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Numerical Semigroups

Definition
A set S is a numerical semigroup if

1 S ⊆ {0,1,2,3,4,5, . . .} =∶ N
2 0 ∈ S
3 given a,b ∈ S, then a + b ∈ S
4 S has a finite number of ”gaps” (with respect to N)
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Example
● S = {0,3,5,6,8,9,10,11,12,13,14, . . .} is a numerical semigroup
● the set of nonnegative even integers {0,2,4,6,8,10, . . .} is not a

numerical semigroup
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Chicken McNuggets Theorem

The interest for numerical semigroups arises from remarks of this
kind:
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The interest for numerical semigroups arises from remarks of this
kind:
● At McDonald’s you can buy Chicken McNuggets in portions of 4, 6,
9 or 20.
Remark
You can buy 2023 nuggets, indeed

2023 = 100 ⋅ 20 + 1 ⋅ 9 + 1 ⋅ 6 + 2 ⋅ 4

● You cannot buy any number of nuggets (you cannot buy 1 nugget
or 3 nuggets).
Morever, as a special case of a Theorem of Sylvester (1814–1897),
called the Chicken McNuggets Theorem, we have that 11 is the
greatest number of nuggets you cannot by at McDonald’s.
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Reflexive Ideals in Numerical Semigroups

There are some important objects related to numerical
semigroups, called reflexive ideals, that gives us an algebraic tool to
study geometrical objects (in particular singular points of curves)
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