	Chapter P
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	Section 1
	Review of Real Numbers and Their Properties
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Types of Numbers

	Natural Numbers

1, 2, 3, …


	Integers

All natural numbers

And 0

And all negative numbers


	Rational Numbers

Any integer

Divided by

Any natural or negative (except 0)
	Real Numbers

All rational numbers

And

All irrational numbers

	0


	
	
	

	Negative Numbers

… , -3, -2, -1


	
	
	

	Irrational Numbers

A bit more abstract, but any number that cannot be expressed rationally


	


Sets and Intervals

A set is a collection of numbers, and can be written in one of three ways:

	1. 
	List all numbers in the set
	A={1, 2, 3, 4, 5, 6}

	2. 
	Set-builder notation
	A={x|x is an integer and 1(x(6}

Read: all x such that x is an integer and x is greater than or equal to 1 and x is less than or equal to 7.

	3. 
	Interval notation
	A=[1, 6]


The 3rd way is more often used for sets of real numbers, rather than integers. Interval notation consists of a pair of numbers enclosed in a combination of brackets or parenthesis on the left and right. The number on the left is the smallest (farthest left) number in the set. The number on the right is the largest (farthest right) number in the set. Think of the numbers as the lower and upper bounds of a range. A bracket next to a number means it is included in the set; a parenthesis means the number is not included in the set.

Absolute Value and Distance

All this means is to force the number to be positive. It is used with distances because a distance is never negative – you are always moving in a positive direction.

Properties

	Real Numbers

	Commutative
	a+b=b+a
	When adding two numbers, order doesn’t matter.

	
	ab=ba
	When multiplying two numbers, order doesn’t matter.

	Associative
	(a+b)+c=a+(b+c)
	When adding three numbers, it doesn’t matter which two are added first.

	
	(ab)c=a(bc)
	When multiplying three numbers, it doesn’t matter which two are multiplied first.

	Distributive
	a(b+c)=ab+ac
	

	
	(b+c)a=ab+ac
	

	Negatives

	1. 
	(-1)a=-a
	

	2. 
	-(-a)=a
	

	3. 
	(-a)b=a(-b)=-(ab)
	

	4. 
	(-a)(-b)=ab
	

	5. 
	-(a+b)=-a-b
	

	6. 
	-(a-b)=b-a
	

	Fractions
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	When multiplying fractions, multiply numerators and denominators.

	2. 
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	When dividing fractions, flip the second and multiply.

	3. 
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	When adding fractions with the same denominator, add the numerators over the common denominator.

	4. 
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	When adding fractions with different denominators, find the common denominator then add as above.

	5. 
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	Cancel common factors in all terms of the numerator and denominator.

	6. 
	If 
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	Cross multiplication.

	Absolute Value

	1. 
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	Absolute value of a number is always positive.

	2. 
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	Absolute value of a number and it’s negative are the same

	3. 
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	Absolute value of a product is the product of the absolute values.

	4. 
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	Absolute value of a quotient is the quotient of the absolute values.
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