> 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:=a*x^5+b*x^2*y+c*x*y^2+d*y^3+e*x^3*y+f*x^2*y^2+g*x*y^3+h*y^4+j*x^4*y+k*x^3*y^2+l*x^2*y^3+m*x*y^4+n*y^5;
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define polynomial [1]

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

> A1:=eval(A,b=c^2/4/d);
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reevaluate polynomial [3]

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

> solve(2*g*c^2*d+8*e*d^3-h*c^3-4*f*c*d^2,f);

[image: image7.wmf] + 

 - 

2

g

c

2

d

8

e

d

3

h

c

3

4

c

d

2


> A2:=eval(A1,f=%);
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reevaluate polyomial [3]

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

> discrim(16*c*d^5*_Z^2+(-8*g*c^2*d^3+32*e*d^5+8*h*c^3*d^2)*_Z-32*a*d^5-2*m*c^4*d+4*l*c^3*d^2+n*c^5-8*k*c^2*d^3+16*j*c*d^4,_Z);
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> solve(32*d^6*c*a-4*d^3*c^4*l+2*d^2*c^5*m-16*d^5*c^2*j-d*c^6*n+8*d^4*c^3*k-8*d^4*c^2*g*e+d^2*c^4*g^2-2*d*c^5*g*h+8*d^3*c^3*h*e+c^6*h^2+16*d^6*e^2,j);
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> A3:=eval(A2,j=%);
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reevaluate polynomial [3]

> puiseux(A3,x=0,y,0);
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numerator=0 [2]

> factor(2*c^5*g^3*d^3-3*c^8*h^3+40*d^4*c^4*g*e*h+32*d^7*c*g*e^2-16*d^5*c^3*g^2*e-7*c^6*g^2*h*d^2+8*c^7*g*h^2*d-48*d^6*c^2*e^2*h-24*c^5*e*h^2*d^3-32*k*d^7*c^2*e+8*k*d^5*c^4*g-8*k*d^4*c^5*h-24*m*d^5*c^4*e+6*m*c^6*g*d^3-6*m*c^7*h*d^2+128*d^9*a*e-32*d^7*c^2*a*g+32*d^6*c^3*a*h+32*d^6*c^3*l*e-8*d^4*c^5*l*g+8*c^6*l*h*d^3+16*d^4*c^5*n*e-4*c^7*n*g*d^2+4*c^8*n*h*d);
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case B: short factor=0; case A: long factor=0 [7]

> solve(4*e*d^3-g*c^2*d+h*c^3,g);
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> B:=eval(A3,g=%);
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reevaluate polynomial [3]

> factor(B);
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polynomial factors so case B is complete [5]

> solve(8*d^4*c*g*e-12*d^3*c^2*h*e+32*d^6*a-8*d^4*c^2*k+8*d^3*c^3*l-2*d^2*c^3*g^2-6*d^2*c^4*m+4*d*c^5*n+5*d*c^4*g*h-3*c^5*h^2,k);
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> A4:=eval(A3,k=%);
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reevaluate polynomial [3]

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

> discrim(-64*h*d^9*e^3*c^2-48*h^2*d^6*c^5*e^2-96*m*d^8*c^4*e^2+64*c^5*d^10*_Z^2+4*l*c^7*g^2*d^5-32*d^6*a*c^6*h^2-32*d^8*a*c^4*g^2+96*n*d^7*c^5*e^2+64*l*d^9*c^3*e^2-32*l*d^7*c^5*e*g+32*l*d^6*c^6*e*h+256*d^10*a*e*g*c^2-256*d^9*a*c^3*e*h+64*d^7*a*c^5*g*h-h^4*c^11+h*c^8*g^3*d^3+48*h*d^7*c^4*e^2*g-12*h*c^6*e*g^2*d^5+48*m*d^6*c^6*e*g-48*m*c^7*e*h*d^5-48*n*c^7*e*g*d^5-12*h^3*c^8*e*d^3-3*h^2*c^9*g^2*d^2+3*h^3*c^10*g*d-6*m*c^8*g^2*d^4-6*m*c^10*h^2*d^2+6*n*c^9*g^2*d^3+(16*d^7*c^6*g^2+24*h^2*c^8*d^5+96*h*d^8*c^5*e-40*h*d^6*c^7*g-64*d^9*c^4*e*g)*_Z+6*n*c^11*h^2*d+4*l*c^9*h^2*d^3+24*h^2*c^7*e*g*d^4+12*m*c^9*g*h*d^3+48*n*c^8*e*h*d^4-12*n*c^10*g*h*d^2-8*l*c^8*g*h*d^4-512*d^12*a*e^2,_Z);
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> factor(%);
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The short factor is the same as in case B so it need not be considered [7].

> solve(16*d^3*c^2*h*e+128*d^6*a-16*d^3*c^3*l+24*d^2*c^4*m+4*d^2*c^3*g^2-16*d*c^4*g*h-24*d*c^5*n+13*c^5*h^2,l);
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> A5:=eval(A4,l=%);
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reevaluate polynomial [3]

> puiseux(A5,x=0,y,0);
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numerator=0
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Again, the shorter factor is the same as in case B [7].

> solve(64*d^6*a-4*d^2*c^4*m+8*d*c^5*n+2*d*c^4*g*h-3*c^5*h^2,m);
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> A6:=eval(A5,m=%);
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reevaluate polynomial [3]

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

> discrim(16*c^11*g^6*d^6+16*n*c^13*g^4*d^5+16*n*c^17*h^4*d-534*c^16*h^5*g*d-128*c^9*g^5*e*d^8+3024*c^11*h^4*e^2*d^6+1080*c^14*h^5*e*d^3-972*c^14*h^3*g^3*d^3+520*c^13*h^2*g^4*d^4-144*c^12*h*g^5*d^5-7488*c^10*h^3*e^2*g*d^7+6528*c^9*h^2*e^2*g^2*d^8-3816*c^13*h^4*e*g*d^4+5232*c^12*h^3*e*g^2*d^5-3456*c^11*h^2*g^3*e*d^6+1088*c^10*h*g^4*e*d^7-256*n*c^11*e*g^3*d^7+1536*n*c^11*e^2*h^2*d^7+256*n*c^14*e*h^3*d^4+96*n*c^15*g^2*h^2*d^3-64*n*c^14*g^3*h*d^4+768*n*c^12*e*h*g^2*d^6-64*n*c^16*g*h^3*d^2-768*n*c^13*e*h^2*g*d^5-512*c^12*a*h^4*d^6-131072*d^15*a*e^3*h*c^3+131072*d^16*a*e^3*g*c^2-3072*c^10*a*g^2*h^2*d^8+2048*c^11*a*g*h^3*d^7-3072*n*c^10*e^2*h*g*d^8+(1408*c^13*h^3*d^7-512*d^10*c^10*g^3+2048*d^12*c^8*e*g^2-3200*c^12*g*h^2*d^8+4096*d^13*c^7*e^2*h-8192*d^11*c^9*e*h*g+6656*d^10*c^10*e*h^2+2304*c^11*g^2*h*d^9)*_Z+4096*n*d^13*c^5*e^4+256*d^10*c^7*g^4*e^2+2304*c^8*h^3*e^3*d^9-512*d^10*c^8*a*g^4+1024*d^11*c^6*h*e^3*g^2-2304*c^8*h*e^2*g^3*d^9-3072*d^10*c^7*h^2*e^3*g+4096*n*d^10*c^8*e^3*h-4096*n*d^11*c^7*e^3*g+1536*n*c^9*e^2*g^2*d^9-24576*d^11*c^7*a*e*h*g^2+24576*d^10*c^8*a*e*h^2*g+98304*d^13*c^5*a*e^2*h*g-49152*d^12*c^6*a*e^2*h^2-8192*c^9*a*e*h^3*d^9+2048*c^9*a*g^3*h*d^9+8192*d^12*c^6*a*e*g^3-49152*d^14*a*e^2*g^2*c^4-131072*d^18*a*e^4+117*c^17*h^6+4096*c^9*_Z^2*d^14+997*c^15*h^4*g^2*d^2,_Z);
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> factor(%);
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Again, the shorter factor is the same as in case B [7].

> solve(128*d^6*a-4*d*c^5*n+c^5*h^2,n);
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> A7:=eval(A6,n=%);
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reevaluate polynomial [3]

> puiseux(A7,x=0,y,0);
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numerator=0 [2]

> factor(c^15*h^5-c^10*g^5*d^5+480*d^8*c^7*h*e^2*g^2-160*d^9*c^6*g^3*e^2+20*c^8*g^4*e*d^7+160*c^9*h^3*e^2*d^6+20*c^12*h^4*e*d^3-10*c^12*h^2*g^3*d^3+10*c^13*h^3*g^2*d^2-480*c^8*h^2*e^2*g*d^7-80*c^9*h*e*g^3*d^6-1280*d^10*g*e^3*h*c^5+5*c^11*h*g^4*d^4+640*d^9*c^6*h^2*e^3-5*c^14*h^4*g*d+1024*d^15*e^5+120*c^10*h^2*e*g^2*d^5-80*c^11*h^3*e*g*d^4+640*d^11*e^3*g^2*c^4+1280*d^12*e^4*h*c^3-1280*d^13*e^4*g*c^2);
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This is the same factor as in case B so all cases are exhausted.

