
Fourier Series as an Inner Product Space

	 • Space : f ≡  τ-periodic functions f(t) that are periodic over t = [−τ / 2→τ / 2] , with ω = 2π / τ

	 •  !  Real Basis : n ≡
sin(nωt) n = 1,...,∞

1/ 2 n = 0
cos(nωt) n = –1,...,−∞
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	 •  !  Complex Basis : n = einωt

	 ➔ Basis is Orthonormal : n m = δnm

•  ! Inner Product : g f ≡
2
τ

g(t) f (t)dt
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•  ! Inner Product : 
 
!g !f ≡ 1

τ
g*(t) f (t)dt
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➔ Completeness : any f = n n f
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