Math 2568, Quiz #12, Spring 2015 Name K EY

Instructions: Show all work. Some problems will instruct you to complete operations by hand, some can
be done in the calculator. To show work on calculator problems, show the commands you used, and the
resulting matrices. Give exact answers (yes, that means fractions, square roots and exponentials, and
not decimals) unless specifically directed to give a decimal answer. This will require some operations to
be done by hand even if not specifically directed to. Be sure to complete all parts of each question.

1. Find the equilibrium vector of the matrix P = [é 5] algebraically. Be sure to properly normalize

b
the vector.
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2. Use your calculator to find the equilibrium vector of the stochastic matrix P = [.2 .8 .2].
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Explain the steps you took to obtain the vector. Then demonstrate that it is the correct equilibrium
vector by multiplying by P.
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3. Solve the discrete dynamical system given by X, = [_0(')33 211] Xy. Sketch a graph of the

eigenvectors and plot some sample trajectories. Is the origin an attractor, a repeller or a saddle

point?
(22X +i2ee X —>[_‘."3° UH A
¢33 ~ LYNtA" Tt 12 =0 \::-;-1;,(?:2
AV -4 X+ US =0 —7?:‘ [23]
(=D D0 o ) s
A=.q, A=.S -~ L noEr

e 17/
/".’:4’:‘“

o ey i
—

A peusats
4. Solve the system of ODEs given by X' = [_21 _32] X. Sketch a graph of the eigenvectors and plot

some samiple trajectories. Is the origin an attractor, a repeller or a saddle point?
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