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Scheduling Problem

• Set of time slots and set of agents
• Each agent requires some number of time 

slots and has a deadline
• Shared resource
• Each agent has value for completion of 

task before deadline



Scheduling Problem

• N -- set of n agents
• X -- set of m discrete, consecutive time 

slots
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Scheduling Problem

• Solution vector F = (F∅, F
1
, ..., F

n
), where F

i
 

is the set of time slots assigned to agent i. 
F∅ is the time slots that are not assigned

• Value of solution: 



Example

• Scheduling jobs on a processor. Eight one-
hour time slots from 9 am to 5 pm.

• Reserve price: $3 per hour
• Four jobs, each with its own length, 

deadline, and worth



Example



Scheduling Problem

• NP-complete
• Integer program:



Competitive Equilibrium

• Generalize notion of competitive 
equilibrium to the scheduling problem



Competitive Equilibrium

• Example



Competitive Equilibrium

• Theorem: If a solution F to a scheduling 
problem C is in equilibrium at prices p, 
then F is optimal.



Competitive Equilibrium



Competitive Equilibrium

• Competitive equilibrium need not exist
• Consider processor with two slots, 9 am 

and 10 am, reserve price $3



Competitive Equilibrium

• Theorem: A scheduling problem has 
competitive equilibrium solution iff the LP 
relaxation has an integer solution.



Auction algorithm



Auction algorithm
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