
Let p be a prime, and let A be a set of residues of the sequence
1!, 2!, 3!, . . . modulo p. We prove

|A| ⩾ (
√
2 + o(1))

√
p.

Now consider an interval I ⊆ {0, 1, . . . , p − 1} of length N > p7/8+ε

and denote by AI the set of residues modulo p it produces. Then we
prove

|AI | > (1 + o(1))
√
p.

Tools used are the results from Algebraic Geometry as black boxes and
simple combinatorial observations.
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