FALL 2026 PUTNAM PRACTICE
PROBLEM SET 1

Problem 1 (Putnam 1971, Al). Given any 9 distinct points in Z? C R?, show that we can
find two which have a lattice point on the interior of the segment joining them.

Problem 2 (Putnam 2002, A2). Given any five points on a sphere, show that some four of
them must lie on a closed hemisphere.

Problem 3 (Putnam 1953, A2). Six points are in general position in space. Join every pair
by a segment and color each segment red or blue. Prove that there is a triangle whose three
sides have the same color.

Problem 4 (Putnam 1994, A4). Let A and B be 2 x 2 matrices with integer entries. Suppose
that
A, A+B, A+2B, A+3B, A+4B

are all invertible and that their inverses have integer entries. Prove that A+ 5B is invertible
and that its inverse has integer entries.

Problem 5 (Putnam 1966, B4). Given a set S of mn + 1 distinct positive integers, prove
that we can either

(1) find m + 1 elements by, ..., b,+1 € S such that b; does not divide b; for i # j, or
(2) find distinct integers ay, as, ..., a,+1 € S such that a; divides a;y; for all i.

(Or both.)
Problem 6 (Folklore?). Consider the set

X(n)={(a,b) €Z* | a,b>1and a+b < n}.
Show that this set cannot be covered by n — 1 lines.

Problem 7 (IMO 2025, Day 1, 1). Let X(n) be defined as in Problem 7. A line is called
sunny if it is not parallel to one of the lines © = 0, y = 0, x + y = 0. For which £ is it
possible to cover X (n) (as defined in Problem 7) with n lines such that exactly & of the lines
are sunny.
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