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Dis 5B Worksheet

Tuesday, July 21, 2020 11:23 AM

2 Dirty Dishes

I am a trip planner who lodges travellers at Bob’s Bed and Breakfast. At the begi
each day, Bob will do half of the dirty dishes in the sink. During the day, eacl®f his ;,uesls
will use 4 pounds of dishes mlnmﬁ'rrt'rg'hth pound of dishes for e sach poun :

already in the sink at The begimning of the day (as Bob’s kitchen gets too messy).
ready Inthe s

a) What is the state vector for Bob’s kitchen sink system? What are the inputs? Write out

the state space model.
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¢) On Wednesday morning (before Bob gets up), there are 4 pounds of dishes in the
sink. On Wednesday, Bob has 4 guests, and on Thursday, he has 5 guests. How many
pounds of dishes are in the sink after Thursday? \ l
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tric trip planner and I want Bob to have exactly 12 pounds of dishe: \ N [
e has 24 pounds of dishes in his sink. How many sts should I lodge \ l ‘ I
‘s Bed and Breakfast today? How many guests should I lodge tomorrow? \‘D LN '\Q
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e) Now suppose 5 guests come to Bob’s kitchen every day. At the equilibrium state, how
any pounds of dishes will remain in the sink?

—_—

, A\ 1 L———ﬂd;fle:#wﬂpsw




/\

x Ui = YM <4—~><E</J> ufj
CebX 4] = v(ad = ¢ *
. ‘*w%%”*y )

Dis5B Page 10



3 Differential equations with piecewise constant inputs \_______—_J

Let x(-) be a solution to the following differential equation:

i_'{H]=.-1|[.\'HI—u[!]]. (4)
dt

Let T > 0. Let x[-] “sample” x(-) as follows:

x[n] = x(nT). (3)

Assume that u(-) is constant between samples of x(-), i.e.

u(t)=u[n] when nT<t<(n+1)T. (6)
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a) We will approach solving this differential equation iteratively in intervals of size T.
What is the solution x(t) for t € [0, T)?
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b) Using your solution revious part, sampleitatt = T tow
x[0] and u[0].

from the previous part, s rrite x[1] in terms of
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