









































































Math 1020 Week 5 Oneto one function

Inverse functions Defn fix iscalled oneto one if
f ix stfu for XF Xz

Wewant to define sin X
eg f x X

I Note 21 2 but f 2 4 11 2
I 21T

yesinx
o f is notoneto one 2 f

I 4
2

Equivalentdefn 2 to I
Q What is sin II Defn fix iscalled oneto one if

EE fix fix X Xz
Whichone eg gk 2 3

Problem sink is not oneto one If glxi glx.si
Solution Needto restrict sins to them 2 13 2 513 2X _2X

x _Xsa smallerdomain
g is oneto one












































































Horizontal line test Prop If f is one to one
If everyhorizontalline has atmost then its inverse f can bedefined
oneintersectionwiththegraphof fix

eg f pthen f is one to one a i
q

C al
S

Domain Codomain
4 ooo X

l i f is oneto one can define f by1
I l
I i f Ip a f r _b f Is c
I l
l l
l I
i V2 2 Prop Dft Rf Rft Df

Fails Passes f of X X forXEDf
f x X glx 2Xt3 fof x _x forXEDft
is not oneto one is one to one












































































eg fix Iz eg X't is not oneto one on IR
Todefineinverseneed a smallerdomain

g I
Consider g 0 as IR gk X4

y gk g is one to one

g IX HI
Passes horizontal line test Dgi Rg co.es
f is one to one Rga Dg 0 I
f is defined V

Reverse Process Rmk
ggarsX y x2 f 1 1 2 Graphs of gas

2 andg k are
y gYx

Also Df Rf to symmetricabouty X
Rft Df l co co










































































Given one to one f how to find f c f an_gcx II
Let g fix Df1 1121133

Express x in terms of y Rft Df IRIE23
If gig then f 1 5 91 1

punk Rf Dfi IR 3

eg Let fix 3kt One can check answer
X 12

Find f k its domainand range f fix f IFL
Sol Let y fcH

3 1 I 213 s
X 12 3 1

YIK12 3kt I x iz 3

X 12 213 11
Xy 3x I 2g 3 1 31 12

x f Y gigs If x














































































Back to trig functions Define

we want to define sin arcsin L 1,1 f E I

to be the inverseof sink on E E IzTd 2Ty

Problem sinx is not onetoone on R es sin is arcsin 4
sin I 1 a arcsinftSolution Restrict to a smallerdomain 6 2 2 6

I 1 If y
g sink l l l

l Reflect g arcsinx I
1 I

IL EL across 1I 1 yet I

l l l I

sin II E IR is one to one
Is

its range C 1,1 same as sin lR SIR












































































arc cos arctan
g tantg cost

Ty
Restrain

Cosx is oneto one on 0,1T with

range C lil Define its inverse tanx is oneto one on f Iz Iz with
range 1 A as Define its inverse

arccos I I O IT

arctan c a as I E E
t

it

l Iz
I y arccost yearctanx
i
l

It 2
1 a










































































Summary eg Find the following 0
arcsin L I I L IL IL

f arcsing'sarccos I I 0,1T gFa IE
Sol ooo

arctan IR f E IL
Rangeofarcsin EE.FIsoothernotation o EEE.FI

sin arcsin
Also sin FL

E
cos arccos

tantarctan
E arccost E t's.EdRecall On unit circle

COSO sing
Sol
CRamos 0,1T7070cos f I

X
cosOySino IT 23T X I



arcsink Note EE Ramos 0,1T
on

Sol 124 C 1 I Daresin y E sin 070 S A
arc sink is undefined

sino _E l Csin0 152 forany f
3

sinkarccost 3

eg Evaluate sin 2arccost 2 Sinocoso

Sol Let E arccost E 2 5511 3
sin 2arccost 32 _Sin 20 415

2 SinocosQ 9

COSA

sin 0 1 050 1 f I
2
5q


