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Math 111 Lecture Notes

SECTION 4.1: FuNcTiION COMPOSITION

When a person consumes caffeine, it is absorbed into
their blood. Over time, the amount of caffeine in the ey Cofiee Owis
bloodstream decreases (assuming they stop consuming s
caffeine). The result of caffeine being in the bloodstream
1s 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 1t 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.

M1
Example 1. Let g(x) be the amount of caffeine (in rrg}S 11 your bloodstream after = hours. Let h(y) be

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

modeled by:
g(xz) = —10z + 90, h(y) = 3y — 90
(a) Find and iﬂterpret 9(3) (b) Find and lllterpret h(60)
3‘* = —]|O(3)+90 n ‘i LoD = 3 (Lo

e ]
=g R .t I.l

A, 2 |
ﬁﬁ* tﬁ"f' > NOVAS * M.’&"'{.._ A Ve~

O m 1 ca i eane WA yov v Vo :si}ﬁvmwma
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Math 111 Lecture Notes Section 4.1: Function Composition

>

Given two functions f and g, the composite function, denoted by fog (read “f composed
with g7 or “f of ¢”) is defined by

(feg)(z)=f(g9(z))

The function g is referred to as the inside function and the function f is referred to as the
outside function.
In determining the domain for the composite function, the domain of the inside function and

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
B 2 1 0 1 2 N
f(z) 5 4 -3 2 1 0 f}
—/
g() 0 .. 6 9 1
(a) (go f)(2) (¢) (gog)(—1)
g,(P(@B = q(0) A(3@E0D) = 9(-2)
L)z = (o = 0O
(b) (fog)(2) (d) (fof)(-2)
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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.

(a) (hok)(2) () (hoh)(1) ... L I

: 1 £ . i : b L : = H H :
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: - : - : z B i : - . :
A ¥ = 5 ' -

T A A T A e Bt i i P A 3
: i £ : z : 3

B L T T e e e

< & = B g - 5 ; - - E = 3 u
= it N ] 5 o " . 2 o S = - ' L
..................... e L L LT PR P | o e et TR T TR
: i - [ f v 3 3 i 5 . £ ) [
: F : : : ; i 2 : : : : : f
: ] - : - - 3 - H - : F x i
T 3 ¥ " s - 3 n = . & a * ;-
) - s x , & = 5 £ . - £ ., ;
r i . t : E 3 # : i I : » E i
: < : ; ; X : : 5 : t : b :
M : : z : : : : . : z : ; : : i
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: 3 : : : :J z
e : 2 i * o b
! . e !
B gy - . NEREVERE
.
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: . : i 3 x . : = : : : :
< i . - s E: 3 : ] = : 3 i H
a ¥ = 2 r L F; - + = = ¥ . =
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: ; * 3 : : z 3 z
- E = ¥ = - 3 . 2
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: = = B 3 s r
5 b v 5 ke : i z 5
] : . g z : : 5 X z : : .
: 7 : . : ; F : : H : : : :

4
?3/; j 6 and g(r) = |2z — 8|. Compute the following:

Example 4. Let f(z) =

—“
——

(a) (fog)(=2) (b) (folf)(—4)

FCJ(—-Z% = ¥(\2(—zb~<& ) JF(?(—-%BB { (3"**““

-6

= ~4~F| ) . o
£ ([-+-5] £ (L
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Math 111 Lecture Notes Section 4.1: Function Composition

7\ Example 5. Let|j(z)| =522 + 3z —}}nd k(r) = 2x + 7. EI_I..d and fully simplify each of the
following:
(a) (koj)(z) (b) (ko k)(x)

R = K (sxte3x-1) K(e() = k(2x+7 )
=2(sx" T3~ 1) 4+ = 2(2x+ 7)Y+
= [OX S bX-2L + 7] = Ix 14+
= 10 "rby +5 = TR¥2)

—~ © (ok)()

£
30 = ;)(zx*—ﬂ

‘"S(ZM’DL'[’%(Z.}%’{B-'\
‘:S(2>«+7§(2w’1§+ EX+2| — |
=S (4x* 1—2‘8’;«4—%‘(‘3 +oX +2.0

= 20y "+ 1HOX +24S +bx t 2O

= 20 x "+ I4bx + 2LS

e What 1s the domain of k o 57 A lt e ‘) Y\WM-WB
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Math 111 Lecture Notes

Section 4.1: Function Composition

v
Example 6. Find (go f) (z) if f(:z:)zxj_ 1 and g(z) = 2$3f5. State the domain of go f.
. T =,
(4+F)(6) = 9@) F(r>=2:5
. _7
j(xw
A
= 341 . =4 3-7 x4
- i X.% . _.\,
A --l*)-- ). X 44 277 (% 2
( A+ Y4 "T'S— ‘ W/‘@
=_ 21
4 — S (x+4)
- 2 2
ol g oty Domaw. oX- 3
t-t ST = , -Sx-Lb#O
— - oC 2] —S:’-z—;é:%— x$=
- 6-SXx ~-Sx- (o 3
. - —Y
Domare of 3@ | Nomamn £ %Ein
'QM?\JC Domar j“‘{—?)(/)(?é“%or_?

Example 7. Let g(x) be t he 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 two functions will be

Wowv?

9(3'3()

modeled by:

oo’

= —10z + 90,

h(y) =

3y—90’/7%

oy 4
Write the composite function (A o g)it,&) What does this funﬁgfgf%gﬁfesent?

(hoad(xd = h(4(O)

= (-10x+90)
3(-10%+90)~F 0
= —30K+L70 —90

W
E il

[ ]
m—

h(3(103 B The heat

rde afder K howes

o go)ﬁ 10 hewb vt

s

Instructor: A.E.Cary

Page 5 of 8



[l

|

]




Math 111 Lecture Notes Section 4.1: Function Composition

’ﬁh

’,
Group Work 1. Let f(z) =5x — 7, g(x) = $3, and h(z) = v/4x + 8. Find and fully simplify
a_’: —
each of the following. Also state the domain of g o f and f o A.

(a) (goh)(2)

(c) (fof)(=
Jh) = 3(J42+s (643D = P(sen-7)
= 3 (V&TE ) = £ (~20-7)
= 5@_170_3 b 'P(—'L'T-)
gk = 5(27) -7
== N "'1__ - ‘*133'—/{
. “fé% = - 142
T
(b) (g0 f)(z) (d) (foh)(z)
~ 4R = 9 (sx-7) £ Che) = £(Viee)
= A(Sx-7) =5 {#xxg —]
S‘)ﬂ"’—/"g ::SJ%(?Q,HS-—']
: 52-}%\*{) T S X-lofo * IGeE
S?:f?f F4g 20
Domasn. od- 40 {x/xn} L{f?—?
-
Domaa et Lol

RILE VA
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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.

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

TABLE 2

T - - | 0 1 .

a(z)| 5 | 4 | 2 | 1| 1

b(x)| 7 2 0 | -9 | 4
FIGURE 2

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

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

T30 = #5605 \,

=3( ;—,,( ASO) 4 S
= X=354+S
= X

3(R()) = = 9(2x+5)
- L('%X*FB/“}%
= X

Instructor: A.E.Cary
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Math 111 Lecture Notes Section 4.1: Function Composition

N\ 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) = .
(a) H(z)=+/3z+1 (d) H(z)= (22 -1)
H G = £(460) Py = X °
g = x|
f6y= (X
3 (&) = 3X+|
c,\*)" RO = Hjcno\
=+ (3% D
ESa
(b) H(z) = (5z — 3)* (e) H(z) = - 3 .
-~ H (<) = £q D) A
lj ,P (7,.\> = ~
8

3(&) = 5)(-—-5
\m ?Cj(xb\

= F(sn-3)
f—“—(‘s‘:«-EBa
¥z ) ey
(c) H(z) =~ eV
il gomsallag’
PO = 55 2\
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