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For this network we have the following state diagram (labeling the states
only by the number ki present at node 1):

IJ-Z liz Ho }12
(1 —aduy (1 —aliy (1 —-al iy (1 —aluy
The balance equations for py, are:
pape = (1= ) 1Py ky=0 ]
lup+ (1 — ) il i, = H2Pi—1 +(—pipen 0<ki< K |
(1 —a)upx = papx-1 k1= K n

Noting that this is the same state diagram as Fig. 3.8 for M/M/1/K (and
also for Exercise 3.12), we immediately solve for py, from Eq. (3.43).

1____”'_2__-

(1—a) “

o = —— | |" o<k<k n m
(1—adpy

e
(1 - Ot) M1

The first node is busy a fraction (1— po of the time. For a very long time

interval 1, the first node is busy for (1 - pg)r seconds. While node 1 is

busy, customers jeave the system at rate opy. Thus a,u.1(1-‘p0)T is the
average number of departures during 7. Therefore, by renewal theory ar-

guments, the average time between departures will be ——— O,
ap (1= po)

upon substituting for po, the average interdeparture time is
K+l
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