Math343 Test 2

Name: go'MS

Directions: Show all work. No credit for answers without work.

Oct 21, 2022

1. Three cities, A, B, and C share a population. Each year, a certain percentage of people living
in a city stay or move to another city according to the diagram below. For example, in a
year, 90% of the population of city B stays in city B, 5% moves to city A, and 5% moves to

city C.
98% 90% 80%
2% 5%
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(a) [10 points] Given the initial population vector xg = | by |, find a matrix A such that
Co

the populations after one year are given by x; = Axg.
a, = 0.9% &, b‘o§bb
b= 0.02q, + 016, +0.2¢,

¢ = 0.o5b, + 0.%c,
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0.02 0.9
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(b) [15 points] Given that 15 million people in total live in cities A, B, and C, ind equi-
librium populations (if they exist).
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2. Let T: R? — R3 be a linear transform that maps [ 4 ] to | —2 | and [ 9 ] to | 2 |.
0 3
(a) [10 points] Determine the image of { 13 } under 7.
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(b) [5 points] How many rows and columns does the standard matrix for 7" have?
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3 4 } . Express A as the product of elementary matrices.

3. [10 points] Let A = {
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4. [10 points] Suppose that {vi,Vva,...,v,} is a linearly dependent set, but removing any single
vector in the set gives a linearly independent set of size p — 1. Let ¢y, ..., ¢, be scalars such
that c1vi +cave + -+ - + ¢pvp, = 0. What can you say about c1,...,¢,? Explain.
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5. [15 points] Find the inverse of the following matrix.
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6. [5 points] Give geometric descriptions of all subspaces of R2. AY2
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7. [2 parts, 10 points each] Let A and B be the given matrices below. We are given that A
and B are row-equivalent.
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(a) Find a basis for Col(A). b b e due s
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(b) Find a basis for Nul(A).
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