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Problem 1 (30 poinis): Consider a cid sl acmouse Uit move around a
honse with the following lyont:

Room 2

1o |

Room 3

Each animal stays atb a visited room for a random time Ty € {e,m}, with
mein 7, < 00, aml then it woves to one of the other rooms with equal

probability.

iii.

{10 pts) Arpue that no malter what are the jnitial locations at time 0,
the animals will find {hemselves in the sane room in finite time.

(10 pts) Assmning that the sojourn fimes spent ad the different roowns
by cach animal are exponentially distributed, develop an analytical
method for cotnpuiing the expected time that it will take for the first
ocenrrenee of the event deseribed inilem #1 above, assuming thal the
animads start in different, rooms.  Please, provide as many details as
YOu ¢l

(5 pts} Use your work in parts (1) s (i) above to investigate how
the expeeted time that s computed in paet (1) s impacted by the
initial placement of the animals in the three rooms (always under the
asstumption that this placement puts the animals in separate rooms).

(5 pts) Does your method apply to the case that sojourn tinies are not
expoucntiolly distributed by they are drawn from some other distri-
butions with the smoe means?
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Problem 2 (20 points): Consider a quencing system with ae piarallel
expotiential servers with contmon processing vate g Currently, all severs are
husy and also there are # customers waitig in the guene. Upon observing
this state. the manazement decides to shut off the admission proeess, and et
the system clear its enrrent. workload, Assuming a non-idling policy on the
part of the servers. determine the mean and the sariance of the necessary
time to clear this workloud.
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Problem 3 (30 points): Consider a 3-state continnous-time Markov chain
with the following inhnitesimal gencrator natrix:

1.0 (.50 0.5
0.0 0.5 (.5
Ly 0.0 1.0

i, {10 pts) Argue that this chain s a limiting probability distribution
ad compute this distribution.

ii. (10 pts} Furthermore, suppose that when visiting slate i,ie {1,213}
the process colleets a reward with rate v, $ per time unit spent at thi.
state. These rades are provided by the vector r = [10,5, 3]. Compute
the average roward per unit of time that is collected by the considered
process i steady stade.

iii. (10 pts) Finally, suppose that the guantities Iliat are quoted in vector
rin step (i) above, are ot reward rates, but i lump amount of reward
that the process reccives every time that it pets into the corresponding
state 7. Compute the average reward per anit of time that is collected
by the considered process in steady state under this new situation,
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Problem 4 (20 points): In Homework 2 you were called to argue in
rather informal |/ intnitive ters that, when X s an exponentially dis-
tribmted random variable, F[X7|X > 1] = E[(.N +1)7).

Now, please, provide an analytical prool for the above result,
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