
Putnam Seminar Quiz 8
Fall 2022 Due October 24

Problem 1. Let S1, S2, . . . , S2n−1 be the nonempty subsets of {1, 2, . . . , n} in some order,
and let M be the (2n − 1)× (2n − 1) matrix whose (i, j) entry is

mij =

{
0 if Si ∩ Sj = ∅;

1 otherwise.

Calculate the determinant of M .

Problem 2. Let A be the n× n matrix whose entry in the i-th row and j-th column is

1

min(i, j)

for 1 ≤ i, j ≤ n. Compute det(A).

Problem 3. Let dn be the determinant of the n×n matrix whose entries, from left to right
and then from top to bottom, are cos 1, cos 2, . . . , cosn2. (For example,

d3 =

∣∣∣∣∣∣
cos 1 cos 2 cos 3
cos 4 cos 5 cos 6
cos 7 cos 8 cos 9

∣∣∣∣∣∣ .
The argument of cos is always in radians, not degrees.) Evaluate limn→∞ dn.

Problem 4. Let Dn denote the value of the (n− 1)× (n− 1) determinant

3 1 1 1 · · · 1
1 4 1 1 · · · 1
1 1 5 1 · · · 1
1 1 1 6 · · · 1
...

...
...

...
. . .

...
1 1 1 1 · · · n+ 1

 .

Is the set
{

Dn

n!

}
n≥2

bounded?


