Lists
R Data Objects

Gaston Sanchez

CC BY-NC-SA 4.0

STAT 33B, Fall 2025

1/22



About

In these slides we talk about some basic concepts of R lists.
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Basic Data Objects in R

single data type multiple data types

(atomic) (non-atomic)
Vector List
Matrix Data Frame
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R lists

P> A list is the most general data structure in R
» Recall that an R list is a generic (non-atomic) vector
> Lists can contain any other type of data structure

> Lists can even contain other lists
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Example

To create a list we use the function 1ist ()

# list of vectors (of equal length)
lisl <- list(

1:3,

c(TRUE, FALSE, TRUE),

c("a", "b", "c")

# list of vectors (of different length)
1is2 <- list(

1:3,

c(TRUE, FALSE),

c(llall, llbll’ "C", Ildll)
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You can think of a list as a set of non-contiguous cells or boxes;
each box in turn contains a certain R object.

List of Vectors (of equal length)

) (

)

List of Vectors (of different length)
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R lists

> Lists are a special type of vector

1st <- vector(mode = "list")

P Lists are vectors in the sense of being a one-dimensional object

» Lists are NOT atomic structures
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Example

Again, a list can contain any number and any kind of R objects:
# list of warious objects
1lis3 <- list(
1:3,
matrix(1:9, nrow = 3, ncol = 3),
list(1:2, c(FALSE, TRUE), c("a", "b"))
)
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List of various objects

L

vector

matrix

EIEIS)

Other lists
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Example: list of unnamed elements

vectors of equal length

vecl vec2 vec3
1 2|3 4 | 5|6 71819
lis
r ————————————— hY r ————————————— h) r ————————————— hY

list with three elements (3 vectors of equal length)
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Example: list of unnamed elements

vecl = 1:3
vec2 = 4:6
vec3 = 7:9

lis <- list(vecl, vec2, vec3)
lis

## [[1]1]

## [1] 1 2 3
#it

## [[2]]

## [1] 4 56
#it

## [[3]]

## [1] 789
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Example: list of named elements

vectors of equal length

vecl vec2 vec3
1 23 4 | 5|6 71819
lis
(TTTTTTTTITs Y o (TTTTTTTT I Yo (TTTTTTTT I N
' "vecl" . "vec2" - "vec3" !
! [ = 1
12030456078 9]

__________________________________________

list with named elements
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Example: list of named elements

vecl = 1:3
vec2 = 4:6
vec3 = 7:9

# list with named elements (highly recommendable)
lis <- list("vecl" = vecl, "vec2" = vec2, "vec3" = vec3)
lis

## $vecl

## [1] 1 2 3
##

## $vec2

## [1] 4 56
##

## $vec3d

## [1] 7 8 9
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No vectorization with R lists

Lists are very convenient because they allow you to store multiple
kinds of objects in a single place. This super power of lists comes
with a price: you lose vectorization.

# wectorization reminder
vec = c(2, 4, 6, 8)
sqrt(vec)

## [1] 1.414214 2.000000 2.449490 2.828427

# no wvectorization with lists :(
1st = 1list(2, 4, 6, 8)
sqrt(1lst)

## Error in sqrt(lst): non-numeric argument to mathematical function
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Subsetting and Indexing



Single Brackets

opening closing
bracket bracket

lis[index]

list indexing vector
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Bracket Notation for lists

P> To extract values from R lists use brackets: [ ]
> Inside the brackets specify an indexing vector.

» Vector(s) of indices can be numbers, logicals, and sometimes
names (i.e. when you have a list with named elements).
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Double Brackets

2 opening 2 closing
brackets brackets

lis[[1ind]]
Ii.st Iength-oﬁe vector
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lis[1] lis[[1]] lis[[1]1]1[2]
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1st list element “unboxed” 1st 2nd element, of
(in its “box”) list element 1st list element
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r-—-=—=—==—==-= ________‘I l’________"l

1123 -4]4a 5|6 (-4 7]8]9]

(I _________ \V— I_ ________ S

lis[1] lis[2] lis[3]
Dlefsl [d]zls]i  {1]e]s]:
1st list element 2nd list element 3rd list element

(in its “box”) (in its “box”) (in its “box”)
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“unboxed” 1st 2nd element, of

list element

1st list element
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Dollar Operator

lis

(T N Gttt N Gttt
: "vecl " : : "vecz n : : "Vec3 "
123745 6117|809

lis$vecl lisS$vecl[2]

"vecl" . "yvecl" E

J1l2]s | E 1. 3|
“unboxed” 2nd element of

vecl object vecl object
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