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R
A language and environment for statistical

computing and graphics
Similar to the S language and environment:

some important differences, but much code
written for S runs unaltered under R

Available as Free Software under the terms of
the Free Software Foundation’s GNU

 It compiles and runs on a wide variety of UNIX
platforms and similar systems (including
FreeBSD and Linux), Windows and MacOS.

(https://www.r-project.org/)
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R
A wide variety of statistical (linear and

nonlinear modelling, classical statistical
tests, time-series analysis, classification,
clustering, …) and graphical techniques

Highly extensible
The ease with well-designed publication-

quality
(https://www.r-project.org/)
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R Environment
R is an integrated suite of software facilities for
data manipulation, calculation and graphical
display. It includes:
an effective data handling and storage

facility,
a suite of operators for calculations on

arrays, in particular matrices,
a large, coherent, integrated collection of

intermediate tools for data analysis,
(https://www.r-project.org/)
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R Environment
graphical facilities for data analysis and

display either on-screen or on hardcopy, and
a well-developed, simple and effective

programming language which includes
conditionals, loops, user-defined recursive
functions and input and output facilities.

The term “environment is intended to
characterize it as a fully planned and coherent
system, rather than an incremental accretion of
very specific and inflexible tools.
(https://www.r-project.org/)
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R Contributors
The current R is the result of a collaborative

effort with contributions from all over the
world. R was initially written by Robert
Gentleman and Ross Ihaka also known as “R
& R” of the Statistics Department of the
University of Auckland. Since mid-1997
there has been a core group, the R Core
Team, with write access to the R source.
(https://www.r-project.org/)

7

https://www.r-project.org/


Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Downloading the Installation File
https://cran.r-project.org/
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R GUI
R Console
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Clearing R Console by Ctrl+L
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R GUI
Menu: File
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R GUI
Menu: Edit
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R GUI
Menu: Edit → GUI preferences …
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R GUI
Menu: View
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R GUI
Menu: Misc
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R GUI
Menu: Packages
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R GUI
Menu: Windows
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R GUI
Menu: Help
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R GUI
Menu: Help     Manuals (in PDF)
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R IDEs
Integrated Development Environments
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 Rstudio
 JupyterLab
 Rattle
 RTVS (R Tools for Visual Studio)
 displayr
 Architect
 RKWard
 Tinn-R
 R AnalyticFlow
 …
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RStudio
Popular R IDE
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Order Symbol 

1 Parentheses. For nested parentheses, the innermost
are executed first.

2 Exponentiation.

3 Multiplication, division (equal precedence).

4 Addition and subtraction.
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Trigonometric Functions43
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Exponential and Logarithmic Functions44
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Assignment63

Assignment Operators: <- and =
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Assignment64

• All alphanumeric symbols are allowed1
(and in some countries this includes
accented letters) plus ‘.’ and ‘_’.

• A name must start with ‘.’ or a letter, and
if it starts with ‘.’ the second character
must not be a digit.

• Names are effectively unlimited in
length.
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Missing values or NA67
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NaN and Inf68
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R Editor and Scripts
Creating a New Script
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R Editor and Scripts
Creating a New Script (1)
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R Editor and Scripts
Creating a New Script (2)

71

Selecting Code by Ctrl+A
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R Editor and Scripts
Running a Program (1)
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Running the Program by Ctrl+R

Selecting Code by Ctrl+A
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R Editor and Scripts
Running a Program (2)
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R Editor and Scripts
Running a Program (3)
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R Editor and Scripts
Saving a Script (1)
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Saving the Script by Ctrl+S
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R Editor and Scripts
Saving a Script (2)
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R Editor and Scripts
Saving a Script (3)
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R Editor and Scripts
Opening a Script (1)
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R Editor and Scripts
Opening a Script (2)
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R Editor and Scripts
Opening a Script (3)

80



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Comment
Making a Command Inactive (1)
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Using # to Make Comment
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Comment
Making a Command Inactive (2)
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Comment
Making a Command Inactive (3)
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Comment
Adding Descriptions and Explanations (1)
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Comment
Adding Descriptions and Explanations (2)
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Vectors, Matrices, Data Frames, Arrays, Lists, Strings, Factors
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Vector
A Simple Vector
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Vector
Simple Sequences
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Vector
Sequences (1)

89



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Vector
Sequences (2)
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Vector
Sequences (3)
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Vector
Sequences with Repeated Elements (1)
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Vector
Sequences with Repeated Elements (2)
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Vector
Sequences with Repeated Elements (3)
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Vector
Addressing Vector Elements
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Vector
Vector Slice
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Vector
Some Built-in Functions for Vectors 

97



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Vector
Some Mathematical Operations (1)
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Vector
Some Mathematical Operations (2)
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Vector
Some Mathematical Operations (3)
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Vector
Some Mathematical Operations (4)
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Matrix
Assignment and Arguments (1)
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Matrix
Assignment and Arguments (2)
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Matrix
Assignment and Arguments (3)
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Matrix
Assignment and Arguments (4)
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Matrix
Addressing Matrix Elements
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Matrix
Addressing Matrix Rows and Columns (1)
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Matrix
Addressing Matrix Rows and Columns (2)
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Matrix
Some Mathematical Operations (1)
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Matrix
Some Mathematical Operations (2)

110



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Matrix
Some Mathematical Operations (3)
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Matrix
Some Mathematical Operations (4)
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Matrix
Naming Matrix Rows and Columns (1)
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Matrix
Naming Matrix Rows and Columns (2)
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Matrix
Naming Matrix Rows and Columns (3)
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Matrix
Some Built-in Functions for Matrices (1)
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Matrix
Some Built-in Functions for Matrices (2)
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Matrix
Some Built-in Functions for Matrices (3)
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Matrix
Some Built-in Functions for Matrices (4)
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Matrix
Some Built-in Functions for Matrices (5)
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Data Frame
Assignment
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Data Frame
Addressing Data Frame Elements, Rows 

and Columns (1)
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Data Frame
Addressing Data Frame Elements, Rows 

and Columns (2)
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Array
Assignment (1)
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Array
Assignment (2)
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Array
Assignment (3)
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Array
Assignment (4)
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Array
Array Dimensions
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Array
Naming the Array Dimensions
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String
Assignment (1)
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String
Assignment (2)
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String
Assignment (3)

132



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

String
Assignment (4)
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String
Substrings

134



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

String
Pasting Strings
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String
Splitting a String
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String
Printing a String
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String
String Vector
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List
Assignment (1)
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List
Assignment (2)
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List
Assignment (3)
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List
Addressing the List Members (1)
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List
Addressing the List Members (2)
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List
Addressing the List Members (3)
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List
Addressing the List Members (4)
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Factor
Assignment
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Identification and Transformation
 as.numeric and is.numeric (1)

149



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Identification and Transformation
 as.numeric and is.numeric (2)
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Identification and Transformation
 as.vector and is.vector (1)
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Identification and Transformation
 as.vector and is.vector (2)
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Identification and Transformation
 as.vector and is.vector (3)
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Identification and Transformation
 as.matrix and is.matrix
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Identification and Transformation
 as.list and is.list
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Identification and Transformation
 as.data.frame and is.data.frame
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mode157
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mode158
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mode159



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

typeof160
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typeof161
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Control Structures
Conditional Statements and Loops
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Relational Operators
Relational Operators
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Conditional Statements
if … Statements
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Conditional Statements
if … else Statements (1)
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Conditional Statements
if … else Statements (2)
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Conditional Statements
ifelse Statements
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Loop
for Loops (1)
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Loop
for Loops (2)
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Loop
for Loops (3)

172



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Loop
Nested for Loops
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Loop
while Loops
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Loop
Nested for and while Loops
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Loop
break Control Command
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Loop
next Control Command
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Working with data files
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Workspace and Objects
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Workspace
List of the Saved Objects
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Workspace
Removing an Object from the Workspace
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Workspace
Removing a List of the Objects from the 

Workspace
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Two-Dimensional Plots
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Plot
plot Function (1)
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Plot
plot Function (2)
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Plot
plot Function (3)
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Plot
type=‘l’ (lines)
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Plot
type=‘p’ (points)
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Plot
type=‘b’ (both)
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Plot
type=‘c’ (the lines part alone of ‘b’)
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Plot
type=‘o’ (overplotted)
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Plot
type=‘h’ (‘histogram’ like)
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Plot
type=‘s’ (stair steps)
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Plot
type=‘S’ (other steps)
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Plot
type=‘n’ (no plotting)
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Plot
plotArguments (1)
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Plot
plotArguments (2)
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Plot
plotArguments (3)
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Plot
plotArguments (4)
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Plot
plotArguments (5)
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Plot
plotArguments (6)
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Plot
plotArguments (7)
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Plot
title Function
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Plot
legend Function
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Plot
points Function
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Plot
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Plot
points Function
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Plot
lines Function
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Plot
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Plot
lines Function

242



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

Plot
abline Function
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Plot
abline Function
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Plot
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Plot
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Plot
windows Function
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Plot
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Plot
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Plot
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Plot
Multiple Plots
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Plot
Multiple Plots: par(mfrow=…)
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Plot
Multiple Plots: par(mfrow=…)
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Plot
Multiple Plots: par(mfrow=…)
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Plot
Multiple Plots: par(mfrow=…)
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Plot
Multiple Plots: par(mfcol=…)
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Plot
Multiple Plots: par(mfcol=…)
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Plot
Multiple Plots: par(mfcol=…)
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Plot
Multiple Plots: par(mfcol=…)
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Plot
Multiple Plots: layout Function
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Plot
Multiple Plots: layout Function
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Plot
Multiple Plots: layout Function
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Plot
Multiple Plots: layout Function
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barplot()265
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function(){}278

Example: absolute value
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function(){}279

Example: sign function
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function(){}280

Example: sign function
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function(){}

Example: Froud Number
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function(){}

Example: Froud Number
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function(){}

Example: Froud Number
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Example: Froud Number
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function(){}

Example: Froud Number
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Example: Froud Number

286 function(){} and source()
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Example: Froud Number

288 function(){} and source()



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

function(){} and source()
Example: Free Fall
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function(){} and source()
Example: Free Fall
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apply()291
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First method (example 2)



Introd
uction to R Progra

m
m

ing –
A

li A
ha

ni

300 Downloading and Installing a Package
Second method
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312 Loading a Package
library()
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313 Loading a Required Package
require()
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Built-in Data Sets
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315 R Data Sets
data()
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316 R Data Sets
data(), head(), tail()
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317 Data Sets in the R Packages
data()
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