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A1 Julia

o Jumwlusunsulsignimudulml Wiesesfunisimuamivivendans
o MsAufenfeIfeiu vector wag matrix awnsavildlavazain
o SumunlaunguusstinimuianuIngdy MIT

@ super fast.

o 5995UNTWIDUUBNININNTHSINGY (Support unicode characters)
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gniluldauluane Data science 1nung

Finance and Economics https://lectures.quantecon.org/jl/

Machine learning https://github.com/JuliaML

@ Statistics https://github.com/JuliaStats

@ Bioinformatics https://github.com/BioJulia

@ Astronomy https://github.com/JuliaAstro
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ASARGY Julia
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> @11158 download TUsunsusUaniw Julia twain

http://www.julialang.org
» nsiinusuuiifisnudangugauaznouausinisiinusingd
o Msldeu Julia Wy
» www.juliabox.com

> ududesil account ves google 38 Linkedin %38 Github

> Tulaiuilaglifesdafdusunsuuunsoimuies



http://www.julialang.org
www.juliabox.com
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Jupyter

Create Jupyter Notebooks
and share them.

Signin via LinkedIn
Sign in via GitHub

Sign in via Google

Console

e

Google Drive

©

Sync & Share

Collaborate with others,
Sync notebooks and data
via Google Drive.

Use in-browser terminal
emulator to fully control
your Docker instance.

Setup folders to sync with
remote git repositories.




Suasralndl

o @1u1savlalaung New -> WaLEBN version

#% JuliaBox & jwoyer A

Files Running Clusters Nbextensions

Select items to perform actions on them.

O [-I#

O o tutoriat

0 o Whats_new_in_0.5
[y-1 Activity Recognition.ipynb
O & AtmosModel.ipynb

J & contourPlot.ipynb

O & pualsvm Unreg.ipynb
[y-1 FunWithDistribution.ipynb
O 8 Kernel Construction.ipynb
O @ LogisticRegression.ipynb
Ue NeuralNet.ipynb

[y-1 NumericalMethods.ipynb

[ & Primal SVM - Unreg.ipynb
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284 Julia T¥den 0.6.0-rc2

FF @ F

upload [New =] &
Text File
Folder

Terminal

Notebooks

Julia 0.3.12
Julia 0.4.7
Julia 0.5.2
Julia 0.6.0-rc2
Julia 0.7.0-DEV




Astgaunaly

~ .
—Untitled Last checkpoint: a few seconds ago (unsaved changes) ...
File  Edit  View Insert  Cell Kernel — Widgets  Help Julia 0.6.0-rc2 O
B+ 2 @B A+ M EC code -] = || ceuroolbar ||

In [1]: | 242

out[1]: 4

¢ o

o funAdsoInsasiuges Input cell

o MMNIvauAIAId@1UN5aNe Enter Waldmduinusinluussvinlul

o MndvsNsUsTInanamdiauadildadlu 1ine Ctrl+Enter NadnSazLanIsuan
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~ - [ ]
—Untitled Last checkpoint: 16 minutes ago (unsaved changes) o0

File Edit View Insert Cell Kernel Widgets Help Julia 0.6.0-rc2 O

B+ 2 @B 4+ M EC code o] = celmoolbar |

In [1]: sin
sin
sinc
sind
sinh
sinpi

out[1]:

o

0 EWINRUNANAIEILNTANA Tab Lieli Julia wansFFNTusumsFRANnA1ely




Primitive data types

@ Number:

> Integers, Floating points

> Special numbers: NaN (Not a number), Inf (Infinity)

@ Array:

> Vector: Array #ilsd@

> Matrix: Array @04ilf
@ String

o Tdleridu typeof() iiensragulinvasiiuls
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AN5A51902L58

e @519 array lagld [ ] aseusay

> X =[123 4] a3 ax1 vector
> Y =[12;34] @519 2x2 matrix

o @usnuNgiAves aray lngldfleidu size ()
> Vector: Array wileiR

> Matrix: Array @03iif
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Useful array creating functions

P a & aa a & =
e ones(n,m), zeros(n,m) @SNUNIATVUIA N x M NUANTALUU 1 K30 0

YINUA
o eye(m) @513 identity matrix
o £ill(k, n, m) @NWNNINGUVUIA n x m NTaTAYNFTAWIIAU k

o

o randn(n,m) @uunINgUUIA N x m ALANNTNYNFIFLAIN normal distribution
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Array indexing

@ a = randn(4, 4)
e all, 1] Aen1sAsauTnuadi 1 Aoaunl 1
e all, :] ABMIAIEUITNYNAIVBILAILIN

o al:, 1] AensAauBnyniivesnanusn
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Functions on array

Pandu AT PLIAN

sum(x) MNavINTesANNTN ULy y = sum(x)
mean (x) wmALadevesaudntueyise m = mean(x)
std(x) m s.d. vesanInluevisd t = std(x)

var (x) 111 variance vo3au3nlusgisd t = var(x)
maximum(x) MANgEnveDELsd t = maximum(x)
minimum(x) WeAfNanYeezLsH z = minimum(x)

o '

sort (x) AS8IA1RIENNTN LRSS X z = sort(x)




o aunsaasanuvesiavlalag start:stop

> fegraiu 1:10 Agvinsadsdsuisusudane 1 lude 10

o @i muAMIiveaulagsey step vty

> fegrau 1:0.5:10 @51981eu 1,1.5,2,2.5,...,10

o

o aunsnsunaansulalagldfeandu collect()

u

> collect(1:10)
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Basic operations

Heyanwal N9 SORRRN
= MVUAAIRILUS y =5
+ uin y=x+1
- au z=m-1
* Ao k=2 %2
/ A n=t/ 10
) RGN y = x4

e Ieenusedyanual ldnssviuuminduuuiison




Element-wise operation

o 17 . 1miti operator nIAtiAFIENS

e ones(2, 2) * ones(2, 2) Av Matrix multiplication

e ones(2, 2) .* ones(2, 2) o Element by element multiplication




Basic maths function

Heridu Al 79819

sqrt (x) sInfidesues x = sqrt(x+5)
abs (x) ANy IIYRd X = abs(x) * y
sin(x) Algives x (1SiAsw) t = x + sin(x)
asin(x) A1 arcsin U89 x (Bihaw) t = x + asin(x)
sind(x) Al x (degree) t = x + sind(x)
log(x) #1 natural log 984 x z = log(1+x)
log10(x) A1 log §7U 10 ¥81 x z = logl0(1-2%x)
exp (x) 71 exponential ¥84 x (%) p= .7 % exp(x)

Try-out: result = exp(-2.33) * cos(22 * 180 / pi)




Boolean expressions

o Expression fiUszananallu 939 5o 1 (true / false)

flefdu  AflA RIN
& A oA ' | o
== WuasedloAaasavinnu x y==5
& A oA ' Y
I= WuasadleAaesmliimaiu 7T 1=7
<= WussadleAsiudnetdesnimsewiiuasiiuan p <= 40
>= WussadleAsudneannnimsewiniuasiiun p>=2
& A A Yy oy v
< WuasedloAsudnetasninmnue x <5
> Wuasadeaudreannndndidiuan x+y+z > 16
&& ANToN way X >= 5 && x <= 10
I ANToN %30 x <=5 || x> 10

! e 1 (5 == 5)




Control structure: if

msidenyilagld if...else

if (age >= 18)
print("You can drive")
else
print ("Sorry you are too young")

end

Funninavsoalnnie end




Control structure: if...elseif

Astdenilegldy if...elseif

if (age >= 18)
print ("You can drive")
elseif (age >= 15)

print("You can ride a motorcycle")

else

println("Sorry you are too young'")

end

#unnI9rAosUamy end

: Data mining



Control structure: for

mavihglagld for loop §9mauseuluni sy fiuuuey

for i in 1:10 # loop over some range
println(e~i) # print with newline

end

A =1[1 357 9] # loop over an array
for j in A
print (j%2) # print without newline

end

Funninavsoalnnig end




Control structure: while

msiguuy while lisSuiuseudiuiueu vinaunda condition Azl

while (condition)
some statements

end

p = 10 # initialise condition variable
while (p > 0)
println(p/10)

p=p -1 # update condition variable

end




Functions

] %
v a o

o nauuasAdafignuniuly nfeufugnaade
@ Useful functions

> print(“put this on the screen”)

> printin(“with new line”)

> readline()

> typeof)  3unguiiavessiiuys




ANSReUHINTUY

# inline function definition
f(x) = x73
df (x) = 3%x72

# more common function definition

function cube (x)
y = x"3 # compute the cube of x
return y # return the result

end

: Data mining



Packages

o nauvasilaidunlilunisuszanadeyaanizms

o Julia § package ¥nINgaNINIDRUBYAlAAN

> Julia package listing — https://pkg.julialang.org/
o 11U Package dmsun1iwasnniw
o MsAnda Package vildlnedds Pkg. add ("packageName")
o fouldiu Package #osSund1ds using packageName

@ Note: Julia is a case-sensitive language.

ata mining


https://pkg.julialang.org/

Useful packages: Plotting

o nsafangnly Julia amnsavinlévaneds & package soesuegun

a

o MsrauladuiiiaAe package 11071 Plots Fadundrafnansiiuszanauazdeit

o o

mdslunsasneans Ul package dudivihuiihnansv

e 1515580 Plots 7uTu front-end @ package Aviwtifinans v 1575871 back-end

@ 719819 back-end

> PyPlot, GR, UnicodePlots, PlotlyJS

mining



N135AAFY package M199LABAITUNITIIANTIN

Pkg.add ("Plots") # front-end
Pkg.add ("PyPlot") # pyplot back-end
Pkg.add("GR") # back-end
Pkg.add ("PlotlyJS") # back-end

: Data mining



158N 9U Plots kag default backend

using Plots # front-end
# use default back-end
# or call gr() for GR back-end
# or plotly() for PlotlyJS back-end
f(x) = x.72 # define a function
a = -5:0.1:5 # construct a range
plot(a,f(a),linewidth=3,
title="My Graph", label="square",

xlabel="x", ylabel="x"2")

plot!(a,a.”3,linewidth=3, label="cube")




The result

My Graph = square

— | R

X2
[=]
T

-100p




158N 9U Plots kag default backend

using Plots

plotly ()

rand (10,2) + 5

™
I

[x; rand(10,2)]

s}
I

scatter(x[:,1] ,x[:,2],title="Scatter plot")
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The result

Scatter plot e v
di %o °°

e @
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Principle Component Analysis

Standardising X.

> Subtract feature value by its mean and divide by its S.D.

Calculate V, a covariance matrix for X

» Useful function cov (X)

Find all the eigenvectors of V.

> Useful function eigfact (V).
@ Select k most important principle components put it in a matrix A.

Project X onto A by calculating AXT.

: Data mining



The eigfact (V) function.

o F = eigfact([1.0 0.0 0.0; 0.0 3.0 0.0; 0.0 0.0 18.0]1)

@ Eigenvalues are stored in  F.values

@ Eigenvectors are stored in F.vectors

: Data mining



Reading Matlab’s data file

@ Install package

> Pkg.add("MAT")

@ Use package

» using MAT

@ Reading matlab’s data file

» m = matread("filename.mat")

: Data mining



Visualising m-dimensional data using PCA

d
#
X
X

mH <

matread("ionosphere.mat") # reading data

Z-score normalisation

d[“X"]

(X - repmat(mean(X,1),351,1))

./ repmat(std(X,1), 351, 1)
calculating covariance
= cov(X)

finding eigenvectors and eigen values

= eigfact (V)




Visualising m-dimensional data using PCA

# sort eigenvalues from max to min
# ord is the index of max to min

ord = sortperm(F.values, rev=true)

# project data

=
I

F.vectors[:, ord[1:2]]

jav)
|

= A' x d

: Data mining



Visualising m-dimensional data using PCA

# find index of class -1 and 1

clidx = squeeze(m["y"]==1,2)

c2idx = squeeze(m["y"]l==-1,2)
# project data
A

F.vectors[:, ord[1:2]]
P=A" xd

scatter (P[clidx,1],P[clidx,2] ,title="Ionosphere")

scatter ! (P[c2idx,1] ,P[c2idx,2])




Must read

@ Learn X in Y minutes for Julia

https://learnxinyminutes.com/docs/julia/



https://learnxinyminutes.com/docs/julia/

