c	Now consider a pair of such queues with equal service rates m in series, i.e. with the output of the first queue connected to the input of the second queue.  External Poisson arrivals occur at the first queue only at rate l.  Assuming that the times spent at each node by a task are independent and distributed as in part a, find the probability density function of the time taken by a task to pass through the pair – i.e. the total time spent in the network of two queues;





a	State Jackson's Theorem for closed queueing networks with M fixed-rate servers and population of N customers;


b	Define the normalising constant g(M,N) for this network's equilibrium state probabilities in terms of the ratio, xi, of visitation rate to service rate at server i, 1≤i≤M, and show that, for M, N > 0,  g(M,N) = g(M–1,N) + xM� EQ \d\fo2() �g(M,N–1);


c	Denoting the utilisation of node i at network population n by Ui(n) and its mean queue length by Li(n), show that  Li(n) = [1� EQ \d\fo2() �+� EQ \d\fo2() �Li(n–1)]� EQ \d\fo2() �Ui(n).








