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A’k MATLAB.

(3) EFRIGEITHHIEKIIRE: R BA 5 BRIz TR A (packages), A 58K %R
ARG AT TR, SARdis i s s it 1 s Ry EIE ife .

(4) FEMTSR KA FEE S . TTERIEAR A ARG, ATl 3. 3R, F Pl
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I, WX, RIEH RAUTEEAR K AR E .

RIES#EK
1.2.1 RiESFH

KT RET TN, 9155838 SOK AR G S AT DS B & R 514, &
SRR T T, XEETORMREE 2 345 . (HAnRAE R A ML), R BUUE B 7 i3
R, BB RN A AT REA I 25 . R 1E & E J7 SRy HihE 2 https:/www.r-project.org/,
B SCRHERAE T R S A T, s Manuals” $ZEILRIATRINE , T 132548
F—F. 7o, WMRAARSHRE, TEFHRIERTIERRZE, W LIE R sREBTELT
By (https://www.rdocumentation.org/), #EARFFRIHEA BB A B AT BI 5 S .

1.2.2 EEZHBIR

RIBFEMALREAREZ, MEEREAE WP O ESRZ R, & Wi
R FFE . W3Cschool DL 56424 ) Pl F#A TR Z sk 14 S 06RO R e
W BE Rl i I (]

FEM RIEFHZ TR http://www.r-bloggers.com

R IHH PRI AL https:/github.com/qinwf/awesome-R

RIEFHEG|Z. http://www.rseek.org

R IG5 pREEEL A B . http://www.rdocumentation.org

FF RIBEF MM . http://stackoverflow.com/questions/tagged/r

—ATTY RIBFELZEAE: http:/tryr.codeschool.com

—PAEH A R IEFIELZAE : https://www.datacamp.com

it 2 #B: http://cos.name

WERRFAE S I B TAEP S| RIEF W —Lm@, 57 EHNREETIES, X i
1+ Stack Overflow ¥4 (https://stackoverflow.com ). Stack Overflow J&— " 5F2FAH A IT
HORIZE R, P A ARk S 2P g ), i EIm] i, R RGN

1.2.3 RiESHKHE

201547 A, Linux EESEMNS T R1EF B (R Consortium), FHLLANGR:: A F
HPRAAEET, B 2N RX, RESS . IR A 49 f5r & R
BAHRAERT . RIEFIING S R G SAHAH LI TAE, JFmHARMTF & . e
I3H R BAEIRSS , LA R TP AR —HE SR . R 3R H IR A 1A 2w A 2L 45
R A4 k. RStudio. #AHRIEE%E,

RIEF WG il A BB = K TR A AR (E . X e —Fh S 28 R Y
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WA, TSRS T . S LTI RE B 3R 5E . RIBF &
AN FE R S S TAEMAL, WBIXZAFREMA ARSI 4E X FhiE T . R IEF K
N2 TP AME DL R A I B i, #H RIS

R G F B ATE — RS F 5 R-Hub, HF RIEF TR D ZRIAL,
XIS 3] Linux F£4 4%, R-Hub P56 ) R Bt r & . fagdt . DS
HEARSS . AR AT W R A X AT TR 57 o R-Hub KT If 48
1) CRAN Fl R-Forge Mk,

1.2.4 HR&ED

RiIGFENG AR IZI T Z e TR, &4FE R WE VI S22 R
EE ARSI, S ER XA R P g niGsh. b Emdes. B,
BUM M, BAERRASA 29 RIET S, SWNAE SRR A e ST 8L N
M, AFER3C, i, Y7, Y. SRl gelR . EERMAESR, 7F A ANl A A i
e, fEdE T RIE S T BREERBHETE D E T MR, s RIEH S RIEF 4
X TEE NS BRI 2y, REAREL R . ARG . FoRRIMT—42, 1HEZ2n%
WAS HHAp, Rk X N RS A o

e, 7ETGshZ Wl (https://www.huodongjia.com) |-, 7 DI 2% 213 WK E 28 T0 )
&L TR RIEFFHARNGS), AXEBIEETURASIN. MR, KRSV
SRR, WA R

T EIN

1.3.1 RGUI

A7 Lh Windows x64 3 4t Sk il 4 %% R GUI, % 2% 4 R () ‘B J7 % ¥ J& https://cran.
r-project.org/, FHIATUNA] 1-1 Frzn. WX BLa] DU 2 Y30 o8 ) R AR, Ui A8 1 it i
FRAR NS S, FTLIATE “ What's new 77 BEIEE R .

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:

About R
R Homepage
The R Journal

Ris ‘GNU'S' , a freely available language and environment for statistical computing and graphics which provides a wide variety of statistical and graphical techniques: finear and nonlinear

CRAN  Download R for Linux

Mirrors « Download R for (Mac) OS X

Whats new [ Doutload for Windows |

Task Views

Search Ris 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
lcompiled before you can use them. If you do not know what this means, you probably do not want to do it!

 The latest release (2020-06-22, Taking Off Again) R-4.0.2.tar.qz, read what's new in the latest version.

R Sources

R Binaries * Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

Packages

other « Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before filing
corresponding feature requests or bug reports.

Documentation

Manuals « Source code of older versions of R is available here.

EAQs « Contributed extension packages

Contributed 9

[Questions About R

« If you have questions about R like how to download and install the software, or what the license terms are, please read our answers to frequently

asked questions before you send an email.

What are R and CRAN?

modelling, statistical tests, time series analysis, classification, clustering, etc. Please consult the R project homepage for further information.

CRAN is a network of ftp and web servers around the world that store identical, up-to-date, versions of code and documentation for R. Please use the CRAN mirror nearest to you to minimize

network load.

Submitting to CRAN

CRAN submission is offline from Aug 14 to Aug 24, 2020 (CRAN team vacation and maintainance work). This year's winter break will be from Dec 18, 2020 to Jan 4, 2021.

To “submit’ a package to CRAN, check that your submission meets the CRAN Repository Policy and then use the web form.

1-1 RIVEL ML
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BEEFSE£E A O XN T A LA IE B MUA . A7 DL Windows F& 48 ], Jr DL B
“Download R for Windows” #54%, ZJGi#t N F—5Lm, W& 1-2 Fiss

Documentation
Manuals

Contributed

R for Windows

Subdirectories
base Binaries for base distribution. This is what you want

contib Binaries of contributed CRAN packages (for R >= 2.13 x; managed by Uwe Ligges). There s also information on third party software available for CRAN Windows
connd services and corresponding environment and make variables.

old contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13 x: managed by Uwe Ligges).

Riools Tools to build R and R packages. This is what you want to build your own packages on Windows, or to build R itself

Please do not submit binaries to CRAN. Package developers might want to contact Uswe Ligzes directly in case of questions / sugeestions related to Windows binarics.
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 with bl

1-2 Download R for Windows
My “install R for the first time” B84%, FEABAYSE, WK 1-3 PR,

R Homepage

Documentation
Manuals

FAQs
Contributed

R-4.0.2 for Windows (32/64 bit)

Download R 4.0.2 for Windows (84 megabytes. 32/64 bit)

Installation and other instructions
Mew features in this version

Tf you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum of the .exe to the fingerprint on the master server. You will need a version of mdSsum for
windows: both graphical and command line versions are available.
Frequently asked questions
« Does R run under my version of Windows?

« How do I update packages in my previous version of R?
» Should I run 32-bit or 64-bit R?

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

Other builds

* Patches to this release are in the r-patched snapshot build.
* Abuild of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.
® Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR: A /1 html

Last change: 2020-06-22

1-3 install R the first time

Hiifi “Download R 4.0.2 for Windows ( 84 megabytes, 32/64 bit)” #5485, 7e5fH AT
MEF AT “ORAFSCHE e, SRS LA, THEE.

FTFF R R-4.0.2-win.exe, #7F]7F R-4.0.2-win.exe FYHHE H R, AT LI 2% 80
AR A, DUERLG S riadt. 78 “WHETT MHEHESD, @] “rhac ()7, o
Kl 1-4 Fi7R .

= x
A EEEERNEREES:

=T

[ ™

@ [ ®m& |

1-4 EFES
W E R, Rl e R, 7ER ’Jir%ﬁ'?ﬂﬁﬁﬁqjiﬁ 2B R,
M TR BE N AR, EUUIAE D 4, AR % S “ Di\Program Files ( x86 ) \R-
4.027, HAEPEATRMM N7 R, PEA PR XHEHE, WP 1-5 TR
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1-5  EIREE
16 & 1-5 v e B2 B i 2 4, BD DL Windows x64 R 14, 75 ZLHLIY 32-bit Files §i 1Y
N, BEE-HREATAN T4 A, ERPEA RIS XHERE, Wk
1-6 7N,

Bl 1-6 EEMINES
TEVEFEMIITESS h )i Qs im bl ZReln, HHEH R A mAPEE
JrEEAT AT, R i — . 49K, WRILA B s pe QI b T 5, LUS all
WA, ORI EET A A AR R8T R, AR, H
PRI LA e o
IR, IR M RETT S, winl I BAnE 1-7 Fros i 5

TR RGui (64-bit)
i R EF Bt 2% &0 =@

R version 4.0.2 (2020-06-22) -- "Taking Off Again"
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-wé4-mingw32/x64 (64-bit)

REE B, THEEAER.
EREFSTHALEEEEHH
B+ 1aoense () 106 11 cence () * 3078 AT BUVE B4R .

rAEDEIEHR, ﬁﬁFg,’\ﬁZf&iﬂiTmﬁ
B8 *contributors() ' RE S 1ES MR
Fi*citation()’ %%ﬁﬁﬁuﬁ&ﬂﬂlﬁﬁ%*Iﬁﬂﬁ\ﬁkﬁiR&ﬁ@

Frdemo () ' RE—ERTEERS, B'neip()’ KF&]@E%#%I# =
Fi'help.stare () BT am BRI REI T
Hrqo iBHR.

=1

1-7 RGui R@E



1.3.2 RStudio IDE

13195, ATKI 2R T Re A R A PIIAEE T A 40, (HR AW
MG AR AT REA AR J7 8, 1M RStudio AR &F Huff e 17X A~ [al @, 1 H Bk HA I
ATAL ST RE, SCRRAl R IAS . Rmarkdown (A SCEYTERHE ). Bookdown (JAIAS STRYTRHERL
F9). Shiny (S H A ML) 45

RStudio /& R &5 WAEMIT &5, &—3 RIEF W IDE, 3 i S~ IDE
Linux R IR&#dmiE s AP dmiEay, KH AGPL v3 5 RStudio License Agreement X
FZAL, R JE RStudio BFERE, W25 20%% R, 4¢3 RStudio, Pl 2L ffifi] RStudio, 7
BRSO AL R Ro RStudio FUZFHBIIRME A R 1 14m4 00 T H, Kb E A BIER
Bty R FRIF

T anfa] 42 3% RStudio, H %, #TFF RStudio ‘B 7 M ¥4 https:/www.rstudio.com/
products/rstudio/download/, 4Kl 1-8 Flf7 o

RStudio Desktop RStudio Desktop RStudio Server RStudio Server Pro

Open Source License Commercial License Open Source License Commercial License

Free $995 Free $4,975

fyear Jyear

(5 Mamed Users)

Learn more Learn more Learn more Evaluation | Learn more

1-8 RStudio B/ Mk
VEFE Free (Fe2%) 44, SRJG 2T “DOWNLOAD” F#k, #EALME 1-9 Frs i) A,
A A, RStudio 8 A & RStudio Desktop 1.3.1073, SZHpAYHAL R A& 3.0.1,
16131 BIRATE e85, AL 64 All Installers 719 RStudio-1.3.1073.exe-Windows
10/8/7, HtidFia T 4.

RStUd|0 Desktop 1 31073 - Release Notes

All Installers

Linux users may need to import RStudio's public code-signing key prior to installation, depending on the operating system's security policy.

RStudio requires a 64-bit operating system. If you are on a 32 bit system, you can use an older version of RStudio.

os Download Size SHA-256
Windows 10/8/7 0 RStudio-1.3.1073 exe 171.62 MB 2fead?2a
macOS 10.13+ 0 RStudio-1.3.1073.dmg 148.66 MB 0878b305
Ubuntu 16 O rstudio-1.3.1073-amd64 deb 124.07 MB 6d71e5Ff
Ubuntu 18/Debian 10 0o rstudio-1.3.1073-amd64 deb 126.78 MB 86be93s2
Fedora 19/Red Hat 7 o rstudio-1.3.1073-x86_64.rpm 146.95 MB @1abb3ds
Fedora 28/Red Hat 8 0O rstudio-1.3.1073-x86_64 rpm 151.04 MB 4b4e4s78
Debian 9 o rstudio-1.3.1073-amd64 deb 126.98 MB 0226bbc2
SLES/OpenSUSE 12 0O rstudio-1.3.1073-x86_64.rpm 119.43 MB 7ela6f2c
OpenSUSE 15 0o rstudio-1.3.1073-x86_64.rpm 128.39 MB 29078f11

1-9 RStudio T
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bin 3C4— rstudio.exe, Al Ebn, MIRHHY
PEESEI P PAT “AIEF] — “HEEPREE
L7 A, WK 1-11 PR,

(7 RStudio &=

FIER RStudio HEMS

A EISHHES TR BStudio MEZEEHTE o
EEEE LA, B IR AR R
ST BRI
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1-10 RStudio &%

& 1-11

RStudio tREEH

SRJEHE AT, Wil RStudio PREEFEENTTSTIFANEL 1-12 P i AL .

@ Rswdio

REBE BN, T FAEE
TR LA T HRE LS H SR -

rREBERAL BEEADZMETEE.
A contributors() ' ®EST i

A 'help.start () BRHTMURE R SR HII -
A'q0 " Btr.

O -mla- A Go to fileffunction

Console  Terminal Jobs

=

R version 4.0.2 (2020-06-22) —- "Taking off Again”

A Ticense() ' licence) "k EHAMEFMRLF -

(F& BIF R E R
Fcitation()  && R AN TELE ¥R ERMS BrRERERE -
A'demo 0" RE-LRLEFE. B helpO EEEE LAY . 3

Fle Edit Code View Plots Session Build Debug Profle Tools Help

~ Addins *

- o x

Rl Project: (None) ~

(5 Environment History Conmections Tutorial =0

= = | 2 import Dataset -
T Global Environment +

Copyright (C) 2020 The R Foundation for statistical computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

;
& List =

Environment is empty

Files Plots Packages Help  Viewer
@ NewFolder | © | Delete (=] Rename | 4G More ~

Y Home

A Name Size
#] desktop.ini 4028

KingsoftData

My Music

My Pictures

My Videos

Python Scripts

Tencent Files

‘WeChat Files

=0

Modified
Aug 13,2020, 821 AM

ZIt, RStudio ZE&EpiTh.

& 1

-12 RStudio FmE
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1.3.3 Jupyter Notebook

2435 Python FUTER, NiZAZMhokff FHid Jupyter Notebook, Notebook J&— 132 H. 204
1IOA, THHEAT 40 ZF9fRIE S o I8 Jupyter QIR NULEE, RO RBEM— 255 Ju
(Julia), Py (Python) il R =FiRlizf i 5 TR T HAE&, B PR HA 44 N Jupyter.

TR LINE R Z % iE S N (kernel), BRIAAY N 4% J& Python, JIT DA, 4¢3

Notebook J&, #tn] LA H4%i21T Python U4,

Jupyter ZERIIAE, CLBCH— ML AIES, ReaO S . TR
FERECRY . ZERIRE S — R ZIReR2=217Ff . Jupyter Notebook ff T-4E A 1

A 1-13 s WTLARH, YRR SR R IHFIH

‘a Z hitpi//localhost8888/tree R = & || Z Home Page - Select or c... X
Supyter ] e
Files = Running  Cl
Select items to perform acti them. . Typoad ©
uuuuuuuuu
bof-jmt Python 3 E
O D anacon: da3
aaaaa
O 03 Contacts Text Fil
[ 3 Deskiop Fold
O 3 Documents Terinal
[ 03 Downloads 1 /i
[ 0 Favorites 6 R
O 0 Links 6 R
O 0 Music 6 R
O [ OneDrive 5 R
O 0 Pictu 7 S
O 03 PychamProjects 1488
[ [ Saved Games 6 XA
[ 03 Searches 6 XA
O 0 Videos 6 X8
O [ java_error_in_pycharm hprof 1488

1-13  Jupyter Notebook FIT{ESRE

T EEE T JLAS Jupyter Notebook FPEH,

. BETHBRR

FERRA T A B i B b AT R SCUI e, S A T ROR . A, RIRTR
VIt FE —2e30Rs, B DR — D THEE, AW DI 5 18t 2 o2 msies
MR % . 17 Jupyter Notebook WA, &4 it A A g 5 O 9E U 4 8 e — 1 M
TeAUI g 1 ginT LU FA R R

2. R M REEE

TEALAR 2 > B e T4 3l, Python A U SCISPERR5R, Lk 7k 100 FeAs
B, AT ER —/ NS TS 100 # . FERXFREACT, WA &S Python
TR, B AER R A R E a7 —, XS R B AR 2T

Jupyter Notebook 5 |~ Cell fME . BRINAAT LA gt — /N s Cas, Jf HAER
WL ZI R E RS T4 . Wi a2 B, W T Python B2/ 61 AT DL &1 [l AR
5, AoumEn) TR R, WA T ZER B, A TAEEHELE Jupyter
Notebook [5E ¥,

3. Rz T AREHIHES

[FIFE SRR > R ge sk, FRATAT eSS AR S N =i AAS, (B4 A2 ik ok
MUB TR, HITFEAMH pip 22— KUK A2, X e ILEAYRAE, 1) Jupyter Notebook
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WA RIES

AT LU PRI AN )

g
N, Jupyter B /) Binder “F-15 L} Google #21iEAY Google Colab 45, ‘B 1Al LAil L

Jupyter Notebook “Ff5F1 Google Doc £k A4 —#F, LU Binder ¥77F—17 GitHub [
Jupyter Notebook [, BTG 22 HATAT Python 2, HAZAT U ELAEIZTT .

LA EAE, FATXS Jupyter Notebook A T #1211 T fi#, IS4 Jupyter Notebook
B 455, 4% Jupyter Notebook, #E##fd F] Anaconda., Anaconda f&—1~3£F Python (1%L
AR AR, BOANE TIFZ2dEE A NS = F %, %L Anaconda, #tAH
4 FH Python A1—2E£40 Numpy . Pandas. Scrip. Matplotlib 25 RO ZE A sh &1, i
PHEAL L Python ZHEEZE Sy . MK, Python NEARFPRAINE, HENERNE
F Jupyter Notebook [, FrLLZ%& Jupyter Notebook & #RINEZ%% T Python,

B e, #F A Anaconda [ B M https://www.anaconda.com/download/#windows, "
1-14 R, FEXN A, X B BEFET /& 64-Bit Graphical Installer (466 MB) .

& C @ anaconda.com/products/individual#wi

Anaconda Installers

Windows &8 MacOS & Linux &

64-Bit Graphical Installer (466 MB) 64-Bit Graphical Installer (462 MB) 64-Bit (x86) Installer (550 MB)

32-Bit Graphical Installer (397 MB) 64-Bit Command Line Installer (454 MB) 64-Bit (Power8 and Power9) Installer (290
MB)

1-14 Anaconda BN
NEGERNUE, Mk T A exe SCAFREAT Z23E, Bl “Next” #Z4, Hidi “1
agree”, BEFE “Just Me”, ZJF il “ Next” HeHl. VERE, 7EXEFEZEME HRRHEAES, 05
SR ZREAE D B, Huili Next #HLdE AN 1-15 Frs (AT, @A e @He b i
“ Add Anaconda to my PATH environment variable”, [ zifid B E5A8 &, My “ Install” #%
SRR E I

1-15 Anaconda HiET s



. TEFE T ARAIOHERE F st skip”, PEAIR 1-16, BOHMAAE, fofm i * Finish”
e g

2 Anaconda3 5.2.0 (64-bit) Setup =

Thanks for installing Anaconda3!

Ireg
8
Anaconda is the most popular Python data science

platform.

ANACONDA.

Share your notebooks, packages, projects and
environments on Anaconda Cloud!

[“JLearn more about Anaconda Cloud

["JLearn how to get started with Anaconda

[ < e ] (S
E1-16 L&

AW ING, TESME AT A RHIE A jupyter notebook ™, T A F|A 1-17, X
T 4TI Jupyter Notebook BRI F& | 4N[El 1-13 PR iy A

=LA

= Jupyter Notebook (anaconda3)
= SmERE

wE

[ jupyter notebook

ik >
jupyter_notebook_config.d - =% jupyter
jupyter_notebook_config.d - 3% jupyter
jupyter_notebook_config.d - =% jupyter

X >

[ jupyter_notebook.cpython-37.pyc - 5=
_ pycache__

[ jupyter_notebook.cpython-37.pyc - 55
_ pycache

E jupyter notebook.py - 5% plugins

E jupyter_notebook.py - #i% plugins

B % O 0 ™M o= &

jupyter notebook

1-17 ¥TFF Jupyter Notebook

T T A 28 40 fa] 78 Jupyter Notebook 1 %2 3¢ R ift 5 N #%. 22 48 7F Jupyter Notebook
iz 7T REF H AR @5, 77 RStudio, AR UK A LLF AR, ZReXt iy et
T

install.package('repr',' IRdisplay’,'evaluate','crayon','pbdZMQ','devtools','uuid','digest")
library(devtools)

install github("IRkernel/IRkernel")

IRkernel::installspec()



£1E #MRARIEBES

PUATIELE, FTHF Jupyter Notebook, HEFTLLHTEE R HH 1, 4l 1-18 Fis.

e Z http//localhost:8888/tree £ ~ & || Z Home Page - Select or c... X

7~ Jupyter

Select items to perform actions on them.
0o |~ |mr
O [ anaconda3
0 © Contacts
[0 [ Desktop
[0 O Documen ts
[0 [ Downloads

Quit | | Logout

xxxxxxxx

1-18 Notebook F&x= R

N RIBESWAXR

EARBHGRHEE L, HNBLTRERERIEGHMRNE, FEAFETHRIESTH
X%, EREFHNEARSZE, EFIFTEIERA . B i, SRRk,
SR IR AR — DA el oA, DA S o] fift FH 45 Fhvd o

RiG T2~ ARG — /e, WV E 2\ 00k R EEAE SR i 2 S e vt
PRESTE5E. Ss R E ) b, AR B R B SC B A, AN B Al eE R 1B S 3k
fibiEyk, R XURES, WEWAMRE, SIS s mE S, RIS RS
T, BEFEPOKBIER, @I T . X — s R EARIAEXT g 55 P> L.

XTFEE TG, T B A R A . B VR AR R 1, BERS
PGz H—EREEE ., EREXEY G, PUNER S 28 e THACIEA S, 22
HZ MG ER TR, T SE7KF . Bl T ARSI SE IR T B A & 1k
ZAN, 2R TEAR R . XA AE AR . X TIPSRl ST (B4
fote, EaHEW . EABRFAERE) . MR, XMt #3. QIEXSeR AR, B
MEE o — PR B E BRI S 2, X RNAE TR, HET HE ISR
MR, WA I — e | PR IER R, HELH Bl WA .

RIBFRGITHZIT RN, Mtz tse 7 a2 gt mEdE ik, X
R RIBF O IR A K7 W) .

RAJE R AOREHE, UiJE R T, —StWmAkid, 20064E3 H 15 H, £ — 1R
(coxrobust) 1F3 4k CRAN, IT4FEK, RAMELTIHmIESE, HETE LA 20000 4~
R AL, WRHH L GitHub FFEAEMATFE/INRAL, FTREAEFILT 1, 1 HiAFEA W
WK, BERATENE K, > REAA S AMIIEE, R ARAK, IEREF XA, X
TR FMME, Gititamss, B e s 58\ E s L, WSE, RIBSE
SUBRHE T B Eme, EIRARASEEAEH e . A,

BRI B R BUIR 2, [Hiw)2F B IRAESREL, HShs I, BEE2=TRA, XLt
Gt aE RN AKX HRIMEBRR D, K8 — 1Y Ral, SAEZ
Je, AP FIXT R pRE . RE XN S EE AT . XSRS Excel BLIATHY RECEA X, A
R

E TSRV BRI SO0, X SER RO B0 AR Sl AR IR T IR A7
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BB, X Tg X -, HEMEMRE R, AR, HIERZE R ERM
DURNE Y AL PR FERITE
JH—F SPSS Wy~ ], —AAEGETH = I NARME =45 SPSS, S5 L J1 15 45 7 2 fig
BRI [FAE, — DAEGT B ANBARME I RIES, RS R G
& RN TRIE AR Z 9 AL BT RE S BRI D RE o
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Ri&

=
=1

=35

igit

£id

U4

D

AEBANLRIEBZREAG infiE ]k, RIBZREANEELG S, ATHE AN
B ETH RIETWEMHIELAZ NG LR, RiET P, EAKIMAEA LIROHIE LR,
T RREZ B FH—FPAEH] . R ARRFTPITR B A F ILG P, A2 ad X 2 9] 2 K
A8 F I8 — 2 fif ok P R0 R A H 5T

2 TE

RERPERA] A" B0 PREE, (HA W20 ORI AR R, DUEE
S 16 R FAER, AT R @i, HRE 2R EW T — 27K,
R BRAFL2: A SE MU PRI AL 1

2 1.1 TEMWE

IR — A NT5 (<) A (-) MR, PIAFo ZRIBA 2546 . R RH0E L2
Ja, BAFERE AT AR R, e AR MU R AL, B R BRI
AR AIE A, RIG S RAVAMAT S, ATHSSUs A i BaR . i, Jesh x”
M — BB R, AR X IR — P4 i, A —id ferh R ARPFRERS B AL AT
AN NT -

>x <-4

>X

(114

> x <-"hello"
> X

[1] "hello"

2.1.2 HFR3ESE

I AR B ) i JCEEARES , BOINBR AR TR ml o AT LU a0 T fir & [l IR 21

K&
il

>rm(a,B,C)

T35, rm() BRECPA A list 280, B E A TR LA AT A rm( ) BRI
Is( ) PR%L, ATMNBR TAEZSMIrh g A A8 i, Hir, 1s() eRECAT DL S i T AR IETJEPE’JFJf
BRI 1s() pRE H Y4 %E—/I\iﬁ$ﬁ£ ,H\EPTLJEE’JE/\TD?W%—
HA . Y TAEZS BB O RS R, pREL Is( ) iR Al —A %5 W] & character( ). /TWJ
RS ANT

= 1S() (9] "y"

[1]"A "chengji" > rm(list = 1s())
[3]"d "juzhen" >1s()

[5] "juzhen2" "juzhencheng" character(0)

[7] "mat" "y

@ HT HREEPRR 2, TR x S AR IERRIR,
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By R
TER P, Al LUK — 2 ] ¢ s BCBR A B —, TB— DI TR i s il
W

number <- ¢(1,2,4,6)
> number
[111246

R 4 KR ZH B E5 AR S IR F R ) it . A — A 2 (o) i AR (LA e — 2 1) o
W JF H R —FRBEE AL, R T IR FEEAR ISR (G fmy f, B BB | AR
(character), 4RI (logical), EEZEM (complex), JFIAZEAY (raw), HIPAFIAT A EL,

2.2.1 #aB

BUERVEHE R A RERY (double) . BUEPTIER] f1, AIAL& /NG, WATRIAUE . 7E
R g A BATAT— DN EUEABERIALL double YA, I H AT LIl typeof( ) PRELEF 0] & /2
2258, RS

> chengji <- ¢(69.5,75,99.5,88)
> chengji

[1]69.5 75.0 99.5 88.0

> typeof(chengji)

[1] "double"

TIANFRATIA LR A ) 2 HORAA A Y (integer) MUY, W28 AT 20N
BBar. R T, BB A BRI EUEZ S E RS L, RS

> int <- ¢(1L,2L,5L)

> int

[17125

> typeof{(int)
[1] "integer"

fER L IR L, R IR — MR . O THREGIR AR, AL
BRI TR) TSR PR AT INEC 0 DU (L . % AR AR 4 115 Bk
ARKILSE, I ELHTF AR BT S B0 6 R0 35, K HOha R A R
T AR A

2.2.2 FHE

TER ™, FAFEMNG S, PG R N — AR ) o, AR ] e A B
TCEMNFEAFH (string) o FAFERAAAT LA 3SR, BnT DL B s 495 5 4
TE R, ARAIIMBG |5 B RS 8CYEFAF R, TTienl 5 NEt4asnxR. wHE
.

J
Lz
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D

> text <- ¢("Hello","World")
> text

[1] "Hello" "World"

> typeof(text)

[1] "character"

2.2.3 ZiEE

WHL Y ) B DR AFf# TRUE M FALSE, 1XJ2 R "PAR R Bl RO AF A2 8L . 7 He A kit
i, HADRAURZ R . BT

>3>4
[1] FALSE
>3<4
[1] TRUE

HEAE R ¥ A TRUE 5% FALSE, #t&#M4/E2EAEE. R BB T HIF
Z524%4E TRUE 1 FALSE WIS . REACSInT .

> logic <- ¢(TRUE,FALSE,T,F)

> logic

[1] TRUE FALSE TRUE FALSE
> typeof(logic)

[1] "logical"

2.2.4 EHXEFRInAE

R m] LR 3 SRR R A Ji B e . ST R AR 28 . S A A ) 4 ok
FAt ik, BN — A RBCR A i, SO RO 5 1 AR R AT o 2R AR
LU

> comp <- c(1+11,1+21,1+31)
> comp

[17 1+1i 1421 1+3i

> typeof(comp)

[1] "complex"

JEA ST [i) o FAA TS B A IR 71y o DR ARSI [y i A A N B 2%, (R IR 2L
A — AR n B 2s JRG2E R de, n] DA raw(n) o 7R AR ANTE

> raw(4)

[1] 00 00 00 00
> typeof(raw(4))
[1] "raw"
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2.2.5 BHAFNATE S
— Lz
BT DA B2 AAL . R H—NRRIR ISR H RIS ) 50
1547 Sys.data( ) T LSS Y FTAY H 3, Date 257745 T A 1970 4E 1 A 1 H LUK HERY
K, R H PR NS, WEtEDL, Date 85— AL
147 Sys.time( ) 7] LIAS BITHEEHLA Y HTES ], FAR BoR R E B — S, |
B HYZEALE double i, B AYZEAE POSIXct A POSIXt, POSIXct 25iC 5% 1 LABR RS [E] B X
(UTC) AHERY, M 197041 H 1 HIFGRETAFMEL, BRI POSIXct 8 A& %L . POSIXt 2
H AR A6 — 903, Hh @ $eFr . 45, BERA 355, POSIXt & ff 5% % m H
WAL o s BIRAS AT

> Datal <- Sys.Date()

> Datal

[1]"2020-09-02"

> typeof(Datal)

[1] "double"

> time <- Sys.time()

> time

[1]"2020-09-02 18:52:45 CST"
> typeof(time)

[1] "double"

> class(time)

[1] "POSIXct" "POSIXt"

Sys.Date( ) A LAR [P 24 K9 H 4, date( ) 7] LA [ 24 K %) H A FIRSTE], Sys.time( ) AT LA
SEEIE PN Ry [F1

e
2.3.1 M c() EEEE

A A, BR T LA TREZ A0, o) sl nl A E— i )i A Y
JE R —F B2, 302 R BAFRYE ZAAR I i b n] DU & BfE . 547 2
BE, AR MR G AN, @i o) PRBIASINCE M B m) AN .

> ¢(1,2.3,5,8.9)
[11123589

> ¢("Hello","world","")
[1] "Hello" "world" "1"

> ¢o(TRUE,FALSE,TRUE)
[1] TRUE FALSE TRUE

c() AP AT MR, o) 22 mEah—mE. AEUEnT .



> vl <-¢(1,3,5)
>v2 <-¢(2,4,6)
> c(vl,v2)
11135246

WSR2 AR R, B2 R BRAEXS TR G AL ) 2 g A7 i B 2 8

et

> vl <-¢(1,3,5)

>v2 <-¢(2,4,6)

>c(vl,v2)

[11135246

> v3 <- ¢(TRUE,FALSE,TRUE)

> v4 <- ¢("Hello","world","!"")

>c(v1,v2)

[11135246

>c(vl,v3)

[11135101

> c(vl,v4)

[y "3 "5 "Hello"
[5] "world" "!"

> ¢(v3,v4)

[I]"TRUE" "FALSE" "TRUE" "Hello" ‘"world" "!"

2.3.2 £ERFSI@E

(1) HHEER nm A n, ntl, nt2, -, mB—PraE, ~ECHLTT.

>f<-1:9

>f
[11123456789
>12<-9:1

> 12
[11987654321
> f3 <- ¢(2:8)

> 3
[112345678

L A AT AR, B S Is AT A R R O 1 a0, O B R BRRE

AR 9 KT 0, FFLLSBAIER AL B,
(2) it seq(from=,to=by=) PR HiIn] ., seq( ) PREGEIL S =4~
Fod . REICI T .

> f4 <- seq(from=0,to=10)

> f4
[11012345678910
> f5 <- seq(from=1,t0=9,by=3)
> f5

[111 4 7

%

=

HHLERINILR
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T LATE seq( ) BT L i B B B, R BF4s 11 ShiR o 1 AR T sk A ik 45 1
BB, AU Lz

> {6 <- seq(from=0,to=100,length.out = 5)
> f6
[1] 0 25 50 75 100

(3) i rep( ) PRECAE M EFAMEMES] . RS IE .

> rep(2,3)
[11222

2.3.3 @ELLRIER

W BB (==, 1=, <, >, <=, >=) WA HEPRE N TR TR, &E
2 AR IC R ] LA TR A8 e 1
s BT AT LA LA ME, IR IS Sk 7] TRUE 5% FALSE., /s .

>a<-3
>b<-4
>a<b
[1] TRUE
>a==

[1] FALSE
>a<=b
[1] TRUE
>al=b
[1] TRUE
>a>b
[1] FALSE
>a>=b

[1] FALSE

AT LIRS A [ R T A 5, RIPRE P i) o B P X R AL R A T H A, IR
EHRAR ) 7 R ] AR . s B RSN

>a<-¢(3,6,10)

>b <-¢(7,4,8)

>a==

[1] FALSE FALSE FALSE
>a>b

[1] FALSE TRUE TRUE

2.3.4 AENHFEE

SRRz AT I LD i P TR AT AR, OF LA R U AR . P
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il

A BEEA LB FATHRREN ] T 1] X rh I BB aa BT X WA i) R R AN IT R
XA . A BIAESANTE -

>v<-¢(11,12,13,14,15)
>w <-¢(1,2,3,4,5)

> vtw

[1112 1416 18 20

> v-w

[1110 10 10 10 10

> viw

[1]1124 395675

> v/w

[1] 11.000000 6.000000 4.333333  3.500000 3.000000

> whv

[1]1 4096 1594323 268435456 30517578125

2.3.5 EHEERETTR

M Fip g PRI — A B AN TC R I EEA T SRR G R A ) A B T 5 1k
JLER, WaR] AR T a MEFPRE ALK TEEEAE, MRS IuR BRG]
{HoA 1, ARHABGFEE 0 0o BT .

> ff < ¢(1,2,3,5.8)
> fi[1]

[1

> ff[4]

[115

38, WA LAFEHE R — D i 200K, MRS IAR S WA DU,
FFARYE T Aw ) 2 rdg 8 A B R s TR . R B CESAnT

> fi[1:3]

11123

> fi[e(1,3,5)]

[1]138

RGP R T IROCR . B, AR -1, BB 18— onR
SN AT R o ARSI R

> ff[-2]
[1]11358

il LU T2 B ) B N B PR T R . SRS B IUEN TRUE B70E XY
JE A 1) R e R . AR BIRAS AR
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> ff<4

[1] TRUE TRUE TRUE FALSE FALSE L%iﬂ

> ff[ff<4]

11123

> ff %%2 == 0

[1] FALSE TRUE FALSE FALSE TRUE

> fi[ff %%2 == 0]

[1]28
2.3.6 BF

5 (factor) 7 R W AIRAAAE MG 2 wlan, B, ol BN B N
N5 AR 1, SCATRMBEA G AR RAEN (<18 JH2 ). MAFEN (= 18 %), W LUK T
BRSNS, B R T DU Le R AO(, A PEs otk X LE(E 2 (A n] fE
—SERFR AU HLRE o A7 A AR IR PR AR 38 0 S RIS S R A T3 Gl 12 (8 AN [R) Ak
HR -l HAR IR 7 et

RGN MBI T, N 047 A R 74T e, AR 7R —
A, EE, NIRRT, WA MRS IT R, BT EA BT K
(levels), FTFRMIHFRCRABUEIERE . R oridi: TR A, H5RotR R
REA A TR IUE, XEWE, N IR ICERE AN TR 54T (i 1
BRI, BT, ORI TR, J2iHiE BRI,

f] factor( ) PRACIE IS — A~ It~ fr gk BT AT A gl — PR 1~ R 20 o b v 9 (i JE 07 25
N — PR, PR A I S5 AT e — DR R . IS, RIE2HF—A levels J&
PEF—> class JRPEASINBNZ A o) 4, Horp levels J& P4 & o N {HA —41bR%E, T
class JAPEAL 2 factor

1. BIBRF

A LAIE 3 factor( ) BRI . factor( ) PRALMEE — NS EUL A FAF M &, Eid
levels 28 R A BLE TR, X

factor(x=character( ),levels,labels=levels,exclude=NA ordered=is.ordered(x),nmax=NA)

SHRERIT .

X [0, AT DR ME— (AT ]

levels : JKF, PRI, HITBCE x nIRER & AME—(E, BRMERE x BB E—{H.
W x ANRFAFmE, B4 H as.character(x) 488 x F ¥ 755 ml i, SR P x W] &5 )
Ko x i AHIE levels 55,

labels: K FHIFRES, PR, FTUACERMFREE, H24 T4 KN TR FEER4.

exclude: HEBREITAT.

ordered: ZHHE, HTIREKFEEAT

nmax: /KA EERECE

23



B, P sex BB o(f,'m', ., m"), BT c(f,'m"), AT

> sex <- factor(c('f,)m",'f,'f','t),levels = c('f',)m"))
> sex
[[1fmfff

Levels: fm

2. BBERFNE
RIF-7K~F- AT Lhid i B2 levels(factor) 25 o /R BICAS AT

> levels(sex)
[1] "fl llm"

I B S T level BKSE, ATLLH nlevels( ) pRELAT ], BRI

> nlevels(sex)

(112

3. RFKBIRE

i F factor( ) PRELBNZE R T, vl LLAEH labels 8005 A F /K0 INFRSE, labels
SRR TR ZE A levels SEUR) T30 7 -5 —2K

4 BERF

W, HNFr—BOE e, Xl LLE is.ordered( ) PREGIE, AR BCHSUNTT

> is.ordered(sex)
[1] FALSE

PR A I 512 B 248 PR 7K U, A 7 B KR A P . TERR RS
A ﬁﬁb.¥l§lﬁﬂ<¥7‘ B B R T e/ N HABK, R SZRHRUTHES 0 H -, (5
ordered( ) PR%X, B4 factor( ) BREUL A order=TRUE 24k, ETCH I F#54 A )
FSJS

(1) it ordered( ) PREGUIA K T4 45 FF A+ ordered( ) PREUA HETE & e A
K1) llﬁl?, WO, T rh e I E KN T IS BRI KF

filln, @i ordered( ) PREE sex FH540 AT e B9 IR FRACES AN T

N

> ordered(sex)
[1]fm ffm
Levels: f<m

(2) i@id factor( ) BREBIEEA N T, i levels 8 E R TR . A~ECASAIT .

> sex <- factor(c('f','m','f,'f','m"),levels=c('f','m'),ordered=TRUE)
> sex

[1]fm ffm

Levels: f<m
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Eﬁgﬁéﬁ%ﬂﬁ%#ﬁ RIGH MEEROR—AIESES, MR A . T
2N SR (PR, AR PR RS P AR ARG RIAT o %3 21 R A
Bﬁé&%‘%ﬁ?@ﬁ BSE, WA ZAZE, ZRZAE SRR, S8 RUR R IGE
P, RAGEEREY —A R REBR ISR WERAF RS, REEMRNIZMEHIT
WEEdT, EEERSNZREA N k. N HEDE—LE R F I R

sum( )——R Al RGN .

>a<-c¢(1,2,3,4,5)
> sum(a)

[1]15

mean( )——KIH. SEIAGLNT

> mean(a)
[113

sort( )——1EHEF . ARBUCIS T .

> sort(a)
[1112345

sort(a,decreasing=TRUE)——%i ¥ . /RBICASUNT

> sort(a,decreasing = TRUE)
1154321

rev( ) —— T . 7R BICRSANT

> rev(a)
[1154321

round( ——VUE LA . ARBUCESUNT

>a<-¢(2.2,3.5,3.6,5.1)
> round(a)
[112445

Ak, AT eREO, T ERE IR S8, A T — MR BN BE U Y 2
£, ?Jﬁ’*‘?%?ﬂ—“%ﬂﬁeﬂ%ﬁﬁﬂ%po XFF—ANRREL, AR BN E N2 ARl B ) 2
¥, ATUMEH] args( ) pRECA T XA BREUN A S804, . Bk, HS0K R B 44 R CLE
args( ) PRELIYFE 5 HHEIAT FWJﬁﬁ%ﬂHT

> args(round)
function (x, digits = 0)
NULL

"
A
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il

M EHECAS AT LA ), round HY digits 2B L E N 0. N EARGA — M,
Prlenl S8, PR SR EI X al eS8, SRR IIBEL, o e
FEFHHERNE . BN, round( ) PRECE BRICKE RS DU & A FI/ ISR Y 0 6, 2%
BOME, W LUK digits B8y HABE . = GIACASE

> x <- ¢(1.356,5.278,3.498)

> round(x,digits = 2)
[1]1.36 5.28 3.50

PSR, TEH— DS 2 DS R, NS NS AIR, R
A BT, B, WRBEAT MBI, I R HFHR D i AR E -5 R
Hop S HOLhe, (B2 P RSB FRATRES R BT A—2, X al 8 BUE
RSB FERIN SR MRS T 2R PR, BT RIBT X BRI B A A . R 25 A 3Pkt
M PR ARES BB ARILES, TS ET ERE

B S0

R pREIRZ, HA B THREMIR L, QR RA T i sR B 23R ohgE, wl LA
help #2200 pREL RS B SCRY ;. FH args( ) PRECHLERE R A S5, FH example( ) PRECA
B R R

B, 8T f# mean( ) BREUWATBIIRE, P help fir Az pREL, SiE LIRS
FERAE BT AN <27 BInT . R RAS AR .

> help(mean)
> ?mean

AT T IT R BT B SCRY B0 R pR B R B R b R PERY
PREICHY B SCR T fi i — e 2 th BARBORE I 10 R 89— MRIE AR, m] DL
example T2 BRI 5 Y BT, BT LA IZ sRE D RE . A RS an T

> example(mean)

mean> x <- ¢(0:10, 50)

mean> xm <- mean(X)

mean> ¢(xm, mean(x, trim = 0.10))
[1]8.755.50

R ME

FEGITEARE T, BUREAE R P78 NA, 1l NULL [RFEAAEAEMIE, TARAEAE
{ER SIS ERS

2.6.1 NA

75 R WARZGTFeRirh, FATTEOR sREd B (B NA S 7R IR A E
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> x <- ¢(35,NA,33,187,15) Y

. Az
[1] 35 NA 33187 15

> mean(x)

[1]NA

> mean(x,na.rm = T)

[1]67.5

>x <- ¢(35,NULL,33,187,15)

> mean(x)

[1]67.5

TESE— A, B x A — MR NA, S50 mean( ) FEHTHE P HE . (HiE
ST B4 narm BE NI, ARG AT R WM. MILZ T, R &ASIBE 2 E
NULL,

LA NA (B RRBEREA —FE .

>x <-c¢(3,NA,24)

> mode(x[1])

[1] "numeric"

> mode(x[2])

[1] "numeric"

>y <- ¢("ac",NA,"bd")
>mode(y[1])

[1] "character"

> mode(y[2])

[1] "character"

2.6.2 NULL

NULL f—> SRR PR rp Qe i, P B U ARHRAE XA i B39 hn— o
Ro LU RS — MR i

>x <-NULL

> for (i in 1:10) if (1%%2==0) x<-c(x,i)
>x

[1]2 46810

R AE b a9 %S il B NA, AN & NULL, 2545 %) 2 4 1 NA, 7w B
.

>x <-NA

> for (i in 1:10) if(1%%2==0) x<-c(x,1)
>X

[1]NA 2 4 6 810
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RIESEFIZIT

, BREEGE

gig I
2T LRBENBTHE, REBUNBRETTEBXOKIELY. G5, 454
Fol, ERIEZP, RATAAR— NGB TIHFEATHRIBERGES, 4EHELHF
B — AP SEMEGHAEAEE — AN gl , IS S KR IR ST — AR

-ng

O T AR A R E A, AT S R ]

311 FREEKE
{5 P PR length( ) ATARH IR I . I HURAE S — RO IR, 220 5 I
RSB . RIS

>x <-¢(1,5,7)
> length(x)
(113

3.1.2 H@BF#sT

TEXT B el ff S AT, AR ER X B e A AR K, R 2 H hilidsh
, B, HEES S — K EAAVCES ., 6] 5 i 1) 2 i A A 4
, PGB SR ¢(1,3,5,1,3)+¢(6,0,9,23,44) X REPATIY . RS an R .

S

>¢(1,3,5)+¢(6,0,9,23,44)
[1] 7 3142447
Warning message:

Inc(1, 3, 5) +c(6, 0, 9, 23, 44) : K HIFTG FE A6 1R G2 B R L 754

3.1.3 Hal@=E

R PRES | H N — 2R RG], W ek e PR 51
JCE, MMF AR, Ryl AR R 1 AR 2], BB EAYEEHE, i 1 RS
SRl 2 AR TEE . B P AR AT LIEAR TR AR . K5 | A PR,

1. BIENGE

FERXAMEOLT , RE a5 Wbk BOTE i 1) i B MR R . fER S|
3R [EEE TRUE W0 E Frxt N 9 oC 20K gk . aR BB FALSE #9702 It i (1) 7T
vk 2, AT

>x <-¢(2,NA,3)
>y <-x[lis.na(x)]
>y

[1]12 3



£ 35 BEAKEEN

DL AT RIEE T— Ak y BIRS, W G A x PR, R,
o S,y BB x. L en
2. IFEHAS
SR T2 L AUERE 4 (12, length(x)} T, 7EIR FIEY AL & 2
A R TE R, I ELAE L R o IR | o P U HE B . 223 i A J T
FERE, 3R I e 5 B R R KB . B, (3] x 0% 3 A0 2. R BIRTS
Wr .

> x <-¢(2,4,6,8)
> x[c(1,3)]
[1126

> x[2:3]

[1146
>v<-3:4
>x[v]

[176 8

> x[-1]
[11468

3. ARHHIQE

AP | 1) i VR RO S (K dni, B, >y<x[-(1:5)] R[5 y BUSHT 5 ~IT
RLAMUE.

4. FREEEE

XFAT REPE RAFTE T4 names J& I e XA m s hoc R m . XMIER T, —
A H AR F 1 ) T 5 IE BN R S | A R R . ARG anT

> fruit <- ¢(5,10,1,20)

> names(fruit) <- c¢("orange","banana","apple","peach")
> lunch <- fruit[c("apple","orange")]

F TR RVRC 7 LS 2 B FL B B R 5 | e B R . XA DAL
THAE P AR R H

i

TEVFEANLAL BT, SERE A A —RhRr R A 1 &, G P AT 8o, Brid,
TR AR, ARSI A AT

3.2.1 GlIEER
HLPF T RIBI T ARERR I 1 TFARAY, RIDELE R oRAEBIERRNY, Wb, JefF

s —51, FEAEAEE 51, DI,
BRI 1 )5 v Z — 201 matrix( ) BRE BT
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» > x <- matrix(c(1,2,3,4,5,6),nrow = 2,ncol = 3)
gin -
L1121 3]
[1,] 1 3 5
[2,] 2 4 6

PORIEEE 5] (B 1 A12) 55250 (3R14) LIRS =4 (5F16) HEHAE—E.
WEHER (1, 2, 3, 4, 5, 6). BT REZBILIIFAHN, OIE 13X S MEAEFERE P )
L. WRIEE THMEP IR, IS4 ncol FIFTEL nrow X PISHH 75 45 1 H:
P EE T .

THAh— PRI R 7 e R A — TR IR e B R, JF Han AT
BRIV, RGN — DT R IRE . s ST

>y <- matrix(nrow = 2,ncol = 3)
>y[1,1]<-1
> y[2,1]<-2
> y[1,2] <-3
>y[2,2] <-4
>yl
>yl

1,3] <=5
2,3]<-6

3.2.2 EMNEN

1. 3Pz E

FEME A R E: t (A

JEFE A KIS solve (A).

FiFE A S5 B IR : A%*%B. A*B EZEMICRRIELZER, SR A%*%B JEH
Pk, I Ik L pRBCARIR o] —ANHE

—A~n XA (A7) g diag (n).

2. LR TRIPINE 25

76 R ] LUAE AL BRI 25— AN FE R 004 T AF , 3 AT DLBGSIE B 0 vl ek . AN
#RA —~ rownames J& 4 F1—> colnames JEPE . T4 HB 1) AR 25 0 B4 A AR L T P ) 1

T
> rownames(mat)<- ¢("rowname","rowname",...,"rowname")
> colnames(mat)<- c("colname","colname",...,"colname")

R x AT ANAAL 5 AR AL AR

> colnames(x) <- ¢("num","name","score")
> rownames(x) <- ¢("zhangsan","lisi")
>X
num name score
zhangsan 1 3 5
lisii 2 4 6
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3.2.3 &5|%kEK

J
Lz

EGIIE by A T = S N R IV S I

X ARUERE y h3 2. 3 IR TR AR T — 7. R PR

>y[L,]
[1]135

LA ST R y B—1T .
R A UE R G TR HEBR AL UK, XA R TR . s B AN T

>y

L1 L21 03]
1] 1 3 5
2] 2 4 6
>yl-2]

[1][2]
1] 15
2] 2 6

A

75 R B 5 PR A AR 5 R BB & SO R —HE . 1) B A S S GOt i P i
FRARA, 7R RIS PR E RS

3.3.1 cIEHAE

1iRE dim BHEAEA

BF ] N — 4 n QEBC A 5 FH dim( ) BRECKE AR N () 28 T M R % 1)
Bk, R dim BHREN no R 2% m i oc R FHHES S n 4,
B, wTLLEE A m SR LU — A AR U

>m <- ¢(1:20)

>m
[111234567891011121314151617 18
[19] 19 20

> dim(m) <- ¢(2,2,5)



RIESEFIZIT

£id

U4

D

>m
.1

L1 2]
] 1 3
2] 2 4
,s2

L1 2]
(1] 5 7
2] 6 8
.. 3

L1 2]
[1,] 9 11
2] 10 12
.4

L1 2]
[1] 13 15
[2] 14 16
.. 5

L1 L2
(1] 17 19
[2,] 18 20

XFEBARES IR 5 40/, R IGZOREE—AMERZG TR, Ko —AMERG 55, S
Kt RXFATHNHATAEEEBRAERT , AT RIILeAE T3,

2. array( ) BRE AR ELA

array( ) PR B—A n 4B . bean, mTLURIA array( ) pRECK B HES 2] —A>
=Yy RS A, sE — AN DUZE . R n QERGE ST RS R R, FE RIBE T, S
fdi ] array( ) PRECRIEE . array() RECRYTEEEAR AT 7R .

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

Hrp, data MATEEEAITE; dim AEAYEEL, EEER M dimnames JE454E
JEH ARSI

NIV

arrl <- array(1:10) # AH5 F—4E[5: 12345678910

arr2 <- array(1:10, dim=c(2,5)) # #H4 T 2 17 5 Fl A
arr3 <- array(1:24, dim=c(3,4.,2)) # B T —1> 3 x 4 x 2 4%

3.3.2 $AEME

TEAEECEH T AR B 1) B — e TP IR 5 s BRI T

> diml<-c("A1","A2","A3")

> dim2<-c("B1","B2","B3")

> dim3<-¢("C1","C2")

> arrd4<-array(1:18, dim=c(3,3,2), dimnames = list(dim1, dim2, dim3))
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3.3.3 &5|%4A

L

BT W] Lhs s th S48 AREI, & T AR SRR IT . s B CESanE
arrd[2,3,1] # ZFPADITRAYHE: 8
arrd[2,1,] # AREH 1 NHERERYES 2 DA RIS 2 NEEERES 1 S ACF T A TR
arrd[2,,] # FRICE 1 NEFE RS 2 DA A G TR {E
arrd[,2,] # RIS 2 MERERSE 2 DA A 4G TR E
arr4["A2","B3","C2"] # il i K-V A FREIH G ARBOT R (E
BB P IT R AE. BRI
arrd[2,3,1] <- 18
arr4[2,3,] <- ¢(110,111)
Britbz Ak, o nr AR RS ) i US4 A . s s an T .
1 arr <- array(1:25, c(5, 5))
2 subarr <- arr[1:3, 2:4]
B arr
LITG21 L31 L4 [5]
[I,] T 6 11 16 21
[2] 2 7 12 17 22
[3,] 3 8 13 18 23
[4] 4 9 14 19 24
[5] 5 10 15 20 25
M54 subarr 8
LITL2113]
[1,] 6 11 16
[2,] 7 12 17
[3,] 8 13 18
FATEE T AR, W R SEBOGR MR T AR, Filn.
1 arr <- array(1:25, c(5, 5))
2 subarr2 <- arr[1:3, ]
TH2H subarr2 Ky

LITL21 031 4] 5]
[I,] 1T 6 11 16 21
[2,] 2 712 17 22
[3,] 3 8 13 18 23
A FHRERATEE arr[,, ], WFRRENEA, X528 T M ar U E—

FE
WER—DZAEBEH RS T A MrsR T, EXFEL T, R S8 SEm i
CUETIREN 245 e N VA TR (T
35
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d
il

1 arr <- array(1:8, c(2, 4))
2 arr[3] <- 10

Rt arr iy
L1121 3] [4]

[1J 110 5 7
2] 2 468

Bt n] DI 5 B 7 S BUE AT R A5, A7 =B il I i it

WILLESH2E , OB —1> 4 x 5 19 " 4R5 -

x <- array(1:20, dim = c(4, 5))
x N

11,21 [,3] [4]1 [,5]
1] 15 91317
[2] 2 610 14 18
3] 3 711 15 19
[4] 4 8 12 16 20

A DA R G I 0 7 =00 x[1, 3]0 x[2, 2] 5 x[3, 1] HUH R B4 4 1) 1t

B E ARG IR

i <- array(c(1:3, 3:1), dim = ¢(3, 2))
Bl ik

L1121
[1,] 1 3

2] 2 2
3] 3 1

ROV AT (row) o35 T Wfr MO A 2, A BOWBAT BR 1, 25— 51

(column) #7E—PILEK, —FIHHYSDEFHUERNICR B T AR, LIRS U 8 E
LR -

y <-x[i]

Bt y N

[11963

bR THGHITER, R IEEH b n] DI AR5l vh 38 e T R ME -

x[i] <- ¢(30, 31, 32)
R x 28Ry

L1121 [31 4] 5]
[1] 1 5301317
[2] 23110 14 18
[3]32 7 11 15 19
[4] 4 8 12 16 20
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BEREEN S LR .

FE AL S PSR @ 2 ARSI, B R HUE— X 4, MR B AL
— PRI . BEH AT LGRZ 4R . BN, — =4l L& AT S0RZ, Mk A
AT A

o] & HEFEFIRZE AR L REAE i B — R ROl , B A R R BB, R 55
AL HINET A RPN R AIE ok SR 0 b A — MRS Y, DR R R A e
TIEAE . R



