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General concept:
1. Mathematical programming formulation and modeling techniques for linear, network, integer and

nonlinear programs.
2. Fundamental theorem of linear programming (Polyhedral theory)
3. Convexity
4. Extreme points, extreme directions, and basic feasible solution
5. Duality
6. Farkas’ lemma
7. Karush-Kuhn Tucker (KKT) conditions
8. Stochastic program with expected recourse
9. Minimax regret model

Algorithmic concept:
1. Standard simplex method
2. Two-phase method and Big-M method
3. Degeneracy of a linear programming
4. Dual simplex method
5. Branch and bound algorithm
6. Gomory cutting plane algorithm
7. Metaheuristic methods: Tabu search, Simulated annealing, Genetic algorithm,
8. Line search methods:Dichotomous search, Golden section line search, Bisection line search, Fibonacci

line search
9. Multidimensional unconstrained optimization:Steepest descent/ascent algorithm, Newton’s method,

Conjugate gradient method
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