1) A (3-1) +LC24/ (4-1) * (lambda-1) ~ (4-1) +
LC25/ (5-1) * (Lambda-1) ~ (5-1) +LC26/ (6-1) * (lambda-1) ~ (6-1) +LC27/ (7
~1) * (lambda-1) ~ (7-1) ;
LpsilOne := exp((tl1l1l0/h*1n(lambda-1)+C10+Cl2/(2-1)* (lambda-1)*
(2-1)+C13/ (3-1) * (lambda-1) ~ (3-1) +C14/ (4-1) * (lambda-1) ~ (4-1) +
C15/ (5-1) * (Lambda-1) ~ (5-1) +C16/ (6-1) * (Lambda-1) ~ (6-1) +C17/ (7-1)
* (Lambda-1) ~ (7-1)))
* (Lt110/h*1n (lambda-1) +LC10+LC12/ (2-1) * (Lambda-1) A (2-1) +LC13/ (3
~1) * (lambda-1) ~ (3-1) +LC14/ (4-1) * (Lambda-1) A (4-1) +LC15/ (5-1) *
(lambda-1)* (5-1) +LC16/ (6-1) * (lambda-1) A (6-1) +LC17/ (7-1) *
(lambda-1) 4 (7-1)) ;
Lpsi20One := exp((t120/h*1n(lambda-1)+C20+C22/ (2-1)* (lambda-1)*
(2-1) +C23/ (3-1) * (Lambda-1) ~ (3-1) +C24/ (4-1) * (Lambda-1) ~ (4-1) +
€25/ (5-1) * (Lambda-1) A (5-1) +C26/ (6-1) * (Lambda-1) * (6-1) +C27/ (7-1)
* (lambda-1)* (7-1)))
* (Lt120/h*1n (lambda-1)+LC20+LC22/ (2-1) * (Lambda-1) ~ (2-1) +LC23/ (3
~1) * (lambda-1) ~ (3-1) +LC24/ (4-1) * (Lambda-1) A (4-1) +LC25/ (5-1) *
(Lambda-1) 4 (5-1) +LC26/ (6-1) * (Lambda-1) A (6-1) +LC27/ (7-1) *
(lambda-1)* (7-1)) ;
psilOne:=exp (logPsilOne) ;

psi2One:=exp (logPsi20One) ;




dpsildlambdaOne:=diff (psilOne,lambda) :
dpsi2dlambdaOne:=diff (psi20One,lambda) :
d2psildlambda20ne:=diff (psilOne,lambdas$2) :
d2psi2dlambda20ne:=diff (psi2One,lambda$2) :
VOnel:=t110*1n (lambda-1) ;

VOne2:=t120*1n (lambda-1) ;

WronskianLambdaOne:=h*factor (psilOne*dpsi2dlambdaOne-psi2One¥*
dpsildlambdaOne) :

WronskianLambdabisOne:=h*simplify (factor( (diff (logPsi20One,
lambda) -diff (logPsilOne, lambda) ) *exp (logPsilOne+logPsi20One))) :

WronskianTildeLambdaOne:=h*3*factor (dpsi2dlambdaOne*
d2psildlambda20ne-dpsildlambdaOne*d2psi2dlambda20ne) :
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+ % ch7(x—1)6)

psilOne =

t1101In(A — 1) 2
h

+CI0+CI2(A—1) +%c13(7»—1) +%c14(x—1)3+%c15(x—1)4

€

v laso—S+Laro—n®

5 6
psi20ne =
—’1201“}(17“_ D 4 co+c2m-1)+ % 23 (A —1)2 + % c24 (L —1)3 + % c25 (L —1)*

(&

+ % €26 (L —1)° + % c27(h—1)°

VOnel == t110In(A—1)
VOne2 == 1120In(A—1)

/WronskianLambdabisOne)) :
lambda=1)) ;
lambda=1)) ;

lambda=1)) ;
L220neOrderlambdal:=factor (residue (L220ne* (lambda-1) * (-1),
lambda=1)) ;
L220neOrderlambdal :=factor (residue (L220ne* (lambda-1) * (-2) ,
lambda=1l)) :
L220neOrderlambda2:=factor (residue (L220ne* (lambda-1) * (-3),
lambda=1)) :
L220neOrderlambdaMinus3 == 0
L220neOrderlambdaMinus?2 == 0

L220neOrderlambdaMinusl = t110 — h + t120

1
L220neOrderlambdal = 110 — 1120 (h (CI2Zh+CI12t110—CI21t120—C22 h

| + C221110 — C221¢t120))

| We get that L_{2,2} behaves at lambda=1 like (t110+t120-h)/(lambda-1) +O(1)

> L210ne:=factor (simplify
(WronskianTildeLambdaOne/WronskianLambdabisOne)) :

+=re23(h—1) +=rc24(h—1) +~1c25s (v —1) + = Lc2s (h—1)°

> L220ne:=factor (h*simplify (diff (WronskianLambdabisOne,b lambda)
L220neOrderlambdaMinus3:=factor (residue (L220ne* (lambda-1) *2,
L220neOrderlambdaMinus2:=factor (residue (L220ne* (lambda-1) *1,

L220neOrderlambdaMinusl:=factor (residue (L220ne* (lambda-1) ~0,

1.8)



L210OneOrderlambda2:=factor (residue (L210ne* (lambda-1) * (-3),
lambda=1)) :
L210neOrderlambdaMinus5 == 0
L210neOrderlambdaMinus4 == 0
L210neOrderlambdaMinus3 = 0
L210neOrderlambdaMinus2 == -t120t110
L210neOrderlambdaMinusl =
1
170 — 1120 (h (C12 ht120 4+ CI2 t110 1120 — C12 t120° — C22 h t110

+C221t110° — C22t110t120))

L210neOrderlambdal) == I - (h (C12* K t120 — C12 C22 K* 1110

(1110 — t120)
— CI2 C22 W 1120 — CI2 C22 h t110° +2 CI2 C22 h t110 120 — CI12 C22 h t120°
+C22° W2 t110 —2 CI3 ht110t120 +2 CI13 h t120° — C13 11107 t120
+2 CI3t110t120° — CI13t120° +2 C23 ht110° —2 C23 h t110 1120 — C23 t110°
| 4223111071120 — C23 1110 11207) )
| We get that L_{2,1} behaves at lambda=1 like -t110*t120/(lambda-1)"2+ O(1/(lambda-1))

| partial_t

£)~(7-1)

t)~(7-1)

L210neOrderlambdaMinus5:=factor (residue (L210One* (lambda-1)*4,

lambda=1)) ;
L210OneOrderlambdaMinus4:=factor (residue (L210One* (lambda-1)*3,
lambda=1)) ;
L210neOrderlambdaMinus3:=factor (residue (L210One* (lambda-1)*2,
lambda=1)) ;
L210neOrderlambdaMinus2:=factor (residue (L210One* (lambda-1)*1,
lambda=1)) ;
L210OneOrderlambdaMinusl:=factor (residue (L210One* (lambda-1) *0,
lambda=1)) ;
L210neOrderlambdal:=factor (residue (L210ne* (lambda-1)* (-1),
lambda=1)) ;
L210neOrderlambdal :=factor (residue (L210ne* (lambda-1) * (-2),
lambda=1)) :

> logPsilT:=ttl10/h*1n(lambda-t)+C10+Cl12/(2-1) * (lambda-t)* (2-1)+
C13/(3-1) *(lambda-t)~(3-1)+C14/ (4-1) * (lambda-t) ~ (4-1)+C15/ (5-1)
* (lambda-t) ~ (5-1)+C16/ (6-1) * (lambda-t) *# (6-1) +C17/ (7-1) * (lambda-

logPsi2T:=tt20/h*1n(lambda-t)+C20+C22/ (2-1) * (lambda-t) * (2-1) +
C23/(3-1) * (lambda-t) * (3-1)+C24/ (4-1) * (lambda-t) ~ (4-1) +C25/ (5-1)
* (lambda-t) ~ (5-1)+C26/ (6-1) * (lambda-t) * (6-1) +C27/ (7-1) * (lambda-

LlogpsilT:=Lttl0/h*1n(lambda-t)+LC10+LC12/(2-1) * (lambda-t) * (2
-1)+LC13/(3-1) * (lambda-t) ~ (3-1)+LC14/ (4-1) * (lambda-t) * (4-1) +

1.9

Study of the asymtotics at lambda=t with the deformation operator given by h*



LC15/ (5-1) * (lambda-t) ~ (5-1) +LC16/ (6-1) * (lambda-t) * (6-1) +LC17/ (7
-1) * (lambda-t) * (7-1)

+h* (-tt1l0/h/ (lambda-t)-C12* (lambda-t) * (2-1-1) -C13* (lambda-t) ~ (3
-1-1)-Cl4* (lambda-t) " (4-1-1) -C15* (lambda-t) * (5-1-1)+C1l6*
(lambda-t) # (6-1-1)+C17* (lambda-t) * (7-1-1)) ;
Llogpsi2T:=Ltt20/h*1n (lambda-t)+LC20+LC22/ (2-1) * (lambda-t) *~ (2
-1)+LC23/(3-1) * (lambda-t) ~ (3-1)+LC24/ (4-1) * (lambda-t) ~ (4-1) +
LC25/ (5-1) * (lambda-t) ~ (5-1) +LC26/ (6-1) * (lambda-t) * (6-1) +LC27/ (7
-1) * (lambda-t) * (7-1)

+h* (-tt20/h/ (lambda-t) -C22* (lambda-t) * (2-1-1) -C23* (lambda-t) ~ (3
-1-1)-C24* (lambda-t)* (4-1-1) -C25* (lambda-t) * (5-1-1) +C26*
(lambda-t) * (6-1-1)+C27* (lambda-t) * (7-1-1)) ;

LpsilT := exp((ttl0/h*1ln(lambda-t)+C10+Cl2/(2-1)* (lambda-t)* (2
-1)+C13/(3-1) * (lambda-t) ~ (3-1)+C14/ (4-1) * (lambda-t) ~ (4-1) +C15/
(5-1) * (lambda-t) ~ (5-1)+C16/ (6-1) * (Lambda-t) ~ (6-1)+C17/ (7-1) *
(lambda-t) * (7-1)))

* (Lttl0/h*1ln (lambda-t)+LC10+LC12/ (2-1) * (lambda-t) * (2-1)+LC13/ (3
-1) * (lambda-t) ~ (3-1)+LC14/ (4-1) * (lambda-t) ~ (4-1) +LC15/ (5-1) *
(lambda-t) ~ (5-1)+LC16/ (6-1) * (lLambda-t) ~ (6-1)+LC17/ (7-1) *
(lambda-t) * (7-1)

+h* (-tt1l0/h/ (lambda-t)-C12* (lambda-t) * (2-1-1) -C13* (lambda-t) ~ (3
-1-1)-Cl4* (lambda-t) " (4-1-1) -C15* (lambda-t) * (5-1-1)+C1l6*
(lambda-t) # (6-1-1)+C17* (lambda-t) * (7-1-1))

);

Lpsi2T := exp((tt20/h*1ln(lambda-t)+C20+C22/(2-1)* (lambda-t)* (2
-1)+C23/ (3-1) * (lambda-t) ~ (3-1)+C24/ (4-1) * (lambda-t) ~ (4-1) +C25/
(5-1) * (lambda-t) ~ (5-1)+C26/ (6-1) * (Lambda-t) ~ (6-1) +C27/ (7-1) *
(lambda-t) * (7-1)))

* (Ltt20/h*1n (lambda-t)+LC20+LC22/ (2-1) * (lambda-t) * (2-1) +LC23/ (3
-1) * (lambda-t) ~ (3-1) +LC24/ (4-1) * (lambda-t) ~ (4-1) +LC25/ (5-1) *
(lambda-t) ~ (5-1)+LC26/ (6-1) * (Lambda-t) ~ (6-1) +LC27/ (7-1) *
(lambda-t) * (7-1)

+h* (-tt20/h/ (lambda-t) -C22* (lambda-t) * (2-1-1) -C23* (lambda-t) ~ (3
-1-1)-C24* (lambda-t)* (4-1-1) -C25* (lambda-t) * (5-1-1) +C26*
(lambda-t) * (6-1-1)+C27* (lambda-t) * (7-1-1))) ;

psilT:=exp (logPsilT) ;

psi2T:=exp (logPsi2T) ;

dpsildlambdaT:=diff (psilT, lambda) :
dpsi2dlambdaT:=diff (psi2T, lambda) :
d2psildlambda2T:=diff (psilT, lambda$2) :
d2psi2dlambda2T:=diff (psi2T, lambda$2) :

VT1l:=ttl0*1ln (lambda-t) ;



VT2:=tt20*1n (lambda-t) ;

WronskianLambdaT:=h*factor (psilT*dpsi2dlambdaT-psi2T*
dpsildlambdaT) :

WronskianLambdabisT:=h*simplify (factor( (diff (logPsi2T, lambda) -
diff (logPsilT,lambda) ) *exp (logPsilT+logPsi2T))) :

WronskianTildeLambdaT:=h*3*factor (dpsi2dlambdaT¥*
d2psildlambda2T-dpsildlambdaT*d2psi2dlambda2T) :

logPsiIT = ”wlng‘_t) +CI10+CI2 (L —1) +%cz3(x—t)2+%cz4(x—t)3 (1.10)
+%C]5(7L—t)4+%C]6(7u—t)5+%C]7(k—t)
tt201In(\ —t)

6

1

logPsi2T = p +C20+C22 (M—1) +%C23(x—r)2+?cz4(x—r)3
+% c2s (L —1)" + % C26 (x—:)5+% c27 (A—1)°

LlogpsilT i= L”wh;l(k_t) +LCIO+LCI2 (M —1) +%LC13(k—t)2
+%LCI4(7»—t)3+%LCI5(7»—t)4+%LCI6(X—I)S+%LCI7(k—t)6
+h (% —c12—CI3(h—1) —C14 (h—1)> =15 (A —1)°

vci6 (h—1) " cz7(x—t)5)

Ltt20In(A —t) 1

Liogpsi2T = p +LC20+LC22 (A —1) +5Lc:23(x—r)2
1 3 1 4 1 5 1 6
+ 5 LC24 (A—1) + 1025 (h=1) 4+ < LC26 (A—1)" + 127 (h—1)
n 120 o 23 (h—1) —C24 (h—1) =25 (A—1)°
h(A—1)
26 (x—t)4+027(x—t)5)
LpsilT :=
”]Olnhﬁ+c10+c12(x—r)+%c13(7»—z)2+§c14(x—r)3+%c15(x—r)4

€

1 5, 1 6
+=CI6 (h—1)+ = CI7 (A —1) _
5 6 (anh;l(x )4 rc104+ 1012 (A—1)
+%LC13(7L—t)2+%LCM(?L—t)S—i-%LC]5(k—t)4+%LC]6(k—t)5



vl ez =) n (-0 i3 (h—1) —Cl4 (h—1)’
6 h(A—t)
—c15(x—z)3+czé(x—t)4+c17(x—t)sj)
Lpsi2T =
ﬂzomhﬁ+C20+C22(7»—t)+%C23(7»—t)2+%c24(7»—t)3+%C25(7»—t)4
(&
+ L s —nd L r—n®
5 6 (anoln(x—t) +LC20+LC22 (M —1)
I
+%LC23(7u—t)2+%LC24(X—t)S—i-%LC25(7»—I)4+%LC26(7»—I)5
+ Lz v=0) n[-—2% 223 (A—1) —C24 (M —1)’
6 h(A—1)
—C25(h—t)3+C26(k—t)4+C27(7L—t)5j)
psilT =
%+C]0+C]2(k—t)+%C13(7u—t)2+%C]4(7u—t)3+%C15(7u—t)4
€

+ % cl16 (A —1) 2+ % c17 (v —1°

psi2T =

”Zmnhﬁ +C204C22(A—1) + % 23 (L —1)2+ % c24 (L —1)3 + % 25 (L —1)4
e

+ % €26 (A—1) >+ % 27 (A —1)°

VTI :== tt10In(A —t)

_ VT2 :== tt20In(A —t)

> L22T:=factor (h*simplify (diff (WronskianLambdabisT, lambda)
/WronskianLambdabisT)) :
L22TOrderlambdaMinus3:=factor (residue (L22T* (lambda-t) 2, lambda=
t));
L22TOrderlambdaMinus2:=factor (residue (L22T* (lambda-t) *1, lambda=
t));
L22TOrderlambdaMinusl :=factor (residue (L22T* (lambda-t) 0, lambda=
t));
L22TOrderlambdal:=factor (residue (L22T* (lambda-t) * (-1) , lambda=t)
)
L22TOrderlambdal :=factor (residue (L22T* (lambda-t) * (-2) , lambda=t)
) :
L22TOrderlambda2:=factor (residue (L22T* (lambda-t) * (-3) , lambda=t)
) :

L22TOrderlambdaMinus3 == 0 (1.11)



L22TOrderlambdaMinus?2 = 0
L22TOrderlambdaMinusl = tt10 — h + 1120
199TOrderlambda0 — h (CI2h+ CI121tt10— CI2 1120 — C22 h + C22 1110 — C22 1120)

| 110 — 120

| We get that L_{2,2} behaves at lambda=t like (tt10+tt20-h)/(lambda-t) +O(1)

> L21T:=factor (simplify
(WronskianTildeLambdaT/WronskianLambdabisT)) :
L21TOrderlambdaMinus5:=factor (residue (L21T* (lambda-t) 4, lambda=
t));
L21TOrderlambdaMinus4:=factor (residue (L21T* (lambda-t) 3, lambda=
t));
L21TOrderlambdaMinus3:=factor (residue (L21T* (lambda-t) *2, lambda=
t));
L21TOrderlambdaMinus2:=factor (residue (L21T* (lambda-t) *1, lambda=
t));
L21TOrderlambdaMinusl:=factor (residue (L21T* (lambda-t) #0, lambda=
t));
L21TOrderlambdal:=factor (residue (L21T* (lambda-t) * (-1) , lambda=t)
)
L21TOrderlambdal :=factor (residue (L21T* (lambda-t) * (-2) , lambda=t)
) :
L21TOrderlambda2:=factor (residue (L21T* (lambda-t) * (-3) , lambda=t)
) :

L21TOrderlambdaMinus5 == 0 (1.12)
L21TOrderlambdaMinus4 == 0
L21TOrderlambdaMinus3 == 0

L21TOrderlambdaMinus?2 := -1t10 tt20

L21TOrderlambdaMinusl =
~h(CI2h 120+ CI12 1110 1120 — C12 120" — C22 h 1110 + C22 1t10° — C22 1110 1120)
110 — 1120
L21TOrderlambda0) = . 5 (n (C12® W 20— C12 C22 W 1110
(110 — 1120)

— CI2 C22 W2 1120 — CI12 C22 h tt10P +2 CI2 C22 h 1110 120 — CI12 C22 h 11207

+C22° W 1110 — 2 C13 h 11101120 + 2 C13 h t120° — C13 1107 120 + 2 C13 1110 1207

—CI31120° +2 C23 h tt10® — 2 C23 h 110 1120 — C23 1£10° + 2 C23 1107 1120

| —C230101207))

| We get that L_{2,1} behaves at lambda=t like -tt10*tt20/(lambda-t)"2+ O(1/(lambda-t))

> L22Form:=(t110+t120-h)/(lambda-1)+ (t010+t020-h)/lambda+ (ttl0+
tt20-h) / (lambda-t) +h/ (lambda-q) ;
TermInLambdaMinusl:=-residue (L22Form,lambda=infinity) ;
simplify (TermInLambdaMinusl- (- (tinftylO+tinfty20+2+*h)) -

CoherenceEquationl) ;
122Form = t110 —h +1t120 n 1010 — h + 1020 n 110 — h + 1120 n h (1.13)
r—1 A A—t A—gq




TermInLambdaMinusl = t110 —2 h + t120 + 1010 + 1020 + 110 + 120
0

 Formulas for L_{2,2} et L_{2,1}

We have L {2,2} behaves at lambda=1 like (t110+t120-h)/(lambda-1) +O(1)

L {2,2} behaves at lambda=0 like (t010+t020-h)/lambda +O(1)

L {2,2} behaves at en lambda=t like (tt10+tt20-h)/(lambda-t) +O(1)

L {2,2} behaves at lambda=infinity like -(tinfty10+tinfty20+2\hbar)/lambda+h*O
(1/lambda”2)
Thus,
L_{2,2}= (t110+t120-h)/(lambda-1)+ (t010+t020-h)/lambda+ (tt10+tt20-h)/
(lambda-t) -+h/(lambda-q)
with the additional condition that (t110+t120-h)+(t010+t020-h)+(tt10+tt20-h)+h=t110+t120+
t010+t020+tt10+tt20-2h= -(tinfty 10+tinfty20 +2h) which is equivalent to the vanishing of the sum
of monodromies: t110+t120+t010+t020+tt10+tt20+tinfty 10+tinfty20=0

=We have L {2,1} behaves at lambda=1 like -t110*t120/(lambda-1)"2+ O(1/(lambda-1))
2,1} behaves at lambda=0 like -t010*t020/lambda”2+ O(1/lambda)

2,1} behaves at lambda=t like -tt10*tt20/(lambda-t)"2+ O(1/(lambda-t))
2,1

L {
L {
L {2,1} behaves at lambda=infinity like (-tinfty10tinfty20 -h*tinfty10)/lambda”2 +O

(lambda™{-1})
Thus,
L_{2,1}=-t110*t120/(l]ambda-1)"2 -a_1/(lambda-1) -t010*t020/lambda”2 -
a_0/lambda -tt10*tt20/(lambda-t)*2 -a_t/(lambda-t) - p*h/(lambda-q)
with the conditionsa_0+a_1+a_t+ h*p=0and a_1+t*a_ t+t010*t020+t110*t120+tt10*tt20-
_tinfty10*tinfty20+h*p*q -h*tinfty10=0
> L21Form:=-t110*t120/ (lambda-1)“2 -a 1/ (lambda-1) -t010*
t020/lambda*2 -a 0/lambda -ttl0*tt20/(lambda-t)*2 -a_ t/(lambda-
t) - p*h/(lambda-q) ;
L21FormOrderLambdaMinusl :=factor (-residue (L21Form, lambda=
infinity));
L21FormOrderLambdaMinus2:=factor (-residue (L21Form*lambda,
lambda=infinity)) ;
CoherenceEquation4:= - (L21FormOrderLambdaMinus2-

L21InftyOrderlambdaMinus2) ;

121Form — - t110t120  a_l t0]0;020 a0 wl0n20  at  ph (1.14)

(A—1)> A1 A A (v=1)? M-t kg
L21FormOrderLambdaMinusl == -hp —a_0 —a_I —a_t
L21FormOrderLambdaMinus2 == -hp q —a_tt — 10101020 —t110t120 — 1110 1120 — a_1
CoherenceEquationd == p hq +a_tt+ 10101020 +t120t110 + 1t10tt20 +a_I — (h

+ tinfty20) tinftyl0

Computation of the auxiliary Lax matrix A using the
asymptotics of the wave functions

> WronskianLInfty:=factor (psilInfty*Lpsi2Infty-psi2Infty¥*
LpsilInfty):



WronskianLZero:=factor (psilZero*Lpsi2Zero-psi2Zero*LpsilZero):
WronskianlLOne:=factor (psilOne*Lpsi2One-psi2One*LpsilOne) :
WronskianLT:=factor (psilT*Lpsi2T-psi2T*LpsilT) :

Al2Infty:=factor (simplify (WronskianLInfty/WronskianLambdaInfty)

) :

Al2Zero:=factor (simplify (WronskianLZero/WronskianLambdaZero)) :
Al20ne:=factor (simplify (WronskianLOne/WronskianLambdaOne)) :
Al2T:=factor (simplify (WronskianLT/WronskianLambdaT)) :
YlInfty:=h*factor (dpsildlambdaInfty/psilInfty) :
Y2Infty:=h*factor (dpsi2dlambdaInfty/psi2Infty) :
YlZero:=h*factor (dpsildlambdaZero/psilZero) :
Y2Zero:=h*factor (dpsi2dlambdaZero/psi2Zero) :
Y1One:=h*factor (dpsildlambdaOne/psilOne) :

Y20ne:=h*factor (dpsi2dlambdaOne/psi2One) :

Y1T:=h*factor (dpsildlambdaT/psilT) :

Y2T:=h*factor (dpsi2dlambdaT/psi2T) :

Z1lInfty:=factor (LpsilInfty/psilInfty) :

Z2Infty:=factor (Lpsi2Infty/psi2Infty) :

ZlZero:=factor (LpsilZero/psilZero):

Z2Zero:=factor (Lpsi2Zero/psi2Zero) :

Z1lOne:=factor (LpsilOne/psilOne) :

Z20ne:=factor (Lpsi2One/psi20One) :

Z1T:=factor (LpsilT/psilT):

22T :=factor (Lpsi2T/psi2T) :
Al2bisInfty:=factor (simplify ((22Infty-Z1Infty)/ (Y2Infty-
Y1Infty))):
Al2bisZero:=factor (simplify ((Z22Zero-ZlZero) / (Y2Zero-YlZero))) :
Al2bisOne:=factor (simplify ((Z20ne-Z10One) / (¥Y20ne-Y1One))) :
Al2bisT:=factor (simplify ((22T-21T)/ (Y2T-Y1T))):
AllInfty:=factor(simplify( (Y2Infty*ZlInfty-Y1lInfty*Z2Infty)/
(Y2Infty-Y1Infty) )):

AllZero:=factor (simplify( (Y2Zero*ZlZero-YlZero*Z2Zero) /
(Y2Zero-Y1lZero) )):

AllOne:=factor (simplify( (Y20ne*ZlOne-Y1lOne*Z20ne)/ (Y20ne-
Y1lOne) )):

AllT:=factor (simplify( (Y2T*Z1T-Y1T*Z2T)/(Y2T-Y1T) )):
factor (simplify (Al2bisInfty-Al2Infty));

factor (simplify (Al2bisZero-Al2Zero)) ;

factor (simplify (Al2bisZero-Al2Zero)) ;

(2.1)



0 2.1)

> Lt020:=Lt010:
Lt120:=Lt110:
Ltt20:=Lttl0:

Lt010:=0:

Lt110:=0:

Lttl10:=0:
Ltinfty20:=Ltinftyl0:
Ltinftyl10:=0:

[ Study of A_{1,2}

> 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*1l, lambda=
infinity)) ;
Al2InftyLambdaMinusl:=factor (-residue (Al2Infty/lambda”0,lambda=
infinity)):

A12InftyLambda3 = 0 2.2)
Al12InftyLambda?2 == 0
Al2InfiyLambdal = —A10 — LA20

h — tinfty10 + tinfty20

I (AI2LAIOh —AI2 LA20 h

(h — tinfty10 + tinfty20)*
—A22 LAIO h +A22 LA20 h + LAI2 h — LAI2 tinftyl0 + LAI2 tinfty20 — LA22 h
+ LA22 tinftyl10 — LA22 tinfty20)

> Al2ZeroLambdaMinus3:=factor (residue (Al2Zero*lambda”2, lambda=0))

Al12InftyLambda( == -

Al2ZeroLambdaMinus2:=factor (residue (Al2Zero*lambda”1l,lambda=0))
Al2ZeroLambdaMinusl :=factor (residue (Al2Zero*lambda”0,lambda=0))
Al2ZeroLambdal:=factor (residue (Al2Zero*lambda” (-1) ,1lambda=0)) ;
Al2ZeroLambdal:=factor (residue (Al2Zero*lambda” (-2) ,lambda=0)) ;

Al2ZeroLambdaMinus3 = 0 2.3)
Al2ZeroLambdaMinus?2 = 0




Al2ZeroLambdaMinusl = 0
Al2ZeroLambdal = 0

 -LB20 +LBI0
i Al2ZeroLambdal = 010 — 1020

> Al20neLambdaMinus3:=factor (residue (A1l20ne* (lambda-1) 2, lambda=
1));
Al20nelLambdaMinus2:=factor (residue (A1l20ne* (lambda-1) *1, lambda=
1));
Al20nelLambdaMinusl:=factor (residue (A1l20ne* (lambda-1) ~0, lambda=
1));
Al20nelLambda0:=factor (residue (A120ne* (lambda-1) * (-1) ,lambda=1))

Al20nelLambdal :=factor (residue (Al1l20ne* (lambda-1) * (-2) ,lambda=1))

.
14

A120neLambdaMinus3 == 0 2.4)
A120neLambdaMinus2 == 0
A120neLambdaMinusl == 0
A120neLambdal == 0
__ LCI0O—LC20
i A120neLambdal = —tIIO — 120

> Al2TLambdaMinus3:=factor (residue (A1l2T* (lambda-t) *2, lambda=t)) ;
Al2TLambdaMinus2:=factor (residue (A1l2T* (lambda-t) *1,lambda=t)) ;
Al2TLambdaMinusl :=factor (residue (A12T* (lambda-t) *0,lambda=t)) ;
Al2TLambda0:=factor (residue (A12T* (lambda-t) * (-1) ,lambda=t)) ;

Al2TLambdal :=factor (residue (A12T* (lambda-t) * (-2) ,lambda=t)) ;
AI12TLambdaMinus3 = 0 2.5)
AI2TLambdaMinus?2 = 0
AI2TLambdaMinusl = 0
AI12TLambda0 = -1

__ LCI0O—LC20
A12TLambdal = —ttIO—tt20

;We thus obtain that A_{1,2}= a*(lambda-t)+b-1+(q-t)*b/(lambda-q)
> Al2Form:=a* (lambda-t)+b-1+ (g-t)*b/(lambda-q) ;
factor( residue (Al2Form/ (lambda-t) ,lambda=t)-(-1)) ;

Al2Form:=(a* (lambda-t) ~2+b* (lambda-t) +g-t) / (lambda-q) ;
factor( residue (Al2Form/ (lambda-t) ,lambda=t)-(-1)) ;

Al2Formi=a (A—1) +b —1 + qu—;)b 2.6)
—q
0
2
A12Form e & (A—t)"+b(A—t) +q—t
A—gq
0

[ Study of A_{1,1}
> 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*1l, lambda=
infinity)) ;
AllInftyLambdaMinusl:=factor (-residue (AllInfty/lambda”0,lambda=
infinity)) :

AllZeroLambdaMinus3:=factor (residue (AllZero*lambda”2,lambda=0))
;1lzeroLambdaMinu32:=factor(residue(AllZero*lambdaAl,lambda=0))
;112eroLambdaMinusl:=factor(residue(AllZero*lambda‘O,lambda=0))
;1lzeroLambda0:=factor(residue(AllZero*lambdaA(—1),1ambda=0));
AllZeroLambdal:=factor (residue (AllZero*lambda” (-2) ,lambda=0)) :

AllOnelLambdaMinus3:=factor (residue (A1l1l0One* (lambda-1) *2, lambda=
1)),
AllOnelLambdaMinus2:=factor (residue (A1l10One* (lambda-1) *1, lambda=
1));
AllOnelLambdaMinusl:=factor (residue (AllOne* (lambda-1) ~0,lambda=
1));
AllOnelLambda0:=factor (residue (AllOne* (lambda-1)* (-1) ,lambda=1))

AllOnelambdal :=factor (residue (AllOne* (lambda-1) * (-2) ,lambda=1))

AllTLambdaMinus3:=factor (residue (A1l1lT* (lambda-t) *2,lambda=t)) ;
AllTLambdaMinus2:=factor (residue (A1l1lT* (lambda-t) *1,lambda=t)) ;
AllTLambdaMinusl:=factor (residue (Al1l1lT* (lambda-t) ~0,lambda=t)) ;
AllTLambdaO:=factor (residue (A11T* (lambda-t) ~ (-1) ,lambda=t)) ;
AllTLambdal:=factor (residue (A11T* (lambda-t) * (-2) ,lambda=t)) :

AlllnftyLambda3 = 0 2.7)
AlllnftyLambda2 = 0
AlllnftyLambdal = 0
LAI0 h + LAIO tinfty20 — LA20 tinftyl0
AlllnftyL =
nftyLambdal h — tinftyl0 + tinfty20
AllZeroLambdaMinus3 = 0




AllZeroLambdaMinus?2 = 0

AllZeroLambdaMinusl == 0
_ _ LBI01t020 — LB20 1010
AllZeroLambda( = 010 — 1020

Al10neLambdaMinus3 == 0
Al10neLambdaMinus2 == 0

Al10neLambdaMinusl = 0
_ _LCIOtI120 — LC201t110
Al10neLambdal = 110 —1120

AllTLambdaMinus3 = 0
AllTLambdaMinus?2 = 0
AllTLambdaMinusl := 0

A11TLambda0 — - LE10120 — LC20 110
tt10 — 1120

| We thus obtain that A_{1,1}=C+mu/(lambda-q)
In the end the first line of the auxiliary matrix A is given by
A {1,1}=C+ mu/(lambda-q)

| A {1,2}= a*(lambda-t)+b-1+(g-t)*b/(lambda-q)




