> 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-x)^2+m*x^4*y+l*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);
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> A1:=eval(A,l=1/4*m^2);
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y

2

(

)

 - 

y

x

2

m

x

4

y

m

2

x

6

4

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

 + 

 + 

 + 

 + 


> puiseux(A1,x=0,y,0);
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> A2:=eval(A1,e=1/2*(a*m+m^2));
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> puiseux(A2,x=0,y,0);
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> discrim(16*_Z^2+(-8*a*m-16*m^2)*_Z-2*b*m^3+m^4+4*f*m^2,_Z);
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> factor(%);
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> A3:=eval(A2,f=1/4*(3*m^2+2*m*b+4*a*m+a^2));
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> puiseux(A3,x=0,y,0,T);
> 
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> A4:=eval(A3,g=1/2*(3*a*m+a^2+2*m^2+2*m*b+b*a+c*m));
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> puiseux(A4,x=0,y,0);
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> discrim(64*_Z^2+(112*m^3+16*a^2*m+16*b*m^2+96*a*m^2)*_Z-2*c*a*m^4+8*m^5*b+a^4*m^2-4*c*m^5+44*m^6+76*m^5*a+47*m^4*a^2+12*m^3*a^3+8*m^4*b*a+4*h*m^4-2*d*m^5+2*m^3*b*a^2,_Z);
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> factor(%);
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> A5:=eval(A4,h=1/4*(5*m^2+6*m*b+8*a*m+4*c*m+2*m*d+2*a*c+b^2+3*a^2+4*b*a));
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> puiseux(A5,x=0,y,0);
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> factor(3*c*m-2*j+2*a^2+5*a*m+c*b+3*b*a+3*m^2+b^2+4*m*b+d*a+2*a*c+2*m*d);
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> A6:=eval(A5,j=1/2*(3*c*m+2*a^2+5*a*m+c*b+3*b*a+3*m^2+b^2+4*m*b+d*a+2*a*c+2*m*d));
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> factor(A6);
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> puiseux(A6,x=0,y,0);
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> factor(%);
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> A7:=eval(A6,k=1/4*(7*m^2+12*a*m+8*c*m+10*m*b+6*m*d+2*d*b+3*b^2+5*a^2+4*c*b+c^2+4*d*a+8*b*a+6*a*c));
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> puiseux(A7,x=0,y,0);
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> factor(3*d*a+2*d*b+4*m*d+6*m*b+2*b^2+4*m^2+7*a*m+3*a^2+5*b*a+4*a*c+d*c+3*c*b+5*c*m+c^2);
[image: image43.wmf](

)

 + 

 + 

 + 

3

a

2

b

4

m

c

(

)

 + 

 + 

 + 

 + 

c

m

b

d

a


> (4*(3*d*a+2*d*b+4*m*d+6*m*b+2*b^2+4*m^2+7*a*m+3*a^2+5*b*a+4*a*c+d*c+3*c*b+5*c*m+c^2)+2*b+c+3*a)*(c+m+b+d+a);
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> A8:=eval(A7,c=-(4*m+2*b+3*a));
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> factor(A8);
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> A9:=eval(A7,c=-m-b-d-a);
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> factor(A9);
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> B:=eval(A1,a=-b-c-d-m);
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> puiseux(B,x=0,y,0);
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> discrim(4*_Z^2+(12*d+8*c-4*m+4*b)*_Z+m^2+4*h+4*j+4*f+4*g+4*e+4*k,_Z);
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> B1:=eval(B,e=-1/2*(c*m+m*b+m*d));
[image: image60.wmf]B1
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> puiseux(B1,x=0,y,0);
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> discrim(16*_Z^2+(8*m*d-8*m^2+8*m*b+8*c*m)*_Z+4*f*m^2-2*b*m^3+m^4,_Z);
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> factor(%);
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> B2:=eval(B1,f=1/4*(-2*m*d-2*c*m+d^2+2*d*b+2*d*c+b^2+2*c*b+c^2));
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> puiseux(B2,x=0,y,0);
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> B3:=eval(B2,g=-1/2*(-c^2+m*d-d^2-d*b-c*b-2*d*c));
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> puiseux(B3,x=0,y,0);
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> discrim(4*m^6+4*h*m^4-16*d*m^5+64*_Z^2-8*m^3*d^3+17*m^4*d^2-6*m^3*b^3+13*m^4*b^2-8*c^3*m^3+19*c^2*m^4+4*d*b^3*m^2+4*d*c^3*m^2+4*b^3*m^2*c+6*b^2*c^2*m^2+4*c^3*b*m^2+6*d^2*c^2*m^2-12*m^5*b+(-48*b*m^2+32*m^3+16*m*b^2+32*c*m*d+32*c*m*b+32*b*m*d+16*m*c^2+16*m*d^2-64*c*m^2-64*m^2*d)*_Z-16*c*m^5-44*m^3*d*b*c+30*m^4*d*b-24*m^3*d*c^2+36*m^4*d*c-20*m^3*b^2*c-22*m^3*b*c^2+32*m^4*b*c+d^4*m^2+b^4*m^2+c^4*m^2+4*d^3*m^2*b+4*d^3*m^2*c+6*d^2*m^2*b^2-22*m^3*d^2*b-24*m^3*d^2*c-20*m^3*d*b^2+12*d^2*m^2*b*c+12*d*b^2*m^2*c+12*d*b*c^2*m^2,_Z);
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> B4:=eval(B3,h=1/4*(+3*d^2+c^2+2*d*b+4*d*c));
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> puiseux(B4,x=0,y,0);
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> B5:=eval(B4,j=1/2*(d*c+d^2));
[image: image82.wmf]B5
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> puiseux(B5,x=0,y,0);
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> discrim(-156*c^3*m^3*b^2+374*c^3*m^4*b+438*c^3*m^4*d+450*d*b*m^6+314*m^6*d^2-336*c^3*m^3*b*d-504*b*c^2*m^3*d^2+1128*b*c^2*m^4*d-468*b^2*m^3*c*d^2-180*c^3*m^3*d^2+600*m^6*d*c+160*b^2*m^6-100*b*m^7+20*d^3*b^3*m^2+20*d^3*c^3*m^2+256*_Z^2+25*m^8+30*d*b*c^4*m^2+(-160*m^4-576*c*m^2*d-480*b*m^2*c+192*c*b*m*d+96*c^2*m*d+96*b^2*m*d-480*b*m^2*d+96*c^2*m*b+96*c*m*d^2+96*b*m*d^2+32*m*b^3+448*c*m^3+320*b*m^3+32*m*c^3+480*m^3*d+32*m*d^3-192*m^2*b^2-288*m^2*d^2-288*c^2*m^2+96*c*m*b^2)*_Z-262*c^3*m^5+109*c^4*m^4+56*b^4*m^4-130*b^3*m^5+4*k*m^6+6*d*c^5*m^2+6*b^5*m^2*c+15*b^4*c^2*m^2+20*b^3*c^3*m^2-84*c^4*m^3*b-90*c^4*m^3*d-144*b^3*c^2*m^3+477*b^2*c^2*m^4-630*b*c^2*m^5-468*b^2*c^2*m^3*d-18*c^5*m^3+6*c^5*b*m^2+15*b^2*c^4*m^2-66*b^4*m^3*c+268*b^3*m^4*c-288*b^3*m^3*c*d+960*b^2*m^4*c*d-336*d^3*m^3*b*c-498*b^2*m^5*c-280*d^3*m^5+111*d^4*m^4-66*d*b^4*m^3-144*d^2*b^3*m^3-156*d^3*b^2*m^3+270*d*b^3*m^4+483*d^2*b^2*m^4-150*d*m^7-140*c*m^7-510*d*b^2*m^5-84*d^4*m^3*b+380*d^3*m^4*b+60*d^2*b^3*m^2*c+90*d^2*b^2*c^2*m^2+60*d^2*c^3*b*m^2+430*c*m^6*b-660*d^2*m^5*b-90*d^4*m^3*c+442*d^3*m^4*c-180*d^3*m^3*c^2-822*d^2*m^5*c+660*d^2*m^4*c^2-804*d*c^2*m^5+15*d^4*c^2*m^2+15*d^2*b^4*m^2+15*d^2*c^4*m^2+6*d^5*m^2*b+6*d^5*m^2*c+15*d^4*m^2*b^2+286*c^2*m^6-18*d^5*m^3+1134*d^2*m^4*b*c-12*b^5*m^3-1290*d*b*m^5*c+30*d^4*m^2*b*c+60*d^3*b^2*m^2*c+60*d^3*b*c^2*m^2+30*d*b^4*m^2*c+60*d*b^3*c^2*m^2+60*d*b^2*c^3*m^2+d^6*m^2+b^6*m^2+c^6*m^2+6*d*b^5*m^2,_Z);
[image: image92.wmf] - 

1024

m

6

d

2

4096

k

m

6


> factor(%);
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> B6:=eval(B5,k=1/4*d^2);
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> factor(B6);
[image: image97.wmf](

)

-

 - 

 - 

 + 

 - 

 - 

 + 

 - 

 - 

x

2

d

y

x

y

2

d

y

3

d

2

y

x

x

2

y

b

2

y

2

x

3

m

x

2

y

c

x

y

2

c

2

4


> C:=eval(B,e=1/64*(-64*j-64*f-64*g-64*h-64*k+144*d^2+192*d*c-96*m*d+96*d*b+64*c^2-64*c*m+64*c*b-32*m*b+16*b^2));
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> puiseux(C,x=0,y,0);
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> factor(9/4*b*m*d+6*c*m*d+c*m*b-81/8*d^3-1/8*b^3-2*c^3+5*k*c+15/2*k*d+5/2*k*b+4*j*c+2*j*b+6*j*d+45/8*m*d^2+3/2*m*c^2+2*g*c+3*g*d+g*b+f*c+3/2*f*d+1/2*f*b+3*h*c+9/2*h*d+3/2*h*b-1/4*c*m^2-9*d*c*b-3/4*m^2*d-3/2*m*h-5/2*m*k-2*m*j-1/2*m*f-m*g-21/2*c^2*d-5/2*c^2*b-18*d^2*c-c*b^2-63/8*d^2*b-15/8*d*b^2+1/8*m*b^2);
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> factor(2*c*m-9*d^2-4*c^2+4*h+4*k-12*d*c-6*d*b-4*c*b+4*m*d+4*j+4*f+4*g-b^2);
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> C1:=eval(C,j=-1/4*(2*c*m-9*d^2-4*c^2+4*h+4*k-12*d*c-6*d*b-4*c*b+4*m*d+4*f+4*g-b^2));
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> puiseux(C1,x=0,y,0);
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> C2:=eval(C1,f=1/4*(-2*m*d-2*c*m+d^2+2*d*b+2*d*c+b^2+2*c*b+c^2));
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> factor(-c^2+m*d-d^2+2*g-d*b-c*b-2*d*c);
[image: image132.wmf]-

 + 

 - 

 - 

 + 

 - 

 - 

d

b

2

g

c

b

2

d

c

m

d

c

2

d

2


> C3:=eval(C2,g=-1/2*(-c^2+m*d-d^2-d*b-c*b-2*d*c));
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> discrim(4*m^6+4*h*m^4-16*d*m^5+64*_Z^2-8*m^3*d^3+17*m^4*d^2-6*m^3*b^3+13*m^4*b^2-8*c^3*m^3+19*c^2*m^4+4*d*b^3*m^2+4*d*c^3*m^2+4*b^3*m^2*c+6*b^2*c^2*m^2+4*c^3*b*m^2+6*d^2*c^2*m^2-12*m^5*b+(-48*b*m^2+32*m^3+16*m*b^2+32*c*m*d+32*c*m*b+32*b*m*d+16*m*c^2+16*m*d^2-64*c*m^2-64*m^2*d)*_Z-16*c*m^5-44*m^3*d*b*c+30*m^4*d*b-24*m^3*d*c^2+36*m^4*d*c-20*m^3*b^2*c-22*m^3*b*c^2+32*m^4*b*c+d^4*m^2+b^4*m^2+c^4*m^2+4*d^3*m^2*b+4*d^3*m^2*c+6*d^2*m^2*b^2-22*m^3*d^2*b-24*m^3*d^2*c-20*m^3*d*b^2+12*d^2*m^2*b*c+12*d*b^2*m^2*c+12*d*b*c^2*m^2,_Z);
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> C4:=eval(C3,h=1/4*(3*d^2+c^2+2*d*b+4*d*c));
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> puiseux(C4,x=0,y,0);
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> C5:=eval(C4,k=1/4*d^2);
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> factor(C5);
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> D1:=eval(C,m=2*c+3*d+b);
[image: image157.wmf]D1
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> factor(D1);
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> D2:=eval(C,f=-1/4*(-b^2-6*c*b-12*d*b+12*h-30*d*c+6*m*d+2*c*m+20*k+16*j-8*c^2+8*g-27*d^2));
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> factor(D2);
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> puiseux(D2,x=0,y,0);
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> discrim(216*m*d^3+24*m*c^3+168*c^2*m*d+24*c^2*m*b+24*b^2*m*d+2*m^3*d+m^2*b^2-54*c*m^2*d-2*b*m^2*c+144*b*m*d^2+342*c*m*d^2-8*c^2*m^2-63*m^2*d^2+6*c*m*b^2-18*b*m^2*d+16*_Z^2-2*c*m^3+16*g*c^2+36*g*d^2+4*g*b^2+m^4-2*b*m^3+48*h*c^2+108*h*d^2+12*h*b^2+96*j*c^2+216*j*d^2+24*j*b^2+48*g*d*c-16*g*c*m+16*g*c*b-24*g*m*d+24*g*d*b-8*g*m*b+144*h*d*c-48*h*c*m+48*h*c*b-72*h*m*d+72*h*d*b-24*h*m*b+288*j*d*c-96*j*c*m+96*j*c*b-144*j*m*d+144*j*d*b-48*j*m*b+160*k*c^2+360*k*d^2+40*k*m^2+40*k*b^2+480*k*d*c-160*k*c*m+160*k*c*b-240*k*m*d+240*k*d*b-80*k*m*b-12*b^2*c^2-72*d^2*b^2-486*d^3*c-2*b^3*c-342*d^2*c*b-66*d*c*b^2+132*c*b*m*d-136*c^3*d-24*c^3*b-168*d*c^2*b+(-8*c*b-24*d*b-8*c*m-16*c^2-72*d^2-72*d*c-8*m*b+8*m^2)*_Z-216*d^3*b-8*d*b^3+4*m^2*g+12*m^2*h+24*m^2*j-396*c^2*d^2-216*d^4-16*c^4,_Z);
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> factor(-9*d*c-3*d*b+6*j-c*b-9*d^2-2*c^2+2*g+4*h+8*k+m*d);
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> D3:=eval(D2,g=-1/2*(-9*d*c-3*d*b+6*j-c*b-9*d^2-2*c^2+4*h+8*k+m*d));
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> puiseux(D3,x=0,y,0);
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> D4:=eval(D3,h=1/4*(10*d^2-12*k-8*j+8*d*c+2*d*b+c^2));
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> puiseux(D4,x=0,y,0);
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> factor(D4);
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> D5:=eval(D4,j=1/2*(2*d^2-4*k+d*c));
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> puiseux(D5,x=0,y,0);
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> discrim(4*m^6-16*d*m^5+64*_Z^2-8*m^3*d^3+19*m^4*d^2-6*m^3*b^3+13*m^4*b^2-8*c^3*m^3+20*c^2*m^4+4*d*b^3*m^2+4*d*c^3*m^2+4*b^3*m^2*c+6*b^2*c^2*m^2+4*c^3*b*m^2+6*d^2*c^2*m^2-12*m^5*b+(-48*b*m^2+32*m^3+16*m*b^2+32*c*m*d+32*c*m*b+32*b*m*d+16*m*c^2+16*m*d^2-64*c*m^2-64*m^2*d)*_Z+4*k*m^4-16*c*m^5-44*m^3*d*b*c+32*m^4*d*b-24*m^3*d*c^2+40*m^4*d*c-20*m^3*b^2*c-22*m^3*b*c^2+32*m^4*b*c+d^4*m^2+b^4*m^2+c^4*m^2+4*d^3*m^2*b+4*d^3*m^2*c+6*d^2*m^2*b^2-22*m^3*d^2*b-24*m^3*d^2*c-20*m^3*d*b^2+12*d^2*m^2*b*c+12*d*b^2*m^2*c+12*d*b*c^2*m^2,_Z);
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> D6:=eval(D5,k=1/4*d^2);
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> factor(D6);
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> E1:=eval(D2,g=-1/4*(-8*d*b-2*c*b-33*d^2-5*c^2+24*j+2*m*d-28*d*c+40*k+12*h));
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> puiseux(E1,x=0,y,0);
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> E2:=eval(E1,h=1/4*(-24*k+10*d*c+15*d^2+c^2-12*j+2*d*b));
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> puiseux(E2,x=0,y,0);
[image: image251.wmf](

)

RootOf

 + 

 + 

k

_Z

2

d

_Z

1

3

d

m

2

c

b

6

d

m

2

c

2

12

d

m

c

2

b

9

m

2

d

2

b

 + 

 - 

 + 

(

,

{

72

d

2

b

c

2

6

c

2

b

2

d

27

c

b

2

d

2

c

b

3

d

54

m

d

2

c

b

3

m

b

2

d

c

12

c

3

d

b

 + 

 + 

 + 

 + 

 - 

 - 

 + 

135

d

3

c

b

12

d

m

c

3

72

m

d

2

c

2

135

m

d

3

c

54

m

d

3

b

9

m

b

2

d

2

 + 

 - 

 - 

 - 

 - 

 - 

27

m

2

d

2

c

24

k

m

b

2

216

k

m

d

2

27

m

2

d

3

27

d

3

b

2

3

d

2

b

3

8

c

4

d

 + 

 + 

 + 

 + 

 + 

 + 

 + 

[image: image252.wmf]60

c

3

d

2

162

d

3

c

2

189

d

4

c

81

d

4

b

81

m

d

4

216

k

d

3

8

k

b

3

18

j

d

b

2

 + 

 + 

 + 

 + 

 - 

 - 

 - 

 - 

54

j

d

2

b

72

j

c

d

b

24

j

c

m

b

72

j

d

m

c

54

j

m

d

2

72

j

c

2

d

18

j

m

2

d

 - 

 - 

 + 

 + 

 + 

 - 

 - 

6

j

b

m

2

12

j

c

b

2

12

j

c

m

2

6

j

m

b

2

24

j

b

c

2

108

j

c

d

2

24

k

b

m

2

 - 

 - 

 - 

 + 

 - 

 - 

 - 

64

k

c

3

288

k

d

m

c

96

k

c

m

b

144

k

d

m

b

288

k

c

d

b

c

m

3

d

 - 

 + 

 + 

 + 

 - 

 - 

[image: image253.wmf]96

k

m

c

2

72

k

m

2

d

48

k

c

b

2

72

k

d

b

2

216

k

d

2

b

96

k

b

c

2

48

k

c

m

2

 + 

 - 

 - 

 - 

 - 

 - 

 - 

432

k

c

d

2

288

k

c

2

d

81

d

5

36

j

d

m

b

24

j

m

c

2

2

j

b

3

3

m

3

d

2

54

j

d

3

 - 

 - 

 + 

 + 

 + 

 - 

 - 

 - 

16

j

c

3

2

m

3

j

8

m

3

k

 - 

 + 

 + 

)

4

x

3

d

m

2

c

b

16

3

d

m

2

c

2

8

3

d

m

c

2

b

4

9

m

2

d

2

b

16

-

 - 

 + 

 - 

/

æ

è

ç

ç

æ

è

ç

ç

[image: image254.wmf]9

d

2

b

c

2

2

3

c

2

b

2

d

8

27

c

b

2

d

2

16

c

b

3

d

16

27

m

d

2

c

b

8

3

m

b

2

d

c

16

3

c

3

d

b

4

 - 

 - 

 - 

 - 

 + 

 + 

 - 

135

d

3

c

b

16

3

d

m

c

3

4

9

m

d

2

c

2

2

135

m

d

3

c

16

27

m

d

3

b

8

9

m

b

2

d

2

16

 - 

 + 

 + 

 + 

 + 

 + 

[image: image255.wmf]27

m

2

d

2

c

16

3

k

m

b

2

2

27

k

m

d

2

2

27

m

2

d

3

16

27

d

3

b

2

16

3

d

2

b

3

16

c

4

d

2

 - 

 - 

 - 

 - 

 - 

 - 

 - 

15

c

3

d

2

4

81

d

3

c

2

8

189

d

4

c

16

81

d

4

b

16

81

m

d

4

16

27

k

d

3

2

k

b

3

2

9

j

d

b

2

8

 - 

 - 

 - 

 - 

 + 

 + 

 + 

 + 

[image: image256.wmf]27

j

d

2

b

8

9

j

c

d

b

2

3

j

c

m

b

2

9

j

d

m

c

2

27

j

m

d

2

8

9

j

c

2

d

2

9

j

m

2

d

8

 + 

 + 

 - 

 - 

 - 

 + 

 + 

3

j

b

m

2

8

3

j

c

b

2

4

3

j

c

m

2

4

3

j

m

b

2

8

3

j

b

c

2

2

27

j

c

d

2

4

3

k

b

m

2

2

4

k

c

3

 + 

 + 

 + 

 - 

 + 

 + 

 + 

 + 

[image: image257.wmf]18

k

d

m

c

6

k

c

m

b

9

k

d

m

b

18

k

c

d

b

c

m

3

d

16

6

k

m

c

2

9

k

m

2

d

2

 - 

 - 

 - 

 + 

 + 

 - 

 + 

3

k

c

b

2

9

k

d

b

2

2

27

k

d

2

b

2

6

k

b

c

2

3

k

c

m

2

27

k

c

d

2

18

k

c

2

d

 + 

 + 

 + 

 + 

 + 

 + 

 + 

[image: image258.wmf]81

d

5

16

9

j

d

m

b

4

3

j

m

c

2

2

j

b

3

8

3

m

3

d

2

16

27

j

d

3

8

j

c

3

m

3

j

8

m

3

k

2

 - 

 - 

 - 

 + 

 + 

 + 

 + 

 - 

 - 

ö

ø

÷

÷

ö

ø

÷

÷

^

(

)

/

7

2

65536

/

3

d

m

2

c

b

6

d

m

2

c

2

12

d

m

c

2

b

9

m

2

d

2

b

72

d

2

b

c

2

 + 

 - 

 + 

 + 

(

 - 

6

c

2

b

2

d

27

c

b

2

d

2

c

b

3

d

54

m

d

2

c

b

3

m

b

2

d

c

12

c

3

d

b

135

d

3

c

b

 + 

 + 

 + 

 - 

 - 

 + 

 + 

[image: image259.wmf]12

d

m

c

3

72

m

d

2

c

2

135

m

d

3

c

54

m

d

3

b

9

m

b

2

d

2

27

m

2

d

2

c

 - 

 - 

 - 

 - 

 - 

 + 

24

k

m

b

2

216

k

m

d

2

27

m

2

d

3

27

d

3

b

2

3

d

2

b

3

8

c

4

d

60

c

3

d

2

 + 

 + 

 + 

 + 

 + 

 + 

 + 

162

d

3

c

2

189

d

4

c

81

d

4

b

81

m

d

4

216

k

d

3

8

k

b

3

18

j

d

b

2

54

j

d

2

b

 + 

 + 

 + 

 - 

 - 

 - 

 - 

 - 

72

j

c

d

b

24

j

c

m

b

72

j

d

m

c

54

j

m

d

2

72

j

c

2

d

18

j

m

2

d

6

j

b

m

2

 - 

 + 

 + 

 + 

 - 

 - 

 - 

[image: image260.wmf]12

j

c

b

2

12

j

c

m

2

6

j

m

b

2

24

j

b

c

2

108

j

c

d

2

24

k

b

m

2

64

k

c

3

 - 

 - 

 + 

 - 

 - 

 - 

 - 

288

k

d

m

c

96

k

c

m

b

144

k

d

m

b

288

k

c

d

b

c

m

3

d

96

k

m

c

2

 + 

 + 

 + 

 - 

 - 

 + 

72

k

m

2

d

48

k

c

b

2

72

k

d

b

2

216

k

d

2

b

96

k

b

c

2

48

k

c

m

2

432

k

c

d

2

 - 

 - 

 - 

 - 

 - 

 - 

 - 

288

k

c

2

d

81

d

5

36

j

d

m

b

24

j

m

c

2

2

j

b

3

3

m

3

d

2

54

j

d

3

16

j

c

3

 - 

 + 

 + 

 + 

 - 

 - 

 - 

 - 

[image: image261.wmf]2

m

3

j

8

m

3

k

 + 

 + 

)

3

(

)

 + 

 + 

 - 

 + 

 + 

 + 

 + 

3

d

b

9

d

2

m

b

m

2

c

b

9

d

c

c

m

2

c

2

x

3

æ

è

ç

ç

ç

16384

3

d

m

2

c

b

16

3

d

m

2

c

2

8

3

d

m

c

2

b

4

9

m

2

d

2

b

16

9

d

2

b

c

2

2

3

c

2

b

2

d

8

-

 - 

 + 

 - 

 - 

 - 

æ

è

ç

ç

[image: image262.wmf]27

c

b

2

d

2

16

c

b

3

d

16

27

m

d

2

c

b

8

3

m

b

2

d

c

16

3

c

3

d

b

4

135

d

3

c

b

16

 - 

 - 

 + 

 + 

 - 

 - 

3

d

m

c

3

4

9

m

d

2

c

2

2

135

m

d

3

c

16

27

m

d

3

b

8

9

m

b

2

d

2

16

27

m

2

d

2

c

16

 + 

 + 

 + 

 + 

 + 

 - 

[image: image263.wmf]3

k

m

b

2

2

27

k

m

d

2

2

27

m

2

d

3

16

27

d

3

b

2

16

3

d

2

b

3

16

c

4

d

2

15

c

3

d

2

4

 - 

 - 

 - 

 - 

 - 

 - 

 - 

81

d

3

c

2

8

189

d

4

c

16

81

d

4

b

16

81

m

d

4

16

27

k

d

3

2

k

b

3

2

9

j

d

b

2

8

27

j

d

2

b

8

 - 

 - 

 - 

 + 

 + 

 + 

 + 

 + 

[image: image264.wmf]9

j

c

d

b

2

3

j

c

m

b

2

9

j

d

m

c

2

27

j

m

d

2

8

9

j

c

2

d

2

9

j

m

2

d

8

3

j

b

m

2

8

 + 

 - 

 - 

 - 

 + 

 + 

 + 

3

j

c

b

2

4

3

j

c

m

2

4

3

j

m

b

2

8

3

j

b

c

2

2

27

j

c

d

2

4

3

k

b

m

2

2

4

k

c

3

 + 

 + 

 - 

 + 

 + 

 + 

 + 

[image: image265.wmf]18

k

d

m

c

6

k

c

m

b

9

k

d

m

b

18

k

c

d

b

c

m

3

d

16

6

k

m

c

2

9

k

m

2

d

2

 - 

 - 

 - 

 + 

 + 

 - 

 + 

3

k

c

b

2

9

k

d

b

2

2

27

k

d

2

b

2

6

k

b

c

2

3

k

c

m

2

27

k

c

d

2

18

k

c

2

d

 + 

 + 

 + 

 + 

 + 

 + 

 + 

[image: image266.wmf]81

d

5

16

9

j

d

m

b

4

3

j

m

c

2

2

j

b

3

8

3

m

3

d

2

16

27

j

d

3

8

j

c

3

m

3

j

8

m

3

k

2

 - 

 - 

 - 

 + 

 + 

 + 

 + 

 - 

 - 

ö

ø

÷

÷

3

ö

ø

÷

÷

÷

3

d

m

2

c

b

6

d

m

2

c

2

12

d

m

c

2

b

9

m

2

d

2

b

72

d

2

b

c

2

6

c

2

b

2

d

 + 

 - 

 + 

 + 

 + 

(

 - 

27

c

b

2

d

2

c

b

3

d

54

m

d

2

c

b

3

m

b

2

d

c

12

c

3

d

b

135

d

3

c

b

12

d

m

c

3

 + 

 + 

 - 

 - 

 + 

 + 

 - 

[image: image267.wmf]72

m

d

2

c

2

135

m

d

3

c

54

m

d

3

b

9

m

b

2

d

2

27

m

2

d

2

c

24

k

m

b

2

 - 

 - 

 - 

 - 

 + 

 + 

216

k

m

d

2

27

m

2

d

3

27

d

3

b

2

3

d

2

b

3

8

c

4

d

60

c

3

d

2

162

d

3

c

2

 + 

 + 

 + 

 + 

 + 

 + 

 + 

189

d

4

c

81

d

4

b

81

m

d

4

216

k

d

3

8

k

b

3

18

j

d

b

2

54

j

d

2

b

72

j

c

d

b

 + 

 + 

 - 

 - 

 - 

 - 

 - 

 - 

24

j

c

m

b

72

j

d

m

c

54

j

m

d

2

72

j

c

2

d

18

j

m

2

d

6

j

b

m

2

12

j

c

b

2

 + 

 + 

 + 

 - 

 - 

 - 

 - 

[image: image268.wmf]12

j

c

m

2

6

j

m

b

2

24

j

b

c

2

108

j

c

d

2

24

k

b

m

2

64

k

c

3

288

k

d

m

c

 - 

 + 

 - 

 - 

 - 

 - 

 + 

96

k

c

m

b

144

k

d

m

b

288

k

c

d

b

c

m

3

d

96

k

m

c

2

72

k

m

2

d

48

k

c

b

2

 + 

 + 

 - 

 - 

 + 

 - 

 - 

72

k

d

b

2

216

k

d

2

b

96

k

b

c

2

48

k

c

m

2

432

k

c

d

2

288

k

c

2

d

81

d

5

 - 

 - 

 - 

 - 

 - 

 - 

 + 

36

j

d

m

b

24

j

m

c

2

2

j

b

3

3

m

3

d

2

54

j

d

3

16

j

c

3

2

m

3

j

8

m

3

k

 + 

 + 

 - 

 - 

 - 

 - 

 + 

 + 

)

2

[image: image269.wmf](

)

-

 + 

 + 

 + 

m

3

d

2

c

b

x

2

512

3

d

m

2

c

b

16

3

d

m

2

c

2

8

3

d

m

c

2

b

4

9

m

2

d

2

b

16

-

 - 

 + 

 - 

æ

è

ç

ç

æ

è

ç

ç

ç

9

d

2

b

c

2

2

3

c

2

b

2

d

8

27

c

b

2

d

2

16

c

b

3

d

16

27

m

d

2

c

b

8

3

m

b

2

d

c

16

3

c

3

d

b

4

 - 

 - 

 - 

 - 

 + 

 + 

 - 

[image: image270.wmf]135

d

3

c

b

16

3

d

m

c

3

4

9

m

d

2

c

2

2

135

m

d

3

c

16

27

m

d

3

b

8

9

m

b

2

d

2

16

 - 

 + 

 + 

 + 

 + 

 + 

27

m

2

d

2

c

16

3

k

m

b

2

2

27

k

m

d

2

2

27

m

2

d

3

16

27

d

3

b

2

16

3

d

2

b

3

16

c

4

d

2

 - 

 - 

 - 

 - 

 - 

 - 

 - 

[image: image271.wmf]15

c

3

d

2

4

81

d

3

c

2

8

189

d

4

c

16

81

d

4

b

16

81

m

d

4

16

27

k

d

3

2

k

b

3

2

9

j

d

b

2

8

 - 

 - 

 - 

 - 

 + 

 + 

 + 

 + 

27

j

d

2

b

8

9

j

c

d

b

2

3

j

c

m

b

2

9

j

d

m

c

2

27

j

m

d

2

8

9

j

c

2

d

2

9

j

m

2

d

8

 + 

 + 

 - 

 - 

 - 

 + 

 + 

[image: image272.wmf]3

j

b

m

2

8

3

j

c

b

2

4

3

j

c

m

2

4

3

j

m

b

2

8

3

j

b

c

2

2

27

j

c

d

2

4

3

k

b

m

2

2

4

k

c

3

 + 

 + 

 + 

 - 

 + 

 + 

 + 

 + 

18

k

d

m

c

6

k

c

m

b

9

k

d

m

b

18

k

c

d

b

c

m

3

d

16

6

k

m

c

2

9

k

m

2

d

2

 - 

 - 

 - 

 + 

 + 

 - 

 + 

[image: image273.wmf]3

k

c

b

2

9

k

d

b

2

2

27

k

d

2

b

2

6

k

b

c

2

3

k

c

m

2

27

k

c

d

2

18

k

c

2

d

 + 

 + 

 + 

 + 

 + 

 + 

 + 

81

d

5

16

9

j

d

m

b

4

3

j

m

c

2

2

j

b

3

8

3

m

3

d

2

16

27

j

d

3

8

j

c

3

m

3

j

8

m

3

k

2

 - 

 - 

 - 

 + 

 + 

 + 

 + 

 - 

 - 

ö

ø

÷

÷

2

ö

ø

÷

÷

÷

[image: image274.wmf]x

 + 

x

2

m

2

x

3

RootOf

16

_Z

2

(

)

 - 

 + 

 + 

8

m

d

8

m

2

8

m

b

8

c

m

_Z

2

c

m

3

 + 

 - 

(

-

 + 

,

m

2

b

2

2

b

m

3

m

4

2

m

2

d

b

2

m

2

c

b

6

m

2

d

2

m

2

c

2

12

k

m

2

4

j

m

2

 + 

 - 

 + 

 + 

 + 

 + 

 + 

 - 

 - 

4

m

2

d

c

2

m

3

d

 + 

 - 

)

}


> discrim(16*_Z^2+(8*m*d-8*m^2+8*m*b+8*c*m)*_Z-2*c*m^3+m^2*b^2-2*b*m^3+m^4+2*m^2*d*b+2*m^2*c*b+6*m^2*d^2+m^2*c^2-12*k*m^2-4*j*m^2+4*m^2*d*c-2*m^3*d,_Z);
[image: image275.wmf]-

 + 

 - 

 + 

320

m

2

d

2

256

j

m

2

128

m

2

d

c

768

k

m

2


> factor(%);
[image: image276.wmf]-

64

m

2

(

)

 - 

 + 

 - 

5

d

2

4

j

2

d

c

12

k


> E3:=eval(E2,j=1/4*(5*d^2+2*d*c-12*k));
[image: image277.wmf]E3

y

2

(

)

 - 

y

x

2

m

x

4

y

m

2

x

6

4

(

)

-

 - 

 - 

 - 

d

m

c

b

x

3

y

2

b

x

2

y

3

c

x

y

4

d

y

5

 + 

 + 

 + 

 + 

 + 

 + 

 := 

æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 - 

c

m

2

m

b

2

m

d

2

x

5

y

 + 

[image: image278.wmf]æ

è

ç

ç

ö

ø

÷

÷

-

 - 

 + 

 + 

 + 

 + 

 + 

 + 

m

d

2

c

m

2

d

2

4

d

b

2

d

c

2

b

2

4

c

b

2

c

2

4

x

4

y

2

 + 

æ

è

ç

ç

ö

ø

÷

÷

 + 

 + 

 + 

 + 

 - 

 - 

d

b

2

c

b

2

3

d

2

4

c

2

2

d

c

k

m

d

2

x

3

y

3

æ

è

ç

ç

ö

ø

÷

÷

 + 

 + 

 + 

3

k

d

c

c

2

4

d

b

2

x

2

y

4

 + 

 + 

[image: image279.wmf]æ

è

ç

ç

ö

ø

÷

÷

 + 

 - 

5

4

d

2

1

2

d

c

3

k

x

y

5

k

y

6

 + 

 + 


> puiseux(E3,x=0,y,0);
[image: image280.wmf] - 

 - 

m

12

(

)

 - 

d

2

4

k

4

32

æ

è

ç

ç

ö

ø

÷

÷

x

m

3

(

)

 - 

d

2

4

k

(

)

/

7

2

32

m

(

)

 + 

 + 

 - 

d

b

c

m

x

3

4

x

2

m

2

,

ì

î

ï

ï

ï

ï

ï

ï

í

(

)

RootOf

 + 

 + 

k

_Z

2

d

_Z

1

3

m

2

d

2

b

12

d

2

b

c

2

6

c

b

2

d

2

12

m

d

2

c

b

 + 

 + 

 - 

(

,

[image: image281.wmf]36

d

3

c

b

12

m

d

2

c

2

36

m

d

3

c

18

m

d

3

b

3

m

b

2

d

2

6

m

2

d

2

c

12

k

m

b

2

 + 

 - 

 - 

 - 

 - 

 + 

 + 

108

k

m

d

2

9

m

2

d

3

9

d

3

b

2

d

2

b

3

8

c

3

d

2

36

d

3

c

2

54

d

4

c

27

d

4

b

 + 

 + 

 + 

 + 

 + 

 + 

 + 

 + 

27

m

d

4

108

k

d

3

4

k

b

3

12

k

b

m

2

32

k

c

3

144

k

d

m

c

48

k

c

m

b

 - 

 - 

 - 

 - 

 - 

 + 

 + 

72

k

d

m

b

144

k

c

d

b

48

k

m

c

2

36

k

m

2

d

24

k

c

b

2

36

k

d

b

2

 + 

 - 

 + 

 - 

 - 

 - 

[image: image282.wmf]108

k

d

2

b

48

k

b

c

2

24

k

c

m

2

216

k

c

d

2

144

k

c

2

d

27

d

5

m

3

d

2

 - 

 - 

 - 

 - 

 - 

 + 

 - 

4

m

3

k

 + 

)

4

x

3

m

2

d

2

b

32

3

d

2

b

c

2

8

3

c

b

2

d

2

16

3

m

d

2

c

b

8

9

d

3

c

b

8

-

 - 

 - 

 + 

 - 

/

æ

è

ç

ç

æ

è

ç

ç

[image: image283.wmf]3

m

d

2

c

2

8

9

m

d

3

c

8

9

m

d

3

b

16

3

m

b

2

d

2

32

3

m

2

d

2

c

16

3

k

m

b

2

8

27

k

m

d

2

8

 + 

 + 

 + 

 + 

 - 

 - 

 - 

9

m

2

d

3

32

9

d

3

b

2

32

d

2

b

3

32

c

3

d

2

4

9

d

3

c

2

8

27

d

4

c

16

27

d

4

b

32

27

m

d

4

32

 - 

 - 

 - 

 - 

 - 

 - 

 - 

 + 

[image: image284.wmf]27

k

d

3

8

k

b

3

8

3

k

b

m

2

8

k

c

3

9

k

d

m

c

2

3

k

c

m

b

2

9

k

d

m

b

4

9

k

c

d

b

2

 + 

 + 

 + 

 + 

 - 

 - 

 - 

 + 

3

k

m

c

2

2

9

k

m

2

d

8

3

k

c

b

2

4

9

k

d

b

2

8

27

k

d

2

b

8

3

k

b

c

2

2

3

k

c

m

2

4

 - 

 + 

 + 

 + 

 + 

 + 

 + 

[image: image285.wmf]27

k

c

d

2

4

9

k

c

2

d

2

27

d

5

32

m

3

d

2

32

m

3

k

8

 + 

 + 

 - 

 + 

 - 

ö

ø

÷

÷

ö

ø

÷

÷

(

)

/

7

2

1048576

/

3

m

2

d

2

b

(

 - 

12

d

2

b

c

2

6

c

b

2

d

2

12

m

d

2

c

b

36

d

3

c

b

12

m

d

2

c

2

36

m

d

3

c

 + 

 + 

 - 

 + 

 - 

 - 

18

m

d

3

b

3

m

b

2

d

2

6

m

2

d

2

c

12

k

m

b

2

108

k

m

d

2

9

m

2

d

3

9

d

3

b

2

 - 

 - 

 + 

 + 

 + 

 + 

 + 

[image: image286.wmf]d

2

b

3

8

c

3

d

2

36

d

3

c

2

54

d

4

c

27

d

4

b

27

m

d

4

108

k

d

3

4

k

b

3

 + 

 + 

 + 

 + 

 + 

 - 

 - 

 - 

12

k

b

m

2

32

k

c

3

144

k

d

m

c

48

k

c

m

b

72

k

d

m

b

144

k

c

d

b

 - 

 - 

 + 

 + 

 + 

 - 

48

k

m

c

2

36

k

m

2

d

24

k

c

b

2

36

k

d

b

2

108

k

d

2

b

48

k

b

c

2

24

k

c

m

2

 + 

 - 

 - 

 - 

 - 

 - 

 - 

216

k

c

d

2

144

k

c

2

d

27

d

5

m

3

d

2

4

m

3

k

 - 

 - 

 + 

 - 

 + 

)

3

[image: image287.wmf](

)

 + 

 + 

 - 

 + 

 + 

 + 

 + 

3

d

b

9

d

2

m

b

m

2

c

b

9

d

c

c

m

2

c

2

x

3

131072

3

m

2

d

2

b

32

-

æ

è

ç

ç

æ

è

ç

ç

ç

3

d

2

b

c

2

8

3

c

b

2

d

2

16

3

m

d

2

c

b

8

9

d

3

c

b

8

3

m

d

2

c

2

8

9

m

d

3

c

8

9

m

d

3

b

16

 - 

 - 

 + 

 - 

 + 

 + 

 + 

[image: image288.wmf]3

m

b

2

d

2

32

3

m

2

d

2

c

16

3

k

m

b

2

8

27

k

m

d

2

8

9

m

2

d

3

32

9

d

3

b

2

32

d

2

b

3

32

 + 

 - 

 - 

 - 

 - 

 - 

 - 

c

3

d

2

4

9

d

3

c

2

8

27

d

4

c

16

27

d

4

b

32

27

m

d

4

32

27

k

d

3

8

k

b

3

8

3

k

b

m

2

8

k

c

3

 - 

 - 

 - 

 - 

 + 

 + 

 + 

 + 

 + 

[image: image289.wmf]9

k

d

m

c

2

3

k

c

m

b

2

9

k

d

m

b

4

9

k

c

d

b

2

3

k

m

c

2

2

9

k

m

2

d

8

3

k

c

b

2

4

 - 

 - 

 - 

 + 

 - 

 + 

 + 

9

k

d

b

2

8

27

k

d

2

b

8

3

k

b

c

2

2

3

k

c

m

2

4

27

k

c

d

2

4

9

k

c

2

d

2

27

d

5

32

 + 

 + 

 + 

 + 

 + 

 + 

 - 

[image: image290.wmf]m

3

d

2

32

m

3

k

8

 + 

 - 

ö

ø

÷

÷

3

ö

ø

÷

÷

÷

3

m

2

d

2

b

12

d

2

b

c

2

6

c

b

2

d

2

12

m

d

2

c

b

36

d

3

c

b

 + 

 + 

 - 

 + 

(

 - 

12

m

d

2

c

2

36

m

d

3

c

18

m

d

3

b

3

m

b

2

d

2

6

m

2

d

2

c

12

k

m

b

2

 - 

 - 

 - 

 - 

 + 

 + 

108

k

m

d

2

9

m

2

d

3

9

d

3

b

2

d

2

b

3

8

c

3

d

2

36

d

3

c

2

54

d

4

c

27

d

4

b

 + 

 + 

 + 

 + 

 + 

 + 

 + 

 + 

[image: image291.wmf]27

m

d

4

108

k

d

3

4

k

b

3

12

k

b

m

2

32

k

c

3

144

k

d

m

c

48

k

c

m

b

 - 

 - 

 - 

 - 

 - 

 + 

 + 

72

k

d

m

b

144

k

c

d

b

48

k

m

c

2

36

k

m

2

d

24

k

c

b

2

36

k

d

b

2

 + 

 - 

 + 

 - 

 - 

 - 

108

k

d

2

b

48

k

b

c

2

24

k

c

m

2

216

k

c

d

2

144

k

c

2

d

27

d

5

m

3

d

2

 - 

 - 

 - 

 - 

 - 

 + 

 - 

[image: image292.wmf]4

m

3

k

 + 

)

2

(

)

-

 + 

 + 

 + 

m

3

d

2

c

b

x

2

2048

3

m

2

d

2

b

32

3

d

2

b

c

2

8

3

c

b

2

d

2

16

-

 - 

 - 

æ

è

ç

ç

æ

è

ç

ç

ç

3

m

d

2

c

b

8

9

d

3

c

b

8

3

m

d

2

c

2

8

9

m

d

3

c

8

9

m

d

3

b

16

3

m

b

2

d

2

32

3

m

2

d

2

c

16

 + 

 - 

 + 

 + 

 + 

 + 

 - 

[image: image293.wmf]3

k

m

b

2

8

27

k

m

d

2

8

9

m

2

d

3

32

9

d

3

b

2

32

d

2

b

3

32

c

3

d

2

4

9

d

3

c

2

8

27

d

4

c

16

 - 

 - 

 - 

 - 

 - 

 - 

 - 

 - 

27

d

4

b

32

27

m

d

4

32

27

k

d

3

8

k

b

3

8

3

k

b

m

2

8

k

c

3

9

k

d

m

c

2

3

k

c

m

b

2

 - 

 + 

 + 

 + 

 + 

 + 

 - 

 - 

[image: image294.wmf]9

k

d

m

b

4

9

k

c

d

b

2

3

k

m

c

2

2

9

k

m

2

d

8

3

k

c

b

2

4

9

k

d

b

2

8

27

k

d

2

b

8

 - 

 + 

 - 

 + 

 + 

 + 

 + 

[image: image295.wmf]3

k

b

c

2

2

3

k

c

m

2

4

27

k

c

d

2

4

9

k

c

2

d

2

27

d

5

32

m

3

d

2

32

m

3

k

8

 + 

 + 

 + 

 + 

 - 

 + 

 - 

ö

ø

÷

÷

2

ö

ø

÷

÷

÷

x

 + 

ü

þ

ï

ï

ï

ï

ï

ï

ý


> E4:=eval(E3,k=1/4*d^2);
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> factor(E4);
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> F1:=eval(E1,h=1/4*(2*d*b+12*d*c+c^2+21*d^2-16*j-40*k));
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> puiseux(F1,x=0,y,0);
[image: image303.wmf](

)

RootOf

 + 

 + 

k

_Z

2

d

_Z

1

,

ì

î

ï

ï

ï

ï

ï

ï

í

[image: image304.wmf]-

 - 

m

3

(

)

 - 

 + 

 - 

d

c

2

j

3

d

2

8

k

3

æ

è

ç

ç

ö

ø

÷

÷

-

4

x

m

(

)

 - 

 + 

 - 

d

c

2

j

3

d

2

8

k

(

)

/

5

2

64

x

2

m

2

x

,

[image: image305.wmf]x

2

æ

è

ç

ç

ö

ø

÷

÷

 - 

 - 

 - 

m

2

3

d

2

c

b

2

x

3

æ

è

ç

ç

ö

ø

÷

÷

 + 

 + 

 - 

 + 

 + 

 + 

 + 

3

d

b

4

9

d

2

4

m

b

4

m

2

4

c

b

4

9

d

c

4

c

m

4

c

2

2

 + 

 + 

x

4

RootOf

108

d

3

m

2

b

108

d

3

m

2

c

72

d

2

m

2

b

2

252

d

2

m

2

c

2

64

_Z

2

 + 

 + 

 + 

 + 

(

 + 

1620

k

d

4

320

k

c

4

20

k

b

4

2

b

4

d

m

2

b

4

d

c

1920

k

c

3

d

640

k

c

3

b

 + 

 + 

 + 

 - 

 - 

 + 

 + 

[image: image306.wmf]480

k

c

2

b

2

1080

k

d

2

b

2

4320

k

c

2

d

2

432

j

m

d

3

48

j

m

3

d

48

j

b

3

d

 + 

 + 

 + 

 - 

 - 

 + 

32

j

b

3

c

16

j

m

b

3

36

m

d

2

b

2

c

648

m

d

3

b

c

234

m

d

2

b

c

2

16

c

m

b

3

d

 + 

 - 

 + 

 + 

 + 

 - 

36

c

2

m

b

2

d

16

m

c

3

b

d

96

j

m

2

c

b

108

m

d

3

b

2

432

m

d

4

b

2

c

2

m

b

3

 - 

 - 

 + 

 + 

 + 

 - 

8

c

3

m

b

2

10

m

c

4

b

6

d

2

m

b

3

32

j

c

m

3

96

j

m

2

c

2

24

j

m

2

b

2

 - 

 - 

 - 

 - 

 + 

 + 

[image: image307.wmf]216

j

m

2

d

2

16

j

b

m

3

864

j

d

3

c

432

j

d

3

b

128

j

m

c

3

384

j

c

3

d

 + 

 - 

 + 

 + 

 - 

 + 

80

k

m

b

3

100

m

3

d

c

2

46

m

4

d

c

20

m

3

b

2

c

26

m

3

c

2

b

216

d

3

b

2

c

 - 

 - 

 + 

 - 

 - 

 - 

432

d

4

b

c

144

d

2

b

2

c

2

162

d

3

b

c

2

24

d

2

b

c

3

24

b

2

c

3

d

14

b

c

4

d

 + 

 - 

 + 

 + 

 - 

 + 

60

c

b

3

d

2

14

c

2

b

3

d

756

d

3

m

c

2

729

d

6

4

c

6

4

j

b

4

54

d

3

b

3

 - 

 - 

 + 

 + 

 + 

 + 

 - 

[image: image308.wmf]10

d

b

3

m

2

128

d

c

3

m

2

4

j

m

4

324

j

d

4

64

j

c

4

4

m

6

16

d

m

5

32

m

4

c

b

 + 

 + 

 + 

 + 

 + 

 + 

 - 

 + 

12

m

5

b

16

c

m

5

160

k

c

m

3

80

k

b

m

3

240

k

m

3

d

2160

k

m

d

2

b

 - 

 - 

 - 

 - 

 - 

 - 

480

k

c

m

b

2

960

k

m

c

2

b

720

k

d

m

b

2

480

k

m

2

c

b

4320

k

d

2

b

c

 - 

 - 

 - 

 + 

 + 

2880

k

b

c

2

d

1440

k

c

b

2

d

1440

k

m

2

d

c

720

k

m

2

d

b

2880

k

d

m

c

2

 + 

 + 

 + 

 + 

 - 

[image: image309.wmf]4320

k

m

d

2

c

2160

k

m

d

3

480

k

m

2

c

2

120

k

m

2

b

2

1080

k

m

2

d

2

 - 

 - 

 + 

 + 

 + 

4320

k

d

3

c

2160

k

d

3

b

240

k

b

3

d

160

k

b

3

c

640

k

m

c

3

64

d

m

c

-

(

 + 

 + 

 + 

 + 

 - 

 + 

32

c

m

b

304

c

2

d

576

d

3

32

c

3

32

d

m

b

160

c

d

b

48

b

m

2

16

b

c

2

 - 

 + 

 + 

 + 

 - 

 + 

 + 

 + 

768

c

d

2

64

m

2

d

64

c

m

2

16

m

b

2

16

d

b

2

32

m

3

96

m

d

2

16

m

c

2

 + 

 + 

 + 

 - 

 + 

 - 

 - 

 - 

[image: image310.wmf]240

d

2

b

 + 

)

_Z

432

j

m

d

2

b

96

j

c

m

b

2

192

j

m

c

2

b

144

j

d

m

b

2

 - 

 - 

 - 

 - 

864

j

d

2

b

c

576

j

b

c

2

d

288

j

c

b

2

d

288

j

m

2

d

c

144

j

m

2

d

b

4

b

3

m

2

c

 + 

 + 

 + 

 + 

 + 

 + 

12

b

2

m

2

c

2

24

c

3

b

m

2

b

4

m

2

324

m

d

5

6

b

4

d

2

288

d

2

m

2

c

b

 + 

 + 

 + 

 + 

 - 

 + 

72

d

b

2

m

2

c

174

d

b

m

2

c

2

2880

k

d

m

c

b

108

m

3

d

3

33

m

4

d

2

6

m

3

b

3

 + 

 + 

 - 

 - 

 + 

 - 

[image: image311.wmf]13

m

4

b

2

84

m

3

d

2

b

192

m

3

d

2

c

24

m

3

d

b

2

32

m

4

d

b

88

m

3

d

b

c

 + 

 - 

 - 

 - 

 + 

 - 

240

d

2

m

c

3

576

j

d

m

c

b

576

j

d

m

c

2

864

j

m

d

2

c

10

d

m

c

4

864

m

d

4

c

 + 

 - 

 - 

 - 

 + 

 + 

17

c

4

m

2

54

d

4

m

2

16

m

3

c

3

20

m

4

c

2

1782

d

5

c

1728

d

4

c

2

864

d

3

c

3

 + 

 - 

 - 

 + 

 + 

 + 

 + 

81

d

4

b

2

324

d

5

b

4

m

c

5

249

c

4

d

2

44

c

5

d

c

4

b

2

4

c

5

b

128

j

c

3

b

 - 

 + 

 - 

 + 

 + 

 + 

 + 

 + 

[image: image312.wmf]96

j

c

2

b

2

216

j

d

2

b

2

864

j

c

2

d

2

20

m

4

k

 + 

 + 

 + 

 + 

)

ü

þ

ï

ï

ï

ï

ï

ï

ý


> discrim(108*d^3*m^2*b+108*d^3*m^2*c+72*d^2*m^2*b^2+252*d^2*m^2*c^2+64*_Z^2+1620*k*d^4+320*k*c^4+20*k*b^4-2*b^4*d*m-2*b^4*d*c+1920*k*c^3*d+640*k*c^3*b+480*k*c^2*b^2+1080*k*d^2*b^2+4320*k*c^2*d^2-432*j*m*d^3-48*j*m^3*d+48*j*b^3*d+32*j*b^3*c-16*j*m*b^3+36*m*d^2*b^2*c+648*m*d^3*b*c+234*m*d^2*b*c^2-16*c*m*b^3*d-36*c^2*m*b^2*d-16*m*c^3*b*d+96*j*m^2*c*b+108*m*d^3*b^2+432*m*d^4*b-2*c^2*m*b^3-8*c^3*m*b^2-10*m*c^4*b-6*d^2*m*b^3-32*j*c*m^3+96*j*m^2*c^2+24*j*m^2*b^2+216*j*m^2*d^2-16*j*b*m^3+864*j*d^3*c+432*j*d^3*b-128*j*m*c^3+384*j*c^3*d-80*k*m*b^3-100*m^3*d*c^2+46*m^4*d*c-20*m^3*b^2*c-26*m^3*c^2*b-216*d^3*b^2*c+432*d^4*b*c-144*d^2*b^2*c^2+162*d^3*b*c^2+24*d^2*b*c^3-24*b^2*c^3*d+14*b*c^4*d-60*c*b^3*d^2-14*c^2*b^3*d+756*d^3*m*c^2+729*d^6+4*c^6+4*j*b^4-54*d^3*b^3+10*d*b^3*m^2+128*d*c^3*m^2+4*j*m^4+324*j*d^4+64*j*c^4+4*m^6-16*d*m^5+32*m^4*c*b-12*m^5*b-16*c*m^5-160*k*c*m^3-80*k*b*m^3-240*k*m^3*d-2160*k*m*d^2*b-480*k*c*m*b^2-960*k*m*c^2*b-720*k*d*m*b^2+480*k*m^2*c*b+4320*k*d^2*b*c+2880*k*b*c^2*d+1440*k*c*b^2*d+1440*k*m^2*d*c+720*k*m^2*d*b-2880*k*d*m*c^2-4320*k*m*d^2*c-2160*k*m*d^3+480*k*m^2*c^2+120*k*m^2*b^2+1080*k*m^2*d^2+4320*k*d^3*c+2160*k*d^3*b+240*k*b^3*d+160*k*b^3*c-640*k*m*c^3+(-64*d*m*c-32*c*m*b+304*c^2*d+576*d^3+32*c^3-32*d*m*b+160*c*d*b+48*b*m^2+16*b*c^2+768*c*d^2+64*m^2*d+64*c*m^2-16*m*b^2+16*d*b^2-32*m^3-96*m*d^2-16*m*c^2+240*d^2*b)*_Z-432*j*m*d^2*b-96*j*c*m*b^2-192*j*m*c^2*b-144*j*d*m*b^2+864*j*d^2*b*c+576*j*b*c^2*d+288*j*c*b^2*d+288*j*m^2*d*c+144*j*m^2*d*b+4*b^3*m^2*c+12*b^2*m^2*c^2+24*c^3*b*m^2+b^4*m^2+324*m*d^5-6*b^4*d^2+288*d^2*m^2*c*b+72*d*b^2*m^2*c+174*d*b*m^2*c^2-2880*k*d*m*c*b-108*m^3*d^3+33*m^4*d^2-6*m^3*b^3+13*m^4*b^2-84*m^3*d^2*b-192*m^3*d^2*c-24*m^3*d*b^2+32*m^4*d*b-88*m^3*d*b*c+240*d^2*m*c^3-576*j*d*m*c*b-576*j*d*m*c^2-864*j*m*d^2*c+10*d*m*c^4+864*m*d^4*c+17*c^4*m^2-54*d^4*m^2-16*m^3*c^3+20*m^4*c^2+1782*d^5*c+1728*d^4*c^2+864*d^3*c^3-81*d^4*b^2+324*d^5*b-4*m*c^5+249*c^4*d^2+44*c^5*d+c^4*b^2+4*c^5*b+128*j*c^3*b+96*j*c^2*b^2+216*j*d^2*b^2+864*j*c^2*d^2+20*m^4*k,_Z);
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> F2:=eval(F1,j=1/2*(d*c+3*d^2-8*k));
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> factor(F2);
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> puiseux(F2,x=0,y,0);
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> discrim(16*_Z^2+(8*m*d-8*m^2+8*m*b+8*c*m)*_Z-2*b*m^3+m^4-2*m^3*d+m^2*c^2+2*m^2*c*b+4*k*m^2+2*m^2*d*c+m^2*b^2+2*m^2*d*b-2*c*m^3,_Z);
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> F3:=eval(F2,k=1/4*(d^2));
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> factor(%);
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> G1:=eval(F1,j=1/4*(-20*k+2*d*c+7*d^2));
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> puiseux(G1,x=0,y,0);
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> G2:=eval(G1,k=1/4*d^2);
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> factor(G2);
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