EXPLORATION 15

EQUALITY and INEQUALITY
The mathematics of staying balanced – or staying unbalanced if you prefer!
TOPICS COVERED: Properties of equality. Properties of inequality. Ranges of
values.
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A. GETTING STARTED
Consider two bags, bag A and bag B, each containing the same number of apples.
When placed on a simple scale the two bags balance.

We write:

A= B
with the equal sign “=” meaning “balanced” or “is the same as.”

COMMENT: Welsh mathematician Robert Recorde (ca. 1510-1558) invented the
symbol “=” for equal. He originally drew two very long parallel lines for his symbol:

for instance, choosing two parallel line segments “bicause noe 2 thynges can be
moare equalle.”

Clearly if we add two apples to each side of the scale, the scale remains balanced.

A+2 = B+2
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The same is true if, instead, we add two anti-apples (!) to each side.

A−2 = B−2
In general, it seems:
If A = B , then A + x = B + x and A − x = B − x for any number x .

Question 1: How many apples are in bag labeled C?

EXAMPLE: In this diagram, each bag labeled x possesses the same number of
apples. How many apples are in each bag?
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Answer: Let’s remove three apples and one bag from each side of the scale. This
will keep matters balanced.

Oops! What is happening here? One side of the balance is empty! The contents of
bag x are very strange indeed if it, and one apple, together weight nothing!
Although this situation tends not to happen in real life, the mathematics of the
situation right now is correct. Let’s not be scared and just push on and have some
fun. Let’s see what the mathematics tells us is going on – even if it is not realistic!
So, to “isolate” bag x all to itself on one side, let’s add one anti-apple to both sides
of the scale. (Do you see why this is a good choice?)

That is, we have:

The mathematics is telling us that each bag x contains one anti-apple!
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