
Challenges 

Idea       : Boolean Reaction System

➢ BENT: find maximally non-linear Boolean 
functions.

➢ BAL: find maximally non-linear balanced 
Boolean functions.
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Problem

Boolean Reaction Systems are a natural way 
to encode Boolean functions in their DNF 
(Disjunctive Normal Form) representation.

• Huge search space 𝒪 22
𝑛

• Compact and interpretable representation
• Designing independent solutions

Evolutionary Boolean Reaction Systems (EvoBRS)

Experiments

Final distribution of the non-
linearity achieved by the best 
individual across 30 runs:

Legend:         
       GAs using the truth
     table representation

C++ implementation 

Encoding

The operators satisfy some new theoretical results regarding DNF representation.

Crossover Mutation

Results

We achieved the maximum 
known values of non-linearity 
for BAL6 (26),BENT6 (28), BAL7 
(56), BAL8 (116).
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