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SECTION 3.4:
Inverse functions.

The inverse of a function f: A — B is the relation define a bijection relation
f': B — A is the relation given by

@)=y fy)=x

Clarification:
LetA={a,b,c,d} B={s,t,u, v}
a S

=+

b
Letf: A> Bby _ u
d A%

I want to find a function g such that g © f(x) =x Q
S a
t
g:B2> A= w
V.
ifxUAyUBfx)=y=>g(y)= en
this function is called the inverse fun
Definitions:
Suppose that f: A > B is bije we defiffe the function £ : B 2 A, called

U‘

oo

the inverse function (f) by t ing rule:
ifz U B, then f'(z) = x )
f -1
3 >

not function

f -1
— ;
3—m» 5 5——» 3
onto (not 1-1) not inverse function
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Proposition:

Suppose that f: A = B is a bijection ( bijective ) f =B = A is its inverse, then
1. for all x U A, we have f'0 f(x)=x
2. for all x U B, we have f © f!(x)=x

Proof:
1. forall x U A, we have f'0o f(x)=x
flo fx)=x, xOAf:A>B
letf(x)=zUB
f1(z)=x
£10 fx)=f(f(x)) =" (z) = x

2. £ (x) =x Cx OB
f.B=>A

letf'(x)=z UB
f:A>B f(z)=x
foflx)=ff'x))=F(z)=x
NOTE:
f: A=>B,f':B=> A, thatis to

1. fof'=idg

2. f'o f=ida

Example:

Let f: R = R be defined by f — 1, find £ if possible.
Solution:
1. the functiq

2. 11 R Njs Mped by £'(y) = 27
let £7( X =y 3x-1=y
3x  =y+l1
B
+1
=75
Exampl
let f: R = R be defined by f(x) =[x ], find £ if possible.
Solution:
This function is not 1 — 1
x=0.1
y=03

then f (x)=f(y)=0
So, the function f has no inverse.
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Example:
Let h: E & Z, where E is the set of all even integer be defined by h (x) = % ,
find ™' if possible.

Solution:
1. the function is injective
leth (x)=h(y) (wantx=y)
X _ Y
2 2
X =Yy
2. the function is surjective

]etyDZ(Want x [ EZh(X):}’)

leth(x)=y %ZY
X =2y
letx=2y U E, thenh (x)=y

leth” (y)=x,thenh (x) =y

x _
5 Y
X =2y

then h™' is defined by h' (x) = 2x

Example: £

LetB={x:x>1orx<0} agd ed by
x +1 x =0

f(x){zx 2o

find £ ifpossible.

Solution:
1.
2 s defined by let £(y) =x
y=>1
y<0

y > 1 : from define B
y <0 : from define B
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Example:
let f: N = Z and defined by

( 3

n n, even

fm= (|

{ 1-n n odd >

2
/

find £ if possible.
Solution:

£ :Z > N is defined by
letf' (m)=n-> f(n)=m

. . n _
1. niseven - =m
n=2m
£ (m) =2m, m>0
.. . 1—n
11. nlsoddT=m
1-n=2m

n=1-2m, m<

n>0 f'(m)=1-2m m<0

-n<0 — <
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Question:
Find the inverse of each of the following bijective ( bijection)
. £R->Rdefinedby f(x)=
2. f: R 2 R defined by
x? X =2
=] 12 x=
solution:
1—2x
1. f: R 2 R defined by f (x) = 3
1—2x
Py =x =y > o =y
I -2x=3y
2x =1-3y

Pl = o Q
2. f: R 2 R defined by
x 2 X =2

f= 1 4 X<2}
f"R>R fliy)=x2>f(x)=
i. X>2, fx)=x*=y

x| =y

X:

X 18 positive then
)=y =f(y

11. x< 2,

f(y)—y%
) =4
fl —D X<4}
NO

Solvin inverse function algebraically is a three steps process:
1. set the function equally y
. swap the x and y variables
3. solve for y
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