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R B N—F Gttt r, RESGIT i SEIEE R T—&K. ©nblEfr T UNIX.
Windows Fll Macintosh #:1F &4t b, M HBAN T — N EF T ESLHMTEE RS, T HAih
ittt ft, REH LU RE S

(1) R 2 M. XEWREERTERT . B R. 7] DUE S
Je GG R BATAA R 2R EARRD . R S e Bkt . ARHER 23 S E &
AT E VF 2 M N B Gi it e gL, R ] LB SEILVE 2 F A Siit DiRe .

(2) RE—FHRBEIES. N —NIFRBS w2 EE, R WiBE@G S 1E, &
RS ) 5 o MERE S G E. EREZE, B blms)H S RECRT RIMATES . Xl
R I T T B B MG (i SPSS. SAS 45D WA Z IR . KBNSt
EREARH AT LAAE R Th E 1S 3.

(3) R WA IR R E AR . RA Y — MR NR, SN EA T L
Vil. —Lei R, FEARRRR T AR T hrdE 222 ok, B FT St i s
B/ v - 3 o e DR R Y Sl RN e = NI S N N P G /0 1 - 3 e e e
CABEMFETEA: base (R FIEERBIE) | mle (BRABUAM T | ts (NFEF 514
PriEEe) | mva (UG PTEED | survival CEARHTEED) 4.

(4 RIBEFWABRKKEIE SR, R 2T TG S KES. BT
RRITRIRE S, RIBESE ORI T 3K, ST 8P F5 1 50 3 TR Je 2 H oa k5
HOHwE R Dhaesm K E (WA , Xt 5 SAT S aT i i A 7%, A8 FH I G [R)
SHEENRBIE o MGETH I BINLES 5 2] R BIREE S 2], NG R #r RIS A, MUK
240 22 N T BT RS, RIBS LA “/7

(5) RIBESMABEKMEIETMALEE /1. RIES LKA AT ®A, JuHZ ggplot2
S HAT PR AL AL & AT &AL T M SE I 22 D7, (8 TR 90 3 BI85 R B AR B O P TR 28040
R ISHE 2 HE Al 22 H BRI AL AL, G plotly 7] ELEEK; ggplot2 [ EMGHEAT AT A8 E L S 3.
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CIRE TR, W GG R B IER, B ESEE R EEER, XA S a
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CIZhRe, WTUABERT BRI dmfEAs ol DA 2 FH P I RR 25, B HH i B AT DLEL R 2R A N TPG.
BMP. PNG 2K #%30, @A] LB R A7 N PDF X4, A48, R 5 HAth g FE1E = A s
2 B E R0,

BT RIEFHHE=ZTTRIEEL, MR SRERENY, B4 SRR
E R ARAKIE . A8 —MigRE S POE S, EHEAN SRR, 5
THENUEEEAWTRTE . R IFAT TH A BLLL K apply B BURGE K IFATIHERE ), SB#T
T A AR IB AT I 7K

1.1.3 RiIEE4LEZES

EH RIBS LN, BEa Al grDevices WIRIEN— RAIFEARLE KA, WFit.
FARFNE T S i &5 . E grDevices TR FAA 2 Phas IR # .

— KU, RIESOFERLERGENMELZERGEMM T ENSE RS . XWMHLE
ARG EAAL, DI T BT 2 K P EI RGO R R 85 5 %0 [ graphics A
grid fil.

(1) graphics fU2& R 1IEF M A ELEM, #RE3) RIES S HSIME. &n LA
MK, IFHIREE TV 2 A BT 1 R 2

(2) grid MM T — RIIAFIN L R grid B IF %A 0B 58 B 2 B R 2L,
WEAREEAT2E. Bk, 7 grid BAEEA E KR H T lattice T ggplot2 PN T
ZRERF A, HA, lattice 2 i D.Sarkar #R i Cleveland ) k% 1 B & J& 1M oK, ggplot2 £ i
H.Wickham 4% L.Wilkson [ IR IE R BTk

KN E RGILATE T TIF2 Al TR, G, BT EasERgae B
maps. diagram. plotrix. gplots 1 poxmap 554 R, PIRBHTMNIELE AR 2 LK ved
Al grimport ¥ B ELE. H4h, A - RARM T RIESSHE TR ARNEL.

R G S LB RS r 2 B R 80T DLor A i R4 B R BORMIR g o BT R 8, & e e 2 il

SEREMETE, TG 2 OH BE Lamais i B

(1) graphics FOREFRME | i e 2, SUHR AL TR R 4.

(2) grid GALFE R R 2 IR A, o 20 R ek 0000 B 45 e 37 A8 L RE il 2 B 1 lattice
ggplot2 DL HoAh ™ fE A .
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1.1.4 BEIREE

— ik Gi it B 2 AR B LD G B J8 1 1) — ANt . IR it vl se A4 2 Hoii
MGETH AR, B RIAE N R E AR bR F i, I oy TR A R AN F AR TR .
YL, —IKGETH B2 B DA N L ) R A BT R

(1D il (data) o BEJE &AL P2 A ZE T AL EEE (data) DL R — RV EAE
R AR B N 2 T JE M (aesthetic attributes, aes) FBLST (mapping) o

(2) EJZ Uayler) o HJUAICRMGE TR A .

(3) JUTX 4 (geometric object, geom) . 7EEIEHSLFRERIFIEIEICER, W, 2.
EQURI =

(4) GilA# (statistical transformation, stats) o XJECHEIEAT FI3EMIC A, Wor it
ARG Gt ARy, (RARA .

(5) FRIE (scale) o 3504 0 HU(E W oit 2 BB 25 18], WA B KR/ ETRAR R KR A
[ PR R BIARS E 1 5 SO el BB AT AL by, e AT S B A P 38 B i fy — A ik
5, B AT LSS 46 HOH

(6) HFr &R (coordinate system, coord) o iR EHs wrfa] W s 2 B BT ~F1i,  [FES
FRAL L I P R AL PR AN X 28 2 o @ R R JLARAR R, AT DU i A Al A R I 45
S5 HAB KA .

(7) Z31 (facet) o KB LRI T8 H, SR i Bl o o &4 146,
PLR A fe) o AR B BR G AT R an o A TR R 25 A4 B Bl R A% A T o

(8) F @l (theme) . FMFEGIE S AN ER, WA, BT, P, MIKLSE.
AR geplot2 BRI\ B EAH 2 75K, (HA I 7 ZaH T R Rk B AR ZE R ETE .

ARFE TN A ggplot2 (1, HABERF SR

(D RHEZEMBIT2E8, DL ggplot() BRETIT 4G, EIEZ BIEW “+” #H 7S, /S
BINMEEERTHNEE L. — sl geom ...() BREEL stat_...() RERINEZ .

(2) R RALBUE I ETE 405 73 I8, Rtk B R ok, i stat_...() BRECAT LUK
GRS e Sy Bl ESPIAR AR

Q) WHFENY RA, CVENEEEmEN. @i HESE (color)  F (font)
AIER (theme) 554 B AT LA B ise 28 PR il AP A IR T2



F1E RIESEH

1.2 RIBEFREMERE

R i% 7 Al LA7E CRAN (Comprehensive R Archive Network) M3 | % 2% N4,
CRAN = RARA . SR SCRAJEAM ML S, Bl LT MEE
PR RG, FRAE T B B e A RLRSCAS () SRR AL, AR SRR — o 1~2 K.

CRAN %1% Windows. mac OS #l Linux &8 R 4t~V & A 9 PELF I AH B ki 22 3640, )
FEE O RG T 68 P2 n . T bh Windows & R, AEHENHARIESFTHT
WG REOPIR.

1.2.1 RRIEFTE

(1) 7E 1E ¥ 28 Fhai N 4E Chttps://www.r-project.org/) , %[0 R4 5 HEN R 1B S B M,
Kl 1-1 fors

[ @ R The R Project for Staistcal Co X | - - o0 x
C @ ) https//www.r-projectorg o & A a Y5 1= 3
S (o :
Getting Started -
Home]
R s a free software environment for statistical computing and graphics. It compiles and runs on a wide »
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
cran mirror. a
If you how to downle and i \at the license terms
R Project are, pleast to frequently asked questions before you st &
About R
Logo News e
Contributors
What's New? « R version 4.3.0 (Already Tomorrow) has been released on 2023-04-21 +
Reporting Bugs « Rversion 4.2.3 (Shortstop Beagle) has been released on 2023-03-15.
g"”’e:‘e"m + You can support the R Foundation with a renewable subscription as a supporting member
earc
Get Involved: Mailing Lists. . .
Get Involved: Contributing NeWS via TWItter
Developer Pages News from the R Foundation
R Blog
Other Social Media
R Foundation
Follow the R Foundation on Mastodon or Linkedin.
Foundation
Help With R
Getting Help .8

1-1 RIBEEM
(2) £ 7 #ai £l Download K] CRAN, B Bl 45 M () download R #8BERE,
) CRAN Mirrors Vi . G515 21408 E Kol X #4701, EAMIFKE] China, EFHAR
— Mg (MEFEAE R RS i, mE 12 s,
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Canada
https://mirror reg.sfu.ca/mirror/CRAN/ Simon Fraser University, Burnaby
https://muug.ca/mirror/cran/ Manitoba Unix User Group

irrorcsclub uwaterloo.ca/CRAN University of Waterloo

Chile
https//crandecuchilel/ Departamento de Ciencias de la Computacién, Universidad de Chile

China

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.glu.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.situg.situ.edu.cn/cran/ Shanghai Jiao Tong University
https://mirrors sustechedu.cn/CRAN/ Southern University of Science and Technology (SUSTech)

Colombia
https://wwwicesi.edu.co/CRAN/ Icesi University

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

1-2 EFE RIS

(3) FEHBLR T AR IE B O REAE RGUEFHEN FIRAS, A 154 Windows T &, &
I Download R for Windows 584, & 1-3 fros.

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 (2023-04-21, Already Tomorrow) R-4.3.0.tar.gz, read what's new in the
latest version.

1-3 SR AR

(4) 7E5H UL A ¥R base X install R for the first time 554z, WK 1-4 Fior. 4k8AE
FH R — AN U L Download R-4.3.0 for Windows #4%, 411 1-5 fios, BIADE 2238 5C
PR B AT AL .

R for Windows

Subdirectories:

base Binaries for base distribution. This is what you want to install R for the first time.
contrib Binaries of contributed CRAN packages (for R >= 3.4.).
old contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 3.4.).

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 WEHFTHRAR
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R-4.3.0 for Windows

Download R-4.3.0 for Windows (79 megabytes, 64 bit)

y 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.
Other builds

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

« Abuild of the development version (which will eventually become the next major release of R) s available in the r-
devel snapshot build.

« Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR>/bin/windows/base/rels

Last change: 2023-04-21

1-5 TEEERE

EMRESED

B1E

RiE= &4t

ORI T 4258 R0 %450 L RA3.0-win | Xk, R4 7, 73 H 1 bS8 3 o AT D)

TR IBIT” WA
(2) Eﬁ%ﬂjﬁl‘] “ jilﬁj:%i%%” Xj‘ R RGU (64-bit) - ] X
N forer Xt BE =E H BFe S0 =5
TAERBRONIERE “H 3 (B 7, | creEEREE
B CRRE” AN N e E k| e == ]
N N R version 4.3.0 (2023-04-21 ucrt) -- "Already Tomoxr?w"
e, MR R —20 7 H T, S ) e n T prenienien: Comuning
;ﬁr»ﬁ L . zE‘mE;"# B
A B B i LA T
(3) ZHea, SR L | Fiari, srseu e,
F'citation () ' SEIRIFINMAIEL AR P E S| ArErZFE .
HELPEE B sh 7 R, Wiz = :::‘:‘;iﬁ) LTS, Booe o RERESRESE, &
SLED A B) RGui A, wkE |
; i & 1. o tb .
HIRGH SRS Fiane HatsE A1-6 RIEEZHE (RGu R
ALz, L 23k .
A B I 22 )
\v . . FAUN SRS 5 RSN S R A dE A
[ =) it B /£ Windows -F & ¥ 2% RiEZTH, B LB oI, BL2RE—A

i 1"'}? Rgui.exe #9 7 $AT LA, %425 I A4H12 F C:\Program Files\R\R-4.3.0\bin\x64 ( ZkiA 25

To REZIM, BPTHARIEZEZ AF 6 GUI RXdE, BPRIFEZ 7T,

RGui F1f] ) 175 9 =g A ARG T B A% 4. T 7 A RIE 5 i8qT

% il &
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Console) , R ifFiaAT HIHI A H I ERAE .

R MATE A2z B i R dr 4S8, (TR ERRTT “>7 A a2, &xnr
DU —2k %, WA LUESANZ ki s, w2 ZEHSS “7 BT, mHATmE,
1% Enter B R #1217 %A 2 i HAH R 1145 3 o

(4] 1-11 426 & AT H].

TEFE ] & RN
> 3+8 # R ER NS, % Enter
[1] 11 # BRI R, (1] BRHS RS 1T

G R N BB — 17, AT RAEE YRR T % Enter 8, JRTE N —A74kSEM N, R
STEWHATHIR T “+7 FRoRiER: .,
> 348+34+98+ # URARE) e+ RORSFEEE I

34+45+56+45-
34-42

=il a LRI
> 3+8+34+98 +
+34+45+56+45-
+34-42

[1] 247
>

1.2.3 #BIT A RStudio

R &S HTH RGui #-/E R AR i 5, EFEE RIESHI Z2NA, A2 RIESHD)
TEMNIzmA. Hhs AR MH N RStudio 2 7 f) RStudio 1 X f4% K Visual Studio R
ZF, P4 RStudio BRI N #5223,

1. RStudio T & 5%

(1) 7E IE 3 S 28 sh i A hE Chttps:/www.rstudio.com) , %[0 24 J5 ik \ RStudio B ¥,
76 T 1H 4R 29 8 DOWNLOAD RSTUDIO %4, F#EZH M.

L #T R A A RStudio-2023.03.0-386.

(2) TERIF #5581 0 223540, (@ RStudio-2023.03.0-386 Xy, B 47+, 768t 1t
SERFHAT “LLEH R B0hET” wd.
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G

(3) FEH I “RStudio %% " XPIGMEF R “ T 27 BN R B EITFE, A
W “ N —7 BT, ToAUEAN R E .

(4) ZH5EMUA, 2 Windows R 4L “ TR S FA% B RStudio PR fa 277 dz 4,
iz HLBI AT 5 3l RStudio, ¥ XA 31J5 £ RStudio FHHTANE 1-7 ffrs, BEWS IEH 5 3h it 9]

@ Rstudio — [m] X

File Edit Code View Plots Session Build Debug Profile Tools Help

(AR = H # Go to file/function ~ Addins ~ & Project: (None) ~
Console  Terminal Background Jobs ) Environment History Connections Tutorial =O
R R430 -~/ & & | 2 import Dataset ~ | ) s7miB - | & st - | © -

. R ~ | @k Global Environment -
R version 4.3.0 (2023-04-21 ucrt) -- "Already Tomorrow"

Copyright (C) 2023 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (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 'Ticense()' or 'Ticence()' for distribution details.

Files Plots Packages Help Viewer Presentation =0
R is a collaborative project with many contributors. G -0 5 &-
Type 'contributors()' for more information and A Home
‘citation()' on how to cite R or R packages in publications.
¥ Name Size Modified

Type 'demo()' for some demos, 'help()' for on-Tine help, or

'help.start()' for an HTML browser interface to help.

Type 'qQ)’ to quit R. WeChat Files
Tencent Files

& wps Cloud Files

>
Sunlogin Files

OriginLab
My Videos

DO D I

My Pictures
My Music
MATLAB

Bl

1-7 RStudio 5 &

2. RStudio =R ®E/42

PATZEEF= 11 File — New File — R Script #74, B EMMS  ~ Cird) %4,
FESH S P HRAT R Seript fir4, FEE 2 _EJ7 RIS BUMA R4 1X, i 1-8 PR

@ Rstudio - O X
File Edit Code View Plots Session Build Debug Profile Tools Help
Ol-%mle- H B Go to file/function ~ Addins ~ R Project: (None) ~
©') ntitied1 (7]  Environment History ~Connections Tutorial ==
= [ SourceonSave | Q /<~ #Run | ®# | P Source ~ €2 & | 52 Import Dataset ~ | 87 MiB ~ r's List + -
1 R - | @k Global Environment ~

Environment is empty

Files Plots Packages Help Viewer Presentation =0
GO -0 5 &-
11| (Top Level) = RScript 2 ) Home
¥ Name Size Modified
Console  Terminal Background Jobs =0 —
&4 WPS Cloud Files
R R430 -~/ -
. (£ WecChat Files
R version 4.3.0 (2023-04-21 ucrt) -- "Already Tomorrow" 3 Tencent Files
Copyright (C) 2023 The R Foundation for Statistical Computing .
Platform: x86_64-w64-mingw32/x64 (64-bit) & Sunlogin Files
OriginLab
R is free software and comes with ABSOLUTELY NO WARRANTY. 3 My Videos
You are welcome to redistribute it under certain conditions. v
Type 'license()' or 'licence()' for distribution details. 3 My Pictures
. . : N & My Music
R is a collaborative project with many contributors. -
Type 'contributors()' for more information and - & MATLAB -

1-8 FTHMAT NN HE
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BRASTIF 34 S i B 77 X0 RStudio AOSEBAAZANEREE T HAS, 12X I8 2 S0
G, TR, WBVAESEH, ZIXIRER SR KA M EER . RO .. N7 AR
DXHRI Ty 4 AT X3

(1) 2 BT URRARE P9 51X, ATRA%S R BIAS. RMD 3044, R Notebook 55 A~ [
KA, IF BT LT R P s AT AR S B . X BT SR AR . R 18175
PAETT R B, TR RE, B % run LHIRTAEIT XA,

(2) 2 FJFRIBATE Rt XK Gl 6D, ZXKIEEE T DA IS AT 4, BE G
LATHBATE R, Wl DA P AR MIZIT AR . REAEMEEITERNaL, T {EXT
SR IATR A .

(3) 4 B A2 E TAEZS MM OAE B, R 298 TAERE NN R IESHFE. R
BENR FIER. FF. BIEHE, ERE. MRS, MiEE RIEFIEITHESEEE.

(4) AT R4 TAEH M RABS P AMAAECE R, BN, S 2K,
f. #Eh, AESIEDRE L. TUEESH TERS TR, CZENRESETA,
#iili Packages T N A6 instan A1 @ Update $2411 7T 20 il 22 B A HHT R B 54, 1EiZ XA
AIAE R AT A . B R R A .

.
3. TREEE et |
RStudio ¥ 35 [ 5 X AT 45 5, HUT S Code e e

5 e

4 71 [#) Tools — Global Options iy &, fE#LH 7 spesence o S e

# Options X 1 HE HFi% £ Pane Layout #£151, &I | :k i 5E‘wmt :

AR B O S AT R DR, 08 @ 2co

Lo sl g
Ji4h, AE Appearance 1% T ZH N A] AREAT o s (Consol )| (5P P iy i

FEFSM L, 15 Packages FTBLEAFHE @ e

{HOHE R, E [ YT LU China (Beifing s e

), DU TR O sy e :

* ) o)

1.2.4 SR ESME

1-9 Options X1E1E
RIEF A (package) 2R & R &L, RBEERNES. REH gt aHm
EET DM A 1 R AR RIEFICMA IR KIS =7, W ggplot2 %5, 2
SR FEE NI R G A RE A .
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—REPATREEE 2 ARG R AT AN, TR SR A A L, W
A UM A A A AR SR B, 38 A AR S N ) 75 A i S R L % PIT 75 21 B

1. BEEELRNE

ZRERE, BRINE— RFIA (W base. datasets. graphics. stats. utils. grDevices.
methods %5) , IXELAPR ML [ RIS 2 BRI R BOMEIE 5L, 20 B s o 50N 28 B ) B 4 £
AR HAh LI T S S e e N B A A .

BHE R P OL RN, A LU library() B¢ .packages(all.available=TRUE) P %7 .

[#] 1-2] &F 2Rk 6 6,
¥ FEHTE C1F) AL R

> library ()

> .packages (all.available=TRUE) # Ea4 D5 AR 2R
[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 H] help() BRECHT LAZE R B M _E & B I DhRERI /v, HAFiER ON:

help (package=p name) # p name NEHIZFK

2. FRRBLES

FEAEF R, AR S 75 ZE RN AE L 22 2 P s A B, a6 3 AH B ) AR i sl B AT 58 L ) R
B A P — IR P A0, FERR 2 AN 55 AR E SR IT A .
T A AL RS AN
# HIAFE p_name AU XG5 5] LK
,"p_namen") # —IREEZIME

install.packages ("p_name")

install.packages ("p namel","p name2", ...
[ %) 1-3] %3 ggplot2 #= gplots FA~ L,
LD ALY/

> install.packages ("ggplot2") # %3 ggplot2 B, ZEE—IKHEIA]
> install.packages (c ("ggplot2", "gplots"))# [AI %% ggplot2. gplots HAME

AT THEFRAATRGE, TP RARGLEOG T &, L
#A2F B LREMFE G QRT,

11
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RIESHEIETTIIL: RLEREH
3. {#/ RStudio 2% 8
AT A ) Tools — Install Packages T4, 7L H A Install Packages X i AT 4 A\
BN, SR G H Install ¥25H, REUKE S H e AR, i 1-10
FTRo

T Y RS M, TR RS A R EE WA S SRR, I
PEAE S P

IO 4 & T A f 2% 1 4 T 7 b4k Packages A F, /6 %2 B instal Heha 3
P &t 6

Install Packages

Install from:

?) Configuring Repositories
[ Repository (CRAN)

~]

Packages (separate multiple with space or comma):
ggplotZ‘ |

ggplot2
ggplot2movies E/AppData/Local/R/win-library/4.3 [Default]

v

+|Install dependencies

Install Cancel

[ 1-10 Install Packages XH1EAE
4. MBEE=FHE

TR 5e e, B ZER, F5ZMH library() BEEL requir() 58 E0H HM#E 2| R .
HAaE % 0N
library (package name) # IN#EFEERIE, WRAANFEE, SWEHE EHITRY
# MBI E A, MO RAEN AR, ik E— M8

DIROEE =85 =7 o, AR EmBE—AQ, LERRSAAE, LS RAA
library £ 2% require 4.

require (package name)

[ %] 1-4] 4% ggplot2 #= gplots AA~ LA E| R F .
ARG R

> library (ggplot2) # /N ggplot2 £l



F1E RIBSEM
> library (gplots) # fn# ggplot2 fu

5. HME5HHE

ZH, HEAFRIRER O 2R R P A, BRCOIORERCEMEB AN AR, EER
AT, SRR

LA HEIE O 2R B, FTRUCR A remove.packages() BR#L,  HAEERE Uy

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

BIUNENEL ggplot2 BLIIIEF]A

remove.packages ("ggplot2")

Ay HEIFR I, TTLCRHA] detach() BR%,  HAHFIEMK A Y-

detach ("package name")

B UnEN B ggplot2 AL IKITE ) A :

detach ("package:ggplot2")

1.3 MRE5TE

WREX RS 2 A A, Wt EAREZE . SRIZIEESE, BRI AN AL
P AR = BRI, XN AT D 2 AR A S MR, R R ERES AT, X
AAFTER R 3T % (object) -

1.3.1 W&

RES P FYHE T CIAR X 8, s, SR s 5%, RIES ITAAR
THEHE T X5 Cobject) AR, XITHEHLAF BV Il [FIRE 2 I8 10 LI .

[#] 1-5] R &2 - %5 F =4 .

LD T

> c("HgRy v ERE v, RS T, v ) # BE 4N RN TR E

(1) " ¥Ry " v pRAE v v aS T vl

> c(5) # RAA 1IATERNBERAE, 53 AT 5
(1] 5

13
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> list(c ("R ", " FREE ", " AT ") ,c(5),"I'm Chinese.")# fU& 3 NLEMIIE
[[11]
[y ™ ?E[X_I% nwon ﬁ;ﬁ%ﬁ non ﬁ%% n

[[2]]
[1] 5

[[3]1]
[1] "I'm Chinese."

> function (x,vy) # PR
+{
+  (x"2+y)
+1}
function (x,Vy)
{
(x"2+y)
}
> new.env () # B
<environment: 0x000001lbbcfd76£fc0>

ERARRS L c() 2 R BEL Rk I R A IR AN

P\ Y
GER] ~+ ¢, ®#7# “>7 AFLBEEMN; RFH 7 RFLBIAND L—
RS, BE 7 RmRAE, R

132 T=

RO RTLLR— MR, B, RS, (AN B RIR . R MIFRAEIR
WA ¢ < BATBMER “=” HATIRMED . R << .

R QIR AR R — AN XD, SRR IR (7B Bl
R BB RESS ) o WML BN T DUBR VA I, R AT R B L

[#] 1-6] WAL %=1,

HNACHS AR
> x1 <- 6 # CBEERS x1
> x1

14
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[1] ©

> x2 <= c("gHE ", v ERE ", AT, ik ) # BT EIRS x2
> x2

[1] "R v RRAE T v ST v

> yl <- y2 <- y3 <- 6 # R AMARES 2 A
> vyl

[1] ©

> y2

[1] 6

> y3

[1] 6

IGEE =5 2 5= 31a9 8 T Z#, FERIAA S < "52 % h =", RIEHMR.
5] 4o

> 6 -> x4 # HEUER S <4

> x4

[1] 6

> z <- c(68,61,82,66,72,44,66,57) # BEENERS 2
> mean (z) # RS

[1] 64.5

> sum(z) # RN

[1] 516

i R SR DL RS S (O Sk, FRRAECFE . TR R 2R (O T R4S H R 4R
ERIEFET, BEMMmAAE TN

(DBRAIE T R G F RS, BB MR TR R G T/ R e &80
FREE N H 2k .

(2) FEAX S K/NS, Wi name 1 Name 1R H A H 148 B0 4

(3) TRM M AEUE S AT, 1 Gender KontEil AL &, MAM gav x %

(4) R T (Wif. for 25 REEEANT RS

1.4 HIRLEH

Al DL R B AR R AR M & (Vector)  #EFE (Matrix) « #4l (Array) « Z3EHE (Data

15



RIBSHIETMIL: RELERSH
Frame) . A7 (Factor) . %3 (List) %, EMIEIEEM0E 1-11 .

(b) ks (o) ¥
(a) [ .
117
) $HHE
(d) %l G
Ha
(e) HF W e
7F

EHIEIE (mode ) WTLLANR]
1-11 WRER

1.4.1 BIEER

TE R, H UL R EE Y (Numeric) « “F#F%! (Character) « ##7%! (Logical) .
SHA (Complex) B H AR [A] 7 (Data) %%, A EE M o NEEH (Integer) FIXUKS
JE7Y (Double) WiAf. H#uR R A] L W DA K SR 2 A] (1) 45 J2 205 70 A o b AN e] 20 1
NES

EGETH o A elis B AR, ] R R BT n) & A RO SR A AT R A A . R A A
class() BBCRMEAERAY, (EH is.*() BRBCHINTE oA TR € I BEESRAL, A as.*() K%L
BT R R e . b * B A SR

Fgh, RAET b & JUAH WHRRE, W3k 1-1 P,

=11 FERROEIEARE

NA iR A is.na()
NULL E is.null()
NaN ANl is.nan()
Inf ToRRAE is.inf()

[#7) 1-7) #3EER 5B =),
IANARTL AN

> Name <- c('Jeff','Tom', 'Mary"')
> class (Name) # [ class BB HEHESEAY

[1] "character"

16
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> Birthday <- c¢('1985-6-18','1992-4-11"','1986-12-8")

> class (Birthday)

[1] "character"

> Income <- c(16000,8500,12500)
> class (Income)

[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

[1] 160 85 125

> class (Score)

[1] "integexr"

> Birthday <- as.Date (Birthday)
> Birthday

# BRI

# HARRAR

> install.packages ("lubridate™) # AR 5, T H R R B i i Ak
> library (lubridate) # nEa

> Score <- as.integer (x=c(160,85,125)) # T T 4

> Score # IR[EI M EF IR

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

> class (Birthday)
[1] "Date"

14.2 [E=

# ARG

FE2 R IE S P EZNESRSN, T URBEEEE . PR s iBE, REBITH
W I AR AR BAIZ S . R G W] DUE Tl Fe AR R B A R H ARl e

BRI FIEEM.

1. FERANE

RG & fovr Ml 38 07 Ao Bl A2 i B m i rb, B Weke ok 42 A7 % 2042 B Name (1)
g, BRI AE i B4R B Gender (AR TAUME R BEELL o) BRECEIL.

17
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18

[#] 1-8] FahmAnGE=H. HINEF L. M3 A B HBARAGE LA
HEZF,
N IR
Name <- c('Jeff', 'Tom', 'Mary"')
Gender <- c('"H ', B, v &)
Birthday <- ¢ ('1985-6-18"','1992-4-11"','1986-12-8")
Income <- ¢ (16000,8500,12500)

vV V V V

(1) REGF 4 « <7 FF5 KT, BPAGF 5 26 2 09 0 FIRAAL 2 04 %
AT T LT “=" “>7 , FFARYE B T T IRAHER T,

() 2 FFAEGMAS B PN AR G, LAMF]FiRR il 3ARE) , Mk
AR A T F &

ey

’

2. FIVERUE

MHFES “” B8R E seq() £ MCRA R MEUE R Bt , Xt 2 o AE k. Mo, 3
SCRETHIE S 7 HTAERP KON 180 -1 KRS, seq() BN TR E 2 KK
BERIRE 2R seq() BRI AL IETLAS 0N

seq (from, to) # AN by. length ) seq KL
seq (from, to,by) # & by ZHN seq KA

seq(from, to, length) # & length S seq R

seq (from, by, length) # & by, length ) seq K

Horr, from 8 S Z IV NIIRTE: to 18 EEFZHINNETRE; by 82 FEZHININ A ZE;
length FORFEAZERFAIEIL T, 7T LLIE I H 308 55 2 5 70 R A .

[ 5] 1-9) /&3] & mikdr & & =4,

R T

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

> X1

[1] 1 2 345 6 7 8

> X2

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

> X3 <- seq(from=1,to=8) # GIEM 1 3 8, BRIASKN 1K
> X3

[1] 1 2 345 6 7 8

> X4 <- seq(from=1,to=8,by=2) # AIEEM 1 38, BKAN2KIFF



F1E RIESEH

> X4

[1] 1 3 5 7

> X5 <- seq(from=1,to=8,length=2) # AIEEM 1 38, KEAN 2 KIFF

> X5

[1] 1 8

> X6 <- seq(from=1,by=8,length=2) # QIR AN 1. PR 8. KEN 2 MF5
> X5

[1] 1 9

3. EEEME
R ERGE AR rep() R HOR FEAN X GUEAT TR E AU E R, #Eimisb N TR —
Fh7i% e rep() BRELHITETZAS N

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

Hor, x $8 € # BRI R, times H55E x BITEARE (x BEEAALENEIA) , each $55E x
TCE PR KUK x (ITCEREAT RIS -

[ %) 1-10) BT F 5 A4 ik FANE] 2020—2022 4 &5 & 945 & 5.

ARG T
> Year <- rep(x=2020:2022,each=4) # AR 2020—2022 FEREME R
> Quarter <- rep(x=1:4,times=3) # EREE 14 FENZERER

> Sales <- ¢(9.6,8.2,11.1,12.9,13.4,16.2,20.6,31.8,30.6,35.4,39.6,29.5)
# T ANHEHE S

> DF <- data.frame(Year,Quarter, Sales) # 4%3/I\§5§?H%39§5@E1‘EX¢%

> View (DF) # P EE

BB AEXT RN 1-12 FroR, 38 RO EE Year. Quarter 9/ i) 5 G A /Y 22 57+

Year Quarter Sales
1 2020 1 96
2 2020 2 8.2
3 2020 3 1.1
4 2020 4 12.9
5 2021 1 134
6 2021 2 16.2
7 2021 3 20.6
8 2021 4 31.8
9 2022 1 306
10 2022 2 354
1 2022 3 396
12 2022 4 295

1-12 BIEFERIEN R
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20

4. BFrmBECE (m2F5D

ENE BT, oA FTHERY . MEPRCRZLRITHES, @idRs
I E T LUk R R IR k. AE RIEF Y, KIS “[17 £ox, QM E
%515 bool &5 W 5%

(D A ERGERAETES WA BFRCE=0 M, WmES 5 MRS R “[5]7,
YECH A ER AN CRR, RER AN T AAMES R E N, RN 2. 4.6
MIRERATLLE N “[c(2,4,6)]7 -

(2) bool &5 &FR 7S “[17 WHMEANZHEA FF5, 1fi/& TRUE 8 FALSE, %35l
B ECH TRUE ATXS B - bool B 5| EH 2 S5HEEHATF (>, >=, <. <=, ==, =) l&H,
FIEL T BRG], bool &5 A# IS B AR E .

[l 2 5 ARG, RN C AR R (HZ R e R A BCH R D
B R P — AT B — %1, SONEEAE A, SRS B L R R e i TA]
R 1) &

R B AE R VB AE S5 SO 4 o 1) & AR IR IO 77 45 5 R Sk, AR T S

(1) I8 AE 5 S 48 8 IERECRIR B A & 45 A B T R AR 7 & (RIEF T
TR EGMER D .

(2) 8IS AETT H5 4 g 8 B r) B oR3R [a] fa) B oot R )32 #5452 TRUE 170 3 41 R
HIRRICTE =8

(3) I AETT H5 5 1R E OB BORIR A [ B R L e e BRI TR AR T E. 5
5 AN e [ L B TR RO B

(4) R F &, W] DOs 787745 5 i 48 8 Jo 3 12 PR IR [BAH B2 1) -1 1) &

[#]1-11] w2 F & 69RIRTH

I NARRS T

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

> X
A B CDZEF G HTI J K L

1 2 3 4 5 6 7 8 910 11 12
> X[5:8] # I IR BRI T AR
EFGH



56 78
> X[c(6,6,8)]
FFH

6 6 8
> X[-c(6,8)]

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))
> Y

[1] TRUE
> X[Y]

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

TRUE TRUE FALSE FALSE

1.4.3 FEESHA

I A48 B e s i — > 4RSS
FEAH A 2R 2

1. BIEIEMEFI%LE

F1E RIESEH

# R IR R T

# AL GRS W BT R (1A AR

# QUEZHEAE

AR R A — A R, e RS o AR

7E R H, F matrix() BRECAT LB FE, HaBEEAE U

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

Hrp, data $57E —MHTHIERE RN —4im&; nrow 8 EFHFERITEL CGERIAN 1D 5 ncol $5
SEFEFEZIEL (BRINY 1) 5 byrow ARS8, FaAEM B IE R R h o 3R 242 5 78
(byrow=FALSE) i & 4%173H7¢ (byrow=TRUE) ; dimnames - & % [ (147 A1 51 1) 42 FK

AT FIAFRDSIR I AL 45 1% 54

B SHRERAL, (FHHAMAERTLIRT 20 £ R, (E array() sEGI @S, HIE

S

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

Hrr, data & — NS HHP IR A E; dim 388 FA4EE R K A dimnames 5 &4

JEAFRIRZE M — IR

34k, AE R AR as.matrix() B8 ECAT DUKE SO HE 5 1) e O AR R, RIS 0N

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

21
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H, x f8E —DNEEHE, FHoKHomm N 5EFE; rownames.force AAT /RIS H, ¥ x 58
TN FERE S, FERE R A S FRM A 2 FR, BRI NA, IR FE 51 4 R 5 B dE HE AR
BB

Q) BB ASEIRFE R e B, B O

t (mat) # KR mat £ E

(4] 1-12] €)24EME 5 S 1)

B NARRE N R
> X <- matrix(5:16,nrow=3,ncol=4)
> X
(11 [,21 [,31 [,4]
[1,] 5 8 11 14
(2,1 6 9 12 15
(3,1 7 10 13 16
> XX <- t(X) /] R E
> XX
(11 [,21 [,3]
[1,1 5 6 7
[2,] 9 10
[3,] 11 12 13
[4,1 14 15 16
> Y <- array(letters[l:16],dim=c(2,4,2))
> Y
7ol
(,11 [,21 [,31 [,4]
(1,1 "a" "c" "e" "g"
[2,] "b" "d" "f" "h"
002
(.11 [,21 [,31 [,4]
[1,1 "i" "k" "m" "o"
[2,] "3" "1™ "n"  rp"

2. REVF&E GERERSD

TR (R SRR TRERAME (R3D ML, ARPZRETEEET—
PEHAR PRI, TORERE T SR R A T e SR BN -

22
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FE TR EUT V0N [row_index,col index], A row index #4 fill 55 FEHEHL AT, col
index $2 il 5 B EEHU I 71

[45] 1-13] 4EMF & 69 R BT ),

E ARSI

> Mat <- matrix(l:24,ncol=6) # Qg 4 X 6 IFERE

> Mat
[ 2SN 2 SR A [ S 6 ]

[1,] 1 5 9 13 17 21

[2,1 2 6 10 14 18 22

[3,] 3 7 11 15 19 23

[4,1] 4 8 12 16 20 24

> Mat[3,] # LSS 3 AT ISR

[1] 3 7 11 15 19 23

> Mat[,2] # HUHEE 2 AR

[1] 5 6 7 8

> Mat|[,5]

[1] 17 18 19 20

> Mat[3,4] # BUHEE 3 ATER 4 ZIIMEE

[1] 15

> Mat[2:3,2:5] # BUHEE 2~3 1T 3B 2~5 FIEERE
(11 [,21 [,31 [,4]

i, ] 6 10 14 18

2,1 7 11 15 19

> Mat[1l:dim(Mat) [1]1%%2==1,1:dim(Mat) [2]%%2==0] # BUHZHFHEATHE] %I
[,11 [,2] [,3]

[1,1 5 13 21

2, ] 7 15 23

Bk 4B 15 oF 49 .47 3510, 749 col index S row_index R ZiLE. L
dim HEA 8 KB © 2 F 69 T8 A2 7] 40, dim(Mat)[1] & T4LE = 4E % Mat #9474K.

1.4.4 HURIE
BRI B, R A A7 BT DOR AR OB, R R B HE 1) 2% 5 B T

23
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DL AN [RS8 S AR By [y & 17 ) B VAR B 1) T 3 AN FR YV [R) IS HH 0 22 Ph a2 .

P& B ME T AR data.frame() BREL T30 6105, 5035 FH as.data.frame() R 0K HE FE B
B2 ) e H N B AE, ] DU I e B A A T R A

PREY data.frame() AOTETEAS N

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

fix.empty.names=TRUE, stringsAsFactors=default.

stringsAsFactors())
A ZHE R 1-2 Fs.
#R1-2 BHENX

s = X
T € 2 T 1 3 O A 1 BE AR S 1) )
row.names TREBISHERAT ZHR CBRUH I~ 250D
check.rows boolSHL, W2 A A AT 44 FRrow.names 5 HHBHERIAT 40— 20 (ERIAAFALSE)
check.names bool 2%k, NS B HIHES LRI G EMEME M (BRI NTRUE)D
fix empty.names 2(}){({)}%%%&» LBARME A I A FRE, FIAREH B IEAVL, V2o € NN
stringsAsFactors bool B 2%, I TG T 45 0 m) Eom il 4 o 1 A &= (BRUCNTRUED

PR #Y as.data.frame() FIETEME 20N

as.data.frame (x, row.names=NULL)

b, x SREFFHAOVEIRIERI X 5, T LR FI R 8RR .
[ 4] 1-14] #EAECE TH— FHMEF AR LHEZ,

LDV

> ID <- 1:6

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

> Gender <- c('Male', "Male', 'Female',6 'Male', 'Male', 'Female')
> Birthday <- c¢('1995-6-18','1995-4-11"','1996-2-8",

'1995-8-11"',"'1996-1-23",'1995-12-19")
Height <- c¢(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)
# R R A B AE
> View (Stu_info) L

\4
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B2 R EIEHEXT R A 1-13 Aion. i data.frame() 56 BT 8K 6 AN 1a1E4H & 85K 5L
W%, RPN FBRASFRA. BUE R H A,

1D Name Birthday Gender Height Weight
1 1 Jeff 1995-6-18 Male 177 653
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 1-13 SIEEIRIENR

o U6 SAAR A 6 B AAE AN BLAAN S, TR LA EEIRL L.

nn\

EHEAE AT AR Z 0, F ) head() B80T DA R BORELHEAE G T LAT, ] tail()
BRI DA R BAERE R )5 JUAT -

> head (Stu_info, 2) # RERBIEOET 2 17, AfREEr, BINEIRET 6 17
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) # REREFEN)E 2 17, AiREEN, BANETRE 6 17
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

LR R BRI, A ste() sRECAT DU BB BRI 454 . B A HE Stu_info %L
Ya&ir, AR ARG -

> str(Stu_info) + BFE Stu_info P HL i 4544
'data.frame': 6 obs. of 6 variables:

S ID : int 1 2 3 4 5 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"

S Height : num 177 182 168 179 173 165

$ Weight : num 65.3 74.2 57.8 70.4 68.9 55.4

SR &R, Stu_info & —NEUEHE, It 6 MR, BAEICH 6 MHLINE.
Fihk, A HAl R BT LR BEAE AR AT SIS HAAE R .
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26

> class (Stu info) # M class () MBAEGHIEHER R
[1] "data.frame"

> nrow (Stu_info) # R FERHERAT

[1] 6

> ncol (Stu_info) # BEEEEHERS %L

[1] 6

> dim(Stu_info) # EAEBURHE AT B

[1] 6 6

U T BN A R A R AT AT B IR, A “S” FF SR AT AR R

> Stu info$Height # BESE (Height, 5D

[1] 177 182 168 179 173 165

> Stu_infol[,5] # [AL

> Stu info[,5 : 6] # B MR E S S (Height) MAAHE (Weight)
Height Weight

1 177 65.3

2 182 74.2

3 168 57.8

4 179 70.4

5 173 68.9

6 165 55.4

> Stu_infol[,c(5,6)] # [k

> Stu_infol[5,] # FRES 5 TR
ID Name Birthday Gender Height Weight

5 5 Mike 1996-1-23 Male 173 68.9

> Stu infolc(2,4),] # TRES 24T B A ATHEEE
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

A8 F rbind() B ECAT LUK AN [ (0 B HEAZ AT S 0F, A8 cbind() bR 50 RT LIOKEAS ) ) H4i HE
AN E I NORIEA & ST, 24247 & IR, BEEHEh 2R B A AU IR, 21586 IFnT,
Kl HE b AT AR A AU [

145 F&K

IR DA AR F R . FEFE. BRtEe e s MEdEx &, EEwbURE
R, FIRKITTRA LRI, ATHWa AR,



F1E RIESEH

1. #iETIR
FIZR BIHRIE L] list() B, HAiHEAE 0N
list ()
Horb, - ONEHG R AR, HORAETE N TR AR R
[#]1-15] el adwi. FHARE. EEFHIRBIE 4 MTEHT R
HNARES 1 F
AU RITTRIIX B

Constant <- 20

Vector <- c(' ARt " ARby, L, 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','B','B',' &', 'B"y,
Income=c (10500, 9800,18000,14000,26000))

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

vV V V V #

> List object
SA
[1] 20

[[3]1]

[ 11 [,21 [,3]
(1,1 1 4 7
(2,1 2 5 8
[3,] 3
$D
ID Age Gender Income
1 1 22 % 10500
2 2 23 5 9800
3 3 26 518000
4 4 23 4 14000
5 5 28 5 26000

27
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28

EAEIIER, §3ACEFRAH Mat b — AN EE L, B3
ANTUE e R “[[31]7 1A L AR,

2. HIRES|

PIRRSIA RIS “[17 XU “[[1]7 MRS “$7 3 Mg, XOlfE TR
(5] FR) 70 2 A2 B 2 T B0 45 Ay 3 LA B PR AR 454

FLAE SR 51 07 SR B — s R SR AN R, MARTCER IR RS WHE 5 R 51 BTy
SR G AR B R TT RN R AR S5 o

[ %] 1-16] A8 L4 4695 & List_object :& =2 &ty & 5], ®FTREI L FLEHN
HAELEM

TP I

> Return A <- List object[1] # iSRG
> class (Return A)

[1] "list"

> Return B <- List object[[2]] # XSRS

> class (Return B)

[1] "character"

> Return C <- List object[[3]] # XHES R
> class (Return C)

[1] "matrix" "array"

> Return D <- List object$D # EITLHFTRI
> class (Return D)

[1] "data.frame"

M RR, F—-AnREd s S KR g 7 R B SRR, A uRiEd
HIE SR L DT R B AR A &, B = AN nE I XU 5 S (1 &R 51 77 2k B RE RN R,
VYA JC I £ 05 R 51 7 R B EARHERT 5

IGEES 5 54 6 38 458, 5] A F A 4 (do List_object # 4 AL B2 D) ,
W ST AR 65 R E A5, B R UEEA %A (do List_object F 49 [[2]]) » N R &
TR 62 8 3] 5 K.




18 RIESEM
1.4.6 AF

EHAE AT, ZBEHIE CBEHWNEE R A0 PLo AZE 52 & (Categorical
Variable) S5¥{E25 & (Metric Variable) P K.

(1) 25078 52 HUE AN R8I B A LA X WA (Interval Value) [AFE:, HFRE
AF & (Qualitative Variable) o BIUIMERITT LA “57 “4” Pk, “PE0” #edolte,
M RST G 100 43D 2625558 85~100 (flt) « 75~84 () | 60~74 (HF1) K 60 LA (%) ,
CRETEE” NBUAIXIR], R JE TR AR R, S0 A R IR 2 2 R

AL BARYE HUE A A 7 AT 20 A TE P KA R B A PR A R . T KA R AR
B AT AP IR, AT 2800 A2 B 1) 2% S R AT P 1, Wiy L« j7 «rp 7“2
WA PR BUX RME AR B E AR 7 0 AL

(2) B ERBUE MBI E, R FWINE R VBUEEE (Metric Data) 5
SEEEHE (Quantitative Data) o r{E A2 B ARGE HHUE A AN R AT LAGp o B R B AE SRR &
EHCR R R BB IRAME R AR, HBUE T A%, JE SRR w] DL — A A XA
B fE A &

KA EAE R PO T (Factor) , PITHIBUERCA/KF (LEVEL) , 1RZ7rHreis:
P AT DL IR R 1 B Pk AT 70 AR PR . A factor() BRIHCAT DLKS [ B 4 i 9 A 1

(6] 1-17] Fre =% AH B F 6.

LD AV LY /I

> va <o c("AE U, TR v 4 IR va

> va

(1] "fLr "R o g

> facl <- factor (va) # B a g1
> facl

(1] 6 R & %

Levels: % R i

> as.numeric (facl) # KR T a o EUE
£V

[1] 3 2 41

AR, FIRETFETLTFN. HEEFEFREEEUE, N ER factor() R H
ZHKE N ordered=TRUE (ERi\ ordered=FALSE) .
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> fac2 <- factor (va,ordered=TRUE, levels=va) # BAE va Wi NG R T
> fac2

(11 8 R o %

Levels: ft < R < W < #E

> as.numeric (fac?2) # KT a o EUE

[1] 1 2 3 4

1.5 HIEFNSHE

PIAE 7 B, R EOR X R B R e AN R BIAT . R AT DA A SR ) Bl mT DA HOK
I 22 T g HE 3T DLAE R L TE O -

1.5.1 BIEFE

] 2 20 i3 5 5 FH AR ORAF T B0t S, R v AR HCAS A% =0 (L3 CSV. TXT, BAJ
Excel. SQL. HTML %583 3CF) H AR «
1. A R BRHIBIE
RES ARG AW BIEEI, AL ML * RData 1 *.xds P Bl 2408 17 it 4 X 1@ L
load() BR%LA readRDS() BREL AT LA53 )l SEBIL *RData g xUR *rds A% X 19520
(1) RData ¥ X8 TAEbRAEAE M, BERT DAL 2, SORT DAAE 6 24 T LAE 2 [H)
T AR R
(2) RDS # A& TRz, N TAAE A R AR, H A7 AT LA dbr v
LA=ER

HHHEA L N R A, BB AR RS S fRAr Oy R %3, aTBLEEAE ] load() B H0Hs
BAE AR N BRI (8D R .

2. JEEY CSV/TXT B iE

CSV B TXT 4% 20 i) e & 22 > sl TAE o W SCAR R Bdls . Herp, CSV g aU8 s 2
— M H B kg L AR 2 R E R B T 40 CSV R 2U. fi H read.table() 55 read.
csv() BRI DURZ 56 CSV. TXT # AR A R A1, X B H /28 read.csv() -



F1E RIESEH

read.table (file, header=FALSE, sep="", quote="\""'",dec=".",
row.names, col.names,as.is=!stringsAsFactors, tryLogical=TRUE,
na.strings="NA",colClasses=NA,nrows=-1,
skip=0, check.names=TRUE,fill=!blank.lines.skip,
strip.white=FALSE,blank.lines.skip=TRUE,
comment.char="# ",
allowEscapes=FALSE, flush=FALSE,
stringsAsFactors=FALSE,

fileEncoding="", encoding="unknown", text, skipNul=FALSE)

read.csv (file, header=TRUE, sep=", ", quote="\"",

dec=".",fil1=TRUE, comment.char="",...)
B SR IR 1-3 JroR.
®1-3 BHAENX

E a X

file B E 7 BN S B A (RIS fF 44, 40 D:/Rdata/test.csv ', B4R T K OB
K</, BEERURHT “\” )

header FRE R R IR BIRET I AT (FBREFO 1EAFRL, X Treadesvidi®l, ERIUCHTRUE

sep ¥ G B E b T BRI A BaRE, X Tread.csveR B, BRIAAT,'

quote e ErE 5 I3, K Fread.csvif, BRI G] S

dec P BT AR I MRS, BRI SESCIRES T IR

fill PRI IREEESE S, WSAT AMER AN EBOAMRSE, REHZS A, X Treadesviki®l, ERUCHTRUE

comment char }fﬁﬁ?'ﬁ\%?ﬁ@ﬂﬁ?fﬁﬁ, A A3 B IR I Bk X SR AT SR HIAT I 3% X Tread.csvifi
o BOUCAETR ()

stringsAsFactors | i & & 15 75 LM 747 BUAR FE a4 o R - AR o, BRIAAFALSE

[#) 1-18] LA IR T4,
AR

> TableA <- read.csv("D:/Rdata/d _table.csv") # S HREN csv i%NEdE
> TableB <- read.csv("D:/Rdata/d table.csv", header=FALSE)

# BN SR csv kg M
> load ("D:/Rdata/d_table.RData") # EEEUINZE R A%

3. i%EY Excel 8 #IE
i xlsx A7 11 read.xlsx() BAEAT read.xIsx2() B FN xlIsx #& R 0BG . 76 S2BxR
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TAEREBUEH CSV #5205 AN s .
TableA <- read.xlsx("D:/Rdata/Data.xlsx", sheetIndex=1)

HA] PIE A write.xIsx() B SO S H o XLSX #% 3K

write.xlsx (TableA," D:/Rdata/Data.xlsx",sheetName="Sheet Name")

o] 12 R geplot2 BB, SRR — R HABI RO HIBIE. B FAMBBR
ffi&fﬁﬁ:% | & B, & E4% reshape2 .49 melt() BHERFH tidyr &9 gather() FHH — 44
ék%%?’ RO BARARSE I R — A HIE T A

4. RTEHIE
MTE R SR N EE, BB AR N I A DLAE e % R AR FR e R 2 s, mT bA
{5 write.table() PREL. 2475 LA CSV A& SUARAFAE 45 72 I AR i, 1304 FH write.csv() BRIER

write.table (x,file="", append=FALSE, quote=TRUE, sep=" ",
eol="\n",na="NA",dec=".", row.names=TRUE,
col.names=TRUE, gnethod=c ("escape", "double"),

fileEncoding="")

write.csv(...)
WSS LR 1-4 Fios.
F1-4 BHENX

Z ¥ a X
X a8 T EARAT ISR 2K, AT LR R 2, AT DO SR HE A% 50
file T B AR AT JG SRR CR e, ICSVETXTE) |, wiarigis

g | DoolBEZHL, i i SR ARG B CAPLE RSP EI AR . BRUAFALSE;  fEwrite.csvifi 5
appen H, ZSHEARE K

Lote fibool BUA, S HEME, BINNTRUE, WX T /8RR, R A ESEHINE] 5
q WRSHURZ R R B IR, MR RN b i 7 A B A R R I 5 5

sep FeE i Bfn e rh A AR 2 B BT, BRUCAZ R fEwrite.csviRET, SEUE AR
na feEm i Adn e, SUREIFRIRTTE, BRIAAUNA
dec B i B S, NIRRT, BRAISCIRAE T RS A

[#) 1-19) ARG =4,
IR




F1E RIESEH

> write.csv (dN table,file="D:/Rdata/d table.csv")

# RER R csv iR, FHAPBUER E R

> save (dN_table,file="D: /Rdata/d_table .RData")

# REERORAE N R/, IR TR R R

1.5.2 BRI

1. & pFEHL

TAErR, A B A A SR AT K BE LB A, R P BB UE, R AR Y
SIATRRECRT N BE “o” BPAT, WiAERAME Y 0. ARdEZEN | IR A BEALEL, ARSI

rnorm (n,mean=0,sd=1) # =4 n MRMNIESO AL, HE¥EN 0, WHEZEN1

U SR AR IS AT H T A R 0 HEE UKL, W AR R L BT set.seed() PRI %K
BeE NIRRT Bilhn

set.seed (9)
AR R BEN LR+, FRis T #f 2 7= A — AR R P BEHLEL

[#] 1-20) A FEALE =],

RIS 4R

> rnorm(6) # A 6 MhRIEIEAS A BEALEL

[1] -0.6100317 -0.7621257 0.5379864 -0.9037370 0.4651411 1.0644905
> set.seed(9) # WOEENLER

> rnorm(8,25,2) # 7oA 8 MNMME N 25, WlEEN 2 HIIER AT REALEL

[1] 26.24514 23.43874 24.46430 24.29931 22.85433 25.25595 28.95925 25.66443
> runif (6,0,2) # 1E 0~20 774E 6 NS ARBENLEL

[1] 1.7958039 1.8487793 0.9142511 0.1712717 0.9751896 0.9961681

2. FEHHhAE

SEIG IR I P A 2= LU e K, SIZ B I 75 22 I R il B — A 187 SR BE AT UEAS AE N BT i AR
R ) sample() BREL AT LASEHLBEALIMAEE, B =R

sample (x,size, replace=FALSE, prob=NULL)
Hrp, x £l ENTTRARPIFE, size & B TCER NI (FEAE) , replace #ff
SE A T K HUR EH R, % B 9 TRUE Ron A U, BRIAA FALSE CA B , prob
FE BT R MR A E ) &
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[#) 1-21) FEALIHAEE =4,

AL AN R .

> set.seed(10) # BN

> N <- rnorm(100,6,2) # PR 100 MIMEN 6. WREZEN 2 MR/ A BEALEL
> nl <- sample (N, size=8) # El BEALAE 8 AN HdE

> nl

[

1] 5.796478 4.644771 4.255682 7.785852 6.296336 7.511563 5.350912 2.786646

1.6 SRERFEENIE R

SERRIE . X BIER 1 /2L R Z MR, HE R R A REMSHCE (b EE
1o AR B, Bl EIEE R T F ORI BT SCH RGURBOT MR .

1.6.1 (EHAERBIERH

FERIEF T, PEEREFBUMAEN T EREREEN. RIESHFEERKERN
B XK MO AT DU B AR A N AT, P B A B R B3 1-5 P
#*1-5 NERBRBHINERFE

R B R I & ~
help.start EIRRIE T M 50 B help.start()
? FECP® SOE i) 2t.testE 2"t test?"t.test "
help TR IEA ST Bh help(t.test) Bl help("t.test")
22 AR HA e HCH R R T 271 testE??"t.test"
help.search fSr AR SN LIS PPy S help.search("t.test")
apropos B SN T BRI s 540 & apropos("t.test")
find %ﬁggg??ﬁ*ﬁ@@ﬂﬂ@ﬁ% CBEEERED FT)E find("t test™)
example BATREURE (FTH RO example(t.test) Biexample(t.test)
demo BATHREE R GR RED demo(nlm)&{demo("nlm")
RSiteSearch TEhttp:/search.r-project.org A% Z 41\ [ J Bk = RSiteSearch("Hosmer-Lemeshow")
data B 224 2 i A T R s A i data()
vignette Hi T 2t BT A T B vignette SCRY vignette()




F1E RIESEH

R E TARZHEREE, JFMABIRER M BURE], ATE 52 R I R H] .
A data() PR3 help() B ECRT LA T A SS00R SR 015 B

data () # FIH A ET CnE R B S 0 BT AT s ) o A
data (date name)  BEAN date name s S B
help (date name) # BEHIELE date name [FLHE R
[ 1-22] KRIH 315 &4
g NARRS AN R .
> help (lda, package="MASS"') # EIEAWSEA B0 T B SR
> help.search('geom bar') # MWTE O NEMEH T geom bar MR%L
> RSiteSearch ('Neural Network') # AR A S S 1S Bl SR
> help (Titanic) # BE B TS R A B
> example (t.test) # IBITHRE t. test FIRHI

1.6.2 RIBSHEXIEMER

FrRE KB BIA, RIEFIEIA 8 KM 2 5, N EseE %>, Nt
L8 R 5 5 A IR AN TR FH i R

(1) RIEF B MK RStudio B 724 7 F & 15 2] 5 kL.

(2) RIGFHAFFIRIEE T2 FRR RN T RIEF &) @SRk I7%, 1wk a]
PLAT Bl i SRR 5122, DASKEEE B .

(3) Rseek 3 & AN RIE S MM TUHHRTIEE, wfDIAR &M%, DKL R S HEAE
FIFR BRI S

(4) R-bloggers #& R 15 5 FE M Z X, WIEIFE R IEF 4L X AN IS 5
775, 54, Stack Overflow 5 R-bloggers 5Ll W& — MG EAAT R 1B S X

(5 RIBEF AR ZLTTAEN R 1EFH P RENELETEMN RG24
b ESl PN R N b 1

1.7 RENE

AEVEANA T RAES WM, GO RIES MR, RS2, HR5EE,
B S M HOR A BCS RE LURGRIGE B (5 BRI . AT RABS BRI TTENR, did
AREF ], LRSS ) RIN A R 15 S SR T AT S i S A

35



