Exercises on state automata

Exercise 1

The simplified logic of a lift can be described as follows. The lift is waiting with the sliding door
open (waiting state). When it receives a request to move to another floor, it starts closing the
sliding door. If, during this operation, an impulse is received from the photocell located at the
sliding door, for security reasons the sliding door is opened, and the lift returns in the waiting
state. Otherwise, the lift moves according to the request. As soon as the destination floor is
reached, the sliding door is opened, and then the lift is put in the waiting state. At initialization,

the lift is in the waiting state.

1. Model the logic of the lift through a state automaton (£, X, T, f, z¢).

Exercise 2

A zero-order holder transforms an asynchronous sequence of bits 0 and 1 in a continuous-time
binary signal y(t). The zero-order holder implements the logical implication of the last two bits

received. At initialization, assume that an indefinite sequence of bits 1 has been received.

1. Model the logic of the zero-order holder through a state automaton (€, X, T, f, o).

Exercise 3

A cart moves along a track. Sensors are located at three points on the track (they are denoted A, B
and C in the figure). Each sensor sends an impulse when the cart crosses the corresponding point,
in both directions. For the sake of simplicity, it is assumed that the cart never changes direction

when it is across a sensor.
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1. Provide a logical model of the cart position along the track.

2. Model a monitoring system which localizes the cart over the track, and detects possible

failures of the sensors, by using only the signals it receives from the sensors.
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example of how the zevo-ordev holder works
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Noticing that the output is slways 4 when the last bit is1, @
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4. The cart Fos{tfon s discretized :

I , .0

# interval: 1 2 7 4

state 2¢= #interval ¢ {4,2,3,4}
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2. We add o dummy state colleching possible failure sitvations :

state B: fajlvre

We also define the following output :
{ 0 if a failure has been detected

4  otherwise.
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