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Integration by Parts
f X cos x dx

Suppose that u and v are functions of x and we
differentiate the product uv.

duv_ du+ dv
dx_vdx udx

Suppose we start with this derivative and work toward
an anti-derivative.

The anti-derivative of the left side is easy: uv
On the right we get

fvu’dx+ fuv’dx
We usually write du = u'dx and dv = v'dx.

So

uv=fvdu+fudv
fudv=uv—fvdu




We take our integral and break it into two parts.

fxcosx dx

V-

dv

u

Sou = x and dv = cos x dx
Then also du = dx and v = sinx

Integration by parts says:

fxcosxdx=uv— fvdu

= xsinx—fsinxdx

=xsinx +cosx +C
Check:

(xsinx + cosx)’ =sinx + xcosx —sinx = x cosx

fudv=uv—fvdu










