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A linear program..

Does not take into account possible fixed costs related to the

acquisition of new technologies (e.g. installation of semi-

automatic and automatic assembling lines)
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A linear program..

How to incorporate logical statements in the optimization?

• if then installation of semi-automatic line is 1000€

• if then installation of the automatic line is 2000€



Basic logic concepts

• A basic concept used in propositional logic is the statement (a.k.a. atomic proposition)

• A statement is either true (T) or false (F).

• Compound propositions can be obtained by connecting statements with logical connectives



Equivalences
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Procedure

• Step 1: remove implications

• Step 2: use De Morgan’s law and the double

negation to absorb all «not» into the atomic

statements

• Step 3: use the distributive law to move the

conjunctions out of the statements until each

statement is a clause of pure disjunctions
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Translation of  Logic Rules into

Linear Integer Inequalitites

• Associate to each boolean variable        a binary integer variable 

• Then, a logic proposition in CNF can be expressed in terms of linear integer inequalities, since



• Example:

• The above proposition is true iff

Translation of  Logic Rules into

Linear Integer Inequalitites



Combining logic rules and

continuous data

• Consider the quantity which represents the k-th row of Ax-b

• Assume this admits both a lower and an upper bound

• Then, it holds that:
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Very small number

Machine precision

2.2204 e-16

Combining logic rules and
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continuous data



• Since for the equivalence one gets

Thanks to all these

properties, it is possible to 

translate the combination of  

logic rules and continuous

information into mixed

integer linear inequalities

Combining logic rules and

continuous data



Bilinear terms

• product between binary variables

• It relies on the introduction of a new binary variable

• product between a binary and a continous variable

• It relies on the introduction of a new continous variable

• The variable y can be expressed in terms of four inequalities

Further properties



Back to the example!

How to incorporate logical statements in the optimization?

• if then installation of semi-automatic line is 1000€

• if then installation of the automatic line is 2000€


