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Integration by parts

Integration analog of the product rule

d

dx
[f(x)g(x)] = f(x)g′(x) + g(x)f ′(x).
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Integration by parts

(1)
∫

f(x)g′(x) dx = f(x)g(x) −
∫

g(x)f ′(x) dx.

(2)
∫

u dv = uv −
∫

v du.

Goal: Make integral on right hand side simpler than what we started with.



Example 1. Find
∫
x cosx dx.
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Example 2. Find
∫

ln s ds.
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Example 3. Find
∫
ey cos y dy.
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Example 4. The gamma function Γ(n) is defined by

Γ(n) =

∫ ∞
0

e−xxn−1 dx = lim
T→∞

∫ T

0
e−xxn−1 dx.

Show that for positive integers n

Γ(n) = n! = n · (n− 1) · (n− 2) · · · 3 · 2 · 1.
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Definite integrals
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Definite integrals

Combining with the fundamental theorem of calculus we have

(3)
∫ b

a
f(x)g′(x) dx = f(x)g(x)

]b
a
−
∫ b

a
g(x)f ′(x) dx.

Example 5. Compute
∫ π
0 t2 cos t dt.
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