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An Introduction to R

W. N. Venables, D. M. Smith
and the R Development Core Team

Notes on R: A Programming Environment for Data Analysis and Graphics
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Rexer Analytics 2013 Data Miner Survey:
Tools Ranked by Usage

0% 10% 20% 30% 40% 50% 80% 70%
R

[ amm——] ———
IBM SPSS Statistics Tl R e ——
Rapid Miner I s
Weka Tl Be——
Matiab [ —
Microsoft SOL Server (data mining functions) | IR
IBM SPSS Modeler TR s
SAS Enterprise Miner I I
KNIVE T
STATISTICA N L -
Mathematica | Primary Tool
Minitab | RS Secondary Tool
SAS JMP I -
Oracle IBM Cognos | R IegLent Uso
f Data Mining / R Enterprise | i “Occasional Use

Analytics
y C45/C50 / See5 M

Orange |
SAP BusinessObjects / NetWeaver |
Salford Systems | R

TIBCO S+ / Spotfire Miner |

KXEN B
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File Edit View Misc Packages Windows Help

ESCISEE

R wersion 3.1.1 (2014-07-10) —-- "Sock it to Me"
Copyright (C) 2014 The R Foundation for Statistical Computi$
Platform: x86_64-wbe4-mingw32/x64 (64-bit)

R iz free software and comes with ABSOLUTELY NCO 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 a2 collaborative project with many contributors.
Type 'contributors()' for more information and R E
'citation()' on how to cite R or R packages in publications.
Demos in package ‘base’:
Type 'demo()}' for some demos, 'help()' for on-line help, or
'help.start () ' for an HIML browser interface to help. error.catching More examples on catching and handling errors
Type 'g()' to guit R. i=s.things Explore some properties of R objects and

i=s.F00() functions. Hot for newbies!
recursion Using recursion for adaptive integration
scoping Zn illustration of lexical scoping.

[Previously saved workspace restored]

> demo ()
b I Demos in package ‘graphics’:

Hershey Tables of the characters in the Hershey
vector fonts

Japanese Tables of the Japanese characters in the
Hershey wector fonts

graphics A show of some of R's graphics capabilities

image The image-like graphics builtins of R

persp Extended persp() examples

plotmath Examples of the use of mathematics annotation

Demos in package ‘grDevices’:

colors L show of R's predefined colors()
hclColors Exploration of hecl() space

Demos in package ‘stats’:

<




Qs

* RStudio is a free and open source integrated
development environment (IDE) for R.

e Two editions:

— RStudio Desktop, where the program is run locally
as a regular desktop application;

— RStudio Server, which allows accessing RStudio
using a web browser while it is running on a
remote Linux servetr.

* http://www.rstudio.org/

WWW.GhadamYar.com
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SHidio -~

Edit Code View Plots Session Build Debug Tools Help
¢-- 88 2 (4 K project: (None) =

O mtroductionToRR® % =[] | Environment History ==
i [ sourceonsave | Q /- L) —#Run 2% [ #source - | 2 [ | _#wmport Dataset~ | f cear | & List= |
| [ Global Emironment* L

Environment is empty

- #RESRREERE

#Data frames

planets = c("Mercury”, "venus", "Earth”, "Mars”, "Jupiter”, "saturn”, "Uranu:
type = c("Terrestrial planet", "Terrestrial planet”, "Terrestrial planet", ™
diameter = c(0.382,0.949,1,0.532,11.209,9.449,4.007,3.883);

rotation = c(58.64,-243.02,1,1.03,0.41,0.43,-0.72,0.67);

rings= c(FALSE,FALSE, FALSE,FALSE,TRUE,TRUE, TRUE, TRUE) ;

# Create the data frame:

planets_df =data.frame(planets, type, diameter, rotation, rings)

= = L
swzmmpEWH‘\lmm&le—'

# Check the structure of planets_df
17 str(planets_df)
18 planets_df Files Plots Packages Help Viewer

19 # with the help of square brackets?0 ] Bl instal @ update (&

20 closest_planets_df = planets_df[1:3,] — P
21 furthest_planets_df = planets_df[6:8,]
22 # Have a look:

23 < — > | :I manipulate Interactive Plots for RStudie 0.98.1083
511 0 (Unfitled) ¢ R Script =

% | User Library

:I rstudio Tocks and Utilities for RStudio 0.98.1083
Consale C:/GeorgeFiles/www/ -jsyeh/1031/DM/PPT&PDF/cflin Ry = =0

> System Library

:I baat Bootstrap Functions (originally by Angelo Canty for 5)
:I dass Functions for Classification

j chuster Cluster Analysis Extended Rousseeuw &t al.

j codetenls Cede Analysis Tools fer R

J compiler The R Compiler Package

J datasets The R Datasets Package

J fereign Read Data Stored by Minitab, 5 SAS SPSS. Stata, Systat, Weka
dBase, ...

—l graphics The R Graphics Package

—l grDevices The R Graphics Devices and Support for Colours and Fonts

grid Thee Grid Graphics Patkage
WWW.Ghadam Y%ll B O oo i e macoting Ve B v 058
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https://www.r-project.org/

t.org & Search

m Google [ Inbox (9,270] - parvizm...

The R Project for Statistical Computing

Getting Started 2
[Home]
R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
Download variety of UNIX platforms, Windows and MacOS. To downlgad R, please choose your preferred CRAN
CRAN mirror.
If you have questions about R like how to download and inst8l the software, or what the license terms
R Project are, please read our answers to frequently asked questions Bgfore you send an email.
About R
Contributors News
What's New?
Mailing Lists * R version 3.2.2 (Fire Safety) has been released on 2015-0
Bug Tracking + The R Journal Volume 7/1 is available.
Conferences
Search * R version 3.1.3 (Smooth Sidewalk) has been released on 201§-03-09.

useR! 2015, will take place at the University of Aalborg, Denmark, e 30 - July 3, 2015.

R Foundation

+ useR! 2014, took place at the University of California, Los Angeles,"USA June 30 - July 3, 2014,

Foundation

http://ftp.1tm.ac.in/cran/ Indian Institute of Technology Madras
Indonesia 3
http://cran.repo.bppt.go.a1d/

Agency for The Application and Assessment of Technology

http://cran.um_ac.ir/
Ireland

http://fip_heanet.ie/mirrors/cran r-project.org/ HEAnet Dublin
WWW.GhadamYar.com
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Download and Install R

Precompiled binary distributions of the base system ontributed packages, Windows and Mac users most likely want one of

these versions of R

® Download R for Linux
* Download R for (Mac) OS5 X
s Download R for Windowsz

R 1s part of many Linux distributions, you should check with vour 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!

® The latest release (2015-08-14, Fire Safety) R-3.2.2 tar gz_ read what's new in the latest version.

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

* Daily snapshots of current patched and development versions are available here. Please read about new features and bug
fixes before filing corresponding feature requests or bug reports.

® Source code of older versions of R 15 available here.

* Contributed extension packages

Questions About R

* Ifvou 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.

WWW.GhadamYar.com




CRAN

- Mirrors

What's new?
- Task Views
i Search

|
| About R

'R Homepage

' The R Jounal

| Saftware

Subdirectories:

base

contrib

Rtools

R for Windows

Binaries for base distribution {(managed by Duncan Murdoch). This 1s what you want to install R for the first time.

Binaries of contributed packages (managed by Uwe Ligges). There 1s also information on third partv software ivailable
for CRAN Windows services and corresponding environment and make variables.

Tools to build R and R packages (managed by Duncan Murdoch). This 15 what yvou want to build your own padkages on
Windows, or to build R itself.

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

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 cannot give guarantees. Use the normal precautions with downloaded exerutables.

CRAN
Mirrors
What's new?
Task Views
Search

About R

R Homepage
The R Journal

Saftware
R Sources
R Binaries
Packages
Other

Documentation
Manuals

FAQs
Contributed

R-3.2.2 for Windows (32/64 bit)

Download R 3.2.2 for Windows (62 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

If you want to double-check that the package you have downloaded exactly matches the package distributed by R
fingerprint. You will need a version of md3sum for windows: both graphical and command line versions are avail

Frequently asked gquestions

® Does R run under my version of Windows?

s How do I update packages in mv previous version of R?
® Should I run 32-bit or 64-bat R?

Please see the B FAQ for general information about R and the B Windows FAQ for Windows-specific informatio
Other builds

* Patches to this release are mncorporated in the r-patched snapshot build.
* A build of the development version (which will eventually become the next major release of R) 1s available
* Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release 1s
<CRAN MIRROR=>/bin/windows/base/release htm.
WAAALGhadamYar.com
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Rstudio wwad

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

ww.rstudio.org

Download RStudio Discover Shiny shinyapps.io Login

RStudio Desktop 0.99.489 — Release Notes

RStudio requires R 2.11.1 (ar higher). If you don't already have R, you can download it

here.
Desktop Server Installers for Supported Platforms
Run RStudio on Centralize access nstallers Zize Date
your desktop and computation RStudic 0.99 489 - Windows Vista/7/8/10 739MB  2015-11-05
| | RStudio 0.99.489 - Mac 05 X 106+ (64-bit 562MB  2015-11-08
RStudio RStudio Server »
Dﬂfl‘it“p n RStudi Ub 204+ 2+ [32-bit T7T4ME  2015-11-05

ian &+ (f4-bit 2838MB  2015-11-05

WWW. Gﬁaa‘amYar“coin *+/openSUSE 13.1+ (32-bit 762MB 20151105

o 0.99.489 - Fedora 19+/RedHat T+/openSUSE 13.1+ (64-bit fT7ME  2015-11-05



http://www.rstudio.org/

3 Clemacs//Template - RStudic
file Ede Code View Plots Session Buikd Debug Took Help
i~y 5
)| Untitlectl -
11 Source on Seve - O #hun Sowece -
1
Script Window
bls I saalin
9 o ySwwl 20
oo
11 D (Top Level R Seript
Console -

R version 3.0.2 (2013-09-25) -- "Frisbee sailing"
Copyright (C) 2013 The R Foundation for Statistical Computing
Platform: xB86_64-whd-mingw32/x64 (64-bit)

R 15 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 15 a collaborative project “‘“tqm‘O'e\"‘f‘-

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 WML browser interface to help.
Type ‘g’ to quit R.

.59...» P 2.l @9)5' 9 W b)'g CJ')QSM:.:

A8 caas 3 1y ol ey b 4 RStUdio sy a8 1l 5 s

RStudio 4ol 9 5! 421

o pddy

L Template

Environment  History

-

I =*mport Dataset« ;' Clear List>

"} Glooa Environment

Workspace
Jlad g Jald gl odls Jolo

X,

Files Plots Packages Melp Viewer —y
QO Mewrolcer D Detete « Rename P More=
emacr  Template
~ Name ize Moaitied
t
L § 4 20

Template Rproy

Files

JB g bl (g Ay Ay ow piwd
o) (S 513905 ¢33 gunolS ;095
help 4 oo
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R documentation and help

Manual, References, ) ;i1 o 5 ol b JS olsl gl
: (Material
e> help.start() #
ol G e s S e
*> ?plot

WWW.GhadamYar.com




Tips and Reminders

* R is case-sensitive

« Comment your code so you remember what it does; comments are
preceded with #

* R scripts are simply text files with a .R extension

« Use Ctrl + R to submit code

» Use the Tab key to let R/R Studio finish typing commands for you

« Use Shift + down arrow to highlight lines or blocks of code

* In R Studio: Ctrl + 1 and Ctrl + 2 switches between script and console

» Use up and down arrows to cycle through previous commands in
console

« Don'’t be afraid of errors; you won'’t break R

» If you get stuck, Google is your friend

WWW.GhadamYar.com




e ilo yleis AR 3 oolaiwd

add
subtract bmi = %N?'ihtz  units {k—%
multiply SIgnt .
divide
raise to the power S e i

L7E3 [1] 24.48980

4

Underweight: BMlI is less than 18.5
Normal weight: BMl is 18.5 to 24.9
Overweight: BMl is 25 to 29.9
Obese: BMI is 30 or more

log, exp, sin, tan, sqgrt, etc.

sin (pr)
1.224600e-16

WWW.GhadamYar.com
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Category

BMI range — kg/m?

BMI Prime

Very severely
underweight

less than 15

less than 0.60

Severely
underweight

from 15.0 to 16.0

from 0.60 to 0.64

Underweight

from 16.0 to 18.5

from 0.64 to 0.74

Normal (healthy
weight)

from 18.5 to 25

from 0.74t0 1.0

Overweight from 25 to 30 from1.0to 1.2
Obese Class |

e vy from 30 to 35 from1.2to 1.4
OISR from 35 to 40 from1.4to 1.6
(Severely obese)

Obese Class Il

(Very severely over 40 over 1.6
obese)

WWW.GhadamYar.com




(w0 5o €410 9 Ous) aiio 4 I 0010 ol Of ygawd

»x=1
> 50 i 4
(00 e
0.000000 2.000000 -1.000000 3.141593 10.000000
»x=c(1:4,3:9)
gdlezele 3 4
»x <= seqg(0,2,.25)
Q=P 2s ) o SRt 17 A o e e e Sl =e 388 " () 0)
»rep(l:2,4)
e LA e e
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Moyl b 51 Jbo

SRS il
> X

L e RN Gl Sl TR N el L TR S
e e D

PYASK
[1] 1 4 Omirlie = Ay SeeEmabas g7 s =ildd . 1 ()0
rasart (x2)

L R B e e e G i g oL | T
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- J Format Fainter

Clipboard P Font P Alignme
| Al - I | rep >
A s [ c | oo IR O)0 @ ¢! asls s sl
1 reé _ltreat yield gy r = TS
2 1 1 30 . \ . \ H \ H -L()
. I Ol 0lg81)e g Q3P
4 1 3 16
3 1 4 10
6 1 3 30
7 1 ] 13
8 1 7 17
9 2 1 13
S S CRD.CSV
a2 2w dve as :
12 2 4 4
13 2 3 7 (] .
IR (Comma delimitted)
15 2 7 7
16 3 1 32
17 3 2 16
18 3 3 13
19 3 4 a4
20 3 3 21
21 3 ] 12
22 3 7 16
23 4 1 26 P Cllm b v UL " "
24 a 2 a @ save As
= 4 3 18 (L) | < staff » Course »
M 4+ M| CRD %1 R
Baade Organize * New folder
7 Libraries 0 Name : Date modified Type
h‘:Lt:I f E:uc::ﬂents w . examples 05- File fo
5] Pictures @ Introduction to R and RStudic_files 14-Oct- File fo
.-"i. “ L-. i] E F [; B Videos |' o paclfzages 16-5ep-15 6:04 PM File foj
Ha Homegroup o R_clips 14-0ct-15 11_:33 PM FI|.E fol
i = F%h) Bookl.csv 14-Oct-151:06 AM  Micro
™ q Y F Yu T 5 A WY A E'mmd' {4 CRD.csv 17-Aug151220 A Micro
E: Nztr:viurier Eﬂsessionl.cw 14-0ct-15 1:0 Micro
'I Iﬁ ! '1 . 'f' "lll' T 1:' ll|II [543 Control Panel B
& Recvrle Rin | ¢ Lt L
ry VF YA A YA VY \# e name .
Save as type: ’CSV (Comma delimited] (*.csv) V]
Authors: p.moradi Tags: Add atag
Pt w o ‘" Www.Ghadamyar.com
4 Hide Folders Tools = Save l ’ Cancel ]
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€ Rstudio TR S R O (i)

File Edit Code View Plots | Session | Build Debug Tools Help

Q- - = Interrupt R K| project: (None) +
- Restart R Ctrl+Shift+F10 . 5
©7 Rhistory % |7 sessionl.csv = Environment  History =
] e Terminate R... &% [ | Import Dataset~ 3 Clear List=
10 10 - - - i o
11 4 Set Working Directory L To Source File Location fh Global Enviranment
Data
12 7 To Files Pane Location
13 24 Load Workspace... D data 28 obs. of 1 variables iz
ﬂ gz Save Workspace As... Choose Directory...  Crl+Shift+K values
16 16 Clear Workspace... [ datafile .c :/Users/p.moradi/Dropbox/staff/Course/Exp_Designl..
17 18 B X int [1:12] 01 2 3 4 5 10 11 12 13 ...
18 4
19 21
20 12
21 16
22 26 L
23 4 3 Files Plots Packages Help Viewer -]
24 18 b (=)
= B G246
26 9 R: Correlation, Variance and Covariance (Matrices) -
27 19 5
28 17 | cor {stats} R Documentation
29 - H
243 Text File + . . . .
Correlation, Variance and Covariance (Matrices)
Console C:/Users/p.moradi/Dropbox/staff/Course/Exp_Designl/Practicals/ =
LL LU
23 4 “! Description
24 18
25 5 var, cov and cor compute the variance of x and the covariance or correlation of x and v if these
gg 13 are vectors. If x and v are matrices then the covariances (or correlations) between the columns of x
o8 17 and the columns of v are computed.
- summa\rg(data) cov2cor scales a covariance matrix into the corresponding correlation matrix efficiently.
Min. : 4.00
1st Qu.: 9.00 Usage
Median :16.00
Mean =15.21 wvar(x, ¥ = NULL, na.rm = FALSE, use)
3rd Qu.:18.25
Max. :32.00 |j covix, v = NULL, use = "everything",
= il method = c("pearson”, "kendall™, "spearman”))

WWW.GhadamYar.com




ldata=read.csv("CRD.csv", header=T)| m oole>1p1,bosts—Y

OR

data=read.table("CRD.txt",header=TRUE)

€ Rstudio w T R . T = |

File Edit Code View Plots Session Build Debug Tools Help

Q- =2~ = &l project: (None) =
(©].Rhistory % | |data =[] Environment History =]
=] & 23 observations of 3 variables | <" [o] | #*Import Dataset~ | 3 Clear List~
rep treat  yield |5 1 Global Environment -
1 1 1 38 Data
2 1 2 E (D data 28 obs. of 3 variables ]
3 1 3 16
4 1 4 12 =
5 1 5 38
6 1 ) 18
T 1 7 17
8 2 1 18
9 2 2 a9
= B 3 10 Files Plots Packages Help Viewer |
11 2 4 4 _Ol Install Packages @ Check for Updates '_ A
12 2 5 7 [ agricolae Statistical Procedures for Agricultural Research 1.1-8 |:
13 2 3 24 [ boot Bootstrap Functions (originally by Angele Canty for 5) 1311
14 2 7 7 | [ class Functions for Classification 7.3-10
= cluster uster Analysis Extended Rousseeuw et al. 15.
D 32 U 7 d Cluster Analysis Extended R [ 115.2 |
Console C:/Users/p.moradi/Dropbox/staff/Course/Exp_Designl/Practicals/ = [ codetosls Code Analysis Tools for R 0.2-8
) =] L 3L ol
16 3 2 16 B [ compiler The R Compiler Package 31.0
ig g i 12 datasets The R Datasets Package 310
19 3 5 21 ] foreign Read Data Stored by Minitab, 5, SAS, SPSS, Stata, Systat, Weka, dBase, ... 0.8-61
gg ; ? ig graphics The R Graphics Package 310
22 4 1 26 grDevices The R Graphics Devices and Support for Colours and Fonts 310
;i j g 1‘; [ arid The Grid Graphics Package 310
25 4 4 5 [ KernSmooth Functions for kernel smoothing for Wand & Jones (1995) 2.23-12
26 4 5 9 N . . .
27 4 6 19 ] lattice Lattice Graphics 0.20-29
28 4 7 17 =il @ manipulate  Interactive Plots for RStudio 0.98.501
: view(data) [l [ Mmass Support Functions and Datasets for Venables and Ripley's MASS 7.3-31 N
WWW. GhadamYaneom e T— PERrL
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GO g|e cran package rJava ﬂ

Web Images Shopping Maps Videos More Search tools

TSN e g Sghils —)
About 16,400 results (0.26 seconds) T R
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