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Counting spanning trees [edit]

The number (&) of spanning trees of a connected graph is an important inwvariant. In some
cases, 1t i1s easy to calculate #(&) directly. It is also widely used in data structures in
different computer languages. [eitation needed] gy example, if & is itself a tree, then (&)=,
vhile if & is the cycle graph C,, with n vertices, then ¢{)=n. For any graph & the number
(&) can be calculated using Kirchhoff s matrix—tree theorem (follow the link for an explicit

example using the theorem).
Cayley s formula is a formula for the number of spanning trees in the complete graph Kn with
n vertices. The formula states that t(Kn =nn-2. Another way of stating Cayley’ s formula is

that there are exactly nn—2 labelled trees with n wertices. Cayley s formula can be prowved
using Kirchhoff’ s matrix-tree theorem or wia the Priifer code.

If & is the complete bipartite graph K, then I’(G)=pq—lqp_l, while if & is the o
n

n
dimensional hypercube graph Qn, then t(G) = & =n—l H k(k) These formulae are also
k=2
consequences of the matrix—tree theorem.
If & is a multigraph and e is an edge of & then the number #{&) of spanning trees of &
satisfies the deletion—-contraction recurrence (&)=t {(G-e)+t (G e}, where &-e¢ is the multigraph
obtained by deleting e and &/e¢ is the contraction of & by e, where multiple edges arising from

this contraction are not deleted. The Free Encvclopedia
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