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Inverse Functions

Definition of an Inverse Function

The functions f and f ! (read “f-inverse”) are inverses of each other if f(f‘l(x)) = x for every x
in the domain of f~1 and f‘l(f(x)) = x for every x in the domain of f.

To find the inverse of a function, we need to interchange x and y.

f@=y e ) =x

An Example that Verifies that a Function is an Inverse of the Other

Show that the function f(x) = 3x + 5 is the inverse of the function g(x) = xT_S
Solution

According to the definition, two functions are inverses of each other iff(f‘l(x)) = x and

) =x
We need to show that the composition of both f and g, and g and f equals x.

f(g(x))=3(x;—5)+5=x—5+5=x

3x+5—5_3x

g(f(x))=T 3 =X

So, these two functions are inverses of each other.
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How to Find the Inverse of a Function

Example 1
Find the inverse of the function f(x) = 3x + 1
Step 1 Step 2
Replace f(x) with y. Interchange x and y.
f(x)=3x+1 x=3y+1
y=3x+1
Step 3 Step 4
Solve for y. Replace y with f~1(x).
x=3y+1 1 _x 1
-1 -1 [ =373
x—1=3y
x—1 3y So, the inverse of f(x) =3x + 1is
3 3 L
x 1 f7x) = 373
37377
fx)=3x+1
fO) =x
The graph of an inverse function is
symmetric to the given function with
respect to the line f(x) = x. F1) = g,%
///
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How to Find the Inverse of a Function

Example 2
. . . 2x+5
Find the inverse of the function f(x) = -,
Step 1 Step 2
Replace f(x) with y. Interchange x and y.
2x +5
flx) = 2y +5
x—4 X =
y—4
_2x+5
-
Step 3 Step 4
Solve for y. Replace y with f~1(x).
2y +5
G-Hw= (=) o-4 4x+5
y =4 y—4) 1) =
x—2
xy—4x=2y+5
xy—2y=4x+5
x—2)=4x+5
¥ ) So, the inverse of f(x) = 2;_+45 is
x—2) 4x+5
yi_2)=x_2 _1()_4x+5
o= x—2
_4x+5
Y= x—2
The graph of an inverse function is i
symmetric to the given function with
respect to the line f(x) = x. t
%
-10 10
Il i
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How to Find the Inverse of a Function

Example 3

Find the inverse of the function f(x) = x%, x =0

Step 1 Step 2
Replace f(x) with y. Interchange x and y.
f&) = 22 )
y = x? =Yy
Step 3 Step 4
Solve for y. Replace y with f~1(x).
1 1 —
(02 = (y9)2 y=x
fHx) =Vx
Vx=y So, the inverse of f(x) =x2%, x >0 is
fHx) =Vx
f(x)zJ;z, x=0 £ ___{
The graph of an inverse function is 1 s
symmetric to the given function with
respect to the line f(x) = x. G = 7

Not all the functions have an inverse function.
A function has an inverse, if there is no horizontal line that crosses the function’s
graph in more than one point.



https://themathdistrict.com/

