
Title: The Renaissance of Phase 

Abstract: The phase or argument of a complex number is an important yet elementary concept, 

essential to almost all scientific disciplines. What are the phases of a complex matrix? This question 

has been largely neglected until very recently. We will present several possible answers to this 

question. These answers immediately trigger the following further questions: 

➢ What are the phases of a multivariable system? 

➢ What are the phases of a nonlinear system? 

➢ What are the phases of a dynamic network? 

➢ What are the phases of an algorithm? 

➢ What are the phases of a data set? 

 

We will present partial answers to these questions. Along the way, we will also see why these 

questions are important. The growing number of partial answers are shaping a new scientific theory 

called phase theory, complementary to the existing contraction theory based on magnitudes or gains. 
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