> restart:
with (LinearAlgebra) :

=1. gl 2 case: Loading the general spectral curve. The times are (s12, s22,
| s11,s21, X1) and monodromies are (s10,s20, sX10, sX20).

> CoherenceEquation:=sX10+sX20+s10+s20;
sX20:=-(sX10+s1l0+s20) ;

Rl:=unapply((-s10-s20)/(xi-X1)-sl1l1l-s21+(-s12-s22) *xi, xi) :
R2:=unapply (sX10* (-s10-s20-sX10) / (xi-X1) *2+s10*s22+s1l*s21+s12*
s20+ (s11*s22+s12*s21) *xi+sl2*s22*xi*2 ,x1i) ;

SpectralCurveGl2 := unapply(((-sl2*s22*lambda”*2+((-s21l-y)*sl2-
s22* (sll+y) ) *lambda+s12*s22*g*2+ ( (s21+p) *s12+s22* (p+sll) ) *qg+ (p-y)
* (p+s21+sll+y) ) *X143+ (2*s22*1lambda”3*sl12+ (g*sl2*s22+ (2*s21+2*y) *
s1l2+42*s22* (sll+y) ) *lambda”*2+ (-sl2*s22*g"*2- (sl1l2+s22) * (p-y) *g+sl2*
s20+s10*s22-p*2+ (-sl1ll-s21) *p+2*y*2+ (2*s11+2*s21) *y+sll*s21) *
lambda-2*sl12*s22*g"*3+ ((-2*s21-2*p) *s12-2*522* (p+sll) ) *g*2+ (-sl2*
s20-s10*s22-2*p*2+ (-2*s11-2*s2]1) *p+y*2+ (s21+sll) *y-sll*s21) *qg+
(sX10+sX20) * (p-y) ) *X142+ (-sl1l2*s22*1lambda”4+ (-2*g*sl2*s22+ (-s21-y)
*s12-s22* (sll+y) ) *lambda”3+ (((-2*s21-2*y) *s12-2*s22* (sl1ll+y) ) *q-
s1l2*s20-s10*s22- (sll+y) * (s21+y) ) *lambda”2+ (2*s12*s22*g”*3+( (2*
S21+42*p) *s12+2*s22* (p+sll) ) *q*2+ (2* (p-y) ) * (p+s21+sll+y) *g- (sX10+
sX20) * (p-y) ) *lambda+g* (s12*s22*gq*3+ ( (s21+p) *s1l2+s22* (p+sll) ) *gq*2+
(s12*s20+s10*s22+ (p+sll) * (s21+p) ) *g- (sX10+sX20) * (p-y) ) ) *X1+
lambda?4*q*sl2*s22+g* ((s21+y) *s1l2+s22* (sll+y) ) *1lambda”*3+qg* (s1l2*
s20+s10*s22+(sll+y) * (s21+y) ) *lambda”2+ (-g*4*sl12*s22+ ( (-s21-p) *sl12
-s22* (p+sl1l) ) *g*3+ (-s1l2*s20-s10*s22- (p+sll) * (s21+p) ) *q"*2+ (sX10+
sX20) * (p-y) *q-sX10*sX20) *1lambda+gq*sX10*sX20) / ( (lambda-X1) ~2* (g-
X1)),

lambda,y,q,p,sl2,s22,s11,s21,X1,s10,s20,sX10) ;
CoherenceEquation == sX10 + sX20 + 510 + s20 §))
sX20 = -sX10 — s10 — 520
sX10 (-sX10 — s10 — s20)

R2 :=&— 5 +510522 4+ 511521 + 512520 + (511522 +512521) &
i (E—X1)
4512522
SpectralCurveGl2 = (X@y,q,p,s]2,s22,s]],s2],Xj,s]CLs20,&X]0)
- ! ((-5125220° + ((-521 —y) s12 — 22 (s11 +y)) A

(A —x1)* (¢ —XI)
-+s]2s22q2—F((s2]4—p)s]2-%s22(p-+s]]))q-+(1)—-y)(p-+s2]-%s]]4—y))XU3
+ (252200 512+ (512522 + (2521 +2y) s12+2 522 (1] +y)) X + (-512522 *




— (sI2+522) (p—v) g+ 512520+ 510522 —p* + (-s11 —s21) p +2y* + (2 511
+2521) y+s11521) A—2512522¢ 4+ ((-252] —2p) s12—2522 (p+s11)) ¢* + (
—s]2s20——s]0s22——2p24—(—2s11——2s21)p-+)3-+(s21—%sll)y——s]]s2])q-+(
—s]0——s20)(17——y))Xﬂz%—(—SIZSZZX%%—(—2¢7s]2s22—F(—s21——y)s]2——s22(sll
4—y))1?4-(((—2s2]—-2y)s]2——2s22(s]]4—y))q-—s]2s20-—s]0s22——(s]]
—Fy)(s2]4—y))A?%—(2s]2s22q34—((2s2]4—2p)s]24—2s22(p-+s]]))q24—2(p
——y)(p-+s2]-%s]]4—y)q-—(—s]O-—sZO)(p-—)ﬂ) K%—q(s]2s22q3—%((s2]
4—p)le-FsZZ(p-+sII))qz—F(s]2s20-Fs]0s22—F(p-+s]])(SZI—Fp))q-—(—SIO
—520) (p—y))) XTI + X' g 512522 +q ((s21 +y) 512 +522 (s11 +y)) X + g (s12 520

-Fs]OsZZ-F(sII—Fy)(SZI-Fy))A?%-(—q4s12s22—k((—s2]——p)le——sZZ(p
-+s]]))q34—(—s12s20——s10s22——(p-+s]])(SZI—Fp))qzﬁ—(—sIO——SZO)(p-—y)q
| —sX10 (-sX10 —s10 —520) ) A+ g sX10 (-sX10 — 510 — s20))
> simplify (SpectralCurveGl2(xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,
sX10) - (Y*2-R1 (xi) *Y+R2 (xi) - (Q-X1) / (xi-X1) * (P*2-R1 (Q) *P+R2(Q)) ));
simplify (residue (simplify ((xi-X1)~2*SpectralCurveGl2 (xi,Y,Q,P,
sl2,s22,s11,s21,X1,s10,s20,sX10) ) xi=X1));
Coeffpolytopexi2¥2:=simplify (-residue (residue ( (xi-X1)*2%*
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /¥*3,¥Y=
0) /xi*3,xi=infinity));
CoeffpolytopexilY¥2:=simplify (-residue (residue ( (xi-X1)
~2*SpectralCurveGl2 (xi,Y¥,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10)
/¥*3,Y¥=0) /xi~2 ,xi=infinity)) ;
CoeffpolytopexiOY2:=simplify (-residue (residue ( (xi-X1)
~2*SpectralCurveGl2 (xi,Y¥,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10)
/¥*3,Y¥=0) /xi*1,xi=infinity)) ;

CoeffpolytopexidYl:=simplify (-residue (residue ((xi-X1)*2*
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y*2,¥Y=
0) /xi*5,xi=infinity));
Coeffpolytopexi3Yl:=simplify (-residue (residue ((xi-X1) 2%
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y*2,¥Y=
0) /xi*4 ,xi=infinity));
Coeffpolytopexi2Y¥l:=simplify (-residue (residue ( (xi-X1)
~2*SpectralCurveGl2 (xi,Y¥,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10)
/¥*2,¥=0) /xi*3,xi=infinity)) ;
CoeffpolytopexilYl:=simplify (-residue (residue ( (xi-X1)
~2*SpectralCurveGl2 (xi,Y¥,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10)
/¥*2,¥=0) /xi*2 ,xi=infinity)) ;
CoeffpolytopexiOYl:=simplify (-residue (residue ( (xi-X1)
~2*SpectralCurveGl2 (xi,Y¥,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10)




/Y*2,Y=0) /xi*1,xi=infinity)) ;

CoeffpolytopexiOY0:=simplify (-residue (residue ( (xi-X1)*2%*
SpectralCurveGl2(xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥=0)
/xi*l , xi=infinity));
CoeffpolytopexilY0:=simplify (-residue (residue ( (xi-X1)*2*
SpectralCurveGl2(xi,Y,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥=0)
/xi*2 ,xi=infinity));
Coeffpolytopexi2Y¥0:=simplify (-residue (residue ( (xi-X1)*2*
SpectralCurveGl2(xi,Y,Q,P,sl1l2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥=0)
/xi*3 ,xi=infinity));
Coeffpolytopexi3Y0:=simplify (-residue (residue ( (xi-X1)*2%*
SpectralCurveGl2(xi,Y,Q,P,sl1l2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥=0)
/xi*4 ,xi=infinity));
CoeffpolytopexidY0:=simplify (-residue (residue ( (xi-X1)*2*
SpectralCurveGl2(xi,Y,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥Y=0)
/xi*5 ,xi=infinity));
Coeffpolytopexi5Y0:=simplify (-residue (residue ( (xi-X1)*2%*
SpectralCurveGl2(xi,Y,Q,P,sl12,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥=0)
/xi”*6,xi=infinity));
0 2
0
Coeffpolytopexi2Y2 := 1
Coeffpolytopexil Y2 == -2 X1
quﬁmbW4mm0Y2:=X32
CoeffpolytopexidY1 := 0
Coeffpolytopexi3Y1 := s12 + 522
Coeffpolytopexi2Y1 := (-2 512 —2 s22) X1 +s11 + s21

quﬁbobﬁqpaﬁ]Y]==:(s]2-Fs22)X32+-(—2s]]——2s2])XU-+s]0—ks20
CoeffpolytopexiOY1 := X1 ((s21 +sl11) XI — 510 — 520)

Coeffpolytopexi0Y( = 0 _1X ; ((s12522 Q>+ ((s12+522) P+ 522511 +512521) Q

+P (P+sl1+s21)) X+ (-25125220° + ((-2512—2522) P—2 522511
—2512521) @+ (-2 PP+ (-2 511 —2521) P — 510522 — 511 521 — 512 520) Q

—P (s10+520)) XI*+Q (512522 Q° + ((s12 +522) P + 522 511 + 512 521) O* + (P*
+ (521 +s11) P+ 510522+ 511521 +512520) Q + P (510 + s20)) XI — sX10 Q (sX10
+ 510 + 520))

Coeffpolytopexil Y0 :=

1
0—XI
—512521) O+ (-XI* 512522+ (2512 +2522) P+2 522511 +2 s12s21) XI — P*

(—QflesZZ%—(2s12s22X7-%(—s]Z——sZZ)P-—sZZsII

+ (-s11 —s21) P — 510522 — s11 521 — 512 520) Q° +2 ((l s12 — % s22) X*

2
+ (P +s11 +s2])XI—%sIO—%s20) PO+ (-s11s22—s12s21) XI° + (-P* + (



—s]]-—s2])P-+s]0s22-%s]]s2]-%s]2s20)X324—P(SIO-FS2O)XU-+SX]0(sXJO
+ 510 + 520))
Coeffpolytopexi2Y() = (X]2 s22 —2 X1 s21 + s20) sI124+ (-2 X1 sl +s10) s22 + s11s21
Coeffpolytopexi3Y0 = (-2 X1 s22 +s21) s12 + 522 511

Coeffpolytopexi4Y0) = s12 s22
Coeffpolytopexi5Y0 == 0

> sX10:=0:

simplify (residue (simplify ((xi-X1)*2*SpectralCurveGl2 (xi,Y,Q,P,
sl2,s22,s11,s21,X1,s10,s20,sX10) ) ,xi=X1)) ;
Coeffpolytopexi2Y¥2:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y¥*3,¥Y=
0) /xi*3,xi=infinity));
CoeffpolytopexilY¥2:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y¥*3,¥Y=
0) /xi*2 ,xi=infinity)) ;
CoeffpolytopexiOY2:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y¥*3,¥Y=
0) /xi*l,xi=infinity));

CoeffpolytopexidY¥l:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y*2,¥Y=
0) /xi*5,xi=infinity));
Coeffpolytopexi3Y¥l:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y*2,¥Y=
0)/xi*4 ,xi=infinity));
Coeffpolytopexi2Y¥l:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y*2,¥Y=
0) /xi*3,xi=infinity));
CoeffpolytopexilYl:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y*2,¥Y=
0)/xi*2 ,xi=infinity));
CoeffpolytopexiOY1l:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y*2,¥Y=
0)/xi*l,xi=infinity));

CoeffpolytopexiOY0:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥Y=0)
/xi*l ,xi=infinity));
CoeffpolytopexilY0:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥Y=0)
/xi*2 ,xi=infinity));
Coeffpolytopexi2Y0:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥Y=0)



/xi*3 ,xi=infinity));
Coeffpolytopexi3Y¥0:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥Y=0)
/xi*4 ,xi=infinity));
CoeffpolytopexidY0:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥Y=0)
/xi*5 ,xi=infinity));
Coeffpolytopexib5Y¥0:=simplify (-residue (residue ( (xi-X1) *
SpectralCurveGl2 (xi,Y,Q,P,sl2,s22,s11,s21,X1,s10,s20,sX10) /Y, ¥Y=0)
/xi”*6,xi=infinity));
0 3)
Coeffpolytopexi2Y2 = (
Coeffpolytopexil Y2 := 1
Coeffpolytopexi0Y2 := -X1I
Coeffpolytopexi4Y1l == 0
Coeffpolytopexi3Y1 = 0
Coeffpolytopexi2Y1 = s12 + s22

CoeffpolytopexilY1l := (-s512 —s22) X1 +sl1 + s21
CoeffpolytopexiOY1 := (-s11 —s21) X1 + 510 + 520

CoeffpolytopexiOY0 := -s12 522 Q3 T+ ((-512—522) P+ 512522 X1 — 522 511 — 512 s21) Q2
%—(—fﬂ-+((s12-ks22)X]-—s]]——s2])P-+(s]]s22-Fs]2s21)XU-—s]0s22——slls21
—s]2s20) QO+ P (XIP+ (s21 +s11) XI —s10—520)

Coeffpolytopexil Y0 := (-X1 522 +s21) s11 + (-XI s21 +520) 512 + s10 522
Coeffpolytopexi2 Y0 := (-X1 s22 +s21) s12 + s22 511
Coeffpolytopexi3 Y0 = s12 522
Coeffpolytopexi4Y0 == 0

L Coeffpolytopexi5 Y0 == (O

> R1(xi);

R2 (xi) ;

simplify (series (SpectralCurveGl2 (xi,Y,Q,P,s12,s22,s11,s21,X1,s10,

s20,sX10) ,¥=0));

simplify (series (SpectralCurveGl2 (xi,Y¥,Q,P,sl12,s22,s11,s21,X1,s10,

s20,sX10) ,¥=0)) ;

RHSReduced:=-simplify (SpectralCurveGl2 (xi, td¥+1/2*R1 (xi) ,Q,P,sl2,

s22,s11,s21,X1,s10,s20,sX10) -td¥y*2):

RHSReduced2:=simplify (1/4*R1 (xi)~*2-R2(xi)):

simplify (RHSReduced-RHSReduced2- (Q-X1) * (P*2-R1 (Q) *P+R2 (Q) ) / (xi-

X1));

RHSReduced2bis:=1/4* (s12-s22) *2*xi*2+(1/2) * (s1l2-s22) * (sl1ll-s21) *

xi+(sl1l1l-s21)72/4+(1/2)* (s1l2-s22)*(s10-s20) +(1/4)* (s1l0+s20)*2/

(xi-X1)*2+(1/2) *(s10+s20) * ((s1l2+s22) *X1+sl1ll+s21) / (xi-X1):

simplify (series (simplify ((xi-X1)*2* (RHSReduced2-RHSReduced2bis)),

xi=X1l)),;
-s10 — 520

E—XI — 11— 521+ (-s12—s22) & 4




s10522 + 511521 + 512520 + (s11522 + s12521) §-+s]2522§?
(s125220° 4 ((-X1 522+ P +s21) s12 +s22 (P +511)) O* + (((-521 — P) XI

+520) s12+ ((-P—s11) X1 +s10) s22+ (P +sl11) (s21 +P)) Q—i—&(&(X] —&) 22
+ X1 s21—s21§—s20) s12—+—<t7(XI sl —s]]&—le) §22—P (P+s11+s21) X1
+ P (s10+ 520) —s11521E)
n (-s12—s22) §2+ ((s124522) X1 —s11 —s21) E+ (s21 +s11) XI —s10 — s20
X1 —¢§

+v?

(s125220° 4 ((-X1 522 +P +s21) s12+s22 (P +511)) O* + (((-521 — P) XI

+520) s12+ ((-P—s11) X1 +s10) s22+ (P +sl11) (SZ]+P))Q+§(&(X]—&) 22

+X]s2]—s2]<t7—s20) s12+§(XIS]]—S]]§—s10) §22—P (P+s11+s21) X1

+ P (s10+ 520) —s11521E)

n (-s12—s22) §2+ ((s124522) X1 —s11 —s21) E+ (s21 +s11) XI —s10 — s20 ¥
X1 —¢§

+v?

0
0

;Identiﬁcation with the one-matrix model

> Vprime:=unapply (a*xi+b+c/ (xi-X1) ,xi) ;
simplify (simplify ( (Vprime (x) -Vprime (ti))/ (x-ti)));
RHSMatrixModel :=Vprime (xi)*2/4- (c0/(xi-X1)+a);
a:=-(sl2-s22);
b:=-(sl1ll-s21);
c:=-(s10+s20) ;
s20:=-

0:=-(Q-X1)* (P*2-R1(Q) *P+R2 (Q) ) - (s1l0+s20) * (X1*s22+s21) ;

simplify (series (simplify ( (REHSReduced-RHSMatrixModel) * (xi-X1)*2),
xi=X1l)),;
Vprime (x1i) ;

Wmme—&ﬁa§+b+é
-X1*a+ (x—l—ti)aXI—atlx—l—c
(x —X1) (—ti+X])

RHSMatrixModel = % ( al+b+

E—XI )2_ QEOXI e

a = s22—sl2

b= -sll+s21

c:= -510—s20
s20 == -1

0= -(Q—XI) (PZ— (% — 511 —s21 4 (-s12 — 522) Q) P +510522 + 511521

C))



-—s]24—Q(sIIs22-%s12s21)-FlesZZQf)-—(s]0——1)(X7s22-¥s21)
0

(522 —12) & —s11 + 521 + —10F 1

£ — X1

2. gl 3 case: Loading the spectral curve in terms of (Q,P) and the

irregular times (t12,t22,t32,t11,t21,t31) and the monodromies (t10,t20,

| t30)

> Pl:=unapply( (tl2+t22+t32) *lambda+tl1l+t21+t31,lambda) ;
P2:=unapply( (t12*t22+t12*t32+t22*t32)*lambda”2+ ((t21+t31)*t12+
(t11+t31) *£22+£32% (£11+t21) ) *lambda-t10*t12-t20*£22-t30*£32+t21*
t1l +t31*%t11+t21*t31,lambda);
P3:=unapply (t12*t22*t32*lambda’3+ (t12*t22*t31+t12*£32%t21+t22*%
t32%t11) *lambda’2+ (t12*£22*t30+t12%£32*£20+£22%£32%£10 +t12%t21*
£31+t22%t11*t31+t32%t11*t21) *lambda, lambda) ;

CoherenceEquation2:=t10+t20+t30;
t10:=-(t20+t30) ;
SpectralCurveGl3:=unapply (
-pA3+ (t11+t21+t31+ (t12+t22+t32) *q) *p*2+(( (-t12-t32) *t22-t12*t32) *
g*2+((-tl1l-t31) *t22+ (-t11-t21) *t32-t12* (t21+t31) ) *q+t20*t22+t30*
t32+t12* (-t20-t30)+ (-t31-t21) *t11-t21*t31) *p- (lambda-q) * (q*2*t12*
t22*t32+ (((lambda*t12+t11) *£32+t12*t31) *£22+t32*t12*t21) *qg+ (
(lambda*2*tl2+lambda*t11-t20-t30) *t32+ (lambda*t31+t30) *t12+t11*
t31) *t22+ ( (lambda*t21+t20) *t12+t11*t21) *£32+t12*t21*t31)+ ( ((t22+
t32) *t12+t22*t32) *1lambda”2+ (t12* (t21+t31)+t22* (t11+t31)+t32* (t11l+
t21) ) *lambda+ (t20+t30) *t12-t20*t22-t30*t32+t11* (t21+t31)+t21*t31)
*y+ ((-t1l2-t22-t32) *1lambda-t11-t21-t31) *y*2+y*3
,lambda,y,q,p,tl2,t22,t32,t11,t21,t31,t20,t30) ;

Pl :=A—>(t12+1224+132) A+1tl]l + 121 + 131 (6)

P2===k—%(tthZZ-+t12t32-+t22t32)A?-F((t21-+t3l)t12-+(tll-+t3l)t22-+t32(tII
+221)) A—1t10t12 — 120122 — 130132 + 121 t11 + 31 t11 + 121 t31

P3==:k—%t12t22t32ké-%(tllt22t32-+t12t21t32-+t12t22t31)A?-%(t10t22t32

+ 1121132 +t11 122131 + 112120132 +¢12 121 t31 +t12 122 £30) A
CoherenceEquation2 = t10 + 120 + t30
t10 :== -120 — 130

SpectralCurveGl3 = (k, v, q,p,t12,122, 132, t11, 121,131, 120, t30) — —p3 + (t1] + 121 + 131

+ (112 +1224132) q) p*+ (((-t12 —132) 122 — 112 132) ¢* + ((-t1] —131) 122 + (
~t11 —121) 132 — (821 + 131) t12) g + 120 222 + 130 132 + 112 (-120 — 130) + (-131

—20)t1l —21131) p— (A —q) (112122132 + (((Mt12 +111) 132 + 112 131) 122
+112132121) g+ (07112 + 0111 — 120 — 130) 132 + (M131 +130) 112 + 131 t11) 122




+ ((M21 +120) t12 + 121 t11) 132 + 112121 131) + ( (122 +132) 112 + 122 132) 2
+ (221 +131) t12 + (11 +31) 122 + 132 (¢11 +121)) A+ (120 +£30) t12 — 120 122

-—t30t32+tll(t21+t31)+t21t31)y+((—tIZ-—tZZ-—t32)},-—z']]-—tZ]-—tj’])y2
L+
> series(residue (SpectralCurveGl3 (lambda,y,q,p,t1l2,t22,t32,t11,t21,
t31,t20,t30) /y*2,y=0) ,1lambda=0) ;
series (residue (SpectralCurveGl3 (lambda,y,q,p,t12,t22,t32,t1l1, t21,
t31,t20,t30) /y*1,y=0) ,1lambda=0) ;
t11 21 +t11t31 +t12120 + 112130 — 120122 + 12131 — 130132 + (11122 +t11 132 7
-+t12t21-+t12t31-+t21t32-+t22t31)k—+(t]2122-+t]2132-+t22t32)A?
G 12122132 —p g t12122 —p g° t12132 —p g7 122132 4+ ¢° t11 122 132 + ¢* 112 121 132

+ G 12122131 +pPqtI2 +pP g2 +pqi32 —pqtll 122 —p qtll 132 —p g t12 121
—pqti2 131 —p q2132 —p q 122131 +q t11 121132 4+ q t11 122 131 + q t12 120 t32

+qt12121 131 +q 12122130 — q 120122 132 — q 122 130132 — p° + p* t11 + p* 121

er2 31 —ptll 221 —ptll 3] —pti2120 —p t12130 +p 120122 —p 121 t31 + p 130132
+ (-t11 121132 —t11 122131 —t12120132 —t12 121 131 —t12 122 30 4+ 120 122 t32

B + 122130132 M+ (-t11 122132 — 112121132 —t12 122 t31) kz — 112122 132 73

> SpectralcurveGl3dual:=simplify(series( SpectralCurveGl3(y,lambda,
q,p,t1l2,t22,t32,t11,t21,t31,t20,t30) ,y=0)) ;
Coeffy2:=series (simplify (residue (SpectralcurveGl3dual/y*3,y=0)),
lambda=0) ;
Coeffyl:=series (simplify (residue (SpectralcurveGl3dual/y*2,y=0)),
lambda=0);
Coeffy0:=series (simplify (residue (SpectralcurveGl3dual/y*1,y=0)),
lambda=0) ;
simplify (series (simplify (SpectralcurveGl3dual/ (-t12*t22*t32)
-SpectralCurveGl3 (lambda,y,p,q,1/t1l2,1/t22,1/t32,-t11/¢t12, -
t21/t22,-t31/t32,-t20,-t30)) ,lambda=0)) ;
SpectralcurveGl3dual == —p° + (t11 + 121 + 131 + (t12+ 122 +132) q) p* + (((-132 8)
—122) t12 — 122 132) q2—|— ((-231 —121) t12 + (-tl] —131) 122 — 32 (¢t1]l +121)) g
+ 112 (-120 —130) + 120122 + 130132 + (-131 —121) ti1]l — 121 t31) p —I—q3 t12122 132
+ ((£21 132 +12231) t12 +122132¢tl1) q2 + ((£20132 + 121131 +122130) t12 + ((
120 —130) t32 + 131 t11) 122 + 32 t11 121) g — A (t]2 (=120 —t30) + 120122 + 130 t32

A (111 + 21 +131) M+ (~131 —121) 111 — 121 131) + ((-112 — 122 — 132) X

+ (121 +131) t12 + (¢11 +131) 122 +132 (t11 +121)) M+ ((120 +130) 132 — 131 111

—t12130) 122 + (-t11 121 —t12120) 32 — 12121 131) y+ (((-131 +X) 122

—132 (121 —=\)) 112 — 122132 (111 —)\)) y* — 112122132 y°

Coeffy2 == (-121132 —122131) 12 — 122 132 t11 + ((122 + 132) 112 + 122 132) A

Coeffyl == ((120 +130) 132 — 31 t11 —t12130) 122 + (-t11 121 —t12 t20) 132 —t12 21 t31

(121 +131) 112+ (t11 +131) 122 4132 (111 +121)) A+ (-2 — 122 — 132) X
Coeffy0 == —p> + (t11 + 121 + 131 + (t12+ 122 +132) q) p* + (((-132 —122) 112




—122132) q2+ ((-231 —121) 12+ (-t1] —131) 122 — 132 (1] +121)) q +t12 (-120
-—t30)-+t20t22-+t30t32-¥(-431-—121)t]l-—121t3l)194—q3t12t22t32-+((t21t32
+122131) t12 +1221321t11) q2 + ((220132 + 121 131 +122130) t12 + ((-120 —130) 132
+131t11) 122 +132¢t11121) g+ (-t12 (-120 —130) — 120122 — 130132 — (-31

-—tZI)tll-+t21t3l)k-+(-1]]-—t2]-—t31)A?%—A?
0
> SpectralCurveGl3Shifted:=unapply( simplify (series
(SpectralCurveGl3 (lambda,y- (betal*lambda) ,q,p,t1l2,t22,t32,t1l1,
t21,t31,t20,t30) ,lambda=0)) ,lambda,y,q,p,tl2,t22,t32,t11,t21,t31,
t20,t30);
SpectralCurveGI3Shifted == (M, y, g, p, t12, 122, 132, t11, 121, 131, 120, t30) — — p° + (¢11 9)
+ 121 + 131 + (112 + 122 +132) q) p* + (((-132 —122) t12 — 122 132) ¢* + ((-131
—121) 2+ (-tl]l —131) 122 — 32 (¢t1] +121)) g + 112 (-120 —t30) + 120122
-+t30t32—%(—¢31-—121)zJI-—121t31)194—q3t12t22t32-+((t21t32-+t31t22)t12

+122132111) q2 + ((220132 + 121131 +122130) t12 + ((-120 —130) 32 + 131 t11) 122
+132t11121) q — (112 (-120 —130) + 120122 + 130132 + (-t31 +y —121) t1] + (y

—121) (-y+1t31)) y+ ((—Bﬂ] —t12 —122 —132) y2+((2t]] +2121+21¢31) pI
+ (121 +131) t12 + (t1] +131) 122 + 132 (t11 +121)) y + (t12 (-120 — t30) + 120 122
+130t32 + (-131 —121) t1]1 —121t31) Bl + (-120132 — 121 131 — 122 130) t12 + ( (20

+130) 132 —t31t11) 122 —t32¢11 121) L + ((3y—t]]—t2]—t3])ﬂ]2+ ((2y—t2]

—31) 12+ (2y—tl]l —t31) 122 +2 32 (y—%l]]—%IZIJ)ﬂ]+((y_Z3I)l22

4132 (y—121)) 112 + 122 132 (y—t]])) W= (1324 1) (1224 B1) (1124 1) X

> betal:=-t22;

SpectralCurveGl3Shiftedbis:=simplify (series
(SpectralCurveGl3Shifted(lambda,y,q,p,t1l2,t22,t32,t11,t21,¢31,
t20,t30) ,y=0));

Termy2lambda2:=simplify (-residue (residue
(SpectralCurveGl3shiftedbis/y*3,y=0) /lambda”*3,lambda=infinity)) ;
Termy2lambdal:=simplify (-residue (residue
(SpectralCurveGl3Shiftedbis/y*3,y=0) /lambda”*2,lambda=infinity)) ;
Termy2lambdaO:=simplify (-residue (residue
(SpectralCurveGl3shiftedbis/y*3,y=0) /lambda*l,lambda=infinity)) ;
Termyllambda3:=simplify (-residue (residue
(SpectralCurveGl3shiftedbis/y*2,y=0) /lambda*4,lambda=infinity)) ;
Termyllambda2:=simplify (-residue (residue
(SpectralCurveGl3Shiftedbis/y*2,y=0) /lambda”3,lambda=infinity)) ;
Termyllambdal:=simplify (-residue (residue
(SpectralCurveGl3shiftedbis/y*2,y=0) /lambda”2,lambda=infinity)) ;
TermyllambdaO:=simplify (-residue (residue
(SpectralCurveGl3shiftedbis/y*2,y=0) /lambda”*l,lambda=infinity)) ;




TermyOlambda3:=simplify (-residue (residue
(SpectralCurveGl3shiftedbis/y*1l,y=0) /lambda*4,lambda=infinity)) ;
TermyOlambda2:=simplify (-residue (residue
(SpectralCurveGl3shiftedbis/y”*1l,y=0) /lambda”*3,lambda=infinity)) ;
TermyOlambdal:=simplify (series (simplify (-residue (residue

(SpectralCurveGl3Shiftedbis/y*1l,y=0) /lambda”2,lambda=infinity)),
t20));

Bl = -122 (10)
SpectralCurveGI3Shiftedbis == —p> + (t11 + 121 +131 + (t12 4+ 122 +132) q) p* + (((-t12
—132) 122 —112132) " + (131 —121) 112+ (-t11 —131) 122 — 132 (111 +121)) q
+ 120122 + 112 (-120 — 130) + 130132 + (-111 —131) 121 — 131 t11) p + q° 112 122 132
(11132 +112131) 122 + 112132 121) ¢* + (((~120 — 130) 132 + 112130
F131111) 122 + (120132 + 121 131) t12 + 132111 121) g — (M 121 +120) 122% + ( (
-A121 —120) t12 4+ (-A21 —120) 32 — (t11 +131) 121) 122 + ( (A £21 +120) 132

F20131) 12+ 132111 121) M+ (- (122 —132) (112 —122) X+ ((~t11 —2 121
—131) 122 + 132 (t11 +121) + (121 +131) t12) A — 120 122 + (120 + 130) 12 + (¢11

F131) 121 + 131111 —130132) y + (~t11 — 121 —131 + (2122 — 112 —132) L) y> +y°
Termy2lambda?2 = 0
Termy2lambdal = 2 122 — t12 — 132
Termy2lambdaO == -tl11 — 21 —t31
Termyllambda3 = 0
Termyllambda? = - (122 —t32) (t12 —122)

Termyllambdal == (-2 122 +t12 +132) 21 + (-t11 —31) 122 +32t11 +t12 131
Termyllambda0 = (120 +130) t12 — 120122 — 30132 +t11 (21 +131) + 21 131
TermyOlambda3 = 0
TermyOlambda2 = 121 (122 —t32) (t12 —122)
| TermyOlambdal := ((122 —32) t11 — 131 (t12 —122)) 121 + (122 —132) (t12 —122) 120

|_Identification with the two-matrix model

> Vlprime:=unapply (al*lambda+a2,lambda) ;
V2prime:=unapply (b0*y+bl+b2/ (y-X1) ,y) ;
EOpartl:=unapply( (Vlprime (lambda)-y)* (V2prime (y)-lambda),
lambda, y) ;
EO:=unapply (EOpartl (lambda,y)+1l -al* (b0-b2/(y-X1)*C0),blambda,y) ;
series (simplify (EO (lambda,y)-EOpartl (lambda,y)) ,y=X1) ;

Viprime := A—al A+ a2 180

b2

y—XI
EOpartl == (A, y) = (al L +a2 —y) (bOy +bl + ) EZX] — 7»)
yf2XI —k) +1—al (bO—

—al b0 + 1

V2prime := y—>b0y + bl +

EO:= (Ny)—(alA+a2—y) (bOy-l—b] +

COal b2
| y—XI
> simplify(series(residue(-1/b0* (y-X1)*EO (lambda,y) /y*4,y=0),
lambda=0)) ;

b2 CO )
y—XI




simplify (series (residue (-1/b0* (y-X1) *EO (lambda,y) /y*3,y=0),
lambda=0)) ;

simplify (series (residue (-1/b0* (y-X1) *EO (lambda,y) /y*2,y=0),
lambda=0)) ;

simplify (series (residue (-1/b0* (y-X1) *EO (lambda,y) /y*1,y=0),
lambda=0)) ;

series((-al*b0+a2*bl+1l) *X1-b2* (CO*al+a2) ,CO) ;

I (12)
(-XI —a2) b0 +bl -al b0 — 1
b0 LY
(X1 a2 +al) bO—bl XI —a2 bl +b2 — 1 (XI1b0—0>bl) al +XI +a2 al .2
+ A+ L

b0 b0 b0
(-alb0+a2bl +1) XI b2 (C0al +a2)  (albl —a2) X —alb2 , _ Xlal ;2

b0 b0 b0

(-al b0 +a2 bl +1) Xl —a2b2 —al b2 CO
> SpectralCurveGl3(lambda,y,q,p,tl2,t22,t32,t11,t21,t31,t20,t30):
simplify (series (residue ( (SpectralCurveGl3 (lambda,y+t22*lambda,q,
p,tl2,t22,£32,t11,t21,t31,t20,t30)+1/b0* (y-X1) * EO(lambda,
y))/y*4,y=0) ,lambda=0)) ;
simplify (series (residue ( (SpectralCurveGl3 (lambda, y+t22*lambda, q,
p,t12,t22,t32,t11,t21,t31,t20,t30)+1/b0* (y—-X1) *EO0 (lambda,y) ) /y*3,
y=0) ,lambda=0)) ;
simplify (series (residue ( (SpectralCurveGl3 (lambda, y+t22*lambda, q,
p,t12,t22,t32,t11,t21,t31,t20,t30)+1/b0* (y—-X1) *EO0 (lambda,y) ) /y*2,
y=0) ,lambda=0)) ;
simplify (series (residue ( (SpectralCurveGl3 (lambda, y+t22*lambda, q,
p,t12,t22,t32,t11,t21,t31,t20,t30)+1/b0* (y—-X1) *EO0 (lambda,y) ) /y*1,
y=0) ,lambda=0)) ;
0 13)
(XI +a2 —tll —121 —t31) bO — bl 1+ (al —t12+2122 —132) b0
b0 + b0 A

%((m (121 4 131) + (£20 +30) t12 — X1 a2 + 121 131 — 120 122 — 130 132 — al ) b0
+b]X]+a2b]—b2+1)+$(((—2t22+t12+t32)t2]+(—t]]—t31)t22
—XIal +t12131 +132t11) b0 + al bl — X1 —a2) A
L (112 -122) (122 —132) b0 —al ;>

b0

%((—p3+(t11 + 121 + 131 + (112 + 122 +132) q) p* + (((-132 —122) t12 — 122 132) ¢

+ ((-131 —21) t12 4 (-t11 —131) 122 — 132 (¢t11 +121)) q + t12 (-120 — 130)

+ 120122 4130132 + (-131 —121) t1] — 121 131) p +q° 11222132 + ((121 132

+122131) t12 + 122132 t11) ¢* + ((£20 132 + 121 31 + 122 130) t12 + ((-120 — 130) 132

+131t11) 122 +132¢11121) g+ X1 al) b0 + (-a2 bl — 1) X1 + b2 (COal +a2))




+ %((—zzomﬁ ((t12 +132) 120 + (t11 +131) 121) 122 — t12 132 120 — 121 (t11 t32
+¢12131)) bO + (-al bl +a2) XI +al b2) A
L 120 (122 —132) (112 =122) b0 + X1 al 2

b0

> simplify(series (residue (simplify (series

(SpectralCurveGl3Shiftedbis+1l/b0* (y-X1) *EO (lambda,y) ,y=0))/y*4,y=

0) ,1lambda=0)) ;
simplify (series (residue (simplify (series

(SpectralCurveGl3Shiftedbis+1l/b0* (y-X1) *EO0 (lambda,y) ,y=0))/y*3,y=

0) ,1lambda=0)) ;
simplify (series (residue (simplify (series

(SpectralCurveGl3Shiftedbis+1l/b0* (y-X1) *EO (lambda,y) ,y=0))/y*2,y=

0) ,1lambda=0)) ;
simplify (series (residue (simplify (series

(SpectralCurveGl3Shiftedbis+1l/b0* (y-X1) *EO (lambda,y) ,y=0))/y*1,y=

0) ,lambda=0)) ;
0
(X1 +a2—t1] —121 —t31) b0 — bl | 1+ (al —t12 +2122 —132) b0
+ A
b0 b0
b—10((t11 (121 +131) + (120 +130) t12 — X1 a2 + 121 t31 — 120 122 — 130 132 — al ) b0
+bIXI+a2bI—b2+1)+b—10(((—2t22—l—t12—l—t32)t21—|—(—t]]—t3])t22
— X1 al +t12131 +132t11) b0 +al bl —XI —a2) A
L (112 —122) (122 —132) b0 —al 2
b0
b—10((—p3+(t11 + 121 + 131 + (112 + 122 +132) q) p* + (((-132 —122) 112 — 122 132) ¢
+ ((-131 —121) t12 + (-t1] —131) 122 — 132 (¢t1]l +121)) g +t12 (-120 — 130)
+120122 +130132 + (-131 —121) t11 —121131) p + ¢ t12 122 132 + ( (21 132
+122131) t12 + 122132 t11) ¢* + ((£20 132 + 121 131 + 122 130) 112 + ((-120 — 130) 132

+131¢11) 122 +132t11121) g +XI1al) b0+ (-a2 bl — 1) X1 +b2 (COal +a2))
((-120 122> + ((£12 +132) 120 + (¢11 +131) 121) 122 — 112 t32 120 — 121 (¢11 32

1
%0
+112131)) b0 + (-al bl +a2) XI +al b2) A

121 (122 —132) (t12 —122) b0 + X1 al .2
+ A

b0
> EQl:=simplify (residue (residue (
(SpectralCurveGl3Shiftedbis+1/b0* (y-X1) *EO (lambda,y) ) /y*3,y=0)
/lambda”2,lambda=0)) ;
EQ2:=simplify (residue (residue( (SpectralCurveGl3Shiftedbis+1/b0*
(y-X1) *EO (lambda,y) ) /y*3,y=0) /lambda*1l, lambda=0)) ;
EQ3:=simplify (residue (residue( (SpectralCurveGl3Shiftedbis+1l/b0*

(14)



(y-X1) *EO (lambda,y) ) /y*2,y=0) /lambda*3, lambda=0)) ;
EQ4:=simplify (residue (residue( (SpectralCurveGl3Shiftedbis+1l/b0*
(y-X1) *EO (lambda,y) ) /y*2,y=0) /lambda*2, lambda=0)) ;
EQ5:=simplify (residue (residue( (SpectralCurveGl3Shiftedbis+1l/b0*
(y-X1) *EO (lambda,y) ) /y*2,y=0) /lambda*1l,lambda=0)) ;
EQ6:=simplify (residue (residue( (SpectralCurveGl3Shiftedbis+1l/b0*
(y-X1) *EO (lambda,y) ) /y*1,y=0) /lambda*3, lambda=0)) ;
EQ7:=simplify (residue (residue( (SpectralCurveGl3Shiftedbis+1l/b0*
(y-X1) *EO (lambda,y) ) /y*1,y=0) /lambda*2, lambda=0)) ;
EQ8:=simplify (residue (residue( (SpectralCurveGl3Shiftedbis+1l/b0*
(y-X1) *EO (lambda,y) ) /y*1l,y=0) /lambda*1l,lambda=0)) :

1+ (al —t12+2122 —132) b0

EQ i X1 +a2 =il —bzozz —131) b0 — bl
_ (112 —122) (122 —132) b0 —al
EQ3: ”
EQ4 = %(((-mzz +1124+132) 121 + (-t11 —131) 122 — X1 al + 112131 +132t11) b0
+al bl —XI —a2)
EQ5 = % ((¢11 (221 +131) + (120 +130) t12 — X1 a2 + 121 t3] — 120 122 — 130 132

—al) b0 +bI XI +a2bl —b2 +1)
EQ6 := 121 (122 —132) (tleO— 22) b0 + X1 al

EQ7 = %((-t20t222+ ((t124132) 120 + (t11 +131) 121) 122 —t12 132 120

| — 21 (111132 +112131)) bO + (-al bl +a2) XI +al b2)
> al:=-(tl2-t22) * (t22-t32) *b0;
simplify (EQ3) ;
b0:=1/(t32-t22);
simplify (EQ1) ;
X1l:=t21;
simplify (EQ6) ;
a2:=bl* (t32-t22)+t11+t31;
simplify (EQ2) ;
simplify (EQ4) ;
bl:=-t31/(t32-t22);
simplify (EQ4) ;
b2:=t20;
simplify (EQ7) ;
t30:=1-t20;
simplify (EQ5) ;




al:=simplify(al) ;
a2:=simplify (a2) ;
b0:=simplify (bO) ;
bl:=simplify(bl) ;
b2:=simplify(b2) ;
X1l:=simplify (X1) ;

V2prime (y) ;

al == - (t12 —122) (122 —132) b0
0
1

132 — 122
0
XI = 121
0
a2 == bl (132 —122) + 11 + 131
0
- (-132 +1t12) (b1 (122 —132) —131)
131
bl 132 — 122
0
b2 = 120
0
130 =1 —120
0
al == t12 — 122
a2 = tll
1
b0 22 —132
131
bl 22 —132
b2 =120
XI = 121

b0 =

> simplify (Vlprime (lambda)) ;
int (Vlprime (lambda) ,lambda) ;

int (V2prime (y) ,y) ;

(112 —122) A+ 111
% (112 —122) X + Nt

_ y 131 120
122 — 132 + 122 — 132 + y—121
Bly 1

20Inly =221) + 5130 T 2 22 —132

(16)

17)



> CO:=1/(t20* (£12-t22) * (£32-t22))* ( (p~3-Pl(q)*p*2+P2(q)*p-P3(q))
—£11*t21*t31+t11*t20* (£t22-t32) -t21* (£12-t32));
simplify (EQ8) ;
CO = 20 (112 _tzé) (32 —122) (p3 — (t1l +121 + 131 + (12 + 122 +132) q)p2 (18)
+ (112122 + 112132 +122132) q2 + ((£221 +131) t12 + (1] +131) 122 + 132 (111
+121)) g +t12 — 120122 — (1 —120) t32 + 21 t1]1 + 131 t1] + 121 t3])p
— q3 t12122 132 — (t11 122132 + 11221 t32 + 112122 ¢31) q2 — (-122132 +132t11 121
+ 221131 + 112132120 + 122131 + 112122 (1 —120)) g —t11 121131

+ 111120 (122 —132) — 121 (-132 +112))
0

;3. Dual spectral curve and dual spectral curve shifted

> DualSpectralCurveShifted:=simplify (series
(SpectralCurveGl3Shifted(y,lambda,Q,P,t1l2,t22,t32,t11,t21,t31,
t20,t30) ,y=0)):
simplify (series (SpectralCurveGl2 (lambda,y,q,p,sl2,s22,s11,s21,X1,
s10,s20,sX10) ,y=0)):
ToCancelShifted:=simplify (series (DualSpectralCurveShifted- (t22-
t32) *(t1l2-t22) * (t21-1lambda) *SpectralCurveGl2 (lambda,y,q,p,sl2,
s22,s11,s21,X1,s10,s20,sX10) ,y=0)) :
ToCancelShiftedfunction:=unapply (ToCancelShifted,Q,P) :
TermProportionalToySquareShifted:=series (simplify (series ((lambda-
X1) *residue (ToCancelShifted/y*3,y=0) ,lambda=0) ) ,lambda=0) ;
TermProportionalToyShifted:=series (simplify (series((lambda-X1) *
residue (ToCancelShifted/y*2,y=0) ,1lambda=0) ) ,lambda=0) ;
TermConstantShifted:=series (simplify (series ((lambda-X1)*2*residue
(ToCancelShifted/y,y=0) ,lambda=0,10)) ,lambda=0,10) :

simplify (residue (TermProportionalToyShifted/lambda*5, lambda=0)) ;
EQl:=simplify (residue (TermProportionalToyShifted/lambda”4,lambda=
0));

EQ2:=simplify (residue (TermProportionalToyShifted/lambda”3,lambda=
0)):

EQ3:=simplify (residue (TermProportionalToyShifted/lambda*2,lambda=
0)):

EQ4:=simplify (residue (TermProportionalToyShifted/lambda, lambda=0)
).

simplify (residue (TermConstantShifted/lambda”7,lambda=0)) ;
EQ5:=simplify (residue (TermConstantShifted/lambda”6,lambda=0)) ;
EQ6:=simplify (residue (TermConstantShifted/lambda”5,lambda=0)) :
EQ7:=simplify (residue (TermConstantShifted/lambda”4,lambda=0)) :




EQ8:=simplify (residue (TermConstantShifted/lambda”3,lambda=0)) :

EQ9:=simplify (residue (TermConstantShifted/lambda”2,lambda=0)) :

EQ10:=simplify (residue (TermConstantShifted/lambda,lambda=0)) :
TermProportionalToySquareShifted := 0 (19)

TermProportionalToyShifted = t21 (((—s]] —s21) 1221 +s10+120—1) 122° + (((s21
+s11) t12 + (s21 +s11) t32 —tl1l —t31) 121 — (¢t12 +132) (s10+120—1)) 122 + (((

511 —s21) 132 +131) t12 + 132 111) 121 +132 112 (s10+120 — 1)) + (((-s12
—22) 2%+ (2511 +2521) 121 — 510 — 120 + 1) 122% + (((s12 +522) 112 +2 + (52
F522)132) 2215 4 (-2 511 —2521) 112+ (-2 s11 —2 s21) 132 +2 131 +2111) 121
(112 +132) (s10+120 — 1)) 222 + ((~1 + (-s12 — s22) 132) 112 — 132) 121
(2511 42521) 132 —21431) t12 — 2132111 221 — 132 112 (s10+120 — 1)) A
F(((251242522) 121 — 511 —521) 122+ (-2 512 —2522) 112 —4 + (-2 512
—2522) 132) 121 + (521 +s11) 112 + (521 +s11) 132 — t1] — 131) 122 + ((2 + (2 512
F2522)132) t12 +2132) 121 + (-1 — s21) 132 +131) t12 + 132 t11) X + ( (=512
— §22) 122% 4 ((s12+522) t12 +2 + (s12 +22) 132) 122 + (-1 + (-s12
—§22)132) t12 —132) X

0

EQI := (-s12 —s22) 122 + ((s12+822) t12+2 4 (s12+522) 132) 122+ (-1 + (-s12
—s522) 132) t12 — 132
0
EQ5:=1+4 (112 —122) (22 —132) s22 512

_> solve ({EQl,EQ5}, {tl2,t32}) ;

s12122 — 1 §s22122 — 1 §s22122 — 1 s12122 — 1
] {t]Z— 2L 5= 2200 thz_ L= M2 } (20)
VY First Solution

> tl12 := (t22*sl1l2-1)/sl2;

t32 := (t22*s22-1)/s22;

simplify (EQ1) ;

simplify (EQ5) ;

EQ2:=simplify (EQ2) ;

EQ6:=simplify (EQ6) ;

122 sinftyl2 — 1
t12 : sinfiyl2 (1.1)
. 122 sinfty22 — 1
152 sinfty22
0
0
EQ2 = t11 sinftyl2 — t31 sinfty22 — sinftyl 1 — sinfty21
sinfty22 sinftyl2
EO6 = ((-tl1l —131) sinfty22 — sinfty21) sinftyl2 — sinftyl I sinfty22

| sinftyl2 sinfty22
> solve ({EQ2,EQ6}, {t1ll,t31});




tll := -sl1/s12;
t31 := -s21/s22;
simplify (EQ2) ;
simplify (EQ6) ;
EQ3:=simplify (EQ3) ;
EQ7:=simplify (EQ7) ;
{tll _ sinftyl ] 37 = sinfty21 }

sinftyl2” " sinfty22
] Sinfyl]
sinftyl2
__ sinfty2l
BL= = nfy22
0
0
EQ3::—Q0fﬂmhu%—ﬁW@ﬂ)
sinfty22 sinftyl2
EQ7 = (-120 — 130 — sinftyIO? sinfty22 + sinftyl2 (130 — sinfty20)
sinftyl2 sinfty22
solve ({EQ3,EQ7},{t20,t30}) ;
t20 := -s10-s20;
t30 := s20;

simplify (EQ3) ;
simplify (EQ7) ;
EQ4:=simplify (unapply (EQ4,Q,P)):
EQ8:=simplify (unapply (EQ8,Q,P)) :
EQ9:=simplify (unapply (EQ9,Q,P)) :
EQ10:=simplify (unapply (EQ10,Q,P)) :
{120 = -sinfty10 — sinfty20, t30 = sinfty20}
120 = -sinftyl10 — sinfty20
130 = sinfty20

0

0
t21:=X1;
simplify (EQ4 (p,g+t22*p)) ;

series (simplify (EQ8 (p, g+t22*p) ) ,p=0) ;
121 = X1
0
0

[ We find sX10*sX20=0
> sX10:=0;
simplify (ToCancelShiftedfunction (p, g+t22*p)) ;

sX10 =10
0

> tl2:=t12;

£32:=t32;

1.2)

1.3)

1.4

1.5



t22:=t22;
tll:=t1l1;
t21:=t21;
t31:=t31;
t20:=t20;
t30:=t30;
sX10:=sX10;

VY Second Solution

122 sinftyl2 — 1
sinftyl2
122 sinfty22 — 1
sinfty22
122 := 122
__ sinftyll
= = ifiy 2
21 == X1
__ sinfty2l
BL= = infiy22
120 := -sinftyl0 — sinfty20
130 := sinfty20
sX10 =0

t12 ==

132 ==

> t12 := (t22*s22-1) /s22;
t32 := (t22*sl12-1)/sl2;
122 sinfty22 — 1
02 = fiva2
122 sinftyl2 — 1
| 2= sinftyl2
> simplify (EQ1) ;
simplify (EQ5) ;
EQ2:=simplify (EQ2) ;
EQ6:=simplify (EQ6) ;
0
0

-tl1 sinfty22 — t31 sinftyl2 — sinftyl 1 — sinfty21

sinfty22 sinftyl2

((-tl1l —131) sinfty22 — sinfty21) sinftyl2 — sinfty22 sinftyl 1

sinftyl2 sinfty22

EQ2 =
EQ6 :=
solve ({EQ2,EQ6},{tll,t31});
tll := -s21/s22;
t31 := -sl11/s12;

simplify (EQ2) ;
simplify (EQ6) ;
EQ3:=simplify (EQ3) ;
EQ7:=simplify (EQ7) ;

1.6)

2.1)

2.2)



{t”: _sinfiy2l o sinfiyl] }

sinfty22” 7 sinftyl2
1= - sinfty21
sinfty22
— _ sinftyll
Bl = infiyl2
0
0
EQ3::—QOfﬂwwm—1mm20
sinfty22 sinftyl2
EQ7 = (=120 — 130 — sinfty20) sinftyl2 + sinfty22 (130 — sinfty10)
L sinftyl2 sinfty22
> solve ({EQ3,EQ7}, {t20,t30}) ;
t20 := -s10-s20;
t30 := s10;

simplify (EQ3) ;
simplify (EQ7) ;
EQ4:=simplify (unapply (EQ4,Q,P)):
EQ8:=simplify (unapply (EQ8,Q,P)) :
EQ9:=simplify (unapply (EQ9,Q,P)) :
EQ10:=simplify (unapply (EQ10,Q,P)) :
{120 = - sinfty10 — sinfty20, t30 = sinfty10}
120 = -sinftyl10 — sinfty20
130 = sinftyl0
0
0
t21:=X1;
simplify (EQ4 (p,g+t22*p)) ;
series (simplify (EQ8 (p,g+t22*p)) ,p=0) ;
121 = X1
0
sX10 (sX10 + sinftyl0 + sinfty20)

sinfty22 sinftyl2 (-q + X1)

[ We find sX10*sX20=0

> sX10:=0;
simplify (ToCancelShiftedfunction (p,g+t22*p)) ;

sX10 =0
| 0

> tl2:=t1l2;

t32:=t32;

t22:=t22;

tll:=t1l1;

t21:=t21;

t31:=t31;

t20:=t20;

2.3)

2.4

(2.5)

(2.6)



t30:=t30;

sX10:=sX10;
122 sinfty22 — 1

sinfty22
122 sinftyl2 — 1
sinftyl2
122 =122
g1 Sinfiy2]
sinfty22
121 = X1
3] = - sinftyll
sinftyl2
120 := -sinftyl0 — sinfty20
130 := sinftyl0
sX10 =0

t12 ==

132 =

2.7



