
Precalculus 

Lesson 2.3: Properties of Functions  

Lesson 2.4:  Library of Functions; Piecewise-defined Functions 

Mrs. Snow, Instructor 

 
Even and Odd Functions 

Think back to algebra, how do we determine the degree of a function? 

 

 A function is even if and only if its graph is symmetric with respect to the y-axis.   
 Whenever the point (𝑥, 𝑦) is on the graph of 𝑓 then the point (−𝑥, 𝑦) is also on the  
 𝑓(−𝑥) = 𝑓(𝑥)     

 

 A function is odd if and only if its graph is symmetric with respect to the origin.   
 For every point (𝑥, 𝑦) on the graph, the point (−𝑥, −𝑦) is also on the graph. 
 𝑓(−𝑥) = −𝑓(𝑥) 

 

 

Identify if the function is even, odd or neither 

  

 

 

  



Even or Odd? 

𝑓(𝑥) = 𝑥2 − 5 𝑔(𝑥) = 𝑥3 − 1 ℎ(𝑥) = 5𝑥3 − 𝑥 

 

Increasing, Decreasing, or Constant? 

Functions are often used to model changing quantities.  Where the slope is positive we say it is 

increasing, and where the slope is negative we say it is decreasing.  Horizontal?  It is neither 

increasing nor decreasing; it is considered constant. 

 

Definition: 

 

 

Determine where a function is increasing, decreasing or constant: 

  
Where is the function increasing? 
 
 
Where is the function decreasing? 
 
 
 
Where the function constant?  
 
 
 
 

               

 

 

  



Maximum and Minimum:  Absolute and Local 

 

 
 

Note:  Local maximum and minimum occur in open intervals.  

 

(a) At what number(s), if any does f have a 
local maximum? 
 
 
 
(b) What are the local maxima? 
 
 
 
(c)  At what number(s), if any does f have a 
local minimum? 
 
 
 
 (d) What are the local minima?  
 
 
 

 
 
 
(e)  List the intervals on which f is increasing 
 
 
 
(f)  List the intervals on which f is decreasing 
 
 
 

 

  



Find absolute maxima and absolute minima, if they exist 

 

 

 
 

 
 

 
 

  



Calculators often help in determining absolute maxima and minima and find where and find 

where a function is decreasing or increasing. 

 

 

 
Average Rate of Change 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 =
∆𝑦

∆𝑥
=

𝒇(𝒃) − 𝒇(𝒂)
𝒃 − 𝒂

= 𝒎𝒔𝒆𝒄 

 
 

 

When a function is graphed and the average rate of change is calculated, graphically a line 

drawn between 𝑓(𝑎)𝑎𝑛𝑑 𝑓(𝑏) is called a secant line.  The average rate of a secant line is 

designated as:  𝒎𝒔𝒆𝒄 

 

 
a)  From 1 to 3                                           b) From 1 to 5 
 
 

 
 
 
 
 
 
 
 

 



Lesson 2.4 

 

Step Function:  A function whose graph is defied by the greatest integer function!  WHAT! 

    Greatest Integer Function  

 
 
To graph this function, start by building a table of x values.  Make sure to include negatives 
and fractions.  Use the above definition to determine the output value of 𝑓(𝑥). 
 

Table: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Is this a function?   
 
Is it continuous or discontinuous? 
 
 

 
 

 
 

 

 

continuous: a function in which its graph has no gaps of holes in it.  It can be drawn without 

lifting your pencil from the paper. 

discontinuous:  a function in which its graph has holes or breaks in the curve.  To draw this 

graph you would need to lift your pencil off the paper. 

  



Piecewise Function:  a function that is defined by different formulas on different parts of the 

domain. 

graph: 
 

  𝑓(𝑥) = {

−2𝑥 + 1         𝑖𝑓 − 3 ≤ 𝑥 < 1
2           𝑖𝑓 𝑥 = 1

𝑥2         𝑖𝑓 𝑥 > 1
 

 
 
 
 
Find 𝑓(−2) 
         𝑓(1)  
        𝑓(2)  
 
What is the domain?    Range? 
 
 
 
Locate intercepts 
 
 
Is 𝑓continuous over its domain? 
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