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Introduction to R

▪ R is a programming language and free software
environment for statistical computing

▪ Supported by the R Foundation for Statistical Computing

▪ Created by Ross Ihaka and Robert Gentleman at
Auckland University, New Zealand

▪ R was derived by S (Bell Laboratories - AT&T)

▪ R is a language broadly used by statisticians, data
miners, and data scientists
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R Console

Available for Windows, Mac, Linux
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R Studio

http://www.rstudio.com

Great advantages: IDE with data visualization, debugging
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CRAN Packages

▪ A broad number of packages (CRAN)
▪ https://cran.r-project.org

▪ Strong Point of R
▪ More than 14000 available packages (apr/2019)
▪ http://cran.r-project.org/web/packages/

▪ Package installation
▪ Package loading

http://cran.r-project.org/web/packages/


6

Basic concepts

▪ Assignment
▪ Value display
▪ Logical test
▪ Vector definition

▪ Computing BMI 

▪ Printing values
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Plotting graphics & Statistical analysis

▪ Plotting a scatter
graphics
▪ Canvas is active until the

next plot

▪ Test theoretical value of
BMI equals to 22.5
▪ Null hypothesis: no 

difference observed (p-
value > 5%)

▪ Alternative hypothesis:
they are different
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Default arguments and help for functions

▪ Functions have default
values

▪ View parameters of the
function

▪ Use online help
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More about vectors

▪ Operations with NA

▪ Name of observations

▪ Scalar multiplication
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Matrix

▪ Creation

▪ Creation by rows

▪ Names for rows and
columns

▪ Transpose

▪ Determinant
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Factors

▪ Factors are variables in R
that refer to categorical
data

▪ Factors in R are stored as a
vector of integer values
with a corresponding set of
character values to use
when the factor is displayed

▪ Both numeric and character
variables can be made into
factors, but a factor's levels
are always character values
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Lists

▪ Lists are the R objects
which contain elements
of different types, such as
numbers, strings, vectors,
matrix, data frame, and
another list inside it.

▪ A list can also contain a
matrix or a function as its
elements

▪ A list is created using the
list() function
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Data frames

▪ A data frame is a table
where each column
corresponds to
attributes, and each
row corresponds to a
tuple (object)
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Implicitly Loops – sapply, lapply

• lapply, sapply executes a
function for each column
• The first character defines the

return type
• l – list, s – simple (vector

or matrix)
• The second parameter is the

function to invoke
• Following parameters are

passed to the invoked
function

• apply is the generic function
• The second parameter defines

if it calls the function for each
row (1) or each column (2)
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Sort and order
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Loading and saving files
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Creating functions
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Pipelines

The dplyr is an important package to know

Pipeline dataset %>% operators %>% first parameter of functions is implicit from the pipeline
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The ggplot graphics

RColorBrewer is a nice package to setup colors

GGPlot is a nice tool to plot graphics
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The melt function

The melt function transforms columns values into rows grouped by id.vars.

The name of columns is used to fill the variable attribute created during the melt.
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Line graphics

Take some time studying myGraphics.ipynb
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Joining data frames
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Loops and Conditional

▪ R supports loops and conditionals in a similar way as in
Java

▪ Loops should be used when strictly needed
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Practicing

▪ Take some time to practice the examples

▪ https://nbviewer.jupyter.org/github/eogasawara/mylibrary/blo
b/master/myIntroduction.ipynb

▪ Take a look at how to prepare nice graphics using
ggplot2

▪ https://nbviewer.jupyter.org/github/eogasawara/mylibrary/blo
b/master/myGraphics.ipynb

https://nbviewer.jupyter.org/github/eogasawara/mylibrary/blob/master/myIntroduction.ipynb
https://nbviewer.jupyter.org/github/eogasawara/mylibrary/blob/master/myGraphics.ipynb
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Main References


