> restart: with(algcurves):
The puiseux program can give unnecessarily large answers. Reading the following code into Maple before using the puiseux command will help to prevent one (but not all) of the causes of these large answers, namely it will help to prevent some unnecessary expanding.

> `algcurves/lift_exp` := proc(v, f, x, y)

local i, ii, r, res, v7, vv7, v3, ext, a, j, n, np, ram, j3;

    if v[5] = 1 then return {v} end if;

    v3 := degree(v[3], x);

    res := {};

    r := v[1] + y*x^v[2];

    vv7 := v[7]*v3 + v[2] - 1;

    vv7 := vv7 + v[5];

    ii := `algcurves/truncate_subs`(subs(x = v[3], f), x, y, r, vv7 + 1,

        v[4]);

    if ii = 0 then error "degree estimate was wrong" end if;

    v7 := (ldegree(ii, x) - v[2])/v3;

    r := `algcurves/v_ext_m`(

        `algcurves/g_factors`(tcoeff(ii, x), y, v[4]), y);

    for i in r do res := res union `algcurves/lift_exp`([

        v[1] + x^v[2]*i[1], v[2] + 1, v[3], [op(i[3]), op(v[4])], i[2],

        v[6]*i[4], v7, [op(v[8]), [op(1 .. 4, v)]]], f, x, y)

    end do;

    if add(i[5]*i[6]*degree(i[3], x)/(v[6]*v3), i = res) <>

    degree(tcoeff(ii, x), y) then error "found wrong number of expansions"

    end if;

    if v[5] = degree(tcoeff(ii, x), y) then

        if ldegree(ii, x) <> vv7 then error "degree estimate was wrong"

        end if;

        return res

    end if;

    ii := collect(ii, y);

    ii := add(`algcurves/normal_tcoeff`(coeff(ii, y, i), x)*y^i,

        i = 0 .. degree(ii, y));

    np := `algcurves/Newtonpolygon`(ii, x, y);

    if nops(np) = 2 and np[1][3] = 0 then

        error "found wrong number of expansions"

    end if;

    for j in np do

        if 2 < nops(j) and 0 < j[3] and j[3] < 1 then

            r := `algcurves/g_factors`(j[4], x, v[4]);

            r := `algcurves/v_ext_m`(r, x);

            for i in r do

                j3 := j[3] - v[2];

                ext := [op(i[3]), op(v[4])];

                n := mods(1/numer(j3), denom(j3));

                ram := i[1]^n*x^denom(j3);

                a := v[2]*denom(j3) - numer(j[3]);

                res := res union `algcurves/lift_exp`([collect(

                    subs(x = ram, v[1])

                     + x^a*i[1]^((1 - n*numer(j3))/denom(j3)), x, normal),

                    a + 1, normal(subs(x = ram, v[3])), ext, i[2],

                    v[6]*i[4],

                    (j[2] - j[1]*j[3] - a/degree(ram, x))/degree(v[3], x),

                    [op(v[8]), [op(1 .. 4, v)]]], f, x, y)

            end do

        end if

    end do;

    res

end proc:
> A:=y^2*(y^2+x^2)+2*l*x^4*y+m*x^6+a*x^3*y^2+b*x^2*y^3+c*x*y^4+d*y^5+e*x^5*y+f*x^4*y^2+g*x^3*y^3+h*x^2*y^4+j*x*y^5+k*y^6;
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> puiseux(A,x=0,y,0);
[image: image2.wmf]{
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> discrim(m+2*l*_Z+_Z^2,_Z);
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> A1:=eval(A,m=l^2);
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> puiseux(A1,x=0,y,0);
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> A2:=eval(A1,e=a*l);
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> puiseux(A2,x=0,y,0);
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> discrim(-a*l*_Z+_Z^2+f*l^2-b*l^3+l^4,_Z);
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> factor(%);
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> A3:=eval(A2,f=-1/4*(-4*l*b+4*l^2-a^2));
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> puiseux(A3,x=0,y,0);
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> A4:=eval(A3,g=-1/2*(-b*a+2*a*l-2*c*l));
[image: image13.wmf]A4
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> puiseux(A4,x=0,y,0);
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> discrim(16*_Z^2+(-32*l^3+16*b*l^2+8*a^2*l)*_Z-8*c*l^4*a-4*l^4*a^2+a^4*l^2+4*l^3*b*a^2+16*h*l^4-16*d*l^5,_Z);
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> factor(%);
[image: image16.wmf]-
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> A5:=eval(A4,h=-1/4*(-4*l^2-4*l*d+4*l*b+a^2-2*a*c-b^2));
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> puiseux(A5,x=0,y,0);
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> A6:=eval(A5,j=1/2*(c*b+2*a*l-b*a+d*a-2*c*l));
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> puiseux(A6,x=0,y,0);
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> discrim(64*_Z^2+(-16*a^3*l+256*l^3*a-64*c*l^3-96*l^2*b*a)*_Z+12*l^3*b*a^4+8*c*l^4*a^3+36*b^2*l^4*a^2+48*c*l^5*a*b-32*a^4*l^4-192*a^2*l^5*b+64*l^7*d+a^6*l^2+64*l^8+64*k*l^6+16*l^6*b^2-32*l^6*d*b-96*c*l^6*a-64*l^7*b+240*l^6*a^2,_Z);
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> factor(%);
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> A7:=eval(A6,k=-1/4*(-c^2+b^2+4*l^2+2*a*c-2*d*b-a^2-4*l*b+4*l*d));
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> puiseux(A7,x=0,y,0);
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> factor(-b*a+c*b+d*a-d*c+2*a*l-2*c*l);
[image: image29.wmf](

)

 - 

a

c

(

)

-

 + 

 + 

b

d

2

l


> A8:=eval(A7,a=c);
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> A9:=eval(A7,b=d+2*l);
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> factor(A9);
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> puiseux(A9,x=0,y,0);
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> A10:=eval(A9,a=c);
[image: image41.wmf]A10

y

2

(

)

 - 

y

x

(

)

 - 

y

2

x

2

l

x

4

y

l

2

x

6

2

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

x

3

y

2

 + 

 + 

 + 

 := 

b

x

2

y

3

c

x

y

4

d

y

5

æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

l

2

3

l

2

4

x

5

y

 + 

 + 

 + 

 + 

 + 

[image: image42.wmf]æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

 + 

 + 

l

b

2

7

l

2

8

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

2

8

3

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

l

4

[image: image43.wmf]x

4

y

2

7

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

l

8

15

l

2

16

 + 

æ

è

ç

ç

ç

ç

ç

 + 

[image: image44.wmf]3

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

2

16

b

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

4

3

l

b

4

 + 

 + 

 + 

[image: image45.wmf]c

l

2

 + 

ö

ø

÷

÷

÷

÷

÷

x

3

y

3

l

d

2

3

b

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

8

7

l

b

8

 + 

 + 

æ

è

ç

ç

ç

ç

ç

 + 

[image: image46.wmf]æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

c

4

7

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

2

32

 + 

 + 

[image: image47.wmf]15

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

l

16

3

c

l

4

31

l

2

32

b

2

8

 + 

 + 

 + 

 + 

ö

ø

÷

÷

÷

÷

÷

x

2

y

4

æ

è

ç

ç

ç

ç

ç

 + 

[image: image48.wmf]d

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

4

3

b

2

16

15

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

2

64

 + 

 + 

[image: image49.wmf]31

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

l

32

7

b

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

16

3

l

d

4

 + 

 + 

 + 

[image: image50.wmf]63

l

2

64

15

l

b

16

c

b

4

3

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

c

8

7

c

l

8

 + 

 + 

 + 

 + 

 + 

ö

ø

÷

÷

÷

÷

÷

x

y

5

æ

è

ç

ç

ç

ç

ç

 + 

[image: image51.wmf]31

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

2

128

63

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

l

64

7

b

2

32

 + 

 + 

[image: image52.wmf]31

l

b

32

15

b

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

32

7

l

d

8

3

c

b

8

 + 

 + 

 + 

 + 

[image: image53.wmf]7

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

c

16

15

c

l

16

127

l

2

128

d

b

4

 + 

 + 

 + 

 + 

[image: image54.wmf]3

d

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 - 

10

b

9

4

c

3

16

d

9

17

l

9

8

c

2

8

 + 

 + 

ö

ø

÷

÷

÷

÷

÷

y

6


> factor(A10);
[image: image55.wmf]16

y

3

d

3

y

3

c

18

y

2

b

y

3

12

x

2

y

c

16

x

2

d

y

y

2

b

x

10

y

b

x

2

12

x

y

2

c

-

 - 

 - 

 - 

 - 

 - 

 - 

 - 

 - 

(

16

x

y

2

d

36

y

x

l

y

3

x

y

2

l

y

x

2

l

18

x

3

l

 - 

 + 

 + 

 + 

 + 

 + 

)

2

y

3

d

3

y

3

c

18

y

2

b

y

3

-

 + 

 - 

 + 

(

6

x

2

y

c

8

x

2

d

y

2

y

2

b

x

5

y

b

x

2

3

x

y

2

c

4

x

y

2

d

18

y

x

l

y

3

 - 

 - 

 + 

 - 

 - 

 - 

 + 

 - 

2

x

y

2

l

4

y

x

2

l

9

x

3

l

 - 

 - 

 + 

)

324

/


> 

