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Type Ia for non-zero gamma.

In what follows we put n:=gamma, n:=delta, n:=beta depending on the

case

First step.

>restart:
readlib (mtaylor) :
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:=0:

:=exp(y)-1:

:=x*exp (y) +n*y*exp (y) :
S1l:=mtaylor(S,[z,cz],7): Tl:=mtaylor(T,[z,cz],8):
S2:=int(diff(int(diff(S1l,z),z),cz),cz):
T2:=int(diff (int (diff(T1,z),z),cz),cz):

S3:=4*S2:

A
x:=(z+cz)/2:y:=(z-cz)/ (2*I):
S
T

T3:=collect(16*(T2-n/2*S3),[z,cz] ,distributed):

Result check.

>S[1,0,0,0] :=simplify (expand (subs ([z=0,cz=0] ,diff(S3,z))))

s[1,1,0,0]
s[2,0,0,0]

:=simplify (expand (subs([z=0,cz=0] ,diff(S3,z,cz)
:=simplify (expand(subs([z=0,cz=0] ,diff(S3,z,z))

)))
))

Print (' XXXXXXXXXXXXXXXXXXXXXXXXX') ;

T[1,0,0,0]
T[1,1,0,0]
T[2,0,0,0]
T[2,1,0,0]
T[3,0,0,0]

:=simplify (expand(subs([z=0,cz=0] ,diff(T3,z))));
:=simplify (expand (subs([2z=0,cz=0] ,diff(T3,z,cz))));
:=simplify (expand(subs([z=0,cz=0] ,diff(T3,z,2z))))
:=simplify (expand (subs ([z=0,cz=0] ,diff(T3,z,z,cz))))/2;
:=simplify (expand(subs([z=0,cz=0] ,diff(T3,z,z,2z))));

S10.00=0
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S5 0.00=0

XXXXXXXXXXXXXXXXXXXXXXXXX
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Introduce some notations.
>k:=1-I*n:ck:=1+I*n: m:=n"2+1:
Introduce new variables

>w2:=u2+I*z*cz: cw2:=u2-I*z*cz:
w3:=u3+I* (z*2*cz+cz?2*z+A*z*2*cz"2) :
cw3:=u3-I* (z*2*cz+cz*2*z+A*z 2*cz"2) :
Write a mapping

>f:=
r*ck*z+

(F2+4I*£2) *z*2+ (FO1+I*£01) *w2:



cf:=
r*k*cz+
(F2-I*£2) *cz”*2+ (FO1-I*£01) *cw2:

g:=
r*2*m*w2+
(G3+I*g3) *z”*3+(Gl1l+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
r*2*m*cw2+
(G3-I*g3) *cz*3+(Gl1l-I*gll) *cz*cw2+(G001-I*g001) *cw3:

h:=

r*3*mr"2*w3+

(H4+I*h4) *z~4+ (H21+I*h21l) *z*2*w2+ (H02+I*h02) *w2"2+
(H101+I*h101l) *z*w3:

ch:=

r*3*m*2*cw3+

(H4-I*h4) *cz”~4+ (H21-I*h2l) *cz*2*cw2+ (H02-I*h02) *cw2”2+ (H101-
I*hl01l) *cz*cw3:

>e2:=subs ([z=f,cz=cf] ,2*S3)+I* (g-cg):
e3:=subs([z=f,cz=cf] ,2*T3)+I* (h-ch):

Write the coefficients of the (3,4)-jet.

>P[3,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e2,z,z,z))):
P[2,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e2,z,z,cz))):
P[1,0,1,0] :=expand (subs ([2z=0,cz=0,u2=0,u3=0] ,diff(e2,z,u2))):
P[0,0,0,1] :=expand (subs ([2z=0,cz=0,u2=0,u3=0] ,diff (e2,u3))):

pP1[3,0,0,0] :=subs(I=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]-
P1[3,0,0,0])*I):
pP1[2,1,0,0] :=subs(I=0,P[2,1,0,0]): P2[2,1,0,0] :=expand((P[2,1,0,0]-
P1[2,1,0,0])*I):
p1(1,0,1,0] :=subs(I=0,P[1,0,1,0]): P2[1,0,1,0] :=expand((P[1,0,1,0]-
P1[1,0,1,0])*I):

Q[4,0,0,0] :=expand (subs ([2z=0,cz=0,u2=0,u3=0] ,diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,z,z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,z,cz,cz))):
Q[2,0,1,0] :=expand (subs ([2z=0,cz=0,u2=0,u3=0] ,diff(e3,z,2z,u2))):
Q[1,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,cz,u2))):
Q[1,0,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,u3))):

Q1[4,0,0,0] :=subs (I=0,Q[4,0,0,0]1): Q2[4,0,0,0] :=expand((Q[4,0,0,0]-
Q1[4,0,0,0])*I):



Q1[3,1,0,0] :=subs (I=0,Q[3,1,0,0]):

Q1[3,1,0,0])*I):

Q1[2,0,1,0] :=subs(I=0,Q[2,0,1,0]):

Q1[2,0,1,0])*I):

Q01[1,0,0,1] :=subs (I=0,Q[1,0,0,1]):

Q1[1,0,0,1])*I):

Write the equations.

>EQ:={
pP1[3,0,0,0]=0,P2[3,0,0,0]=0,
p1[2,1,0,0]=0,P2[2,1,0,0]=0,
p1(1,0,1,0]=0,P2[1,0,1,0]=0,
P[0,0,0,1]=0,

Q1[4,0,0,0]=0,02[4,0,0,0]=0,
Q1[3,1,0,0]=0,02[3,1,0,0]=0,
Q[2,2,0,0]=0,
Q1[2,0,1,0]=0,92[2,0,1,0]=0,
Q[1,1,1,01=0,
Q1(1,0,0,1]=0,02[1,0,0,1]=0
}:

17 equations. Solve the system.
>s:=solve (EQ) [2];

Q2[3,1,0,0] :=expand ((Q[3,1,0,0]-

Q2[2,0,1,0] :=expand ((Q[2,0,1,0]-

Q2[1/0/0/1] 3=exPand((Q[1/0/0/1]‘
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Second Step.

>restart:

readlib (mtaylor) :

A:=0:B:=0:

x:=(z+cz) /2:y:=(z-cz)/ (2*I):
S:=exp(y)-1:



T:=x*exp (y) +tn*y*exp (y) :

S1l:=mtaylor(S,[z,cz],7): Tl:=mtaylor(T,[z,cz],8):
S2:=int(diff(int(diff(S1l,z),z),cz),cz):

T2:=int (diff (int(diff(T1,z),z),cz),cz):

S3:=4*S2:

T3:=collect(16*(T2-n/2*S3),[z,cz] ,distributed):
k:=1-I*n:ck:=1+I*n: m:=n"2+1:

Fix the results of the previous - (3,4) - step.

>f01l:=a:

h21:= -1/6*r*4*n*4-1/3*r*4*n*2-1/6*r*4: Gll:=
1/6*r~*3*n"342*r*n*2*£f01+1/6*r*3*n+2*r*£f01: FO0l:= -1/12*r~2*n*2-
f01*n-1/12*r~2: G3:= 0: g3:= 0: H4:= 0: hd:= 0: g001l:= 0: H101l:= O:
hl10l:= 0: £f2:= -1/12*r*2*n*2+1/12*r*2+4+£01*n: h02:=

A*pA2*n 2% £014+2*r*2*n*4*£014+2*r*2*£01+r*3*A*n*44+2*r*3*A*n*2+r*3*A:
H21:=

1/3*r*4*nA3+4*r*2*n*2*£f01+1/6*r*4*n+1/6*r*4*n 542*r*2*n*4*f01+2*r*2
*f01l: GOOl:= -r*n*2*f0l-r*f01: gll:= -1/6*r*3*n*2-1/6*r*3: HO02:=
-1/6*r*4*n*~4-1/3*r*4*n*2-1/6*r*4: F2:= -1/6*r*2*n+£01:

Introduce new variables

>w2:=u2+I* (z*cz+B*z*2*cz”2) : cw2:=u2-1I*(z*cz+B*z"2*cz"2):
w3:=u3+I* (z*2*cz+cz”2*z+A*z*2*cz*2+ (C1+I*C2) *z*3*cz” 2+ (Cl-

I*C2) *cz*3*z*2):

cw3:=u3-I* (z*2*cz+cz*2*z+A*z*2*cz*2+ (C1l+I*C2) *z*3*cz*2+ (Cl-
I*C2)*cz*3*z*2) :

Write a mapping

>f-.=

r*ck*z+

(F24I*£2) *z*2+ (FO1+I*£01) *w2+

(F3+I*£3) *z*3+ (F11+I*£f11) *z*w2+ (FOO1+I*£001) *w3:

cf:=

r*k*cz+

(F2-I*£2) *cz”*2+ (FO01-I*£f01) *cw2+

(F3-I*£3) *cz”*3+ (F1l1-I*£f11l) *cz*cw2+ (FO01-I*£001) *cw3:

g:=

r*2*m*w2+

(G3+I*g3) *z”*3+(Gl1l+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*g4) *z*4+ (G21+I*g2l) *z*2*w2+ (G02+I*g02) *w2*2+
(G101+4I*gl01l) *z*w3:

cg:=

r*2*m*cw2+

(G3-I*g3) *cz*3+(Gll-I*gll) *cz*cw2+ (G001-I*g001) *cw3+
(G4-I*g4) *cz”4+(G21-I*g2l) *cz*2*cw2+ (G02-I*g02) *cw2*2+ (G101-
I*gl0l) *cz*cw3:



h:=

r*3*m*2*w3+

(H4+I*h4) *z*4+ (H21+I*h21l) *z*2*w2+ (HO02+I*h02) *w22+
(H101+I*h1l01l) *z*w3+

(H5+I*h5) *z~5+ (H31+I*h31l) *z*3*w2+ (H12+I*hl2) *z*w2/2+
(H201+I*h201) *z*2*w3+ (HO11+I*hO01ll) *w2*w3:

ch:=

rA*3*m*2*cw3+

(H4-I*h4) *cz”*4+ (H21-I*h21) *cz”*2*cw2+ (H02-I*h02) *cw2~2+ (H101-
I*h1l01l) *cz*cw3+

(H5-I*h5) *cz”5+ (H31-I*h31l) *cz*3*cw2+ (H12-I*hl2) *cz*cw22+ (H201-
I*h201) *cz*2*cw3+ (HO011-I*h01ll) *cw2*cw3:

Write the relations for the mapping.

>e2:=subs ([z=£f,cz=cf] ,2*S3)+I* (g-cg):
e3:=subs([z=f,cz=cf] ,2*T3)+I* (h-ch):

Write the coefficients of the (4,5)-jet.

>P[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e2,z,z,2z,2))):
P[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e2,z,z,z,cz))):
P[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e2,z,z,cz,cz))):
P[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e2,z,z,u2))):
P[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0] ,diff(e2,z,cz,u2))):
P[1,0,0,1] :=expand (subs ([2z=0,cz=0,u2=0,u3=0] ,diff (e2,z,u3))):

pP1[4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]-
P1[4,0,0,0])*I):
pP1[3,1,0,0] :=subs(I=0,P[3,1,0,0]): P2[3,1,0,0] :=expand((P[3,1,0,0]-
P1[3,1,0,0])*I):
pP1[2,0,1,0] :=subs(I=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]-
P1[2,0,1,0])*I):
p1[1,0,0,1] :=subs(I=0,P[1,0,0,1]): P2[1,0,0,1] :=expand((P[1,0,0,1]-
P1[1,0,0,1])*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,z,2z,2,2))):
Q[4,1,0,0] :=expand (subs ([2z=0,cz=0,u2=0,u3=0] ,diff(e3,z,2,2,2z,cz))):
Q[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,z,z,cz,cz)))

Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,2z,2z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,2z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand (subs ([2z=0,cz=0,u2=0,u3=0] ,diff(e3,z,2z,u3))):
Q[1,1,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff(e3,z,cz,u3))):
Q[0,0,1,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0] ,diff (e3,u2,u3))):

Q1[5,0,0,0] :=subs(I=0,Q[5,0,0,0]): Q2[5,0,0,0] :=expand((Q[5,0,0,0]-
Q1[5,0,0,0])*I):
Q1[4,1,0,0] :=subs(I=0,Q[4,1,0,0]): ©2[4,1,0,0] :=expand((Q[4,1,0,0]-



Ql[4,1,0,0])*I):

Q1[3,2,0,0] :=subs(I=0,Q[3,2,0,0]):

Q1[3,2,0,0])*I):

Q1[3,0,1,0] :=subs (I=0,Q[3,0,1,0]):

Q1[3,0,1,0])*I):

Q1[2,1,1,0] :=subs(I=0,Q[2,1,1,0]):

Q1[2,1,1,0])*I):

Q1[1,0,2,0] :=subs(I=0,Q[1,0,2,0]):

Q1[1,0,2,0])*I):

Q1[2,0,0,1] :=subs(I=0,Q[2,0,0,1]):

Q1[2,0,0,1])*I):

Write the equations and the variables.
>EQ:={
p1[(4,0,0,0]=0,P2[4,0,0,0]=0,
p1(3,1,0,0]=0,P2[3,1,0,0]=0,
P[2,2,0,0]=0,
p1(2,0,1,0]=0,P2[2,0,1,0]=0,
P[1,1,1,0]=0,
P1[1,0,0,1]=0,P2[1,0,0,1]1=0,

Q1([5,0,0,0]=0,02[5,0,0,0]=0,
Q1[(4,1,0,0]=0,02[4,1,0,0]1=0,
Q1([3,2,0,0]=0,02[3,2,0,0]=0,
Q1([3,0,1,0]=0,92[3,0,1,0]=0,
e1[(2,1,1,0]=0,02[2,1,1,0]=0,
o1[1,0,2,0]=0,02[1,0,2,0]=0,
Q1[2,0,0,1]=0,92[2,0,0,1]=0,
Qo[i,1,0,11=0,

Q[0,0,1,1]=0

}:

Number of equations - 26.
>sol:=solve (EQ) [4];
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>CC1l:=-1/36* (r*4*n*2+3*r*4-216%a*2) / (r*2) ;
CC2:= 1/54*n*r*2;



1 ##n?+3r*-2164°

CCl=- 5, >

1
cc2: gzr n

Thus 1f gamma is non-zero, then it 1s not the cubic.

Type Ia for gamma=0.

First step: (3,4)-normalization ---------
(2,3,4) jet

>restart:
readlib (mtaylor) :

A:=0:
x:=(z+cz)/2:y:=(z-cz)/ (2*I) :
S:=exp(y)-

T:=x*exp(y) :
Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],8):
S2:=int (diff (int(diff(S1l,z),z),cz),cz):
T2:=int (diff (int (diff(T1l,z),z),cz),cz):
S3:=4*S2:
T3:=16*T2:
k:=1l:ck:=1: m:=1:
Result check.
S[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z))));

[1,1,0,0] :=simplify(expand (subs([z=0,cz=0],diff(S3,z,cz)))):;
[2,0,0,0] :=simplify(expand (subs([z=0,cz=0],diff(S3,z,2))));
Print (' XXXXXXXXXXXXXXXXXXXXXXXXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2))));
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff (T3,z,2z))));
T[2,1,0,0]:=simplify (expand(subs ([z=0,cz=0],diff(T3,z,z,cz))))/2;
T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,2z,2z,2)))):
81 0.00=0
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Introduce new variables

>w2:=u2+I*z*cz: cwl2:=u2-1*z*cz:
w3:=ul3+I* (z"2*Ccz+cz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping

>f:.=

r*ck*z+

(F2+I*£f2) *z"2+ (FO1+I*£01) *w2:

cf:=
r*k*cz+
(F2-I*f2) *cz""2+ (FO1-I*f01) *cw2:

g:=
rh2*mr*w2+
(G3+I*g3) *z"3+ (G11+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
r°2*m*cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3:

h:=

r°3*mN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2" 2+
(H101+I*h101) *z*w3:

ch:=

r*3*mt2*cw3+

(H4-I*hd)*cz”4+ (H21-I*h21) *cz"2*cw2+ (H02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3:

Write the relations for the mapping.
>e2:=subs([z=f,cz=cf],2*S3)+1* (g-cqg) :
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (3,4)-jet.
>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2))):
P[2,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):



P[1,0,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):
P1[3,0,0,0] :=subs(1=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]~-
P1[3,0,0,0])*I):
P1[(2,1,0,0] :=subs(1I=0,P[2,1,0,0]): P2[2,1,0,0] :=expand((P[2,1,0,0]-
P1[2,1,0,0])*I):
p1[71,0,1,0] :=subs(1=0,P[1,0,1,0]): P2[1,0,1,0] :=expand((P[1,0,1,0]~-
P1[1,0,1,0])*I):
P1[0,0,0,1]:=subs(1=0,P[0,0,0,1]): P2[0,0,0,1] :=expand((P[0,0,0,1]~-
P1[0,0,0,1]1)*I):
Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz)))
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):
Q1[(4,0,0,0] :=subs (I=0,Q0[4,0,0,0]1): 02[4,0,0,0] :=expand((Q[4,0,0,0]-
Q174,0,0,0])*I):
Q1[(3,1,0,0] :=subs(1=0,0[3,1,0,0]): 02[3,1,0,0] :=expand((Q[3,1,0,0]~-
Q1[3,1,0,0])*1I):
Q1[2,0,1,0] :=subs(1=0,0[2,0,1,0]): ©Q2[2,0,1,0] :=expand((Q[2,0,1,0]~-
Q1(2,0,1,0])*1I):
©1[1,0,0,1]:=subs (I=0,0Q0[1,0,0,11): ©02[1,0,0,1]:=expand((Q[1,0,0,1]-
Q1[1,0,0,1])*1I):
Write the equations.
>EQ ={

17(3,0,0,0]1=0,P2[3,0,0,0]1=0,

1{(2,1,0,0]=0,P2[2,1,0,0]1=0,
Pl[1,0,1,0]=O,P2[1,0,1,0]=O,
P[0,0,0,1]=0,
01(74,0,0,0]=0,0214,0,0,0]=0,
01(13,1,0,01=0,02[3,1,0,01=0,
012,2,0,0]=0,
0112,0,1,0]=0,0212,0,1,0]=0,
or1,1,1,01=0,

[1,0,0,1]=0,02[1,0,0,1]1=0

17 equations  Solve the system.
>s:=solve (EQ) [2];



1
s:={HI0I =0,h10] =0,h4 =0,g001 =0,G3 =0,g3 =0,H4 =0,/2 =Er2,F2 =f01,

GII =2rf0l,gll =- lr3, G001 =-rf01,h21 =- l;»4,11102 lr“,FOJ irz,
6 6 6 12
h02 =21 f01,r =r, f01 =f01, H21 =2 r* f01}
Second Step: (4,5)-normalization -----—--- (3.,4,5) jet

>restart:

readlib (mtaylor) :

A:=0: B:=0:
x:=(z+cz)/2:y:=(z-cz)/ (2*I) :
S:=exp(y)-1:

T:=x*exp(y) :

Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(
S2:=int(diff (int(diff(Sl,z),z),cz),cz
T2:=int (diff (int (diff(T1,z),z),cz),cz
S3:=4*52:

T3:=16*T2:

k:=1l:ck:=1: m:=1:

T,[z,cz],8):
)
)

fO0l:=a:

H101:= 0: hl0l:= 0: h4:= 0: g001l:= 0: G3:= 0: g3:= 0: H4:= 0: £f2:
1/12*r"2: F2:= f01: Gll:= 2*r*f0l: gll:= -1/6*r"3: GO0l:= -r*f01l:
h2l:= -1/6*r"4: HO2:= -1/6*r"4: FO0l:= -1/12*r"2: h02:= 2*r"2*f01:
H21:= 2*r"2*£f01:

Introduce new variables

>wW2:=u2+1*(z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2):
w3:=u3+I* (z2"2*Ccz+Ccz"2*z2+A*z"2*cz"24+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2+ (C1+I*C2)*z"3*cz"2+ (Cl-

I*C2) *cz""3*z"2):

Write a mapping

>f:=

r*ck*z+

(F2+I*f2) *z"2+ (FO1+I*£01) *w2+

(F3+I*f3) *z "3+ (F11+I*f11) *z*w2+ (FOO1+I*£001) *w3:

cf:=

r*k*cz+

(F2-I*f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll)*cz*cw2+ (FO01-I*£001) *cw3:



rh2*m*w2+

(G3+I*g3) *z"3+(G1l1l+I*gll) *z*w2+ (GO01+I*g001l) *w3+
(G4+I*gd) *z"4+ (G21+I1*g21) *z"2* w2+ (GO2+I1*g02) *w2" 2+
(G101+I*gl01) *z*w3:

cg:=
r"2*m*cw2+

(G3-1I*g3) *cz""3+(G1l1-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz™4+ (G21-I*g2l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=

r*3*mh2* w3+

H4+I*h4) *z"4+ (H21+1I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
H101+I*h101) *z*w3+

H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
H201+I*h201)*z"2*w3+ (HO114+I*h011l) *w2*w3:

—~ o~~~

ch:=

r*"3*m*2*cw3+

(HA-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101) *cz*cw3+

(H5-I*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*h1l2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HOL11-I*h01l1l) *cw2*cw3:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.

P[4,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2))):
,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,z,cz))):
,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,cz))):
,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
1,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

’

P1[4,0,0,0] :=subs(1I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]-
P1[4,0,0,0])*I):

P1[3,1,0,0] :=subs(I=0,P[3,1,0,0]): P2[3,1,0,0]:=expand((P[3,1,0,0]-
P1[3,1,0,0])*I):

P1[2,0,1,0] :=subs(I=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]-
P1[2,0,1,0])*I):

P1[1,0,0,1]:=subs(1I=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]-
P1[1,0,0,1]1)*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,2,2))):
Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2z,2,Ccz))):



Q[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,z,cz,cz)))

Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q0[2,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q[0,0,1,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):
Q1[5,0,0,0] :=subs (1=0,0[5,0,0,0]): ©02[5,0,0,0] :=expand((Q[5,0,0,0]-
Q115,0,0,0])*I):

©1[(4,1,0,0] :=subs (I=0,0Q0[4,1,0,0]1): 02[4,1,0,0] :=expand((Q[4,1,0,0]-
0174,1,0,0])*1I):

Q1[3,2,0,0] :=subs(1=0,0[3,2,0,0]): 02[3,2,0,0] :=expand((Q[3,2,0,0]-
Q1[3,2,0,0])*I):

Q1[3,0,1,0] :=subs(1=0,0[3,0,1,0]): ©02[3,0,1,0] :=expand((Q[3,0,1,0]-
Q113,0,1,0])*I):

01[(2,1,1,0] :=subs (I=0,0[2,1,1,0]1): 02[2,1,1,0] :=expand((Q[2,1,1,0]~-
01(2,1,1,0])*1I):

Q1[(1,0,2,0] :=subs(1=0,0[1,0,2,0]): ©02[1,0,2,0] :=expand((Q[1,0,2,0]-
Q1[1,0,2,01)*1I)

Q1[2,0,0,1] :=subs(1=0,0[2,0,0,1]): ©02[2,0,0,1] :=expand((Q[2,0,0,1]-

01(2,0,0,1]1)*I):
Write the equations and the variables.

>EQ:={
1714,0,0,0]=0,P214,0,0,0]1=0,
17(3,1,0,01=0,P2[3,1,0,01=0,
p[2,2,0,0]=0,
1{(2,0,1,0]=0,P2[2,0,1,0]1=0,
pP(1,1,1,0]=0,
17(1,0,0,11=0,P2[1,0,0,11=0,
01(5,0,0,01=0,02[5,0,0,0]=0,
©1[(4,1,0,0]=0,02(4,1,0,0]=0,
01[(3,2,0,01=0,0213,2,0,01=0,
©1(3,0,1,01=0,02([3,0,1,0]=0,
01(2,1,1,0]=0,02(2,1,1,0]=0,
©1(1,0,2,01=0,0211,0,2,01=0,
01(2,0,0,11=0,02([2,0,0,1]=0,
o(1,1,0,1]1=0,
0,0,1,11=0

Number of equations - 26.
>sol:=solve(EQ) [2];

1 -r*+724° 11 1 2
sol .= {f001 =" a4 r a,gOZ — -4’ HI2=- - a,h3] =-Sra,a =a,

144 3 3

1
g4=0,h5=0,G4=0,h011 =0,H5 =0,7r =r,h201 =6r3a,



1 1 -r*+724d°

1 1
H201 =- ir(-r“ +72a%),g21 =- =r*a,CI =— , G101 =—r" - a?,

2 12 72 72

1, 1, 5 1 -r*+724° 1

- — = =- — + e ==
gl01 6r a, fl11 =0,G21 36r 2a°,F3 7 p , F001 lzra,

1 1 4 1 1, 1 )
= = - = - — - — - — - - — +
C2:=0,Fl1 3r&hmH 3rchﬁ 6r&CM2 6raJB] 36r 4ra”,

L 2
= — 7t
hi2 2’ 2ra}
>CCl:=1/12* (-r™4+72*a"2)/ (x"2);
1 -r*+72a

CCl=15 3

>solve (CC1=0,a) ;
1 1 5
EZV, Eﬁr

Third Step: (5,6)-normalization -------—-- (4,5,6) jet

>restart:

readlib (mtaylor) :

A:=0: B:=0:C1l:=0:C2:=0:a:=p*r"2:
x:=(z+cz)/2:y:=(z-cz)/ (2*I):
S:=exp(y)-1:

T:=x*exp(y) :

Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor (T, [z,cz],8):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff (T1l,z),z),cz),cz):
S3:=4*52:

T3:=16*T2:

k:=1l:ck:=1: m:=1:

f0l:=a:

H101:= 0: hl01l:= 0: hd4:= 0: g001l:= 0: G3:= 0: g3:= 0: H4:= 0: f2:=

1/12*r"2: F2:= f01: Gll:= 2*r*f0l: gll:= -1/6*r"3: GO0l:= -r*f01:
h2l:= -1/6*r"4: HO02:= -1/6*r"4: FQ0l:= -1/12*r"2: h02:= 2*r"2*f01:
H21:= 2*r"2*f01:

f001l:= -1/144* (-x"4+72*%a"2)/r: g02:= 11/144*r"4-4*a"2: Hl12:=
-1/3*r"3*a: h3l:= -2/3*r"3*a: g4:= 0: h5:= 0: G4:= 0:

h011l:= 0: H5:= 0: h201l:= 1/6*r"3*a: H201l:= -1/72*r* (-r"4+72*a"2) :
g2l:= -1/2*r"2*a: G101l:= 1/72*r"4-a”2: gl0l:= 1/6*r"2*a: fll:= 0



G2l:= -1/36*r"4+2*a”2: F3:= 1/72* (-r"4+72*a"2)/r: FO00l:= 1/12*r*a:

Fll:= -1/3*r*a: HOll:= 1/3*r"3*a: f3:= 1/6*r*a: G02:= 1/6*r"2*a:
H31:= -1/36*r"54+4*r*a”2: hl2:= 1/24*r"54+2*r*a”2:

Write a mapping

>f:=

r*ck*z+

(a+I*f2) *z"2+ (FO1+I*£f01) *w2+

(F3+I*£3) *z"3+(F11+I*f11l) *z*w2+ (FOO1+I*£f001) *w3+
(F4+I*£4) *z"4+ (F21+I*£21) *z"2* w2+ (FO2+I*£02) *w2"2+
(F101+I*£101) *z*w3:

cf:=

r*k*cz+

(a=I*f2) *cz"2+(FO1-I*f01) *cw2+
(F3-I*£f3)*cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£001) *cw3+
(FA-TI*f4d) *cz™4+ (F21-1I*£f21) *cz"2*cw2+ (F02-I*f02) *cw2"2+ (F101-
I*£f101) *cz*cw3:

g:=

r°2*m* w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g21) *z"2*w2+ (GO2+I*g02) *w2" 2+
(G101+I*gl01l) *z*w3+

(G5+I*gb) *z"5+ (G31+I*g31) *z"3*w2+ (G1l2+I*gl2) *z*w2" 2+
(G201+I*g201) *z"2* w3+ (GO11+I*g01ll) *w2*w3:

cg:=
r"2*m*cw2+

(G3-1I*g3) *cz""3+(Gl1-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+

(G4-I*g4) *cz™4+ (G21-I*g2l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01l) *cz*cw3+

(G5-I*g5) *cz"5+ (G31-I*g31) *cz"3*cw2+ (G1l2-I*gl2) *cz*cw2"2+ (G201~
I*g201) *cz"2*cw3+ (G011-I*g01l) *cw2*cw3:

h:=

r°3*mN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3* w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3+

(Ho+I*ho6) *z" o+ (HA41+I*h4l) *z"4* w2+ (H22+I*h22) *z"2*w2" 2+
(HO3+I*h03) *w273+ (H301+I*h301) *z"3*w3+ (H111+I*hlll) *z*w2*m"2*w3+
(HOO2+I*h002) *w3"2:

ch:=

r*3*cw3+

(HA-I*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+



(H5-I*h5) *cz”"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HO11-I*h011l) *cw2*cw3+

(Ho-I*ho6) *cz"6+ (H41-I*h41l) *cz"4*cw2+ (H22-I1*h22) *cz""2*cw2"2+ (HO3-
I*h03) *cw2”3+ (H301-I*h301) *cz"3*cw3+ (H111-I*hlll) *cz*cw2*cw3+ (HOO02-
I*h002) *cw3"2:

Introduce new variables
>W2:=u2+1*(z*cz+B*z"2*cz""2+ (D1+I*D2) *z"4*cz+ (E1+I*E2) *z"3*cz 2+
(E1-I*E2) *cz"3*z"2+ (D1-1*D2) *cz"4*z) :

cw2:=u2-1* (z*cz+B*z"2*cz"2+ (D1+I*D2) *z"4*cz+ (E1+I*E2) *z"3*cz"2+ (E1l-
I*E2) *cz"3*z"2+ (D1-1*D2) *cz"4*z) :

w3:=u3+I* (z"2%*cz+cz"2*z+A*z*cz+ (C1+I*C2) *z"3*cz"2+ (Cl-

I*C2) *cz""3*z"2+J*z"3*cz"3) :

cw3:=u3-I* (z"2*cz+cz"2*z+A*z*cz+ (C1L+I*C2) *z"3*cz" "2+ (Cl-
I*C2)*cz"3*z"2+J*z"3*cz"3) :

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cq):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (5,6)-jet.

>

P[5,0,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,2
r2)))):

P[4,1,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2
,7CZ)))):

P[3,2,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cC
z,Ccz)))):

P[3,0,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,z,u
2)))):

P[2,1,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2z,cz,
uz))))

P[1,0,2,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2,u2
))) )

P[2,0,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u3l)
))):
P[1,1,0,1]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u3
))) )
P[0,0,1,1]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u2,u3))
)):

P1[5,0,0,0] :=subs (I=0,P[5,0,0,07):

P2[5,0,0,0] :=normal (expand((P[5,0,0,0]1-P1[5,0,0,0])*I)):
P1[4,1,0,0] :=subs (I=0,P[4,1,0,07):

P214,1,0,0] :=normal (expand((P[4,1,0,0]-P1[4,1,0,0])*1I)):
P1[3,2,0,0] :=subs (I=0,P[3,2,0,07):

P2[3,2,0,0] :=normal (expand((P[3,2,0,0]-P1[3,2,0,0])*I)):
P1[(3,0,1,0] :=subs(I=0,P[3,0,1,07):

P2[3,0,1,0] :=normal (expand((P[3,0,1,0]1-P1[3,0,1,0])*I)):
P1[(2,1,1,0] :=subs(I=0,P[2,1,1,07):



:=normal (expand ((P[2,1,1,0]-P1

:=subs (I=0,P[1,0,2,07):

:=normal (expand ((P[1,0,2,0]-P1

:=subs (I=0,P[2,0,0,171):

:=normal (expand ((P[2,0,0,1]1-P1

(2,1,1,0])*I)):
[1,0,2,0])*I)):

[2,0,0,1])*I)):

0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,z

] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,z

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,z

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,z,cC

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,z

0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cC

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,cz,

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,u2,

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,u2,u2,u

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,z,u

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,cz,

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,u2,u3

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,u3,u3d))

:=subs (I=0,0[6,0,0,07]) :

:=normal (expand ((Q[6,0,0,0]-01[6,0,0,0])*I)):

:=subs (I=0,0[5,1,0,07):

:=normal (expand ((Q[5,1,0,0]-01[5,1,0,01)*I)):

:=subs (I=0,0[4,2,0,07):

:=normal (expand ((Q[4,2,0,0]1-01[4,2,0,0])*1)):

:=subs (I=0,0[4,0,1,07):

:=normal (expand ((Q[4,0,1,0]-0174,0,1,0])*1)):

:=subs (I=0,0[3,1,1,071):

:=normal (expand ((Q[3,1,1,0]-01[3,1,1,0])*1)):



Q1[2,0,2,0] :=subs (1I=0,0[2,0,2,0]):
Q02[2,0,2,0] :=normal (expand((Q[2,0,2,0]-01[2,0,2,0])*I)):

Q1[3,0,0,1]:=subs(I=0,Q0[3,0,0,1]):
02[3,0,0,1] :=normal (expand((Q[3,0,0,1]-01[3,0,0,1])*I)):
Q1[2,1,0,1] :=subs (I=0,0[2,1,0,1]):
Q2[2,1,0,1] :=normal (expand((Q[2,1,0,1]-01[2,1,0,1]1)*I)):
0171,0,1,1]:=subs(I=0,0Q[1,0,1,17):
02[1,0,1,1] :=normal (expand((0[1,0,1,1]-01[1,0,1,1])*I)):

Write the equations -39.
>EQ:={
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>solve (EQ) ;
{H002 =0,h301 =0,F02 =F02, 02 =f02, H301 =0,g011 =0,G201 =0,g201 =0,J =J,

F101 =F101,g12 =0,F4 =F4,f4 =f4,F21 = F21, 21 =f21, h41 =0, H41 =0,
G31=0,r=0,f101 =f101,E2 =E2,E] =E1,D2 =D2,D1 =D1,G5 =0,g5 =0,
h6 =0, H6 =0,h002 =0, HI11 =0,g31 =0, h03 =0, k111 =0,G0OI] =0, h22 =0,
p=p,H22=0,G12=0,H03 =0}



There 1s no solution with non-zero r and we see, that for gamma=0
it is not a cubic as well.

Type Ib for gamma - non-zero.

First step: (3,4)-normalization --------- (2,3,4)
jet
> restart:
A:=0:
x:=(z+cz)/2:y:=(z-cz)/ (2*I):
Original equations v_2=1/(1+y)-1, v_3=x/(1+y) +gammaln(1+y),
The origin is the center of the germ
>S:=1/(1+y) -
T:=x/(1+y) +n*ln(l+y)
Load a package.
>readlib (mtaylor) :
Tae the Theilor expansion of F and G, kill the harmonic terms and bring to the standard form
v2=z|*2+0(3), v3=2Re k 22 cz +O(4).
>Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],8):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int(diff (T1,z),z),cz),cz):

S3:=2*S2:
T3:=collect (16* (T2+n/4*S3),[z,cz],distributed) :
Result check.

S[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify (expand(subs([z=0,cz=0],diff(S3,z,cz))));
[2,0,0,0] :=simplify(expand (subs([z=0,cz=0],diff(S3,z,2))));

Print (' XXXXXXXXXXXXXXXXXXXXKXXXXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2))));
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));

T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z))));

T[2,1,0,0] :=simplify (expand(subs ([z=0,cz=0],diff(T3,z,z,cz))))/2;

T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,2)))):

SLQQO =0
Si00=1
S5 0009

XXXXXXXXXXXXXXXXXXXXXXXXX

T1000 =0



T\ 10070
T, 4,000
QJﬁﬁ:=2+In
T 40070

>k:=2+I*n:ck:=2-I*n: m:=n"2+4:
Introduce new variables

>w2:=u2+I*z*cz: cwl2:=ul-I1*z*cz:
w3:=u3+I* (z"2*cz+tcz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping

>f:=

r*ck*z+

(F2+4I*f2) *z"2+ (FO1+I*£01) *w2:

cf:=
r*k*cz+
(F2-I*f2)*cz”"2+ (FO1-I*£f01) *cw?2:

g:i=
ri2*m*w2+
(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
r"2*m*cw2+
(G3-I1*g3) *cz"3+(G1l1-I*gll) *cz*cw2+ (GO01-I*g001) *cw3:

h:=

r"3*mt2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3:

ch:=

r*3*mM2*cw3+

(HA-TI*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO02-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cq):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (3,4)-jet.
>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2))):



P[2,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):
P1[3,0,0,0] :=subs(1=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]~-
P1[3,0,0,0])*I):

P1[2,1,0,0] :=subs(1=0,P[2,1,0,0]): P2[2,1,0,0] :=expand((P[2,1,0,0]~-
P1[(2,1,0,0])*I):

p1[(1,0,1,0] :=subs(1I=0,P[1,0,1,0]): P2[1,0,1,0]:=expand((P[1,0,1,0]-
P1[1,0,1,0])*I):

P1[0,0,0,1]:=subs(1=0,P[0,0,0,1]): P2[0,0,0,1] :=expand((P[0,0,0,1]~-
P1[0,0,0,1])*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz)))
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):

Q1[4,0,0,0] :=subs (1=0,0[4,0,0,0]): ©2[4,0,0,0] :=expand((Q[4,0,0,0]~-
0114,0,0,0])*I):
01[3,1,0,0] :=subs (I=0,Q0[3,1,0,01): 02[3,1,0,0] :=expand((Q[3,1,0,0]-
Q1[3,1,0,0])*I):
Q1[(2,0,1,0] :=subs(1=0,0[2,0,1,0]): 02[2,0,1,0] :=expand((Q[2,0,1,0]~-
Q1[2,0,1,0])*I):
Q1[1,0,0,1] :=subs(1=0,0[1,0,0,1]): ©2[1,0,0,1] :=expand((Q[1,0,0,1]~-
Q1[1,0,0,1])*1I):
Write 17 equations.
>EQ ={
113, O 0,0]1=0,P2[3,0,0,01=0,
Pl[ ,0,0]1=0,P2[2,1,0,01=0,
Pl[l O 1,0]1=0,P2[1,0,1,0]1=0,
P[0,0,0,1]=0,
01[74,0,0,0]=0,0214,0,0,0]=0,
01(3,1,0,01=0,02([3,1,0,0]=0,
Q(2,2,0,0]=0,
Q1[2,0,1,0]1=0,02[2,0,1,0]1=0,
or1,1,1,0]=0,
©1(1,0,0,11=0,02[1,0,0,11=0
}:
>

Solve the system.
>solve (EQ) [2];



1 1
{h02 =8 f0l n® +r*n* 01 + 16 ¥* f01,n =n,r =r, FOI :Zrzn2 +§f0]n +r2,

h21 =8r*n* +16 7% +1* 0, F2 =-r* n +f01, /01 =01,

1
H21 =474 w* +8 72 01 n® + 8 1% n +16 72 fO1 451 n® 417 n* fOl,

1
GO0 == S rn’ fO1 =27 f01, HO2 =8 n® + 16 +* + ' gl 1 =1 n® + 41,

1 1
§2 :Zrznz -7 =5 /01 n, g001 =0, HI01 =0,h101 =0,h4 =0, H4 =0, g3 =0,

G3:=0,G11 =;r3n3 trn*fol +21r°n +4rf0l}

Second Step: (4,5)-normalization ---------
(3.4,5) jet

>restart: readlib (mtaylor) :A:=0:B:=0:
x:=(z+cz)/2:y:=(z-cz)/ (2*I) :

S:=1/(1+y)-1:

T:=x/(1l+y)+n*1n (1+y) :

Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],8):

S2:=int (diff (int(diff(S1l,z),z),cz),cz):

T2:=int (diff (int (diff(T1l,z),z),cz),cz):

S3:=2*S2:

T3:=collect (16* (T2+n/4*S3),[z,cz],distributed) :
k:=2+TI*n:ck:=2-I*n: m:=n"2+4:

Write the results of the previous step.

>f0l:= a: h4:= 0: g001l:= 0: H101l:= 0: hl0l:= 0: H4:= 0: g3:= 0:
G3:= 0: H21:=

4*r N4+ N 348*r 2+ £01*n"2+8*rM4*n+16*r"2*£014+1/2*r"4*n"5+r"2*n"4*£01:
G00l:= -1/2*r*n"2*f01-2*r*£f01: FOl:= 1/4*r"2*n""24+1/2*f01*n+r"2:
F2:= -r*"2*n+£f01: gll:= r"3*n"2+4*r"3: HO2:=
8*r™4*n"2+16*rM+rt4*nt4: f2:= 1/4*r"2*n"2-r"2-1/2*f01*n: Gll:=
1/2*r"3*n"3+r*n"2*f01+2*r"*"3*n+4*r*f01l: h2l:=
8*r™4*n"2+16*r™+r"4*n~4: h02:=
8*r"2*f01*n"24+4r"2*n"4*f01+16*r"2*£f01:

Introduce new variables

>W2:=u22+1*(z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2):
w3:=u3+I* (z"2*cz+cz"2*z+A*z*cz+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

cw3:=u3-I* (z"2*cz+cz"2*z+A*z*cz+ (C1+I*C2)*z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

Write a mapping



>f:=

r*ck*z+

(F24I*£f2) *z"2+ (FO1+I*£f01) *w2+

(F3+I*£3) *z"3+(F11+I*fl1l)*z*w2+ (FOO1+I*£001) *w3:

cf:=

r*k*cz+

(F2-I*f2) *cz"2+ (FO1-I*£f01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:

g:=

r"2*m* w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO02+I*g02) *w2"2+
(G101+I*gl01) *z*w3:

cg:=

r°2*m*cw2+

(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz™4+ (G21-1I*g21) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01) *cz*cw3:

h:=

r*"3*m*2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HLIO1+I*h1l01) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=

r*3*mM2*cw3+

(HA-TI*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz"5+ (H31-I1*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:

Write the relations for the mapping.

>e2:=subs([z=f,cz=cf],2*S3)+1* (g-cqg) :

e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (4,5)-jet.

>P[4,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2))):

P[3,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,cz))):
P[2,0,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):
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P1[(4,0,0,0] :=subs(I=0,P[4,0,0,07):
P1[4,0,0,0])*I):
P1[3,1,0,0]:=subs (I=0,P[3,1,0,07]):
P1[3,1,0,0])*I):
P1[(2,0,1,0] :=subs (I=0,P[2,0,1,07):
P1[2,0,1,0])*I):
P1[(1,0,0,1]:=subs(I=0,P[1,0,0,17):
P1[1,0,0,1])*1I):
0[5,0,0,
Q[4I ll OI
Q[3,2,0,
Q[3,0,1,0] :=expand (subs ([z=
Q[2,1,1,0] :=expand (subs ([z=
Q[1,0,2,0] :=expand (subs ([z=
Q[2,0,0,1] :=expand (subs ([z=
Q[1,1,0,1]:=expand(subs([z
Q[0,0,1,1] :=expand(subs ([z=
Q1(5,0,0, =subs (I=0,Q0[5,0,0,07]) :
01(5,0,0,0])*1):
0174,1,0, —SubS(I:OIQ[4IlIOIO]):
0174,1,0,0])*I):
Q1[3,2,0, =subs (I=0,0[3,2,0,0]) :
Q113,2,0,0])*I):
Q1[3,0,
01(3,0,1,0])*1):
Ql[2,1,1, =subs (I=0,Q[2,1,1,0]):

(2,1

[1,0

[1,0

[2,0

~

4

01(2,0,0,1])*I):

Write the equations and the variables.

>FEQ:={
1714,0,0,0]1=0,P214,0,0,01=0
17(3,1,0,0]=0,P2[3,1,0,0]1=0
P[2,2,0,0]=0,
17(2,0,1,0]1=0,P2[2,0,1,0]1=0,
pP[1,1,1,0]1=0,
1(1,0,0,1]=0,P2[1,0,0,1]=0,
01(5,0,0,01=0,02[5,0,0,0]=0
01[74,1,0,01=0,0214,1,0,01=0
01(3,2,0,01=0,02[3,2,0,0]=0
01(3,0,1,01=0,02[3,0,1,0]=0
Q1[(2,1,1,01=0,02[2,1,1,01=0

204,0,0,0]
P2[3,1,0,0]
2[12,0,1,0]
201,0,0,1]
] :=expand (subs ([z=0,cz=0,u2=0,u3=0]

0
0] :=expand (subs ([z=0,cz=0,u2=0,u3=0]
0] :=expand (subs ([z=0,cz=0,u2=0,u3=0]

,u2 O u3=0
,u2=0,u3=0
,u2=0,u3=0

2[5,0,0,0]
0274,1,0,0]
2[3,2,0,0]
2[3,0,1,0]
02[2,1,1,0]

=subs (I=0,0[1,0,2,071):

0,07:

0,0]

0,07]:

0,0]

0,07]:

0,0]

1,0] :=subs(I=0,0[3,0,1,071):
1,0]

1,0]:

1,0]

2,0]: 201,0,2,0]
2,0]

0,1]:

=subs (I=0,0[2,0,0,1]): 02[2,0,0,1]

~

~

~

~

~

,diff (e3,
,diff (e3,
,diff (e3,

,diff
,diff
ydiff
,diff

e
e
e
e

,diff (e

(
(
(
(
(
(

:=expand ( (P
:=expand ( (P
:=expand ( (P

:=expand ( (P

w w W W
~

3,z,cz,ul
,diff (e3,u2,uld))

[41 OI OI O]_

[31 ll OI O]_

[21 OI 1/ O]_

[11 OI Oll]_

7 Z)))
,CZ)))

1C2)))

yZ2,2,2,U2))):
1/ Z,2,Cz,u2))):
s Z,0u2,u2))):

) :
))

:=expand ((Q[5,0,0,0]-
:=expand ((Q[4,1,0,0]-
r=expand ((Q[3,2,0,0]-
:=expand ((Q[3,0,1,0]-
r=expand ((Q[2,1,1,0]-
:=expand((Q[1,0,2,0]-

:=expand ((Q[2,0,0,1]-



Number of equations - 26.
>solve (EQ) [4];
(h3l =16 an*+32ra+2ran* +8r n* +rn’ +16 n,a =a,n = n,

2 1 1
GO2=-Zrn-2rra-—rn-ran’r-=r,

3 6 2

1
HOIl =-4rn®-8rian’-8rn-16ra -Ersn5 - ant

1
HI2 =8ran*+16ra+r*an* +4rn’ +5r5n5 +8rn H3l =n°ra+16ran

1
+8rian’ +Zn6r5 trota®> +16ra® - 167+ n* -4 n? +8ra’n’,

1 1
G21 :Zr4n4 +5azn2 -4t +24° +ir2an3 +3r2an, h011 =0,h5 =0,H5 =0,

1
G4=0,g4=0,hi2 :Ern4a2+8ra2 18 an+24r + 14 n* +4ran’

5 1 1 1 1
t=rntvdralnt tonirta +fn6r5,g101 -t - ran®-r*tn-2r7a,

2 2 8 4 2

3
g2l =r*n’ +471%n +§r2an2 +67%a,

1 1 1 1
G101 :-Er4n4-zr2an3-Zaznz-rzan-a2+r4,F11 :-§r3n t2ra,
C]__lr4n2-12a2+12r4 F3_13r4n2-8r2an +4a’-47°
-8 72 T8 r ’
FOO]:_Lr4n3+4r2an2+4na2+4r4n+16r2a,C2:_172n’

32 r 6

fl1 :énr(rzn -6a),f3 :_116r4n3 -12r*n-4rPan? +4nd? +16r2a,

r




1 #n?-44®+4/°
1001 16 ,

7

1 1
g02 =-a*n® +§l’4n4 +Zl’2an3 +27r*n? +rtan -4a* +6 71",

1 (N

1
h201 :-erns 7 an*-2rn*-4ran’* -4 n-8ra H20I =- Zr5n4
1 1
2ran-2rd?nt+rn? -4ran-4rad® v4r -—nrP - rra - rntd®
16 4 4
}

>solve (EQ) [4];
{h31 =167 an*+32ra+2ran*+8Pnd +rn’ +16° n,a =a,n =n,

2 1 1
GO02 =- §r4n 2rta-—r*nd -~ rran®r=r,

6 2

1
HOII =-4rn® -8 an*-8rn-16ra -~r’n’ -ran

2

1
HI2=8ran*+16ra+rian*+4r n’ +§r5n5 +8r m H3l =nra+16ran

3 6.5

1
+8ran +Zn Prrnta? +16ra? -167° +rn* -4 n? +8ra’n’,

1 1
G21 =Zr4n4 +§a2n2 -4 +2 47 +ir2an3 +3r2an h0l1 =0,h5 =0,H5 =0,

1
G4:0,g4=0,hi2 =§rn4a2 18ra*+8rian+24r +14 7 n* 4 an’

S 5 4 22,1 s 3 6.5 Vg s 1o 5 4 2
+= + + - +- =- = -~ - -
yrn 4ra-n ywriaten r’,gl0l g nTyrtant-rtn 2r°a,

3
g2l =r'n* +4+n +§r2an2 +6 1% a,

Uwa by 5 1 55 5 2, 4 LI
- - - - - - + - - — +
G101 16rn 4r an 4an rran-a° tr,FIl 3rn 2ra,
_11’4112-12az+12r4 3_l3r4n2-8r2an +4a®-44"

Clr=-g 2 127 p ’




43 4 2, n +
}WOI--lfr drtan®* +4na’ +4r*n+16r7a C2=-lﬂn,
32 r 6
1 At -12rn-4rran? v4na v 1617 a

jY]— nr(rn-6a),f3 - )

r

1 r*n*-4a>+4¢*

1=
oo 16 r ’
- 1 4 L, 3 4.2 .2 2 4
g02 =-a*n? +8 n +Zr an’ t2rn“trian-4a° +67r°,
s s 1s 4 53 32 5 3 15 4
h2012-1r n -Er an” -2rn’ -4ran” -4r n-8r¢LEUOI=-Zr n
-2ran® -2ratn? v nt -4rian -4ra’ +4r -J¥n6W-Jvfr3a-lrn a’
16 4 4
}
>CCl:= -1/8* (-12*a”2+4r™4*n"2+12*r"~4)/ (r"2);
CC2:= -1/6*xr"2*n;

1749 -124° +12/*
8 2

cCl =-

cc2=- Lrn

So, if gamma is non-zero, then it is not the cubic.

Type Ib for gamma=0 .

First step: (3,4)-normalization ---------
(2,3,4) jet

>restart:
readlib(mtaylor):
:=0:x:=(z+cz) /2:y:=(z-cz)/ (2*1I) :
S =1/ (1+y)-1:
T:=x/(1+y) :
S1l:=mtaylor (S, [z,cz],8): TLl: —mtaylor(T,[z,cz],S):
S2:=int (diff (int (diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff (T1,z),z),cz),cz):



S3:=2*S5S2:

T3:=8*T2:

Result check.

>S[1,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify (expand(subs([z=0,cz=0],diff(S3,z,cz))));
S[2,0,0,0]:=simplify (expand(subs([z=0,cz=0],diff(S3,z,2z))))
Print (' XXXXXXXXXXXXXXXXXXXXXXXXX") ;

14

T[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,2z)))):
T[1,1,0,0]:=simplify(expand (subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,cz))
T[3,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,2)))

Shaqo_o

S0 1

50,00~ 0

XXXXXXXXXXXXXXXXXXXXXXXXX

T .00 0
Ty 10070
T, 4,000
Ty 0071
T 40070

Introduce the notations.

>k:=1l:ck:=1: m:=1:

Introduce new variables

>w2:=u2+I*z*cz: cw2:=u2-I1*z*cz:
w3:=u3+I* (z"2*Ccz+Ccz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping

>f:=

r*ck*z+

(F24I*f2) *z"2+ (FO1+I*£f01) *w2:

cf:=
r*k*cz+
(F2-I*£f2)*cz""2+(FO1-I*f01) *cw2:



rh2*mrw2+
(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
rh2*mrcw2+
(G3-I*g3) *cz”3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3:

h:=

r*3*mh2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3:

ch:=

r*"3*m*2*cw3+

(HA-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Check that (2,3)-jet is zero.
P[0,0,0,0]:=subs ([z=0,cz=0,u2=0,u3=0],e2);
:=subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z));
:=subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2));
:=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz)));

1,0,0
P[2,0,0,
1,1,0
0,0,1 :=subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u2));

[ 0]
[ 0]
Pl 0]
[ 0]

Q[0,0,0,0]:=subs([z=0,cz=0,u2=0,u3=0]1,e3);
0[1,0,0,0]:=subs([z=0,cz=0,u2=0,u3=0], dlff(e z));
Q[2,0,0,0] :=subs([z=0,cz=0,u2=0,u3=0], dlff(eB z,2));
Q0[1,1,0,0]:=subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz));
Q[0,0,1,0]:=subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2));
0[3,0,0,0]:=subs([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2));
Q[2,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,cz)));
Q0[1,0,1,0]:=subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u22));
Q[0,0,0,1]:=subs([z=0,cz=0,u2=0,u3=0],diff(e3,ul));

Lo o0.0.0=0

P 0070

fzomm:zo

PLLQ0:=O

P =0

0,0,1,0



Write the coefficients of the (3,4)-jet.

Q) 4,000
50,000
Q) 10,070
Qp.0,1,0=0
Q50,0079
Q) 10,070
Q) 1,070
Q0.0,0,1 =0

P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2))):

P[Z,

P[1

P[O

P1[3,0,0,0] :=subs (I=0,P[3
P1[3,0,0,0])*I):
P1[2,1,0,0] :=subs (I=0,P[2,
P1[2,1,0,0])*I):
P1[(1,0,1,0]:=subs(I=0,P[1,
P1[1,0,1,0])*I):
P1[0,0,0,1] :=subs (I=0,P[0,
P1[0,0,0,1])*I):
Q[4,0,0,0] :=expand(subs([z
Q[3,1,0,0] :=expand (subs ([z=
Q[2,2,0,0] :=expand (subs ([z=
Q[2,0,1,0] :=expand (subs([z
Q[1,1,1,0] :=expand(subs([z=
Q[1,0,0,1]:=expand(subs ([z=

Q1[4,0,0,0] :=subs (I=0,QI[4,
Q1714,0,0,0])*I):
Q1[3,1,0,0] :=subs (I=0,0QI[3,
01(3,1,0,0])*1):
01[2,0,1,0] :=subs (I=0,01[2,
0112,0,1,0])*I):
Q1[1,0,0,1] :=subs (I=0,0QI[1,

1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):
,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):

,0,0,01): P2[3,0,0,0] :=expand((P[3,0,0,0]-

1,0,01): P2(2,1,0,0] :=expand((P[2,1,0,0]-
0,1,01): P2[1,0,1,0] :=expand((P[1,0,1,0]-

0,0,1]): P2[0,0,0,1] :=expand((P[0,0,0,1]-

=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,2))):
0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz))):
0,cz=0,u2=0,u3=0],diff(e3,z,2z,cz,cz)))

=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
0,cz=0,u2=0,u3=0],diff(e3,z,ul3))):

0,0,0]): ©Q2[4,0,0,0] :=expand((Q[4,0,0,0]-
1,0,01): 02[3,1,0,0] :=expand ((Q[3,1,0,0]-
0,1,0]): 02[2,0,1,0] :=expand((Q[2,0,1,0]-

0,0,11): 02(1,0,0,1] :=expand((Q[1,0,0,1]-



Q1(1,0,0,1])*I):

Write 17 equations.

>FEQ:={
P1[(3,0,0,0]1=0,P2([3,0,0,01=0,
P1[(2,1,0,0]1=0,P2([2,1,0,0]1=0,
p1[(1,0,1,01=0,P2([1,0,1,01=0,
P[0,0,0,1]=0,

01[(4,0,0,0]=0,02[4,0,0,0]=0,
01(3,1,0,01=0,0213,1,0,01=0,
Q(2,2,0,0]=0,
01[(2,0,1,0]=0,02(2,0,1,0]=0,
Qfr1,1,1,0]=0,
©171,0,0,11=0,02(1,0,0,11=0

Solve the system.
>solve (EQ) [2];

1
{01 = f01, F2 =f01, h21 = r*, g001 =0, HI01 =0, h101 =0, G3 =0, g3 =0, H4 =0,

Wt =01 =1, GLL =2 rf01,GOO1 ==r 0L, gl] =2 P, H2I =2 P 01, H02 = 1,

2 =- irz,hOZ =217 01, F01 =ir2}
>
Second Step: (4,5)-normalization ---------

(3,4,5) jet

>restart:

readlib (mtaylor) :

A:=0:B:=0:

x:=(z+tcz)/2:y:=(z-cz)/ (2*I) :
S:=1/(1+y)-1:

T:=x/(1+y) :

Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],8):
S2:=int (diff (int (diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff(T1,z),z),cz),cz):
S3:=2*52:

T3:=8*T2:

k:=1l:ck:=1: m:=1:

Write the results of the previous step.

>f01:= a:
F2:= f01: h2l:= 1/2*r"4: g001l:= 0: H101l:= 0: hl0l:= 0: G3:= 0: g3:=
O: H4:= 0: hd4:= 0: Gll:= 2*r*f0l: G00l:= -r*f0l: gll:= 1/2*r"3:

H21:= 2*r"2*f01: HO2:= 1/2*r"4: f2:= -1/4*r"2: h02:= 2*r"2*f01:



FOl:= 1/4*r"2:

Introduce new variables

>W2:=u2+1*(z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2):
w3:=u3+I* (z"2*cz+cz"2*z+A*z*cz+ (CL+I*C2) *z"3*cz"2+ (Cl-
I*C2) *cz""3*z"2) :

cw3:=u3-I* (z"2*cz+cz"2*z+A*z*cz+ (C1L+I*C2)*z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2):

Write a mapping

>f:=

r*ck*z+

(F24+I*f2) *z" 24+ (FO1+I*£f01) *w2+

(F3+I*f3) *z "3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=

r*k*cz+

(F2-I*f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:

g:=

r"2*m* w2+

(G3+I*g3) *z"3+(G1l1l+I*gll) *z*w2+ (GO01+I*g001l) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO02+I*g02) *w2"2+
(G101+I*gl01) *z*w3:

cg:=

r*2*m*cw2+

(G3-I*g3) *cz"3+(G1l1-I*gll) *cz*cw2+ (GO01-T*g001) *cw3+
(G4-T*g4) *cz"4+ (G21-TI*g21) *cz"2*cw2+ (G02-T*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=

r*"3*m*2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HLIO1+I*h1l01) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HOL11+I*h011l) *w2*w3:

ch:=

r*3*mM2*cw3+

(HA-TI*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201)*cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:

Write the relations for the mapping.
>e2:=subs([z=f,cz=cf],2*S3)+1* (g-cqg) :



e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Check that (3,4)-jet is zero.

>P[3,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2)));
P[2,1,0,0] :=factor (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz)
)) )

P[1,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2)));
P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2)));
Q[3,1,0,0] :=factor (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2z,C
z))))s

Q[2,2,0,0] :=factor (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,cz,
cz))))i

Q0[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2)));
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2)));
Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3)));

P 0070
Py 0070
P10 =0
Poo.01=0
Q40000
O; 10070
0,000
Q;01,0=0
011,070
0, 0.0,=0

Write the coefficients of the (4,5)-jet.

P[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2z,2))):
] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,cz))):
] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,cz))):
] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff (
] ([z=0 1y (
] ([z=0 1y (

(
( e2,z,z,u2))):
, 1,1, :=expand (subs ,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
:=expand (subs ,cz=0,u2=0,u3=0],diff(e2,z,u3))):



P1[(4,0,0,0] :=subs(1=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[4,0,0,0])*I):

P1[(3,1,0,0] :=subs(1I=0,P[3,1,0,0]): P2[3,1,0,0] :=expand((P[3,1,0,0]~-
P1[3,1,0,0])*I):

P1[2,0,1,0] :=subs(1=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]~-
P1[(2,0,1,0])*I):

p1[(1,0,0,1]:=subs(1=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]~-
P1[1,0,0,1]1)*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2,2,2)))
Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,Ccz))):
0[(3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,2z,cz,cz)))
Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
0[(2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q0[1,1,0,1]:=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u3))):
Q[0,0,1,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):

Q1[5,0,0,0] :=subs (1I=0,0Q0[5,0,0,0]): ©2[5,0,0,0] :=expand((Q[5,0,0,0]~-
Q115,0,0,0])*1I):
Q1[(4,1,0,0] :=subs (I=0,Q0[4,1,0,01): 02[4,1,0,0] :=expand((Q[4,1,0,0]~-
01(4,1,0,0])*1):
Q1[3,2,0,0] :=subs(1=0,0[3,2,0,0]): Q2[3,2,0,0] :=expand((Q[3,2,0,0]~-
0113,2,0,0])*I):
Q1[3,0,1,0] :=subs(1=0,0[3,0,1,0]): ©2[3,0,1,0] :=expand((Q[3,0,1,0]~-
Q113,0,1,0])*I):
01[(2,1,1,0] :=subs (I=0,Q0[2,1,1,01): 02[2,1,1,0] :=expand((Q[2,1,1,0]~-
01(2,1,1,0])*1):
Q1[1,0,2,0] :=subs(1=0,0[1,0,2,0]): ©02[1,0,2,0] :=expand((Q[1,0,2,0]~-
Q111,0,2,0])*I):
Q1[2,0,0,1] :=subs (1=0,0[2,0,0,1]): ©2[2,0,0,1] :=expand((Q[2,0,0,1]~-

01(2,0,0,17)*I):
Write the equations and the variables.
>EQ:={
174,0,0,0
173,1,0,0
P[2,2,0,0]
0
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01(2,0,0,1]1=0,02(2,0,0,1]=0,
0[r1,1,0,1]=

010,0,1,1]=
}oe

0,
0

Number of equations - 26.
>solve (EQ) [2];

1 1
(G101 =-ad* +Rr4,g101 §r2a, G4 =0,g4 =0,H5 =0,h5 =0,h011 =0,

1 1
H201 =- Er(16arz -/, HOIl =-1a, G21 =- Zr4 t2a% HI2 =1 q,

3 1 1
h3l =21 a, g2l ==r*a,H31 =- —r° +4ra* h201 =- ~ra,fll =0,

2 4 2
FO0l =- 1 C2:=0,az=a FII = =r, 001 =- —L~l§£iilfi
= 4ra, =Vv,a =a, —I"Cl,l"-r,f - 32 7 >
1 164* -7 _ > 3 4 1, 1 316a*-r*
F3—RT,g02 =-4aqa +§}",G02 = El" Cl,f3 = EI’CZ,C] —gT,
hi2 =2r5 t2ra*}
>CCl:=3/8*(16*a”2-r"4)/(x"2);
316a%-r*
CC];—gg——;;—f
>sol:=solve (CCl=0,a);
N T O
Awlf4r, 4r
>
Third Step: (5,6)-normalization -------—-- (4,5,6) jet

>restart:
readlib (mtaylor) :A:=0:B:=0:C1:=0:C2:=0: J:=0:a:=p*r"2:
x:=(ztcz)/2:y:=(z-cz)/(2*I):
S:=1/(1+y)-1:
T:=x/(1+y) :
S1:=mtaylor (S, [z,cz],8): Tl:=mtaylor (T, [z,cz],8):
S2:=int(diff (int(diff(S1,z),z),cz),cz)

)

cz
T2:=int (diff (int (diff (T1,z),z),cz),cz



S3:=2*52:
T3:=8*T2:
k:=l:ck:=1: m:=1:

f0l:= a:

F2:= f01l: h2l:= 1/2*r"4: g001l:= 0: H101l:= 0: hl10l:= 0: G3:= 0: g3:=
O: H4:= 0: hd:= 0: Gll:= 2*r*f01: GO0l:= -r*f0l: gll:= 1/2*r"3:
H21:= 2*r"2*£f01: HO2:= 1/2*r"4: f2:= =-1/4*r"2: h02:= 2*r"2*f01:

FOl:= 1/4*r"2:

Gl0l:= -a”2+1/16*r"4: gl0l:= -1/2*r"2*a: G4:= 0: gd:= 0: H5:= O:
h5:= 0: h0l11l:= 0: H201:= -1/16*r*(l6*a”2-r"4): HOll:= -r"3*a: G21l:=
-1/4*r"4+2*a”2: H12:= r"3*a: h3l:= 2*r"3*a: g2l:= 3/2*r"2*a: H31l:=
-1/4*r"5+4*r*a”2: h201:= -1/2*r"3*a: fll:= 0: FO00l:= -1/4*r*a:
Fll:= r*a: f00l:= -1/32*(l6*a"2-r"4)/r: F3:= 1/16*(l6*a”2-r"4)/r:
g02:= -4*a”2+3/8*r"4: G02:= -1/2*r"2*%a: f3:= -1/2*r*a: hl2:=
3/8*r"542*r*at2:

W2 :=Uu2+I1* (z*cz+B*z"2*cz"2+ (D1+I1*D2) *z"4*cz+ (E1+I*E2) *z"3*cz 2+ (E1-
I*E2) *cz""3*z"2+ (D1-1*D2) *cz"4*z) :

cw2:=u2-1* (z*cz+B*z"2*cz"2+ (D1+I*D2) *z"4*cz+ (E1+I*E2) *z"3*cz"2+ (E1l-
I*E2) *cz"3*z"2+ (D1-1*D2) *cz"4*z) :

w3:=ul3+I* (z"2*cz+cz"2*z+A*z*cz+ (C1+I*C2) *z"3*cz"2+ (Cl-

I*C2) *cz""3*z2"2+J*z2"3*cz"3) :

cw3:=ul3-I1* (z"2*cz+cz"2*z+A*z*cz+ (C1+I*C2) *z"3*cz"2+ (Cl-

I*C2) *cz""3*z"2+J*z"3*cz"3) :

Write a mapping

>f:=

r*ck*z+

(F2+I*£2) *z"2+ (FO1+I*£01) *w2+

(F3+I*£3) *z"3+ (F11+I*£f11l) *z*w2+ (FOO1+I*£001) *w3+
(FA4+I*£f4d) *z"4+ (F21+I1*£21) *z"2* w2+ (FO2+I*£f02) *w2"2+
(F101+I*£101) *z*w3:

cf:=

r*k*cz+

(F2-I*f£2)*cz”2+(FO01-I*£01) *cw2+
(F3-I*£3)*cz”3+(F11-I*fll) *cz*cw2+ (FOO01-I*£001) *cw3+
(F4-I*f4)*cz™4+(F21-1I*f21) *cz"2*cw2+ (F02-I*£02) *cw2"2+ (F101-
I*f101) *cz*cw3:

g:=

r°2*m* w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g21) *z"2* w2+ (GO2+I1*g02) *w2" 2+
(G101+I*gl01l) *z*w3+

(G5+I*gb) *z"5+ (G31+I*g31l) *z"3*w2+ (G1l2+I*gl2) *z*w2" 2+



(G201+I*g201) *z"2*w3+ (GO11+I*g01ll) *w2*w3:

cg:=

r°2*m*cw2+

(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+

(G4-I*g4) *cz"4+ (G21-1I*g21) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101~
I*gl01) *cz*cw3+

(G5-I*g5) *cz"5+(G31-I*g31) *cz"3*cw2+ (G1l2-1I1*gl2) *cz*cw2"2+ (G201~
I*g201) *cz"2*cw3+ (G011-I*g01ll) *cw2*cw3:

h:=

r"3*mN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+

H101+I*h101) *z*w3+

H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
H201+I*h201)*z"2*w3+ (HO11+I*h011l) *w2*w3+

H6+I*ho6) *z"6+ (H41+I*hd1l) *z"4*w2+ (H22+I*h22) *z"2*w2"2+
HO3+I*h03) *w2"3+ (H301+I*h301) *z"3*w3+ (H111+I*hlll)*z*w2*m"2*w3+
HOO2+I*h002)*w3"2:

o~~~ o~~~

ch:=

r*"3*m*2*cw3+

(HA-TI*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3+

(H5-T*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl12) *cz*cw2”2+ (H201-
I*h201)*cz”2*cw3+ (HO11-I*h011) *cw2*cw3+

(Ho-I*ho) *cz”6+ (H41-I*h41l) *cz™4*cw2+ (H22-1I1*h22) *cz"2*cw2"2+ (HO3-

I*h03) *cw2"3+ (H301-I*h301) *cz”3*cw3+ (H111-I*hl11ll) *cz*cw2*cw3+ (HOO02-

I*h002) *cw3"2:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (5,6)-jet.

>
P[5,0,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,2
rZ)))):

P[4,1,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,2
/C2)))):

P[3,2,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,C
z,Ccz)))):

P[3,0,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,z,u
2)))):

P[2,1,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,
uz)))):
P[1,0,2,0]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2,u2
)))) .

P[2,0,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u3l)



)))
P[1,1,0,17:
)))) s
P[0,0,1,17:
))

P1[5,0,0,0]
P2[5,0,0,0]
P1[4,1,0,0]
P2[4,1,0,0]
P1[3,2,0,0]
P2[3,2,0,0]
P1[3,0,1,0]
P2([3,0,1,0]
P1[2,1,1,0]
P2(2,1,1,0]
P1[1,0,2,0]
P2[1,0,2,0]
P1[2,0,0,1]
P2[2,0,0,1]

~
~
~

Q13,0,0,1]
3)))):
012,1,0,1]
u3)))):
0l1,0,1,1]
)))) .
010,0,0,2]
)):

=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]

=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]

:=subs (I=0,P[5,0,0,0]):

:=normal (expand ((P[5,0,0,0]-P1[5,0,0,07)*
:=subs (I=0,P[4,1,0,0]7):
:=normal (expand((P[4,1,0,0]-P1[4,1,0,0])*

:=subs (I=0,P[3,2,0,07):
:=normal (expand ((P[3,2,0,0]-
:=subs (I=0,P[3,0,1,07):
:=normal (expand ((P[3,0,1,0]-
:=subs (I=0,P[2,1,1,0]):
:=normal (expand ((P[2,1,1,0]-
:=subs (I=0,P[1,0,2,07):
:=normal (expand ((P[1,0,2,0]-
:=subs (I=0,P[2,0,0,171):
:=normal (expand ((P[2,0,0,1]-

103,2,0,07)
1[(3,0,1,07)
1[(2,1,1,01])
171,0,2,07)

112,0,0,1])

:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0, cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0, cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0, cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0, cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]
:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0]

:=normal (expand (subs ([z=0, cz=0,u2=0,u3=0]

,diff (e2,z,cz,u3

,diff (e2,u2,ul))

I)):

I)):

*T)):

*T)) :

*T)):

*T)):

*T)) :

,diff(e3,2z,2,2,z
,diff(e3,2z,2,2,z
,diff(e3,2z,2z2,2,z
,diff(e3,z,2z,z,cC
,diff(e3,2z,2,2,z
,diff (e3,z,z,2z,C
,diff(e3,z,z,cz,
,diff (e3,z,2z,cz,
,diff (e3,z,z,cz,
,diff (e3,u2,u2,u
,diff (e3,z,2z,z,u
,diff (e3,z,z,cz,
,diff (e3,z,u2,u3

,diff (e3,u3,ul))



01[6,0,0,0] :=subs (I=0,Q[6,0,0,07):
02[6,0,0,0] :=normal (expand((Q[6,0,0,0]1-01[6,0,0,0])*I)):
Q1[5,1,0,0] :=subs (1=0,0Q0[5,1,0,0]) :
02[5,1,0,0] :=normal (expand((Q[5,1,0,0]-01[5,1,0,0])*I)):
Q1[4,2,0,0] :=subs (I=0,0Q[4,2,0,0]):
Q2[4,2,0,0] :=normal (expand((Q[4,2,0,0]-01[4,2,0,0])*I)):
Q1[4,0,1,0] :=subs(I=0,0Q0[4,0,1,0]):
Q2[4,0,1,0] :=normal (expand((Q[4,0,1,0]-01[4,0,1,0])*I)):
Q1[3,1,1,0] :=subs(I=0,0[3,1,1,0]):
Q2[3,1,1,0] :=normal (expand ((Q[3,1,1,0]-01[3,1,1,0])*I)):

01[(2,0,2,0] :=subs (I=0,0[2,0,2,0]):
02[2,0,2,0] :=normal (expand ((Q[2,0,2,0]-01[2,0,2,0])*I)):

01(3,0,0,1] :=subs(1=0,0[3,0,0,17]):

02[3,0,0,1] :=normal (expand ((Q[3,0,0,1]1-01[3,0,0,1])*I)):
Q1[(2,1,0,1] :=subs(1=0,0[2,1,0,1]):

02[12,1,0,1]:=normal (expand((Q[2,1,0,1]-01[2,1,0,1])*1)):
Q1[1,0,1,1]:=subs(1=0,0[1,0,1,1]):

02[1,0,1,1]:=normal (expand((Q[1,0,1,1]-01[1,0,1,1])*I)):
Write 39 equations.

>EQ:={

P1[5,0,0,0]=0, P2[5,0,0,0]=0,

p1[74,1,0,0]=0, P2[4,1,0,0]=0,

P1713,2,0,01=0, P2[3,2,0,0]=0,

pP1[(3,0,1,0]=0, P2[3,0,1,0]=0,

p1(2,1,1,0]=0, P2[2,1,1,0]=0,

p171,0,2,01=0, P2[1,0,2,0]=0,

P1[2,0,0,1]1=0, P2[2,0,0,1]=0,

P[1,1,0,1]=0,

pP[0,0,1,1]=0,

01(6,0,0,01=0,02[6,0,0,01=0,
01(5,1,0,01=0,02([5,1,0,0]=0,
01(4,2,0,01=0,02(4,2,0,0]=0,

Q[3,3,0,01=0,

©1(4,0,1,0]1=0,02([4,0,1,0]=0,
01(3,1,1,01=0,02(3,1,1,0]=0,

Q[2,2,1,0]=0,

01(2,0,2,01=0,02([2,0,2,0]=0,

Q(1,1,2,0]=0,

Q[0,0,3,01=0,

©1(3,0,0,11=0,02([3,0,0,1]=0,
o17(2,1,0,11=0,02(2,1,0,1]=0,



0171,0,1,1]
Q[0,0,0,2]=
}:

>sol:=solve(EQ) [2];

=0,02(1,0,1,1]1=0,
0

— T o4, T 5 3.5 53 - _ _ -
sol :={FI101 = 4P +64r,E2— 96r +6p r’,g5=0,h6 =0,H6 =0,G5 =0,

1 8 1
h002 =0,D1 =0, El :6r3p -§r3p3,g0]l =- Rrsp - p,

3 5.9 5 2 17 5 4.5 4 U os 2 43
= - — + — - — -— - — + —
g31 " 2rp,f02 2l 384r,F02 THAEE

9 6 3 .S 4 .8 43 360, 1 6
h22—8rp+6rp,f2]— 12l’p+37”p,h30]— P +32r,

136, 3 & 96 2.3 5
4P r,h41—2rp r,

.96 6,3 -
HO3 = r’p+l14r p’, H22 = 64 )

8

9 s 6,3 75 5.3 135, 23 5
== = + =- — + - — -
H41 g/ P 6r°p’,G31 3P 2rp’,GI2 AT

5 s 5.3 [ 4 5 3 75 2.9 5
- — - - - — + — i + —
G201 6" P rp’,gl2 P 3rp,GO]] A7 g
e 1 g g5 15 ¢ - - -
h03—2rp +32r,H002— 8rp +128r,D2—0,p =p,r -,

1
H301 =§r6p -21p HIII =- ;I’sz +3—2r6,f101 =0,/4 =- ip2r4 4

S 6 63 3 4 4.3 s 2, 15
—— - - - — + = - + —
hilll g7 P 2r°p’, F4 16" P r'p’,g201 =-r’p ST
2 54,5 4
= - + —
F21 3P 48r}

>EEl:=factor (1/6*r"3*p-8/3*r"3*p"3);
EE2:=factor (5/6*p"2*r~"3-5/96*r"3) ;

1
EEI :=-gr3p(4p -1)(4p +1)

EE2:=956r3(4p-1)(4p+1)



For p under consideration we get non-zero values, then it is not the cubic for
gamma=0(.

Type Ic for non-zero gamma.

First step: (3,4)-normalization ---------

(2,3,4) jet

>restart:

A:=0:x:=(z+cz)/2:y:=(z-cz)/ (2*1) :

Original equations

v_2=x (1+y)"m +gamma((1+y)*(m+1)-1),

v_3=1+y)"m -1.

The origin is the center of the germ

>T:=  x*(1l+y) m+n* ((1+y) " (m+1)-1): S:=(l+y)”"m -1:

Load a package.

>readlib (mtaylor) :

Take the Theilor (3,4)-degree expansion of F and G and bring the he standard form v2=|z]
A2+0(3), v3=2Re k 22 cz +O(4).

>Sl:=mtaylor (4*S/m/ (m-1),[z,cz],8): Tl:=mtaylor (4*T/n/m/ (m+1),

[z,cz],9):

S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff (T1l,z),z),cz),cz):

S3:=82:

T3:=collect ((T2-S3)*4*n* (m+1), [z,cz],distributed) :

Result check.

>S[1,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(S3,z,cz))));
S[2,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z,2z))));
Print (' XXXXXXXXXXXXXXXXXXXXKXXXKXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z))));
T[1,1,0,0] :=simplify (expand(subs([z=0,cz=0],diff (T3,z,cz))));
T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0] :=simplify(simplify (expand(subs([z=0,cz=0],diff(T3,z,z,cCz
))))/2);

T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,2z,2z,2)))):

S1,0,0,0':0
‘5‘1,1,0,0‘:1
Sz,o,o,O'_O

XXXXXXXXXXXXXXXXXXXXXXXXX

T, o o=0

1,0,0,0 °
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Introduce the notations.

>k:=m-I*n*m-1-I*n:ck:=m+I*n*m-1+I*n: M:=(m-1)"2+n"2* (m+1) "2:
Introduce new variables

>w2:=u2+I*z*cz: cwl2:=u2-1*z*cz:

w3:=ul3+I* (z"2*cz+cz"2*z+A*z"2*cz"2) :

cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :

Write a mapping

>f.=

r*ck*z+

(F2+I*f2) *z"2+ (FO1+I*£01) *w2:

cf:=
r*k*cz+
(F2-I*f2) *cz""2+ (FO1-I*f01) *cw2:

g:=
rA2*Mr w2+
(G3+I*g3) *z*3+ (G11+I*gll) *z*w2+ (GOO1+I*g001) *w3:

cg:=
r*"2*M*cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+(GO01-I*g001) *cw3:

h:=

r*3* MM 2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3:

ch:=

r*"3*M " 2*cw3+

(H4-I*h4) *cz"4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cq):

e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (3,4)-jet.

>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2))):



P[2,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):
P1[3,0,0,0] :=subs(1=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]-
P1[3,0,0,0])*I):
P1[2,1,0,0]:=subs(I=0,P[2,1,0,0]): P2[2,1,0,0]:=expand((P[2,1,0,0]-
P1[(2,1,0,0])*I):
pP1[1,0,1,0] :=subs(1I=0,P[1,0,1,0]): P2[1,0,1,0]:=expand((P[1,0,1,0]-
P1[1,0,1,0])*I):
P1[0,0,0,1]:=subs(1=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]1-
P1[0,0,0,1])*I):
Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz)))
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):
Q1[4,0,0,0] :=subs (1=0,0[4,0,0,0]): ©2[4,0,0,0] :=expand((Q[4,0,0,0]-
0114,0,0,0])*I):
01[3,1,0,0] :=subs (I=0,0[3,1,0,01): 02[3,1,0,0] :=expand((Q[3,1,0,0]-
Q1[3,1,0,0])*I):
Q1[(2,0,1,0] :=subs(1=0,0[2,0,1,0]): 02[2,0,1,0] :=expand((Q[2,0,1,0]-
Q1[2,0,1,01)*1I):
Q1[1,0,0,1] :=subs(1=0,0[1,0,0,1]): ©2[1,0,0,1] :=expand((Q[1,0,0,1]-
Q1[1,0,0,1])*1I):
Write the equations and the variables.
>EQ ={

113, O 0,0]1=0,P2[3,0,0,01=0,
Pl[ ,0,0]1=0,P2[2,1,0,01=0,
Pl[l O 1,0]1=0,P2[1,0,1,0]1=0,
P[0,0,0,1]=0,
01[74,0,0,0]=0,0214,0,0,0]=0,
01(3,1,0,01=0,02([3,1,0,0]=0,
Q(2,2,0,0]=0,
Q1[2,0,1,0]1=0,02[2,0,1,0]1=0,
or1,1,1,0]1=0,

[1,0,0,1]=0,02[1,0,0,11=0

17 equations Solve the system.
>solve (EQ) [2];
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Second Step: (4,5)-normalization --------- (3,4,5) jet

>restart:

readlib (mtaylor) :

A:=0:B:=0:

x:=(z+cz)/2:y:=(z-cz)/ (2*I):

T:= x*(1+y) "m+n* ((1+y) " (m+l)-1): S:=(1l+y)” m -1:
Sl:=mtaylor (4*S/m/ (m-1), [z,cz],8): Tl:=mtaylor (4*T/n/m/ (m+1),
[z,cz],9):

S2:=int (diff (int(diff(Sl,z),z),cz),cz):

T2:=int (diff (int (diff(T1,z),z),cz),cz):

S3:=52:

T3:=collect ((T2-S3)*4*n* (m+1), [z,cz],distributed) :
ki=m-I*n*m-1-I*n:ck:=m+I*n*m-1+I*n: M:=(m-1)"2+n"2* (m+1)"2:
>f2:=a:

hO02:= 1/6*r"2* (=27*r"2*m"5+48*r"2*m"6-2*n"4*r"2+12*f242*r"2*n"2—-
55 "2*m"3+36*r " 2*m M 2+50*%r "2 mN4-13* " 2% m+12*m 4 *£2-

2 N7 +24*n 2% £2-48*mN3*£24+72* mM2*£2-48*m " 2*n" 2  £24+2* "2 -
S5*nM4*xr 2 mA5-3*n"2*r "2+ m~5-

2* N4 Fr A2 mN A+ T NN A e A2 A 344 n N4 * et 2 mN 2 -

3*nMAFr 2 m+4*n 2+ r N2 mN6-48*m* £2-5*n"2*r"2*m-
6*r2*mN4*nt2+9* N2 " 2* m” 3 -

2*NN6*r " 24+12*nM4* 2406 mN 7 r N 24+4* 06 mN 6 r N 24+3*n"6* *mN5*rt 2 -
10*n"6*m™4*r"2-25*n"6*m"3*r"24+12*n"4*m"4*£2+48*n"4*m"3*f2—-
24*nNe* MmN 2*r 2472 n N4 mA 2+  £2-n2*mN T rh 2 -

11*n"6*m*r " 24+48*n"4*m*£24+n"4*m N 7*r " 2+24*n"2*m™~4*£2) / (n* (m+1)) :
FOl:= -1/6*n"2*r"2*m"3+1/2*n"2*r"2*m+1/3*r"2*n"2-£2:

H21:= 1/6*r"2* (=27*r"2*m"5+8*r"2*m"6-6*n"4*r"2+12*f2-



S55*r "2 m N 3+36*r "2 m M 2+50*r "2 mM4-13* "2 m+12* mN4*£2 -
rh2*mNT7+24*n 2% £2-48 mN3* £2+72* mN 2+  £2-48 m2* n "2 X £24+2* r" 2~
15*n"4*r "2 m N 5-6*n"4*r "2 mN 4421 n N 4*r " 24 mN 3412 n N4 xXr N 24 mh 2 -
9*nN4*r "2 m-48*m*£2 -

4+ nNe*Fr N 2+12* n N 4X 242 N6 mN 7T N 248 nt 6 mN 6*x r2+6*n 6 mN S5 rt 2 -
20*n"6*mN4*r2-50*n"6*m N 3*r " 2+12*n"4*mN4* £2+48*n" 4 mN3*£2 -
48*n"6*m N 2*r " 2+72*n"N4*m N 2*£2-

22* NN e*m*r N 2+48* n M 4rm* £243* n N4 AT e 2424* n " 2*mN4*£2) / (n* (m+1) ) :
HO2:= -1/6* (m"6+2*n"2*m " 6+n"4*m"6+n"4*m"5-6*n"2*m*5-7*m"5+20*m"4 -
4* N4 mM4-6*n"4*m”3-30* M 3+12*n "2 mN 3425 MmN 2+n" 4 mN 2-6* n" 2 mN 2~
11 m+5*n"4*m-6*n"2*m+2*n"4+4*n""2+2) *r"4:

G3:= 0: g3:= 0: H4:= 0: hd4:= 0: hl01l:= 0: H101l:= 0: g001l:= O:

gll:= -1/6* (m"44+m"4*n"2-5*m"3-n"2*m"3+9*m"2-3*n"2*m"2+n"2*m-
T *m+2*n"2+2) *r"3:
h2l:=-1/6* (m"6+2*n"2*m”6+n"4*m"6+n"4*m"~"5-6*n"2*m*5-7*m*5+20*m"4-

4*n " 4*m N4 -6*n"4*m " 3-30*m " 3+12*n"2*m N 3+25*m24+n"4*mt2-6*n"2*m" 2 -
11*m+5*n™4*m-6*n"2*m+2*n"4+4*n"2+2) *r™4:

Gll:=1/6*r* (-r"2*m"5-4*n"4*r"24+12*f2-2*r"2*n"2-
14*r"2*m 34+16*r " 2*m " 2+6*r"2*m"4-

O*r "2 m+12* N "2*£24+12*m 2% £2+424*n "2 m*£2+12*m " 2*n"2* £2+42* " 2+42*n"4* ¢
A2FMASHNN2* N 2 M S +AFA NN 4 F r A2 mN 4 -4 NN 4 r 2 mA3-16* NN 4 Fr 2 mN 2 -
14*n"N4*r 2 m=24*m*£2+4* "2+ n " 2*m" 24n"2*r"2*m-2*r"2*m " 4*n"2—

2* N 2*r"2*m”3) / (n* (m+1)) :

G00l:= -1/12*r* (-r"2*m"5-2*n"4*r"2412*f2-

14*r"2*m 34+16*r"2*m " 2+6*r"2*m"4-

O*r "2 m+12* N "2*£2+12*m " 2*£24+24*n "2 m*£2+12*m " 2*n"2*£24+2*r"2+n"4*r"2
FMASH2* NN F e N2 M4 =2 F NN 4 Fr A 23 mA 3-8 n N4 r 2 mN 2 -7 n N4 r N 2 m—
24*m*£2) / (n* (m+1)) :
f0l:=1/12*(r"2*m"4*n"2-r"2*m"44+5*r"2*m"3-n"2*r"2*m"3-3*r"2*n"2*m"2-
O*Xr " 2*m 24N " 2*r " 2*m+T7*r " 2*m+12*m* £242* " 2*n"2-2*r"2-12*£2) /

(n* (m+1)) :

F2:= -1/12* (r"2*m™M4*n " 2+4r"2*m M4 -5*r"2*m"3-n"2*r"2*m"3-

3*¥r "2+ N 2 MmN 249*r "2+ mN2-T7* r"2*m—
12*m*£24n"2*r " 2*m+2*r " 2412*£242*r*2*n"2) / (n* (m+1) ) :

Introduce new variables

>W2:=u2+1*(z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2):
w3:=u3+I* (z"2*cz+cz"2*z+ (CL+I*C2) *z"3*cz"2+ (CL-I*C2) *cz"3*z"2) :
cw3:=ul3-1I*(z"2*cz+cz"2*z+ (C1+I*C2)*z"3*cz"2+ (C1l-I*C2)*cz"3*z"2):
Write a mapping

>f:=

r*ck*z+

(F2+I*£f2) *z"2+ (FO1+I*£01) *w2+

(F3+I*£f3) *z "3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=

r*k*cz+

(F2-1*£2)*cz”2+ (FO1-I*f01) *cw2+
(F3-I*£f3)*cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:



g:=

rr2*M* w2+

(G3+I*g3) *z"3+ (G1l1l+I*gll) *z*w2+ (GO01+I*g001l) *w3+
(GA+TI*gd) *z"4+ (G21+I*g21) *z"2* w2+ (GO2+I*g02) *w2" 2+
(G101+I*gl01) *z*w3:

cg:=

r*2*M*cw2+

(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz"4+ (G21-I*g21l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01l) *cz*cw3:

h:=

r"3*M N 2*w3+

(H4+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HI014I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H2014I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=

r*"3*M*"2*cw3+

(HA-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101) *cz*cw3+

(H5-I*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*h1l2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HOL11-I*h01ll) *cw2*cw3:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):

e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (4,5)-jet.

>P[4,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2,2))):

P[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2z,2z,cz))):
P[2,2,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,cz))):
P[2,0,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):
P1[(4,0,0,0] :=subs (I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[4,0,0,0])*I):

P1[3,1,0,0]:=subs(1I=0,P[3,1,0,0]): P2[3,1,0,0]:=expand((P[3,1,0,0]-
P1[3,1,0,0])*I):

P1[2,0,1,0] :=subs(1I=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]~-
P1[(2,0,1,0])*I):

P1[(1,0,0,1]:=subs(1I=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]-
P1[1,0,0,1]1)*I):



Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,2)))
Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2z,Ccz))):
Q0[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cz)))
Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u3))):
Q[0,0,1,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):
Q01[5,0,0,0] :=subs (I=0,Q0[5,0,0,01): 02[5,0,0,0] :=expand ((Q[5,0,0,0]-
Q1[5,0,0,0])*I):

Q1[(4,1,0,0] :=subs(1=0,0[4,1,0,0]): 02[4,1,0,0] :=expand((Q[4,1,0,0]~-
Q1[4,1,0,01)*1I):

Q1[3,2,0,0] :=subs (1I=0,0[3,2,0,0]): Q2[3,2,0,0] :=expand((Q[3,2,0,0]~-
Q113,2,0,0])*I):

01[(3,0,1,0] :=subs (I=0,Q0[3,0,1,01): 02[3,0,1,0] :=expand((Q[3,0,1,0]~-
Q113,0,1,0])*I):

Q1[(2,1,1,0]:=subs(1=0,0[2,1,1,0]): Q02[2,1,1,0] :=expand((Q[2,1,1,0]~-
Ql[(2,1,1,01)*1I):

Q1[1,0,2,0] :=subs(1=0,0[1,0,2,0]): ©2[1,0,2,0] :=expand((Q[1,0,2,0]~-
Q111,0,2,0])*1I):

01[(2,0,0,1]:=subs (I=0,Q0[2,0,0,11): 02[2,0,0,1] :=expand((Q[2,0,0,1]-

Q112,0,0,11)*I):

Write the equations and the variables.

>X:={
F3,f3,F11,£f11,F001,£f001,G4,q94,G21,921,G02,902,G101,9101,H5,h5,H31,h
31,H12,h12,H201,h201,H011,h011,C1,C2}:

>EQ:={
1714,0,0,0]=0,P2[4,0,0,0]1=0,
17(3,1,0,0]=0,P2[3,1,0,0]1=0,
P(2,2,0,0]=0,
1{2,0,1,0]=0,P2[2,0,1,0]1=0,
pP[1,1,1,0]=0,
1711,0,0,11=0,P211,0,0,11=0,
01[(5,0,0,01=0,02[5,0,0,01=0,
©1(4,1,0,0]1=0,02([4,1,0,0]=0,
01([(3,2,0,0]=0,02(3,2,0,0]=0,
01[(3,0,1,01=0,0213,0,1,01=0,
o1(2,1,1,01=0,02(2,1,1,0]=0,
©1[(1,0,2,0]1=0,02(1,0,2,0]=0,
01(2,0,0,11=0,0212,0,0,11=0,
or1,1,0,1]=0,
0,0,1,11=0

Number of equations - 26.



>sol:=solve (EQ,X) :
> factor(sol[4]):;

2 1Og(m-l)(m 2)(2m-1)(m +1)nr?

So it is not the cubic.
Type 1¢ for gamma=0.

First step: (3,4)-normalization ---------
(2,3,4) jet

>restart:readlib (mtaylor) :
n:=0:A:=0:x:=(z+cz)/2:y:=(z-cz)/(2*1):

T:= x*(1l+y)” m: S:=(1l+y)"m -1:
Sl:=mtaylor (4*S/m/ (m-1),[z,cz],8): Tl:=mtaylor(16*T/m, [z,cz],9):
S2:=int(diff (int(diff(S1l,z),z),cz),cz):

T2:=int (diff (int (diff(T1,z),z),cz),cz):

S3:=52:
T3:=T2:
Result check.
>S5[1,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify (expand(subs([z=0,cz=0],diff(S3,z,cz))));
S[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z,2))));
Print (' XXXXXXXXXXXXXXXXXXXXXXXXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2))))
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z))));
T[2,1,0,0] :=simplify(simplify (expand(subs([z=0,cz=0],diff(T3,z,z,cz
))))/2);
T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,2)))):
S1000 =0
SLLQO:zl
50,000

XXXXXXXXXXXXXXXXXXXXXXXXX

]LQOﬁ:ZO
TLLQO:ZO
T =0

2,0,0,0



Introduce the notations.

>k:=m-l:ck:=m-1: M:=(m-1)"2:

Introduce new variables

>w2:=u2+I*z*cz: cwl2:=u2-1*z*cz:
w3:=ul3+I* (z"2*cz+cz"2*z+A*z"2*%cz"2) :
cw3:=ul3-1I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping

>f=

r*ck*z+

(F24+I*£2) *z" 24+ (FO1L+I*£01) *w2:

cf:=
r*k*cz+
(F2-I*f2) *cz""2+(FO1-I*f01) *cw2:

g:=
r 2 M*w2+
(G3+I*g3) *z"3+ (G11+I*gll) *z*w2+ (GOOL1+I*g001) *w3:

cg:=
r"2*M*cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+(GO01-I*g001) *cw3:

h:=

r"3*M N 2*w3+

(H4+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HI014I*h101) *z*w3:

ch:=

r"3* M 2% cw3+

(H4-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3:

Werite the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):

e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (3,4)-jet.

>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2))):
P[2,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):



P1[3,0,0,0] :=subs (1I=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]~-
P1[3,0,0,0])*I):

P1[(2,1,0,0] :=subs(I=0,P[2,1,0,0]): P2[2,1,0,0]:=expand((P[2,1,0,0]-
P1[2,1,0,0])*I):

P1[(1,0,1,0] :=subs(1=0,P[1,0,1,0]): P2[1,0,1,0]:=expand((P[1,0,1,0]~-
P1[1,0,1,0])*I):

P1[0,0,0,1]:=subs(1I=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]1~-
P1[0,0,0,11)*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,2z,cz))):
0[(2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz))):
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q0[1,0,0,1]:=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):
Q1[(4,0,0,0] :=subs (I=0,Q0[(4,0,0,01): ©02[4,0,0,0] :=expand((Q[4,0,0,0]~-
01(4,0,0,0])*1):

Q1[3,1,0,0] :=subs(1=0,0[3,1,0,0]): 02[3,1,0,0] :=expand((Q[3,1,0,0]-
0113,1,0,0])*1I):

Q1[2,0,1,0] :=subs(1=0,0[2,0,1,0]): ©02[2,0,1,0] :=expand((Q[2,0,1,0]-
Q112,0,1,0])*1I):

©1[(1,0,0,1]:=subs (I=0,0[1,0,0,11): ©2[1,0,0,1]:=expand((Q[1,0,0,1]-
01(1,0,0,1]1)*1):

Write the equations and the variables.

>FEQ:={

P1[(3,0,0,0]1=0,P2([3,0,0,01=0,

P1[(2,1,0,0]1=0,P2([2,1,0,0]1=0,

p1[(1,0,1,0]1=0,P2([1,0,1,01=0,

P[0,0,0,1]=0,

01[(4,0,0,0]=0,02[4,0,0,0]=0,
01(3,1,0,01=0,0213,1,0,01=0,
Q(2,2,0,0]=0,
01[(2,0,1,0]=0,02(2,0,1,0]=0,
Qfr1,1,1,0]=0,
©171,0,0,11=0,02(1,0,0,11=0

17 equations
>solve (EQ) [3];

Solve the system.

1 1
{g[l=-6r3m4+2r3m3-2r3m2+2r3m-13ﬁ,G001=-rﬂﬂ1n+rj0hh]0]=0,
G3=0,g001 =0,HI101 =0,g3 =0,H4 =0,h4 =0,
- — = - = - — - +— -
FO1 12rm 37 > m? 12rm rf2 rm grmT At rme e

9



f01 =f01,m =m, h02 =21 m> f01 -6 r* m*>f01 +6 r* 01 m -2 r* f01, F2 = f01,
GIl =2rf0lm-2rfol,

o bao 6,7 4 s 10 4 4 40325 4 5 011 4 14
h2l = 6r m +6r m 3r mt5rm 6r m- t 6r m 3r,
H21 =2 m* 01 -6 m*>f01 +6 701l m -2r*f01,r =,
Vs 6.7 4 5 10 4 4 43 25 4 o 11 4 L 4
=- = + - - + - +— -
HO2 gl M term’ - =rm 5r'm g mterm-zr }
Second Step: (4,5)-normalization --—----—- (3,4,5) jet

>restart:readlib (mtaylor) :
n:=0:A:=0:B:=0:x:=(z+cz)/2:y:=(z-cz)/ (2*I):

T:= x*(1+y)” m: S:=(1+y)"m -1:
Sl:=mtaylor (4*S/m/ (m-1),[z,cz],8): Tl:=mtaylor(16*T/m, [z,cz],9):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):

T2:=int (diff (int (diff(T1,z),z),cz),cz):

S3:=52:

T3:=T2:

k:e=m-l:ck:=m-1: M:=(m-1)"2:

>f0l:=a:

gll:= -1/6*r"3*m"4+5/6*r"3*m"3-3/2*r"3*m"2+7/6*r"3*m-1/3*r"3:
G00l:= -r*f0l*m+r*f01: h10l:= 0: G3:= 0: g001l:= 0: H101l:= 0: g3:=

O: H4:= 0: hd4:= 0: FOl:= -1/12*r"2*m"34+1/3*r"2*m"2-
5/12*r"2*m+1/6*r"2: f2:= 1/12*r"2*m"3-1/3*r"2*m"2+5/12*r"2*m-
1/6*r”2: h02:= 2*r"2*m"3*f01-6*r"2*m"2*f014+6*r"2*f01*m-2*r"2*£01:
F2:= f01l: Gll:= 2*r*f0l1*m-2*r*f01: h2l:= -1/6*r"4*m"6+7/6*r"4*m"5-
10/3*r"4*m™4+5*r"4*m~3-25/6*r"4*m*2+11/6*r"4*m-1/3*r"4: H21:=

2* " 2*m 3% f01-6*r"2*m " 2*f01+6*r"2*f01*m-2*r"2*£f01: HO02:=
-1/6*r"4*m"~6+7/6*r 4*m*5-10/3*r"4*m"~4+5*r~"4*m”3-
25/6*r"4*m"2+11/6*r"4*m-1/3*r"4:

Introduce new variables

>wW2:=u2+1*(z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2) :
w3:=u3+I* (z"2*cz+cz"2*z+ (CL+I*C2) *z"3*cz"2+ (C1-I*C2) *cz""3*z"2) :
cw3:=ul3-1I*(z"2*cz+cz"2*z+ (C1+I*C2) *z"3*cz"2+ (C1l-I*C2)*cz"3*z"2):
Write a mapping

>f:=

r*ck*z+

(F2+I*f2) *z"2+ (FO1+I*£01) *w2+

(F3+I*£3) *z"3+(F11+I*fl1ll)*z*w2+ (FOO1+I*£f001) *w3:

cf:=

r*k*cz+

(F2-1I*f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£001) *cw3:



g:=

r"2*M*w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g2l) *z"2* w2+ (GO2+I*g02) *w2" 2+
(G101+I*gl01l) *z*w3:

cg:=
r"2*M*cw2+

(G3-I*g3) *cz"3+(G1l1-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz™4+ (G21-1I*g21) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01l) *cz*cw3:

h:=

r"3*MN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=

r"3*M 2% cw3+

(HA-TI*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.

P[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2z,2))):
0,0] :=expand (subs ( 0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
0,0] :=expand (subs ( 0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz,cz))):
1,0] :=expand (subs ( 0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
1,0] :=expand (subs ( 0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
0,1] :=expand (subs ( 0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

4 4
4 4
14 14
4

P[3,1 [z=
P[2,2 [z
P[2,0 [z=
P[1,1 [z=
P[1,0 [z

4

P1[74,0,0,0] :=subs(1=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]-
P1[4,0,0,0])*I):
P1[3,1,0,0] :=subs(1I=0,P[3,1,0,0]): P2[3,1,0,0] :=expand((P[3,1,0,0]-
P1[3,1,0,0])*I):
P1[(2,0,1,0] :=subs(1I=0,P[2,0,1,0]): P2[2,0,1,0]:=expand((P[2,0,1,0]-
P1[2,0,1,0])*I):
P1[(1,0,0,1]:=subs(1=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]-
P171,0,0,1])*1I):

14

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,2,2))) :



=subs (I=0,0(1,0,2,0]1): 02[1,0,2,0] :=expand((Q[1,0,2,0]1-
Q1 ) *I):

01 , =subs (I=0,0[2,0,0,1]): 02[2,0,0,1] :=expand((Q[2,0,0,1]-
0112,0,0,11)*1I):

Write the equations and the variables.

>X:i={
F3,£3,¥F11,f11,Fr001,£001,G4,94,G21,921,G02,902,G101,g101,H5,h5,H31,h
31,H12,h12,H201,h201,H011,h011,C1,C2}:

~

14

~

14

Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,2z,cz))):
Q[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cz)))
Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u3))):
Q[0,0,1,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):
Q1[5,0,0,0] :=subs (1=0,0[5,0,0,0]): 02[5,0,0,0] :=expand((Q[5,0,0,0]~-
Q1[5,0,0,01)*1I):
Q1[4,1,0,0] :=subs(1=0,0[4,1,0,0]): Q2[4,1,0,0] :=expand((Q[4,1,0,0]~-
0174,1,0,0])*I):
01[3,2,0,0] :=subs (I=0,Q1[3,2,0,01): 02[3,2,0,0] :=expand ((Q[3,2,0,0]-
Q113,2,0,0])*I):
Q1[(3,0,1,0] :=subs(1=0,0[3,0,1,0]): 02[3,0,1,0] :=expand((Q[3,0,1,0]~-
Q1[3,0,1,0])*I):
Q1[2,1,1,0]:=subs(1I=0,0[2,1,1,0]): Q2[2,1,1,0]:=expand((Q[2,1,1,0]~-
Q1(2,1,1,0])*1I):

[1,0,2,07:

[1,0,2,0]

[2,0,0,17:

~

>FEQ:={
1714,0,0,0]1=0,P214,0,0,01=0,
17(3,1,0,0]1=0,P2[3,1,0,01=0,
P[2,2,0,0]=0,
17(2,0,1,0]1=0,P212,0,1,0]1=0,
p[1,1,1,0]1=0,
1(1,0,0,1]=0,P2[1,0,0,1]=0,
01[(5,0,0,0]=0,02[5,0,0,0]=0,
©174,1,0,01=0,0214,1,0,01=0,
01(3,2,0,01=0,02([3,2,0,0]=0,
01[(3,0,1,0]=0,02[3,0,1,0]=0,
Q1[(2,1,1,01=0,02[2,1,1,0]1=0,
©17(1,0,2,01=0,02([1,0,2,0]=0,
Q1[(2,0,0,11=0,02[2,0,0,11=0,
Qr1,1,0,1]1=0,
0,0,1,1]1=0

Number of equations - 26.
>sol:=solve (EQ) [2];



43 5 o 13 5 5 T 5 85 1 5

= : t— - - t— o
sol ={hl12 =2ra* -4rma’ pg M m s m 24rm 2! m
155 5 4 5 s 7.73 5 5.1 2 2
+— - = - t—p t
24rm lzrm lzrm 6r 2rm°a’,
2 1 16 1
HI2 =ra-—rma+—rm*a-3rma--rm’ a+2rma,
3 3 3 3
1, 5 2.2 5, 2
g2l =mqrm at+t2rm a-5ream troa,
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G21 36rm 9rm 18 m 9rm 36rm 9rm 9r 2a
f11 =0,h3]1 =-6r’ ma +:r3a-§r3m5a +332r3m2a-238r3m3a +4 P ma,

G4=0,g4=0,h5=0,h011 =0,HS5 =0,a =a, 00l =

1 27°ml =137 m’ +34 0 m* -46 74 m> +34 1" m? - 13+ m - 144 a*> +2/*
288 r(m-1) ’

1 1
- — 2 -— + — =
13 grma-yram 3ra,Cl

1 2Am 134w 434 mt 46 md 4347 m? - 13 m - 144 47 +2 4

,F3
24 7 (m-1)°
1 2/4me - 1374 m 434 mt -46 7 m® 4347 m? - 131 m - 144 a* +21°
T 144 r(m-1) ’
g02 =
£46_73454944_13774321142875 14_ 2
[ag M gy gt oy et g rtm ot -4

=— - +

H201 144(m 2m+t+1l)r

Q2ritm® =13/ m® +34r m* -46 r*m® +34 7 m? - 13 m - 144 a® +2 1Y),



1 1
h201:6r3m5a-r3m4a+2r3m3a-§r3m2a+;r3ma-i3ﬁcaCQ:0,

1 2
F7]=-§rm2a+ran1-§rm

Gl01 _LV m6_ 13 4 5 17 4 4 23 4 3 17 4 2 13 4 2 + 1 4

72 1447"7’7’1 El"m -irm irm '1441"7’7’1'61 ir,
G02 = L P T L . P FO0I = — rm? 1 oL
- 31"61 31"7’}’161 6rma 6}" am, lzrma 41"617’}’1 61"61,

1 14 16 2
bmll:§r3m5a-2r3m4a+i;r3m3a-?;r3m2a+313nu1-§r3aJ*:n£Bl

1
- 2 2 2 2 L -
z4ra’-8rma* +4rm*a’ 9r +18rn1+18r m +9 m 36r m?

_15554+§554356158

TR A U v A L v A O
gﬂOl:-;r2a-§r2m2a+ér2m3a+2r2amﬂn:nﬂ

>CCl:= factor(l/24* (-2*r™4*m™6+13*r"4*m"5-34*r™4*m~4+46*r™4*m” 33—
34*%r M A* A2+ 1 3% M A*m=2%r N 44+144%372) / (r"2% (m-1)~2)) ;
1 -2/ ml + 137 m® =34 m* +46 7 m® -341r*m?> + 1374 m -2 /% +144 4°
CCl :=— > :
24 r(m-1)

Third Step: (5,6) - normalization --------- (4,5,6) jet.
>restart:readlib (mtaylor) :
n:=0:A:=0:B:=0:C2:=0:
Cl:= 1/24* (-2*r™4*m"6+13*r"4*m"5-34*r"4*m” 4+46*rA4*mA3—
34*r M4 mA2+13*r M4 m-2*r 4+144%372) / (r"2* (m—-1) ~2) :J:=0:
x:=(z+cz)/2:y:=(z-cz)/ (2*I):
T:= x*(1l+y)” m: S:=(1l+y) " m -1:
Sl:=mtaylor (4*S/m/ (m-1), [z,cz],8): Tl:=mtaylor (l16*T/m, [z,cz],9):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff(T1,z),z),cz),cz):
S3:=52:
T3:=T2:
k:=m-l:ck:=m-1: M:=(m-1)"2:

f0l:=a:
gll:= -1/6*r"3*m"4+5/6*r"3*m"3-3/2*r"3*m"2+7/6*r"3*m-1/3*r"3:
GO0l:= -r*f0l1*m+r*f01: h101l:= 0: G3:= 0: g001l:= 0: H101l:= 0: g3:=



O: H4:= 0: hd:= 0: FOl:= -1/12*r"2*m"34+1/3*r"2*m"2-
5/12*r"2*m+1/6*r"2: f2:= 1/12*r"2*m"3-1/3*r"2*m"2+5/12*r"2*m—
1/6*r"2: h02:= 2*r"2*m"3*f01-6*r"2*m"2*£f014+6*r"2*f01*m-2*r"2*£01:
F2:= f01l: Gll:= 2*r*f01*m-2*r*f01: h2l:= -1/6*r™4*m"6+7/6*r"4*m"5-
10/3*r™4*m"4+5*r"4*m~3-25/6*r"4*m"2+11/6*r"4*m-1/3*r"~4: H21l:=

2% r " 2*mN3*f01-6* "2 mM2*f01+6*r"2*f01* m-2*r"2*£f01: HO2:=
-1/6*r"4*m~6+7/6*r"4*m"5-10/3*r"4*m"44+5*r"4*m~3-
25/6*r"4*m~2+11/6*r™4*m-1/3*r"4:

>hl2:= 2*r*a”2-4*r*m*xa”2+43/24*r*"5*m"6-13/3*r"5*m"5-
7/6*r"5*m+85/24*r"5*m"2+1/24*r"5*m"8+155/24*r"5*m*4-5/12*r"5*m"7-
73/12*r"5*m"3+1/6*r"54+2*r*m"2*a"2: Hl2:= 2/3*r"3*a-
14/3*r"3*m"3*a+16/3*r"3*m"2*a-3*r"3*m*a-1/3*r"3*m "5*a+2*r"3*m"4*a:
g2l:= -1/2*r"2*m"3*a+2*r"2*m"2*a-5/2*r " 2*a*m+r"2*a: G2l:=
-1/36*r™4*m"6+2/9*r"4*m"5-13/18*r "4*m"~4+11/9*r"4*m~3-
41/36*r"4*m"2+5/9*r~"4*m-1/9*r"~442*a"2: fll:= 0: h3l:=
-6*r"3*m*a+4/3*r"3*a-2/3*r"3*m"5*a+32/3*r"3*m"2*a-
28/3*r"3*m"3*a+4*r"3*m™4*a: G4:= 0: gd4:= 0: h5:= 0: hOll:= 0: H5:=
0:

f001l:= 1/288* (2*r"4*m"6-13*r"4*m"5+34*r"4*m~4-

4o*r"4*mN3+34* N4+ mr2-13*r"4*m-144*a"24+2*r™4) / (r* (m-1)): £3:=
1/6*r*m"2*a-1/2*r*a*m+1/3*r*a: F3:= —-1/144* (2*r"4*m"~6-

13* ™M 4*m " 5+34* "4 *mN4-46*r " 4*m N 3+34* 4 mM2-13*r"4*m—
144*a724+2*r™4) / (r* (m=-1)): g02:= 11/144*r"4*m"6—-
73/144*r™4*m~5+49/36* r4*m~4-137/72*r~4*m*3+211/144*r"4*m"2—
85/144*r"4*m+7/72*r" 4-4*a”2: H201:= 1/144* (m*2-2*m+1) *r* (2*r™4*m~6—-
13*r™M4*m"5+34*r"4*m N 4-46*r"4*m"3+34*r"4*m"2-13* r4*m—
144*a72+2*r~4): h201l:= 1/6*r"3*m"5*a-r"3*m"~4*a+7/3*r"3*m"3*a-
8/3*r"3*m"2*a+3/2*r"3*m*a-1/3*r"3*%a: Fll:= -1/3*r*m"2*a+r*a*m-
2/3*r*a: Gl0l:= 1/72*r"4*m"6-13/144*r"4*m"5+17/72*r4*m"~4-
23/72*r ™ 4*m"~3+17/72*r4*m"~2-13/144*r 4*m-a~2+1/72*r~4: G02:=
-1/3*r"2*a-2/3*r"2*m"2*a+1l/6*r"2*m"3*a+5/6*r"2*a*m: F001l:=
1/12*r*m"2*a-1/4*r*a*m+1/6*r*a: HOll:= 1/3*r"3*m"5*a-
2*r"3*mM4*a+14/3*r"3*m"3*a-16/3*r"3*m"2*a+3*r"3*m*a-2/3*r"3*a:
H31l:= 4*r*a”"2-8*r*m*a"2+4*r*m*"2*a"2-
1/9*r"545/18*r"5*m"~7+73/18*r"5*m"3+7/9*r"*"5*m-85/36*r"5*m"2—-
155/36*r"5*m™4+26/9*r"5*m~5-43/36*r"5*m*6-1/36*r"5*m™8: gl0l:=
-1/3*r"2*a-2/3*r"2*m"2*a+1l/6*r"2*m"3*a+5/6*r"2*a*m:

Write a mapping

>f:=

r*ck*z+

(F2+I*£2) *z"2+ (FO1+I*£01) *w2+

(F3+I*£3) *z"3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3+

(FA4+I*£4) *zM44+ (F21+I1*£21) *z"2* w2+ (FO2+I*£f02) *w2" 2+

(F101+I*£f101) *z*w3:

cf:=

r*k*cz+

(F2-1*f2)*cz”2+(FO1-I*f01) *cw2+
(F3-I*£f3)*cz""3+(F11-I*fll)*cz*cw2+ (FOO01-I*£001) *cw3+



(F4-T1*f4d) *cz™4+ (F21-1I*f21) *cz"2*cw2+ (FO02-I*£f02) *cw2"2+ (F101-
I*f101) *cz*cw3:

g:=

r2*M*w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001l) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO2+I*g02) *w2"2+
(G101+I*gl01) *z*w3+

(G5+I*gb) *z"5+ (G31+I*g31) *z"3*w2+ (G1l2+I*gl2) *z*w2"2+
(G201+I*g201) *z"2*w3+ (GO11+I*g01l) *w2*w3:

cg:=

r"2*M*cw2+

(G3-I*g3) *cz"3+(Gl1l-I*gll) *cz*cw2+ (GO01-I*g001) *cw3+

(G4-I*gd) *cz™4+ (G21-I*g21l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01l) *cz*cw3+

(G5-I*g5) *cz"5+(G31-I*g31) *cz"3*cw2+ (G1l2-I1*gl2) *cz*cw2"2+ (G201~
I*g201) *cz"2*cw3+ (G011-I*g01l) *cw2*cw3:

h:=

r"3*MN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3+

(H6+I*ho6) *z"6+ (HA41+I*h4l) *z"4* w2+ (H22+I*h22) *z"2*w2" 2+
(HO3+I*h03) *w273+ (H301+I*h301) *z"3*w3+ (H111+I*h111) *z*w2*w3+
(HOO02+I*h002) *w3"2:

ch:=

r"3* M 2% cw3+

(H4-TI*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz”"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz”2*cw3+ (HO11-I*h011l) *cw2*cw3+

(Ho-I*ho6) *cz?6+ (H41-I*h41l) *cz"4*cw2+ (H22-I*h22) *cz""2*cw2"2+ (HO3-
I*h03) *cw2”3+ (H301-I*h301) *cz"3*cw3+ (H111-I*hl1l1l) *cz*cw2*cw3+ (HO02-
I*h002)*cw3"2:

>w2:=u2+I1* (z*cz+ (D1+I*D2)*z"4*cz+ (E1+I*E2) *z"3*cz"2+ (E1l-
I*E2) *cz"3*z"2+ (D1-1*D2) *cz"4*z) :
cw2:=u2-I1* (z*cz+ (D1+I*D2) *z"4*cz+ (E1+I1*E2) *z"3*cz"2+ (E1l-
I*E2) *cz"3*z"2+ (D1-1*D2) *cz"4*z) :

w3:=u3+I* (z"2*cz+cz"2*%z+ (CL+I*C2) *z"3*cz"2+ (C1-I*C2) *cz"3*z"2)
cw3:=ul3-1I*(z"2*cz+cz"2*z+ (C1+I*C2)*z"3*cz"2+ (C1l-I*C2)*cz"3*z"2):
Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cq):



e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (5,6)-jet.

>
P[5,0,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,2
rZ)))):

P[4,1,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,2
,C2)))):

P[3,2,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,C
z,Ccz)))):

P[3,0,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,u
2)))):

P[2,1,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,
uz)))):
P[1,0,2,0]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2,u2
)))) .

P[2,0,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u3l)
))) s

P[1,1,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u3
)))) .
P[0,0,1,1]:=normal (expand (subs([z=0,cz=0,u2=0,u3=0],diff(e2,u2,u3))
)):

P1[5,0,0,0] :=subs (I=0,P[5,0,0,07):

P2[5,0,0,0] :=normal (expand((P[5,0,0,0]-P1[5,0,0,0])*I)):
P1[(4,1,0,0] :=subs(I=0,P[4,1,0,07):

pP214,1,0,0] :=normal (expand((P[4,1,0,0]-P1[4,1,0,0])*I)):
P1[3,2,0,0] :=subs (I=0,P[3,2,0,07]):

P2[3,2,0,0] :=normal (expand ((P[3,2,0,0]1-P1[3,2,0,0])*I)):
P1[(3,0,1,0] :=subs (I=0,P[3,0,1,07):

P2[3,0,1,0] :=normal (expand((P[3,0,1,0]-P1[3,0,1,0])*I)):
P1[(2,1,1,0]:=subs(I=0,P[2,1,1,07):

P2[2,1,1,0] :=normal (expand((P[2,1,1,0]-P1[2,1,1,0])*I)):
P1[1,0,2,0]:=subs(I=0,P[1,0,2,07]):

P2[11,0,2,0] :=normal (expand((P[1,0,2,0]-P1[1,0,2,0])*I)):
P1[2,0,0,1]:=subs(I=0,P[2,0,0,17):

P2[2,0,0,1]:=normal (expand((P[2,0,0,1]-P1[2,0,0,1])*1I)):

Q[6,0,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,z
1 Z,2))))

Q[5,1,0,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2
/Z,C2))))

Q[4,2,0,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,z
rCz,C2))))

Q[3,3,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,2z,C
z,Cz,Cz)))):

Q[4,0,1,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2
,u2))))

Q[3,1,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2z,C
z,u2))))



Q[2,2,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,cz,
cz,u2)))):

Q[2,0,2,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,u2,
uz2)))):

Q[1,1,2,0]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,cz,u2
,u2))))

Q[0,0,3,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u2,u
2)))):

Q[3,0,0,1] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2z,u
3)))):

Q[2,1,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,2z,cz,
u3))))

Q[1,0,1,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,u2,us3
))) )

Q[0,0,0,2] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,u3,ul))
)):

01[(6,0,0,0]:=subs(I=0,0[6,0,0,0]):

02[6,0,0,0] :=normal (expand ((Q[6,0,0,0]1-01[6,0,0,0])*1)):
01(5,1,0,0] :=subs (I=0,Q[5,1,0,0]):

02[15,1,0,0] :=normal (expand ((Q[5,1,0,0]-01[5,1,0,0])*I)):
01(4,2,0,0] :=subs (I=0,Q[4,2,0,0]):

02[4,2,0,0] :=normal (expand ((Q[4,2,0,0]1-01[4,2,0,0])*1)):
017(4,0,1,0] :=subs (I=0,Q[4,0,1,07):

Q02[4,0,1,0] :=normal (expand ((Q[4,0,1,0]1-01[4,0,1,0])*1)):
01[(3,1,1,0]:=subs(1I=0,0[3,1,1,0]):

02[3,1,1,0] :=normal (expand ((Q[3,1,1,0]-01[3,1,1,0])*1)):

01[(2,0,2,0]:=subs(1I=0,Q[2,0,2,0]):
02[2,0,2,0] :=normal (expand ((Q[2,0,2,0]1-01[2,0,2,0])*1)):

017(3,0,0,1]:=subs(I=0,Q[3,0,0,17):

02[3,0,0,1] :=normal (expand ((Q[3,0,0,11-01[3,0,0,1]1)*1)):
Q1[(2,1,0,1] :=subs (I=0,0[2,1,0,17):

02[2,1,0,1] :=normal (expand ((Q[2,1,0,1]1-01[2,1,0,1]1)*1)):
Q1[1,0,1,1]:=subs(I=0,0[1,0,1,171):

©02[1,0,1,1] :=normal (expand ((Q[1,0,1,11-01[1,0,1,1])*1)):
Write 39 equations.

>FEQ:={

P1[(5,0,0,0]1=0, P2[5,0,0,0]=0,

p1[(4,1,0,0]=0, P2[4,1,0,0]=0,

P1[(3,2,0,01=0, P2[3,2,0,0]=0,

P1[(3,0,1,0]1=0, P2[3,0,1,0]=0,



p1(2,1,1,0]=0, P2[2,1,1,0]1=0,
p1[(1,0,2,0]=0, P2[1,0,2,0]=0,
p1(2,0,0,1]=0, P2[2,0,0,11=0,
p(1,1,0,11=0,

p[0,0,1,11=0,
01[(6,0,0,01=0,02([6,0,0,0]=0,
01(5,1,0,0]=0,02([5,1,0,0]=0,
01(4,2,0,01=0,0214,2,0,01=0,
Q[3,3,0,0]=0,
01[(4,0,1,0]=0,02[4,0,1,0]=0,
01[(3,1,1,01=0,021[3,1,1,01=0,
Ql2,2,1,0]=0,
01[(2,0,2,0]=0,02(2,0,2,0]=0,
Qfr1,1,2,0]=0,

Q[0,0,3,0]=0,
01[(3,0,0,11=0,02[3,0,0,11=0,
Q1[(2,1,0,11=0,02[2,1,0,11=0,
©17(1,0,1,11=0,02(1,0,1,1]=0,
010,0,0,21=0

}e

>sol:=solve (EQ) :

>sol[3];

{F02 =0,h41 =- 12785860472748136949 ¥ H41 =0, 1002 =0, h6 =0, H6 =0,

G5=0,g5=0,r=r,/101 =0, F2] =

_317151709775240372613

147484825378985652098

40232017790685

e, f02 =

161596568956226 '

4023201790685 ,
323193137912452 " >4 7%

47713089081230852517

H22 " 147484825378985652098
158768815275 .
D2 6663776039432 r HILE =
_ 65520714687687 .
J4+ 323193137912452’”’h301 )
_ 8081586852126501 .
Gl2 = 567a867188753922 | 1101 =

147484825378985652098 ' °

47713089081230852517

147484825378985652098 '

56324824906959
323193137912452

95261289165
Q011 =0,F4=0,G31 =0,/21 20,422 =0,E1 =0,D1 20,2 = ;oo oo,
278 _ 1456399044022797 . )
m =7 8201 = 5867188753922 1 1103 =0,

¥ onlll =0,G201 =0,

3



4365903576060339446 390276868006109

- = - 5 =
03 == 30 42412689492826049 © 831 77 15674867188753922 > 301 =0,
__13107591396205173 ) _ 715696336218462787755
GOIT =~ 31349734377507844 © 812 7 0 H002 == <0 0020301515942608392 © *
>sol[4];

£G201 =-275,g011 =, h6 =0, H6 =0, 1002 =0, G5 =0,g5 =0,7 =r, 101 =0,a =77,

1 1
F4 =- Er“,Gﬂ =6, m=-1,102 :§r4,F2] =/ D2=0,HI11 =85 H22 =32 +°,

h301 =8 %, F101 =0,f4 =- ;r“,hlll =245 D1 =0,E1 =0,/21 =-r*, GI2 =671,

1
F02 =§r4,h41 =-2475,E2=0,h22 =-48 1%, H301 =-8+%,g201 =+°,h03 =-8 1",

HO002 =-4r° H41 =24 %, H03 =8 r°,g31 =-27°,g12 =0,G0OI11 =-r"}

So, 1t 1s not the cubic for n=0.
Type II for non-zero gamma
First step: (3,4)-normalization --------- (2,3,4) jet

>restart:readlib (mtaylor) :
x:=(z+cz)/2:y:=(z-cz)/ (2*I):
S:=x* (1+y) *1In(1+y)+n* ((1+y) "2-1):

T:=(1l+y)*1n (1l+y):
Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],9):
S2:=int (diff (int (diff(Sl,z),z),cz),cz):

T2:=int (diff (int (diff(T1,z),z),cz),cz):
S3:=2*S2/n:

T3:=32*n* (T2-S3/4) :

Result check.
>S[1,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(S3,z,cz))));

S[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z,2))));
Print (' XXXXXXXXXXXXXXXXXXXXKXXXKXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2))));
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));

T[2,1,0,0]:=simplify (expand (subs([z=0,cz=0],diff(T3,z,z,cz))))/2;



T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,2))));

%mmﬁ'_o
SLLQO'zl
%mmn'zo

XXXXXXXXXXXXXXXXXXXXXXXXX

T, 6,000

T 10070

T, 4,000
Q¢Q0F21”'1

T, 4,000

Introduce the notations.
>k:=2*I*n-1: ck:=-2*I*n-1: m:=1+4*n"2:
Introduce new variables
>w2:=u2+I*z*cz: cwl2:=u2-1*z*cz:
w3:=u3+I* (z"2*Ccz+cz"2*z+A*z"2*Ccz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping
>f:=
r*ck*z+
(F2+4I*f2) *z"24+ (FO1+I*£f01) *w2:

cf:=
r*k*cz+
(F2-I*f2)*cz”"2+ (FO1-I*£f01) *cw?2:

g:=
ri2*mr w2+
(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
rh2*m*cw2+
(G3-I*g3) *cz"3+(G11-I*gll) *cz*cw2+ (GO01-I*g001) *cw3:

h:=
r*3*mM2* w3+
(H4+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO24+I*h02) *w2"2+



(HI01+I*h101) *z*w3:

ch:=
r*3*m"2*cw3+
(H4-I*h4)*cz”™4+ (H21-I*h2l) *cz"2*cw2+ (H02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg) :
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (3,4)-jet.
>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z
P[2,1,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz
P[1,0,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u?)
P[0,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff (e2,u3))

) )t
)):
) @

)
)
)
) :
P1[3,0,0,0] :=subs(I=0,P[3,0,0,0]): P2[3,0,0,0]:=expand((P[3,0,0,0]~-
P1[3,0,0,0]1)*I):
P1(2,1,0,0] :=subs (I=0,P[2,1,0,0]): P2[2,1,0,0] :=expand((P[2,1,0,0]~-
P1[2,1,0,0])*I):
p1[(1,0,1,0] :=subs(I=0,P[1,0,1,0]): P2[1,0,1,0]:=expand((P[1,0,1,0]~-
P1[1,0,1,0])*I):
pP1[(0,0,0,1]:=subs(I=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]1~-
P1[0,0,0,11)*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz))):
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):

Q1[(4,0,0,0] :=subs (I=0,Q0[4,0,0,01): ©02[4,0,0,0] :=expand((Q[4,0,0,0]-
Q1[4,0,0,0])*I):

Q1[(3,1,0,0] :=subs(1=0,0[3,1,0,0]): 02[3,1,0,0] :=expand((Q[3,1,0,0]~-
Q1[3,1,0,0])*I):

Q1[2,0,1,0] :=subs(1I=0,0[2,0,1,0]): ©2[2,0,1,0] :=expand((Q[2,0,1,0]~-
Q1(2,0,1,0])*I):
Q1[1,0,0,1]:=subs(I=0,Q0[1,0,0,11): ©02[1,0,0,1]:=expand((Q[1,0,0,1]-
Q1[1,0,0,1])*I):

Write the equations and the variables.
>EQ:={

=0,P2(3,0,0,0]
0,P212,1,0,0]
’ =0,P2[1,0,1,0]
[0,0,0,11=0,

0,
0,
0

4

]
]
]

Q1(4,0,0,01=0,02[4,0,0,0]=0,



©173,1,0,01=0,02[3,1,0,0]=0,
Q(2,2,0,0]=0,

©1l[2,0,1,0]=0,02[2,0,1,0]
Qo[ri,1,1,01=0,

©1r:0,0,11=0,0211,0,0,11=0

}:
17 equations  Solve the system.
>A:=0:80:=s0lve (EQ) [2];

8 1 16
s0:={H21 :§r4n3 -16 #* f01 n* +§r4n -2 f0l +?r4n5 =327 n* 01, r =r,n =n,

0,

FOI =;r2n2 -2nf0l +112r2,F2 :;nrz +f01, HI01 =0, h101 =0,g001 =0,

h4 =0,H4=0,g3 =0,G3 =0,

1r(?+167°n* -32/01n° +8 7" n* -8 nf01)
8 n ’
1 2 1 3

o4 o4 by 8 4y 25, 1
HO?2 = 3n r 6r 3r n',gll = 3r n 6r,

G001 =-

4 1 1 1
Gl =3’y =80 rf0l +nr’ =27 f01,f2 =37 n® =5 r° +2nf01,f01 =01,

h02 =-32 1" n* 01 - 16 > f01 n* -2 r*f01, h21 =- ;‘an“ -ér4 -§r4n4}

>

Second Step: (4,5)-normalization ----—--- (3,4,5) jet

>restart:readlib (mtaylor) :
A:=0: x:=(z+cz)/2:y:=(z-cz)/(2*I):
S:=x* (1+y) *In(1+y)+n* ((1+y) "2-1):
T:=(1l+y)*1n(1l+y):
S1:=mtaylor (S, [z,cz],8): Tl:=mtaylor (T, [z,cz],9):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int(diff (T1,z),z),cz),cz):
S3:=2*3S2/n:
T3:=32*n* (T2-S3/4) :
k:=2*I*n-1: ck:==-2*I*n-1: m:=1+4*n"2:
Fix the results of the previous - (3,4) - step.
>f0l:=a:
H21:= 8/3*r"4*n"3-16*r"2*f01*n"24+1/3*r"4*n-2*r"2*£f01+16/3*r"4*n"5-
32*%r"2*n"4*£01:
FOl:= 1/3*r"2*n"2-2*n*f01+1/12*r"2:
F2:= 1/3*n*r"2+f01: H101l:= 0: hl10l:= 0: g00l:= 0: h4:= 0: H4:= O:
g3:= 0: G3:= 0: GOO01l:= -1/8*r*(r"2+16*r"2*n"4-32*£f01*n"3+8*r"2*n"2-
8*n*f01) /n: HO2:= -4/3*n"2*r"4-1/6*r"4-8/3*r"4*n"4: gll:=



-2/3*r"3*n"2-1/6*r"3: Gll:= 4/3*n"3*r"3-8*n"2*r*£f01+1/3*n*r"3-
2*r*f01: f2:= 1/3*r"2*n"2-1/12*r"2+2*n*£01:

h02:= -32*r"2*n"4*£f01-16*r"2*£01*n"2-2*r"2*£f01: h2l:= -4/3*n"2*r"4-

1/6*r"4-8/3*r"4*n"4:

Introduce new variables
>wW2:=u2+I1* (z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2) :
w3:=ul3+I* (z"2*cz+cz"2*z+A*z2"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-

I*C2) *cz""3*z"2):
cw3:=u3-I* (z"2*cz+Ccz"2*z+A*z"2*Ccz"2+ (CL+I*C2) *z"3*cz"2+ (Cl-

I*C2)*cz"3*z"2):

Write a mapping
>f:=
r*ck*z+
(F2+4I*f2) *z"24+ (FO1+I*f01) *w2+
(F3+I*f3) *z "3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=
r*k*cz+
(F2-I*f2)*cz""2+(FO1-I*£f01) *cw2+
(F3-I*£f3)*cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:

g:=
r°2*m*w2+
(G3+I*g3) *z"3+(G1l1l+I*gll) *z*w2+ (GO01+I*g001l) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO2+I*g02) *w2"2+
(G101+I*gl01) *z*w3:

cg:=
rh2*m*cw2+
(G3-I*g3) *cz”3+(Gl1l-I*gll)*cz*cw2+(GO01-I*g001) *cw3+
(G4-I*g4) *cz"4+ (G21-1I*g21l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=
r*"3*mt2* w3+
(HA4+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HLIO1+I*h1l01) *z*w3+
(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HOL11+I*h011l) *w2*w3:

ch:=
r*3*mt"2*cw3+
(H4-I*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+
(H5-I*h5) *cz"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HOL1-I*h01ll) *cw2*cw3:



Write the relations for the mapping.
>eZ:=subs([z=f,cz=cf],2*S3)+I* (g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.
>P[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2))):
P[3,1,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz,cz))) :
P[2,0,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

P1[4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[(4,0,0,0])*I):

P1[3,1,0,0] :=subs(I=0,P[3,1,0,0]): P2[3,1,0,0]:=expand((P[3,1,0,0]-
P1[(3,1,0,0])*I):

P1[(2,0,1,0] :=subs(I=0,P[2,0,1,0]): P2[2,0,1,0]:=expand((P[2,0,1,0]-
P1[(2,0,1,0]1)*I):

p1(1,0,0,1]:=subs(I=0,P[1,0,0,1]): P2[1,0,0,1] :=expand((P[1,0,0,1]~-

P171,0,0,1]1)*I):

Q0[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2,2,2))):
Ql4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,2z,cz))):
Q0[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cz)))

Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q0[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q0[0,0,1,1]:=expand(subs ([z=0,cz=0,u2=0,u3=0],diff (e3,u2,u3))):

Q1[(5,0,0,0] :=subs (I=0,Q0[5,0,0,01): ©02[5,0,0,0] :=expand((Q[5,0,0,0]~-
0115,0,0,0])*I):

Q1[4,1,0,0] :=subs(1=0,0[4,1,0,0]): Q02[4,1,0,0] :=expand((Q[4,1,0,0]~-
01[74,1,0,0])*1I):

Q1[3,2,0,0] :=subs(1I=0,0[3,2,0,0]): Q2[3,2,0,0] :=expand((Q[3,2,0,0]~-
01[(3,2,0,0])*1):
Q1[(3,0,1,0] :=subs (I=0,Q0[3,0,1,01): ©02[3,0,1,0] :=expand((Q[3,0,1,0]-
0113,0,1,0])*I):
Q1[2,1,1,0]:=subs(1=0,0[2,1,1,0]): Q2[2,1,1,0]:=expand((Q[2,1,1,0]~-
Q1(2,1,1,0])*I):

Q1[1,0,2,0] :=subs(1I=0,0[1,0,2,0]): ©2[1,0,2,0] :=expand((Q[1,0,2,0]~-
Q1[1,0,2,0])*I):

Q1[(2,0,0,1]:=subs (I=0,Q0[2,0,0,11): ©02[2,0,0,1] :=expand((Q[2,0,0,1]-
0112,0,0,1])*I):

Write the equations and the variables.
>X:={
g4,H5,h5,G4,nh011,F11,£f11,902,G02,F3,£001,F001,£3,C1,C2,H31,H12,hl12,



HO11,g9101,H201,G101,
h201,g21,G21,h31}:
>EQ:={
pP1[(4,0,0,0]=0,P21[4,
P1[3,1,0,01=0,P2[3,
P[(2,2,0,0]=0,
P1[(2,0,1,0]1=0,P2[2,0,1,0]
P[1,1,1,0]1=0,
P1[(1,0,0,1]1=0,P2[1,0,0,1]

0,0,01=0,
1,0,0]1=0,

0,

0,

01([(5,0,0,0]=0,02[5,0,0,0]=0,
©1[(4,1,0,01=0,0214,1,0,01=0,
01(3,2,0,01=0,02[3,2,0,0]=0,
01([(3,0,1,0]=0,02[3,0,1,0]=0,
Q1[(2,1,1,01=0,02[2,1,1,0]1=0,
©171,0,2,01=0,02([1,0,2,0]=0,
Q1[(2,0,0,11=0,02[2,0,0,11=0,
Q[1,1,0,1]1=0,
Q[0,0,1,11=0

Number of equations - 26.
>sol:=solve (EQ,X) :
The (3.4,5)-jet, as well as C1 and C2 are defined modulo r and f01=a. The cefficient B is free,
and we can put B=0.
>B:=0:so0lve (EQ, X) ;

1 4n?r +4324° +3/° 1 4n*r* +144 0% +1* 1,
{CI "7 2 ,f001 T . ,C2 =- gzizr,
1 -12n°r* +96nr?a +r* + 144 a?
F32" a4 r :
1 8 5 3 4535 85 5. 13 16 5 4 S
- — +- - - + = +— z o
HIi2 18r n 3n ra 9r n 9r n 3r a 3 rn“a,hl2 =2ra 24r
2 16 32 7 10
n 4.2 < 3 19 3.5 2,2 24 3.5 1 2.5 U s 4
32rnta 3nr a 3 rnatlorn-a 3 rn’a 18n r 9r n
8
+§r5n6’
G21__17-24r4n3+7272arﬂ -5/ n+18r7a-161"n’ +576 n*a® + 144 a* n

72 p ,



1 2
- — (- ¥
f11 27r( nr-+18a)n,

1 -47'n’-48r an’ -r*n+144a*n-12ra 1 51
FooI =- 144 p ,F]I—Sjnr -gra,

L-4r4n3 +3/n +48 7 an® +144a*n - 1277 a

ﬁ:_72 r ’
57 = 1 P2(-1677n* +288an® +72na +3r* +8r*n?)
840 " a4 n :
4 1 1 4 8
453 423 s 13 45 5 O 3 4 - -
h201 = 9rn 3nra 36rn 6ra 9rn 3rna,H5 0,45 =0,
G4=0,g4=0,h011 =0,
2 4 16 5 5 8 5 5. 16 5 4 32 5 4 1
== -— -— +— +== -—
h3l 3ra 9rn 9rn 3nra 3rna9rn,
1 -96r2n*a+576na®> +4r*n® -60ran® +r*n -9r*a +144 a°n
g02 =- — ,
36 n
1 55 s 45 6 16 5 s 4 4 2
- — - - +— +— +— -
H201 36nr ra 144r 9rn 3rna 9rn 16 rn"a

8 1
+§r3n3a -8rn*a® +§nr3a,

1 P2(-11272n* +288an’ -641r°n*> +72na -9+
432 n ’

G02 =-

HO]]:_ir5n3 823 1 5 13 855 1634

9 'gl’l r Cl‘ﬁl" I’l‘gl’ Cl‘§7’ n ‘?F n a,
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>CCl:= 1/72* (4*n"2*r"4+432*a"2+3*r"4) / (r"2) ;



CC2:= -1/54*n*r"2;

cop— LAnrt 4324 43,
72 >

B S
CcC2 = 54nr

So if gamma is non-zero - it is not the cubic.

Type II for gamma=0.

First step: (3,4)-normalization --------- (2,3,4)
jet
>restart:readlib (mtaylor) :
x:=(z+cz)/2:y:=(z-cz)/ (2*I):
A:=0:
T:=x*(1+y)*1n (1+y) :
S:=(1+y)*1ln(1+y) :
Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],8):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff(T1,z),z),cz),cz):

S3:=4*S2:
T3:=16*T2:
Result check.

>S[1,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(S3,z,cz))));

S[2,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z,2z))));
Print (' XXXXXXXXXXXXXXXXXXXXKXXKXKXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2z))));
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0]:=simplify (expand (subs([z=0,cz=0],diff(T3,2z,2z,cz))))/2;
T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,2))));
%ﬁﬁﬂzzo
SLqu:=1
S5 0000
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Introduce the notations.
>k:=1: ck:=1: m:=1:
Introduce new variables
>w2:=u2+I*z*cz: cw2:=u2-1*z*cz:

W3 :=ul3+1I* (z"2*cz+cz"2*z+A*z"2*Ccz"2) :
cw3:=u3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping
>f.=
r*ck*z+
(F2+I*£f2) *z"2+ (FO1+I*£01) *w2:

cf:=
r*k*cz+
(F2-I1*f2) *cz""2+ (FO1-I*f01) *cw2:

g:=
rh2*mr w2+
(G3+I*g3) *z"3+ (G11+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
r"2*m*cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3:

h:=
r°3*mh2* w3+
(H4+I*h4) *z"4+ (H21+I*h21) *z"2*w2+ (HO24+I*h02) *w2"2+
(H101+I*h101)*z*w3:

ch:=
r*3*m~2*cw3+
(H4-I*h4d) *cz”4+ (H21-I*h21) *cz"2*cw2+ (HO02-I*h02) *cw2”2+ (H101-
I*h101) *cz*cw3:

Write the relations for the mapping.
>eZ:=subs([z=f,cz=cf],2*S3)+I* (g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (3,4)-jet.

>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2))):
P[2,1,0,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):



P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):

P1[3,0,0,0] :=subs(I=0,P[3,0,0,0]): P2[3,0,0,0]:=expand((P[3,0,0,0]~-
P1[3,0,0,0]1)*I):
P1(2,1,0,0] :=subs (I=0,P[2,1,0,0]): P2[2,1,0,0] :=expand((P[2,1,0,0]~-
P1[2,1,0,0])*I):
p1[(1,0,1,0] :=subs(I=0,P[1,0,1,0]): P2[1,0,1,0]:=expand((P[1,0,1,0]~-
P1[1,0,1,0])*I):
pP1[(0,0,0,1]:=subs(I=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]1~-
P1[0,0,0,171)*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz))):
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):

Q1[(4,0,0,0] :=subs (I=0,Q0[4,0,0,01): ©02[4,0,0,0] :=expand((Q[4,0,0,0]-
Q1[14,0,0,0])*I):

Q1[(3,1,0,0] :=subs(1=0,0[3,1,0,0]): 02[3,1,0,0] :=expand((Q[3,1,0,0]~-
Q1[3,1,0,0])*I):

Q1[2,0,1,0] :=subs(1I=0,0[2,0,1,0]): ©2[2,0,1,0] :=expand((Q[2,0,1,0]~-
Q1(2,0,1,0])*1I):
Q1[1,0,0,1]:=subs(I=0,0Q0[1,0,0,11): ©02[1,0,0,1] :=expand((Q[1,0,0,1]-
Q1[1,0,0,1])*I):

Write the equations and the variables.
>EQ:={
01=0,P2[3,0,0,0]
0]=0,P212,1,0,0]
0]
0

P1[3,0,0
P1[2,1,0
P1[1,0,1

P

0,
0,
0,

[ 0,pP2[1,0,1,0]

(0,0,0,1]=0,

Q01[(4,0,0,0]=0,02[

Q1[3I 1/ OI O]:OIQZ[
Q[2/2/ OI O]zol

01(2,0,1,0]=0,02(2,0,1,0]=0,
Q[ll 1/ 1/ O]:OI

Q1lr[1, OI OI l]=O/Q2[l/ O/ OI 11=0

}:
17 equations  Solve the system.
>s0:=so0lve (EQ) [2];

0,0,01=0
1,0,01=0

w
~ ~

1 1
s0 = {F01I =§r2,f2 ﬁrz,Fz =f01,h02 =2 f01,G3 =0,g3 =0,H4 =0, h4 =0,

1 1
g001 =0, H101 =0, h101 =0,h21 = 1", G11 =201, G001 =-r 01, gl1 = 1",



1
H02 :gr“,r =r, f01 =f01, H21 =2 ¥ f01 }

>

Second Step: (4,5)-normalization -------—-- (3,4,5) jet

>restart:readlib (mtaylor) :
x:=(z+cz)/2:y:=(z-cz)/ (2*I):
A:=0:B:=0:
T:=x* (1+y) *1n (1+y) :
S:=(1l+y)*1ln(1l+y) :
Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],8):
S2:=int (diff (int (diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff(T1,z),z),cz),cz):
S3:=4*352:
T3:=16*T2:
k:=1: ck:=1: m:=1:
Fix the results of the previous - (3,4) - step.
>f0l:=a: h02:= 2*r"2*f01: h2l:= 1/6*r™4: FO0l:= 1/12*r"2: F2:= f01:
g3:= 0: H4:= 0: hd4:= 0: g001l:= 0: H101l:= 0: hl0l:= 0: G3:= 0: gll:=

1/6*r~3: G00l:= -r*f0l: HO02:= 1/6*r"4: Gll:= 2*r*f0l: H21l:=
2*r”2*f01l: f2:= -1/12*r"2:
Introduce new variables
>wW2:=u2+I1* (z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2) :

w3 :=u3+I* (z"2*cz+cz"2*z+A*2z2"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :
cw3:=u3-I* (z"2*cz+Ccz"2*z+A*z"2*%cz"2+ (C1L+I*C2)*z"3*cz"2+ (Cl-
I*C2) *cz""3*z"2) :
Write a mapping
>f:=
r*ck*z+
(F24+I*f2) *z" 2+ (FO1+I*£f01) *w2+
(F3+I*f3) *z "3+ (F11+I*f11) *z*w2+ (FO01+I*£f001) *w3:

cf:=
r*k*cz+
(F2-I1*£2) *cz"2+(FO1-I*£f01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll) *cz*cw2+ (FO01-I*£001) *cw3:

g:=
r"2*m*w2+
(G3+I*g3) *z"3+(G1l1l+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO2+I*g02) *w2"2+
(G101+I*gl01) *z*w3:

rh2*m*cw2+



(G3-I*g3) *cz”"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz™4+ (G21-I*g2l)*cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01l) *cz*cw3:

h:=
r°3*mM2* w3+
(HA4+I*h4) *z"4+ (H21+I*h21) *z"2*w2+ (HO24+I*h02) *w2"2+
(H101+I*h101) *z*w3+
(H5+I*h5) *z"5+ (H31+I*h31)*z"3*w2+ (H12+I*hl2) *z*w2"2+
(H2014I*h201) *z"2*w3+ (HO11+I*h01l) *w2*w3:

ch:=
r*"3*m*2*cw3+
(H4-I*h4d) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3+
(H5-I*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl12) *cz*cw2”2+ (H201-
I*h201) *cz”"2*cw3+ (HOL1-I*h01l1l) *cw2*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg) :
e3:=subs([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.
>P[4,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2,2,2,2))):
P[3,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz,cz))):
P[2,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

P1[(4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[(4,0,0,0])*I):
P1(3,1,0,0] :=subs (I=0,P[3,1,0,0]): P2[3,1,0,0] :=expand((P[3,1,0,0]-
P1[3,1,0,0])*I):

P1[(2,0,1,0] :=subs(I=0,P[2,0,1,0]): P2[2,0,1,0]:=expand((P[2,0,1,0]-
P1[2,0,1,0])*I):
pP1[(1,0,0,1]:=subs(I=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]1~-

P171,0,0,1])*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,2))) :
Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,2z,Ccz))):
Q[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,z,cz,cz)))

Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q[0,0,1,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):



01[(5,0,0,0] :=subs (I=0,0[5,0,0,0]):
01[4,1,0,0] :=subs(I=0,0[4,1,0,0]):
01(3,2,0,0] :=subs (I=0,0[3,2,0,0]):
0113,0,1,0] :=subs(I=0,0[3,0,1,0]):
01[2,1,1,0] :=subs(I=0,0[2,1,1,0]):
0111,0,2,0] :=subs(I=0,0[1,0,2,0]):

0172,0,0,1] :=subs (I=0,Q[2,0,0,17):

Q2[5,0,0,0]
01[5,0,0,0])*I):
Q2(4,1,0,0]
Q1(4,1,0,0])*I):
02[3,2,0,0]
Q1(3,2,0,01)*I):
Q2[3,0,1,0]
Q1[3,0,1,0])*I):
Qz2(2,1,1,0]
Q1(2,1,1,0]1)*I):
02(1,0,2,0]
Q1(1,0,2,0]1)*I):
02(2,0,0,1]
01(2,0,0,1])*I):

Write the equations and the variables.

:=expand ((Q[5,0,0,0]-
r=expand ((Q[4,1,0,0]-
r=expand ((Q[3,2,0,0]-
:=expand ((Q[3,0,1,0]-
r=expand ((Q[2,1,1,0]-
r=expand ((Q[1,0,2,0]-

r=expand ((Q[2,0,0,1]-

>FEQ:={
p1(4,0,0,0]=0,P2[4,0,0,0]=0,
p1(3,1,0,0]1=0,P2[3,1,0,0]1=0,
P[(2,2,0,0]=0,
p1[(2,0,1,0]=0,P2[2,0,1,0]=0,
pP[(1,1,1,0]=0,
p1(1,0,0,1]1=0,P2[1,0,0,1]1=0,

01([(5,0,0,0]=0,02[5,0,0,0]=0,
©1[(4,1,0,01=0,02(4,1,0,0]1=0,
01(3,2,0,01=0,02([3,2,0,0]=0,
01([(3,0,1,0]=0,02[3,0,1,0]=0,
Q1(2,1,1,01=0,02[2,1,1,0]1=0,
©171,0,2,01=0,02([1,0,2,0]=0,
(2,0,0,11=0,02(2,0,0,1]=0,
Q[1,1,0,1]1=0,
Q[o,0,

1,11=0
}e
Number of equations - 26.
>sol:=solve (EQ) :
>s0l[2]1[20];
1 #* +144 4*
C1_5144475447

>

So if gamma is zero - then it is not a cubic as well.

Type II for gamma=0.



First step: (3,4)-normalization --------- (2,3,4)
jet
>restart:readlib (mtaylor) :
x:=(z+cz)/2:y:=(z-cz)/(2*1):
A:=0:
T:=x*(1+y)*1n (1+y) :
S:=(1+y)*1In(1+y) :
Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],8):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff (T1l,z),z),cz),cz) :

S3:=4*32:
T3:=16*T2:
Result check.

>S[1,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(S3,z,cz))));

S[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z,2z))));
Print (' XXXXXXXXXXXXXXXXXKXXXKXXKXKXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2z))));
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0]:=simplify (expand (subs([z=0,cz=0],diff(T3,z,2z,cz))))/2;
T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,2))));
SLQQNZO
SLLQO:zl
50000

XXXXXXXXXXXXXXXXXXXXXXXXX

T 6,000
Ty 10070
T, 4,000
Ty 0071
T, 4,000

Introduce the notations.
>k:=1: ck:=1: m:=1:

Introduce new variables
>w2:=u2+I*z*cz: cwl2:=u2-1*z*cz:
w3:=ul3+I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :



Write a mapping
>f:=
r*ck*z+
(F2+I*f2) *z"2+ (FO1+I*f01) *w2:

cf:=
rr*k*cz+
(F2-I*f2)*cz"2+ (FO1-I*£f01) *cw2:

g:=
rh2*mr w2+
(G3+I1*g3) *z"3+(G11+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
r"2*m*cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+(GO01-I*g001) *cw3:

h:=
r°3*mh2* w3+
(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3:

ch:=
r*3*m"2*cw3+
(H4-I*h4)*cz”™4+ (H21-I*h2l) *cz"2*cw2+ (H02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg) :
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (3,4)-jet.
>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2))):
P[2,1,0,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz))):
P[1,0,1,0]:=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):
P1[(3,0,0,0] :=subs(I=0,P[3,0,0,0]): P2[3,0,0,0]:=expand((P[3,0,0,0]~-
P1[3,0,0,01)*I):

P1(2,1,0,0] :=subs (I=0,P[2,1,0,0]): P2[2,1,0,0] :=expand((P[2,1,0,0]~-
P1[2,1,0,0])*I):

p1[(1,0,1,0] :=subs(I=0,P[1,0,1,0]): P2[1,0,1,0]:=expand((P[1,0,1,0]~-
P1[1,0,1,0])*I):

pP1[(0,0,0,1]:=subs(I=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]1~-

P1[0,0,0,1])*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):



Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz))) :

Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0]
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],

,diff(e3,z,z,u2))):

diff(e3,z,cz,u2))):

Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):

01[(4,0,0,0] :=subs(I=0,0[4,0,0,0]): ©02[4,0,0,0]
Q1[(4,0,0,0])*I):
0113,1,0,0] :=subs (I=0,0(3,1,0,0]): ©02[3,1,0,0]
Q1[3,1,0,01)*I):
017(2,0,1,0] :=subs (I=0,0[2,0,1,0]): ©02[2,0,1,0]
©1[(2,0,1,0])*I):
0111,0,0,1]:=subs(1=0,0[1,0,0,1]): ©2[1,0,0,1]
Q171,0,0,1])*I):

:=expand ((Q[4,0,0,0]-
r=expand ((Q[3,1,0,0]-
r=expand ((Q[2,0,1,0]-

r=expand ((Q[1,0,0,1]-

Write the equations and the variables.

>EQ:={

pP1[(3,0,0,0]=0,P2[3,0,0,0]=0,
p1(2,1,0,0]=0,P2([2,1,0,0]=0,
p1(1,0,1,0]=0,P2[1,0,1,0]1=0,

p[0,0,0,11=0,
©1[74,0,0,01=0,0214,0,0,01=0,
01(3,1,0,0]=0,02[3,1,0,0]=0,

Q[2,2,0,01=0,
01(2,0,1,01=0,0212,0,1,01=0,

o[r1,1,1,0]=0,
Q1[(1,0,0,1]=0, 1,0,0,1]1=0

Q2]

}e:
17 equations

>s0:=solve (EQ) [2];

1

12

1

12

s0 = {F0I =—r* f2

g001 =0,H101 =0,h101 =0, h21 :ér“, Gl11 =2rf01,G00I =
H02 =ér4,r =r,f01 =f01, H21 =2 r* f01 }

>

Second Step: (4,5)-normalization

¥ F2 =01, h02 =2 r*f01,G3 =0, g3 =

Solve the system.

0,H4 =0,h4 =0,

1
-rfol,gll :8r3,

(3,4,5) jet

>restart:readlib (mtaylor) :
x:=(z+cz)/2:y:=(z-cz)/(2*I):

A:=0:B:=0:
T:=x*(1+y)*1In (1+y) :
S:=(1+y)*1In(1+y) :
Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor (

T,[z,cz],8):

S2:=int(diff (int(diff(Sl,z),z),cz),cz):



T2:=int (diff (int (diff(T1,z),z),cz),cz):
S3:=4*S2:
T3:=16*T2:
k:=1: ck:=1: m:=1:
Fix the results of the previous - (3,4) - step.
>f0l:=a: h02:= 2*r"2*f01: h2l:= 1/6*r"4: FO0l:= 1/12*r"2: F2:= f01:
g3:= 0: H4:= 0: hd4:= 0: g001l:= 0: H101l:= 0: hl0l:= 0: G3:= 0: gll:=

1/6*r~3: GO00l:= -r*f01l: HO2:= 1/6*r"4: Gll:= 2*r*f01: H21l:=
2*r”2*f01l: f2:= -1/12*r"2:
Introduce new variables
>W2:=u2+I1* (z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2) :

w3:=ul3+I* (z"2*cz+cz"2*z+A*z"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-

I*C2) *cz""3*z"2) :
cw3:=ul3-1*(z"2*cz+cz"2*z+A*z"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-

I*C2)*cz"3*z"2) :

Write a mapping
>f:=
r*ck*z+
(F2+4I*f2) *z"24+ (FO1+I*£f01) *w2+
(F3+I*f3) *z "3+ (F11+I*f11) *z*w2+ (FO01+I*£001) *w3:

cf:=
rxk*cz+
(F2-I*f2)*cz"2+(FO1-I*£f01) *cw2+
(F3-I*f3)*cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:

g:=
rh2*mr*w2+
(G3+I*g3) *z"3+(G11+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g21l) *z"2*w2+ (GO02+I*g02) *w2" 2+
(G101+I*gl01l) *z*w3:

cg:=
rh2*m*cw2+
(G3-I*g3) *cz”"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz"4+ (G21-1*g21l) *cz"2*cw2+ (G02-I1*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=
r"3*mt2* w3+
(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+
(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=



r°3*mh2*cw3+
(H4-I*h4d) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101) *cz*cw3+
(H5-T*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl12) *cz*cw2”2+ (H201-
I*h201) *cz"2*cw3+ (HO11-I*h01l1l) *cw2*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.
>P[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,2))) :
P[3,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz,cz))):
P[2,0,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

P1[(4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[(4,0,0,0])*I):

P1[(3,1,0,0] :=subs(I=0,P[3,1,0,0]): P2[3,1,0,0]:=expand((P[3,1,0,0]-
P1[(3,1,0,0]1)*I):

P1[(2,0,1,0] :=subs(I=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]~-
P1[2,0,1,0])*I):

p1[(1,0,0,1]:=subs(I=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]~-

P1[1,0,0,1])*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2,2,2))):
Q[4,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,2z,cz))):
Q[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cz)))

0[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Ql2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
0[2,0,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q[0,0,1,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):

Q1[5,0,0,0] :=subs(1=0,0[5,0,0,0]): ©02[5,0,0,0] :=expand((Q[5,0,0,0]~-
Q1[15,0,0,0])*I):

Q1[4,1,0,0] :=subs(1I=0,0Q0[4,1,0,0]): Q2[4,1,0,0] :=expand((Q[4,1,0,0]~-
01[4,1,0,0])*I):
Q01[(3,2,0,0] :=subs (I=0,Q0[3,2,0,01): 02[3,2,0,0] :=expand((Q[3,2,0,0]-
01(3,2,0,0])*1):

Q1[(3,0,1,0] :=subs(1=0,0[3,0,1,0]): 02[3,0,1,0] :=expand((Q[3,0,1,0]~-
Q1[3,0,1,0])*I):

Q1[2,1,1,0] :=subs(1I=0,0[2,1,1,0]): Q2[2,1,1,0] :=expand((Q[2,1,1,0]~-
01(2,1,1,0])*I):

Q1[1,0,2,0]:=subs (I=0,0Q0[1,0,2,01): ©02[1,0,2,0] :=expand((Q[1,0,2,0]-
01(1,0,2,0])*1):



©1[72,0,0,1]:=subs(I=0,012,0,0,11): 02[2,0,0,1]:=expand((Q[2,0,0,1]1-
01(2,0,0,17)*I):
Write the equations and the variables.
>FEQ:={
p1(4,0,0,0]=0,P2[4,0,0,0]=0,
p1(3,1,0,0]=0,P2[3,1,0,0]=0,
P[2,2,0,0]=0,
P1(2,0,1,0]=0,P2[2,0,1,0]=0,
P[1,1,1,0]=0,
p1(11,0,0,1]=0,P2[1,0,0,1]=0,

01[(5,0,0,01=0,0215,0,0,01=0,
©1[(4,1,0,0]=0,02[4,1,0,0]=0,
Q01[(3,2,0,01=0,02[3,2,0,0]1=0,
01[(3,0,1,01=0,0213,0,1,01=0,
01(2,1,1,0]=0,02(2,1,1,0]=0,
o1(1,0,2,01=0,02[1,0,2,0]1=0,
01(2,0,0,11=0,0212,0,0,11=0,
or1,1,0,1]1=0,
Q[o,0,

1,11=0
}:
Number of equations - 26.
>sol:=solve (EQ) :
>s0l1[2]1[20];
1 7 +144 a°
C] - ﬂ T

>

So if gamma is zero - then it is not a cubic as well.

Type 1l1a

First step: (3,4)-noralization ---------
(2,3,4) - jet

>restart:readlib (mtaylor) :

A:=0:

x:=(z+cz)/2:y:=(z-cz)/ (2*I):

T:=x*sqrt (1-y*2)+n*arcsin(y) :

S:=sqgrt(l-y"2):

Sl:=mtaylor(-4*S,[z,cz],8): Tl:=mtaylor(-16*T,[z,cz],9):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):

T2:=int (diff (int (diff (T1,z),z),cz),cz):

S3:=52:



T3:=T2:
Result check.

S[1,0,0,0]:=simplify(expand (subs ([z=0,cz=0]
,diff(S3,z,cz))));
,diff(S3,2,2))));

[1,1,0,0] :=simplify (expand (subs([z=0,cz=0]
[2,0,0,0] :=simplify (expand (subs ([z=0,cz=0]
Print (' XXXXXXXXXXXXXXXXXXXKKXXXXX ") ;
T[1,0,0,0] :=simplify(expand (subs([z=0,cz=0],diff (T3,
T[1,1,0 O]:=simplify(expand(subs([Z=O,cz=0],diff(T3
T[2,0,0,0]:=simplify(expand (subs([z=0,cz=0],diff (T3,
T[2,1,0,0] :=simplify(expand (subs([z=0,cz=0],diff (T3,
T[3,0,0,0] :=simplify(expand (subs([z=0,cz=0],diff (T3,
81 0.00=0
S0 71
S50.00=0

XXXXXXXXXXXXXXXXXXXXXXXXX

T 6.0.070
Ty 10070
T, 40070
7£L00 =1In+1
T3 4,000

Introduce the notations.
>k:=1+I*n: ck:=1-I*n: m:=1+n"2:
Introduce new variables
>w2:=u2+I*z*cz: cwl2:=u2-1*z*cz:

w3:=ul3+I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :

Write a mapping

>f:=

r*ck*z+
(F2+I*f2) *z"2+ (FO1+I*f01) *w2:

cf:=
r*k*cz+
(F2-I*f2)*cz""2+(FO1-I*f01) *cw2:

g:=
rh2*mr*w2+

(G3+I*g3) *z"3+ (GL1+I*gll) *z*w2+ (GOOL+I*g001) *w3:

,diff(S3,2))));



cg:=
r"2*m*cw2+
(G3-I*g3) *cz"3+(G1l1l-I*gll) *cz*cw2+(GO01-I*g001) *cw3:

h:=

r*3*mMN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3:

ch:=

r*3*m~2*cw3+

(H4-I*h4)*cz”4+ (H21-I*h2l) *cz"2*cw2+ (H02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3:

Write the relations for a mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (3,4)-jet.

P[3,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2))):
P[2,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):
P[1,0,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):

P1[3,0,0,0] :=subs(1=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]~-
P1[3,0,0,0])*I):

P1[(2,1,0,0] :=subs(1I=0,P[2,1,0,0]): P2[2,1,0,0]:=expand((P[2,1,0,0]~-
P1[2,1,0,0])*I):

p171,0,1,0] :=subs(1=0,P[1,0,1,0]): P2[1,0,1,0] :=expand((P[1,0,1,0]~-
P1[1,0,1,0])*I):

P1[0,0,0,1]:=subs(1=0,P[0,0,0,1]): P2[0,0,0,1] :=expand((P[0,0,0,1]~-
P1[0,0,0,1]1)*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz)))
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):
Q1[4,0,0,0] :=subs (I=0,Q0[4,0,0,0]1): 02[4,0,0,0] :=expand((Q[4,0,0,0]-
Q174,0,0,0])*1I):

Q1[(3,1,0,0] :=subs(1=0,0[3,1,0,0]): 02[3,1,0,0] :=expand((Q[3,1,0,0]~-
Q1[3,1,0,0])*I):

Q1[2,0,1,0] :=subs(1=0,0[2,0,1,0]): Q2[2,0,1,0] :=expand((Q[2,0,1,0]~-
Q112,0,1,0])*1I):

©1[1,0,0,1]:=subs (I=0,0Q0[1,0,0,11): ©02[1,0,0,1]:=expand((Q[1,0,0,1]-



Q1[(1,0,0,1])*I):
Write the equations and the variables.

>E0:=|
113, O 0,0]=0,P2[3,0,0,01=0,
1{(2,1,0,0]1=0,P2[2,1,0,0]1=0,
[l O 1,0]=0,P2[1,0,1,01=0,
P[O 0,0,1]1=0,
©1[74,0,0,01=0,0214,0,0,01=0,
01(3,1,0,0]1=0,02[3,1,0,0]=0,
Q[2,2,0,01=0,
01(2,0,1,01=0,0212,0,1,01=0,
or1,1,1,0]=0,
01(1,0,0,11=0,02[1,0,0,11=0

17 equations  Solve the sustem.
>s:=solve (EQ) [2];
s={f2=-nf01,hi01 =0,H4 =0,h4 =0,g3 =0,G3 =0,g001 =0,HI0I =0,H02 =0,

n=n,FOI =nf01,f01 =f01,F2 =f01, h02 =2 > f01 +2 r* n* f01 +4+* n* f01,
h21 =0,H21 =272 f01 +2 ¥ n* f01 +4* n*f01, GOOI =-rn*f01 - rfOl,r =r,
gll =0,GI1 =2rn*f01 +2rf01}

Seconf step: (4,5)-normalization --———---- (3,4,5) jet

>restart:readlib (mtaylor) :

A:=0:B:=0:

x:=(z+cz)/2:y:=(z-cz)/ (2*1I):

T:=x*sqrt (1-y*2)+n*arcsin(y) :

S:=sqgrt(l-y"2):

Sl:=mtaylor (-4*S,[z,cz],8): Tl:=mtaylor(-16*T,[z,cz],9):
S2:=int(diff (int(diff(S1,z),z),cz),cz):

T2:=int (diff (int (diff(T1l,z),z),cz),cz):

S3:=52:

T3:=T2:

k:=14+I*n: ck:=1-I*n: m:=1+n"2:

Write the result of the previous - (3,4) - step.

>f0l:=a:F2:= £f01: h2l:= 0: h02:=

2*r "2+ n M4 *f01+4*r 2+ n"2*f014+2*r"2*£f01: H4:= 0: hd4:= 0: hl01:
g3:= 0: g001:= 0O:

H101l:= 0: G3:= 0: HO02:= 0: H21:=

2% "2 n M4 £01+44* " 2* n"2*x£01+2*r"2*£01: GOOl:= —-r*n"2*f01-r*£f01:

gll:= 0:
Gll:= 2*r*n"2*f01+2*r*f01: FO0l:= n*f0l: f2:= -n*f01:



Introduce new variables

>w2:=u2+I1* (z*cz+B*z"2*cz"2): cw2:=u2-1* (z*cz+B*z"2*cz"2):
w3:=u3+1I* (z"2*cz+cz"2*z+A*z" 2% cz 2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz""3*%z"2) :

cw3:=ul3-1* (z"2*cz+cz"2*z+A*z"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

Write a mapping

>f:=

r*ck*z+

(F24+I*£2) *2z"2+ (FOL1+I*f01) *w2+

(F3+I*f3) *z"3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=

r*k*cz+

(F2-1I*£f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fl1ll) *cz*cw2+ (FO01-I*£001) *cw3:

g:=

rr2*m* w2+

(G3+I*g3) *z"3+ (G11+I*gll) *z*w2+ (GO01+I*g001) *w3+
(GA+T1*gd) *z"4+ (G21+I*g21) *z"2* w2+ (GO02+I*g02) *w2" 2+
(G101+I*gl01) *z*w3:

cg:=

r*2*m*cw2+

(G3-I*g3) *cz"3+(G1l1l-I*gll) *cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*gd) *cz"4+ (G21-I*g21) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01) *cz*cw3:

h:=

r"3*mN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HOL11+I*h011l) *w2*w3:

ch:=

r°"3*mM"2*cw3+

(HA-TI*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3+

(H5-I*h5) *cz”"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HO11-I*h01l1l) *cw2*cw3:

Write the reations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):



Write the coefficients of the (4,5)-jet.

>P[4,0,0,0]

:=expand (
:=expand (
:=expand (
:=expand (

P1[(4,0,0,0] :=subs(1=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[4,0,0,0])*I):

P1[(3,1,0,0] :=subs(1I=0,P[3,1,0,0]): P2[3,1,0,0]:=expand((P[3,1,0,0]~-
P1[3,1,0,0])*I):

P1[2,0,1,0] :=subs(1=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]~-
P1[(2,0,1,0])*I):

p1[(1,0,0,1]:=subs(1=0,P[1,0,0,1]): P2[1,0,0,1] :=expand((P[1,0,0,1]~-
P1[1,0,0,1]1)*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,2)))
Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,Ccz)))
0[(3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cCcz)
Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
0[(2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q0[1,1,0,1]:=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u3))):
Q[0,0,1,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):
Q1[5,0,0,0] :=subs (1I=0,0Q0[5,0,0,0]): ©2[5,0,0,0] :=expand((Q[5,0,0,0]~-
Q115,0,0,0])*1I):

Q1[(4,1,0,0] :=subs (I=0,0Q0[4,1,0,01): 02[4,1,0,0] :=expand((Q[4,1,0,0]~-
01(4,1,0,0])*1):

Q1[3,2,0,0] :=subs (1=0,0[3,2,0,0]): Q2[3,2,0,0] :=expand((Q[3,2,0,0]~-
0113,2,0,0])*I):

Q1[3,0,1,0] :=subs(1=0,0[3,0,1,0]): ©02[3,0,1,0] :=expand((Q[3,0,1,0]~-
Q113,0,1,0])*I):

01[(2,1,1,0] :=subs (I=0,Q0[2,1,1,01): 02[2,1,1,0] :=expand((Q[2,1,1,0]~-
01(2,1,1,0])*1):

Q1[1,0,2,0] :=subs(1=0,0[1,0,2,0]): ©02[1,0,2,0] :=expand((Q[1,0,2,0]~-
Q111,0,2,0])*I):

Q1[2,0,0,1] :=subs (1I=0,0[2,0,0,1]): ©2[2,0,0,1] :=expand((Q[2,0,0,1]~-

Q172,0,0,1])*I):

subs
subs
subs
subs

:=expand (subs ([z=0,cz=0,u2=0,u3=0]
:=expand (subs (

=0,cz=0,u2=0,u3=0
=0,cz=0,u2=0,u3=0
=0,cz=0,u2=0,u3=0
=0,cz=0,u2=0,u3=0
=0

(
(
(
( ,cz=0,u2=0,u3=0

Write the equations and te variables.

>X:={

g4,H5,h5,64,h011,F11,f11,902,G02,F3,£001,F001,f3,C1,C2,H31,H12,h12,

HO11,g101,H201,G101,

h201,g21,G21,h31}:
>FEQ:={
174,0,0,0]

=0,pP2(4,0,0,0]=0,

,diff(e2,z,2z2,2,2))):

,diff(e2,z,z,z,cz))):
,diff(e2,2z,z,cz,cz))):
,diff(e2,z,z,u2))):
,diff (e2,z,cz,u2))):
,diff (e2,z,u3))):

))



[3,1,0,0]1=0,P2[3,1,0,0]1=0,
p[2,2,0,0]=0,

[2,0,1,0]=0,P2([2,0,1,0]=0,
p(1,1,1,01=0,
p1[(1,0,0,1]1=0,P2[1,0,0,11=0,
01(5,0,0,01=0,02[5,0,0,0]=0,
©1[(4,1,0,0]=0,02(4,1,0,0]=0,
01[(3,2,0,01=0,0213,2,0,01=0,
©1(3,0,1,01=0,02([3,0,1,0]=0,
01(2,1,1,0]=0,02(2,1,1,0]=0,
©1(1,0,2,01=0,0211,0,2,01=0,
01(2,0,0,11=0,02(2,0,0,1]=0,
o(1,1,0,1]=0,
0[0,0,1,11=0

26 equations.

>sol:=solve (EQ) :

>sol[4];

{h31 =0,h011 =0,HI2 =0,H5 =0,h5=0,G4=0,g4=0,g21 =0,

1 1
H3l =4rn*a®> +8rn*a® +4ra®, G02 =—r*n+—r*n® G21 =2a* +2n*d?,

12 12
1 1
G101 = Er fnt -nta? -a? - Er hi2 =2rn*a® +4rn*a® +2ra?,
a5 1y - - -
gl01 —grn +§r n,n=n,a=a,r-=r,
1 6 4 2. 1 5 4 2 1 s 215
H201 = Rr n’-rna +Er n* -2 rn*a? -Rr n*-ra -Rr,
1 rn? +16a” +7* 148a* +7r4n* +37* 1
f0015'372 , ,C] :g r2 F]] _EI" n,
ln(r 3r4-164%) 1 n(rtnt-16a* +1%) _
13 = 6 - FOO]—32 p ,C2 = 12rn
| 1 3r4n* -16a” -1* | R R B
- - — = _— - — + — + —
fl1 nnr ,F3 = T p , h201 8rn 47 Sr n,
3 4 2.5 41 2 2 I s s, 155,15
- - — - -— -— - — + — + —
g02 g/ M 4a 16" 16rn -4n“a",HOII RO LA n}

>CCl:= 1/8* (48*a"2+r"4*n"24+3*r"4) / (r"2);



2,,4.2 2 4
CC]F1148a rn-+3r
8 72

Then we see that it is not a cubic for all n

Type IIIb.

Here we put q:=1/q

Preparations.
We solve the implicit equation F=2*arctg(P/(1+y))-
q*In((1+y)”*2+P*2)=0 with respect to P with the condition
P(0)=0.

restart:readlib (mtaylor) :
alll:= g:
al[2]:= 1/2*g+1/2*gq"3:

a[3]:= 1/3*g"3+1/2*g"5-1/6*q:

ald4]:= 1/3*g"5+5/8*gq"7-5/24*g"3+1/12*q:
al[b5]:= -1/20*g-13/40*g"5+3/8*gq"7+1/8*q"3+7/8*g"9:
al6]:= 161/720*g"5-389/720*g"7+7/16*q"9+21/16*q~11-7/90*g"3+1/30*q:
al[7]:= -1/42*g+1/20*g"3-11/80*g"5+179/420*g"7-
37/40*g"9+1/2*g"~11+33/16*g~13:
al8]:= -331/10080*g"3+73/960*g"5-3547/13440*g~7+4213/5040*g"9-
103/64*g"114+33/64*g"13+1/56*q+429/128*g"15:
>

>P:=normal (sum('al[k]*y*k', 'k'=1..8));

L 8 I o3, s 3. 1 55 14 1 4 5.9 4 7.5 4 3
= + + +— +— +— - +— += -
P: 2y qray tvqy 2)’9 3y q 2y q 6y q 3y q Sy q 24y q

Loy s B35 s.3 s 7,15 3,75 9,161 o5 38 ¢,

169£611_l63i6_i7 L73_£75@77
167 1 1671 T90Y 1 T30Y 1Y 17207 1 Tg0Y 4 Tapo” 4

_£79l711£713
10Y 4 TRVt eya



>F:=mtaylor (2*arctan (P/ (1+y))-g*1n((1+y)"2+P"2),v,9):
>pb[l] :=solve(coeff (F,vy,1)=0,al[l]);
b =q
1

>pb[2] :=solve(coeff (F,vy,2)=0,al[2]);
b 1 +1
S TAETA

>pb[3]:=solve(coeff (F,v,3)=0,al[3]);
1 ;1 5 1
= _ +7 -
byi=3 4 50 ~44

>b[4] :=solve(coeff (F,vy,4)=0,al4]);
1 5.5, 3
— + = - +—
bymRa tgd Tq 1 T pd

b[5] :=solve (coeff (F,vy,5)=0,al[5]);
b 1 _E +§ +l 3+f 9
=7 209 207 34 tg7 *g4

>b[6] :=solve(coeff (F,vy,6)=0,a[6]);
161 5 389 7 +;l 9, 21 11 T 5

be=7209 "7209 *167 T167 909 *30¢

>pb[7] :=solve(coeff(F,y,7)=0,al7]);

pooo Lo Loy 1L o 179 5 37 5 1, 33
7T T4t 20‘] 80‘1 "109 "409 29 164

>b[8] :=solve (coeff (F,v,8)=0,al[8]);
331 5, 73 5 3547 , 4213 _103 n .33 5,1 429

= + - ¥
by =" 100807 Y9609 134409 350409 6a ¢ ‘ea? t3567 1289

>

>restart:readlib (mtaylor) :
A:=0:

bll]:=q:b[2]:=1/2* (g"2+1)*q:b[3]:=1/6* (-
1+2*g"2+3*g™4) *q:b[4] :=1/24* (8*q"4+15*g"6+2-5*q"2) *q:
b[5]:=1/40* (-2+5*g"2-
13*g"4+15*g"6+35*g"8) *g:b[6]:=1/720* (945*gq"10+161*g"4+24-56*q"2-
389*g"6+315*g”"8) *q:b[7]:=1/1680* (-40+3465*q"12-
231*g*4+716*g"6+840*g~10+84*g"2-1554*g"8) *q:b[8]:=1/40320%* (-
1324*g"2+720+135135*g"14-10641*g"6+33704*gq"8+20790*gq"12+3066*gq"4-
64890*g~10) *g:
P:=normal (sum('b[k]*y"k','k'=1..8)):



Q:=mtaylor (P"2+y"2,vy,8):

First step: (3,4)-normalization ---------
(2,3,4) jet

T:=subs ([x=(I*z-I*cz)/2,y=(I*z+I*cz)/(2*1I)],x*P+n*Q) :
S:=subs ([x=(I*z-I*cz)/2,y=(I*z+I*cz)/(2*I)],P):
Sl:=mtaylor (4*S/q/ (g"2+1),[z,cz],7): Tl:=mtaylor (101606400*T/n,
[z,cz],8):

S2:=normal (int (diff (int(diff(S1l,z),z),cz),cz)):

T2:=int (diff (int (diff(T1l,z),z),cz),cz):

S3:=52:
gqg:=50803200*g"2+50803200:

T3:=collect (n* (T2-gqg*S2) /6350400, [z,cz],distributed) :

Result check.

>S[1,0,0,0] :=simplify (expand(subs ([z=0,cz=0],diff(S3,2z))));
S[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(S3,z,cz))));
S[2,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z,2))));
Print (' XXXXXXXXXXXXXXXXXKXXXKXXKXKXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2)))):
T[1,1,0,0]:=simplify (expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0]:=factor (normal (simplify (simplify (expand(subs([z=0,cz=0],
diff(T3,z,z,cz))))/2)));
T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2,2))));
S10.00=0
SLL&O:ZI
SQQQNZO

XXXXXXXXXXXXXXXXXXXXXXXXX

71&0&'_0
TLLQO'ZO
T, 00070

TiLom::I(q -21In)(q tI)(q -1)

T 0

3,0,0,0

Introduce the notations.



>k:=2*n*q"2+I1*g+I1*g"3+2*n
ck:=2*n*gq"2-I*g-I*q"3+2*n
M:=factor (expand (k*ck)) ;

2
M:=(q* +1) (¢* +4n?)

Introduce new variables
>w2:=u2+I*z*cz: cw2:=u2-1*z*cz:
w3:=u3+I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+Ccz"2*z+A*z"2*cz"2) :
Write a mapping
>f:=
r*ck*z+
(F2+I*f2) *z"24+ (FO1+I*£01) *w2:

cf:=
r*k*cz+
(F2-I*f2)*cz"2+ (FO1-I*£f01) *cw2:

g:=
rA2*M*w2+
(G3+I*g3) *z"3+ (G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
r " 2*M*cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+(GO01-I*g001) *cw3:

h:=
r*"3*MN2* w3+
(H4+I*hd) *z74+4 (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H1I014I*h101) *z*w3:

ch:=
r*3*MM2*cw3+
I*h21)*cz"2*cw2+ (HO2-I*h02)
I*hl101)*cz*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg) :
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (3,4)-jet

(H4-I*h4) *cz"4+ (H21- *cw2”2+ (H101-

>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2))):
P[2,1,0,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):

P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff (e2,u3)))

[z

1(3,0,0,0] :=subs (1=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]-



1(2,1,0,0]
171,0,1,0]

170,0,0,1]

Q[4,0,0,0]

Q[3,1,0,0]
Ql2,2,0,0]

0[2,0,1,0]
Q[1,1,1,0]

Qr1,0,0,1]

:=subs (I=0,P[2,1,0,07):
:=subs (I=0,P[1,0,1,071):

:=subs (I=0,P[0,0,0,17):

:=expand (subs ([z=0,cz=0,u2=0,u3=0]
:=expand (subs ([z=0,cz=0,u2=0,u3=0]

1(3,0,0,0])*I):
pP212,1,0,0]
P172,1,0,0])*I):
27(1,0,1,0]
1(1,0,1,0])*I):
2[0,0,0,1]
170,0,0,17)*I):

:=expand (subs ([z=0,cz=0,u2=0,u3=0]

:=expand (subs ([z=0,cz=0,u2=0,u3=0]
:=expand (subs ([z=0,cz=0,u2=0,u3=0]

:=expand (subs ([z=0,cz=0,u2=0,u3=0]

:=expand ((P[2,1,0,0]-

:=expand((P[1,0,1,0]-

:=expand((P[0,0,0,1]-

,diff(e3,z,2,2,2))):

,diff(e3,2z,2z,z,cz))):
,diff(e3,z,z,cz,cz))):

,diff (e3,z,z,u2))):
,diff (e3,z,cz,u2))):
,diff (e3,z,u3))):

:=expand ((Q[4,0,0,0]-
:=expand ((Q[3,1,0,0]-
r=expand ((Q[2,0,1,0]-

:=expand ((Q[1,0,0,1]-

4

4

0
0
0

4

4

0
0,

0,

=0

Ql[4,0,0,0] :=subs(I=0,0[14,0,0,0]): ©02[4,0,0,0]
Q1[4,0,0,0])*1):
©1[(3,1,0,0]:=subs (I=0,013,1,0,01): ©02[3,1,0,0]
Q1[3,1,0,01)*I):
Q1(2,0,1,0] :=subs(1=0,0[2,0,1,0]): ©02[2,0,1,0]
01(2,0,1,0])*I):
Q1[1,0,0,1]:=subs(I=0,0[11,0,0,1]): ©2[1,0,0,1]
Q1[1,0,0,11)*1):
Write 17 equations.
>EQ:={
P1(3,0,0,0]=0,P2[3,0,0,0]=
p1(2,1,0,0]=0,P2([2,1,0,0]=
p1[(1,0,1,0]=0,P2[1,0,1,0]=
P[0,0,0,1]=0,
0174,0,0,01=0,02[4,0,0,01=
©1[(3,1,0,0]=0,02[3,1,0,0]=
Q[2,2,0,01=0,
©1[72,0,1,0]=0,02[2,0,1,0]=
ofr1,1,1,01=0,
©1(1,0,0,11=0,0211,0,0,1]
}e
Solve the system.
>solve (EQ) [3]1;
{H21 =1* (20nr g +5nr?q° +160n3r2q9 +320n° 2 g’ +40n* 1P q" -2n1? q’

+ 80 n’

-2q4f2 -32n Y -320t g2 -96nt gt 2 -96 nt g2 2 +24 n?
1602 g8 2 -48n* ¢t 2 - 48 n* g8 2 425 n 12 g + 14 n i gb

@ -16m’r ¢ -nirtg’ -32n°r ¢ -8n* g’ -1

6n2q2ﬂ -16n°r
rq"”
~64°f2-64°f2

rq



-2q10f2 +3nr2q17 +48nSr2q13 +224l’157"2q11 +400nSr2q9 +200n3r2q11

1 1 1
+1121° 2 ¢'3)/q, FOI =n* g’ +§nr2q5 +§nr2q3 -gnrzq -2, G001 =- gr(

20t -4 -3¢ R -nrr@ +3nrtg +8nrtg’ v 120 g0

1323 g  v6nrtq’ +24nP? g - 12022 -3 ¢* 12)/q, g001 =0, H4 =0,
h4 =0,G3 =0,g3 =0,HI01 =0,hl101 =0,gl1 =

3 3.9 2

2 4 1 1
ntq" -4r g -2 ¢ n +§r3n2q-§r3q9+8r3q3-§r3q”,F2

‘I”3q7 _136],.

_L?)rzqg +12an2q7 +5r2q7 +r2q5 +20n2r2q5 +4nzr2q3 -r2q3 -4n2r2q -24 .
12 q

1
, f01 =§(3r2q9 +36n2r2q7 +5r2q7 +r2q5 +60112r2q5 +12nzr2q3 -r2q3

-12n%rt g -24n2)q, Gl =r (-8n*f2 -4r*n’q-2¢* 2 -nr*q’ +3nr’q"

18nrtg’ + 123 q° +32n° P g  +6nirtq’ 1240 7 -8 1P P2 -24 2)/g,

8 1 5 10 40
g=q¢.2 = n=nr=rH02=-n*r"qg+—1q¢ ->rq¢’ -—r*q¢" -—n*r* g
3 6 6 3 3
56 5 4 13 200 4 4 o 112 4 40 110 100 5 4 0 8 24 5.4 5 4 3
- - - - +i +i
3 3 g 3 g 3 Mgty tantrig
16 4 4 3 2 4 15 44 13 25 45 T 4 s 1 a i, 1 45
+— - - -= - - o
3 4n°r'g° -8n"r'q g4 T3 aT gty
20 80 160 2
-?n2r4q7-?n2r4q9-Tn4r4q7,h02 251’2(20711’2q”+5nr2q9

+160n° 1 ¢° +320n° 2 q" +40n* * q" -2nrtq" +80n° ¥ ¢° - 16 0’ 1 ¢°

-nrt g =320 -8t g -24n gt 2 -160° 1 q -3¢ 2 -48nt 2
48 nt g2 - 144 nt gt 2 - 144t P2 240 P g - 24P B2 -T2 gt 2
-202 g0 2 +25n g v 140t g 9482 -94¢°2 -3¢0 2 +3nitq"
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Second Step: (4,5)-normalization --------- (3,4,5) jet
>

>restart:readlib (mtaylor) :

A:=0:B:=0:
b[l]:=q:b[2]:=1/2* (g"2+1) *q:b[3]:=1/6%* (-
1+2*g"2+3*gr4) *q:b[4] :=1/24* (8*g™4+15*g"6+2-5*g"2) *q:
b[5]:=1/40* (-2+5*q"2-
13*g"4+15*g"6+35*g"8) *g:b[6] :=1/720* (945*gq"10+161*g™4+24-56*gq"2-
389*g"6+315*g”"8) *g:b[7]:=1/1680* (-40+3465*g~12-
231*g™4+716*gq"6+840*g~10+84*g"2-1554*g"8) *q:b[8]:=1/40320%* (-
1324*g”2+720+135135*g"14-10641*g"6+33704*gq"8+20790*g"12+3066*g"4~-
64890*g~10) *qg:
P:=sum('b[k]*y*k','k'=1..8):

Q:=mtaylor (P"2+y"2,vy,8):

T:=subs ([x=(I*z-I*cz)/2,y=(I*z+I*cz)/(2*I)],x*P+n*Q) :
S:=subs ([x=(I*z-I*cz)/2,y=(I*z+I*cz)/(2*I)]1,P):
Sl:=mtaylor (4*S/q/ (g"2+1),[z,cz],7): Tl:=mtaylor (101606400*T/n,
[z,cz],8):

S2:=normal (int (diff (int (diff(Sl,z),z),cz),cz)):

T2 :=normal (int (diff (int (diff (T1l,z),z),cz),cz)):

S3:=52:
gq:=50803200*g"2+50803200:

T3:=collect (n* (T2-gqg*S2) /6350400, [z,cz],distributed) :
k:=2*n*g"2+I*g+I*g"3+2*n:
ck:=2*n*gq"2-I*g-I1*g"3+2*n:

M:=factor (expand (k*ck)) :
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1 1
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1
ﬁ(945 g +161 g* +24 -56 ¢* -389 ¢° +315¢%) ¢*

]
WL@(CI2 +1)g* (-2 +5¢* -13¢* +15¢° +35¢%)

Fp 12 436 (80 4156042 -5 )

2
M:=(qg*+1) (g* +4n?)

>f2:=a: H4:= 0: g3:= 0: hd:= 0: G3:= 0: H101l:= 0: g001l:= 0: hl0l:=
0: hO2:= =-2/3*r"2* (=224*n"5*r"2*gq"11-80*n"5*r"2*g"5-
48* N "5*r " 2*ghl3+8* n"3* " 2*gh3-3* n*r"2*gq”17-200*n"3* r"2*gq~11-
112*n""3*r"2*g”13-160*n"3*r"2*g"9-
40*n"3*r " 2*xgh7+32* n"5* " 2*gh3+48*n" 4+ £2-400*n"5*r"2* g9~
320* n"5*rh2xgh7+3*gr4F£2+9*gh6*x£2-24* n"3*r"2*xgt15-20* *n*r"2*gt1l-
14*n*r"2*g"15+16*n"3*r"2*g"5-25*n*r"2* g~ 13-

5 n*r"2*gr9+16*n"5*r " 2*q+9*gr8* f2+3* g 10*f2+144*n"4*gh4*f2+144*n"4*
gr2*f2+48*nM 4 gr e f2+2* n*r 2 g 7+n*r 2 g 5+24*n " 2*gr8* £2+72*n"2*q" 6
*£2+472* N 2xgra4*£2424*n"2*xgr2*£2) /g: h2l:= -100/3*n"2*r"4*g~11-
80/3*n"2*r"4*gr9-40/3*n"4*r"4*gqh5-8* n"4*xr"4*gqr13-4*n"2*r"4* g 15-
160/3*n"4*r"4*g"7-56/3*n"2*r"4*gq~13-5/6*r"4*gq" 9~
20/3*n"2*r"4*gr7+8/3*n"2* rN4*gh5+4/3*n"2*xrN4*gh3+8/3*nN4*rhdxg-
7/3*r"4*gr15+16/3*n"4*r"4*g”3-200/3*n"4*r"4*gr9-112/3*n"4*r"4*gr1ll-
1/2*r"4*g”~17-10/3*r"4*g"11+1/3*r"4*g"7+1/6*r"4*g"5-25/6*r"4*g"13:
FOl:= n*r"2*g"7+5/3*n*r"2*g"5+1/3*n*r"2*gq"3-1/3*n*r"2*g-f2: H21:=
—r"2*% (=224*n"5*r"2*g”11-80*n"5*r"2*g"5-



48*NAS*rA2xq 134+8* N 3*r 2% g 3-3*n*rr2%gr17-200%n"3*r 2*qr11-
112*n"3*r"2%q~13-160*n"3*r "2*q"9-

40*n 3% 2% g T+32*%n N 5*r 2% g 3432*n 4% £2-400*n 5% r 2% gt 9
320%N 5*rA2*qrTH+2*q AX E24+6%qr6*£2-24*n 3*r 2% 15-20*%n*r 2% q 11—
14*n*r"2*g"15+16*n"3*r"2*g"5-25*n*r"2*gq~13-
S*n*rA2*%qrO+16*n 5 r 2% qH6rqr8rE2+2%q N L0*£2496%n A% qrA*£2496%n 4*gn
DX E2+32*% NN A*qrE*E24+2* N T 2% g TN *r 2% g 5+16*n 2*q 8 F2+48*n 2% qr 6 f

2448*n 2% q M A*E2+16%n 2% 2% £2) /q: £0l:= —1/12% (12*n~2*r"2*g-
12%nA2*rA2%qr3-60*N 2% 2% g 5-36*N"2*r 2% q T+24*n*£2-r"2*gq"5-
S*rA2*xgrT4rA2*%qr3-3*%r 2%qr9) /q: F2:= —1/12% (-3*r~2*g~9-

12*n"2*r " 2*gnhT7=-5*r"2*xg"7-20*n"2*r"2*gq"5-r"2*g"5-
4*An 2 " 2*gh3+r 22X g 3+4* n 2% r " 2*q+24*n*f2) /q: GOO0l:= 1/3*r* (-
12*n"3* " 2*gr9-32*n"3*r "2 gqhT7+3*gr4*£2-3* n*r"2*gr11-24*n"3*r"2*g"5-
8*n*r"2*gro9+3*gr2*xf2-

6*N*r " 2*ghT7+12*n"2* g 2*f24n*r"2*gh3+12*n"2*f2+4*r"2*n"3*q) /q: HO2:=
-100/3*n"2*r"4*g~11-80/3*n"2*r"4*g"9-40/3*n"4*r"4*g"5-
8*nN4*r"4*grl13-4*n"2* r"4*xgr15-160/3*n"4*r"4* g 7-56/3*n"2*r"4*gr13-
5/6*r"4*g"9-
20/3*n"2*r"4*gh7+8/3*n"2* rN4*gh5+4/3*n"2*xr "4+ gh3+8/3*n4*rhdxg-
7/3*r"4*gr15+16/3*n"4*r"4*g”3-200/3*n"4*r"4*gr9-112/3*n"4*r"4*gr1ll-
1/2*r"4*g”~17-10/3*r"4*g"11+1/3*r"4*g"7+1/6*r"4*g"5-25/6*r"4*g"13:

gll:= -4*r"3*n"2*g"5-16/3*r"3*n"2*q"7+2/3*r"3*n"2*q-2*r"3*gq"9*n"2-
1/2*r"3*gq"11-4/3*r"3*g"9-r"3*g"7+1/6*r"3*q"3: Gll:= -r* (-
12%n~3*r 2% qr0-32*n 3% 2% qrT4+2%q A% £2-3%n*r 2% qr11-24%n 3% 2%*g 5
8*n*r/\2*q/\9+2*q/\2*f2_

O*N*r 2+ g T7+8* N2 g 2* f24n* r 2 gt 3+8*n 2% f2+4* r"2*n"3*q) /q:
Introduce new variables

> w2 :=u2+I1* (z*cz+B*z"2*cz"2) : cw2:=u2-1* (z*cz+B*z"2*cz"2) :
w3:=u3+I* (z"2*cz+cz"2*z+ (C1+I*C2) *z"3*cz"2+ (C1l-I*C2)*cz"3*z"2):
cw3:=u3-I* (z"2*cz+cz""2*z+ (CL+I*C2)*z"3*cz"2+ (C1l-I*C2) *cz"3*z"2):

Write a mapping
>f=
r*ck*z+
(F24+4I1*£2) *z"24+ (FOL+I*£01) *w2+
(F3+I*f3) *z"34+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=
r*k*cz+
(F2-I*f2)*cz"2+(FO1-I*£01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll) *cz*cw2+ (FO01-I*£001) *cw3:

g:=
r2* *M*w2+
(G3+I*g3) *z"3+(G1l1l+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g21l) *z"2*w2+ (G02+I*g02) *w2" 2+
(G101+I*gl01l) *z*w3:



cg:=
r*"2*M*cw2+
(G3-I*g3) *cz"3+(G1l1-I*gll) *cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*gd) *cz™4+ (G21-I*g2l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=
rh3* MM 2* w3+
(HA4+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+
(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*h12) *z*w2" 2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=
r"3*MN2*cw3+
(H4-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (H02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+
(H5-I*h5) *cz"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201)*cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg) :
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.
>P[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2))):
P[3,1,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,cz))):
P[2,0,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

P1(4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[(4,0,0,0])*I):

P1[(3,1,0,0] :=subs(I=0,P[3,1,0,0]): P2[3,1,0,0]:=expand((P[3,1,0,0]-
P1[(3,1,0,0])*I):

P1[(2,0,1,0] :=subs(I=0,P[2,0,1,0]): P2[2,0,1,0]:=expand((P[2,0,1,0]~-
P1[2,0,1,0])*I):

pP1(1,0,0,1]:=subs(1I=0,P[1,0,0,1]): P2[1,0,0,1] :=expand((P[1,0,0,1]~-

P1[71,0,0,1])*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,2))):
Ql4,1,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2z,Ccz))):
Q0[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,cz,cz)))

Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,u3))):



Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q[0,0,1,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3))):

01[15,0,0,0]
©l[(4,1,0,0]
01[3,2,0,0]
0113,0,1,0]
Ql[(2,1,1,0]
©1[1,0,2,0]

Q1[(2,0,0,1]

(GIol =- -

PV
16q o

2

:=subs (I=0,0[5,0,0,07]) :
:=subs (I=0,0[4,1,0,01):
:=subs (I=0,0[3,2,0,0]):
:=subs (I=0,0[3,0,1,0]):
:=subs (I=0,0[2,1,1,0]):
:=subs (I=0,0[1,0,2,0]):

:=subs (I=0,0[2,0,0,17):

02[5,0,0,0]
Q1[5,0,0,0])*I):
02[4,1,0,0]
01[4,1,0,0])*I):
02[3,2,0,0]
Q1[3,2,0,0])*1):
02[13,0,1,0]
Q1[3,0,1,01)*I):
Q2[2,1,1,0]
Q112,1,1,01)*I):
02[1,0,2,0]
Q1[1,0,2,0])*I):
0212,0,0,1]
0112,0,0,1])*I):
Write 26 equations.
>EQ:={
P1[(4,0,0,0]1=0,P2][
P1[3,1,0,0]1=0,P2]
P[2,2,0,0]=0,
p1(2,0,1,0]=0,P2([2,0,1,0]
pPr1,1,1,01=0,
p1(11,0,0,1]=0,P2[1,0,0,1]

0,0]
0,0]

4,0,
3,1,

01(5,0,0,01=0,02[5,0,0,0]=0,
01[(4,1,0,0]=0,0274,1,0,0]=0,
01[(3,2,0,01=0,0213,2,0,0]1=0,
©1(3,0,1,01=0,02([3,0,1,0]=0,
01(2,1,1,0]=0,02(2,1,1,0]=0,
01(1,0,2,01=0,0211,0,2,0]1=0,
01{2,0,0,11=0,02(2,0,0,1]=0,
o(1,1,0,11=0,
Q[ro0,0,1,11=0

Solve the system.
>sol:=solve (EQ) :
Here is the solution for n=0.

0,
0,

:=expand ((Q[5,0,0,0]-
r=expand((Q[4,1,0,0]-
:=expand ((Q[3,2,0,0]-
r=expand ((Q[3,0,1,0]-
r=expand ((Q[2,1,1,0]-
:=expand ((Q[1,0,2,0]-

r=expand ((Q[2,0,0,1]-

0,

0,

>sol[6];
Q 10 .4 _ 1 44_13 64_l 84_37 12 4
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+q4r4+13q6r4+42q8r4+37c]12r4
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rq(q*+1)
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14 11 1 1

HOII =-r*¢"a -?r3q10a -?r3q12a +§r3q6a -2 ¢%a +§r3q4a,

1 1 5 1
gl01 =-§r2q8a +gr2q2a -gr2q6a -grzq“a,

1 7 11 1 1
h201 =-§r3q‘4a -§r3q10a -ZrSc]]za +8r3q6a -r*qda +6r3q4a,
G02 :-lrzqga +lr2q2a -érzq(’a -lrzq“a n=0,9g=q,B=BH20] =- !

2 6 6 6 ’ ’ ’ ’ 144
(¢"+2¢* +1)rq’
(9¢"™r* +144a> +58 ¢ r* +¢* 1 + 13¢5 +42 4% 1" +37 ¢ 1Y), a = q,

32 3 L oo 555 154
== - + = + = =
g21 Yrraasyriqtatyrigatyrgars=r,
Cl :2149q14r4+l44a2+58q10r4+q4r4+132q6r4+42q8r4+37q12r4,Fu:O,
q’r*(q* +1)
| 1 1 3
=- _ += -

F3 yraatgraq-yraq,
FO0 =~ 1 9™ +144 4> +58 ¢ r* +g* r* + 13 ¢%r* +42 ¢ 1% +37 ¢4

288 rq(g>+1) ’

1 1 1
f001 :qusa “prad +graq3,g4 =0,G4=0,h5 =0,H5 =0,h011 =0,

{ ) 1 5 77 143
=- Sq +— -— 3 = glopt - gt - 12t - 04
JI=-rq*atsraq-Sraq.g02 =5-q"r' - g™t -5 g rt - =g
_qur“- 7q6r“+rZBq6+2rqu4-iq4r4+Vquz‘4‘12 hlzzirqz(
48 144 36 S

96 ¢ r* +9r4 ¢ +48 ¢ a® +48a® +96a* > +100 ¢'0* +48 ¢+ - 164" 1!



1
gt rt =128 309", H31 =- ——rq? (96 ¢Mrt + 914 g% - 144 ¢* a?

36
- 144 a* - 288 a* q2 +100 q16 r* +48 q18 M -16 qlo P +q4 M -12 q8 r* +30 q12 r4)
1 31 1 1 1 1
.G21 =2 4° _Zq16r4 -%qlzr“ -%q“r“ +Eq6’,4 +Zq8r4 -9q10r4-2q14r4,
C2=0,h31 =2rq¢"a+4r¢%a -§r3q4a +232r3q12a +238r3q10a -§r3q6a,
1 11
HI2 =r q14a +2r3q8a -fr3q4a +—r3q12a +Er3qloa -lr3q6a}
3 3 3 3
>CCl:=

factor (1/24% (9%¥g"14*r~4+144%a”2+58*q 10*r A+qr4*r 4+13*g 6*r 4+42%q
ABRLAA43THQNL2* L ) [ (QP2*F 2% (qh2+41) ~2)) ;
ccl _:L9q14r4 +144a> +58 g0 r* + g r* 413 g5 +42 45 1 437 g2 4
© 24 2
q’r* (g’ +1)

Here is the solution for general n:
>sol[7];

1
{HOII =0 (816 it gl - 1488 n’ 2 ¢® +2320n° P ¢ +8nP 1P ¢ + 145 n 1 gV
-1080 n° 2 g"' +408 n’ 1 ¢"* - 1496 0’ 1? ¢° - 744 n? r* q7 - 240 n° 1 ¢°
-2160 n° r* q° -2992 n* ? ¢ + 1160 n® ¥ ¢"° - 576 n* ¢* a +96 n* 4> a

-1344n*¢%a -672n* q%a - 288 n* q%a +48 n*q*a +48n*q*a - 187 nr* ¢
t51nr g =120 P ¢® - 135nr* ¢ -84 ¢ a -36¢q%a +6¢%a +6q*a
196n*a -93nr*qg’ +16n°r*q-15nr*q" +nr’* ¢’ -144n* g2 a - 1056 n* ¢* a
-528n%q'%a -288n*q'%a -66¢%a +18¢* nir* -18 g'*a +288 n’ ¢! 1?

+1392 nSq15 2 +696 n3q17 7 +87nq19 rr + 144 0’ q19 rz)r3,H20] =- 144((

144nr*qg’a +141 ¢+ -6912¢" n* r*a -864 nr* ¢° a + 3636 ¢'° n? r
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-2304 n* a® - 360 ¢'*n? r* - 1584 ¢ n* 1t - 648 n? 1t g% - 232 02 ¥ ¢°

1912 n* rtg® - 64 n? gt + 144 0 ¥ gt - 192 n* 1t g - 1552 ¢ n?
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11344 > P rra - 1344 gn’ P a - 5424 g2 n* - 15 ¢4 - 1416 ¢ *
1
+1152 r* Bn* ¢* + 144 ¥’ B ¢* +288r23q6)/q2,F3 =- 7f2(60r2q7a -Tnrg

-31nrt gt -90nrtg® -190n g - 235t g2 - 147 n it g + 52 03 4 g

t4n’rtg? -36nrt g +148 P r g +36 07 g2 +232 07 g +168 0P 1 ¢°
+1217¢°a-1277 ¢ a-48qgn* P a+48 ¢ r*n*a +36 17 ¢’ a +240 ¢ n’ r’a
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>CC2:=factor( -1/6*n*r"2*gq"7-19/54*n*r"2*gq"5-11/54*n*r"2*gq"3-
1/54*n*r"2*q) ;

CCl:=
1/72*%(52*n"2*r"4*gqh2+1636*g"10*n"2*r"4+1476*gq"12*n"2*r"4+424*n"2* "
4*gnh8-264*n"2*r"NA*xgqr6-44* n"2*r "4 qr4+432* grl4rnt2* 4 -
288*n*r"2*g"3*a-1440*n*r"2*g"5*a+288*n*r"2*g*a-
864*n*r"2*xgnh7*at27* g 1l4*r"4+432*%a"2+126*g"8*r"4+39* g 6*r"4+174*%g" 10
*rMA+111 g 12% e M AR3* g At d) /(e 2xgh 2t (gh2+1) N 2)

1 2
CC2:=-§nr2q(9q2 +1)(g* +1)

Then we see thatifgammais non-zero, then it 1s
not the cubic.

>ccl:=subs (n=0,CC1) ;
1 27¢"r* +432a% +126¢% 1 +39¢°r* +174 ¢ ¥ + 111 ¢4 +3 g% *

ccl =— 5
?q* (g% +1)

72

Then we see that 1f n=0, then 1t 1s not the cubic as
well.

>
>

Type IV for non-zero delta.

First step: (3,4)-normalization ---------



(2,3,4) jet

>restart:readlib (mtaylor) :
A:=0:x:=(z+cz)/2:y:=(z-cz)/ (2*I):

S:=exp(y) :
T:=exp(x+n*vy) :

Sl:=mtaylor (4*S,[z,cz],8): Tl:=mtaylor (T, [z,cz],8):
S2:=int (diff (int (diff(S1,z),z),cz),cz):
T2:=int (diff (int (diff (T1,z),z),cz),cz):

S3:=52:
T3:=(4*T2-(14+n"2)*3S2) *4
Result check.

S[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(S3,z))));
S[1,1,0,0]:=simplify(expand (subs([z=0,cz=0],diff(S3,z,cz))));

S[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z,2z))));
Print (' XXXXXXXXXXXXXXXXXXXXKKXKXX") ;
T[1,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,2z))));
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0]:=simplify (expand (subs([z=0,cz=0],diff(T3,2z,2z,cz))))/2;
T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,2)))):
S10.00=0
SLLQO::I
%ﬁﬂﬂ:zo

XXXXXXXXXXXXXXXXXXXXXXXXX

T\ 0,00
Tl,l,O,O::0
T2,0,0,0:=0

Ty, go =1 -In+n®-In’+1+In’
T3,0,0,0:=0

Introduce the notations.
>k:=1-I*n+n"2-I*n"3+I+I*n"2:
ck:=1+I*n+n"2+I*n"3-I-I*n"2:

m:=expand (k*ck) :

Introduce new variables
>w2:=u2+I*z*cz: cwl2:=u2-1*z*cz:
W3:=ul3+1I* (z"2*cz+Ccz"2*z+A*z"2*Ccz"2) :
cw3:=u3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping



>f:=
r*ck*z+
(F24+I*f2) *z"2+ (FO1+I*f01) *w2:

cf:=
r*k*cz+
(F2-I*f2) *cz""24+ (FO1-I*£f01) *cw2:

g:=
ri2*mr w2+
(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
rh2*m*cw2+
(G3-I*g3) *cz”"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3:

h:=
r*"3*mt2* w3+
(HA4+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HLI0O1+I*h101) *z*w3:

ch:=
r*"3*m*2*cw3+
(HA-I*h4)*cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101) *cz*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (3,4)-jet.

>P[3,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2))):

P[2,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,u3)))

P1[3,0,0,0] :=subs (1I=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]~-
P1[3,0,0,0])*I):

P1[(2,1,0,0] :=subs(I=0,P[2,1,0,0]): P2[2,1,0,0]:=expand((P[2,1,0,0]~-
P1[2,1,0,0])*I):
p1[(1,0,1,0]:=subs(I=0,P[1,0,1,0]): P2[1,0,1,0]:=expand((P[1,0,1,0]~-
P1[(1,0,1,0]1)*I):

P1[0,0,0,1] :=subs(I=0,P[0,0,0,1]): P2[0,0,0,1] :=expand((P[0,0,0,1]~-

P170,0,0,171)*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))) :
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz))):



Qlz2,2,0,0]

:=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,cz))):

Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):

o[1,0,0,
0114,0,0,0]
0113,1,0,0]
01[2,0,1,0]

01(1,0,0,1]

1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):

:=subs (I=0,Q0[4,0,0,0]): 02[4,0,0,0] :=expand ((Q[4,0,0,0]-
Q1[4,0,0,0])*I):

:=subs (I=0,0[3,1,0,0]): 02[3,1,0,0] :=expand((Q[3,1,0,0]-
01(3,1,0,0])*1):

:=subs (I=0,0[2,0,1,0]): ©02[2,0,1,0] :=expand((Q[2,0,1,0]~-
Q1(2,0,1,0])*1I):

:=subs (I=0,0[1,0,0,11): ©02[1,0,0,1] :=expand((Q[1,0,0,1]-
Q1[1,0,0,1])*I):

Write 17 equations.

>FEQ:={
p1(3,0,0,0]=0,P2[3,0,0,0]=0,
p1(2,1,0,0]=0,P2[2,1,0,0]=0,
p1(1,0,1,0]1=0,P2[1,0,1,0]1=0,
P[0,0,0,1]=0,

o17{2,0,1,01=0,02(2,0,1,0]=0,
Q[ll 1/ 1/ O]:O,
0111,0,0,11=0,0211,0,0,1]1=0
}:

Solve the system.
>sol:=solve (EQ):
>so0l[3];
2., 14, ,
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Second Step: (4,5)-normalization ---—---— (3,4,5) jet

>restart:readlib (mtaylor) :
A:=0:B:=0:x:=(z+cz)/2:y:=(z-cz)/ (2*I):
S:=exp(y):
T:=exp(x+n*y) :
Sl:=mtaylor (4*S,[z,cz],8): Tl: —mtaylor(T,[z cz],8):
z),cz):
z),CzZ

z) :

S2:=int(diff (int (diff (S1,z),2z),
T2:=int (diff (int (diff(T1,2z),z),
S3:=52:
T3:=(4*T2-(1+n"2) *S2) *4:
k:=1-I*n+n"2-I*n"3+I+I*n"2:
k:=1+I*n+n"2+I*n"3-I-I*n"2:
m:=expand (k*ck) :
Fix the results of the previous - (3,4) - step.
>f0l:=a:H4:= 0: hd4:= 0: g3:= 0: H1I0l:= 0: hl01l:= 0: g00l:= 0: G3:=
0: HO2:= -2/3*r"4-14/3*r"4*n"2+4/3*r"4*n-27/2*r"4*n"4—-
125/6*r"4*n~64+50/3*r"4*n"5-1/6*r"4*n"144+2/3*r"4*n"13-
9*r*4*n~10+40/3*r"4*n"9-13/6*r"4*n"12+14/3*r"4*n"11-
55/3*r"4*n"8+20*r"4*n"7+22/3*r"4*n"3: h02:=
-8*r"2*f01*n"9+2*r"2*n"10*£01-2/3*r"4+8*r"2*£01-
19/3*r"4*n"242*r"~4*n-139/6*r"4*n"4-177/4*r"4*n"6+203/6*r"4*n"5-
23/12*r"4*n"14+31/6*r"4*n"13-1/12*r"4*n"16+1/2*r"4*n"15-
63/2*r"4*n"10+125/3*r"4*n"9-34/3*r"4*n"12+61/3*r"4*n"11-
195/4*r"4*n"84+295/6*r"4*n"74+38/3*r"4*n"3+22*r"2*£f01*n"8-
16*r"2*f01*n=-56*r"2*f01*n"3+40*r"2*f01*n"2+74*r"2*£f01*n"4~
T2*r"2*£01*n"5+62*n"6*r"2*£f01-40*n"7*r"2*£f01: gll:=
-5/6*r"3*n"6+r"3*n"5-3/2*r"3*n"4+r"3*n"3-7/6*r"3*n"2+1/3*r*3*n-
1/3*r"3-1/6*r"3*n"8+1/3*r"3*n"7: Gll:= —-4*r*f0l*n-
*r*f01*n*34+6*r*f01*n*2+1/6*r"3*n"9-1/2*r"3*n"8-
1/3*r"34+4*r*£f01+2/3*r"3*n+13/6*r"3*n"3-3/2*r"3*n"2+5/2*r"3*n"5-
5/2*r"3*n"4+7/6*r"3*n"7-11/6*r"3*n"6+2*r*n"4*£f01: f2:= 1/6*r"2*n"6-
1/3*r"2*n"5+1/2*r"2*n"4-5/12*r"2*n"3+1/2*r"2*n"2-1/6*r"2*n-
1/12*n"7*r"2+£f01*n+1/6*r"2-£f01: FO0l:= -1/12*r"2*n"6+1/6*r"2*n"5-
1/3*r"2*n"4+1/3*r"2*n"3-5/12*r"2*n"2+1/6*r"2*n-£f01*n+£f01-1/6*r"2
h2l:= -2/3*r"4-14/3*r"4*n"24+44/3*r"4*n-27/2*r~4*n"4-
125/6*r"4*n"6+50/3*r"4*n"5-1/6*r"4*n"14+2/3*r"4*n"13-
9*r"4*n~10+40/3*r"4*n"9-13/6*r"4*n"12+14/3*r"4*n"11-
55/3*r"4*n"84+20*r"4*n"74+22/3*r"4*n"3: F2:= -1/12*r"2*n"6-
1/6*r"2*n"4-1/12*r"2*n"2+£f01: H21l:= -8*r"2*f01*n"9+2*r"2*n"~10*£f01-
2/3*r"M+8*r 2% f01-6*r"4*n"24+2*r"4*n-125/6*r"4*n"4 -
75/2*r"4*n~64+181/6*r"4*n"5-5/6*r"4*n~14+17/6*r"4*n"13+1/6*r"4*n"~15-
67/3*r"4*n"~104+95/3*r"4*n"9-41/6*r"4*n"12+41/3*r"4*n~11-
115/3*r"4*n"84245/6*r"4*n"7+12*r"4*n"3422*r"2*£f01*n"8-16*r"2*£f01*n-
56*r"2*f01*n"3+40*r"2*£01*n"2+74*x"2*£01*n"4-
T2*r"2*f01*n"5+62*n"6*r"2*£f01-40*n"7*r"2*£f01: GO01l:=
2*r*f01*n+2*r*£f01*n"3-3*r*£f01*n"2+1/3*r"3*n"9-11/12*r"3*n"8-

4



1/3*r""3-2*r*f01+2/3*r"3*n+7/3*r"3*n"3-5/3*r"3*n"2+3*r"3*n"5-
37/12*r"3*n"4+5/3*r"3*n"7-31/12*r"3*n"6-r*n™4*£01-1/12*r"3*n"10:

Introduce new variables

> w2 :=u2+I1* (z*cz+B*z"2*cz"2) : cw2:=u2-1* (z*cz+B*z"2*cz"2) :

w3:=u3+I* (z"2*Ccz+Ccz"2*z+A*z"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

cw3:=u3-I1* (z"2%cz+cz"2*z+A*z"2*cz 24+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

Write a mapping
>f:=
r*ck*z+
(F2+I*£f2) *z"24+ (FO1+I*£01) *w2+
(F3+I*£3) *z "3+ (F11+I*f11) *z*w2+ (FOO1+I*£001) *w3:

cf:=
r*k*cz+
(F2-I*£f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:

g:=
rh2*mr*w2+
(G3+I*g3) *z"3+(G11+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g21l) *z"2*w2+ (GO02+I*g02) *w2" 2+
(G101+I*gl01l) *z*w3:

cg:=
r*2*m*cw2+
(G3-I*g3) *cz”3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz"4+ (G21-1*g21l) *cz"2*cw2+ (G02-I1*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=
r"3*mt2* w3+
(HA+I*h4d) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+
(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=
r°3*mh2*cw3+
(H4-I*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+
(H5-I*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz”"2*cw3+ (HOL11-I*h01l1l) *cw2*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):



e3:=subs([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.

>P[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,2))) :
P[3,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz,cz))):
P[2,0,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):

P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):

P[1,0,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

P1[(4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]-
P1[(4,0,0,0])*I):

P1[(3,1,0,0] :=subs(I=0,P[3,1,0,0]): P2[3,1,0,0]:=expand((P[3,1,0,0]-
P1[(3,1,0,0]1)*I):

P1[(2,0,1,0] :=subs(I=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]~-
P1[2,0,1,0])*I):
p1[(1,0,0,1]:=subs(I=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]~-
P1[1,0,0,1])*I):

Q[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,2))) :
Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,2z,cz))):
Q[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cz)))

0[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Ql2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q0[2,0,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q[0,0,1,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):

Q1[5,0,0,0] :=subs(1=0,0[5,0,0,0]): ©02[5,0,0,0] :=expand((Q[5,0,0,0]~-
Q1[5,0,0,0])*I):

Q1[4,1,0,0] :=subs(1I=0,0[4,1,0,0]): Q2[4,1,0,0] :=expand((Q[4,1,0,0]~-
01[4,1,0,0])*I):
Q1[3,2,0,0] :=subs (I=0,Q[3,2,0,01): 02[3,2,0,0] :=expand((Q[3,2,0,0]-
01(3,2,0,0])*1):

Q1[3,0,1,0] :=subs(1=0,0[3,0,1,0]): 02[3,0,1,0] :=expand((Q[3,0,1,0]~-
Q1[3,0,1,0])*I):

Q1[2,1,1,0] :=subs(1I=0,0[2,1,1,0]): Q2[2,1,1,0] :=expand((Q[2,1,1,0]~-
01(2,1,1,0])*I):

Q1[1,0,2,0]:=subs (I=0,0Q0[1,0,2,01): ©02[1,0,2,0] :=expand((Q[1,0,2,0]-
01(1,0,2,0])*1):

Q1[2,0,0,1] :=subs(1=0,0[2,0,0,1]): Q02[2,0,0,1]:=expand((Q[2,0,0,1]~-

Q112,0,0,1])*I):
Write the equations.
>FEQ:={
p1(4,0,0,0]=0,P2[4,0,0,0]
P1[(3,1,0,0]=0,P2[3,1,0,0]
P[2,2,0,0]=0,
pP1(2,0,1,0]=0,P2[2,0,1,0]
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0,

0,



{n =n,f001 =-

144

P[1,1,1,0]1=0,

p1711,0,0,1]1=0,P2[1,0,0,1]

01(5,0,0,01=0,02([5,0,0
01(4,1,0,01=0,02([4,1,0
01[(3,2,0,0]1=0,0213,2,0
01(3,0,1,01=0,02[3,0,1
01(2,1,1,01=0,02([2,1,1
©1[(1,0,2,0]1=0,02[1,0,2
01(2,0,0,11=0,02(2,0,0
or1,1,0,1]1=0,
Q[ro0,0,1,11=0

b

R O O oo oo

~ ~ ~ ~ ~ ~ ~

Number of equations - 26.

>sol:=solve (EQ) :
>so0l[5];
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>CC2:= 1/108*r"2*n"6+1/54*r"2*n"44+41/108*r"2*n"2;
I, 6.1 1
cC2 = 108r n 54r n* 108r n?

Then we see that ifgammais non-zero, then it is not the cubic.

Type IV for delta=0

First step: (3,4)-normalization ---------
(2,3,4) jet

>restart:readlib (mtaylor) :
A:=0:x:=(z+cz)/2:y:=(z-cz)/(2*1):
S:=exp(y) :

T:=exp(x) :



S1:=mtaylor (4*S,[z,cz],8): Tl:=mtaylor (T, [z,cz],8):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff(T1,z),z),cz),cz) :

S3:=52:

T3:=(4*T2-S2) *4:

Result check.

>S[1,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z))));

14

S[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(S3,z,cz))));
S[2,0,0,0]:=simplify (expand(subs([z=0,cz=0],diff(S3,z,2z))))
Print (' XXXXXXXXXXXXXXXXXXXXKXXXXX") ;

T[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,2z)))):
T[1,1,0,0]:=simplify(expand (subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2z,cz))
T[(3,0,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,z,2)))

%mn& =0

S0 1

50,00~ 0

XXXXXXXXXXXXXXXXXXXXXXXXX

T 6.0.0=0
Ty 10070
T, 4,000
ILLOA:ZI +1/
T3 40070

Introduce the notations.

>k:=1+I: ck:=1-I: m:=2:

Introduce new variables

>w2:=u2+I*z*cz: cw2:=u2-I1*z*cz:
w3:=u3+I* (z"2*Ccz+Ccz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping

>f:=

r*ck*z+

(F24I*f2) *z"2+ (FO1+I*£f01) *w2:

cf:=
r*k*cz+
(F2-I*f2)*cz”"2+ (FO1-I*£f01) *cw?2:



g:=
rh2*m*w2+
(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
rh2*m*cw2+
(G3-I*g3) *cz”"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3:

h:=

r*"3*m*2*w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HLIO1+I*h101) *z*w3:

ch:=

r*"3*m*2*cw3+

(HA-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3:

Write the relations for the mapping.
>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):
Write the coefficients of the (3,4)-jet.
P[3,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2z,2))):

P[2,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e2,u3))):
P1[3,0,0,0] :=subs(1I=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]-
P1[3,0,0,0])*I):

P1[2,1,0,0]:=subs(I=0,P[2,1,0,0]): P2[2,1,0,0]:=expand((P[2,1,0,0]-
P1[(2,1,0,0])*I):

pP1[(1,0,1,0]:=subs(1I=0,P[1,0,1,0]): P2[1,0,1,0] :=expand((P[1,0,1,0]~-
P1[1,0,1,0])*I):

P1[0,0,0,1] :=subs(1I=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]-
P1[0,0,0,1])*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))) :
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,2z,cz))):
Q0[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,cz,cz)))
0[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):

Q1[4,0,0,0] :=subs(1=0,0[4,0,0,0]): ©02[4,0,0,0] :=expand((Q[4,0,0,0]-
0174,0,0,0])*I):
Q1[3,1,0,0] :=subs(1=0,0[3,1,0,0]): ©02[3,1,0,0] :=expand((Q[3,1,0,0]-



01[3,1,0,07)*1I):

Q1[2,0,1,0] :=subs(1=0,0[2,0,1,0]): ©02[2,0,1,0] :=expand((Q[2,0,1,0]-
Q1[2,0,1,0])*I):

01[1,0,0,1] :=subs(I=0,0[1,0,0,1]): ©2[1,0,0,1] :=expand((Q[1,0,0,1]-
Q1[1,0,0,1])*I):

Write the equations and the variables.

>EQ:={

p1(3,0,0,01=0,P2[3,0,0,01=0,

P1(2,1,0,01=0,P2[2,1,0,01=0,

p1(1,0,1,0]=0,P2[1,0,1,0]=0,

P[0,0,0,11=0,

01[(4,0,0,01=0,02[4,0,0,01=0,

Ql[3/ 1, OI O]:OIQ2[3I 1, OI O]:OI

012,2,0,0]1=0,

0172,0,1,0]=0,02[2,0,1,0]=0,

or1,1,1, O]:OI

©1711,0,0,1]1=0,0211,0,0,1]1=0

17 equations  Solve the system.
>sol:=solve (EQ) :

>so0l[2];
2 1 1
{ G001 :2rj2—§r3,F01=—j2,F2:—j2 +6r2,f01 =-f2 +gr2,f2 =f2,r=r,
2 4 1 3 1 3 2 4 2 2 4
hm2=-§r,(ﬂl=-4rf2+§r,g]]=-§r,h21=-§r,bQ]=-8rj2+§r,

2
h02 =-8 1 f2 +§r4,H]01 =0,h101 =0,h4 =0,23 =0,g001 =0,G3 =0, H4 =0}

Second Step: (4,5)-normalization --------- (3,4,5) jet

>restart:readlib (mtaylor) :
A:=0:B:=0:x:=(z+tcz)/2:y:=(z-cz)/ (2*I) :
S:=exp(y) :

T:=exp(x) :

Sl:=mtaylor (4*S,[z,cz],8): Tl:=mtaylor (T, [z,cz],8):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):
T2:=int (diff (int (diff(T1l,z),z),cz),cz):
S3:=52:

T3:=(4*T2-52) *4:

k:=1+T: ck:=1-I: m:=2:

Fix the results of the previous - (3,4) - step.

>f2:=a: F2:=—f241/6*r"2: FO0l:= -f2: f0l:= —-f241/6*r"2: HO2:=
-2/3*r"4: Gll:= —-4*r*f241/3*r"3: h2l:= -2/3*r"*4: h02:=
—8*r"2*f2+42/3*r~4: GO0l:= 2*r*f2-2/3*r"3: H21l:= —-8*r"2*f2+42/3*r"4:

gll:= -1/3*r"3: g001l:= 0: G3:= 0: H101l:= 0: hl0l:= 0: H4:= 0:



0: g3:= 0:

Introduce new variables

>W2:=u2+1*(z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2):
w3:=u3+I* (z"2%cz+cz"2*z+A*z2"2*%cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2) *cz""3*z"2) :

cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2):

Write a mapping

>f:=

r*ck*z+

(F24+I*f2) *z" 24+ (FO1+I*£f01) *w2+

(F3+I*f3) *z "3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=

r*k*cz+

(F2-I*f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:

g:=

r"2*m* w2+

(G3+I*g3) *z"3+(G1l1l+I*gll) *z*w2+ (GO01+I*g001l) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO02+I*g02) *w2"2+
(G101+I*gl01) *z*w3:

cg:=
r*2*m*cw2+

(G3-I*g3) *cz"3+(G1l1-I*gll) *cz*cw2+ (GO01-T*g001) *cw3+
(G4-T*g4) *cz"4+ (G21-TI*g21) *cz"2*cw2+ (G02-T*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=

r*"3*m*2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(HLIO1+I*h1l01) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HOL11+I*h011l) *w2*w3:

ch:=

r*3*mM2*cw3+

(HA-TI*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201)*cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:

Write the relations for the mapping.
>e2:=subs([z=f,cz=cf],2*S3)+1* (g-cqg) :



e3:

=subs ([z=f, cz=cf],

2*T3)+1I

Write the coefficients of the (4,5)-jet.

P[(4,0,0,0]

P[3,1,0,
P[2,2,0,
P[2,0,1,
P[1,1,1,
P[1,0,0,
P1[4,0,0
P1[4,0,0,
P1[3,1,0,
P1[3,1,0
P1[2,0,1
P1[2,0,1
P1[1,0,0
P1[1,0,0
Q[5,0,0,
0[4,1,0,
Q[3IZIOI
0[3,0,1,
or2,1,1,
Q[r1,0,2,
0[2,0,0,
Q[llllol
Q[o0,0,1,
Q1[5,0,0
Q1([5,0,0
Q1([(4,1,0
01[4,1,0
Q1[3,2,0
Q1([3,2,0
01[(3,0,1
01[(3,0,1
Q1(2,1,1
01(2,1,1
01[1,0,2
Q1([(1,0,2
Q1(2,0,0

:=expand (subs (
:=expand (subs (
:=expand (subs (
:=expand (subs (

( (

[z=0
[z=0
[z=0
[z=0
:=expand (subs ([z=0

]
]
1 (I:OIP[3111
1)*I):
] :=subs (I=0,P[2,0,
1)*I):
] :=subs (I=0,P[1,0,
1)*I):

0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,2,2)))

0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,2,Cc2)))
0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2z,cz,Ccz)

0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,u2))) :
0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):

1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):

1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u3))):

1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff (e3,u2,u3))):

,0] :=subs (I=0,0[5,0,0,0]): 02[5,0,0,0] :=expand((Q[5,0,0,0]-
,01)*I):

,0] :=subs (I=0,0[4,1,0,0]): Q2[4,1,0,0] :=expand((Q[4,1,0,0]-
,01)*I):

;0] :=subs(1I=0,0[3,2,0,0]): 02[3,2,0,0] :=expand((Q[3,2,0,0]-
,0]1)*I) :

,0] :=subs (I=0,0[3,0,1,0]): 02[3,0,1,0] :=expand((Q[3,0,1,0]-
,01)*I):

,0] :=subs (1=0,0Q[2,1,1,0]): 02[2,1,1,0] :=expand((Q[2,1,1,0]-
,01)*I):

,0] :=subs(1=0,0[1,0,2,0]): 02[1,0,2,0] :=expand((Q[1,0,2,0]-
,0]1)*I) :

,1]:=subs(I=0,0[2,0,0,1]): 02[2,0,0,1] :=expand((Q[2,0,0,1]-

01(2,0,0,1])*I):
Write the equations.

>EQ:={
174,0,0,0]=0,pP2[4,0,0,0]=0,
1(3,1,0,01=0 203,1,0,0]=0,
P[2,2,0,0]=0,
17(2,0,1,0]=0,P2[2,0,1,0]=0,

* (h-ch) :

:=expand (subs ([z=0,cz=0,u2=0,u3=0]
,diff(e2,z,z,z,cz))):
,diff(e2,z,z,cz,cz))):
,diff(e2,z,z,u2))):
(
(

,cz=0,u2=0,u3=0]
,cz=0,u2=0,u3=0]
,cz=0,u2=0,u3=0]
]
]

,cz=0,u2=0,u3=0

,cz=0,u2=0,u3=0],diff(e2,z,u3))):

0,01) P2[14,0,0,0] :=expand ((P[4,0,0,0]-
0,0]): P2[3,1,0,0] :=expand((P[3,1,0,0]-
1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]-
0,11): P2[1,0,0,1]:=expand((P[1,0,0,1]~-

,diff(e2,2,2,2z,2))):

,diff (e2,z,cz,u2))):

))



Ql[5IOIOIO]ZOIQ2[5101010]201
Ql[4/1/O/O]ZO/Q2[4/11010]201
01(3,2,0,0]=0,02(3,2,0,0]=0,
Ql[3IOIlIO]ZOIQ2[3101110]201
Ql[2/1/110]:O/Q2[2/1/110]201
o1(1,0,2,0]=0,02(1,0,2,0]=0,
Ql[ZIOIOIl]ZOIQZ[2101011]201
Q[lllloll]zol
010,0,1,1]1=0
}:
Number of equations - 26.
>sol:=solve (EQ) :
>sol[2];
2
{a=a,r=rg2l =r-a,h3l :§r3a -grs,ﬂ =- i,HS’] =16 r a? -§r3a,
3 9 r 3
1 -6r%a+184* -+* 1-6rra+36a®-r*
fOOI__% r ’C]_g r? ’
1 36a”>+r*-127%a 1 1, 1 12a* -+
- — - - — + — - @@
F3 36 p ,f11 3ra 361*,F001 2 p x

1 1 7, 5 4 2 2 2 45
= — - = — + — - = — + -—
Fll 3ra 36r,g02 3ra 36r 8a’, hil2 9r 8ra 3r a,

4 . I 1, 1, 1 5 2,
- — -— - - — +— - — -—
Hi2 3 a 9r,G02 3 a 9r,h20] R 374
2, 2,9 s 1, 2,9 4 4 5 [
== - + =_ - + =- _ + -
H201 3ra 4ra 18}’,G101 3ra 2a 36r,H011 3ra 9r,

gl01 =- ;rza +316r4,C2 =0,G21 =4ad* +;r2a -;r4,h011 =0,H5 =0,h5 =0,

G4:=0,g4=0}

>CCl:= 1/6* (-6*r"2*a-r"4+36*a"2)/(r"2);
1-6r*a+36a*-r
CcCl =6 2

>solve (CC1=0,a) ;



Third Step: (5,6)-normalization --------- (4,5,6) jet

>restart:readlib (mtaylor) :

x:=(z+cz)/2:y:=(z-cz)/ (2*1I):

a:=p*r”2: A:=0: B:=0:J:=0:

Cl:=0:

C2:=0:

S:=exp(y) :

T:=exp (x) :

Sl:=mtaylor(4*S,[z,cz],8): Tl:=mtaylor(T,[z,cz],8):

S2:=int (diff (int (diff(S1l,z),z),cz),cz):

T2:=int (diff (int (diff(T1,z),z),cz),cz) :

S3:=52:

T3:=(4*T2-S2) *4:

k:=1+T: ck:=1-I: m:=2:

>f2:=a: F2:=-f24+1/6*r"2: FO0l:= -f2: f0l:= -f2+1/6*r"2: HO2:=
-2/3*r": Gll:= —-4*r*f2+41/3*r"3: h2l:= -2/3*r"4: h02:=
-8*r"2*f2+2/3*r"4: GO0l:= 2*r*f2-2/3*r"3: H21l:= —-8*r"2*f24+2/3*r"4:
gll:= -1/3*r"3: g001l:= 0: G3:= 0: H101l:= 0: hl0l:= 0: H4:= 0: héd:=
0: g3:= 0:

G2l:= 4*a”2+1/3*r"2*a-1/9*r"4: H12:= -1/9*r"5+4/3*r"3*a: g2l:=
r*"2*a: h3l:= 8/3*r"3*a-2/9*r"5: hl2:= -4/3*r"3*a+2/9*r"54+8*r*a"2:
H31l:= 16*r*a”2-8/3*r"3*a: f3:= -a”2/r: F3:= 1/36* (r"4+36*a"2-

12*r~2*a) /r: fll:= -1/3*r*a+1/36*r"3: F00l:= -1/24* (-xr™4+12*a"2)/r:
f00l:= -1/36* (-6*r"2*a-r"4+18*a~2)/r: g02:= 7/3*r"2*a+5/36*r"4-
8*a”2: Fll:= 1/3*r*a-1/36*r"3: G02:= -1/3*r"2*a+1/9*r"4: h201:=
1/18*r"5-2/3*r"3*a: H201:= 2/3*r"3*a+5/18*r"5-4*r*a”2: HOll:=
1/9*r"5-4/3*r"3*a: G10l:= 1/3*r"2*a+5/36*r"4-2*a”2: gl0l:=
-1/3*r"2*a+1/36*r"4: H5:= 0: hOll:= 0: h5:= 0: g4:= 0: G4:= 0:
Write a mapping

>f:=

r*xck*z+

(F2+I*£2) *z" 2+ (FO1+I*£01) *w2+

(F3+I*£3) *z" 3+ (F11+I*£f11l) *z*w2+ (FOO1+I*£001) *w3+

(FA+TI*f4d) *z"4+ (F21+I1*f21) *z"2* w2+ (FO2+I*£f02) *w2" 2+

(F101+I*£f101) *z*w3:

cf:=

r*k*cz+

(F2-1*f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll)*cz*cw2+ (FO01-I*£001) *cw3+
(FA-TI*fd) *cz™4+ (F21-1*£f21) *cz"2*cw2+ (F02-I*f02) *cw2"2+ (F101-
I*f101) *cz*cw3:

g:=



r°2*m* w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g21) *z"2* w2+ (GO2+I1*g02) *w2" 2+
(G101+I*gl01l) *z*w3+

(G5+I*gb) *z"5+ (G31+I*g31l) *z"3*w2+ (G1l2+I*gl2) *z*w2" 2+
(G201+I*g201) *z"2*w3+ (GO11+I*g01ll) *w2*w3:

cg:=
r*2*m*cw2+

(G3-I*g3) *cz"3+(G1l1l-I*gll) *cz*cw2+ (GO01-I*g001) *cw3+

(G4-I*gd) *cz"4+ (G21-1*g21l) *cz"2*cw2+ (G02-I1*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3+

(G5-I*g5) *cz"5+ (G31-I*g31) *cz"3*cw2+ (G1l2-I*gl2) *cz*cw2"2+ (G201~
I*g201) *cz"2*cw3+ (G011-I*g01l) *cw2*cw3:

h:=

r°"3*mN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2" 2+
(H101+I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3+

(Ho+I*ho6) *z" 6+ (HA1+I*h4l) *z"4* w2+ (H22+I1*h22) *z"2*w2" 2+

(HO3+I*h03) *w273+ (H301+I*h301)*z"3*w3+ (H111+I*hl11ll) *z*w2*m"2* w3+
(HOO2+I*h002) *w3"2:

ch:=

r*"3*m*2*cw3+

(HA-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101) *cz*cw3+

(H5-TI*h5) *cz"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl12) *cz*cw2”2+ (H201-
I*h201) *cz”"2*cw3+ (HO11-I*h011l) *cw2*cw3+

(H6-I*h6) *cz”6+ (H41-I*h4d1l) *cz"4*cw2+ (H22-1I*h22) *cz"2*cw2"2+ (HO3-
I*h03) *cw2”3+ (H301-I*h301) *cz""3*cw3+ (H111-I*hl1ll) *cz*cw2*cw3+ (HO02-
I*h002) *cw3"2:

Introduce new variables
>wW2:=u2+I1*(z*cz+B*z"2*cz”"2+ (D1+I*D2) *z"4*cz+ (E1+I*E2) *z"3*cz 2+
(E1-I*E2) *cz”3*z"2+ (D1-1*D2) *cz"4*z) :

cw2:=u2-I1* (z*cz+B*z"2*cz"24+ (D1+I*D2) *z"4*cz+ (E1+I*E2) *z"3*cz"2+ (E1l-
I*E2) *cz"3*z"2+ (D1-1*D2) *cz"4*z) :

w3:=u3+I* (z"2%Ccz+Ccz"2*z+A*z"2*%cz" 2+ (CL+I*C2) *z"3*cz"2+ (Cl-

I*C2) *cz"3*z"2+J*z"3*cz"3) :

cw3:=ul3-I* (z"2*cz+cz""2*z+A*z"2*cz"24+ (C1+I*C2)*z"3*cz"2+ (Cl-

I*C2) *cz"3*z"2+J*z"3*cz"3) :

Write the relations for the mapping.
>e3:=subs([z=f,cz=cf],2*T3)+I* (h-ch):
e2:=subs ([z=f,cz=cf],2*S3)+I* (g-cqg):



Write the coefficients of the (5,6)-jet.

>

P[5,0,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2,2
rZ)))):

P[4,1,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2
$C2)))):

P[3,2,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cC
z,cz)))):

P[3,0,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,z,u
2)))):
P[2,1,1,0]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2z,cz,
uz))))

P[1,0,2,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2,u2
)))) e

P[2,0,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u3l)
))) s
P[1,1,0,1]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u3
)))) .
P[0,0,1,1]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u2,u3d))
)):

P1[5,0,0,0] :=subs (I=0,P[5,0,0,07):

P2[5,0,0,0] :=normal (expand((P[5,0,0,0]1-P1[5,0,0,0])*I)):
P1[4,1,0,0] :=subs (I=0,P[4,1,0,07]):

P214,1,0,0] :=normal (expand((P[4,1,0,0]-P1[4,1,0,0])*1I)):
P1[(3,2,0,0]:=subs (I=0,P[3,2,0,07]):

P2[3,2,0,0] :=normal (expand((P[3,2,0,0]-P1[3,2,0,0])*I)):
P1[(3,0,1,0] :=subs(I=0,P[3,0,1,07):

P2[(3,0,1,0] :=normal (expand ((P[3,0,1,0]1-P1[3,0,1,0])*I)):
P1[(2,1,1,0] :=subs(I=0,P[2,1,1,07):

pP212,1,1,0] :=normal (expand((P[2,1,1,0]-P1[2,1,1,0])*1I)):
P1[(1,0,2,0]:=subs(I=0,P[1,0,2,07]):

P2[1,0,2,0] :=normal (expand((P[1,0,2,0]-P1[1,0,2,0])*1I)):
P1[2,0,0,1] :=subs (I=0,P[2,0,0,17):

P2[(2,0,0,1]:=normal (expand((P[2,0,0,1]1-P1[2,0,0,1])*I)):

Q[6,0,0,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2,z
rZr2))))

Q[5,1,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,z
7 Z,C2))))

Ql4,2,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2,2
1 CZ,C2Z))))

Q[3,3,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,C
z,CZ,Cz)))):

Q[4,0,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,z
,u2)))):

Q[3,1,1,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,C
z,u2))))



Q[2,2,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,cz,
cz,u2)))):

Q[2,0,2,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,u2,
uz)))):

Q[1,1,2,0]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2
,u2))))

Q[0,0,3,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u2,u
2)))):

Q[3,0,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,u
3))))

Q[2,1,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,cz,
u3)))):

Q[1,0,1,1] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,u2,u3
))) )

Q[0,0,0,2] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,u3,ul))
)):

01[(6,0,0,0]:=subs(I=0,0[6,0,0,0]):

02[6,0,0,0] :=normal (expand ((Q[6,0,0,0]1-01[6,0,0,0])*1)):
01(5,1,0,0] :=subs (I=0,Q[5,1,0,0]):

0215,1,0,0] :=normal (expand ((Q[5,1,0,0]-01[5,1,0,0])*I)):
01(4,2,0,0] :=subs (I=0,Q[4,2,0,0]):

02[4,2,0,0] :=normal (expand ((Q[4,2,0,0]1-01[4,2,0,0])*1)):
01(4,0,1,0] :=subs (I=0,Q[4,0,1,07):

Q02[4,0,1,0] :=normal (expand ((Q[4,0,1,0]1-0174,0,1,0])*1)):
01[(3,1,1,0]:=subs(1I=0,0[3,1,1,0]):

02[3,1,1,0] :=normal (expand ((Q[3,1,1,0]-01[3,1,1,0])*1)):

0112,0,2,0] :=subs (I=0,0[2,0,2,0]):
02[2,0,2,0] :=normal (expand ((Q[2,0,2,01-01[2,0,2,0])*I)):

017(3,0,0,1]:=subs(I=0,Q[3,0,0,17):

02[3,0,0,1] :=normal (expand ((Q[3,0,0,11-01[3,0,0,1]1)*1)):
Q1[2,1,0,1] :=subs (I=0,0[2,1,0,17):

02[2,1,0,1] :=normal (expand ((Q[2,1,0,1]1-01[2,1,0,1])*1)):
Q1[1,0,1,1]:=subs(I=0,0[1,0,1,171):

©02[1,0,1,1] :=normal (expand ((Q[1,0,1,11-01[1,0,1,1])*1)):
>EQ:=

P1[(5,0,0,0]1=0, P2[5,0,0,0]=0,

P1(4,1,0,0]=0, P2[4,1,0,01=0,

P1[(3,2,0,01=0, P2[3,2,0,0]=0,

P1[(3,0,1,0]1=0, P2[3,0,1,0]=0,

P1(2,1,1,0]=0, P2[2,1,1,01=0,

p1[(1,0,2,01=0, P2[1,0,2,0]=0,



p1(2,0,0,1]1=0, P2[2,0,0,1]1=0,

p[1,1,0,11=0,

pP[0,0,1,1]=0,
01[6,0,0,01=0,0216,0,0,01=0,
01[(5,1,0,0]1=0,02([5,1,0,0]=0,
Q1(4,2,0,01=0,0214,2,0,0]1=0,
Q13,3,0,01=0,
01[(4,0,1,0]=0,02[4,0,1,0]=0,
01[(3,1,1,01=0,021[3,1,1,0]1=0,
Q[2,2,1,0]=0,
01[(2,0,2,0]=0,02(2,0,2,0]=0,
Ql1,1,2,0]=0,

0[0,0,3,01=0,
01[(3,0,0,11=0,02[3,0,0,1]=0,
Q1[(2,1,0,11=0,02[2,1,0,1]1=0,
¢1[(1,0,1,11=0,02[1,0,1,11=0,
010,0,0,21=0

>sol:=solve (EQ) ;
sol:=={h6 =0,H6 =0,h002 =0,G5 =0,g5 =0,g011 =0,r =0,H22 =0, h301 =0,

G31 =0,G011 =0, H301 = 0,403 =0, h4] =0, H41 =0, H002 =0,p =p, E2 = E2,
El =E1,D2 =D2,D1 =DI1,F4 =F4,f4 =4, F21 =F21,21 =21, F02 = F02,
02 =02, F101 =F101,f101 =f101,gl2 =0, GI12 =0, g31 =0, H03 =0, h22 =0,
hill =0,HI11 =0,G201 =0, 201 =0}

There 1s no solution, So it is not the cubic.

Type Va for non-zero alpha.

We put m:=alpha

First step: (3,4)-normalization ---------
(2,3,4) jet

>restart:readlib (mtaylor) :
A:=0:x:=(I*z-I*cz)/2:y:=(I*z+I*cz)/ (2*I):



S:=exp (xtm*y) *sin (n*y) : T:=exp (x+m*y)

S1
S2
T2
S53:
T3:

:=mtaylor (2*S/m/n, [z,cz]
:=int (diff (int (diff (S1,z),
c=int (diff (int (diff (T1, z),
=S2:
=2*m* (T2+ (4*

Result check.

S[1,0,0,0]
1,1,0,0]

S[2,0,0,0]
L ('XXXXXXXXXXXXXXXRXXXXKXXRXXXX" ) ;

[
[
pri
T[1,
T[1,
T[2
T[2
T[3

in

4
14
4

0,0,0]

1,0,

0,0,
1,0,
0,0,

:=simplify (expand (subs ([z=0,cz=0]
:=simplify (expand (subs ([z=
:=simplify (expand (subs ([

:=factor (expand (subs ([
:=simplify (expand (subs

n*"2-4-4*m"2)*3S2) :

Z
Z

:=simplify (expand (subs ([z=
:=simplify (expand(subs ([z
:=simplify (expand(subs([z
z=0
([z

I~

Sl,O, 0,0 ’

S

S

0
-0,

1,1,0,0 "

*cos (n*y) :

0
0,
0,
cz
0,

0

=0

2,0,0,0 "

C

,cz

,cz=0 )
z=0],diff (S3,z,2))

]

],diff(S3,z,cz

0],diff(T3,2z))));
=0],diff(T3,z,cz)
0],diff(T3,2z,2))

diff(T3,z,z,cz)
=0],diff(T3,2z,2z,z

XXXXXXXXXXXXXXXXXXXXXXXXX

T 90,00
Ty 10070
T, 40070

7’2’1’0’0:=(n2+2n+1+mz)(n2
T 40070

Introduce the notations.

>k:=

ck:=
M:=k*ck:
Introduce new variables

>w2:=u2+I*z*cz:
w3:=u3+I*(z
cw3:=u3-I*(z

(m*2+1-2*n+n"2) * (m"2+1+2*n+n"2) :

(M "24+1-2*n+n"2) * (m"2+1+2*n+n"2) :

"2*cz+cztN2* z4+A*
"2*cz+czN2*z+A*

Write a mapping
>f:=

r*xck*z+
(F2+I*£2) *z"2+(FO1+I*f01) *w2:

cf:

cw2:=u2-1*z*cz:
z"2*cz"2) .

z"2*cz"2) .

-2n+1 +m?)

,8): Tl:=mtaylor (16*T, [z,cz],9):
z),Cz),CzZ) :
z),Ccz),Ccz):

,d1ff(S3,2)))) 7

))
))

))
))
))
))

) ;

4

)

/2
))

) ;

4



r*k*cz+
(F2-I*f2)*cz"2+ (FO01-I*£f01) *cw2:

g:=
rh"2*M*w2+
(G3+I*g3) *z"3+ (G1l1l+I*gll) *z*w2+ (GO01+I*g001l) *w3:

cg:=
r"2* *M* cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3:

h:=

r"3*MN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3:

ch:=

r*"3*M N 2*cw3+

(HA-TI*h4d) *cz™4+ (H21-1I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):

e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (3,4)-jet.

>P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2))):

P[2,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):
P1[3,0,0,0] :=subs(1I=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]-
P1[3,0,0,0])*I):

P1[(2,1,0,0]:=subs(1I=0,P[2,1,0,0]): P2[2,1,0,0]:=expand((P[2,1,0,0]-
P1[2,1,0,0])*I):

P1[(1,0,1,0]:=subs(1=0,P[1,0,1,0]): P2[1,0,1,0] :=expand((P[1,0,1,0]~-
P1[(1,0,1,0])*I):

P1[0,0,0,1] :=subs(1I=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]-
P1[0,0,0,1])*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,2z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,cz,cz)))
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):

Q1[4,0,0,0] :=subs(1=0,0[4,0,0,0]): ©02[4,0,0,0] :=expand((Q[4,0,0,0]-
Q1[4,0,0,0])*I):
Q1[3,1,0,0] :=subs(1=0,0[3,1,0,0]): ©02[3,1,0,0] :=expand((Q[3,1,0,0]-
Q113,1,0,0])*I):



01(2,0,1,0] :=subs(1=0,0[2,0,1,0]): 02[2,0,1,0] :=expand((Q[2,0,1,0]-
0112,0,1,01)*I):

01(1,0,0,1] :=subs(1=0,0[1,0,0,1]): ©02[1,0,0,1] :=expand((Q[1,0,0,1]-
Q1[71,0,0,11)*1):

Write 17 equations.

>EQ:={

P1[(3,0,0,0]=0,P2[3,0,0,0]=0,

P1[(2,1,0,0]=0,P2[2,1,0,0]1=0,

p171,0,1,0]=0,P2[1,0,1,0]1=0,

P[0,0,0,11=0,

©1[74,0,0,01=0,0214,0,0,01=0,

01(3,1,0,01=0,02([3,1,0,0]=0,

Q[2,2,0,01=0,

01(2,0,1,01=0,0212,0,1,01=0,

or1,1,1,0]=0,

01(1,0,0,11=0,02[1,0,0,11=0

e

Solve the system.
>sol:=solve (EQ) :
>sol[2];
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Second Step: (4,5)-normalization ---------
(374I-7"5).].ett

>restart:readlib (mtaylor) :
A:=0:B:=0:x:=(I*z-I*cz)/2:y:=(I*z+I*cz)/(2*1):

S:=exp (x+tm*y) *sin (n*y) : T:=exp (x+m*y) *cos (n*y) :

Sl:=mtaylor (2*S/m/n, [z,cz],8): Tl:=mtaylor (16*T, [z,cz],9):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):

T2:=int (diff (int (diff (T1l,z),z),cz),cz):

S3:=52:

T3:==2*m* (T2+ (4*n"2-4-4*m"2) *32) :
k:i=(m"2+1-2*n+n"2) * (m"2+1+2*n+n"2) :
ck:=(m"2+1-2*n+n"2) * (m"2+1+2*n+n"2) :

M:=k*ck:

Write the results of the previous step.

>f0l:= a:

FOl:=1/12*m"8*r"24+1/3*m"6*r"24+1/2*m"4*r"2+1/3*m "2*r"2+1/2*n"4*r"2-
1/3*n"2*r"2+1/12*n"8*r"2-
1/3*n"6*r"2+1/12*r"2+1/3*m"6*n"2*r"2+1/3*m"4*n"2*r"2—
1/3*m™2*n"4*r"2+1/2*m N 4*n"4*r"2+41/3*m " 2*n"6*r"2-1/3*m"2*n"2*r"2:
h4:= 0: H101:= 0: h101:= 0: g001l:= 0: g3:= 0: H4:= 0: G3:= 0:



Gll:= 2*r*f01+4*m"2*r*£f01-

4* N 2*r*f014+2*mN4*r*£01+4*m " 2*n"2*r*£01+2*n"4*r*£f01:
h21:=35*n"12*r"4415/2*n"4*m"16*r"~4+15/2*n"16*m™~4*r~4-
20*m™M4*n"10*r*4+50*m"4*n*12*r"4-25/3*m™4*n"*8*r*4+20/3*m"6*n"8*r"4-
20/3*m"8*n"6*r"44+20*m"10*n"6*r"4+20*m"6*n"10*r"4-
42*n"10*r™4435*n"8*m"~12*r"~44+70/3*m*10*n"2*r"4+100/3*m"14*n"2*r"4-
100/3*m"4*n"14*r"4+35*n"8*r"4-20*n"6*r"~4-
140/3*m"6*n"12*r"4+140/3*m"12*n"6*r"~4+15/2*n"4*r"4+5/3*m"18*r"~4-
70/3*m"8*n*10*r"4+70/3*m*10*n"8*r"44+15/2*m*16*r"4+4140/3*m"~12*n"2*r"
44100/3*m"2*n"14*r"4+35/3*m"16*n"2*r"4+20*m~14*r~4 -
140/3*m"2*n"12*r"4+5/3*n"18*m"2*r"4+5/3*n"2*m"18*r"4+20*n*6*m"~14*r"
4435*mN12*r™4+42*m™10*r 4435 m 8 *r4+20*m N 6*r~4+15/2*m N 4*rM4+5/3*m”
2*r™44+1/6*n"20*r"4+1/6*m"20*r"44+20*n"14*m " 6*r"4+35*n"12*m N8 *r"4+42%*
n*10*m™10*r™4+1/6*r"4+50*m™4*n"4*r"4-25/3*m"8*n"8*r"4—
5/3*n"18*r"4415/2*n"16*r"4+70/3*m"2*n"8*r"4-70/3*m"8*n"2*r"4-
20*m™M4*n"6*r*44+50*m”~12*n"4*r~4-5/3*n"2*r"~4-
20*n"14*r"~4420/3*m”6*n"6*r"4+70/3*m"2*n"10*r"4-35/3*m"2*n""16*r"~4—-
25/3*m"8*n"4*r~4420*m™10*n"4*r"4+100/3*m"14*n"4*r~4420*m N 6*n"4*r~4—
35/3*m"2*n"2*r~44+100/3*m"2*n"4*r*4-100/3*m 4*n"2*r"~4—
140/3*m"6*n"2*r"4-140/3*m"2*n"6*r"4:
HO2:=35*n"12*r"4+15/2*n"4*m"~16*r~44+15/2*n~16*m 4*r"~4-
20*m™M4*n"10*r*4+50*m"4*n*12*r"4-25/3*m™4*n"*8*r*4+20/3*m"6*n"8*r"4-
20/3*m"8*n"6*r"44+20*m"10*n"6*r"4+20*m"6*n"10*r"4-
42*n"10*r™4435*n"8*m"~12*r"~44+70/3*m*10*n"2*r"4+100/3*m"14*n"2*r"4-
100/3*m"4*n"14*r*4+35*n"8*r"4-20*n"6*r"~4-
140/3*m"6*n"12*r"4+140/3*m™12*n"6*r"~4+15/2*n"4*r"4+5/3*m"18*r"~4-
70/3*m"8*n*10*r"4+70/3*m*10*n"8*r"44+15/2*m*16*r"4+140/3*m"~12*n"2*r"
44100/3*m"2*n"14*r"4+35/3*m"16*n"2*r"4+20*m~14*r~4 -
140/3*m"2*n"12*r"4+5/3*n"18*m"2*r*4+5/3*n"2*m"18*r"4+20*n*6*m"~14*r"
4435*m"N12*r"4+42*m™10*r 4435 m 8 *r4+20*m N 6*r~4+15/2*m N 4*rM4+5/3*m”
2*r™44+1/6*n"20*r"4+1/6*m"20*r"44+20*n"14*m " 6*r"4+35*n"12*m N8 *r"4+42%*
n*10*m™10*r™4+1/6*r"4+50*m™N4*n"4*r"4-25/3*m"8*n"8*r"~4—
5/3*n"18*r"4415/2*n"16*r"4+70/3*m"2*n"8*r"4-70/3*m"8*n"2*r"4-
20*m™M4*n"6*r"44+50*m”12*n"4*r~4-5/3*n"2*r"~4-
20*n"14*r"~44+20/3*m”6*n"6*r"4+70/3*m"2*n"10*r"4-35/3*m"2*n""16*r"~4—-
25/3*m"8*n"4*r~4420*m™10*n"4*r~4+100/3*m"14*n"4*r~4420*m 6*n"4*r~4—
35/3*m"2*n"2*r~44+100/3*m"2*n"4*r*4-100/3*m™4*n"2*r"~4 -
140/3*m"6*n"2*r"4-140/3*m"2*n"6*r"4:
H21:=12*n"2*m"10*r*"2*£f01+30*n"8*m"4*r"2*f01+12*n"10*m"2*r"2*£01+30*
mhN4*r"2*£014+40*n"6*m N o*r"2*f01+2*n"12*r"2*£f01+30*n"4*m " 8*r"2*£014+2*
m N12*r " 2*£014+40*m 6 *r " 2*£014+2*r"2*£014+12*m"2*r"2*£014+12*m"10*r"2*£0
1+24*m " 2*n"4*r"2*£f01-
12*n"10*r"2*£01+30*n"8*r"2*f01+36*m"8*n"2*r"2*£f014+24*m™6*n"4*r"2*£0
1+24*m"~6*n"2*r"2*£01-40*n"6*r"2*£01-24*m"4*n"2*r"2*£01-

36*mN2*n " 2*r"2*£01+30*m"8* r"2*f01 -

12*mMN4*n"4*r " 2*f01+24*m"2*n"6*r"2*£01-24*m™4*n"6*r"2*£f01-
36*mN2*n"8*r " 2*f01-12*n"2*r"2*£f01+30*n"4*r"2*f01: f2:=-
1/12*m"8*r"2-1/3*m"6*n"2*r"2-1/3*m"6*r"2-1/2*m™4*n"4*r"2—-
1/3*m™M4*n"2*r"2-1/2*m" 4*r"24+1/3*m"2*n"4*r"2+1/3*m 2*n"2*r"2-



1/3*m"2*r"2-1/3*m"2*n"6*r"2-1/12*n"8*r"2+1/3*n"2*r"2-
1/2*n"4*r"2+1/3*n"6*r"2-1/12*r"2:

F2:=-1/6*m"9*r"2-2/3*m 7*n"2*r"2-2/3*m"7*r"2-m"5*n"4*r"~2—-

2/3*m 5*n " 2*r " 2-mAS5*r 242 /3*m3*n M4 *rh242/3*mA3*n " 2*r 2 -
2/3*m"3*r"2-2/3*m"3*n"6*r"2-1/6*m*n"8*r"2+2/3*m*n"2*r"2-
m*n™4*r*2+42/3*m*n"6*r"2-1/6*m*r"2+£01:
gll:=1/6*r"3+m"10*r"3+1/6*m"12*r"34+5/2*m"8*r"3+10/3*m " 6*r"3+5/2*m"4
*rA34mt2*r " 3+mN10*n"2* " 3+5/2*n"4*r "3-n"2*r"3+5/2*n"8*r"3-
10/3*n"6*r"342*m"6*n"2*r"3-2*m 4*n " 2*r " 3+2*m N 2*n"4*r"3-
mN4*nM4*r 342 mN2*nNo*r”3-
3*mA2*n"2*r"3+5/2*mMN4*n"8*r"3+1/6*n"12*r"3-n"10*r"34+2*m"6*n"4*r"3-
2*m™N4*n"6*r"3-

3*m"2*n"8*r " 3+m"2*n"10*r"3+10/3*m"6*n"6*r"3+3*m"8*n"2*r"34+5/2*m"8*n
MNMFr~3: G001:=1/24*r* (=3*n"14*r"2+5*m"14*r"2—-
63*n"10*r"2493*m"10*r"2+33*m"12*r"2+145*m*"8*r"2+135*m"6*r"2+75*m"4*
rh2423*m 2% r"2463*n"4*r"2-21*n"2*r"2+105*n"8*r"2-

105*n"6*r" 2421 *n"12*r"243*r"2+90*m"10*n"2*r"2-84*m"6*n"2*r"2-
171*m™M4*n"2*r"2+165*m"2*n"4*r"2+78*m"4*n"4*r"2-100*m"2*n"6*r"2-
102*m"2*n"2*r"2-9*m"4*n"8*r"2-30*m"6*n"4*r"2+42*m N4 *n"6*r" 2~
15*m"2*n"8*r"2+42*m"2*n"~"10*r"2-
36*m"6*n"6*r"2+69*m"8*n"2*r"2+51*m"8*n"4*r"2-

13*m 2+ n N 12*r 2427 *m N 12*n"2*r"2-
15*m"4*n"10*r"2+15*m " 6*n"8*r"2+55*m"8*n"6*r"2+57*m"10*n"4*r"2-
48*m"3*n"2*f01+48*n"2*f01*m-24*n"4*f01*m-24*f01*m-48*m"~"3*£f01-
24*m"~5*£f01) /m:

h02:=-35*m*n"8*r"4+5/3*m*n"2*r"4-

15/2*m*n"4*r~4+25/3*m"9*n""4*r 4+20*m*n"6*r"4-
100/3*m"3*n"4*r™4+20/3*m"9*n"6*r"4-50*m"~13*n"4*r"4-
100/3*m"15*n"4*r"4420*m"5*n"10*r"4-15/2*m"17*r"4-5/3*m"19*r~4—-
5/3*m"3*r"4-35*m"13*r"4-20*m*15*r*4-20*m"7*r*4-15/2*m 5*r"4-
35*m*9*r*4-70/3*m"11*n"8*r"4+70/3*m"9*n"10*r"4-140/3*m"13*n"6*r"4—-
20*m"~11*n"6*r"4425/3*m*9*n"8*r"4-20/3*m"7*n"8*r"~4—
100/3*m"3*n"14*r"~4435/3*m*3*n"16*r"4-100/3*m"15*n"2*r"4-
35/3*m"17*n"2*r"44+100/3*m"5*n"14*r"44+12*n"2*m~10*r"2*£01+30*n"8*m"4
*r22*%£01+12*n"10*m " 2*r " 2*£01+30*m N 4*r"2*£01-
1/6*m*r"4+40*n"6*m " 6*r"2*f014+42*n"12*r"2*f014+30*n"4*m"8*r"2*f01-
5/3*n"18*m"3*r"~4+140/3*m*7*n"2*r"~4-

50*m"5*nM4*r 442 m N 12*r " 2*£01+140/3*m"3*n"12*r"4 -
140/3*m"13*n"2*r"4-20*m"7*n"4*r"4420*m"5*n"6*r"~44+70/3*m*9*n"2*r"4-
1/6*m*n"20*r"4+42*m*n"~10*r"44+40*m " 6*r"2*£f01-20/3*m"7*n"6*r"4-
20*m"~7*n"10*r"44140/3*m"7*n"12*r"~4-15/2*n"16*m"5*r"4-
5/3*n"2*m~19*r~4-

20*n"6*m"~15*r"4435/3*m 3*n"2*r"4+140/3*m"3*n"6*r"~4-

42*n"10*m N 11*r "4 -35*n"12*m"9*r"4-15/2*n"4*m 1 7*r 4+2*r"2*£01—-
20*m*11*n"4*r"4-35*n"8*m*13*r"4-70/3*m"3*n"8*r"4+100/3*m "5*n"2*r"4—-
70/3*m"11*n"2*r"~4425/3*m""5*n"8*r*4-70/3*m"3*n"10*r"~4-
50*m"5*n"12*r 4412 m " 2*r"2*£01-42*m"11*r"~4-
20*n"14*m"~7*r~4420*m*n*14*r~4+5/3*m*n*18*r*4-15/2*m*n"~16*r"~4—-
35*m*n"12*rM4+12*m N 10* " 2*£01+24*m 2 n"4* " 2*£01 -



12*n"10*r"2*£01+30*n"8*r"2*£01+36*m"8*n"2*r"2*f01+24*m"6*n"4*r"2*£0
1+24*m" " 6*n"2*r"2*f01-40*n"6*r"2*£f01-24*m""4*n"2*r"2*£01-
36*m"2*n"2*r"2*£01+30*m"8*r"2*f01-

12*mM4*n™M4*r " 2*£01+24*m " 2*n"6*r"2*£f01-24*m™4*n"6*r"2*£01-
36*m N 2*n"8*r " 2*f01-12*n"2*r"2*f01+30*n"4*r"2*f01-1/6*m"21*r"4:
>w2:=u2+I* (z*cz+B*z"2*cz"2): cw2:=u2-1* (z*cz+B*z"2*cz"2):
w3:=u3+I* (z"2*cz+cz"2*z+A*z*cz+ (C1+I*C2) *z"3*cz"2+ (Cl-

I*C2) *cz""3*z"2):

cw3:=ul3-I* (z"2*cz+cz"2*z+A*z*cz+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2):

Write a mapping

>f:=

r*ck*z+

(F2+I*£2) *2z"2+ (FOL1+I*f01l) *w2+

(F3+I*f3) *z"3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=

r*k*cz+

(F2-I*f2)*cz"2+ (FO1-I*£01) *cw2+

(F3-I*£f3) *cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£f001) *cw3:

g:=

r"2*M*w2+

(G3+I*g3) *z"3+(G11+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I1*g2l) *z"2* w2+ (GO2+I*g02) *w2" 2+
(G101+I*gl01l) *z*w3:

cg:=

r"2*M*cw2+

(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz"4+ (G21-1*g21) *cz"2*cw2+ (G02-I1*g02) *cw2"2+ (G101~
I*gl01l) *cz*cw3:

h:=

r"3*MN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=

r"3* M 2% cw3+

(H4-TI*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:



Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf]

e3:=subs ([z=f, cz=ct

P[4,0,0,0]

P[3,1,0,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,cz))):
P[2,0,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1]:=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3d))):
P1[4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]-
P1[4,0,0,0])*I):

P1[3,1,0,0]:=subs(1I=0,P[3,1,0,0]): P2[3,1,0,0] :=expand((P[3,1,0,0]~-
P1[3,1,0,0])*I):

P1[2,0,1,0]:=subs (I=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]-
P1[2,0,1,0])*I):

p1[(1,0,0,1]:=subs(I=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]~-
P1[1,0,0,1])*I):

0[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2,2,2)))
Q[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,2,Ccz)
Q[3,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cz))
Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q0[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u3))):
0[0,0,1,1]:=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3))):
Q01[5,0,0,0] :=subs (I=0,0[5,0,0,01): ©02[5,0,0,0] :=expand((Q[5,0,0,0]-
01(5,0,0,0])*1):

Q1[4,1,0,0] :=subs(1=0,0[4,1,0,0]): ©02[4,1,0,0] :=expand((Q[4,1,0,0]-
0174,1,0,0])*1I):

Q1[3,2,0,0] :=subs (1I=0,0[3,2,0,0]): 02[3,2,0,0] :=expand((Q[3,2,0,0]-
Q113,2,0,0])*I):

01[3,0,1,0] :=subs (I=0,0[3,0,1,01): 02[3,0,1,0] :=expand((Q[3,0,1,0]~-
01(3,0,1,0])*1):

Q1[2,1,1,0]:=subs(1=0,0[2,1,1,0]): Q02[2,1,1,0]:=expand((Q[2,1,1,0]-
Q1(2,1,1,0])*1I):

Q1[1,0,2,0] :=subs(1I=0,0[1,0,2,0]): ©02[1,0,2,0] :=expand((Q[1,0,2,0]-
Q111,0,2,0])*I):

01[(2,0,0,1]:=subs (I=0,0[2,0,0,11): ©02[2,0,0,1] :=expand((Q[2,0,0,1]-

01(2,0,0,1])*I):

,2*%33)+1I* (g-cg) :

1,2*T3)+I* (h-ch):
Write the coefficients of the (4,5)-jet.

:=expand (subs ([z=0,cz=0,u2=0,u3=0]

Write the equations and the variables.

>EQ:={
1714,0,0,0]

=0,p2[(4,0,0,0]=0,

,diff(e2,2,2,2,2))):



P1713,1,0,01=0,P2[3,1,0,01=0,
p[2,2,0,0]=0,
P1(2,0,1,0]=0,P2[2,0,1,0]=0,
p(1,1,1,01=0,
p1[(1,0,0,1]1=0,P2[1,0,0,11=0,
01(5,0,0,01=0,02[5,0,0,0]=0,
©1[(4,1,0,0]=0,02(4,1,0,0]=0,
01[(3,2,0,01=0,0213,2,0,01=0,
©1(3,0,1,01=0,02([3,0,1,0]=0,
01(2,1,1,0]=0,02(2,1,1,0]=0,
©1(1,0,2,01=0,0211,0,2,01=0,
01(2,0,0,11=0,02(2,0,0,1]=0,
o(1,1,0,1]=0,

0[0,0,1,11=0

Number of equations - 26.
>sol:=solve (EQ) :

>sol[2];
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PP(m?+1 -2n+n%) (m*+1+2n +0%) )}

>

CCl:=factor(1/72* (100*m"14*n"4*r*"44+686*m"8*n"10*r"4+308*m™12*n"6*r"
4-32*m"6*n"6*r"4+574*m" " 10*n"8*r"4+532*m"6*n"12*r4 -
792*mMN4*n"4*r~44916*m N 2*n"12*r*4-100*m"8*n"8*r"4-
50*m"2*n"8*r"4+672*m" " 6*n"2*r"44+352*m"10*n"6*r"4-
768*m"6*n”10*r"4+350*m"8* n"2*r"4-228*m"6*n"4*r"4+188*m"4*n"6*r"4-
416*m™"2*n"14*r"4484*mN12*n"2*r"4+17*mN16*n"2*r"44+832*m N 2*n"6*r"4+13
2*m N 6*n"8*r"4-924*n"8*r"4-

764*m 2*n"4*r~44252*m~10*n"4*r"44+128*m " 8*n4*r " 4+73*m N 2*n16* r"4 -
848*m™"2*n"10*r"44264*m™12*n"4*r"44+64*m"14*n"2*r"4+68*m"8*n"6*r"4+82
8*m™4*n"10*r"4-6*r"4+588*n"6*r"4-240*n"4*r"4+m N 18*r"4-20*mN14*r"4 -
112*m™12*r"4-266*m"10*r"4-364*m"8*r"4-308*m"6*r"4-160*m"4*r"4-

47*m N 2*r"44+9*n"18*r"4 -
78*n"16*r"4+57*n"2*r"4+300*n"14*r"44+112*m"10*n"2*r"4+2*m " 16*r"4-
672*n"12*r"4+966*n"10*r"4-
112*m™M4*n"8*r"4+644*m"4*n"2*r"44+260*m™4*n"14*r"44+304*m"2*n"2*r"4+28
8*m"3*n"4*r"2*a+288*m*nto*r"2*a-288*m 7 *r"2*a-72*m 9% r"2*%a-

432* m*nN4*Xrt2*a+288* mrAn N 2*XrM2*a-288* mN3*r2*a-72*m*r"2*a-
288*m*"5*n"2*r"2*a-432*m"5*n"4*r*2*a-
432*mA5*r"2*a+288* *mN3* N 2*xr"2*a-288* *m 3 *ntorXrt2*a-72*m*n"8*r"2*a-
288*m N 7*n"2*r"2*a-856*mN4*n12*r 4+432%a"2) / (r"2* (m"2+1-
2*n+n"2) "2* (m"2+14+2*n+n"2) "2) ) ;

C2:=factor (-1/54*m"9*r"2-2/27*m 7*r"2=-2/27*m"7*n"2*r"2—-
1/9*m"5*n"4*r"2-1/9*m"5*r"2-

2/27*mA5*n " 2*r 242 /27 *m3*n N 2*r 242 /27 *m N 3*n"4*rh2-2/27*m N3 "2 -
2/27*m 3*n"6*r"24+2/27*m*n"6*r"2-1/9*m*n"4*r"242/27*m*n"2*r"2—
1/54*m*r~2-1/54*m*n"8*r"2) ;

1
cCl :=7f2(-288m3r2a +288mnbr?a -12mnrra -432mn*r* a - 288 m’ n* 1’ a
-432mntrPa -32ménrt -288 mP n® it a + 288 mn*rta -432m’ ra

+288 mP n? P a +352m'nlrt +308 mZ bt -6 +966 n'°r* - 856 m* n'?



+828 m* n'0r* + 672 m n2 it + 644 m* n? ¥t - 764 mE nt vt +304 m?* n? it
=228 mO n* 1 + 100 m" n* #4252 m' 0t 4t 1264 m' ot + 188 m n® r*
1916 m> n2r* + 17 m'" n?r* - 416 m> n'"* +* + 84 m" n? r* + 574 m'" n® »*

+260 m* n'* r* + 64 m'" n? 1t - 768 m® n'% 1t + 68 m® n® r* + 132 mb n®

672 nr* +832m?nl it -924 n® r* - 288 mP n? it a +288 mP n* 1’ a
+73m? n'r* +432 4% + 128 mE nt #3350 mB 0t - 78 n'C 4t +57 0?4
+300 " -2m it a -160 m* r* -47 m? r* + 112 m'n? r* - 848 m? n'% 4

=240 nt e mB ot 12 m Ot - 20mM - 112 m2 ot - 364 mB ot - 308 mO it

=266 m'0r* +9 ' +588 0t +532 m 't - 288 m’ r*a - 100 m® n® 4
-50 m* n®rt - 792 m* n* - 112 m* n® * + 686 m® 00 72nﬁr2a)/(

2
rPP(m*+1-2n+n*) (m*+1 +211+n2))

1
C2:=- 54mr (m? +1-2n+n) (m? +1+2n+n)

Then we see that if m is non-zero, then C2 is also non-zero and it is not the cubic.
>

Type Va for alpha=0.

First step: (3,4)-normalization ---------
(2,3,4) jet

readlib (mtaylor) :

x:=(z+cz)/2:y:=(z-cz)/ (2*1I):

S:=exp (x) *cos (n*y) :

T:=exp(xX)*sin (n*y) :

S1l:=mtaylor(S,[z,cz],8): Tl:=mtaylor (T, [z, cz],9):
S2:=int (diff (int (diff (4*S1/(1-n"2),z),z),cz),cz):
T2:=int (diff (int (diff(16*T1,z),z),cz), cz):
S3:=82:T3:=(T2/n/ (n"2-1)) :

>restart:

Result check.

S[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z))));

[1,1,0,0] :=simplify(expand (subs([z=0,cz=0],diff(S3,z,cz))));

[2,0,0,0] :=simplify(expand (subs([z=0,cz=0],diff(S3,z,2))));
S[2,1,0,0] :=simplify (expand (subs ([z=0,cz=0],diff(S3,z,z,cz))))/2;
S[3,0,0,0] :=simplify (expand(subs([z=0,cz=0],diff(S3,z,z,2))));
Print (' XXXXXXXXXXXXXXXXXXXXXXXXX") ;

[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,2z)))):



Introduce the notations.

>k:=I:ck:=-

M:=k*ck:

Introduce new variables

>w2:=u2+I*z*cz:

w3:=u3+I*(
cw3:=u3-I*(

:=simplify (expand (subs
:=simplify (expand (subs
:=factor (expand (subs ([
:=simplify (expand (subs

[z
[z=
=0
[z

(
(
Z
(

S

I~

1,0,0,0 ’

S

3,0,0,0°

0,
0,
cz
0,

0

=0

cz
=0

II;‘II
~

XXXXXXXXXXXXXXXXXXXXXXXXX

T 600"

Ty00™
Ty 000"
Ty 00
T 000

cw2:=u2-I1*z*cz:
z"2*cz+cz 2%z

)t

z"2*cz+cz"2*z

) @

Write a mapping

>f:=
r*ck*z+

(F2+1*£f2) *z"2+(FO1+I*f01) *w2:

cf:=
r*k*cz+
(F2-I*f2)

g:
rh"2*M*w2+

*cz”2+ (FO1-

I*f01) *cw2:

=0

0]

07,
d

0]

,diff (T3,z,c
diff(T3,z,z
iff(T3,2z,2z,cC

(G3+I*g3) *z"3+ (GL1+I*gll) *z*w2+ (GOOL1+I*g001) *w3:

cg:

z
)
z

,diff (T3, z, z,

)))
)))
)))
z))

) ;

)/
))

2;

14

14



r*"2*M*cw2+
(G3-I*g3)

h:
r*3* MM 2* w3+
(H4+I*h4)
(H101+I*h101) *z*w3:

ch:=

r"3* M 2% cw3+
(H4-I*h4)
I*hl101)*cz*cw3:

*z"4+ (H21+4I*h21)

*cz”3+(G1l1-I*gll)

*cz™4+ (H21-I*h21)

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf]

e3:=subs([z=f, cz=ct

Write the coefficients of the (3,4)-jet.
:=expand (subs ([z=0,cz=0,u2=0,u3=0],

P[3,0,0,0]

*cz*cw2+ (GO01-I*g001) *

*cz"2*cw2+ (HO2-I*h02)

,2*%S3)+1I* (g-cqg) :

1,2*T3)+I* (h-ch):

cw3:

*z"2*w2+ (HO24+I*h02) *w2" 2+

*cw2™2+ (H10

1-

diff(e2,z,z,2))):

P[2,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,cz))):
P[1,0,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,u2))):
P[0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,u3))):
P1[3,0,0,0] :=subs(1I=0,P[3,0,0,0]): P2[3,0,0,0] :=expand((P[3,0,0,0]-
P1[3,0,0,0])*I):

P1[(2,1,0,0]:=subs(1I=0,P[2,1,0,0]): P2[2,1,0,0]:=expand((P[2,1,0,0]-
P1[2,1,0,0])*I):

P1[(1,0,1,0]:=subs(1=0,P[1,0,1,0]): P2[1,0,1,0] :=expand((P[1,0,1,0]~-
P1[(1,0,1,0])*I):

P1[0,0,0,1] :=subs(1I=0,P[0,0,0,1]): P2[0,0,0,1]:=expand((P[0,0,0,1]-
P1[0,0,0,1])*I):

Q[4,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2))):
Q[3,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,2z,cz))):
Q[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,cz,cz)))
Q[2,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u2))):
Q[1,1,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2))):
Q[1,0,0,1]:=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,u3))):
Q1[(4,0,0,0] :=subs(1=0,0[4,0,0,0]): ©02[4,0,0,0] :=expand((Q[4,0,0,0]-
Q1[4,0,0,0])*I):

Q1[3,1,0,0] :=subs(1=0,0[3,1,0,0]): ©02[3,1,0,0] :=expand((Q[3,1,0,0]-
Q113,1,0,0])*I):

01[(2,0,1,0] :=subs (I=0,0[2,0,1,0]): 02[2,0,1,0] :=expand((Q[2,0,1,0]-
Q112,0,1,0])*1I):

©1(1,0,0,1] :=subs(1=0,0[1,0,0,1]): ©02[1,0,0,1] :=expand((Q[1,0,0,1]-
Q1[1,0,0,11)*1I):

Write the equations and the variables.



P1[3,0,0,0]=0,P2[3,0,0,0]1=0,
pP1(2,1,0,0]=0,P2([2,1,0,0]1=0,
p171,0,1,01=0,P2[1,0,1,01=0,
p[0,0,0,11=0,
©1(4,0,0,01=0,02([4,0,0,0]=0,
01(3,1,0,0]1=0,02(3,1,0,0]=0,
Q0[2,2,0,01=0,
01(2,0,1,01=0,02(2,0,1,0]=0,
o(1,1,1,0]=0,
©1(1,0,0,11=0,0211,0,0,11=0

>sol:=solve (EQ) [2];

1
sol ={G3=0,hd =0,H4 =0,g3 =0,g001 =0,HI0I =0, h10] =0, F2 =—

2
0"

01 -irZ,FOJ =-f2,gll =- 1r3, G001 =rf2,H21 =-2r*f2,h21 =- L

12 6 6

9

1
h02 =-21f2,r=r,n=n,f2 =f2,Gl11 =-2rf2, HO2 =- 6r“}

Second Step: (4,5)-normalization --------- (3,4,5) jet

>restart:

readlib (mtaylor) :

x:=(z+cz)/2:y:=(z-cz)/ (2*I) :

S:=exp (x) *cos (n*y) :

T:=exp (xX)*sin (n*y) :

Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],9):
S2:=int (diff (int (diff (4*S1/(1-n"2),z),z),cz),cCcz):
T2:=int (diff (int (diff(16*T1,z),z),cz),cCcz):
S3:=82:T3:=(T2/n/ (n"2-1)) :

k:=T:ck:=-1: M:=k*ck:

>f2:=a: g3:= 0: G3:= 0: H4:= 0: hd4:= 0: g001l:= 0: H101l:= 0: hl01l:=
0: FOl:= -f2: F2:= 1/12*r"2: f01l:= 1/12*r"2: Gll:= =-2*r*f2: gll:=
-1/6*r"3: H21l:= -2*r"2*f2: h2l:= -1/6*r"4: h02:= -2*r"2*f2: GO001l:=
r*f2: HO02:= -1/6*r"4:

>w2:=u2+I*z*cz: cwl2:=ul-I1*z*cz:

w3:=u3+I* (z"2*cz+cz"2*%z+ (C1+I*C2) *z"3*cz"2+ (C1-I*C2) *cz"3*z"2) :
cw3:=u3-I1* (z"2*cz+cz"2*z+ (C1+I*C2) *z"3*cz"2+ (C1-I*C2)*cz"3*z"2) :
>f.=

r*ck*z+

(F2+I*£f2) *z"2+ (FO1+I*£01) *w2+

(F3+I*£f3) *z"3+ (F11+I*f11) *z*w2+ (FOO1+I*£f001) *w3:

cf:=
r*k*cz+



(F2-I*£2) *cz"2+(FO1-I*£01) *cw2+
(F3-I*£3) *cz"3+(F11-I*£f11) *cz*cw2+ (FO01-I*£001) *cw3:

g:=

rN2* *M*w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001l) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO2+I*g02) *w2"2+
(G101+I*gl01) *z*w3:

cg:=
r"2*M*cw2+

(G3-I1*g3) *cz""3+(G1l1-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz™4+ (G21-I*g2l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01l) *cz*cw3:

h:=

r*3*MN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3+

(H5+I*h5) *z"5+ (H31+I*h31) *z"3*w2+ (H12+I*hl12) *z*w2"2+
(H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

ch:=

r"3*M 2% cw3+

(H4-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (H02-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz"5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201)*cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:
>e2:=subs([z=f,cz=cf],2*S3)+1* (g-cqg) :

e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (4,5)-jet.

>P[4,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2))):

P[3,1,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,cz))):
P[2,2,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,cz,cz))):
P[2,0,1,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u2))):
P[1,1,1,0]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u2))):
P[1,0,0,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,u3))):

P1[4,0,0,0] :=subs(I=0,P[4,0,0,0]): P2[4,0,0,0] :=expand((P[4,0,0,0]~-
P1[4,0,0,0])*I):

P1[3,1,0,0] :=subs(1=0,P[3,1,0,0]): P2[3,1,0,0] :=expand((P[3,1,0,0]~-
P1[3,1,0,0])*I):

P1[(2,0,1,0] :=subs(1=0,P[2,0,1,0]): P2[2,0,1,0] :=expand((P[2,0,1,0]~-
P1[2,0,1,0])*I):

pP1(1,0,0,1]:=subs(1I=0,P[1,0,0,1]): P2[1,0,0,1]:=expand((P[1,0,0,1]~-
P1[1,0,0,1])*I):

0[5,0,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2,2,2,2))):
Ql4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,2z,cz))):



:=expand (subs ([z=0,cz=0,u2=0,u3=0]

,diff (e3,

z2,2,2,CZ,CZ)))

Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q0[2,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q[0,0,1,1] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3d))):
Q1[5,0,0,0] :=subs (1=0,0[5,0,0,0]): ©02[5,0,0,0] :=expand((Q[5,0,0,0]-
Q115,0,0,0])*I):

©1[(4,1,0,0] :=subs (I=0,0Q0[4,1,0,0]1): 02[4,1,0,0] :=expand((Q[4,1,0,0]-
0174,1,0,0])*1I):

Q1[3,2,0,0] :=subs(1=0,0[3,2,0,0]): 02[3,2,0,0] :=expand((Q[3,2,0,0]-
01(3,2,0,0])*1I):

Q1[3,0,1,0] :=subs(1=0,0[3,0,1,0]): ©02[3,0,1,0] :=expand((Q[3,0,1,0]-
Q113,0,1,0])*I):

01[(2,1,1,0] :=subs (I=0,0[2,1,1,0]1): 02[2,1,1,0] :=expand((Q[2,1,1,0]~-
01(2,1,1,0])*1I):

Q1[(1,0,2,0] :=subs(1=0,0[1,0,2,0]): ©02[1,0,2,0] :=expand((Q[1,0,2,0]-
01(1,0,2,0])*1I):

Q1[2,0,0,1] :=subs(1=0,0[2,0,0,1]): ©02[2,0,0,1] :=expand((Q[2,0,0,1]-

011(2,0,0,11)*I):
Write 26 equations.

>EQ:={
1714,0,0,0]=0,P214,0,0,0]1=0,
17(3,1,0,01=0,P2[3,1,0,01=0,
p[2,2,0,0]=0,
1{(2,0,1,0]=0,P2[2,0,1,0]1=0,
pP(1,1,1,0]=0,
17(1,0,0,11=0,P2[1,0,0,11=0,
01(5,0,0,01=0,02[5,0,0,0]=0,
©1(4,1,0,01=0,02([4,1,0,0]=0,
01[(3,2,0,01=0,0213,2,0,01=0,
01[(3,0,1,0]=0,02[3,0,1,0]=0,
o17(2,1,1,01=0,02(2,1,1,0]=0,
©1(1,0,2,01=0,0211,0,2,01=0,
01[(2,0,0,11=0,02(2,0,0,1]=0,
or1,1,0,11=0,
0[0,0,1,11=0
e
>sol:=solve (EQ) :
>sol[2];
2.4 _ a2 +27'4 1
{HUZZ;r3mj3:1i43’lr 114 ,g2]:§r2%
2 4 2 4
202 =- 11611 r +11414r - 4 a? F3‘-éra,F00] :_251389’1 s +lj4a 27”



1 3?7 +144 4% -2/ 1, 5
= - - — + =
Cl =5, > ,G21 == 3t 424’ FI1 =0,

2 1
r(9n?r* 4144 a® =204, h31 =S a,n =n,gl01 =- _ra,

H201 =- 3 6

144

e — - + — = - = - — = + —
G101 1;l’l ro-a 721”,G02 i7‘ a, HO11 31” a,hl2 =2ra 2 r,

_ I _ 1 IR R S RS | B}
a=a,h20] = 6r mﬂwl—lzrme]—4ra 36r”ﬂ1_ 3ra,C2—Q

G4=0,g4=0,H5=0,h5=0,h011 =0,7 =7}

>CCLl:=1/24*(3*r"4*n"2+144*a"2-2*x"4) / (r"2) :

>solve (CC1l=0,a);
fé -3n2+212;-;24-3n2+2r2

Third Step: (5,6) - normalization -------—-- (4,5,6) jet.

>restart:

readlib (mtaylor) :

Cl:=0: C2:=0: a:=p*r"2:

x:=(z+cz)/2:y:=(z-cz)/ (2*I):

S:=exp (x) *cos (n*y) :

T:=exp(x)*sin (n*y) :

Sl:=mtaylor (S, [z,cz],8): Tl:=mtaylor(T,[z,cz],9):

S2:=int (diff (int (diff (4*S1/(1-n"2),z),z),cz),cz):

T2:=int (diff (int (diff(16*T1l,z),z),cz),Ccz):

S3:=82:T3:=(T2/n/ (n"2-1)) :

k:=I:ck:=-1I: M:=k*ck:

>f2:=a: g3:= 0: G3:= 0: H4:= 0: hd4:= 0: g001l:= 0: H101l:= 0: hl0l:=
0: FOl:= —-f2: F2:= 1/12*r"2: f01l:= 1/12*r"2: Gll:= -2*r*f2: gll:=
-1/6*r"3: H21l:= -2*r""2*f2: h2l:= -1/6*r"4: h02:= -2*r"2*f2: GO01l:=
r*f2: HO02:= -1/6*r"4:

H12:= 1/3*r"3*a: f001l:= 1/12*r*a: fll:= -1/3*r*a: g2l:= 1/2*r"2*a:
H31l:= -1/36*r"54+4*r*a”2: hl2:= 2*r*a”2+1/24*r"5: Fll:= 0: f3:=
1/144* (3*r"4*n"2-144*a"2+2*r"4) /r: g02:= -1/16*r"4*n"2-
4*37°2411/144*r™4: F3:= -1/6*r*a: FO00l:= -1/288* (9*r"4*n"2+144*a"2-
2*r™4)/r: h201l:= -1/6*r"3*a: h3l:= 2/3*r"3*a: H201:=

-1/144*r* (9*r"4*n"2+144*a”2-2*r"4): hO0ll:= 0: G4:= 0: H5:= 0: hb5:=
0: g4:= 0: HO1ll:= -1/3*r"3*a: G02:= -1/6*r"2*a: G1l01:=
-1/16*r"4*n"2-a”2+1/72*r"4: gl0l:= -1/6*r"2*a: G2l:= 2*a"2-
1/36*r"4:

Write a mapping

>f:=

r*xck*z+



(F2+I1*f2) *z"2+ (FO1+I*f01) *w2+

(F3+I*£3) *z" 3+ (F11+I*£11) *z*w2+ (FOO1+I*£001) *w3+
(FA4+I*£4) *z"4+ (F21+I*£21) *z"2* w2+ (FO02+I*£02) *w2"2+
(F101+I*£101) *z*w3:

cf:=

r*k*cz+

(F2-I*f2)*cz"2+ (FO1-I*£f01) *cw2+
(F3-I*£3)*cz"3+(F11-I*fll)*cz*cw2+ (FO01-I*£001) *cw3+
(FA-TI*f4d)*cz™4+ (F21-I1*£f21) *cz"2*cw2+ (F02-I*f02) *cw2"2+ (F101-
I*f101) *cz*cw3:

g:=

r"2*M*w2+

(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3+
(G4+I*gd) *z"4+ (G21+I*g2l) *z"2*w2+ (GO2+I*g02) *w2"2+
(G101+TI*gl101) *z*w3+

(G5+I*gb) *z"5+ (G31+I*g31) *z"3*w2+ (G1l2+I*gl2) *z*w2" 2+
(G201+I*g201) *z"2*w3+ (GO11+I*g01l) *w2*w3:

cg:=

r"2*M*cw2+

(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+

(G4-I*g4) *cz™4+ (G21-I*g2l) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-
I*gl01l) *cz*cw3+

(G5-I*g5) *cz"5+(G31-I*g31) *cz"3*cw2+ (G1l2-I1*gl2) *cz*cw2"2+ (G201~
I*g201) *cz"2*cw3+ (G011-I*g011l) *cw2*cw3:

h:=

r*3*MN2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
H101+I*h101) *z*w3+

H5+I*h5) *z75+ (H31+I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
H201+I*h201)*z"2*w3+ (HO11+I*h011l) *w2*w3+

Ho+I*ho) *z"6+ (H41+I*h41l) *z"4*w2+ (H22+I*h22) *z2"2*w2" 2+
HO3+I*h03) *w2"3+ (H301+I*h301) *z"3*w3+ (H111+I*hl1l1l)*z*w2*w3+
HOO2+I*h002) *w3"2:

o~~~ o~ o~ o~

ch:=

r"3*M 2% cw3+

(HA-I*h4) *cz™4+ (H21-I*h21) *cz"2*cw2+ (H0O2-I*h02) *cw2"2+ (H101-
I*h101) *cz*cw3+

(H5-I*h5) *cz"5+ (H31-I1*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz”"2*cw3+ (HO11-I*h011l) *cw2*cw3+

(H6-I*ho6) *cz”6+ (H41-I*h41l) *cz"4*cw2+ (H22-I*h22) *cz"2*cw2"2+ (HO3-
I*h03) *cw2”"3+ (H301-I*h301) *cz"3*cw3+ (H111-I*hlll) *cz*cw2*cw3+ (HO02-
I*h002)*cw3"2:



>w2:=u2+I1* (z*cz+ (D1+I*D2) *z"4*cz+ (E1+I*E2) *z"3*cz"2+ (E1-
I*E2) *cz"3*z"2+ (D1-1*D2) *cz"4*z) :
cw2:=u2-1* (z*cz+ (D1+I*D2) *z"4*cz+ (E1+I*E2) *z"3*cz"2+ (E1l-
I*E2) *cz""3*z"2+ (D1-1I*D2) *cz"4*z) :

w3:=u3+I* (z"2*%cz+cz"2*%z+ (C1+I*C2) *z"3*cz"2+ (C1-I*C2) *cz"3*z"2) :
cw3:=ul3-1* (z"2*cz+cz"2*z+ (C1+I*C2) *z"3*cz"2+ (C1l-I*C2) *cz"3*z"2):
Write the relations for the mapping.

>e2:=subs([z=f,cz=cf],2*S3)+1* (g-cqg) :

e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (5,6)-jet.

>

P[5,0,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2,2,2
rZ)))):

P[4,1,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,2
rCZ)))):

P[3,2,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,z,cC
z,Cz)))):

P[3,0,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2z,2z,u
2)))):

P[2,1,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,2z,2z,cz,
uz))))

P[1,0,2,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e2,z,u2,u?
)))) .

P[2,0,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,z,u3)
))) s
P[1,1,0,1]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,cz,u3
)))) s
P[0,0,1,1]:=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e2,u2,u3d))
)):

P1[5,0,0,0] :=subs (I=0,P[5,0,0,07) :

P2[5,0,0,0] :=normal (expand((P[5,0,0,0]-P1[5,0,0,0])*I)):
P1[(4,1,0,0]:=subs (I=0,P[4,1,0,07):

P2[14,1,0,0] :=normal (expand((P[4,1,0,0]-P1[4,1,0,0])*I)):
P1[3,2,0,0] :=subs (I=0,P[3,2,0,07):

P213,2,0,0] :=normal (expand((P[3,2,0,0]-P1[3,2,0,0])*I)):
P1[3,0,1,0] :=subs (I=0,P[3,0,1,07]):

P2[3,0,1,0] :=normal (expand ((P[3,0,1,0]1-P1[3,0,1,0])*I)):
P1[(2,1,1,0]:=subs(I=0,P[2,1,1,0]):

P2[2,1,1,0] :=normal (expand((P[2,1,1,0]-P1[2,1,1,0])*I)):
P1[(1,0,2,0] :=subs(I=0,P[1,0,2,07):

P2[1,0,2,0] :=normal (expand((P[1,0,2,0]-P1[1,0,2,0])*I)):
P1[2,0,0,1]:=subs(I=0,P[2,0,0,17):

P212,0,0,1]:=normal (expand((P[2,0,0,1]-P1[2,0,0,1])*1I)):

Q[6,0,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,z
rZ,2))))

Q[5,1,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,z



1 Z2,C2))))

Ql4,2,0,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2,2,z
yCZ,C2)))):

Q[3,3,0,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,2z,C
z,Cz,Cz)))):

Q[4,0,1,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2,2
,u2))))

Q[3,1,1,0] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2z,C
z,u2)))):

Q[2,2,1,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,cz,
cz,uz2)))):

Q[2,0,2,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,u2,
uz)))):

Q[1,1,2,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,u2
,u2)))):

Q[0,0,3,0] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u2,u
2)))):

Q[3,0,0,1] :=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,2z,2z,2z,u
3))))

Q[2,1,0,1] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,z,cz,
u3)))):
Q[1,0,1,1]:=normal (expand(subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,u2,us3
)))) .

Q[0,0,0,2] :=normal (expand (subs ([z=0,cz=0,u2=0,u3=0],diff (e3,u3,ul))
)):

Q1[6,0,0,0] :=subs (I=0,0[6,0,0,07):

02[6,0,0,0] :=normal (expand ((Q[6,0,0,0]1-01[6,0,0,0])*1)):
01(5,1,0,0] :=subs (I=0,Q[5,1,0,0]):

02[15,1,0,0] :=normal (expand ((Q[5,1,0,0]-01[5,1,0,0])*I)):
01(4,2,0,0] :=subs (I=0,Q[4,2,0,0]):

02[4,2,0,0] :=normal (expand ((Q[4,2,0,0]1-0114,2,0,0])*1)):
01(4,0,1,0] :=subs (I=0,Q[4,0,1,07):

Q02[4,0,1,0] :=normal (expand ((Q[4,0,1,0]1-01(4,0,1,0])*1)):
Q1[3,1,1,0] :=subs (I=0,0[3,1,1,017):

02[3,1,1,0] :=normal (expand ((Q[3,1,1,0]-01[3,1,1,0])*1)):

0112,0,2,0] :=subs (I=0,0[2,0,2,0]):
02[2,0,2,0] :=normal (expand ((Q[2,0,2,01-01[2,0,2,0])*I)):

017(3,0,0,1]:=subs(I=0,Q[3,0,0,17):
02[3,0,0,1] :=normal (expand ((Q[3,0,0,11-01[3,0,0,1]1)*1)):
Q1[2,1,0,1] :=subs (I=0,0Q0[2,1,0,17):
02[2,1,0,1] :=normal (expand ((Q[2,1,0,1]1-01[2,1,0,1]1)*1)):
Q1[1,0,1,1]:=subs(I=0,0[1,0,1,171):
©02[1,0,1,1] :=normal (expand ((Q[1,0,1,11-01[1,0,1,1])*1)):
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>sol:=solve (EQ) ;
sol . ={H6 =0,h6 =0,G201 =0,h22 =0,hill =0,p =p,g201 =0,g31 =0,G31 =0,

HO03 =0, H22 =0, H41 =0, h301 =0, G5 =0, g5 =0, 1002 =0, h41 =0, H301 =0,
HI11 =0,G011 =0, H002 =0,/h03 =0,g011 =0,g12 =0,n =n, F4 = F4, F21 = F2I,
F02 = F02,£21 =f21,02 =f02, f4 = f4, F101 =F101,£101 =f101,D1 =DI,D2 = D2,

_ _ _ _ _ _ _ 167 6 - _ 7 3
E]—E],E2-E2,G12-0,r-0},{H6-0,h6—0,H22—16416r,E2— 3es”
F4 =- > 4G201-0F101-0f]01-—£4]02-0F21-0f2]- L

" 2736 - - BT A e A T VA
h22 =0,hlll =0,F02 =- ¥ h301 = 13 O El =0,G31 =0, HO3 =0

o ST T 8208 13687 7T T o o

29
2052

3 r°, g3l =

8201 1368

P, H41 =0, G5 =0,g5 =0, h002 =0, H301 =0,



.29 13 157 5
1 =5 0es o HIT = 50 70, D1 =0, GOIL = oo e, p =0,

Y tOf( 19 7% -194),r =r, HO02 = 49 6h03--i 6 g011 =0,g12 =0
300 - e 2736 "7 T gea o8V T8N T
) o053 o35,
f4—0,G12—16416r,D2— 8208r}

>
The values r=0 and p=0 are not under consideration. So, it is not
the cubic.

Type Vb.

First step: (3,4)-normalization ---------
(2,3,4) jet

>restart:readlib (mtaylor) :
x:=(z+cz)/2:y:=(z-cz)/(2*I) :A:=0:
S:=exp(x)*y*sin(y) :T:=exp (x) *y*cos (y) :
Sl:=mtaylor (2*S, [z,cz],8): Tl:=mtaylor(8*T, [z,cz],8):
S2:=int (diff (int(diff(Sl,z),z),cz),cz):

T2:=int (diff (int (diff (T1l,z),z),cz),cz):

S3:=subs ([z=I*z,cz=-1*cz],S2):

T3:=subs ([z=I1*z,cz=-I*cz],-T2):

Result check.
S[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z))));
[1,1,0,0] :=simplify(expand(subs([z=0,cz=0],diff(S3,z,cz)))):;
[2,0,0,0] :=simplify(expand (subs([z=0,cz=0],diff(S3,z,2))));
Print (' XXXXXXXXXXXXXXXXXXXXXXXXX") ;
T[1,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z))));
T[1,1,0,0]:=simplify(expand(subs([z=0,cz=0],diff(T3,z,cz))));
T[2,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,z,2))));
T[2,1,0,0]:=simplify (expand(subs ([z=0,cz=0],diff(T3,z,z,cz))))/2;
T[3,0,0,0] :=simplify(expand(subs([z=0,cz=0],diff(T3,2z,2z,2)))):
81 0.0.0=0
S0 71
S5.0.00=0

XXXXXXXXXXXXXXXXXXXXXXXXX

JLQOA':O
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>

Introduce the notations.

>k:=1l:ck:=1: m:=1:

Introduce new variables

>w2:=u2+I*z*cz: cwl2:=ul-1*z*cz:
w3:=u3+I* (z"2*%cz+tcz"2*z+A*z"2*cz"2) :
cw3:=ul3-I* (z"2*cz+cz"2*z+A*z"2*cz"2) :
Write a mapping

>f:=

r*ck*z+
(F2+4I*f2) *z"2+ (FO1+I*£01) *w2:

cf:=
r*k*cz+
(F2-I*f2) *cz""24+ (FO1-I*£f01) *cw2:

g:i=
rh2*m*w2+
(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3:

cg:=
r "2*m*cw2+
(G3-I*g3) *cz"3+(Gl1l-I*gll)*cz*cw2+ (GO01-I*g001) *cw3:

h:=

r*3*mh2* w3+

(HA+I*hd) *z"4+ (H21+I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+
(H101+I*h101) *z*w3:

ch:=

r*"3*m*2*cw3+

(HA-I*hd) *cz™4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-
I*hl101)*cz*cw3:

Write the relations for the mapping.
>e2:=subs([z=f,cz=cf],2*S3)+1* (g-cqg) :



e3:=subs ([z=f,cz=cf],
Write the coefficients of the (3,4)-jet.
P[3,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0]
2,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0]
P[1,0,1,0] :=expand(subs([z=0,cz=0,u2=0,u3=0]
0,0,0,1] :=expand(subs ([z=0,cz=0,u2=0,u3=0]

Pl

P

P1[3,0,0,0]
P1[3,0,0,0])*I):
P1[2,1,0,0]
P1[2,1,0,0])*I)
P1[1,0,1,0]
P1[1,0,1,0])*I):
P1[0,0,0,1]
P1[0,0,0,1])*I):
Q[4,0,0,0] :=expand (
Q[3,1,0,0] :=expand (
Q0[2,2,0,0] :=expand (
0[2,0,1,0] :=expand (
Q[1,1,1,0] :=expand/(
Q[1,0,0,1] :=expand(

]
1)*I) -
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1)*I) -
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Solve the system.
>solve (EQ) ;

:=subs (I=0,P[3,0,0,07):
:=subs (I=0,P[2,1,0,07):
:=subs (I=0,P[1,0,1,071):

:=subs (I=0,P[0,0,0,17):

subs
subs
subs
subs
subs
subs

:=subs (I=0,0[4,0,0,07):
:=subs (I=0,0[3,1,0,071):
:=subs (I=0,0[2,0,1,07):

:=subs (I=0,0[1,0,0,17):
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2*T3)+I* (h-ch):

,diff(e2,2z,2z2,2))):

,diff(e2,z,z,cz))):
,diff (e2,z,u2))):
,diff (e2,u3))):
2[3,0,0,0] :=expand((P[3,0,0,0]-
P2[2,1,0,0] :=expand ((P[2,1,0,0]-
2[1,0,1,0] :=expand((P[1,0,1,0]-

2[0,0,0,1]:=expand((P[0,0,0,1]-

,diff(e3,z,z,2z,2))):
,diff(e3,z,2z,z,cz))):
,diff(e3,z,z,cz,cz)))
,diff (e3,z,z,u2))):
,diff (e3,z,cz,u2))):
,diff (e3,z,u3))):

Q02[4,0,0,0] :=expand ((Q[4,0,0,0]~-
2[3,1,0,0] :=expand ((Q[3,1,0,0]-
212,0,1,0] :=expand((Q[2,0,1,0]-

02[1,0,0,1] :=expand ((Q[1,0,0,1]1~-



{HIO0I =0, h101 =0,g001 =0, H4 =0,h4 =0,G3 =0,g3 =0, h21 =0, H21 =0, h02 =0,
r=0,G001 =0,g11 =0, GI11 =0, H02 =0, F2 = F2, 2 =2, FOI = FOI, f01 =f01}, {
H21 =2 201, HI0I =0,h101 =0,g001 =0,GI11 =2 rf01,H4 =0,h4 =0, G3 =0,

1 1 1
g3 =0,h21 ZEJA,FU] =Izwﬂ,h02 =277 01,12 =- TEIJ,FQ =f01, GOOI =-rf0l,

1 1
gll =gr3,H02 =8r4,f01 =f01,r=r}

Second Step: (4,5)-normalization ---------
(3,4,5) jet

>restart: readlib (mtaylor) :A:=0: B:=0:

Write the results of the previous step.

>f01l:= a: g001l:= 0: G3:= 0: g3:= 0: H4:= 0: hd:= 0: HIO0l:= O:
h101l:= 0: Gll:= 2*r*f0l: H21l:= 2*r"2*f01: F2:= f01: f2:= -1/12*r"2:
FOl:= 1/12*r"2: gll:= 1/6*r"3: GOOl:= -r*f01: h2l:= 1/6*r"4: HO2:=
1/6*r~4: h02:= 2*r"2*f01:

>x:=(z+tcz)/2:y:=(z-cz)/ (2*I) :
S:=exp(x)*y*sin(y) :T:=exp (x) *y*cos (y) :

Sl:=mtaylor (2*S, [z,cz],8): Tl:=mtaylor(8*T, [z,cz],8):

S2:=int (diff (int(diff(Sl,z),z),cz),cz):

T2:=int (diff (int (diff (T1l,z),z),cz),cz):
S3:=subs([z=1*z,cz=-1*cz],S2):

T3:=subs ([z=I*z,cz=-I*cz],-T2):

k:=1l:ck:=1: m:=1:

>wW2:=u2+1*(z*cz+B*z"2*cz"2): cw2:=u2-1*(z*cz+B*z"2*cz"2):
w3:=u3+I* (z"2*cz+cz"2*z+A*z"2*cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

cw3:=u3-I* (z"2*cz+cz"2*%z+A*z"2*%cz"2+ (C1+I*C2) *z"3*cz"2+ (Cl-
I*C2)*cz"3*z"2) :

Write a mapping

>f:=

r*ck*z+

(F2+I*f2) *z"2+ (FO1+I*£01) *w2+

(F3+I*£3) *z"3+(F11+I*fl1l)*z*w2+ (FOO1+I*£f001) *w3:

cf:=

r*k*cz+

(F2-1*f2)*cz"2+ (FO1-I*£01) *cw2+
(F3-I*£3)*cz""3+(F11-I*fll)*cz*cw2+ (FO01-I*£001) *cw3:

g:i=
rh2*m*w2+
(G3+I*g3) *z"3+(G1l1+I*gll) *z*w2+ (GO01+I*g001) *w3+



(G4+I*g4) *z"4+ (G21+I*g21) *z"2* w2+ (GO2+I*g02) *w2"2+

(G101+I*gl01l) *z*w3:

cg:=
r "2*m*cw2+

(G3-I*g3) *cz”"3+(Gl1-I*gll)*cz*cw2+ (GO01-I*g001) *cw3+
(G4-I*g4) *cz™4+ (G21-1*g21) *cz"2*cw2+ (G02-I*g02) *cw2"2+ (G101-

I*gl01l) *cz*cw3:

h:=
r’3*mM2* w3+

H4+I*h4) *z74+ (H21+4I*h21) *z"2*w2+ (HO2+I*h02) *w2"2+

H5+I*hb) *z75+ (H31+4I*h31) *z"3*w2+ (H12+I*hl2) *z*w2"2+
H201+I*h201) *z"2*w3+ (HO11+I*h011l) *w2*w3:

(
(H101+4I*h101) *z*w3+
(
(

ch:=
r°"3*mM2*cw3+

(H4-I*h4) *cz"4+ (H21-I*h21) *cz"2*cw2+ (HO2-I*h02) *cw2"2+ (H101-

I*h101) *cz*cw3+

(H5-I*h5) *cz”5+ (H31-I*h31) *cz"3*cw2+ (H12-I*hl2) *cz*cw2"2+ (H201-
I*h201) *cz"2*cw3+ (HO11-I*hO01l1l) *cw2*cw3:

Write the relations for the mapping.

>e2:=subs ([z=f,cz=cf],2*S3)+I*(g-cqg):
e3:=subs ([z=f,cz=cf],2*T3)+I* (h-ch):

Write the coefficients of the (4,5)-jet.

>P[4,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e2,z,2,2,2))):

P[3,1,0,0] :=expand (subs (
P[2,2,0,0] :=expand (subs (
P[2,0,1,0] :=expand (subs (
P[1,1,1,0] :=expand (subs (
P[1,0,0,1] :=expand (subs (
P1[(4,0,0,0] :=subs (I=0,P[4,0,0,07):
P1[4,0,0,0])*I):
P1[3,1,0,0] :=subs (I=0,P[3,1,0,07):
P1[3,1,0,0])*I):
P1[(2,0,1,0] :=subs (I=0,P[2,0,1,07]):
P1[2,0,1,0])*I):

P1[(1,0,0,1] :=subs(I=0,P[1,0,0,17):
P1[1,0,0,1])*I):

Ql: 4 4 4

[z=0 1, (
[z=0 1y (
[z=0,cz=0,u2=0,u3=0],diff(
[z=0 1y (
[z=0 1y (

5,0,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff (e3,z,2z,z,
[4,1,0,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2,2,Ccz)))
3,2,0,0] :=expand(subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,2z,2z,cz,cz)))

diff(e2,z,z,z,cz))):
diff(e2,z,z,cz,cz))):
e2,z,z,u2))):
e2,z,cz,u2))):
e2,z,u3))):

diff
diff

P2[14,0,0,0] :=expand ((P[4,0,0,0]~-
P2[3,1,0,0] :=expand ((P[3,1,0,0]-
P2[2,0,1,0] :=expand ((P[2,0,1,0]-

P2[1,0,0,1]:=expand ((P[1,0,0,1]1-

z,2)))



Q[3,0,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,z,u2))):
Q[2,1,1,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,cz,u2))):
Q[1,0,2,0] :=expand (subs ([z=0,cz=0,u2=0,u3=0],diff(e3,z,u2,u2))):
Q[2,0,0,1] :=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,z,u3))):
Q[1,1,0,1]:=expand(subs([z=0,cz=0,u2=0,u3=0],diff(e3,z,cz,ul))):
Q[0,0,1,1] :=expand (subs([z=0,cz=0,u2=0,u3=0],diff(e3,u2,u3))):
Q1[5,0,0,0] :=subs(1=0,0[5,0,0,0]): ©02[5,0,0,0] :=expand((Q[5,0,0,0]-
Q1[5,0,0,0]1)*1I):

Q1[4,1,0,0] :=subs(1=0,0[4,1,0,0]): ©02[4,1,0,0] :=expand((Q[4,1,0,0]-
0174,1,0,0])*1I):

01[3,2,0,0] :=subs (I=0,0[3,2,0,01): 02[3,2,0,0] :=expand((Q[3,2,0,0]-
Q113,2,0,0])*I):

01[(3,0,1,0] :=subs(1=0,0[3,0,1,0]): 02[3,0,1,0] :=expand((Q[3,0,1,0]-
Q1[3,0,1,0])*I):

Q1[2,1,1,0]:=subs(1I=0,0[2,1,1,0]): Q02[2,1,1,0] :=expand((Q[2,1,1,0]-
Q1(2,1,1,0])*1I):

©1[1,0,2,0]:=subs (I=0,0[1,0,2,0]): 02[1,0,2,0]:=expand((Q[1,0,2,0]-
Q1[1,0,2,0])*I):

Q1[(2,0,0,1] :=subs(1=0,0[2,0,0,1]): 02[2,0,0,1] :=expand((Q[2,0,0,1]-

0112,0,0,1])*I):
Write the equations and the variables.

>FEQ:={
1714,0,0,0]1=0,P214,0,0,01=0,
17(3,1,0,0]1=0,P2[3,1,0,01=0,
P[2,2,0,0]=0,
17(2,0,1,0]1=0,P2[2,0,1,0]1=0,
P[1,1,1,0]=0,
1(1,0,0,1]=0,P2[1,0,0,1]=0,
01(5,0,0,01=0,02([5,0,0,0]=0,
©174,1,0,01=0,0214,1,0,01=0,
01([(3,2,0,0]=0,02([3,2,0,0]=0,
01(3,0,1,01=0,02([3,0,1,0]=0,
Q1[(2,1,1,01=0,02[2,1,1,0]1=0,
©1[(1,0,2,0]1=0,02(1,0,2,0]=0,
01[(2,0,0,11=0,02(2,0,0,1]=0,
Qr1,1,0,1]1=0,
0,0,1,1]1=0

Number of equations - 26.
>solve (EQ) [2];

7 1 1 1
{r=r,GI0] =-a* -— " HI2 =~ a,g2] =—r*a, HOIl =- ~r>a,h5 =0, 011 =0,

144"~ 3 2 3

_ _ _ 1o _Los oL
g4=0,H5=0,G4 =0,g101 6r a,hl? 24r +2ra® H3I1 36r t4ra,



1 1 144a*+7+* 1 144 a® +/*
- 2 _ L 4 - _ 1 144a” +17
G2] =2a 361*,a a, f001 783 p ,Cl 2 2 ,
1 144a*-5/" 1 , 1, 2,
= - - — = +— = - — =
F3 144 ; 3 6ra,g02 4a 72r,]7] 0,h31 37 a,C2 =0,

r(144 a* +7 1Y),

Fll :1ra,F001 ira,hzoz -1 a, H201 =-

3 12 6 144
G02 :-érza}
>CCl:= 1/24’;(r;4+144*aA2) /(x"2);
+
cci ::214144;?
2 4,4
ccl :=21414“r’2'"

Then it is not the cubic.



