MA 180 Precal culus (Scott)
Section 2.3: Properties of Functions

Properties of Functions (2.3)
1. Determine Even and Odd Functions from a Graph (p. 79)

2. ldentify Even and Odd Functions from the Equation (p. 80)
3. Use a Graph to Determine Where a Function Is Increasing, Decreasing or Constant

(p. 81)
4. Use a Graph to Locate Local Maxima and Local Minima (p. 82)

5. Use a Graphing Utility to Approximate Local Maxima and Local Minima and to
Determine Where a Function Is Increasing or Decreasing (p. 83)
6. Find the Average Rate of Change of a Function (p. 84)

A tunction f 1s even if, for every number x in its domain,
the number —x is also in the domain and

Fi=% =fix)

For an even function, for every point (x, y) on the
graph, the point (-x, y) is also on the graph.

A function fis odd if, for every number x in its domain.

the number —x 15 also 1n the domain and

f(=x) = —f(x)

So for anodd function, for every point (X, y) on the
graph, the point (-x, -y) is also on the graph.
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Theorem
A function is even if and only if its graph is
symmetric with respect to the y-axis

A function 1s odd of and only if its graph s

symmetric with respect 1o the origin.

Part 2: Identify the following functions as even, odd, or neither.

1. f(x) = 2x3 + 3x? 2. f(x)=4x3+3x 3. f(x)=3x*-6
4. S
I4 -3 2 1 2 3
4 _
4
3_
Part 2. Complete the graph. 5 _\\
A
6. A partial graph of f(x) is shown . ) ! \ ,
S| 5 a3 21 2\ 4
Complete the graph if f(-xX) = -f(x). N
Isf(x) even, odd, or neither?
\
7. A partia graph of g(x) is shown. !
4
Complete the graph if g(-x) = g(x). 31
2 _\\
Isg(x) even, odd, or neither? 1 \
< \ ))!"
5 -4 -3 -2 -1 g 2 4
2 \V4
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A function f is increasing on an open interval / if, for any choice of x; and x,
in I with x; < x;, we have f{x;) < f(x).

(=6,0)

A function f is decreasing on an open interval / if, for any choice of x; and x,
n /, with Xi = X3, We have f(xl) = f()CQ).

(—6.0)

A function f is constant on an interval [ if, for all choices of x in I, the values
f(x) are equal.

y
3

(—6,0)
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MA 180 Precalri s (Sentt)

A function f has a local minimum at ¢ if there is an open interval / containing
cso that,forall x # cin/, f(x) = f(c). We call f(c) alocal minimum of f.

(Ch "G, 10)

|

|

!

¢ X
e

decreasing increasing

The local minimum
is f(c} and occurs
atx=c.

A function f has a local maximum at ¢ if there is an open interval / containing
cso that, forall x # cin I, f(x) = f(c). We call f(c) a local maximum of f.

Y/}
0?“\‘ Ll/
@) 2z
Y >

ol — (¢ fc)

c:.____
>y

increasing decreasing

The local maximum
is f(c) and oceurs
atx = ¢

EXAMPLE

Using a Graphing Utility to Approximate Local Maxima
and Minima and to Determine Where a Function
Is Increasing or Decreasing

Use a graphing utility to graph f (x) =2x*- 3x+1for - 2<x<2.
Determine wheref isincreasing and whereit is decreasing.
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Vi ¥ = fix)
Secant line

ak}
o
=Y

If aand b, a # b, are in the domain of a function y = f(x). the average rate
of change of / from «a to b is defined as

Slope of the Secant Line

The average rate of change of a function from a to b equals the slope of the
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EXAMPLE

Finding the Equation of a Secant Line
Supposethat g(x) =- 2x*+ 4x- 3,

(a) Find the average rate of change of g from =2 to 1,

(b} Find an equation of the secant line containing (=2, g{—2]) and (1. g(1)).

(¢) Using a graphing utility, draw the graph of g and the secant line obtained in
part (b) on the same screen.
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