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Degree of P too high

If deg(P) � deg(Q), do long division first.

Example: Z
x3

x2 � 2x � 3
dx

Long division:

(x2 � 2x � 3))x3 + 0 · x2 + 0 · x + 0

Gives
Z

x3

x2 � 2x � 3
dx =

Z ✓
x + 2 +

7x + 6
x2 � 2x � 3

◆
dx .
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Case 1: Distinct linear factors

Q(x) = (x � a1)(x � a2) · · · (x � an) with distinct ajs.

Use
A1

x � a1
+

A2
x � a2

+ . . .+
An

x � an
.

Example:
Z

x
x2 � 2x � 3

dx =

Z
x

(x � 3)(x + 1)
dx =

Z ✓
A

x � 3
+

B
x + 1

◆
dx .
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Repeated linear factors

Q(x) = (x � a)n. Then use

A1
x � a

+
A2

(x � a)2 +
A3

(x � a)3 + . . .+
An

(x � a)n .

Example:
Z

2x + 5
x2 + 4x + 4

dx =

Z
2x + 5
(x + 2)2 dx =

Z ✓
A

x + 2
+

B
(x + 2)2

◆
dx .
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Irreducible quadratic

If Q = ax2 + bx + c has no real roots (b2 � 4ac < 0), try

Ax + B
ax2 + bx + c

,

and complete the square. Then use u substitution and arctan.

Example:
Z

x � 3
x2 + 2x + 5

dx =

Z
x � 3

(x2 + 2x + 1) + 4
dx =

Z
x � 3

(x + 1)2 + 4
dx .
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Strategy for partial fractions

Step 1: Is deg(P) � deg(Q)? If so, long division.
Step 2: Factor Q into linear and irreducible quadratic factors.
Step 3: Combine the techniques from Cases 1-2-3.

Example: Z
3x � 10

x2(x2 + 4x + 6)
dx .

Use:
A
x
+

B
x2 +

Cx + D
x2 + 4x + 6

.

Example: Z
x3 + 2

x(x � 1)2(x2 + 4x + 6)
dx

Use:
A1
x

+
A2

x � 1
+

A3

(x � 1)2 +
A4x + A5

x2 + 4x + 6
.
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