Exercise 1.1
a) Below is the timing diagram showing arrivals and departures.
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b)
	t
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	x1(t)
	1
	1
	2
	2
	1
	0
	1
	1
	1
	1
	1

	x2(t)
	0
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0

	y(t)
	0
	0
	0
	1
	2
	3
	4
	4
	4
	5
	6


c) The table below is for the event-driven model

	k
	x1(k)
	x2(k)
	y(k)
	t(k)

	1
	1
	0
	0
	0.1

	2
	1
	1
	0
	0.7

	3
	2
	1
	0
	2.2

	4
	1
	1
	2
	5.2

	5
	1
	0
	4
	9.9


The table below is for the time-driven model
	t
	x1(t)
	x2(t)
	y(t)

	0.0 – 0.1
	0
	0
	0

	0.1 – 0.7
	1
	0
	0

	0.7 – 2.2
	1
	1
	0

	2.2 – 2.7
	2
	1
	0

	2.7 – 4.3
	2
	0
	1

	4.3 – 5.2
	1
	0
	2

	5.2 – 5.4
	1
	1
	2

	5.4 – 7.2
	0
	1
	3

	7.2 – 9.9
	0
	0
	4

	9.9 – 14.1
	1
	0
	4

	14.1 - ∞
	0
	0
	5


The number of updates is much more in the time-driven model because the event-driven model describes only the state when an event is coming. In the other hand, the time-driven model describes all the states that happen in the system. This is reason why we can take more information from a system with time-driven model.

Exercise 1.3
a)

State:
B = Busy

W = Wait

N = Nothing to do

R = Return (this state is for the robot arm, it takes 0.1 sec to return to it first place)
	t
	x1 (M1)
	x2 (M2)
	x3 (Robot arm)

	0.0 – 0.1
	N
	N
	N

	0.1 – 0.6
	B
	N
	N

	0.6 – 0.7
	N
	N
	B

	0.7 – 0.8
	B
	N
	B

	0.8 – 0.9
	B
	B
	R

	0.9 – 1.2
	B
	B
	N

	1.2 – 1.4
	N
	B
	B

	1.4 – 1.6
	N
	B
	W

	1.6 – 2.1
	B
	B
	W

	2.1 – 2.3
	W
	B
	W

	2.3 – 2.4
	W
	N
	R

	2.4 – 2.5
	N
	N
	B

	2.5 – 2.6
	B
	N
	B

	2.6 – 2.7
	B
	B
	R

	2.7 – 3.0
	B
	B
	N

	3.0 – 3.2
	N
	B
	B

	3.2 – 4.1
	N
	B
	W

	4.1 – 4.2
	N
	B
	R

	4.2 – 5.6
	N
	B
	N

	5.6 – ∞
	N
	N
	N


b) From all the possible states from a) we can see that we need at least 13 states to describe this system. These 13 states are marked with light blue color on the above table.


The sets are described like this: set [x] = {x1, x2, x3}  , where x is integer number.
c) For time interval: [0.0 , 3.0]
	k
	x1(k)
	x2(k)
	x3(k)
	t(k)

	1
	B
	N
	N
	0.1 sec

	2
	B
	N
	B
	0.7 sec 

	3
	B
	B
	W
	1.6 sec

	4
	B
	N
	B
	2.5 sec


d) There are two states where M1 is forced to wait until the robot arm removes a completed piece.
	t
	x1 (M1)
	x2 (M2)
	x3 (Robot arm)

	2.1 – 2.3
	W
	B
	W

	2.3 – 2.4
	W
	N
	R


