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MA111 :: Section 3.6 :: Combining Functions

Four easy way to make new functions from old ones
L Add: (f +g)(x) = f(z) + g(x)
2. Subtract: (f —g)(x) = f(z) — g(x)

3. Multiply: (fg)(z) = f(z)g(z)
e (1) oy I
4. Divide: <g>( ) o)

The domain of the new function is the intersection of the domains of the
original functions, minus any points that make the new function undefined.

If f(z) = 22 gla) = 7 — 2, h(z) = % Hz) = 2

22’
compute:

2 x> 4

(f +g)(a) =X X2 (f = h)(z) =

2z
(4P — PP ) M el S @
x-2 |
~* X+ %o =21 (R-%9)

QCE (FH) (@) =

=T _ x(4-2) U= <X7’°
(7) @ C* @<x>= X ©re

To find (f4g)(x) you can use graphical addition. Consider f(z) = z* and
g(x) =z and h(z) =1




MA111 :: Section 3.6 :: Combining Functions

The most important way to combine functions is by composition of
functions.

You basically apply each function rule, one after the other.

For example, if f(z) = 2? and g(z) = 2z + 1, we write

h(z) = f(g(x)) =
So you first applied the rule g, then applied the rule f. Notation:
(feg)(x) = flg(x))

H{S ('f(x))

1 1
If flx) =2*, g(z) =2 -2, h(x) = -, H(z) = —, F(z) =1 G(z) = Vz
compute: L’”T T ( ) (
) G +(L(4\\l = (—X — %t
\((")(*\_ (x-2) i
(fog)(x)= (foh)(z)=
\ z
('({*A\\ < H ) = Ty ( ( (( z |\
+ .y r"‘z —
(Ho f)(zx) = X (f o H))(z) = i n X \ *1
\ _
\ Al I
N 6)0( {2 2
(ho H)(z) = ( * , 22 (Hogo f))(z) = ) \ {z,]
= X*-1
4D~ oy

Application: Imagine z is the refail price of a iPhone, you have a $50
coupon from Apple and RadioShack offers a 20% discount on all phones.
Give functions that model the purchase price of the iPhone after each of the
discounts, as well as if both discounts are allowed.
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MA111 :: Inverse Functions _'

Warm-up 1: If f(g(z)) = 6(z7 + 7)° and g(z) = 27 + 7, find f(z).= b %
1
Warm-up 2: If f(x) =2+ 3 and g(z) = 53 find

=
j‘c
=
<
-

(feg)(2)—and (gog)(z)

- A (0
$ly(®) e = oL Tl
Q) e+ 13 N_W_

| —

R I = TR

f(s) = 3*< % ()

For certain functions, there is an inverse function. This function “un- .~ (
does” whatever the function has done. Functions that have inverses are called -H XS W\A‘ ( L / c
one-to-one.
. -

S Conpo 1 TN v WS

AF” -\' 1. What it means to be 1-1 in words: never take on the same value twice V 8 J

et "

2. What it means to be 1-1 in pictures: 4 /‘?:) Do™igine % ) (2 g [\N)_}V\! _m iV\VC (S a/&'
‘ ; ( ] 3. What it means to be 1-1 in math: \ q -
{w:f 'FL-A\ - - IS ﬂsdl@ -€

=

If f(z1) = f(x2) then z; = x5 , Pf\sf‘(f 4

hoﬂ)a\"‘o()

4. What it means to be 1-1 in a graph: (_Eas'*cd')

- ling
.EJL‘IJ;/Y‘ Example: f(z) = 2*

/
/{\*\:\r‘f Non-Example: f(z) = |z %% {('1\ = £ (2\
/

/
/

Example: f(z) =/

/

/'(I:PW\_ILD&—- Example: f(z) =azx+b 4

£+£704)

‘?( 1\’2) - \Y? The Inverse of a Function

If f is a 1-1 function with domain A and range B, then its inverse function
=% f1 has domain B and range A and s defined by

Ty =2 <= fl@)=y

1




MAT111 :: Inverse Functions

§i0
{tx)=x?

1. What it means to be an inverse in words: if f takes x onto y, then

f — inverse takes y back onto x.
3,4)

2. What it means tq be an inverse in pictures:

A 2049) /il 3 fert
's {.w.nl.x Qt .L,W\Lp.v\f{ Wo{f \‘L @ ( (1{7'\[ 1\/—- g()_\l_).(
)z
3. To find the invers€Tor specific values: If f(0) = 1, f(2) = 3, f(4) = 5, /AT
then A
fy-—o - A o)=Y 1T
4. What it means to be 1-1 in a graph: /
(a,b) € graph(f) <= (b,a) € graph(f=)
5. To verify that two functions are inverses compose them, you should get
v () =22, g(z) = V. AAARRRARARS
™) = )
@ %:{(1)7F:T’; *7\)-’ SX"'} §’ ‘PLO—/;‘
@ Yo = [\ T SAA ook altud ]
How to find the inverse of a 1-1 function (\r;(’\" '3 - >+ \\ PR RS e [divrdy
1. Set y = f(x) ( g ‘ LN
2. Solve for Jx ) = "3 | )ﬂ é,—'] =% =D _E‘ (X\'—)E:.;
3. Interchange z and y, to get y = f~(z) Tx = -(10 - = X= (_lﬂ‘l < ’ B I
4. Alternatively, you could first interchange = and y, then solve for y =3 —\Y- o=
« & 0= \rX +3 i ‘_;\
Practice: Find the inverse of f(z) =5z +3 ‘(J (‘1‘ T (;k_l‘) X ~ “r_)T:.s l Lllqun\w <4
Practice: Find the inverse of f(z) = vz +3 ¢ > V/\;{’
ue = L
Practice: Find the inverse of f(z) = ;[_ T/:i? X+3

|
T 2 quwﬂ_ ,
U}}—g X Hm/\ S'hrl_\rni(s

_K +rf =D (‘[_\S—')i = X + 6 "fil" cle %
- VX ¢
ral 11'6"5\5(-' Jx +6
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You con wrte any function as  a  owygesthen OF funchime —
given o= X4z, s ru\\\y £e0= (%ol\) O = ﬂ(»{\u\\
whive dheny = x*
430/.) = kt3
MA111 :: Inverse Functions

Warm-up 1: If f(g(x)) = 6(z" +7)° and g(z) = 27 + 7, find f(z)= 6)(7

1
Warm-up 2: If f(z) =z + 3 and g(z) = et find
x

1
(fo g)(2)3+7§ and (gog)(z)____ I l
oo - Fhr=t. 307 IGRY 1o

For certain functions, there is an inverse function. This function “un-
does” whatever the function has done. Functions that have inverses are called

one-to-one.
NOT
l’\ 1. What it means to be 1-1 in words: never take on the same yetug twice
-/, 2. What it means to be 1-1 in pictures:

3. What it means to be 1-1 in math:

If f(x1) = f(z2) then z; = 22
=K
3 4. What it means to be 1-1 in a graph:

P asseS Yt ka\'p_-a"‘H (> '(‘u‘t

/7 Example: f(z) = 2*

/

~ 4
Non-Example: f(z) = |z] {){i‘:"

Example: f(z) =+/x ’

Example: f(z) =ax+b

The Inverse of a Function,

If fis a 1-1 function with domain A and range B, then its inverse function
7! has domain B and range A and s defined by

) = = f@) =y

1

L
3(3(9))

9(36+))



MAI111 :: Inverse Functions

it means to be an inverse in words: if f takes z onto y, then
inverse takes y back onto .

2. What it means to be an inverse in pictures:

3. To find the inverse for sy

then
7 :07

. What it means to be 1-1 in a graph:

(a,b) € graph(f) <= (b,a

s are inverses compose them, you should get

G %) [selaft #
Practice: Find the inverse of f(x) = 5z + 3
Find the inv ) i ) s ) (e i
- g = e i,

Practice: Find the invers f(z) - _} o \R
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