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Topics that Will be Covered

o Economic dispatch with linear costs

o Linear programming – General Form

o Types of Solutions

o In-depth example – Matlab code
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Quadratic Programming vs Linear Programming



 Let’s consider two generation units with linear costs feeding a load of 850 MW

 Write the optimization problem to minimize cost

 These two problems give the same solution, why?

 Is the cost the same?
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Linear Programming Formulation – General Form

 General form for a linear optimization program:

o Linear cost function

o Linear equality constraints

o Linear inequality constraints

o Component wise non-negativity 

 Example:  write the following problem in LP 

general form:



9

General Form for Linear Programming
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Topics that Will be Covered

o Economic dispatch with linear costs

o Linear programming – General Form

o Types of Solutions

o In-depth example – Matlab code
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Types of Solutions for Linear Programs - Example

 Let’s consider the following Linear Program:
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Types of Solutions for Linear Programs - Example

 Let’s consider the following Linear Program:
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Types of Solutions for Linear Programs - Example

 Case 1: The minimum is in one of the extreme points
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Types of Solutions for Linear Programs - Example

 Case 2: There are an infinite amount of optimal solutions (a side of polygon)

o This happens when a side of the polygon is parallel to a contour line of the cost 

function
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Types of Solutions for Linear Programs - Example

 Case 3: The LP problem is unbounded (e.g. the cost is –infinity)

o Occurs if the feasible region is open, one side is missing
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Types of Solutions for Linear Programs - Example

 Case 4: Feasible set is empty!

o Occurs when the inequality constraints are not well formulated!
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Types of Solution for LP - Summary

 Case 1: The minimum is in one of the 

extreme points

 Case 2: There are an infinite amount of 

optimal solutions (a side of polygon)

 Case 3: The LP problem is unbounded 

(e.g. the cost is –infinity)

 Case 4: Feasible set is empty!

o Occurs when the inequality constraints are 

not well formulated!
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Solution Methods

 Focusing on well formulated problems (Case 1), we conclude:

 The optimal solution needs to be an extreme point of the feasible set

Algorithms

 This is where the standard form

makes it simpler to find these

vertex (extreme) points

 If we know these points, we can

evaluate cost function at each point

and compare

 Simplex method works in this way

(not covered)
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Topics that Will be Covered

o Economic dispatch with linear costs

o Linear programming – General Form

o Types of Solutions

o In-depth example – Matlab code
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Economic Dispatch Example

 Consider two generator system as shown in the figure

 Generator 1:

o Cost:

o Capacity limits:

 Generator 2:

o Cost: 

o Capacity limits:

 Load power: 

 Losses:
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Economic Dispatch Example

 Consider two generator system as shown in the figure

 Load power: 

 Losses:
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Next Topics

 Next topic we will look at:

o Economic Dispatch with Network Constraints

o LP Formulation

o Locational Marginal Price


