LAST NAME: ey FIRST NAME: Quiz 3

MATH 602, Differential Eﬁuations Prof: Dr. Adam Larios

Notes, books, and calculators are not authorized. Show all your work in the blank space you are

given. Always justify your answer. Answers without adequate justification will not receive credit.
Notation:
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1. Consider the following problem for the heat equation.
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w(0;2) =10, all; 1) =10 w(z, 0) = up(z),

where k > 0 is a constant.
(a) (4 points) Show that
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(You don’t need to justify commuting a time derivative with a space integral.)
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(b) (3 points) (Uniqueness) Suppose that v and v are both solutions to the above problem
with the same initial data ug. Show that u(z,t) = v(z,t) for all times t > 0.
(Hint: Consider which equation the difference u — v satisfies. Use the fact that k& > 0.
There is no need for inequalities here.)
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2. (8 points) Solve Laplace’s equation, uzz + uyy = 0, inside the rectangle 0 <2z < L,0<y <
H, with the following boundary conditions
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