* Using elimination(ideal()) and factorize of Singular

(1)  l=3,  m=4,  n=6,  holonomy of  a closed curve=AABC. 
f:=(x,y)->(2+2*y^2+2*x^4*y+2*x^4+x^5+y^2*x^3+x*y^2+x^3+2*x^2+x+2*x^2*y^2+2*x^2*y+4*y+4*x^3*y+2*x*y)/ (x^2*y);
g:=(x,y)->(1+2*x+2*x*y^2+2*y+x^2*y^2+4*x*y+y^2+2*x^2*y+2*x^3*y+2*x^5+x^4+2*x^3+x^2+2*y^2*x^3+4*x^4*y)/( x^2*y);
> ring R = (0,i );

> poly eqf =  a*x^2*y-(2+2*y^2+2*x^4*y+2*x^4+x^5+y^2*x^3+x*y^2+x^3+2*x^2+x+2*x^2*y^2+2*x^2*y+4*y+4*x^3*y+2*x*y);

> poly eqg = b*x^2*y-(1+2*x+2*x*y^2+2*y+x^2*y^2+4*x*y+y^2+2*x^2*y+2*x^3*y+2*x^5+x^4+2*x^3+x^2+2*y^2*x^3+4*x^4*y);

> ideal Ix = eliminate(ideal(eqf,eqg),y );

> ideal Iy = eliminate(ideal(eqf,eqg),x );

> factorize(Ix[1]);

(x2+x+1)( x2-x+1)(x)^2((2a-b-2)*x+(a-2b+2))
> factorize(Iy[1]);


y(y+1)^2((60a4-156a3b-168a3+171a2b2+252a2b+252a2-84ab3-180ab2-144ab-240a+15b4+48b3+36b2+48b+96)*y2+(-8a5+44a4b+76a4-86a3b2-122a3b-404a3+73a2b3+42a2b2+696a2b+512a2-28ab4+52ab3-528ab2-392ab-400a+4b5-26b4+100b3+248b2-64b+224)*y+(63a4-180a3b-144a3+243a2b2+108a2b+324a2-180ab3+108ab2-432ab-144a+63b4-144b3+324b2-144b+144))
( A )*y2 + ( B )*y + ( C )
> factorize(A); 60{a+(3/5i-4/5)*b+(-6/5i-2/5)}{a+(-3/5i-4/5)*b+(6/5i-2/5)}{a-1/2*b-1}^2
> factorize(B); -8(a4-5*a3b+33/4*a2b2-5*ab3+b4-17/2*a3+6*a2b+6*ab2-17/2*b3+42*a2-60*ab+42*b2-22*a-22*b+28)(a-1/2*b-1)
> factorize(C); 63{ a2-ab+b2-2*a-2*b+4}{ a2-13/7*ab+b2-2/7*a-2/7*b+4/7}

Let the domains of f and g are C* C*.  
The point which satisfied one of the following conditions is missing point.   
 (1) 2a-b-2 =0 & a-2b+2 is not zero.
(2) 2a-b-2 is not zero & a-2b+2 =0

(3) A = 0 = B  &  C is not zero.
(4) A= 0  &  B is not zero  &  C=0
(5) A is not zero & AC = 0 = B . ( <=> A= 0 & B^2 – 4AC =0 = B)
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(2)  l=3,  m=3,  n=4,  holonomy of a closed curve=ABAB^(-1)A. 
f:=(x,y)->(-4*x*y+3*y^2-2*x*y^3-4*x^5*y-x^6+1-5*x^4*y^2+3*x^2*y^2+3*y^3*x^2+2*x^2-x+2*x^4*y+3*x^3*y^2+3*y+2*x^2*y-
2*y^3*x^3+3*x^5*y^2+3*x^6*y+x^4*y^3+x^3*y+y^3-5*x*y^2+x^7+2*x^5)/( x^3*y);
g:=(x,y)->(1+6*x^2*y-4*x*y^2+y^3*x^2+y^3*x^5+3*x^6*y^2+3*x^7*y-5*x^6*y-2*x^7+3*y^2-2*x-4*x^5*y^2+x^3*y^2-6*x^5+y^3-
6*x^3+5*x^2+6*x^5*y+2*x^4*y^2-5*x*y-2*x^3*y-x^4*y^3+8*x^4+3*y-2*x^4*y+x^3*y^3-y^3*x+2*x^2*y^2+x^8+5*x^6)/( x^3*y^2);
> ring R = (0,i )
> poly eqf = a*x^3*y-(-4*x*y+3*y^2-2*x*y^3-4*x^5*y-x^6+1-5*x^4*y^2+3*x^2*y^2+3*y^3*x^2+2*x^2-
x+2*x^4*y+3*x^3*y^2+3*y+2*x^2*y-2*y^3*x^3+3*x^5*y^2+3*x^6*y+x^4*y^3+x^3*y+y^3-5*x*y^2+x^7+2*x^5);

> poly eqg = b*x^3*y^2-(1+6*x^2*y-4*x*y^2+y^3*x^2+y^3*x^5+3*x^6*y^2+3*x^7*y-5*x^6*y-2*x^7+3*y^2-2*x-
4*x^5*y^2+x^3*y^2-6*x^5+y^3-6*x^3+5*x^2+6*x^5*y+2*x^4*y^2-5*x*y-2*x^3*y-x^4*y^3+8*x^4+3*y-2*x^4*y+x^3*y^3-
y^3*x+2*x^2*y^2+x^8+5*x^6);

> ideal Ix = eliminate(ideal(eqf,eqg),y);

In this case, I couldn’t get the result in one hour.
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(3)  l=3,  m=3,  n=4,  holonomy of a closed curve =AABC.

f:=(x,y)-> (1-x^3+2*x^2-y^2*x+x^4-2*y*x+2*y-x+2*y*x^3+y^2+y^2*x^2)/( x^2*y)
g:=(x,y)-> 1/x*(-y^2*x-2*x^2*y+y^2+2*y+1-x+x^4-x^3+y^2*x^2+2*x^2+2*y*x^3)/( x*y)
> ring R = (0,i ), 

> poly eqf = a*x^2*y-(1-x^3+2*x^2-y^2*x+x^4-2*y*x+2*y-x+2*y*x^3+y^2+y^2*x^2);

> poly eqg = b*x*y-(-y^2*x-2*x^2*y+y^2+2*y+1-x+x^4-x^3+y^2*x^2+2*x^2+2*y*x^3);

> ideal Ix = eliminate(ideal(eqf,eqg),y );

> ideal Iy = eliminate(ideal(eqf,eqg),x );

> factorize(Ix[1]);

(x2-x+1)(x+(i))(x)( x+(-i))( (a-2)*x+(-b+2))
> factorize(Iy[1]);


(y) (y+1)^2 { (a4-a3b-6a3+a2b2+2a2b+16a2-4ab2+4ab-24a+4b2-8b+16)*y2+(2a4-a3b2+2a3b-16a3+4a2b2-4a2b+40a2+
2ab3-16ab2+16ab-48a-4b3+24b2-32b+32)*y+(a4-a3b-6a3+2a2b2-2a2b+20a2-ab3-2ab2+8ab-32a+b4-6b3+20b2-32b+32)}
( A )*y2 + ( B )*y + ( C )
> factorize(A);( a-2 )^2( a2-ab+b2-2*a-2*b+4)
> factorize(B); -( a-2)( a2b2-2*a3-2*a2b-2*ab2-2*b3+12*a2+12*b2-16*a-16*b+16)
> factorize(C);( a2-ab+b2-2*a-2*b+4)( a+(i)*b+(-2i-2) )( a+(-i)*b+(2i-2) )
Let the domains of f and g are C* C*.  

The point which satisfied one of the following conditions is missing point.
 (1) a=2 & b-2 is not zero.

(2) a-2 is not zero & b-2=0

(3) A = 0 = B  &  C is not zero.

(4) A= 0  &  B is not zero  &  C=0

(5) A is not zero & AC = 0 = B . ( <=> A= 0 & B^2 – 4AC =0 = B)
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