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— 1.5 Inverse Functions and Logarithms .

1-1 function

A function f is called a one to one
function if it never takes on the
same value twice; that is

f(xy) # f(x,) whenever x; # x,.

e ifx; #x, = f(x) # f(xy)

orif f(x1) = f(x2) = %1 = x

-

Horizontal Line Test
A functionis1 —1 © no

horizontal line intersects its graph
more that once.
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Example | Example 2

i = x3 -to- ? e
@ s the function f(x) = x> one-to-one- Use definition to show that

@ Is g(x) = x? one — to — one? f(x) = 3/36—:2 is 1—1.

so\uton soluthon




lnverse Function Let f be a one-to-one function with domain A and range
B. Then the inverse function f~1 has the domain B and
A and is denoted by: f B> A

Frio =xef) =y

~1is not uniquely defined.

EXQW\P\Q 3

Iff(]-) = 5,f(3) = 7;f(8) = —10 then f_l(S) — ""f_1(7) — ,f_1(10)
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Cance\lation Eq'ua‘\"\ovxsi_ f:A—B Example

@ f—l(f(X))=x Vx€AieVxE€Ds £l = x5, f_l(x)=x%

FFHF() = e e
@ f(fY(x))=x Vx€EB ieVx
€ Df—1
vy,
‘:O:- How to Find the Inverse Function EXO‘W‘P\Q v
s ofal—1function
Find the inverse of f(x) = x3 + 2
@ Write y = f(x) solution
@ Solve this equation for x in @
terms of y if possible.

@ Express f 1 as a function of x, @

interchange x and y.

The resulting equationis y = f~1(x) @
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ramarie
The graph of f 1 is obtained by reflecting the

graph of f(x) about the liney = x

EXQW\P\Q S

Sketch the graph of f(x) = vx — 1
and its inverse function using the
same coordinate axes.

x| 1 | 2 |5
0 1 2
1,0 @1 52

The coordinate of f~1:
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Exowvxp\e

The figure which represent a graph of a function and it’s inverse at the
same coordinate axis is

A% ‘ A% ‘
4 & /
| "1
— —
-4
~— X
a) b)
v A v A
T~ 1 "]
— —
X -/ X
c) d)
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‘\V\c:veqs‘mg

g Logarthmic Functions.

e i - — = s

fa>0,a#1, a*
decveo«s'wxg

and soitis 1 — 1 by Horizontal Line Test.

So it has an inverse function f~1 which is called the
logarithmic function with base a and is denoted by log,

/_\/\/\/\

_1 — — —
];0 gi’a) 3;;{ iyi ayx Cancellation Eguations:

@ log,(a*) =x V x€R

log,(x): is the exponent to

which the base a must be @ qlodax —
raised to give x.
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Groph of log,(x) whena > 1
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. o —w & o, T =

3 __ﬂdw of Lég;ci_v_'\‘\f\;\

mgz 3 EXQW\P\QS

o lOgZ 22 =, l0g4 16 - _
If x and y are positive numbers, then:

1
(D) 10gaCy) = 10gaC) + l0gaty) [ (2)  logaz= _
@ logio(x) = log(x) @ l0g19 1000 =—— —

@ loga 1=20 lOga a=1 @ loglo 0.001l =——— —
logy3 =—— —
@ log, x" =71logg x Fogaar :rl @ ?

Exomple Evaluate log, 80 — log, 5
(5) l0ge} = loge(x) = loga) P : :
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Examp\e ?

= Natural Logovithms In ==
= == _ il Solve the equation e> 3% = 10

The logarithm with base e is called so\lution
natural logarithm and it has a special
notation

y =1log,x =Inx

y=Inx > x=¢Y

Cancelation Eguations EYOWV\P\Q 9
1 : .
CD ne)=x V x€eR Express [na + Eln b as a single logarithm.
\ soluton
@ elh* = x v x>0

EXQW\P\@ 7 Findxif Inx =5
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_— . o —e - e e ol

Q;__f ' Groph and growth of the

.C“\}\avxge of Base Foymul

S— e natural \ogav‘\‘\‘\r\vvx Inx
For any positive number a (a # 1) we have:
, Inx
0 X = —
Ja* = Tna
Example |0 e
Evaluate logg 5 s
solution i
D =
R =
““““ function.
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Examp\e |

Sketch the graph of In(x —2) — 1

soluthon

Pomawn=

Row\ge =
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—inverse Trigonometric Functions:

— —— — - e = e

@ f(x) =sinx

From the graph, sin x is not 1 — 1 function by the horizontal line test, but if we

restrict the domain to l—g,g], then it will be 1 — 1 and we can define an inverse

function sin~ 1 x.

sinx sin

2

Poman= Doma'w=

Range= 5 ry T Ronge=

-T2
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&

L

j; I 1
Sin ~x #

~
7
NS

p:
AN
‘r’”/l sinx
- - qurarte
T . -1 T P— | . . .
-7 <sin (x) <>, therefore sin™" x is either in
the - - ctuar\'ev\/
T

Cancelation Eguations 2
@ sin~(sinx) = x —g <x< % “ EXQW\P\Q
@ sin(sin"'x)=x -1<x<1 Fwd Dy, f(x) = sin(x = 1)
solution

sinlx=y & siny=x
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Examp\e 12
Evaluate the £ o\\ow‘wxgl

@ ()

solution
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@ f(x) =cosx

Cos X

cosTlx=y©oScosy=x

—-1<x<1,0<y<m
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- - guvav+ev

1
cos lx # cos~ 1 x s evther w the
COS X
- ~$uav+ev
Cancelation Ectuor\"\ovxs @ cos—1(— %)
@ cos Ycosx)=x , 0<x<m
so\uton
@ cos(cos™'x)=x , -1<x<1
EXOWV\P\Q
(@) cos7z
cos (=
2 N
so\ution
mT—206 6
n+6 | 2r—0
—0
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@ f(x) =tanx

tanxisnotl — 1, sowe

-1
restrict the domain to (— %,g) tan ~x
2
ianeledadababadsduale ot b L LG L L L UL
D - b=
R =
y=tan lx © tany = x - = qurarter
T T
X € (F00), —5<y<y - - quarter
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EXQVV\P\Q tan_l(]_):
Simplify the expression cos(tan™? x).

so\lutown

tan~1(-1) =
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Cance\laton Eguod"\ovxs

@ tan~1(tanx) = x _g < x <g

@ tan(tan™1x) = x x €R

st quar\'ev

tan~1 x s evther w the
Ht\ q,uo«r\‘ev
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Exevchse 22

Fwd the formula for the wverse
of the function

4x — 1
2x + 3

f&x) =

Exevcise 23 f(x) = e2*1

Exevcise 37(b)

Fwad the exact value of

logg60 — logg3 — loggh

Exevrcise HO

Express In(b) + 2In(c) — 3ind
as a s'wxg\e \ogo«v‘d“nw\.



Exevrcise 43(a)

SKtech In(—x)

Exevrcise 53(a)

2% =3
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Exevc\se 5l

Solve each ectuor\"\ov\ for %

@ o7 4% —
@ logs(3x—10) = 2
@ In(3x—10) =2

So\ution
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Exevcise 57 Exevcise 64

@ Fwnd the domonw of In(e* — 3) Find the exoct value of each expression

@ Fwd f~1 and 1ts domon @ tan~1(v/3) @ tan~1(~1)

Exevcise
@ sin™1(1) @ cos~1(1)
cos~1(-1) cos~1(0)
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