Interesting Integral - Solution

Find a recursive formula for f x™e” dx. Note that without a recursive for-
mula, this integral would require many integration by parts in a row.

Denote the integral [a™e”dz by I,. Note that the integral requires in-
tegration by parts and that u = z™ and dv = e®dx is a good start. Then
du = na"1dr and v = €%, so that

I, = /x”ez dx = z"e” — n/sc”_le“c dx = 2"e® —nl,_1.

This produces the recursive formula
n _x
I, =2"e¢" —nl,_1.

Note that it reduces any I,, to Iy eventually. Since

Ioz/exdxze“’,

the formula enables one to find the antiderivative.
Using the Formula for I;

Is = 2°e® — 514
=1%% -5 (Jc4e” — 413)
= 2%e® — 5rte® + 20 (x3ew — 312)
= z%e® — bzte” + 20xe® — 60 (xQe”” — 2]1)
= 2%” — 5rte” 4 202%e” — 60x%e” + 120 (ze” — Iy)
= 2% — bate” + 20x3e” — 60x2e” + 120ze” — 120e® + C.



