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Orthogonal Functions

Inner Product of 2 functions

(i f2) = J. () f,(x)dx

Orthogonal Functions
When the inner product is equal to 0, the two functions or orthogonal.

(i f2) = [L i fa(0)dx = 0

Orthogonal Set

A set of real-valued functions {¢,(x), ¢1(x), p,(x), ... } is orthogonal if

b
(s ) = f b OB ()dx =0 m %7

Norm (Length)

2 b
l#ncol] = [ #2codx

|lon || = fj g

Orthonormal Set

If ||¢>n(x)|| = 1 for an orthogonal set of functions {¢, (x)}
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Orthogonal Functions

Example
Show that the given functions are orthogonal on the indicated interval.

fi(x) = x, fL,(x) = x?; [-2,2]
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Orthogonal Functions

Example
Show that the given functions are orthogonal on the indicated interval.

T 1T
() = x, f,(x) = cos(2x); [—5,5
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Orthogonal Functions

Example
Show that the given set of functions is orthogonal on the indicated
interval. Find the norm of each function in the set.

T
{sinx, sin 3x,sin 5x, ... }; [O, E]

11.1 Page 4



Orthogonal Functions

Example

The functions f;(x) = x and f,(x) = x? are orthogonal on the interval
[—2,2]. Find constaints c¢; and c, such that f3(x) = x + ¢;x? + c,x3 is
orthogonal to both f; and f, on the same interval.
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