2025 Putnam Exam Practice Spring Set 7 Wed February 26th, 2025

Take chances, make mistakes, get messy! — Ms. Frizzle (The Magic School Bus)

Problem 1 (Putnam 2003. Al). Let n be a fized positive integer. How many ways are
there to write n as a sum of positive integers, n = a; + as + - - - + ag, with k an arbitrary
positive integer and a; < as < - < ax < a; + 17 For example, with n = 4 there are four
ways: 4, 2+2, 1+1+2, 1+1+1+1.

Problem 2 (Putnam 1963. B1). For what integer a does x* — x + a divide z'* + z + 907

Problem 3 (Putnam 2010. Al). Given a positive integer n, what is the largest k such that
the numbers 1,2,...,n can be put into k boxes so that the sum of the numbers in each box

is the same? [When n = 8, the example {1,2,3,6},{4,8},{5,7} shows that the largest k is

at least 3./

Problem 4 (Putnam 1976. B5). Evaluate > ;._(—1)*(})(z — k)™

Problem 5 (Putnam 1985. B2). Define polynomials f,(x) for n >0 by fo(z) =1,
fn(0) =0 forn>1, and L f11(z) = (n+1)fo(z + 1) for n > 0. Find, with proof, the
explicit factorization of fi00(1) into powers of distinct primes.

Problem 6 (Putnam 1988. A4). (a) If every point of the plane is painted one of three
colors, do there necessarily exist two points of the same color exactly one inch apart?

(b) What if “three” is replaced by “nine”?
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