2.7C Inverse Functions|

A. Notation

1. Theinversefunctioniswrittenas/'.

2. Beware: Algebraof functionsis different from algebra of variables.

et =1 but g '(z) # ﬁ

B. Finding Inverse Functions Algebraically

1. Verify that ¢ is one-to-one.
2. Set output ¢(x) = y and solve, if possible, for = (the input).

Note: y = f(z) = = =¢"(y)



C. Examplesof the Algebraic Method

Examplel1: Find, if possible, the output formulafor /! wheref(z) =1 — 3z
Solution
1. Check to seeif gis one-to-one:
Formal Method: Set f() = f(a):
1-3r=1-3a0d = —3r=-3ad = x=a
Thus¢is one-to-one, and has an inverse.
2. Lety =1 — 3z and solvefor z:

3r+y=1=3r=1-y = z=12

Ans Nowz = (y),so|¢ ! (y) = 52

Note: For any output 3, this formula gives back the original input x.




Example2: Find, if possible, the output formulafor ¢! where f(z) = 322

Solution
1. Check to seeif ¢ is one-to-one:

Formal Method: Set f(z) = {(a):

3x+4 __ 3a+4
2z—3 = 2a—3

LCD=(2z — 3)(2a — 3) and = # 3, then

(27 — 3)(2a — 3) [22H] = (22 — 3)(2a — 3) [32£]
(2a — 3)(3z +4) = (22 — 3)(3a + 4)

6ar+8a—9r—12 =6ax+8r—9—12 = —17x = 170 = z=a

Thus ¢ isone-to-one, and has an inverse.

2. Lety = 322 and solve for a:

Note: z # 3. Then:

2z —3)y =3z +4
20y — 3y =3x + 4
20y — 3vx =3y + 4
z(2y —3) =3y +4

3y+4
:2y—3

X

Ans Nowz =/'(y),so|g ' (y) = 242




D. Evaluatingg ' on aGraph

Sincex = ¢ '(y), ' takesy-valuesand gives back z-values. Thus, if we have the graph of
£, and we want to evaluate /' at apoint, we put in the y-value and take the corresponding

z-value as the answer.

E. An Example

L et ¢ be given by the following graph:

Evauate:
af'(2)
b. £ 1(-3)

Solution

Note: £actually has an inverse, sinceit passes the Horizontal Line Test

af'(2:wheny=22z=1,90

b. g '(=3):wheny = -3,z = -2, 0| "(-3) = -2

£1(2) =1




