W12. Prove that:

Prove that
/2

J'_sm X gy = 2L ;e N,
sin’x 2’
Sefket Arslanagié¢
Solution by Arkady Alt, San Jose, California, USA.
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First note that I sin’nx 1L gy = I d=cosanx 7. — 17 “where 1, L=cosnx 7.
sin’x 1 —cos2x 2 ) 1 — cosx

Letc, = cosnx,t = cosx,d, = 1 -—cpn=>c,=1-d,.

Then cos(n + 1)x + cos(n — 1)x = 2cosx - cosnx becomes

Cpp1l —2tecp+cp =0=1-d -2t(1-dy))+1-d-1 =0 &

2td, —2t—dp1 —dp1 +2 =0 = dy1 +dym —2td, = 2(1 —l‘) <~

1—cos(n+1)x 1—cos(n—1)x —Dcosy . L=cosnx _ 5 1—cosx
1 —cosx 1- cosx 1 —cosx i 1 —cosx

and, therefore, 1,1 + I, — chosx . l=cosnx 4 _ Zfdx =r
1 —cosx

; . 1—cosnx ;. _ _ l—cosnx _
Since jcosx 1= cosx dx = J.((cosx I1+1)- S )dx

I(cosnx —1)dx +1, and jg(cosnx —1)dx = jg cos(nx)dx —rm =
0
<M>Z -n=-nthenlyy+1,.1 -2(-n+1,) =21 <

n
L1 + 1 —2]n = 0,}’1 e N.
Noting that 7, = 0,7, = = we obtain 7,1 + -1 — 21, = 0 <
]n+1 _]n = ]n _In—l = 1n+1 _In =T = In =nr
/2

and, therefore, I Sm—”xabc = A
sinZx 2



