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ANTIDERIVATIVES

An antiderivative of a function f(x) is a new function F(x) whose derivative is f(x), i.e.,
F'(x) = f(x).
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Chapter 5 - Integrals

ANTIDERIVATIVES

An antiderivative of a function f(x) is a new function F(x) whose derivative is f(x), i.e.,
F'(x) = f(x). For example, if f(x) = 2x, then an antiderivative is F(x) = x2. Are there any
other options?

Math 130 - Essentials of Calculus Introduction to Integration

14 April 2021 2/7



Chapter 5 - Integrals

ANTIDERIVATIVES

An antiderivative of a function f(x) is a new function F(x) whose derivative is f(x), i.e.,
F'(x) = f(x). For example, if f(x) = 2x, then an antiderivative is F(x) = x2. Are there any
other options?All of the functions below are also antiderivatives of f(x) = 2x.
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ANTIDERIVATIVES

An antiderivative of a function f(x) is a new function F(x) whose derivative is f(x), i.e.,
F'(x) = f(x). For example, if f(x) = 2x, then an antiderivative is F(x) = x2. Are there any
other options?All of the functions below are also antiderivatives of f(x) = 2x.

F(x) = x*+5
F(x) = x®*—=
F(x) = x?-2
F(x) = x®+10000
F(x) = x*4+3V2
4
F(x) = xz—ﬁ

How do all of these relate to each other?
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How ANTIDERIVATIVES DIFFER

Here is a plot of various antiderivatives of f(x) = 2x.
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THE GENERAL ANTIDERIVATIVE

Any two antiderivatives of a given function differ only by a constant. This makes sense
since when we take the derivative, the constants all become zero. This leads us to define
a “general antiderivative.”
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Chapter 5 - Integrals

THE GENERAL ANTIDERIVATIVE

Any two antiderivatives of a given function differ only by a constant. This makes sense

since when we take the derivative, the constants all become zero. This leads us to define
a “general antiderivative.”

DEFINITION (GENERAL ANTIDERIVATIVE)

Suppose that an antiderivative of f(x) is given by F(x). Then the general antiderivative
of f is given by F(x) + C.
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THE GENERAL ANTIDERIVATIVE

Any two antiderivatives of a given function differ only by a constant. This makes sense
since when we take the derivative, the constants all become zero. This leads us to define
a “general antiderivative.”

DEFINITION (GENERAL ANTIDERIVATIVE)

Suppose that an antiderivative of f(x) is given by F(x). Then the general antiderivative
of f is given by F(x) + C.

Note that we can use any antiderivative F(x), though we usually take the simplest one in
practice.
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EXAMPLES

EXAMPLE
Find the general antiderivatives of the following functions
Q f(x) =3x?
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EXAMPLES

EXAMPLE
Find the general antiderivatives of the following functions
Q f(x) =3x?
9 f(x)=¢"
Q f(x)=x
Q f(x) =x*
@ f(x)=6x2
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EXAMPLES

EXAMPLE
Find the general antiderivatives of the following functions
Q f(x) =3x?
9 f(x)=¢"
Q f(x)=x
Q f(x) =x*
@ f(x)=6x2
Q f(x)=2x+4
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NOTATION FOR ANTIDERIVATIVES

As it is awkward to keep saying “the general antiderivative of f(x) is F(x) + C,” we use the
notation of an indefinite integral. That is,

/f(x) dx = F(x)+ C.
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NOTATION FOR ANTIDERIVATIVES

As it is awkward to keep saying “the general antiderivative of f(x) is F(x) + C,” we use the
notation of an indefinite integral. That is,

/f(x) dx = F(x)+ C.

As we saw in the previous example, we get the following properties.
PROPERTY

For functions f(x) and g(x), and a constant k:

o / [F(x) + g(x)] dx = / F(x) dx + / 9(x) o
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NOTATION FOR ANTIDERIVATIVES

As it is awkward to keep saying “the general antiderivative of f(x) is F(x) + C,” we use the
notation of an indefinite integral. That is,

/ £(x) dx = F(x) + C.

As we saw in the previous example, we get the following properties.
PROPERTY

For functions f(x) and g(x), and a constant k:
° /[f(x)+g(x)] dx = /f(x) dx+/g(x) dx
° /[f(x) —g(x)] dx = /f(x) dax — /g(x) dx
o / Kf(x) dx = k / F(x) dx
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EXAMPLES

EXAMPLE
Compute the following indefinite integrals:

(1) /exdx
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EXAMPLES

EXAMPLE
Compute the following indefinite integrals:

(1) /exdx
2 /xzdx

(5] /x”dx where n # —1

0/1dx
X

[5) /(x3—3x—|—1)dx
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EXAMPLES

EXAMPLE
Compute the following indefinite integrals:

o /exdx
[2) /xzdx
(5] /x”dx where n # —1
o /1dx

X
e/(x3—3x—|—1)dx

X
(6 / 3*dx
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