Prob 1

Exercise 10.8 .
We assume that the graph is complete. Let z. be equal to 1 if the edge ¢ is used in any of the routes,

0 otherwise. The formulation is as follows.

minimize E dea,
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Prob 2

Exercise 10.10 _ _
Let 7 = {0,1,...,T}, where 7" is an upper bound on the total time to complete all jobs. Bach job

consists of m phases denated by (5,7}, r = 1,...,m. The rth phase of job j is processed by machine
M. Let J = {(j,r) | §=1,....,n, r =1,... K}. The processing time of the rth phase of job j

is then pj(-,;. Let £z be equal to 1, if the vth phase of job 7 is being processed at time ¢, and 0
otherwise. Let C;, be the completion time of the rth phase of job j. Then, the objective is

minimize ZCJ:““'
i
Clearly, the total time phase r of job j spends in the system equals its processing time, ie.,

Z Timt = Pitr),d-
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In addition,
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Chr (L + Pjiras)
The precedence constraints are modeled as follows:
Chr 2 Cirt + Pitr),5-

Let My = {(4,7) |the rth face of job j is processed by machine k}. Because each machine should
process at most one job at every time
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