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R and Data Mining

The

, Is that you
can modify it to do
all sorts of things.

apackaged st stufﬁ
._available, so you re
#houlders of giants.



So if you wait for the robins,
spring will be over.

B

| § ‘%}v fen Buffett
354?

&

ﬁn%ﬁc% LIeR, A
' A A

:,I:}i:!:‘ A %‘H{éf’j ;E T ° Why Learn R?

Relates to other Languages

Open Source Language
Cross-Platform Compatible Vast Community

Supports Extensions

Extremely
Comprehensive

R

Advanced Statistical Language

Flexible n‘ Fun
Outstanding Graphs

Programming with Big Data in R
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RapidMiner

ln)))) rapidminer

HIARMavESREN, BTETIHFOERREHIAIIR, TR LARANTLH

2, FPERESHING, SRIFI— MRS, TRE—SURtne, EE—Rna, #Ta

TEARIS TR SR,

$9b, BRTHISIZE, RapidMinerHRHIERSMERTERTK, FIUSHILHRE W e ametat avalik S BEN T R ETFRy, HTEETavalih, SiEss

B, ERENRCERRAWEKA (—HEESTHE) MR HANFI0R. B2 a0, #EnmErs FRNLEY, SESESHUTIRENTIMGINE, 5

B RapidMinerfBLLEATET, BAEGNUBRARFANE FRGHN, EARFTILUEBECHET

RapidMiners3#57EAGPLFHEIFAI T, ALLMSourceForge E 4. SourceForge2—MHAEE jmzmey.

TR EENEPIEH, KARFRABHEWER, RIS EarEmiMediawiki, WEKASTIS SR EIRISIRAS, SIEIETINE. Wik, 2%, EED. STHAmNSEE
i

Orange KNIME

HoRGMEFBRE=EDS: IR, FORION0E. TIX=FKNIMESTLUEE]. KNIMEREHRET
—MEARRPRE, IENSED TR BRI ITRNSIESHT. RENGETE,
EEHRBT R AIRAORUKEMES, WA T B FINENISIRIZE, HoRTmLE
REANSS SR HTANERL,

KNIMERETFEclipse, FlavafmSH, FEZTH AR FEEMG:. HEMITHEERIRERSHM, H#8
HAROMIESEAIRRES SR ORASD,

PythonZFRLAZRIN, REANCHRSFHEADEEER. WRIRE—PythonFFRE, HPRE
BEHR—TIFBANIER, BPARBLLOrangeESIENT. EE— BT PythoniEs, EEE
AEFFRTR, FEXRIFENERENAINEA.

MERSFRRAE, —NGNUILE, 2HR (R-programmingfifR, LIFHHR) BESHSH,

SREBESIRMEME RGN ENRRNG. RESH ZABTHIEEE, LR
REGHRAFERS TR, TR, BRI RIEAKIRS T RIS E.

NLTK

raw text
(string)

pos-tagged sentences
(list of lists of tuples)

sentence
segmentation

entity
detection

sentences
(list of strings)

chunked sentences
(list of trees)

relation
detection

tokenization

tokenized sentences
(list of lists of strings)

part of speech
tagging

LPRIEEMBES, RETATLUTENLTK. NLTKIZIT—MESMETR, SIERE
18, NE@FS. W, BROFTSEMESHEES. MERBHMNRRREANLTK, AEE
—BIEREIGRERNESS, THRALEHRGET. EHCEMPythonEEHRSM, FAILL
LA, FILAEELEAIMES.

relations
(list of tuples)
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RGui (64-bit)
File History Resize Windows

@ R Conscle

"R R Graphics: Device 2 (ACTIVE)

R version 3.5.1 (2018-07-02) —- "Feather Spray"”

Copyright (C) 2018 The R Foundation for Statistical Computing
Platform: x86 64-wéd-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 & 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 HIML browser interface to help.
Type 'ql)' to quit R.

> pie(l

0, col = rainbow(10))




3.01.18-Rose curve.R . IF_download.R . 2014.03.05-2F5E1T

scRNA.dat read.csv("MSC_SWH_gene_bar.csv", header

symbol_seq mapIds(org.Hs.eg.db,
keys = row.names(scRNA.dat),
column "SYMBOL",
keytype = "ENSEMBL",
multiVals = "first")

na.pos which(symbol_seq NA)

symbol_seq[na.pos] rownames (scRNA.dat) [na.pos]

stat table(symbol_seq)

dup_seq names(which(stat > 1))

(i 1:length(dup_seq)) {
p grep(dup_seq[i], symbol_seq)

symbol_seq[p] rownames (scRNA.dat)[p]

TRUE, row.names

1)

Rox

2018.11.10-scRNA-seq_by BoR x




22REBEFIRKITFRINM: Rstudio

@ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
L IR S Go to file/function EE - Addins - 3 Project: (None) -

& untitled1* 2 untitle 2R 2014.03.05 4 Environment  History  Connections
- A2 [ B source onSave . E+ Source ~ & M B \mportDataset - | =t | C
W, Global Environment = Q
Data
®col_mat 3 . 9 variables
@ diamonds S. 0 variables

datal ®pl

pl = gg (subs amonds, carat 2), ®pl_npg
« = table, y = price, colour = cut)) + @p?
7)Y+ @®p2_npg
geom_smoot "lo alpha = ( i = 1, span values
theme_bw - - .
amonds, carat d h > % depth < ) el djr [1:9]
¢ = depth, fill = cut mypal chr [1:15]
geom_histogram(colour = "blac nwidth = 1, position = "do
theme_bw()
pl_npg pl + scale_color_np
p2_npg p2 + scale_fill_npg Files Plots Packages Help  Viewer
grid.arrange(pl_npg, p2_npg, ncol = 2 2 Zoom |eport - | Xl Publish - |

Lpoomn

19 mypal = pal_n , alpha
20 mypal
21 20000
22 o
23 col_lancet <- pal_lancet("lanonc ?
24
25 rnl mat - cnl?rah(cal lancet)
2016 (Top Level) R Script
Console  Terminal
il 15000 cut cut
— Fair 407 . Fair
3 Good E Good
= — Very Good 8 Very Good
—= Premium . Premium
Igeal ] 1ea
10000 201
. ®
L] .
warning m ge: [
This manual palette can handle a maximum of 10 valu You h plied 15. [
..
. L]
[1] E64B35B2" DBBD5B2" #3 8B2" "#F39| 1 2 #91D1C2B2" .l 1 |
[8] "#DCOOO0OB2" "#7EG148B2" i NA 5000 0
[15] NA 52 56 60 64 55 60 65

table depth » § S
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(1) REFZHIRARTROBIEZHE T H

R

IBM SPSS Statistics

SAS

Microsoft Excel Data Mining
Tableau

IBM SPSS Modeler

Weka

MATLAB (Mathworks)

KNIME (free version)

RapidMiner (free version)
Microsoft SQL Server Data Mining
SAS Enterprise Miner
STATISTICA (Dell/Statsoft)
Mathematica (Wolfram Research)
Revolution Analytics (free version)
SAS JMP
QlikView

Minitab

IBM Cognos

Oracle Data Mining
SAP Business Objects

Stata

TIBCO Spotfire
RapidMiner (commercial version)
KNIME (commercial version)
Orange
Revolution Analytics (commercial version)
Oracle R Enterprise
Salford CART, MARS, TreeNet, RF, SPM

0

30% 40% 60% 70% 80%

®

10% 20% 50%

® Primary Tool
“ Other Use

[ [

|

rrrlrrlffr[[[rllrr[[r[[r-ll

KDnuggets’ 2015
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Data Science Software With >= 750 Aricles

SPSS Statistics -
R-

SAS-

Stata-

GraphPad Prism-
MATLAB-
Apache Hadoop-
Python-
Statistica-

Java-

Minitab -

Systat-

JMP-

C, C++, or C#-
Statgraphics-

—e
—e
e
e
e
—eo
—e
_.
_.

Orchestrating high-throughput genomic
analysis with Bioconductor

Wolfgang Huber!, Vincent | Carey?3, Robert Gentleman?, Simon Anders!, Marc Carlson®,
Benilton § Carvalho®, Hector Corrada Bravo”, Sean Davis®, Laurent Gatto®, Thomas Girke!?,
Raphael Gottardo!!, Florian Hahne!2, Kasper D Hansen!'>!'4, Rafael A ]rizarryg"g,
Michael Lawrence?, Michael I Love®!%, James MacDonald!®, Valerie Obenchain®,

Andrzej K Oles!, Hervé Pagés®, Alejandro Reyes!, Paul Shannon®, Gordon K Smyth!718,

Ndtiire Meéthods." 2015, 12(2):115-21

~ Biloconductor 15 an open-source, open-gevelopment
software project for the analysis and comprehension
of high-throughput data in genomics and molecular
biology. The project aims to enable interdisciplinary
research, collaboration and rapid development
of scientific software. Based on the statistical
programming language R, Bioconductor comprises
934 interoperable packages contributed by a large,
diverse community of scientists. Packages cover a
range of bieinfermatic and statistical applications.
They undergo formal initial review and continuous
automated testing. We present an overview for
prospective users and contributors.

ARTICLE

progmmmmg environment offered by the R project”. It
supports many types of high-throu ghput sequencing data
(including DNA, RNA, chromatin immunoprecipitation,
Hi-C, methylomes and ribosome profiling) and associ-
ated annotation resources; contains mature facilities for
microarray analysis’; and covers proteomic, metabolomic,
flow cytometry, quantitative imaging, cheminformatic
and other high-throughput data. Bioconductor enables
the rapid creation of workflows combining multiple data
types and tools for statistical inference, regression, net-
work analysis, machine learning and visualization at all
stages of a project from data generation to publication.
Bioconductor is also a flexible software engineering

doi:10.1038/nature10532

The evolution of gene expression levels in

FORTRAN- —@
Weka- —@®

mammalian organs

David Erav\and'

Apache Spark-
Caffe-

Apache Mahout-
Tensorflow-
IBM Watson-
RapidMiner-
KNIME -

_.
2
L
®
®
®
L J
0

25000 50000 75000
Number of Scholarly Articles in 2016

Manuela Weier',

num].lm 12 Anar
r:\xgl M

Frank Griltzner"

4 478(7369):343-8
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(32 FrLinux, MacOSPJ) &k Windows4§ JLF A B HR4E R 5t)

Fertility
About R ® o®
Vhat is R? ' b & @&
Contributors -
Screenshots ——={Examination | ._:
=] Fducation _._‘l. ]

Vhat’ = new?

Download, Packages ®e

S (196%| @ @ ..‘ & 45
@&

R Project e i. . .

Foundation g D- i | .

Members & Donors
Mailing Lists
Bug Tracking

The R Project for Statistical Computing

PCA 5 vars
® &

princompis = data, cor = cor)

[

Catholic "“

Agriculture

Clustering 4 groups Factor 1 [41%)] Factor 3 [19%)]

Developer Page "
Conferences o
Search {{J__é | / \ |
Documentation —e——— ¥ ! I
Manuals 30 60 40 20 0
FaQs r — 1T T 1
The R Journal
Books = z
P s Getting Started:
Other
= ¢ R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
Kisc variety of UNIX platforms, Windows and Mac0S. To download R, please choose your preferred CRAN mirror.
Bt e ¢ If you have questions about R like how to download and install the software, or what the license terms

Related Projects

R

v are, please read our answers to fregquently asked questions before you send an email.

1 REH & L http://www.r-project.org/



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

iR Console

R version 2.9.0 (2008-04-17)
Copyright (C) 2009 The R Foundation for Statistical Computing
ISBN 3-900051-07-0 4

~

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 'g()' to quit R.

< rofs

J

%2 RE i 7t i (Windows/ii)
Bit: Hig>FrEERF>R 2.9.2 15




Mt #wE EE Hi EFE g0 §w

J

Computing

=L

slelu| lefol@l[E] =
E FAQ
= R Console ¥indows FHUE Fig
FAift (EDFIr D
R version 2.9.0 (2009-04-17  RRERENCIE).
Copyright (C) 2009 The R Fo Htm1FERh
ISEN 3-200051-07-0 Himl B RET
: . EEFEERN.
R B EIAIS, AEEEE L -project. ore ...
FEEEZHA4 TR LEEEHE
Er'license() "¢ 'licence () '3 iEHEHHE.
EEEHE, i hr HER
Eﬁ CDntIletDISI::I ;TF%*&‘I’E% CRANZE T
Hrcitation() "= &F1FIFI0ET £F
Hdemo () 'EFE—ETERERF, A 'nelp() ' FREZERFHLH, =
FE'help.start () "IEITHTMLI E 2SS FEI T &
HrgriEER
> |

X3 R Gui HISE A2

S{l=]/ed
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(R packages /R 5 BR AL AE! )

I A BB
FrE W AT Thne, w5 E AN AR PR .

Bli: REKE T, (FAEHapefE v, HEAS
%L'Vegan/j ‘ﬁ"‘ﬁ"o

ERERIEA?

RIEFEZEZNRENES, BATEHR U HARS .
Window | [FJRFE 22 O & gm BRI I zip L
FMEFEE SRS BE. FHICH. IR S

KO
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FHRIEFE
base- R D) Rety
stats- R4ttt
nime- 2 N A 2Rt VR A R B A Y
Graphics- %4
lattice- A
ape- ARG E St th
apTreeshape- ALK HT
seqifr- DNAJF %1453t

ade4- AR L AT 7 AT AR S 5 o0t
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FEHRERF

cluster- 0
ecodist- ABFEIEMH TS

mefa- AR FEMAEYIH I S Zo080E A

mgcv- IR YA R
mvpart- £ 28 &R

nime-  _AHNSARZE LR & RN AR Y

ouch=i "RFE K F th#

BigdiversityR - Z T Remdrif 440 2 FEMEBE 2

vegan- HEHYISHEVBEETIHEY, -

R/EZES R
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= HARIEFE

maptools- 7 [A] X G i) ise AN A 2

sp- 7 [A] 4 3E b B

spatstat- 2% [A] 5iA% R 20 A s AW & S R 50
splancs- 7 [8] 5 25 Bid& Jar i

picante- BRRRGURTE Z M
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Bayesian

ChemPhys
ClinicalTrials

Cluster
DifferentialEquations
Distributions

Econometrics
Environmetrics

ExperimentalDesign
ExtremeValue

Finance
FunctionalData
Genetics
Graphics

Bayesian Inference

Chemometrics and Computational Physics

Clinical Trial Design, Monitoring, and Analysis

Cluster Analysis & Finite Mixture Models

Differential Equations

Probability Distributions

Econometrics

Analysis of Ecological and Environmental Data

Design of Experiments (DoE) & Analysis of Experimental Data
Extreme Value Analysis

Empirical Finance

Functional Data Analysis

Statistical Genetics

Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization

HighPerformanceComputing High-Performance and Parallel Computing with R

Machinel earning
Medicallmaging
MetaAnalysis
Multivariate

Naturall.anguageProcessing
NumericalMathematics

OfficialStatistics
Optimization
Pharmacokinetics
Phylogenetics
Psychometrics
ReproducibleResearch

Eobust

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

%4 CRAN Task Views: ¥ F2FELH 5248

21



vegan: Community Ecology Package
Ordination methods, diversity analysis and other functions for community and vegetation ecologists.

Version: 1.15-3
Suggests: MASS, mgcv, lattice, cluster, scatterplot3d, rgl. ellipse, teltk
Published: 2009-06-17

Author: Jari Oksanen, Roeland Kindt, Pierre Legendre, Bob O'Hara, Gavin L. Simpson_ Peter Solvmos,
Stevens, Helene Wagner

Maintainer:  Jari Oksanen <jari oksanen at ouln fi>

License: GPL-2
UERL: http://cran r-project.org’, hitp:/vegan r-forge r-project.org’
In views: Environmetrics, Multivariate, Psvchometrics, Spatial
CRAN

vegan results
checles:
Downloads:

Package sowrce: wvegan 1.15-3targz
MacOS X binary: vegan 1.15-3 tgz
Windows binary: vegan 1.15-3 zip

Reference manual: vegan pdf

Vignettes: Design decisions and smplementation
Diversitv analvsis in vegan
Introduction to ordination in vegan

News/ChangeLog NEWS Changelog

5 vegant, U1 [



RiZFFEL

fECRAN &AL 7 BN A A A 9 126 17 I MEcOS
Window T 274

Plvegantd M|, CRANFEfL 1

Package source: vegatv.1.95-3.tar.gz

MacOS X binamyk "vegan_1.15-3.tgz

WindowsWinary: vegan_1.15-3.zip

Réferarice manual: vegan.pdf %

WindowF- & TR NzipSCE, L3S AN EE EYE
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RIZIF

2l

. S
T e

1 EMES, HR%linstall.packagesit)’

WEGR )G, BR3P IR P,

Blan:  FTHRGui, LR A A
install ypdckages (“ape")

2 B AR Hrzip Rl

45 ‘Packages>install packages from

local files

AR o

b i

- AR zip B SR
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—m
r

EFE y
FERH & A R 4 y%&ﬁ
library (vegan) ,%sxfg,
library (ade4) £§$
i ﬁﬁ%@ma@@&%\gﬁa@mﬁ% 1771
library(v‘ n

This@’&e'&an 1.15-3

g message:

package 'vegan' was built under R
version 2.9.1

25
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BRI

1 help (" ")

2 ?t.test

3 help.search("

4 apropos (" ")
50 RGuUI>Help>Html help
6 A& REpdfFii

")
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PLIm R A 51 -
lm(stats) #EREX L ER

Fitting Linear Models #

Description #pREHhIA
Usage # %Uﬂﬁ@ﬁ$)4

Arguments )iéﬁgy

Deta1

Au? ) # e
rences # Z3%5 ik

Examples # 25

g}e‘?@

‘\
i
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(1) ReA%L

Ric—MEREIEE S, A EeRmiE . exe X 1T,
W\ Gl BT

R EE

function (N %, & Ii=
- 4H \\mean ()

2RIl 1m(y~x, data=test)

RACERPI T A HAE . . REEE KA LU 5
[P ZIRAT -




REY R 24

BF—MREPATR NI ZIRE, 5 RS 5 :
F¥ME  mean ()
KAl sum ()
2B plot()
AR sort ()

br VB IEE 276, RITEREL D 53 N = 2 2%
RREL, TR N IR E | B R IRE R EL, il
piot (Ve R ERE, REAR B SR EE 1R A,

Ze R e WERHI BB 2 5, 22 HIA N SR T B T
HARKENSEATIEFE.
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H

log (x)
1loglO (x)
exp (x)
sin (x)
cos (x)
tan (x)
asin (x)
acos (x)
min (x)
max (x)
range (x)
length (x)

54>

SRR

mean (x)
sd (x)
var (x)

median (x)

SN
18]

£

quantile(x,;p)

cori(x,y)
t.test ()

Im(y ~ x)

wilcox.test ()
kruskal. test ()

SN D

Im(y ~ f£+x)

Im(y ~ x1+x2+x3)
bartlett. test
binom. test
fisher.test
chisqg. test

glm(y ~ x1+x2+x3,
binomial)

friedman. test



HEFF

B mE TR L IR — E FHEES .
sort () T&ZHUE RK/PNHEF

25451
intakeSpost
sort (intakeSpost)
order \\)W\4a HM/NEIRI LT 5.
oxder (intake$post)

o <- order (intakeS$post)

32



T1E=S|8]

1s () FUH TAEZS R H B 5

rm () MIBR AR RO R

rm (list=1s ()) MIER=VEAPTE XTS5
save.image () M EVEHR

sink () KIS ERRAF B3R E X
getwd ( W7 G ET TAE Sk
setwd () e LAk

33



R eR 201JE A A B 1k 1l

LA AN KT I e

boxplot (count ~ spray, data =

boxplot (count ~ spray, data

InsectSprays)

InsectSprays, col

RAE, A BEUEME)

34
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RER21E H & HikIn

BRI 5%, R+ () W plot () modmy() , I
BT RMAFE S, “=FRopxEESEL Hu.

boxplot (day~type, data=bac, col=" v,
xlab=\\ 14 , ylab_\\ II)

day~type, Ultype Mfiif; day NI\ FhLs il FE 2k K .
data=bac i Kibac

col="xed\\FEZ K N4t

x1apb="\ " KA FR NVirus

ylab=" v YR AR Ndays
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B 18] 0K 2 A5 B

& Eboxploth) 75 B 4
?boxplot

AE &5 examples
R 5 B SO R N SR BIE R G, BITIHPUEIBITE R
boxplot (count ~ spray, data = InsectSprays,

col — 1A 1A )

BT B
boxplot (count ~ spray, data = InsectSprays,
col = “red”, xlab=" ", ylab=" ")

36




‘T E A,

RAJVLRIERI MBS, HFPE %S RPN LLE
ZIRH . RIESHIEN LT HAERREL X5C, c++
/_—Vé‘ﬁé‘Z(ﬂ
TJ“T'IZI [ H o

FEARE 2
function.name<-function (x, y)
{
RIA T
}

BRI PN S5 9 AT FH # v RS
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EFnizEicH if

if RiEAHEIL
£ (kM) FRiE
£ (kM) FKiZNX1 else FiAAD
a‘éﬁJ:
if (p<=0.05)
print(Np<=0.05"1")
else
print (“p>0.05!")



=\

for (& in [ME) FIAI
for(i in 1:10) print(i)
wh:Lle( ) Rk

1 <- \/y,,‘%/

while (i<10 ))ﬁ
‘J‘Q‘

@ﬁf:ﬂ, 1

GIf for, while

%x

g}e‘?@
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oK #2545

7E M PR :
rcal<-function (x,y)
{
z <- x*"2 + y*2;
result<-sqrti(z) ;

result;

}

VA VR 2
rcal (3,4)
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Eg-1 4RE R 2

s PEREL SN )R, BEEG HXRAE

o ﬁ%ﬂ

sqtest<-function (x, y)
{

zl=x"2;

z2=y"2;

z3=z1l+z2;

z3

}

41




(2) REPTHIXIS

n & (vector) —RIITLERHIAHE
A1~ (fFactor) KT — R4 =, U

14 7 7 7 7 144 144 7 144 7 144 7 r 144 7 77 7 7
’ ’ 14 14 14 14 14 14

i/ (array) U kERIEIER

HFE (matrix) FEFEREEER— MG, 4k = 2.

WARHE (datafeame) & H—NEJLAHEM (5D KHFHES
EATAEE KT, HA] PUE A RIS,

|2 (Xist) BIERA] LB SRR AR &

(#EParadis, 2005)

o
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ﬁ@w

25 S Ff

SRt

1% 4
A+

AL

X R A2 BY

Numeric
Character
Logical
Factor

Complex

i 100,. 0,7=4".335
ﬁl: {1 V4
YNPRUE, FALSE

= NAN A 2R 5]

. 2 + 3i

43



IR{ESEF

\ b7
(RECIRI PN A
242 %'f/?f/
a<-2 %x

1 R
wins ™
<-tn] H=,->1%
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BIFERHITSS
RUKIRFE . BORES

vidEr | B | B | iR
FE1 40 15 292 600

FET72 51 12 26 350

FEJ73 46 1l 20 390

74 38 12 24 260

M5 49 10 25 220

1 1

7% Row names 4331 A] & {45 4
755 H PRH ] =

45



HFTR I

R X K/INER), aAHaeANFER.
N R4 A e 22k, B2 B n UL R A [a) B
7t . AT L 7AENIAIRE, S anova.resultl.

%15”: _‘/I\I_':L'J%a’ @xé’l\ J/

L

NILER

a<-c(10,15+.21),18) = AEEM, KE N4,
PR B AR 24 0 BTN SR E AR ER)
NAZ2ONaN, pi, LETTERS, letters, month.abb,

month.name
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X R AR A

(b) Matrix (c) Array

) Vector £

I'fl’ﬂ

(d) Data frame —

T Vectors

A
(e) List = rays

Data frames
Lists

Columns can be different modes
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ﬁ% \ %EBE%”%I&

)

=X

E Y=

- S SRk

A3 B 75 S 1 N BRI AT B R —
ERCH R, ISR FIRIE, HERPRIE R )
HRE A BARNE R AR R SRS

. S HCH R S R . YA E> 3010
17, RBP4, BT 0.




oF S0}

[T

JURR S A ) [h) &
TR
character<-c("China", "Korea'", "Japan",

"UK", "USA", "Francej ,"India", "Russia')
AGIERIE

numeric<-¢ (1,3, 6, 7, 3, 8, 6, 4)

1 A T

logical<-c(T, F, T, F, T, F, F, T)

SHA W
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o] £ HY Bl 2

c(2,5,6,9)
rep (2, times=4)

[T

seq(from=3, to=21, by=3 )
[1] 3 6 9 12 15 18 2

\\ , 77
[ ]

1:15

[1] 1 23”4
13 2418

BT RENAHS,
rep(l:2,c(10,15))

5 6 7 8 9 10 11 12

FeAE N R R TR
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= FEHLEEYE B y
runif (10, min = 0, max= 1) ‘%}%‘f)

<X
[1] 0.32227168 0.1275978%%§§ 49635

0.84843855 0.67293416 46444
[7] 0.60117150 Qa ﬁg§§%4 0.04219423

0.67102520 )f_ﬁ/
rnorm (10, 0O, sd = 1)

[1] §5 87380 -0.07775222 2.17126687
% 938226 0.46392281 0.74896049
[

-0.24556829 1.39034371 1.09975487
-1.44682767
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E X FEFERVHEE

dim () Mmatrix ()
x <-1:12
dim(x) <- c(3,4)
[,11 [,2]1 [,3]1 [,44

[1,] 1 4 7 10
[2,] 2 5 8 11
[3,] 3 6 9 12

matrix.x <~ matrix(l:12,nrow=3,byrow=T)

t(x) #5H
AT TN I A TR
row.names ()
col .names ()
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Listing 2.1 Creating matrices

>

> yv <- matrix(1:20, nrow=5, ncol=4)

¥
[,1

1,1
[z,1

[4,]
[5,]

>

=
>
=1

R1

]
1
2
[3.] 3
-
5

cells
rnames
cnames
mymatrix

mymatrix
C1l C2
1 26

R2 24 68

>

>

Rl

mymatrix

mymatrix
C1l CZ2
1 24

R2 26 68

[,2

<— @) Create a 5x4 matrix

1 [.3]1 [.4]

& 11 16

7 12 17

8 13 18

9 14 19

0 15 20

c(1,26,24,68) = 2x2 matrix filled

c("R1", "R27") b‘f Fows

c("ci", "C2")

matrix(cells, nrow=2, ncol=2, byrow=TRUE,
dimnames=1ist (rnames, cnames))

matrix(cells, nrow=2, ncol=2, byrow=FALSE, =]
dimnames=1ist (rnames, cnames)) 2x2 matrix ﬁlleQ

by columns

53



Listing 2.2 Using matrix subscripts

> ¥ <=— matrix(1:10,
> x

[.11 [.2]1 [.,3]
[1,]1 1 3 5
[2,]1 2 4 B
> x[2,1

11 2 4 6 8 10
> x[,2]
[1] 3 4
= x[1,4]
(11 7
> ®x[1, c(4,5)]
[1]1 7 9

nrow=2)

[.41 [,
7

8

5]
9
10

54



Listing 2.3 Creating an array

> diml <- c("Al", "AZ2")
> dim2 <- c("B1", "B2", "B3")
> dim3 <- e¢("C1", "C2", "C3", "C4")
> z <— array(l:24, c(2, 3, 4), dimnames=1list(diml, dim2, dim3))
> Z
., ., C1
E1l B2 E3

A1l 1 3 5
AZ 2 4 6

Bl B2 B3
Al 7 9 11
A2 8 10 12

roo €3

BE1l B2 B3
Al 13 15 17
A2 14 16 18

r » C4

El B2 B3
Al 19 21 23
AZ 20 22 24




HIEIER B &

e

cbind () # {45 HEEEHE

country.data<-
cbind (character,numeric)ltogical)

rbind () # &ATHSREARE
data.frame () # REHEE

d <-
data \frame (character,numeric,logical)

head (d) #V7 10 24E 1 HI 61T

56



Listing 2.4 Creating a data frame

> patientID <- c(1, 2, 3, 4)
> age <- c(25, 34, 28, 52)
> diabetes <- c("Typel”, "Type2", "Typel", "Typel")
> status <- c("Poor", "Improved", "Excellent", "Poor")
> patientdata <- data.frame(patientID, age, diabetes, status)
> patientdata
patientID age diabetes status
1 1 25 Tyvpel Poor
2 2 34 Tvpe2 Improved
3 3 28 Tvpel Excellent
- 4 52 Tvpel Poor

Listing 2.5 Speclfying elements of a data frame

> patientdatal[l:2]
patientID age

1 1 25
2 2 34
3 3 28
4 4 52
> patientdatal[c("diabetes", "status")]
diabetes status
1 Typel Poor
2 Type2 Improwved
3 Typel Excellent Indicates age
A Typel Poor variable in patient
data frame

> patientdataSage <
[1] 25 34 28 52



Hlz=RY B2

FIZR AT UL A FRAE 2 A R KB n =
(BUETY, @M, FrRAESE) . BUEE

KR RIIRIAS,

list ()

%1l an

list(character,numeric,logical,

matrix.x)



Listing 2.7 Creating a list

> g <- "My First List"

> h <- c(25, 26, 18, 39)

> j <- matrix(1:10, nrow=5)

= k <=- c{"one", "two", "three")

> mylist <- list(title=g, ages=h,
> mylist

Stitle

[1] "My First List"

Sages
[1] 25 26 18 39

[[3]1]

[.1]1 [.2]
[1,] 1 6
(2,1 2 7
[3,] 3 8
[4,] 4 9
[5.] 5 10
[[4]1]
[1] "one" "two"

> mylist[[2]]

[1] 25 26 18 39

> mylist[["ages"]]
[[1] 25 26 18 39

"three"

. k) <—— Create list
= Print entire list

= Print second
component
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X 5 B2 BB B
?@

X RS ?}h%@

mode () “>§ ;3,/
R

class () g/
)
is.numeric () #i NTRUEEZ{FALSE

is.logi ’.Ql‘{))
@tor ()

is, C%
i%ata .frame ()



X R BY KB RY 7 I8y

b2
PR
ST %gujéf&
as.numeric() #%Tﬁ%?ﬁ&@%ﬁ@(
- %
as.logical () .
%

as.characto ()ﬁ

as.matr *&ﬂ?)

as@%ﬁ ame ()



Eg-2 EF4E X

% 100, 200, 400, 600, 800 AR, 14
73 numericX %+

numeric<-c (100, 200, 400, 600, 800)
Fnumerick;#t yfactor

factor.numeric<-as.factor (numeric)
&G factor . numericl I N

factor.numeric




Listing 2.6 Using factors

> patientID <- c(1, 2, 3, 4) <) Enter data as vectors
> age <- c (25, 34, 28, 52)

> diabetes <- c("Typel", "Type2", "Typel", "Typel")

> status <- c("Poor", "Improved", "Excellent", "Poor")

> diabetes <- factor(diabetes)

> status =<- factor(status, order=TRUE)

> patientdata <- data.frame(patientID, age, diabetes, status)

> str(patientdata) Displayubject
‘data.frame’: 4 obs. of 4 wariables: structure

S patientID: num 1 2 3 4

S age : num 25 34 28 52

S diabetes : Factor w/ 2 levels "Typel","Type2": 1 2 1 1

S status : Ord. factor w/ 3 levels "Excellent"<"Improved"<..: 3 2 1 3
> summary (patientdata) Displayobjer.t

patientID age diabetes status summary

Min. :1.00 Min. :25.00 Typel:3 Excellent:1

1st Qu.:1.75 1st Qu.:27.25 Tyvpe2:1 Improved :1

Median :2.50 Median :31.00 Poor : 2

Mean :2.50 Mean :34.75

3rd Qu.:3.25 3rd Qu.:38.50

Max. :4.00 Max. :52.00
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SIREIEANRITE

intake.pre <- ¢ (5260, 5470, 5640;,/6180,
6390, 6515, 6805, 7515, 7515,.78230,
8770)

intake.post <- c (3910 4220, 3885, 5160,
5645, 4680, 5265, 5975, 6790, 6900,
7335)

intake.pxel5]; intake.pre[c(3,5,7)]

v £= €(3,5,7) ;intake.pre|v]
intake.pre[l:5]; intake.pre[-c(3,5,7)]



3]

d <- data.frame(intake.pre, intake.post)

$ 5l H
dSintake.pre

[,1 Ji=5lH
d[,1]; dI[5,]

=

AY V4
> L
J}

Eq=

TR TT =R
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7

B2 FECRAE P (1 51 %"}?

attatch ()

detatch () %x
FERB, A h@é’%

with () )ﬁ
subset ( jgb

withd \
t orm ()



Function Purpose

length (object)
dim(object)

str (object)

class (object)

mode (object)

names (object)
c(object, object,...)
cbind(object, object,
rbind(object, object,
object

head (object)

tail (object)

1s()

rm(object, object, ...)

newobject <- edit (object)

fix(object)

Number of elements/components.
Dimensions of an object.
Structure of an object.

Class or type of an object.

How an object is stored.

Names of components in an object.
Combines objects into a vector.
Combines objects as columns.
Combines objects as rows.

Prints the object.

Lists the first part of the object.
Lists the last part of the object.
Lists current objects.

Deletes one or more objects. The statement
rm(list = 1s()) will remove most objects
from the working environment.

Edits object and saves as newobject.

Edits in place.
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F 1 miE

SR AR 28 A2 S0 AR B 5 2 SR AT H s Loy
TRUE, ANl € NFALSE. )5 & BEEN =Nt
RIEATIRIE

intake.pre > 7000

[1] FALSE FALSE-/FALSE FALSE FALSE
FALSE FALSE v.;TRUEr TRUE TRUE TRUE

intakecpre[intake.pre > 7000]

intake.post[intake.pre > 7000 &
intake.pre <= 8000]

intake.pre > 7000 & intake.pre <= 8000
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Eg-3 £ TFiE

SlE— 122|500 M &E vectorl

2, 4, 6, 8, ..., 48, 50
vectorl<-seqg(from=2, to=50, by=2)

i llvectorlF HZE20 LK vectorl[20]

HEHlvectorl T HIZE10, 15, 20N JCHR
vectorl[c(10,15,20)]

iElvectorlH 5510220 N L ER
vectorl[10:20]
iEHlvector1H{E KT 40/t &

vectorl [vector>40]
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Eg-4 T f# T1ER’TE

1 BAEMERLEMZSEH %
getwd ()
2 HRIAEHERAXEN d:/data/

setwd (“d:/data”)




(3) RHHYBHAF
WrieH S )am iAES R ?u

+I 7 *r /I %x
lLiisE 1a 2?’“’“)1%5%% (TRUE FALSE)
>, <, <=, >= ‘ﬁ/

VB EIT @ s
', ,
@%’Q |, 11
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P 4S5 REETRHKIERK

* ST ERIS A
* BT AMEREE

Statistical Packages

SAS  SPSS  Stata

\ \ / / Keyboard

~ ~—— Excel
XML — «— netCDF  [Gthor

Webscrapmg/ / \i HDFS
SQ

MySQL Oracle Access

ASCII

Text Files

Database Management Systems

C SRR I R I I SO




FE—MHEIN: NEF SR ER

H s &b r ] DUANIE S & BRI .
height<-c¢(1.75, 1.80, 1.65,
1.91)

L -

190,

weight<-c (60, 72,57,-90, 95, 72)

sqg.height<-height*2
ratio<-weight/sqg.height
t testi(ratio, mu=22.5)

1.74,
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ML B N ) oy — T 2

IR R Console (64-bit)

File Edit Misc Packages Windows Help

> mydata <- data.frame (age=numeric(0), gender=character(0), weight=numeric(0))
> mydata <- edit (mydata)

IR Data Editor

File Edit Help
gender
m

f

f

IR Variable editor [

variable | weight |

type (© numeric () character

NI OO0 I || &= |W |

ok | et | g




£ I8 MINERIZENE 1R

B E ORI
i HY

-~

Jread. table R Z N5 Ex t S AE

H10  KExcelH AR TN . exthg (il
XEFAERED BY . esvAg .

20 Mreaditable () Biread.csv () FRECE

BAEEANR

LRSS, FRMES — R
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El Nicrosoft Ezcel — data.txzt

] e &EE NEW HA0 #Re IEO FEQ B0 SPws ARG Adobe FIF(E) B EE
HANEA" BENEE NENE RN =N - ARG RN W 1 W - R TR W -@!
: el -2 - Bruls=EES P9 0 WM EEs-5-A-0
G26 3
A | B |
1 |weight  height
2 4. 17 1. 75 _
3 5. 53 1.8 REIEQ: [ 28 v @-21@Q X Ci @ TAw-
4 5. 18 1. 65 [SEhar
5 6. 11 1.9 ' Frorhn
g 4.5 1.74 #EiRmr | P
7 461  1.91 ——— B
- Iadesktop
8 517  1.75 © Jll|=
packages
9 4,55 1.8 HME ) phwlocom
10 b. 33 1. 65 ) ReadEsriShapefiles
11 5. 14 1.9 5 task
12 4,81 1.74 | [E] ehorall. txt
13 4.17 1.91 FHTE ) pre e
14 4. 41 1.75 .
15 3. 59 1.8 %l
16 L. 87 1.65 FH I
17 3. 83 1.9
- THEE: | data tx
13 6.03  1.74 «) [date. txt v [(#Fe )
19 4. 84 1,491 - RIFFER ) | e cRISERESRD Gk txet) F g 2
FT0 0. htm: *. himl)
20 4,32 1. 75 azﬁu::xh) * _ o el
21 4, 69 1.8 IR (RIS ahE) (k, tat) —
Tnicode 3 (k. txt]
22 Microzoft Excel 5. 0/95 TTERF (% xl=)
o7 Miecrosoft Exeel 97— Excel 2003 & 5.0/95 T1EHEE ~
2l
/
‘ﬁ N 74 N »
K8 TEExcel T B EHRAF Ntxt X
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i 9 BRSO g F read  tablé ()
PRk read . csv () BRE AN extikesvig 2 HY
A

XA, il 3R A5 R

csvIC M, IR TN

—HeRFTF B (U foreign) It | H 21 EL
Excel ; ~SAS, dbf, Matlab, spss, systat,
Minitab IR AL

77



read. table () HYf¥

1%L test.data<-
read.table("D:/R/test2.txt", header=T)

header=T#* /N ETERE — 1T 1E PR

read. table (file=file.choose () ,header=T)

A LSRR A, 228 5 501
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Eg-5 MM B g iels

A6 BE 1 B m MK, Ao e A s 15 DL SR

R T225,

[T

222 N B S SRR E

o5 1 2 3 4 5 6
Bem 175 180 165 1.90 1.74 1.91
hEkg\'60 72 57 90 95 72
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et (40)

— MO Ext SRS . RE—ATVE N — ] WA
— AT A = H B ERAT, TS E0E = (8]

read. table (“f/B” , header=T)

read.csv ("fIB” ,header=T)

# AN R B s

datal<-read. table ("d:/t.test.data.txt" , header=T)
bmi<- .datalsweight/datalSheight”2
t £ést(bmi, mu=22.5) #ti%
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Eg-6 1ZENE R 1 THE I

BRI R TG ANExcel}, FfFNt.test.txt
.

Hread. table R Fit BUZ A -

t.test.data<-read.table (“"X:/t.test.txt”,
header=T)

AP Et. test.dataF 1
attach (t.test.data)
ratio<-weight/height”2
t.test(ratio)

81



Eg-7 Zm'5 oK 2 M 50 N\ 2 1R

RBERZELEDH

R =M AN F i B 58w Bra, b e 2 il T

10, 9, fl11H/phEE L, W

77

U o~ \ﬁiﬁiiﬁ’ IEJE:

M TR N B R SRR B WA 27

SHE

b

C

SHE

apfk: 2,4,3,2,4,7,7,2,5,4
e 5,68, 5,10,7,12,6, 6
M 7,11,6,6,7,9,5, 10,6, 3, 10
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i
[~

xit

Lq
{ g [=
El Nicrosoft Ezcel — testl.txt “ ﬁ
) e &®EE WEW BAO ERO IEO BEQ ®O@ ¢ / %

w

NEEHRSSRIBE SRR F 9 o8 [ <X
haaa - 12 - | B L U= = =8 o sl
D4 - I3 - f
A | 8| ¢ | b | E | °F y)
1 |dav tvpe
2 2a QQ
3 4a
4 3a 1 1 N 74 (Y7A)
SR — 7 SR MR T 4
6 4da (
7 T a N
& 1l dayFitype &% HN—7%]
9 2a
10 5a
11 4a
12 5b
13 6b
14 8b
15 5b
16 10 b
17 7b
18 12




EQ-8 4 5 bR BN EURIRITH ESTh

#RHETCEL, Fitestl. txtH BN B LRAT FlBac,
header=T 7~ R B I AT
bac<-read.table("d:/anova.data. txt" 6 header=T)
# B baZi B EH 1) typeds#i VA 1 (factor)
bacStype<-as< fagtor (bac$Stype)

ba.an<-aov(lm(day~type, data=bac))
sunmary (ba.an)

boxplot (day~type,data=bac,col="red")
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1
1
D 1
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1
1
1
1
1
1
1
o — |
-
1
1
1
W — 1
1 \ 1
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1 \ 1
1 1
1
1
1
1
q—— 1
1
1
1
—_
N_
| | |
a b C

10 =i AU/ 1 B B A6 25 &




VAN

ll)&
Il)a'

EQ-9 HESThAFEL

1 ffexcel T HEFHIER

2 HREEHUAE R

3 AT A AT T E AT AR
boxplot (day~type,data=bac,col="red")

ba.an<-aov (lm(day~type,data=bac))

summary (ba.an)

86



P AREBEERIPRE
JIAS 24 2
JIAZ — R 2
Al CLAEL E R g T A2, BB O & 2% I I FE
Pt T, 2 e AR E TR, Ll 2E
ST K
R A DR T Y)Y
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“miEes 5IDE

R 7 H A7

(ﬂﬁim BL

Editplus (www.editplus.com-)

TinnR (http://www.sciviews.org/Tinn-R/ )
Ultraedit (www.uiltraedit.com/ )

Emacs (www.gnu.org/software/emacs/ )

Notepad++ 5/ NpptoRZH &

Chtip://notepad-

plus. sourceforqe net/ )

Illnl

)

HAREE 7l 55

Rstudio (FEFfEH ! )
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http://www.editplus.com/
http://www.sciviews.org/Tinn-R/
http://www.sciviews.org/Tinn-R/
http://www.sciviews.org/Tinn-R/
http://www.ultraedit.com/
http://www.gnu.org/software/emacs/
http://notepad-plus.sourceforge.net/
http://notepad-plus.sourceforge.net/
http://notepad-plus.sourceforge.net/

& TinnR — [E:\dist\3iB4#r. rl

j File  Edt Fommat Projects Search Options Tools B View Window Web Help

D&~ B #=ﬂﬁ=@@?.;’¢2=$§' f '-‘&=)

- R o = % : B M
B ¥ B = 2E Ao o W A BR&R B 2N
EDmmef|HDEd"?¥E§E| cor<-read.table ("E:/dist/phylocom results/comdist.txt"™,header=T)
d<—-as.dist (cor)
ﬂ F and 5 files "1, .q - phvho<—helust (d)
e EHIEE E:) A plot (phyhc, hang=0.1,cex=0.8,vlab="Phylogenetic distance”,xlab="")
[+ Ej Books B rel<-rect.hclust (phyhe, k=10, korder="red"™)
[ Condit
F-{) desktop L3 d2 <- cophenetic (phvhc)
= dist cor(d,d2)
) distancedecay
) EndMate X2
) group v
< | =
on UTMEEESS.. ) BRI 2 FEAE B, Fcondit EEEHEE ERvMASER, X EFERIFE raodal B GEHE

library (rgdal)

UTH<-read.table ("d: /futm. txt", header=T)

5F «<- SpatialPoints(chind (UTHEX, UTMEY), projd4string=CRS ("+proj=utm +zone=17"})
results<-spIransform(5F, CES("+proj=longlat™))
write.table (results, "e: /disc/UTH.txt")

£ fossil E P fearth. dist () i EFEMZ GFTEE

#

libkrary (fossil)

likbrary (ade4d)

UTHM<-read.table ("e: /dist/UTHZ . txt", header=T,na.strings = "HA4")
geodistance<—earth.dist (UM, dist = TRUE)

rrendi atAanmes—aS . mATTI® (mendd atanoes

R

11 TinnRARFIA T S =T~
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% C:Documents and Settings\newiFEHMEEEE.r — Rotepadtt+

THE GEED 2RO NEw $SRe EFEo B0 F0 E0® &SFe #§0w 2
: o 5 2 s & hig xx B (=12 e

= ReeEl -

1 par (mfrow=c (2,4} )

2 require (datasets)

3 require (grhevices)

4 require (graphics)

S ¥ “<— rnorm(50)

& opar <- par(bg = "white")

7 #1

a plot (x, ann = FALSE, type = "n"}

9 abline(h = 0, col = gray(.530))

10 lines(x, col = "green4", lty = "dotted")

11 points(x, bg = "limegresn", pch = 21)

12 title(main = "Simple Use of Color In a Flot",

13 xlab = "Just a 1sper of a Lakel",

14 col.main = "blue", col.lab = gray(.8),

15 cex.main = 1.2, cex.lak = 1.0, font.main = 4, font.lab = 3)
16 £z

17 par(bg = "gray")

a8 pie(rep(l,24), col = rainbow(24), radius = 1.8)

19 title(main = "2 Sample Color Wheel", cex.main = 1.4, font.main = 3)
20 title(xlab = " (Use this as a test of monitor linearity)"™,
21 cex.lakh = 0.8, font.lak = 3)
22 pie.=ales <- <(0.12, 0.3, 0.26, 0.1l6, 0.04, 0.12)
23 names (pie.sales) <- c({"Blusberry", "Cherry", "Zpple", "Boston Cream",
24 #3

%12 NotePad++X X RIFIAK] 5= &N




1:1

Console

install.packages( ' DMwR"

installed. packages

old.packages

update.packages

- o -
2 test_0.R
AN Source on Save K & -

RSiteSearch('neural networks'

& (Top Level)

2015-01-91 2014-91-91
2015-12-31 2014-12-31

RStudio

oo v Addins -

Environment  History

- ~= Run b | Source - T

R Script

0.00
0.00
1.37
2013-91-01

2013-12-31

=l | Import Dataset ~ ¥

Glebal Environment =
Data

news_table
Values

IS_range

strurl

tables

tablesl

ul

warn_infor

"4

23 obs. of 2 variables

int [1:99] 234567 8910 11 ...

"http://sports.163.com/zc/"
List of @
List of 4

L Project: (None) -

List =

"http://stockdata.stock. hexun. com/2008en/ZxCWE...
"Error(s) detected in the uploaded dataset"

Files Plots Packages Help  Viewer

5 Export -

R

13 RStudioX|RJil4

NE=s

ST
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Eg-10 [al)3 7 AR ZR

o 0 ALERRHAT BT IT, B E SR X R T AR
M, BT, AT R A

R3S AR o ) 5

UZ ST 20 22 24 26 2877307 32 34 36 38 40 42
mm

J&piE 8.4 9511181014 133 148 132 147 164 165 189 185
%

92



RN =545

5% DL AR RS NG 2 gmiE2e ., 117 Nregression.r
A

rate<-c (20, 22, 24, 26, 28,)30, 32, 34, 36, 38,
40, 42)

impurity <-c(8.4,,.9.5,,11.8, 10.4, 13.3, 14.8,
13.2, 14.7,~16.4, 16.5, 18.9, 18.5)

plot (impurity~rate)
reg<-lm(impurity~rate)
abline (reg,col="red")

summary (req)
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EITHIZR

BN BEX AWV

1 #ilsource () Kz

source(“d:/regression.r”)
L RINAS G i ainie 7

Eﬁgﬂl: RGui>File>Open Script

3 EHAAMNEIRZE G

ctrl+c, ctrl+v

#Ctrl+RIZAT
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(5) R&HE

Simple Use of Color In a Plot A Sample Color Wheel January’ Pie Sales Notched Boxplots
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=7k e

plot () Z:illEm B3 2 M
hist() BHHE
boxplot () FHZE
stripchart () R E
barplot () 2RIEE ‘\%L’;/

dotplot ()Xé?%

piechazf()| GFE
in } Ton.plot()

ot ()

Or
R




dist

40 60 8O 100 120

20

speed

R

14 E S

tooth length

15 20 25 30 35

10

Guinea Pigs' Tooth Growth

o i 4
AT B
— L
0 Ascorbic acid
7 o B Orange juice
I I I I I I
05 05 1 1 2 2

Vitamin C dose mg
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II)Q'

Kk Fez

lines () WShnZ

curve () WSHNHIZE
abline () % E%@E’J?ﬁ
points () WA

segments () itﬁéj% ‘%/

arrows () His

axis () :I:T )f’
box ()
tlt% Dcf
m%ext () K& jJI?

l

xfi’

%‘e"?@
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A "
= ESH

ZH RN, ERA e AR NAY FHEIAE
font= 4K
lty= ZRHY
lwd= Z%E
pch= RiHJRM,
xlab= 7R
ylabs LR
xXirg= AR50
yIim= ZLLpRi0E
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Eg-11 SEf5l¢z &

A RO B 222 [R5 O BEALEL, 700l iy 44 N 3
x <- runif (50,0,2)
y <- runif (50,0,2)

ZPREER T IGE PG TN TR
BUASER” . RS <Ak

plot(x, y; main=" ? , xlab="
» \ ylab=“ n)

text/(0.6,0.6," ")
abline (h=.6,v=.6)
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2.0

15

1.0

0.5

0.0

Main title

]

0.5

R

)
o
] [
o
e ]
]
]
L]
2 o
o ]
[
]
o i Pt
oy
o
=]
|
1.0
¥-label
subtitle

15 2K

Sl

2.0



Eg-12 3 T IRLG[E

plot(x, y, type="n", xlab="", ylab="", axes=F)“#i]
FLEIG T, AebUER %

points (x,y) #INIIALER &

axis (1) #USHNAEHE

axis (at=seq(0.2,1.8,0:2), -side=3) #¥sINY\%H
box () #4h5F U B 1) IAHE

title (main=" ", sub=" ", xlab="

’ 4

1A , ylab= " 1A} )
LRIV A A N RS N D
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par ()

par (mfrow=c (2, 2)

53

17— 1%

b2

Freguency

Frequency

35 o 10 20 30 40

25

15

Z

Histogram of islands

—— —
[ I I |
0 f000 10000 15000
islands
Histogram of sqrt(islands)

1T 1T T T 1T T 1
0 20 40 &0 &0 100 140

sqrt(islands)

Freguency

Density

30 40

10 20

0

0.04 0.08

0.00

Histogram of islands

2 1111 ¢ ¢ 1

[ I I 1
] 5000 10000 15000

islands

Histogram of sqrt(islands)

Tpo 2 3 2

0 20 40 60 80 100 140

sqrtislands)
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Il)&

EIRB

iz LARIATTE=

24

x <- rnorm(100) # ZERGFENLEL
hist(x,freq=F) # ZH#H|E A&
curve (dnorm(x) ,add=T)# ¥shNAHZE
h <- hist(xy plot=F) # ZH|HHTE

ylim <> xange (0, h$density, dnorm(0)) #1X
TE YN DB VB [

his€(x, freq=F, ylim=ylim) #ZH|H T K

curve (dnorm(x) ,add=T, col=" "y #EUSIIHRZR
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04

0.3

0.2

0.1

0.0

Histogram of x

5

Density

18 fERAEHET

04

0.3

0.2

0.1

0.0

Histogram of x




Eg-12 &Hi# E

Listing 6.5 Ple charts

par (mfrow=c (2, 2))
slices <- c(10, 12,4, 16, 8) = Combine four
lbls <- c("US", "UK", "Australia", "Germany", "France") gn“ﬂminujune

pie(slices, labkels = lbls,
main="Simple Pie Chart")

pct <- round(slices/sum(slices)*100) < Add
l1blsZ2 <- paste(lbls, " ", pct, "$%", sep="") percentages
pie(slices, labels=1bls2, col=rainbow(length(lbls2)), to pie chart

main="Pie Chart with Percentages")

library(plotrix)
pie3D(slices, labels=lbls,explode=0.1,
main="3D Pie Chart ")

mytable <- table(state.region) Create chart
1bls3 <=- paste(names (mytable), "\n", mytable, sep="") from table
pie(mytable, labels = 1lbls3,

main="Pie Chart from a Table\n (with sample sizes)")
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A\

Simple Pie Chart

UK

Australia

Aust

Germany

3D Pie Chart

UK

Germany

France

Pie Chart with Percentages

UK 24%

US 20%

Australia 8%

France 16%

Germany 32%

Pie Chart from a Table
(with sample sizes)

South
! Northeast
9
North Centra est
12 13
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Fan Plot [

us ()
France UK

Australia Germany

é“;;’ v
library (plotrix)
slices <- ¢ (10, 12,4, 16, 8)
lbls <- c¢("US", "UK", "Australia", "Germany", "France")
fan.plot(slices, labels = 1lbls, main="Fan Plot") 1o



x* E5%: RETAE ARG -——sETRL Bt

Case-1: Data structure & Plotting

REmap devtools); install_github('lchiffon/REmap’
map_for_province X
data data. frame(country = mapNames(x), value = 5 * sample(length(mapCList[[x
out remapC(data, maptype = x, color = 'skyblue’
plot(out

map_for_provincel " chongging”

Case-2:

. . Case-3: Web Crawlers via R
Image processing with'R

SPRINGER BRIEFS IN COMPUTER SCIENCE

Talit eciano
Introduction to
Image Processing
Using R library(XML)

Learning by Examples u 'http://tech.163.com/special/@00941GJ/top1000.html’
url htmlParse(u, encoding="GB2312")

tables readHTMLTable(url)

names(tables)

raw tables[[6]] 111
raw

@ Springer
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