
Appendix I 

 

Here’s a simplified model in Mathematics to understand the basic principles.3–5 

1. Potential Flow: Instead of solving the full Navier-Stokes equations, we can assume a potential flow, 

where the velocity field can be derived from a scalar potential function. This simplifies the math considerably. 

2. Magnus Effect: We can model the Magnus effect by introducing a lift force proportional to the ball's spin 

and velocity. 

3.  

 
 

Code 1 Mathematics code to illustrate interaction between turn, speed and Magnus effect to bend of football and 

plot the diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix II 

 

Here is a sample Mathematics code for simulating the trajectory of a football under sidekick with vortex shedding 

and negative Magnus effect, along with plotting the result: 

 

 
 

Code 2 Mathematics code for simulating the trajectory of a football under sidekick with vortex shedding and 

negative Magnus effect. 


