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EE 679, Queueing Systems (2000-01F)
Solutions to Test -3

1.  For the service time distribution given, the service may be considered as being
given in two stages as shown
in the   figure.
Let System State = (n, m)
where n is the number in the
system and m the the stage
where the customer currently
being served is to be found. The state transition may be drawn as shown. The

balance equations for these can also be written
as follows -

12110 5.0 ppp µµλ +=

2221011 5.0)( pppp µµλµλ ++=+

1112 5.0)( pp µµλ =+

1121 pp λµ =

211222 5.0 ppp µλµ +=

Choosing any four of these (i.e. the most convenient ones), we solve for the state
probabilities in terms of p0 to get -
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Now using the Normalizing Condition, we can find p0 to be -
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The Average Departure Rate from the Queue may be found using either of the two
approaches -

(a) )()(5.0 22122111 pppp +++ µµ
or (b) )( 12110 ppp ++λ

Using either approach, we get this to be 
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2. (a)

2. (b)

01 )75.0( pp λµ =

012 )25.0()75.0( ppp λλµµ −+= Balance Equations

& 123 )5.0()25.0( ppp λλµ +=

Solving, we get - 01 )75.0( pp ρ=
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P{batch is refused entry into the queue}
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