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equations. We then introduce a set of techniques that can be used for design and analysis of 

hybrid systems.  We also present recent advances in the theory for formal verification and control 

of these systems and show the applications of the theory to the design of the control architecture 

for complex and uncertain systems. 

This course is designed to be aligned with the objectives of the CEAS’s Autonomous Systems 

Interdisciplinary Research Theme and is open to AES, CS, ME, and ECEE students. 

PREREQUISITES 

Hybrid systems contain both continuous and discrete dynamics. This implies that this course 

builds on both continuous and discrete mathematics.  Prerequisites includes linear algebra, 

differential equations, linear control systems, and some scientific programming language (e.g., 

MATLAB).    

GRADING AND EVALUATION 

Classwork consists of some homework exercises worth 40%, a paper presentation and 

participation in the class discussion 15%, and a substantive project worth 45% of the grade. 

COURSE TEXTBOOKS 

The course is essentially self-contained, and no textbook is required.   

Recommended readings: 

 Formal methods for discrete-time dynamical systems 
C. Belta, B. Yordanov, and E. Gol 

Springer 

2017 

 

 Verification and control of hybrid systems: a symbolic approach 
P. Tabuada 

Springer Science & Business Media 

2009 

COURSE OUTLINE 

 Introduction, motivation, and examples

contained,
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someone who is hearing-impaired or otherwise disabled and where the ability to see the mouth 

is essential to communication. If you qualify for a mask-related accommodation, please follow the 

steps in the “Accommodation for Disabilities” statement on this syllabus. In addition, vaccinated 

instructional faculty who are engaged in an indoor instructional activity and are separated by at 

least 6 feet from the nearest person are exempt from wearing masks if they so choose.   

If you feel ill and think you might have COVID-19, if you have tested positive for COVID-19, or if 

you are unvaccinated or partially vaccinated and have been in close contact with someone who 

has COVID-19, you should stay home and follow the further guidance of the Public Health Office 

(contacttracing@colorado.edu). If you are fully vaccinated and have been in close contact with 

someone who has COVID-19, you do not need to stay home; rather, you should self-monitor for 

symptoms and follow the further guidance of the Public Health Office 

(contacttracing@colorado.edu). In this class, if you are sick or quarantined, inform the instructor 

that you are not able to attend the lectures immediately; lecture recordings will be made 

available. 

ACCOMMODATION FOR DISABILITIES 

If you qualify for accommodations because of a disability, please submit your accommodation 

letter from Disability Services to your faculty member in a timely manner so that your needs can 

be addressed.  Disability Services determines accommodations based on documented disabilities 

in the academic environment.  Information on requesting accommodations is located on the 

Disability Services website. Contact Disability Services at 303-492-8671 or dsinfo@colorado.edu 

for further assistance.  If you have a temporary medical condition, see Temporary Medical 

Conditions on the Disability Services website. 
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without permission from all course instructors involved, and aiding academic dishonesty. All 

incidents of academic misconduct will be reported to the Honor Code (honor@colorado.edu; 303-

492-5550). Students found responsible for violating the academic integrity policy will be subject 

to nonacademic sanctions from the Honor Code as well as academic sanctions from the faculty 

member. Additional information regarding the Honor Code academic integrity policy can be found 

on the Honor Code website. 
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