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Adjacency list Adjacency matrix Incidence matrix
Store graph O(|V |+ |E |) O(|V |2) O(|V | ∗ |E |)
Add vertex O(1) O(|V |2) O(|V | ∗ |E |)
Add edge O(1) O(1) O(|V | ∗ |E |)
Remove vertex O(|E |) O(|V |2) O(|V | ∗ |E |)
Remove edge O(|V |) O(1) O(|V | ∗ |E |)
Query adjacency O(|V |) O(1) O(|E |)

• Adjacency list: Slow to remove vertices and edges,
because it needs to find all vertices or edges

• Adjacency matrix: Slow to add or remove vertices,
because matrix must be resized/copied

• Incidence matrix: Slow to add or remove vertices and
edges, because matrix must be resized/copied
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