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1  	Let G(K) be the normalising constant for a closed Jackson network of M servers with constant service rates  m1,..., mm, visitation rates e1,...,em and population K. Prove that in the steady state,





		P(Ni=k | Nj=h) =  � EQ \b(\f(ei,mi))  �k � EQ \f(Gij(K–k–h),Gj(K–h))  �		(1≤i≠j≤M)





where Ni is the random variable for the queue size at server i and Gi, Gij are the normalising constants for the network with servers i, i and j respectively removed.








2	Implement an algorithm for computing these normalising constants; you are recommended to use Mathematica or Maple for this purpose, but any programminglanguage is acceptable.  Test your algorithm numerically by computing the utilisations of the servers in a closed 10-node network with populations up to 20, where server 1 has service rate 1 and the other servers all have rate 2.  Server 1 is connected to each of servers 2-6 with routing probability 0.1 and to servers 7-10 with routing probability 0.125.  All tasks proceed to server 1 after leaving any of servers 2-10.





	What numerical problems arise as the population keeps increasing?  Briefly, how could you (a) overcome them numerically; and (b) avoid them mathematically?











