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Der Kurs

▶ Termin 1 & 2
▶ Grundlagen
▶ Datentypen

▶ Termin 3 & 4
▶ Objekten
▶ Lesen und Schreiben

▶ Termin 5 & 6
▶ Statistiken
▶ Graphiken (1)

▶ Termin 7 & 8
▶ Graphiken (2)
▶ Fortgeschrittenes Programmieren
▶ Abschluss
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Funktion

foo(par1 = arg1, ..., parn =
argn)

Funktionen und Argumente (Parameter)
werden dokumentiert.
Achte auf Standardeinstellungen (default
values).

A <- c(1, NA, 3, 5)
mean(A)
## [1] NA
mean(A, na.rm = TRUE)

## [1] 3
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Matrix

▶ Typ von Inhalt (mode()).
▶ Zwei Dimensionen.

M <- matrix(1:20, nrow = 4)
M
## [,1] [,2] [,3] [,4] [,5]
## [1,] 1 5 9 13 17
## [2,] 2 6 10 14 18
## [3,] 3 7 11 15 19
## [4,] 4 8 12 16 20
class(M)
## [1] "matrix" "array"
mode(M)
## [1] "numeric"
length(M)

## [1] 20
dim(M)
## [1] 4 5
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Liste

Liste (Sammlung) von Objekten, inklusive
Listen.
Achte, dass data.frame eine spezielle
Form von list ist.

MeineListe <- list(
A = 1:10,
B = matrix(1:10, nrow = 2),
C = "Dies ist eine Liste")

MeineListe
## $A
## [1] 1 2 3 4 5 6 7 8 9 10
##
## $B
## [,1] [,2] [,3] [,4] [,5]
## [1,] 1 3 5 7 9
## [2,] 2 4 6 8 10
##
## $C
## [1] "Dies ist eine Liste"
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Datensatz

Spaltenorientierte Tabelle
(data.frame)

head(iris)
## Sepal.Length Sepal.Width Petal.Length Petal.Width Species
## 1 5.1 3.5 1.4 0.2 setosa
## 2 4.9 3.0 1.4 0.2 setosa
## 3 4.7 3.2 1.3 0.2 setosa
## 4 4.6 3.1 1.5 0.2 setosa
## 5 5.0 3.6 1.4 0.2 setosa
## 6 5.4 3.9 1.7 0.4 setosa
str(iris)
## 'data.frame': 150 obs. of 5 variables:
## $ Sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ...
## $ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...
## $ Petal.Length: num 1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 ...
## $ Petal.Width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
## $ Species : Factor w/ 3 levels "setosa","versicolor",..: 1 1 1 1 1 1 1 1 1 1 ...
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CRAN
(Comprehensive R Archive Network)

▶ install.packages()
▶ update.packages()

install.packages("ade4")
update.packages(ask = FALSE)

https://cran.r-project.org/
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devtools

▶ install()
▶ install_github()

https://ropensci.org/
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▶ readLines()
▶ read.table()
▶ read.csv()
▶ read.csv2()

Bonn2021 <- read.csv("Bevoelkerung-2021.csv")
str(Bonn2021)
## 'data.frame': 67 obs. of 13 variables:
## $ BezirkNr : int 110 111 112 113 114 115 116 117 118 119 ...
## $ BezirkName : chr "Zentrum-Rheinviertel" "Zentrum-M\x81nsterviertel" "Wichelshof" "Vor dem Sterntor" ...
## $ Gesamt : int 2343 3161 6768 8906 5157 6495 1478 6829 7475 4138 ...
## $ DichteKm2 : int 6508 6585 11874 16193 4334 4707 2789 9355 9462 6085 ...
## $ Maenner : int 1166 1537 3189 4575 2481 3120 746 3136 3458 1964 ...
## $ MaennerProzent : num 49.8 48.6 47.1 51.4 48.1 48 50.5 45.9 46.3 47.5 ...
## $ Frauen : int 1177 1624 3579 4331 2675 3375 732 3693 4017 2173 ...
## $ FrauenProzent : num 50.2 51.4 52.9 48.6 51.9 52 49.5 54.1 53.7 52.5 ...
## $ Zuwanderer : int 753 1092 1762 2732 1873 2313 617 1391 1445 1004 ...
## $ ZuwandererProzent : num 32.1 34.5 26 30.7 36.3 35.6 41.7 20.4 19.3 24.3 ...
## $ Auslaender : int 494 813 1145 2010 1235 1284 456 843 881 667 ...
## $ AuslaenderProzent : num 65.6 74.5 65 73.6 65.9 55.5 73.9 60.6 61 66.4 ...
## $ AuslaenderProzent2: logi NA NA NA NA NA NA ...
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▶ readLines()
▶ read.table()
▶ read.csv()
▶ read.csv2()

▶ write.table()
▶ write.csv()
▶ write.csv2()

write.csv(iris, file = "iris.csv")
write.csv2(iris, file = "iris2.csv")
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Pakete können eigene Funktionen für
Importieren und Exportieren anbieten.

▶ xlsx
▶ read.xlsx()
▶ write.xlsx()

▶ readODS
▶ read_ods()
▶ write_ods()
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R-Images

▶ Workspace
▶ save()
▶ load()
▶ Dateierweiterung .rda oder .RData

▶ Einzelnes Objekt
▶ saveRDS()
▶ readRDS()
▶ Dateierweiterung .rds
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Vielen Dank!

library(fortunes)
fortune(10)

##
## Overall, SAS is about 11 years behind R and S-Plus in statistical capabilities
## (last year it was about 10 years behind) in my estimation.
## -- Frank Harrell (SAS User, 1969-1991)
## R-help (September 2003)
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