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Outline

• Lagrange Dual Problem

• Duality Gap

• Slater’s Condition (constraint qualification)

• Examples
Section 5.2



Summary

Primal Optimization problem

Lagrangian:

Lagrange Dual Function:

Lower bound on the optimal value of the primal problem:

Q: What is the best lower bound?



Lagrange Dual Problem

Formulation:

Notes:



Duality Gap



Duality Gap



Slater’s Condition            (Slater’s Theorem)

For convex optimization problem:



Example: Lagrange Dual Problem for LP

Primal Optimization problem

Lagrange Dual Function:

Lagrange Dual Problem:

Strong Duality Holds:



Example: Least-squares

Primal Optimization problem

Lagrangian:

Dual Function:



Example: Least-squares



Lagrange Dual Problem:



Summary

Primal Optimization problem

Best Lower bound on the optimal value of the primal problem:

Lagrange Dual Problem:

Duality Gap:



Feedback: Questions or Comments?
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