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 Florid Economy - No State Income Tax
 ~ 8 Million Residents
 Maritime Ports: 1 Day Closer to Asian 

Markets than those in CA
 ~45% of Jobs in WA are Related to 

International Trade
 Affordable Renewable Energy Available to 

Companies e.g. BMW (Mainly Hydro, Wind)

 Leader in Sustainable Biofuels, Hydrogen
 Institute for Northwest Energy Futures 
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https://wsuwp.tricities.wsu.edu/inef/
https://wsuwp.tricities.wsu.edu/inef/


WSU: Original WA Land-Grant University
Transforming Lives, Driving Global Innovation

 FACULTIES – 11 of Them 
    Agricultural, Human, and Natural 

Resource Sciences - Arts & Sciences- 
Business – Communication – Education 
& Sport Sciences -  Engineering and 
Architecture - Health Sciences – 
Medicine - Nursing - Pharmacy - 
Veterinary Medicine

 DEGREE PROGRAMS - Over 200
Undergraduate: •95 Majors, •85 Minors, 

•100+ Certificates 
Post-graduate:   •47 PhD Programs,                    

•66 Master’s Programs
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WSU Europe Global Engagement Mission Goals

Welcomes You Wita Cię
Begrüßt Sie Vous Accueille 

 Graduating internationally-minded diverse students for leadership in 
multicultural global societies, by expanding student exchanges for 
Study & Research abroad

 Establishing international partnerships to advance knowledge more 
effectively than allowed by the resources of any single institution

 Securing domestic & transatlantic funding to support international 
research collaborations and provide students with research-&-study-
abroad fellowships that remove financial barriers

 Integrating education and research within international initiatives 
supported by domestic & transatlantic extramural funding
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Python Meeting the Cosmos and Differential Systems 

Object-Oriented Python Programming in 
Computational Astrodynamics
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Contents
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 Solar System and Initial-Value System

 Astrodynamics System – N-Body Problem

 Python Program Architecture – Libraries & Classes

 Python Inheritance

 Initial State for International Celestial Reference Frame

 Differential System & Jacobian Class Methods

 SciPy Differential Solver Class
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Solar System and Initial-Value System
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State Vector / Array - Jacobian
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Astrodynamics System – N-Body Problem
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Sample Model for One Celestial Body 
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Differential Equations Reflected in Python
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Python Program Architecture – Libraries & Classes
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Program Classes
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Python Inheritance
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Initial State for International Celestial Reference Frame 
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NASA Horizons System
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Differential System Class Method
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Differential Equations Reflected in Python
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Jacobian Class Method
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Program Classes
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SciPy Differential Solver Class
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Summary
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 Solar System and Initial-Value System

 Astrodynamics System – N-Body Problem

 Python Program Architecture – Libraries & Classes

 Python Inheritance

 Initial State for International Celestial Reference Frame

 Differential System & Jacobian Class Methods

 SciPy Differential Solver Class
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