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11. Resultants

60. Solve using resultants:
x2 + y2 = 10

x2 + xy + 2y2 = 16.

61. Let f = x2y+x−1, g = x2y+x+y2−4 be polynomials in C[x, y], and let I = (f, g).
Check whether

(Resx(f, g)) = I ∩ k[y].

Find all points of the variety V (I) ⊂ A2(C).

62. Using resultants find all such a ∈ C that the system
x+ y = a

x2 + y2 = a3

x3 + y3 = a5

has a solution in C.

12. Sturm’s sequences

63. The equation f(x) = 0 with f ∈ C[x], f �= 0 has exactly deg f complex roots,
counted with multiplicity. The task is to count the number of different complex roots.

(a) α ∈ C is a root of f with multiplicity r if and only if α is a shared root of f and
f � with mutiplicity r − 1. Prove.

(b) Using the proven claim, design an algorithm for counting the number of different
roots of a polynomial f .

64. Using Sturm’s sequences find out the number of real roots of a polynomial
x3 − 3x2 + 2x− 4


