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The Main Principle of Addition – Part 1
Regardless of the level of mathematics you are studying, there are certain constants that will always remain true. This is a good thing because if you have learned these concepts correctly, you will have a tremendous head start when encountering new material that involves these concepts.

One of the biggest of these concepts is addition.  Although it is one of the first things students learn in math, most people don’t ever realize how picky of an operation it really is.  What follows is the rule that should guide all of your additions for the rest of your life.
The Main Principle of Addition (MPA)

1. You can only add “like” things.                
2. When you add “like” things, you get the SAME things.

Examples:

· 2 apples + 3 apples = 5 apples
(“apples” are the things)
· 2 dollars + 3 dollars = 5 dollars
(“dollars” are the things)
· 2 cm + 3 cm = 5 cm


(“cm” are the things)
· 2 sixths + 3 sixths = 5 sixths

(Denominators are the “things” for fractions.)
On the left hand side of the equation in each of the above examples, the terms are “like” things, so you just need to add the numbers together and keep the label the same.

Examples:

· 2 apples + 3 dogs = 2 apples + 3 dogs

· 2 feet + 3 square feet = 2 feet + 3 square feet

· 2 dollars + 3 cents = 2 dollars + 3 cents
· 2 feet + 3 inches = 2 feet + 3 inches
Here, the terms on the left hand side of the equation are not the same; therefore, you cannot add them. However, there is probably something striking you about the last two examples; we’ll explore that on the next page.
Unit Systems of Measurement: In order to communicate and compare quantities, people have devised standardized systems of measure. We have systems to measure length (distance), area, volume, volume of liquid (capacity), volume of noise, weight, time, money, computer memory, network capacity, intensity of earthquakes, university classes, and the list could go on but I think you get the idea. Not only do we have these systems, we also have different units of measure within the same system as well as competing systems. 
Length, for example, can be measured in inches, feet, yards, and miles when using what is now referred to as the U.S. Customary System (or Household System as it is referred to in the health professions). Typically, the scale of what you are measuring will determine the particular unit of measure (e.g., the diagonal of a computer monitor is measured in inches; the distance from Grand Rapids to Detroit is measured in miles). The Metric System is another common system used for measuring length, with its common units of measure being millimeter, centimeter, meter, and kilometer. 
Normally, the choice of which system to use is dictated by location or audience. The United States of America is the only country remaining that has not officially adopted the metric system; however, it has made some inroads into our daily lives (e.g., two-liter bottle of pop, 100 meter dash, and most product labels list both U.S. and metric measures). The metric system has become the dominant unit of measure for dosage and solutions in the health professions. 
Why are we mentioning all this? Because of the last two examples on page 1, each listed items that measured the same things (feet/inches, dollars/cents). In order to actually carry out the addition, these items not only have to be the same type of thing (length, money), but also in the same unit of measure (both in feet or both in inches, both in dollars or both in cents – we’ll cover this process later in the course). However, we often use “mixed units” as a convenience in everyday language (e.g., “The height of the filing cabinet is two feet, three inches tall.” or “I only have two dollars and three cents in my checking account.”). Mixed numbers are also such a convenience. For example, the number 2½ is actually shorthand for the addition 2 + ½.

One final note: Since subtraction is defined as the addition of the opposite, the same rule applies to subtraction:

1. You can only subtract like things
2. When you subtract like things, you get the SAME things
(For a brief history of measurement systems: http://en.wikipedia.org/wiki/History_of_measurement) 
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