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Tabs  Settings Help

m dist

B ET 201910
m etc
B intel
B Julia

B mars

B modules-4.15.0-47-generic-...

B Music

8 public_html

B simulations

M slurmstats

B8 spaces-project

M sic

= thp

8 Tutorial

B Wolfram Mathematica

[M] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
[M] CompPhys.2020-01-13Che...

[ configuration.nix

[W FiniteDifferences.ipynb

Julia 1.3.1 | Idle

Pirsa: 20010083

C ¢ [% FiniteDifferences.ipynb
B + X DO M » m C Code v O gt Juia131 O
Last Modified elseif x <= ;ci
/ days ago return (x - ximl) / h

elseif x <= xipl

3 months ago return =(x - xipl) / h

a year ago else

3 return T(0)
years ago ok

4 years ago end

3 th
SRS 1+ hat (generic function with 1 method)

10 months ago

6 years ago I [37]: plot(x=xs, y=[hat(50, 11, x) for x in xs]|, Geom.line)
S years ago AssertionError: @ <= 1 < N
ayear ago

Stacktrace:
3years ago [1] hat(::Int64, ::Int64, ::Float64) at ./In[34]:Q
8 years ago [2] (::var"#73#74")(::Float64) at ./none:@
7 days ago [3] iterate at ./generator.jl:47 [inlined]

[4] collect(::Base.Generator{Array{Float64,1},var"#73#74"}) at ./array.jl:622
3 years ago [5] top-level scope at In[37]:1

5 months ago
5 months ago
3 years ago
23 days ago
23 days ago
2 years ago

2 minutes ago

Mode: Command &  Ln1, Col 21 FiniteDifferences.ipynb
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File Edit View Run Kernel Git Tabs Settings Help
= + [ +] b3 c (%] FiniteDifferences.lpynb e

B8 / home / eschnetter / B + XD [ » m ¢ Code v O gt
o Name - Last Modified

B dist / days ago

B ET 201910 3 months ago . . .
Q Basis functions (hat functions)

i etc ayear ago

& Intel 3 years ago function hat(i, N, x::T) where {T}
®  m i 4 years ago @adsert 0 <= i <N

h =1/ T(N-1)

| mars 3 months ago ximl = h % (i-1)
9, | B8 modules-4.150-47-generic-... 10 months ago xi=h * 1

m Music 6 years ago xipl = h * (i+1)

SN if x <= ximl

™ @ public_html 5 years ago return T(@)

m simulations ayear ago elseif x <= xi

YONESS return (x - ximl) / h
B slurmstats 3 years ago elseif x <= xipl
B8 spaces-project 8 years ago . return -(x - xipl) / h
else
™ sic 7 days ago return T(0)
™ tmp 3 years ago end
end

= Tutorial 5 months ago

B Wolfram Mathematica 5 months ago hat (generic function with 1 method)

M| Chebyshev.ipynb 3 years ago

= sy L 9 I [37]: plot(x=xs, y=[hat(50, 11, x) for x in xs], Geom.line)

[A] CompPhys-2020-01-13.ipynb 23 days ago

[W] CompPhys.2020-01-13Che... 23 days ago AssertionError: @ <= i <N

[ configuration.nix 2 years ago Stacktrace:

[N FiniteDifferences.ipynb 3 minutes ago

0 1 @ Julia13.1]Idle

Pirsa: 20010083

[1] hat(::Int64, ::Int64, ::Float64) at ./In[34]:2

Mode: Command &

Ln 1, Col 21

aQ 7w

| [ Other Bookmarks

Juia131 O

FiniteDifferences.ipynb
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B8 modules-4.15.0-47-generic-...

8 Music

10 months ago

6 years ago

xi= h * 1

xipl = h % (i+1)

# case distinction (piecewise linear!)
if x <= ximl

€ = C A NotSecure | symmetry pllocaliuser/eschnetter/labjworkspaces/auto-m @ o i
Woapps Pl 7T BA B C Ax @6 2 oacoa B onews B comies BE ot w Wikipedia G Google @ Announcing “Practl.. @ Don't Marry Career. Y The Mo-Bullshit N @ llustris - Main 15 DLMF: iy Shedoesthecity ».. " Other Bookmarks
: File Edit View Run Kernel Tabs  Settings
= + n b C ¢ [%] FiniteDifferences.ipynb

B8 / home / eschnetter / B + X0 [ » m ¢ Code v O git Juia131 O
o Name - Last Modified . . .

. ast 7 Gays ago Basis functions (hat functions)

B8 ET 201910 3 months ago
Q} . (o function hat(i, N, x::T) where {T}

® e Sysseeas @assert @ <= i <N

& intel 3 years ago # calculate grid spacing
®  m 4 years ago h=1/ T(N—l) .

# collocation points

| mars 3 months ago ximl = h * (i-1)

O

‘M@

B public_html

B simulations

B slurmstats

B spaces-project

8 sic

™ thp

@ Tutorial

B Wolfram Mathematica

[M] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
(W] CompPhys.2020-01-13Che...

[ configuration.nix

[W] FiniteDifferences.ipynb

Julia 1.3.1 ] Idle

Pirsa: 20010083

5 years ago
ayear ago

3 years ago

8 years ago

7 days ago

3 years ago

5 months ago
5 months ago
3 years ago
23 days ago
23 days ago
2 years ago

4 minutes ago

39 :

[38]:

hat

return T(Q)
elseif x <= xi

return (x - ximl) / h
elseif x <= xipl

return =(x - xipl) / h
else

return T(Q)
end

(generic function with 1 method)

I [38]: plot(x=xs, y=[lhat(5, 11, x) for x in xs], Geom.line)

I

Mode: Command &  Ln1, Col 20 FiniteDifferences.ipynb
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5

[%] FiniteDifferences.lpynb

+ [ +} b 2 & v

@8 / home / eschnetter / B + XTO [ » m ¢ Code v O git Juia131 O

-
o
®
@
Q
0o

B8 modules-4.15.0-47-generic-...

B Music

8 public_html

B simulations

M slurmstats

B8 spaces-project

M sic

= thp

B Tutorial

B Wolfram Mathematica

[®] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
[M] CompPhys.2020-01-13Che...

[ configuration.nix

[W] FiniteDifferences.ipynb
0 ﬂ 1 @ Julia131]Idle

Pirsa: 20010083

10 months ago
6 years ago

5 years ago
ayear ago

3 years ago

8 years ago

7 days ago

3 years ago

5 months ago
5 months ago
3 years ago
23 days ago
23 days ago
2 years ago

seconds ago

Name - Last Modified # calculate grid spacing
T dist / days ago h =1/ T(N-1)
# collocation points
B8 ET 201910 3 months ago ximl = h % (i-1)
B etc a year ago xi=h=# i
xipl = h % (i+1)
08 intel 3 years ago # case distinction (piecewise linear!)
B Julia 4 years ago if x <= ximl
| mars 3 months ago return T(0)

elseif x <= xi

return (x - ximl) / h

elseif x «= xipl

else

end
end

hat

7hat

return -(x - xipl) / h

return T(0)

search: hat hcat cachmatch hvcat Cwchar_t hasmethod catch_backtrace hasproperty

- Basis function hat{i, N, x)

plot(x=xs, y=[hat(5, 11, x) for x in xs], Geom.line)

1.0

Mode: Command &

Ln1, Col &

FiniteDifferences.ipynb
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File  Edit

View  Run
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Name -

Kernel

@ llustris -Main 35 DLMF: oy Shedoesthecity »... w o B9 Other Bookmarks

Tabs  Settings Help

B ET 201910
m etc
& intel
B Julia

B mars

B8 modules-4.15.0-47-generic-...

B Music

8 public_html

B simulations

B slurmstats

B8 spaces-project

M sic

= thp

B Tutorial

B Wolfram Mathematica

[M] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
[%] CompPhys.2020-01-13Che...

[ configuration.nix

[W] FiniteDifferences.ipynb

Julia 1.3.1 | Idle

Pirsa: 20010083

C ¢ [# FiniteDifferences.ipynb
B + X O M » m C Code v O gt Juia131 O
Last Modified
/ days ago

Basis functions (hat functions)

3 months ago

a year ago
[407: |[wun
3yours ago Basis function hat{i,IN, X)
4 years ago 1k
function hat(i, N, x::T) where {T}
@assert @ <= 1 <N N
# calculate grid spacing

h =1/ T(N-1)

3 months ago

10 months ago

6 years ago ) .

# collocation points
5 years ago ximl = h #% (i-1)
ayearago xi =h*i

xipl = h # (i+1)
3 years ago # case distinction (piecewise linear!)
8 years ago if x <= ximl

return T(@)

7 days ago elseif x <= xi
3 years ago return (x - ximl) / h

elseif x <= xipl

5 months ago return -(x - xipl) / h

5 months ago else
return T(0)
3 years ago end
23 days ago end
23 days ago ‘g0 hat
2 years ago

[41]: 7hat

seconds ago

Mode: Command @  Ln1, Col5 FiniteDifferences.ipynb

Page 20/51



Pl JupyterLab X o+

€ > C A NotSecure | symmetry.pllocaliuser/eschnetter/lab/workspaces/auto-m JOR 3 i

! Apps

Eanl

-
o
®
@
Q
o

oM@

I dist

Pin 27 B B c Ax Mc 2 oocg BSnews B comics BEt w Wikipedia G Google @ Announcing “Practi.. @@ Don't Marry Career. ¥ The No-Bullshit, N...
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Kernel

c ¢

@ lustris -Main 35 DLMF: oy Shedoesthecity ».. wo | B Other Bookmarks

Tabs  Settings Help

[%] FiniteDifferences.lpynb

B+ X O » m C Code v O gt Jia131 O

Last Modified

B ET 201910
m etc
o intel
B Julia

B mars

B modules-4.15.0-47-generic-...

B Music

B public_html

B simulations

M slurmstats

B8 spaces-project

M sic

= thp

= Tutorial

B Wolfram Mathematica

[M] Chebyshev.ipynb

[ CompPhys-2020-01-13.ipynb
[M] CompPhys.2020-01-13Che...

[ configuration.nix

[W] FiniteDifferences.ipynb

Julia 1.3.1 | Idle

Pirsa: 20010083

/ days ago
3 months ago
(11 plot(x=xs, y=[hat(1@, 11, x) for x in xs], Geom.line)

a year ago N
3 years ago [43]: i
4 years ago
3 months ago
10 months ago
6 years ago
5 years ago
ayearago y 05
3 years ago
8 years ago
7 days ago
3 years ago
5 months ago

A 0.0
5 months ago 00 05 1.0

3 years ago X
23 days ago
23 days ago

2 years ago

a minute ago

Mode: Command @&  Ln1, Col1 FiniteDifferences.ipynb
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Kernel
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Tabs  Settings Help
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m etc
o intel
B Julia

B mars

B8 modules-4.15.0-47-generic-...

B Music

B public_html

B simulations

B slurmstats

B8 spaces-project

M sic

= thp

M Tutorial

B Wolfram Mathematica

[m] Chebyshev.ipynb

[ CompPhys-2020-01-13.ipynb
[M] CompPhys.2020-01-13Che...

[ configuration.nix

[W] FiniteDifferences.ipynb

Julia 1.3.1 | Idle

Pirsa: 20010083

C ¢ [%] FiniteDifferences.ipynb
B+ X0 [ » m C Code v O gt Julia131 O
Last Modified
7 days ago 10 - hat

3 months ago
a year ago
3 years ago L44]: o4 | »
4 years ago
3 months ago
10 months ago
6 years ago
5 years ago
ayearago y 05
3 years ago
8 years ago
7 days ago

3 years ago

5 months ago 80

5 months ago 00 05 1.0

3 years ago X
23 days ago
23 days ago

2 years ago

2 minutes ago

Mode: Command @&  Ln1, Col1 FiniteDifferences.ipynb
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Juia131 O

B8 modules-4.15.0-47-generic-...

B Music

B public_html

B simulations

B slurmstats

B8 spaces-project

M sic

= thp

B Tutorial

B Wolfram Mathematica

[m] Chebyshev.ipynb

[ CompPhys-2020-01-13.ipynb
[M] CompPhys.2020-01-13Che...

[ configuration.nix

[W] FiniteDifferences.ipynb
0 H 1 @ Julia 1.3.1 | Idle

Pirsa: 20010083

Name - Last Modified
C W dist / days ago
B8 ET 201910 3 months ago
m etc ayear ago
& intel 3 years ago
B Julia 4 years ago
| mars 3 months ago

10 months ago
6 years ago

5 years ago
ayear ago

3 years ago

8 years ago

7 days ago

3 years ago

5 months ago
5 months ago
3 years ago
23 days ago
23 days ago
2 years ago

seconds ago

451 :

[48]:

0.0
0.0 0.5 10
X
Discrete functions
struct Fun{T}
coeffs::Vector{T}
end
function sample(f, N)
T = typeof(f(@))
h =1/ T(N-1)
coeffs = T[f(h#i) for i in 0:N-1]
Fun{T}(coeffs)

end

sample (generic function with 1 method)

Mode: Edit

® Ln1,Coll

FiniteDifferences.ipynb
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| Julia
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B public_html
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B simulations

B slurmstats

8 spaces-project

M sic

B tmp

M Tutorial

B Wolfram Mathematica

[M] Chebyshev.ipynb

[A] CompPhys-2020-01-13.ipynb
[M] CompPhys.2020-01-13Che...

[ configuration.nix

[N FiniteDifferences.ipynb a minute ago

0 1 @ Julia13.1]Idle

Pirsa: 20010083

Kernel

B modules-4.15.0-47-generic-...

-‘.' googl B news B comies

Tabs  Settings

C

Last Modified

/ 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

7 days ago

3 years ago

5 months ago
5 months ago
3 years ago
23 days ago
23 days ago

2 years ago

Bt w Wikipedia & Google @ Announcing “Practl..  (§U Don't Marry Career AN The Mo-Bullshit, N

Help

[ FiniteDifferences.lpynb [ ]

B+ X O M » m ¢ Code v @O gi
Discrete functions

struct Fun{T}
coeffs::Vector{T}
end

function sample(f, N)
T = typeof(f(@))
h =1/ TI(N-1)
coeffs = T[f(h*i) for i in B:N-1]
Fun{T}(coeffs)
end

sample (generic function with 1 method)

sample(x=>x"~2, 5)
InexactError: Int64(0.0625)

Stacktrace:

[1] Int64 at ./float.jl:709 [inlined]

[2] convert at ./number.jl:7 [inlined]

[3] setindex! at ./array.jl:782 [inlined]

[4] sample(::var"#87#88", ::Int64) at ./In[48]:4
[5] top-level scope at In[51]:1

@ lustrls - Maln

I DUMF: oy Shedoesthecity »..,

Mode: Command &

Ln1, Col1

aQ 7w

» | B9 Other Bookmarks

Juia131 O

FiniteDifferences.ipynb
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Name -

Kernel
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Tabs  Settings Help
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m etc
o intel
B Julia

B mars

B8 modules-4.15.0-47-generic-...

B Music

8 public_html

B simulations

B slurmstats

B8 spaces-project

M sic

= thp

M Tutorial

B Wolfram Mathematica

[M] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
[%] CompPhys.2020-01-13Che...

[ configuration.nix

[W] FiniteDifferences.ipynb

Julia 1.3.1 | Idle

Pirsa: 20010083

C ¢ [#! FiniteDifferences.ipynb
B + X TO [ » = C Code v O gt Juia131 O
Last Modified
7aEyE 30 Discrete functions

3 months ago

ayear ago sl struct Fun{T}
coeffs::Vector{T}
3
years ago end
4 years ago

function sample(f, N)
h=1/ (N-1)
coeffs = Float64[f(hxi) for i in @:N-1]

3 months ago [55]:

10 months ago

6 years ago Fun{Float64}(coeffs)
end

5 years ago
ayear ago 'on . sample (generic function with 2 methods)
3 years ago

(5600 sample(x=>x"2, 5)
8 years ago
7 days ago ‘oo - Fun{Floaté&a}([e.0, 0.0625, 0.25, 0.5625, 1.0])
3 years ago

57 glx) = exp(=40%(x-0.6)"2)
5 months ago

5 months ago ‘w71 g (generic function with 1 method)

3 years ago

23 days ago
23 days ago
2 years ago

seconds ago

Mode:Edit @& Ln1,Col1 FiniteDifferences.ipynb
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B modules-4.15.0-47-generic-...

B Music

@ public_html

B simulations

B8 slurmstats

BB spaces-project

M sic

= thhp

8 Tutorial

B Wolfram Mathematica

[m] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
(W] CompPhys.2020-01-13Che...

[ configuration.nix

[W FiniteDifferences.ipynb

Julia 1.3.1 | Idle

Pirsa: 20010083

File Edit View Run Kernel Tabs  Settings
+ [ +] b3 c ¢

B / home [ eschnetter /

Name - Last Modified
C W dist / days ago

B8 ET 201910 3 months ago

B etc ayear ago

8 intel 3 years ago

B Julia 4 years ago

| mars 3 months ago

10 months ago
6 years ago

5 years ago
ayear ago

3 years ago

8 years ago

7 days ago

3 years ago

5 months ago
5 months ago
3 years ago
23 days ago
23 days ago
2 years ago

seconds ago

l l.J:lI

5]

COETTS Vector{Iy
end

function sample(f, N)
h =1/ (N-1)
coeffs = Float64[f(hxi) for i in 0:N-1]
Fun{Float64}(coeffs)

end

sample (generic function with 2 methods)

sample(x=>x~2, 5)

Fun{Float64}([0.0, 0.0625, @.25, 0.5625, 1.0])

g(x) = exp(-40%(x-0.6)"2)

g (generic function with 1 method)

gllcoeffs = sample(g, 11)

Fun{Float64}([5.573903692694606e~7, 4.539992976248485¢-5, 0.0016615572731739367, 0.02732372244729
2607, 0.20189651799465558, 0.6703200460356394, 1.0, 0.6703200460356389, 0.20189651799465516, 0.02
7323722447292535, 0.0016615572731739324])

Mode: Edit @ Ln1, Col1 FiniteDifferences.ipynb
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[ Chebyshev.ipynb
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Julia 1.3.1 | Idle

Pirsa: 20010083

10 months ago
6 years ago

5 years ago
ayear ago
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[55]:

function sample(f, N)
h =1/ (N-1)
coeffs = fFloat6d [f(hi) for i in 0:N-1]
Fun{Float64}(coeffs)

end

sample (generic function with 2 methods)

sample(x=>x~2, 5)

Fun{Float64}([@.0, @.0625, @.25, 0.5625, 1.0])

g(x) = exp(-40%(x-0.6)"2)

g (generic function with 1 method)

gllcoeffs = sample(g, 11)

Fun{Float64}([5.573903692694606e~7, 4.539992976248485¢-5, 0.0016615572731739367, 0.02732372244729
2607, 0.20189651799465558, 0.6703200460356394, 1.0, 0.6703200460356389, 0.20189651799465516, 0.02
7323722447292535, 0.0016615572731739324])

Mode: Edit @ Ln 3, Col44 FiniteDifferences.ipynb
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&8 ET_2019.10 3 months ago il g(x) = exp(-40%(x-0.6)"2)
M etc ayear ago “/1- g {generic function with 1 method)
B intel 3 years ago
™ Julia 4 years ago s8] gllcoeffs = sample(g, 11)
| mars 3 months ago

ca0: Fun{Float64}([5.573903692694606e~7, 4.539992976248485¢-5, 0.0016615572731739367, 0.02732372244729
2607, 0.20189651799465558, 0.6703200460356394, 1.0, 0.6703200460356389, 0.20189651799465516, 0.02

10 months ago
7323722447292535, ©.0016615572731739324])

6 years ago
5 years ago 01 function evaluate(f::Fun{T}, x) where {T}
N = length(f.coeffs)
ayear ago sum(f.coeffs[i-1] * hat(i, N, x) for i in @:N-1)
3 years ago end
8 years ago o1 - evaluate (generic function with 1 method)

7 days ago »

3 years ago g11(x) = evaluate(gllcoeffs, x)

5 months ago 911 (generic function with 1 method)

5 months ago
3 years ago [ ¢ plot(gll)

23 days ago

23 days ago

2 years ago

2 minutes ago

Mode: Command @&  Ln1,Col32  FiniteDifferences.ipynb
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[W] FiniteDifferences.ipynb

Julia 1.3.1 | Idle

Pirsa: 20010083

C ¢ [%] FiniteDifferences.ipynb
B + X O [ » m C Code v O gt Julia131 O

Last Modified

/7 aays ago ool plotix=xs, y=[gll(x) for x in xs], Geom.line)
3 months ago feer

bk |2

a year ago 1.5 | ?

3 years ago

4 years ago

3 months ago
10 months ago 1o
6 years ago
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23 days ago
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Mode: Command @&  Ln1, Col1 FiniteDifferences.ipynb
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B Wolfram Mathematica

[M] Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
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[W] FiniteDifferences.ipynb
0 ﬂ 1 @ Julia 1.3.1 | Idle

Pirsa: 20010083

B modules-4.15.0-47-generic-...

10 months ago

6 years ago

e + 4] * c ¢
~ m/home [ eschnetter /
o Name - Last Modified
© W dist / days ago

8 ET 201910 3 months ago

‘) B etc a year ago
& intel 3 years ago
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\\
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ayear ago
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7 days ago
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seconds ago

64|

gllcoeffs = sample(g, 11)

Fun{Float64}([5,573903692694606¢-7, 4,539992976248485¢e-5, 0.0016615572731739367, 0.02732372244729
2607, 0.20189651799465558, 0.6703200460356394, 1.0, 0.6703200460356389, 0.20189651799465516, 0.02

7323722447292535, 0.00166155727317393241])
function evaluate(f::Fun{T}, x) where {T}I

N = length(f.coeffs)

sum(f.coeffs[i+1] * hat(i, N, x) for i in 0:N-1)
end

evaluate (generic function with 1 method)

g11(x) = evaluate(gllcoeffs, x)

g1l (generic function with 1 method)

plot(x=xs, y=[gll(x) for x in xs], Geom.line)

1.5

1.0

Mode: Command @&  Ln1, Col1 FiniteDifferences.ipynb
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B Wolfram Mathematica

[M] Chebyshev.ipynb

[m] CompPhys-2020-01-13.ipynb
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[W FiniteDifferences.ipynb

Julia 1.3.1 | Idle
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3 years ago

8 years ago

7 days ago

3 years ago
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5 months ago
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23 days ago
23 days ago
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5 minutes ago

|56]:

64] 1

sample(x->x~2, 5)

Fun{Float64}([0.0, 0.0625, .25, @.5625, 1.0])

g(x) = exp(=40%(x-0.6)"2)

g (generic function with 1 method)

gllcoeffs = sample(g, 11)
Fun{Float64}([5.573903692694606e-7, 4.539992976248485e-5, 0.0016615572731739367, 0.02732372244729
2607, 0.20189651799465558, 0.6703200460356394, 1.0, 0.6703200460356389, 0.20189651799465516, 0.02
7323722447292535, 0.0016615572731739324])
function evaluate(f:j:'Fun{T}, x) where {T}

N = length(f.coeffs)

sum(f.coeffs[i+1] * hat(i, N, x) for i in 0:N-1)
end

evaluate (generic function with 1 method)

g1l1l(x) = evaluate(gllcoeffs, x)

g11 (generic function with 1 method)

plot(x=xs, y=[gl1(x) for x in xs], Geom.line)

1.5

Mode: Edit @ Ln1, Col18 FiniteDifferences.ipynb
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0 oos i Discrete functions
ET_201910 3 th
0 - EL - HSegs struct Fun{T}
B etc ayear ago coeffs::Vector{T}
B intel 3 years ago end
@ =i 4 years ago Fun{Float64} ("hello")
B mars 3 months ago
\ B modules-4.15.0-47-generic-... 10 months ago Izltla;:zgfr;:;éig::::targ?nvert an object of type String to an object of type Array{Float64,1}
W Music 6 years ago convert(::Type{Array{T,N}}, !Matched::FillArrays.Zeros{V,N,Axes} where Axes) where {T, V, N} at
. /home/eschnetter/. julia/packages/FillArrays/AjaC4/src/FillArrays.jl:339
t 5 4
O & public_htm > years ago convert(::Type{Array{T,N}}, 'Matched::FillArrays.Ones{V,N,Axes} where Axes) where {T, V, N} at
8 simulations ayear ago /home/eschnetter/. julia/packages/FillArrays/AjaCa/src/FillArrays.jl:339
& slurmstats 3 years ago convert(::Type{Array{T,N}}, 'Matched::FillArrays.AbstractFill{V,N,Axes} where Axes) where {T,

B spaces-project

B sic

= thhp

s Tutorial

B Wolfram Mathematica

[ Chebyshev.ipynb

[®] CompPhys-2020-01-13.ipynb
[M] CompPhys.2020-01-13Che...

™ configuration.nix

W FiniteDifferences.ipynb 7 minutes ago

0 1 @  Julia13.1]Idle

Pirsa: 20010083

8 years ago

7 days ago

3 years ago

5 months ago
5 months ago
3 years ago
23 days ago
23 days ago

2 years ago

[55]:

V, N} at /home/eschnetter/.julia/packages/FillArrays/AjoC4/src/FillArrays,jl:331

Stacktrace:
[1] Fun{Float64}(::String) at ./In[45]:2
[2] top-level scope at In[67]:1

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

end

sample (generic function with 2 methods)

®

Mode: Command Ln1,Col18 FiniteDifferences.ipynb
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B Wolfram Mathematica
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7 days ago
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Fun{Float64}([1.0, 2.0, 3.0])

function sample(f, N)
h =1/ (N-1)

coeffs = Float64[f(h*xi) for i in @:N-1]

Fun{Float64} (coeffs)

end

sample (generic function with 2 methods)

sample(x->x~2, 5)

Fun{Float64}([@.0, 0.0625, @.25, 0.5625, 1.0])

ki il B+ X OB » m C Cde v O gt Wia131 O
R
Name - Last Modified H H
st s Discrete functions
ET_201910 3 th
= Fr20n months age 45 struct Fun{T}
® et ayearago coeffs::Vector{T}
| intel 3 years ago end
™ Julia 4 years ago I [68]: lFun{Float64}( (1,2,31)
| mars 3 months ago

[M] Chebyshev.ipynb 3 years ago 571 g(x) = exp(-40%(x-0.6)"2)

(] CompPhys-2020-01-13.ipynb 23 days ago 71+ g {generic function with 1 method)

(%] CompPhys.2020-01-13Che... 23 days ago

™ configuration.nix 2 years ago 58]: gllcoeffs = sample(g, 11)

[W FiniteDifferences.ipynb 7 minutes ago [cg Fun{Flnat N2732372244729

Mode: Edit @ Ln1, Col14 FiniteDifferences.ipynb

oM @

Julia 1.3.1 ] Idle

Pirsa: 20010083 Page 33/51



Pl JupyterLab X o+

€ > C A NotSecure | symmetry.pllocaliuser/eschnetter/lab/workspaces/auto-m

H Apps

Cal

Ple 27 BA B c Ax @6 Moo B3news Bcomies Bt w wikipeds & Google @ Announcing “Practl. (@ Don't Marry Career.. &Y The bo-Bulishit N @ lustris -Maln 15 DLMF: e Shedaesthecity »..

File Edit View Run Kernel

Tabs  Settings Help

[%] FiniteDifferences.ipynb

B + XD [ » m ¢ Code ~v O git

@ o i

» | [ Other Bookmarks

Juia131 O

B8 modules-4.15.0-47-generic-...

B Music

B public_html

B simulations

B slurmstats

B8 spaces-project

M sic

= thp

B Tutorial

B Wolfram Mathematica

[m] Chebyshev.ipynb

[ CompPhys-2020-01-13.ipynb
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evaluate (generic function with 1 method)

911(x) = evaluate(gllcoeffs, x)

g1l (generic function with 1 method)

plot(x=xs, y=[gll(x) for x in xs], Geom.line)
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# boundary basis functions have half the area
if i==0 || issN-1
w = T(0.5)
else
w
end
# add up contributions from all basis functions
s += w * h * T.coeffs[i+1]

T(1)

end
s
end

C oo quad (generic function with 1 method)

I (77]: Iquad(gllcoeffs)| 1

0.28016185874898825

721+ quad(g2lcoeffs)

[0 0.2801902502541984
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[79]:

w=T(1)
end
# add up contributions from all basis functions
s 4= w o h * T.coeffs[i+1]
end
s
end

quad (generic function with 1 method)

quad(gllcoeffs)

0.28016185874898825

quad(g2lcoeffs)

0.2801902502541984

L2 norm

function 12norm(f::Fun{T}) where {T}
coeffs_abs2 = [abs(c)"2 for ¢ in f.coeffs]
sqrt(quad(Fun{T}(coeffs_abhs2)))|

end

12norm (generic function with 1 method)
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4571 :

[69]:

[83]:

Discrete functions

struct Fun{T}
coeffs::Vector{T}
end

dump(Fun{Float64}([1,2,3]1))

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

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

function Base.:—(fT::Fun{T}, g::Fun{T}) where {T}
Fun{T}(f.coeffs - g.coeffs)
end

function sample(f, N)
h =17/ (N-1)
coeffs = Float64[f(h*i) for i in @:N-1]
Fun{Float64} (coeffs)

end

sample (generic function with 2 methods)
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44, 0.007446583070924325, 0.004554070172049112, 0.0016615572731739302])

12norm(g11_21_coeffs - g2lcoeffs)

0.02614412247904877

12Znorm(g21_41_coeffs = gdlcoeffs)

0.006744517160093091

g201coeffs = sample(g, 201)

g201(x) = evaluate(g2@lcoeffs, x)
g401coeffs = sample(g, 401)

g401(x) = evaluate(gd@lcoeffs, x)
g201_401_coeffs = sample(g201, 401)
12norm(g40lcoeffs - g201_401_coeffs)

6.814208679883738e-5
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g201(x) = evaluate(g2@lcoeffs, x)
g40lcoeffs = sample(g, 401)

g401(x) = evaluate(gd@lcoeffs, x)
9201_401_coeffs = sample(g201, 401)
12norm(g4@lcoeffs - g201_401_coeffs)

6.814208679883738e-5

g20001coeffs = sample(g, 20001)

g20001(x) = evaluate(g20001coeffs, x)
g40001coeffs = sample(g, 40001)

g40001(x) = evaluate(g408@lcoeffs, x)
020001_40001_coeffs = sample(g20001, 40001)
12norm(g40001coeffs - g20001_40001_coeffs)

6.814918093947815e-9
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