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Program today

Course objectives and organization
“ Rintro

* R Download and Installation

* Simple calculation

* R help and documentation

R Programming Environment
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What are the Course Objectives ?

Learn basic concepts of programming

* Course topics include

Introduction into basic data structures (vector, matrix, lists, etc.)
Program control statements (conditional execution, loops, etc.)
Data visualization (scatter plots, histograms, etc.)

Input and Output (import internet data, export graphics, etc.)

* We use the free R programming language and environment

for statistical computing and graphics which is available for
Windows, MacOS and Linux
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Compute the word frequencies of a Wikipedia article and
display the 10 most frequent words in pie chart

and

the

for Retrieved
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Exemplary course outcomes from previous year

* Create a barplot of the most frequent words in an e-book

Alice's Adventures in Wonderland
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Some cool stuff for visualization

* Stock Analysis using R
* http://lwww.r-chart.com/2010/06/stock-analysis-using-r.ntmi

* Want to do some quick, in depth technical analysis of Apple
stock price using R? There is a package for that!

library('quantmod’)
getSymbols("AAPL")
chartSeries(AAPL, subset='last 3
months')

addBBands()

n.u.,.,,m\Ihumﬂ‘l\Ium\Hl\hl\mﬂllml\luln
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Some cool stuff for modelling and prediction

library("MASS")

data(cats)

cats

with(cats, plot(Bwt, Hwt))

title(main="Heart Weight (g) vs. Body Weight (kg)\nof Domestic Cats")
Im.out = Im(Hwt ~ Bwt, data=cats)

abline(lIm.out, col="red")
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Some cool stuff for modelling and prediction

* Santander Bank is using past data to identify dissatisfied customers
early in their relationship

— to improve customer loyalty.

* Migros Customer Segmentation: Using behavioral data to predict
which individuals

— to approach—and even when and how to approach them.

* Rossmann owns 3000 stores across 7 countries, using past sales data

— to forecast the upcoming sales.

Financial Markets:
* Finding the optimal portfolio of stocks
* Finding a hidden signal in a stock’s performance

* kaggle.com
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How can we achieve the course objectives ?

Attend the lecture every Wednesday 13:00 — 15:00,
Room NH405

Attend the 1 hour Problem Session directly after the lecture in
NH405

Problem session starts the next week, Wednesday 28" of September
Use R and practice at home every week

Attend the Lab Session (starting the next week)
CMPE140.01: Friday 13:00 - 15:00, CMPE Building, Room B4

CMPE140.02: Friday 15:00 - 17:00, CMPE Building, Room B4
To receive the quiz grade, attend your own section!

You will be graded. Who likes being graded from attendance?
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Attendance check

* We provide for each student a one-time code
— at each lecture

— at each lab session

— at each problem session

“ Each student has to submit the Student ID together with the
one-time code

“ Only submissions on the day of lecture/lab are valid

Submission page: http://goo.gl/kGFKP;
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Attendance check

B cMPE 140 Attendance Ch... X = =

<« https://goo.gl/zxmkZV

2 Q Search

CMPE 140 Attendance Check

1863

Provide your Student ID and the one-time code that you have received in the lecture/lab. Only
submissions on the day of lecture/lab are valid.

* Required

Student ID *

2015123456

One-Time Code *

7DwKIQ

SUBMIT

21st September 2016
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Grading

Scores

Lecture and problem session attendance 10 %

Lab session (quiz and attendance) 25 %
Midterm 25 %
Final 40 %
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Course Material

The material is adapted from Bert Arnrich's slides.
You find all course material on my lecture page
www.cmpe.boun.edu.tr/~emre/courses/CMPE140/

Emre Ugur

Home Publications Current Research Courses More About Me Contact

CMPE140 Introduction to Computing for Economics and Management
2016/2017 Fall

Alm:

CMPE 140 introduces basic concepts of computing with the R programming language. Course topics
include an introduction intoc basic data structures (vector, matrix, lists, data frames, etc.), program
control statements (conditional execution, for and while loops, etc.), data wisualization and
input/output.

Timetable:

Lecture Wednesday 13:00-15:00 | New Hall Building, Room NH405

Problem Session Wednesday 15:00-16:00 | New Hall Building, Room NH405

Lab for CMPE104.1 | Friday 13:00-15:00 CMPE Building, Room B4

Lab for CMPE104.2 | Friday 15:00-17:00 CMPE Building, Room B4
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What is R?
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What is R?

R is a free software environment for statistical computing
and graphics

" R is available under GNU General Public License for UNIX
platforms, Windows and MacOS

* R can be considered as a different implementation of S

In the early 1980s the statistical programming language S (later S-
PLUS) was developed at Bell Laboratories by John Chambers and
colleagues

Ross Ihaka and Robert Gentleman from the University of Auckland,
New Zealand, chose to write a reduced version of S for teaching
purposes and called it R
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R environment

" Integrated suite of software facilities including
Effective data handling and storage facility
Suite of operators for calculations on arrays, matrices, etc.
Large collection of tools for data analysis
Graphical facilities for data analysis and display
Simple and effective programming language

* R can be extended via packages

About eight packages supplied with the R distribution, many more
(>5000) are free available

* Packages covering a very wide range of
Modern statistics

Data mining
[ ]
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R Screenshots
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R Screenshots

R n<-8

R¥ g <= glin, 100, n&1003
B> x <- rrnorm{n*100} + sgrt{codes{g:} Math can be beautiful ...
R boxplot{split{x.g}, col="lavender", notch=TRLE}

B> titleimain="Motched Boxplots", xlab="Group", font.main=4, font,lab=1}

R» ctl <- c44,17,5,58,5.18,6.11, 4,50, 4,61,5,17.4,53,5,33,5,14>
R» trt <- c(d4,81.4,17,4,41,5,59,5,87,3,83,6,03,.4,89,4,32 4,69}
B> group <- gl{2,10,20, labels=c{"CL1", "TrL"}}
R weight <- clctl.trt}

B> anowatlm, D9 <- Im{weight“groupi}
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R Homepage http://www.r-project.org/

[Home]

Download
CRAN

R Project

About R

Logo
Confributors
What's New?
Reporting Bugs
Development Site
Conferences
Search

R Foundation

Foundation
Board
Members
Donors
Donate

Helo With R

21st September 2016

The R Project for Statistical Computing

Getting Started

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
mirror.

If you have questions about R like how to download and install the software, or what the license terms
are, please read our answers to frequently asked questions before you send an email.

News

® The R Journal Volume 81 is available.

® The useR! 2017 conference will take place in Brussels, July 4 - 7, 2017, and details will be appear
here in due course.

* R version 3.3.1 (Bug in Your Hair) has been released on Tuesday 2016-06-21.

# R version 3.2.5 (Very, Very Secure Dishes) has been released on 2016-04-14. This is a rebadging
of the quick-fix release 3.2 4-revised.

* Notice XQuartz users (Mac OS X) A security issue has been detected with the Sparkle update
mechanism used by XQuartz. Avoid updating over insecure channels.

# The R Logo is available for download in high-resolution PNG or SVG formats.
» useR! 2016, hase taken place at Stanford University, CA, USA, June 27 - June 30, 2016.

® The R Journal Volume 7/2 is available.
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R Download and Installation
“ Current release: R 3.2.5 "Very Very Secure Dishes" on 2016-04-14

* Downloads available from the Comprehensive R Archive Network
(CRAN)

“ CRAN is a network of servers that store code and documentation
for R

“ List of CRAN Mirrors:

" Select one of the CRAN Mirrors available worldwide

Automatic redirection to CRAN Mirrors;:
Turkish CRAN Mirror:
Any other you prefer
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R Download and Installation

Precompiled binary distribution downloads on the CRAN
Mirrors
Windows XP and later (32 and 64 bit):

Mac OS X 10.6 (Leopard) or higher:

Linux: since R is part of many Linux distributions, you should check
with your Linux package management system

Linux downloads for Debian, Redhat, Suse, Ubuntu:

* Source code for all platforms available on CRAN:
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R Download and Installation
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of the quick-fix release 3.2.4-revised.

* Notice XQuartz users (Mac OS X) A security issue has been detected with the Sparkle update
mechanism used by XQuartz. Avoid updating over insecure channels.

# The R Logo is available for download in high-resolution PNG or SVG formats.
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R Download and Installation

(& CRAN - Mirrors X T4+

€ @& https//cran.r-project.org/mirrors.html c Search A ¥ W B =
CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs, please choose a location close to you. Some
statistics on the status of the mirrors can be found here: main page, windows release, windows old release.

0-Cloyg
https://cran.rstudio.com/

Rstudio, automatic redirection to servers worldwide

http://cran.rstudio.com/ Rstudio, automatic redirection to servers worldwide

Algend
http://cran.usthb.dz/ University of Science and Technology Houari Boumediene
Argentina
http://mirror.fcaglp.unlp.edu.ar/CRAN/ Universidad Nacional de La Plata
Australia
http://cran.csiro.au/ CSIRO
http://cran.ms.unimelb.edu.au/ University of Melbourne
Austria
https://cran.wu.ac.at/ Wirtschaftsuniversitat Wien
http://cran.wu.ac.at/ Wirtschaftsuniversitit Wien
Belgium
http://www.freestatistics.org/cran/ K.U.Leuven Association
http://lib.ugent.be/CRAN/ Ghent University Library
Brazil

Center for Comp. Biol. at Universidade Estadual de Santa
Cruz v
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R Download and Installation

(& The Comprehensive R Arch... *

¢ | |Q search

€& 9 & cransstudio.com

CRAN
Mirrors
What's new?
Task Views
Search

About R

R Homepage
The R Journal

Software

K Sources
R Binaries
Packages
Other

Documentation
Manuals

21st September 2016

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages,
Windows and Mac users most likely want one of these versions of R:

s Download R for Linux
s Download R for (Mac) OS X
s Download R for Windows

R is part of many Linux distributions, you should check with your Linux package
management system in addition to the link above.

Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries
listed in the upper box, not the source code. The sources have to be compiled
before you can use them. If you do not know what this means, you probably do not
want to do it!

o The latest release (2014-10-31, Pumpkin Helmet) R-3.1.2.tar.gz, read what's
new in the latest version.

e Sources of R alpha and beta releases (daily snapshots, created only in time
periods before a planned release).

Assist. Prof. Emre Ugur
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R for Windows

SeleCt (& R for Windows
insta” R for the fi rSt time i‘ 0 cranrstudio.com/bin/window & | |Q Search

R for Windows

Subdirectories:

Binaries for base distribution (managed by
Duncan Murdoch). This is what you want to
install R for the first time.
0 packages (managed by
Uwe Ligges). There is also information on third
contrib party software available for CRAN Windows
services and corresponding environment and
make variables.
Tools to build R and R packages (managed by
Duncan Murdoch). This is what you want to

build your own packages on Windows, or to
build R itself.

Rtools

Please do not submit binaries to CRAN. Package developers might
want to contact Duncan Murdoch or Uwe Ligges directly in case of
questions / suggestions related to Windows binaries.

You may also want to read the R FAQ and R for Windows FAQ.

Note: CRAN does some checks on these binaries for viruses, but
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R for Windows

.3.1 for Windows

" Select
Download R 3.3.1 for

Windows
- . . If you want to double-check that the package you have downloaded ex:
- - compare the md5sum of the .exe to the true fingerprint. You will need ¢
The fl Ie R 3 . 3 . 1 Wl n . exe command line versions are available.

iS Saved On your Com puter Frequently asked qu

» Does R run under my version of Windows?
» How do I update packages in my previous version of R?
» Should I run 32-bit or 64-bit R?

Download R 3.3.1 for Windows (70 megabytes, 32/64 bit)

tallation and other instructions
New fe » L L

Please see the R FAQ for general information about R and the R Windo

* After download is complete,

I - - » Patches to this release are incorporated in the r-patched snapshot
O pe n fl Ie R 3 . 3 . 1 » A build of the development version (which will eventually become

snapshot build.

Wi n . exe » Previous releases

Note to webmasters: A stable link which will redirect to the current Wi

<CRAN MIRROR=>/bin/fwindows/base/release.htm.
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R for Windows

Select Setup Language Select Setup Language [

| Select the language to use during the
".?_\F" installation:
v

English W
English |
Espafiol

Frangais

Ttaliano

Magyar =
Nederlands

Morsk

Polski

Portugués (Brasil)

Portugués (Portugal)

Slovenski

Suomi

EAANVIKG

PycCKMid

YKpaiHCbKa

nmav i
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R for Windows

. - 5 etup - R for Windows 3.1. — O
" R Setup Wizard is started & Setup - Rfor Windows 3.1.2 N
(screenshots are from Welcome to the R for Windows
version 3.1.2)

This will install R for Windows 3.1.2 on your computer.

It is recommended that you close all other applications
before continuing.

Click Mext to continue, or Cancel to exit Setup.

" Go on with Next

Cancel

21st September 2016 Assist. Prof. Emre Ugur 30



R for Windows

n 1= Setup - R for Windows 3.1.2 - =

Accept General Public _
L i Ce nse Please read the following important information before continuing. R

When you are ready to continue with Setup, click Mext.

TUL SITJLUITL Lo oL putll SHHPIGFSE |1 putl avuln 0o O POyl aiiiniest ool yon

school, if any, to sign a "copyright disclaimer" for the program, if

GO On With N eXt necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon=, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this is what you want to do, use the GNU Library General

Public License instead of this License.

——

21st September 2016 Assist. Prof. Emre Ugur 31



R for Windows

- up - R for Windows 3.1. — O
" Select where to install R: you & e =
prObany dOn,t have to Where should R for Windows 3.1.2 be installed? R

change anything here

Setup will install R for Windows 3.1.2 into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

c:\Pr gram Files\R\R-3.1.2 Browse...

Go on with Next

At least 1,2 MB of free disk space is required.

——
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R for Windows

n ] s Setup - R for Windows 3.1.2
Select Components: choose
. . Select Components
U Se r I nsta I IatIO n Which components should be installed?
Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

] GO On With NeXt iUser installation Pw
Core Files 64,3 MB
32-bit Files 13,6 MB
64-bit Files 15,6 MB
Message translations 7,0 MB

Current selection requires at least 101,4 MB of disk space.

——
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R for Windows

n 1= Setup - R for Windows 3.1.2 - =

Specify startup options: |
choose No (accept defaults) R

Please specify yes or no, then click Mext.

() Yes (customized startup)

" Go on with Next © i v defou]

——
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R for Windows

Select start menu folder: you
probably don’t have to
change anything here

" Go on with Next

21st September 2016

i

Setup - R for Windows 3.1.2

Select Start Menu Folder

Where should Setup place the program's shortcuts?

|:'—| Setup will create the program's shortcuts in the following Start Menu folder.
]

To continue, click Next. If you would like to select a different folder, click Browse.

[

[ |Don't create a Start Menu folder

Browse...

“—

—

Assist. Prof. Emre Ugur
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R for Windows

et etup - R for Windows 3.1. — O
" Select additional tasks: you *® SelipTRlorWindons 312 N

Select Additional Tasks

pro bably dOn,t have to Which additional tasks should be performed? R
Ch a ng e a nyth i n g h e re Select the additional tasks you would like Setup to perform while installing R for

Windows 3.1.2, then click Next.

Additional icons:

. [+]iCreate a desktop icon
GO On Wlth N eXt [ ] create a Quick Launch icon

Reqgistry entries:

Save version number in registry

Associate R with .RData files

——
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R for Windows

* Wait until R is installed ...

Installing
Please wait while Setup installs R for Windows 3.1.2 on your computer.

Extracting files...
C:\Program Files\R\R-3.1.2\library\base\R\base.rdb
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R for Windows

21st September 2016

Finish Installation

Start R

If you have a 32-bit system start
Ri386

If you have a 64-bit system start
Rx64

Independent of your system you
can always work with Ri386

15 Setup - R for Windows 3.1.2 - =

Completing the R for Windows
3.1.2 Setup Wizard

Setup has finished installing R for Windows 3.1.2 on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

BHE36158 2R 6 RS 12
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32 or 64 bit?

* Go to Control Panel -> System and Security -> System

* Check system type

~ 1 B » Control Panel » System and Security b System v & Search Control Panel

Control Panel Home . .. .
View basic information about your computer

!9 Device Manager Windows edition

!9 Remote settings Windows 8.1 Pro

ml \)/;
!9 System protection © 2013 Microsoft Corporation. All rights reserved. .- WI n d OWS 8

!9 Advanced system settings ) . .
et more features with a new edition of Windows
System

Processor: Intel(R) Core(TM) i7-3520M CPU @ 2.90GHz 2.90 GHz
Installed memory (RAM): 4,00 GB

See also System type: 64-bit Operating System, x64-based processor

Action Center Pen and Touch: No Pen or Touch Input is available for this Display

Windows Update
Computer name, domain, and workgroup settings
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Getting Started with R

File Edit View Misc Packages Windows Help

ELEDEE

R version 3.1.2 (2014-10-31) —-- "Pumpkin Helmet"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: =86 ©64-wéd-mingw32/xé4 (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 'ag()' to quit R.

> |
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Start with some simple calculations

Enter an arithmetic expression and receive a result
> 2 + 2

(1] 4
> 2 + 2

[1] @7> Result

v

Index of the first number on a result line: we will see later that
the index is helpful when we receive more than a single result
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Start with some simple calculations

Do some standard calculations
> sqgrt (4)
[1] 2

> exp(—2)
[1] 0.1353353

> cos (p1)
[1] -1
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Assign values to variables

Assign a value to the variables x and y by using the assignment
operator <-

> x <= 2
>y <-= 3

Check the values of the variables

> X
[1] 2
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Simple calculations with variables

> Xty
[1] S

> x*y+3
(1] 9

> sgrt (x*y)+3
[1] 5.44949
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Getting Help and Documentation

Open a Web browser interface to R help
> help.start ()
r{ﬁ- The R Language

€ @ 127.0.0.1:10843/doc/html/index.htm

%

G || Q search
Statistical Data Analysis
Manuals
An Introduction to R The R Language Definition
Writing R Extensions R Installation and Administration
R Data Import/Export R Internals
Reference
Packages Search Engine & Keywords
Miscellaneous Material
About R Authors Resources
License Frequently Asked Questions Thanks
NEWS User Manuals Technical papers
Material specific to the Windows port
CHANGES uptoR 2.15.0

21st September 2016
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Getting Help and Documentation

Further help requests are shown in a new browser tab
> help(sgrt)

¥+ An Introduction to R 8} ¥ R: Miscellaneous Mathema... n\-l'

127.0.0.1:10843/library/base/html/MathFun.ntm . Search
MathFun {base}

Miscellaneous Mathematical Functions
Description

abs (x) computes the absolute value of x, sqrt (x) computes the (principal) square root of x, V{x}.

The naming follows the standard for computer languages such as C or Fortran.
Usage

abs (x)
sqgrt (x)

Arguments
¥ g numeric or complex Vector or array.
Details

These are internal generic primitive functions: methods can be defined for them individually or via the Math group generic. For complex arguments (and the default m
== Mod(z) and sqrt(z) == z"0.5.

abs (x) returns an integer vector when x is integer or logical.
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Search Engine

Direct search in the Web browser

r{ﬁ' The R Language

(‘ & 127.0.0.1:10843/doc/html/index.html

%

¢ | | Q Search
Statistical Data Analysis
Manuals
An Introduction to R The R Language Definition
Writing R Extensions R Installation and Administration
R Data Import/Export R Internals
Reference
Packages Search Engine & Keywords
Miscellaneous Material
About R Authors
License
NEWS

Resources
Frequently Asked Questions Thanks
User Manuals

Technical papers

Material specific to the Windows
CHANGESuptoR 2.15.0

pert
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Search Engine

Enter your search term in the text field

rﬁﬁ' R: Search Engine x

(‘ & 127.0.0.1:10843/doc/html/Search.htmi | Q Searct

Search Engine

o

Search

You can search for keywords, function and data names, concepts and within help page titles. The first search of a session will be slower.

Usage: Enter a string in the text field below and click the Search button or hit RETURN.

|5qrt ‘
‘ Search H Reseat ‘ U]
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Search Engine Results

Select a help page from the result list

riﬁ' R: Search Results x

(‘ ©127.0.0.11 0843/doc/html/Search?pattern=sqrté&title="1&keyword="1&alias=1 C

Search Results @

N

The search string was ""sqrt"

mellmmus Mathematical Functions

\/

Help pages:
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Help Page

Receive help page

4 127.0.0.1:10843/library/base/html/MathFun.html | Q search

MathFun {base}
Miscellaneous Mathematical Functions
Description
abs (x) computes the absolute value of x, sqrt (x) computes the (principal) square root of x, V{x}.
The naming follows the standard for computer languages such as C or Fortran.
Usage

abs (x)
sqrt (x)

Arguments
¥ a numeric or complex Vector or array.
Details

These are internal generic primitive functions: methods can be defined for them individually or via the Math group generic. For complex arguments (and the default m
== Mod(z) and sqrt(z) == z"0.5.

abs (x) returns an integer vector when x is integer or logical.
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Manuals available from R homepage

(& The R Project for Statistical... *

(‘ 0 www.r-project.org C | |Q Search

The R Manuals
edited by the R Development Core Team.

The following manuals for R were created on Debian Linux and may differ from the manuals for Mac or
Windows on platform-specific pages, but most parts will be identical for all platforms. The correct

~  version of the manuals for each platform are part of the respective R installations. The manuals change
with R, hence we provide versions for the most recent released R version (R-release), a very current
version for the patched release version (R-patched) and finally a version for the forthcoming R version
that 1s still in development (R-devel).

Download, Packages
CRAN

R Project

Foundation

Members & Donors

Mailing Lists

Bug Tracking Manual R-release R-patched R-devel

Developer Page

Conferences An Introduction to R is based on the former "Notes on R", HTML | HTML | HTML
gives an introduction to the language and how to use R for PDEF | PDF | | PDF |
doing statistical analysis and graphics. EPUB EPUB EPUB

Here they can be downloaded as PDF files, EPUB files, or directly browsed as HTML:

R Data Import/Export describes the import and export HTML | HTML | HTML
facilities available either in R itself or via packages which are  PDF | PDF | | PDF |

RAOs

The R Journal available from CRAN.
Wiki

Books
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Manuals available from R Help menu

File Edit View Misc Packages Windows | Help
EECIBEE e
FAQonR — |
x |
| FAQ on R for Windows E E ——
Manuals (in PDF) L4 An Introduction to R
R version 3.1.2 (2014-10-31) - . E Reference
Copyright (C) 2014 The R Found; N unctions (text). S —
Platform: x86 64-wéd-mingw32/x Html help o
Search help... R L_a_nguage Deﬂ_nltlon
R is free software and comes w search.r-project.org .. Writing R Extensions
You are welcome to redistribut R Internals
Type 'license()' or 'licence() APropos.. R Installation and Administration
Natural 1 c bt R Project home page Sweave User
atura anguage suppor 1 CRAN home page
R is a collaborative project w About

Type 'contributors()' for more INTOIMALiON 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 'a()' to quit R.

> H<-2
> y<-3
> X
[11 2
>y
(1 3

< >
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Manuals

" Manuals are available as PDF files, EPUB files or as HTML

“ An Introduction to R gives an introduction to the language
and how to use R for doing statistical analysis and graphics

“ R reference contains all help files of R
cran.r-project.org/doc/manuals/r-release/fullrefman.pdf

“ R Data Import/Export describes the import and export
facilities available either in R itself or via packages which are
available from CRAN
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http://cran.r-project.org/manuals.html
http://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
http://cran.r-project.org/doc/manuals/r-release/fullrefman.pdf
http://cran.r-project.org/doc/manuals/r-release/fullrefman.pdf
http://cran.r-project.org/doc/manuals/r-release/R-data.pdf

Manuals
“ R Installation and Administration describes installing and

maintaining under Unix-alike platforms, Windows and OS X

* Writing R Extensions covers how to create your own
packages, write R help files, and foreign language (C, C++,
Fortran, ...) interfaces

“ The R language definition documents the R language and
Is useful to know when programming R functions
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http://cran.r-project.org/doc/manuals/r-release/R-admin.pdf
http://cran.r-project.org/doc/manuals/r-release/R-exts.pdf
http://cran.r-project.org/doc/manuals/r-release/R-lang.pdf

Manuals

* R Internals is a guide to the internal structures of R and
coding standards for the core team working on R itself

* The R Reference Index contains all help files of standard
and recommended packages (9MB, approx. 3500 pages)

* Have a good reading ...
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http://cran.r-project.org/doc/manuals/r-release/R-ints.pdf
http://cran.r-project.org/doc/manuals/r-release/fullrefman.pdf

Contributed R Packages

* Currently, the Comprehensive R Archive Network (CRAN)
features more than 6000 packages covering a very wide
range of modern statistics, data mining and machine
learning

Highly active community: usually more than 20 packages per
day are published/updated by the community

“ All packages are automatically tested regularly on all
platforms

If you are interested, learn how to write your own packages:
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http://cran.rstudio.com/doc/manuals/R-exts.html

Contributed R Packages

Browse available packages from here:

‘ Date ‘ Package ‘ Title

‘20 15-01-29 ‘cluﬂ“ ‘Cluster Analysis Extended Rousseeuw et al

‘2015-01-29 ‘M ‘Tools for Analysis of Diversity and Similarity in Biological Systems

‘20 15-01-29 ‘GetoptLong ‘Pa.rsi.ng Command-line Arguments and Variable Interpolation

‘2015-01-29 ‘GlobalOptions ‘Generate Functions to Get or Set Global Options

‘20 15-01-29 ‘Luminescence ‘Comprehensive Luminescence Dating Data Analysis

‘20 15-01-29 ‘mousetrack ‘Mouse-Tracking Measures from Trajectory Data

‘2015-01-29 ‘pac_kra\t ‘A Dependency Management System for Projects and their R Package Dependencies
‘2015-01-29 ‘partialAR ‘Partial Autoregression

‘2015-01-29 ‘m ‘Predict protein-protein interactions based on functional and topological similarities
‘20 15-01-29 ‘ggm ‘R interface to Global Biotic Interactions

‘20 15-01-29 ‘mgif ‘Roughened Random Forests for Binary Classification

‘2015-01-29 ‘@@ ‘Model-Based Clustering and Classification with the Multivariate t Distribution

‘20 15-01-28 ‘ ald ‘The Asymmetric Laplace Distribution

‘2015-01-28 ‘brewdata ‘Extracting Usable Data from the Grad Cafe Results Search

‘2015-01-28 ‘compa.rec ‘Compa.re Two Correlated C Indices with Right-censored Survival Qutcome
‘2015-01-28 ‘CpGassoc ‘Association Between Methylation and a Phenotype of Interest

‘20 15-01-28 ‘ decode ‘Differential Co-expression and Differential Expression Analysis

‘2015-01-28 ‘fanplot Visualisation of Sequential Probability Distributions Using Fan Charts
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http://cran.rstudio.com/web/packages/

CRAN Task Views

CRAN Task Views allow you to browse packages by topic

Tasks Views provide tools to automatically install all
packages for special areas of interest,

Example: view and get everything on Time Series Analysis

Currently, 33 task views are available
From Bayesian Inference to Web Technologies

Browse all views:
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http://cran.rstudio.com/web/views/

33 Task Views

Bavesian
ChemPhys
ClinicalTrials
Cluster

DifferentialEquations

Distributions
Econometrics
Environmetrics

ExpenmentalDesion

Finance
Genetics

Graphics

Bayesian Inference

Chemometrics and Computational Physics
Clinical Trial Design, Monitoring, and Analysis
Cluster Analysis & Finite Mixture Models
Dhfferential Equations

Probability Distributions

Computational Econometrics

Analysis of Ecological and Environmental Data

Design of Experiments (DoE) & Analysis of Experimental Data

Empirical Finance
Statistical Genetics

Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization

HighPerformanceComputing High-Performance and Parallel Computing with R

Machinel earning
Medicallmaging
MetaAnalysis
Multivariate

NaturalLanguageProcessing

NumencalMathematics
OfficialStatistics
Optimization
Pharmacokinetics
Phylogenetics
Psychometrics
ReproducibleResearch
Robust

SocialSciences
Spatial
SpatioTemporal
Survival
TimeSeries

WebTechnologies
R

21st September 2016

Machine Learning & Statistical Learning
Medical Image Analysis

Meta-Analysis

Multivariate Statistics

Natural Language Processing

Numerical Mathematics

Official Statistics & Survey Methodology
Optimization and Mathematical Programming
Analysis of Pharmacokinetic Data
Phylogenetics, Especially Comparative Methods
Psychometric Models and Methods
Reproducible Research

Robust Statistical Methods

Statistics for the Social Sciences

Analysis of Spatial Data

Handling and Analyzing Spatio-Temporal Data
Survival Analysis

Time Series Analysis

Web Technologies and Services

gRaphical Models in R
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R Programming Environment

R Console

* Editors for managing R scripts
Basic R editor
Alternative editors

* Integrated development environment
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R Console

File Edit View Misc Packages Windows Help

R wversion 3.1.2 (2014-10-31) -- "Pumpkin Helmet"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: %86 64-wé4-mingw32/x6d4 (64-bit)

R is5 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 i5 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.
o()' to guit R.
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Save workspace — what is workspace?

All objects created during an R session and the command
lines used in the session can be stored permanently for use
in future R sessions

At the end of each R session you are given the opportunity
to save a workspace image which consists of all created
objects and the command line history

Question -
o Save workspace image?

Mo Cancel
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New restored R Session

Previously saved workspace is automatically restored

* You can navigate with arrow up and down through command
line history

“ Be aware that previously stored data objects do exist
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New restored R Session

File Edit View Misc Packages Windows Help

R wversion 3.1.2 (2014-10-31) -- "Pumpkin Helmet"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: %86 64-wé4-mingw32/x6d4 (64-bit)

R is5 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 i5 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 'dg()' to guit R.

\

[Previously saved workspace restored]
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Save workspace

The objects are written to a file called .Rdata

The command lines used in the session are saved to a file
called .Rhistory

* Both files are stored in the current working directory
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Where is the current working directory?

File | Edit View Misc Packages Windows Help

Source R code..
MNew script

Open script...
Display file(s)...
4-10-31) -- "Pumpkin Helmet"
he R Foundation for Statistical Co
—mingw32/x64 (64-bit)
Load History... Change working directory to:
Save History.. nd comes with ABSOLUTELY NO WARRAN|| C:\Users\Bert\Documents
— : cdistribute it under certain condi
| Change dir... aicence{}' for distribution detai - -
— & This PC
Print...
Save to File...

Load Workspace...
Save Workspace...

npport but running in an English 1 s h Desktop

Exit project with many contributors. [ h Documents
TOE 5 FOEo ' for more information and
‘citation()' on how to cite R or R packages in publica > k4 Downloads

> i Music

Type 'demo()' for some demos, 'help()' for on-line hel
'help.start()' for an HTML browser interface to help. [» h Pictures
Type 'g()' to guit R. '

B Videos

> |
Folder: Documents

Make Mew Folder
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Save Workspace during working

File | Edit View Misc Packages Windows Help

Source R code...
MNew script
Open script...
Display file(s)...
41-10-31) -- "Pumpkin Helmet"

R Foundation for Statistical Computing
Save Works - . .
Save Workspace 14]'—m1ngw32/364 (64-bit)

Load History...
Save History.. nd comes with ABSOLUTELY NO WARRANTY.
edistribute it under certain conditions.
Change dir... 'licence()' for distribution details.

Print...

Save to File.. npport but running in an English locale

Exit project with many contributors.
ThE O FUto ' 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 'a()' to quit R.
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Save Workspace during working

@ ~ 4 [l Deskiop » v ¢ | Search Desktop

Organize ~ MNew folder

"y

., Favorites Name

| CmpE

| barnrich

#& OneDrive
i% Homegroup
Bl Desktop R Bert Arnrich

l4 Downloads & This PC

«» Recent places "7 Libraries

¥ Dropbox % Network
L 4

File name:¢ MyWDrkspacelRDatD
&_—

Save as type: R images (*.RData)

(' Hide Folders
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Load Workspace

File | Edit View Misc Packages Windows Help

Source R code...
MNew script

Open script...
Display file(s)...

| |Load Workspace... 4-10-31) -- "Pumpkin Helmet"
he R Foundation for Statistical Computing
—mingw32/x64 (6d4-bit)

Save Workspace...

Load History...
Save History... nd comes with ABSOLUTELY NO WARRANTY.
edistribute it under certain conditions.
Change dir... '"licence ()" for distribution details.

Print...

Save o File.. upport but running in an English locale

Exit project with many contributors.
Ve o FULO ' 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 'ag()' to quit R.

> |
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Load Workspace

1 I Desktop v ¢ Search Desktop

Organize ~ MNew folder

M

«, Favorites Name

| CmpE & OneDrive

i% Homegroup
I Desktop & Bert Arnrich

s Downloads

| barnrich

& This PC

<» Recent places . Libraries

% Dropbox @ Network

v £

File nam{g:

R imaages (*.RData)

Open

21st September 2016 Assist. Prof. Emre Ugur 70



Load Workspace

File Edit View Misc Packages Windows Help

ELEDEE

R version 3.1.2 (2014-10-31) —-- "Pumpkin Helmet"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: =86 ©64-wéd-mingw32/xé4 (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 'ag()' to quit R.

> load("c:\\Users\\Bert\\Desktop\\MyWorkspace.RData")“
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R Editor: Create new script

File | Edit View Misc Packages Windows Help

€ R CodeE...
Mew script
' e 120
Display file(s)... )
Load Workspace.. 4-10-31) -- "Pumpkin Helmet™
A he R Foundation for Statistical Computing
—mingw32/x64 (64-bit)
Load History...
Save History.. nd comes with ABSOLUTELY NO WARRANTY.
i edistribute it under certain conditions.
Change dir... 'licence()' for distribution details.
Print... b . . lish 1 1
Save 1o File.. upport but running in an Englis ocale
Exit project with many 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 'a()' to quit R.
> |
W
< >
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R Editor: Write your script

File Edit Packages Windows Help

R wersion 3.]
Copyright (C
Platform: x84

R is free s0f
You are welc
Type 'licensd

Natural lai

R is a collaj
Type 'contril
"citation() "'

Type 'demo()
'help.start (
Type 'g()' t

> |
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R Editor: Run line or selection

File Edit Packages Windows Help

R

R version 3.1.2 (2014-10-21 0
Copyright (C) 2014 The R F
Platform: x86 64-wé4-mingw

\
Run line or selection Ctrl+R

Undg Tirl+Z
R is free software and coms

You are welcome to redistr] Curl+X
Type 'license()' or 'licen Ctrl+C
Ctrl+V
Natural language support

R is a collaborative proje Ctrl+A
Type 'contributors()' for 1
"citation()' on how to citg

Type 'demo()' for some dem
'help.start()' for an HTML
Type 'ag()' to quit R.

> |
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R Editor: Run line or selection

File Edit Packages Windows Help

R

R version 3.1.2 (2014-10-32]
Copyright (C) 2014 The R F
Platform: x86 64-wé4-mingw

R is free software and coms
You are welcome to redistr]
Type 'license()' or 'licen

Natural language support

R is a collaborative proje
Type 'contributors()' for 1
"citation()' on how to cits

Type 'demo()' for some dem
'help.start()' for an HTML
Type 'ag()' to quit R.

\

2
3

X <-
¥ <-
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R Editor: Save your script

File | Edit Packages Windows Help

Mew script

Open script...

Save

Save as...

Print... -10-33
= R F
Close script mingw

R is free software and comg
You are welcome to redistr]
Type 'license()' or 'licen

Natural language support

R is5 a collaborative proje
Type 'contributors()' for q
"citation() ' on how to citd

Type 'demo()' for some dem
'help.start()' for an HTML
Type 'dg()' to quit R.

> |
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RStudio

Integrated development environment (IDE) for R

* Features
R console
Syntax-highlighting editor that supports direct code execution
Tools for plotting, history, debugging and workspace management
Integrated R Help

* Available in open source for Windows, Mac, and Linux
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®Stud|o Products  Resources  Pricing  AboutUs  Blog Q

Welcome to RStudio -
Open source and enterprise-ready
professional software for R

Download RStudio Discover Shiny shinyapps.io Login

D ZIP explorer .
— Shiny R Packages

Qur developers create popular
packages to expand the features of
R. Includes ggplot2, dplyr, R
Markdown & more.

Shiny helps you make interactive
web applications for visualizing
data. Bring R data analysis to life.

RStudio makes R easier to use. It
includes a code editor,
debugging & visualization tools.
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http://www.rstudio.com/products/RStudio/
http://www.rstudio.com/products/RStudio/

Select Installer for your platform

€3 Download RStudio - RStud...

| (' G- www.rstudio.com/products/rstudio/download/ C | | Q, Search

@ St Ud [o] Products Resources Pricing AboutUs

download it here.

Installers for ALL Platforms

Installers i Date MD&

RStudic 0.98.1091 - Windows XP/\ista/7/8 \ 2014-11-06 910fba345c0555597bdad498cadl1302b0
RStudio 0.98.1091 - Mac OS X 106+ (84-bit) E 2014-11-06 S9cTdZ2ceal02cf478a42774b759134b3ee
RStudio 0.98.1091 - Debian 6+/Ubuntu 10.04+ (32-bit) 2014-11-06 0bc57%cbes43a514e3fb45659959%a0ada
RStudio 0.28.1091 - Debian 6+/Ubuntu 10.04+ (64-bit) k 2014-11-06 1e88e6775993daalcf7d4d89f76af7e0

RStudic 0.98.1091 - Fedora 13+/RedHat 7+/openSUSE 11 4+ (32-bit) . 2014-11-06 3aeb5523556166f%0ecclcb721b02£50f

RStudio 0.98.1091 - Fedora 13+/RedHat 7+/openSUSE 11 4+ (64-bit) ‘ 2014-11-06 edlac0B8ceed731£5750£3de%a511511b

Zip/Tarballs

Zip/tar archives i Date MD5

R5tudio 0.98.1091 - Windows XP/Vista,/7/ 2014-11-06 aT7ed01cl134005253dbl181deaalel104
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RStudio for Windows

Proceed with Next

21st September 2016

RStudio Setup — O

Welcome to the RStudio Setup
Wizard

This wizard will guide you through the installation of
RStudio.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Cancel

Assist. Prof. Emre Ugur
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RStudio for Windows

You probably don’t have : |
to Ch a n ge a nyth i n g h e re : : Choose the folder in which to install RStudio.
a n d p roceed With N eXt Setup will install RStudio in the following folder. To install in a different folder, click Browse

and select another folder. Click Next to continue.

Destination Folder

C:\Program Files\RStudio|

Space required: 262.5MB
Space available: 90.4GB

Mullsoft Install System w2.46
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RStudio for Windows

Proceed with Install

Choose Start Menu Folder
Choose a Start Menu folder for the RStudio shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

|

7-Zip

Accessibility
Accessories
Administrative Tools
Amazon

calibre 64bit - E-book Management
CutePDF

Cygwin

Dropbox

FileZilla FTP Client
Google Chrome

[ ] Do not create shortcuts
Mullsoft Install System w2.46
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RStudio for Windows

Wait until installation is | |
fi n iSh ed ! / Please wait while RStudio is being installed.

Mullsoft Install System w2.46

Cancel
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RStudio for Windows

Finalize Installation

21st September 2016

RStudio Setup - O

Completing the RStudio Setup
Wizard

RStudio has been installed on your computer.

Click Finish to close this wizard.
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First Start

File Edit Code View Plots Session Build Debug Tools Help
Q- =~ -+ (&) Project: (None) -

Console ~/ Environment  History

. , | #* Import Dataset= Clear | (&
R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet" = & ¥

Copyright (C) 2014 The R Foundation for statistical Computing i"h Global Environment ~
Platform: x86_64-wed-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.

Envircnment is empty

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-1line help, or
‘help.start ()’ for an HTML browser interface to help.
Type 'q()’ to quit R. O New Folder | @ | Delete (4] Rename | 4Gk More~

[] /& Home

+ Mame Size Madified
D o)) .Rhistory 0B Feb 3, 20135, 10:47 AM

D (] MobaXterm

D = My Kindle Content
D =1 Onelote Notebooks
(] & r

Files Plots Packages Help Viewer

=
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Run R commands in the Console

File Edit Code View Plots Session Build Debug Tools Help
Q- =~ » [E] project: (None) ~

Environment  History

% [ | 2 Import Dataset~ | & Clear | (&
"} Global Environment -

Console ~/ =

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet"

Copyright (c) 2014 The R Foundation for Statistical Computing
Platform: x86_64-wed-mingw32/x64 (64-bit) values
R is free software and comes with ABSOLUTELY NO WARRANTY. x
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-1line help, or
‘help.start ()’ for an HTML browser interface to help. Fis. Plots  Packag Help
he "g()' to quit R. G| New Folder | @] Delete [&] Rename | 4Gk More~

[] /& Home

+ Mame Size Madified
o)) .Rhistory 0B Feb 3, 20135, 10:47 AM

] Mobaiterm
= My Kindle Content
=1 Onelote Notebooks

= R
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Source editor for writing R scripts

Eile Edit Code View Plots Session Build Debug Tools Help
-la- BB =2/~

Untitled1* = A Environment = History - 1
[ [ |sourceansave | G Pl = 3:) [ #source ~ \ < [ | [ Import Dataset- | 3 Clear | (& =l
. Global Environment -

X<-2

-3
i:y alues

EJ Project: (None) -

X
¥

Files Plots Packages Help Viewer
| Mew Folder | © | Delete [&] Rename | 4Gk More~
fh Home

« MName Size Madified
| .Rhistory 14B Feb 3, 2015, 12:32 PM
- W Maobakterm

=] My Kindle Content

SR S e e e
Type "contributors()’ for more information and ~ OneMote Notebooks
'citation()' on how to cite R or R packages in publications.

Type ‘demo()’ for some demos, 'help()' for on-1line help, or
‘help.start ()’ for an HTML browser interface to help.

Type ')’ to quit R.

= Ha-2
= ye-3
> Xty
[1] 5
> Xty
[1] 5
=
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View objects

Eile Edit Code View Plots Session Build Debug Tools Help
a-2- 8B 2~ s
@7 Untitled1* » =,|:( Environment History
= DSuurce:mSave Q z- =S| 5% | _“source | <% [ | _#ImportDataset~ | 3 Clear ©

x{—g . "} Global Environment -
¥=-
X+y

values
X
¥

Files | Plots Packages Help Viewer
@NéwFolder Q| Delete [ Rename | 4G More~
D fh Home

« MName Size Madified
e l:' @3 .Rhistory 14B Feb 3, 2015, 12:32 PM

ESCIpHE D Ij Mobakterm
=] D = My Kindle Content
Type "contributors()’ for more information and ~ [] (=1 OneMote Notebooks
'citation()' on how to cite R or R packages in publications. ] aer

Type ‘demo()’ for some demos, 'help()' for on-1line help, or
‘help.start ()’ for an HTML browser interface to help.

Type ')’ to quit R.

= Ha-2
= ye-3
> Xty
[1] 5
> Xty
[1] 5
=
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View History

Eile Edit Code View Plots Session Build Debug Tools Help
a-2- 8B 2~ i
] Untitled1* % =.[( Environment  History
[ [ |sourceansave | G Pl = [ #source || <% @ | T2 To Console | =@To Source | ] 3

X<-2 | x<-2
y<-3
XY

Files Plots Packages Help Viewer
O Mew Folder | © | Delete [&] Rename | 4Gk More~
D fh Home

« MName Size Madified
e l:' @3 .Rhistory 14B Feb 3, 2015, 12:32 PM

ESCIpHE D Ij Mobakterm
=] D = My Kindle Content
Type "contributors()’ for more information and ~ [] (=1 OneMote Notebooks
'citation()' on how to cite R or R packages in publications. ] aer

Type ‘demo()’ for some demos, 'help()' for on-1line help, or
‘help.start ()’ for an HTML browser interface to help.

Type ')’ to quit R.

= Ha-2
= ye-3
> Xty
[1] 5
> Xty
[1] 5
=
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View files and plots and manage packages

Eile Edit Code View Plots Session Build Debug Tools Help
-la- BB =2/~

@ Untitled1* » = _
[ [ |sourceansave | G Pl = [®% | [#source | % |5 | & To Console | =@To Source | @] 3 o

x<-2

EJ Project: (None) -

Environment = History = ]

H<-2
y<-3
XY

ﬁ Plots Packages Help Viewer h
O Mew Folder | © | Delete [&] Rename | 4Gk More~ (=
D fh Home

~ Mame Size Modified
7 .Rhistory 14B Feb 3, 20135, 12:32 PM
S =] MobaXterm
=[] i Wy Kindle Content
Type 'contributors()’ for more information and ] OneNote Notebooks
'citation()' on how to cite R or R packages in publications. & R

Type ‘demo()’ for some demos, 'help()' for on-1line help, or
‘help.start ()’ for an HTML browser interface to help.

Type ')’ to quit R.

= Ha-2
= ye-3
> Xty
[1] 5
> Xty
[1] 5
=
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Integrated R Help

Eile Edit Code View Plots Session Build Debug Tools Help
- -l B = EJ Project: (None) -

@7 Untitled1* % =] Environment  History - 1

[ [ |sourceansave | G Pl = 5% | _#Source ~| < [ | & ToConsole | = To Source
X<-2
y<-3
X+y

Plots Packages Help Viewer

R a8alE

The R Language -

rsapth | Statistical Data Analysis
s |

RS S e L R
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-1line help, or Manuals
‘help.start ()’ for an HTML browser interface to help.
Type ')’ to quit R.

An Introduction to R The R Language Definition
= X2 Writing R Extensions R Installation and Administration

= y=-3 R Data Import/Export R Internals
= XN+Y

[1] &5
> Xy Reference
[1] &5
=
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R in a web browser: http://www.r-fiddle.org/#/

R-Fiddle

\(- @ | www.r-fiddle.org/#/fiddle?id=C8i90BoU C || Q Search

i -Fiddle Save Embed | Share
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Homework

* Download and install R on your computer
* Download and install programming environment
* Access the help system

* Assign the results of basic arithmetic calculations to
variables and check the value of the variables
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