Strauss PDEs 2e: Section 1.1 - Exercise 11 Page 1 of 1

Exercise 11

Verify that u(z,y) = f(x)g(y) is a solution of the PDE wug, = u,u, for all pairs of (differentiable)
functions f and g of one variable.

Solution

Suppose that f and g are differentiable functions of z and y, respectively. Then

uz = f'(x)g(y)
uy = f(x)g'(y)
Uzy = f(2)g'(y)

Substituting the expressions,

Therefore, u(x,y) = f(x)g(y) is a solution of the PDE, provided that the functions f and g are
differentiable.
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