Prof. Ming Gu, 861 Evans, tel: 2-3145
Email: mgu@math.berkeley.edu

Math54 Sample Midterm II, Spring 2019

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 20
2 20
3 20
4 20
5 20
Total 100

Write your personal information below.

Your Name: _ "Dhm(:‘)‘{u l.l}'l

Your GSI: I‘Do\\l’w h\"u L\M

Your SID: N / A
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1. Consider the following map from R? to R?:

o(v)-(55)
Is T a linear transform? Explain.
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1
uz(g), v=<g>, A=uvT,

e What are the dimensions of matrix A7
e Explain that rank (A) <1 for any «, f € R.

2. Let

where o, 8 € R.

e Explain conditions under which rank (A) = 0.

s (L T WX V., DV & 2x \. X, Vs lkz.
Now, LY & 3Ix2.
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3. LetA=<3 4).
a 3

e Dxplain why the matrix A is diagonalizable for a > 0.

e is the matrix A diagonalizable for o = 07

o (he clwmekfrk\t@jm& %AUOGQ A
CH[% W ERCE Py
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1 1 1
A=12 -2 ], b=]0].
3 1 1
min, ||[Ax —b|.

Find the least squares solution for the problem
“The \wsh sgoores solkan & Ahe sare 05 fhe solobion
o
ANAX = Ab.

MRt
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4. Let
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()

Find an orthonormal basis for the orthogonal complement of V.
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5. Let
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