Exercise 2

A low-cost hotel has a small fitness centre with only two identical equipments. A guest willing to
have physical activity, uses one of the equipments, if available, otherwise she comes back to her
room. The fitness centre opens at 10 AM and closes at 10 PM. The guests arrive at the fitness
centre according to a Poisson process with average interarrival time equal to 15 min, whereas the
duration of the guest’s use of an equipment has a distribution which can be approximated by an

exponential distribution with expected value 30 min, independent of the guest.
1. Model the fitness centre using a stochastic timed automaton (€, X, T, f, zo, F).
2. Compute the probability that both equipments are busy at 10:20 AM.

3. Compute the probability that at least one guest has to stop training at 10 PM.
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2. We havelo compute P(X(t)=2), where t= 20 min

-1 h
_/2> ovrs

—T:) accom[ph'slq Um's, we ﬁ'rst trewsform Uﬂe, 9&1(%&5‘24'(,
Eimed aulomalon with Poisson clock. str veture to
3N ec.]ul'\!e|ent CTHMC.

o@io@ie

i 3



[ -A A0 _4 4 O]
=> Q: r‘ “0\"’"") A 2 -6 4
| O 2f 2] |0 4 -4

[}

TTQ:[ 1 O o) ]
/
Pxol o) FXO () Pxo (2)

2 at| ©
=> P(X(®)=2)= i) |o|=Te |[o|~ 0.2238
1

l 1
o= % hours ;

Ti(£)=[ P(x(®)=0) P(x(t)=1) P(x(e)=2 ]

Using Matlab:

Matrix Q

Q=[-440; 2-64;04-4]:

o

$ Initial state probability vector

pi0O = [ 1 0 0 ]:
State probability wvector at time t

=
t = 1/3;
pit = piO*expm(Q*t)
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3 We hsve To QomPute, P(X(t)=4>+ P(X({:)=£) ,

where T = 12 hours .

With the seme spproach s before:
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Here t=12 hours

Using Matlab:

£ State probability wvector at time t
t = 12;
pit = piO*expm(Q*t)
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Usims Matlab:

$ Matrix Q
Q=[-440;2-64;04-417];

% Initial state probability vector
pi0O = [ 100 ]:

% Plot of state probabilities vs time
T = 0:0.01:15; % Time grid
PI = []:
for £t =T,
PI (end+l,:) = piO*expm(Q*t); % State probability vector at time t
end
plot (T, PI)
xlabel ('time [hours]"')
vlabel ('state probkabkilities')
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