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Prob 4 of UMCP HS Math Comp. 2025

If A is a finite set then |A| is the number of elements in A.

A collection of sets A1, . . . ,Am ⊆ {1, . . . , 2025} is awesome if

I for all 1 ≤ i ≤ m, |Ai | = 5, and

I for all 1 ≤ i < j ≤ m, |Ai ∩ Aj | = 1.

I for all k ∈ {1, . . . , 2025}, there exists 1 ≤ i ≤ m, k ∈ Ai .

Find the natural number m such that the following are true:

I There exists an awesome collection of m sets.

I There does not exist an awesome collection of m + 1 sets.
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Generalization of the Problem

If A is a finite set then |A| is the number of elements in A.

Let n ∈ N.
A collection of sets A1, . . . ,Am ⊆ {1, . . . , n} is n-awesome if

I for all 1 ≤ i ≤ m, |Ai | = 5, and

I for all 1 ≤ i < j ≤ m, |Ai ∩ Aj | = 1.

I for all k ∈ {1, . . . , n}, there exists 1 ≤ i ≤ m, k ∈ Ai .

f (n) is the least m ∈ N such that the following hold:

I There exists an awesome collection of m sets.

I There does not exist an awesome collection of ≥ m + 1 sets.

Research Problem for n ≥ 5 find f (n).

Progress so far: I have made a lot of progress; however,
a) I want you to think about it yourself before I tell you what I got.
b) I need some programs written to actually solve it.
Thats where you come in!
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