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Subsetting

R’s subsetting operators are powerful and fast. Mastery of subsetting
allows you to succinetly express complex operations in a way that few
other languages can match. Subsetting is hard to learn because you need
to master a number of interrelated concepts:

« The three subsetting operators.

« The six types of subsetting.

o Important differences in behaviour for different objects (e.g., vectors,
lists, factors, matrices, and data frames).

o The use of subsetting in conjunction with assignment.
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Subsetting

There are a number of operators that can be used to extract subsets of R objects.

- [ always returns an object of the same class as the original; can be used to select more than one

element (there is one exception)

- [[ is used to extract elements of a list or a data frame; it can only be used to extract a single
element and the class of the returned object will not necessarily be a list or data frame

- $ is used to extract elements of a list or data frame by name; semantics are similar to that of [ [.



Subsetting

> x <— c("a", "b",
= x[1]

[1] "a

> x[2]

[1] "b"

> H[1l:4]

[1] "a"™ "b" "c" "c"
> x[x > "a"]

[1] "b"™ "c" "c" "d"
>u=—x = "a"

> 1

.I[:”f lll:”]' lldllf

.IEL”}

[1] FALSE TREUE TEUE TRUE TRUE FALSE

> x[u]
[1] |lbl| |||:|| |ICI| lldll

MAP2112
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Atomic vectors

x <= c(2.1, 4.2, 3.3, 5.4)

+ Positive integers return elements at the specified positions:

x[e(3, 1] > x <- €(2.1,4.2,3.3,5.4)
#> [1] 3.3 2.1 = order(x)
x[order(x)] £1] 1324

#> [1] 2.1 3.3 4.2 5.4

# Duplicated indices yield duplicated values
x[c(1l, 1)]
#> [1] 2.1 2.1

# Real numbers are silently truncated to integers

x[c(2.1, 2.9)]
#> [1] 4.2 4.2

10
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x <= c(2.1, 4.2, 3.3, 5.4)

« Negative integers omit elements at the specified positions:

x[-c(3, DI
#> [1] 4.2 5.4

You can’t mix positive and negative integers in a single subset:

x[':(_l ’ 2)]

#> Error: only @'s may be mixed with negative subscripts

11
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X <- c(2.1, 4.2, 3.3, 5.4)

« Logical vectors select elements where the corresponding logical value
is TRUE. This is probably the most useful type of subsetting because
you write the expression that creates the logical vector:

x[c(TRUE, TRUE, FALSE, FALSE)]
#> [1] 2.1 4.2

x[x > 3]

#> [1] 4.2 3.3 5.4

If the logical vector is shorter than the vector being subsetted, it will
be recycled to be the same length.

x[c(TRUE, FALSE)]

#> [1]1 2.1 3.3

# Equivalent to

x[c(TRUE, FALSE, TRUE, FALSE)]
#> [1] 2.1 3.3

12
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x <- c(2.1, 4.2, 3.3, 5.4)

A missing value in the index always vields a missing value in the out-
put:

x[c(TRUE, TRUE, NA, FALSE)]
#> [1] 2.1 4.2 NA

« Nothing returns the original vector. This is not useful for vectors but
is very useful for matrices, data frames, and arrays. It can also be
useful in conjunction with assignment.

x[]
#>[1] 2.1 4.2 3.3 5.4

o Zero returns a zero-length vector. This is not something vou usually
do on purpose, but it can be helpful for generating test data.

x[@]

#> numeric(@)

13
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x <- ¢(2.1, 4.2, 3.3, 5.4)

If the vector is named, yvou can also use:

« Character vectors to return elements with matching names.

(y <- setNames(x, letters[1:4]))
#> a b ¢ d

#> 2.1 4.2 3.3 5.4

yLe("d", "c", "a")]

#> d ¢ a

#> 5.4 3.3 2.1

# Like integer indices, you can repeat indices
}f[C("EI", Hali, Hali)]

#=> a a a

#> 2.1 2.1 2.1

# When subsetting with [ names are always matched exactly
z <- c(abc = 1, def = 2)

z[c(ﬂaﬂ’ Hd”)]
#> <NA> <NA>
#> NA  NA

14
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3.1.2 Lists

Subsetting a list works in the same way as subsetting an atomic vector.
Using [ will always return a list; [[ and $, as described below, let you
pull out the components of the list.

15
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S u bSEtti n g Li Sts Console  Terminal

m

> % =- list(foo=1:4, bar=0.86)

> x <— list(foo = 1:4, bar = 0.6) = a <- x[1]

o ;an

vroo [1112 34

e > class(a)
[1] "Tist’

- X > b<- x[[1]]

[1] 1 2 3 4 ?15]1234
= class(b)

7 xobar [1] "dinteger"”

[1] 0.6 -

> x[["bar"]]

[1] 0.6

> X["bar"]

Sbar

[1] 0.6

16



MAP2112

Subsetting Lists

> x <— list(foo = 1:4, bar = 0.6, baz = "hello")
> x[c(l, 3)]

Sfoo

[1] 12 3 4

Sbaz
[1] "hello"

17
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Subsetting Lists

The [ [ operator can be used with computed indices; § can only be used with literal names.

> X <— list(foo = 1:4, bar = 0.6, baz = "hello")
> name <- "foo"

> ¥X[[name]] ## computed index for ‘foo’

[1] 12 3 4

> xSname # element ‘name’ doesn't exist!
NULL

> x5foo

[1] 1 2 3 4 ## element ‘foo’ does exist

18
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Subsetting Nested Elements of a List

The [ [ can take an integer sequence.

> x <— list(a = list(10, 12, 14), b = c(3.14, 2.81))
> X[[c(1, 3)]]

[1] 14

> X[[1]1[[=31]

[1] 14

= X[[c(2, 1)]]
[1] 3.14

19
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Console Terminal

> X <- list{a = 1list(10, 12, 14), b = c(3.14, 2.81))
= aa =- %[1]

> ad

fa

5al[1]]
[1] 10

$al[2]]
[1] 12

$al[3]]
[1] 14

= Class{aa)

[1] "Tist"
> bb<- x[2]
= bb

4]

[1] 3.14 2.81

= Cclass({bb)

[1]1 "Tlist"
= cC =- %[[2]]
= CC

[1] 3.14 2.81
= class{cc)
[1] "numeric"
-

20



MAP2112

Console Terminal

= X <- l1st{a=11st(10,12,14),b=c(3.14,2.81))
> ®x[[c(1,32]1]

[1] 14

> x[c(1,3)]

%a

sal[1]1]

[1] 1@

Sal[2]]
[1] 12

$al[31] O que aconteceu ?
[1] 14

S<NA>
NULL

-

21
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3.1.3 DMatrices and arrays

You can subset higher-dimensional struetures in three ways:

« With multiple vectors.
« With a single vector.
« With a matrix.

22



Subsetting a Matrix

Matrices can be subsetted in the usual way with (7)) type indices.

= X <— matrix(l:6, 2, 3)
> x[1, 2]

[1] 3

> x[2, 1]

[1] 2

Indices can also be missing.

> x[1, ]
[1] 1 3 5
=x[s 2]
[1] 3 4

Consaole

= i

> X% <—- matrix(l:6, 2,3)

X

Terminal

[.1]1 [,2] [,3]

1
2

3
4

5
¥

MAP2112
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Subsetting a Matrix

By default, when a single element of a matrix is retrieved, it is returned as a vector of length 1 rather
than a 1 x 1 matrix. This behavior can be turned off by setting drop = FALSE.

> x <- matrix(1:6, 2, 3)
> x[1, 2]

[1] 3

> x[1, 2, drop = FALSE]

(1]
(1,13

24
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Subsetting a Matrix

Similarly, subsetting a single column or a single row will give you a vector, not a matrix (by default).

> x <— matrix(1:6, 2, 3)

> ®[1, ]

[1] 135

> X[1, , drop = FALSE]
[«1] [-2] [,3]

[1,] 1 3 5

25



MAP2112
3.1.4 Data frames

Data frames possess the characteristics of both lists and matrices: if you
subset with a single vector, they behave like lists; if you subset with two
vectors, they behave like matrices.

Console Terminal

= df «- data.frame(x = 1:3, y=3:1, z = letters[1:3])

= df
X Y Z
113 a
222b
331c
= df [df§x == 2,]
XYy Z
222b
> arle,3)] > a <- df[df$x == 2,]
11 a = class{a)
2 2 h [1] "data.frame"
33c = b =- df[c(1,3)]
= = class(h)
[1] "data.frame"
=3

26
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# There are two ways to select columns from a data frame

# Like a list:
df[c("x", "z")]
#> X Z

#> 11 a
#> 2 2 b

#> 3 3 ¢C

# Like a matrix
dfl, c("x", "z")]

#> x z
#> 11 a
#> 2 2 b # There's an important difference if you select a single
#> 3 3 ¢ # column: matrix subsetting simplifies by default, list

# subsetting does not.

str{df["x"])

#> 'data.frame': 3 obs. of 1 variable:
#> $ x: int 12 3

str(df[, "x"])

#> int [1:3] 12 3

27



Partial Matching

Partial matching of names is allowed with [[ and s.

> x <=— list(aardvark = 1:5)
> x5a

[1]

:,_ x[[ll

NULL

= x[[ll

[1]

1

1

2

a

3 45

"11]

", exact = FALSE]]

3 45

MAP2112
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Removing NA Values

A common task is to remove missing values (NAS).

> X < ¢(1, 2, NA, 4, NA, 5)
> bad <- is.na(x)

> %[ 'bad]

[L] 1245

29
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x <- c(1, 2, NA, 4, NA, 5)

> is.na(x)

[1] FALSE FALSE TRUE FALSE TRUE FALSE
> bad <- is.na(x)

> bad

[1] FALSE FALSE TRUE FALSE TRUE FALSE
> !bad

[1] TRUE TRUE FALSE TRUE FALSE TRUE

> X[ !bad]

[1] 1 2 45

30
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Removing NA Values

What if there are multiple things and you want to take the subset with no missing values?

> x <— ¢(l, 2, NA, 4, NA, 5)

>y <- c¢c("a", "b", WA, "d", NHA, "f")

> good <- complete.cases(x, V)

> good

[1] TRUE TRUE FALSE TRUE FALSE TRUE
> x[good]

[11]1 245

> ylgood]

[1] "a"™ "b" "d" "f"

31



Removing NA Values

> airquality[l:6, ]
Ozone Solar.R Wind Temp Month Day

=] o W bd

41
36
12
18
NA
28

good <- complete.cases(airquality)
airquality[good,

190
118
149
313
NA
NA

7.4
8.0
12.6
11.5
14.3
14.9

1[1:6,

1
2
3
4
5

6

Ozone Solar.R Wind Temp Month Day

41
36
12
18
23

190
118
149
313
299

7.4
8.0
12.6
11.5
8.6

67 5
72 5
74 5
62 5
56 5
66 5
1
67 5
72 5
74 5
62 5
65 5

1

2
3
4
7

MAP2112
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Files Plots Packages Help Viewer = |

O

R: The R Datasets Package =

The R Datasets Package

218

Documentation for package ‘datasets’ version 3.5.2

= DESCRIPTION file.

Help Pages

ABCDEFHIJLMNOPQRSTUVW

datasets-package The R Datasets Package

—A--

ability.cov Ability and Intelligence Tests

airmiles Passenger Miles on Commercial US Airlines, 1937-1960
AirPassengers Monthly Airline Passenger Mumbers 1949-1960

airguality New York Air Quality Measurements

anscombe Anscombe's Quartet of 'ldentical' Simple Linear Regressions
attenu The Joyner-Boore Attenuation Data

attitude The Chatterjee-Price Attitude Data

austres Quarterly Time Series of the Number of Australian Residents

—-B --

beaveri Body Temperature Series of Two Beavers
beaver2 Body Temperature Series of Two Beavers
beavers Body Temperature Series of Two Beavers

MAP2112
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Files Plots Packages Help Viewer |

Oy

R: New York Air Quality Measurements -

Usage

airquality

Format

A data frame with 154 observations on 6 variables.

[,1] 0Ozone numeric Ozone (ppb)

[,2] Solar.R numeric Solar R (lang)

[,3] Wind numeric Wind (mph)

[,4] Temp numeric Temperature (degrees F)
[,5] Month numeric Month (1--12)

[,6] Day numeric Day of month (1--31)

Details

Daily readings of the following air guality values for May 1, 1973 (a Tuesday) to September 30, 1973.
* 0Ozone: Mean ozone in parts per billion from 1300 to 1500 hours at Roosevelt Island
# Solar.R: Solar radiation in Langleys in the frequency band 40007700 Angstroms from 0800 to 1200 hours at Central Park
* Wind: Average wind speed in miles per hour at 0700 and 1000 hours at LaGuardia Airport
s Temp: Maximum daily temperature in degrees Fahrenheit at La Guardia Airport.

Source

The data were obtained from the New York State Department of Conservation {ozone data) and the National Weather Service
(meteorological data).

References
Chambers, J. M., Cleveland, W. S., Kleiner, B. and Tukey, P. A. (1983) Graphical Methods for Data Analysis. Belmont, CA: Wadsworth.
Examples

require(graphics)
pairs({airguality, panel = panel.smooth, main = "airquality data") 34



Console

Terminal

> head{airguality)
Ozone 5Solar.R Wind Temp Month Day

1 41 19@¢ 7.4

i 36 118 B.@

3 12 149 1Z2.6

4 18 313 11.5

5 MNA NA 14.3

b 28 NA 14.9

> taill{airguality)
Ozone 5olar.R Wind

148 14 28 16.6

149 3@ 193 6.9

150 MNA 145 13.2

151 14 191 14.3

157 18 131 B.@

153 28 223 11.5

-

7
72
74
62
56
b

5

L wownowoLn

Temp Month

B3
e
v
73
/B
68

[ g o R X o N

L I 5 S O T T N [

23
26
27
28
29
30

MAP2112

35



MAP2112
Proxima Semana

EXERCICIOS NA MONITORIA
Horario alternativo
TBD




MAP2112
No dia 28/4/2020

TESTE atraves do Moodle




MAP2112

IH

Cheat Sheets — “cola oficia

https://www.rstudio.com/resources/cheatsheets/

Base R

http://github.com/rstudio/cheatsheets/raw/master/base-r.pdf



Base R

Cheat Sheet

Tmean

Get help of a particular function.
help.search{ “weighted mean”)
Zaarch the help files for a word or phrase.
helplpackage = "dplyr')

Find help for 2 packags.

More about an object

striiris)

Get a summary of an object's structura.
class{iris)

Find the class an objedt belongs to.

install.packages( ‘dplyr')
Download and install a padkage from CRAN.

libraryi{dplyr)
Load the package into the session, making all
its functions available to use.

dplyr: :select
Use a particular function from a package.

dataliris)
Load a built-in dataset into the erwironment.

Working Directory

getwd (]
Find the current working directory (where
inputs are found and outputs are sent).

setwdl‘C:/7file/path”)
Change the oumrent working directory.

Use projects In RStudio to set the working
directory to the folder you are working in.

REudio® k2 trademank of Feuclo, Inc. « DO B Mo Mo |

seql2, 3, by=B.5)

repll:2, times=3)

! W T TR
of Wk

repl1:2, each=3)

sortiz) reviz)
Return x sorted. Returm x resvarsad.
table(x) uniquelx)

Seaoounts of values. Se8 unigus values.

Selecting Vector Elements

By Pozition

x[4] Thie fourth skement
x[-4] All bast the Towrtn,
x[2:4] Elsments two o fowr.
. All slamants sxcept
x[-(2:4)] twio to four.
Elsmanis ong and
xlcil, 511 e,
By Valus
_ Elamants which
xlx = 18] ans equal o 10.
xlx « a1 All slements kees
than zero.
#[x Sin% Elemaints In the set
cll, 2, 5} 1, 2.6
Hamed Wactors
i " Elamant wihih
x[“apple’] nams ‘apps’.

+ mharmenedi@gmall om

for [(varisble in :EqunE'ncE']{ while {condltlon}{

Do comething Do zomething

Exampla
for (1 in 1-4){
j =1+ 18

Exampla

while {1 « 5){
print{1)

printij) 1—1+1

1f {conrditicn){ function_neme < function{var){
Do comething
}oelze {
Oo comething different
}

Do zomething

return i new_varisble]

Example Exampla

square < function{=){

if (1 =3
primt{ Yes")

} elze { squared =

¥

print{ "Mo"} return squared )

}

Reading and Writing Data Ao sen the readr packags.

Iriput Ouput Dazcription
Foad and write 3 dolimitcd ot

write.tabhle(df, “file.twt’) =

df «— resd.table{ file.tut')

Read and wiite 3 comma
soparatad valua file. This 1s 2
spedal cz=g of read t2bloy
wirihe:tablie:

df == remd.covi’ File.cov') write.cow{df, "file.csw')

Fimad and write 2n R data file, 2

load( “file.Rbete") il bypa spectal for B

cave(df, file = "File.Rdsta’]

a=h Ameqasl =>b Geasrthen s x=b 1‘;‘: ii.sala) | miseg
al=bh Hotequad &s<b |lesan = =b L::':’ ls.mellia)l el

Lizarm mong ot wes pa e or vignatin - packaps verslon « Updated: 315



Camuriing botwoan oomman data types In & Can always go

moo— matris{=«, nrow = 3, ncol = )

Jain muitiple vactors ogether.

Crazte 3 matri fram €
from a higher valua In tha tzble to 3 lower value. {x. collepse = * *] Jokol = o2 :
HES mlz. 1 -selecanow t(u} grepipattern, =) Find regular expremsion matches In <
as.logical TRUE, FALSE, TRUE | b vaboss {TFLE o¢ FALEE) Trarspas:
= m %% n gsub{pattern, réplece, x] Replom mabches inxwith a sring.
. 1] -Select ]
—— e —— s o= & Cormn Matrix Multipdcatian toupper{x} O —
RS solveim, n) 1
Churauter attings. Genaeally B @[z, 3] - Selectanelement FInd %I m*%=n = i Fets e,
S o 15 By 1 prik v s Basie nchar(x) Mumber of charactersin a siring,
1', e, "1°, Cilnawzter wirivggn
e[S e D "~ ractors |
ik bzl rresdele.
1w Llstlx = 1:5, y = cl{"a", "b")) facter{x) cutix, breaks = 4)
m A |t Is 2 collection of elements which c=n be of diferant types. Turn a vector Into a factor. Can Turm & numerlc vector into a
zat the levels of the factor and factar by “cuthing” Into
logi«] ratueal bog, sum{ ) sum 1[[211 1[1] s LA | the order. sections,
el - —— - Statistics
ofL L
w2} Lapetolonent. mEdlan{x}  medan. elzment. named y.
ming ]} Srmallest clamant. ntile{=) Fomen
qua qmu:f: Also see the lmiy ~ =, date=df) t.testix, y) prop. tEst
4plyr pac Data Frames Hnear mace, Performattestfor  Testfora
round{x, n}  Fouwndondedmal rankix} Rank of demantz. oMerence between  dIMETEnCE
df «— data.fremei{= = 1:3, y = c("a", "b'., 'c'}} glaly ~ =, data=df} mEans. DeTwiean
cignifis, n)  mmedon warix) S ST— A spacial case of a list where 2l elements zre the same length. (engraizea linsar model. proporions.
significant #igures. . . pelrulse.t.tést
List subs=tiing Summary Fariorm a t-test for mow
corfx, ¥} Carrelation. i) The standaed -_ Get more-detalled Infarmation palred data Anatysis of
ceviaticn. - . out a model. ’ varianga.
dfse dfF[[2]] =
n A 1 1] [ | [ ] - = -
Variable Assignment ] - Distributions
+ & < ‘mpple’ : . Ungerstanding 7 dota frame. Fandom | Denswy Cumuiative .
— : Vimelif) Seathafulldata : Varlates Functian Digrioution | 2
[1] *mpple” 2 = frame. . Noirmal rmorm dnorm prorm qriorm
. Matrix subsetting headidf] ﬁm"r“ : Poisson rpeis dpols peois qpatis
The Environment - Binomizl  rbinom  dbinom  phinom  ghinom
df 2
1s() List all varizbles In the . ! = nrawidf} chand -Bind columrs. Uinifarm runlf dunzf punif qunif
rm{x}) Remiowve x froim the || ] ncalidf} m —
enviranment. 4512, 1 = Numberaf =
= COILMNS.
rm(list = Ls(}} Remowealvarlzblesfrom the plot(x] plotix. y) hist{x}
EnviranmenL. dim(df) Wﬁd‘:ln mr;tm Histagram of
----- Ef. a x
‘You can use the environment panel In RStudlo to 41z, 20 —— ?;Tnﬁsi':'ﬂ - n
browse warlables In your envirenment. . | — m _

RStudin® ks 2 trademank of RShucla, Inc. « D0 FY Miai Mcselll « mhaiemenelkegmall om « S5448.1317 « mhudic com L mioxa o Wed Page o Wignatts « packaps: version « Lipdated: /15
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South of France Restaurant concentration
Number of restaurant per city district

Number of restaurant
———
1 5 10 20 50 100

Data: INSEE | Creation: Yan Holtz | r-graph-gallery.com

https://www.r-graph-gallery.com/327-chloropleth-map-from-geojson-with-ggplot2/
41



