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Problem of the Week
Problem C and Solution
Multiply to the Max

Problem

Sophia selects three different numbers from the set {7, -5, —3,—1,0,2,4,6,8}. She then
determines the product of the three numbers. What is the largest product that Sophia can
make?
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Solution

Since 4 X 6 x 8 = 192, then the largest possible product is at least 192. In
particular, the largest possible product is positive.

For the product of three numbers to be positive, either all three numbers are
positive or one number is positive and two numbers are negative. (If there were
an odd number of negative factors, the product would be negative.)

If all three numbers are positive, the product is as large as possible when the
three numbers are each as large as possible. In this case, the largest possible
product is 4 x 6 x 8 = 192.

If one number is positive and two numbers are negative, their product is as large
as possible if the positive number is as large as possible, so is 8, and the product
of the two negative numbers is as large as possible.

The product of the two negative numbers will be as large as possible when the
negative numbers are each as far from 0 as possible. These numbers are thus —5
and —7, with product (—5) x (=7) = 35. (We can check the other possible
products of two negative numbers and see that none is as large.)

So the largest possible product in this case is 8 x (=5) x (=7) = 8 x 35 = 280.
Combining the two cases, we find that the largest possible product is 280.



