Precalculus— 3.1 Notes
Composite Functions, Inver se Functions

Composite Function: In acomposite function, one function is performed, and then a second function is
performed on the result of the first function. ( f o g)(x) = f (g(x)) and (go f)(x)= g(f (x))

function

y, fog ——
function Ot function .t—?“
N ASASE
g(x) OUTPUT

X f(a(x))
Hints:

e Work inside out. Plug the input into the inside function, then plug the result into the outside function.

e (fog)(x)=f (g(x)) isnot thesame as (f [9)(x) = f (x)y(x).

Composition of functions Multiplication of functions

Example: Evaluate each expression using the graph.

o il 3 (£3)(4) ) (§-1)(41)
y = g(x) - geh)=o fen=-a
: £(e)= 3] 9¢-9)=3]
_v o (1)) 9 (¢-5)(0)
£():=-2 glel=2
HEOEN 9()=(1]
Example: f (x)=2x* and g(x)=1-3x*
a) Find (- ) (4) b) Find (g- 1)(2)
()= 1- 30 —ij3 f(2)= 2(3)"- 8
()= A(43)* Jad 18] 9(8)= 1-3(8)- - 19)
o Find (- 1) (1) ) Find (6= 5)(0)
F()=200)*= 9 94(0) = |-3(e)*= |
FG2) = 2(2)*-[B) g(O = 1=30Y = 2]

Domain of a Composite Function
Thedomain of f og istheset of al numbers x inthedomain of g such that g(x) isinthedomain of f.
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5
f = (b f =, :i
3 f(x)=-", 9(x)=Vx ) ()= 9(x)="=;
x| % ‘—a 46) - f(55) %= [ZE5 |5 960 = | 7 | = F(9)
Xzo ngHQ X#4 969 #1
Ix#2 fx{xzo x#4% % #1 Thr's Braction
or - h
1 | B o@e | $x|x#432 _>§+s¢_>;—® B hgratet
Example: f(x)=x+1and g(x)=x*+4 ov (o, d) L (4, o) 4oy ‘g‘é‘}r"“’si‘sb“f%?d
a) Find ( f o g)(x) and its domain. b) Find (go f)(x) and its domain. %'V‘;i"fsg“"*
(70 :;F 24 2)(2 _ %V\-DW\nq."e
Bla) £6hd) = Xt d o] 9D = g(x+) = (e ™+ 4 e ections
4@ = X*FAx+ 1+

= (x-l- )Cx+|)

lz/

= )‘z+’.2x+[

/Eample f ( ) and g(x):—é
a) Find (f o )(x) d its domain. b) Find (go f)(x) and its domain.
|

2 | X _ - X2
e ) —%+3= <‘%+3 X> 6<>;,\+3>— <73 :—ZZ<X*"3

><+D
= (_x“l X#-5 no further
— XA+ 3% = Aommn (‘es*n/.{'lcVIS
%

_9.3;3::0 [ XIX#D; %‘g (D- ZX(X#‘"SE

X#% r Eos, )0 (0,2 DulE ee) IX's (—ce,—'?b v (=3, o=)
c) Find (f o f)(x) anditsdomain. d) Find (go g)( ) anditsdomain.
- - ——Q — w —_—
e R W05 = = =22
><+3 3 ><¢o Ve 7

ta /| x+3 Vo Forther

_XJ_‘? + 3 X+ ) domain reshictions
- X+ 3 - x+3 D:gx[x46%
or (~e=, 8) v (e, =)

1+ BXF3) [+3x+
%Hfﬁ?k X+> | [ D ExIxs %33
0y It 10 or oo, - ') L% -2 v(=3,)

Example: Find functions f and g suchthat fog=H.

a H )—(\2;})4 ‘;4—5\35 £69) b) H (X):|2\)f:/]1 outside = &)
96
—* A—| 82\ #()
b '——5- 2 T % F__)__,,a(’a_) -F@q ~ #(a60)

[2x+1]
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One-to-one Function: A function is one-to-oneif for any value of x thereisexactly one y (otherwise it
wouldn’t be afunction), and for any value of v, thereis exactly one x.

Example: Determine whether the following functions are onim
8 {(-2.6).(-13).(0.2),(15),(2.8)} ) {(148.(28).(3.9).(0,0).(-10).(-28)}
one-+ov - one fonchon (each x hag exactly ove y)

eoeh x has exactly ove v 4o~ .
nest owe-+e-one (s
eath ¥ s exactly owie x t (some v's have wmore +han sne )4)

Horizontal Line Test: If every horizontal line intersects the graph of afunction f ina most one point, then f
is one-to-one.

Example: For each function, use its graph to determine whether the function is one-to-one.

a) f(x)=|x b) g(x)=¥x

ot one~to-one. & - —Z-3 onl—+o - ene

e\

Theorem: A function that isincreasing on an interval | isaone-to-one functionon |I.
A function that is decreasing on an interval | isaone-to-one functionon |I.

. . . . . Domain of f Range of f
I nverse Function: Two functions are inversesif and only if whenever one oA or e

function contains the element (a, b) , the other function contains the element f

(b,a). If f isaoneto-onefunction, the correspondence from the range of
f back to thedomain of f iscalled theinversefunction of f. Theinverse '
of f isabbreviated f=.  Main dea oF WNerges:
Swap X% y Range of f ' Domain of £~
* Domain of f =Rangeof f™ Rangeof f = Domain of f™

Example: Find the inverse of the following oneto—onefunction:{(z, 3),(4.5).(6.8),(9.10), (12,14)}

bwap X's & ye: 9(3,2),(5,4),(8,6), (10, 9),(14,12)F

If we start with x, apply f, and then apply f ™, we get x back again.

If we start with x, apply f ™, and then apply f, we get x back again.

What f does, ™" undoes, and vice versa. In other words,
f((x))=x wherex isin the domain of f.

f (f‘l(x)) = x wherex isin the domain of f ™.

To verify that two functions are inverses, show that f (g(x)) = x and g(f (x)) =X

Example: Verify that the functions are inverses.
a) f(x)=4x g(x)=x/4 b) f(x)=4-3x g(x)=%(4-x)

'F(%Cx)\):‘f(}—): x v ‘Hﬁ("”z 4-3(5(4-3)
o (FE) = B = x v 9 (F6) = L (4-T33)
= 5 (4-4+30) = L(z):x
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) 1(x)=-25 g(x)=2-5 d) f(x :32x;g( )=i

£(969) - —%%:Ti—: 2%):><\/ F(ﬂ‘ﬂ)‘ﬂ:}iﬁr

@) o
9(f6) = —=— =5 - a(x5)- glie) - L 2y
R+S

Theorem: The graph of afunction f and the graph of itsinverse f ™ are ,
symmetric with respect to theline y = x. Y=y =k

Example: Draw the graph of the inverse function. p—
;o u a2 4 .

év\)a\o 7‘% \f

(by, a,)

Finding the Inverse of a Function
1. Rewrite f(x) asy intheorigina equation.
2. Interchange x and .
3. Solvefor y.
4

. Replace y withthe notation f ™ (x).
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