2.7 — Combining Functions Math 141

Warnock - Class Notes
Algebra of Functions

Let f and g be functions with domains 4 and B. Then the functions f+g, f — g, fg, and f/g

are defined as follows.

(f+a)z) = flz)+g(x) Domain AN B
(f—g)z) = f(z)—g(x) Domain AN B
(fo)(z) = f(z)g(z) Domain AN B

i 2] = f(z) omain {x T [
(L)@ = 23 Domsin o c 40 B0 20)

pgwwn'n: {X#' }\} [O/OO)

1. Let f(x) = e 1_3 and g(x) =X, find the following and their domains

a) f+g-= _L—, ‘\'&
X2

[0,3) \/(3/90)
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Graphical addition
y=1(f+glx)

L !
y=glx)

f{r]

)

Iy = fix)

)
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)
=
=
-y

Composition of Functions
Suppose we have functions f(x) =Jx and g( ) = x2 —1, we can define
h(x) =f(g(x)) :f(x2 —lj =Vx?-1

The h machine is composed of the g machine (first) and then the f machine
X — g — | — b S
input \ .| al =~ outpul
o main . (_OO/ )

Qo‘nje 9- [‘I/OO) o’ao)

Composition of Functions
Given two functions f and g, the composite function f - g (also called the composition of f
Jormaln: ZO/
]/

and g) is defined by
(f - 9)() = f(g(=)) [omorin: o)
(A o9, ~a Y [p)oo)
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Arrow diagram for f - g (estrrots +he dovr o rn o—ﬂ—‘_aj
2 *W\ !
4(x)=x"-|

F0=Ix

f
/

,('- ;.‘Let f(x):x2 and g( : -
/AV” Jamﬂ’ﬂf

heré&

(~==,=7)
b) go f :j(—V[x)) :j(xa)
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p:  L[o~) D (=09 3]

3. Let f( ) =Jx and g( ) =3 —Xx, find the compositions and their domains.

a) fog = & (q()= F(ﬁ’?) J/:)?—((B X) >

d) gog — 5(5’—;) SE’J_’—K— (-=9, 3]

o< 3’X45 L—P[a oo) Coming out

0<3-x=9 Acceptable: (-o0,3]
-3 £-X =16

(arge = [0, 3J
32 x2-6 iasrde o
4. Let f(x):%, g(x)=x3,and h(x)=x?+2 find fogoh.

F(s(nea)=F (3 (x*+2))
= £ ((x*+2))

l pama/ﬂ . R
3 (=====)

(x™+R)
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5. You have a $60 coupon from the manufacturer good for the purchase of a cell phone. The store
where you are purchasing your cell phone is offering a 40% discount on all cell phones.
Let x represent the regular price of the cell phone.

(a) Suppose only the 40% discount applies. Find a function f that models the purchase price of
the cell phone as a function of the regular price x.

- /
i S R

[F () =0-6%

(b) Suppose only the $60 coupon applies. Find a function g that models the purchase price of the
cell phone as a function of the sticker price x.

q(x)= X— 60

(c) If you can use the coupon and the discount, then the purchase price is either ng or

depending on the order in which they are applied to the price.

Find both fogand gof.
_F/gm- (x )= oé(X-GO)' Lx —36

(d) Which composition gives the lower price? %. (3("))
9 (¥(&)) J('((A))
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