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The R Foundation

The R Foundation is a not for profit organization working in the
public interest. It has been founded by the members of the R
Development Core Team in order to

+ Provide support for the R project and other innovations in
statistical computing. We believe that R has become a mature
and valuable tool and we would like to ensure its continued
development and the development of future innovations in
software for statistical and computational research.

Provide a reference point for individuals, instititutions or
commercial enterprises that want to support or interact with
the R development community.

Hold and administer the copyright of R software and
documentation

R is an official part of the Free Software Foundation's GNU
project, and the R Foundation has similar goals to other open
source software foundations like the Apache Foundation or the
GNCOME Foundation.

Among the goals of the R Foundation are the support of

continued development of R, the exploration of new methodology,

teaching and training of statistical computing and the organization
of meetings and conferences with a statistical computing
orientation. We hope to attract sufficient funding to make these
goals realities.

The R Foundation Statutes can be downloaded as PDF file in
English or German.
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The R Foundation

The R Foundation is a not for profit organization working in the
public interest. It has been founded by the members of the R
Development Core Team in order to

Download
@ CRAN

-] Provide support for the R project and other innovations in
statistical computing. We believe that R has become a mature

R Project

About R
Logo
Contributors
What's New?
Mailing Lists
Bug Tracking
Development
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Search

R Foundation

Foundation
Board
Members
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Donate

and valuable tool and we would like to ensure its continued
development and the development of future innovations in
software for statistical and computational research.

Provide a reference point for individuals, instititutions or
commercial enterprises that want to support or interact with
the R development community.

Hold and administer the copyright of R software and
documentation

R is an official part of the Free Software Foundation's GNU
project, and the R Foundation has similar goals to other open
source software foundations like the Apache Foundation or the
GNCOME Foundation.

Among the goals of the R Foundation are the support of
continued development of R, the exploration of new methodology,
teaching and training of statistical computing and the organization
of meetings and conferences with a statistical computing
orientation. We hope to attract sufficient funding to make these
goals realities.

@ Documentation

ThejR Foundation Statutes can be downloaded as PDF file in
Eng}ish or German.

Manuals
FAQs

The R Journal
Books
Certification
Other
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Links

Bioconductor
Related Projects

Korea

https:/ftp.harukasan.org/CRAN/

https://cran.yu.ac.kr/
https://cran.seoul.go.kr/
http://healthstat.snu.ac.kr/CRAN/

https://cran.biodisk.org/

http://cran.biodisk.org/

Malaysia
https://whe.upm.edu.my/cran/

http://wbe.upm.edu.my/cran/
Mexico

https://cran.itam.mx/

http://cran.itam.mx/

http://www.est.colpos.mx/R-mirror/

Information and Database Systems Laboratory, Pukyong National
University

Yeungnam University
Bigdata Campus, Seoul Metropolitan Govermment
Graduate School of Public Health, Seoul National University, Seoul

The Genome Institute of UNIST (Ulsan National Institute of Science
and Technology)

The Genome Institute of UNIST (Ulsan National Institute of Science
and Technology)

Univerisiti Putra Malaysia
Univerisiti Putra Malaysia

Instituto Tecnologico Autonomo de Mexico
Instituto Tecnologico Autonomo de Mexico
Colegio de Postgraduados, Texcoco
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Search
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FAQs
Contributed

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:

» Download R for Linux
» Download R for (Mac) OS X
I » Download R for Windows I

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!

The latest release (2018-12-20, Eggshell Igloo) R-3.5.2.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 is available here.

* Contributed extension packages

Questions About R

* 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.

11
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» Base R SoftwareS MEHSIC]

R for Windows
Subdirectories:
base Binaries for base distribution. This is what you want to install R for the first time.
Binaries of contributed CRAN packages (for R == 2.13.x; managed by Uwe Ligges).

CRAN contrib There is also information on third party software available for CRAN Windows services
Mirrors and corresponding environment and make variables.
M 1d contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13.x;
Task Views o com managed by Uwe Ligges).
Search Tools to build R and R packages. This is what you want to build your own packages on

Rtools . : :

Windows, or to build R itself.

About R
R Homepage G . : . . .
The R Journal Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case of questions

/ suggestions related to Windows binaries.
Sofware ! d th d R for Wind
R Sources You may also want to read the R FAQ and R for Windows FAQ.
R Binaries . L . . : .
Pack Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with
=acxases downloaded executables.
Other
Documentation
Manuals
FAQs
Contributed
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Search
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R Homepage
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R Binaries
Packages
Other

Documentation
Manuals

FAQs
Contributed

R-3.5.2 for Windows (32/64 bit)

Download R 3.5.2 for Windows (79 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 matches the package distributed by CRAN, you can
compare the mdSsum of the .exe to the fingerprint on the master server. You will need a version of mdSsum for windows:
both graphical and command line versions are available.

Frequently asked questions

* 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?

Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.

Other builds

» Patches to this release are incorporated in the r-patched snapshot build.

* A build of the development version (which will eventually become the next major release of R) is available in the
r-devel snapshot build.

* Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR=/bin/windows/base/release.htm.
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HLo R for Windows 3.5.2 £(Z) ExsHZsUMR?

BAES ALE FH7 HALY, "O2"S SYUW FLAL,

GNU GEMERAL PUBLIC LICENSE ~
Version 2, June 1991

£ 222 R for Windows 3.5.2 £(F) 02 SE0 AT ZaAUD,

AZSHAR{E "THE"E EYSIHAIS, OHE SCIE HYalAIZE, "ROE7"E EYoHHAIZ,

C:%Program FilesR¥R-3.5.2 ‘ S0t 7((R)...
Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies

(4% i &5 287 28(D)

<s=()

< 512(p)
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of this license document, but changing it is not allowed.
[ = ] 32 |
Preamble
The licenses for most software are designed to take away your
ﬂfeadam.ta éhar‘e ?r.1d change it. By ca{ntra.st, tr?e GNU Gengré\ Publlci w A4 1.2 MB © [IAS 618 S710] 4x0] TR
H <sz@)| || cem> e
A o 28 B9 ) . . B
G RO SRS UE J4E HEARALTR R R o P BAZ ENARSLT
F|  sn=z=ame meageus opig g Am oy s5w @s 2oL, VSR E ERH AR EE S AR EAHD HE TE BAe HAAD, EHHD AT YR 7Y L4k NS FAHUNEL, 8
— S AdrE U7 DR "TE"S SN
A e e SRS, C1e BAE LA RO S O ves (2822 73)
=0 c == So%= S Pl c = So%= .
=& = == @ No (7122 42) AgR EE 22 21 >
B | [zo=R)... Core Files 84.7 MB
[] 32-bit Files 48.5 MB
4-bit Files 50.3 MB
essage translations 7.3 M8

rx
r
I3
4
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o
4
nx
=
=2
(]
to
ek
B
[
(1]
o

: 143.2 MB
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s R for Windows 3.5.2 24| 22
OiE ARIE 2712 BESAIRSUT R .5.2 24 ¢
E7 =2F0| R for Windows 3.5.2 2 EX& 2EZSULL £
R for Windows 3.5.2 2 £71 JE0IM S7I2 Z2510% sk AlSHg HEBIAL, "O2"S AE B2 7S AR Z2AR0) gREL,
SAsAA2,
== "AE'E ST ZAT VLA,
OO E EE:
[] stz =20] ojol= 45(p)
[] =2 2= ooz 24(Q)
R AEZ HES:
YA LAEZ N HEFPES HESIME
RE .RData &t S3t TEFYLH
PEEY TE(n) > Ha =2(h)
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R Studio C+&2E

= RStudio= R2 AE517| €4l &= S8 71 &4 (Integrated Development Environment IDE) O|LC}.
» fl H3IR A E 0| 8310 & (http://www.rstudio.com)dl0] R StudioE CH2EE o 4= QILC}.

[R Studio Home Page] [R Studio Download]
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® . = = Choose Your Version of RStudio
Download RStudio s = o
u I o i ' - - RStudio is a set of integrated tools designed to help you be more productive with R. It includes a

. Discover Shiny console, synt lighting editor that supports direct code execution, and a va
Open source and enterprlse-ready tools for plotting, viewing history, debugging and managing your workspace. Learn More about
professional software for R BSOS

shinyapps.io Login

Discover RStudio Connect

T !
o e | ZIP explorer rmarkdown
: i
: - ~
ggplot2

RStudio Shiny R Packages
0 d l l O Balal o
RStudio makes R easier to use. It Shiny helps you make interactive ac:; :svteooe':(e':n:::t:f::ful:_::of v o N : D
includes a code editor, web applications for visualizing P o lg o P ot dot License AGPL Commercial AGPL Commercia
debugging & visualization tools. data. Bring R data analysis to life. - Incluces ggplot2, dpiyr,

Markdown & more.
& Download @ Learn More @ Learn More

© Learn More
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R Studio Ax| £&A]

= RStudio €2l= 0{&2] 22C}. of2fe] 2™ =M= 2lstH S2[7t ELt.

Studio
RStudio Desktop 1.1.463

Installers for Supported Platforms

7
{3 RStudio M x|

r
{» RStudic 2%

7
{3 RStudio &%

=)

RStudio #X| 2&

SELICH A Z2IHME OIS

&3 AR HY
RStudio(S)E £X1E EOE U ZHE.
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R Studio IE{i{|0] A
= RStudioE A3H5}H 2120f Console &, 222 2|0]| Environment &, 222 0}2}j0]| Files 0] ZEA|EIC}.
|2] 00|22 =2™ Script 20| LIEHACE,

@)
(@)
-
(7)]
o
(0]
o)
o
rjn
IR
4o

o
File Edit Code View Plots Session Build Debug Profile Tools Help
o -k 2 - H B ) - Addins ~ & Project: (None) ~
@] untitled1 - Environment  History  Connections |
Source onSave | (4 /7 - *Run | *¥ Source  H # Import Dataset ~ | & List -
1 “ Global Environment ~
Environment is emph

Environment &

Script &

Files Plots Packages Help Viewer =]

[+} | New Folder @ Delete »] Rename @‘Mme =

1’ Home
A Name Size Modified
.Rhistory 106 B Jan 17, 20189, 7:2.
1:1 (Top Level) 3 R Script 2 R
Console  Terminal = T APEA A Office M4 T
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 File =}
'citation()' on how to cite R or R packages in publications. o

Type 'demo()' for some demos, he'lp() for on-Tine help, or
‘help.start()' for an HTML Tp.
Type 'q()" to quit R.

. Console &t
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R Studio 2IE{1{|0] A

Script &
- ICE UREHD S| QUTH Y
« AJUES MHSHT AES NUH 4+ UL
€ rs
File Edit Code View Plots Session Build Debug Profile Tools Help
@ - R - H = - Addins ~
@ | Untitled1 @] introR —
7 Source onSave = L /- = Run | *= Source -
1 # Hierachical Clustering A
2
3 data<-matrix(c(68, 72, 94, 68, 92, 85, 77, 88, 71, 85, 71
4 90, 80, 70, 87, 74, 94, 88, 65, 77, 68, 63,
5 60, 62, 74, 67, 74, 61, 80, 90, 92, 91, 84,
6 93, 73, 81, 61, 61, 60, 62, 71, 94, 95), 11,
7
8 colnames(data)<-c("Bl 2", "ZAHEZ", "===HAH", "
9 rownames(data)<-c("Tokyo", "New York"™, "Hanoi", "shanghai
10
11 dd<-round(dist(data), 1)
12
13 cl<-hclust(dd)
14 plot(cl, hang=1l, main = "} =48 ZI =24 : ZEAHZH")
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R Studio QIE{H|0|A

Console &
= RIEEHIE & g
= Script ZH0f|A 2}d5tn AMSHSH A C Al Zat MSHSE A o] QL Q8 HA|R| S& Console ZH0j| EA|EICE.

[ R
File Edit Code WView Plots Session Build Debug Profile Tools Help
@ - R - H | & - Addins
Source = 5
Console Terminal —
> data<-matrix(c(68, 72, 94, 68, 92, 85, 77, 88, 71, 85, 71, 83, 73, 63, 79,
- 90, 80, 70, 87, 74, 94, 88, 65, 77, 68, 63, 73, 80, 63, 62,
- 60, 62, 74, 67, 74, 61, 80, 90, 92, 91, 84, 88, 63, 72, 71,
- %3, 73, 81, 61, 61, 60, 62, 71, 94, 95), 11, 5, byrow=TRUE)
> colnames(data)<-c("dIZ2&", "ZAIFEZ", "==7d94", "= HUE", "AsHI Hg"
d
> rownames (data)<-c("Tokyo", "New York"™, "Hanoi™, "shanghai", "Moscow", "seoul"
, ""London™, "Paris", "Dubai™, "Delhi"”, "stockholm')
> head(data)
HlE2E SAREE =250l 2=2208d =
Tokyo 68 72 94 68
New York 85 77 88 71
Hanoi 71 83 73 63
shanghai 90 80 70 87
Mo scow 94 88 65 77
Seoul 63 73 80 63
I=HEz| A
Tokyo 92
New York 85
Hano1 79
shanghai 74
Moscow 68
Seou’l 62
>

20
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Environment & / History 2 / Connections &

Environment History Connections p——

. — ,
=" | “* Import Dataset ~ » List -

-‘b Global Environment -

Data
Ocl List of 7

data num [1:11, 1:5] 68 85 71 90 94 6.
values

dd "dist’ num [1:55] 20.2 27.7 42.5 4.
Environment History Connections p—
= = %= To Console | —4" To Source = @ 4

data<-matrix(c(68, 72, 94, 68, 92, 85, 77, 88, 71, 85..
90, 80, 70, 87, 74, 94, 88, 65, 77, 68, 63, 73, 80, 6..
60, 62, 74, 67, 74, 61, 80, 90, 92, 91, 84, 88, 63, 7.
93, 73, 81, 61, 61, 60, 62, 71, 94, 95), 11, 5, byrow.

9 Mew Connection

Connection Status

colnames(data) <-c("HI2E&2", "ZA|HEZ", "';.:E%Eéj", "
rownames (data) <-c("Tokyo"™, "New York™, "Hanoi', "shan..
head(data)

Environment  History Connections ]
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R Studio 2IE{{|0] A

Files 2t / Plots 2 / Packages &t / Help & / Viewer &

Files Plots Packages Help Viewer ]
07] New Folder @  Delete _-1_ Rename a' Moaore = 3
Q Home
A Name Size Maodified
| Rhistory 106 B Jan 28, 2018, 7«
LR
[ APEXHAIE Office A4 THe
Files Plots Packages Help Viewer ]
& 7zoom - Export ~ | @ j_" “s, Publish ~ >
A 2EEN 1 2T 2Y
(]
w |
el -
£~
o
L ; — o w E o . O — [ -
T o J g ® @ © & o & 3 ©
0 8 8 a £ & > 8 o 2
c o = x = I ¢ €
m o O 8 = o
N - = = @ —
w w Z
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R Studio 2IE{1{|0] A

Files 2t / Plots 2 / Packages &t / Help & / Viewer &

Files Plots Packages Help Viewer e [

& instan @ update
MName Description Version = _

User Library -~ ° 0_17\H77|‘Z| AE-IZIEl_I ]IH;IZI %% H_Al
abind Combine Multidimensional Arrays 1.4-5 o AHE—S— HH;'Z'% AE-I;_(|6|'7'I L—|‘ %‘l E”OlE
AnnotationD... Annotation Database Interface 1.42.1
assertthat Easy Pre and Post Assertions 0.2.0
backports Reimplementations of Functions 1.1.2

Introduced Since R-3.0.0

Files Plots Packages Help Viewer e [
= = 6 =
R: The Normal Distribution ~
Normal {stats} R Documentation = . R % Al--g-%l-% E% E%%l'% i"oll
tribut + Help 2 @22 Atto| A4 Lo 233
The Normal Distribution UAEZ o2iaA ZTHE &0l
11— d " = =2 T

Description

Density, distribution function, quantile function and random
generation for the normal distribution with mean equal to mean and
standard deviation equal to sd.

Files Plots Packages Help Viewer ey [

23



| Files Plots Packages Help Viewer =[]
@ © 1 New Folder I ©  Delete ] Rename {S} More v
‘ C
A Name Size Modified
t.
hiberfil.sys 0B Jan 1, 1970, 9:00
1 Intel
pagefile.sys 0B Jan 1, 1970, 9:00
[ PerfLogs

] Program Files
[ Program Files (x86)
[ Shopping
swapfile.sys 0B
1 Temp
] Users

[ windows

Jan 1, 1970, 9:00

Options

R version:
General . =
[Default] [64-bit] C:\Program Files\R\R-3.5.2

Code Default working directory (when not in a project):
™0 Appearance E:/09. Rproject Browse...
— S
Re-use idle sessions for project links

Pane Layout A
 Restore most recently opened project at startup
| Packages ¥ Restore previously open source documents at startup
¥ Restore .RData into workspace at startup
@ R Markdown Save workspace to .RData on exit: Ask =

=
&2 Sweave ¥ Always save history (even when not saving .RData)
= Remove duplicate entries in history
v Spelling
Show .Last.value in environment listing
W civsw ¥ Use debug error handler only when my code contains errors
Automatically expand tracebacks in error inspector
“8 Publishing yEP P
Wrap around when navigating to previous/next tab
B emina 1

' Automatically notify me of updates to RStudio

@ ek

Change...

Apply

®
@

®

-] BEZ 225101 4

= [New Folder] HES
=20},

New Folder 20| E2|H = 0|52 &9 (0], R_Project 5)

[Tools > Global Options] & ME{SHC}.
Options &0| E2|H [General]
directory &529| [Browse] HES Z22I5IC}.

7| 2Fol LILO 2 AFRSH ZEHE MEHSID [OK] HES

EH
| S |

=20]|A Default working

0||
d

EE =

24



Pane Layout Serialization

| Packages Line ending conversion: Platform Native ~

@ & Markdown Default text encoding:

[Ask]
@ sweave

4% Spelling
W Givsvn
“& Publishing

W eminal

OK

R Studio O\l = A3 HEO
OlC} ol Ij=9lFE MHS UTF-8 HiAlo 2 M5l 0f 5t

Editing  Displfly fompletion

Ensure that source files end with newline
s Appearance Strip trailing horizontal whitespace when saving

(3

Choose Encoding

[Ask]

CP949 (System default)
ASCII

BIG5
GB18030
GB2312
1SO-2022-JP
1SO-2022-KR
1SO-8859-1
1SO-8859-2
1SO-8859-7
SHIFT_IIS

llutrs

WINDOWS-1252

Show all encodings

Q[ o

roll

=0] A2 BEAE|] 2= 327t
Ct.

[Tools - Global Options] & MEiSHC}.
Options &0| E2|H [Code] &F0A [Saving] &S
IEHSEL

Default text encoding &-=29| [Change] HES E2ISICL.

Choose Encoding 20| E2|H [UTF-8]2 MEHSITE.

[OK] HE= 2=I6I0 48 S 2 =Sl
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Hiole +<

L. REIO|E] &

ColE 7

= ROIA AHREI= BIOJE S8 mode() &4

RHOIH &4

2 (numeric) : AR 0|20|1X oM 43 (integer) 2t A+ (double) 22 F1EE

=2/ (logical) : & == AHAQ| =2|Z{0[Lt =] AR A thel =2

B2 (character) : 2Lt E2AHE

2 A28 (complex) : M40t 542 LHE A4

is.numeric(x) T2 L is.integer (x) =y is.double(x) A4S
is.logical (x) =2 % is.character(x) &A1& 65 is.complex(x) =443 H
is.na(x) NAOG £ is.nan(x) NaN O & is.null NULL {£
is.infinite (x) B5k42] 65 is.finite (x) [tz o8

NA : ZZZt(Missing value)
NULL : Ci|O|&{ R3d=t Atz 2| ZO0| &= 021 H|O{U= &k

NaN : 8tHo = o7t 2715t 4=

27




HIOJE A=

7}. ROJIM AFRE|= HIO|Ef L2

CjoJE] L=

* ROIM M-EE|= H[OIE] +2= ChS3} 2Lt

e

HIEq (vector)

L&

o

StLt O|&te| AF= 4fC 2 1AHRIe| Atm AR

A= H

ook

A
T

c(), rep(), seq(),
sequence() &

ai= (matrix)

S2ot R Atz YO 2 g E At SOl 231 A2

cbind(), rbind (), matrix ()

o

E([o]]=pe=icy] o]
(data.frame)

40t BEX|Z TAE 23t9l0| AR TE

data.frame()

< (arrary) SUSH YO 2R gfO 2 T E 2a+2] O|Ao| Atm % array() &
2| AE (list) MZCIE AR RO 2 AH0| 7150tH AR A S 7t A2 Atz | list()
Q29I (factor) HE| 47| S HFY OO|HE /AR Z= ARfAR factor(), ordered() &

AlAIE (time series)

-

AlZE St 20| YL AZL AR E HSH= AR

ts()




HIO|El L&
L. HlE{ (Vector)

4
- WIE|Z MAET| SIBIALE () HARE AHBSA| 0171 ZLORKE] MES MBI
- WE{2 5 ) O|Ate| AR PME AR TZEN RO AHE 2| SUIN 71 7120| El 242 A

R CODE R OUTPUT

x{-10 > x <10

y<{-c(1,2,3,4,5) >y<-¢(1,23,4,5)

>z <-c(x,Y)
z(-clx,y) .,
str(z) [1]10 1 23 4 5
length (2) > str(z)

num [1:6] 1012345

> length(z)

[1] 6

29



Ho[E] £
L}, HlE{ (Vector)

N

2 W

o 1
0] 012l H0|E{
A

o

=]
SAI2
g

=

L
A

ET

R CODE

y(-c(1,2,3,4,5)

a (- c('one’, 'two’, 'three’)
d{-c(y,a)

str(y)

—_

str(d)

# A EAY0| ZEEH EAY O 2 HEHEICE

MAE U)ot ORI R B8 22 HlO|EIS MEE (' EE °) 2 2 Y40z 1Y

R OUTPUT

>y <-c(l, 2,3, 4, 5)

> a <- c¢(‘one’, 'two’, 'three’)

Chr [1:8] lllll lI2ll II3II ll4ll ll5ll Ilonell Iltwoll llthreell

>d <-c(y, a)

>d

[ "1 2" "3" "4" "5" “"one" "two"
> str(y)

num [1:5]12345

> str(d)

"three"
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Ho[E] £
L}, HlE{ (Vector)
=] HE]

= TRUE®} FALSE 2}= =2|2{2 = 0|F0{2l H|o|E
» =2 HE = F2 HI0[F S HlwE of AFEStct.

R CODE R OUTPUT

b (- c(TRUE, FALSE, TRUE) > b <- ¢(TRUE, FALSE, TRUE)
str(b) .

[1] TRUE FALSE TRUE

> str(b)

logi [1:3] TRUE FALSE TRUE
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E([o]]= 3
L}, HlE{ (Vector)

HIE] G Al

4IE] OflA] (1/2)

# A YE 22 SLSt= HIoIE 4

seq(1, 7, by=2) # from, to, by, length, along
seq(1, -1, by=-0.5)

seq(1, 7, length=3)

rev(seq(1:5)) #rev: Azl +AME Jeo2 UEE gl 5:1

# 40| 2h= k| = C|o]E] dd

rep(c(1,2,3), 3) #rep(a, b)=ag b s
rep(1:3,3) #abes afE b7tA|Q] 4

rep(c(4, 2), times=2)

rep(c(4, 2), times=c(2, 1))

paste('no’, 1:3) #HHEE|= ZAL0| ZAE 20iF

32



HIOlE HL=

L}, HlE{ (Vector)

HIE] G Al

HE] oA (2/2)

vecl (-c(1,2,3,4,5) #1~57R AARE Z+= vecl Ha MY
vecl [2] # 5 B =

vecl[c(2,3,5)] #veclQ|2, 3,59 &0t EJH

vecl[c(-2, -3)] #veclQ| 2, 3tHM A= Zf ARA|

vecl[vecl ) 2] #veclO|A 2ECEHZ 440 B

vecl[2] (-6 # 5 BH& IZ|2| 22t0] 622 CHA|E

replace(vect, 3, 2) # vec12| N HM At 2E 22 HE < replace (HE, 2], Zt)
append(vecl, 8, after=5) # vec12| 58 2t= CFS0]| 82 A < append (HE], Zk, after=2]2])
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HIOlE HL

C}. 3 (Matrix)

2 oAl (1/2)

#MH (matrix) 2 2] H4-S0| O|AtIM 02 B Q= THAI =,
#HHAS MM5I7| IS = matrix () 45 AFR

#matrix () &< 0]2[0]l cbind (), rbind(), dim() S& 0|25}0] #EH S MMAIZ £

ojo

matrix(1:9, nrow=3) # nrow : 89| 74 2| A

matrix(c(1,4,7, 2,5, 8, 3, 6,9), byrow=T, ncol=3) # ncol : 2| 75~ A[H, byrow=T : &l 7|2 HHS 4
r1{-c(1,4,7) #r1, r2, r3 3 HiE] MM

r2{-c(2,5,8)

r3{-c(@3,6,9)

rbind(r1, r2, r3) #rbind : 2 7|02 At

cbind(r1, r2, r3) # cbind : g2 7|02 Ast




Cl|ojE] 1=

C}. i (Matrix)

A Md51|

+ 8 (matrix) 2 SUsH HO 2 T 23t2lo] Ho[E| 72

= Ho| at2lat Hol allS 2= WH2 stof|A e W at= g FAFH0|Lt =2

A= oA (2/2)
m1 (- 1:9

dim(m1) (- c(3, 3)

frul ¥=k

#elZ ) 2k
mat[1,]
mat[,3]
mat[mat[,3] ) 4, 1]
mat[mat[,3] ) 4, 2]

mat[2,, drop=F]

is.matrix(mat[2,, drop=F])

T

2 03] et J=2| =23t 4| S0 Eoll Z0t=

#3424 matQ| 1849| Zt
#l= matQ| 389| gt

#3E0|M 42

|2t S 18| BE
#3ZO|M 4ELCHE SO ZHF 20| RE 2t
2l s AR YHE ==
#mat[2,,drop=F] 7| #&2Iz| &ol




HIOJE] o1

e}, Bl (Array)

HH E 4517

= H{E (Array) 2 WES 2213 0|22 2HA|Z
" j-E'II"I- 2L "1

Al array (M4, dim=c(l

QHI O 2 3312l 0|Ato] xtlS ZH= O|O|E| Z4A|S

LE 4, 38 4)

| A= TS Cf|O]E]

sigolate He

HHE oflA] (1/2)

array(1:6, c(2, 3))
array(1:8, c(2, 2, 2))
arr {- c(1:24)
dim(arr) (- c(3, 4, 2)

#1~240| Atz 4 Y
#dim() &=E 08510 3

HEE E0{F= mode,

LIEHH= dimnamesZ 4

#HEO| £ : lZHO| £4ut 20| Atz 2| 75 LIEHH = length,
#2+ 2}210| MIE{0| 37| LIEHHE dim 2|1 2t 2Helo| 2| AE 0|22
#EEO| 4

#H B S M| 5t B array() eta=ot dim () &7t US
array (1:6) ~62| Atz = 1212 HiE 2Hd

#1~62| Atz 2 22+ HE 4
#1~82| A4 2 32t HIE 4 M

33 4Ho| = 271 MA




HIOJE] o1
e}, Bl (Array)

Hi E A-d5t7]|

= HiE (Array) 2 #AS 22H2 0| 2= SHYAZ] A =M TS C|O|E]

- J2iL}, YO 3349l 0|4te| XS ZH= HIOJE| NS Hioata B

B2 11— —_

HH S of|A)] (2/2)

#ui B | H At

ary1 {-array(1:8, dim=c(2, 2, 2))

ary2 (- array(8:1, dim=c(2, 2, 2))

aryl +ary2 #At= 0| Gl

ary1 *ary2 #At= 0| S

ary1 %*% ary?2 #5 HIE HaSe| 5ol &
sum(ary1 * ary2) #aryl %*% ary2 2t Z2 215
#Hf S0 25 T A

ary1[,,1]

ary1[1,1,]

ary1[1,,-2]
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HIOIE AL

of. 2| AE (List)

2| AE MA5}7|

* 2|AE (Lisths M2 CHZ HEl(mode) o] ABE EH5H 134210 CHEH BlO|E

" S, A, A1 S 0{2] 7IA HIO|E S SAl0f| £3Fe = A= HI0[E HIE

=1y A

ol

2[AE oA (1/2)

Ist (- list('top’, c(2, 4, 6), (T, F, T)) #list (ZA1, AL =2 24A)
Ist[[1]] #[1]] H ey H&2
Ist[1] #[1] H HY 2|AE

mat1 (- matrix(1:4, nrow=2)
list1 (- list('A’, 1:8, mat1)
son (- list(son.name = c('Minsu’, 'Minchul’), son.cnt = 2, son.age = c(2, 6))

#E|AE £ HIE|O] £ 1} 20| Z2k=2| M, HEY, 1 249| 0|F S= EHF <= length, mode, namesz +d

length (son) #son 2|AE AR 9| T4
mode(son) #son 2|AE A= 9| JE|
names(son) #tson 2|AE ZF 1M Q A0l 0|2
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HIOIE AL

af. 2| AE (List)

2| AE MMs17|
= E|AEML] =S =ot= YE2 [[1]E MESIH, d=2

- O, dE2| A4S FE5H1AL 6l

Sol= [ S ME

| 0|2 AIYSHUCHH $HUAE ALE

2[AE oA (2/2)

d=20| 2| AEQL HIE] SS ASE + US

Hr

klist {- list(vec1=a, vec2=b, descrip="example")
klist[[2]] [5] = HR S & vec29| SHAY
klist$vec2[c(2, 3)] #vec29| 2, 3 24

SIPN
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E ([0 | = EnrS
of. 4|oJE| =2j| (Data Frame)

GjojE] =i ¥ 4517
* HIOJE] 2|2 HZat H|ze FE 2 |0 QoL WH2 RS E HAL|H Z2 HE (mode) 2| AA|E 712 =
HiH,

= Gloje] =2 Z € (column) S0] A2 CIE YEl (mode) 2| A S 7H = AL B2 HFY HeS I £
W7 20l = AREH0 = 7851 A

HIolE =2 oAl (1/2)

#data.frame() : 0|0] ‘H-HE|0] U= HIE{SS Zeloto] H|0[E] | Y-S Hd
char1 (- rep(LETTERS[1:3], c(2, 2, 1)) #HIE] char1

num1 {-rep(1:3,c(2,2, 1)) #HE] num1

test1 (- data.frame(char1, num1) #test1 HIO|E] =2 -4

#as.data.frame() :2-= C}2 Z20| AR HA|ES O|0|E T|UC = tHSt

a1 ( C('a' ' " 'C', 'd" 'e', 'f" 'g" 'h" 'i" Ij" 'k" lll, 'm" 'n" '0')
dim(a1) (- c(5,3)
test3 (- as.data.frame(a1) #al HEZAEZ H|O|E Zy|Qo =2 HE}t
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HIOlE A=

of. 4|oJE| =2j| (Data Frame)

Cjofe] =& &

HIolE =Y oAl (2/2)

df1 (- data.frame(Col1 = c('A’, 'B', 'C'), Col2 =c(1, 2, 3),Col3=¢(3,2, 1))
#df1 [, E]
df1[, 'Col3"] #Z1}:3,2, 1=

ddat7|
F0M 7F B0l A+85H= HIOE ME
At e, Zafd HE S A2 CHE
A=t AkStLt CIO[E] 2| Ri2] 2 Hojl= HaHo| Q

HolE| Zzjole A

A0{OF ot

HEf2| C|O|E|E /= & A= THSE HI0E| HIE
Ct.

df1[1, 1] #Z3:A 1 32H
df1[3, 'Col1'] #Z1:C&

Col1 | Col2 | Col3
A 1 3
B 2 2
c [[3 |1
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Clole &
7h. 22 Hjo|E| M3

Cl0lE| Export
= OO|E{E A E35l= et SO0l|A write.table(), write.csv() g0f| i3I0 YOt=LCt,

O|0|E{ Export

#Sample Data 44

n{-1eb6

DT {- data.frame( a=sample(1:1000, n, replace=TRUE),
b=sample(1:1000, n, replace=TRUE),
c=rnorm(n),
d=sample(c('foo’, ‘bar’, 'baz’, ‘qux’, ‘quux’), n, replace=TRUE),
e=rnorm(n),
f=sample(1:1000, n, replace=TRUE) )

# txt A2 2{517] oAl 1
write.table (DT, ‘E:WW09. RprojectWWDATAWWtest.txt', sep=",’, row.names=FALSE, quote=FALSE)

#CSV ofY = AA517| oA 2
write.csv (DT, ‘E:WW09. RprojectWWDATAWWtest.csv', row.names=FALSE, quote=FALSE)
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Clole &
Lt. 9| Hlo|E| £21 97

ClIOIE] Import
= IfUOA Cl|O[EIE 7t- 7| = CrFst WHo| A
= 0|t Z0flM = read.csv(), read.table(), fread(), read.csv.sql() 240l CH5H0{ LOFELE.

HIOJE| Import

#read.csv() 2 CSV It 714 27| Of|A] 1
DF1 {-read.csv (‘E:¥WWW09. RprojectWWDATAWWtest.csv', stringsAsFactors=FALSE)

# read.table () 2 txt IHY 712 27| Gj|A| 2

DF2 (- read.table (‘E:WW09. RprojectWWDATAWWtest.txt', header=TRUE, sep=",", quote="",
stringsAsFactors=FALSE, comment.char="", nrows=n,
colClasses=c(‘integer’, ‘integer’, 'numeric’, 'character’, ‘numeric’, 'integer’)

# fread () 2 CSV I 7k 27| 0flA] 3 : data.table::fread () £ csv file import.
install.packages(“data.table”)

library (data.table)

DT1 {- fread ('E:WWO09. RprojectWWDATAWWtest.csv')

#read.csv.sgl() 2 CSV It 711 7] 0f|A] 4 : sgldf::read.csv.sql() 2 csv file import
install.packages(“sqldf”)

library (sqldf)

SQLDF (- read.csv.sql (‘E:WW#W09. RprojectWWDATAWWtest.csv', doname=NULL)
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HIolE =42f 7=

7}, ARt

A GAL

e L

« 4hs A2 GIO[E] kS Al of

ks g

ol O s}

=Bl

s

7|12 Az

+

%/ %
% %

*x (C=7"

46

s i oA

>1+3
[1] 4
>6-1
[1]15
>3*9
[1] 27
>211/7
[1]3

> 30 %/% 8

[1] 2

> 30 %% 8

[1] 6
> 82
[1] 64

# 13} 3 ¢}

# 60| M 1 7|

# 37} 9 257

#2182 72 LI=7|

#8929 2 A&

# 302 82 L=

#302 82 L= 2

LHTHZ]




HIolH =42] 7|=

» H|1 ML= CIFSHH|0|E{S A2 H| 510 TRUE = FALSE 2+ btet

Hlid ik off ]

= HjustLi80] ¥ o™ TRUEE el =2|™ FALSEE et
’Is
) ACHGreater than)
)= 7Lt ZCH(Greater than or Equal to)
( ZTH(Less than)
(= 2}7{Lt Z'Ct(Less than or Equal to)

ZCH(Equal to)

I= &A| e4CEH(Not Equal to)

a7

>7>5 # 72 520t A0

[1] TRUE

>3>=6 #326=Ct AL 20
[1] FALSE

>4<3  #4=32C0} &0}

[1] FALSE

>2<=9  #2&2 9ECH AL 2T}
[1] TRUE

> 6 == # 62 61 ZCt

[1] TRUE

>61=6 # 62 62} 2H2| otCt
[1] FALSE




HIolH =42] 7|=

7}, ALz

=] AL

o HID GAZE S5 B2 M2 ZS T AAE T A

+ & QM= OZ0| 27 0| BE 22 U2 TRUES BH3H

=] AL} Is =c| AL of|A|
& and > x<-1:5
> y<-5:1

#x 240| 32CH 31 y 20| 1LC} 3 TRUE, OL| &
FALSE

>(x>3)&(y>1)

[1] FALSE FALSE FALSE TRUE FALSE

#x 20| 32CH AL}y 20| 22 CH 3 TRUE, OfL| &
FALSE

>(x>3)[(y>2)

[1] TRUE TRUE TRUE TRUE TRUE
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£
2 HAY 0= dplyr I{7| 2|0 S

a8 HsH| oflA

Ql=rename()

Ast7| &4l 22| 2l sl A Ar8ol= 20| 22
7.

library(dplyr)
library(MASS)

data(Boston)
str(Boston)

Boston_rename <- rename(Boston, room =rm, Y = medv)

View(Boston_rename)

rm age dis rad ptratio black Istat medv
6.575 65.2 4.0900 296 153 396.90 4.98 24.0
6.421 789 4.9671 242 17.8 396.90 9.14 21.6
7.185 61.1 4.9671 242 17.8 392.83 4.03 34.7
6.998 458 6.0622 222 187 394.63 2.94 334
room age dis rad ptratio black Istat ¥
6.575 65.2 4.0900 296 153 396.90 4.98 24.0
6.421 789 49671 242 17.8 396.90 9.14 216
7.185 61.1 4.9671 242 17.8 392.83 4.03 34.7
6.998 458 6.0622 222 187 394.63 2.94 334

49




HA{iO

HIO|E| Ao 7| %

C}, mhil B4 MM S|

= HAS ES| 22 ZIE Y, 1 22 M 22 HLE MMSH= Z12 ol Ha MAMoj2)
+ B40| S0 Tf2} CIEH BAS B 4 UEE 2712 WSS 4

# rm = FEH ] DG R Q0| VS L
# rm 2| SYZL(6.208)1t

Boston$rm_6 <- ifelse(Boston$rm >= 6, "lot",

tEt=

#40]Ct.

ZAZ|E 7|22 2 6 0| A0|H ‘lot’ g, 11 2|9

oL ¢«
7C):|_I_t

few Z/2 A=

", "few")
rm age dis rad tax ptratio black Istat medv rm_6
5.813 90.3 46820 4 307 21.0 376.88 14.81 16.6| few
6.047 88.8 44534 4 307 21.0 306.38 17.28 14.8] lot
6.495 94.4 44547 4 307 21.0 387.94 12.80 184| lot
6.674 87.3 4.2390 - 307 21.0 380.23 11.98 21.0] lot
5.713 94.1 42330 4 307 21.0 360.17 22.60 12.7| few
6.072 100.0 4.1750 4 307 21.0 376.73 13.04 145] lot
5.950 82.0 3.9900 4 307 21.0 232.60 27.71 13.2] few

50




Hlojg| 242 7|=
g}, 2AHE(if/ifelse)

« ifelse() 2UE2 LSt 22 FALE MESHH, o2 2210] SHE 0 AFESICY.

R

A4 tifelse(z=2, 2 mf 2k, A2 of 2k

x{-c(1,2,3,4);y(-c(2,1,4,5)

if(sum(x) (sum(y)) print(x) #x2| €0| yo| &=Lt &5 F A

#f(2H) {

# 20| True Ll AHE

#1}else {

# ZR710| False Y HHZ

#}

x (- c(1,2,3,4)

y (- c(2,1,4,5)

if(mean(x))mean(y)) print('Mean(x))Mean(y)") else print('Mean(x) {Mean(y)")
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HIOIE] 2]

7F. 2L5HH0|H =&

Boston %) % dplyr::select(rm)

# Boston HI|O|E{ MK|IA rm, Istat, medv HE4 &

Boston %)% dplyr::select(rm, Istat, medv)

# Boston Cl|O[E] MO|M R Mot rm HEHS A @5t ==

Boston %)% dplyr::select(-rm)

# Boston CI[O|E] MOIA rm, Istat HE-E |5t =&

Boston %) % dplyr::select(-rm, -Istat)
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Cl|OJE] 2 EI
71, Wo st Hjo|E| &

2UES FE0l=filter() =

et 225 2| Yoo =20 S= CIO[E|2t ==

=h
—
D

=
o
as
rir
k!
o]

filter() < OllA]|

# Boston Ci[O[E] MOJA rm HH4=7} 6 O Q1 ATt =&
Boston %)% filter(rm ) 6)

# Boston H|O|E{ MIOf|A] Istat Hey= BRITHO| SHQ|AIZ 2| HIZ (%) O|Ct. T 12.65
# Boston Cl|O|E{ MIOf|A| rm O 6 O|&0|HA{ Istat 7} 12 O|&fQl A0t =&
Boston %)% filter(rm ) 6 & Istat) 12)
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CIOfE] 1=

C}. Z= 7k (missing value)

= ZSAU2 H|0IET Gl= AS TEit.
* ROIAM ZS22 NAE BAE|H, ZSE2 AMS S Z1t7F NAOCE. 2

S48 ABEIT

2ZSUS AlQlst

al

A AF

AFSHII
=

I=na.rm=T

23U oAl

»x{-c(1,2,3,NA,5) # HIE x0f| 24 &2
) X
[11 1 2 3NA 5
) x*2 # AZA0| YoM HMS 5= Zp7tNA
[11 2 4 6 NA10
) is.na(x) # HE] x0l| M BS2 23]
[1] FALSE FALSE FALSE TRUE FALSE
) table(is.na(x)) # HIE| xO| A=ZF 4 X3
FALSE TRUE
4 1
) sum(x) # HE] x2| et A= Z2=440| UM Zut7ENA
[1] NA
) sum(x, na.rm=T) # ZS3US H2AStD A E &t
[1] 11




(o)

A2} A

| 5t

[AFEAt &= Ofl]
mean_fn (- function(data) {
result (- sum(data) / length(data)

return(result)

}

X {(—=rnorm(100, mean=4,sd=1)

mean_fn(data = x)

= 30| Ho|: g4 (function) Tt SY3 A4S SUMOE 4Yst= T2 W ATl YBA M RAH 3 Z5
S NELIE
1) ALt T2 IS O Tl WE BB B £ US
2) st =2 I EE Ot 7|5t £18 EHol &
A8t Aol g4 A
St0|E (- function (%) {gt42| S4}
- function : &5 A 9I5t=0| ArE5H= 0f|2F0{0|Ct
- Qla St TL AR QI E
- &40| EA| etV SEE|H ASHSHA| 2 2] I EE0| At
- 8t0| 2 Hol=l gt tstO 2 MM E|= ZHA|0|&
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round2 {- function(x, n) {
sing.x {- sign(x)

z (- abs(x)*10"n
z(-z+0.5

z (- trunc(z)
z{(-z/10"n

result (- z*sing.x

return (result)

}

yround(x.c, 1) #R 2| {base} &+E AtESH Z1}
[111.81.51.61.81.6

Yround2(x.c, 1) # AF2AF 9| &4 round2() & AF2SH Zut
[111.81.51.61.91.7




M6 %R 3= g




Jefz= 34

7} CHEXOI R T2 =

ot
4

« RO 0| AHBEIO|Z1 CHEXO! B4t ChaTH 21ct,

HEHQI R 12T 34

plot

boxplot

hist

ggnorm
curve

barplot
sunflowerplot
pie

pairs

contour

persp

coplot

quantile-quantile 252 12ICt
5 1T

Sl Tha = I )
ZHE H0|AT} QS W 2tR0| 37|12 BY HENZ EHBICY,

mo| 2}EE J2Ict,
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ol
H|

7} CHEA{ QI R 22f

Jd

HEHQ 34

=
| -

" ROJ|IA] 10| AHE 0] 2]

J
I
o

|

O

points

ol
—e

_z_l
o
-

lines

|
I
ojn

abline

iofl

segments

polygon
text

HAE 2L,

grid
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— A
e = et
Lt MHE Jej=

- JBjzi GloJE{S AlZHOR Ko Eﬂ Z93H Y
» REZJOA I = st =

o] 8olstAl & =

UL

MAME J3|7]

#plot() =

Bx 1 X29| 2tZ, y: YRO| 2t2
#main : plot| 24| A=

#sub : plote] & A=

#xlab : xZ A, ylab: yZ2| A|=.
#type : plot2| YELE ZH

#axes : plot2| BH|&2| 2H

#col : plot2| A

plot(rnorm(100)) #100712| =k==0]| CHSHO] A = 4

#plot(x,y,main=,sub=,xlab =, ylab=, type=,axes="",col="",pch="")

rnorm(100)

Index
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— ‘Jl.,
e = et
Lt MHE Jej=

« DT S-S SIHEILL 20f 2ES 2t

Mk a8)7] - Als3} 2V S7h517|

#plot () Bt

#plot(x,y,main=,sub=,xlab =, ylab=, type=,axes="",col="",pch="")

#x:XFL A7, y: YEO| A&
#main : plote| 24| A=

#sub : plote| & A=

#xlab : x& |5, ylab: y=2| A =.
#type : plote| HEE ZA

#axes : plotQ| H|F2| 2

#col : plote| At

plot(rnorm(100), main = 'Test Graph', xlab =

#IE= Ol 2| WHS AL

plot(rnorm(100), ann = FALSE)

title(main = "Test Graph’, xlab =

‘B0l Coto 2Of=Cl.

'index’, ylab = 'value')

'index’, ylab = "value’)

value

Test Graph

index
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= st

L}, AFME Jefj=

= 2= otof S =7t 517| flshiAl= legend e4-E AFE5HH EIC.

Mk a87] - " kel

#Z-I = | Eﬂ

o S - o
legend (x, y, labels, pch = c(f&1, /82, ) S o T

& versicolor —H::—+++ ++
#M9| S30|| CH2 Hz T e L
legend(x, y, labels, Ity = c(8&81, 832, ) TN

FANFARFAN +
£ i AL A
#Ao| o] w2 e = Ny e
legend(x, y, labels, lwd = c(|&1, 332, ) g o | a e
#A ) i .
legend(x, y, labels, col = c(8&1, R&2, ) ST oelo
with(iris, plot(Petal.Length, Petal.Width, pch = as.integer (Species))) o | | | |
legend(1.5, 2.4, c('setosa’, 'versicolor’, 'virginica'), pch = 1:3) 1 2 3 4 5 6
Petal Length

62




I 7J2|7]0fl Chisto] 202 Lt

- plotO2 TS MANS HYSo| 250

2| HIo[E =S &

22 oz i

MAT J2|7] - Zt 2= 27|

#RE HASI Jao 2|7
'Petal.Width")])

#Es

plot(iris[,c(1:4])

plot(iris[, c('Sepal.Length’, 'Sepal.Width', 'Petal.Length’,

20 25 30 3 4.0 0 1.0 1 20 2
1 1 1 1 1 1 | Il 1
aog S
0"90 o Ooosoggc:
oo Ao
Sepal.Length w@; | il [
e UL Ghe w
L6 fgo .
> gl @;ﬂa“’ Ed
. 1

45 55 EBS5 7S

20 25 30 35 40
|
o

05 10 15 20 25

L . N
o a o Sepal Width o
gt || iy
S go e ©

o
ool gl
e =
Petal.Length gﬁ
Petal Width
T 1 T T T T T
45 55 65 T 1 2 3 4 5 6 7
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£ o2 Aol 20| 2 LiERHE Sich J2|= J2]7|0j csto] Qopkct.
- ojr} J2=E 72| QSHME barplot BH4-E AF23ILE.

ot Jefj= J2|7]

#atl Je= J2|7|
hight_x (- c(120, 125, 130.5, 138, 142, 150)
barplot (hight_x)

barplot (hight_x, main = '258H4 W& 7|', names.arg = c('18A", 284", '38h4", '48HA", '58t
"Hd7|(Cm) ")

TSHS ST

140
140

120
120

100
100

40 80 80
Z77((Cm)
40 60 80

20
20
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e = b

2f. A Jefj=

= o 32]7]0l Cisto] &Or=2L}.
= J2Z RS LIEH = type 1AFE ' | '2 €3Sl plotets-E AFESITt.

M = qa)7)

#M Jao 72|7)
#plot() &=

—l—c:vﬁc) [=_aruLl

#plot(x,y,main=,sub=,xlab =, ylab=, type=,axes="",col=",pch="") 8 -
#x : XFL A7, y: YEO| Al&

#main : pIotQI A A= g -
#sub : plote| £ A=

#xlab : x& A|=, ylab: yZ2| A|=. g -

#type : plote| EHS 2
#axes : plote| H|F2| 2
#col : plot| At

H?|(Cm)
136
1

130
1

hight_x (- c(120, 125, 130.5, 138, 142, 150)
class_ x(-c(1, 2, 3,4,5, 6)

plot(class_ X, ,hight_x, type ="', ma n=
ylab = "B#7|(Cm)’, xlab = "&HA")

125
1

120
1
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24 (12) Ity = 'solid" or Ity = 1
CHAM Ity = 'dashed’ or Ity = 2
A Ity = 'dotted’ or Ity = 3
HOA|M lty = 'dotdash’ or Ity = 4
ZI CHA[ lty = 'longdash’ or Ity = 5
0[S CHAIA lty = "twodash' or Ity = 6
He=) Ity = 'blank’ or Ity = 0

plot(x, y, type ="I', lwd = 2)

plot(x, y, type = 'I', col = 'red’)

#A0| AR ZHBIP col DYTHAE ALR. o] 7| A

rlo

a

HO
[

Moz

—N—

25|

0]

ol
A

#M10] L{HILE SIS Z 51T lwd QRS AFS. Mo B2l 12 7|2 SHE0i9le

gjo




Jaj= g4
O}, S|AE (histogram)

- A& 40| P7HE ELE Trfo] **EH"* 2ol= l—rEH-HE 8| AE 10 Ch5}0] Lop=L}.

S|IAET- 2|7

#2427 THEA2| Q| At breaks= 410, ZHkeh A2 A (TT) Q| FHE L= A £

24 2E| Hojl Tt eheAlLt +=7A| 7S

data(Cars93, package = 'MASS’)
hist(Cars93$MPG.city, main = 'City MPG (1993)’, xlab="MPG")

hist(Cars93$MPG.city, breaks = 20,main = 'City MPG (1993)’, xlab= "MPG")

City MPG (1993) City MPG (1993)
2 87 M.
w
= ? = -
XL P2
2 w
= e o - F i B
[ T I T I T I 1 I I I T I I 1
15 20 25 30 35 40 45 50 15 20 256 30 35 40 45
MPG MPG
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j-E'I'I — |:| 'I'
Hf, A2t 121 (box plot)

= HIA Z20 2120| [} £3|Q09F = Z|AZY

=1y, J

2o 1
- utA Z22 72)7] YSIALE boxplot B4-E AFRSHCE.

x{-c(2,5,8,5,7,10,11,3,4,7,12,15)
z(-c(3.5,2.2,1.5,4.6, 6.9)

boxplot(x,z)

#ori

tmp_df (- data.frame(gubun = c(rep(1, 12), rep(2, 5)), value = c(x, z))
boxplot(value ~ gubun, data = tmp_df)

14

12

10
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