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Abstract—After surveying and analyzing the educational 
condition of the High- School Physics, specifically about 
the stars’ movements, we treated the High-School Physics 
material as basis, researched enormous information from 
the internet and simulated three stars’ movements 
depending on numerical method, and created the moving 
orbits for distinct patterns of three stars by writing a 
program in MATLAB[1].Our research tried to simulate 
different orbit patterns of three stars’ movement in one 
single plane. This paper talks about the process of our 
research, including program-creating, formula-deriving 
and situation discussion of the three stars’ movements, as 
well as applications in reality.  

Keywords- celestial movement; numerical simulation; 
difference equation; orbit patterns; matrix laboratory [2] 

I. INTRODUCTION 

The famous Astrophysics scientist, Poincare proved that 
there are no fixed solutions for the three bodies’ problem as the 
two bodies’ problem [2] does. We decided to simulate distinct 
patterns of the three stars’ movements in two-dimensions using 
the extremely versatile engineering software MATLAB. We 
use the trapezoid method in writing the codes. While 
simulating each pattern, we need to decide the initial positions 
and velocities, obeying the Conservation Law of momentum 
and energy. So far, we’ve discussed different situations. 

II. METHOD 

A. Rationale 

Using Newton’s Law of Universal Gravitational Attraction 
[3], the force (F) acted by the Star whose mass is m2 to the Star 
whose mass is m1 is: 
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Based on Newton’s Second Law, we have: 
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                      (2) 

According to the two formulas (1)、(2) above, we can 
draw Figure 1. 
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FIGURE I. THE INTERACTION FORCE BETWEEN STAR 1 AND STAR 2. 

In Figure 1, we assume the mass of two stars are m1 and 
m2 and synthesize formula (1) and (2) and get the gravitation 
formula (3) and (4). 
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Synthesizing the situations we discussed above, we assume 
the three stars’ masses are m1, m2, m3, and we derive the 
following formulas: 
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B. Difference Equation [4] 

Assuming that we know the three stars’ coordinates and 
velocities at time T, we can use the Difference Equations to 
calculate the three stars’ coordinates at time T+1 while 
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