> 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*(x-y)-2*x^3*y+x^5+0*x^6+0*x^4*y+1*x^2*y^2+d*x^5*y+e*x^3*y^2+f*x*y^3+g*x^4*y^2+h*x^2*y^3+j*y^4+k*x^3*y^3+l*x*y^4+m*x^2*y^4+n*y^5+p*x*y^5+q*y^6;
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define polynomial [1]

> puiseux(A,x=0,y,0);
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discrim=0 [4]

> expand((1)-4*(f+d+e));
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> A1:=eval(A,f=1/4*(1-4*e-4*d));
[image: image4.wmf]A1

y

2

(

)

 - 

x

y

2

x

3

y

x

5

y

2

x

2

d

x

5

y

e

x

3

y

2

æ

è

ç

ç

ö

ø

÷

÷

 - 

 - 

1

4

e

d

x

y

3

g

x

4

y

2

 - 

 + 

 + 

 + 

 + 

 + 

 + 

 := 

h

x

2

y

3

j

y

4

k

x

3

y

3

l

x

y

4

m

x

2

y

4

n

y

5

p

x

y

5

q

y

6

 + 

 + 

 + 

 + 

 + 

 + 

 + 

 + 


reevaluate polynomial [3]

> puiseux(A1,x=0,y,0);
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numerator=0 [2]

> A2:=eval(A1,j=1/8+1/2*e-g+d-h);
[image: image8.wmf]A2
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reevaluate polynomial [3]

> puiseux(A2,x=0,y,0);
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discrim=0 [4]

> expand((-16*e-32*d-20)^2-4*16*(8*e-16*g+5+20*d-8*h+16*k+16*l));
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> A3:=eval(A2,l=1/1024*(256*e^2+1024*e*d+128*e+1024*d^2+80+1024*g+512*h-1024*k));
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reevaluate polynomial [3]

> puiseux(A3,x=0,y,0,T);
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numerator=0 [8]

> A4:=eval(A3,k=-1/16*(3+4*e+16*g-32*n-32*m+12*h-16*e*d-32*d^2+32*g*e+64*g*d+16*h*e+32*h*d));
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reevaluate polynomial [3]

> puiseux(A4,x=0,y,0);
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discrim=0 [4]

> discrim(237-64*d*e^2+504*e-256*e*d^2+448*g+256*p+796*d-64*n-192*m+512*h*d^2-256*m*e-512*m*d-256*n*e-512*n*d+1024*g*d^2+512*h*d*e+256*g*e^2+128*h*e^2+1024*g*e*d+200*h+256*_Z^2+272*e^2+800*e*d+512*d^2+(-512*e-512-512*g-768*d-256*h)*_Z+704*g*e+1408*g*d+320*h*e+640*h*d-256*d^3,_Z);
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> A5:=eval(A4,p=1/262144*(19456+65536*d*e^2+8192*e+262144*e*d^2+65536*g-28672*d+65536*n+196608*m-524288*h*d^2+262144*m*e+524288*m*d+262144*n*e+524288*n*d-1048576*g*d^2-524288*h*d*e-262144*g*e^2-131072*h*e^2-1048576*g*e*d+57344*h+262144*g^2+262144*g*h+65536*h^2-16384*e^2-32768*e*d+65536*d^2-196608*g*e-655360*g*d-65536*h*e-262144*h*d+262144*d^3));
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reevaluate polynomial [3]

> puiseux(A5,x=0,y,0,T);
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numerator=0 [8]

> A6:=eval(A5,q=-1/512*(-63-104*e-136*g-96*d-128*n-320*m-512*h*d^2-256*m*e+512*n*d-512*g*d^2-256*h*d*e+1024*h*e*g+128*g*e^2-144*h+256*g^2+128*g*h-1024*m*g-512*m*h+256*h^2*e-1024*n*g-512*n*h+1024*g^2*e+512*h^2*d+2048*g^2*d+2048*h*d*g-48*e^2-128*e*d-128*d^2+128*g*e+256*g*d-64*h*e-64*h*d));
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reevaluate polynomial [3]

> puiseux(A6,x=0,y,0);
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discrim=0 [4]

> discrim(5939+23296*d*e^2+14612*e+41472*e*d^2+13024*g+21104*d+6912*n+6272*m-4096*h*d^2+8192*m*e+12288*m*d+8704*n*e+12288*n*d-10240*g*d^2-6144*h*d*e-10240*h*e*g-6144*h*e^2*d-4608*g*e^2-2304*h*e^2-13312*g*e*d+7056*h+4096*d*e^3-12288*h*e*d^2+2048*_Z^2+6400*g^2+6656*g*h+1728*h^2+2048*m*e^2+8192*m*d^2-1024*h*e^3+8192*m*g+4096*m*h-2816*h^2*e+10240*n*g+5120*n*h-9216*g^2*e-5120*h^2*d-16384*g^2*d-18432*h*d*g+12288*d^2*e^2+16384*e*d^3+8192*d^4+512*e^4+12464*e^2+39808*e*d+32128*d^2-12288*g*e^2*d-24576*g*e*d^2+8192*m*e*d+8192*n*e*d+2048*n*e^2+8192*n*d^2-2048*g*e^3-8192*h*d^3-16384*g*d^3+9344*g*e+10752*g*d+5184*h*e+6272*h*d+(-7168+2048*h*e+8192*g*d+4096*g*e-8192*e*d+4096*h*d-8192*g-12288*d-4608*h-8704*e-4096*m-2048*e^2-8192*d^2-4096*n)*_Z+24576*d^3+4288*e^3,_Z);
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> solve(%,n);
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Factoring the solution for n makes it considerably simpler, so we will use the above result for the substitution.

> A7:=eval(A6,n=%);
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reevaluate polynomial [2]

> puiseux(A7,x=0,y,0,T);
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numerator=0 [8]

> factor(475+384*d*e^2+960*e+512*e*d^2+2400*g+600*d+640*m+1024*h*d^2+512*m*e+2048*g*d^2+1024*h*d*e+1536*h*e*g+512*g*e^2+576*h*e^2+1024*g*e*d+1620*h-128*d*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)*g+32*d^2*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)-32*g*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)*e-32*d*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)*h+12*e*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)+16*g*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)+32*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)*m+24*h*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)+2816*g^2+4480*g*h+1536*h^2+256*h^3+1024*h*g^2+1024*g*h^2+2048*m*g+1024*m*h+768*h^2*e+512*h^2*d-2048*g^2*d+15*(-(10+8*e+32*g+16*h)*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+128*m+104*h+80*d+80*g-256*g*d))^(1/2)+624*e^2+960*e*d+640*d^2+2560*g*e+1280*g*d+2016*h*e+1280*h*d+128*e^3);
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We factor to simplify the radical term. Then, we set the radical equal to zero and reevaluate the polynomial to eliminate the radical term. In so doing, we simplify the polynomial, making it easier for Maple to compute the next Puiseux. In the above, there are two factors under the radical, so we have two cases to consider. In case B we consider the shorter factor, and in case C we consider the longer factor.

> B:=eval(A7,e=-1/4*(5+16*g+8*h));
[image: image144.wmf]B

y

2

(

)

 - 

x

y

2

x

3

y

x

5

y

2

x

2

d

x

5

y

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

x

3

y

2

 - 

 + 

 + 

 + 

 + 

 := 

æ

è

ç

ç

ö

ø

÷

÷

 + 

 + 

 - 

3

2

4

g

2

h

d

x

y

3

g

x

4

y

2

h

x

2

y

3

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

 + 

1

2

3

g

2

h

d

y

4

 + 

 + 

 + 

 + 

[image: image145.wmf]æ

è

ç

ç

ö

ø

÷

÷

 + 

 + 

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

d

2

d

2

x

3

y

3

 + 

æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 - 

 - 

 + 

 - 

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

4

5

64

g

2

h

4

d

2

x

y

4

m

x

2

y

4

 + 

 + 

[image: image146.wmf]æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

 + 

 + 

 - 

 - 

 + 

 + 

h

8

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

g

2

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

1

16

m

h

d

2

g

d

y

5

æ

è

ç

ç

ç

ç

ç

 + 

 + 

5

256

g

4

7

d

64

m

2

2

h

d

2

2

m

d

4

g

d

2

3

h

16

g

2

g

h

h

2

4

d

2

4

2

g

d

 + 

 - 

 + 

 - 

 + 

 - 

 + 

 + 

 + 

 + 

 + 

 - 

[image: image147.wmf]3

h

d

4

d

3

 - 

 + 

2

æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

 + 

 + 

 - 

 - 

 + 

 + 

h

8

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

g

2

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

1

16

m

h

d

2

g

d

d

 + 

 + 

[image: image148.wmf]æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

 + 

 + 

 - 

 - 

 + 

 + 

h

8

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

g

2

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

1

16

m

h

d

2

g

d

[image: image149.wmf]æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

2

m

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

 - 

 + 

 - 

[image: image150.wmf]æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

d

2

d

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

4

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

16

 + 

 + 

 - 

[image: image151.wmf]h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

8

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

d

8

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

 - 

 - 

 - 

[image: image152.wmf]4

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

d

2

h

d

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

 - 

 - 

ö

ø

÷

÷

÷

÷

÷

x

y

5

75

512

27

g

64

3

d

16

-

 - 

 + 

æ

è

ç

ç

ç

ç

ç

 + 

3

m

8

h

d

2

g

d

2

3

h

32

g

2

2

g

h

4

2

m

g

m

h

h

2

d

4

g

2

d

4

h

d

g

d

2

4

 + 

 + 

 + 

 - 

 - 

 - 

 + 

 + 

 - 

 - 

 - 

 + 

[image: image153.wmf]3

h

d

8

 + 

æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

 + 

 + 

 - 

 - 

 + 

 + 

h

8

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

g

2

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

1

16

m

h

d

2

g

d

d

 - 

[image: image154.wmf]h

2

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

 - 

[image: image155.wmf]æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

 + 

 + 

 - 

 - 

 + 

 + 

h

8

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

g

2

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

1

16

m

h

d

2

g

d

h

 + 

[image: image156.wmf]2

æ

è

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

 + 

 + 

 + 

 - 

 - 

 + 

 + 

h

8

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

g

2

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

1

16

m

h

d

2

g

d

g

 + 

[image: image157.wmf]2

g

2

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

m

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

g

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

4

 - 

 + 

 - 

[image: image158.wmf]3

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

32

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

4

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

d

4

 + 

 + 

 + 

[image: image159.wmf]h

d

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

2

2

h

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

5

4

4

g

2

h

g

 + 

 - 

ö

ø

÷

÷

÷

÷

÷

y

6


> factor(%);
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Case B factors immediately, so we move on to case C.

> C:=eval(A7,m=-1/128*(16*e^2+32*h*e+72*e+64*e*d-64*g*e+65+128*d^2+104*h+80*d+80*g-256*g*d));
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reevaluate the polynomial [3]

> puiseux(C,x=0,y,0,T);
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numerator=0 [8]

> factor(75+64*d*e^2+170*e+480*g+100*d+256*h*d*e+768*h*e*g+256*g*e^2+160*h*e^2+512*g*e*d+290*h+768*g^2+1088*g*h+352*h^2+128*h^3+512*h*g^2+512*g*h^2+256*h^2*e+512*g^2*e+256*h^2*d+1024*g^2*d+1024*h*d*g+128*e^2+160*e*d+704*g*e+640*g*d+432*h*e+320*h*d+32*e^3);
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> C1:=eval(C,d=-1/4*(2*e+2*h+3));
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reevaluate polynomial [2]

> puiseux(C1,x=0,y,0);
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reevaluate polynomial [3]

> puiseux(C2,x=0,y,0,T);
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> C3:=eval(C2,e=-1/4*(8*h+3));
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reevaluate polynomial [3]

> puiseux(C3,x=0,y,0);
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discrim=0 [4]

> discrim(262144*_Z^2+(-500736-3035136*h-245760*h^2+327680*h^3)*_Z+2898792*h-1839360*h^4+9020016*h^2+1109760*h^3-153600*h^5+102400*h^6+243217,_Z);
[image: image342.wmf]-4294967296


Out of variables to subsitute. Cases exhausted.

