
Review 1

Know definitions of inner products and be able to compute them

Rn, 〈x,y〉 =
n∑

i=1

xiyi, Cn, 〈x,y〉 =
n∑

i=1

xiyi

`2(Z), Real case 〈x,y〉 =
∞∑

i=∞

xiyi, Complex case 〈x,y〉 =
∞∑

i=∞

xiyi

L2[0, 1], Real case 〈f(x), g(x)〉 =

∫ 1

0

f(x)g(x) dx

L2[0, 1], Complex case 〈f(x), g(x)〉 =

∫ 1

0

f(x)g(x) dx

Definition of norm ‖f‖ = (〈f, f〉)1/2, ‖x‖ = (〈x,x〉)1/2, orthogonal vectors, orthogonal func-
tions, orthogonal sequences.

Know definitions of periodic functions, Fourier coefficients/ Fourier Series. Be able to com-
pute Fourier coefficients for simple cases (i.e. maybe an easy integration by parts).
Examples:

Complex case

cn =

∫ 1

0

f(x)e−2πinxdx for n ∈ Z,
∞∑

n=−∞

cne
2πinx

Real case

a0 =
1

2π

∫ π

−π

f(x)dx, an =
1

π

∫ π

−π

f(x) cos(nx)dx n = 1, 2, 3 · · ·

bn =
1

π

∫ π

−π

f(x) sin(nx)dx n = 1, 2, 3 . . . , a0 +
∞∑

n=1

an cos(nx) + bn sin(nx)

Know and be able to use Parseval’s Identity, Weierstrass M-test, definition of uniformly
continuous.

Euler’s Formula eix = cos(x) + i sin(x)

1


