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CONTEÚDO PROGRAMÁTICO

1. Linear Programming
1.1.The Linear Program
1.2.Linearity hypotheses: additivity, proportionality, divisibility and certainty
1.3.Classic formulations: the diet problem, the transportation problem, production planning problems, 

cutting and packing problems

2. Graphical solution of linear programs
2.1.Drawing two dimension feasible search regions (polytope)
2.2.Characterizing feasible regions
2.3.Finding optimal solutions by analysis of the gradient vector and function level curves

3. Linear Algebra and Convex analysis
3.1.Vectors and Matrices
3.2.Convex sets and convex functions
3.3.Polyhedral sets and cones
3.4.Extreme points, directions, extreme directions, faces
3.5.General representation theorem

4. The Simplex Method 
4.1.Extreme points and optimality
4.2.Basic feasible solutions
4.3.The Simplex Method
4.4.Two-phase method 
4.5.Big-M method
4.6.The Simplex Method in tableau format

5. Duality and Sensitivity Analysis
5.1.The Dual Problem
5.2.Primal-Dual relationships
5.3.Sensitivity analysis
5.4.The Dual Simplex Method

6. Mixed-Integer Programming
6.1.The Mixed-Integer Program
6.2.Classic formulations: The assignment problem, the knapsack problem, the set covering problem, the 

traveling salesman problem
6.3.Alternative, good and ideal formulations

7. Relaxations and bounds
7.1.Optimality and relaxations
7.2.The linear programming relaxation
7.3.Combinatorial relaxations
7.4.Lagrangian relaxation
7.5.Upper bounds

8. Well solved problems
8.1.  Easy problems
8.2.  Properties of easy problems
8.3.  Dynamic programming 
8.4.  Complexity classes and reductions

9. Branch-and-bound
9.1.The branch-and-bound algorithm

10. Cutting planes
10.1. Valid inequalities
10.2. Gomory’s Cuts
10.3. Mixed-Integer cuts



10.4. Other types of cuts
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