Prof. Ming Gu, 861 Evans, tel: 2-3145
Email: mgu@math.berkeley.edu
http://www.math.berkeley.edu/~mgu/MA54F2016

Math54 Final Exam, Fall 2016

This is a closed everything exam, except a standard one-page cheat sheet (on one-
side only). You need to justify every one of your answers. Completely correct answers
given without justification will receive little credit. Problems are not necessarily ordered
according to difficulties. You need not simplify your answers unless you are specifically
asked to do so.

Problem | Maximum Score | Your Score
1 10
2 15
3 15
4 15
5 15
6 15
7 15
Total 100
Your Name: TZ\\()"&“[ Rakes
Your GSI: Eric H'*HMV\

Your SID: UOT 7 YZ
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\%et matrices A, L, U € R™" satisfy
A=LU,

where L is invertible lower triangular and U is upper triangular.

(a) Show that the first column of A is a multiple of the first column of L.

(b) For any 1 < k < n, show that the k-th column of A is a linear combination of the first
k columns of L.
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VAet V be the space C[—1, 1], define the inner product

(.9 = [ f(z) gla)da

for any f,¢g € C[—1,1]. Find an orthogonal basis for the subspace spanned by the polyno-
mials 1,z and z2.
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AAt A € R™™ and B € R™P be matrices such that
AB 0.

/

(a) Show that the column space of B is a subspace of the null space of A.
(b) Show that rank(A) + rank(B) < n.
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5. Solve the given initial value problem

y'+y' =0, y0)=1, y'(0)=0.
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(a) Find a general solution of

(b) Solve the initial value problem
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\/(:)/F ind the values of the positive parameter A\ for which the given problem below has a
nontrivial solution.

'+ y=0 for 0<z<m y(0)=0, y(m)=0.

(b) Compute the Fourier Cosine series of the function f(z) = z on the interval [0, ].
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