
Putnam Σ.6

Po-Shen Loh

30 September 2018

1 Problems

Putnam 2007/A4. A repunit is a positive integer whose digits in base 10 are all ones. Find all polynomials
f with real coefficients such that if n is a repunit, then so is f(n).

Putnam 2007/A5. Suppose that a finite group has exactly n elements of order p, where p is a prime.
Prove that either n = 0 or p divides n + 1.

Putnam 2007/A6. A triangulation T of a polygon P is a finite collection of triangles whose union is P ,
and such that the intersection of any two triangles is either empty, or a shared vertex, or a shared side.
Moreover, each side is a side of exactly one triangle in T . Say that T is admissible if every internal
vertex is shared by 6 or more triangles. Prove that there is an integer Mn, depending only on n, such
that any admissible triangulation of a polygon P with n sides has at most Mn triangles.
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