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Introduction

Introduction

Introduction:

• Chaos Theory

• Computer Algebra: Mathcad, Matlab

• Nonlinearity, ODEs, Bifurcation Analysis

Goal & Limitations:

(1) Possibility of applications of bifurcation analysis

(2) Examples of computer algebra applications

(3) Methodology for bifurcation analysis in interdisdisciplinary
applications

(*) Small set of problems, programs, theoretical-qualitative
gap - Hard and Soft Sciences
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Bifurcation revisited I

Figure 1: Bifurcation diagram.
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Bifurcation Revisited

Bifurcation revisited II

Figure 2: Feigenbaum diagram in Mathcad 15 according to Thiemer, 2001; Puu,
2000.
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Bifurcation Revisited

Bifurcation revisited III

Suggested bridging of Hard and Soft Sciences:

(1) Design Problem
(2) Identification Problem

Figure 3: Bifurcation analysis as quantitative-qualitative model mediator.
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Summary, Conclusions and Outlook

Summary, Conclusions and Outlook I

Summary and Conclusions:

• Quantification of soft sciences in complex applications
with bifurcation analysis

• Use of computational methods: Matlab, Mathcad

• Generic method how to increase knowledge and
calculations of ’soft-science’ complexity with bifurcation
analysis → as bridging tool for hard and soft sciences

• Translate linguistic models into mathematical ones →
accelerated theory and knowledge development

Outlook:

• Societal interaction process

• Application to equation based ’social mechanics’,
production processes, system analysis...
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Summary, Conclusions and Outlook

Thank you cordially for your attention!

FH-Prof. Mag. DI Dr. Bernhard Heiden1, MBA & MMag.
Bianca Tonino-Heiden, and Volodymyr Alieksieiev, B.Sc.

1Professor for Production Engineering

E-Mail: b.heiden@cuas.at
PS.: The presentation can later also be found at:
http://www.dr-heiden.com/Vortraege.htm
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