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Separation of space and time

f(x, y) = g(x)h(y)⇐⇒ ffxy = fxfy

Proof: =⇒

ffxy = ghgxhy

fxfy = gxhghy

Proof: ⇐=

For nontrivial case f(x, y) 6= 0,

ffxy−fxfy = 0→ ffxy − fxfy

f 2(x, y)
= 0 =

∂

∂y
{fx

f
}

{fx

f
} = α(x)

∂

∂x
(ln(f(x, y)) = α(x)

ln(f(x, y)) =

∫
α(x)dx+β(y)

f(x, y) = expφ(x) + expβ(y)

f(x, y) = Φ(x)Ψ(y)

Example: separable

f(x, y) = 2x2+y−x2y+xy−2x−2 = (−x2+x+1)(y−2)

fx = 4x− 2xy + y− 2

fy = 1− x2 + x

fxy = −2x + 1

ffxy = fxfy

Example: not separable

f(x, y) = 1 + xy

fx = y

fy = x

fxy = 1

ffxy 6= fxfy
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