Precal lesson-build new functions
Name: 
Class: 
Date:

TN Standard: P.F.IF.A.2: Develop an understanding of functions as elements that can be operated upon to get new functions: addition, subtraction, multiplication, division, and composition of functions.  

Lesson objective: 
Students will be able to combine functions using algebraic operations. Students will be able to create a new function by composition of functions. Students will be able to evaluate new function values. 
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Exit ticket. 
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For two functions f (z) and g () with real number outputs, we define new functions f + g, f = g, fg, and ! by the relations.
9

(f+9)(z) = f(x) +9(z)

(f=9)(z) = f() ~g(z)
(f9) (¢) = £ (2) 9 (=)
(-2

9(z)

EXAMPLE 1: PERFORMING ALGEBRAIC OPERATIONS ON FUNCTIONS

Find and simplify the functions (g = f) (z) and (%) (z), given f () = = 1and g (z) = 22 — 1. Are they the same function?

SOLUTION

Begin by writing the general form, and then substitute the given functions.

(G-ner=ge-10) [ (£)@=43

@-He)=2?-1-@-1 | (g =2
=2z SN
| =e@-1 | :%whmzﬂ
( [ -ei
No, the functions are not the same.
Note: For (%) (). the condition z # 1is necessary because when = 1, the denominator is equal to 0, which makes the function

undefined.
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Name Jan.5,2017  Alg.1
For numbers 1 -3 use: f(x)=2x" +x—4 and g(x)=3-x*

1L (r+el-1=

2 (f-2l)=

5 (sl09)=

Find the rules of (£ + g)e) (e )b and [ £ o).

—

4 @

and g(x)=x-1

5. f@)=1-xg(x)=2x+5

Combination of Functions.
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Create a Func

n by Composition of Functions

Performing algebraic operations on functions combines them into a new function, but we can also create functions by composing
functions. When we wanted to compute a heating cost from a day of the year, we created a new function that takes a day as input and
yields a cost as output. The process of combining functions so that the output of one function becomes the input of another is known as
a composition of functions. The resulting function is known as a composite function. We represent this combination by the following
notation:

(feg)(@)=f(g(@)

We read the left-hand side as “f composed with g at . and the right-hand side as “f of g of z." The two sides of the equation have
the same mathematical meaning and are equal. The open circle symbol o is called the composition operator. We use this operator
mainly when we wish to emphasize the relationship between the functions themselves without referring to any particular input value.
Composition is a binary operation that takes two functions and forms a new function, much as addition or multiplication takes two
numbers and gives a new number. However, it is important not to confuse function composition with multiplication because, as we
learned above, in most cases f (¢ (z)) # f () g (x).

Itis also important to understand the order of operations in evaluating a composite function. We follow the usual convention with
parentheses by starting with the innermost parentheses first, and then working to the outside. In the equation above, the function g
takes the input & first and yields an output g (z). Then the function f takes g () as an input and yields an output f (g (z)).

g(x), the output of g
is the input of f

/
() = G

t

x is the input of g
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Topic : Composition of Functions - Worksheet T

Using f(x) = 4x + 3 and g(x) = x - 2,find:

r f(9(5))
2 9(R(-6))
3 ART))
“ 9(AX))

Using f(x) = 6x2 and g(x) = I4x + 4 find:
5 (Fo (%)
6- (3° D)

7. fre these two answers the same? What does this information tell you
about composition?




