
799 Module B    The Transportation Models

The problem that degeneracy creates is that when we apply the stepping stone method, it is impos-
sible to trace a closed path for one or more of the unoccupied cells or routes. To overcome the problem 
of degeneracy, we need to create an artificially occupied cell. This can be done by placing a 0 or a 
negligible amount representing a fictitious shipment in one of the currently unoccupied cells. By doing 
so, we treat that unoccupied cell as occupied. It is important, however, that we carefully choose the 
unoccupied cell that will be treated as an occupied cell. We should choose that unoccupied cell that 
will allow us to close all possible stepping stone paths. A closer look at Figure B.14 shows that if we 
treat the currently unoccupied Milwaukee–Los Angeles cell as artificially occupied, all stepping stone 
paths for the other unoccupied cells can be closed. This procedure is shown in Figure B.15.

Note that we also want to make sure that we avoid creating an artificial cell that will end up with 
a negative sign when we trace a closed path. To create an artificially occupied cell, some experimen-
tation will be required because not every unoccupied cell will permit us to draw a closed path. The 
solution in Figure B.15 is now a nondegenerate initial solution and an optimum solution can now be 
obtained using the stepping stone method.

Solving the transportation problem is a critical challenge for operations and supply chain managers 
within organizations that seek to identify the best possible mixture of routes among their production 

FIGURE B.14: Transportation Matrix With a Degenerate Initial Solution for the Orion 
Electronics Company Problem Using the Matrix Least Cost Method
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FIGURE B.15: Transportation Matrix by Creating an Artificially Occupied Cell to 
Overcome Degeneracy 
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