Chapter 13: Introduction to optimization modeling
0. Introduction to optimization
Decision variables: the variables whose values the decision maker is allowed to choose.
Objective function: to be optimized.
Constraints: impose restrictions on the values in the changing cells
Nonnegativity constraints: changing cells must contain nonnegative values.
Solving an optimization problem:
1. Model development: decide what the decision variables and objective function is.
2. Optimization: choose variables that optimize the objective and satisfy all constraints.
a. Feasible solution: solution that satisfies all constraints
b. Infeasible solution: violates at least one constraint
3. Sensitivity analysis: follow up with what if questions.
A two variable product mix model
Example 13.1 zeer belangrijk
Sensitivity analysis
4.a.	Solver’s sensitivity report
Solver’s sensitivity report performs two types of sensitivity analysis:
1. on the coefficients of the objective
2. on the right side of the constraints, the b’s
Allowable increase and allowable decrease indicate how much a certain coefficient in the objective could change before the optimal product mix would change.
Reduced costs indicate how much the objective coefficient of a decision variable that is currently 0 or at its upper bound must change before that variable changes.
Value 0: indicates how much better that coefficient must be before that variable enters at a positive level.
At upper bound: indicates how much worse its coefficient must be before decrease.
Between 0 and upper bound: irrelevant.
Shadow price: how much a company would be willing to pay to relax a constraint.
4.b.	SolverTable Add-in
Solvertable allows you to ask sensitivity questions about any of the input variables and provides straightforward answers.
One-way table: single input cell and any number of output cells.
Two-way table: two input cells and any number of output cells.


Properties of Linear Model
5.a.	Proportionality
The proportions in a multiplicative model remain the same.
5.b.	Additivity
Sum of contributions from the various activities to a constraint equals the total contribution to that constraint.
5.c.	Divisibility
Integer and non-integer levels of the activities are allowed.
5.d.	Discussion of Linear Properties
Models are not linear when:
1. there are products or quotients of expressions involving changing cells.
2. there are nonlinear functions that involve changing cells
5.e.	Linear Models and Scaling
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