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Exercise 7. Consider the polynomial ring R[x, y]. Can you give admissible
orderings so that different terms in the polynomial 2xy2 − xy + x3 become the
highest term w.r.t. this ordering?

Exercise 8. Prove that the orderings in Example 2.3.4 are indeed admissible.

Exercise 9. Prove that in a Noetherian ring (with basis condition, see Hilbert’s
Basis Theorem) there are no infinite strictly ascending chains of ideals.

Exercise 10. Prove that the set of polynomials p(x, y) vanishing on a set S ⊆
R2 form an ideal in R[x, y]. Do the polynomials NOT vanishing on (0, 0) form
an ideal?

Exercise 11. R[x1, . . . , xn] = R[X] denote the polynomial ring in n indetermi-
nates over a commutative ring with 1. Any admissible ordering < on the monoid
of power products [X] induces a partial order << on R[X] in the following way:
f << g iff f = 0 and g 6= 0 or

f 6= 0, g 6= 0 and lpp(f) < lpp(g) or
f 6= 0, g 6= 0, lpp(f) = lpp(g) and red(f) << red(g).

Prove that << is a Noetherian partial order on R[X]. (Lemma 8.2.4.)


