Question Find a reduction formula for I,, = / " exp(—z) dx and evaluate
Is.
Answer [, = /x"e’x dr (%)

Integrate by parts to reduce the power of n.

u=z" @:e’x
J dx

U _ _
d—:nxnl v=—e %
T

Therefore
I, =—z"e " — /nx”_lx(—e_z) dx

I, = —a2"e "+ n/yc’"_le_fC dx

| S —
but this is 1,1 by comparison with (¥x).

Therefore I,, = —2™e™* + nl,_; is the reduction formula.
Use this reduction formula with n = 3:

]3 = —ISQ_I + 3]2

I, = —z%e7® + 21 What’s Io?

Il = —ze ¥+ IO
Iy = /e‘x dr = —e™* + ¢ where ¢ is an arbitrary constant.

Thus recursively substituting Iy — Iy — I3
Iy = —2Pe ™ + 3(—ae ™ + 2[—ze ™ + {—e " + c}])
PICTURE

I; = —e 2% —32% " +6[—re " —e "+
—e %13 — 31%e™" — 6% + 6c
—e " [23 + 32% + 62 + 6] + 6¢
= —e 7[x® + 32 + 62 + 6] + ¢
Where ¢ is a new arbitrary constant.




