
What are...matroid embeddings?

Or: This actually only about greedoids...



Greedy strategy for spanning forests – à la Kruskal

▶ Spanning forests can be found using a greedy strategy

▶ Algorithm Order the edges by weight and take the minimal admissible edge

▶ This is realized by a matroid



Greedy strategy for spanning forests – à la Prim

▶ Spanning forests can be found using a greedy strategy

▶ Algorithm Grow the tree from a vertex by taking the minimal admissible edge

▶ This is not realized by a matroid



Greedoids include Prim

included: +

▶ Greedoid = mild generalization of a matroid

▶ Greedoids admit greedy strategies

▶ Examples Every matroid is a greedoid, but also ∃ Prim’s greedoid



For completeness: A formal statement

We have the following:

▶ The greedy algorithm works for all greedoids and all admissible weightings

(this works similarly as for matroids)

▶ The converse is almost true as well

▶ Thus, matroids/greedoids ≈ perfect greed

▶ However, greedoids are both, too general and too constraining:
▷ The greedy algorithm need not return an optimal solution on a greedoid;

▷ The are greedy strategies not coming from a greedoid

▶ The “correct” notion is that of a matroid embedding



Matroid embeddings – finally

▶ Matroid embedding = whatever you see above

▶ The point All greedy situations come from these matroid embeddings

▶ This comes up by answering: “If I have a greedy strategy, how can I cook up a
matroid?”



Thank you for your attention!

I hope that was of some help.


