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Install the tidyverse package

Install just purrr

Install development version directly from Github

Installation
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Introduction

• Subpackage of tidyverse

• Emphasis on iteration and mapping.

• Functions like map(), map2(), and pmap() for applying 

functions to data structures

• Functions for filtering, reducing, and modifying data
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map(.x, .f, ...):

• Applies a function (.f) to all elements 

of the input vector or list

• Returns with a list

Map
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Map

map_…(.x, .f, ...) - returns with the given datatype

• map_dbl(.x, .f, ...) - double

• map_int(.x, .f, ...) - integer

• map_chr(.x, .f, ...) - character

• map_lgl(.x, .f, ...) - boolean/logical

• map_vec(.x, .f, ...) - vector

• map_df(.x, .f, ...) - dataframe
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Map

Example:
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Example:

10



Map

Example:
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Map

Example:
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Anonymous functions

Function for "single-use":

• Self-written functions

• Arguments for other functions (e.g. for map...)
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Map – multiple args

The needed function has 2+ arguments

Example:

besselJ(x, nu) have 2 arguments
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Map – map_if()

map_if(.x, .p, .f ...):

• Returns with a list

• .p refers to a predicate function – which elements of .x need 

to be converted using .f
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Map – map_if()

Example:
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Map – map_if()

Example:
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Map – map_at()

map_at(.x, .at, .f ...):

• Returns with a list

• .at refers to the postitions of the elements of .x which need 

to be converted using .f

22



Map – map_at()

Example:
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Map – map_depth()

map_depth(.x, .depth, .f, ...):

• Returns with a list

• .depth specifies the depth of the called map(.x, .f, ...) 

function

• map_depth(x, 0, f) = f(x)

• map_depth(x, 1, f) = map(x, f)

• map_depth(x, 2, f) = map(x, \(y) map(y, f))
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2+ lists for map

map2(.x, .y, .f, ...) and pmap(.l, .f,…)

• Both of them return with a list

• Apply .f to the pair or the lists of listelements

• All the variants are available (map2_int, pmap_dbl, etc.)
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2+ lists for map

Example:
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Exercises

1. Create a sequence from 1 to 4π, and calculate the sinus of all the 

elements. Plot them! What happens if you take the cosine of the x, and 

plot it in that way? And further, if you take the tangent of the x, and after 

that the cosine? (Use anonymous functions...)

2. Create a list which includes the previous numbers, but they need to 

be charachters!

3. Create a list with 100 random variables with mean=0.5! Multiply the 

numbers with 5, which are below 0.5! After take the square root of 

every odd element!
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Transform Lists - Modify

map(): returns a fixed object type
• map(): list
• map_int(): integer
• Etc.

modify(): returns same output type as the input type
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Iris flower data set

Three Species:

• setosa, virginica, versicolor

50 samples from each species 

Four features

• Length and width of the sepals
• Length and width of  the petals
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Modify

modify(.x, .f, …): Apply a function to each element

30



Modify
modify_at(.x, .at, .f, …): Apply a 

function to selected elements

 map_at(.x, .at, .f, …)

modify_if(.x, .p, .f, …): Apply a function 

to elements that satisfy a predicate

 map_if(.x, .p, .f, …)
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Modify

modify_depth(.x, .depth, .f, …): Apply a function to each element at a given 

level of a list (map_depth())

modify2(.x, .y, .f, …): modifies the elements of .x but also passes the 

elements of .y to .f (map2())
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Reduce Lists

reduce(.x, .f, …, .init, .dir = c(“forward“, “backward“)): Apply a 

function recursively to each element of a list or a vector

accumulate(.x, .f, …, .init): Reduce a list, but also return 

intermediate results

reduce2(.x, .y, .f, …, .init), accumulate2(.x, .y, .f, …, .init)
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List-Columns

Columns of a data frame where each element is 

a list or a vector instead of an atomic value.

Manipulate list-columns using dplyr functions.

Use map functions within a column function to 

manipulate each element
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List-Columns
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Exercises – data set

mtcars: Motor Trend Car Road Tests

• 32 observations

• 11 variables
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Exercises

1. Compare the values mpg, disp and hp to the means of these values:

I. Create a list column by binding (rbind) the values mpg, disp 
and hp into a list/vector

II. Create a list column by binding the mean values of mpg, disp 
and hp into a list/vector

III. Create a new column and compare the two created list 
columns by checking if the values are greater than the means 
(Result: Example: c(TRUE, FALSE, FALSE))

2. Create a new column that displays all values in each row using a 

string. The values should be separated by a comma.
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Filtering Lists - Pluck

pluck(.x, …, default=NULL): Select an element by using its name or index. 

assign_in(x, where, value): Assign a value to a location using pluck 

selection

modify_in(.x, .where, .f): Apply a function to a value at a selected location
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Filtering Lists - Pluck
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Filtering Lists

keep(.x, .p, …): Keep elements that pass a logical test

discard(.x, .p, …); Discard elements that pass a logical test

keep_at(x, at): Keep elements based by name or position

discard_at(x, at): Discard elements based by name or position
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Filtering Lists

head_while(.x, .p, …): Return head elements until one does not pass

tail_while(.x, .p, …): Return tail elements until one does not pass

compact(.x, .p = identity): Discard empty elements (NULL values)
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Nested data frame
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Nested data frame
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Summarise Lists

every(.x, .p, …): Do all elements pass a test?

some(.x, .p, …): Do some elements pass a test?

none(.x, .p, …): Do no elements pass a test?

has_element(.x, .y): Does a list contain an element?
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Summarise Lists

detect(.x, .f, …, dir=c(“forward“, “backward“), right= NULL, default = NULL): 

Find first element to pass

detect_index(.x, .f, …, dir=c(“forward“, “backward“), right= NULL): 

 Find index of first element to pass

set_names(x, nm=x): Set the names of a vector/list directly or within a 

function

45



Reshaping Lists - Flatten

list_flatten(.x): Removes a level of indexes from a list
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Reshaping Lists

list_transpose(.l, .names=NULL): Transposes the index order in a multi-level 

list

list_c(x): Combines elements into a vector by concatenating them together
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Reshaping Lists

list_rbind(x): Combines elements into a data 

frame by row-binding them together

list_cbind(x): Combines elements into a data 

frame by column-binding them together
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Reshaping Lists - Flatten

flatten(.x): superseded by list_flatten()

Following functions have been superseded by list_c():

• flatten_lgl(): returns a logical vector

• flatten_int(): returns an integer vector

• flatten_dbl(): returns a double vector

• flatten_chr(): returns a character vector

Following functions have been superseded by list_rbind() & list_cbind()

• flatten_dfr(): returns a data frames created by row-binding

• flatten_dfc(): returns a data frames created by column-binding
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Exercises-Nested data frame
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Exercises

1. Determine the maximum and minimum weight for each group using the 

mtcars_nested data frame by creating two new columns

2. Are all mpg values greater than 15 for each group of cylinders?

3. For which cylinder does the value 258 exist for the variable disp?

4. Keep the values for hp that are greater than 100 and write them into a 

vector

5. Determine the value of the second row for displacements (disp) for 6 

cylinders by using the pluck function
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Sources

• https://purrr.tidyverse.org/

• https://cran.r-project.org/web/packages/purrr/purrr.pdf

• https://rstudio.github.io/cheatsheets/html/purrr.html

• https://medium.com/@ozturkfemre/purr-in-r-a-powerful-tool-for-iteration-

d4eb6c0b2d20

• https://dcl-prog.stanford.edu/purrr-extras.html
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Questions
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Thank you
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Additional slides
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Handling errors 

possibly(.f, otherwise = NULL, quiet = TRUE): Wrap a function to return a 

value instead of an error

safely(.f, , otherwise = NULL, quiet = TRUE): Wrap a function to capture 

errors
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Handling errors 

quietly(.f): Wrap a function to capture side-effects (warnings, messages)
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Transforming Functions

slowly(f, rate = rate_backoff(), quiet = TRUE): 

takes a function and modifies it to wait a given 

amount of time between each call
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Transforming Functions

insistently(f, rate = rate_backoff(), quiet = TRUE): takes a function and 

modifies it to retry a given amount of time on error
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Compose 

compose(f, g) is equivalent to function(…) f(g(…))

negate(.p): Negate a predicate function so it selects what it previously 

rejected
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Modify a list

list_modify(.x, …): modifies the elements of a list recursively
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Modify a list

list_assign(.x, …): modifies the elements of a list by name or position
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Working with lists

list_simplify(x, …, strict = TRUE, ptype = NULL): simplify a list into an atomic 

vector
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Progress bars

map(.x, .f, .progress = FALSE): progress argument

• TRUE: create unnamed progress bar
• String: create progress bar with the given name
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