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BEFORE  YOU  GET  STARTED…

It is highly recommended you first take the time to review the BASIC
MATH lessons that are available on the  or

 web sites. To do well in algebra, you should
have a good understanding of arithmetic.

OK,  NOW  LET ’S  GET  STARTED

F Algebra is the area of mathematics that generalizes the concepts and
rules of arithmetic using symbols to represent numbers. The symbols used
are called variables and constants.

F  The symbols used are usually letters from the

English alphabet. Letters from other alphabets (notably the Greek!)
are also used to represent numbers.

 EXAMPLE 1: The following are some examples of symbols used in
algebra:

x,  ,  A,  ,  e,  z

F A Variable is a symbol that can represent a value that is not known or
a symbol that can take on different values from a given set of values.

Traditionally, the symbols most often used to represent variables are the
lower case letters at the end of the alphabet: s, t, u, v, w, x, y, and z. In
print, (like in these notes), variables will always be italicized.

The letter x is, by far, the most commonly used variable. Contrary to what
many students believe, it is not evil. It is just a variable.

= Any letter may be used to represent a variable. It all depends on
how it is being used in a problem.

F A Constant is a number or symbol that represents a specific value.
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The value of π (pi) is the most well known mathematical constant. It
represents the number of diameters that can fit on the circumference of a
circle.

Letters can be used to represent constant values. Traditionally, they are
selected from the beginning of the alphabet. They can be either lower or
upper case letters: a, b, c, d, e, A, B, C, D, E. In print, (like in these notes),
constants will always be italicized.

SOME CONVENTIONAL NOTATION

Y A constant being added to a variable is usually written to the right of
the variable. <Although, technically, it really does not make a difference>

 EXAMPLE 2: Here are some examples of variables and constants
being added together:
:

x + 3 y + b w + π

The x, y, and w are the variables. The 3, b, and π are the constants.

Y A constant being multiplied by a variable is usually written to the left of
the variable. <Again, technically, it really does not make a difference>

 EXAMPLE 3: Here are some examples of constants multiplied by
variables:

      
5w     

The 2, 5, and A are the constants. The z, w, and x are the variables.

L …

When multiplying variables and constants, do not use
the “×” symbol. It can be confused with the letter “x.”
Use parentheses, a raised dot, or just place the
constants next to the variable for implied multiplication.

✓ OK:   3x     3 x        (3)(x) 3(x)

✗ AVOID: 3 × x (3) × (x) x3 (3)x
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 Note: Since order matters with subtractions and divisions, variables
and constants may appear in any place, depending on how they are being
used.

F A Coefficient is a constant that is multiplied to the left of a variable or
series of variables.

 EXAMPLE 4:

Y The coefficient of 2x is 2.

Y The coefficient of        is –5.

Y The coefficient of x is 1.

Y The coefficient of –y is –1.

Y The coefficient of 
    

 is 
  

.

F An Algebraic Expression is any combination of variables and
constants with mathematical operations (addition, subtraction,
multiplication, division, roots, and powers).  Neither the equals sign (=)

nor inequality symbols (  ,   ,   , �, �) are part of an expression.

 EXAMPLE 5: The following are algebraic expressions:

            
      

The following are not algebraic expressions:

       <It contains an equals sign>

       <It is an inequality>

F A Term is any part of an expression that is separated by plus signs (+).
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 EXAMPLE 6: List the terms of       .

SOLUTION: The terms are:     , 5x, and 7.

L …

A subtraction can always be rewritten as “adding the
opposite.” So, if you are given, for example, the following
expression:       
It can be rewritten as: 

      
The terms are:     , –4x, and –1.

F Like Terms (or Similar Terms) are terms that have the same
variables raised to the same powers, but may have different coefficients.

 EXAMPLE 7: Y 3x and –7x are like terms.

Y     ,     and        are like terms.

Y 5 and 1 are like terms. <Constants are considered to be like terms>

Y     and 
    

 are like terms.

Y 6w and 8y are not like terms. <They do not have the same variables>

Y 4x and     are not like terms. <The x’s are raised to different powers>

F Terms that are not like terms are called Unlike Terms.

 EXAMPLE 8: Identify the like terms in the following expression:

      

SOLUTION:     ,     , and        are like terms.

–x and 7x are like terms.

  4 and –5 are like terms.
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COMBINING LIKE TERMS

Before formally learning how to combine like terms together, let’s combine
some fruit!

+
   

   

=
  

  

 
   Three Apples        plus          Five Apples       is equal to              Eight Apples

If we let the variable “a” represent the word “apple,” and use numbers, we
get the following:

3a + 5a = 8a
Combining apples is the same as combining like terms.  3 of one variable
plus 5 of the same variable gives us 8 of the variable. The result only
changes in the coefficient (the 8), not the variable (the a).

Now, I wish to remove two oranges from a group of oranges:

– =

        Six Oranges     minus      Two Oranges      is equal to             Four Oranges

If we let the variable “r” represent the word “orange,” <It is not a good idea

to use the letter “O,” since it would be confused with the number zero> and use
numbers, we get the following:

6r – 2r = 4r
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Finally, I want to put both of the previous scenarios together:

+   
  

+
 

 
–  =    

   
+  

 

Symbolically, I get:

3a + 6r + 5a – 2r = 8a + 4r
To combine the above, I was only able to add apples with apples and
subtract oranges from other oranges. The apples are “like” fruit and the
oranges are “like” fruit.  I just can’t put the apples with the oranges.

To add or subtract the symbolic representations of our fruit, all what was
done was to add or subtract the coefficients (the numbers). Nothing was
done to change the variables (the a or the r).

F To Combine Like Terms just add (or subtract) their coefficients and
attach the variable (or variables) at the end of the term. This is also called
Collecting Like Terms or Simplifying An Expression.

“Officially,” the combining of the terms is really using the Right
Distributive Property. With the “apples,” it looks like:

3a + 5a = (3 + 5)a = 8a
With the “oranges:”

6r – 2r = (6 – 2)r = 4r

Personally, I think this is too complicated. (I mention it since many
textbooks do). It’s easier to think of this as combining “apples with apples”
and “oranges with oranges.”

Often, it may be necessary to use various properties of numbers to help in
the combining of like terms. This is used when you need to “show work” on
homework or on a test. Using these properties can be a bit tedious, so I


