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The graph of a function f is the graph of the equation y = f(x).
A function is called continuous if its graph has no breaks or
holes.
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We can read the value of f(x) from the graph as
being the height of the graph above a point x.
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We can read the value of f(x) from the graph as
being the height of the graph above a point x.
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Definition
A function is a special type of relation. A FUNCTION is a

correspondence between a first set, called the domain, and a second
set, called the range, such that each member of the domain
corresponds to exactly one member of the range.

However, different elements of the domain are allowed to have a
correspondence with the same value in the range.

Figure : F is a FUNCTION (left), R is a relation but NOT A FUNCTION (center)
& an example of a function (right) whose two different domain elements are
associated with the same range element.
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Theorem (VERTICAL LINE TEST (VLT))
A curve in the coordinate plane is the graph of a function if and
only if there is no vertical line that crosses the graph more than
once.

Figure : GRAPHS OF y = x2 and x = y2
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Does the equation x2 + y2 = 16 define y as a function of x?
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

X AXIS

Y
 A

X
IS

x3 x1

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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p(x) = xn is called a power function .

� If n is even, the graph of f(x) = xn is similar to the parabola y = x2.

� If n is odd, the graph of f(x) = xn is similar to the cubic y = x3.
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1
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is called a reciprocal function .
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f(x) = n√x is called a root function .
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f(x) = n√x is called a root function .
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f(x) = n√x is called a root function .

n even

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

X AXIS

Y
 A

X
IS

√

x
4
√

x

6
√

x

8
√

x

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

f(x) = n√x is called a root function .

n odd

−3 −2 −1 0 1 2 3
−3

−2

−1

0

1

2

3

X AXIS

Y
 A

X
IS

3
√

x

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

f(x) = n√x is called a root function .

n odd

−3 −2 −1 0 1 2 3
−3

−2

−1

0

1

2

3

X AXIS

Y
 A

X
IS

3
√

x
5
√

x

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

f(x) = n√x is called a root function .

n odd

−3 −2 −1 0 1 2 3
−3

−2

−1

0

1

2

3

X AXIS

Y
 A

X
IS

3
√

x
5
√

x

7
√

x

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

f(x) = n√x is called a root function .

n odd

−3 −2 −1 0 1 2 3
−3

−2

−1

0

1

2

3

X AXIS

Y
 A

X
IS

3
√

x
5
√

x

7
√

x

9
√

x

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

The graph of a function has origin symmetry when for any point (x,y)
on the graph, there is also a point (-x,-y) on the graph.
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y = x3

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

The graph of a function has y-axis symmetry if for every point
(x,y), there is also a point (-x,y) on the graph.

−10 −5 0 5 10

−10

−5

0

5

10

x

x

y

f(x) = x2

(2, 4)(−2, 4)

http://timbusken.com/


Function
Graphs

Tim Busken

Functions
Table of Contents

Functions

Vertical Line Test

Power Functions

Reciprocal Functions

Root Functions

Symmetry

Definition
The graph of a relation has x-axis symmetry if for every point
(x , y) on the graph, the point (x ,−y) is also on the graph.

y

x = y2
x

y

x

(−1, 0)

x = y2
− 1

Can a function have x-axis symmetry?
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