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1 Problems

Putnam 1989/A1. How many primes among the positive integers, written as usual in base 10, are alter-
nating 1’s and 0’s, beginning and ending with 1?

Putnam 1998/B1. Find the minimum value of

(x + 1/x)6 − (x6 + 1/x6)− 2

(x + 1/x)3 + (x3 + 1/x3)

for x > 0.

Putnam 1996/B1. Define a selfish set to be a set which has its own cardinality (number of elements) as
an element. Find, with proof, the number of subsets of {1, 2, . . . , n} which are minimal selfish sets,
that is, selfish sets none of whose proper subsets is selfish.

Putnam 2007/A3. Let k be a positive integer. Suppose that the integers 1, 2, 3, . . . , 3k + 1 are written
down in random order. What is the probability that at no time during this process, the sum of the
integers that have been written up to that time is a positive integer divisible by 3? Your answer should
be in closed form, but may include factorials.

Putnam 2001/B3. For any positive integer n, let 〈n〉 denote the closest integer to
√
n. Evaluate

∞∑
n=1

2〈n〉 + 2−〈n〉

2n
.

Putnam 2003/A3. Find the minimum value of

| sinx + cosx + tanx + cotx + secx + cscx|

for real numbers x.

Putnam 1999/A3. Consider the power series expansion

1

1− 2x− x2
=

∞∑
n=0

anx
n.

Prove that, for each integer n ≥ 0, there is an integer m such that

a2n + a2n+1 = am.

Putnam 1997/A5. Let Nn denote the number of ordered n-tuples of positive integers (a1, a2, . . . , an) such
that 1/a1 + 1/a2 + . . . + 1/an = 1. Determine whether N10 is even or odd.
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Putnam 2000/A5. Three distinct points with integer coordinates lie in the plane on a circle of radius
r > 0. Show that two of these points are separated by a distance of at least r1/3.

Putnam 1999/A6. The sequence (an)n≥1 is defined by a1 = 1, a2 = 2, a3 = 24, and, for n ≥ 4,

an =
6a2n−1an−3 − 8an−1a

2
n−2

an−2an−3
.

Show that, for all n, an is an integer multiple of n.
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