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function 12norm(f::Fun{T}) where {T}

coeffs_abs2 = [abs(c)~2 for ¢ in f.coeffs]

sqrt(quad(Fun{T}(coeffs_abs2)))

end
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g201coeffs = sample(g, 201)

g201(x) = evaluate(g20lcoeffs, x)
g401coeffs = sample(g, 401)

g401(x) = evaluate(gd0lcoeffs, x)
g201_401_coeffs = sample(g201, 401)
2norm(g40lcoeflfs - g201_401_coeffs)

6.814208679883738e-5

g20001coeffs = samphe(g, 20001)

g20001(x) = evaluate(g2000lcoeffs, x)
g40001coeffs = sample(g, 40001)

g40001(x) = evaluate(g40@0lcoeffs, x)
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Discrete derivatives

function deriv(f::Fun{T})::Fun{T} where {T}
N = length(f.coeffs)
h =1/ T(N-1)
deriv_coeffs = similar(f.coeffs)
for i in 1:N
if i ==
deriv_coeffs[i] = (f.coeffs[2] - f.coeffs[1]) / h
elseif i ==
deriv_coeffs[i] = (f.coeffs[N] - f.coeffs[N-1]) / h
else
deriv_coeffs[i] = (f.coeffs[i+1] = f.coeffs[i-1]) / 2h
end
end
end

deriv (generic function with 1 method)
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Runge-Kutta integration

1.0

rk2step(f, y@, h)

Take one RK2 step with:

f: right-hand-side function (y -> y')
y0: state vector y(@)
h: step size

Output:

approximation of y(h)

function rk2step(f, y@, h)

end

ke = f(y@)

yl = y@ + h/2xk@
kl = f(yl)

y2 = y@ + hxkl
y2|
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-1.0
rk2integrate(harmonic, [1.0, 0.0], 1.0, 20)

21-element Array{Array{iFleoated,1},1}:

(1.0, 0.0]
(0.5, -1.0]
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f: right-hand-side function (y -> y')
y@: state vector y(@)
h: step size

Output:
approximation of y(h)

function rk2step(f, y@, h)

ko = f(y@)
yl = y@ + (h/2)xke
k1 = f(y1)
y2 = y@ + hkkl
y2
end
rk2step

rk2integrate(f, y@, h, n)

Integrate for n steps, return all results
function rk2integrate(f, y@, h, n)
res = [y@]
for i in 1:n
yl = rk2step(f, y@, h)
push!(res, y1)
yo =yl
end
res
end

Mode: Command @&  Ln1, Col1 FiniteDifferences.ipynb

Page 19/25



il
&

M oapps Pl 3T

O » ® ¢ O n

0

JupyterLab » -+

(& A Not Secure | symmetry.pl.localiuser/eschnetter/labjworkspaces/auto-m

B B c Ax

File Edit View Run
+ m *

@8 / home / eschnetter /

Name -

m dist

B ET 201910
\ etc

8 intel

B Julia

B mars

B modules-4.15.0-47-generic...

B Music

M public_html

B simulations

B slurmstats

B8 spaces-project

™ sic

B thmp

8 Tutorial

B Wolfram Mathematica
[m] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipy...
[M] CompPhys.2020-01-13.Ch...

[ configuration.nix

W FiniteDifferences.ipynb a minute ago

1 @ Julia 131 Idle

Pirsa: 20020015

Kernel

G v-" googl B news B comics

Tabs

C

Last Modified
14 days ago

3 months ago
a year ago

3 years ago

4 years ago

3 months ago
10 months ago
6 years ago

5 years ago

a year ago

3 years ago

8 years ago
14 days ago
3 years ago

5 months ago
5 months ago
3 years ago

a month ago
a month ago

2 years ago

Settings

Bt w Wkipedia & Google @ Announcing “Practl.. (% Don't Marry Carear &Y The Mo-Bullshit, M @ lustris - Main I8! DLMF: iy Shedaesthecity »...
Help

[=] FiniteDifferences.ipynb [ ]

B+ X OMM » m ¢ Code ~ O g

LG 7770 /3047£4097/991, —W.03L5435044583341)
[0.7105304062076166, -0.7071481492140224]
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Solve diffusion equation

diffuse(f) = deriv2(f)

diffuse (generic function with 1 method)

rk2step(diffuse, gllcoeffs, 1.0)

@

w | B Other Bookmarks

Juia131 O
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coeffs::Vector{T}
end
dump(Fun{Float64}([1,2,3]))

Fun{Float64}
coeffs: Array{Float64}((3,)) [1.0, 2.0, 3.0]

function Base.:x(a::T, f::Fun{T}) where {T}
Fun{T}(a * f.coeffs)
end

0]

function Base.:+(f::Fun{T}, g::Fun{T}) where {T}
Fun{T}(f.coeffs + g.coeffs)

end

[9]: function Base.:-(f::Fun{T}, g::Fun{T}) where {T}
Fun{T}(f.coeffs - g.coeffs)

end

function sample(f, N)
h =1/ (N-1)
coeffs = Float64[f(hki) for i in B:N-1]
Fun{Float64}(coeffs)

end

[10]: sample (generic function with 1 method)
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