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Numerical Methods 2025 - Session 1

Dustin Lang
Today, we will introduce and set up some of the tools and services we will use for this course:

¢ the Julia programming language
¢ the Github file-versioning service
¢ the Unix shell

¢ atext editor

Some of you may already have some of these things set up; please be patient with us, and try to help your fellow students get set up as
well.

Julia

In this course, we are going to use the Julia programming language. This is a relatively new language, with a mix of high-level usability and
a focus on efficient computation. This makes it a powerful language for numerical methods.

The Julia language homepage is here: https://julialang.org/

Unix shell / Linux [ bash
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Julia

In this course, we are going to use the Julia programming language. This is a relatively new language, with a mix of high-level usability and
a focus on efficient computation. This makes it a powerful language for numerical methods.

The Julia language homepage is here: https://julialang.org/

Unix shell / Linux [ bash

In this course, we will make use of the Unix shell (also known as "bash", or "the terminal” or "the command line"). This is a very old-timey
way of interacting with computers, but it is extremely powerful, and is often the only method available to use High-Performance Computing
/ supercomputing centers.

Good notes for the Unix shell (including some install/setup instructions) are available from the Carpentries: https://swcarpentry.github.io/
shell-novice/ Note that for Windows, | would suggest using their "For advanced users" insthuctions to install the Windows Subsystem for
Linux (WSL).

Github

For this course, we will use Github as a way to distribute your homework assignments, and you will also use it to hand in your work. This is
to give you practice using Github, which you will hopefully find to be very useful for your work!

Good notes for Git and Github can be found here, by the Carpentries organization: https://swcarpentry.github.io/git-novice/ Again, for
Windows, they suggest using "Git for Windows", but it would be better if you can install "Windows Subsystem for Linux".
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The Julia Programming Language

Download Documentation

Fast

Julia was designed for high performance. Julia
programs automatically compile to efficient
native code via LLVM, and support multiple
platforms.

Composable

Julia uses multiple dispatch as a paradigm,
making it easy to express many object-oriented
and functional programming patterns. The talk
on the Unreasonable Effectiveness of Multiple
Dispatch explains why it works so well.

Julia in a Nutshell

Dynamic

Julia is dynamically typed, feels like a scripting
language, and has good support for interactive
use, but can also optionally be separately
compiled.

General

Julia provides asynchronous I/0,
metaprogramming, debugging, logging, profiling,
a package manager, and more. One can build
entire Applications and Microservices in Julia.

See Julia Code Examples H Try Julia In Your Browser

Ecosystem

% Star 46,104

Reproducible

Reproducible environments make it possible to
recreate the same Julia environment every time,
across platforms, with pre-built binaries.

Open source

Julia is an open source project with over 1,000
contributors. It is made available under the MIT
license. The source code is available on GitHub.
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Julia

In this course, we are going to use the Julia programming language. This is a relatively new language, with a mix of high-level usability and
a focus on efficient computation. This makes it a powerful language for numerical methods.

The Julia language homepage is here: https://julialang.org/

Unix shell / Linux [ bash

In this course, we will make use of the Unix shell (also known as "bash", or "the terminal” or "the command line"). This is a very old-timey
way of interacting with computers, but it is extremely powerful, and is often the only method available to use High-Performance Computing
/ supercomputing centers.

Good notes for the Unix shell (including some install/setup instructions) are available from the Carpentries: https://swcarpentry.github.io/
shell-novice/ Note that for Windows, | would suggest using their "For advanced users" instructions to install the Windows Subsystem for
Linux (WSL).

Github

For this course, we will use Github as a way to distribute your homework assignments, and you will also use it to hand in your work. This is
to give you practice using Github, which you will hopefully find to be very useful for your work!

Good notes for Git and Github can be found here, by the Carpentries organization: https://swcarpentry.github.io/git-novice/ Again, for
Windows, they suggest using "Git for Windows", but it would be better if you can install "Windows Subsystem for Linux".
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Github

3
For this course, we will use Github as a way to distribute your homework assignments, and you will also use it to hand in your work. This is

to give you practice using Github, which you will hopefully find to be very useful for your work!

Good notes for Git and Github can be found here, by the Carpentries organization: https://swcarpentry.github.io/git-novice/ Again, for
Windows, they suggest using "Git for Windows", but it would be better if you can install "Windows Subsystem for Linux".

Text editor

We are going to write code in the Julia language. Like most programming languages, Julia is written in plain text files.

Many different text editors are available, from the very simple (and old-school) ("nano"), to classic programmer favourites ("vim" and
"emacs"), to newer options like "VSCode" (https://code.visualstudio.com/download)

As an alternative to writing text files, we may also use the Jupyter notebook system for interactive computing. More on this later!

Environment

Today, we will try to get everyone set up to use Julia, Git, Bash, and an editor on their personal laptop computers. If this does not work, do
not worry! We have a backup option: the Symmetry cluster/supercomputer is available to all Perimeter Institute folks. However, Symmetry
has been down for the last month and is not yet back in service! (Mondays, am | right?)

Web-based options for running Julia include:

Page 6/28



r

& Firefox File Edit View History Bookmarks Tools Window Help Bopm & (3 1219MST ¢ [@Doss2os 9 = E ® Q & Monlané 2:19PM
- hl
[ NN ] €) Psi-Mumerical-Methods-2025/- X | € PSI-Numerical-Methods-2026/- X g% The Julia Programming Langua: X + v
« (6] O B https:/fgithub.com/Perimeterinstitute/PSI-Numerical-Methods-2025/tree/main/session-01 B 1s0% Y (-? Search L ® il =
@ . - .
[} ¥ main ~  PSI-Numerical-Methods-2025 | session-01 / T Top

Pirsa: 25010053

Windows laptops
I am afraid that | have very little experience with Windows, so my instructions here will be very sketchy! We will figure this out together!

I think the best way is to install the WSL, Windows Subsystem for Linux. This gives you a local Linux environment where you will be able to
run everything we need. https://learn.microsoft.com/en-us/windows/wsl/install

I do not know exactly what is included in a fresh WSL install -- we will find out! | am sure that it will have "bash", and maybe "vim" and
"nano" and "git".

| believe WSL install an Ubuntu flavour of Linux as its default, and in that case, we can install or update new software packages using the
"apt" package installer:

apt update =
apt install git
apt install nano

Mac laptops

Life is mostly easier in Mac land, because under the hood it is a Unix-based operating system. Start by opening your "Applications" and
then "Utilities" folder, and find the "Terminal" program. You'll probably want to make a shortcut to that, because you'll use it a lot in this
course!

Recently, Mac has switched the default shell from "bash" to "zsh". They are mostly the same, but | would recommend using "bash" anyway
- either by running the command "bash" each time you start a Terminal (or new Terminal tab), or make it permanent by running the

command: "cheh -g /hinfhach"
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Mac laptops

Life is mostly easier in Mac land, because under the hood it is a Unix-based operating system. Start by opening your "Applications" and
then "Utilities" folder, and find the "Terminal" program. You'll probably want to make a shortcut to that, because you'll use it a lot in this
course!

Recently, Mac has switched the default shell from "bashy' to "zsh". They are mostly the same, but | would recommend using "bash" anyway
- either by running the command "bash" each time you start a Terminal (or new Terminal tab), or make it permanent by running the
command: "chsh -s /binfbash"

You should have "git" and "nano" (and "vim") built-in.

Linux laptops

You are hardcore :)

Installing Julia

We want to have Julia available in our bash / Unix shell / WSL environment, so the easiest thing to do is use the "juliaup" installer. From a
bash shell, run:

curl —-fsSL https://install.julialang.org | sh =

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with combnuters has beaun!
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The default interactive shell is now zsh.
To update your account to use zsh, please run ‘chsh -s /bin/zsh’.
Mac laplror more details, please visit https://support.apple.com/kb/HT208050.

o dstn@slinky:~ n
Life is MoSy pash s" and

then "Utilil in this

course! The default interactive shell is now zsh.

To update your account to use zsh, please run ‘chsh -s /bin/zsh’™.
Recently, "For more details, please visit https://support.apple.com/kb/HT20880580. h" anyway
- either by dstn@slinky:~ e
command:> chsh -s /bin/bashfi

You shoult

Linux laj

You are ha

Installii

et o AETOMa
bash shell, run:

curl —-fsSL https://install.julialang.org | sh =

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with comnuters has beaun!
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The default interactive shell is now zsh.
To update your account to use zsh, please run ‘chsh -s /bin/zsh’.
Mac laplror more details, please visit https://support.apple.com/kb/HT208050.

o dstn@slinky:~ n
“m'sm?f> chsh -s /bin/bash P a?d
then "Utililchanging shell for dstn. in this

course! [Password for dstn:
chsh: no changes made
Recently, Mdstn@slinky:~ h" anyway
- either by/> e
command:dstn@slinky:~
>
You shouflcdstn@slinky:~
>
dstn@slinky:~

Linux la el

You are h . . y
Liawd aThe default interactive shell is now zsh.

. To update your account to use zsh, please run “chsh -s /bin/zsh’.
InstallilFor more details, please visit https://support.apple.com/kb/HT208050.
dstn@slinky:~
We want tl.>...!_ O N SR ___.______JFroma
bash shell, run

curl —-fsSL https://install.julialang.org | sh =

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with comnuters has beaun!
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course!

Recently, I h" anyway

- either by e
command;

You shoult

Linux laj

You are ha

S e[save modified buffer (ANSWERING "No" WILL DESTROY CHANGES) ? N

M Yes
A
We want tt...(.:af'l(,:_e}. N? e ETOMIS
bash shell, run:
curl -fsSL https://install.julialang.org | sh =

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with comnuters has beaun!
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fetch Download objects and refs from another repository
pull Fetch from and integrate with another repository or a local branch
Mac lapf push Update remote refs along with associated objects

Life is mos s" and

'git help —-a' and 'git help -g' list available subcommands and some
then "Utililconcept guides. See 'git help <command>' or ‘'git help <concept>' in this
course! to read about a specific subcommand or concept.

See 'git help git' for an overview of the system.

Recently, Mdstn@slinky:~ h" anyway
- either by > nano he
command:dstn@slinky:~

> nano

You shoulcdstn@slinky:~

> nano hello.txt

dstn@slinky:~

> nano he

headshot-tololo-crop.jpg headshot-tololo.jpg hello.txt

dstn@slinky:~

> nano he

Installitheadshot-tololo-crop.jpg headshot-tololo.jpg hello.txt
dstn@slinky:~

wewantt> nano hef .

bash shell, run

Linux laj

You are ha

curl —fsSL https://install.julialang.org | sh =

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with comnuters has beaun!
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Mac Ia|31'git help —a' and 'git help —-g' list available subcommands and some

concept guides. See 'git help <command>' or 'git help <concept>'
to read about a specific subcommand or concept.

Life is mos

s" and

then "Utililgee 'git help git' for an overview of the system. in this

course! dstn@Pslinky:~
> nano
Recently, Mdstn@slinky:~
- either by> nano
command:dstn@slinky:~
> nano hello.txt
You shoulcdstn@slinky:~
> nano he
headshot-tololo-crop.jpg
dstn@slinky:~
> nano he
headshot-tololo-crop.jpg
dstn@slinky:~
Installit> nano hello.txt
dstn@slinky:~

Linux laj

You are ha

We want tl.>...!_ e

bash shell, run:

h" anyway
e

headshot-tololo.jpg hello.txt

headshot-tololo.jpg hello.txt

S S wo—_.Froma

curl —fsSL https://install.julialang.org | sh =

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with comnuters has beaun!
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o XN dstn — bash — 80x24

to read about a specific subcommand or concept.

VU lsee 'git help git' for an overview of the system.

dstn@slinky:~
> nano
dstn@slinky:~
Mac |> nano
dstn@slinky:~
Lifeis > nano hello.txt
then "(dstn@slinky:~
coursg> Nano he . )
headshot-tololo-crop.jpg headshot-tololo.jpg
dstn@slinky:~
.., > nano he
_eﬂheheadshot—tololo—crop.jpg headshot-tololo.jpg
comMigstn@slinky:~
> nano hello.txt
Youshystn@slinky:~

Receni

> 1s /
LinuxApplications Volumes etc
Library bin home
You arSystem cores opt
Users dev private
Instadstn@slinky:~

>

hello.txt

hello.txt

sbin
tmp
usr
var

tions" and
1 lot in this

bash" anyway
1g the

We want to have Julia available in our bash [ Unix shell { WSL environment, so the easiest thing to do is use the "juliaup" installer. From a

bash shell, run

curl —-fsSL https://install.julialang.org | sh

&

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with comnuters has beaun!
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> nano hello.txt
Y tdstn@slinky:~
> nano he
headshot-tololo-crop.jpg
dstn@slinky:~
Mac |> nano he
headshot-tololo-crop.jpg
Lifeis dstn@slinky:~
then "> Nhano hello.txt

P

coursedstn@sllnky:--
> 1s /
RecemAPplications Vglumes
ith Library bin
“eMegystem cores
COMMB Ysers dev
dstnEslinky:~

Yoush, 15 /home

dstn — bash — 80x24

headshot-tololo.jpg

headshot-tololo.jpg

etc
home
opt
private

1ls: /home: Operation not permitted

Linuxdstn@slinky:~

> 1s /Users/
YouanDeleted Users apple
Shared dstn
dstn@slinky:~

Inst: A I

dustinlang.tgz

itstaff

sbin
tmp
usr
var

mich
root

hello.txt

hello.txt

tions" and
1 lot in this

bash" anyway
1g the

superuser
userl

We want to have Julia available in our bash / Unix shell f WSL environment, so the easiest thing to do is use the "juliaup" installer. From a

bash shell, run

curl -fsSL https://install.julialang.org | sh

&

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
chanaina). Your iournev into the old-timev world of text interactions with comnuters has beaun!
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dstn@slinky:~
> pwd
-e . /Users/dstn
LD ¥ main |:‘dstn@slinky:--
> cd PSI-Numerical-Methods-2025/
Mac ldstn@slinky:~/PSI-Numerical-Methods-2025
> cd
Lifeis dstn@slinky:~ tions" and
then"l> cd PSI-Numerical-Methods-2025/ 1 lot in this
course dstn@slinky:~/PSI-Numerical-Methods-2025
> pwd
Receni/Users/dstn/PSI-Numerical-Methods—2025 bash" anyway
dstn@slinky:~/PSI-Numerical-Methods-2025

o8|

™ Top

- eithe 1g the

commi

You sh

Linux

You an

Insts

We want to have Julia available in our bash [ Unix shell / WSL environment, so the easiest thing to do is use the "juliaup" installer. From a
bash shell, run:

curl —fsSL https://install.julialang.org | sh &

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
changing). Your journey into the old-timey world of text interactions with computers has begun!
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/Users/dstn/PSI-Numerical-Methods-20825
dstn@Pslinky:~/PSI-Numerical-Methods-2025
Linux> cd ~

dstn@slinky:~
Youary cd ~/PSI-Numerical-Methods-2025/
dstn@slinky:~/PSI-Numerical-Methods-2025

Inste> ¥

We want to have Julia available in our bash [ Unix shell / WSL environment, so the easiest thing to do is use the "juliaup” installer. From a

bash shell, run:

curl —fsSL https://install.julialang.org | sh

@

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
changing). Your journey into the old-timey world of text interactions with computers has begun!
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Mac ldstn@slinky:~/PSI-Numerical-Methods-2025
> cd
Lifeis dstn@slinky:~ tions" and
then"l> cd PSI-Numerical-Methods-2025/ 1 lot in this
course dstn@slinky:~/PSI-Numerical-Methods-2025
> pwd
Receni/Users/dstn/PSI-Numerical-Methods—2025 bash" anyway
- eithd Sstn@slinky:~/PSI—Numerical—Methods—2025 \g the
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cetucinatll © © @
gutters.pdf
“ tjulian-vaccination-6.pdf
killarney
1short.pdf
medial.mov
Mac Imicheline-vaccination-6.pdf
mp3
Lifeis night
then "lnoirlab-tac
course Passport-julian.pdf
passport-vivian.pdf
ReceniPhd—completion.pdf
_enhequebec—trip—2922—photos—mich
stuff
comm.tmp
to-share
usb-key
. viscachal.jpg
LinuXviscacha2.jpg
vivian-vaccination-5.pdf
You arywho—can-work—-in-science. jpeg
~$desi-pi-cosmology.pptx
|nstadstn@slinky:~
> i

P

You sh

dstn — bash — 80x24

tions" and
1 lot in this

bash" anyway
1g the

We want to have Julia available in our bash [ Unix shell / WSL environment, so the easiest thing to do is use the "juliaup" installer. From a

bash shell, run

curl —-fsSL https://install.julialang.org | sh

@

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
changing). Your journey into the old-timey world of text interactions with computers has begun!
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@ Terminal Shell Edit View Window Help BBopm & (3 12:46 MST ¢ ([@Dosz640 H T @ Q 8 MonJang 2:47PM
L ©) PSi-Numerical-Methodal @® ) dstn — bash — 80x24 i
dstn@slinky:~
©t> 1s /mnt/c/
. ) 1s: /mnt/C/: No such file or directory
Bl | P main ~ Pdstn@slinky:~
> nano hello.txt
Mac ldstn@slinky:~
> mv hello.txt hello.jpg
Lifeis dstn@slinky:~ tions" and
then "l> nano hello.jpg 1 lot in this
course dstn@slinky:~
> open hello.jpg

Recenfdstn@slinky:~ bash" anyway
- eithe > MV hello.3jpg I 1g the

commi

™ Top

You sh

Linux

You ani

Insts

We want to have Julia available in our bash [ Unix shell / WSL environment, so the easiest thing to do is use the "juliaup" installer. From a
bash shell, run:

curl —fsSL https://install.julialang.org | sh (&

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
changing). Your journey into the old-timey world of text interactions with computers has begun!
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& Firefox File Edit View History Bookmarks Tools Window Help BBopm & (3 12:49MST ¢ @Dos2enn 9 <= E ® Q & Monlané 2:50PM
- ~
[ NoN ] €) PSI-Numerical-Methods-2025/: X ) PSI-Numerical-Methods-2025/: X g% The Julia Programming Languac X =+ v
« C O B https:/fgithub.com/Perimeterinstitute/PSI-Numerical-Methods-2025/tree/main/session-01 B 1s0% ¥ (-? &, ® il =
® . . .
[l ¥ main v  PSI-Numerical-Methods-2025 | session-01 [ T Top

Pirsa: 25010053

Installing Julia

We want to have Julia available in our bash / Unix shell / WSL environment, so the easiest thing to do is use the "juliaup" installer. From a
bash shell, run:

curl —fsSL https://install.julialang.org | sh =

this will start by showing you a text menu where you can proceed with the install (just hit Enter), or change the settings (nothing needs
changing). Your journey into the old-timey world of text interactions with computers has begun!

This "Juliaup" installer will make the "julia" command available in your shell environment, BUT only after you restart "bash"! So start by
running a new "bash".

bash (0
julia

This should show you something like

Documentation: https://docs.julialang.org

Type "?" for help, "1?" for Pkg help.
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@ Finder File Edit View Go Window Help BBopm & (3 12:51MST ¢ Moz 9 2= @ Q 8 MonJang 2:51PM
) PSi-Numerical-Methods-{
hello
Y ldstn@Eslinky:~
> cd PSI-Numerical-Methods-2825
(¥ & main v~ P /

dstn@slinky:~/PSI-Numerical-Methods—-2025

™ Top

> 1s o0 @ PSI-Numerical-Methods-2025 = =y O~ Q
LICENSE
Inst: .
dstn@slinky:~/ & siomopbox fgee :
> Open . ES Dropbox (Personal) README.md 28 bytes
Wewadstn@slinky:~/ @ arrwop >l =i 01 ller. From a
bash s > 15 @ Downloads
LICENSE A Applications
dstn@slinky:~/ ©*" 0
curl s 1s EI E:Z:Z:MS L3 L
LICENSE
ﬂﬂswﬂdsin@sii”kyz"/ & iCloud Drive ing needs
> SHE= "
h F=? Shared
cang'total 16 _
Thls IIJ -Yw-r——r—— 1 & Macintosh HD - o] start by
runnin‘_rw_r__r__ 1 B va » @8 Users > @ dstn > @ PSI-Nu 202
‘drwxr—-xr-x 3 dstn staff 96 Jan 6 13:08 session-01
dstn@slinky:~/PSI-Numerical-Methods-2025
bash> open . (0
julidstn@slinky:~/PSI-Numerical-Methods-2025
>
This should show you something like
> julia i

Documentation: https://docs.julialang.org

Type "?" for help, "1?" for Pkg help.
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® Terminal Shell Edit View Window Help Bopm B (8 12:53MST ¢ @Do43328 9O = ® Q £ MonJanb 2:54PM
| s e = hl

© psi-NunericakMetiodad © @ @ dstn — bash — 80x24
hello
Y tdstn@slinky:~
> cd PSI-Numerical-Methods-2025/
dstn@slinky:~/PSI-Numerical-Methods-2025

> 1s

LICENSE README . md session-01
dstn@slinky:~/PSI-Numerical-Methods-2025

> open
dstn@slinky:~/PSI-Numerical-Methods-20825

> 1s

LICENSE README . md session-0@1
dstn@Pslinky:~/PSI-Numerical-Methods-2025

> 1s

LICENSE README . md session-01
dstn@slinky:~/PSI-Numerical-Methods-2025

> 1s -1

total 16

-rw-r—-r—-— 1 dstn staff 1530 Jan 6 11:12 LICENSE
-rw-r——r—-— 1 dstn staff 28 Jan 6 11:12 README.md
drwxr—-xr-x 3 dstn staff 96 Jan 6 13:08 session-01
dstn@slinky:~/PSI-Numerical-Methods-2025

> open

dstn@slinky:~/PSI-Numerical-Methods-2025

> curl —-fsSL https://install.julialang.org | shj

Platform 64-bit 32-bit
Windows [help] installer, portable installer, portable
macOS (Apple Silicon) [help] .dmg, .tar.gz
macOS x86 (Intel or Rosetta) [help] .dmg, .tar.gz
Generic Linux on x86 [help] glibc (GPG), muslt! (GPG) glibc (GPG)
@
Generic Linux on ARM [help] tar.gz (GPG)
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# Terminal Shell Edit View Window Help BBopm & (M 125amsT B ¢ @Dos3a30 H T ® Q & Monlané 2:55PM
B et e it 3 |
f © Fsin P | [ °N ] dstn — juliainstaller --juliaup-channel release — 80x24
F3 Numerica Vethods-{

info: downloading installer
Y 'Welcome to Julia!

It seems that Juliaup is already installed on this system. Please remove the pre
vious installation of Juliaup before you try to install a new version.
dstn@slinky:~/PSI-Numerical-Methods-2025

> rm -R ~/.julia

.julia/ .julia_history .juliaup/
dstn@slinky:~/PSI-Numerical-Methods-2025

> rm —-R ~/.juliaup/

dstn@slinky:~/PSI-Numerical-Methods-2025

> curl —fsSL https://install.julialang.org | sh

info: downloading installer
Welcome to Julia!

This will download and install the official Julia Language distribution
and its version manager Juliaup.

While Juliaup does not seem to be installed on this system, there is a
Juliaup configuration file present from a previous installation:
/Users/dstn/.julia/juliaup/juliaup.json

Do you want to continue with the installation and overwrite the existing Julia
up configuration file? (y/n) > vyes

Platform 64-bit 32-bit
Windows [help] installer, portable installer, portable
macOS (Apple Silicon) [help] .dmg, .tar.gz
macOS x86 (Intel or Rosetta) [help] .dmg, .tar.gz
Generic Linux on x86 [help] glibe (GPG), muslt (GPG) glibc (GPG)
@
Generic Linux on ARM [help] tar.gz (GPG)
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® Terminal Shell Edit View Window Help BBopm & (3 12:56 MST ¢ @Dossee 9O = ® Q R MonJanb 2:57PM
© Psin e | ® @ dstn — julia --startup-file=no -e foreach(p -> begin print(stderr, *.'); @eval(import $(Symbel(p))) end, filter!(x -> isfile(joinpath(Sys.STDLIB, x, "src", "$(x).jI")), readdir(Sys.STDLIB))) — 80...
PSI-Mumerical-Methods-{

4 Juliaup's bin directory, located at:
{

F

~

/Users/dstn/.juliaup/bin

This path will then be added to your PATH environment variable by
modifying the profile files located at:

/Users/dstn/.bashrc
/Users/dstn/.bash_profile
/Users/dstn/.bash_login
/Users/dstn/.zshrc

Julia will look for a new version of Juliaup itself every 1448 minutes when you
start julia.

You can uninstall at any time with juliaup self uninstall and these
changes will be reverted.

v Do you want to install with these default configuration choices?
Now installing Juliaup

Installing Julia 1.11.2+0.aarché4.apple.darwinls
Checking standard library notarization[]

Platform 64-bit 32-bit
Windows [help] installer, portable installer, portable
macOS (Apple Silicon) [help] .dmg, .tar.gz
macOS x86 (Intel or Rosetta) [help] .dmg, .tar.gz
Generic Linux on x86 [help] glibc (GPG), muslt! (GPG) glibc (GPG)
@
Generic Linux on ARM [help] tar.gz (GPG)
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® Terminal Shell Edit View Window Help Bopm B (8 12:57MST ¢ @os3rn 9 2= ® Q £ MonJanb 2:58PM
| pm—e e = hl

dstn — julia— 80x24
) Psi-Mumerical-Methods-{ e e !

Ot . JUsers/dstn/.bashrc
. /Users/dstn/.bash_profile
. /Users/dstn/.bash_login
. /Users/dstn/.zshrc

dstn@slinky:~/PSI-Numerical-Methods-2025
> bash

The default interactive shell is now zsh.

To update your account to use zsh, please run ‘chsh -s /bin/zsh’.

For more details, please visit https://support.apple.com/kb/HT208050.
dstn@slinky:~/PSI-Numerical-Methods-2025

> julia
o e ocumentation: ps: ocs.julialang.org
(2) D tat htt //d lial
(o) | EoYoA ) |
_— 1. - _ | Type "?" for help, "1?" for Pkg help.
BERERERA ,
I 1 |-l | || (] | | Version 1.8.5 (2023-01-08)
L OIN_ I ZZIN__'_] | Official https://julialang.org/ release
|__/ |
julia> |}
Platform 64-bit 32-bit
Windows [help] installer, portable installer, portable
macOS (Apple Silicon) [help] .dmg, .tar.gz
macOS x86 (Intel or Rosetta) [help] .dmg, .tar.gz
Generic Linux on x86 [help] glibc (GPG), musll! (GPG) glibc (GPG) -
Generic Linux on ARM [help] tar.gz (GPG)
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ece
= P & I |
°F () EEEE |
I I
I O I A
1 T Y I O I
SV I VR D U VR B
|l |
julia>
julia>
julia>

julia> 1 + 5
6

julia>» A = [1,2,3]
3-element Vector{Inté4}:

dstn — Julia — julia — 80x24

Documentation: https://docs.julialang.org

Type "?" for help, "1?" for Pkg help.

Version 1.11.2 (20824-12-01)

Official https://julialang.org/ release

Windows [help]

macOS (Apple Silicon) [help]

macOS x86 (Intel or Rosetta) [help]

Generic Linux on x86 [help]

Generic Linux on ARM [help]

64-bit

installer, portable

.dmg, tar.gz

.dmg, .tar.gz

glibc (GPG), musll'l (GPG)

tar.gz (GPG)

32-bit

installer, portable

glibc (GPG)

[ov] ® Q 8 MonJané 3:00PM



® Terminal Shell Edit View Window Help EBopm @& (@ 13:01MST ¢ @Moxsx7 9 <= @ ® Q & Monlané 3:02PM
! ) PSI-Numerical-Methods-{ oce dstn — Julia — julia — 80x24 3
PSI-Numerical-Methods-{

Otjulia> A = [1,2,3.]
3—-element Vector{Float64}:

julia> A = [1,2,3.0]
3-element Vector{Floaté64}:

julia> A = ["5“' llvll]
2-element Vector{String}:
llsll

IIVII

Julin» A = [vs, 2]
2-element Vector{Any}:

ngn
2
julia> |}
. Platform 64-bit 32-bit
Windows [help] installer, portable installer, portable
macQS (Apple Silicon) [help] .dmg, .tar.gz
macOS x86 (Intel or Rosetta) [help] .dmg, .tar.gz
Generic Linux on x86 [help) glibe (GPG), muslt (GPG) glibc (GPG) -
Generic Linux on ARM [help] tar.gz (GPG)
L i
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~

) Psi-Numerical-Methods-} eoce dstn — Julia — julia — 80x24
julia> "hello" * " world"
9 tihello world"

julia> "hello" + " world"

ERROR: MethodError: no method matching +(::String, ::String)

The function "+  exists, but no method is defined for this combination of argume
nt types.

String concatenation is performed with * (See also: https://docs.julialang.org/e
n/vl/manual/strings/#man—-concatenation).

Closest candidates are:
+(::Any, ::Any, ::Any, ::Any...)
@ Base operators.jl:596
+(::Base.CorelLogging.LoglLevel, ::Integer)
@ Base logging/logging.jl1:132
+(::Bool, ::Complex{Bool})
@ Base complex.jl:308

Stacktrace:
[1] top-level scope
@ REBLLI1]:1

julia> |}
- " Platform 64-bit 32-bit
Windows [help] installer, portable installer, portable
macQS (Apple Silicon) [help] .dmg, .tar.gz
macOS x86 (Intel or Rosetta) [help] .dmg, .tar.gz
Generic Linux on x86 [help] glibc (GPG), muslt (GPG) glibc (GPG) -
Generic Linux on ARM [help] tar.gz (GPG)
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