
1 : Dirichlet’s boundary conditionsu(t, a) = α(t), u(t, b) = β(t), an, cn disappear.

2 : Neumann boundary conditionsux(t, a) = 0, ux(t, b) = 0,bn, dn dissapear.

3 : Mixed boundary conditionsu(t, a) = α(t), ux(t, b) = 0

4 : Periodic boundary conditionsu(t, a) = u(t, b)&ux(t, a) = ux(t, b).
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Wave equation: ∂
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transport equation ∂u
∂t

+ c(x)∂u
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= 0 then solve dx
dt

= c(x). for example c(x) = e−x then we get ex =
t + C. Let ξ = ex − t, η = ex + t andu(t, x) = v(ξ, η). Then differentiate, we see that solution only
depends on ξ or η then use boundary conditions.

Heat equation:ut = uxx so then use seperation of variables ofu(t, x) = T (t)X(x) ⇒ T ′(t)X(x) =
T (t)X”(x).
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ForAutt + Butx + Cuxx + Dut + Eux + Fu = G, then hyperbolic ifB2 − 4AC > 0, parabolic
ifB2 − 4AC = 0butA2 +B2 + C2 ̸= 0, elliptic ifB2 − 4AC < 0.
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