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c. The N-body problem  
d. Perturbations 
e. Patched conics  
f. Reference frames 
g. Sphere of Influence 
h. Hohmann transfers 

II. Lambert’s Problem 
a. Lambert's general theorem 
b. Type I vs Type 2 orbits 
c. Discussion of Geometry of Lambert's problem  
d. Universal Variables Algorithm  
e. Revisit f and g functions 
f. TOF equations for elliptical, parabolic, and hyperbolic transfers 
g. Multi-Revolution solutions (Type 3, Type 4, etc) 
h. Algorithm for multi-rev solutions 

III. Ephemeris 
a. Meeus Coefficients 
b. Discussion of JPL Ephemerides 

IV. Pork Chop Plots 
a. Construction and Analysis 

V. Gravity Assists 
a. History 
b. Vector Diagrams 
c. Leading vs Trailing 
d. Geometry 
e. Computation of parameters (periapsis radius, turn angles, etc) 

VI. B-
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i. Deterministic vs Stochastic 
g.  Examples of optimization algorithms 

X. Tisserand Plots 
XI. Three Body Problem 

a. History 
b. Simplified forms (Restricted, Elliptical Restricted, Circular Restricted) 

XII. Circular Restricted Three Body Problem 
a. Geometry of nondimensional, rotating frame 
b. Derivation of Equations of Motion 
c. Transformation from synodic to inertial frame 
d. Libration Points 

XIII. State Transition Matrix 
a. Motivation 
b. Derivation for CRTBP 

XIV. Libration Point Orbits 
a. History in Mission Design 
b. Types of orbits (Halo, Lissajous, etc) 
c. Construction of LPOs using Single Shooting Algorithm 
d. Stability 

XV. Invariant Manifolds 
a. Definition  
b. Stable/Unstable Eigenvalues and vectors 
c. Computing Invariant Manifolds (general discussion) 
d. Applications to Mission design 

XVI. Differential Correction 
 
Additional information regarding general CU classroom policies:  
 
Accommodation for Disabilities  
If you qualify for accommodations because of a disability, please submit to your 
professor a letter from Disability Services in a timely manner (for exam accommodations 
provide your letter at least one week prior to the exam) so that your needs can be 
addressed. Disability Services determines accommodations based on documented 
disabilities. Contact Disability Services at 303-492-8671 or by e-mail at 
dsinfo@colorado.edu. If you have a temporary medical condition or injury, see 
Temporary Injuries guidelines under the Quick Links at the Disability Services website 
and discuss your needs with your professor.  
 
Relig ious Holidays  
Campus policy regarding religious observances requires that faculty make every effort 
to deal reasonably and fairly with all students who, because of religious obligations, 
have conflicts with scheduled exams, assignments or required attendance. In this class, 
please provide me with a list of potential conflicts within the first two weeks of the 
semester.  
See the campus policy regarding religious observances for full details.  
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Sexual Misconduct, Discrimination, Harassment and/or Related Ret aliation  
The University of Colorado Boulder (CU Boulder) is committed to maintaining a positive 
learning, working, and living environment. CU Boulder will not tolerate acts of sexual 
misconduct, discrimination, harassment or related retaliation against or by any 
employee or student. CU’s Sexual Misconduct Policy prohibits sexual assault, sexual 
exploitation, sexual harassment, intimate partner abuse (dating or domestic violence), 
stalking or related retaliation. CU Boulder’s Discrimination and Harassment Policy 
prohibits discrimination, harassment or related retaliation based on race, color, national 
origin, sex, pregnancy, age, disability, creed, religion, sexual orientation, gender 
identity, gender expression, veteran status, political affiliation or political philosophy. 
Individuals who believe they have been subject to misconduct under either policy should 
contact the Office of Institutional Equity and Compliance (OIEC) at 303-492-2127. 
Information about the OIEC, the above referenced policies, and the campus resources 
available to assist individuals regarding sexual misconduct, discrimination, harassment 
or related retaliation can be found at the OIEC website.  
 
Honor Code  
All students enrolled in a University of Colorado Boulder course are responsible for 
knowing and adhering to the academic integrity policy of the institution. Violations of the 
policy may include: plagiarism, cheating, fabrication, lying, bribery, threat, 


