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Sparsity and Tightness of a Graph

Let G = (V,E) be a graph and k,l be two positive integers such
that k ≥ 1 and l ≤ k. Then

� G is called a (k, l)-sparse if for every non-empty subgraph
H = (VH , EH) of G then |EH | ≤ k|VH | − l.
If k + 1 ≤ l ≤ 2k − 1 and G satisfies the above condition,
then G should has at least two vertices to be (k, l)-sparse

� G is called (k, l)-tight if G is (k, l)-sparse and
|E| = k|V | − l.
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Some Inductive operations
Henneberg Operation H0
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Some Inductive operations
P2-to-C4 Operation
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Some well-known characterisations of sparse graphs

� A graph is (k, k)-sparse if and only if G is the union of k
edge-disjoint spanning trees

� A graph G is a plane Laman ((2, 3)-tight) graph if and only
if it can be obtained from an edge by plane vertex splitting
operations.
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