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51 Integration by parts

IDEA Reverse product rule
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2FunRecursions

Integration by parts can lead to interestingrecursireformuld
EXAMPLE 1 Define In f x e dx for no integer

Easy base case n o Io f Ige dx f e'd x ex C

Recursion write In in terms of In In z I Io
we'll getthis fromintegration byparts
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Repeat In x ex Lu p Ine m In x ex nx e mln e In
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EXAMPLE 2 Define Jp is f seuPa do fr p i
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Recursion integration by parts for Pez
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Oa Fr p odd we can use trigonometric integration methods

fromLectures 36 37 to get a close formula for Jp whenp isodd
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53 Integration techniques

GOLA Reduce calculations to is fundamental formulas onthehandout

We can use 5 methods

1 Substitutions

2 Trig substitution
X a suo fr ax
Y atone for atx
x a sec a for x2 at

3 Partial fractions completing thesquare
4 Integration byparts
C Trig identities t simplifications
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Meth UsePartial fractions after integrationby partsto reducethemultiplicity

Ix Ent yay 5 É tnx sayJEan S ÉÉ u
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meat the integration by parts wherever Ai u 0

Method 2 Use a trigonometric substitution for x'ta use use X atone
x'ta a redo
ax aSecada
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