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Math 111 Lecture Notes

SECTION 4.1: FuNcTION COMPOSITION

When a person consumes caffeine, it is absorbed into
their blood. Over time, the amount of caffeine in the == Coffee Owls
bloodstream decreases (assuming they stop consuming
caffeine). The result of caffeine being in the bloodstream
is that the person’s heart rate is elevated. This “chain re-
action” is a simple example of a composite function. The
person’s heart rate depends on the amount of caffeine in

their bloodstream, which depends on the amount of time

since it was consumed. It makes sense then that we should

be able to combine these two functions and determine person’s heart rate at a given time.
M
Example 1. Let g(x) be the amount of caffeine (in ng) i n your bloodstream after z hours. Let h(y) be

your heart rate when there are y ng of caffeine in your bloodstream. These t wo functions will be
modeled by:
g(z) = —10z + 90, h(y) =3y — 90

(a) Find and interpret g(3). (b) Find and interpret h(60).

5() =-16(3)+ 90 h(LO) = 3(Ld)~ O

RS L = 1800
= LOm

/\PJcW 3 howes fjou_ sh - iite
(c) F‘/m\'éclk z;jn%ulteroprggs&_gﬁ A/HXJ/WO ww (o:) :ﬁwﬁ
N (3 (335 = h ( (o(3)+9 Dw Y“Ww%‘;w
= ( _3o+qo\
= % (LO)
= 3(w)-10 ameifaten e

Q | = |$0 —90 _
A = 90 heaks por utte
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Math 111 Lecture Notes Section 4.1: Function Composition

Given two functions f and g, the composite function, denoted by f o g (read “f composed

with ¢” or “f of g”) is defined by

(fog)(z)= -L)wl.f- E

W .
The function g is referred to as the inside function a.nd the function f is referred to as the

outside function.

In determining the domain for the composite function, the domain of the inside function an
W

the domain for the resultant composite function must be accounted for.

Example 2. Use the functions f and g given in Table 1 to determine the following.

TABLE 1
T -2 -1 0 i 2
f(z) 5 4 -3 2 0
= X g(z) : 3 -2 6 9 1 7[\ |
(@) (g05)(2) (2= (©) (gog)(—1)

4eR() = (o A5 = 3(—-23

A —

(b) (fo9)(2) N (@ (fof)(2>3
J@(fj‘(?) FORED) = ()
t ] i MV‘L‘L

N
_J(—)
W
af

{1
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Math 111 Lecture Notes Section 4.1: Function Composition

Example 3. Use Figure 1 to complete the following, if they exist.

(@) (hok)(2)
h( (D) m
= (-1)
= —Q

(b) (ko h)(=3)
K(h()
= kil
= f

Example 4. Let f(z) =

(¢) (hoh)(1)

hCh D)
=h(6)
::\AMJJ(WJJ

(@) (kok)(-1)

k(D)
= k(s)

— 7
—

Figure 1

T 1
T ] =
e T

‘.:“';-""'”.f}=h(rc) 5
==y ="k() |

(a) (fog)(-2)
£(5) = £(|26D-3])
=£( |18
= £ (|- 1el)
= ¢ 0L
= izeq_

i

v 4
3 i 5 and|g(z) = |2z — 8|. \Compute the following:
.'E —

(b) (fof)(-4)

FOPED) = ¢ (e

—'?(lzb
’; ‘F‘C—n’ﬁ
= £(e)
= Jo+y

e 30> G
2 ol -
T oG
= t = =
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Matk 111 Lecture Notes p 1 Section 4.1: Function Composition

fiample 5. Let j(z) = 2 + ?% 1 and k(z) = 2a+ 7. Find and fully simplify each of the
ollowing:
(a) (ko)) (b) (koK) k(um}
= k(i) = k. (5x*3x-1) = k(@x+7)
—Q(S‘xl—r 3x-1)+ ] = (;b<+ﬂ+7
=1OX x24T = g4
=loa bR 8 | = Yy +2|

© Gome) = (ke ()
- J(Q.;u—’D
= S—(L:wr*z) 4-3(1;&73
= 5(zx+7)(z;<+73+ch+ll = |
= (Lfﬁ’rlwwﬂﬁ +tbx +20
=0 (4t 28y 4q9) £ Lxt 20
— 20)8‘4-'[_‘-&(_)_*-&- 2;__‘_!_3‘-1—‘6_1(_ 4—/%___9
= 20k £ 4bx + 265

What is Ithe domain of k o 57 A l\ Y'Cbﬂ., VI(MMM
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Math 111 Lecture Notes

Section 4.1: Function Composition
Example 6. Find (go f) (z) if f(z) =

= _T_ 1 and g(r) = @;@S.Etaﬂ;e the domain of go f. )
(863 = 9 ()

l
O = —=
—%—(&%3 3( 3 —SA-G

DDM\L:
;-’%(;7;% ) ~Sx-L #0
-S+ F6
- 2| (x_j) = =
X4Y -/ X 7 -__‘;;_\
CEB RGN s
= (_ZL\/AE Artde
(wyﬁ,,___ £20) el
EETHED gy
= @l §X[x#tor g
o -ls-(wr%} .
_— z =
B mo -Sx-6

Example 7. Let g(z) be the amount of caffeine (in ng) i n your bloodstream after z hours. Tet h(y) be

your heart rate when there are y ng of caffeine in your bloodstream. These two functions will be
modeled by:

glis] —— 100490, h(y) = @— 90
Write the composite function (h o g)(z). What does this function represent?

h(465) = h (-10x+90) hizy Eepmaty i
_ 5(_(())‘#?03_70 hear: AL K hows

a,H—or CONS UM I
= -30X +270-90 Cotfftine (3
= = 304180

OLMZ:&.DM’C
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Math 111 Lecture Notes

Section 4.1: Function Composition

Group Work 1. Let f(z) = 5z — 7, g(z) =

-3
each of the following. Also state the domain @ go fand foh.

, and h(z) = v/4z + 8. Find and fully simplify

(@) (goh)@) © (For)(-)
9Ch(23y = gELT FCPEY) = £(STH-T)
ij(m> = £(-20-7)
=9 ({ic ) = P ()
-..:j (L{) = 6(—17}-7
= (4D = —(35-7]
T8 = S
= -% .—_8
v (92 F) (@) @ (foh) (@)
9@—6@ = q(s%-7) L£heO) = £ (| ’-;L;Ur’&“)
= 2(3-%—7\ :S(W>"7
5?“7 _z‘ = & (thas —]
— OX -
5):‘_ | O - TW —!
o-C‘ — o \|)< 2 —
£33 |0 20 NS B - lr—t 1
Sx #[0 o~ & = W . =7
_ i | X+220
Doms™ 7x|x £23 Do X7-2
> ow S x[x= -2k 4x+870
3 o pklepary WS
s
A

Instructor: A.E.Cary
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Math 111 Lecture Notes

Section 4.1: Function Composition

Group Work 2. Use Table 2 and Figure 2 to complete the following, if they exist.

(a) (aom)(3) = Q_(m(’z)})
= gl =3 )
- B

(b) (mom)(4)

= M(m ()
= m (1)

@ E290 2 pea (e

=b(2)

—

\l

\Avw\vY-w\_uL;

Example 8. Let f(z) = 3z + 5 and g(z) =

— 3

TABLE 2

a(z)| 5 4 2 | -1 ] 1
bz)| 7| 2| 0| 9| 4

(z — 5). Show that both (fog)(z) = = and that

(go f)(x) = z for every x in the respective domains of fo g and go f.

(3D = £(5G-sD)
:‘Z(é()a_s*% S

—

= X=5+4S
=i %

3(R()) = 9(2x+5)

= 3(3x45-%")
% 3

Instructor: A.E.Cary
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Math 111 Lecture Notes D{COW\POS \,h W

Section 4.1: Function Composition

Example 9. For the following examples, find the functions f and g such that H = f o g. Do not

choose f(z) =z or g(z) = z.

() H(@) - T
(" ouks e function
I+l inside funcbs—

3(0 3X 4\
O = T

b B (%) = £-Ched
-y
(b) H(z) = (5z —3)*
£ = KT (owksde)
JE = 5%-5
/L
Péjcm) £Flsr-3)
s S

\3/5
© H@ =5ty
(hSide 3(10 %
uu,)\"»wl"‘ ‘P(XB | —

)(-\-\

.\
nsulw
(d) {f(m>:cm2~1)3
sty j(x) = ¢ = |
ouksde PG = x5

insuke gy =x—3
ouwrsde Py = _&
X
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