






















MA111 :: Section 3.6 :: Combining Functions

Four easy way to make new functions from old ones

1. Add: (f + g)(x) = f(x) + g(x)

2. Subtract: (f � g)(x) = f(x)� g(x)

3. Multiply: (fg)(x) = f(x)g(x)

4. Divide:

✓
f

g

◆
(x) =

f(x)

g(x)

The domain of the new function is the intersection of the domains of the

original functions, minus any points that make the new function undefined.

If f(x) = x2
, g(x) = x� 2, h(x) =

1

x
, H(x) =

1

x2
, F (x) = 1 G(x) =

p
x

compute:

(f + g)(x) = (f � h)(x) =

(f + F )(x) = (gF )(x) =

✓
g

f

◆
(x) = (fH)(x) =

⇣g
h

⌘
(x) =

✓
G

g

◆
(x) =

To find (f+g)(x) you can use graphical addition. Consider f(x) = x2
and

g(x) = x and h(x) = 1.
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MA111 :: Section 3.6 :: Combining Functions

The most important way to combine functions is by composition of

functions.

You basically apply each function rule, one after the other.

For example, if f(x) = x2
and g(x) = 2x+ 1, we write

h(x) = f(g(x)) =

So you first applied the rule g, then applied the rule f . Notation:

(f � g)(x) = f(g(x))

If f(x) = x2
, g(x) = x� 2, h(x) =

1

x
, H(x) =

1

x2
, F (x) = 1 G(x) =

p
x

compute:

(f � g)(x) = (f � h)(x) =

(H � f)(x) = (f �H))(x) =

(h �H)(x) = (H � g � f))(x) =

Application: Imagine x is the retail price of a iPhone, you have a $50

coupon from Apple and RadioShack o↵ers a 20% discount on all phones.

Give functions that model the purchase price of the iPhone after each of the

discounts, as well as if both discounts are allowed.
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MA111 :: Inverse Functions

Warm-up 1 : If f(g(x)) = 6(x

7
+ 7)

9
and g(x) = x

7
+ 7, find f(x).

Warm-up 2 : If f(x) = x+ 3 and g(x) =

1

x+ 3

, find

(f � g)(2) and (g � g)(x)

For certain functions, there is an inverse function. This function “un-

does” whatever the function has done. Functions that have inverses are called

one-to-one.

1. What it means to be 1-1 in words: never take on the same value twice

2. What it means to be 1-1 in pictures:

3. What it means to be 1-1 in math:

If f(x1) = f(x2) then x1 = x2

4. What it means to be 1-1 in a graph:

Example: f(x) = x

3

Non-Example: f(x) = |x|

Example: f(x) =

p
x

Example: f(x) = ax+ b

The Inverse of a Function

If f is a 1-1 function with domain A and range B, then its inverse function

f

�1
has domain B and range A and s defined by

f

�1
(y) = x () f(x) = y
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MA111 :: Inverse Functions

1. What it means to be an inverse in words: if f takes x onto y, then

f � inverse takes y back onto x.

2. What it means to be an inverse in pictures:

3. To find the inverse for specific values: If f(0) = 1, f(2) = 3, f(4) = 5,

then

f

�1
(1) = f

�1
(3) = f

�1
(5) =

4. What it means to be 1-1 in a graph:

(a, b) 2 graph(f) () (b, a) 2 graph(f

�1
)

5. To verify that two functions are inverses compose them, you should get

x: f(x) = x

2
, g(x) =

p
x.

How to find the inverse of a 1-1 function

1. Set y = f(x)

2. Solve for x

3. Interchange x and y, to get y = f

�1
(x)

4. Alternatively, you could first interchange x and y, then solve for y.

Practice: Find the inverse of f(x) = 5x+ 3

Practice: Find the inverse of f(x) =

p
x+ 3

Practice: Find the inverse of f(x) =

p
x+ 6

7�
p
x
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