Math 428 Exam 1

Fach problem is worth 25 points.

1. Find a trig identity expressing sin 36 in terms of sin # and cos 6 by using DeMoivre’s
formula and the Euler identity e = cos6 + isin#.

2. Suppose that f(z) is a continuous function on [—m, 7.

a) What are trigonometric polynomials?
b) Explain why, given € > 0, there is a constant A and a trig polynomial P(x)
such that
|f(x) — Az — P(x)| <€ on [-m, .

Reminder: Trig polys are 27-periodic.

3. Suppose L > 0. Find all positive values of A such that there exist non-zero
solutions to the boundary value problem

X"z)+AX(z) =0

on [0, L] with X(0) =0 and X’(L) = 0. For each such A, find a non-zero solution.

4. Explain why

/_7T sfr??t]j;) ((:1; — )% — x2) dt

tends to zero as N — oo for any fixed value of x.

Formula sheet, OVER



Important Formulas

oo
Fourier sine series for f(x) on [0, 7] is Z B, sinnz  where
n=1
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B, = —/ f(x)sinnx dx
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Full Fourier series for f(x) on [—m, 7] is ag + Z(an cosnx + b, sinnzx)  where
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ag = —/ f(x) dx
2 J_»
1 T
ap = f(x)cosnx dx
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The complex version is Z €™ where
n=—oo
1 [7 ,
Cn = o f(x)e ™™ dx
—Tr
Facts: cg = ag, and if n > 1: ¢, = @ and c_, = %

Bessel’s inequalities (Parseval’s identities with equality)
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