Math 126 Final Exam

UCB Summer 2025
August 14th. 2025

Remember that the exam is closed-book. You will have 1 hour to complete the exam. There are 4
questions. You may use the front and back of each page, and there will be plenty of space ( If you need
extra paper for any reason, please attach it via paperclips or staples). Please Write your full name and SID
below. Good luck!
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] he tollowing questions mav be answered with true or false. You do not need 1o explain vour answer
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1 clear and box it for each part.

art A) Let the Fourier coefficients of f(r) be ex|f] L Then. f(r) € CY(T).
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Part B) Let H}(R) = {f € H'(R) | f(z) = limnoo Pn(2), pn(r) € CZ(R)}, so Hy is the closure of the
smooth functions in the H' norm. Then, H{ is a Hilbert space.
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Part C) If we consider the 1-D heat equation on a metal rod of length [, and insulate the ends from
heat. this corresponds to Dirichlet boundary conditions on the heat equation.
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2 Problem 2
Suppose that U C R™ is a bounded domain with U € B(0, R) for some R > 0. Assume 1 € CHU:R) N
CY(U:R) satisfies

“Au=f
ulpy =0

for some f € CO(U) (so that f is bounded on U).

Part A) Find a constant ¢ > 0 depending perhaps on f and R such that u + clz|* is subharmonic on U.
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3 Problem 3
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Let u e C2(J0.x) x U) for some bounded domain 7 € R” satisfy
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for all ©* ¢ C™ (0. x) x U). Show that u solves the wave equation
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4 Problem 4
Recall that {ﬁ(""""} is a basis for L2((—7.7)).

Consider the domain (0. 7) and the orthonormal sequence ¥ (x) = \/gsin(k:r), Show that {uy} is an
orthonormal basis for L2((0. 7)) (you only need to show that it is a basis, nosr that it is orthonorm“!), /.ﬁ,,;,
Given f € L2((0.7)). we may extend f to an odd function on (—m,x). If [T f(x) sin(kx)dr = 0 for all k.

what can you say about [ fa)elkrda?
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