
Problems

Problem 1 Let Q - the set of quadratic residues modulo prime p. Is it true that

Q t {0} = A− A

for some A. In particular, when A is a multiplicative subgroup the question is also
opened.

Problem 2 (N. Alon) Let Q - the set of quadratic residues modulo prime p and
we have

A− A ⊆ Q t {0}.

Prove that
|A| < p1/2−δ

for some positive δ > 0. (The known results are much more weaker!!)
Problem 3 (Roche-Newton, Zhelezov) Let

|A± A
A± A

| << |A|2.

Is it true that
|A± A| << |A|?

Problem 4 Let the set P ⊆ A−A with |P ∗P | ≤M |P |. Prove that there exists
a δ(M) > 0 such that∑

x∈P

|{a1 − a2 = x|a1, a2 ∈ A}| << |A|2−δ(M).

Problem 5 Let the set D = A− A, A ⊆ R. Prove that for any positive C there
exists k = k(C) such that

|D ∗ . . . ∗D| = |{d1 ∗ . . . ∗ dk|d1, . . . , dk ∈ D}| ≥ |D|C .

Problem 6 Let the set A ⊆ R with |A ∗ A| << |A|.
Prove that for any positive C there exists k = k(C) such that for all non-zero

xi, 1 ≤ i ≤ k we have

|(A+ x1) ∗ . . . ∗ (A+ xk)| ≥ |A|C .
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Problem 7 Let the set A ⊆ R and R[A] = {a1−a
a2−a |a2 6= a}. Prove that

|R[A]| >> |A− A|

or
|R[A]| >> |A/A|.
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