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Math 112
Why Does Integration by Parts Work?

Why does the integration by parts formula work? Suppose that u and v are both functions of x.
Then, using the product rule,
(uwv) = uv’ + v'v.

Equivalently, we can say that the product wv is an anti-derivative of uv’ + v’v. Thus

w@)o(z) = / (@' (z) + o (2)o(x)) dz

/ w(z (z) de + / o(and (z) da
_ /u(m)g—; d + /v(a:);l—z dx
/u(x) dv + /v(m) du

uv:/dv+/vdu.

Rearranging terms, we obtain the integration by parts formula:

/udvzuv—/vdu.

Thus we have:
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