
Development of this review sheet was made possible by funding from the US Department of Education 
through South Dakota’s EveryTeacher Teacher Quality Enhancement grant. 

Black Hills State University 
 

MATH 341 

 
Concepts addressed: 
Mathematics 
Algebraic concepts: algebraic methods and representations; associative, commutative, and 
distributive properties; additive and multiplicative inverses; function machines; the special properties 
of zero and one; and equalities and inequalities, patterns, and algebraic formulas  
 
 

Students will be able to recognize, describe and generalize patterns, build mathematical models using 
functions and graphs to represent these models, and will employ these models to predict the behavior 
of real-world phenomena that exhibit the observed pattern.  

Students should be aware of the following properties when solving algebraic equations:  

Associative property of addition: For real numbers a, b, and c, (a + b) + C = a + (b + c)   

(Recall that addition is a binary operation, meaning that one only adds two numbers at a time. The 
associative property of addition guarantees that numbers can be added in any order in a list. Notice 
that the associative property does not hold for subtraction. Put the numbers 1, 2, and 3 into the above 
equation to see why.)  

Associative property of multiplication: For real numbers a, b, and c, (a*b)*c = a *(b*c)  

(The associative property of multiplication guarantees that one can multiply numbers in any order. 
Put the numbers 10, 2, and 5 into the above equation, then 10 divided by 2 equals 5, which then 
divided by 5 equals 1 on the left side of the equation. On the right side, 10 divided by 2/5 (2 divided 
by 5) equals 25.)  

Commutative property of addition: For real numbers, a, b, and c, a+b=b+a  

(The commutative property of addition does not hold for subtraction. Five subtract 2 is not 2 subtract 
5 (negative three). The commutative property of addition, combined with the associative property of 
addition, guarantees that one can rearrange the numbers in a column (or row) and adds in any order 
one desires. This, of course, is an essential assumption that elementary students make in doing simple 
addition. From observations in elementary classrooms, the commutative property of addition is not 
immediately obvious to elementary students, although it appears so to those of us with more 
mathematical maturity.)  

Commutative property of multiplication: For real numbers, a, b, and c, a*b = b*a  

(Note that the commutative property does not hold for division. One divided by two is not two 
divided by one.)  
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The distributive property of multiplication over addition: For real numbers, a, b, and c, a*(b+c) = 
a*b + a*c  

For any real number r, 0 + r = r. Zero is called the identity for addition and is the only number with 
this property.  

For any real number r, 1 x r = r. The number 1 is called the identity for multiplication and is the only 
number with this property.  

For any real number r, there is a unique real number -r, called its opposite or inverse for addition, 
such that r + -r = O.  

For any nonzero real number r, there is a unique real number 1/r, called its reciprocal or inverse for 
multiplication, such that r x (1/r) = 1.  

A function is two sets and a rule that assigns to each element of the first set a unique element of the 
second set. The first set, or set of inputs, is called the domain, and the second set, or set of outputs, is 
called the range. A function may be viewed as a machine that takes in an element of the domain, 
works on it, and puts out an element of the range. The linear function 2X + I is a good example. The 
function machine would take the number 7 from the domain of all real numbers, multiply it by 2, 
then add 1, and the number 15 is the output of the machine. Note that there is only one output 
possible for the input 7. If the domain is the set of teachers in the school and the range is the set of 
their telephone numbers, the rule that assigns to each teacher his or her phone numbers is not a 
function because for Ms. Jones, there may be two or three telephone numbers, her cell phone, home 
phone, work phone, etc.  

There are many important patterns, or, more formally, sequences.  

The numbers 1, 1,2,3,5,8, 13,21,34,55, ... are called the Fibonacci sequence. The number in the 
Fibonacci sequence is obtained by adding the two previous numbers. Fibonacci numbers frequently 
can describe the growth patterns of plants and trees.  

The numbers 5, 10, 15, 20, 25, ... are an arithmetic sequence. An arithmetic sequence is a sequence in 
which each term is obtained by adding a common difference (here 5) to the previous term. To find 
the 100th term of an arithmetic sequence, take the first term and add 99 times the common difference 
to the first term.  

The numbers 7, 21, 63, 189, ... are a geometric sequence. A geometric sequence is a sequence in 
which each term is obtained by multiplying the previous term by a common ratio (here 3). The 100th 
term of a geometric sequence is obtained by starting with the first term and multiplying by the 
common ratio 99 times.  


