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Figures and images used in these lecture notes are adopted from
Differential Equations with Boundary-Value Problems, 9th Ed., D.G. Zill, 2018 (Metric Version)
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11.1: Orthogonal Functions

11.2: Fourier Series

11.3: Fourier Cosine and Sine Series
11.4: Sturm-Liouville Problem (BVP)

11.5: Bessel and Legendre Series
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' 11.2: FOURIER SERIES Ayt
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IS a complete orthogonal set of trigonometric functions
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e A Trigonometric Series for f(x)onI = [—-p, p]
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f(z)onI = [—p, p]
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e f, f': piecewise continuous o@
| — may havée discontinuities at number of points

THEN,

— at a point

theg fourier series of f(x) donverges té f(xz) §t)the point |
'\ e |

— at a point of discontinuity

the fourier series of f(x) converges to the average
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'® Fourier Series f(x)onI = [—-p, p]

= f(z) = EO-I- 21 (an-COS%:f: -+ bn-sin%w)

— 1 /_p f(xz) dx
/ f(x) - Cos?m dx

f f(x) - Sln—:r dx

® Sequence of Partial Sums
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