HW3 problems 3.2.1bdf, 3.3.1de, 3.3.7, 3.3.17abc, 3.4.5, 3.5.1abc (due Apr 6)

3.2.1. For the following functions, sketch the Fourier series of f(z) (on the interval —L <
z <L) Comp are f(x) to its Fourier series:

(a) f(z) = 7 *(b) f():T
(c) f(37):1+1’ U #(d) f(z)=e"
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(g) f(x) _{ 0 x>1L/2
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3.3.1. For the following functions, sketch f(z), the Fourier series of f(z), the Fourier sine
series of f(z), and the Fourier cosine series of f(z):

(a) flz)=1 (b) fz)=1+=
(¢) fl=) ={ s fig 0 *(Q) f(z)=e"
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3.3.7. Show that e* is the sum of an even and an odd function.
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3.3.17. Consider

b
Jo 1422

ﬂ (b) Use the Taylor series of 1/(1+22) (itself a geometric series) to obtain an infinite
series for the integral.

y| (a) Evaluate explicitly.

ﬂ (¢) Equate part (a) to part (b) in order to derive a formula for 7.
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entiated term by term.

3.4.5. Usln0 (3.3.13) determine the Fourlu cosine series of sin 7r1/L
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3.5.1. Consider -
22 ~ Z_:lb,, sin % (3.5.12)
£ (a) Determine by, from (3.3.11), (3.3.12), and (3.5.6).
'Y (b) For what values of z is (3.5.12) an (q11<1lit\‘
P*(c) Derive the Fourier cosine series for % from (3.5.12). For what values of z will
this be an equality?
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> sum(1/n”2*(-1)~(n+l),n=1..infinity);
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> sum(1/(2*k+1)"~4,k=0..infinity);



