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Outline

• KKT Optimality Conditions

• Examples

Section 5.5.2, 
5.5.3



Recap

Primal Optimization problem

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

Lagrange Dual Problem:

Duality Gap:



Primal Optimization problem Lagrange Dual Problem:

Optimality Conditions

Does not need 
to be convex( )



Karush-Kuhn-Tucker Optimality Conditions

Assumptions:

KKT Conditions:

Condition 1: Primal Feasibility

Condition 2: Dual Feasibility



Karush-Kuhn-Tucker Optimality Conditions

Condition 3: Complementary Slackness



Karush-Kuhn-Tucker Optimality Conditions

Condition 4: Stationarity



Karush-Kuhn-Tucker Optimality Conditions

Stationarity

{Primal Feasibility

Dual Feasibility

Complementary Slackness

Assumptions:



Karush-Kuhn-Tucker Optimality Conditions

Non-convex Problems - Necessary Condition



Karush-Kuhn-Tucker Optimality Conditions

Convex Problems – Sufficient Condition

KKT conditions are 
- always sufficient 
- necessary when strong duality holds

Summary:



Example:

Primal Feasibility

Stationarity

Dual Feasibility

Complementary Slackness



Example:

Primal Feasibility Stationarity

Dual Feasibility

Lagrangian

Complementary Slackness



Example:
Primal Feasibility

Stationarity

Dual Feasibility

Complementary Slackness



Primal Feasibility

Lagrangian

Stationarity

Example:
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