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2017.3 Question 8
We have
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as desired.

1. Let a,, = 1. On one hand, we have

n n

Z (b1 — bm) = Z [sin(m + 1)x — sin mz]

m=1 m=1

On the other hand, we have

n
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m=1 m=1

=sin(n + 1)z — sinz.

Therefore, by rearranging, we have

- 1 1. . 1
Z oS (m + 2) z= [sin(n 4+ 1)a — sin z] cosec 2%

m=1
as desired.

2. Let a,, = m, and let b, = cos (m — %) x. We have the identity

cos A — cos B = —2sin (M) sin (A_B> .
2 2
Therefore, we have
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. . 1
= Z —2m sin mx sin ix
m=1
= —2sin -z Z msinmz,

m=1
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and
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=(n+1)cos (n + 2) T —cosgr— g (sin(n + 1)z — sin x) cosec 2%

1 1 1 .1 1 .1 . .
5 cosec 5 {2 (n+1)cos (n + 2) sin ;o — 2 cos Fesin g — (sin(n + 1)z — sinz)

1 1

=  cosec 5 [(n+1) (sin(n+ 1)z —sinnz) — (sinz — sin0) — (sin(n + 1)z — sinz))
1

= 5 cosec 5 [nsin(n + 1)z — (n + 1) sinna].

Therefore, we have

n
1 1
—2sin 22 Z msinma = 5 cosec o [nsin(n + 1)z — (n + 1) sin na]
m=1
n

: 1 2 1 . :
Z msinme = — - cosec” Jx [nsin(n + 1)z — (n+ 1) sinnz],

m=1

and therefore, p = —1in, ¢ = 1(n +1).
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