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Solution to Problem 4.4

The generating function b(z) of the batch sizes will be given by

b(z) =0.5(z + z?)

with moments E{r}= F =1.5and E{r}=r2 =25
Using Eq. (4.27), the pdf b’ (t) of the batch service time X will have L.T. of

Lo (8 =05(Lg (5) + L (9))

with moments X* =1.5X and X2 =15X2 +(X)? where X and X2 are the first and second
moments of the service time of a particular job.

Using Eq. (4.33), the mean batch queueing delay Wy, will be given by
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W“b_2(1- r)?.sx (X2

with | asthe mean arrival rate of batches to the queueand r =1 FX asthe offered traffic.

Using Eq. (4.38), the mean queueing delay W for ajob within a batch will be given by

w | X

W, =

This leads to the mean queueing delay for ajob as

W, =W, +W, = 2(1 (15 (X))

The results of Section 4.4 may also be used to get the L.T. of the pdf of the queueing delay
encountered by ajob entering the system.



