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800 R: Mailing Lists I

Mailing Lists

Please read the instructions below and the posting guide before

[Home] sending anything to any mailing list!

Thanks to Martin Maechler (and ETH Zurich), there are five
Download e

general mailing lists devoted to R.
CRAN
A Project R-announce
About R This list is for major announcements about the development of
Contributors R and the availability of new code. It has a low volume (typically
What's New? only a few messages a month) and everyone mildly interested

should consider subscribing, but note that R-help gets

Mailing Lists
Bug Tracking everything from R-announce as well, so you don't need to
Conferences subscribe to both of them.

3) 1995 4F 6 H7E Martin Maechler ( {1 FEI IR ) ZEAMEE T, X4 RIiES #HIEE R,
[FI ST A 342 ( Free Software Foundation ) ) GNU General Public License ( GNU il
AT ATHE, GPL) Version 2 AR,

Dr. Martin Maechler BX#f B stat.ethz.ch/people/maechler
4) 1997 4 Rl H LI A B BARAT. o
5) 2000 455 1 i R1.0.0 IEXX & fi o Ross Thaka ¥ R I &M si0s% T MR, &% FEFH
P 1k
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806 R : Past and Future History "

R : Past and Future History

Ross Thaka
Statistics Department
The University of Auckland
Auckland, New Zealand

An Daft of a Paper for Interface '98
Abstract

R began as an experiment in trying to use the methods of Lisp implementors to build a small testbed which could be used to trial some ideas on how a statistical environment
might be built. Early on, the decision was made to use an S-like syntax. Once that decision was made, the move toward being more and more like S has been irresistible.

R has now outgrown its origins and its develop is now a collaborative effort undertaken using the Internet to exchange ideas and distribute the results. The focus is now
on how the initial experiment can be turned into a viable piece of free software.

This paper reviews the past and present status of R and takes a brief look at where future development might lead.

» Genesis
« A Free Software Project
+ The Future

» Acknowledgements
+ References
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B RS RIEFBITS RStudio /B IR ELFERAVETT IS H M 5% A, REEZEE WA A
RSN FILE R Console % 1 FES R #2717,

EEl =—xm@R

2-1-1 {EMacOS FEIR

15 Mac A5G, WRSGRT R 2 R, HF80A 2238 RStudio, AT RIAER AP SO A H R
WEER, MTEPR, SRERD.

R

FtibriE R EFR, ATLLIEZHEA R-Console 155, 41 FE TR .

@00 R Console

eRWaH0 " 15 O

d' Help Search

R version 3.2.1 (2015-86-18) -- "World-Famous Astronaut"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl@®.&.0 (64-bit)

R R MR IR PUER ISR

TR T TR LU IS B -

Jilicense( ) 5 licence( ) RIXBM A IV BT -

R B-TAHEH 2.8 S A S M T R -
JR'contributors( ) RMITEAMRFFE
Mcitation( )& & IF 800 0 72 1 RE & oh TE R S 8 MRS RIE F =

Ademo( ) RM—EMEER, M'help( ) FMEE MR %
Fihelpstant( ) B HTML 3 R a8 R MR -
M Q0" R~

[R.app GUI 1.66 (6956) x86_64-apple-darwinl®.§.9]

[Workspace restored from /Users/cshung/.RData]
[History restored from /Users/cshung/.Rapp.history]

> |

T, BEATUER M R IES T,
2-1-2 {£ Mac OS F Bzl RStudio

WERARZHSE R, RG22 HESE RStudio, W AT LATESE 48T 77 T HA2E #] RStudio 4R, WF
KR
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RIRTLARE 3, R BHEG U MRS R IR o

208 Rstudio -
g-l- AR = L [E] project: (None) ~
B Untitledl % =1 Environment = History —l=

B Osoue | Q Ziv[ 61 b| 5 [bsowe -|| @@ 5| Gimponommse- | f @ = s
1 !ﬁGIob&\ Environment - "Q

Environment is empry

T (Top Level) * R Script =
Console ~) & . = Files Plots Packages Help Viewer |
ng‘ o7 o ' _ New Folder | € | Delete [4] Rename ?_ More = @_
Platform: x36_64-apple-darwinl®.8.0 (B4-bit) ] 42 Home Ik
* Name Size Modified

a&;;zﬁfﬁggiggﬁi IEI ©7 fi§#.Rhistory 22.5 KB Oct 27, 2015, 5:20 PM
Fi'License( ) #% Licence( ) # K43 A (4 S 0 ) @] yourname.rda 748 Jun 23, 2015, 4:09 PM

[ @] xyvar.rda 70B Jul 7, 2015, 9:10 PM
R f‘-”fﬁﬁﬂﬂ'. AvEE Az i iEaR. O [ umbrella0.log 10.1K8  Aug6, 2011, 11:26 PM
: xﬂ:mggigzggngiIﬂﬂ@ﬂ R R AL IEI E testing.png 40 KB Sep 9, 2015, 6:24 PM

[l |3 testagain 68 Aug 20, 2015, 5:23 PM
Fi demo() AT — SRR, F'help() XA MEER RHIRIRER, IR O 3 test3.xt 10B Aug 20, 2015, 2:18 AM
Jii ‘help.start()'s#xd HTML I BLES R BN R O [ tesnn 108 Aug 20, 2015, 2:04 AM
i q0BIF R O 3 testxlsx 26.9 KB Aug 20, 2015, 1:46 AM
¥ Spae L oxided “From 9 oatal O [3 testz 70 B Jun 23, 2015, 4:12 PM
> O 13 test 748 Jun 23, 2015, 4:12 PM

i L] DUR BV 20 D30 4 A XK, AR B 72T I7 Y Console B 11, JEF AT 8 3 1
AT

@ REFARGI, ¥R RStudio B O HHATAI.

2-1-3 1 Windows 2559 Eiz) R Fil RStudio
LAESER Windows 2GR R J5, WWHREsI R, "RIFER] FF] R-Console & 1.
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R version 3.2.1 (2015-06-18) —- "World-Famous Astronaut"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-w64-mingw32/x64 (64-bit)

R A%, THRYUEMIELR.
HE HE G G T A EDRE I el B .
Fii'License( )' 52’ Licence( ) 3 3R 1G A5 [K) 4 5k 14«

R BAEMETRI AiFdE A2 i T,
‘contributors() R4 VE4H i i 3 B
‘citation()'£x & VR AU AT £E AR P IETRHE S Y R 2R R 2544

‘demo()' B — LR VE R, F'help() M MILR EARBIRYZR, =X
‘help.start()3Z it HTML 1 B ea S bRy 5 .
‘q()BFF R

VEEE 33X

WA 2RI F )5 8 RStudio, SE0] LAE 2] R 41 RStudio % 1 .
(E) RStudio - O -

File Edit Code View Plots Session Build Debug Tools Help

Q| 2~ (=Rl &) project: (None) =
B INSTALL == "] Environment History —
Q | & @ | & mport bataset~ | f | & - st~ |
1 . . A | 7 Global Environment~ Q ‘
2 1Installing RStudio from Source
3
4
5 This document describes how to build and install rstudio fr Environment is empty
6 distribution. Information on obtaining the rRstudio source «
7 in the file sOURCE. Note that precompiled binaries are alsc
& windows, 0sX, as well as recent versions of various Linux ¢
o
10 1) Installing Dependencies
1
12

13 Building rRStudio requires a number of dependencies (includi
14 There are platform-specific instructions for satisfying the
15 within the following directories

16 Files | Plots Packages Help Viewer =i
17 dependencies @ Mew Folder € | Delete (%] Rename | {gF More~ @
1‘; D;Q"x |:| C - Program Files - RStudio
20 windows ~ Name Size Madified
21 b e
2 g 2 [] & bin
11 Shell =

= [] 3 copvinG 342 KB Jun 30, 2015, 1:55 PM

Console C:/Program Files/RStudio/ <> =0| [ & instaLL 5.6 KB Jun 30, 2015, 1:55 PM

R version 3.2.1 (2015-06-18) -- "world-Famous Astronaut” ~ ¢

copyright (c) 2015 The R Foundation for statistical computing O O worice et el A s

Platform: x86_64-w64-mingw32/x64 (64-bit) D & r

R is free software and comes wiTh ABSOLUTELY NO WARRANTY. o T EAIMEmd 13Ke e OB M

You are welcome to redistribute it under certain conditions. |:| (& resources

Type 'license()" or 'licence()’ for distribution details. D [ SOURCE 5668 Jun 20,2015, 2:38 PM

R is a collaborative project with many contributors. |:| L1 Uninstall.exe 1028 KB Jul 2, 2015, 3:21 PM

Type 'contributors()’ for more information and .

"citation()’ on how to cite R or R packages in publications. D ] VERSION 108 Jun 30, 2015, 2:10 PM

[1 & www
Type "demo()’ for some demos, "help()" for on-line help, or 0Oa
‘help.start()" for an HTML browser interface to help. &) www-symbolmaps

Type 'g()' to gquit R.

>

AR RStudio I#4R

A S Z TR, A ALK RStudio 224208 AR LL T 4 KX .
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1. Source Editor

Soure Editor X 3({i; T* RStudio % FI A b Af, WIFE () PR, X2 R H BRRFAS Sl
., WATLATE I S R 16 S RS, 66fF, S5 HHslT.

2. Console

Console X337 T* RStudio % AN, WTFE (F7) . RIGFHWATLSZRFERESS (Interpreter )

IRE, MR LA DR O, R T LA B ATR %, R3-SR T 45 R .

2

e 0o RStu Console ~/ = =D

Ql-lc- B EH &+ R version 3.2.1 (2015-86-18) -- "World-Famous Astronaut"
Copyright (C) 2015 The R Foundation for Statistical Computi

(9 Untitledl » = g
o Platform: x86_64-apple-darwinl®.8.@ (64-bit)
= Source | Q - | EH =% | 2% | ¥ Source ~
1 RSB, AROMEMTER,

FERAC AR TR LA B .
Fif'License( )'5R'Licence( )' 3R 4k #HECA (Y 4R 1.

R BAAETHR, FFE A2 M TR,
‘contributors() KA VAN IR H B
‘citation()' £ 8 VR EE T 46 th S b IE T3 M R o R AR

*help.start()' it HTML 30 B0 88 ke T SR B RS R

i
i
Fi ‘demo()'KAF — e EREAE, Fl'help()REIMAR EAIRS R, SR
Fi
i 'qBFF R

gl (Top Level) + R Script = i

3. Workspace

xwmmmﬁnﬁ$mMm@mELﬁ,wF@(E)%ﬁOW%ﬁ%mmmmmﬁg,
X X I 2310 SRAE Console fii AR FIr A 454 BYAH CXT G 0948 5 24 FRAME .. WHREHE History b

MR LAFE A ) Console T 11 BTG HATHE 2 0 5% -

4. Files, Plots, Packages. Help #1 Viewer

IZIX AL T RStudio B LA A1, AR (F7) B, X JUDMREERIDIRE M0 an T ik

1) Files : TEMA] A F A AR NES

2) Plots : fEM AT LA BLEIZR

3) Packages : TEMLF] LIE BT 234 R 8 &

4) Help : 7EIAT 0 SEHE B I SO N2

P iy = Files Plots Packages Help Viewer — ;|
- @ New Folder | €| Delete [5| Rename | {5 More - @

£ [ | [ Import Dataser~ | 3 | (& List= Q Fome. 2

b Clobal Environment - O @ yourname.rda 748 Jun 23, 2015, 4:09 PM
[ | xyvar.rda 708 Jul 7, 2015, 9:10 PM
O[3 umbrellas.log 10.1 KB Aug 6, 2011, 11:26 PM

Environment Is empty O B testing.png 40 KB Sep 9, 2015, 6:24 PM

(D] testagain 6B Aug 20, 2015, 5:23 PM
O[3 test3.ext 108 Aug 20, 2015, 2:18 AM
O[3 test1 108 Aug 20, 2015, 2:04 AM
[ [3 test.xlsx 26.9 KB Aug 20, 2015, 1:46 AM
0 [3 test2 708 Jun 23, 2015, 4:12 PM
O [3 test 748 Jun 23, 2015, 4:12 PM
O[3 tch14_16.ext 168 Aug 20, 2015, 11:26 PM
O 23 ur 388 Aug 20, 2015, 1:54 AM
O & Swffe

11
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PEE] =—xEmR

SERT v R AT DL SZ R ERRAR TIRE, N ETRAGEFTED “Hello! R”, A1 Z% T K P~ i fd
Console T [ AHRAEIE A FNZS 5

| Console -/ = =

|R version 3.2.1 (2015-86-18) -- "World-Famous Astronaut"”

| Copyright (C) 2015 The R Foundation for Statistical Computing
| Platform: x86_64-apple-darwinl@.8.0 (64-bit)

R B2 R FIROLEMIBR -

RS TR RUT I E B -

Allicense( )22 licence( ) RE DM AN ITERNT »

R 24AEHNEES AN METRR -
M'contributors( )’ RMITIEMAFFA
M citation( )"% % 51830 72 H R & P ER S MRERIHF «

fil'demol )R — LML F'help()’ F40BEE E SRS R0
Mhelpstart( ) BETHTML 3 538 RAGENIS%E -
M q0'®F R=

RIEEHIFRARTINE
[Workspace loaded from ~/.RData]

int{“Hello! R*)

“Hello! R" RRIESME—ERE, REARNIRR
BENZIIE EFERETSE46T

e LRI RUT R, S RIS HFa IR, SEILERR, HInTRUGA R 4%
HIRFATUL AT LME T Source Editor i REF, AR5 HHAT. SATESRIVSLH], AIZE TR,
[Epiee L AN RPN S 2 AN T

TR L A1 [T y—-—
g-lee- BB 24

@7 Untitled1* =]
H [SourceonSave | @ A -| & [=%Run | 5% | | #Source -
1 print("Hello! R")
2

2:1 (Top Level} = R Script =
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BT LIRS, IR E TR,

800 RStudio
g-lg2-l a2l
@ Untitled1* % = ]
|| Source on Save Q Z' = == Run | &% | “rSource -
1 print("Hello! R")
2

i FE PR, AT LI AT RStudio B File/Save As 2y, B B8 Y 19 S0
e, FHEGE YHSC44 . AR RS R ch2 1, WIFERTR . RIES N SR Y TRA R,

—— —
save As((ch2_1 ) | []
SN—
C{ETIES i) @
lbox ~ B ch2 S

PrASATSE Eikn S, s TR BT 7E ch2_1.R.

fE RStudio Y Source Editor XA “Source” #5325, W KPR, WM TR, X43h
TERFR A Sourcing a Seript, HILXHEIAT Source Editor TAEXAFLF (X AF 1 2 [
AR AR ). By “Source” FR&EJE T LA B T IR B PATES R .

8 00 RStudio
-l & - =R
@9 ch2_LR x =

|| Source on Save Q Z' =l |=# Run 3,-iv

1 print("Hello! R")

2
800 RStudio
Ol et~ =
@ chz_1.R % =0
(JsourceonSave | @ A~ | & [=#Run | *% | [ # Source -
1 print("Hello! R™)
Z

2:1 | (Top Level) = | R Script ~
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Console —/ > = ]

R wversion 3.2.1 (2015-86-18) -- "Norld-Famous Astronaut"
Copyright (C) 2@15 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl®.8.8 (64-bit)

R AW, TRUUEMEER.
FER LR TR E G,
Fil'License( )'BL'Licence( )' #3578 A (Y 40 2 o

R ZA0EEiR, HFEARZ TR,
Hi ‘contributors{) AT iEHH I L3 B
A ‘citation() &> & VR IS M 46 AR R IEB) LB R R B R £E4E.

Al ‘demol) R — 2GR, Al'help()iatlek E4RBNINER, =
Fii ‘help.start() &t HTML 3 B8k HRIRS R .

Al 'q)BEIF

» print("Hello! R")

[1] "Hello! R"

> source( '~/Documents/REJIEM /ch2/chZ_1.R")

[1] "Hello! R"
>

— SR R FEE, B2 7E Source Editor X 4%E, H T AAEEIE ST 45 5, ol &1
Console T I E7x, N FEATR . QiR A RStudio & NHE O RA T, HHd “Files”
PRAE, YR S, AT LAE S ch2_ LR SXF, W R E TR

Files = Plots Packages Help Viewer P |
©F | New Folder | € | Delete [&] Rename '@ More ~ n:::c-_'—;'
[] 4 Home * Documents -~ RE-EEEH - ch2
« Name Size Modified
t.
[ @3 chz_LR 18B Jul 2, 2015, 5:14 PM

R AR S BT B S, TR R “ch2 1LR” ARZEAT LAY MR A

806 RStudio
@l-| & - =L
gchz_l.@ =
[ | Source on Save Q zv = =% Run | [2% || ®Source -
1 print("Hello! R")
2

WEHT Source Editor X AYH 2B HHE K . Z A Hidi R Console i 1145 [ M HU4E4 .
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®

R version 3.2.1 (2015-86-18) -- “"World-Famous Astronaut"
Copyright (C) 2815 The R Foundation for Statistical Computing

Platform: x86_b4-apple-darwinl®.8.@ (64-bit)

R ZGWHM, ROMEMER.
EREFN TR E B,
Fii'License( )'B}' Licence( ) k2K 75 fHCA ) i am sk itk

R 24aitR, HFE Ny TR,
'contributors() A VEA AR IR

'help.start()'iFiE HTML B B B8 e AN RN 2.
o) R

> print("Hellol R")
[1] "Hello! R"

HFHA =HEH

> source('~/Documents/REIEM /ch2/ch2_1.R')

[1] "Hello! R"

>

(AR B 7~ Source Editor 7 I, W FE iR

‘citation()£x ¥ VS T 2E HiRR S IEBR M S L R 30 R TR4F.

‘demol() KA —HRiEFER, Fi'help() R HCEIEE ERBBIRIR, =

KIERAR

806 RStudio "
Fl--lB A2 &l Project: (None) ~
@7 Untitled1 = Environment = History -

BH (Jsourceansave | Q = il =#Run | 5% | [ #Source ~| <% |3 | [@*Import Dataset~ & | (@& List~
1 7} Global Environment =
Environment is empty
1:1 | (Top Level) + R Script +
Console ~/ = (7| Files Plots Packages Help Viewer =0
@ New Folder | @] Delete [5] Rename | gk More~ @
R version 3.2.1 (2015-86-18) -- IWOr"ldmemu§ A§tmmut ) £ Home > Documents - REERS - ch2
Copyright (C) 2015 The R Foundation for Statistical Computing i
Platform: x86_64-apple-darwinl@.s.8 (64-bit) s — _ Modified
R R HERE - FROEUETHRER - O @3 ch2_1R 18 B Jul 2, 2015, 5:14 PM

%R Source Editor BAK, EAESZAXEHHERIER, XA—1EHENXE, HWEHESAR

@; BR E RIS

m RIESHIMNRISE

LIRS Sul

HABTHANUIET , ARERE x BN 5,

AR A7

15
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x=5

O RIESR—HMHRBNEMNIES, Lidx, WAHKANKETE, EE, 1 R EFIEITITR
XAMNF, ERABAEHLEELEATEEZR “WRTE”, EEEEZETH, £EEBEEURTS
( Object ) #rz

ERIESS, AT FRES | (HEZ RIESFEFEITN, S ‘<=7 #%5, H5i
9y =" 5, BY—F, fln, KB x EN 5 i .
x<-5

e =2l Seii

=X =5

> X

[1] s

> X <= 5

> X

[1] 5

FELIRFR S, TEAXT A R x WME)E, SR EEAN XA g x, WAE Y TR 50 X
SAREIE, RS 5. 2T (1) RIEX RS T .

F—FE R ESERTT, B 7 TR, KRR TSR R AR R E S S
M, W IR

5->x

L =T Exii

>3 =» X
> X
[1] s

>

AT, R BF B A

G HETEHIES, TEEFEANEAEY, RESNASLAEY, TEEFPEERES
}& A, WETEBFR.

m Workspace &0

£ Workspace i FH1, QAL HLd; “Environment” FR%E, WIAT DL 21 284 Bt FH 46 G2 48 o )
WX RAZEE, a0 T EIs .
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Environment ) History

7} Global Environment =

&4 | | 4 Import Dataset~

=

List=

41C

(Values

X 5

|

W, “History” #5345,

AT L 3] Console T H BT PA TR HIIC S, W KPR

Environment

& 5

% To Console

=]
@ &

=4 To Source

rbrint("Hello! R")
source( ' ~/Documents/|
x=25
X
X <=
X
5 -» x

x
A\

5

RL’aﬁﬁchhzxcth .R"D

Ak, #F7E Console T LA 1s O, AT LUK H H AT Environment FTic st 0 A X448 6,

7N

ML Z BT, WG AE 'y, 2.

x I X RSy, R R,

>y <= 1@
>Z <= X+ Y
> Z

[1] 15

>

> 1s()
(1] "x"
>

IFREN AR B y F 10, XA 2 [H T QAR

BEIAE Console B A 1s O, ATLVEEI 3 DX GQARR, .y Flz, WIFFIR.

> 1s( )
(11 "x" vy
>

ot

17



18
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WERAG A Workspace B H, WA AB FIiX 3 ARRASE LA, 4R EFR .

Environment ) History = ]
=% [H | [#*Import Dataset~ | 3 | (& List~
7} Clobal Environment ~
Values
X 5
¥ 1@
z 15

R R B, WSRFEEAX S A SR, WeT P m O R, B2 S M. T4
JEMMBR 2 XF 5 ARt ) S K B R4S R

> rm{z)

> 1s( )

[1] "x" "y"
>

Jlidin] Workspace B\IHONE z SR EEATEIRT, RS

Environment | History = ]
% | | [#*mport Dataset~ | § | (& List~
7} Global Environment -
Values
X 5
¥ 1@

PR @ Rstudio

1E Console T 1, A q O, R&EH A H RStudio, W1F s,

> q0)
Save workspace image to ~/.RData? [y/n/c]:

Q y: Bt BRI RAL R IR G R (EAAAETE “ RData” U, AR H2ES 3l RStudio, 1t
“.RData” SCHFEIL B NELE] Workspace B H o AN FARKE 1 SO A SCOEIE ol B, 0 =537 )
3)j RStudio B}, Workspace & H N SIEZS Mo 2-7-2 WA, Bk .

O n: FRAET

O c: FRIBUA,
AT AFAT RStudio 7 1 (4 File/Quit RStudio #r4>, 4590 ] RStudio, #CRAH .
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FETIERE

TEIEAGROAF TAERCRAT, EF N7 — R getwd O, HIXASRRBCAT LT i H i T
VRSO, MY T ARG AR BRI SR . AR EE TR T4

> getwd()
[1] "/Users/cshung"”
-

AR RSE, TRESA AFRIEER

2-7-1 {Iil] save () BAELPRAF T ARG
THREEW x Fly XA BLAFAE “xyvaraeda” SCHA A2 T34

> save(x, y, file = “"xyvar.rda")
>

PAT IR, TARMEAE B, Aik, BT LIFE RStudio & 147 T J7 1) Files/Plots % 115 31 It
“xyvarrda” SCHF, AR EIFTUR

Files Plots Packages Help Viewer ]
£ New Folder | @ | Delete [4] Rename 'ﬁ More ~ =

ﬁ Home
7 .Rhistory 104 B Jul &, 2015, 8:02 AM

I:-ﬂ Applications

=1 Desktop

I:-[I Documents

= Downloads

=i Library

|‘jl Movies

I‘f[l Music

I:-[I Pictures

(&l Public
If[l Sites
i Stuffit
L9 test 74 B Jun 23, 2015, 4:12 PM
L7 test2 70 B Jun 23, 2015, 4:12 PM

[ ] umbrellaC.log 10.1 KB Aug 6, 2011, 11:26 PM
@] yourname.rda 74 B Jun 23, 2015, 4:09 PM
@:—@ 70 B Jul 7, 2015, 9:10 PM

ARG R B LR SCOER, FORRAFXTRAL R < Fly BIEAER) T .

19
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2-7-2 {#H save.image () FAZIRAT Workspace

i save.image () PRELTT LUK A Workspace TR A7 7E RS EINHY

Fios

> save.image()
-

IR ST IR AT LA R R E PR B PATAE R

“RData” CFN, WIF

Files | Plots Packages Help Viewer

5| New Folder | € | Delete [&] Rename 'ﬁ More +
ﬁ Home
& Wame Size Modified
! | 2.6 KB
[J @] .Rhistory 183 B

[ = Applications
[ = Desktop

Jul 7, 2015, 9:26 PM
Jul 7, 2015, 9:15 PM

2-7-3  PEZAIRAF LA

IEAEH m O PREGHFR Workspace % T RUXT S AR AR, R AR RGBT S48 5 x Fly (A

> rmix)
> rmCy)

-

Jrik 1 il load O pREL, T BSCATARATAIME, WIH 7R,

> load{"xyvar.rda")
-

AR ISR A Workspace B [T, W AT LIAS 2] FOIZE, % Orha X 448 & x Ay BI{H.

Environment  History
< |5 | 2 Import Dataset~ | § | (&
7} Global Environment ~
Values
X 3
¥ 1e

=

List~

JrE2 . WAl L H B RStudio % 1145 J7 Files/Plots % 11 “xyvar.rda” A, BRI 3k

ZHIEAFR T AR, A0 BT
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Files Plots Packages

@ New Folder | € | Delete [5] Rename

] 44t Home

[ &7 .Rhistory

) & Applications
) & Desktop

[J & Documents
O @
O &
O &
O &

O &

]
(]
£ Stuffit
L3 test

L] test2

Help  Viewer

183 B

Downloads
Library
Movies

Music

Pictures
Public
Sites

74 B
70B
|1 umbrella0.log

70B
74 B

S sy

[ @ yourname.rda

ﬂ More~

10.1 KB

Jul 7, 2015, 9:15 PM

Jun 23, 2015, 4:12 PM
Jun 23, 2015, 4:12 PM
Aug 6, 2011, 11:26 PM
Jul 7, 2015, 9:10 PM

Jun 23, 2015, 4:09 PM

EFAE 2-7-2 WA
Ik, XM “RData”, FEIMEFR TAE,

EE] mmics

Ji 2l RStudio J&, FEAS LA PUATH a2 54

W, WRERTR. AR T, AERRBE R A G4, aT LR d I X T

T F AR
3 To Console :

3 To Source :

N, Al T save. image O B TAEfLEE “.RData”,

HEsdL T AT Lk

BIC SEE Workspace T 1 4 History 7 25 %6 1
RS, SRIFHH

BT A4, 253 Console B 11,
P Fr s a2, 33 Source Editor 1

Environment  History

% |3 | & To Console

X =25

X

X <= 5

X

5 -> X

X

y == 18

Z<-X+Y
z

1s( 2

rm(z)

—4= To Source

=]
Q] &

21
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X A J7 A A B e T A A S, BRE BT IE AT WRARARCRE B by sl AR AT, R RUGE

savehistory () PR, SRJG LT T RAWAEA “ Rhistory” SCPEN . R AT DL S 25 F RStudio % M
AR5 Files/Pilots 8 H , A #1301

Files Plots Packages Help Viewer

=]
@ New Folder Q_, Delete |4 Rename 'ﬁ More - -:@—;‘
Q Home
« Name Size Modified
[ @] _Rhistory 3798 Jul 8, 2015, 12:00 AM

| = Applications
[ £ Desktop

T 2R AP A 44 BR i A b D s, R R S 07 5 TR SR D S SO AR R “eh2 2.
Rhistory” SCHEN .

» sawvehistory(file = "chZ_2Z.Rhistory")
-

AR ANEL © Rhistory”, AT LR T 51654

> loadhistory( )

-

UnSRASIM AR E B DI S SO, BIANSERTREAF Y “ch2_2.Rhistory”

> loadhistory(file = “"ch2_2.Rhistory")
-

B mmias

PP TERE A T BB R LR P B T R e A e S vy, A D) 1. R T, — A5
ALY AT LMRE 5y Mol i JL T3 381, R AR T RERG 234 LA H o B Bidike, ml o7 fd
IREABN , RAHMEH M T R N A

AR BRSO R BRSO, 47 FPS AR ST, SRR P IER, RIGESEM
B U R S A AT S ST TS TS

, WAL T 84 o

> X <= 5

> x # print x
[11 s

-

B TH) W KPS ARISCT, Cprint x7, EMPEFRER. TEFTRAE R B SCRR—
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print(“Hello! R")

AN
@7 Untitled1 % | ©7ch2_2.R* % = [
5 = Source onSave | &, AT | i |=%Run | 5% | | % Source -
1 #
Z | # sample chZ_Z.R EEIE
3\ #
4
5

AR SA] “ch2 2.R” WYRT 34T, HTA # f75, MERERFER, fEHEHRRIE
W, SRRF ch2_2.R, MM TAR 2-3 s MR Fsed]. FrAEIERRF A S 417,

23
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AE> R

—. FlrE

() 1. RStudio [J Console % M L4 R IET BT, 6647, RJ5HHITE O,

()2, RIGEFAXZFFAFER (Interpreter ), A LITE Console B H HH i Afir4, [A]BSIRAHH
T

() 3. 7E Workspace % I, A1 1E#E Environment #7485, W0 LILE T 2 Console % 1 A Fr A
PATHE S WIC %

()4 —D5EEM R BT, HETE Source Editor K 4i#, HPUTHIIEEIEEIRL R, ¥ RAE
Console i T H B~

()5 T3 HITa R E R

=x =10
i
> ¥ <~ 1@
o
> 10 -» x
=, Bk
()1 PO R 57
A % B.@ C.# D. ~
()20 WERIVOTAEMH RIEF BTG, ATRIE T S — 67 L A&7
A. Console i I B. Source Editor & I']
C. Workspace 7 [l D. Files/Plots # Il
()30 FTUFERLURWE—AN6 1B B i 48 5 24 FR AT E RN 27
A. Console % I B. Source Editor & I']
C. Workspace 7 [ D. Files/Plots & Il
()4 THM—DF5 AR RIEFHSF /S
A = B. <- C.—> D.#
()5 FHIME—> & ET LITE Console B FA1 Y A A7 42 B K4 7
Als O B.tm () C.q0 D. getwd ()

() 6. FHIME—A BT LLK A Workspace (R AETE R G RN “ RData” U2
A. save () B. save.image O C.load () D. savehistory O
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=. Zik\

(

) 1. BRJLAS BRECT LARAT Console i AT A4 7 (EEEPITN )
A. save ()
B. save.image ()
C. load ()
D. savehistory ()
E. getwd ()

M. KERBEE (MRS EERATEFR, HEITRIEEYE)

1.

2.

TERFSE RStudio % 147 _E AR Workspace % 11, UL T SIFRE B DIHE
(1) Environment,

(2) History,

(3)To Consoles

(4)To Source,

TS RStudio 1 1147 F A HY Files/Plots % 11, Uil R AR HILIfE.
(1) Files,

(2) Export,

25
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R

BE—ERABEZ®K

ARFEEZR NS G (MRS ) A li, HEND R EEARAREH .,

|3-1 B EL ]

16 2-9 b, EFNGNS, WA R AR e B T e . A X a4 mE, R AR

&G4 FR, WA R RIT SRR T AT BRI A2 . R IR A A4 ML AL 5 LT LA

1)

2)
3)

4)

PHIAPRIE RIESHRE T, Al SRR RAFK.

break, else, FALSE, for, function, if, Inf, NA, NaN, next, repeat, return, TRUE, while

R X SCF R R/ NG U, LA basket 55 Basket, 2380 PSR4

X GAFRIF AR IS5 (7)), HUAR5 () JRkiE, 228005 A7 hEA
UERCT

MRARHAE S R 87 R (“J7) R (),

EHEBHRGBAZD], O, ME—AJE, WS RICs L R URNE X,

PIrABR T 0PI EE RS, X A 40 T R R P o AR E R AR Bildn, Ay
James 1 Jordon FTEEBRAAF IO A4 PR AR LIFZANT e

=s

+

ball l——X3 James 97547

ball2——f{% Jordon 54}

RO R, EREAT, RS RIS, WA T .

2 James HY1553.

basket.Jordon——f%3& Jordon AY7H573 .

FE B JLAE S, AR ] T iR E . 78 ik ait, EHLERAFR RN LS
("), FERIEF T, K& RFFBROTINE a2 5=, XU (Dotted Style ), 555%E

basket.James

. RIEH M2 B SRR san 24 00, B, 2-9 1T 419 save.image () BREL.

FA, RG2S R I BEIES (Camel Case ), 41BN 5 44 FRAGAE— P SCF B Sk

HKE ., U, my.First.Ball.Game, 3XFERT L2 F XS 424 FRAGE L.

|3-2[-2 3t 2

3-2-1 PUnEs

R BGPUIGE SRR+ ) ok (- ) o 3 () FIBR (/).
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261 ch3_1 : ik Siskikiz E 8.

>x1=5+6 # B55meig 2R Rx1
> x1

[1] 11

>x2 =x1 + 10 # BEx1M10ig 24T 8 x2
> X2

[1] 21

>x3 =x2 - x1 # X2 X BARX3
> X3

[1] 10

>

U LERE (BATERES ) h, £E8ER =" 5, FAEREEREHRSA “<-7, £
ERAXGILZEETH R EXHEAMBMEMNSH. NFREELERE—ER “<-” SE
BERFS,

£l ch3_2 : Sferk S PRIz M.

=Xl =5

=x2 =9

= %3 = x1 * x2 #FR3ETFxI|EINZ
> %3

[1] 45

> x4 = x2 / x1 # x4 T Fx2izkixl
= X4

[1] 1.8

-

3-2-2  REONVERR

AR (mod) FrEHIMIFT S I “%%”, IR Bk iz i A 8. BRI 6 A5 5 2
“WI%” , EAGTERREIZ S T RO BB

261 ch3_3 : AEUFIRE iz 5L
>X=90%K5 #3H ORI S

> X
[1] 4
>X =9 %% 2 #iH WOk Z TS B A S

> X

(11 4

-

3-2-3  KJiger it
VORI 5+ s, PR H SR B sqnt O

29
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5265 ch3_4 : P75 . YO MR RLE RS

> X =3 % 2 #HH3MTER
> X

(1] 9

>Xx=3r2 # - H3MER
> X

[1] 9

>Xx=8+3 #HHBRI3R A
> X

[1] 512

> X = sqrt(e4) # i o4 E LR
> X

[1] 8

> X = sqrt(8) # BRI ERR
> X

[1] 2.828427

>

3-2-4 A

Y SHEL) PR FRAE abs O, ANTEPREUN FO(ESE IR g, 252 1E%0
5245 ch3_5 : 4 X {E s 5L

> abs(10) #itH10pM8 X E
[1] 10

>X =5.5

> y = abs(x) # 3 HxpEBIHE
>y

[1] 5.5

> X = =7

>y = abs(x) # 3 EXR B E
>y

[1] 7

>

3-2-5 exp O 5x%

exp O ZI8 HSRE e 1) x T7, HH e BOITUE SR 2.718282,
245 ch3_6 : exp () iz 3L,

> x = exp(1) # A5 B R ¥etyE

> X

[1] 2.718282

> X = exp(2) # A5 B R ¥ 2R
> X

[1] 7.38%056

> x = exp(0.5) # A5 B R ¥efN0. 55
> X

[1] 1.648721

>

XPRCAT AT PR RL
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1) DLASREC e MIRHIXTEL, log, x =Inx, HEIE log ().
2) —BILIEAIXRTEL, log, x , W log (x, m). WIHRILIEE 10, o n] {55 — > X5 %50 pki 5L
log10 () Huft,

S ch3_7 : AR FEJR A X s B 5L ]

> x = log(2) #iH L B R ¥ e A BN EE

> X

[1] ©.6931472

> X = log(2, 10) #HHEREI0AENMEE
> X

[1] ©.30103

> x = 10g10(2) #iH L A REI0R BN EE
> X

[1] ©.30103

> x = log(2, 2) #HH L B RY2 B ENXEIE

>

exp ) Ml log O WAIFRE A S pR%L

3-2-6 Fl¥fi5 e
BT SR e FoR, BINECT 12 800, SLPREET “1.28 * 1004”7, Wl LI “1.28e4” iR,
26 ch3_8 : Bl S ais i szl

= X == 1.28 * 16°4
> X

[1] 1Z8@@

> X <= 1.28e4

> X

[1] 1Z8e@

>
HF 0.00365, LFREET “3.65 % 10-37, WAL “3.65¢-3" FR.
L6 ch3_9 : ) — I RHEAT S i RS

> X <= 3.65 * 16+-3
> X

[1] @.8@365

> X <= 3.65e-3

> X

[1] e.e@365

>

AR AT LU B IR A AT S AT B 5
B ch3_10 : LM HRATT S 1s H L bl

> X <= be5 / 3eZ
> X

[1] Zeee

>
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ARG Z R 600000 B LL 300,

3-2-7 [ARE =k

5] JE Rt 248 pio pi 2 RGNS EL, HUr{{E & 3.141593,
£ ch3_11 : 5l pi {ESEH] .
> pi

[1] 3.141523

>

R if mfﬁ?%@té’l ﬁu@ﬁvﬁﬁ Wﬂﬁﬂ, sin ), cos (), tan () , asin () , acos () | atan () .
sinh ). cosh (). tanh () . asinh () . acos (). atan (),

S ch3_12 : =ff %z B2y,

> X = 5in{1.@)

> X

[1] @.841471
> x = sin(pi / 2)
> X

111

> x = cos(1.8)
> X

[1] @.54@3823
> %X = cos(pi)
> X

1 -1

>

3-2-8 U HAREL

R &S 00004 7 A BREE round ().

round (x, digits = k), FRKIH x, UMETAT R, HEES KA/ A4, round O
PRECH IS 2 B8 “digits =" WATLARE , BLAELEEE 2 D350 B M ABUF
6 ch3_13 : round () PRELAYAFhiz FH 5L .

> X <- round(98.562, digits = 2)
> X

[1] 98.56

> X <- round(98.562, digits
> X

[1] 9&.8

> X <- round(98.562, 2)

> X

[1] 98.56

> X <- round(98.562, 1)

> X

[1] 28.6

>

13
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EH round O pRECS, QRS 2 DSBURE, FoRTTHEOR IS ABCE R, fildn, 2
Bo “-27, FoRBUBRE AR, wEH0E =37, FORBUREE T8
KB ch3_14 : 1 round O p&i%k, fH digits ZHUEFEMIE FHLH]

> X <= round(1234, digits = -2}
> X

[1] 1z2ee

> X <= round(1778, digits
> X

[1] Zesa

> X <- round(1234, -2)

> X

[1] 1200

> ¥ <- round(1778, -3)

> X

[1] 2000

>

signif (x, digits = k), WE—MEFRAAMRE, Hrb x RZMOHESEE, k 2 AREEN
A B, signif (79843.597, digits = 6), fURH 6 MET, MZAELFLN 7 M ECF LIS AR
7 A Ab

S5 ch3_15 : signif () PRECAHY N FHEH)

> ¥ <- s5ignif(79843.597, digits = 6)
> X

[1] 72843.6

> X <- 5ignif(79843.597, &)

> X

[1] 72843.6

> X <- s5ignif(79843.597, digits = 3)
> X

[1] 793ee

> X <= signif(79843.597, 3)

> X

[1] 798ee

>

W

-3)

3-2-9 Urflleki%k

RiIEHA 3 M lek%h.
1) floor (x) =« °A] 15 % /N F 4 F x ) 5 ¥ 3 8. F1 LA, floor (234.56) 55 F 234, floor
(-234.45) 4T -235,

2) ceiling (x): Af 32 KT P&, i, ceiling (234.56) 4 F 235, ceiling
(-234.45) %&F 234,

3) trunc (x) : Al HRE B, BrLL, trunc (234.56 ) 25T 234, trunc (=234.45) 5T -234,

33
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245 ch3_

16 : floor (). ceiling () F trunc ()

> X <= floor{234.56)

> X

[1] 234
> % <- floor(-234.45)

> X

[1] -235
> X <= ceiling(234.56)

> X

[1] 235
> X <- ceiling(-234.45)

> X

[1] -234
> X <- trunc(234.56)

> X

[1] 234
> X <= trunc(-234.45)

> X

(1] -234

>

3-2-10

i 3

factorial (x) AL [l x AR

5L ch3_

17 : factorial () PRELAYIE .

> X <= factorial(3)

> X

[1] &

> X <= factorial(s)

> X

[1] 128
> X <- factorial(?)

> X

[1] 5248

>

PR I8 IS

EE RiGSEHIEEMREE

RFF Al _E Z RS R B — 2

N‘%‘ﬂn?o
1) 8%

2) ik,

3) k.

P, AR AR BN B 5

LWRE, BR TS “O7 mitssh, HATHRE

BRI SRAREC (%% ). SKREEEL (%1% ), HKIRHBUBFIE5
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£l ch3_18 : R i 5 £ illiz B e g vy i 1 S2 491

*»X<=(5+6)*8 -2
> X

[1] 86
»X<-5+0*8 -2
> X

[1] 51

>

ERZ] &m®x Infinity

REF AT DU FCEROARBIEL, A Inf F7n, SRR GATCER IR —Info A2 RO R — L

FERLLO, R RASICRR A
26 ch3_19 : JoFR K Inf AYEASSLA]

>»X<-5/8
> X

[1] Inf

>

P —ANBCTU 2 TCRR A Inf, W] LARAS 01 JCFR K —Inf,
L] ch3_20 : i JokR A ~Inf B HUAS 34

> X <= 180 - Inf
> X

[1] -Inf

-

P AL IS A BCERR TR Inf Sk R —Inf, Z5RIEZ/ BRE 0,
2 ch3_21 : 41 Inf 1 —Inf S4E SRR 241

> % <- 999 / Inf
> X
1] e
> X <- 999 / -Inf
> X
(1] @

>

FIWHE— BT O T IRK CIEfEICRR R B ICRR AR ), Al EAREH] is.infinite (x), #I2A x

SR [F32 4 ( Logical Value ) TRUE, 753 [A] FALSE.

SEf5] ch3_22 : {ii[f] is.infinite () W Inf F1 —Inf 275 M IEsK A ICHR A, iR [8] TRUE B9S24

=X <- 10 /8
> X
[1] Inf
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= is.infinite(x)
[1] TRUE

> ¥ <= 10 - x

> X

[1] -Inf

> is.infinite(x)
[1] TRUE

-

SE5] ch3_23 : i is.infinite () FIWT Inf Fl —Inf J27& RFIESHAICHE K, R[] FALSE 524,

> X <= 999

> is.infinite(x)
[1] FALSE

> X <= =99999

> is.infinite(x)
[1] FALSE

>

T —AA K R E s finite (x), MR Fx ZEARA (IEAR KRS GARK) MR [H
TRUE, %N FALSE,

K ch3_24 : {fi 1] is.finite () HBr—NEUZ A AT BRAHI S

> X <= 999

> is.finite(x)
[1] TRUE

> X <= =-99999
> is.finite(x)
[1] TRUE
*>xX<-10 /70
> is.finite(x)
[1] FALSE

*»X <10 -(10 /8 )
> X

[1] -Inf

> is.finite(x)
[1] FALSE

>

o FEEMEFIES o, TRUE #1 FALSE ##R %75 /R ( Boolean Value ), 87 RiESH, R
% A& N REG LR AZEE ( Logical Value )o

m Not a Number ( NaN )

7E R ', Not a Number (NaN ) A DL BN AR RCF sldo e SO/, i b—/hnl i, AT
—HOFERLL 0 IR TERRR, AE—RCFBRATCIRR AT 0, ARTCFRORER ATCRRRWE 7 Sl LAZRAT
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NaN ( Not a Number ),
S265] ch3_25 : NaN {H 3G 524,

> X <= Inf / Inf
> X

[1] MaN

>

RiES ¥ NaN Y/E— M, nfLUMEH NaN Sz e, (HRrSgs 5= NaN,
SE{5] ch3_26 : NaN {8 fi%) PO il iz 3450 )

= ¥ <- MaN + 999
> X

[1] NaN

> ¥ <- MaN * 2
> X

[1] Nan

>

i H is.nan (x) PREL, ATAEI x J2 754 NaN, WK [ TRUE, 75 0)5R [M] FALSE.
524 ch3_27 : Y isnan O) BRI SEUE NaN B )is 3854

> ¥ <= Inf / Inf
> X

[1] NaN

> is.nan(x)

[1] TRUE

>y - 999

> is.nan(y)

[1] FALSE

-

AN, XT NaN 5, il isfinite () 32 is.infinite O FIBr, ¥fE 1 FALSE,
S£{5] ch3_28 : H is.finite () il is.infinite () PRECIYZSEE NaN B33 85061

> x <= Inf / Inf
> X

[1] NaN

> is.finite(x)
[1] FALSE

= is.infinite(x)
[1] FALSE

>

EE[H Not Available (NA)

Not Available t ] BEFR B NA, FRATTAT LLKG NA YAE— A RC8(E, 2= 0] DU I (E
MAENLER A, A, @R RIS NA.

37
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£ ch3_29 : BRAE NA (i 55241

> X <= NA

>y <- NA + 100
>y

[1] NA

> 2z <= NA / 1@
> Z

[1] NA

>

RBEF IR isna (x) pRECRTHIBT x ZA5 0 NA, AR
32650 ch3_30 : is.na () PREISHORBRIAL NA FI—BAE 2 51

> ¥ <- MA
> is.na(x)
[1] TRUE

> X <- 1008
> is.na(x)
[1] FALSE
>

XFF NaN s, 4 is.na O FIW, ALI753] TRUE.

L] ch3_31 : is.na () B

> % <= Inf / Inf
> X

[1] NaN

> is.na(x)

[1] TRUE

-

S HU- NaN 1z 5501

[i] TRUE, 75 0&

[7] FALSE.



C—
ARSI
—. ¥l
) 1. BUTHAmS.

(

) 2.

) 3.

) 4.

) 5.

) 6.

) 7.

) 8.

> X1l <- 9 %% 5
> X2 <- 9 W% 2

CHAPTER 03 RHIEAHFIZEH

RS BEATIE . x1 Fx2 BYMERARIE R, 2 4.

HULT WA
=Xl == 243
> X2 <= sqrt(ed)

RSB PATIE . x1 R x2 BYMERAAE R, 02 8.

ALLT A4

> x1 <- round(B88.882, digits = 2)
> X2 <- round(88.882, 20

RS BHATIE, x1 1 x2 B{E AR, 342 88.88,

FER/I e

> X <- round(1568.998, digits = -2)
RS PIITE, x B 1600,
AHUTF 4o

> ¥ <= factorial(3)

LIRS EEHITE, x BIESE 8.
FER/I e

> X <= 10 / Inf
iR AR HITE, x IESE 0.
HULUF A4

>X<-999 /78
> is.infinite(x)

A R T4 PALSE
AT A
> x <= Inf / Inf

BRSBTS, x FIMER 1.
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) 9.

) 10.

ALIT P4

> X <- NA + 999
> is.na(x)

R A TS S TRUE,
AHULUFHA A

> X <- BEE * 999
= is.finite(x)

b A AT & TRUE,

=, BikE

IHI—AJE R H A GIER AR A PR

(

) 1.

) 2.

) 3.

) 4.

) 5.

) 6.

) 7.

A.x3 B.x.3

PATR fi 4 2 2 MR AR BB 25 2R 7
> =3+ 2% 3 -482 /8

A 114 B.[1]2

PATR i 4 275 B R AR BB 25 2R
> round(pi, 2J

A.[1]3.1415926 B.[1] pi

PATR fil 4 2 7 2 MR AR BB 25 2R 7
> 36 ** 8.5

A [1]18 B.[1]6

LA fir &2 B WP E (A5 2R 7
> signif(5678.778, 6)
A.[1]5678.78

C.[1]5678.778

PATR fir 4 275 B R AR BB 2551
> floor(789.789)

A.[1]1789.8 B.[1]789.789
PATR fi 4 2 1 2 MR AR BB 25 2R 7
> x <= Inf / 1000

A [110 B. [1] Inf

C..x3

D.3.x

D.[1]1

C.[1]3.14

D.[1]3

D.[1]3

B.[1]5678.77
D. [1] 5678.778000

C.[1]789

D. [1]790

D. [1] NaN



CHAPTER 03 RHIEAHFIZEH

=, ZikdA
() 1. TFHIMRLEar A R HATE RIE TRUE 7 (GEFEPII )
A. = x == Inf - Inf B. > x <= Inf + Inf
> is.infinite(x) = is.infinite(x)
C. > x == Inf + 1010 D. = x <= Inf / Inf
> is.na(x) > is.nan(x)

E. = ¥ <- 1019
> is.nan(x)

M, SEFRER (NRBEEHRAREEN, BEITRIEEHEF)
L 3R99 WY F-Ir . LI AR
2. x=345.678, #f x LA round (), signf O, fFHERAMEIHEL, JEHHZ55E,
3. HE L—28, KSE digits IR -2 B EH] 2, FFFIHEER,
4. x=674378, ¥ x HA floor (). ceil O Fltrunc O, FHFHERIENIK, 1 HE5R
5. EE 2T, R x BUNTAE -674.378, JEAIHISER
6. HETHIA LR,
(1) Inf+ 100,
(2)Inf - Inf+ 10,
(3)NaN + Inf,
(4)Inf- NaN,
(5)NA + Inf,
(6)Inf - NA,
(7)NaN +NA,
7. ¥ EREURE (a-g) MIPATEERA T R BT 51) 25
(1)is.na O
(2)is.nan (),
(3)is.finite (),

(4 )is.infinite (),
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MEMO




RMEMNREH

4-1
4-2
4-3
4-4
4-5
4-6
4-7
4-8
4-9

HEENDEX R
EREENZHHNFEHE I
ZE Inf, —Inf, NAKEEEE
RIEEWFHBEHIENEY
REXNRIBE M

[ £ X1 &R TR R FEL

Z4EmE ( Logical Vector)

A EHK B m = X4 5 48 e 19 bz
EEXRHTEZR
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RiH RELROEME (Vector ) MRS, WERIR MRS, WIZHAE—
YR (Array ) BOBES:, FLSCHTIRAY )i RO e 2R o) — 2 — 4R A s, Teb i, 45
ICER BRI R — AR . A X R AT L AL S P0E F RIERZ T, R BT R HIBORE
W —AER B FR A (Vector ) X4,

YT, RIEF B EAEE

HLSE R EF i N AR M BEXTSE, 2 TR B AR Y AR Y — X AR
i, MR EFrDRIRE X RAEREFE— D RGP IcRm xR, 24501k, 1fehth
Tp—EEr, ERMBAE (117, PRESNER 1 FORETREAN R 1 ST R IR
WA XA S, TR IR AR BEEGR AR, R A9 E A AR X R IR
AR AR R, A4 LUS S b —— A

Cakl HEREMEENR
OISO 6 5 49 DD A0 B0 B 5 A O KA o 0 .

4-1-1 G HIN T B i sk G i A e 504 5

MEGEHPRLAE, FUGRiE 1, 2 aEN s im -1, G 125, oA 1:5 A
ik, M 11 E 16, AT 1116 ik, 78 “1:57 8% “11:167 ERAX Ty <" &5, WE
5, 1E RIET THH RTINS (Sequence ).
S2f5] chd_1 : [iFHFESS 7 FESrmERg,

> X <= 1:5 FEEERT RN R A T1F5HTE
> X

[1112345

> X <= 11:16 FREERERNSEE11B161k6T TR
> X

[1] 11 12 13 14 15 16
>

ARt n] LU T 98, shn —1. @, I -3 2 -7, alj] -3:-7 i7r s kik.
K ch4_2 ¢ iS5 AL & SO 1) BEXT R

> X <= =3:-7 FiEECBRERNREE-33-7H IR
> X
[1] -3 -4 -5 -6 -7

>

[l #, by s i RUSEHT 568, 0O iniE 1 8 -1,



CHAPTER 04 mEXMKRIZH

52 ch4_3 ; fdi PSS 7 SE R ) R

> %X <= 1,5:5.5 #IEEEBRERNSREE1.555.5#5 R

> X

[1] 1.5 2.5 3.5 4.5 5.5

> X <= -1.8:-3.8 #REEBRERMREE-1.85-3.8331nH
> X

[1] -1.8 -2.8 -3.8

-

TERES XA, WRE R 1.5:4.7, Z5RSUMWE? A Y F @57 & T 5100 RK 19 a5 %)
%, 1.5, 25, 35, 454 mE, EFZ2RHHM 4.5 2 4.7 Z RPN 45 0] &
FREICE M TER, KIEISHE,

26 chd_4 ;55 —AME FH P95 JEST S8R ] X 4

> X <- 1.5:4.7 FREERERVNRESL. 554,584 T AE

> X

[1] 1.5 2.5 3.5 4.5

> %X <= =1.3:-5.2 FEECERTERVNERES-1.35]-4, 384 THE

> X

[1] -1.3 -2.3 -3.3 -4.3
-

4-1-2  FPENRINET
[i] 5 X 42 B — 1~ E BB ) S X A A T2 B, el X R N B T AT JC R R R A TaE B
i ch4_5 : ¥ RE—A~TuE N 3 BHITIHIE .

> X <= 1:5
>y <= X+ 3

=Y
[114567 8
>

— AN G T LS I — A X R AR
LB ch4_6 - 1ol & X RARIN S

> ¥ <= 1:5
>y <- X + 6:10 #ExERIG: 108 - ERIFEHERY

=Y
[1] 7 911 13 15
-

BRI, MEAALEH —E L] R 155 AR AIIRE 1, AR LIRSl AR m i
o, TR R AL BN IOR, EAP LR RA e AESAT I X R IR s F
] LAKR BEASAH R B ) i 3 G 3, H e R A R AR i X R A B A 1 1) X 52
AR AR, WERAEARRL, 2 B R (5 S
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KB cha_7 « AFEHC BRI EEXPRARN, B ER 1R A S

> X <= 1:5

>y <= X + 5:8

Warning message:

In x + 5:8 : BRKRANSIKEAIFBRIENSIKENEE

HIT BRI X R A 5 IR, B EXRAT 4 DIeR, B LUK A KA 2
B R EE AR, PRI R AT S5 R
K cha_8 « ANIRI L A4 1] X RARAN,  A5E o 2 of G )< B2 S e 1) o 0 R ) P A A i a8
S

> X == 1:3
>y <= X+ 1:6

>y
[1]124657 %2

FRAE RN, Ry K E SRR A m R R KR, HRKER 6, KKm
BXFRAE 1 A0S 1389 1M, BREESRNE 2 0 ES 132 M, BRKmEdg
M5 3 A ICR S 13 R 3 M, BRmEXMNENE 40 ERS 130 1N, BRmEMNZENE S
ANTCEG 13 0 2 M1, BRIEXNZHE 6 Nt R S 1:3 1Y 3 M. AR AAE IR RS TE
B, BRI AR A
KB ch4_9 : THE T — AN B [ % G A I ) S8

> X == 1:5

=Yy <=5

=X+ Yy

[1] &8 7 & 9 19
>

FE LIRS, x MEXSRA S AR, y MEXNRA | AITE, 6l bRk, YT
x MEICREM by mErcRE. o E05el], 7efmibn, Ea 8 EEm AR e, n)
E Console % FTERIG M B X RAZ A, TEMLEIT, FTLIAERIS 3 41, EMEL R s s,
Console & H AT BN FB A EE R

4-1-3 G R 4L seq O
seq O PRECAT T E 7 — U A BUE M) X 5, B R RS AT B .

seq ( from, to, by = width, length.out = numbers )

IR from S ] 5 X Z AU GG IE, to JEBUE M X6 R IV ZHAE, by WS BT R 1Y
{Ho WREME by S8, [RINBAT length.out ZEU7F7E, WIE(EE 1 80 -1, length.out 27 Bnl i
JE seq () BB Y TTR L



CHAPTER 04 mEXMKRIZH

L6 chd_10 : i seq () HES7 ALY A KA o] 65

> seq(l, 9) #ERAT1 9 &
[1112345678%9

> seq(l, 9, by = 2) #1037 1% 9E) #H{E 5 2000 it
[1113579

> seq(l, 9, by = pi) #ER 37 19 #HE Hpikie &

[1] 1.eeeee@ 4.141593 7.283185

> seq(l.5, 4.5, by = 8.5) #IR371. 554, S5[EH#EHE 70 . SEIE &
[1]11.52.@ 2.5 3.2 3.5 4.0 4.5

> seq(l, 9, length.out = 5) #ERAT1Z 9 T - EUR SE e
[1J135729

>

4-1-4 ERENEXNREE ¢ O

c O PREUTHY ¢ 72 concatenate 4TS . XA PRBOEA B — D ESL I E X LR, HE—1
5 1] G 2 R ) PR
6l chd_11 : i ¢ O PRECES, — AR EAA ] E XS

=x<-c(l, 3, 7, 2, 9 E— &5 EAER
> X
(1113729

iR x Bt g, A5 TR, g1, 3070 20 9,
I YA IR — NS e A A4 FR, T DABG AR P v et . fildn, FRATAE S, NBA Bk
B Lin, 2016 4FH1T 6 e EREUN M X 42, AR A A A ER BN F TR
7,8,6,11,9,12
BLET AT H baskets. NBA2016.Lin 448 5 7 %, MG S, RIERPECHA, Walllks
TR NS .

S8 chd_12 - 7257 NBA BRI UEERE 1 1) 042

> baskets.NBA2@16.Lin <- c(7, 8, 6, 11, 9, 12)
> baskets.NBAZ016.Lin

[11 7 8 611 912

-

WIARBRAL Lin BUEERE & 2 438K, WIMAEZS T .
£ ch4_13 : 715 NBA BERAE 1543

> baskets.NBAZ@16.Lin <- c(7, 8, 6, 11, 9, 12)
> scores,.NBA2@16.Lin <- baskets.NBAZ@16.Lin * 2
> scores.NBAZ@16.Lin

[1] 14 16 12 22 18 24

>

B BAA Jordon i 6 HEERE/ 1 10, 5,9, 12, 7, 11, FATATLAH AT Jr X3 HR a4~ A

47



RIEE—ERAHEZ®

B3 T
524 ch4_14 : 718 NBA BkAE Lin F1 Jordon 0537 04557 o

> baskets.NBAZ@16.Lin <- (7, 8, 6, 11, 9, 12)

> baskets.NBAZ@16.Jordon <- (1@, 5, 9, 12, 7, 11)

> total <- ( baskets.MBAZ@16.Jordon + baskets.NBAZ@16.Lin ) * 2
= total

[1] 34 26 3@ 46 32 46

-

FEHi AT DMEH ¢ O %k, FoomREsiRk, Ll DS PAS m s gk, T
S Lin A1 Jordon FERIEREER, 52— 12 DInR M X S a5 4 .
i ch4_15 : ffiffl ¢ O pREE XIS, Hd e O BRENA ZA a2 S5

> dll.baskets.NBAZ816 <- c(baskets.NBA2816.Lin, baskets.NBAZ816.Jordon)
> all.baskets.NBAZ@16

[1] 7 8 611 91218 5 912 711
>

M EBRPATER AT LIRS, o O KBRS TR ICRAE MR X R AN, XA RER ®
B, POAARRFATE I A ap A i 50 R AF BOC R (R

4-1-5 WHEPPEAT LA rep O

AR ) X RN LT R EHE R, WATLIEH] rep O pRECE X AR I XS R, ERIE
g T TR

rep ( x, times = H AR IKAL , each = BREFNTCR I E K UCEL , length.out = [a] S )

W rep O BB REA x Ml times S50, W] “times =7 ST E 1 .
K6 cha_16 : {fiH rep () PREEE T [0] 1% 52 (14 g

> rep(5, 5) #EEEMTHES » #5X
[1] 55555

> rep(5, times = 5) #EECMITHES » #5X
PLIRSESESESES

> rep(1:5, 3) #EE M5 #E3R

[11]123451234512345

> rep(1:3, times = 3, each = 2) *EEORL:3 ) #3IR RSP TREHADR
[1]112233112233112233

> rep(1:3, each = 2, length.out = 8) #HEEQ®RIL:3  §PTREA2DR  BREOAMTEIEES
Mj11223311

>

4-1-6 numeric () FREL

numeric () HJE— A7 pREL, FEJE T H T HE AL — A E A a5, (R A ) 6 5
JLER MERIAMEZ 0,
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Bl cha_17 « 7 — 10 DICERM XS,  [RIIX L8 ] 4 R IT R IEE N 0.

> X <- humeric(10) ¥R -1 210N TERERON &
> X FEATER
[1]o0o00000000

>

4-1-7 FRFIEWE TP

TEAEE 4-1-5 WG — 9 d, aTLUARREE S rep O BB S HYISCFE# T —1T,
HS RAEF A SBGIRXATR &R 5E, T—FUeME TR, BR 7 Ll oish, TaE LAl fg
KRR RSAT IR DL o
1) ZATUBCARFS (+0 -0 %0 /) fES5R, A RIE S MRy S H0E T —1 TR 8t il

B ch4_18 : LIBCAfTS/REh R, TR Pl MBS AT ik i .

> all.baskets .NBAZ@®16 <- baskets.MBAZ@le.Jordon +
+ baskets.NBAZ@16.Lin

> all.baskets . NBAZ@16

[1] 17 13 15 23 16 23

>

2) fEMZERES (7, RGEGSNEE N —17HE R W2 F— 5N e, HEHH
fiffiT ), AL
Bl cha_19 : fHZESGS “(7 MAHES ), TRFESIRLR.

> X <= rep(1:5, times = 2,)

> x <= rep(1:5, times = 2,

+ each = 2)

= X
[1111223344551122334455

-

3) FATEREAERG I FRSCF AT, ERE PN, WRA TH -GS, HE AR B
TARES, RIEE gy ] DUAGE R —17 B AT RO R A AT R e R A R,
BEI AT AT “m” KA A5 R g — 0

(’*" BESHRMENEES, 7 4-4 530,

6 chd_20 : fEFHTFAFEE, TR IE B TR EE

» coffee.Knowledge <- “"Coffee is mainly produced

+ in frigid regions.”

> coffee.Knowledge

[1] "Coffee is mainly producedsnin frigid regicns.”
>
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[ snaExsmssrsgamy

WHEEN, R A HAL S GO T EIE S, IR R B A8 & e Ut T — il
PP & AL, SO — MBI R, ] I G SRR Bl AR 1 B P 1) 0 R e is S R U
PRHe KB R AT R K432 B0

1. ERIEE R

sum () : AR AT TR AL

max () : WP TCR B

min () : AITFRETA TR M ER/ME.

mean () : ISR ITR M F41E.

i ch4_21 : sum (), max ), min () Fl mean ) pPRELAILH .

> baskets.NBA2016.Lin <- (7, 8, 6, 11, 9, 12)

> sum(baskets.NBAZ@16.Lin) #HHHELing S
[1] 53

> max(baskets.NBAZB16.Lin) #FHELing M IR
[1] 12

> min(baskets.NBAZ@16.Lin) #HHLingEHE TR 8
[1] &

> mean{baskets.NBAZ@16.Lin) #FH LN T

[1] 8.833333
-3

BEAN, XA PRE AT DAFESE 5 PR LA ) s X R AR A Tia 5
5 ch4_22 : sum (), max () fl min () PREAISEEG A ZA 0BG AS BN .

> baskets.NBA2016.Jordon <- c(10, 5, 9, 15, 7, 11)

> baskets.NBA2@16.Lin <- (7, 8, 6, 11, 9, 12}

> sum{baskets.NBAZ816.Lin, baskets.NBAZ@16.Jordon) #iHHZA M SEEIRE
[1] 110

> max(baskets.NBAZ@16.Lin, baskets.NBAZ816.Jordon) #iHF8EZAMERHEIRY
[1] 15

> min(baskets.NBAZ@16.Lin, baskets.NBAZ@16.Jordon) #iFHZAMSHEZIRY
[11 5

2. prod () eR#L
prod ) : THE A ITTEF,
25 ch4_23 : i prod () HATIHIEHZH

> prod(1:5) #HEAM1IZTS « BEFfactorial(s)
[1] 12@

-



