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EECS 16A Designing [nformation Devices and Systems |

Fall 2021

Discussion 5B

1. Steady and Unsteady States

(a) You’re given the matrix M:

M

S I
— =

0 0

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 A; = 1
ii. span(,), associated with A, = 2
iii. span(¥s), associated with A3 = %

(b) Define X = av| + BV, + y¥3, a linear combination of the eigenvectors. For each of the cases in the

table, determine if

lim M"¥
n—soo

converges. If it does, what does it converge to?

o B Y | Converges? | lim, .. M"X
0| 0 |#0
0 |£0]| 0
0 | #0| #0
#01] 0 0
#0] 0 | #0
#0 | #0| 0
#0 | #0 | #0

2. Steady State Reservoir Levels

We have 3 reservoirs: A, B and C. The pumps system between the reservoirs is depicted in Figure 1.

UCB EECS 16A, Fall 2021, Discussion 5B, All Rights Reserved. This may not be publicly shared without explicit permission. 1



Last Updated: 2021-09-26 22:08 2

Figure 1: Reservoir pumps system.

(a) Write out the transition matrix T representing the pumps system.

(b) Youaretoldthat A; =1, A, = = 1(2)_1, A= ‘ff—al are the eigenvalues of T. Find a steady state vector
X, 1.e. a vector such that 7x = X.

(c) What does the magnitude of the other two eigenvalues A, and A3 say about the steady state behavior
of their associated eigenvectors?

(d) Assuming that you start the pumps with the water levels of the reservoirs at Ag = 129, By = 109,Cy =0
(in kiloliters), what would be the steady state water levels (in kiloliters) according to the pumps system
described above?
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