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In this talk, we will discuss the dichotomy between structure and randomness and the roll it plays in recent work on a

few problems in additive combinatorics. Two problems that will be discussed are (1) demonstrating that the cardinality

of A+̂A := {a + b : a, b ∈ A and a 6= b} is small only when A is close to an arithmetic progression (this is the inverse

Erdős-Heilbronn problem) and (2) proving a conjecture due to Noga Alon that determines, for integers n ≤ m ≤ n2, just

how dense a subset A ⊂ {1, 2, . . . , n} must be so that m can be represented as a sum of distinct elements of A. For both

of these problems, we will discuss a sense in which either a common case occurs and the behavior is essentially random, or

a rare case occurs and the behavior is highly structured. This common thread of separating the structured and random

cases has lead to recent results for both problems. Joint work with Linh Tran and Van Vu. (Received September 15,

2008)
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