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Time Constrained Shortest Path Problem

Find the shortest path from node 1 to node 6 such that the total travel time 

does not exceed 14 units (Ahuja et al., 1993, p.599

Time Constrained Shortest Path Problem

Find the shortest path from node 1 to node 6 such that the total travel time 

et al., 1993, p.599)



Integer Programming Formulation

Solution: The optimal integer solution is path 13246 of cost 13 with 

Integer Programming Formulation

optimal integer solution is path 13246 of cost 13 with a traversal time of 13.

Source: Desrosiers et. al (2005)



Master problem

Source: Desrosiers et. al (2005)



LP Relaxation of the master problem
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Subproblem

Find negative reduced cost columns to enter the basis

This is equivalent to solving the following 

Find negative reduced cost columns to enter the basis

This is equivalent to solving the following subproblem: 

Source: Desrosiers et. al (2005)



Column Generation Summary

Start with an initial pool 
of columns in the 
master problem

Solve the linear 
relaxation of the  
master problem

Find dual optimal solution
and check if there are 
additional columns with 
negative reduced cost

Add new columns to 
master problem

Column Generation Summary

Master problem is 
optimal

STOP

Start Branch 
and bound

New columns 
generated



Results

Source: Desrosiers et. al (2005)
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