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1. Matrix Multiplication

Consider the following matrices:

3 1 4 3 2
a=ia = e[y e-f ]
55 8
8 1 6
1 9 5 7 6 1 2
E_L 3 2 2:| F= 4 1 7 Gig;] H=
3 2 2
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For each matrix multiplication problem, if the product exists, find the product by hand.

Otherwise, explain why the product does not exist.
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(g) G H (Practice on your own)

(h) H G (Practice on your own)
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2. Transition Matrix

Suppose we have a network of pumps as shown in the diagram below. Let us describe the state of A and B g
using a state vector X[n] = [ﬁA {Zﬂ where x4 [n] and xpg[n| are the states at time-step n. (/4| TG’\Q WT'QJ
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(a) Find the state transition matrix S, such that X[n+ 1] = S xlfz
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(b) Let us n(:\JV find the matrlx S~! such that we can recover the previous state X[n — 1] from X[n \M’VMS SU\V"\% (
Specifically, solve for S~! such that ¥n — 1] = S~! ¥[n —}CM&Q/\W
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(d) Redraw the diagram from the first part of the problem, but now with the directions of the arrows
reversed. Let us call the state transmission matrix of this "reversed" state transition diagram 7. Does
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(f) (Challenge practice problem) Given our starting state from the previous problem, what happens if we
look at the state of the network after a lot of time steps? Specifically which state are we approaching,
as defined below?

x final — ’}1_{2’ f[n]

Note that the final state needs to be what we call a steady state, meaning S X finq; = X final-
Also what can you say about x4 [n] +xg[n]?
Use information from both of these properties to write out a new system of equations and solve for ¥
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