
Partial Differential Equations

Problem 1. Find solution of the equation

xyzx + xzzy = yz

passing through the curve z = 1 + y2, x = 1 (if exists).

Problem 2. Using Green’s first identity��
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prove the uniqueness of solution for the Robin problem

Δu = 0 in D,
∂
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u(x) + a(x)u(x) = h(x) on ∂D,

provided a(x) > 0 on ∂D.

Problem 3. Solve the Dirichlet problem for the exterior of a circle

Δu = 0, x2 + y2 > a2

u = h, x2 + y2 = a2

and u bounded as x2 + y2 → ∞, given that h(a, θ) =
∞�
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αn cos 2nθ (in polar

coordinates (r, θ)).

Problem 4. Let Ω = {(x, t) : x ∈ (0, a), t ∈ (0, T ]} and
∂pΩ = {(x, t) : x = 0, t ∈ [0, T ] or x = a, t ∈ [0, T ] or x ∈ [0, a], t = 0}.
Suppose u ∈ C2(Ω) ∪ C(Ω̄) satisfies ut − uxx + cu < 0, where c ≥ 0, in Ω.
Show that max
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u = max
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u given that max
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u > 0.
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