Section 4.1
Composite Functions

Objectives
1. Form a Composite Function
2. Find the Domain of a Composite Function

Recall: To evaluate a function at a given value, replace x with that value.
For the function f(x) = x + 1,
fB)= 3+l1=4

f—4) = ~H+1=-3

In general, this function means every time you put in a number, this function returns one more than a
number.

For the function g(x) = x?,
gB3)= 3:-9
g(-2)= (-2) "= 4

In general, this function means every time you put in a number, this function returns the square of that
number.

Composition of functions takes two functions and makes a new one out of them.
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Composite Function

Given two functions f and g, the composite function, denoted by f°g, is defined by

(f°g)(x) = f(g(x)

To evaluate (f°g)(4),

1. Rewrite (f°g)(4) as f(g(x)).
1. Find g(x).
2. Take the value of g(x)and plug it into f(x)

Example: If f(x) = x + 1, and g(x) = x?2, then

Find (f°g)(4).

(“:3)(4) = -S:(j’(L:e))r -F(IL.) = e+l =17

gle) = 4% 10

Find (f°g)(2). = {(+4) = “4+| =5

(F°9)(2)= $(4()) =

1
g(2)= 2" = 4



Example: Suppose f(x) = 2x%? and g(x) = 1 — 3x2.

Find (f°g)(3).
(_F oj‘)(g) = F(j(ﬂ) = J(—Z&) = 2(—.21,){—* 1352
/\
9(3)=1(-3-3%*= [-27=-2¢
Find (f°g)(2).

(-F"j)(l)- ‘-C(S(ZB): I(’}\”) = .2(—l| Z: 2412/ 24>
.7(2): I=3(2) %= |~z =

Find (f°g)(—1).
Poo)-Flg (M= £ (-2) - 2(-2)"=¢g
(Feg)(x) P

gl-i)= 1-3(-)" =2

Find (f°g)(=2).
(Feg)t) 2(3m) = £ = 26T
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Example: Suppose f(x) = Vvx + 1 and g(x) = 2x.

Find (£°9)(0).
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Find (f°g)(—12).

(¥°3)(—12.)= Hj(’@) = F(-a4)= Jzue =\/><
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Example: Suppose f(x) = |x — 2| and g(x) = 221"

Find (f°9)(3)-
(F29)00= Flo)) = #(3)-

|3-2]
g g

= /'{5)

= 3

Find (f°9)(2). 7

(Eo9)= Rg(2) = £(1) =

-~

Find (f°g)(—1).
G: “g)(-) = £(3(-))
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Find (f°g)(1).
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Example: Suppose that f(x) = x — 2 and g(x) = V1 —x.
Find (f°g)(x). g ()
& 2 q))= T (900 = F(Vim) = e -2

Find (g°f)(x). $(x)

(3°F)0)= 9(#6) = a(x-2) = 1~ (x-2)
"V I-x4
- 3—x

Find (f°f)(x).

($28)0): £(F () = F(x-2)= (-2)-2 = x-y

Find (g°g) (x).

(gﬁﬂ j(j(x 9(f—7) =
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Example: Suppose that f(x) = —and glx) =
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Find (g°g) (x).
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