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function f(y)
X, v=y
X =v
v = =X
y = [x, v]
return y
end
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f (generic function with 1 method)

function euler(f, yeo, h)
ke = f(ya)
Y1 = ye + h % ke
return ya

end| 1

B = 0 -

euler (generic function with 1 method)
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[4]: TunctTion euleri(T, Ye, N)
ke = f(ye)
Y1 = ye + h * ko
return y:
end

De=0%

euler (generic function with 1 method)
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ye = [1.0, 0.0]

2-element Vector{Float64}:
1.0
0.0

euler(harmonic, ye, 0.1)
2-element Vector{Float64}:

1.0
-0.1

function evolve(f, y, h, nsteps)|
for n in 1:nsteps
y = euler(f, y, h)

end
end
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[2]: evolve (generic function with 1 method)

ENe

[10]: ys = evolve(harmonic, ye, 0.1, 100);

F

[11]: using WGLMakie

.
-

[x]: fig = Figure()
ax = Axis(figl[1, 1])
plot!(map(y —> yl[1], ys), map(y —> yI[2]))

fig
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[7]: 2-element Vector{Float64}:
1.0
_ell

function evolve(f, y, h, nsteps)
trajectory = [yl
for n in 1l:nsteps
y = euler(f, y, h)
push!(trajectory, y)
end
return trajectory
end

evolve (generic function with 1 method)

=R
-

ys = evolve(harmonic, ye, 0.1, 100);

using WGLMakie

fig = Figure()
ax = Axis(fig[1, 1])
plot!(map(y => ¥[11, ys), map(y =>))
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I [14]: |ys = evolve(harmonic, yo, 0.95, 200);

[151: using WGLMakie

[16]: fig = Figure()
ax = Axis(figl[1, 1])
plot!(map(y -> y[1], ys), map(y -> y[2], ys))
fig
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[15]: using WGLMakie

De=0%

[20]: fig = Figure()
ax = Axis(fig[1, 1])
plot!(map(y —> yl[1], ys), map(y -> y[2], ys); color=:red)
plot!(map(y -> y[1], ys2), map(y -> yl[2], ys2); color=:green)
fig
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push!(trajectory, y)
end
return trajectory
end

evolve_midpoint (generic function with 1 method)

ys_m = evolve_midpoint(harmonic, ye, 0.1, 100);

fig = Figure()

ax = Axis(fig[1, 1])

plot!(map(y -> y[1], ys), map(y —=> y[2], ys); color=:red)
plot!(map(y -> y[1], ys_R), map(y -> y[2], ys2); color=:green)
fig
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ax = Axis(fig[1, 1])

plot!(map(y -> y[1], ys_ml), map(y —> y[2], ys_ml); color=:red)

plot!(map(y -> y[1], ys_m2), map(y —> y[2], ys_m2); color=:green)

fig
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[34]: fig = Figure()
ax = Axis(fig[1, 1])
lines!(map(y -> y[1], ys_ml), map(y —> y[2], ys_ml); color=
lines!(map(y -> y[1], ys_m2), map(y —> y[2], ys_m2); color=
fig
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HOME  MODELING ~

DifferentialEquations.jl

DifferentialEquations.jl: Efficient
Differential Equation Solving in
Julia

o Contributing
o Supporting and Citing

o Getting Started: Installation And First
Steps

o Acknowledgements

Version v7.7.0 v
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DifferentialEquations.jl: Efficient Differential Equation Solving ii\ Jiitigl €) Edit on GitHub b

DifferentialEquations.jl: Efficient Differential
Equation Solving in Julias |

This is a suite for numerically solving differential equations written in Julia and available for use in Julia,
Python, and R. The purpose of this package is to supply efficient Julia implementations of solvers for
various differential equations. Equations within the realm of this package include:

e Discrete equations (function maps, discrete stochastic (Gillespie/Markov) simulations)

e Ordinary differential equations (ODEs)

e Split and Partitioned ODEs (Symplectic integrators, IMEX Methods)

e Stochastic ordinary differential equations (SODEs or SDEs)

e Stochastic differential-algebraic equations (SDAEs)

e Random differential equations (RODEs or RDEs)

e Differential algebraic equations (DAEs)

e Delay differential equations (DDEs)

e Neutral, retarded, and algebraic delay differential equations (NDDEs, RDDEs, and DDAES)
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plot!(map(y —-> y[1], ys), map(y -> y[2], ys); color=:red)
plot!(map(y == yl[1], ys_m), map(y —= yl[2], ys_m); color=:green)
fig
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evolve_midpoint{harmonic, ye, 0.5, 20);
evolve_midpoint(harmonic, ye, 0.25, 40);
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