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Praxis Review: Arithmetic and Basic Algebra 
 

 
Concepts addressed: 
Arithmetic and Basic Algebra 

 
 

(Objective 1, all textbook references are Lial, Hornsby, and Schneider 3rd ed.) 
Objective:  Understand the structure of the natural, integer, rational, real, and complex number 
systems; have the ability to perform the basic operations (+, -, *, ÷) on numbers in these systems; 
identify properties (e.g., closure, commutativity, associativity, distributivity) of the basic 
operations; given newly defined operations on a number system, determine whether closure, 
commutative, associative, or distributive properties hold; and demonstrate an understanding of 
the properties of counting numbers (e.g., prime or composite, even or odd, factors, multiples) 
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• The Integers are a subset of the numbers that we call Rational numbers.  Rational 
numbers are numbers that can be expressed as a quotient of two Integers.   

• There is also another type of Real number that is not rational (cannot be expressed as a 
quotient of any two Integers).  We call these numbers Irrational.  Some examples of 
Irrational numbers are π  (the ratio of circumference to diameter of a circle),  (the base 
of the natural logarithm), and 

e
2 .   

• There also is a number that does not fit into the rational or irrational category.  It is the 
number that satisfies the equation x = −2 1.  We call this number i  and it is our 
“Imaginary” number. 

• Each Complex number includes both a real part and an imaginary part.  If the number is 
real, the imaginary part is 0, and if the number is strictly imaginary, then the real part is 
zero.  

 
Operations on Numbers 
We can use defined operations on each type of number that we have talked about.   
These operations are addition, subtraction, multiplication, and division 
 
 
Properties of Numbers 

1) Closure – This property says that if we perform operations on numbers of a particular set, 
that the solution will also be a member of that set.   
Example:  for real numbers 2 and 3, 2+3=5 and 2*3=6, both solutions are also real. 

2) Commutative – This property tells us that order does not matter while performing our 
operations.  If we have two numbers a and b, then for each operation ☺, a☺b = b☺a. 
Example:  for real numbers 3 and 5, 3+5=5+3 and 3*5=5*3 

3) Associative – This property tells us that if we are performing the same operation multiple 
times, the order in which we perform each operation does not matter. 
Example:  for real numbers 2,3, and 7 -> (2+3)+7=5+7=12=2+10=2+(3+7) and 
(2*3)*7=2*(3*7) 

4) Identity – There exists a number such that when you perform an operation between an 
initial number and that number, the result is the initial number. 
Example:  for real number 4, 4+0=4 and 4*1=4 

5) Inverse – There exists a number that when added to a number will result in zero, and 
when multiplied by our number will result in one. 
Example:  for real number 5, 5+(-5) = 0 and 5*(1/5) = 1 

6) Distributive – This property allows us to look at the product of a number and a sum (or 
difference) of two numbers and express it as the sum of the products of the first number 
and each of the others. 
Example:  for real numbers 2, 3, and 7, 2(3+7) = 2(3)+2(7) 

 
If we are given a new operation on a number system, we need to check whether these properties 
hold.  To do so, we need to use a generalized form and show that for any number, the property is 
satisfied.   
 
Demonstrate an understanding of the properties of counting numbers 

• Counting numbers are either prime (divisible by only 1 and themselves) or composite 
(have more than two divisors).  Example of some prime numbers are 3, 7, 11, 23 
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• Factors are numbers that can be multiplied together to give another number.  Usually we 
factor numbers completely until they are prime. 

• Multiples are numbers that contain a specific factor in their prime factorization.  For 
example, multiples of 7 are: 7, 14, 21, 28, 35, …  

• Counting numbers are listed as either even or odd.  A number is even if one of its factors 
is 2, other wise it is odd.  Every other number is even, starting with 2, and the rest are 
odd. 

 
 
 
 
 
 


