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Let A and C be finite directed graphs. Then A® denotes the directed graph with
vertex set A® (the set of functions from C to A), and edges defined as follows: for
f,g € A°, f — g in A% iff f(c;) — g(c2) holds in A whenever ¢; — ¢, holds in C.
We then call C injective if A® = B implies A = B for arbitrary finite directed graphs
A, B.

In [1] Laszlo Lovasz proved that a directed graph which has n vertices and contains
a loop in every vertex but no other edges is injective. A variant of this injectivity
problem for posets was solved by Ralph McKenzie in [2].

Examples of non-injective directed graphs are the bipartite ones and their natural
generalizations, directed graphs which have algebraic length greater than 1, that is,
there exists a k > 1 such that the directed cycle of length k is a homomorphic image
of it. We do not know any other connected examples of non-injective graphs, so the
question arises: Could directed graphs of algebraic length 1 and injective ones be the
same among finite, connected directed graphs?

The class of injective directed graphs is closed under direct product, so we examined
if the direct product of connected directed graphs of algebraic length 1 also has a com-
ponent of the same algebraic length. This problem was set as a task at the Schweitzer
competition in 2025.
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