Is It a Digit?
Just Logic!
Bill Velez, Dorin Dumitrascu, Tom Gruszka

This group considered ways of using the attached problem to develop in students a sense of the necessity of proof.

1. Do you understand the task?  Energy or engagement is necessary!

2. Explore.

3. Start with cases; exclude putting a 4 or a 0 in the first zero box.  Need to understand that “proof by investigating all the cases” is a valid technique.  Maybe using a tree of possibilities.  Leads to many “mini-theorems”

4. Can use an “attempt by patterns” starting with one box, then two boxes, etc.

5. Can be used to give rise to new questions: when is there a solution? When is the solution unique? How many boxes are needed to obtain 2 solutions?  Then 3? Etc.
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Is It a Digit?

There are five empty boxes shown here labeled 0 through 4.

Your task is to put a digit from 0 through 4 inside each of the boxes so that certain
conditions hold:

* The digit you put in the box labeled “0” must be the same as the number of 0's
you use.

* The digit you put in the box labeled “1” must be the same as the number of 1's
you use.

* The digit you put in the box labeled “2” must be the same as the number of 2s
you use, and so on.

Of course, you are allowed to use the same digit more than once.

You may want to make several copies of the set of boxes in order to try various
combinations of digits.

What Not to Do

Here is an example of an incorrect way to fill in the boxes.

This is incorrect for many reasons. For instance, there

a 1 in the box labeled “2,”
but there is more than one 2 used in the boxes. Similarly, there is a 2 in the box

labeled “4,” but the number of 4's used is not equal to 2.
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