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5.1. Show that |1− e2πiα| 6 2π∥α∥.

5.2. Let A,B ⊆ ZN and (A+A) ∩B = ∅. Prove that

max
r ̸=0

|B̂(r)| > |A|
N

|B|.

5.3. Let A ⊆ ZN . Show that

max
r ̸=0

| ̂(A−A)(r)| > N − |A−A|
N − |A|

|A|.

5.4. Show that if E(A) > |A|3/K, then Tk(A) > |A|2k−1/Kk−1.

5.5. Suppose that A ⊆ [0, N ] and A+A = [0, 2N ]. Prove a lower bound for the size of A.

5.6. Let A ⊆ Fp, |A|t > 100p3/2. Show that A · A shares an element with every arithmetic

progression with length t.

5.7.* Let A ⊆ Fp, |A| > p3/4. Show that 3(A ·A) = Fp.


