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Abstract: Since the seminal work of Erdős and Rényi the phase transition of the largest compo-
nents in random graphs became one of the central topics in random graph theory and discrete prob-
ability theory. Of particular interest in recent years are random graphs with constraints (e.g. degree
distribution, forbidden substructures) including random planar graphs.

Let G(n, M) be a uniform random graph, a graph picked uniformly at random among all graphs on
vertex set [n] = {1, . . . , n} with M edges. Let P (n, M) be a uniform random planar graph, a graph
picked uniformly at random among all graphs on vertex set [n] with M edges that are embeddable in
the plane.

Erodős-Rényi, Bollobás, and Janson-Knuth-Łuczak-Pittel amongst others studied the critical be-
haviour of the largest components in G(n, M) when M = n/2 + o(n) with scaling window of size
n2/3. For example, when M = n/2 + s with s = o(n) and s � n2/3, a.a.s. (i.e. with probability
tending to 1 as n approaches∞) G(n, M) contains a unique largest component (the giant component)
of size (4 + o(1))s.

In contract to G(n, M) one can observe two critical behaviour in P (n, M), when M = n/2+o(n)
with scaling window of size n2/3, and when M = n + o(n) with scaling window of size n3/5. For
example, when M = n/2 + s with s = o(n) and s� n2/3, a.a.s. the largest component in P (n, M)
is of size (2 + o(1))s, roughly half the size of the largest component in G(n, M), whereas when
M = n + t with t = o(n) and t� n3/5, a.a.s. the number of vertices outside the giant component is
Θ(n3/2t−3/2).
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