
2026 tuesday problems #1
28 september

1. Let n be any positive integer. Show that there is a positive integer k such that kn, written in the
standard way in base ten, uses only the digits 0 and 1.

2. Define the notation n!k by n!1 = n! and n!k = (n!(k−1))!. So n!k means applying the composition of k
factorials to n, so for example n!3 = ((n!)!)!.

Which is larger, 1999!1999 or 2000!1998? By “how much”?

3. Prove that two consecutive Fibonacci numbers are always relatively prime.

NB: The fibonacci numbers are the sequence fn, defined by f0 = f1 = 1 and fn+2 = fn+1 + fn.

4. Suppose A and B are distinct square matrices such that A3 = B3 and A2B = B2A. Can A2 + B2 be
invertible?

5. A regular icosahedron is a convex polyhedron having 12 vertices and 20 faces; the faces are congruent
equilateral triangles. On each face of a regular icosahedron is written a nonnegative integer such that
the sum of all 20 integers is 39. Show that there are two faces that share a vertex and have the same
integer written on them.

bonus problem:

6. a) Find all positive rational solutions to ab = ba.

b) Find all positive integer solutions to ab = ba.

c) Find all positive real solutions to ab = ba.


