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CAHIERS DE TOPOLOGIE ET Volume XL VIII-3 (2007) 
GEOMETRIE DIFFERENTIELLE CA TEG0R1QUES 

NEW BOOK: MEMORY EVOLUTIVE SYSTEMS: 
Hierarchy, Emergence, Cognition 

by Andrée C EHRESMANN and Jean-Paul VANBREMEERSCH 

This book, published by Elsevier in its "Séries on Multidisciplinar-
ity" (Volume 4, 2007) unités a 20 years long séries of papers of the au-
thors. It develops the theory of Memory Evolutive Systems which are a 
mathematical model, based on category theory, for complex natural Sys­
tems, such as biological, social ou cognitive Systems. It shows how well-
known categorical opérations give an approach to the problems of hierar­
chy, emergence/reductionism, self-organization and learning. The main 
tools are exposed in the first part, the global theory in the second part, and 
the third part is devoted to the case of cognitive Systems, studying the for­
mation of a procédural and a semantic memory allowing for the émergence 
of higher cognitive processes up to consciousness. 

The book is written for a multidisciplinary audience, with many il-
lustrative examples in the most varied domains, but also with rigorous 
proofs of the mathematical results. The table of contents follows: 

INTRODUCTION 
Part A. HIERARCHY and EMERGENCE 

1. Nets of interactions and catégories 
1. Systems theory and graphs 
2. Catégories and functors 
3. Catégories in Systems theory 
4. Construction of a category by generators and relations 
5 Mathematical examples of catégories 

2. The binding problem 
1. Patterns and their collective links 
2. Colimit of a pattern 
3. Intégration vs juxtaposition 
4. Interlude: a transport network 

3. Hierarchy and reductionism 
1. P-factors of a link toward a complex object 
2. Interactions between patterns. Simple links 
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3. Représentative sub-patterns 
4. Multiplicity Principle 
5. Hiérarchies 
6. Complexity order of an object. Reductionism 

4. Complexification and émergence 
1. Transformation and préservation of colimits 
2. Différent types of complexifications 
3. First steps of the complexification 
4. Construction of the complexification 
5. Properties of the complexification 
6. Successive complexifications. Based hiérarchies 
7. Discussion of the Emergence Problem 

Part B. MEMORY EVOLUTIVE SYSTEMS 
5. Evolutive Systems 

1. Mechanical Systems vs living Systems 
2. Characteristics of an évolutive System 
3. Evolutive Systems 
4. Hierarchical Evolutive Systems and some examples 
5. Stability span and temporal indices 
6. Complément: fibration associated to an Evolutive System 

6. Internai régulation and Memory Evolutive Systems 
1. Regulatory organs in autonomous Systems 
2. Memory and learning 
3. Structure of Memory Evolutive Systems 
4. Local dynamics of a Memory Evolutive System 
5. Global dynamics of a Memory Evolutive System 
6. Some biological examples 
7. Examples at the level of societies and ecosystems 

7. Robustness, plasticity and aging 
1. Fractures and dyschrony 
2. Dialectics between heterogeneous co-regulators 
3. Comparison with simple Systems 
4. Some philosophical remarks 
5. Replication with repair of DNA 
6. A Theory of Aging 
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8. Memory and learning 
1. Formation of records 
2. Development of the memory 
3. Procédural Memory 
4. Functioning of the procédural memory 
5. Sélection of admissible procédures 
6. Operative procédure and évaluation 
7. Semantic Memory 
8. Some epistemological remarks 

Part C. APPLICATION TO COGNITION AND CONSCIOUSNESS 
9. Cognition and Memory Evolutive Neural Systems 

1. A brief overview of neurobiology 
2. Catégories of cat-neurons 
3. The hierarchical évolutive System of cat-neurons 
4. The Memory Evolutive Neural System (MENS) 
5. Development of the memory via the co-regulators 
6. Applications 

10. Semantics, archetypal core, and consciousness 
1. Semantic Memory 
2. Archetypal Core 
3. Conscious processes 
4. Some remarks on consciousness 
5. A brief summary 

APPENDIX 
1. Local colimits 
2. Hyperstructures 
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