
(b) xα >grevlex xβ ⇐⇒

v1 · multideg(xα) = deg(xα) > deg(xβ) = v1 · multideg(xβ)

⇐⇒ xα >w xβ Now suppose xα >grevlex xβ and the first exponent
in which they differ is the exponent of xk. This means

v1 ·multideg(xα) = α1+· · ·+αn = β1+· · ·+βn = v1 ·multideg(xα)

v2 · multideg(xα) = α1 + · · · + αn−1 + (−n + 2− 1)αn =

β1 + · + βn−1 + (−n + 2− 1)βn = v2 · multideg(xβ)

since αn = βn. In general we have that for i such that 1 ≤ i <
n− k + 2

vi · multideg(xα) = α1 + α2 + · · ·αn−i+2 + (−n + i− 1)αn−i+2

= β1 + · · · + βn−i+2 + (−n + i− 1)βn−i+2 = vi · multideg(xβ)

because αn−i+2 = βn−i+2. So for t = n− k + 2 we have that

vt · multideg(xα) = α1 + · · · + αk−1 + (−k + 1)αk >

> β1+β2 · · ·+βk−1+(−k+1)αk > β1+β2 · · ·+βk−1+(−k+1)βk

= vt · multideg(xβ)

because β1 + · · · + βk−1 < α1 + · · ·αk−1 and αk < βk therefore
xα >w xβ. Proceeding the other way around we see that xα >w

xβ ⇒ xα >grevlex xβ

(c) The n- tuples of vectors vi that make a weigh order a monomial
order must have the following properties: They should be linearly
independent in Rn so that the result gives a monomial order, if
this condition is not met then it could happen that two different
monomials are equal with respect to the weigh order.

5. Let h ∈ in<(I), since {g1, . . . , gm} is a Groebner basis for I then

h = q1in<(g1) + · · · + qmin<(gm)

distributing the monomials in<(gi) in the polynomials qi we obtain a
sum of monomials such that each monomial is divisible by in<(gi) for
some i.
Now let h ∈ R and h = m1 + · · ·mk such that each mi is divisible by
in<(gj) for some j. These means h = m′

1in<(gi1) + · · · + m′
kin<(gik)

for ir ∈ {1, . . . ,m} so h ∈ in<(I)
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