EECS 16A Dis 5B Notes

Tuesday, September 28, 2021 2:12 PM

1. Steady and Unsteady States

Feed back

(a) You're given the matrix M:
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Which generates the next state of a physical system from its previous state: X[k + 1] = MX[k]. Find the
eigenspaces associated with the following eigenvalues:

i. span(V)), associated with 4; = 1

ii. span(y,), associated with A, = 2

iii. span(¥3), associated with A3 = §

i ne 1 (M-X1)x =D

R L =
a2 z |%xz=0
© |4 -2
v) ®) Q-
St \-L
2 s 2
[ 0 0 -2
© © (
i, k,o\:
L ! L
| 272 % 73
6 (3 -1
-6 6 9-3

E‘\W vmhre,/ e_igm veChur rece P :

1' Sef vp Mx = XX
a Eind vhor voles for X resolF in c aon—via| nyilspace
oot (MDY = 6
Non-trivial nollspoce &) Oe;l—(_M—-)i); D
J hawve fo sowe  chos Pol«,mm.“c»l for N's
3, ﬂU9 o X;'s to sdve b the vedtors in e aom—trivia
wilspuct =7 LiGanvectors

-
—

Ustuck e-vals <) e-ves LT

s

NS .

0 -12, P l |
& x> Q vz | o Spn 0

0 5 -2 )

(b) :Debflin(ij fv't= qﬁl —i—f BV, + V3, a linear combination of the eigenvectors. For each of th the ew, a’l'erf %\m 0\_ b &SFS -€0'/ Rg
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2. Steady State Reservoir Levels
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We have 3 reservoirs: A, B and C. The pumps system between the reservoirs is depicted in Figure 1.
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Figure 1: Reservoir pumps system.

(a) Write out the transition matrix T representing the pumps system.
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(b) You are told that A1 =1, A, = 3]%)&, Az = ﬁ% are the eigenvalues of T. Find a steady state vector ezwdws w /\/ ﬂ'

X, i.e. a vector such that 7xX = X.
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(c) What does the magnitude of the other two eigenvalues A, and A3 say about the steady state behavior

_ ({2~

of their associated eigenvectors?
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(d) Assuming that you start the pumps with the water levels of the reservoirs at Ag = 129, By = 109,Cp =0

(in kiloliters), what would be the steady state water levels (in kiloliters) a ng
described above?
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