RESEA—MIIREE KRS 5 MRS, SO EIRHT. Sit @ iifim] 1)
WG E TR B RE. WY RN EE DR A M 2 B R R S
THAZNWE TN GLE AT R 15 S ORAEBA it . A BRI E U 242 R B S 1
HEARE S AETT .

1.1 RIESHA

RIGT & —MH TG o M B s S MEERE . 1E5 GNU R4 —is, Rib
RN, . JFERIERE, 2T gt E A E RS TR

1.1.1 RIBSHIRE

R G FEIET 20 D 80 48, 18 STRF M — S, R AT BN S 75 5 1)
—ANSEIL, IFFEGT USSR 2 N . S E I AT&T VURSES IR, &—MHET
HHRIRR . gt o i METE RIS 5 . S 1R S SRR L SEIURCAZ S-PLUS.
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S-PLUS s&—/N&ET S B & MR #4F, i MathSoft /A & IS TR #5417 — 0 K .
WE 5, FEFPE22 B2 K%, ] Robert Gentleman #1l Ross Thaka UL A HiAth & R E L F T4 T
R R4,

R G5 W LAEAF & AT&T DURSZEG % ) Rick Becker. John Chambers Al Allan Wilks filf /£
KIS BT —ASLHURA. Fik, RS ERFIEE FJLFEemE, TR R E07 1]
REfEE— Lo 2 R, X xR AREITREERME S 2R mBHE, mMATE SIES
AR R BRI BN AT 7E R 15 = i .

1.1.2 RIBSHHR

REFEGTH T BN AR iT A ST B AT 2 R, %08 5 B DN R AR

(D JFEAR . RIEF IR, AT NS DU g S . X it 14X
PMERILE, (13 R IESIHAFE M EHE.

(2) WBRMGHHT G RIBESHNE TEENS oI iae, A HRIE K1
BERY,  HAT A L) R BRI AL ER S HRF

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

(4) FEMP RA: CRAN EHELAT Y R, XLl 78, L],
PSR SR TR & AU

(5) RIEFMHXE: RESHAE —NERHE P AT RELX, #2487 RENEL
PR HRRFISCRE

(6) SHAMEFER: RI1EF /LS HAhgfE1EF (W1 C. C++. Java. Python %) £ i,
RiEtEE .

(7) B ALEFE Y : RAG S ML 7o R AP A 3RS YEDhRE, Rl @i tidyverse
RYNE (i dplyr tidyr) , T DLy 2o EA T B A

1.1.3 RiIEELEARS

ER RIBF KR, HASMAH grDevices GARHLI — RFIFEAR L K R, angifa.
FARFE i #% N5 . 7E grDevices {11 56l B AT 2 P4 g H% .
—KUL, RIEFAEALERAGMMIR L E RGN LB E RS, XML E R
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G EAL, DAFERT T2 XM B RS0 50 N R 15 5 %0 ) graphics
A grid .
® graphics @R REZHWANELBE, BABFHREZHLAI MK, CTAERSFFEA
R A, FFHRBET FS RCEL @ 69550
o orid LNMRHET — RN AR MNLE L. B grid QAR RE—E T ENLE S K,
TEEHBER THE, PrvAfe grid L Asz E XL R BT lattice = ggplot2 iX B AN LA )~
ZHAZR . HF, lattice & D.Sarkar #%4% Cleveland #9#F B X & @k, ggplot2 &L &
H.Wickham 4&4% L.Wilkson #) B 7 &% & & k&

FIRANLE RZGE AT T2 H AR E TR, fill, BETERLE RS2 ER
maps. diagram. plotrix. gplots Al poxmap #" B .55, UL TMIELE RG22 EI ved
Al grimport A, Ji4, &H —&y RAHRM 7 RIESSE=ZTT2BRAMED.

1.1.4 BEfEE

— kGt BRI (data) B LA SR (geometric object, 4’5 A geom) [EIJE &
4 (aesthetic attributes, 45 A aes) [—/NBLHT (mapping) . BEIIEH I8 v GERAM & B
48T (statistical transformation, 455 N stats) , fe 22 il 75 3 ANRR 2 I A4 45 & (coordinate
system, Zfi'5N coord) ", FEILANME (facet) RAEMEHEAF FHEMEL. Wi, —
TGt BT A2t BA R M7 B BT S A A i

(1D ¥ BRI & 7 st e AR ZE nT A B s, DA S — R BIREEHE rb i) A2 &t
I 3] TR o A P 55

(2) EJZ (ayer) : HILFITCRMG T AL B L

(3 JUTxt 5. FEETETSERREZINEIR TR, W, 2. 2i0E%.

(4) GEit Afi: XPEHRFAT SRR E, sy E, LrEEIA% . Gt ARy ] g
75, ABARAH .

(5) FRBE (scale) : REEGHs o IU(E WS 2 R 25 18], an B R/NEIRAR KRR R A
[ U . R BIUAREE ()5 B 7 2O 2 1 B A AL by, AT Sz B b2 MR 30 85080 1 — ik
5, R Hoa] DA ISR 268 204

(6) AbRZ: R H s an ey i Sk 21 BT BT 26 (0 ~F 18T, () IR 52 44352 1 e 5 1 A1 s il R D)
M. WEAMAHERIVALFRR, AT AR g B AR bR A b 55 48 HoAh 2R A
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(7> Jrii: B RS FATE N, BR AR B o oy AN F TR, UK
BT 5 ERAE IR IR S AT R s o 2 THT AR 9 S A A B B A A

(8) Tl (theme) : F@FEHIE S AMFME R, Wk, W, P, ML,
AR ggplot2 HIBRIN B B HEAN 2 755K, (EA N ST HEE IS H B QA ZER R

1.2 EE RIESIE

R i 5 A PAYE CRAN(Comprehensive R Archive Network) Wk b 4 %% %% .
CRAN & — MM ESHE, W& RMRA. TFRE. SCRIMEARN. & hik
AR L TSR0 AR, X S0k R A TR 22 B8 7 R AH B AR (1) %
WAL, B 1~2 REH—IX.

1.21 REEZFHTE

CRAN %t %} Windows. Mac OS il Linux 5§ 2 4 V- & A % 1 4F 1) A0 N — 3 ] 22 2% £
(package) , EHMRYEH O RGFGIEFN N 23860 N EH KA. Ll Windows ~F
G0, M RIEFH TS 2P,
€X0) 7 IE W HE AR https://www.r-project.org/, 1% Enter #/EHARIESFENW, 4
B 1-1 Fiose

:' n R R:The R Project for Statistical Co X | = o o e
&« ¢ ) htps//www.r-project.org as A T M = @ R O
Q
Q The R Project for Statistical Computing =
Getting Started -
[Home]
Rs a ree software environment for statistical computing and graphics. It compiles and runs on a wide i
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
A mirror. o
If you have questions about R like how to download and install the software, or what the license terms &
R Project are, please read our answers 1o frequently asked questions before you send an emall
About R w
Logo News
Contributors
s o « Rversion 4.4.1 (Race for Your Life) prerelease versions will appear starting Tuesday 2024-06-04, .
Reporting Bugs Final release is scheduled for Friday 2024-06-14. +
Conferences « We are deeply Sofry to announce that our friend and colleague Friedrich (Fritz) Leisch has died. Read
Search our tribute to Fritz here.
Get Involved: Mailing Lists « Rversion 4.4.0 (Puppy Cup) has been released on 2024-04-24
Get Involved: Contributing ~
Developer Pages « Rversion 4.3.3 (Angel Food Cake) (Wrap-up of 4.3.x) was released on 2024-02-29.
R Blog « Registration for useR! 2024 has opened with early bird deadline March 31 2024
= You can support the R Foundation with a renewable subscription as a supporting member. @
R Foundation -
Foundation News via Mastodon @
Board M

K 1-1 RIEESEM
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€IX00 # 7 & 4 Il Download T HJ CRAN, =3 % & A FY download R #4564, A
CRAN Mirrors T{UH . BG2%BERIMXFTHER, FHEAZMIEKE China, 2
HAPp— Mg R ABEASER) , WA 1-2 Ffix.

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)

Bl 12 R

€I “FHIMAEPIRIES CHBRERGERNNARA, AFBH Windows F&, Fit#d
Download R for Windows $%%2, W& 1-3 A<,

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 (Debian, Fedora/Redhat, Ubuntu)
¢ Download R for macOS
* Download R for Windows

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 (2024-04-24, Puppy Cup) R-4.4.0.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).

B 1-3 RPN R & AR

738 PRI TUE B 2 7 base 5 install R for the first time $&#%, W& 1-4 iR, K40 7E08
A 71 1 2 &5 Download R-4.4.0 for Windows $%3%, &l 1-5 fix, BIO B LEXHT
HE AT EA.
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R for Windows

Subdirectories:

Binaries for base distribution. This is what you want to install R for the first time.

base
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.

1-4 JEFE P ERR

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.

K 1-5 FEsERE

122 RIBSWRESR

ZHEERG RIBFHSRUWT:
AN THEMANLED -l R-4.4.0-win LR HEFAHLES
W7 “LLEERBMET” 6.
7EsE HA “EPRES 7 WIEERIERE RS (HH) 7, BH“HE 7 IRMEARFRELR,
KBS “T—57 HHAT, ERFMEE.
LERTHE, STERHE LRI R R, REZEARRIT B R1ES. BRE3)
JEH9 RGui E%Eizu 1-6 Fi7rs ﬁﬁﬂzﬁﬁﬁiﬁﬁﬁi@tﬁﬂ?%ﬁﬁilﬁo

/£ Windows F4& P 2E RIEZTH, BT ZEXLEHIZSIIFZI, L2RE
——/1\"‘1 Y Rgui.exe 89 7T #AT XA, Z42 5 LML T C:\Program Files\R\R-4.4.0\bin\x64 ( Zk
INZR) Fo MEZM, BPTH#HARES 446 GUI &, BPRES R ®E.




F£1E RIESHM

‘R RGui - O X
¥4 wE 5§ He BFa 80 =9

[=]a] [=[a]c] (¢l ([&]

Conso E==Eon <~

R version 4.4.0 (2024-04-24 ucrt) -- "Puppy Cup”
Copyright (C) 2024 The R Foundation for Statistical Computing
Platform: x86& Ei-wéd-mnw321x64

REBBEHMF, THEEABR.
EXLFHT R EEEHE .
F*license()* :E licence()" %Eﬁ&m#ﬂﬂ%ﬁ-v

RE SRR, ’Em?&%hz‘&ﬁ?ﬁﬁt

F'contributors()*

aEEE
A'cicacion() 'S ERIFMAIEL P E 58S Brefriz FaE .
Fl'demo () ' RE—LRBIIESE, Fa-mpn'aem»wmmm ah
H'nelp.stare () BT B FRAH
fmAa0 BER.

K 1-6 RIES LT (RGui FHi)
RGui L) B 7 B s T ReHl. T A NRIBFEITHNESG (R
Console) , R ifFiaAT BIHIANFGH H I E L ERAE .
RIGE A AL E Il R a2 SE3, EHNFESRRFT “>7 JEAm S, BRAT
DU — 2k %, Wl LLESMANZ K s, &mL BT ) BRIT. AR5,
% Enter 8, R #t&i2friZay 25 AR 45 R .

(61 1-1] f2da4] 6 SATH A0,
FEFEH G R LU A, JF Eordm 45 R

> 349 + ERFHEMAGTS, 5 Enter
[1] 12 + BRAMELR, (1] AFmBLERNE 4T

on SR N B — AT, T DLEE RO 7T #2 Enter B8, JRAE T —AT4ESMMAN, R

SEWTH M T “+7 FoniZER. B, 115 3+8+34+98+34+45+56+45-33-21 HI{H, 473
TN, #EHle LERA:

> 3+8+34+98+ # ARG H "+ AT AMATR, BETEHMN, EMLITAF
+ 34+45+56+45- #OBLALRATEY 4 BT E— AT

+ 33-21

[1] 267

>
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1.2.3 ##BIT B Rstudio

R &5 H i M) RGui B AE S ARG & 5, fEREE R IBF M) 2N, A2 RIES M)
THMNizmA. Hipi B EARRMER A Rstudio 24 7 Y RStudio B4 MK HY Visual Studio R £
. TN RStudio B 228 .

1. Rstudio WTEH5%RE

T #5235 Rstudio BRI :

€X0) 7 IE W s 2 thE A ML https://posit.co, 3% Enter 425 ¥ A\ RStudio B M. #EREA L
F7# %5 ¥ DOWNLOAD RSTUDIO #%4H, &,

Yk % AT WA H RStudio-2024.04.1-748

75N Tﬁxﬁkmrﬂi (@ RStudio-2024.04.1-748 F X f; HEATHZLED, HHHM

T DEEBRASMET” m.

EFHE “Rstudio RE” SHAET B E “T—5” 14, EARKRBIR, HERR
B N7 ZHRIT, TAEIMEE .

€IV ZEx/E, &7 Windows REH “FFiB” K EA = 3 & AR
© rstudio , B HZEAREIT BE) RStudio. B X BN/EAI RStudio FE A 1-7 Fiix.
BEIE T BRI B L B A -

@ Rstudio - o X

File Edit Code View Plots Sessi ild Debug Profile Tools Help

O -Opl- =] ”A Go unction | - Addins ~ &) Project: (None) ~
Console  Terminal Background Jobs ) Environment History Connections Tutorial ==
®R R440 -~/ & | | 7 mport Dataset ~ | S somis - | & List ~

: R ~ | @k 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

REE BHH, THFLMER.
ERLEHTHRUNEEERS A
' Ticense) ' ' Ticence O ' EFHN RHHMFAM -

REMEMEE, ﬁﬁ;mmm:ﬂmx
A 'contributors O 'REGEEMHA

Environment is empty

f'citation(" %ﬁ‘mlﬂﬂﬁﬁmhﬁ%fpftﬁi\hﬂﬁkﬁkkﬁﬁ Filas e e e oy =0
Q5 folder | @ Blank il - | @ Delete %) Rename | & -
7 deno0) FEETHREE, FeloO: RAEEAEDT . oo |0 jourkie - |G ke 10ereme | @
A 'help.startQ @ITHTMLA K SR AH B 15
BA'QO BER. ¥ Name Size Modified
& wesDrive
> 5 WeChat Files
(5 My Videos
2 My Pictures
3 My Music

(2 maTLAB

£ KingsoftData

#) desktop.ni 4028 Mar 30, 2024, 1:12PM
] Rnistory 08 Jun 6, 2024, 9:39 AM

Kl 1-7 RStudio &= Ftifi



E1E RIESHEAM

2. Rstudio T RENE

BT S AL ) File — New File — R Script #74>, it F A EAMKS  ~ G
T4, 7655 3% B 14T R Script #7478 8 110 22 J7 B AT HY BB AS g 5 1X, 201 P 1-8 JT o o

@ Rstudio - o X
File Edit Code View Plots Session Build Debug Profile Tools Help
O - a-dH Go to file/function - Addins - R project: (None) ~
O] Untitled1 (7]  Environment History Connections Tutorial =0
| (|SourceonSave | A S - S Run | O Psource 1] 7 mportDatsset + S osmig v ¥ List ~
1] R~ | 1Tk Global Environment
Environment is empty
Files Plots Packages Help Viewer Presentation =] D
@ Folder | © BlankFile v | @ Delete | %] Rename | b *
4 Home
¥ Name Size Modified
11| (Top Leval) & RSeript & 3 WPSDrive
Console  Terminal Background Jobs =0 1 WeChat Files
R R440 - ~/ £ My Videos
F'TicenseQ "= ' Ticence O "SEF R L& AR - 5 My Pictures
£ My Music
REAE I, Eﬁfv}\ﬁﬂﬁﬂ&i? m -
A 'contributors O 'HkETERH MATLAB
Al'citationQ'&% ﬂ’f?zﬂﬂ&tﬁh‘&%¢IEW%1&%I%R‘ER%1I"E 5 KingsoftData
# ini .
B 'demo() ' EE—LRHEF, B helpO REFELBWY M, & = desitopini 028 Mar 30, 2024, 112 W
A 'help.startQ "BITHTMLR KRB A B 4. 2] Rhistory 08 Jun 6, 2024, 9:39 AM
WA () BEHR
>

Pl 1-8 FTHFIAIA B 11 09 = i

BRIAFT IR B4 i B b7 X 38 Rstudio HSEFAE FIMPREE T HA , %X I8 32 24 File (3L
1) . Edit (4a¥) « Tools (T.H) . #Bh (Help) ZEH, FERAFAE KAGKET M gh
ISR AR .

U7 TARX BRI 5 Ty 4 A X

(D 2 ETiARERE X (RIHREE) » PSS R A, Rmd 3CH4. R Notebook
#TH*&%I# I BT BLEATRE s AT ARS8 A . X e SRR A B3R

TR PREETT 30 Blngm i Re P IIAS SE R, Bialy == Run $ZALED P AT XA -

(2D FEFITABATEa Rt X (EflE) , XIS A AT dr %, &EH
DATHEBATER, WAL AR A RS T A R . REA AT S, T
e R BT A

(3) A3 EJ7 2 TAR A AAR OG5 B R m X3, T SR il TAEM BTN R 15 5 12
P, RIBENR (FIR. B, HdEME. 2. ESS) , iTEE RIEFIBITHN LS

=%
40 o
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10

(4 AT 779240017 TAE H R R 16 S 2P AR S BB R X, SRS, S0
B, . W), BEEFERDRED, TLAEE Y TEES TRXH. R RIBEEE
FA. N, #il Packages 3K T G jnstall A1 @ Update 124, T 43 B 2 B AT B R B
S, EZIXBIEUEE YIS R MG . B R R

3. EFMRE

RStudio S5 H & XA R, HATRFAZH ] Tools — Global Options 4>, fEH 1]
Options Xf IEHE 1%+ Pane Layout 63, RIFTHRYE B O & 47k AT S il & 1 e, Wil 1-9
FT7R

Options
= Choose the layout of the panels in RStudio by selecting from the controls in each panel.
General 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
Code are moved to the main Source Pane.
> Console
Q| Add Column
-ﬂ Appearance [ Source VJ [ Environment, History, Connect v]
Pane Layout /] Environment -
) History
Files
Packages
I < Plots
] Connections
@ R Markdown
Packages
A Help
Fythen ) Build
IVCS
@5 sweave Tosmrial e
¢ Speliing [ Console V] [ Files, Plots, Packages, Help, v V]
Environment -
W sivsn History
] Files
'f_:,- Publishing | Plots
Connections
B eminal | Packages
¥ Help
ﬁ Accessibility Buld
ves
B Titnrial h
o Copilot

oK Cancel Apply

K 1-9 Options X} iGHE

74, 1E Appearance BT N 0] DLBEAT S AR S ¥ 1 7E Packages ETZL K 1] LA
BEATBE AR MM BEE, fEE A AT ABCE Y China (Beijing 1), DA R HG#E .

1.2.4 GHRESME

RIEFPHEZEEE R Bk, REEERNES. KEo gt g BT UL



F1E RIZEEM

HEAR R EREN . RIEFEMADIEERAE =TT, W ggplot2 5. =770 %Mk
NERRE, RJETTAEH .

—/RAEPAROEZARE, BEHATZ R MSE, T TR R A A2
AT U R AS R B ELoR S ,  J8 R AR S N H) i R e 2 SR e 6 T e A

1. EREERENE

7RI, BRINEMNW T —&R¥YIHE, U0 base. datasets. graphics. stats. utils. grDevices.
methods %5 . XEEALE At MRS BN R BN B AR, 20 M I JE 2B 28k R RT B R4 A
. HAL N FER RN, REA e .

EAE R PO, A UE A library() 5 .packages(all.available=TRUE) & %§.

(5] 1-2] &AL ZKYE.

FEFER G PR LA, IR R AR

> library() BTG 27 e LAk

> .packages (all.available=TRUE) # AT g h e e 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"

i help() BT LAZE R B W B RIEMIIRER A, FalvEsg -
help (package=p name) # p_name H &89 AR
2. FRERHBRERE

HH R WHOKE CRAN, FE{EH] R, FIARYE 6 ZEREI 72 4 28 B it A0 AL, I AR M
MB Bt RT3 e BB AN B e . BE AT L Ve N B 2, TR 2
AN 515 R AR E SREITEI AT . M 23 AR N T

install.packages ("p name") # LB L AR IME AR F] 5 5] ALk
install.packages ("p namel","p name2",...,"p namen")  —REERIENE

[ 5] 1-3] 2% ggplot2 #= ggraph B A&,
TEFES & Fa A LAY

> install.packages ("ggplot2") # ZRK ggplot2 &, ZR—RET
> install.packages (c ("ggplot2", "ggraph")) # FlBF%3K ggplot2. ggraph A€

11
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3. {#M RStudio RE S

PAT K HAZ T [1) Tools — Install Packages v 4>, fE3f tH [ Install Packages % iFHE F1 4 A
B H, R )5 Bl Install #5480, RG0S 4 H )22 3645 € A Ao eL,  anl& 1-10
PR

YTE - MR RN, FEA NS = 7O A mENMAZ N AK, IF
PUIZ 5 B A& R IT .

AT A £ % 0 A4 T 7 ik 4F Packages AE, A E & B install HoL %
P 6,

WREAREH B %R, LTI E R, HF 3 zip 80 targz SCHFRIA M, FF3)
TR RV o AT HFEH ) Tools — Install Packages #ir4, fE5# H! 1] Install Packages
FFUEAE HAE 4 Install from A Package Archive File, #RJG3 % 2%, WK 1-11 Fizs.

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:
|ggp|0t2| | | ‘ Browse...
ggplot2 :
Install to Library:
gagplot2.utils  VAppDatall ocalRiwin-library/4 4 [Defaul] v | L e .
- [ C:/Users/Haiou/AppData/Local/R/win-library/4.4 [Default] V]
ggplot2movies
|Install dependencies
Install Cancel Install Cancel
N ) SN
[ 1-10 Install Packages % i HE Bl 1-11 Fahesfin i

4. 18T GitHub £¥£8

A8 R A A7 RAE GitHub, #4512 CRANR &1 50H T & AL T GitHub, 1523 AT
DAY %2 %% devtools BY, remotes £, Pl install github() BR%0% %% GitHub SR,

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

BHF T MEHR AL, KRR AR QAR O Bk
tidyuerse 5 GitHub il 7 % , dplyr A iZ Al P ¥ % 4 dplyr 9 repository (&%) , BPeL.% . 7 4h,
Wit “E5 1 T A O A AR

12
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TR A WA EAR R &, R3] R 894745 2 2 544 DESCRIPTION %44,
B ] DG AN S A TR 3 ok, R4 R AR (BB RA) » F
A 228, 1BIERSON:
install.packages ("dplyr-master", repos=NULL, type="source")
EEDE R "‘ﬁiﬁﬁ? T8I EL, 7T LA A bioconductor ¥ 3k 3k HY, 22 2% B B ot % 3%
BiocManager £1, Fiifiid install() BR%%¢ 3¢ bioconductor SKRUEMIAL, EEK .

BiocManager::install ("p name")
5. EfE
2 75 E N\ CRAN B A 45 7€ 16 B T 00 22 36 40 1) 58T Wi sk, mT BLf8E A update.

packages() PREL. HAEVEMS N :
# LA p name &

update.packages ("p name")

update.packages () # BRI

6. MBE=FE

TESER R G, EATHZAR, 7FEAEH library() BREEL requir() BRECK HINEEI R .
Hibkag 08

library (package name) # BIRE A, RORELE, DRI EPITRD

# MBI EG O, BORALNTRE, mEE—ANEHMA

require (package name)
DIGEE =85 =5 o, BARME—AG, WEWRS A, LASKAM
library() 2k require() 4%,

[ 151 1-4) % ggplot2 #= ggraph AA~ LA F| R F.
EFES & F A LR A

# MEFLZR ggplot2 &

> library (ggplot2)
# MmBELHK ggraph €

> library (ggraph)

7. HRE5HEE

X, EHEARREIE O 23 E R PR EIRRARREH R 2N E R A
AR, AR AR

MAHEER LA, 7T PURA remove.packages() BAEL, HiBEEM N

HEx

13
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14

remove.packages ("package name", lib=file.path ("package path"))
Blhn, ##E ggplot2 ALAIERIA:

remove.packages ("ggplot2")

27 LRI A AR, AT LR A detach() s%,  HAETRHE 0N:
detach ("package name")

filtn, #ER ggplot2 ALHITEH)A:

detach ("package:ggplot2")

1.3 WHRET=E

N R ERN B Ao, it SRR . SHIERRIESE, K
I AT S N B S AR H BRI XN, T RL AR S A R
SRIE A BRI T — 447, AR ITEK R X5 (object) .

1.3.1 &

RiES PTG EWEETUMIEN S, Wik, 5%, B8, FE%. RiIESHTE
ARG 3T R BRAE, SEE SN A U7 1] R R 28 i 5 5 S B

[5] 1-5) R3&EZ*F £ 5 A +1).

TEFH & i AN LR ARG :

> o (v RS ", v R T, AT, v MR ) b ab I AENFAEGE
[1) " RS " v RRAE T v AST v

> c(5) #RALARFOEMANGF, HF LEMAKT 5
[1] 5

> list(c ("I ", "BRE","/YT "),c(5),"I'm Chinese.") # &4 3ATEMHI L
[[1]]
[1] "GRG v R " " g v
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[1] "I'm Chinese."
> function (x,y) + Tk
+
+ (x"2+y)
+ 1}
function(x,vy)
{
(x"2+y)
}
> new.env () # IRIT

<environment: 0x00000172e87ccc70>

EAARES S O 2 R B, Rk A i EdE SRR A

L=\
EARY, REF > AFREERMAN, R4 v AFEBHAN L
—ATRRELE, FF ‘47 RTEE, A

1.3.2

et
el

RGO LR — . B, ERSE, PRI A X GIRE. R AbsrER{E R
SO U<, ATRMER] =T BHATIRME, HERRAEA (<7 .

R0 R SEFR Et R e R — A 47 (i x) , REXeEE TR EIE. .
M ECEAEAESS) o IS AN RO R, BRI R EE T B

[ 1-6] WAL % =),
fEEH & R A CL RS, JEE R AR

> x1 <- 6 # Fr AL x

> x1

[1] 6

> x2 <= c("EEE v, v pRE v, v Ag T, i ) t HFHE @ ETRES =
> x2

[1] " kg v pREE v A v e

> yl <= y2 <- y3 <- 6 # B —AMERL AL S
> vyl

[1] 6

> y2

[1] 6

> y3

[1] 6

15
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DOELY =% 45X FMTUMEL#, RANWKEHT “<” BEEH “>7 , F#h#H
R, BREAER G PEHAATRE, I irde R,

> 6 -> x4 # B HAARKL x

> x4

[1] 6

> z <- c(68,61,82,66,72,44,66,57) # HEHRALE ZRL 2

> mean (z) # T

[1] 64.5

> sum(z) # KA

[1] 516

AR AL PR AR RS (O JF 2k, R RN (O BT S H S AU 2R
ERIBEFT, ZEMaAA TN
(DAL E TR R B AR08, BB IR S a5 A Re L& 0y
FREET EIZR .
(2) BEZ X5 KNG, W name F1 Name XN F AR R XS
(3) AFEW a4 @S B SUMIT, W Gender FRtn A&, A ga. x &,
(4 RGMRET Cnif. for %) RNEEENEREL.

1.4 BHRGEH

7 R W At sk 0 g RS, w2 () (b) %ipE () %l
R Z 50 ol B 84 (data set) 17
R A DAL R £ 4 AL SR B A0 4R ) & (vector)
FFE (matrix) « 204 Carray)  ZEHE (data (d) HehithE
frame) . [AF (factor) . %FE (ist) %, — 1 ] :;i
KA HR S SR S TN 1412 TR OECE .
VPSS

1.4.1 BUELR

ZHNHIE (mode ) BILIA
K 1-12 Bimde kAl

ERIB S, 5 LRSS A FEHUE Y (numeric) « 774 (character) « #2457 (logical ) «

16
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SH (complex) B HHIN[A] Y (Data) 55, HAEUE I X /3 HEHA (integer) FIXURG B
A (double) WA Hdh A [RR L ST LA S SR 2 [ () e 46 e A o3 i b e AN W] /D R 25
Gt ortrelis Fad A, A RE R 20 a) B b O HEE R EAT IR A T . R 1EE A
class() BECR IR B AL AEH is.*() BRBORFIWTZ 5 FEA TR 2 R 2EA, T as.*()
BRI B AT B R T (R e . o+ DR SR B S SRR
b, RIES TEEEE LA LR IR, W& 1-1 Pros.
11 BHASIEAD

7 = & X F1| i oK 30 7 = & X F1| i R 30
NA B RAH is.na() NaN ANt e H is.nan()
NULL 7H is.null() Inf ToPRAA is.inf()

(5 1-7] 238 KA A =1,
e G N LU IS, JF SR 452R

> Name <- c('Jeff','Tom', "Mary"'")

> class (Name) # 12 H class () FERAM LR
[1] "character"

> Birthday <- c¢('1985-6-18","'1992-4-11"','1986-12-8")

> class (Birthday) # HIEEARF]

[1] "character"

> Income <- c¢(16000,8500,12500)

> class (Income) # HIEEA RS

[1] "numeric"

> is.character (x=Name)

[1] TRUE

> is.integer (x=c(160,85,125))
[1] FALSE

> is.numeric (x=c(160,85,125))
[1] TRUE

> is.Date (x=Birthday)

[1] FALSE

> install.packages ("lubridate™") # HRFH = e AT 8 B E AR AR
> library(lubridate) # mE

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

> Score # BEIGEPHLE

[1] 160 85 125

> class (Score) # EARF]

[1] "integer"

17
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> Birthday <- as.Date (Birthday) # EA R A
> Birthday

[1] "1985-06-18" "1992-04-11" "1986-12-08"

> class (Birthday) # KA A

[1] "Date"

B FH B H R R 2R /2 Date (IUAEfE H D A1 POSIXct (RN A7 H A 50 E])D
TEACBE H AR B ), 228 75 28 as.Date() BRECKH 152 B2 MEUE AL 35 4l H A, A

36 2 D RIH MR E. A SR E R .

i ] as.numeric() B8 4 5% as.integer() & 2% 7] LLoKE H 3 Y 0o B e e S AL fE
strftime(x,format="") B& % 7] L€ L HIHR B R X, W1 strftime(a,'%Y") 8 R BIREG .

(451 1-8 B 997 44 2 7 .
A £ P T RED, IR

> a <- as.Date("2024-06-06")

> class (a) # i a WFIEER
[1] "function"

> b <- as.POSIXct("2024-06-06 16:26")

> class (b) # 4l b A RIEEA

[1] "POSIXct" "POSIXt"

> a Year <- as.integer(strftime(a,'sY'"))

> a Year # 4
[1] 2024

a month <- as.integer (strftime(a,'sm'))

> a month # Hrd Ao
[1] 6

a week<- as.integer (strftime(a, 'sW'))

> a_week # i Bl
[1] 23

1.4.2 A=

B R G F P EENBIRLH, TR AEEE . AR B RE . IR 1T A
W KRN AN BENEE S 175 (0 Qe AT LOE I Tl 7 A0 A A R H AR R

BRI FETELI .

1. FERMNE

R 55 SV il Fah 7 2Ol Bl A7 i B rh B Wk ik 44 A7 % 21 22 808 Name (1)

[, BOREVET A7 it BIAL B Gender (AT . FaHEE A EIH () KA.

18
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[65]1-9) Fahsr A@BTHl. H3INAEP L. HA. B4R IFUAERGEEA
HEEF,

G G A LY, JRRIR AR .
Name <- c('Jeff','"Tom', '"Mary")
Gender <- c ("B ', H, L&)
Birthday <- c¢('1985-6-18','1992-4-11",'1986-12-8")
Income <- ¢ (16000,8500,12500)

TP B A B H SR A B e, WAt Bl S a1k Canar 3 MR, mEE AL
fEIIATREL,

vV V VvV V

2. FIVERGE

S« B8R H seq() B CE AT MR I BE R B, X2 P ok, Hr, 3¢
SCRETIE AT ARG KN 180 -1 BRESLEIE; seq() BREUH TE 5 D KEK
HEHI . seq() RELHIIRIZAR A N:

seq (from, to) R4 by. length 5% seq ik
> by A48 seq EH

5> length 5389 seq dik

5> by. length 5489 seq 4

seq (from, to, by)

H= H
> ® o)

(

(
seq(from, to, length)
seq(from, by, length)

Jurft, from #6725 MU HIVINA (L to 1678 5 2 MU A SO by 4672 25 2000 1 24 2
length FER7ER KIA ZE IO K, S8 K UEE 5 2500 e A

(5] 1-10] /514 Kokt A 1B 7 bl.

ER I G RN LLFARED, I Bt 4

> X1 <= 1:8; X2 <- 1:-8

> X1

[1] 123456 7 8

> X2

[1] 1 0 -1 -2 -3 -4 -5 -6 -7 -8

> X3 <- seq(from=1,to=8) # A1 B 8, BT KA 18957
> X3

[1] 123456 7 8

> X4 <- seq(from=1,to=8,by=2) # RIEM L E] 8, FKA 26957
> X4

[1] 1 35 7

> X5 <- seq(from=1,to=8,length=2) # AL EF 8, KEH2HFT
[1] 1 8

19
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> X6 <- seq(from=1,by=8, length=2) # gl EA 1, FKRHA 8, KEH 26957
[1] 1 9
3. EEERE
B R AE R rep() BRI BCKE SEAS X R AT R m kB E A, bR N TR —
M E . rep() BB N

rep (x,times)
rep (x,each)

Horp, x IBEFEMAKI LR, times 85 x FITEIIREL (x (EARLEGEIR) ; each F5E
X PICERIER R RUCK x TG EBHTIE) .

[ 1-11]) B F 5 4 Aok FANE) 2020 — 2022 & F F o945 £ .

R G RN LU ARES, JFER SR,

> Year <- rep(x=2020:2022,each=4) # AR 2020 — 2022 F09F 013 &
> Quarter <- rep(x=1:4,times=3) $ ARFE 1~4 ZEHEELEL

> Sales <- c¢(9.6,8.2,11.1,12.9,13.4,16.2,20.6,31.8,30.6,35.4,39.6,29.5)
# FIFHImAAE HZ

> DF <- data.frame (Year,Quarter,Sales) # ¥ 3IANEBAEAKIBESF
> View (DF) # IR
@U@E@ﬁﬁﬁiﬁ%ﬁu@ 1-13 Fﬁ/j——\" 'g:;%&m% Year *D “ Year Quarter Sales
Quarter XA ) A B ZE 5 . 1 2020 1 96
2 2020 2 82
4. BFsEBUE (IEXRS]D 3 2020 3 m
B " o L B 4 2020 4 129
AR B S A F RS . R o e I
AT HER ), it & 5] 5771 PO & A oo 6 2021 2 162
FHREGER, RS, FIMAES (D %7, 1| | s me
8 2021 4 318
LR EL %31 55 bool 23| TR i R
o GERIRBEFTHTAFNEFALN T, 2@ 0 = 2| 4
1 2022 3 396
FHSATLETUE A “[5]7, YREmTF 54 e I— 4| 205

AEH, MEREHD WG TAMES KA FHH X, o
B EE 2. 4. 6ATETREA “[c(2,4,6)]” -

o bool k3| R4EFIEF ([D WAL EHA T4, M2 TRUE X FALSE 14, % 3|6tIR
TRUE Fiaf B #91E. bool %31 2 FALWERERS (>, >=, <. <=, ==, =) R&EM,
A FAEE %3], bool & 51420 1F B Ansn %,

1-13 GIERIEIEHEXT R

20
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[0 1) H AR EGE, B N C A R R (i ) & 1R e R A RGET I A =D
BONFEFE AR — 17—, SN AE A B — 5, T DA B A R A e H
B ) 284 ) o) o

FL A R B R A P R EAGAE G A R . T AR IR BUE S 5 5 ke Bl, Bkt
L/

(1) BT 55 R E IR HORR Bl i A 25 e B CR AR T RE (RIES
FIRERTTRELMVEN D .

(2) I AETT H55 PR g I AR AR 1A B R R (8] 1) b s B R 2 #{E D TRUE TR 41
JEE T

(3) R AETTHET TR 2 TR BORIR ] e ) B P R L AR A B A TR AR T A
T3 455 AN RE [R5 TE BE BN 1 B 4

(4) iRt C gty 4, WAT OB AR 7 36 5 7 R E T 3R I A FRORIR [B1AH N FR) 1 )

(5 1-12] =T R e9RR T,
AR G A LU, JF SR 2R

> X <= 1:12
> names (X)<- c('A','B','C','D','E','F','G",'H','I','J",'K','L")
> X

A B C D E F G H I J K L

1 2 3 4 5 6 7 8 910 11 12

> X[5:8] # a8t R EE TR

EF GH

5678

> X[c(6,6,8)] # B EEHRBEETE

FF H

6 6 8

> X[-c(6,8)] # B R EHRBRROSAETENEE TS

A B C D E G I J K L
1 2 3 4 5 7 910 11 12

> Y <- c(rep(TRUE, 3), rep (FALSE, 2)) # R EFHGE

> Y

[1] TRUE TRUE TRUE FALSE FALSE

> X[Y] # BTG FRIE T

A B C F G H K L
1 2 3 6 7 811 12
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1.4.3 EFESHA

RITHAA R R B SL b Bt — AN —4E 50 . A RE & — > 4i i, HPmE N oR#Es
FEAH F R S

1. BIEXEPEFI%E

ERIEF YT, H matrix() BRE ] DLEIEAERE, HEZERE A N:

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

Horp, data 8% — A H THEEFER 7 &E; nrow F8EMEFERI/TEL (BRIAN 1) 5 ncol 44
SEFHFERIFIE CBRIAN 1D 5 byrow NAT/RBEI S, fRE@ MG B o R 2% 5 EH R
(byrow=FALSE) /& 1%1T38 78 (byrow=TRUE) ; dimnames F - & 5 R 047 F1 51 1 4 FK
AT PRSI RN TE XL 4% S50

B S5, (B AER T LLIRT 2. fERES Y, #H] array() BT DLAI 25
H, HaEFmg0h:

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

Hrp, data 2 — MNMESEAPEIRRR E; dim 58S NER R RRKKE; dimnames &
K YUEFE L FRBRZE ) — 1K

FiAk, 1E RAEE il as.matrix() BREOT DLRE B AR s AL 40 O R, HERAg 0N

as.matrix (x, rownames.force=NA)

Hodr, x J2 48 Eom i) 4 W R PE R EE HE s rownames.force /& —MI/RB 24, W&
BN TRUE, U5 K i Ha AE 14 51 22 FRAE N FE R IAT 448K S E 9 FALSE 50 NA (BRIA
B, TR RE B 1) 44 0K -5 B AE 1) A8 B 42 PR ORHF— 3o

S () BRI ASEIAE RE L, HABEEas AN

t (mat) # W4EME mat #FE

[f5) 1-13) Q)& 4EM% 5 440741,

FEFE & A A LIRS, JF B 4

> X <- matrix(5:16,nrow=3,ncol=4)
> X

(11 [,21 [,3]1 [,4]
[1,] 5 8 11 14
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[2,] 6 9 12 15
[3,] 7 10 13 16
> XX <- t(X) # JEMEAEE
> XX
[,11 [,2]1 [,3]
[1,1 5 6 7
[2,1 8 9 10
[3,] 11 12 13
[4,] 14 15 16
> Y <- array(letters[l:16],dim=c(2,4,2))
>Y
.1
[,11 [,21 [,3] [,4]
[1,] "a" "c" "e" "g"
[2,1 "b" "d" “f" "h"
2
[,11 [,21 [,3] [,4]
[1,] TiD PET  Tgo  OgT
(2,1 "3m "im" "a" "p"

2. RELF&E GEEEZRSD

M (5D HmE TR (RE5D ML IAFERZREFERET
—YERE PRI, TR R T YRR R A

FERE AR HEER 71 “[row index,col index]” , FLH row inde $% il 4 P $2 HU A 4T
col_index 4% fill Hi P& HL ) #1) o

(5] 1-14] 4EMF 49471

G G A LY, R RoR AR .

> Mat <- matrix(l:24,ncol=6) # BlHE AX 6 WgsETE
> Mat
[,11 [,21 [,31 [,41 [,5] [,6l
[1,1 1 5 9 13 17 21
[2,1 2 6 10 14 18 22
[3,1 3 7 11 15 19 23
[4,1] 4 8 12 16 20 24
> Mat[3,] # BOhH 3 4TH R
[1] 3 7 11 15 19 23
> Mat[,2] # BB S 5 9 ey 3R
[1] 5 6 7 8
> Mat[,5]
[

1] 17 18 19 20

23
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> Mat [3, 4] # BEF 34758 4 5] e9 3%

[1]1 15

> Mat[2:3,2:5] # BB 2~3 47, 2~5 76933
[,11 [,2] [,3]1 [,4]

(1,1 6 10 14 18

(2,1 7 11 15 19

> Mat[l:dim(Mat) [1]%%2==1,1:dim(Mat) [2]%$%2==0] # B F AT 09 2R
[,11 [,2]1 [,3]

(1,1 5 13 21

(2,1 7 15 23

B ik 4B [ o 0 AT R BF, *F 2 49 col index 3 row index ~NE FiXE. H
¥ dim() BFAE) FF XL 4EE 9T A58, #l4e dim(Mat)[1] F71LE = £ % Mat 49

ATH

1.4.4 ¥IREIE

IR HERNI AR R, RPN 7 BT DU AN R B E i 282, TRl i g R A 1) % 7 B RT
PLZAS R B SR e B o T g B2 AR B o (Y TG 30 A SRR N HH I 22 A e 2R

¥ it B HE e ] LLAI Y data.frame() B8 T80 8%, 5035 A H] as.data.frame() B HiCHs R R i
HIZ s e o HE, ] DU I 1 B A RO T R AE

PR 4L data.frame() FTEVERS A

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

B ZHUN S SR 1-2 FroR .
F1-2 WASHHEN

I & X

T8 7E 2 A F T 3 5 M F K P8 AR 55 (1) 17

row.names B AR HERAT AR CBRAA L~n 540

check.rows bool LS4, Hil e 5K A AT % FRrow.names 5 EHFHE 1T E0—E (BRI NFALSE)

check.names bool B4, A G 2 BUHRAE B L BRI A B E E M (BRIANTRUE)
bool S, MEIEHEB A H LI, HilaEEHHBIENVL, V2o (BRINN
TRUE)

stringsAsFactors | boolZZ4, MM TR 245 o ) sl 4 R T2 & CBRUACHTRUED

fix.empty.names
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PR %Y as.data.frame() ARG VA% AN :
as.data.frame (x, row.names=NULL)
Hor, x NRFREHONEIRAERIXT R, AT LR SR B R .

[ 5] 1-15) $ABAER B TH— F R FAZ LG F,
e i LN RS, RoRE S5 R .

ID <- 1:6
Name <- c('Jeff','Tom', 'Mary', 'Mike', 'Mike', 'Kris"')
Gender <- c('Male', 'Male', 'Female', 'Male', 'Male', 'Female')
Birthday <- ¢ ('1995-6-18','1995-4-11"','1996-2-8",
'1995-8-11",'1996-1-23",'1995-12-19")
> Height <- ¢(177,182,168,179,173,165)
> Weight <- c(65.3,74.2,57.8,70.4,68.9,55.4)
> Stu info <- data.frame (ID,Name,Birthday,Gender,Height,Weight)
# FeE e A KB
> View (Stu_info) # BB

B R BFEHE ST R U B 1-14 fias. 83T data.frame() R ET B UK 6 AN 4H & 0 —ak
BaEaR, FHRPWFZBEEFR.,. SERMH A,

vV V. V V

1D Name Birthday Gender Height Weight
1 1 Jeff 1995-6-18 Male 177 65.3
2 2 Tom 1995-4-11 Male 182 74.2
3 3 Mary 1996-2-8 Female 168 57.8
4 4 Mike 1995-8-11 Male 179 704
5 5 | Mike 1996-1-23 Male 173 68.9
6 6 Kris 1995-12-19  Female 165 554

K 1-14 S EEHEXST 5

U HHIAE Y @ FAFAMAAANE, FTURBERHRE L,

BRAEHE T AT MBI ELZ 1, ] head() PR EAT UL IR BoR HUHEHE R AT LAT, (€ tail()
BRECAT LR SR BRI 5 T UAT . dREEAESR & hA LU T AR, JFEoRH 45 R

> head(Stu info,2) # REBTHFEW 247, RIETAR, BIARTAT 6 47
ID Name Birthday Gender Height Weight

1 1 Jeff 1995-6-18 Male 177 65.3

2 2 Tom 1995-4-11 Male 182 74.2

> tail (Stu info,2) # RETHFENE 247, RGN, FINET/E 617

25
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ID Name Birthday Gender Height Weight
5 5 Mike 1996-1-23 Male 173 68.9
6 6 Kris 1995-12-19 Female 165 55.4

> str(Stu info)

Bl E LL BRI, AT ste() BT LR BB AR S5 . B, &F HAEHE Stu_info
MIRR S, RTARERAEdR ] & PR AN LU ACRS,  JF Sordim 45 2R

# &A& Stu_info WHIELEH

'data.frame': 6 obs. of 6 variables:

$ ID :int 1 2 3 45 6

$ Name : chr "Jeff" "Tom" "Mary" "Mike"

$ Birthday : chr "1995-6-18" "1995-4-11" "1996-2-8" "1995-8-11"
$ Gender : chr "Male" "Male" "Female" "Male"

$ Height : num 177 182 168 179 173 165

$ Weight : num 65.3 74.2 57.8 70.4 68.9 55.4

> class (Stu_info)
[1] "data.frame"
> nrow (Stu_info)
[1] 6

> ncol (Stu_info)
[1] 6

> dim(Stu_info)
[1] 6 6

> Stu_info$Height

SRR, Stu_info & NEUEAE, AT 6 NME, RENAESCH 6 L.
Ak, A HARR BT T EEBERAE AR AT SRR ARG PR B
RS, JFRR T 2

# 12 class () BHTASEAHIAEN £

# FARIBAENATER

# F AR T R

# FARIEIEGAT R AT

S B R IR RAT A TR I, P S” 4§ A BT A5 TR
ARLEAE P & LA FARED, T SR R

# 32 F 3 Height (F])

[1] 177 182 168 179 173 165

> Stu infol[, 5]
> Stu infol[,5 : 6]
Height Weight

1 177 65.3

2 182 74.2

3 168 57.8

4 179 70.4

5 173 68.

6 165 55.4

> Stu _infol[,c(5,6)]

# Rk
# Wit FARI A F 5 Height RIARAE Weight
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> Stu_info[5, ] # FREF 5 AT
ID Name Birthday Gender Height Weight

5 5 Mike 1996-1-23 Male 173 68.9

> Stu_infol[c(2,4),] # IREH 247 H A AT AR
ID Name Birthday Gender Height Weight

2 2 Tom 1995-4-11 Male 182 74.2

4 4 Mike 1995-8-11 Male 179 70.4

fH rbind() B AT LUK AN [R] B0 B HE 24T 5 9, AT cbind() B 0AT LUK A (7] B Eo i A
WA EIE. ARIESIFA R, BT EIEN, BARE P 5 BN AR 24328 & JER,
Kl HE P AT AL B A AU A

1.4.5 FlE

FIRF ARG . FEE . BORIEE A RE R — R &, HEWLIRE
. FIRMITCRAT LU R, ATt m] LA,

1. HIESIR

FIR ARG List() R, HARERE AN

P

Hor, - ONEHG AR SERE . BORAE T AR E MR R

(5] 1-16] tl @ awi. FHEME. EERHIBE 4 ML TR

FEFEH & P N U RS, RN AR .

# Gl R AE AR

> Constant <- 20

> Vector <- c (' A&Fb ', AR, ik, AR, L)

> Mat <- matrix (data=1:9,ncol=3)

> DF <- data.frame (ID=1:5,Age=c(22,23,26,23,28),
Gender=c('Z','H ', B, Lk, HB",
Income=c (10500, 9800,18000,14000,26000))

> List object <- list (A=Constant,B=Vector,Mat,D=DF) # HEI K

> List_object

SA

[1] 20

SB

BRI~ =~ = SR T R~ = S (5
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(1311
[,11 [,21 I,3]

(1,1 1 4 7
(2,1 2 5 8
(3,1 3 6 9
$D

ID Age Gender Income
1 1 22 4 10500
2 2 23 5 9800
3 3 26 5 18000
4 4 23 4 14000
5 5 28 5 26000

EAMEII AN, %3 AREFEAE Mat b —AH a9 % &, BLE 3 A
FE R “[[3]]” VA LA

2. FFRES|

PIRMZEIH RIS (D~ WS (D MELHS (9 3R, XIETIR
[5] 14) G 3% 72 471 2 TR B4 25 40 7 FL AR B (R s 4544

Hrp, 7SR5 7R E— @2 MR R, M nR RS DTSR
518U R 51 7 AOR B —E R TG R M JFE IR S5 1 .

(51 1-171 A8 L4 F 4 & ¢4 7] & List_object 58 77| &4y % 5|, #oEREF|RFALEH
HAELEH

EEH G PN LIS, FRRRH AR

> Return A <- List object[1] # B IS R
> class (Return A)

[1] "list"

> Return B <- List object[[2]] # XG5 K
> class (Return B)

[1] "character"

> Return C <- List object[[3]] # XG5 K
> class (Return C)

[1] "matrix" "array"

> Return D <- List object$D # EAHT RI

> class (Return D)
[1] "data.frame"

FER PSR T, B AN n R I S R G 0 R MR R 55 — Ao Rl
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E1E RIESHEAM

XTS5 R 5 7 2R B R A R 5 =N n I U5 S 12 51 5 R B
X8 AN TR I TR 5 R 51 77 3R IR AER R .

FIRE 4 6 ST, 9 KU EA 4 AR (Jo List_object ¥ 49 AL B A= D),
W ST VAE ) R 75 365 REASF T H5KAF XA LA (d= List object T 49 [[2]]) » M A
Rt A BTy 465 69 % 51 o K

1.4.6 AF

R M b, BB CBERU N LR AT Ly NKH A& (categorical
variable) S5#{EZAF & (metric variable) P K25,

1. XA TE

288 e BB A B8 el ) L X (848 (interval value) FIAZ &, WFREMA &
(qualitative variable) o 1, PERIBTLAS N “557 “A” P2, ) “PE5)7 B2 2Knl A 5
B RSR Giligr 100 40D Z5885 N 85~100 (fiE) « 75~84 (K . 60~74 (H) K 60 LAF (%)
B, U “ RS NEUE X R, DRI TR AR 5 . 0] A% 1 Ul 2 2 T B

FAA EAREIE R B E T N BTN EEMA T RNERE. TFRNEERSR
AEGEAT CLHEF I, 1A PR R SR REE P, W, WEimnh “i” “R” “H”
CEY AT . BIXEMERNAE B R R TR .

2. BETE

B S BUE AT A &, AR 0 25 RPN EEEPE (metric data) 85 &%
$& (quantitative data) . F{EZ B HIUERAFE, o] LA MBS RUE EAES T E. Bl
AR H B FRAME R AR &, HEUERT DAFIZS; &8 &2 n] DIE— a2 AN X [a] HH HUE:
B AR &

FKA B R FFCONE T, BT IBUERAKE (evel) , 1R /rHrakiss E#A AT LY
KT KT 40 25 A0 3 . i factor() BRI E0AT LUK [a) & 4w AT N Rl F o

(5] 1-18) ¥r&@ =% 4HHT.

ERE & A LIRS, HERHHE R

>va <- c("fh," R, EM + AEHS va

> va
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30

(1] " R e
> facl <- factor(va)
> facl
1R %=
Levels: £ R fi #+
> as.numeric (facl)
il
[1] 32 41
ATRLRIE, BRI TRICFH .. KA B TR 8,

¥ % B N ordered=TRUE (EZRi\ ordered=FALSE) .
gk redEl & A LIRS, IR AR

> fac2 <- factor(va,ordered=TRUE, levels=va)
> fac2

1] it B+ =

Levels: il < B < ¥ < &

> as.numeric (fac?2)

[1] 1 2 3 4

15 RAEBE

t H@EamAART

# HRT a AR

i E4 factor() BREH IS

+ FEE va BEAHFET

# FEF a i AHM

RIEFHHEACHUFERASH., BREH. RASHENREEHE.

X REAIZ S, T DLLEREE T A G SR AR AT O BT
1. BREER
HARBEOREm. . F.

= tete b

#z1-3 BEREBEF

o

B BURAIREE . ERESEFWER 1-3 fir.

ZH5E M [\ & ~ fl & R T 5 | ok ~ i & R
+ i 342 5 %% A4 7 %% 2 1
- I 5-2 3 %/% 9173 7 %% 2 3
* 3P 3%2 6 AT £t 23852 *3 | 8
/ 73 6/2 3
2. BEEE

EHIEHAE S, SRS, EHEEEAF IR 14 Fos.



F£1E RIESHM

®1-4 BEEEF

iz B & R ~ i & R

& RN EIEH TRUE & FALSE FALSE

| TR NIBUE TRUE | FALSE TRUE

! B[S ITRUE FALSE

&& fig HiaH TRUE && FALSE FALSE

I FirgEUE H TRUE || FALSE TRUE
3. XREH

RRFBHEHTHEMAME. XREBEFWOE 1-5 Fir.

®1-6 XRBEH

Z B & | & ~ fl & R Z B |E & ~ i & R

== ET 3=3 TRUE 1= NET 31=2 TRUE
KT+ 3>2 TRUE >= KTEHET |3>=2 TRUE
I 2<3 TRUE <= MNFEET | 2<=3 TRUE

4. WREZE
TR A S S TR IR e A B . B IS A I 1-6 Fias.
#=1-6 MEEER

z B ok ~ i % R

<= TR B 5 x <5 xIME 5

= TR EHIEH y=3 yHIME 93

- WEEE () 4>z Z[{E 4

<<= 4R R AE IS X <<—6 XTE A R F 5 R AE 6
->> L RREEHE 7->>y VIR RS R AE 7

(5 1-19]) 2 H 45 2 A =4 .
EEH G RN LAY :

# HAREH

a <- 5
b <- 2
print(a + b) # drd: 7
print(a - b) # drd: 3
print(a * b) # i 10
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print(a / b) # . 2.5
print (a %% b) # dwrd: 1
print(a %/% b) # dwrd: 2
print(a ~ b) # dwrd: 25

# RARIEH

print (a==b) # #rii: FALSE
print (a !=b) # #Hrii: TRUE
print(a > b) # #Hrii: TRUE
print(a < b) # #rii: FALSE
print (a >=b) # #Hrii: TRUE
print (a <=b) # #rii: FALSE
# MRAEIE

x <- 10

y=20

30 => z

print (x) # #rd 10
print (y) # Fwrd 20
print (z) # #rd 30

x <<- 15

print (x) # Hri: 15 ( & BARAL)
40 ->> w

print (w) # Hri: 40 (& ARAL)

1.6 FREVESENE 2

RIGH A IR K, RSB M =78, HEARKNMH P IEFEIE
P BL AR e A v B S ) A ELIX 3 B 17 7 O 12K 22 P /B B R 1 [
2R BARINEMS S OB E R, ANCR R e, mH
FHEIE R KM B SRR R GURBOG R B 5 2 .

1.6.1 ERRERBIERE

ERIEFZEH, REEREFIRNMHINEEREZ. RIGEHSGEE T RENNE
HiBh R KL, IX LR B AT AR A A . I A B B R Bk 1-7 s
®1-7 AERBRBMTNRER AL

R E = TR I & ~ fil
help.start EIRRIE F M T B help.start()
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(3
R BT I gE ~ i
? PRI R A B 2t.testEl ?"t.test?"t.test "
help BRI BR B TS B help(t.test)Bhelp("t.test™)
?? [EE PSR S EE NP g 2.testEl??"t.test"
help.search RS FA RECE R help.search("t.test")

RGN TBAR LR R S &

apropos apropos("t.test")
find ﬁ*ﬁ%ﬁ)\?&l*ﬁ@@ﬂﬁ@ﬁ% CEEBRED TR find("ttest”)

SHEZN N aN
example BATREURE BT R ED example(t.test)Bexample(t.test)
demo BAT RS G KD demo(nlm)&kdemo("nlm")
RSiteSearch | 7Ehttp://search.r-project.org I K 2 iy A it S8t 7 RSiteSearch("Hosmer-Lemeshow")
data F 2R O N B 1 B A R s B A data()
vignette B H 2T O 22 e A BT T ) vignette SCRYS vignette()

R B TIRZ 8RS, IFMABERER AL RS, wERY ) R g2 H. #
I help() BRECRT UL T B S (1045 2
help (date name) # TAHKIFEE date name #WyiFMIEE

(61 1-20] IR B4 15 &=l
FEAEH & i LU AR, At 45 R .

vV V. V V V

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

example (t.test)

H H FH K

1.6.2 FKENETHIREREE

ER:E SiE

A 3 4 H5 Bl A%

IFTA G TR T3 F geom bar H3k
FE L3 F A R 4L 69 A5 B A

A IR A I 1R

ZEAT R . test WA

RIEF AW VP2 AR, KR LU datasets 17 7. AR Z 1R B2
ik B R SR 1 . R data() BREOT LLER CnEE R AR

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

# RAar A, P RETA Smdk e e BaE R

# & A& datasets &P IELE
# B LAMA datasetsName #HIELE

Ak, R str() BRECT AR B S 0 4544, MIHT summary() B80T DR R SR K 4t

ELES
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(51 1-21]1 EAZKFEETH.
FEAEHI G RN LU, it 2R

B F PR G g R R
A& datasets &P HIRIESE
M, iris KL

A& iris HABEFE AT ILIT
A& iris HIFEFNLEMN

A& iris HEFEENHE

data ()

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

head (iris)

str(iris)

T

summary (iris)
1.6.3 RIESHXRMHFZHR

Fr B A B ESh, RAESIEINA FE MY B AT ERHE Y, Tt
BE R TH S A KA AN GORE I FH I 3

(1D RIBEFEJ7 M RStudio B 724t 7+ 5 195 > 5kl

(2) RIBFHBFRIE T 2 F KM RK KT RE S W& w8 S Sl Tk, e
A RAVT Bl S iR, DLIREHS B

(3) Rseek ufi pist— M RIEF KM IR IIE, wJDEHRASFRE, LA RAES B
FIF BRI S &

(4) R-bloggers & RiGH FERFRALX, W2 K7F RI1EF WAL X 5 A/ N5 1) &
3. BA, Stack Overflow 5 R-bloggers 221LL, /2 —ANEELH R 1B 5 4L X,

(5 REBFE AT CRIEZLITAEN RIES A IR AELRE BRI 6, 4
18 3 je] I 7] LS RS

1.7 RENGE

AREVEMAHA T RIGS MAEAAR, GF RIESHIMIE. RIE 25, MRE5%E.
Bl sty FEAZBH LRI B (5 BAE N A . AR YRR RS RS TTRR, @l
SIARTENTS, TTLANYJE S5 I MM R 15 5 SEOUEOE rT AT T RS (1 2t





