Functions and Their Graphs
All section references are to College Algebra and Trigonometry 3rd Ed. Lial, Hornsby, Schneider.
Understand and be able to work with functions and their graphs (Sec 2.2):

A function is a relation (set of ordered pairs) in which for each value of the first component of ordered pairs, there is exactly one value of the second component.  In terms we have seen, for each x – value, there should be only one corresponding y – value.  A function has input and output.  The input is known as the domain of the function.  These can also be thought of as independent variables.  The output is usually denoted by a dependent variable and is called the range of the function.  

Graphs of functions are found by plotting values for the set of ordered pairs created by the function.  A graph is a function if it passes the vertical line test (if a vertical line is drawn anywhere on the graph, it crosses at no more than one point).  We can determine the domain of a function by looking at the x – values that are present on the graph and extrapolating, and the range is found by doing the same for the y – values.

Given an equation, Graph it:

If we are given a function, we can graph it by plotting points that exist for the function.  For example, lets look at some functions:
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, we know this function has domain of all real numbers, since there is no radical or fraction to limit us.  From this, we can pick x – values and find the corresponding f(x) values, then plot these two as an ordered pair on a Cartesian plane.

Given a Graph, determine an equation for it (Sec 2.5):
We teach that there are a few basic functions graphs that we need to know.  They include the following:


[image: image2.wmf]()

fxx

=






[image: image3.wmf]()

fxx

=

2






[image: image4.wmf]()

fxx

=

3



[image: image5.wmf]()

fxx

=






[image: image6.wmf]()

fx

x

=

1






[image: image7.wmf]()

fxx

=

3



[image: image8.wmf]()

fxx

=


Determine properties of functions, such as domain, range, intercepts, symmetries, intervals of increase or decrease, discontinuities, asymptotes:

· We have talked about domain as the set of all possible x – values and range as the set of all possible y – values.  
· Intercepts are points where the function crosses or intersects the x – axis or y – axis.  To find the x – intercepts, we set the function equal to zero and solve for x.  To find the y – intercepts, we plug zero in for x and find the corresponding function value.  
· Symmetries occur when the function looks the same.  Usually, the symmetries that we are looking at are horizontal, vertical, or rotational.  This refers to whether the function would look the same if it were flipped or rotated about a certain object.  The following are common symmetries:
	Function
	Type
	Example

	Mirrors itself on both sides of the y – axis
	Symmetric with respect to the y – axis
	

	Mirrors itself on both sides of the x – axis
	Symmetric with respect to the x – axis
	

	If we replace x with –x and y with –y, and we have the same equation
	Symmetric with respect to the origin
	


· Intervals of increase or decrease are basically whether the vertical values of the graph increase or decrease as we move from left to right on the graph.  A more in-depth definition is listed in the text on page 207.

· Discontinuities of functions occur at any point where there is either a gap in the graph (or you must lift your writing utensil off of the paper to completely draw the graph), or if there are “sharp” points on the function, such as (0, 0) on the basic absolute value function.

· Asymptotes occur when we have rational functions.  To find vertical asymptotes, we can set the denominator equal to zero and solve for x.  To find horizontal asymptotes, we need to look at the degree of the polynomials in both the numerator and the denominator.  We can then apply the rules that are listed on page 354 (but should not be memorized!)
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