
PROBLEM OF THE WEEK

Solution of Problem No. 1 (Fall 2014 Series)

Problem:

Find, with proof, the smallest possible value for 1−
1
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k
, where k, m and

n are three different positive integers and
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n
+

1

m
+

1

k
< 1.

This problem was contributed by Michael M. Brady of Houston, Texas.

Solution: (by Bennett Marsh, Junior, Physics & Math, Purdue University)

The smallest possible value is 1 −
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7
=

1

42
. To see that this is optimal, we first

note that each of n,m, k must be greater than one, and one of them, say n, must be a 2.

Otherwise the minimum value would have to be 1 −
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=
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60
, worse than above.

The problem is then reduced to minimizing
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subject to
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2
. Similarly

to above, we must have m, k > 2, and one, say m must be a 3. Otherwise, the smallest

possible value would be
1
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20
. All that is left then is to choose k such that

1

k
<

1

6
. The best possible choice is clearly k = 7.
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