
Problem Set 4 Asymptotic enumeration of d-regular graphs

1. Assume that n log3 n ≤ m = o(n2) and let µ = 5m/
(
n
2

)
.

(a) Let (P, Y ) be the pair of “real” edge and 2-path probabilities in, that is, the pair of functions
(p,y) defined by p(a, v,d) = Pav(d) and y(a, v, b,d) = Yavb(d).
Show that (P, Y ) is µ-probability-like on B16 log n(Dm).

(b) Recall the guessed approximations P g and Y g defined by
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and Yavb(d) = P g
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)
.

Convince yourself that the pair (P g, Y g) is also µ-probability like on B16 log n(Dm).

2. Prove part (a) of the Contraction Lemma: If (p,y) and (p′,y′) are µ-probability like on some set
B1(D0), and ξ > 0 such that p ≡ p′(1± ξ) and y ≡ y′(1± ξ) on B1(D0) then

R(p,y) = R(p′,y′)(1 +O(µξ)) on D0.

3. Let n = 4. Expand
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(a) How many are there?
(b) What does each monomial correspond to?
(c) Conclude that the number of 2-regular graphs on four vertices is equal to that number.


