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Practice Problem Network

1. JetFuel Inc. has a choice of two routes they can take to the airport from the refinery.  Each route is the same distance, but, in addition to the cost identified in question 1 (that are independent of flow and the same for both routes) the cost per item (zi(xi)) along each link (i) is a function of the flow along that link (xi) and can be expressed by the following functions:

z1(x1) = 2x1
z2(x2) = 1/sqrt(x2)


a. What proportion of the truck trips each day should JetFuel route along each link?  All on link 2
b. For each link, does the link cost exhibit economies of scale, diseconomies of scale, or neither?  Describe how this relates to your answer to part a.  Link 2 economies of scale, link 1 diseconomies of scale, this is why all gets routed onto link 2.
c. Explain a real-world phenomenon that provides economies of scale in flow, and one the provides diseconomies of scale in flow.  Traffic exhibits diseconomies of scale, ocean shipping demonstrates economies of scale.
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2.  JetFuel Inc. has a choice of two routes they can take to the airport from the refinery. 
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The cost per item (zi(xi)) along each link (i) is a function of the proportion of flow along that link (xi) and can be expressed by the following functions: z1(x1) = 2x1
z2(x2) = 1/ (x2).  Notice that x1=x and x2=1-x.


a. (5) Write a function for JetFuel’s total transportation cost using link 1 and 2.  total transportation cost per item = z1x1+z2x2 = 2x1x1+(1/x2)x2=2x12+1=2x2+1
b. (5) What proportion of the truck trips should JetFuel route along link 1?  d/dx(2x2+1)=0, 4x=0, x=0
c. (2) For each link, does it exhibit economies of scale, diseconomies of scale, or neither? Link 1 exhibits diseconomies of scale, link 2 exhibits economies of scale.
d. (2) Are economies of scale derived from the fixed or variable portion of transportation cost? The fixed portion, cf/v+cv is the per item cost, cf/v decreases with v, whereas cv does not.
e. (2) Provide an example of a contributor to transportation cost that is independent of shipment size. Driver wages
f. (2) Provide an example of a contributor to transportation cost that is independent of distance traveled. the cost of the vehicle is typically amortized over time, not distance and therefore independent of distance traveled. 

g. (2) Economies of scale are common in transportation.  How does this affect the distribution of flow across networks?  Many carriers consolidate flow along the same links on the network (this can cause congestion).
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