EECS20N (Fall 2005) HW7 Solutions

HW 7.1




HW 7.2

(@)
A suitable model is:
0 0 0 a f 1
1 0 0 0 0 0
A = 0O 1 0 0 0 B=1|10
0O 0 1 0 0 0
00 0 1 0 0
g = 0 00 a g } D=1
(®)

The only items in the state-space representation that change are B and D,
which become

D =105 0.5

cocooco










HW 7.5
The following hybrid system will do the job:

1I
s(n+1) = As(n) + bx(n) 1) ;' s(n+1) = As(n) + bx(n)
y(n) = ¢{s(n) +dyx(n) \ Iy = c3s(n) +dyx(n)
|‘l r.f
'I‘ : =
“\ A ummaﬁcLoud}ee&v C‘r}n?pensaa‘f(ﬁ*z ,"'

s(n+1) = As(n) + bx(n)
yin) = cjs(n} +dx(n)

s(n+1) = As(n) + bx(n)
y(n) = c35(n) +dgx(n)

The inputs are two discrete-time signals, v representing the current volume
setting, and x representing the audio signal. Each state i has a refinement that
defines the state update and output as

YneZ sn+1l) = As(n)+ bx(n)
yn) = els(n) +dgz(n).
The guard on each transition into state 7 is a set v; C Inputs given by
vi = {(v(n),z(n),s(n),y(n)) | Tics <vn) < T},

where Ty, - - - , T are thresholds governing the levels where the filtering switches.
Ty = 0 is the lowest level and T = oc is the highest.



HW 7.6

(a) The system generates an event sequence

(18,4 6,79, 10,

at times

1,3,4,6,7,9,10,-.- .
That is, the value of each output event is equal to the time at which it is
produced, and the intervals between events alternate between one and
two seconds. Precisely,

t ift =3k forsome k e N
ylt) = t ift =3k + 1 forsome k € Ny
absent  otherwise

(b) a={(r(r), s(t), u()) | /(1) = 1 Au(t) = absent)
b= {(r(1), s(D, u()y | r(t) = 2 A u(r) = absent}
c = {(r(), s(2), u(t)) | u(r) = reset}

c [ absent
s(t):=0
r(t):=0

(1) € Integers
U {absent)

—»>

u(t) e {reset, absent}




HW 7.7

(a)
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(b)
No, overall state S = {1, 2} X Reals
state = (mode(n), r(n))
mode(n) r(n) mode(n + 1) r(n+1) output y(n)
1 |r(n)| <10 1 2r(n) +x(n) r(n)
| |r(n)| > 10 2 %r(n) +x(n) r(n)
2 |r(n)] <1 | 2r(n) +x(n) r(n)
2 |r(n)| =1 2 %F(FI) +x(n) r(n)
(c)

state(n) = (mode(n), time in mode 2, r(n))

S = {1,2}x{0, 1,2} x Reals




