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Exercise 1.

Let R = Q[x, y, z]. Compute a Gröbner basis of

I = ⟨xy − y, 2x2 + yz, y − z⟩ ⊂ R

with respect to the monomial order >lp and variable order x > z > y.

Exercise 2.

Let I ⊂ K[x] be an ideal and > a global monomial ordering and let

B = Mon(x) ∩ (K[x]\L(I))

be the set of monomials which are not in the leading ideal L(I) of I. Show that B is
a K-vector space basis of K[x]/I.

Exercise 3.

Show that:

1. the Gröbner basis algorithm (2.3.8) coincides with the Euclidean algorithm when
applied to two polynomials in K[x] with > being the unique well-ordering on K[t].

2. the reduced Gröbner basis algorithm (2.3.9) coincides with the Gaussian algorithm
when applied to any finite list of linear polynomials in K[x1, . . . , xn] with > being
the degree lexicographic ordering.

Recall. The degree lexicographic ordering >Dp on Monn is defined by

xα >Dp x
β ⇐⇒

(
|α| > |β|

)
or

(
|α| = |β| and ∃ k : α1 = β1, . . . , αk−1 = βk−1, αk > βk

)
.

Submission: Work in groups of up to three students. Submit your solutions
either by uploading them to URM or by placing them in the mailbox of Parisa
Ebrahimian or Veronika Körber (Room A16, C-Building) by Tuesday, 2 Dec
2025
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