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The R Story - What are R, S and S-PLUS?

» S is a statistical programming language developed
primarily between 1975-1976 by John Chambers
(statistician) at Bell Laboratories for data analysis and
visualization (earlier contributors were Rick Becker and
Allan Wilks.)
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The R Story - What are R, S and S-PLUS?

» S is a statistical programming language developed
primarily between 1975-1976 by John Chambers
(statistician) at Bell Laboratories for data analysis and
visualization (earlier contributors were Rick Becker and
Allan Wilks.)

» S-PLUS is a commercial implementation of S, which is
implement, distributed and maintained from the company

(TIBCO Software)

» R is a free implementation of a dialect of the S language
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Is R Similar to S-PLUS?

» R and S-PLUS are very similar for basic command-line

» Most written programs in R and S-PLUS can be
translated straightforwardly to the other

» However, large programs need some translation
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R Console - R version 3.6.1

R R Console (64-bit) - O X
File Edit Misc Packages Windows Help

R version 3.6.1 (2019-07-05) -- "Action of the Toes"
Copyright (C) 2019 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

[Previously saved workspace restored]

>
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R Console - R version 4.2.2

@ R Console

R version 4.2.2 (2022-10-31 ucrt) —- "Innocent and Trusting”
Copyright (C) 2022 The R Foundation for Statistical Computing

Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help,

'help.start()* for an HTML browser interface to help.

Type 'q()' to quit R.

[Previously saved workspace restored]
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R Console - R version 4.2.1

@ R Console (64-bit)

File Edit Misc Packages Windows Help

R version 4.2.1 (2022-06-23 ucrt) -- "Funny-Looking Kid"
Copyright (C) 2022 The R Foundation for Statistical Computing

Platform: x86_€4-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help,
'help.start() ' for an HTML browser interface to help.

Type 'q()' to quit R.
[Previously saved workspace restored]
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R versions

> Object[1:10,]
version

W e e W e

79
80
81
82
83
84
85
-1
87
88
89

120
121
122
123
124
125
126
127
128

12

Y
)

0.61
0.61.1
0.61.2
0.61.3

0.62
0.62.1
0.62.2
0.62.3
10 0.62.4
> Object[79:89,]
version

2.14.0

2.14.1

S

1997-12-04
1997-12-21
1998-01-10
1998-03-14
1998-05-02
1998-06-14
1998-06-14
1998-07-10
1998-08-28
1998-10-23

2011-10-31
2011-12-22
2012-02-29
2012-03-30
2012-06-22
2012-10-26
2013-03-01
2013-04-03
2013-05-16
2013-09-25
2014-03-06

2020-10-10
2021-02-15
2021-03-31
2021-05-18
2021-08-10
2021-11-01
2022-03-10
2022-04-22
2022-06-23
2022-10-31

date nickname

08:47:58 <NA>
13:09:22 <NA>
00:31:55 <NA>
19:25:55 <NA>
07:58:17 <NA>
12:56:20 <NA>
22:13:25 <NA>
11:13:45 <NA>
09:02:19 <NA>
12:08:41 <NA>
date nickname
08:09:09 Great Pumpkin

08:10:18 December Snowflakes
08:10:10 Gift-Getting Season

07:16:05 Easter Beagle
07:09:44 Roasted Marshmallows
07:11:16 Trick or Treat
08:28:29 Security Blanket
07:12:36 Masked Marvel
07:11:33 Good Sport
07:11:09 Frisbee Sailing
08:12:33 Warm Puppy
nickname
o Bunny-Wunnies Freak Out
[ Lost Library Book
o Shake and Throw
[ Camp Pontanezen
o Kick Things
0 Bird Hippie
o One Push-Up
0 Vigorous Calisthenics
o Funny-Looking Kid
[ Innocent and Trusting
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Advantages of R
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Advantages of R

» No license fee
» Open Source, therefore NO Black Box

» All algorithms and Functions in the source code are
available.
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Advantages of R

» No license fee
» Open Source, therefore NO Black Box

» All algorithms and Functions in the source code are
available.

» However, for some functions written in C, C+-+ or
Fortran, there is de facto a Black Box
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Advantages of R

» Rapid development
» Cross-platform: Macintosh, Windows, Linux, etc
» New statistical methods are mostly offered as a package

» Faster than S-Plus
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Disadvantages of R
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Disadvantages of R

» Error messages can be difficult to understand
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Disadvantages of R

» Error messages can be difficult to understand

» No completed graphical user interface (Many tries)
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R Ties

®
File Edit Misc

R version 4.

R is free so;
You are welc
Type 'licens

Natural la
R is a collal
Type 'contr
*citation()’
Type 'demo()’|
*help.start ()
Type 'q()" t

[Previously

oxm

Console (64-bi

Packages Windows Help

@ Untitled - R Editor

File Edit Packages Help
hist (rnorm(10000))

Graphics: Device 2 (ACTIVE) O x
File History Resize
Histogram of rnorm(10000)

8

S o

=

3 | L
z
e g
;g
o
[

=

3

o

T T T T 1
4 2 0 2 4
rmorm(10000)
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S-Plus

© 59U - Option?

of opeior

B
3 usbrery(uinyave)
4 source (paste (sources.dir, "simopt ions. s2c”, sep=""))
s
6 pareme
7 nsimec-1000 # mamber of simlac
.
o 5 opciondays <-
Pty 53 10 "3 onths"e92, "1 Tear'e250, "2 Yearse500) 4 lens
[ P
S awacson 12 surixe <
ot n
9 owerpreng e 14 vol < 40 B revurns vo J— .
B opterrorg md 15 starcprice <- 100 ## option start price
2 satheice B
| 17 method <- svicch(as.character (parameter. 1istNodel) ,
B oo @ | 10 “Gaussiane"ghnv, "Mixturere"normmix") #§ method to e
Eouine 31 Hataeyvew| =0 12 o I
NN N w v 2 princpropercies.lise)
3 2
2 cotontons
-
‘e
P
* e
2 Fenann
=
2 casyoone
1+ S
+ wmor
+ s
X dovatt
P
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RStudio

RStudio IDE

The most popular coding environment for R, built with love by
Posit.

Used by millions of people weekly, the RStudio integrated development
environment (IDE) is a set of tools built to help you be more productive with R and
Python. It includes a console, syntax-highlighting editor that supports direct code
execution. It also features tools for plotting, viewing history, debugging and
managing your workspace.
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RStudio Interface

© Rstudio
Fle Edl Code View Plots Session Buld

S -oyl@-H i A Goto filefunction

') Untited1*
I Osouceonsave A /'~
1 #F Conbine values into a vector
2 x < c(2,3,1,5,4) |

Debug  Profile  Tools  Help

- Addins

FRun 0%

Program Window

219 (fopLeve)

Console -/

Natural language support but running i

R is a collaborative project with many c

n an English Tocale

ontributors.

Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()' for on-Tine help, or

» Source ~

RScrpt 2

‘help.start()' for an HTML browser interface to help. C
onsole

Type 'q0)" to quit R.
[Workspace loaded from ~/.RData]

>

Window

Environment  History  Connections
£ | | mport Dataset ~ | &

7 Global Environment ~

Environment is empty

=} X

B project: (None) ~
=0

g~ -

Environment
Window

Files  Plots Packages Help Viewer
= Brport +

=0

Other Windows
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R License
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R License
» Type license() in the R console
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R License
» Type license() in the R console

This software is distributed under the terms of the GNU General
Public License, either Version 2, June 1991 or Version 3, June 2007.
The terms of version 2 of the license are in a file called COPYING
which you should have received with

this software and which can be displayed by RShowDoc ("COPYING").
Version 3 of the Ticense can be displayed by RShowDoc("GPL-3").

Copies of both versions 2 and 3 of the Ticense can be found
at https://www.R-project.org/Licenses/.

A small number of files (the API header files Tisted in
R_DOC_DIR/COPYRIGHTS) are distributed under the

LESSER GNU GENERAL PUBLIC LICENSE, version 2.1 or later.

This can be displayed by RShowDoc ("LGPL-2.1"),

or obtained at the URI given.

Version 3 of the Ticense can be displayed by RShowDoc ("LGPL-3").

'Share and Enjoy.'
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How to Cite R in Publications
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How to Cite R in Publications

To cite R in publications use: R Core Team (2022). R: A language
and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. URL
https://www.R-project.org/.
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How to Cite R in Publications

To cite R in publications use: R Core Team (2022). R: A language
and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. URL
https://www.R-project.org/.

We have invested a lot of time and effort in creating R, please cite
it when using it for data analysis. See also 'citation(”pkgname")’
for citing R packages.
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Basic Notations

» < — is the original assignment operator, which is written
by typing two keystrokes the less than symbol (<)
followed by a hyphen (minus) sympol (—)
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Basic Notations

» < — is the original assignment operator, which is written
by typing two keystrokes the less than symbol (<)
followed by a hyphen (minus) sympol (—)

» The assignment operator = is also used in R and was
added in 2001 mainly as it is the accepted assignment
operator in many other languages
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Basic Notations

» < — is the original assignment operator, which is written
by typing two keystrokes the less than symbol (<)
followed by a hyphen (minus) sympol (—)

» The assignment operator = is also used in R and was
added in 2001 mainly as it is the accepted assignment
operator in many other languages

» It makes it easier for R beginners who came from other
languages to use =
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Reading Data Into R: RStudio
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Reading Data Into R: RStudio

» We can read a publicly available data from
"winter olympics medals" website into R
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» We can read a publicly available data from
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Reading Data Into R: RStudio

» We can read a publicly available data from
"winter olympics medals" website into R

» This can be done by using the R function read.csv

> Dat<-read.csv("http://winterolympicsmedals.com/medals.csv")
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Reading Data Into R: RStudio

» We can read a publicly available data from
"winter olympics medals" website into R

» This can be done by using the R function read.csv

> Dat<-read.csv("http://winterolympicsmedals.com/medals.csv")

» And view it as
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Reading Data Into R: RStudio

» We can read a publicly available data from
"winter olympics medals" website into R

» This can be done by using the R function read.csv
> Path <- "https://nyuad.nyu.edu/content/dam/nyuad/research/centers-labs-projects/

public-health-research-center/statslab/training/datasets/
WinterOlympicsMedalsAPILcsv"

> Dat<-read.csv(Path)

» And view it as

> View(Dat) LIBRARY
NYU ABU DHABI



Start of an R code
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Start of an R code

» The prompt symbol > is not part of an R code
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Start of an R code

» The prompt symbol > is not part of an R code

» > should not be used at the begging of an R code
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The Winter Olympics Medals API
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The Winter Olympics Medals API

year - the year of the olympics

city - the city it was held in, like
"Lillehammer” or "Sarajevo”

sport - the sport
discipline - the sub-discipline
country - the country as an NOC code

event - the event, like "alpine combined" or
"two-man”

gender - the athlete's gender, X is for pair
sports

type - the medal type (Gold, Silver,
Bronze)

Any of these could also be used as a
wildcard, so country="g" would find GBR,
FRG, GDR, YUG and GER.

LIBRARY
NYU ABU DHABI



Reading Data Into R: RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help
© - oy - = A Gotofile/function ~ Addins ~
©') Untitled1* Dat =C
Filter
“ Year city Sport Discipline NOC Event Event.gender Medal
1 1924 Chamonix Skating  Figureskating  AUT individual M Silver
2 1924 Chamonix Skating  Figureskating  AUT individual w Gold
3 194 Chamonix Skating  Figureskating  AUT pairs x Gold
4 1924 Chamonix Bobsleigh Bobsleigh BEL four-man M Bronze
Showing 1105 of 2,311 entries, 8 total columns
Console  Terminal - Background Jobs =
R R422 -~/
R version 4.2.2 (2022-10-31 ucrt) -- "Innocent and Trusting"

Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
‘citation()’ on how to cite R or R packages in publications.

Type ‘demo()’ for some demos, ‘help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

[Workspace loaded from ~/.RData]

> Dat<-read.csv("http://winterolympicsmedals.com/medals.csv")

> Vview(pat)
> LIBRARY
NYU ABU DHABI



Column Names of an Object
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Column Names of an Object

» The R function colnames can be used to retrieve or set
the column names of the dataset Dat
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Column Names of an Object

» The R function colnames can be used to retrieve or set
the column names of the dataset Dat

> colnames(Dat)

[1] "Year" "City" "Sport" "Discipline" "NOC"
[6] "Event" "Event.gender" "Medal"

> colnames(Dat) [7] <- "EventGender"
colnames(Dat)

[1] "Year"  "City" "Sport" "Discipline"  "NOC"
[6] "Event" "EventGender" "Medal"
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Dimensions of an Object
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Dimensions of an Object

» The R function dim can be used to get the dimension of
the define object dat as
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Dimensions of an Object

» The R function dim can be used to get the dimension of
the define object dat as

> dim(Dat)
[1] 2311 8
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Data Output

LIBRARY
NYU ABU DHABI



Data Output

» The dataset Dat can be saved as a CSV (Comma
Separated Values) file using the R function write.csv
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Data Output

» The dataset Dat can be saved as a CSV (Comma
Separated Values) file using the R function write.csv

> Path <- "C:\\Users\\asail2\\Downloads\\WinterOlympicsMedalsAPI.csv"
> write.csv(Dat,Path,row.names=F)
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Reading Data Into R: RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help
B Project: (None

O -yl 0 A Goto file/function - Addins -
0 Untited1 ) Environment  History Connections Tutorial ar
i (JSouceonsave | Q /- S | o8 # source - 2 il | 5 mportDataset - | D93 + | & ust -
1 .
R from Text (basel
From Text (read)
From Excel Environment is empty
- f From SPSS... -
From SAS.
1 (Top Level) = R Script =
From Stata.
Console  Terminal -~ Background Jobs =0
‘R R422 -~/
R version 4.2.2 (2022-10-31 ucrt) -- "Innocent and Trusting"

Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.
Type 'license()' or 'Ticence()' for distribution details.

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

‘citation()' on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()’ for on-line help, or
‘help.start()' for an HTML browser interface to help.

Type ‘G0’ to quit R.

[workspace loaded from ~/.RData]

>
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Reading Data Into R: RStudio

File Edit Code View Plots Session Bulld Debug Profile Tools Help
o -0 A Goto filefunction - Addins ~ B Project (None)
') Uniitied? [ Environment History ~Connections Tutorial =(o)

ImportTextData st =

File/URL:

Browse..

Data Preview:

1 (lof
Console  Te
® R4221
R version

Copyright
Platfor

R is free

Import Options: Code Preview:

R is a co Nibrary(readr)
Type 'COn’ | Name:| dataset /First Row as Names  Delimiter:[Comma v Escape: N v dataset <- read_csv(NULL)
View(dataset)

‘citation

i o < Trim Spaces Quotes:  Defa v Comment: [Default v

Type 'dem(  Open Data Viewer  Locale: Configure... NA: [ Default v
‘hel tal
Type 'q0)
[Workspac( (7 Reading rectangular data using readr Import Cancel

>
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Reading Data Into R:

File Edit Code View Plots Session Build Debug Profile Tools Help

© - @

©') Untitled1

1
Console

@R R422 1
R version
copyright
Platform:

R is free

R is a co
Type 'con'
‘citation

Type ‘a0

[Wworkspaci

RStudio

- |5 8 & A cotofierfunction - Addins - B project:
" Environment History Connections Tutorial
| import Text Data List
File/URL:
C/U: 1 l.csv Browse...
Data Preview:
Year city Sport Discipline Noc Event B Medal
(double) (character) (character) (character) (characten) ™ (character) (character) ™ (character)
1924 Chamonix Skating Figure skating AT individual 4 Silver A
1924 Chamonix Skating Figure skating AuT individual w Gold
1924 Chamonix Skating Figure skating AUT pairs X Gold
1924 Chamonix Bobsieigh Bobsleigh BeL four-man M Bronze
1924 Chamonix Ice Hockey Ice Hockey CAN ice hockey M Gold
1924 Chamonix Biathion Biathion AN miltay patrol ™ Siver .
Previewing first 50 entries.
Import Options: Code Preview: [m]
Nibrary(readr)
Name:| WinterOlympicsMedalsAP | (¥ First Row asNames  Delimiter: (Comma___ v}  Escape:  None 2 winterolympicsMedalsAPI <- read_csv("C
7 Trim Spaces Quotes: Defaul v Comment:[Default :/Users/asal2/Downloads .
Skip: 0 8 — /winterOlympicsMedalsAPI.csv")
7 Open Data Viewer  Locale: |_Configure. NA: Default View(winterolympicsMedalsapI)
2) Reading rectangular data using readr Import )
0l

>
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Reading Data Into R: RStudio

Fil
)

le Edit Code View Plots Session Build Debug Profile Tools Help

cloplar-l A Gotofile/function - Addins ~
©) Untitled1 WinterOlympicsMedalsAP!
Filter
< ver  city Sport  Discipline NOC  Event Eventgender  Medal
1 194 Chamonix Skating  Figureskating  AUT individual M siver
2 1924 Chamonix Skating  Figureskating  AUT individual w Gold
3 1924 Chamonix Skating  Figureskating  AUT  pairs X Gold
4 1924 Chamonix Bobsleigh Bobsleigh BeL four-man M Bronze
Showing 1 to 5 of 2311 entries, 8 total columns
Console  Terminal  Background Jobs
R R422
IYPE CONU IUULUISL UL IIUE THT UG LTV diiu

‘citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-Tine help, or
‘help.start()' for an HTML browser interface to help.

Type 'q0)" to quit R.

[Workspace loaded from ~/.RData]

> Tibrary(readr)

=0

=0

> WinterOlympicsiedalsAPI <- read_csv("C:/Users/asal2/Downloads/Winterolympicsmed

alsAPI.csv")
Rows: 2311 Columns: §

~— Column specification

Delimiter: ","
chr (7): city, sport, Discipline, NOC, Event, Event.gender, Medal

dol (1): Year
i Use “spec()’ to retrieve the full column specification for this data.
i Specify the column types F

> View(WinterolympicsvedalsAPT)
>

or set 'show_col_types = FALSE' to quiet this message.

Environment  History  Connections  Tutorial

2 & % import Dataset ~ | ) 146MiB - &

R ~ | flk Global Environment ~
pata

O winterolympicsve.. 2311 obs. of 8 variables

Files Plots Packages Help
= export ~

Viewer  Presentation

B Project: (None)
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Reading Data Into R: RStudio
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Reading Data Into R: RStudio

» We can see that the following command was used to
import the data into RStudio
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Reading Data Into R: RStudio

» We can see that the following command was used to
import the data into RStudio

> library(readr)
> dat <- read_csv("C:/Users/asal2/Downloads/WinterOlympicsMedalsAPI.csv")

> View(dat)
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Cross Tabulation Creation

» We can the R function table to build a contingency
table of Year by medal type
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Cross Tabulation Creation

» We can the R function table to build a contingency
table of Year by medal type

> Tab<- table(dat$Medal,dat$Year)
> # print the first five columns
> Tabl[,1:5]

1924 1928 1932 1936 1948
Bronze 17 15 14 17 22
Gold 16 14 14 17 22
Silver 16 12 14 17 24
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Winter Olympics Medals API

» The R function barplot can be used to create a bar plot
using the defined Tab object

LIBRARY
NYU ABU DHABI



Winter Olympics Medals API

» The R function barplot can be used to create a bar plot
using the defined Tab object

> barplot(Tab,beside = T,las=2,ylab="number of medals",col=c("mistyrose4","gold
> legend("topleft",c("Bronze", "Gold", "Silver"),fill =c("mistyrosed","gold2","

LIBRARY
NYU ABU DHABI



Winter Olympics Medals API
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Getting Help with R

» Ask R before asking a question

» This can be done using the R help() or simply by using
question mark 7
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Getting Help with R

» Ask R before asking a question

» This can be done using the R help() or simply by using
question mark 7

» For example, to read the doucmation of the arithmetic
mean function in R we use the following

> 7mean
# or
> help(mean)
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R Documentation - Arithmetic Mean

mean {base} R Documentation
Arithmetic Mean

Description

Generic function for the (trimmed) arithmetic mean.

Usage

mean(x, ...)

## Default S3 method:
mean(x, trim = @, na.rm = FALSE, ...)

Arguments
An R object. Currently there are methods for numeric/logical vectors and date, date-time and time interval objects. Complex vectors
are allowed for trin = o, only.

tri

the fraction (0 to 0.5) of observations to be trimmed from each end of x before the mean is computed. Values of trim outside that
range are taken as the nearest endpoint.

a logical evaluating to TRUE or FALSE indicating whether i values should be stripped before the computation proceeds.
further arguments passed to or from other methods.

Value

If trim is zero (the default), the arithmetic mean of the values in x is computed, as a numeric or complex vector of length one. If x is not
logical (coerced to numeric), numeric (including integer) or complex, NA_real_ is returned, with a warning. LIBRARY
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Adding comments

» The hash symbol (#) can be used to start of a comment

» One can type the comments, i.e. the information wants
to add, after the hash symbol
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Adding comments

» The hash symbol (#) can be used to start of a comment

» One can type the comments, i.e. the information wants
to add, after the hash symbol

» R will ignore everything written after the hash symbol
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Speed and Stopping Distances of Cars

> 7cars

cars {datasets} R Documentation
Speed and Stopping Distances of Cars

Description

The data give the speed of cars and the distances taken to stop. Note that the data were recorded in the 1920s.

Usage

cars

Format

A data frame with 50 observations on 2 variables.

[.1] speed numeric Speed (mph)
[:2]dist numeric Stopping distance (f)

Source

Ezekiel, M. (1930) Methods of Correlation Analysis. Wiley.
References

MeNeil, D. R. (1977) Interactive Data Analysis. Wiley.

Examples
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Speed and Stopping Distances of Cars

» One uses the tilde symbol ~ within formulas of statistical
models in blueR
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Speed and Stopping Distances of Cars

» One uses the tilde symbol ~ within formulas of statistical
models in blueR

» The left side of the tilde symbol the target variable and
the right side is the predictor
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Speed and Stopping Distances of Cars

» One uses the tilde symbol ~ within formulas of statistical
models in blueR

» The left side of the tilde symbol the target variable and
the right side is the predictor

> plot(dist~speed, data=cars, xlab = "Speed (mph)",

+ ylab = "Stopping distance (ft)",las = 1,pch=19)
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Start of an R code

» The prompt symbol + is a continuation symbol
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Start of an R code

» The prompt symbol + is a continuation symbol

» It indicates that this line of code still belongs to the
previous line of code
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Speed and Stopping Distances of Cars

Stopping distance (ft)
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Speed and Stopping Distances of Cars

> summary (cars)
speed
: 4.0

Min.
1st Qu.:
Median :
Mean

3rd Qu.:
Max. :

dist
Min. :
1st Qu.: 26.
Median : 36.
Mean 1 42,
3rd Qu.: 56.
Max. :120.

2.

00
00
00
98
00
00
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Basic Notations

» The colon operator : is an R function that generates
regular sequences
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Basic Notations

» The colon operator : is an R function that generates
regular sequences

» The function c() makes a single vector from its arguments
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Basic Notations

» The colon operator : is an R function that generates
regular sequences

» The function c() makes a single vector from its arguments

create a sequence of year variable
Year <- 1999:2022
generate a vector which contains
the number of R packages
Npackages <- c(56,41,65,66,101,144,210,285,332,383,523,
585,773,1214,1116,1378,1654,2144,2385,
2091,2171,2391,3232,6977)

+ + VvV # # VvV H=
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Basic Notations - Vector
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Basic Notations - Vector

» We can ask R whether Npackages is a vector using the
function is.vector () which returns TRUE if x is a vector
and FALSE otherwise
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Basic Notations - Vector

» We can ask R whether Npackages is a vector using the

function is.vector () which returns TRUE if x is a vector
and FALSE otherwise

> is.vector(Npackages)
[1] TRUE

> is.vector(Year)

[1] TRUE
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Basic Notations - Numeric Vector
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Basic Notations - Numeric Vector

» We can check whether Npackages is a numerical vector
using the function is.numeric() which returns TRUE if
x1 is a numerical vector and FALSE otherwise
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Basic Notations - Numeric Vector

» We can check whether Npackages is a numerical vector

using the function is.numeric() which returns TRUE if
x1 is a numerical vector and FALSE otherwise

> is.numeric(Npackages)
[1] TRUE

> is.numeric(Year)

[1] TRUE

LIBRARY
NYU ABU DHABI



Number of CRAN Packages By Year of Publication
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Number of CRAN Packages By Year of Publication

> hp<-barplot (Npackages,ylab="number of CRAN packages by year of publication")
> axis(1,at=hp,lab=1999:2022,las=2,cex.axis=0.7)

by year of publication
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Some Statistical Functions
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Some Statistical Functions

Mean mean()
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Some Statistical Functions

Mean mean() Variance
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Some Statistical Functions

Mean mean() Variance var()
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Some Statistical Functions

Mean mean() Variance var() and Standard Deviation sd()
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Some Statistical Functions

Mean mean() Variance var() and Standard Deviation sd()

> c(mean(Npackages) ,var (Npackages) ,sd(Npackages))
[1] 1263.208 2387336.433 1545.101
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Some Statistical Functions
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Some Statistical Functions

Median: median()
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Some Statistical Functions

Median: median() Range: range()
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Some Statistical Functions

Median: median() Range: range() and Interquartile
Range: IQR()
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Some Statistical Functions

Median: median() Range: range() and Interquartile
Range: IQR()

> c(median(Npackages) ,range (Npackages) , IQR(Npackages))
[1] 679.00 41.00 6977.00 1910.75
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Thank You For Your Attention!
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