
Math 17 Fall 2016 Serin Hong

PROBLEM SET 8

Rules: Submit your solution to at least one of the following problems by Tuesday, November 22 in

class, or in my mailbox at Sloan. It is perfectly acceptable to submit partial solutions explaining what

progress you have made, or anything else that shows that you gave some thought to the problems.

There are two types of problems. Students with little experience on problem solving are recommended to

first try type A problems. Most of type B problems appeared in the Putnam competition in past years.

A1. Let n be a positive integer. Compute 1 1

1 0


n

.

A2. Let A be the n×n matrix with 5 on the main diagonal, 2 on the superdiagonal (the diagonal immediately

above the main diagonal), and 3 on the subdiagonal (the diagonal immediately below the main diagonal).

Compute the determinant of A.

A3. Calculate the determinant of the following 4× 4 matrix:

1 1 1 1

a b c d

a2 b2 c2 d2

a4 b4 c4 d4


.

A4. Compute the determinant of the n× n matrix A = (aij), where

aij =


(−1)|i−j| if i 6= j

2 if i = j

.
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B1. (2014 A2) Let A be the n× n matrix whose entry in the i-th row and j-th colomn is

1

min(i, j)

for 1 ≤ i, j ≤ n. Compute det(A).

B2. (2008 A2) Alan and Barbara play a game in which they take turns filling entries of an initially empty

2008× 2008 array. Alan plays first. At each turn, a player chooses a real number and places it in a vacant

entry. The game ends when all the entries are filled. Alan wins if the determinant of the resulting matrix is

nonzero; Barbara wins if it is zero. Which player has a winning strategy?

B3. (2009 A3) 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 = det


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 lim
n→∞

dn.

B4. (2014 B3) Let A be an m × n matrix with rational entries. Suppose that there are at least m + n

distinct prime numbers among the absolute values of the entries of A. Show that the rank of A is at least 2.


