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Solution 2

Hand in Ex 2.2, no. 4, Ex 2.3 no. 2¢ by Jan 31.
Ex 2.2

= 0 at the points of discontinuity § = 0 and

= i at the points of discontinuity § = —a

= cosh b at the point of discontinuity

2. 6: The series converges to the value 1+(2_1)
0 =m.
7: The series converges to the value % = % at the points of discontinuity # = 0 and
0 =m.
—1
12:  The series converges to the value (2a)2 +0
and 6 = a.
18: The series converges to the value M
0 =m.

4. By Theorem 2.1 and entry 16 in Table 1, we have

0% = -

n2

Putting # = 7, we have 72 = % +43 >, (=" (—1)", and hence

n
>

n=1

Putting # = 0, we have 0 = %2 +43 D" and hence
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6. By Theorem 2.1 and entry 18 in Table 1, we have
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Putting 0 = 0, we have 1 = 3220 3 7% S —

o0

and hence
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= _ 2b e
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Thus

T — (-1
3-1-47;1 cosnb for — T <0<

for — T <0<

).



2018 Spring MMAT 5030

Ex 2.3

1. From (2.17), we have

o0 n+1 0
Z smn@zi for —m <0 <.

n=1

By Theorem 2.4, we have, for —m < 6 < m,

9¢ —1)ntl
:/0 §d / d9+z—()n/ncosn«9

so that
2
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92:7;+4Z( 2) cosnb.
n=1
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2. From entry 16 of Table 1 and Theorem 2.1,

:

cosnd.
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(a) Using Theorem 2.4, we have

93 29 0 ) 7T2 e (—1)"/712 )
3—7 A((b —3)d¢—00+4;nsmn0,

where

1 (™ 6 =20
00_%/_W(3—3)d0_0.

Hence

29_122 Slnn<9

whenever —m < 0 < 7.

(b) Applying Theorem 2.4 to the formula in (a), we have

4 202 0 00 _1\n /.3
QM:/ (¢3fﬁ2¢)d¢206+122—mcosn0,
0 n=1

4 2 n
where 1 (™ 6* x%0? 7t
06=%/W<4—2>d9=—60-
Hence o
0* — 27202 = 482 (_1n)4+1n cosnf — 717;4,

whenever —m < 0 < 7.
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oo
T
B i = 7 in the f la i he fi 1 = — follows.
(¢) By putting # = 7 in the formula in (b), the formula E: 3 = g [ollows
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Supplementary Exercise. Establish the following summation formula:

n

Z sin(k +1/2)x =

k=0

sin? ”THx

sinz/2

By compound angle formulas,

1 1 1 1
cos kx = cos(k + 3 5):3 = cos(k + 5) cosg + sin(k + 5) sin %

and

1 1 1 1
cos(k + 1)z = cos(k + 5t 5):1: = cos(k + 5) cosg —sin(k + 5) sin g

Hence 1
2sin(k + 5)3; sing = coskx — cos(k + 1)z.

Summing both sides over k, we have

n
1 1
2 <kzosin(k + 2)x> sing =1 —cos(n + 1)z = 2sin® <n—2|— ) .

The result follows.




