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Ore’s Theorem - Combining Backwards
Induction with the Pigeonhole Principle

Let G = (V, E) be a connected simple graph with n = 3 vertices. If G
has the property that for each pair of non-adjacent vertices u, v EV,
we have that deg u + deg v = n then ( contains a Hamiltonian cycle.

Proof: by backwards induction on the number of edges in E:

Base case: G is the complete graph with n(n-1)/2 edges.

n-1 o Connect the vertices in G. in any order such
as (v, vy, ..., v,) to create a Hamiltonian
path, and add edge (v,, v,) to create a
Hamiltonian cycle.
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