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Methods
➢ Analytical 
➢ Numerical Integration
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Analytical Method
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Energy Equation (Vis-Viva eq.) 
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Energy [LU^2/TU^2], Initial Velocity 
[LU/TU], Escape Velocity [LU/TU]
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Eccentricity and Angular Momentum 
[LU^2 * MU / TU]



Initial True Anomaly [rad], Initial time 
past periapse [TU], Final True Anomaly 
[rad], and Delta True Anomaly [rad]



Final Position [LU] and Final Velocity [LU/TU]



F and g functions



Final Energy [LU^2/TU^2] 



Numerical Integration
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dx [LU]



Comparing final position [LU] and final 
velocity [LU/TU]



Error Comparison



Position error vs Tolerance



Benefits of Numerical 
Approach



Thanks!
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