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Masterclass Fractal Trigeometry (MFT) 

April 8, 2024;  by Jules Ruis ( Jules.Ruis@fractal.org ) 

I have provided an outline for a Masterclass on Fractal Trigeometry (MFT), covering a wide range of 

topics related to fractals, mathematics, software, applications in various fields such as biology and 

robotics, and even philosophical implications. Here's a breakdown of the content. 

Content 

Chapter 1: Julius Ruis Set 

Chapter 1 provides a foundational understanding of fractals through the exploration of Julia Sets, the 

Mandelbrot Set, and their extensions into three dimensions with the introduction of 3D Juliusbulb 

and 3D Juliabulb sets. The chapter covers both theoretical concepts and practical visualization tech-

niques, setting the stage for further exploration in subsequent chapters. 

1.1 Introduction to Julia Sets and the Mandelbrot Set 

Explanation of Julia Sets and Mandelbrot Set as fundamental examples of fractals. 

Visual representation of their intricate and self-similar structures. 

Discussion on the iterative process involved in generating these sets. 

 

1.2 Understanding Orbits in Fractals 

Introduction to the concept of orbits within fractals. 

Differentiating between fractals with orbits (Julius Ruis Set) and those without orbits (Julius Set). 

Explanation of how orbits contribute to the complexity and richness of fractal patterns. 

 

1.3 Transition from 2D to 3D Mandelbrot/Julia Sets (Fractal Trigeometry) 

Exploration of extending Mandelbrot and Julia Sets into three dimensions. 

Discussion on techniques and challenges involved in visualizing 3D fractals. 

Introduction to Fractal Trigeometry as a mathematical framework for analyzing 3D fractals. 

 

1.4 Introduction of Juliusbulb and Juliabulb Sets 

Definition and characteristics of Juliusbulb and Juliabulb sets. 

Explanation of how these sets extend the concept of Mandelbrot and Julia Sets into the realm of 3D 

fractals. 

Visualization techniques for exploring Juliusbulb and Juliabulb sets. 
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Chapter 2: Mathematical Formulas 

Chapter 2 delves into the mathematical foundations of fractal trigeometry, focusing on polynomial 

equations, transcendental functions, and inverted functions. By understanding the mathematical 

formulas underlying fractal generation, participants gain insight into the principles driving the com-

plexity and beauty of fractal structures. These mathematical concepts serve as essential tools for 

further exploration of fractal trigeometry in subsequent chapters. 

 

2.1 Polynomials 

Definition and properties of polynomials. 

Exploration of polynomial functions and their role in generating fractal patterns. 

Discussion on polynomial equations commonly used in fractal trigeometry. 

 

2.2 Transcendental Functions 

Introduction to transcendental functions and their significance in fractal generation. 

Analysis of transcendental functions such as exponential, logarithmic, and geonometric functions. 

Explanation of how these functions contribute to the complexity and richness of fractal structures. 

 

2.3 Inverted Functions 

Definition and characteristics of inverted functions. 

Exploration of inverse geonometric functions, logarithmic functions, and exponential functions. 

Discussion on the role of inverted functions in fractal trigeometry and their applications in generating 

fractal patterns. 

 

Chapter 3: BBM8.exe and Awareness Governance Model 

Chapter 3 provides an in-depth exploration of BBM8.exe and its relationship with the Awareness 

Governance Model (BBM). Participants will gain practical experience in using BBM8.exe to investi-

gate fractal phenomena, along with insights into the broader theoretical framework of the Aware-

ness Governance Model. The chapter emphasizes the interdisciplinary nature of fractal exploration, 

combining mathematical analysis with concepts from governance theory and dynamic systems mod-

eling. 

 

3.1 Introduction to BBM8.exe 

Overview of BBM8.exe software and its functionalities. 

Description of its programming language and environment. 
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Explanation of how BBM8.exe is utilized in exploring fractal phenomena, such as the disappearing of 

orbits. 

 

3.2 Phenomena Exploration 

Investigation into phenomena associated with fractals using BBM8.exe. 

Case studies on the disappearing of orbits and other phenomena. 

Discussion on the implications and insights gained from these explorations. 

 

3.3 Relation with Awareness Governance Model (BBM) 

Explanation of the Awareness Governance Model (BBM) and its relevance to fractal exploration. 

Discussion on how BBM8.exe interfaces with the BBM framework. 

Exploration of synergies between fractal phenomena and concepts in the Awareness Governance 

Model. 

 

3.4 Questionnaires BBM and Model of Dynamic Transfer 

Introduction to questionnaires used in conjunction with BBM8.exe. 

Explanation of the Model of Dynamic Transfer and its role in understanding fractal phenomena. 

Discussion on the application of these tools in analyzing and interpreting fractal data. 

 

Chapter 4: Fractal Imaginator (FI) Software 

Chapter 4 introduces participants to the Fractal Imaginator software, providing an overview of its 

features, accessibility, supported file formats, and visualization capabilities. Through practical 

demonstrations and discussions, participants will learn how to use Fractal Imaginator for creating 

and exploring fractal images in both two and three dimensions. The chapter emphasizes hands-on 

experimentation and creative exploration using the software's tools and functionalities. 

 

4.1 Overview of Fractal Imaginator (FI) 

Introduction to the Fractal Imaginator software. 

Description of its features and capabilities for generating and manipulating fractal images. 

Discussion on the user interface and navigation within the software. 

 

4.2 Availability and Accessibility 
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Information on the availability of Fractal Imaginator software. 

Accessibility options, including download sources and compatibility with different operating systems. 

Discussion on the open-source nature of the software and its community support. 

 

4.3 Supported File Formats 

Explanation of the file formats supported by Fractal Imaginator. 

Discussion on the .fi data-file format used for storing fractal data. 

Overview of other file formats supported for exporting fractal images, including .bmp, .jpg, .obj, and 

.stl. 

 

4.4 Visualization and Exploration 

Techniques for visualizing and exploring fractal images using Fractal Imaginator. 

Explanation of tools and functionalities for zooming, rotating, and manipulating fractal structures. 

Discussion on the capabilities of Fractal Imaginator for creating both 2D and 3D fractal images. 

 

4.5 Printing and Viewing 

Guidance on printing 3D fractal models generated with Fractal Imaginator. 

Introduction to 3D explorers for viewing and interacting with fractal models. 

Discussion on practical applications of printing and viewing fractal structures. 

 

Chapter 5: Fractal Science and Art Gallery 

Chapter 5 showcases the beauty and diversity of fractal imagery, highlighting its significance in both 

scientific exploration and artistic expression. Through a curated gallery of fractal images, participants 

will gain insight into the intricate patterns and structures that emerge from fractal trigeometry. The 

chapter encourages appreciation for the connections between science and art, as well as participa-

tion in online communities for further exploration and collaboration within the fractal community. 

 

5.1 Exploration of Fractal Images 

Introduction to a curated selection of fractal images from various sources. 

Explanation of the artistic and scientific significance of each image. 

Discussion on the diverse range of fractal patterns and structures represented in the gallery. 
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5.2 Types of Fractal Images 

Classification of fractal images based on their mathematical properties and aesthetic qualities. 

Exploration of different fractal generation techniques and their visual outcomes. 

Discussion on the artistic interpretation and expression through fractal imagery. 

 

5.3 Connection Between Science and Art 

Examination of the intersection between science and art in fractal imagery. 

Discussion on how mathematical concepts are translated into visual forms. 

Exploration of how fractal art inspires scientific inquiry and vice versa. 

 

5.4 Online Resources and Communities 

Introduction to online platforms and communities dedicated to fractal science and art. 

Recommendation of websites, forums, and social media groups for further exploration and collabo-

ration. 

Discussion on the role of online communities in fostering creativity and sharing knowledge in the 

fractal community. 

 

Chapter 6: Patent Application 

Chapter 6 explores the practical applications of fractal trigeometry in the design and manufacturing 

of artificial human organs. By leveraging fractal patterns and principles, bioengineers can enhance 

the functionality, performance, and biocompatibility of biomedical devices and tissues. Through case 

studies and examples, participants will gain insight into the potential of fractal-based techniques to 

revolutionize healthcare and biomedical engineering. 

 

6.1 Utilizing Fractal Trigeometry for Design and Manufacturing of Artificial Human Organs 

Introduction to the application of fractal trigeometry in the field of bioengineering. 

Discussion on the potential benefits of using fractals in designing artificial human organs, such as 

blood vessels. 

Exploration of how fractal patterns can enhance the functionality and performance of bioengineered 

tissues. 

 

6.2 Rapid Prototyping and Tissue Engineering 

Explanation of rapid prototyping techniques for creating biodegradable scaffolds using fractal trige-

ometry. 
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Discussion on the role of fractals in tissue engineering, including direct writing of cells onto scaffolds. 

Case studies and examples showcasing the application of fractal-based techniques in tissue engineer-

ing. 

 

6.3 3D Examples: Amitek and TNO 

Examination of real-world applications of fractal trigeometry in bioengineering, focusing on compa-

nies like Amitek and TNO. 

Case studies highlighting successful implementations of fractal-based techniques in medical device 

manufacturing and tissue engineering. 

Discussion on the implications of these examples for the future of bioengineering and healthcare. 

 

Chapter 7: Fractalary: Fractals from Planet to Atoms 

Chapter 7 delves into the ubiquity of fractal patterns in nature and technology, emphasizing their 

role as a source of inspiration for design and innovation. By understanding and applying fractal prin-

ciples, designers and engineers can create solutions that are both efficient and aesthetically pleasing, 

drawing from the inherent beauty and efficiency of natural fractals. The chapter encourages a holistic 

approach to design, considering fractal patterns at multiple scales, from planetary systems to atomic 

structures. 

 

7.1 Introduction to the concept of the Fractal Design Cycle. 

Explanation of how fractals can be observed and studied across different scales, from planetary sys-

tems to atomic structures. 

Discussion on the iterative process of observation, analysis, and design inspired by fractal patterns. 

 

7.2 Fractals in Nature and Technology 

Exploration of fractal patterns found in natural phenomena, such as coastlines, clouds, and biological 

systems. 

Examination of how these natural fractals inspire technological innovations and designs. 

Case studies illustrating the application of fractal principles in various industries, including architec-

ture, aerospace, and materials science. 

 

7.3 Design Principles Inspired by Fractals 

Identification of design principles derived from fractal trigeometry, such as self-similarity, scalability, 

and complexity. 
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Discussion on how these principles can be applied in the development of sustainable and efficient 

systems. 

Examples of fractal-inspired designs in architecture, urban planning, and product development. 

 

Chapter 8: Fractal Human Organs 

Chapter 8 explores the intersection of fractal trigeometry and human biology, focusing on the appli-

cation of fractal methods in understanding biological structures and processes. Through comparative 

analysis, participants will gain insight into the potential of fractal-based models to enhance our un-

derstanding of human anatomy and genetics. The chapter also highlights the collaborative efforts of 

organizations like the International Post Genetics Society in advancing fractal-based approaches in 

post-genomic research and biotechnology. 

 

8.1 Comparative Analysis of Real and Fractal Images 

Comparison between real images of human organs and fractal-generated images. 

Examination of how fractal trigeometry can capture and mimic the complexity of biological struc-

tures. 

Discussion on the potential advantages of using fractal-based models in biomedical imaging and 

analysis. 

 

8.2 Fractal Approach to the Genome 

Introduction to the fractal approach to genomics, as pioneered by Andras Pellionisz. 

Explanation of how fractal trigeometry can be applied to understand the structure and function of 

the genome. 

Discussion on the insights gained from analyzing genomic data using fractal methods. 

 

8.3 International Post Genetics Society (IPGS) 

Overview of the International Post Genetics Society and its mission. 

Discussion on the role of fractal trigeometry in shaping the future of post-genomic research and bio-

technology. 

Examination of collaborative efforts within the IPGS community to advance fractal-based approaches 

in biology and medicine. 

 

8.4 Membrane Function and Fractal Evolution 

Exploration of the function of biological membranes through a fractal lens. 
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Discussion on how fractal patterns contribute to the efficiency and adaptability of cellular mem-

branes. 

Examination of the evolutionary implications of fractal trigeometry in cellular biology. 

 

Chapter 9: Self-assembly of Atoms and Molecules 

Chapter 9 delves into the fascinating world of self-assembly, exploring the spontaneous organization 

of atoms and molecules into ordered structures. Through an examination of scientific publications 

and real-world applications, participants will gain an understanding of the principles governing self-

assembly processes and their significance in materials science and nanotechnology. The chapter also 

considers future directions and challenges in self-assembly research, highlighting opportunities for 

interdisciplinary collaboration and innovation. 

 

9.1 Scientific Publications 

Review of scientific publications related to the self-assembly of atoms and molecules. 

Exploration of research findings and methodologies in the field of self-assembly. 

Discussion on the significance of self-assembly processes in materials science, nanotechnology, and 

chemistry. 

 

9.2 Principles of Self-assembly 

Explanation of the principles underlying self-assembly phenomena. 

Discussion on entropy-driven processes, molecular recognition, and cooperative interactions. 

Examination of how these principles govern the spontaneous organization of atoms and molecules 

into ordered structures. 

 

9.3 Applications in Materials Science and Nanotechnology 

Exploration of applications of self-assembly in materials science and nanotechnology. 

Case studies showcasing the development of functional materials and nanostructures through self-

assembly processes. 

Discussion on the potential advantages and challenges of employing self-assembly techniques in 

engineering applications. 

 

9.4 Future Directions and Challenges 

Consideration of future directions in self-assembly research. 
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Discussion on emerging trends and challenges, such as controlling assembly at the nanoscale and 

integrating self-assembled structures into practical devices. 

Exploration of interdisciplinary approaches to address complex problems in self-assembly science. 

 

Chapter 10: Particles and Unparticles 

Chapter 10 delves into the intriguing realm of particle physics, focusing on the concept of unparticles 

and their scale-invariant properties. Participants will gain insight into the fundamental principles of 

quantum mechanics, including particle-wave duality, and explore the theoretical framework of un-

particles within the context of quantum field theory. The chapter also discusses experimental 

searches for unparticles and their implications for our understanding of the fundamental nature of 

matter and energy. 

 

10.1 Particle-Wave Duality 

Introduction to the concept of particle-wave duality in quantum mechanics. 

Explanation of how elementary particles exhibit both particle-like and wave-like behavior. 

Discussion on experimental evidence supporting the wave-particle duality theory. 

 

10.2 Scale-Invariance of Unparticles 

Definition and characteristics of unparticles. 

Exploration of scale-invariance properties exhibited by unparticles. 

Discussion on the implications of scale-invariance in particle physics and high-energy physics. 

 

10.3 Quantum Field Theory and Unparticles 

Overview of quantum field theory and its relevance to unparticles. 

Explanation of how unparticles arise from certain field theories with scale invariance. 

Discussion on the mathematical formalism and predictions associated with unparticles. 

 

10.4 Experimental Searches and Observations 

Review of experimental searches for unparticles in particle physics experiments. 

Examination of possible signatures and observables associated with unparticle phenomena. 

Discussion on the challenges and implications of detecting unparticles in experiments. 
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Chapter 11: Bio-nano-robotics 

Chapter 11 delves into the exciting field of bio-nano-robotics, where biological and robotic systems 

converge at the nano-scale. Participants will gain an understanding of the principles underlying bio-

nano-robotic systems and explore their applications in medicine and biotechnology. The chapter also 

discusses future directions and challenges in bio-nano-robotics research, highlighting opportunities 

for innovation and addressing ethical and safety concerns in this rapidly evolving field. 

 

11.1 Complex Adaptive and Emergent Systems (CAES) 

Introduction to complex adaptive and emergent systems (CAES). 

Explanation of how CAES principles apply to biological and robotic systems. 

Discussion on the self-organization and adaptation of systems at the nano-scale. 

 

11.2 Principles of Bio-nano-robotics 

Exploration of the principles underlying bio-nano-robotics. 

Discussion on the integration of biological components with nano-scale robotics. 

Examination of how bio-nano-robots can perform tasks such as drug delivery, sensing, and manipula-

tion at the molecular level. 

 

11.3 Applications in Medicine and Biotechnology 

Overview of applications of bio-nano-robotics in medicine and biotechnology. 

Case studies highlighting the use of bio-nano-robots for targeted drug delivery, cancer treatment, 

and tissue engineering. 

Discussion on the potential benefits and challenges of integrating bio-nano-robotic systems into bi-

omedical applications. 

 

11.4 Future Directions and Challenges 

Consideration of future directions in bio-nano-robotics research. 

Discussion on emerging trends, such as swarm robotics and autonomous navigation at the nano-

scale. 

Exploration of challenges, including safety, ethical considerations, and scalability, in the development 

and deployment of bio-nano-robotic systems. 

 

Chapter 12: Universal Fractal Awareness 
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Chapter 12 delves into the broader implications of fractal awareness beyond scientific and techno-

logical applications. Participants will explore the philosophical, cultural, and spiritual dimensions of 

fractals, gaining insights into their significance in shaping our perception of the world and ourselves. 

The chapter encourages reflection on how fractal awareness can enrich our daily lives and deepen 

our connection to the natural world and the universe at large. 

 

12.1 Fractal Trigeometry as the Mathematics of Next Nature 

Introduction to Fractal Trigeometry as a conceptual framework. 

Explanation of how fractal trigeometry can be applied to understand natural systems. 

Discussion on the role of fractal awareness in shaping our perception of the interconnectedness of 

nature. 

 

12.2 Fractals in Cultural and Spiritual Contexts 

Exploration of fractals in cultural and spiritual traditions. 

Examination of how fractal patterns appear in art, architecture, and symbolism across different cul-

tures. 

Discussion on the philosophical implications of fractals as symbols of unity and interconnectedness. 

 

12.3 Fractals and Consciousness 

Discussion on the relationship between fractals and consciousness. 

Exploration of theories proposing fractals as fundamental patterns underlying consciousness and 

perception. 

Examination of how fractal awareness can lead to a deeper understanding of consciousness and self-

awareness. 

 

12.4 Integration of Fractal Awareness into Daily Life 

Practical strategies for integrating fractal awareness into daily life. 

Discussion on how recognizing fractal patterns can foster mindfulness and appreciation for the natu-

ral world. 

Exploration of techniques for cultivating fractal awareness through meditation, art, and nature im-

mersion. 

 

 

Appendices: 
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A. Publications 

Compilation of relevant publications and academic papers referenced throughout the masterclass. 

Includes citations and summaries of key research findings in fractal trigeometry, bioengineering, and 

related fields. 

 

B. Internet Links 

List of online resources, websites, and forums for further exploration of fractal science, bio-nano-

robotics, and other topics covered in the masterclass. 

Includes links to software downloads, academic journals, and community forums for continued learn-

ing and collaboration. 

The appendices provide additional resources for participants to deepen their understanding and fur-

ther explore the topics covered in the masterclass. They serve as a reference guide for accessing aca-

demic literature, online communities, and software tools related to fractal trigeometry, bio-nano-

robotics, and interdisciplinary research areas. 

 

C. More Information:  www.fractal.org   

 

http://www.fractal.org/

