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Pourquoi R?
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Fig. 7.3 A:Bar chart showing the benthic data. Mean values are represented by the bars with a : 2
vertical line showing standard deviations. The colours were changed to greyscale during the %
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Fig. 3.8. Sample data points for zinc (ppm) plotted over an interpolated image,

. . i with symbaol area proportional to measured concentration
Fig. 5.1. Image plot and contour plot representations of Maunga Whau from the

standard R volcano data set, for the same elevation class intervals (rotated to put
north at the top)
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Pourquoi R+Rstudio
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R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or "licence()' for distribution details,
R is a collaborative project with many contributers.
Type 'contributors()’ for more information and
‘citation()’ on how to cite R or R packages in publications.
Type 'dema()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.
» x <- rnorm(50)
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La console
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1 ) Global Ervironment Q
values
mivariable num [1:50] 1.22 1.038 0.667 0.282 1.
% num [1:50] 1.22 1.038 0.667 0.282 1_
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R is free software and comes with ABSOLUTELY NO WARRANTY, 04 =
You are welcome to redistribute it under certain conditions. () Home
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O & Rhstory 298 May 9, 2014 703 PM
R is a collaborative project with many contributors. £ & arsor
Type ‘contributors()’ for more information and 0 & .
‘citation()' on how to cite R or R packages in publications. ‘J Dowrdoads
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Type 'demo()' for some demos, 'help()' for on-line help, or B & M mbica
"help.start()’ for an HTML browser interface to help. 0 &
Type 'q()" to quit R, & Mis magenes
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Console -/ =
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R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()’" to quit R, u
> x <= rnorm(50)
> mivariable <- x
>
>
>
> | L
4

K Project: (None) *
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o B PponDataets  f Cleae (& List
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values

mivariable num [1:50] 1.22 1.038 0.667 0.282 1
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La fenétre Plot
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) DSomceonsaove Q 7 =+ “#Run % SSuce + || (F EH _PimponDatasets o Clew (& List=
1 boxplot(mivariable] S ] m—— a
‘Values
mivariable num [1:50] 1.22 1.038 0.667 0.282 1
X num [1:50] 1.22 1.038 0.667 0.282 1
L1y E (Top Level = R Scnpt ¢
Consobe | w71 Files Plots  Packages Help Viewer -
R is free software and comes with ABSOLUTELY NO WARRANTY. -l 2 Zoem Bigets Q) o Cenl

You are welcome to redistribute it under certain conditions.
Type ‘license()' or 'licence()' for distribution details,

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation()’ on how to cite R or R packages in publications. —

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()" for an HTML browser interface to help. o -
Type 'q()' to quit R,

> X <= rnorm(50) oy
. » -— ——— e
> mivariable <- x J

boxplot(x)
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Sauver une image
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7 J '
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L’historique
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0 Untitled 1* » o | Environment History “or
I CSourceonsve Q@ /2 - ~%Run 5% _ FSomce + | . L 5 #ToConole _MToSource © &
1 boxplot(mivariable) install.packages("SixSigma")
2 plot(l:10) ¥ <~ ronorm(S0)
3 mivariable <- x

boxplot(x)
plot(1:10)

31 B (Top Level) = R Script < |
Comele 24 = | Fies Flots Packages Help Viewer =l
You are welcome to redistribute it under certain conditions. [al & 2 Zoom | Mbpet | @1 of Cle Al ]

Type ‘license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()' for more information and
‘'citation()’ on how to cite R or R packages in publications.

B [
Type "demo()' for some demos, 'help()' for on-line help, or el 5 o
'help.start()' for an HTML browser interface to help. o
Type 'q()' to quit R. S o 4 o

= o
> X < rru:nfﬂ(SD) = o »
» mivariable <- ¥ i ] =
5 o
T T T T T

> 2 4 B 8 10
» boxplot(x)
> plot(1:10) Index
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Les variables

m
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O-rX-HE 2~ K Project (None) ~
9 Unttfed I = o Emwvironment  History =
i COSomceonSave Q /-~ ~#Run %  FSamce + | | L B # Impont Dataset= 7 Cles List~
1 boxplot(mivariable] B Global Envirosment
Values
mivariable num [1:50] 1.22 1.038 0.667 0,282
X num [1:50] 1.22 1.038 0.667 0.282
LI B (Tep Leved ¢ R Seript < I
=
Console -1 = =T Files Plots Packiges Help Viewer =
R is free software and comes with ABSOLUTELY NO WARRANTY. _g{ B Zoom Bppontr Q1 f Cearal i
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()’ on how to cite R or R packages in publications. —

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()’ for an HTML browser interface to help. o -

Type 'gf)' to quit R.

> x <- rnorm(50)
> mivariable <- x
>

|

» boxplot(x)

£]
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Les variables

Q- - N N & Project: (None) -
ekoa.co analisis_101)_12.cov analisls_2013_12 — | [nviroamest Histery =
8 cbiervations of 12 variables | ] import Dataset~ o Clear - |
fecha codige est mg sal ph ebacter [ Global Emvironment « L
1 113/2013  NA 04109 NA MA 657 NA  Dpats
2 RNIR01Y NA 301624 144 NA E6F  NA D analisis_2013__8 obs. of 12 variables =
3 33013 NA 30 5804 46 082 &£463 NA
4 1712013 NA 1966 144 Na 664 NA
5 1IWIX2013 NA 301648 142 NA 654 NA
6 26127013 NA 305200 144 073 659 NA
7 2013 NA 302563 140 NA 655 NA
8 IVIZ201) NA 1385 138 065 656 NA
Flo: Plots Packager Help Viewsr ey
FiNewloldet © Ovlete o Rename £F More- c
w  eclipee workspace  D0TA_0) Lactaln SPC  practicsm  dstobrutes -
= Name e Modted
S
) | historioo.cxv 685 K8 May 21, 2004, 152 PM
Conscle ~/ecipse workspace /2014 0 Lactally SPC/practican/datostes | | ‘nm‘_zoq,_uuv $138 My 21, 2004 2220 PM

» analisis 2013 17 <. read.csv("~/eclipse workspace /2014
03 _Lactalis_SPC/practicas/datosbrutos/analisis_ 2613 12,
CEv®, sepa”;", dece".")

> View(analisls_2013_12)

>
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Le répertoire de travall
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Q-X-EHB & ~ K Project: (Nome) *
0| Untatled I* x =1 Envionment History -
B Dsomceonsaove Q@ /7 + ~#Run 5%  _#Source » L. | ¢ H [ PinpontDaaset~ F Clear (& List=
1 boxplot(mivariable) @ Global Envisonment~ Q
2 p]ottl:;OJ : Valves
3 library(qcc)
4 mivariable num [1:50] 1.22 1.038 0.667 0.282 1
% num [1:50] 1.22 1.038 0.667 0.282 1
36 6 (Topleved : . R Script *
Comsole | w1 Fles Pots Packages Help Viewer ]
R is a collaborative project with many contributors. R OitiewFoldes O Delete (% Rename & More~
Type ‘contributors()’ for more information and A A
‘citation()' on how to cite R or R packages in publications. — “:"
a Name e Moddfsed
Type ‘demo()’ for some demos, 'help()' for on-line help, or 0 @& Rhestory B May 9 2014 7:03 PM
‘help.start()' for an HTML browser interface to help. ] p—
Type ‘q()' to quit R.
L Downloads
> % <= rnorm(50) O Dropbas
> nivariatﬂe <= X O M musica
: m Mis imagenes
> a O M feo
> boxplot(x)
> plot(1:10)
> library(qcc)
Error in library(qcc) : there is no package called 'qcc’
» 71s
> —"

setwd ("C:/myscripts")
setwd ("C:\\myscripts")

setwd ("C:\myscripts") 12



Les packages

Fle Edt Code Wew Plots Session Buld Debup Tooks Hep

Y- GBE @4

0] Untithed 1" =
EH Douceonsave § / - ®Run %% S Souce -
1 boxplot(mivariable)
2 plot(l1:10)
3 library(gec)
4

14 L) (Tog!lmﬂ $

Console |
R is a collaborative project with many contributors.
Type 'contributors()’ for more information and

'citation()’ on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()' for on-line help, or
‘help.start()’ for an HTML browser interface to help.
Type 'q()" to quit R.

x <~ morm(50)
mivariable <- x

boxplot(x)

plot(1:10)

library(qcc)

Error in library(qcc) : there is no package called ‘gec’
> 7ls

> load('T")

>
>
>
>
>
>
>

v

 Ewwonment  Hintory

A EH PmporDutasets  § Clew (2]

) Global Emaronment

Values

mivariable

X

R

num [1:50] 1.22 1.038 0.
0.

66
num [1:50] 1.22 1.038 0.66

Files Plots  Packages Help  Viewer

Ol Install Packages

hoot

dass

chuster

codetooks

:] compuler

& datasets
L] foreign
] graphucs
& grDevices

O and

1 KeemSmooth

) Chech for Updates

Bootstrap Functons (onginally by Angelo
Canty for §)

Funcions for Classficaton

Cluster Analysis Extended Roussesuw ot al
Code Analyws Tools for R

The R Compder Package

The R Datasets Package

Read Data Stored by Mantaby S SAS PSS
Stata Systat Weka cdBase

The R Graphecs Package

The R Graphics Dewvsces and Suppornt for
Colours and Fonts

The Gnel Graphics Package

Functions for kernel smoothng for Wand &




Q-@- 0D S~ K Project: (Neone) =
0 Unsrfed1® x e 1 Envviconment  History =
EH ClsourceonSove @ /- _#Source = L | & [ Import Dataset~  f Clear (%) Lust~
; b?xp'lot(mivar‘i able) % Global Emvwonment> A
plot(1:10)
3 librarv(gce) Val.ues‘
4 mivariable num [1:50] 1.22 1.038 0.667 0,282 1
X num [1:50] 1.22 1.038 0.667 0,282 1
14 . ‘Tﬂrlwd 4 .S(l‘f s
Console | g= "1 Files Plots Packages Help Viewer — =
R is a collaborative project with many contributors. - o
Type 'contributors()’ for more information and G
‘citation()’' on how to cite R or R packages in publications. Box Plots +
-~
ot { Documentat
Type 'demo()' for some demos, 'help()’ for on-line help, or boxpict {graphics) R Documentation
'help.start()’ for an WTML browser interface to help.
TYPe ‘a0’ to auit k. Box Plots
> x <~ rnorm(S0) i3
> mivariable <- x Description
Produce boo-and-whesker plot{s) of the given (grouped) values
» boxplot(x) N Usage
> plot(1:10) :
> librarv(gcc) boxplot(x, ...)
ror in library(qcc) ¢ there is no package called ‘gec’
Sr7;r AR Sor AL R s Lt LS R, #8 33 method for class "formula'
:_ ;l‘»;d""'") __ boxplot(formula, data ® NULL, ..., subset, na.actionw
- AUy : ' >
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Les expressions — quelques exemples

> 1+
+ |

> 5>6
[1] FALSE

> log(pi)
[1] 1.14473

> pi
[1] 3.141593

> str(log)
function (x, base

> exp(l)

[1] 2.718282

> 10g(1000,base=10)

[1] 3
> log()

Error: argument

no default

> 7seq
> help(”

Seq")

> rnorm(20)

[1] -O.
[3] -0.
[5] -0.
[7] -0.
[9] -O.
[11] -2
[13] -1
[15] O.
[17] O.
[19] 1.

3373624346
0005967386
2893600292
0290318028
6914431117

.1484833764
.4536453004

6304689200
6844385933
5247046231

X

NRRPRRROOROO

exp (1))

is missing, with

.8834426105
.2083691171
.5701507665
.3608562449
.3347585358
.2388822292
.8971513103
.3084480885
.7017605077
.2565003356
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Les expressions — quelques exemples

<- 1 # Affectation.
# Affichage.
1

—m Y Y

1

- X

mY Y

X
X

]

2

X

1] 2
> 2%8%10+exp (1)
[1] 162.7183

> 2%8%

+ 10+

+ exp(l)

[lj 162.7183

> # Il est possible d’écrire 2 instructions
> # sur la méme ligne grace au signe ;

> Mon.Poids <- 75 ; Ma.Taille <- 1.90

> Mon.IMC <- Mon.Poids/Ma.TailleA2

> Mon.IMC

[1] 20.77562

> source("http://www.biostatisticien.eu/springerR/IMC.R",
+ encoding="utf8")
> affiche.IMC(Mon.IMC)

10



Les principaux types

Type numerique (numeric)

Il y a deux types numeriques : les entiers (integer) et les reels (real ou

double).
> a <- 1
> h <- 3.4

> € <- as.integer(a)
> typeof(c)
[1] "dinteger"”

Tvoe booleen ou logique (logical)

> b>a > TRUE + T + FALSE*F + T*FALSE + F
[1] TRUE [1] 2
» ==

[1] FALSE

> is.numeric(a)

[1] TRUE

> is.integer(a)

[1] FALSE

> X <- TRUE

> is.logical(x)

[1] TRUE
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Les principaux types

Données manquantes (NA)

> X <- c(3,NA,6)

> is.na(x)

[1] FALSE TRUE FALSE

> mean(x) # Tentative de calcul de la moyenne de x.
[1] NA

> mean(x,na.rm=TRUE)
[1] 4.5

Type chaines de caracteres (character)

> a <- "R est mon ami”
> is.character(a)
[1] TRUE

18



La structure des données

Les vecteurs (vector)

Cette structure de données est la plus simple. Elle représente une suite de
données de méme type.

> c(3,1,7)

[1] 317

> seq(from=0,to=1,by=0.1)
[1] 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

> seq(from=0,to=20,length=5)

[1] O 5 10 15 20

> vec <- 2:36

> vec
[1] 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22
23 24 25 26 27 28 29 30 31 32 33 34 35 36

> X <- 1:3
> X
[1] 1 2 3

19



La structure des données

Les matrices (matrix) et les tableaux (arrays)

Généralisation de la notion de vecteur

> X
> X <- matrix(l:12,nrow=4,ncol=3,byrow=TRUE) > X .
> X ' g

[,11 [,2] [,3]

R ETR IR
[3,] 7 8 9 [2,] 2 4
[4,] 10 11 12 >
> Y <- matrix(l:12,nrow=4,ncol=3,byrow=FALSE) [.11 [,2]
AR (.1 5 7
1,1 1 5 9 2] 6 8
[2,] 2 6 10 3
[3,] 3 7 11 -
[4,] 4 g8 12 r.11 [.2]

[1,] 9 11
[2,] 10 12

<- array(1l:12,dim=c(2,2,3))

20



La structure des données

Les listes (/ist)

les listes permettent de regrouper dans une méme structure des données de types
différents

> A <- 1ist(TRUE,-1:3,matrix(l:4,nrow=2),c(1,3),"Une chaine de caractéres")

> A
[[1]]
[1] TRUE

[[2]]
[1]-1 0 1 2 3

[[31]

[,1] [,2]
[1,] 1 3
[2,] 2 4

[[4]]
[1] 13

[[51]

[1] "Une chaine de caracteres"”

21



La structure des données

Le tableau individus / variables (data.frame)

Chaque colonne représente une variable particuliere dont tous les éléments sont du

méme type

IMC <- data.frame(Sexe=c("H","F","H","F","H","F"),
Taille=c(1.83,1.76,1.82,1.60,1. 90 1.66),

row.names=c("Rémy",

IMC

Rémy
Lol
Pierre
Dom1
Ben
Cécile

e TI

-
+
+ Poids=c(67,58,66,48,75 55),
+
-

Lo1","Fierre

Sexe Taille Poids

H

F
H
F
H
F

RPRRRERERE

.83
.76
.82
.60
.90
.66

67
58
66
48
75
55

L L

Domi", "Be

n","cécile"))

22



La structure des données

Les facteurs (factor) et les variables ordinales (ordered)

]
- "bleu","vert","vert"))
> X
[1] bleu vert bleu rouge bleu vert vert
Levels: bleu rouge vert

> x <- factor(c("bleu"”,"vert”,"bleu”,"rouge"”,

> levels(x)
[1] "bleu” "rouge" "vert"

m LA

> 2 <- ordered(c("Petit", Grana","Moyen","Gréndh,"Mnyen",
+ "Petit","Petit"),levels=c("Petit", "Moyen","Grand"))

> Z

[1] Petit Grand Moyen Grand Moyen Petit Petit

Levels: Petit < Moyen < Grand

23



Les erreurs a ne pas commettre.

Attention a la syntaxe!

Fermer les parentheses

Chaines de caracteres avec « »

Manque de parenthéses dans les fonctions

Mauvais arguments dans les fonctions

Longueurs incompatibles

Mauvaise syntaxe
Les arguments doivent étre séparés par une virgule
Les conditions sont entre parentheses

Le point est le séparateur numérique
Expressions sur une ligne ou séparées par un point virgule

24



Manipulation de base des données

Utilisons le jeu de données cars du package dataset

> str(cars)
"data.frame’:
$ speed: num
$ dist : num

50 obs. of 2 variables:
4 47 7 89 10 10 10 11 ...
2 10 4 22 16 10 18 26 34 17 ...

> is.data.frame(cars)

[1] TRUE
> head(cars)
speed dist
1 4 2
2 4 10
3 7 4
4 7 22
5 8 16
6 9 10

> carsZ <- cars
> cars2%dist * 0.3048

[1] 0.6096
[10] 5.1816
[19] 14.0208
[28] 12.1920

3.0480 1.2192 6.7056 4.8768 3.0480 5.4864 7.9248 10.3632
8.5344 4.2672 6.0960 7.3152 8.5344 7.9248 10.3632 10.3632
7.9248 10.9728 18.2880 24.3840 6.0960 7.9248 16.4592 9.7536
9.7536 12.1920 15.2400 12.8016 17.0688 23.1648 25.6032 10.9728

[37] 14.0208 20.7264 9.7536 14.6304 15.8496 17.0688 19.5072 20.1168 16.4592
[46] 21.3360 28.0416 28.3464 36.5760 25.9080
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cars2Sdist équivalent a

— cars2[["dist"]]
— cars2[, "dist"]
— cars2|,2]

> cars2[2,3]

[1] 3.048

> cars2%dist_m[2]
[1] 3.048

> cars2[2:4,]
speed dist dist_m

2 4 10 3.0480
3 7 4 1.2192
4 7 22 6.7056

> dim(cars2)
[1] 50 3

oy LW QN N WU N I
W oo~~~ Bk

> dim(cars2)
[lj 50 4

Manipulation de base des données

> dist_m=cars2%dist * 0.3048

> cars2=cbind(cars2,dist_m)

> head(cars2)
speed dist

dist_m
0.6096
3.0480
1.2192
6.7056
4.8768
3.0480

> cars2=rbind(cars2,cars2)
> dim(cars2)
[1] 100



Manipulation de base des données

> cars2$speed_km <- ifelse(cars$speed < 10, NA, cars$speed®1.60934)
> head(cars2, n = 10)
speed dist speed_km

4 2 NA
4 10 NA
7 4 NA
7 22 NA
8 16 NA
9 10 NA

10 18 16.09340
10 26 16.09340
10 34 16.09340
0 11 17 17.70274

Rwco~Iw = wr =
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if (test_expression) {
statement

}

X <- 5
if(x > 0){
print("Positive number")

}

X <- -5
if(x > 0){

print("Non-negative number")
} else {

print("Negative number")

}

X <- 0
if (x < 0) {
print("Negative number")
} else if (x > @) {
print("Positive number")
} else print("Zero")
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for (val in sequence)

{
}

statement

x <- ¢(2,5,3,9,8,11,6)

count <- ©

for (val in x) A
if(val %% 2 == @)

}

print(count)

count+l

Les boucles (for)
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Les boucles (while)

while (test_expression)

{
}

statement

1 <- 1

while (i < 6) {
print(i)
i = i+l
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