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Clab-Exercises Computer Algebra – Round 2

Practical Exercise 1. Let I be the ideal

I = 〈x2 + 2y2 − 3, x2 + xy + y2 − 3〉 ⊂ Q[x, y].

Use Singular to compute

I ∩Q[x] and I ∩Q[y].

Practical Exercise 2. Consider the polynomials

f1 = 5ab+ bc + 3ad+ cd, f2 = a+ b + c+ d.

Use Singular to check whether

f := 5b2 + 4bc + 8bd+ 2cd− 3d2 ∈ Q[f1, f2].

Practical Exercise 3. Use Singular to compute the kernel of the ring homomor-

phism

ϕ : Q[x, y, z] → Q[t]/〈t12〉

which is induced by sending

x 7→ t5, y 7→ t7 + t8, z 7→ t11.

Practical Exercise 4. Use Singular to compute the smallest algebraic set B con-

taing the image of the rational parametrization

ϕ : A2(R) \ V(s · t) → A3(R), (s, t) 7→ (
s2

t
,
t2

s
, s).

Use Singular to plot B.
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