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SOLUTION HW 1.

The state space of {X(t),t > 0} is {0,1,...,k}. Note that when X(¢) = ¢, ¢ machines are
working and hence can fail at rate iu, and (k — 7) machines are under repair at a total rate
of (k —i)A. Following the development in Example 6.5, we see that {X(¢),¢ > 0}is a CTMC
with the following transition rates:

Giit1 = (k=X 0<i<k-—1,
Giji—1 =1ip, 1<i<k,
gii=—ip—(k—i)A, 0<i<k.

All other elements of the rate matrix are zero.

Same as above, except that in state 4, min(r, k — i) machines are under repair. Hence we have
Giit1 =min(k —4,7)\, 0<i<k-—1,
Giji—1 =1ip, 1<i<k,
¢ii =—ip—min(k —i,r)A, 0<i<k.

All other elements of the rate matrix are zero.

The state space of {X (¢),t > 0}is {0, 1, ..., k}. In state 4, i wires share a load of M kilograms.
Thus each breaks at rate uM/i. Hence the next break occurs ate rate puM.. This yields the
following rates:

0,0 =0, gi1=pM, 1<i<k.

Since the arrival process is Poisson, service times are exponential, and the number of active
servers depends only on the number of customers in the system, {X(¢),t > 0}is a birth and
death process with the following parameters:

A=A, >0,

po for1<i<5
2u for 6 <i <8

i =< 3u for 9 <i<12
4p for 13 <i <15
5u  for 16 <1

The state-space of the system is {0,14,1B,2,3,4,...}. The state 1A (1B) indicates that there
is one customer in the system and he is being served by server A (B). Otherwise, the state i
indicates that there are ¢ customers in the system. The triggering event analysis shows that
{X(t),t > 0} is CTMC with the following transition rates (we show only the positive rates.)
9010 = A, qo1B = A(1 —a),
QA0 = H1, Q1A2 = A,
G1B,0 = M2, q1B2 = A,
Q214 = M2, @21B = M1, G23 = A,
Qiit1 = A, Qii—1 = 41, p2, © > 3.



