
The Indefinite Integral

• If F ′(x) = f(x), then F (x) is called an antiderivative of f(x).

• If F (x) is an antiderivative of f(x), then so is F (x) + C for any

constant C.

• On the other hand, if F ′(x) = G′(x) = f(x), then

d

dx
(G(x)− F (x)) = f(x)− f(x) = 0,

so G(x)− F (x) = C (a constant). I.e., G(x) = F (x) + C.

• The indefinite integral of f(x) is the set of all antiderivatives

of f(x), and denoted by

∫
f(x) dx. If we know that F (x) is an

antiderivative of f(x), then we write∫
f(x) dx = F (x) + C
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Basic rules of integration:

1.

∫
f(x)± g(x) dx =

∫
f(x) dx ±

∫
g(x) dx

2.

∫
αf(x) dx = α

∫
f(x) dx, for any constant α 6= 0.

3.

∫
xk dx =

xk+1

k + 1
+ C, for any constant power k 6= −1.

3.1

∫
1 dx =

∫
x0 dx = x+ C.

3.2

∫
αdx = α

∫
x0 dx = αx+ αC = αx+ C.

4.

∫
x−1 dx = ln |x|+ C

5.

∫
ex dx = ex + C
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Examples:

1.

∫
x2 + 3x+ 4 dx =

∫
x2 dx+

∫
3x dx+

∫
4 dx

=

∫
x2 dx+ 3

∫
x dx+

∫
4 dx

=
1

3
x3 +

3

2
x2 + 4x+ C

2.

∫
4 5
√
x− 3

x2
dx =

∫
4x1/5 dx−

∫
3x−2 dx = 4

∫
x1/5 dx−3

∫
x−2 dx

= 4 · x
6/5

6/5
− 3 · x

−1

−1
+ C =

10

3
x6/5 +

3

x
+ C

3.

∫
2x2 + 3x− 5

4x
dx =

∫
2x2

4x
+

3x

4x
− 5

4x
dx =

∫
1

2
x+

3

4
− 5

4
x−1 dx

=
1

2

∫
x dx+

∫
3

4
dx− 5

4

∫
x−1 dx

=
1

4
x2 +

3

4
x− 5

4
ln |x|+ C
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