ISyE 3101 Introduction to Supply Chain Modeling:
Logistics

Fall 1999

Exam 2

November 17, 1999

Instructions
1. There are 4 pages.
2. Do your own work.
3. Show all calculations.

4. Give it your best shot!

Question 1

1.1 Name three ways in which the length of the order cycle can be reduced. (3)
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1.2 What are the three most important factors carriers take into account when determining
their freight rates for a shipment, as reflected in their rate tables? (3)
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kv 1.3 Explain “blanket rates” in transportation. Draw a graph, clearly label the axes, and
explain why this rate structure comesaabout. (3)
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1.4 Name and describe 3 terminal services provlded by for-Mre carriers.
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Use Dijkstra’s algorithm to determine the shortest path from node 0 to all other nodes in the
network. Show your calculations in the given table, and give the final shortest distances and
shortest path predecessors for all nodes in the final 2 rows of the table. Draw the shortest
path tree from node 0 to all other nodes on the given network.

Distance and Predecessor Labels:

(15)
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- Question 3

Loads are to be transported from the distribution center at node 0 to customers at the other
nodes of the network. The sizes of the loads to be delivered at the customers are as indicated
next to the nodes in the following network. The capacity of our vehicle is 200 units. We want
to find a set of vehicle routes that visits each customer once and delivers the appropriate
loads, such that the loads delivered on any route do not exceed the vehicle capacity, and the
total of all route lengths is minimized.

3.1 Solve a Bin Packing Problem to estimate the number of vehicles needed to make the
deliveries. Use the First-Fit Decreasing heuristic. (10)

ftem [foad size ;70 8S TS T €S bo o S0 45 25 3
wistmerfrode F ¢ 9 j2 3 ] IS & /1 S 4 2 4 /0

: S ) 25 20 2o
Ttems/|loads 1n bin 1. & /2) 7 —; g /(3

Iém?//md-? nbn2: 3,/ 5 -
IE@mS’//oadg in bin 3. /5, 6,11 Number oF yehicles

TtenS/ loads i bing g, 2, 4, 10,9, 13 needed = (/.

- 3.2 Use a “route-first cluster-second” heuristic to find a good set of vehicle routes. First
k use the nearest neighbor heuristic to find a tour through all the nodes in the network
that attempts to minimize the total tour length. Number the arcs in the sequence
that you choose them in constructing the tour. Then construct the individual vehicle
routes. Draw your vehicle routes on the given network. What is the total length of all
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