Davenport University

Math Division

The Main Principle of Addition

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 dollars + 3 cents = 2 dollars + 3 cents

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

Here, the terms on the left hand side of the equation are not the same; therefore, you can not add them.  OK, so far there was nothing you didn’t already know, but there are several “math” things you can immediately take from this.
First, Adding variable terms Variables are just things, so don’t let them intimidate you.  For two variable terms to be the same, they must have the same letters and the respective letters have to be raised to the same power (i.e., if x is squared in the first term, then it must be squared in the second term; otherwise, they are not like terms).
Can you add the following? 
If so, add them and if not, why?

· 2x + 3x


Yes, 2x + 3x = 5x
· 2x2 + 3x2

Yes, 2x2 + 3x2 = 5x2
· 2x + 3x2


No, x & x2 are not the same power
· 2x + 3y


No, x & y are different letters
· 2x2 + 3y2

No, x & y are different letters

· 2xy + 3yx

Yes, the order of the letters doesn’t matter, so 2xy + 3yx = 5xy
· 3x2y2 + 3xy2

No, the x’s are not the same powers.

· 2xy2 + 3xy2

Yes, 2xy2 + 3xy2 = 5xy2 

(It doesn’t matter that x and y are not the same power)
Second, Adding terms containing functions Just like variables, functions are just things.  Best of all – you don’t have to know what these things are; when the things are the same, you can add them no matter what!  
Can you add the following? 

If so, add them and if not, why?

· 
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Yes, 
[image: image2.wmf]x

 are the things, so 
[image: image3.wmf]x

x

x

5

3

2

=

+


· 
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No, 
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Yes, 
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· 
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No, 
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Yes, 
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· 
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No, 
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Yes, 
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· 
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Third, Modeling and translating story problems When you are writing an equation or inequality, the only time you can use addition is when the units on each term are the same. If you do not label the units for each quantity this is a very difficult thing to check, so please invest the small amount of time it takes to label things carefully.
For example: 

Problem: Write an equation representing the total revenue (R) for a show that sells main floor tickets for $10 each and balcony tickets for $8 each. 

To Solve: 

· Revenue is measured in dollars, so whatever is on the other side of the equal sign must also be in dollars.

· The $10 and $8 are prices (rates) for different types of tickets (i.e., $10 per main floor ticket and $8 per balcony ticket), so you can’t add them “as is” and get $18.  Also, price is not the same thing as revenue, but it is a part of finding revenue – hint, hint.

· The revenue from each section is the price times the number of tickets sold.  
· The total revenue (R) is found by totaling (adding) the revenue from the main floor and the revenue from the balcony.

· Because we don’t know the number of tickets sold, we need to represent them.  

Let m = the number of main floor tickets sold
Let b = the number of balcony tickets sold
· The revenue from the main floor can be found by multiplying the price of the main floor tickets ($10) by the number of main floor tickets sold (m): ($10m)
· The revenue from the balcony can be found by multiplying the price of the balcony tickets ($8) by the number of balcony tickets sold (b): ($8b)
· Now, $10m and $8b both represent revenue in dollars (they are “like” terms) so they can be added (although you can not carry out the addition until you replace m and b with actual values).
Answer: R = 10m + 8b
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
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