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R 15 FEA— My RER R THIR M AETE 5 ML, CRBOVEIE . St @B 1)
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1.1 RIEESHA

R & —F AT giit A Lz B i 5 AR E A A8 — DT gk ik Sl i i 75
TH, RiEE A %R HIARSIT SR, EBEER 2 SUiG) 2 AT E N4
R 18 5 1R i S FLAE R A 2500 20 M o R S AR e

1.1.1 RIBSHIRE

RIBZ AT 1980 FE A AW SIBEFHI—"N0 32, ATLLAA R 2 SEF M —Fhszil, #
FZ A TG S 1B S Rl AT&T ULURSLE S IF R I —F R BE R R . it
M AE B AR AE 5 . ] S 15 5 AU SEI A 322 /2 S-PLUS.
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S-PLUS & Rk, BT S1EF, I MathSoft 24 R MIGETHRHA R EE— 25 5%
JEoke, T 2% B 24 K24 Robert Gentleman A1 Ross Thaka M HABEE AN RIFA T R R4¢.

R 7] LA & 1F D1 /R 5256 % (AT&T BellLaboratories) [ Rick Becker. John Chambers /I
Allan Wilks FF R S 1B I —Fscil. Bk, WEERTEZE L] LR JLF—HE/R, [lEe
REERETHAEMMUEN. BT+ aa S Es Syt Mm% S 2y R EZmm
Bz T R.

1.1.2 RIBSHHR

RIBF G4 Bl RH A v] WA U A )2 B R R A B AT . 1B S
A LU A

(D JFEA 2. RIEF RIFIREA, AT NS DU g S . Xt 14X
PMERILE, [#13 R IES A FEaEMEHE.

(2) BRMGHHT G RIBSEHNE TEENS oI iae, Mg HRIE K1
FREAY,  H AT AHSL IR R O LS

(3) RiIEWETELIRE: RIEFRA 79 R BEEE rT e Thae, i Femtis K s 2o 9
e (ln ggplot2) ,  F P AT LA g 4 s Joit £ 1) [T T3

(4) FEMY RAE: CRAN (RIEFMWETHRAGMLAME) FABUTIHHNY A, X
SRR R B b . MLES 2R ] (S R SR TSRS AN

(5) RIEFMAHXE: RESHAE —NERHE P A RERX, #2487 RENEL
PR BRRFISCRE

(6) HHARE T MEMK: RIES TS HAMgmMAEES (W C. C++. Java. Python 55)
HEATEERL, RIEME

(7) BEEALEAE Y : RE S54RI BEE B AE Be D fe, Rl 2l tidyverse
R Can dplyr. tidyr) AT DAy o HEAT B R

1.1.3 RiIZEELEAS

HEH RIESZEN, He2ERH grDevices fLIRALN — R A AL B E, gt
TR S A% 20 . 7E grDevices I FE Al LG 2 Fhe KL
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— KU, RIEFHLAZERGANMNEZEI RGN EENLE RS XM E R
GiAH B ST, DIAFE R T B X PR Z B R G R R 5 5 %0 AL 1Y) graphics £ 71
grid fil.

(1) graphics /2 R TEFMHNELEE, HEEXRFEI RIESHSHIIME. BRI
MR, IF IRt 72 e IR A 1 B E.

(2) grid BNFRHE T — RN P B R EL. grid BIFRA IR —E 7B EIREL
WHEAREEEM T2 B, 1E grid @R ESCR T lattice A1 ggplot2 PR
Z IR .

Horr, lattice £ 1 D.Sarkar #R 4% Cleveland 1% ¥ B & & 1fi oK, ggplot2 £ 1 H.Wickham
HRHE L.Wilkson BT 1EVE K ETT R .

FIRN LB RGEATAE N T2 AR TR, #lt, BT RasikRxge br
maps. diagram. plotrix. gplots 1 poxmap %54 B, PAABHTMNEL2ERZ 2 LK ved
1 grlmport § B LS. F4b, A Y BERMT RIBEFES5HE - ALERASENEN.

1.1.4 RIEBSEEZHIEST

B A U ) Bt H G R I H R . R . AL AL I v Rt A AT R4
XEeHdE, AR U R E AR . RIGS A —FhZhaesm k. RiGTEmmIEE S,
O 2 B T B 2l S A AT AT AL A

1. I&RARS ST 7

R T8 5 LI ARG AT 200 7 )2 B AR 2 T H R K et 7 M Thsg. BT
SERRERNEIRNE L JEEERIH L A AT A DL T S WG TS5 . B

(1) M survival BLIEEAT A=A #2673 Afr AT RS A R AE) £

(2) R meta WHHTZER T, PPAGER AT FACR SRS

2. RITRFER

FERATIR A TE R, RAESHU 2 H T & AR P o 140

(1) fiH] EpiModel tuA5 1% 495 i L 3 2025 -

(2) & sf A1 tmap A 73 Ao 1L B 23 A7 - 2 il b 1A
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3. EFEFEHRRAF
BRI 2 5 3 s 0 2 s A i 2 R 1B S LA — . 3@ i Bioconductor “F &, 5T
H A LU AAAE BN A i 4 A S s . 5
(1) {#F DESeq2 1 edgeR #4172 5 &K LT .
(2) &8 ComplexHeatmap % 1] 52 2% 3 K #4
(3) {¥iH clusterProfiler 17 JE K D g & 473 HT

4. HFJFEIS5TWNER

R i& 5 @it caret. randomForest fl xgboost 25, N A EHE TR LALES = S IS RF. W
FLE AT LA R M @S WS L P KU AR A M vy 7 5. Biltn, PR T B
FEPRURFAE A5 S A UMY, T I R R SR S

5. GBES
Ri&E S BTG L B4 5, 1% B ANTsR #1 oro.dicom &, #5703 v DL AL #
DICOM #& I =225 5, TRIDUBSEB M SAGRHE, JF45 6 M B B T 255 T -

1.1.5 RiIEES5EFHIREIIL

RGN RIGTEAY e tt, C2e oyl o vl b U 2 T H . Jeie e
S EB IR TRR, TR E BN K 2T AL S PR A R R 22, R
65 A RETR Bt 4 & RO TT 5o AL XSS WAL T, BT TR AT DASE RN M P2 A K A
SRR, N ZEWEFUIR S RE, WoNIRPR SE IR B H.5) T BRI 2 5 4

1. BIESHEEEATIRL

R 15 & I s R EAE AT AL RE 7T, (AT 783 e g LU IR (0 3 s AR 2 208l 1 o0 A
Sl fEERFEHFIH, XMEEICNEE, RO B B BRI 2 YRR, A
BT TR, WEFUE AT DR A B A P AE L. W RI CR A

(1) ggplot2: R MMM TR —, BT “BREER” Mt R
JE B 5E SO S IR BIE 0708 T AR BT 1 2R OSSR N 2251,
RS B TN = 1

(2) plotly: #RMEENFLZHAKRIIGE, JUHE G BIEHH SRR B, O
P R e RE R, T LAZ ) 52 PRI 18] e 21 B DAV 5% B U5 f6 8 2 T AE Wb S I A2 A ta 3
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B, EIL ggplot2 L & (R 70 A BT, B plotly A2 Bsh 23T 2k & om AN [
RTT I G IIUE 7K ST R R0 o
LR 20 7T B SRR N F 7 st s

(1) N2 R 560 B sl 28 B B e /B PR L AR B BMI A2
AL 20 A o

(2) WF[aa S M. FEFAT I AW FU, (8 P 3 2 1] i AR P R B s (10 £ P B S5
RIS

(3) ZHMIERR: BUR B GHEBRT W%ii%, B EIEERIEZ KR,
BIAnEFEEy . BMI AR A A RS ) SR BBk o

2. EESWERKRR

AR TR R 2 T T I — AN AU, TSR AN R (i) B3
ANk g (BT MR AG . R WS 1 survminer £ 447 0T 0 R AR AL T 5
WAL ER

Kaplan-Meier 4= 7 il £k 7] LA EDUL S WA T8 B A 7E SR I 1) B B9 AR A 5 A qh, i 2k
Z AV 3 22 e R NI AR RS TR 2 . o, AT O B LR R S A AR R

Kaplan-Meier [ 2k & — 7 B R 7~ A2 AEWE 2 B I 1) 32 46 1) 8 I o 385 survminer 41,
HIF 5T ] LA

(D gfilfEAEMi g, SaRANFEHEN A RNGTT 77 REUERAD FIAFMRE 2 .

(2) WINX R SS (Log-rank Test) 1) P1H, JE/RAERI22EEME.

(3) AL ZebRyE,  Unde BRI 8] SR IN A AR

L RICYVAAER-75 =g (1l NN

(D JRITRCRIE: R AENGIT TS (i) A 5259 B) K& AAF IR0 .
(2) fERH R R BFH LTS (W2 S BERRIN) oH, ZHlxs b
il £ APEAiti 122 D 2 A 52

3. EREFIEAESHRE

TERE R A 2 AV S 2 2t e b, AL R s R B R i B AT . RAB S 4R
7 ZF THA, 4 ComplexHeatmap Fl VennDiagram, F T~ 7~ 55 DA 0k £ 4 Al i 42 2
IEESE
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(1) ComplexHeatmap /& — i fgsm R BB T HAL,  SORR 4300 BRS04 A 2
FiE R, W R RN E S RIEFEF (DEGs) fEAFFEAF HRIEKF. REMHE
HAL R DL I+ S i R R R IA B =K, AR E SR B A . B, fESEERE T,
2 R A 2R 5 R A B R SRR ) I E], LR R Rk A U o

(2) VennDiagram 7] A2 2 N5 L 2 A A2 S50 R &R, M RE. fER A
Bt oA, 4E B AT DUR IR 24 S804 T ik (0 22 S B R A8 2R . lan, W FRAE AN [
WAL PR AN A AR e It B ) B A

B2, RIEF M KA EAE 2 AaT i TR, N AR TS i 4773
CIINEE PN EAEES S VIR R A1 sp L L TR R S il i S VS S I 2 £ B I B SRS RE R TR
Wiy e, WL T LRSS B O SRR EIE & 45 U rT AL TR AT .

1.2 BERIESIME

CRAN & — M & KA. BIRA. SCRAEAI Mg ES, dL+4
BRI SEALN, FRAE N E 2 AR AR N RRAS B IR . AR T AR —
H1~2 K.

121 REREBFTE

F a5 /2 il CRAN F 1) Mirrors 55 2 3 N 8614 51 % . CRAN £ % Windows. Mac OS #lI
Linux %5 R4V 6 9 PRI IAH . k223660, 4B H S RGE T Gik$ MRy,
N A Windows V-5 A6, 1A EE /i 4H R G S T EU S PR,

7 |E ¥R 2 R AW Chttps://www.r-project.org/) , % Enter 8/ RIES B,
WwE 1-1 Froxe

€02 771 E & A Download T CRAN, =3 % &5 4 A download R #B5%#E, #A
CRAN Mirrors T1H . HRISIZBERS X HITHHEN, FEAMIELE China, HEFEHEF
N—MER GEFERABERZRESR 26, WE1-2 Fir.



& M @ RMeRprojecorswustcalco X | 4 - o X
« G 2 https,//www.r-project.org a A % 0ot @ R - O
il a
The R Project for Statistical Computing .
Getting Started -
[Home]
Ris a free software environment for statistical computing and graphics. It complles and runs on a wide i
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
cran mirror. o
I you have questions about R like how to download and install the software, or what the license terms a
R Project are, please read our answers fo frequently asked questions before you send an email
About R w
Logo News
Contributors
Whate New? - Rversion 4.4.1 (Race for Your Life) prerelease versions will appear starting Tuesday 2024-06-04. .
Reporting Bugs Final release s scheduled for Friday 2024-06-14. +
Conferences « We are deeply sorry to announce that our friend and colleague Friedrich (Fritz) Leisch has died. Read
Search our tribute to Fritz here:
Get Involved: Mailing Lists « R version 4.4.0 (Puppy Cup) has been released on 2024-04-24,
Get Involved: Contributing i
Developer Pages + Rversion 4.3.3 (Angel Food Cake) (wrap-up of 4.3.x) was released on 2024-02-29.
RBlog + Registration for useR! 2024 has opened with early bird deadiine March 31 2024,
« You can support the R Foundation with a renewable subscription as a supporting member. ®
R Foundation -
Foundation News via Mastodon )
Board e

K1-1 RIBEFEM

https://cran.mirror.rafal.ca/ Rafal Rzeczkowski

Chile
https://cran.dcc.uchile.cl/ Departamento de Ciencias de la Computacion, Universidad de Chile

China
https://mirrors.tuna.tsinghua.edu.cn/CRAN/ TUNA Team, Tsinghua University
https://mirrors.bfsu.edu.cn/CRAN/ R Beijing Foreign Studies University
https://mirrors.pku.edu.cn/CRAN/ Peking University
https://mirrors.ustc.edu.cn/CRAN/ University of Science and Technology of China
https://mirrors.zju.edu.cn/CRAN/ Zhejiang University
https://mirror-hk koddos.net/CRAN/ KoDDoS in Hong Kong
https://mirrors.e-ducation.cn/CRAN/ Elite Education
https://mirrors.qlu.edu.cn/CRAN/ Qilu University of Technology
https://mirrorlzu.edu.cn/CRAN/ Lanzhou University Open Source Society
https://mirrors.nju.edu.cn/CRAN/ eScience Center, Nanjing University
https://mirrors.sjtug.sjtu.edu.cn/cran/ Shanghai Jiao Tong University
https://mirrors.sustech.edu.cn/CRAN/ Southern University of Science and Technology (SUSTech)
https://mirrors.nwafu.edu.cn/cran/ Northwest A&F University (NWAFU)

Colombia
https://www.icesi.edu.co/CRAN/ Icesi University

Costa Rica
https://mirroruned.ac.cr/cran/ Distance State University (UNED)

B 1-2 B R A

€I LI RETRIEACHNBRIERS The Comprehensive R Archive Network

iﬁ%ﬁ@ﬁ/\]#&z&’ ZK:E% WindOWS Download and Install R
Precompiled binary distributions of the base system and contributed packages, Windows and
i lel_\ ’ JJ:I: ﬁ ﬁ Download R for * Download R for Linux (Debian, Fedora/Redhat, Ubuntu]
0S

Mac users most likely want one of these versions of R:
* Download R for
. . _
Windows 2, WA 1-3 Fior.

* Download R for Windows

Riis 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 (2024-04-24, Puppy Cup) R-4.4.0.targz, read what's new in the latest
version.

« Sources of R alpha and beta releases (daily created only i time periods before
a planned release).

1-3 BEFEE N G RRA
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€I L TTE P base 5 install R for the first time $432%, & 1-4 . k47858
HE T — T 7 8 &5 Download R-4.4.0 for Windows $5%, @& 1-5 fix, Bla 42
S TEEI AT E.

R for Windows

Subdirectories:

base Binaries for base distribution. This is what you want to install R for the first time.
contribR Binaries of contributed CRAN packages (for R > = 4.0.x).

old contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 4.0.x).
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

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

Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions
with downloaded executables.

K 1-4 S HARAR

R-4.4.0 for Windows

Download R-4.4.0 for Windows (82 megabytes, 64 bit)

README on the Windows binary distribution
New features in this version

This build requires UCRT, which is part of Windows since Windows 10 and Windows Server 2016. On older systems,
UCRT has to be installed manually from here.

If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you
can compare the md5sum of the .exe to the fingerprint on the master server.

Frequently asked questions

¢ Does R run under my version of Windows?
¢ How do | update packages in my: previous version of R?

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

B 1-5 R

122 RIBELE5REE

7“2

€L =0 TRERORES
BERASNER" HS
GEEZéﬁﬂ“ﬁh%é”ﬁﬁﬁ$%%ﬁ%“$i(ﬁ%)’ Bk R REHARE
R, R T AT, EATUMEE.
&I =535 WA AR RIES, BR
Fﬂﬁmaow%@w-1aﬁTo @E%Fﬂﬁm*ﬁmm
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R RGui - [R Console] - [m] X
R it w8 B5F Eft 85a &0 =5 - & x
Felm]o]
|\ . L

R version 4.4.0 (2024-04-24 ucrt) -- "Puppy Cup" o%o 4}: /ﬁ: Wll’ldOWS ‘:P_ é‘ “P &‘ ;“ﬁi R
Copyright (C) 2024 IherR Foundation for Statistical Computing b £
Platform: x86_64-wé4-mingw32/x64 i% —é— Hd- , Fé‘} T %%%‘%‘ é,{J #3:,; NN x,ng_ 9[‘ ,

e , AR B{%
%Ei%%ﬁrﬁxxﬂ%ﬂgﬁé%%ﬁo SR AN 2 AE *‘/\Z 75] Reui ély T,—J-%j(‘ 4= 5,;
F'license () ‘B Licence () RS RRIEDEH o LRI gul.exe 7
RENEETE, ATS ADZIRE T TR, S5 A2 > > . :
Hﬁclontx:butoxs(;'*Eé\fﬁﬁ)‘]ﬁ%'r‘é;ﬂ N /f:l:’ 1Z$}-ﬁ‘ x/r#‘/f—L% C'\Program FlleS\R\
Fitcicacion() ' 2 & GRANAEL RS E 85| Fratei i o R4 Obinx64 B i) .
Brceno RE—ARMEE, Mol SRAEARBXE, 5 ~44.0\bin\x64 (FRIAZZ) T . s

*nelp.start () ' IBITERLR K ES K ° N N g
WAao Bits X, BT HARES A 49 GUL @,
o B R#E=E 2@,

K 1-6 RiEE LS M (RGui 1D

RGui AW LA N ER A AMNEE T E#%4. FHANREBETEITHESRHEG (R
Console) , R i&F &7 i % N F%m H 78 e 1F .

R IR E i A& B R dn A 528, fEARTERZRA “>7 B 218, fKA]
DU N — 264, WA LUESMNZ &S, mAZBASS “” BT, N Em)E,
¥ Enter #, R g2I8A7T1% a4 -4 AH N 45 31

[5) 1-1) fEd54) & BATG A9 AT,
TEFH] & PRI E N UL I ARES, R &5 58 .

> 349 + ERTHBEHMAGS, J2Enter 4
[1] 12 # ZRAMEBAER, [1] ATBLERGE 4T

U A N I — AT, AT DAAEE 4 5 4% Enter 88, A R —4T4k4EEm N,
R &EWMATHIM T “+7 FKonidER. B, H5H 3+9+33+96+34+45+56+45-33-21 [{E, 77
3fTHIN, BHlE LR

> 3+8+34+98+ # RGN "+ RTAMNTR, BEERBN, EMTLEATH
+ 34+45+56+45- # SAL R AT @AY "+ R E— AT

+ 33-21

[1] 267

>

1.2.3 %A T B RStudio

R G T HAT A RGui #E SN i 88, fEBEE RIES ) 2N, 21 RIESHEIL
HMizm . Hrps EARR MR N RStudio /A 7 ) RStudio B4 K fil#K 1) Visual Studio R E1f.

11
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1. RStudio T#H5%%#

€XX0) 7 IE W AR (https://posit.co) , % Enter $2/5#E A\ RStudio B M. #E51H
AL FHE IS d DOWNLOAD RSTUDIO 32450, T#HZH.

Ve R 9 & AT R A A RStudio-2024.04.1-748

ENTHEHANZEE @
RIT “UEERRFMET” B2

UL “Rstudio 2457 SHEETR BE “T—47 %4, HFALIEELR, BEHRX
B T8 BT, TAEAIMEE.

LZRETAIS, &7 Windows R4 “FF 8”7 EHEZHHI
© rstudio , FEFIZIRABIT B3 RStudio, H X BNEH RGui FRE WA 1-7 fix. &
BIEEBNIRBRERI.

Al

© Rstudio - O X
File Edit Code View Plots Session Build Debug Profile Tools Help
[LERIN+ SER=. 24 [=1] A Go to file/function cd - Addins ~ R Project: (None) ~
Console  Terminal Background Jobs (5 Environment History Connections Tutorial =0
R R440 - ~/ & | | 7 Import Dataset ~ | ™ gomiB ~ | & (5 o
. R - | Global Environment ~
R version 4.4.0 (2024-04-24 ucrt) -- "Puppy Cup"
Copyright (C) 2024 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64
Environment is empty
RiE BB, TH&ETER.
ERLFE#THRTUFEARD R .
A 'license) '#i ' TicenceQ "FEH RHHMEM .
REANHETE, BFEAAZELT AM
A" contributors ) 'REHEE B F
A citation() "2 5 R AR TS AR 2 th ER 3| RTRIZFE . Files Plots Packages Help Viewer Presentation =0
© Folder  © BlankFile - @ Delete <Rename @ {0k -
A 'demo() "EE—LRBITZF, B helpO ' ERBRELFIHE, = £ Home
F'help.start()’ SEAHTML AR B R T 1
A a0 BER. ¥ Name Size Modified
= wpsDrive
> & WecChat Files
= My Videos
= My Pictures
& My Music
&= maTLAB
£ KingsoftData
¥ desktop.ini 4028 Mar 30, 2024, 1:12 PM
©] Rnistory 0B Jun 6, 2024, 9:39 AM

Kl 1-7 RStudio &= Ftifi

2. RStudio T ZAE N4

PAT A File — New File — RScript 14, A FAMS  « Cord) %4,
TEHH PSE AT R Script 74, fE& LA EJ7 i a] R ELA dw g X, Wil 1-8 Fiow.

12
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@ Rstudio - O X
File Edit Code View Plots Session Build Debug Profile Tools Help
Q- & - i B S| [ A Gotofieffunction ool - Addins - R Project: (None) ~
@ | Untitled1 [T  Environment History Connections Tutorial =0
. 41| | [()SourceonSave | Q /< -/ 1 HRun | 59| Psouce -| = | @@ k| T import Dataset ~ | > ssmis ~ | List =
1| R ~ | il Global Environment

Environment is empty

Files Plots Packages Help Viewer Presentation ==
7 Folder | © BlankFile ~ | € Delete =] Rename | i -
A Home
¥ Name Size Modified
11 | (Top Level) 2 R Seript 3 =5 WPSDrive
Console Terminal -~ Background Jobs =0 0 WeChat Files
R R440 - ~/ = My videos
' license)"® TicenceQ "RE D RMFMFRM . o 3 My Pictures
£ My Musi
REABHIH, THEANLILTER .
A'contributors ) 'EE G E &M & MaTLAB
f'citation(" %%ﬁﬁﬁﬂﬂ‘&ﬁmfmEhEﬁM%HﬁR&R%zJ‘E =5 KingsoftData
o .
B'demoQ " EE—LRHRRE, A 'help() FERELEETH, o J desktop.ini 4028 Mar 30, 2024, 1:12 PM
A 'help.startO EBIEHTMLI 5 2SR B AR B ST 14F - 2] Rhistory 0B Jun 6, 2024, 939 AM

WA O BHR.

>

B 1-8 STFMIAS & 1 3 St i

BT I F A F i e b 77 X350 RStudio SR FEAZMIPREE T RAY, 1% X 48 32 24 File (3L
f£> | Edit (4i%8) « Tools (T.H) . #ih (Help) &3, ZXIRIERAE AT AT
RaER AN N7 TAEX Ry 4 A1 X

(D & ETFaT ARR ARG 20 5 X (RS w5 3s) , AT LA9w S R A, Rmd 3C#Y. R
}knebookfggziﬁﬂgéﬁ”E@jtﬁ? I o] DU AT AR i AT AR A 3R o % IX B SR AE
B BTSRRI B, WERRT AT RUE, B o= run FKELED ST XA

(2) JE B RIBAT S %%ﬁ[ﬂ(?ﬁﬁ),ﬁgﬁ%ﬂU%ﬂﬁ%ﬁﬁ , BET
LATHIEATE R, WA D H AR P A B AT 4 R . R B ST a4, J7 Xt sk
R A

(3) 4 B 4w TAEZ ARG B, AT R A7 TAEAEE (Environment) fNZH R
EEMETFA. RIBEXNSR (FIER, K71, BIEHE. 5. mE% , WefEE REFEITH
JJis (History) 255 5.

(4 A RITAHUATHP TEEFM R IESETFEIMHRGER, GRFEMEE., 0. A,
. B, BESEIRE . TUAESH T/EER TR, o2ENRIBSEFA,
#1517 Packages IR R &) instal F1 @ Update TRALAT 20 B 22 FEH R E S0, Ei% X
AT LA YT BRI . AR R R B4

13
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3. ERMRE

RStudio 3 £f H & S5t 1 A )=,
AT 3 B R 8 Tools — Global
Options 774, fELH ] Options %1
HE 7 1% $% Pane Layout #1751, B o] {2
P B O B AT S s R E,
i 1-9 iR,

7 4b,  1E Appearance i I 41
SR RAEAT S AR E R vk, A
Packages I 7] DLEAT 844 kb 13 L,
1 B P AT LA B A China (Beijing 1),
PLER & T #OHSE

1.2.4 GRESME

Options

. General

= Code

> Console
0 Appearance

Pane Layout

| Packages
@ R Markdown
" Python
@2 sweave

7 Spelling
W civsvn
".:J- Publishing
. Terminal
ﬁ Accessibility

Q Copilot

Choose the layout of the panels in RStudio by selecting from the controls in each panel.
Add up to three additional Source Columns to the left side of the layout. When a
column is removed, all saved files within the column are closed and any unsaved files
are moved to the main Source Pane.

@] Add Column

[ Source v [ Environment, History, Connect v

< History
Files
Plots

¥ Connections
Packages
Help

7 Build

“Ives
T

[ Console v [ Files, Plots, Packages, Help, V v

Environment -
History
) Files
<) Plots
Connections
<) Packages
< Help
Build
ves
Tutadal

oK Cancel Apply

Kl 1-9 Options X} & HE

RIEH MW (Package) 2fREE R At MBS EREMES. Kiagiit o
AT LU 2 B R EORSEH. R 1 F LA DhREsR K28 =J7 6, 1 ggplot2 4%, %8

VRN TS S IEWTIKE IR

— R BPA RS 2 RBCRIEAT 2R TR A, T T A R o B A 2
AT DA P AN R R SEBIL, 38R ARAE A N IR 7 BRI fef R A3 T 75 2L L

1. BEERENE

ZHERES, BRINEN T — RS (U base. datasets. graphics. stats. utils. grDevices.
methods %5) , XL [ R SEE 2 BN R BN EIE AL, 20 B s o 5000 2 B AT B A
AR F AR B ) R S I N E s A REAE ] .

WA R R EL B i, nILAME library() 5% .packages(all.available=TRUE) &%,

[(#11-2] EACEEM .

FEFE G PR U A BL ARSI B 45 R

14
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> library () # EHTE 2 h 6 e 4R

> .packages (all.available=TRUE) # AT s ke LAk

[1] "base" "boot" "class" "cluster" "codetools"
[6] "compiler" "datasets" "foreign" "graphics" "grDevices"
[11] "grid" "KernSmooth" "lattice" "MASS" "Matrix"
[16] "methods" "mgcv" "nlme" "nnet" "parallel"
[21] "rpart" "spatial" "splines" "stats" "stats4"
[26] "survival" "tcltk" "tools" "translations" "utils"

8 M help() BRECAT LAZE R B W _E A& B DhRER T, HiEiEks 0.
help (package=p_name) # p_name A &85 & AR
2. ERRBLEE

i R WHR H CRAN, FE£ M R, AT ARYE 75 2200 N A 2k 22 ol (A, IR FRAH B
IRt R BRI T SE BRI R3O 2234 B T DL — e PRk 2, RIS 2 A 5
SHEATALZ SRRITRIAT . F R A REER 2O

install.packages ("p_name") # LE9 LR p name SR RF| 5 5l AR
install .packages ("p_namel","p name2",...,"p namen") # —RERENE

[ 5] 1-3] 2= ggplot2 #= ggraph H A&,
FEFE ] & AR A LR ARAS

> install.packages ("ggplot2") # ¥ ggplot2 &L, HHE— KRBT
> install.packages (c ("ggplot2", "ggraph")) # FB%¥X ggplot2 #» ggraph A/~ &

3. {$ RStudio &8

AT S AL ) Tools — Install Packages #iv4, 7E# H f¥) Install Packages X i/ HE FH 4 A
ME 2N, 55 Install #2461, RS2 B350 8 A A O, Wil 1-10
Firs o

B E R RSN, TEAETEE = TORHEAMAZ ML, I
PLZ 5 B A& R IT o

EH AT VAL % O A& T % 4% Packages £ F, AREEFH O install 4%
KIS Z0 .

WEREARE H B2 dE, FTRLTF AN B ZRIF N zip 5L tar.gz XA B, HFE)%
BOOREBD o AT ) Tools — Install Packages iy 4>, 7 # tH [ Install Packages X
T AE AP 12 24 Install from A Package Archive File (.zip; .tar.gz) , #RJ5 3 % 22%%, Wik 1-11 iR

15
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Install Packages Install Packages
Install from: ?) Configuring Repositories Install from:
[ Repository (CRAN) v [ Package Archive File (zip; tar.gz) v
Packages (separate multiple with space or comma): Package archive:
| ggpIDtZl | ‘ ‘ Browse...
lot2
ggI’I t2.util /AppData/Local/Riwin-library/4 4 [Default] V] Install to Library:
ot2.utils ata/Local/R/win-libra efau
ggp - £p & [ C:/Users/Haiou/AppData/Local/Rfwin-library/4.4 [Default] V]
ggplotZmaovies
+|Install dependencies
Install Cancel Install Cancel
B 1-10 Install Packages X i HE

K 1-11 FahesHiE
4. @it GitHub %6

A ¥ R AL HAFUAE GitHub, 1R £ CRANR HHHGHTIT KR AL T GitHub, 23 7] PL
S5 %E devtools B remotes £, Filid install github() B%T 2234 GitHub AH L.

devtools::install github ("tidyverse/dplyr") # 3K
remotes::install github ("tidyverse/dplyr")

BEF T WA EREL, KRR AR O Sk

tidyuerse 5 GitHub i 7 % , dplyr A%l P ¥ % 4 dplyr 9 repository (&%) , BPeL.% . 7 4h,
Wit O Y AT VAT ) 6L P 69 R B0 K.

TRFTH B EAZR &, 23] R L6947.& 2 54 A DESCRIPTION L 4.

B AT DR BRSO S IR TR O R 40 1 M AT 2 (BSR4, FEAASE
2%, AR O

install.packages ("dplyr-master", repos=NULL, type="source")
EAEYE B AE LT A, W LU Bioconductor W 3l 3k B, 22 3% W 17 ol 2 %%
BiocManager £, Fi#id install() R %522 %¢ Bioconductor KIS EL, 8% 8.

BiocManager::install ("p name")

5. B8

2 55 2 CRAN Bl Ath 45 52 (1) & B2 T 300 22 2 60 1% 58T i i, o] LA A update.
packages() BREL. HAEVEMEA:



£1EZ RIESHN

update.packages ("p_name") # FH ALK p name 98,
update.packages () # FATA A
6. MHE=HE

TESERLCEE G, B AZ AR, FEAMA library() BEEL requir() BRECK H ML R .
HABEM O

library (package name) # MBI L, WwRERFLE, RAEITFIFEMATRAD
require (package_name) # mBIREA L, B EORALR RIS, WAEE—NE

IGER =085 =5 e, BARRE—AC, LEMEIA G, LIRS KA
library() X require() 2% 4%,

(5] 1-4]1 4% ggplot2 #= ggraph P A~ @Aa 8K E| R F .
FEFE ] & AR LU ARAS -

> library (ggplot2) # #m# ggplot2 &,
> library(ggraph) # Jm# ggraph &

7. HRE5HEE

XH, HERERREHE ORI R P WE; BRERRERCEMEBINFNE, iR
AFEER,  HORAFAERE

M EEE O AR, LR A remove.packages() BREL, LB AN

remove .packages ("package n ame",lib=file.path ("package path"))

Biln, EEK ggplot2 MHIEAIA:

remove .packages ("ggplot2")

A7 EENRR I G, ATLCR detach() B%,  HARVERS ON:

detach ("package name")

fitm, EIF ggplot2 ALHER)A:

detach ("package:ggplot2")

1.3 MRETE

IR BRI BAE BEAT 2 R0 b, i SEAREE . RIS, SRR PR

17
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B AR R X, T LUK 2 MR A RN SR, R R R R E S AT
OB FTIEN R X5 (object) o XIS GUATIRAE, BRI A GaT AR 22 &

1.3.1 W&

REF T EYA AT AR 5, s, SR, s, HEi%E. RIGF AR
A SE T X B Cobject) HHRAFMT, XFTHEML AT 09 D7 1] [ AR 38 I R SCHL -

[ 1-5) R3EZ*F %5 A 6],

FNACIS T

> c(u /&Eg lv,n }ﬁ‘/f&_ u,n g_{%% n’lv /5:5\5’5‘ u) # @@4 Ai%éﬁ_ﬁ;ﬁiﬁ]@—%
[l] " /‘&Eg " ")ﬁi/l& "o é—%% won /‘g\:i\jg‘ "

> ¢ (5) # RAIAAENHMARGE, REABEMAHKT 5

[1] 5

> list(c(" #BE ", " RE","4F "),c(5),"I'm Chinese.") # &4 3N TFWIk
[[1]]

[y W /‘7’3’\_2% " ")ﬁ‘\/l& non fﬁg% n

[[27]
[1] 5
[[3]]
[1] "I'm Chinese."
> function (x,y) + Tk
+
+ (x"2+y)
+ }
function(x,y)
{
(x"2+y)
}
> new.env () I35

<environment: 0x00000172e87ccc70>

EIRACEE T, o) & R REL, FoRB R e S IF A

2y AP, RAF > RRHETREBN, IR/ “+7 BRHERMAN LT
e, 55 47 FoRiERE, LA

18
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132 TE

RO GA LR — AR, B, KBRS, 1E0 0TIl 2Ea RIRE. R MFRHERE R
T < (WRTRMER “=" BHTIRED , HERMA ‘<7 .

R A RSEPR Bt 240 R — 45 (i x) , REHBRE (fTLUREUE. M.
FEPEEBIEHESS) o B S X ST DRV &, R TR R E B

[ 1-6] MRAE 7 3= =41

FEFE G PR L ARSI Rt 45 2R .

> x1 <- 6 # FHAAKES x
> x1
[1] 6
> x2 <= c("HEE v, RE", T T ER) # FFAR G TR x
> x2
[1] " BB " RRE " "AEF " v EE
> yl <- y2 <- y3 <- 6 # Bl —AMARL SAEE
> vyl
[1] ©
> y2
[1] 6
> y3
[1] ©
P\
RELEEFMABTALS, FIHRMES “<” FEEAH “>7, Pk
1B o L EAEH S PARKIMANA TR, FFRTaEER.
> 6 —> x4 # BRI x
> x4
[1] 6
> z <- c(68,61,82,66,72,44,66,57) # BEAeETREL 2
> mean (z) # HH-FH K
[1] 64.5
> sum(z) # KA
[1] 516

AR A FIE LR RS (O Tk, IR TR R R (O RS H S IR
ERIEF T, ZEKGAAH LT

(D R4 I E T4 AR 7T RS, R TR LA 57 A ee e & e
TR 2

19
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(2) BEAZXS KNS, W name F1 Name &K BN [F] A8 X6 5 o
(3) BRI ARG CHEE, WH Gender FontEA L&, MAH ga. x %,
(4) RGHRE T (nif. for 28) RREAENBEL .

1.4 SREREEBNIE R

RIES A ThAES R FREZMH =T, TrEAR R £ 538 1 A i ok TR
Frsehrinl il X ik 1 # 2L 2R 2 M Eeim S, HERUNEARTEMSHE I EE
o AR By, B EIEE R T F ORI BT S RGO M IE R .

1.4.1 ERHAERBERH

fEREF AT, AGEREFRMETNITELERELZN. RIEFHFCUTRENNA
BRI, XSO T DU SIS N, R BB R B 1-1 PR
*1-1 NERBRBINEERRE

BT I R ~ f
help.start ERRIE I TS B help.start()
? BRI R B 2t.testal ?"t.test?"t.test "
help BRI B B help(t.test)Bchelp("t.test")
?7? BEIREGHA BB R R T 29t.testEl 22" t.test"
help.search | &5 A BB EA <K 7 help.search("t.test")
apropos PR i N T BORH DT TE 1) R 205 A4 o apropos("t.test")
find AR SGMANFBAHLAECN G CEEERED T8 find("ttest”)
PR A
example ZBATREURE AT A RO example(t.test) B example(t.test)
demo AT R EE R G R8O demo(nlm)&{demo("nlm")
RSiteSearch | 7Ehttp://search.r-project.org I £ 2 iy N ) < 8k 7 RSiteSearch("Hosmer-Lemeshow")
data FH 21T A S I ATE W AR GIEEESE | data()
vignette FI 21 O e AT A T A [ vignette SCRYS vignette()

R Bl TARZHAEEE, I BIRERN AT BRG], TE 5> R 2RI .
A data() PREL L help() BRELAT LA T A SR 1045 12

20



data ()
data (date name)
help (date name)

[ 1-7] 3RIRAS BhAZ &1,

£1EZ RIESHEN

# 7 B A7 Shm K & P BT A0 BT A T R T A
# &F LK date name WRIELE IR
# EHEHIELE date name HJFmMAZ 8

FEFE & AR A LU AU, I Bt i 45

help (lda, package="MASS')
help.search('geom bar')
RSiteSearch ('Neural Network')
data (Titanic)

vV V V V V

example (t.test)

142 REBFHEEER

# AR A TRy A B A

# MFTA L TRE FIHT geom bar Hidk
# IR QARSI 6 Bl T AS

# B AR5 WIS B

# BT R t.test B9 A

RIEE B VP2 B, XS4 LUl datasets BU7 . A HRZ 7RG
i B SRR 1. I data() BRECT DLEE OB H R AR

data ()
data (package="datasets")
data (datasetsName)

# R ASer, 3)RATA Som R L e BB SR
# &4 datasets L PHKIESE
# ¥ LAMA datasetsName WHIELE

T34k, R str() BRACRT DLE R Bl SR 454, AU summary() BR#07T LB B SR 10 5t

ELESE

(51 1-81 & A #3E K R

FEFER & ARG LU AUS, IR EoRfm e R (i) .

data ()

data (package="datasets")
data (iris)

head (iris)

str(iris)

summary (iris)

1.4.3 RIBESHEXIHEFMER

+ BRIH S PR IELE
# & A& datasets &P IELE
# I iris HEE

# FA iris HIEE AT IUT
# A iris HIEEHEMN

# A iris HIEEGHE

B PN B R HO B AL, R OB FIEIATEE AR A S B, N RS A ), PSR

4B R T AR AN BRI H Y R

(1) RiESE N M RStudio B AL T F& K% 21 %k .

21



RESEFHESI TS AL

22

(2) RIGFHRFZI RN T 24 R BRI KT R G F &0 b 8 o715, 58 m)
PALT DX S fr 12, ASKEH: B .

(3) Rseek ¥fi st — M REF KM IERIIE, AR SFRE, LA RIES B
FIFR R I S &

(4) R-bloggers /& R 15 5 FE M ZALIX, R I0E RIE T BUHE X T R /INE T (1) 5
3. B, Stack Overflow 5 R-bloggers 221LL, /& —ANEELH R 1B = 4L X,

(5 REBBEANTHCRIEZLITAEN RIES A IR IEA LR 6, 4
b I PN T N b 2

1.5 KRE/NE

AREVEMAHAT RIGE WA, GF RIESHMR. RS2, XRS5
SR IE RSN AE . ABONRIEFHEMATTMR, AR, WOy ES: 3
NZFH R 18 5 SR 24 K 3 5 AT AL B e A



FERE AT AR AR o, B R B TR M L. R BT AR I STt 2>
Bro ML IR, IR REAT RIRM AT 2L, A ATTRERR SR . £ RIS,
HHR R QIR BIC N EEL, R AR 7 2 H005 O R RARIE S s, IE94T
= R BB R A BEAS [FI SRR A s o Gl R A IS TR, T3 AT DA Ot B
TRV E S, NJRERRI T TR M SE A FE A

AER G A AT R I8 F P AIEBIRSE, IR W EERS A, e, R,
BHREAEA S R B 55 ik . FEIR I BRI AN, Befs 3 it 78 S br A b Rs A PR AR
I IR B M 20 BRI HE %

2.1 BRI

TEHHE AR, AR ARG B AR, e B TR 7 SR SRR 2R 1 B B 15 2
Prigfdde, fRIRIE e AU RINBIRE S, WEH BT MIam, Hhs—TAR
—AMERAR, - HERREARE MR R . £ RIES S, BERENIMESINZ,
R i AN ] B PR i B 81 B ) BB HE 2R 55 22 R 2K
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MR BAR RIS, ACE B T AR E R R I AR AR, JE RN 5 B2 4 B AR AR AT
IR SRR IS ) WA AE R G ANE BRI AR, FRATT R T b ST AESHE SR ER
TEVER AT IATT, TS RO SR, R A M ER .

HHREL R IES PR EWAFEI 25 % (Object) FIAFE (Variable) . iX /&4 fEH)HE
S, LA AR AR E S AR I . W52 R P s ds, AR N2
FHR 5] X S0t RARAE o Tk 0o AR & IR AN PR AE,  Be A Bh3RATT 5t 3k A7 204 b
MorHT

211 INHERIESHNE

BT HYE R IES AT IO %, nmE. FI3R. B8, BRAE. A5, B LAl
AR HR ., SFEAEERN, BIMEH R IESSANESES 2 RIESHNS, UARIETFIE
AT FRR PR TR BEAE R AE S X %,

[ 2-1] RiEZ =A%,

TEfEH G & DR d N LIRS, FIR SR 2 R

> cll,2,3,4,3) # AIE— AN A
[1] 1 2 3 4 5

> matrix(1l:6,nrow=3,ncol=2) # RE—A 347 2 FIA4EE
[,1]1 [,2]

[1,] 1 4

(2,1 2 5

[3,1 3 6

> list(c(" HB","4F "),c(5),"I'm Chinese.") # AE—ANEE 3T R

[[1]]

[1] " i&E " "

[[2]]

[1] 5

[[3]]

[1] "I'm Chinese."

function (x,y) {

return (z)
} # Al E
function (x,y) {

>
+ Z=X+ty
+
+
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z=xX+ty
return(z)

BAEEF, () & R EEL R H P EEE SIS .

212 MR RIEESHITE

211 FWHATNR T RIEF MR, R T RIES NANHE. ?*zﬂ]f 73 AT
AT X LS B oy AT AR ? AR IE IR R 15 5 o0 R MR, mERAF IR
BRI AT, HAREAAIR SOk EE .

FERIEFH, WLMEARMEIZER ‘<7 8 “=7 REEREIFHERSE. LRAT
LB & 7B HeprmhmEgk, HARUE T I k.

[5]2-2) REZA LT Z.
G W A CL IS, R SR 25 R

> A <-¢(1,2,3,4,5) #
> A
[1] 1 2 3 45

o
M
e

& A WA

> B <- matrix(l:6,nrow=3,ncol=2) # B4EMERALL B
> B
[,21

> C <- list(c(" #HE", " 4T " 5),"I'm Chinese.") # HF RIRAEL C
> C

"I'm Chinese."

> hanshu <- function (x,y) {

+ Z=X+y

+ return (z)

+ 1} # ¥ BFHIKALL hanshu

25
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> hanshu
function(x,y) {
z=x+y
return (z)

}

> # RFAELERE, AT FTHATHRNE, RFR TAEZAE N ZIRME
> a <- 2

> b <-4

> atb

[1] 6

> a*b

[1] 8

AR A IIE LR RS (O Tk, JFET . R I (O BTSSR AR
DY PARA RIS, ARELET I k.

2.2 RIBEHHIESH

R % & (MR SR R SO AT Ry, Vs T AL AR RN M . 75 R o,
R IR K280 B O 4 R 0 T 9% FLBRACF T LR 0 22 R BB A R o 1 b T 2
R R R [ AR A, R MR G B e

R e (6 $045 55 4 T S B R N (b) ik (c) #etn
KA. BURRERAIE, W 2-1 fiR. fo I‘Tﬂgg fl
i 2 0 0 LA K 0 SR PE RS I B B AR
AR 7 ST LA A R 0 AL £ 2

(d) HlatE

KM RIGE . AT RN X e 5L A 1 %% loy gt
¥rs

WRLE R S ECAE R G rh BRI F, T B R AE S (e) FI2 zig

B34 HT R B 5 5 U 2 i 5%

BHEESS (mode) TTLLANE
Kl 2-1 A EdESE R E

2.2.1 #iER

FERETH, BdRA R g Bl i A AR A R Y. T A R B
BT 5 e Rt AT Bt AL B AN 34

26
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RIG ML T 2R EUR BB LR A FEE ARG, BImEE. 757 AR ES. A&
I LE A ST Bt 5 B R ARSI R AR R, R RERIE R oRE R A E G T . R
TS IR AR R A

o AR (Numeric) : J T A &8AF S840 AR X0 A EHA (integer) A=UHE A

(double) PAF,

o FiFA (Character) : A T AL ARFAHE.

o Z4A (Logica) : M T H4kA R1E, B TRUE 2 FALSE.

o AHA (Complex) : AT A A KA 309 AL

o HMHA (Data) : B THRANALKIE.

[ 2-3] #48 K A A .
FEFEH & B A A LU AUS,  [RIN Eofa  25 2R

> num <- 42 # FAAR B A%
> print (num) # Hrifi: 42
[1]1 42

> char <- "R#&& " # FRA I
> print (char) # . "REZS "
[1] "R#EE "

> bool <- TRUE # 1T A I
> print (bool) # #rd: TRUE
[1] TRUE

> comp <- 1+42i + A HA K
> print (comp) # dwrd: 1424
[1] 1+2i

> Birthday <- as.Date('1985-6-18") # B3R I

> Birthday

[1] "1985-06-18"

> Score <- as.integer (x=c(160,85,125)) # YR
> Score

[1] 160 85 125

> 4 EABEEA

> print (class (num)) # #Hrh: "numeric"
[1] "numeric"

> print (class (char)) # #Hrih. "character"
[1] "character"

> print (class (bool)) # #Hr: "logical"
[1] "logical"™

> print (class (comp)) # Hr: "complex"
[1] "complex"

27
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> print (class (Birthday)) # Hrih: "Date"
[1] "Date"

> print (class (Score)) # #Hr: "integer"
[1] "integer"

RE S BRI, RRRPSRAYHAT HARF R 755 . B4R S LA (R it R A g
i 4 B U B e S PR AT AL B . AESEBRIRAE T, ARIE BRI R REF S E B RE, A
BT BLR AR BRI AT R0, I RE ) sm s 70 A O HE R 18

222 [=E

[ RS Pl W SRS e —, el —HRRMR TR R, ik
Bl T RZEEYE, FEH LR IZSE A E N RRRES . BT REEH
P M ANAL BR AR AL, B2 42 U o] G R AR A A B 25 5 RO O

R G 7T ZMAIR R R ITTE, BRINEEHN T ARKS S SR A g U I
7530, FFEC ARAR 17l .

D ) S

o() Bt Cconcatenate) 2153 FA QIR P BERO 77, & T LI AN BOfi . 7 4 B AR (1
BIER AN

[512-4) & B3 AR LR 4T,

FE 6 B R, AT, I B R SR

> vec numeric <- c¢(1,2,3,4,5) # HlAeE
> vec numeric
[11 1 2 3 45

> vec_char <_ C ("All, "B", llC'l, "D") # >
> vec char
[l] "AH "B" IIC" "Dll

oy
o
b
el

> vec_logical <- c(TRUE, FALSE, TRUE) # Fhez
> vec logical
[1] TRUE FALSE TRUE

2) rep() 3K
rep) BBHTEE R A E, @84 REERREE, HigkEgmnT.

rep(x,times=,each=,...)
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b, ZECE Lk 2-1 s,

Z

#*/2-1 &I AR

®  m |
AR CTUVRAFMRE, AREA%) . BT, &% (W4 XfrepM¥) POSIXct.
* POSIXItEiDateXt 5 8L # — AL & 2K R (194X 5
— AR, 2K S Mlength(x), MFE RN TEELN AEHD KM ZHKERN
times 1, MEFREA R TSR, MERNAGS SR . 2R AR, b
R B R B UURS T
et e SRR, xR T2 T Heach i, HoAh NN B AR N B R B OURE [ B, 3

HWOLER — N Iea . WROUNABCE S, 4% 1 b B

[15'] 2-5] iﬁkﬂilﬂﬁ»ﬂg‘ﬂ:m fﬂﬁééﬁ@%o
FEAEHI G T R BLUTARES, (RIS 45

> vec seq3 <- seq(l,10,by=2)

# AA1~10, KA 2857

> vec seq3

[1] 1 357 9

> vec_seq4 <- seq(0,1,length.out=5) # A0~ 1, &K 5AMFAIEAHHM
> vec seqg4

[1] 0.00 0.25 0.50 0.75 1.00

3) seq() F#k
seq() BRI T-RIMMF 5, $ept 78 Rigr 77 s wl e KPR, HABIRS 1

R

seq(from=1, to=1,by=((to-from)/ (length.out-1)),

length.out=NULL, along.with=NULL, ...)

Hdr, ZHCE Lk 2-2 Fiw.

#/2-2 £ AR

‘O | R

from,to FFAIRCARIE R (k) Zeilfl. BRAEUR ftfrom F AR M A S, BNASEIKE AL
by FHIRIAEKE . — AN EREL X Fseqflseq.int, W RN, 1) B HUE

by MIZ S E A FE SR B K R

[512-6] £ A EL G E,
FEFEHI G & D AR LU AR, (RISt 25 2R

29
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> vec_repl <- rep(3,times=5) # EEHME I AR
> vec repl
[1] 3 3 3 3 3

> vec _rep2 <- rep(c(l,2,3),times=2) # TA@E 1. 2. 3R
> vec rep2
[1] 1 2 312 3

> vec_rep3 <- rep(c(l,2,3),each=2) # BATEIANELFIR
> vec rep3
[11 11 2 2 3 3

4) &R B FAF

BB LA Rl N E SR B H P 5

(5 2-7] At sETZ.

FEFEHI 6 & D AR LU AR, (RIS th 2525

> vec_seql <- 1:10 # AR L~ 10 ¥@E

> vec seql
(11 1 2 3 4 5 6 7 8 910

> vec_seq2 <- 10:1 # AR 10 ~ 1 Wi R e
> vec_seq2
(1] 10 9 8 7 6 5 4 3 2 1
5) RER@EHTR
SERUE R TR EHR B P IR R, R T 2RO ORI — ThRE
(5] 2-8] 3 A 1R 69427 7%
FEFEH 6 B RS LU AR, R Rt 452k

> # 1. AT RN, BEMEGELENERI], TUARBEZLEEMTE, ROEIIKL T

> vec_numeric[2] # RIEE vec_numeric W15 2 MTFE
[11 2

> vec numeric[1l:3] # RBRE 1 ~34ATFE

[11 1.2 3

> vec numeric[c(1,3,5)] # RIBRFE 1. 35 A~ATE

[11 1 3 5

> # 2. A TEEEMRIR. 4 REH AKX TG L S EMTE
> vec numeric[vec numeric > 2] # BIRKT 2 9tk
[1] 3 4 5
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> vec_char[vec char=="A"] # RBRET "a" ¥4k
(1] "a"
>
> # 3. ATEMRRR, wwREFPOLETNA LR, TABE 4 ARIITIRI
> names (vec_numeric) <- c("one","two","three","four", "five") # AGELEML
> vec_numeric["two"] # AT B ARIRIR
two

2

2.2.3 1M

ERIEF ™, M (Matrix) & —FEZ IR, FT A6 4R EE. 5
AL, FERE TR U R L AURAE R (B EE . R EOBARED o FERETIZ M
FFGuit- A R o s, e & & 2R MR b 1 P s B sl e A s 2l

RIGFIRME T 2RO E RO A, b i F 1 B B0 matrix(). % BRER VR S
WHEAT PIESHCRW B . HaBkgs i T .

matrix (data,nrow=1,ncol=1,byrow=FALSE,dimnames=NULL)

b, 2805 Lk 2-3 fos.

£%2-3 %It AR

® I W&

data PR RE G, AT LU &

nrow FEBEIAT H

ncol FERE 51 E

byrow WHAE, 7 NTRUE, #ATHAME: #OAFALSE CBRIMED , &4 7
dimnames —ANAERIFIZR, T8 EEREAT A AR

[ 151 2-9) & id matrix() F 46| ZEME .
FEFEHI & & RN LA, R 2o 4 R .

> matl <- matrix(l:6,nrow=2,ncol=3) # AT TS
> matl
[,11 [,2]1 [,3]
[1,1 1 3 5
[2,1 2 4 6
> mat2 <- matrix(l:6,nrow=2,ncol=3,byrow=TRUE) # BATHLALEE
> mat2
[,11 [,2]1 [,3]
[1,1 1 2 3
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[2,] 4 5 6
> mat3 <- matrix(1:9,nrow=3,ncol=3,
+ dimnames=1list (c ("Rowl", "Row2", "Row3"),
+ c("Coll","Col2","Col3"))) # WiT &3] % a4
> mat3
Coll Col2 Col3
Rowl 1 4 7
Row2 2 5 8
Row3 3 6 9

FERE ) 70 3 v ORI AT SR 515Kk Vi ), 18754 matrix[row,column].

[ 5] 2-10]) @i 47%) % 3| kiF Pl 4EME L& .
S G B D RN L RS, RS R A

> matl[1l,2]
[1] 3

> matl[1,]
[1] 1 3 5
> matl[, 2]
[1] 3 4

R ALE R BT 5
§ ARBU—4T

# RIH =7

R Rt 7R AT HCA IS F R AL W BRI R R E

L5 2-11) 4EFE LA B MiE H .

FEAEHI G B D AN BUT AR, TR s e 45

> mat sum <- matl+mat2
> mat sum
[,11 [,2]1 [,3]

[1,] 2 5 8
[2,] 6 9 12
> mat t <- t(matl)
> mat t

[,11 [,2]
[1,] 1 2
[2,1 3 4
Er 5 6

> mat mult <- matl*mat2
> mat mult

[,11 [,2]1 [,3]
[1,] 1 6 15
[2,] 8 20 36

# B Amik

# FEFRAEH

# EMEEE (LEAR)

1§ A cbind() A1 rbind() A LA¥Z H1 8 3% 4T & FHFE B4

32
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[ 151 2-12] 48 cbind() A= rbind() #7) RA%ATEF4EE .
TEFEHI G & LR g LR ARED, [R5

> mat_cbind <- cbind(matl,mat2) # B9 AR
> mat cbind
[,11 [,21 [,31 [,4]1 [,5] [,e6]

[1,] 1 3 5 1 2 3
[2,1 2 4 6 4 5 6
> mat_rbind <- rbind(matl,mat2) # BATA RS

> mat rbind
11 ,2] [,3

]
[1,1 1 3 5
[2,] 2 4 6
[3,] 1 2 3
[4,]1 4 5 6

SRR A HT . Gor S RIS B T SO 1 2 0 o ) R . 1
(AL B R R A . B AR 1 % SR

SR R 8 5 AL 4 IR MO R AR S, BRARI (T OV . BRI R R, X
THATA ROBAR A  E BR, S ARMENE A RAE, 7T DAL IR 7F L2 A 244 I B 114
LRI

2.2.4 #4H

ERIEFT, B (Array) 2 —FlAEUE A7k 2 AR O E5M), SCRF 48 R UL ERI4EE .
BH SRR, HAT Y A 4R, m=4esilUgE, W TRRERNZ 8.
HAERF AR UG AL BRI A 75 22 22 4R 1O U R A V2 R

GBI H FH REUE array(), BRER— A EEE IR B, W LA S
WOREUH R I 2 FE R DFE — R — A aih . BEAEEIN R

array (data=NA, dim=length (data), dimnames=NULL)

Hrb, 2805 Nk 2-4 k.

#+2-4 EIUSLAA

‘W i I v

data P SE e R, R R, GRS, WERAHTENA
dim YRR, FRE R

dimnames —ANAERISIR, T N S AR

33
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BRSPS AL

[ 5] 2-13]) i@ 1T array() 4k 6] 2E4L40 .

FEAEHI G B DA DU ARRD, R s e 45 2R

> arrl <- array(l:12,dim=c(2,3,2))

# Bl 2X3X2 B =Yk

c("Coll","Col2","Col3"),

> arrl
ool
[,11 [,2]1 [,3]
[1,] 3 5
(2,1 4
Y
[,11 [,21 [,3]
(1,1 7 9 11
[2 ] 8 10 12
> 4 Al AN Y AR = el
> arr2 <- array(l:12,dim=c(2,3,2),
I dimnames=1ist (c ("Rowl", "Row2"),
+ (
+ c("Layerl", "Layer2")))
> arr2
, r Layerl
Coll Col2 Col3
Rowl 1 3 5
Row2 2 4 6
, » Layer?2
Coll Col2 Col3
Rowl 7 9 11
Row2 8 10 12

[15) 2-14) 47 =) 3020 F ¢4 B4R 3038 .

EFEH & & RN LIS, [FE R oRi H g5 R

> arrl[l,2,1]

[11 3
> arrl[l,,]
[,11 [,2]
[1,] 1 7
[2,] 3 9
[3,] 5 11
> arrl([,2,]
[,11 [,2]
[1,1] 3 9
[2,] 4 10

# FE S

# RIRE

# R

s -

% =7

— 1R =5 — Rk

— AT L TR )

TR LE A B
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[5] 2-15) ~TwAidid & 5| A5 I F 9L F .
R G DALY, R EoRf g5 R

> arrl[1,2,1] <- 99 # KB —ATH I — BT ESEh 99
> arrl
sl
[,1]1 [,2]1 [,3]
[1,1 1 99
(2,1 2 4
.2
[,11 [,21 [,3]
[1,1 7 9 11
(2,1 8 10 12

[451 2-161 428 dim() &3k IR K NS PRS00 00 42 /%
e G & R A LIRS, R SR g R .

> dim(arrl) # RIS S
[1] 2 3 2
> dim(arrl) <- c(2,2,3) SRR, FHE LA 2X2X3
> arrl
s 1
[,1]1 [,2]
[1,] 1 99
(2,1 2 4
y 2
[,1]1 [,2]
[1,] 7
[2,] 6
;03
[,1]1 [,2]
(1,1 9 11
(2,1 10 12

[ 2-17) #248 Z3HEMTFE AR 692 B, ploaiedinik, RiESF.
R G DAL NS, AR EoR g5 R

> arr3 <- array(l:12,dim=c(2,3,2)) # A/ 2X3X4 89m
> arr sum <- arr3+arr3> # XIS HRRAT T F AR A

> arr _sum
rrs l
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36

[,11 [,2]1 [,3]
(1,1 6 10
[2,] 8 12
b2

[,11 [,2] [,3]
[1,] 14 18 22

[2,] 16 20 24

A R AR A, H LN s s BB ARE P ) 2 4E B MR A
fi (41 RGB BRI =4E54L) I IH 750 0 A o 10 2 4E a3 . At SR BAR A o
1 2 JERE AL

A RES T RoR 2 4RI HE (O B B A5 K, U AR 7 A B = 2 ol v A 4L
e AR A . Y ERAAHN S S5, RSB H SRS MR, A
e M ANRL T SR A JI 52

2.2.5 HIEE

HAEHE (DataFrame) J& R 6 5 H i i IO Z4ERIR 454, & 2800 T Excel IR A%,
RERE AP A RISR AL B . o, BHaHE AR — 5] DA BB e, 1Mo 53— 2 AT DLAF i
FRIEE . BT H RS, BOERRER)T 2 R TR AT B R R G v AR A A

RiEE ALY data.frame() PR BOR GV EEIEHE . ZR B RFH K2 A MEHEGE
—ig, R EEARIIEET R 5] FEAERI T

data.frame (..., row.names=NULL, check.rows=FALSE, check.names=TRUE,
stringsAsFactors=default.stringsAsFactors())

Hrb, S (R 2-5 Fow .

#2-5 EINAA

ik I W

P RRAERAE RS, EHE R, JIRSE

row.names HFI8ET 4, DS 0F n a aE 1n &
check.rows FH T 3AE 5 AT BUE 75—

FNTRUE, W 32 H 55 4 DU A iE

check.names

FRE TATH 2 E SO TR

stringsAsFactors

[ 5] 2-18]) 4% A data.frame() & £4 0] 2 2L IEAE .
e & E R LTI ACS, R o g R
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> df <- data.frame (Name=c ("Alice","Bob","Charlie"),

+ Age=c (25,30,35),
+ Gender=c ("Female", "Male", "Male")) # RN SR HIRAE
> df

Name Age Gender
1 Alice 25 Female
2 Bob 30 Male
3 Charlie 35 Male

[ 5] 2-19]) 1A df[row,column] 37 P #IABAE ¥ 69 L&, @i 5| % kFE—7],
EFE & & DR LIRS, R R A R

> df[1,] # RIRE —ITRIE
Name Age Gender
1 Alice 25 Female

> df[,2] # R =5 K
[1] 25 30 35

> df$Name # Aty LI
[1] "Alice"  "Bob" "Charlie"

(51 2-201 MM 7 K45 o S|SB AE P .
ARG B T LT IRTS, (I SRt 4 .

> df$Income <- c(50000,60000,70000) # AT BN
> df
Name Age Gender Income
1 Alice 25 Female 50000
2 Bob 30 Male 60000
3 Charlie 35 Male 70000

[5]2-21]1 R 244 T cbind() A= rbind() %k, 2 #) A F %5 feded 76 H HIBAE.
TERH 6 T R A LIS, [ o 455

> df2 <- data.frame (Name=c ("David", "Eva"),
Age=c (40,28),
Gender=c ("Male", "Female")) # A E—ANIEAE

> df_combined <- rbind(df2,df2) ¥ HeATE I R HARAR
df combined

\%

Name Age Gender
David 40 Male
Eva 28 Female
David 40 Male
Eva 28 Female

Sw N
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38

(5] 2-22] 1A summary() &5t FABAE AT ARG IC K 41
e G & R LIRS, R R A R

> summary (df) # ICE %

Name Age Gender Income
Length:3 Min. :25.0 Length:3 Min. :50000
Class :character lst Qu.:27.5 Class :character 1st Qu.:55000
Mode :character Median :30.0 Mode :character Median :60000

Mean :30.0 Mean :60000

3rd Qu.:32.5 3rd Qu.:65000

Max . :35.0 Max . : 70000
> mean (df$Age) # FHEF 6T
[1] 30

B HE 0 L SR T .
o AEiEIRAeik: RiEZ P49 read.csv() BT v AK SR CSV LA IR A HIEIE, F1R/E

LR AEAL R,
o MBIt AR, EHIBSITITAE T, FIBAEA TFAMBAZIE, AR FE
53] ARG AR

o RIETAAL: FIBAETT VA H AR E L ggplot2 FALLE, ARESEB K.

HHRAHEAE R 5 AR 2 R AR (R ORI S . TR RAERIR T AR
L, BEEAE AR AN AT BB TR o S X AR AR AR, P AT R Rt BN > A a5 4
Higs, it — D RGBT AL BEE .

226 EF

K5 (Factor) /& R A S THRAH K — il aify, I TAB 0 R85, ERAFELRF
B B B A7 7 30, W T ROR AR i AR . A AR S AR B A R 2 SR
Wi, PUREAAEEIA, BT AAAES KT (Levels) , {15 R fEGEHH 70 M thREW v
RUOAE RN R 7R X e K

R 5 5 1] factor() BRECRBIER 1. %R EOK 747 A B BRI B O T, N
HI P AR AR T

factor (x, levels=, labels=, ordered=FALSE, exclude=NA)

Hdr, ZHE L3k 2-6 Fiw.
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#2-6 &I AR

‘I R

X — AT B Y )

levels FTF K, BIARFEGRIZN. SRR E, BIAS x4 e —(E
labels T RETF KPR ERZE, T 97T 5 BRI 1 4 FR
ordered Wi, XRMTRGHF. BIANFALSE

exclude BOE 7 SRR IE, BRAZENA

[ 5] 2-23] 4% A factor() &4 e) & F F .
FEFEH 6 B E N LR AED, R 2omf th 45 2R .

> fruit <- factor(

+ c("apple", "banana", "apple", "orange", "banana")) # RELFHET
> fruit

[1] apple banana apple orange banana

Levels: apple banana orange

> levels (fruit) + FAEFaRF

[1] "apple" "banana" "orange"

> size <- factor(c("small","medium","large", "medium","small"),

+ levels=c("small", "medium", "large"),

+ ordered=TRUE) # BIEAFRET

> size

[1] small medium large medium small

Levels: small < medium < large

> levels (size) ¥ AR T8 KF AR5
[1] "small" "medium" "large"

> is.ordered(size)
[1] TRUE

[ 5 2-24]1 R #5238 3T B F#HATHS . S A R B A F R 5845,
ARG w0 RN LIRS, R o

> levels (fruit) <- c("Apple", "Banana","Orange") # S BORR BT 0GR & AR
> fruit

[1] Apple Banana Apple Orange Banana

Levels: Apple Banana Orange

> size[l] < size[2] # W EFAKFE, "small"<"medium"
[1] TRUE
> table (fruit) # I HARRE T e IR
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40

> fruit
Apple Banana Orange
2 2 1

> df <- data.frame (Name=c ("A","BR","C","D","E"),

+ Fruit=fruit,
+ Size=size) # R OA R TR HIBE
> df
Name Fruit Size
1 A Apple small
2 B Banana medium
3 C Apple large
4 D Orange medium
5 E Banana small

PR AR TR R AT R A, A RO LM

o TAAMEN: BTFKPAEMAEY, RAEATH, KRR T AHEZR G ER.

o Gt aATeg Y. AE@agtiiett, BT TR TAESLARE, RBRAEZHAN
.

o HIB—HM: HFRHTHEBERBOCEIETHRF, BETREFIIAIGER, &K
JE T S4B —EUK

Bl 72 R B S PAAF R EE T R 8 R BB BN 7, AMUEETTE W
15, REEHFIMS 550, SRR TR, BUmigiE, Rens Bk EAa o b # %
T REE . AEGETH A BB SRR A (A

2.2.7 FI&k

ERIEFT, FIFR (List) f&—FhARH R Ham KSR 5 s MEIEHEA R,
TR G BN A F R BAR O R, GInBUE . 545, &, BaRE, 2R A&, Fit,
HRAE AL FE A 4 I B 45 A i AR U E 3. R BRI A8 FTF R SR L T i RIS 1
Bttt 720, @M T A B S 2R Y Bl Bk 2 R A AE .

FE R, FISRTT LRI list() BRECR OV, list() bR 2RE % 42 52 AN [F) 28 204 (1) Bl - L 40
ER—AFIFR S FEREEAT

list(...)

Horp, 28-3R0 R HE R .
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[ 5] 2-25) 1% 8 1sit() &2c6) 5] & .
EFER G DR LIRS, R H 2

> my list <- list (num=42,
+ char="Ri#&3 ",
+ vec=c(1,2,3),
+ df=data.frame (x=1:3,y=c("A","B","C"))
¥ ) TROFTR- S SOE S ESATE S
> my list + TEINEAS
$Snum
[1] 42
Schar
[ URGE =
Svec
[1] 1 2 3
$df
Xy
1 1A
2 2B
3 3C

FEZBIF, my list & —MUE. —DFRRE. —PDEUEREN DR, KRR
THRMRTEN, BT VRN R R .
L list() PREL, FRATRT LAGI A B A S Bl XA AT 51 2R O b B AR 2 e Y
Fefith
(5] 2-26]1 R #& 3 ¥ RIRF| R F o9 LFEF A9 3 775 KXo
FEFEHI G B D AR DL ACRS,  [RI s a4 2R

> # A S RPGTE: EATRRALIN AP LE

> my_ listS$num # RIEALTHE
[1] 42
> # R [[1] BREATE: ERATRLIRLIE, TUMARRENTE
> my list[[1]] # RBS|EPHE—ANATE
[1] 42
> my list[["df"]] # PRBRBIEAE
Xy
1A
2 2 B
3cC

> # R [ BRBRFIA: SERAE—FETH, EREI-ANFI L, abiETE
> my list[1:3] # RGN Z AT EWTI R

4
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42

Snum

[1]1 42
Schar

[1] "R#E&ES "
Svec

[11 1.2 3

[ 2-271 RI#, £ TR Lt XAEBI| AP i FE.
FEFER 6 B DA A LU A, RN ot 25250

> my list$num <- 100 # 155 & P e EAE
> my 1ist[[3]] <- c(4,5,6) # oA ()] BEREF
> my list # EAEGEIGHE R
$num
[1] 100
$char
[1] "R#BEE "
Svec
[1] 4 5 6
Sdf
Xy
1 1A
2 2 B
33C¢C

HFR RIES DA BRI L, EREBAA S MR R, RSN . dEid
XPR NI EAR, BATA DU m ot A B AR R R AL & . Ah, R FRERAER B RIS 120k
TER M7, EARRAE LB EE AL B R T B AR 3. R R pr M h, B3R
T AR A AL RSB A 5, IO R B 7 B BEE 1 kA

2.3 FRENANEHIESE

RIEF B T FENNERESE, XEHIRER SR NETT 2RI EE2 TR, 1EH
T RABHMBATEAR sk . SRBURME A X Le iy AR AR, A B H3RA TP B 5
RE S PSR ERAE, ERESEPRRI T TR 5%

FER Y, A data() BRECATLASI S I A& N BRI . 2R BCCR S A W
HIECE S, RN EE S AT H TAEM b HAEg T

data (dataset, package=NULL,envir=environment (), verbose=FALSE)

Hrp, 2808 0k 2-7 Fis.
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#*2-7 EIUSLAH

® N Wk
dataset BB BUEERNAIR (FRED , WREE, Ky ira v s &
npackage WESE, FRE NN R I EEESE . RS, B AITE SNk p i R B
envir BRI YT IR IS
verbose iR, 2R MR vEaE 2, BRILZFALSE

GRS E dataset 230, B FZIEAT data(), WEHH 4ET R SUEF A o HEEEE. A
8 24 R AT 0 AR ST D

[ 2-28]1 &AM E 448 &

eGSO R A LIRS, R SR g5 R .
data () # FVHBTR T R IEE

FIEEA AR MR R, NS BRI RS54y data() BREL

[15) 2-29] #u# mtcars 235 & .
RS & & T DL IS, [R5 R

data (mtcars) # mEF mtcars HIELE
head (mtcars) # & A mtcars #IELEWATIUIT

R BAE L T A aEd, TZEEEA N, wLUE package 848 24 .
[ 5] 2-30] Zm# MASS &% % 4 Boston #9435 % .
RSB & A LIS, [R5 R

data (Boston, package="MASS") # M MASS €L P mw# Boston $3E &
head (Boston) # & A Boston #3EE W AT LT

R 155 N ERE SOV S ML R efede it 7 (E3EM T A @i data() %, AL
FASRICRIAE P X s it e, PRIEHATERE 0 b RN EERRIMEN, TR G B R
S PR, RS TIT R IR SR AL

24 EKRXEBEER

RIGFRM 7 2 MEER, HTHITAFRERENEE, UFEREE. LEEHE. 21
BEAMIREIEH . ERX A AT T Bl B MG R E 2, AT TR 41X Lt
BEAF AT %
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44

D AREZH
BARZEAREM. . . B, MAMBREE, BEWNE 2-8 .

#*2-8 HEAREBEF

E BE F|l&8 X |x™ #|£& B | & FlE& X |K® Bl | & R
+ iy 142 3 - Jekik 3-1
* eyl 2%3 6 / Wik 9/3
%% RS 9%%2 1 %% U 9%%2
A £ 2% 16 * s 2%%4 16
2) FBHiEH
PHREEAES. siiFEEH, BEFWER 2-9 fix.
+w2-9 BHBIEEN
E B F |& X ~ % R
& 5, 4Fr4 ¥k N TRUER 45 R NTRUE TRUE&FALSE | FALSE
| B, I #dE NTRUER 45 3 ATRUE TRUE&FALSE | TRUE
! e, ETNGE R S ITRUE FALSE
3) XRiEH
RABHEHTHEFMER KD, BEFFWER 2-10 Fros.
#2110 xR TEFF
2 B FlEd X | # |4 R |B BE Flad X | #|g =R
== &ETF 1==1 TRUE 1= NETF 11=1 FALSE
< INTF 1<2 TRUE <= INFEEET | 4<=5 TRUE
> KF 1>2 FALSE >= KFHET | 4<=5 FALSE

RIRFAE R BT HH MW TR, EEGE A MgiE 2 a8, SR eqTm bt
AR i 55 FA R4 3 R I 2

2.5 KB/

AT, R ET AR, ERLL R

T S

I=R=R:Ta

W H R RS A T

FEA AR, AT BLE B A [F) S (0 e 5 R HEAT B0 2R 51 R LA AN R S 2R 1) o v 5
RS A S, D9 R SR I ATIT T T SE A AR





