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Ruaidhŕı Campion
19333850

SS Theoretical Physics

1 Shooting method
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(a) c ∈ [−25, 25].
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(b) c ∈ [−1000, 1000].
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(c) c ∈ [−0.5, 0].

Figure 1: Plots of b(c).

The shooting method was used to calculate and plot b(c) for a range of c values (Figure 1). The
bisection method was used for these values to find the points c∗ ≡ ẋ(t = 0) at which b(c∗) = 0, which
were found to be (to 6 s.f.) ẋ(t = 0) = −17.8325,−6.51541,−3.40345, 2.43551, 4.26729, 7.85812, 21.2841.
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c* = 21.2841
t x(t)
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Figure 2: Plots of x(t) for t ∈ [0, 10].

Newtonian Gravity

The system of four planets was simulated using a leap-frog symplectic integrator for N = 216 = 65, 536,
and their locations at t = 5 were calculated (Table 1).

Planet Position

0 (-0.482, 0.345)
1 (-0.522, 0.529)
2 (-0.811, -0.684)
3 (-0.507, -0.641)

Table 1: Location of planets at t = 5, accurate to 3 significant figures.
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Y X
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0.1
0.099885572
0.099771168
0.099656789
0.099542436
0.099428107
0.099313803
0.099199525
0.099085271
0.098971042
0.098856838
0.098742659
0.098628505
0.098514376
0.098400272
0.098286193
0.098172138
0.098058109
0.097944105
0.097830126
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0.097602243
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0.097260605
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0.501314499
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Figure 3: Plots of the evolution of the planet locations.
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