PROOF OF FORMULA 3.611.2

2
/ (1 —cosx)" cosnzdx = (—1)" TS
0 3

Define 7r
I = / sin™ t cosmt dt
and integrate by parts to obtain ’
I = — /7r sin™ 1t sinmt cost dt.
0

The identity sin(m — 1)t = sinmt cost — cosmt sint yields

2Jm = —Ip_1 := /7r sin™ 1 tsin(m — 1)t dt.
A similar argument yields 21, = m_(l). Therefore
I = —i m—o and I, = —i m—2-

The recurrence shows that Ja, = (—1)"Jp/2?" and Jy = 7 produces
Jgn = (—1)”7‘(‘/22".

To evaluate the integral presented here, write 1 — cosz = 2sin?(2/2) to get
2m ™
/ (1 — cosx)" cosnz dx = 2"“/ sin®™ t cos2nt dt = 2" Iy, = (—1)"m /27!
0 0

as claimed.



