MATH528 Lesson22: Orthogonal series

Solution of the Sturm-Liouville problem for y: [a,b] — R defined by

(p(z)y") + (g (fL’)+>\7“( ))y=0
kiy(a) + kay'(a) = , (1)
liy(b) + 12y’ (b )—0

with p, q,7r:[a,b] — R, and A, k1, ko, l1, 15 € R, gives a family of orthogonal functions {yg, y1, ...}

Definition. Given a family of functions B =1{yo, y1, ...} (a basis set), defined on |a,b], orthogonal w.r.t the
scalar product

b
(f.9)= / r(2) f(z) g(z) da,

and a function f:|a,b] — R, a convergent series of the form

= Z Am ym(x)

is known as the orthogonal expansion of f on IB. The scalar coefficients a.,,, are known as the Fourier coefficients
w.r.t. the basis set 3, and are determined as
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or as

am:(faym)

for an orthonormal basis set that has ||y.,| =1.



