Davenport University

MATH020P – Textbox #03

Additional Notes on Adding and Subtracting
There are several ways that addition and subtraction of integers are introduced to students, typically incorporating number lines or matched pairs of items, but usually boiling down to a list of rules for each case (same sign, differ signs, etc.). When it is just adding and subtracting, students can get away with using the sheer memorization of these rules. However, over time, students will also encounter rules of multiplication and division, rules for fractions, rules for decimals, rules of exponents, as well as rules for just about every item they study in math. Very soon, the number of rules a student needs to remember can become unwieldy. Many people struggle with math because they try to memorize their way through it and their memories aren’t that good (truth be told, very few people have a good enough memory to be successful through memorization alone).

So you may be wondering, “Are you letting me off the hook?” or “Are you going to let me use a cheat sheet for everything?” No. What we are going to do is help you develop a (better) conceptual understanding of the addition and subtraction. “How?” you wonder; by using the one item for which you are most comfortable with your math skills: Money! Most people have a pretty good feeling for what is right or wrong when dealing with cash.
Addition: For addition, think of the “+” as the word “and”, positive numbers as money you have won, and negative numbers as money you have lost.

Examples




	Math
	English
	Result
	Answer

	5 + 3
	You won $5 and you won $3
	You won $8
	8

	5+ (-3)
	You won $5 and you lost $3
	You won $2
	2

	-5 + 3
	You lost $5 and you won $3
	You lost $2
	-2

	-5 + (-3)
	You lost $5 and you lost $3
	You lost $8
	-8


For each of the above cases, the results should seem fairly natural:

· You win money and win more money, then you won “the total” of the bets

· You win more than you lose, then you won “the difference” between the bets

· You lose more than you win, then you lost “the difference” between the bets

· You lose money and lose more money, then you’ve lost “the total” of the bets

Rules for Life and Math: Although it may come as a shock to you, the “real world” and the “math world” are very similar. Below are two rules that apply to both.
· No matter how good or how easy it sounds, there is always a price to pay (commonly known as the “No Free Lunch” rule)
· Just because you can do something, doesn’t mean it’s a good idea
Subtraction: Subtraction is defined as “the addition of the opposite”; hence, you have been told that you can rewrite a subtraction problem as an addition problem.
Examples:

	Subtraction 
	English
	Rewritten as Addition
	English

	8 - 3
	Eight minus three
	8 + (-3)
	Eight plus negative three

	-8 - 3
	Negative eight minus three
	-8 + (-3)
	Negative eight plus negative three

	8 – (-3)
	Eight minus negative three
	8 + 3
	Eight plus three

	-8 – (-3)
	Negative eight minus negative three
	-8 + 3
	Negative eight plus three


First, note that in each case we paid a price for rewriting the subtraction as an addition. Namely, “8 – 3” did not become “8 + 3”, the “3” also had to change (no free lunch!). Whenever you rewrite a subtraction as an addition, the second term in the addition must be the opposite (what PLATO refers to as the “additive inverse”) of the second term in the subtraction.
Second, ask yourself, “Did I gain anything by rewriting the problem?” 
Did you really need to rewrite a problem like “8 - 3” as an addition? Probably not, just because you can do something doesn’t mean you should! However, in the last two cases where you had to subtract a negative number, rewriting as an addition made it a much easier problem (this tends to be the case where rewriting is worthwhile). 
The other advantage of rewriting it as an addition is that you are able to think of it as winning and/or losing money. Although in cases where you are “subtracting a positive number” (like the first two examples), you can still use the win/lose analogy.
· “8 – 3” can be thought of as “won 8 and then lost 3”

· “-8 – 3” can be thought of as “lost 8 and then lost 3”

The ultimate goal is for you to develop a confidence with and feel for arithmetic. The less you have to rely on your memory, the less likely you are to become confused. In the end, your success with the addition and subtraction of fractions, decimals, and variables is dependent on your ability to add and subtract integers.
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