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The R Project for Statistical
Computing

[Home]
Getting Started
Download
R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
CRAN variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
R Project mirror.
About R If you have questions about R like how to download and install the software, or what the license terms ; = B
Logo are, please read our answers to frequently asked questions before you send an email. E EE 0) Fﬂ:ﬁ % % 'f‘_]") -C L \ é The R P rOJ eCt for
Contributors . . . o o o —
What's New? News Statistical Computing® by 7 R—2 . RIZE

Reporting Bugs

R version 4.5.0 (How About a Twenty-Six) prerelease versions will appear starting Tuesday 2025- -d— ﬁ $ F 7¢-~ ,l.sla.* \ = % ] — ,lEIE
Conimences 03-11. Final release is scheduled for Friday 2025-04-11. é E,] & ROD(F 75 X ﬁ D) —RIR

Search

Get Involved: Mailing Lists « R version 4.4.3 (Trophy Case) has been released on 2025-02-28. #& «VD 7 a 7 ) [/ 0) Eﬂ 7:')\ 'C% é

Get Involved: Contributing « The useR! 2025 conference will take place at Duke University, in Durham, NC, USA, August 8-10.
Developer Pages ” — . " .
R Blog We are deeply sorry to announce that our friend and colleague Friedrich (Fritz) Leisch has died. Read

our tribute to Fritz here.

3. - 3. I -02-29.
R Foundation R version 4.3.3 (Angel Food Cake) (wrap-up of 4.3.x) was released on 2024-02-29.

.

You can support the R Foundation with a renewable subscription as a supporting member.
Foundation ppo 3 PP 9

o HEFRITOT —2AMIFMELI-A—ToY—ADT 0TSV 55
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https://www.r-project.org/

Py
][]
ot
O
>
N
Frst
i

Ross |haka Robert Clifford Gentleman
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Ross Ihaka&Robert Clifford Gentleman (F—235 2K KE) 2> T, SEE (AT&TANIJL
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2000 LURE, MEt DT OT— 3 ATV R HTLEEEASNDKSIZHY, 28D
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https://www.tidyverse.org/
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AT ICRME . RIZRET AT - T — 20T RIFIZERET SN THY, SHEHETF %
EBAETYHR—F

F—T)—R : BE TR ATTEE. V—AO—FR SN TWAE=0OHETEHARITAX
AJRE

AVR—TYRETE . O—FZ (BEREBIRLELND) WEEMICETTESE-H. T 39D
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NEERIERITDB]  # 1777 0Tk
a <-5 .
N o LEMBITTORTALE
R o ETHRICIZ c DEEHERTES

print(c) # 10
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AT ICRME . RIZRET AT - T — 20T RIFIZERET SN THY, SHEHETF %
EBAETYHR—F

F—T)—R : BE TR ATTEE. V—AO—FR SN TWAE=0OHETEHARITAX
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X <— 10 # CCETIIEBGSETENS
Yy <= X+ 2 # zZ DREFELZDTCTIS—FE
print("Hello, R!"™) # CCIC/AEZELZL)

x <- 10 [FIEFEIEITEIND
y<-x+2zT zhREEDH T
T—MFEE

PR (TS—54E) o IZ—RABRLUBODI—FERT &
NIELN

Error in x + z : object 'z' not found
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o FEITEEMEL
o AVA—T)AEBIFOA—FEZRRERLLENSEITT S8, A/ (IILEFEHDEEE(C, C++, Java
HE) ITHEARTUNIBREMNELY NS
o JL—TJRLIE (for, while) OKBFET —FNIBTII/NTA—IVANBETTHENHD

Xt C++&E#E (Repp): HHEBENDZL\EH%E C++TiliBLERIL

o AEYPMEMNEL
o RIEAEVATT—HENET L=, KEET —FDONEFFCAE)HBENKRELLGD
o BIZEHBERITOT—2%HI5E, RAMDEENHLIGYNIEINEE - IS5y 1T S REMEMN
0B

xt%E F—HER—REHE (DBI, data.table): *EJAFZROLKRET—2NBEEHE/L

o 5| HDERALEARETIHIEL
o REVUTIALYRTORITAERTHY, WHINEDHR—FIREH

Xt parallel, future BEDWHIHEA/ \vIr—SZFALTREEEZR L



https://teuder.github.io/rcpp4everyone_ja/
https://dbi.r-dbi.org/
https://cran.r-project.org/web/packages/data.table/index.html
https://stats.biopapyrus.jp/r/devel/parallel.html
https://cran.r-project.org/web/packages/future/index.html
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o IS—/N\IRYITMEEL
o RIIEITHIZIS—INELETHEENEITEILT EHIENZL, HISMLE (tryCatch) Z@EUIIZFER LA
WEIT—MHEAMELY
o AVNANEEZBTIEAVNAIFIZIS—HNBEEINGD, RTIEIETHICIS—NHL=6/\T
MEDOHYIZLLY
o I—FDHmEILAEELL
o AVA—TYRAEETIEIOAV/IASIZLEIRmBIENITHONLEN=H, a—FDEZH(TL-TIEN
TH—IUANKIBIZIET §52EMH5B
o  NJKJLE (apply, lapply, map 72&) ZEHBLEWLEIL—THELLZY NS

st%E RHYMLIE (apply, dplyr): IL—T &+, Bod{bSh-EE%ZFI A

AB—TNIEBTHARDA) YT A)YREELERBIELT, REGERI—T AT S47FEVE
L&D


https://stats.biopapyrus.jp/r/basic/apply.html
https://cran.r-project.org/web/packages/dplyr/index.html

REEZEDHREH .EEG/\Yyr—IEIa AT A

e CRAN (Comprehensive R Archive Network) [Z&AFELEED/\vHr—

tidyverse: gaplot2, dplyr % & T—3 &4 - AItRIL LT 5/ \ v —FF

BWEES1T3Y

Available CRAN Packages By Name

A3
AalenJohansen
AATtools
ABACUS
abasequence
abbreviate
abc

abc.data
ABC.RAP
ABCanalysis
abclass
ABCoptim
aberf
aberlda
abctools

abd

abdiv

abe

aberrance
abess

Accurate, Adaptable, and Accessible Error Metrics for Predictive Models

Conditional Aalen-Johansen Estimation

Reliability and Scoring Routines for the Approach-Avoidance Task
Apps Based Activities for Communicating and Understanding Statistics
Coding 'ABA' Patterns for Sequence Data

Readable String Abbreviation

Tools for Approximate Bayesian Computation (ABC)

Data Only: Tools for Approximate Bayesian Computation (ABC)
Array Based CpG Region Analysis Pipeline

Computed ABC Analysis

Angle-Based Large-Margin Classifiers

Implementation of Artificial Bee Colony (ABC) Optimization
Approximate Bayesian Computation via Random Forests

Asymptotically Bias-Corrected Regularized Linear Discriminant Analysis

Tools for ABC Analyses
The Analysis of Biological Data
Alpha and Beta Diversity Measures

A d Backward Elimination
Detect Aberrant Behavior in Test Data
Fast Best Subset Selection

CRANIZE RSN =/ v —

hwy

40-

30-

20~

randomForest, xgboost 7 & ZH5LMLFZEH7R—k

class
® 2seater
L
o oo ® compact
. L]
e o oo ®  midsize
° .
® o oo ®  minivan
® o 00 o 0 e .
3 ° ®  pickup
° .
L L L L L ® submmpact
L L L] L] L .
x - suv
. (]
e o o oo
L L
.o L L L1 e L
(3
. L1 L]
L ]
®
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2 3 4 5 6 7
displ

ggplot21Z & AR £71E D15l


https://cran.r-project.org/web/packages/available_packages_by_name.html
https://www.tidyverse.org/
https://ggplot2.tidyverse.org/
https://dplyr.tidyverse.org/
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RStudioZ{E>TH %

[ ] RStudio

W-* &- =B & [ Gotofie/function B¥ - Addins - KD Project: (None) ~

2 Untitled1* 2 Untitled2* i generate_shifted_data.R 2B generate_shifted_data_ohigashi.R Environment  History Connections  Tutorial
- A = Bsouceonsave ©® . @ Ern @ 4 3 K source - & ™ E importDataset -~ € 223MiB - |« C-
installlpackages( g 0 ) R -~ | W Global Environment ~
library(ggplot2) Data
®df 10 obs. of 3 variables
hess num [1:10, 1:10] 2000000000 ...

® sample 13 obs. of 2 variables

e i RSy
category = rep(c("/ B
2 ol /I De+00 1. m

xsoll num [1:4, 1:2] 1e+05 1le+0S 0e+00 0e+00 1. M
ggplot(df, aes(x = x, y = y)) + xsol2 num [1:918, 1:2] 1.00e+01 -1.78e-15 NaN .. ®

fezmzic.’irl‘to M . ‘ z num [1:4, 1:4] 148 148 148 148 160 160 1. m
abs(title = "scatter Y-axis v
Files Plots Packages Help Viewer Presentation

- © zoom |EHExport - | W | € publish ~ C
scatter plot

df <- data.frame(

14:1 (Top Level) - R Script ©

Console  Terminal

© R4L1 ~/» A

> DS IV T T VITFRA
> df <- data.frame(
=.1:10,
miC(3 54,167 18759107918 12

category = rep(c("A", =
> ggplot(df, aes(x = x,
+ geom_point() +
+ labs(title = "BHEOH", x = "X@", y = "YH")
> ggplot(df, aes(x = x, y = y)) +
+ geom_point() +
+ labs(title = "scatter plot", x = "X-axis", y = "Y-axis")




RStudioZ{E>TH %

RStudio

W% &- M@ & A Cotofile/function EZ - Addins - ) Project: (None) ~

2 Untitled1* R Untitled2* 2l generate_shifted_data.R
- /A = @Sourceonsave © . @ Ern @ 1+ § EsSource -

Envionment  History ~ Connections  Tutorial
& B & ImportDataset - € 256 MiB -~ &
R - | @, Global Environment ~ Q

SDP) < Data
® bar_data 3 obs. of 2 variables
® df 10 obs. of 3 variables
Values
XX

R generate_shifted_data_ohigashi.R

Sust- [C-

ggplot(df, aes(x = x, y =

geom_point() +
labs(title = "

ggplot(df, aes(x
geom_line() +
geom_point() +
labs(title =

New Project Wizard

Back

Create New Project

21 bar_data <- data.frame(

2 category = c("A", "B" ¢
value = c(10, 15, 8) R
1)

Directory name:

r_project_demo p  Viewer  Presentation

RIS 1P publish - €

Create project as subdirectory of:

i_Lab/2025/ B3t 7 — 5 FrpIcE (W) /55100l oroirmm——

26 ggplot(bar_data, aes(x = category, y = Create a git repository
2 geom_bar(stat = )+

labs(title = "bar plot", x =

Use renv with this project

15:32  (Top Level)
Console  Terminal
© R411 -~/ m
geom_point() + # BAHHRR
labs(title = "line plot", x
> # KEHAT—%
bar_data <- data.frame(
gory cC"A", "B*, "C%),
value = c(10, 15, 8)

Open in new session Create Project Cancel

category, y = value)) +

geom_bar(stat = "identity") + 0-

labs(title = "bar plot", x = "category", y = "value") ;'x y 3
category

> ggplot(bar_data, aes(

HLLNTADZHRDIE
HHA

1.
2.
3.

File -> New Project
New Directory
wLWNTOD T HME
BLHRTALIM)
(F)EEEZETAL UL
J(E)Z=1E%E



RStudioZ{E>TH %

r_project_demo - RStudio

oq- & - - A Go to file/function -~ B8 - Addins - £ r_project_demo ~

Console  Terminal & Environment  History Connections Git  Tutorial = \ I L
© R4.1.1 - ~/Dropbox/workspace/Matsui_Lab/2025 /B&#¢ 7— # B8 (Wil) /% 108]/r_project_demo/ = # M I ImportDataset - € 97 MiB - « =ust- C-

R - #; Global Environment - [o%
R version 4.1.1 (2021-08-10) -- "Kick Things"
Copyright (C) 2021 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl?7.0 (64-bit) Environment is empty

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. F i I e > N eW F i Ie
-

Natural language support but running in an English locale

R is a collaborative project with many contributors. ]
Type 'contributors()' for more information and Files Plots Packages Help Viewer Presentation _> R S Crl t
'citation()' on how to cite R or R packages in publications. #8 New Folder  +J] New Blank File ~ *Jj Delete [y Rename ¥ More ~ c

@ > Dropbox > workspace > Matsui_Lab > 2025 > EE#t7— & M58 (M) > %16 > r_project_der@)
Type 'demo()' for some demos, 'help()' for on-line help, or Name size

Modified
1

'help.start()' for an HTML browser interface to help. -
B @ r_project_demo.Rproj 205 B Apr 7, 2025, 9:14 AM

Type 'qQ)" to quit R.

H LT OO EE



ROZETFIEDH

RStudioZ{#E>TH% IF44& oray)—)LIZ

r_project_demo - RStudio

A-* &- 2@ & [A Gorofie/function - [ - Addins - ) r_project_demo ~

]
£ Untitled1* — () | Environment History Connections Git Tutorial =0 n ' n
Ll A = @sourceonSave © . W B Run 4 § EosSource - = & @ i ImportDataset - €@ 98MiB - < =ust- (€G- 5

print("Hello World!") R - @, Global Environment - Q

— -
; . —
Environment is empty =i ]I \
Files Plots Packages Help Viewer Presentation «~ \ <
+ P B — <
8 New Folder | +J] New Blank File - %Jj Delete [y Rename £ More -
@ > Dropbox > workspace > Matsui_Lab > 2025 > E#7— 5 H£4® (M}) > $1i > r_project der@ ...

Name size Modified
1

B @ r_project_demo.Rproj 2058 Apr 7, 2025, 9:14 AM ,_ 4,
21 (Top Level) R Script © l I ,

Console  Terminal =

© R4.1.1 - ~/Dropbox/workspace/Matsui_Lab/2025/BE8¢ 7— & Ft4#5&® (M) /$1I]/r_project_demo/ = P

\ I_I_I —
Natural language support but running in an English locale p I |: @ : 7 A 3 F 'ze % ?T

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. ° Ctrl + E nter (W| ndOWS)

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

o 40 2 e e command+return (Mac)

> print("Hello World!")
[1] "Hello World!"

| [E{THE 3]
mE E1THE1-32 TTHello Worldx 3 File->Save aS-—Gt_j‘LT:

& #(ZSourceR43>




RStudioZ{E>TH %

e o O S LO—REERT ST
arervioiorsy FARLTAFERS
o EFTLILMTIZA—YVILZED
fl e # TRun R4 CTEST
category = rep(c('A", Neachi-5 ° E:]:R‘ﬁ' or F%“J 7L,T:'1L;Eiﬁ0)5ﬂé

) —
1TIX

ggplot(df, aes(x = x, y = y)) +

iR : : o Ctrl+Enter (Windows)
o command+return (Mac)

WRE mAEEETIT43TE
13:59  (Top Level) : | iL-R L_C%’?i_ﬁ J:




RStudioZ{E>TH 5
= A ) |

— - JO45SLa—KFOETER
TR, o ITARLETEFLETOIILA
+— \X/zié@s 4, 6, 8, 7, 9, 10, 9, 12), :_Pkgﬂé’?ﬁ'ﬁ%%hﬁiﬁ:éhé
category = rep(c("A", "B"), each = 5) ° 39‘/_)LJ:—GIE?§7OD7\‘5A

)
ggplot(dff aes(x = x, y =y)) + @Eﬂﬁ&%?ﬁ'%ﬂﬁ%

geom_point() +

labs(title = "scatter plot", x = "X-axis", y = "Y-axis") —
i View(df) f (ERO):y\/_)LkH L/)

> XX <= 3+4

4
1
+
>
4

> XX
[1] 7
> |

mE  mAEEF O —ILT
L CETEL



RStudioZz{£>TH% o FOYSLTEMENIATITIIO—E

s o Data: T—A2#EERA T Ik
Z’j/I?H’iﬁ m T—A37JL—L (data.frame)
= e — T m < kJO X (matrix)
Ll xRk (list)
.df: 10 obs. of 3 variables - Eaglj (array)

o Values: AT RIRILEFXT oYk
m & (numeric)
m  XF3(character)
m :mE{E (logical)
m XKL (atomic vector)
o FITDIVNEED)YITHETIT1RICH
BENRIRIND

1
2
3
4
5
6
7
8
9
0

b



#5 B : Data&Values B ROTHET—4F =

Es xrATFdY AEH RRAE
numeric Values X <— 10 print(x)
character Values name <- "R" print(name)
vector Values v <- ¢(1,2,3) print(v)
data.frame Data df <- data.frame(...) View(df)

2
list Data 1 <- list(a=1, b=2) str(l)

Datal=n 824 T IRl Values|ZTH s34 Tk D 4 :

T—RIL—L BIEDORIRIL  x<-5
df <- data.frame(name = ¢("A", "B"), score = ¢(90, 85)) y <-c(1, 2, 3)



https://colab.research.google.com/drive/1xxZ20hLT_deXhGRLtRpkht2t9KJ6G4cw?usp=sharing

#HE RIZHDEEECLERIIESEFTE

B¥ _ , x<5
T i: y<-4.3

Z<-X+Yy
Z

o ZDESIZELE BHMIZ X, v, z & numeric B(ZH 5 (CEZB L EMDTOS
ST ERBDISIEHDOEEFHRMIZEZLG(THRLY)
o (FZFIZIX)numeric B D ZEEIZIZ integer ! (FE#E!) &double & ((SFEE ZE)
IN R, BEICODAIEER) AH S
o BHTERT % numeric #@DARIRILIEZT R T double #2755
o EBHEDANIRVEERLIZWEEIE, BIEDRAIZL Z{H1T5ZETENE
BHELTIROZLEEEETH:x<-5L
JEE :double B tinteger R DEHZERLEZHEEE & (typeof() ZFES)



RStudioZ{E>TH 5
Favb R

Plots

Files

- n

Packages

© Zoom  HHExport -~ X €

Help Viewer Presentation

scal{es R
)
R=S%L

10.0- .

L] L)
2 T
§ 75-
> .
L]
50- °
L ]
L ]
25 50 75
X-axis

Publish ~

'
10.0

c

S

Files

@ = 2 zoom Hogot - W €
line plot

Plots | Packages

JO9SLTERSNE=TOvI7MILE

KR
CNFETHERLETOVME
VEYRTTED

Help Viewer Presentation

bar plot

15-

value

8 ¢

category




RStudioZx{#>TH 5%
ETREONTRIZAIADODHAERARIZA I Do DEFRAAH

e RTI& write() 4> cat(), write.csv() BABUGEZF>TXFHOER, T—%7
L—LDOABENBI7AILICH NI TES.
o HNERTF7AILIL readLines() ¥ read.csv() TRINIZEEH AL ZEMTES
HE  ROO—KF#RStudioTETL, EREHRE &L

1. message <- "NIERMNOLH NIINTFAYE—UTY ,"# XFIETFRANI7AILIZE
ZAL

write(message, file = "output_message.txt")

2. cat("fT1\n1T2\n173", file = "output_lines.txt") # #5#117% cat() TH 7
3. readLines("output_message.txt") # TX AL T 7 ILEFHARAD



RStudioZ{#>TH%
EOBREONEBIZAINADHAERARIZA Do DEFRAAH

e RTI& write() 4> cat(), write.csv() BABUGEZF>TXFHOER, T—%7
L—LDOABENBI7AILICH NI TES.
o HNERTF7AILIL readLines() ¥ read.csv() TRINIZEEH AL ZEMTES

EE RO —FERStudioTESTL, #ERE*HREHL &

1. df <- data.frame(Name = c("Alice", "Bob"), Score = ¢(90, 85))
write.csv(df, file = "scores.csv", row.names = FALSE)
2. read.csv("scores.csv") # CSVI7 A ILEFHRARALD




RStudioZ{#>TH%
EOBREONEBIZAINADHAERARIZA Do DEFRAAH

e RTI& write() 4> cat(), write.csv() BABUGEZF>TXFHOER, T—%7
L—LDOABENBI7AILICH NI TES.
o HNERTF7AILIL readLines() ¥ read.csv() TRINIZEEH AL ZEMTES

EE RO —FERStudioTESTL, #ERE*HREHL &

1. EEDOXFIEZEHRIZHKRAL, TN%E cat() Z{FE>T my_message.ixt [TREFE &

2. WELRRAFIERAEISLEEIT—FIL—LEERL, ThE my scores.csv ELVDERIT
RELE

3. {ERLT=CSVI7AMIEHEHAAH, NBERTEE




RICKAFIEFTHR ENVNILER EE ROEHET—4E =

o RTIX AVMNVERZERIHETRYRLAEZXRIBICFIETES (LA
INZEDLGEVEFEICLEAEN)

1T A EXFDHDE

NIV ERZEER for)L)—7 TEtHE
# NORIILEEEE system.time({
X <- runif(1e7) result_loop <- numeric(1e7) # #]&A{t
y <- runif(1e7) for (iin 1:n) {

result_loopl[i] <- x[i] + y[i]
#2. XNOMVERICELME }
system.time({ }
result vec <-x+vy

1)

$HEBR (colab) :0.164 (sec) BTSSR (colab) :1.492 (sec)


https://colab.research.google.com/drive/1xxZ20hLT_deXhGRLtRpkht2t9KJ6G4cw?usp=sharing

