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PROBLEM 1

(a) Derive the first two of the (general) orthogonality equations { h’l,/n—%
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You may use the following identities:
1 1
cosacosb = §[cos(a —b) +cos(a+b)], sinacosb= i[sin(a —b) + sin(a + b)].

(b) Assuming f(z) is a piecewise-smooth and continuous T-periodic function, we have the
Fourier series (in the real form)

f(z)=ao+ ni:; (an cos(%?,lm) + by, sin(%?,ﬁx)) :

Use (a) to show that for n > 1
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PROBLEM 2

(a) Let f(z) = |sinz|. What is the smallest period T of f(z)?
(b) Find the (real form of) Fourier series of f(z). ? 2.2 G # 7

) T=T
(k) 'ﬁ’q AL -NEVY  &D %X?/Ofo* Z (J (ag HZW-XT‘énQn V,zz‘)
L

h=y

4 bh g ¥ L,T_!
Tt
2N § h®
= (g £ 2" Gy tolanax)

. i
aw”‘;_/; / f‘(x)&oj(hzgx) ({)( ‘]C(Y):(j\hx‘ > %

-:SIV\.K O\<‘><57/_

2 T
= =7 f Sin X Cos(hn 28x) d x
©
_2 (T
- %f Lsn (120) X + sin (1#20)x | d x

(o ((ro/n))( *—’!— C\’U(Hln)X:I (
~2h )

[
[ ~2h




4

PROBLEM 3

(a) Find the complex form of the Fourier series of the given 27-periodic function f(z) =
e 2% if -1 < z < 7. (Hint: you might not need any calculation in part (a).)

(b) Find the complex form of the Fourier series of the given 27-periodic function e®* if
—7m < x < m. You may use the fact the (complex) Fourier coefficients are

1 T/2
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Cn = f(z)e'T

(c) Use (b) to find the complex
f(z) =cosh2z if —1 < z < 7.
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