The R Statistical System

A Language and Environment for Statistical Computing and Graphics.

@ provides a wide variety of statistical (linear and nonlinear modeling, classical

statistical tests, time-series analysis, classification, clustering,...) and
graphical techniques, and is highly extensible.
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S8 H=E EH RN 2H, THEE =6 THEAZ.

GMU GEMERAL PUBLIC LICENSE @
Wersion 2, June 1991

Copyright [C] 1989, 1931 Free Software Foundation, Inc:

51 Franklin St, Fifth Floor, Boston, MA 021701301 USA
Evemone is pemitted to copy and distribute verbatin copies
of thiz licenze document, but changing it is not allowed

Praamble

The licenses for most software are designed to take away your
freedom to share and change it. By conbast, the GNU General Public
Licenze iz intended to guarantee your freedom to share and change free
software-to make sure the software is free for allits users. This
General Public License applies to most of the Free Software M

FEEH | ugmn%[ P

Zhol Al Folshe (GPLY)
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4. AR TP AE WA o] [HaN)>e S8t 5¥3] RelA
AbgE = BE sl dist wiwd EA47F Q8o “PDF Reference
E!
*8 8447 R
Compiled HTHL Help Files 3EMB
HTHL Help Files 10.0MB
Orrline [PDF) Manuals 26MB
Source Package Installation Files 0.9MB
upport Files for Package teltk, 5.4 MB
ocs for Packages grid and survival 1.5MB
tezzage Translations 35 MB
"1 Latex Helo Files 25 ME ¥
S 2E B4 g7 H 2R E 4 ST 46.3MB
PEERN| E}%lﬂ]n:é[ Er
b AT TR A
Steyaa FRbo] REEHE Agole FFolA <olgAE 9% Ha
AxErs AgsiAv Adegld 74 8 & (Component)  $Fo] A ABAE
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5 R A3 AR 72 @ WA AFE Ev sHelA “Yes (customized
& g 293

Startup options

Please specify yes or no, then click Mest.

() Mo [accept defaults]

Do wou want to customize the startup options?
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R 23YHE AY7IZE AT Tinn-R¥E] AsS A8 Al
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Display Mode
Do vou prefer the MD1 or SDI interface?

Flease specify MDI or SDI. then click Next.

() MDI [one big window]

[ <sizE) || Er%mn*l EFS

> 3tH EA] W2 (Display Mode) A1
S5 32 (Help Style)oll Al “Plain text”< A1 B3}l

=" H'tor Windows

Help Style
“Which form of help dizplay do you prefer?

© Piain text
() CHM help [Windaws default]
O HTML help

Pleaze specify plain text, CHM help, or HTML help, then click Mexst.

i
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AHY  AZAdnternet Access)?l A “Standard”S  AEFFL [T IN)>]E

Internet Access
Do you want ta use internet2 dll, o make use of Intemet Explorer prosy seftings?

Please specify Standard or Internet?, then click Mext

@ Blandard
O Internet?
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FHNE Adobe
Reader 7.0
R 240
> R A83}7]

HlEFEHe] R 000 ololEZE ¢E F
Z2e [R] WM ROOOS 28 sle] R

13.Re ABAZS W A5 HshA "= shd2 ofefol @2 TSDI (separate
windows) | Fejoltt. wkek Ax] IHeA  AF A A (Startup
options) & WA Y FFHIEAF A S MDI (One big window) =
Aest Tt TRGui (R graphic user interface)s ™| Q1 & <ol 7§ o]
]8]S 7IthE]E= R Consoles Fo] 0|9l E FE2 Az

f F A Console
o BE JIEE 7R ES

R wersion 2.4.0 (2006-10-03)
Copyright (C) 2006 The R Foundation for Statistical Computing
IZEM 3-200051-07-0

R free HE%]MO]J A ERE 9.
ARG i =9, A "]7;‘13 A EE S gUG.
iz zA FAFA fﬁﬁﬂfﬁ“ license()' =X 'licence()' =t 2 FFH A%

RE B2 FAAY AR FF EE’—‘“EC\’J‘-}‘:}

o A FAY] YA contribucors () BRE YHI| FHA L.
=z, rY rE HFIRE FRER °1-§-§__}mﬂ_1 ] A=
‘eitation() ' B3 @Qzﬂ%@}\]i

tdemo 1) F 2 YHEH, demosBE E7 2lEY T}

‘help() ' 22 FHHE, on-line hElp7]' &y

‘help.start()' = HTHL B2} 9] 2§ he1p7} Bayzych
'qlt)‘EJrl AFs A rE FIFYUS

N

£ Im | 3y

> R 712 A3 3} R Console> RO X ¢, EHAAE wu|sit})
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R Consoled] ZEIE (>) o ofgel Zo] o &4 4=
[Enter]7] & =& H A}

o
o

> x <- c(2, 4, 5, 3, 6, 1, 6, 4, 5, 3)

> y <-c(6, 7, 4, 9, 8, 9, 7, 9, 8, 9)

> mean (x)

> mean (y)

> t.test(x, y, alternative="two.sided”, paired=FALSE)
c(2, 4,.): Z3T gt & AES st d WE (vector) E FATh
x <= c(.): xghs W A g E g

mean (x) : x2h Mgl E3lE e Ak HdS ALt

t.test(x, y,.. ): FHAR] F IF x, vy B Aol thet ¢ HA

o ®E JE HAX =5

> % €- cf{Z, 4, 5, 3, 6, 1, 6, 4, 5, 3)
>y <- ci6, 7, 4, 2, &, 9, 7, 9, 8, 9

> mean(x)

[1] 3.2

= omeany)

[1] 7.6

> L.test(x, ¥, alternative="two.=sided”, paired=FALL3E)

Welch Two Sample t-test

data: = and ¥

t = -4.9992, df = 17.9938, p-value = 9.303e-05

alternative hypothesi=: true difference in means is not egqual to O
95 percent confidence interval:

-5.2549468 -2.145054

sample estimates:
mean of x wean of v

3.9 7.8

=1

> RConsole®] o] ¥ 9l A} 29 3d

gol d¥ F [Eaed® ERES W A% weblE o B o+
AL UERPE shed ol 2dd WYelE gdetd e

S [EaerZ] S =3E wolvh
Uz g@olE dESAY [EBs7l1E =9 8

TZEILE (>) FHE EokE F At

EAZTE 1Y R AR
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R Ao R EARAS 93 B THe dud Ao

l

71840 R AFE WA R Console®]BlE ol WHOE (s
Erel1E 5ol AgANCRA T Fold AAANE e
QUE| 2 2] B (Interpreter: t8}3) W2lolt},

i~ R Console
o ©E JEE PR S

3

# gection 2. 7|2F% R A (R langusge) Y AFE

BT T T AR TR R TG TG ARG TAE AT AT AT ATARTARTSRTRAARTAT

1. ‘3—1]5‘1 (Vectors) : Character, Nuwerical, Logical WVectors
P L s L

panel <= c(relddln, "R R4, rWgn, R, w2 G, Ay

B
S
S
>
S
S
S
>
>
> panel # Character wvector (AHH]E])
L
>
>
L
=
-
L
B
S
L

] noldAle nlGMe v S eAbZEe wFede wAREe

p.weight < (93, 82, 80, &7, 72, 69] #9H ky

p.weight # Numerical vector (3] E])

1] 93 82 80 67 72 &9

p.height <- o©(1.72, 1.81, 1.70, 1.69, 1.83, 1.76) #T % nmeter

p.height

] 1.72 1.81 1.70 1.63 1.83 1.76

p.bwi <- p.weight/p.height*2

p.bmoi =
1] 31.43591 25.02976 27.65166 23.45856 21.49960 22.27531

|%

» R Console 3}

e Re AFEE wle 4T dHlolHE R Console®lA A% §l=stal
Baw BARA WY A S eAHow AT T 2R
o) %34 49

tab®]t} comma® ¥ HAE T B Bxeed Y FA O
dole] selg glo) B ¥ ol s R WP AYE FAR
/\EL%E(Scripts: gs 23 o) HAHAY FdEH= ZE o]
Yol 5e] w8y ghe] AAA Hrk.

HAQst FAEAE 2AHEE AAste] dm A wi 536 ot
A7 ol gt E4A] FAjo]l kA ALY ol AIHE
AAZIZ rRol WAHANE HAAVIR EditonEs AFESE HAwE ool
A7N8E Tinn-RY AFES PASIL}E R Editort Tinn-RS AFAHE 24
Zo 3 2 T 5 BES HAEEte] R Consoled A AAAZA = Q=
7150l o MEFI} Ze ARk 9AE #H7] Huhs R AIHE A
92 #ert Agsitl. 53] TinnRS R Wl wEl A37E AHgd R

pus h

E S Ads 28 BAEFE Tlsel ol 23¥E e
o golst R AA, 27IE R T 71249 R ¥HEE
A

ST 5 Qe Aol At
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obel ¥ TinRoA R AFHE FYO00ns A W sjdo
AT F-(comments)  FM] 7S FH Hilf\o]__% be!

A, NA(Not Available) 9F #2 7] 9 == F240

. g%ol

flo

ot

o
A,

l'l
IF
10
§
l:lil

Project  Edit  Format  Search  Options  Tools R Wiew  Window  Web  Help - |8 x
. - HE & 2:ie9 iQ@%0 @ Fepr
iR 5 @O 8N0E it h ®: 2V
A -m5|« ' S@awERBLL DK ¥ =908
: DplDiEC[ll‘
# Main Function lﬂ

Response <- QS

KT <- xtabs(~Response+Sample+Main.Func, data=Dataset

ap <- rounames (XT)=="1" =
Response <- Q1

MT <- rounditapply(Response, list(Sawple,Main.Func), mean, data=Dataset),2)

DIF <- rbindishs(MT[1,]-NT[2,])): rownames(DIF) <- "Difference of Acceptance”
ATl=p,.]

HT

DIF

# Consumption Confectionery Tvpe

Response <— QS

T <- xtabs(~Response+Sample+EZ, data=Dataset

ap <- rounames (XT)=="1"

Response <- Q1

MT <- rounditapply(Response, list(Sample,E2), mean, data=Dataset),2)

DIF <- rbindishs(MT[1,]-NT[2,])): rownames(DIF) <- "Difference of Acceptance”

ITl=p,.]

wr [}
(3 | [i2]
Lin 1/467: Cal 1 Maorrmal mor smMarma Size: 16,11 KB

> AFYHE ARP7] 7bed el Tinn-R

[ Tinn-R 273 X

UM HREFE o]l AFHoS= EYOlAM ot =AWE  TinnR
AAE g
M 11922 715 )

1. Z99] U= Tinn-R_0.0.0.0 setupexe% HE Zg 3k}

oz 2% SR LR
E| 24 ' RELE igT | 2007-03-07 2% 3:02
‘_XI @R -2 4.0-win32 g2g o2y 2006-10-10 2= 1:31
E = Tinn-R 1.1922 setup S2 Z=88 N...2007-02-27 2% 5:19
B == b

EAZE 19 R Ax|
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Welcome to the Tinn-R Setup
Wizard
This will install Tinr R 1.19.2.2 on your compuer.

Itiz recommended that you close all other applications before
continuing

Click Mext to continue., or Cancel to exit 5 etup.

License Agreement
Please read the fallowing importart information before continuing,

Please read the following License Agresment. You must accept the tems of this
agieement before continuing with the installation

GNU GEMERAL PUBLIC LICENSE
Wersion 2, June 1

(13

Copyight () 1389, 1961 Free Software Foundation, Inc.
59 Tempie Place, Sute 330, Boston, MA 021111307 US4
Evveryone is pemitted to copy and distibute verbatim copies
of this license document. but changing it i not allowed
Prearbiz
The licenses for most software are designed to take away your v
(@1 accept the agresmert

O do nat accept the agresment

SouceFoige/Tinn A

uemkil Cancel |

[[#bon. | Sowceforetimn [ <Bsox ] mem@[ Cancel

> Tinn-R A% 39 3l

Select Destination Location
‘wihere should Tinn-F be installed?

[ Setup will install Tinn-R inta the fallawing falder.

Ta continue, click Next. If you would like ta select a different folder, click Browse.

> GNU o]~ 2] 3hd

| C:¥Programtt Tinn-R

‘ [ Browse.

At least 5.7 MB of hee disk space is required.

Abaut.

SourceForge/Tinn R

[ <Back | Hexw%ﬂl

Cancel

> Tinn-R A% Z0 A9 34

& Setup - Tinn-R

Select Start Menu Folder
Wwihere should Setup place the prograns shortouts?

Setup wil create the program's shartcuts in the following Start Menu fader,

To continue, click Next. |F you would like to select a different folder, click Browse.

s

| [(Bromse..

Select Additional Tasks
‘wihich additional tasks should be performed?

Select the addiional tasks you would fike Setup to perform while instaling Tinn R, then
click Nert

Additional icons: ~

[ freate 2 deskion ieari

reate a Duick Launch icon
Fles associatian

ssociate [, Al - R
ssaciate [%q,%.0)-5
ssociate (%1, *Ad) - A help

ssociate [ mw. R - Sweave

[¥] Associate I* s * Snwl - Sweave |

About,

SourceForge Tine) [ <Back || Newo> ] [ Concal |

About. |

SourceForge/Tinn R [ ¢Back | Nest> 1) [ Cancel

b Adelie E A

16
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18 Setup - Tinn-R

Ready to Install
Setup s now ready ta begin instaling Tinn R on your computer.

Ciick Install to continue with the instalation, or click Back if pou wank to review or
change any seflings

Destination lacation:
C¥¢Program TinnR

Sttt Menu folder

Additional tasks:
Additonal icons:
Create a Ovick Launch icon
Fies associafion
Associats [r, *F]-R
Associats [, %) -
Associate [*rd, "Rid] - P help

B! Setup — Tinn-R

Installing
Please wait while: S stup installs Tinn R on your computer

Extracting fils.
CM Program Tinre R bint Tinn-F. exe

£33} Tinn-R A X7} A|ZH)

[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

About SouceForge/Tinnft < Back. a
> a4 e el

SourcsForas/Tinnd

JyHoz A7} gEvw

Ueld ol Launch Tinn-RS A 33 AFejol A [Finish] B
AR ¥ Tinn-Ro| AT}

& Setup - Tinn-R

Wizard

Click Finizh to exit Setup.

aunch Tinn-Fi

SourceForge Tinn-R

Abot

Completing the Tinn-R Setup

Setup has finished instaling Tinn-R an your computer. The
application may be launched by selecting the installed icons.

st

P Tinn-R A2 %18

» Tinn-R A2 <5 3ld
Ax ks Fol=  niEstd
TEIHS AY AE 9l

[Finish] H=o] 24dste dxeks 3hdo]
Eg zea
T AFAMFY TinRe Y3519

[ Tinn-R 87 24 % vy AR

EAZ2 39 R 23]

17
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Sec.2: 23AYE HAY] TinnR AX]

-IN

TnRE A8 UM $3EEE A30] wol B0 UEhTh olols)
o] “Toggle tools visible” olo] =S FE3H tool 2 AR

File  Project Edit  Format  Search  Options  Toolk R Wiew  Window  Wweb  Help

e £ 5]
T 3-
B0 K& ¥ *

i0&E- BB & &a:e 2 Q@4 Ew

ELI

Computer | Project | R card | R explorer

JJ = «— tool %+
B A

@_Ecrzl-‘:“
By 2N

é Internet Explorer

|
» Tinn-R A3}

Tinn-R 7oA [Options] / [Main] - [Application] & 22 8FH [Main] ¥ | 4]
A A T 2l ek fdEl dxrsde 24 5 %lon R

=

B19] [General]®| 4] Rgui[Set path of your preferred Rguil & == 3t Rgui.exe”’t

AAE SRS AH 3“"7:‘*“5_ Tinn-RO|A RS A7 AY T8 A1 F

Atk Re WA A A A R gho]l AwoR AFHER
)

&e %%*%ﬁf%q b 27 ol thE mA RE AMEEH:

_\ILNW

l‘E:

AgolE TR AFA72A S A Rguiee FY AAEF
A4 Hk,

Ojtionsi Tools R Wiew  Window  Web  Help
|=,‘} Iain ‘zﬁ Application %|

"\h. Shorkcuts customization (main) .+ Editor

P Tinn-R 54 A7A317]

Application options

Application options
File piocessing | File processing
General | Diganize | R menu and toolbar | R server|

Settings

| Fie processing

General| Diganize | R menu and toolbar

[T Files: remember last Sflefs]  Clear histom Sereen (arangement]

® A onton © TinnR on left
© TinnR on battom C%Tlnn—ﬁ on right

Screen [propartion used by TtA)

U Searches temember last 5 ssarchles] BB Frowmi i a8 105
[“IR output echo on

=
R resources visbles Send line fcomments fnes )

[ Remember search st

(@) Nat send © Send _—
[ Mirirsize TinFs aher last file s closed Tiagas R R T i e e e
[ Remove extensians for Save s
= Tip: after [ spmbal
e Fate L Tinn-R

Active line highlighted
[wiord wrap
Appearance ke <P

SHIFT+CTRL+D ~ Diata completior: after '$ spmbal
Propartion: 50%

Foui fparameters and path)

= Default
TE. Path of your prefened Fgui Drganize autamaticaly (anly whether Figui i nning)

ok Cancel ok Cancel ok Cancel
> TinnR F &4 24571 » R @i FH AAS » R¥ Tinn-R W|E 34

Staring comment

Ending comment

EAZ2a9 R 23]
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R AA AZs AA A
Program Files\R ZYo HAS &+ 101%(041,
g W)

EEE
EEERIELE

g Aget gk obeel el

R-2.4.0, R241)C%E 3}o]

i 2 EM
HIEF 213
[SUR=Y
¥ L BEH
e 2 A3 ACH
1) Program Files
=R
) R-2.4.0
o]
e DATA (D)
b DVD-RAM E2HIIE (E:)
YR ENEA CDF)

Fiqui [parsmeters and path]
~sdi

C:\Program FileshRYR-2.4 D8bintRgui exe

%= Path of your preferred Raui

Default

— . < . =
R ZrollA] \bin #T] ©}#E  Rguiexe:
23]
2 A7 S bin ¥ 08
R mdScheck exe
R.exe
e IRHcmd
- REED
@ IR Raetfeg.ee
g e |[RAemess
=~
WEH
Lu%ﬂ
WUESS 3 po gz [Roviews ¥ [=2o]
D BT |Executable program (=.exe) | EPS

8. Tinn-R "7l A [Options] / [Main] -
“Show line numbers”=

W57k EAHL o] 4

P Rgui.exe 3 A=

[Editor] & 29 8t
A=skd dA 244 5

49 R console®]] A3A]71

= [Display] el ol A
AAHES] 7t gl ok
wWagol EHHe 257}

WE A RS WA gRleld MAAR=A o wAAE EHE
Frw $48 94 seto] ola

|Options | Toos B view window Web  Help Editor options X
[ mein 3 Application Dspiay | Advanced oplions | Keystiokes|

“‘! Shortouts customization {main)

>oAx A A AAe

Giutter
Guttercolor [ |~
9. Tinn-R= APAI7] 72, Bjf o] 1 RS ] visile [ Auvoss
_ 14 Dl Stert at zer0
}\] &6]—7] % oH /\‘1 q:]_ ‘: ] U‘“ " ] Show leading zeros Use guiter font
BE.E H]—]%]—ﬁl_liﬂ _;I R O]—O] —il-% = {é'] _6_31' Courier Hew Spt Fant
Hdaglol RFolAl  Start  preferred

Rgi 2 AElshd Hrh Re] AR

H 57} Close

B View

Window

Web  Help

Stark preferred Rgui

Server (connections and tests)

Customize

$A=ETY R A

w

'3 Edia k General
Edge column: 300

Edgecolor: [ ]+

Tab width: 20 Extralines: 0

Fant

Courier New 10pt

0K [: Cancel

preferred Rgui = WA FEZE R console?] [3Y]
AgstAY q WEE 949 et glo] ol

=
=

> R AZEH

19
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10. Tinn-RoIA RS AAI7IH 4 A4 ghol wel Tinn-RI} RO Ae}
T #FeE A g

Fle Project Edit Format Search Options Tools View Window Web Help
0 E-| l@&:g2:QR3%D:2@=al999 W SO :

| : - pERNGERE - |
NEE IR Y YIERREELLE \ne\v]

= 0
L
i

R
toolbar

Tinn-R hotkeys active

Copyright (C)} 2006 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

RE free ZZEHolx, (FAsA FEF YUY},
LAT 249 n=H, 2}11“%74] 1AL AWMz A5
Wz A2 FAFAY WA rlicense()' =& 'licence()' TH YFIFFHA L

RE BE FUANY FF Z=AEYYT

o ZAAFAY WAL rcontributors() 2 YFI FHAN L,
=x, r rY HFIAE SR22 QETHY FHe) M
‘citation() 'S YHIAFHAL

rdema () ' B YFHEHHA, demosE BT} ,\léqq

nelp()'Z32 $3A, on-line help?t USYTH.

‘help.stazt () ' 2 HML EZH2A S 018 neiprl B3yt
qlu =3 AHEHA rE FEIHUS

>

n

» Tinn-R ¥} Ro] A3tz #]d

“R toolbar”= Tinn-RYF HAEHYS w= v AF Hoqlth7t RO

}\] ;_q,ﬂtq R‘% iz}—g, “/'\_ 9,11\_ ?_i]l.?_ o]-o];?_ﬂ'_o] Sat wark diractary (current file path)
59 List all objerts I
g—/\é il-ﬂ-‘ﬂ— R /\ﬂ% E -]’]'o] Q,— OX]-7 T PJE‘E R £ Print content (selected)
. = 22 List names (selected)
ol .‘1]-?:._])% %’3_7]:] 01'7'" Q ™ _/:H.Fﬂ EE & v List structure (selected) F2
G 2% FE R consoled A AAAL F ek
C){)]\'E‘ o]_o] 37]}}] =) ‘: %—A—] QQ I:]- [ Clear console Fa
_ o |4, (Clase all graphic devices F10
Tlnn—REq [R] / [Contro]]ing R] Hﬂ‘rroﬂ }\1 /,3_537% 29 pemove ol objects Fit
I e HHE EE R toolbarel] o}o]EOZE ? deard Rz
STF Escape
_JI—JL_}\] %E} ' Help (selected) F1
= @ Example (selected)
2 s b2 P2, F, ..., F128) o] 7% | o
Aol wFE WP nF AEATL HAFS oo ;
_ 4 TCRIP cannection
AENEA B WAER 95 e

» Controlling R ™|+

20 SAZ=I9 R AA
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11. R toolbar 8 WHES 7|52 o537 2t}

m
m

sz« r[VFwnnsi0LEQ=lvo0|RE|# |
® DOBOO® © DORBB®O

e
®

@ Send file(source): R Console®| Al @A 3+ (xR I)S A&

@ Sendall: FY 2] BE #lS o 24 AHKA RE B

@ Send selection: A &3t H-E-S R console® H.H

@ Send line: AA7F = E2HR1S RE H

© Send lines to end page: 71417} Q= BHIFH vpAH7EA] BE RE
® Editor: current line to top: AM7E AR =S A =22 ATF A7

(@ Send cursor to beginning line: A XA 2Ql A&7k RE K
Send cursor to end line: Z1A4] YAl A 8¢l E71A] RE HWY

© Listall objects: BEE NAE EAE

Clear console: R console®] W8S A&

@ Close all graphic devices: d8%J+= R 29 =E F
@ Remove all objects: 2= 7NAE A AT

@ Clearall: 25 70 AA R 1H:EZ FS 2 R

R escape: R consoles "8l §1¥o] 7hsd TFZE ez =1
@ Help (selected): A ETE ©hojof] st EES TF

Tinn-RE] R toolbars ©°]€3ld AIHE AAH AT /-43HA R
console| A RE AR = QWA 7|E YHES RE o|FsHA Y=
A 9ol wTt WY R AERAE THS 5 U

12 H}- /k E-E}- 7] HE O] %O] rﬂ‘ﬂ 2:5_]: /\]—‘g_x]'% R m Wiew  Window  Web  Help
toolbar® 4] [Send line] Es Fgst= AR : S“e "Tfe”e‘thg”‘ i)
F4 718} o] ©57](hotkey)E L&t 2 _
‘\'I:] E] Sk /\ o) E]— 2_@_ J/]_ 7ELO] [ R ] Uﬂ_":—roﬂ /\1 . Configure 3
o _ . | % SendtoR 3
[Hotkeys of R(system)]= A3} Tinn-R hotkeys
'g cd 75;]— O] H’E]']/]'JE‘ Eﬂ /2)]'%9/1 [Get Hotkey #  Controling R 3

rl
>

¢ Customize L4

method] HE+= [Text hotkey method]®A HotKey T Nl
- Database L4

23S YHE3l [Tinn-R  functional hotKeys] ol A]

7S AEd & [Add] HES Y3 HotkeyZ} w4 ¥ T}

ol &} o] [Send: ]jﬂe]oﬂ F47] &, [Send: selection]oﬂ F5715 v ol B2}
[Assigned hotkeys]oll Al AIAE = QTh Hotkeys AFS-3H7] 184 =
nEA ek O 2 [Option] Y0l ()Actived A B s ofrt gt

Az R A 21
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Tinn-B hotkeys

Get hotkey method Text hatkey method
[ [15hiit Key: F5 = Ky Clrkblt-bum 1
[ [win Add | sad | Available?
TinnA functional hotkeys Azsigned hotkeys
Send: file [zource) - F4
= F&
Send: al =

Send: selection [source]

Send: selection 73
Send: marked block [zource]

Send: marked block

Send: line F4

Send: lines to end paoe el Femove Clear all

Oplion

O Inactive (=) Active aK

> Hotkeys 474 &4 %

13. Tinn-RE| AIFZl A7 247 AMEsHA S H IS St [Web]
Hiroll A SourceForges e Tinn-R HHOIE (Ex da#Eoln)
H o] %Eﬂﬁ%ﬂ gl = vk [Help] #i7elM [Aboud S A ®3}o]

A AFE 29 Tinn-Re WA v walr Ao Wdold gLz= uko}
AAsA Ao =HE Tinn-RS AMES 4= 9tk

J

SF.net » Projects » Tin-R » Summary

Tinn-R
R E [Project ~| icam [ 5 | Forum
@ R search VB R EOE £ (¢
D 5 search L4 —
) Tinn-R is free. simple but efficient replacement for
|4 Rinformation * ) @ @ | RS # the basic code editor provided by Rgui. The .
, project is coordinate by José Claudio Faria and all -
R GULs users, knowing programation, are welcome to help
|& Tinr-R. | SourceForge (main) | and make it better. LANGUAGE: Object Pascal, — =
1 IDE: D7.
Statistics r peivichs

& - , [ I Download TinnR
} Processing

_ Project Admins: chenhuashan, jcfars, pharosizan

» Tinn-R Y HO]E &2l (SourceForge) Operating System: All32_bit WS Windows (35/58/NT/20000F)
License: GHU General Publc License {

Category: Text Processing

Need Support?: See the support instructions provided by this

* Tinn-RY} A& HE2 AFHE project

%7& 7] A}g_o] ‘5‘] Eq :11‘_‘7‘5]_14_ Latest News

7= AFERIE Q)& R Editor(R Tinn-R 1.19.2.1 released z07-02:20

]’H 1=} jﬂ ;g 7]) /\]__g_ o) 7]_.[;]__5_] My Rprofile.site file 20070220
na - = U

Useful links 20080329

Eviea=a

prel] el iR sayEE 2
AYHE d olRelA R BPoZ WAL
Athe Aestd 71Ee] A4 R 239

2 SAZ=I9 R AA
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= B Console

mE DBt DHRIA
A BE=| Source,.,

MOEEEECY| [0
~3EEE.. 2l

T2 §i =]

mHefiles(s)2l EAM.., e aaling

Workspace2] 2E,,,

= . R HICIE

Workspace2| ®HE... \IPJ
- RHE2 HE 438 RESAE HOIE

o=y 2zl e s Sl |}

OgEE BE.. FMH E= HElEt R TES Mg 2o M ZE & HES2AE A=A 2
e Crl-R £ 801 2N S e .

ClMED Bz TE" MmUY HMHH L= HHZ0| R IS MH"S HEGIZHAL

- == EHlitoolbanH M A ME F= HE O 2E SH{ZAAl _

o 0|2 E AL FHE conzoled SATHH,J ZSHE DAELICH

24, SIS HEO| oW SRR 2IRIE HE] HME Y=E FEELIL

oS HE FAME TR AR

EE

>,

AAYEE EFOF AHsh s AYA7IA e E(ine®
VEAN F e 2 2Uew ol 2 BRIl
UERATE o37]oA] [Run line or selection]S FE8HH AHAAZE = = (line)

T A9 AIAEGFYNE WAL F A BE A3 F
AWECN Cul+R 7] 2HE O] SHAE E e ARE AL & Ao

e ®E JE D _
= H:¥MyProjectWSensoToolWR SHIEX COWAIEE
oy HE 3R kS

> panel <— o ("9
> panel § Charac]
(11 vel 4l ngl
> p.weight <— c (|8
> p.weight # I
[1] 93 82 80 67
> p.height <- o (}Ng
> p.height

HeEHLICHCHi+R
CirlsZ

THAIE EHLICH

E->icun

N L ==
Agt” & Run line

Ctrl+x

[l l.72i1.801 0, L Ctrl+C or selection®] ZHE Wl
> E0E7 Ctrl+y
e | A A4k

logical.vectar <- (T,

; TS HEELICH Chrl+f
loaical.vectar

> R Editoroll Al A EgH
2 EZE RConsole EY A 7]= 314

EA=Z21% R A 23
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Section 3. 83 R ¥|7]X] A3

RE AHESiA SAEA S S o F8&% R 714 (Packages) & 2 A 5H
2do] 348 HAHA = 3tk Secton 1914 R AX] & 7HdsH 2 EAQW
t A8 P ttest(...) FA “stars” 2= R HATIAE AAFY] w ol
AHE 7hsd derolth =2 RO VIR A WRolE ARREE « AAdE
T Zo] ThsetARE AT ARIEE drEER TEE 5 R o]
AhHE olgstd ®wo} tdatA A2 ANt 9 AES T 171 ool
AREAE JA O F-eeke 8% R A7IAE AASE A2 R AREAR
ZQ3% doJr}. CRAN(Comprehensive R Archive Network: http://cran.r-project.org)
Ao EES WA = T TSoftwares ™72 “Packages” Yda=

=88t vhekst o 7] %] (Packages) o] WERHTE

!

X
2 &

of 5% FE> R H71A 7REd olH Zo] oA
AR sk do] A ghkel] Holx] gkt thEls]
A, ditrow Jdey ARgEE #7|AE RE AAE o
7] well AAEARD HA7E Fe Utk “stas” ITIA =
5= d7|A el B2 7L AXT
YAE (Quality Control Chart)ﬂ-
AAYE 7hgds s5r2 1)

ol ﬂ.lﬂ

o fo
o

xR
ey

L
N

N
N
o
=
o
Y
>
~
e
ey
|o
il
2
o
o

A T4 Aol http://crant-projectorg B Y= 3] CRANC]
43 S [Software]®] “Packages” ¥ A5 &8t}

=
A
o o

A The Comprehensive B Archive Network — Microsoft Internet Explorer

DNE HEE) BN SHENE ZD DS 1"
Z2:(0) [] hitps//cran.-project, ora/ v[Bos
pspline Penalized Smoothing Splines ~
psy Various procedures used in psychometry
peychometric Applied Peychometric Theory
PTAK Principal Tenzor Analysis on k modes
pyclust Hierarchical Clustering with P-Values via Multiscale
- Bootstrap Re
CRAN — bwr Basic functions for power analysis
hirrors pwt Penn World Table
What's new? Qch Qualitative Comparative Analysis
w CAGU QCA Graphical User Interface
search I qce Quality Contral Charts
About R gg@ g-order partial correlation graph search algorithm
R Homepage ol Tools for analyzing QTL experiments =
_ atlbim QTL Bayesian Interval Mapping
g%@‘:ﬂ?s atiDesign Design of QTL experiments
R Binaries auadprog Functions to solve Quadratic Programming Problems,
Tackages guantchem CQuantitative chemical analysis: calibration and
evaluation of res
< | 3 quantreg Quantile Regression v
@ hittp://cran, r-praject ora/sre/contrib/Descriptions o, html ® 2B

» CRAN9| R packages 5% 3}
o4 FAZEIY R A
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EAZ2 39 R 23]

- 1=

og% =aqd A7A ol dkd A %A PojnmA Bew
]_ (e}

o] ZFEUE=AE
A dHolE HARE
o B A R

glsk 4+ 9l 712 x3E TS F
23] += [Downloads] F32] Reference manualsS =3 3hd F o}

qce: Quality Control Charts

Shewhart guality control charts for continuous, attribute and count data.
Cusum and EWhA charts. Operating characteristic curves. Process
capability analysis, Pareto chart and cause-and-effect chart,

WVersion: 1.1
Date: 2004/06/21
Author: Luca Scrucca

Maintainer: Luca Scrucca
License:  GPL version 2 (or newer)

Downloads:

Package source: gec_1.1.taraz
wMacOs X binary:  gce 1.1.t0z
Windows binary:  gec_1.1.2ip
Index of contents: gec IMNDEX
Reference manual gec. pdf

P Package gcc®] Al F-7 K

AAE 3Pt dF  "Windows binary; €9 ¢4&3dE& 3= fA=
g9 Zgo tgeRE e Fo| R Console? [E71A]  wliFelA
[ ocal)l A= zip FUZFE package(s)Es ALE..]S FE3Y]
s gkl st s 7] A)7F AA

> B Console

oz ®E 2IE QUERN ==
IR 2227

R version Z.4.

CRAN 22| MOIE2] 83
Copyright ()

CIREE AIEY &, . ing
ISEN 3-500051-
package(s) IAE
RS free A X1 WA B
a5 zA9
i 2A9] W

ni= FEO DAIFAIAL D= 7= ol E

=AW (2R DFR v i

25
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WA S AASE E O e GAo|EdA A7 B FET
1%t R Console®] [FZ1A] "Wl Al [packages) AE... S S8
Aok CRAN misor APIE 3 & 2& A4S F 474 %24

o5& AEste] A gt (IEI e AAHoIqlolok Fh

| B Console

my =T IR RN 52 fsiralia (ULD)

1 W27 =227, fustalia v
CRAN 22 ADI=2) &% Brazil (ME)

> CRAN 8|4 Qlggor 7% X » CRAN mirror AFo]E

It B Console
o mHE JIE B3ARN EF

> utils:::menulnstallPkos ()

——- Please select a CREN mirror for use in this session ——

UEL *http://eran.au.r-project.org/bin/windows/contrib/2. 4/gee_1.1.zip' B
Content type 'application/zip' leagth 196918 bytes

=l URL

dovnloaded 192K
package 'goo' successfully unpacked and HDS sums checked
The downloaded packages are in

C:\Documents and SettingshAdministratoriLocal Settings) Tewp)Rtwp
updating HTHL package descriptions

> A 7}5F packages T > AA ¢ts 3t

[ 71A] #wl57el Al [CRAN mirror AFO]ES] A4
A o HEZ e vE Al FoW [packages) ULE..]
o

mirror AFO]EE thA] A8k 2 g7} 9o}

AukA el FAAM B E4e AR ¢ Sl
H714:= CRANCIA AA7} 7Fs 84| RE Bioinformatics
el fFHdA dely Mol dad HYAE
- Atz stobd [ #r1A] el [theRE
AbolES] AHd & EEd & ;ﬂXLi(Repositories)
el A oA Bioconductors F7HIE(Cul 715 FTE AHA F
Stal [package(s) QIAE...]= FHSoF k. QIE Yl AHE o] O]E]'Uq
Packages 53 ol CRAN ®F AeEo|glS wf UehuA] | ofe
package= 2] ©]F°] F7hd A& &I 4 gt
ARG s7IAe xdE s AREEY] fEid= R
ZZZEA library(@ 7] X 0] F)S A3 [Enter]7] S T2 HUh

Ty

Console2]

» CRAN mirror A0 E

EAZTE 1Y R AR
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RE 7N 4 W3S FE3H= “R Development Core Team”o| A& vy 49 7}
108 Adadgol= AW AS CRAN(Comptehensive R Archive Network:
http://cran.t-projectorg)®l  F/NTTE EE MA A A HyE T2
el i s g Foll: & A AW AS A= viEskar Sl

+

R project ¥ ©] 4] (http:/ /www.r-project.org) | 7}5
H7)1A ] SJuo]E R A&XA T AR AR

stk

AAM AT G2l FAHALS 1de] 2 HEHEE ojwj: RS YJaEo=
3t F3E ZEEE skt 2008 49 2290l 27.0 AW A W)

[R 91X & gadolx)

—

ek,
)

AW} Fael= e AA gy

& 52
R23.1914 R24.0 PO Z daeol= A4 7]

Ay

1. B84 T2 Fo cran.t-project.otg @ 9]¥H 3ol CRANC] H&E3 =
[Frequently used pages] 2] “Windows (95 and later)” %@ & & gttt

A The Comprehensive B Archive Network — Microsoft Internet Explorer

DHE) HIE) AN SHEAG =MD =82H a*

F(D) ‘@ httpi//cran, r-project org/indes, hirnl Vl s

The Comprehensive R Archive 1
Network

Frequently used pages

)

ﬁ?gr:g Download and Install R

What's new?

Task Views Pracompiled binary distributions of the base system and

Search = contributed packages, Windows and Mac users most
lilkely want one of these versions of B!

About R

H Homepage o Linux

= + MacOs X

Software + Windows (95 and Ialar?
H Sources

H Binaries

Packages Source Code for all Platforms

Other &

£ JIL | 2| Windows and Mac users most likely want the precompiled o~

é http://cran, r-project, orgAbinAwindows,/ & e

> CRAN §jAtolE
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MR for Windows) | O] A oA “base” WAL
HA A, AL T AEY RE RS &
j The Comprehensive B Archive Network — Microsoft Internet Explorer

MHYE) MEE) B¢ SAFNE ED ZEZH
Z (D) ‘@ http://cran.r-project, org/index, him|

R for Windows

This directory contains binaries for a base distribution and packages to run on Windows
(HT, 95 and Lates) on Intel and clones (but not NT on Alpha and other platforms).

Haote: CRAN does not have Windows systems and cannot check these hinaries for

CRAN 2 viruses Use the normal precsutions with downioadsd sxscutables
Mirrars
What's new? Subdirectories
Task Miews
Search base Binaries for base distribution (managed by Duncan Murdock)
About B contsly Binaries of cantrituted packages (managed by Uwe Ligges)
R Homepage
| Please donot submit binaries to CRAMN . Package developers might want to contact
Software Duncan Murdoch or Uwe Ligges directly in case of questions / suggestions related to
A e Windows binaries.
You may also want to read the R FAD and B for Windows FAQ, ) |
=
< 3 ¥
& © DE
) e Sl o
> R for Windows ] 4| (Base % Package 3t Th-Z )

ojFgt oAl A FelMe Al wixzdE HA AAAF HHel
FAE oY dAl AFHEF] MART FS FF R-0.0.0-win32exe
a = @ %k wAel
FUst A= ofdlel o] “rpatched snapshot build” HAE EE 35t
B

The Comprehensive B Archive Network — Microsoft Internet Explorer
DFE(E) BEE) B2 SHAFNG =MD =82 I
(D) ‘@ http//cran. -project org/indes, bl Vl s
~

R-2.4.0 for Windows

This directory contains a binary distribution of R-2.4.0 to run on Windaws 83, 92, ME,
HT4.0, 2000 and XF on Intel/clone chips.

| Patches to this release ate incorporated in the r-patched snapshat build,
CRAN il Q
Mirrors & huild of the development version (which will eventually become the next major release
What's new? of B) is available in the r-devel snapshot build.
Task Miews
Search In this directary: —
About R
R Hamepage EPADMER:  1nstalistion end other instructions.
 CHANGES  New festures of this Windows version
Software
F! Snurces HEWE Wew features of all versions
ies R240 Setup program (about 28 megabyles). Flease download this
Packages windd. exe from a mirror near you.
Other ] This corresponds to the file named SetupR.exe or re XXXX exe
> inpre-220 releases v
@ http://cran, r-project, org/bin/windows /base rpatched & 29

> R GAAEY M gl A, JPEARE b #Ho]A]

EAZTE 1Y R AR
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3. TR-O.0.0 Patched build for Windowsy H©o]|A]2] AY stdS H™H “Last
build: yyyy-mm-dd, by Duncan Murdoch”2} #o] FHAl WHe] s XA #F&
AR Gt AHe] YorE o AW F wAst Besirhd
“R-0.0.0pat-wind2.exe” ¥ A5 Y5t HAMAS th2= & 5 Sk

| =711 4) &
(01 &) htip:/fcran r-project, org/indes:, him v B os
R-2.4.0 Patched build for
Windows
This ditectory containg a Windows binary build of R including patches up to 2006-10-11.
CRAN ®  hic is not an official release of . Please check bugs in this vercion agsinst the official
Wirrors release before reporting them. |
What's new? il
Task Views The current official release is available here,
Search
About R 4
BHomepage iy this directo : 5
sovere | s
Efﬂ{'ﬁ CHANGES &7 cran.r-projectorg
Other = NEWS
R240pal [(gam | [ mze | [ 3=
Documentatior win3Z ex
w s T 1l = 79 HIT TIFIE & A~ 912 t=1gd
@ http:##cran, r-project, org /bin Awind, ALt AEsth DAl 2, 2
> R AAMA hERs

4. RE 3 adel= AlE 9 wA AFEe dA= oM AWE R
AAFEH Fdetrh orb ol wdelM  AdAske] AREHYE R
H7NAE A= AT RIAM = ARGsE7] 18 A RE AT Sy
U RO ofdMA 231 ARE Feol 240 HAE AASSE o

C:\Program Files\R\ Zr o] F-Fo|t},

OfR) BEE) 22100 AR =0 =s2H)
072 - 0 #|Pzu pen|m
Z2:(0) |53 CAProgram FileswR#R-2.40
0 b3 0g - 37 == ~
2R A Ddoc o2 20
1) (DICOM Server =1 e =M
=] & include I =0
=] 2 library o =0
bin maodules o =
[=] dul o =g
= doc [Cshare o =g =
I etc Dsrc e =9
I Include T @&Tel me =M
=3 library = CHANGES KB D
=) modules = CoPviNG 18KB M |
) share = mDs ZIKE THY
=) sre = NEWS 17KE M
= Tel v HEADME B Y a
3 il 3 < — &

> R-2.4.07 R-2.3.1 Wdo] HAXH Program Files\R U]

EAZ2 39 R 23]
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Re AMEE AAWAES AAstd oldel ARgstd FAW Al 231
W) IUE F3L Program Files\R ZH ol A2 3F9EHE A4 3to]

AAEY F

o] F°] “R-2.4.0pat”% &Y
0 AAE= Zlo] 712q)) stEE o] Fe=

) R
Fsste.

At W HAAFS wHEA HAsE F§-
A A= @ FHI}

stite]l peelld oy e WA AEFS A

Ee% wde] BAstu
NE el gol

A2 w7 R 2ol AAZ WS glsh § “Uninstall R 0.0.074
2Y3td ol AFE AFES AAT F Utk

J Tinn-R
R

—| Micrasoft Office
@3] PawerPoint 2003

|Tm Microsaft Office Word
2003

I/ Snaght 6

I/ Latech

E} Adobe ImageReady 7.0
@ Adobe Photashop 7.0

%gugnﬂ Office Excel || @ AVG Free Edition » || &] R 231 Paiched Help

I Compusense QC 4.2 » || §8 Uninstall R 2.3.1 Patched
m £dobe Reader 7.0 I Chart F Client Server YR R240

@ Microsoft Visual Studio 6,0 3 @ R 2.4.0Help
Microsaft Office Vit | e Microsott teb Publishing v 8! Uninstall R 2.4.0

i@ Spread B »

i@ Formiec »

If@ Ulead Photolmpact & 3

I Wise Solutions »

€ 2 0 | [ERuEN 3

(DICOM Server
R Rz231

&) R231 Help
5 Uninstall R 2,31
R F 231 Patched

> R231 Z2Wde] AA HH

AA7E gEFoelx ROl AAFHAW Eo= Hd] AAHA vk 1
olfr= R AR o] ARGAZE AAIE R H7IA = HAFY] wEelth
obgf @3t o] AAE R231 WA ZU 0| library2Hs 3 Z 7}
Rom I Qe R AXW Asow HAE sf7|A7F obd ZEwE
wdolglth a9l &Y shve w714 shE gl stth

& library.

TEE BHIAE 2NN SAENS ED ESEH) w~
Q%= - O 3 P4 psn| @
Z (D) |@ C#Pragram Files®RWR-2 3, 1library vl =R
Bt x D& 37| |~
SR | [=)abind
(2 (DICOM Server  [yauepack |
=23 hR-231 Daffy
E} 1) affydata
B & 240 = affvio
= bin 1= affyPLM
1) doc AL
) etc T [yannaffy
= include =) annotate
(=) library )applera
(=) modules CaBiobase
() share =) Biostrings
= st v @car 2
< | > £ >

> AAE R AFL library ET]

5. AASE W library
30

Eu qe) wE

21 (Packages) & A1 ¢t
A

B}
l‘lLu 1>‘

_4

239
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@ library.
TEE BHIE =AW BARIA) ERHD ESEH

QF=- o #|pPzu pEn|@

D) |5 CWProgram FllesWRMWR-2,3, 1¥library v Bus =z

=0 x 08 ~ 37
1) MetSarang ~

5 NPKI
I Officellpdate 11
I Online Services
I Outlook Express
5 PC-Clean
I PCGuard
=i
(3 (DICOM Server
=LA
23 library
=y R-2.4.0
(£ bin
(=) doc
=) et
(= include

(=) oot
2 class
[ cluster
(=) datasets
1) foreign
() graphics
= arDevices
e arid
< i | &

=

|

< o] galA AZ AR ML library YOl HAFSTE o]
+ WAIAZF YERYE Packagest HAFE He7b glth AlEE

> AZE WAL Rlibrary ZUjell o] AW Aol A AFE-3HE PackagesE HAF

[R 3H71A HH°|E]

6. R F71AE R Consoled] [HZ1A]] HlrelA [#7]1A] BAE& A3

CRAN  IA}o]EE  wHzatol

il
A A71A e HamAe s

sletn] ot Ao Z Mg vluste] ulo]ET d7]x] H5
HolFEth [OKIE FYstH Ao Tzt sto] AX|ght)

> B Console

o2 o3 e el 2
ERECE

Bowersion 2.3, cpayoipy \OIEZ &8

copyeight () | pooc ynes) mer

ISEN 3-900051
package(s) AXE,,,

P2 free Xl

AdAT = [ =
ﬁg Lz‘:{"qu] Z&ilocallll 3= zip LI 2H package(s)§ A2E,.

Packages to be upd...

> H71A 78l

URL: ... ran, au, r-project, org/bin/windows /contrib/2, 4/mgew_1, 3-20,zip

[lllllllllllll

EAZ2 39 R 23]

b AN beE A BE

> H7)A ger=
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Chapter 2. R &] 7]¥& -84

R project 1 Aol E(wwwr-projectorg) s W dllE™ Ro| oj® Ueof Ap&-=
T A=A 2T o7 & Aoltt Bioinformatics(AE 7 B 8F: hitp://www.
bioconductor.org), GISAIE]JHAIAEhGE AMZLE FA2 dolg 43}

) AZbE ge] Maw FU4E R AVME AT 5 9l
Abg Al whel RO g HFo] gErE dLdor st Vw

dedn 4AEAwR B 1%

[e)
hun b
G A RS AFESHE L glow Ego] @ g Eolt)

Section 1. R9] 7|5 &71

s 54 A

—
o4

e 5 + 672: 5+67

e logl0(10): gz At Logio(10)
e log(exp(1)): AAZ T AAk log.(e")
o exp(2): E1 W AFAAL 2

o rnorm(12): 1 0, TFHAF 191 ALzl A gzt 1271 A
» 5 + 62

[1] 21

> logld{id); logiexp(l))

[11 1

[11 1

> exp(2)

[1] 7.3890586

> rnormi|l2)

[1] -0.10130760 0.72038323 0.732934583 -1.31534113 -0.73233131 0.03577539
[7] -0.21073720 -0.06009565 —-0.045555836 0.09121250 -0.12215711 -0.35643437

Wgel U8 the & Al [elehs FAE Ro| WHo] FAANE
A2 EYstr] digel A A WA Oii}% e vk
Aol AV EE() & Fel o8 Y] WP A9 o ARk

morm(12) Wi o] FHAHRAHT 3 Fol e HAAE HdleA] T A

ol
skoll 713 & &A= EYsto] 0.210737900] AAHA 9

32 A4 =219 R AHE
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2. A9 AHST F AR
e amountx <- 3: amountx2f= ©| 59 HIo| F 3& I
e amountx + amountx: +AFHGF7] 8] 9] AbE AL

e amount.total: W amount.total®] TFHAJE FS =

i)

> oamount.x <-3
FoEmount.x <- amount.x + Smwount.x
> amount . x ° -1 -
(11 6 RS olgske=dl o] A
S Wl e gRsu olE
[11 7 >~ R N S R o
> amount.total <- amount.x + amount.y E‘i—rﬂ ?i}x\_e e gol—‘— 3_1“
> Emount.total mle =035
[1] 13 -5 5 Q38ktt
Folslob @ AlRE EaEAm AZe Weolgn sAwow
ol WMpolEe Al et wTE i Aot RERAE
o] AMgatel W@ EAow Agdt W4E TRLs
Mpolg g MASE 2 £ Gt
> $B5 «- 30
2] isyntax errar in "§"
> 77 <- 10
o] 8177 <- 10 : HAY FHo] BH I (a0 seny YUt
- Y5 <- zo0os
> H «- 10
B |
[1] z00&
[1] 10
> A 78 < 1o0; HAEFeE < 1z0
> A EE ol AeE el
[1] 100
[1] 1zo
RS O, &FAE 78387 el amountxol| & @t HhA
Amountx 2h= O] FOE & T EFIAMA = ettt
6qX % 2E St BAE WEE AP e FA EE ol
e pigh 2ol Alxdlo] Abgats WA o]E A 49
[1] 3.141593 -
WINPT mzolgow AgEA e Aol Euh
s df, diff, pt, letters 5-©] o]} gt Ao FH )

W5olE AAE W FAT 43
o dl, &EA FE / £AE AF,
FgalA ou R

o A2R AL A, 9D L

=

o)

3] w

A

@l s

EA =239 R A%
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3. dloly HE 9 Adedit

weight <- ¢(93, 82,...,69): weightZhi= ©] 52| dlo]gulE 44

e weight / height2: weight WE o] ZF @& FES 7M7)t y-&sl= height
el 2} 94 Al foE vy (B WA .4 AL A= 93/1722)

e sum(weight): Hlo] g W Welght-J BE FALAES A&

o length(weight): dlo]g #WE Weight-O/] LA @FF 9

JlN'

B, AL 2EAA T UFEY SAFS xAE #wdd dolE
WE o] AbEAsS FEll ArET ofl dHolEE o] &84 Body Mass
Index BMD #3519 B+, FFHAE AL RAL

=l (kg) 7] (m)

o]=4l 93 1.72
A2l 82 1.81
A& 80 1.70
i 67 1.69
9 72 1.83
Al 69 1.76

A EellA F5FA #kEE ok 93, 82, 80, 67, 72, 69 #eo] Y AE
=5 dloly #WE et sk ok AVRFE 93, 82, ..., 69)3}:
concatenate IS ARESH ot g Z2 ZAHHEE A Aot

93

821 .6x1 8 ¥WE (Column Vector)
80

67
72
69

el AWstAAw #WE e LA S Zhed w3 H Matix)©]
oY R [1,1],[2,1], ..., [6,1] THAL [1],12], ..., [6] A Q] IndexZ A}&-3hu}.

dlolel Mg At=dits E3 7 BMI HolE HMEE A 5 3l
Body Mass Index (BMI):  Weight / (Height)?

34 A =239 R A%
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» weight <- o(93, 82, 20, &7, 72, 69)
> welght

[1] 93 8z B8O a7 7 a9

> height <- c{1.7Z, 1.81, 1.70, 1.69, 1.83, 1.76); height
[1] 1.72 1.81 1.70 1.69 1.53 1.76

» BMI «<- weight / height*2; BMI

[1] 31.43521 25.02976 Z7.658166 23.45856 21.49960 22.27531

A7Al wRE EAT AE g4E A d9W A AE
Zedxtet e FAFES Aasid & ARE dloly #HEE]
A AAS BT At 7hssitt

%E‘mwﬂ@: f=2&ﬁ

2

o mean(weight): BIOJE #E weight 2452 F+ 7

[e]
o sd(weight): HOJE] WE weight 2AE] XA Al

> gumiweight) # weight ﬁ}é% A =+

[1] 463

> length{weight) # weight2] B =<

[1] &

s wbhar <- sum(weight] ¢ length{weight]: xbar # weight2] oA+

[1] 77.16687

> weight - xbar # B3k - =W

[1] 15.833333 4,.5353333 2.833333 -10.1866687 -5.166667 -5.166667
> {(weight - xbar)*z # (B33 - Bz

[1] Z50.694444 Z23.361111 S.027775 103.361111  26.694444 66.654444
> sum{ (weight - xbar)~z) # (B2 - W~z &

[1] 478.8333

> sum( (weight - xbar)”2)/(lengthiweight)-1) # weightgq 5%{}

[1] 95.76667

> sgrt(sum( (weight - xbar)*2)/(length(weight)-1)) # weight2] FEFHAF
[1] 9.736044

>

> mean|weight) # ™ ﬂ]ﬂ'%ﬁa——

[1] 77.16667

> wvar (weight) # B AT

[1] 95.76667

> sd{weight] # @A ASFF

[1] 9.736044

AEs wEAR ANTA geh dolE M MEANE 3
27} s} 718 VA “stats” N A A F B mean( ), var( ), sd( ) T

R
AR A3 BAFES FAT k.

EA =239 R A%

e
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BE ALY 22 ¥

RN AFgals @45 C Bsic 5 W dojdA Algais
el B @A, A

RS
gab g el Fougel wek s EE oy A
2]

o ttest(BMI, mu=225): Ulo]¥] WE] BMIS] FHro] FAAe H 225

@FHo FAHIL & 5 QAT FI5F suel dF

> t.test (EMI, mu=22.5)
one Jample t-test

data: EBMI
£t = 1.7829, df = 5, p-wvalus = 0.1347
alternative hypothesis: true mwean is not equal to 22.5
95 percent confidence interval:
21.29375 29.16652
sample estimates:
mean of x
25.23013

> result <- t.test(BMI, mu=ZZ.5)
= resultip.wvalue
[1] O.134697z

Student’s t-Test &5 AME3IH A AAFSE 642 BMIgke] H o] 225
B @ 5 e Aol e BAA AFL obF el FAT 5 vk
wok 7MY ARE 5 o5 Wl AFst & 1 wge] AAd
Zk 7kd p-value s i%(resulﬁp.value) g 4 Qlo] qokd A

= (e} = 2~
=95 H¥EE 5 Stk

o] & ¢lo] AFIHEE 714 AAA QY RAJNAE A €
p-valueZb 0.05K.TF Atk 95% ANFFFGE%  FAFEE)A Hdwko]
el H 2258 Zoe AFMEES Aldgsta FAHoE
Fdstts 425 WE = Stk Povaled BAA v 5 HoA

gF71 2 shAk

R console | A] oy mE

help(t.test) 2t 1L Usage:

o =] =]. >~

=R R s t.test(x, ...)

t.test /\]—%—‘ﬂ oﬂ ## Default 33 method:
- t.test (%, v = NULL

g EFds ! e = o n lqsar, vlesst, "
pal == alternatiwve c("cwo. sided™, less", "greater™) .,

O >~ o) wu = 0, paired = FALSE, war.egqual = FALSE,

== T M.

P ottest T = 3

A =239 R A%
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Aoy 2AME Sl HolHE 42 AF ZHZE o] &4 dHeolHE
e Ao dwel Fat
RO B3 75 Zhdl styrt 1= &9 7ledd o] Sectionf]

2ol R V&AM Ve wEEZIelER dHolH Ale]o dAE
3 |

FEE plord 5o} linesT4 2 (HHE] AMRES A

e plot(height, weight, pch=15): height= x5, weight & y%gi dlo] ZF do] g
AE A 719k S 5A HolEhS B He] 3 o teA7E
A 32 (pch: plotting character) &2 5 15¥ 0] 7} 7] symbol(W)<=
ARk A E E

o lines(xvalue, 22.5%xvalue™2): xvalue® x5, 22.5 X (xvalue?e y&H O E dFo] 7;

ol & dezw dds A 9= &9

» plotiheight, weight, pch=15)

= ®walue <- sortiheight)

= lines(wxwalus, 22.5%xwalus™2)

> height

[1] 1.7Z 1.81 1.70 1.89 1.83 1.76
= wwalue

[1] 1.62 1.70 1.72 1.7¢ 1.51 1.83

lnes( ) BFE FolW AEEL SAUR ool 1dxE )
] o) sort(height)ﬁ]—‘—;« =]
god Aol AR el #4985 Aok

I R Graphics: Device 2 (ACTIVE)

T2 0= AOZ B2 = plot Tl pch FhE 15
ol9l9] oE Foe=xE AHstA
ofEfj e}  H2  ThFst Rk

.| qe wAT & gded #Ww
gHom A% W a9

w

) ] A& 7hsdtnt

284 «

£
o o

. + X &
- | 12345
L]
T T T T T T T
170 172 174 176 178 180 182 m7 k8 49 410 E1 ®Z X3
height
4 W5 HE M7 18 sl +20
> R 2 &9 # (R Graphics Device) » pch #holl W symbol2] W3}

EA =239 R A& 37
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RS AT F280]

Oee 7|HE EE ukeaE dEe ZhE 2d2A (BExpressions)©] R
systemo]] AEE I HAE I

BA ¥ R 7|2 #F

offl
ok

>,
MOF

239 (Screen)

Expressions [R C\DﬂSOlel k) - | -
A |R Graphics]

OgA |R Help| Y
A=k
=9
i

_amount _ || _price  _
i
(13, 34, 215) | | (500, 300, 1000) e~
y )

i
Variables / / B -
CECTE] /| Woispace | [ PG | | [ Data Fis |

File

TR

o

Expressions

Ovjecs_ [ozeia3 (ae 2po152)
22+ /library/graphics
— o
plot(s, y=NULL, Blpe="p", ..)

— . Default
r;l @| E| Arguments Functions

Keywords

Arguments

Functions

> RO AF2

EA =239 R A%
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R (Expressions)> R A|AF0] olaeh & gl WP 4S5 L)
o] £l dolert £d¢E Fx du Ay Ads AZL A7t
Agd = dth og9A steke AAAES G EFH S
Zlolth, Abgizbe] uighel wpRbZbA R ol mHEAS Azl Wl

upe} 244w ofof gt}

olgigk xdAE FF oH JHA(Objects)E WFOE sttt o E =
price <= ¢(500, 300, 1000) &2 priccgt= HAE AFY oz sy
plot(price, ..) XFA> R graphics NAE FOR o]3te] T2 E

Eakiles

|

e

W7 (Variables)©= UIo|HE @& + U= A3 s wao

WA (Objects)7t W15 (Variables), O] E|(Data, Dataset), ¥ (Functions),
Ao Result) 1 H - AA AREFA HFEH  ARAEATH 54

oJEoE AYHE AL v @t

RS AMg3St B plot(price, amount, pcthS)J—q' o] 3= (Functions)=

ol gdthz Zlo] UntAdd] R AN2RE FET w AHEEE o) Be
FRYY F5AY 23 <ol obtd ARk (Arguments)E EFIA|
AHgEE B Tk dh plor )A W WEEA] A7} glojok dhs
FFE Ak plotFFE AHER W 53] gpe=p (EAE B9

25 gol U Yol EHow ¥es
EFglel e E s FEdl ol:  plotdtErl 712 QAN (Default
Arguments)E 7FA] 1L §
plot¥o  7]E12E &g = Qnh VEQAE @5 Al

EgEo] vk

plot(..., pch=15)°A A7 <A=&} 7} Hl point character®] SFAFZE  pchE
ARSI 1 e A 4 =l pehdt Zo] R OAIAFEO] vE

olistil U= EolE 7| E(Keywords) 2}l FHT}

RS AlE3tt= RS A kel ﬁ’\\_}x}(()perators: +, /, if, >:,..):§‘
ARSI 53 JHAI(Objec: W5, A gk, ool oE FE FHste=
A3le] wrEolen @ 4 ol

— =

ald

EA =239 R A%
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[FHE )

Re 7)|EAe 7|53 FAEHAS JFHoezw AP, R L9
22)817] 9 ohe ScctionBE] 2EE J|E wWHo] AL A= mE]
uie} s8] whgdct

Section 2%-E] Secton 67FA] AZA Al RAME A&
[NANE HEZA] R consoleo| A A5 ¢ & &ke] A A

R Consoleo]l A7) ofgfg} o] ¥HS 7vh
E Am Hed ol3tel [elAllel vYelbls R W
3l [Enter] 715 8 & @HE AYPA7|d #rt

X

(Al #oz A ZE= =
Aot gtk >¥AE A FHE

Afolnw WHgont d¥stE WHort 11 Ag HYY F ==
dEste] +BAE AFekE 27HA W H g w= +

Aolstn e fr,

rlo
e
>
ot
ok

R Console®] <A AYAIZ] o= 2, st “0’637](”], )=
T2 E Ao Al Bl [Enter] 712 ABAZA 5 )

A =239 R A%
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1. ¥ (Vectors)
e 69 EFAl(weight), 7](height)y AEZ 7FX I BMIBody Mass
Index)E AlAtslal 1 gro]l 25HT X ofFe] dig A As5E

73 sl BA}

[I1%]

> #**‘k**********‘k*************************************************
> # 1. ME (Vectors) : Character, Numerical, Logical Vectors

> #***************************************************************
>

> panel <- c("O]&Aln, wZ G w@dgn  wZdZhze  wzodw  n|wlny

> panel

[1] "o]&=Aln v Al ngh g nZ} bR nZodn A wll v

> p.weight <- c(93, 82, 80, 67, 72, 69)

> p.weight

[1] 93 82 80 67 72 69

> p.height <- c¢(1.72, 1.81, 1.70, 1.69, 1.83, 1.76)
> p.height

[1] 1.72 1.81 1.70 1.69 1.83 1.76

> p.bmi <- p.weight/p.height”2

> p.bmi

[1] 31.43591 25.02976 27.68166 23.45856 21.49960 22.27531
> bmi25over <- p.bmi > 25

> bmi25over

[1] TRUE TRUE TRUE FALSE FALSE FALSE

> logical.vector <- c(T, T, T, F, F, F)

> logical.vector

[1] TRUE TRUE TRUE FALSE FALSE FALSE

O FE At Solth.

1) 7Hd bRl Am g B 8
oJEf7F ARl A= rolwAlt AR wew () E

2) c(OF AHEA

3) ROl tFE= HEE paneld L EAME (character vector)
p.weight‘/} p.bmi@r e =AW E (numerical vector) LE
bmi25overst S =T HE (logical vector) 7} SUt}.

4) c()TFE AFEIA =g EE == H$- logical.vector 4539
TRUE, FALSE U4l T, Fe} #o] ofoj& A& Hr).

5) wd#s 98 W nTruE" 9t Zo] wWERE AMRSIAE <tE T

~

=

A =239 R A8 41
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Z & Zk(Missing values)

43 R 2 FRelE P AIE del AR ge 9A 2
497 W A¥e A Emx euxe 244 ¥ 1 4
Bes] stebalA g A¥, 2APIgel wgss AR Fas
o}
g}

oEd s A OdE V5 ve Ak 4Es] Fast

| HE o] NANot Available)2H= oF&H TAE AFE-8) A e
24 + vk

(i)

#***************************************************‘k**‘k**‘k**‘k**

# 2. A% (Missing values)

FHRAA KKK KA KKK I XK KK I I KKK K AX KK KA EK KK KA K KK KA XK K KA XA KKK LXK KK KA XK

p.score <- c (89, NA, 56, 98, 45, NA)
p.score

[1] 89 NA 56 98 45 NA

> length (p.score)

vV V.V V V V

[1] 6
> length(na.omit (p.score))
[1] 4

> p.score.mean <- sum(p.score, na.rm=TRUE)/length (na.omit (p.score))
> p.score.mean

[1] 72

> mean (p.score, na.rm=TRUE)

[1] 72

(o]

1) 7é%‘%}:(Missing values)E <YJg8 o] NA(Not Available)E
2) length()¥E WEH HolE& Axtdl FEd AS5Fma)E Aol

e WY gkl e A5 an) & AAS F= Feolt.

(not available omit)

3) na.omit (

4) sum()FFE FHO FE mean() HIS T gdd
na.rm=TRUE (not available remove = True)dE AAE T
Rl ASFOEA ASUE AT ANS FAA .

5) ASgaa) e AgSE RS we Fasd. F 49 4

[length (p.score) 19 AA #= < [length(na.omit (p.score))]

Aug Seldhe AL AAT £ 4¥, BEe) Fwoy,

A =239 R A%
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3. W AJA < (Functions that create vectors)

10, 105, 11, 11.5 9} o] 05FACE 1058 407HA41 9] =AE x5 FHiE

grow sty As w ok wiR () BT kel 8079 A=

A4 gshs e UF A3 24U 2ot seq(lo, 40, 0.5 ¥ E
]

A s ARged Ui E hds] sfjde ¢ Qi

O

(i)

#************************************************‘k**‘k**‘k**‘k**‘k**

oy M .
# 3. WME AA <= (Functions that creat vectors: c, seq, rep)
#***********~k~k**************************************************

vV V. V V V

c(54, 32, 23, 2, 5, 8)
[1] 54 32 23 2 5 8

> seq(6, 36, 4)

[1] 6 10 14 18 22 26 30 34
> seq(3,10)

[1] 3 4 5 6 7 8 9 10

> 3:10

[1] 3 4 5 6 7 8 9 10

> vec <- c(4, 8, 3)

> rep(vec, 3)

[1] 4 83 4834283

> rep(vec, 2:4)

[1] 4 48 88 3 333

> rep(vec, seq(2,4))

[1] 4 48 88 3 3 33

> rep(vec, c(4, 2, 7))

[1] 4 444883333333

(&)

1) concatenate ¥ c()E HIEH =AE AL Ho Eolx HA o

e e 44w

2) sequence T seq()= 3/ AAE ALEsE AS 1WA A F
ZAb A 2WA TR AR 3WA Ak HAe] AER dHE

A, T2 =45 9714 gev.

3) seq(6, 36, 4)= 69X 47tAC R 36S W7 A 347HA] EFAFIT.

4) seq(3,10)9 ol A 22 mAE F QA gle
7183k (default argument)$l 17+Ac 2 HEHE AAstE, o] H
3904 107h4] A5 AAEEE 3:10 BHAE AMSslE Ho.

5) replicate ¥ rep()E 1WA AAE 2¥WA AXFEHA HHESA
HE S Agdsted gl 2w 1A deol7b 1¥A IET AeE
$th. 5 rep(3, c(1,2,3)) FHL 2HE Fdo] ofynt.

6) rep(c(4,8,3), c(4,2,7))< 48 49, g& 2®W, 3& 7H WHEEA
e S Adstets xdoltt.

7 =239 R A%
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g H3} a g Matrices and arrays)

27 21 Qe Be BARAL A% ol 44E fa ol A
FAANE FPA FARHS 93 RS ASFHEA AyHow
B WHe AgSs A9t SEAAT wgel oz
e Yol A W 24 e GYol ofsE Best ok

(i)

#***************************************************‘k**‘k**‘k**‘k**

# 4. FHI wld (Matrices and arrays)
#***************************************************************

vector.x <- 1:15

vV V. V V V V

vector.x

[11 1.2 3 4 5 6 7 8 9 10 11 12 13 14 15

> dim(vector.x) <- c(3, 5)
> vector.x

.11 [,21 [,3]1 [,41 [,5]
[1,] 1 4 10 13
[2,] 2 5 8 11 14
[3,1] 3 6 9 12 15
>
> matrix.y <- matrix(1:15, nrow=3)
> matrix.y

[,11 [,2] [,3]1 [,4] [,5]
[1,1] 1 4 7 10 13
[2,1 2 5 8 11 14
[3,] 3 6 9 12 15

> rownames (matrix.y) <- LETTERS[3:5]

> colnames (matrix.y) <- month.abb[1:5]
> matrix.y

Jan Feb Mar Apr May

44

C 1 4 7 10 13

D 2 5 8 11 14

E 3 6 9 12 15

>

> t(matrix.y)
C D E

Jan 1 2 3

Feb 4 5 6

Mar 7 8 9

Apr 10 11 12

May 13 14 15

> matrix(1:15, nrow=3, byrow=T)
[,11 [,21 [,3]1 [,4] [,5]

[1,] 1 2 3 4 5

[2,] 6 7 8 9 10

[3,1] 11 12 13 14 15

>

> cbind (MA=1:3, MB=4:6, MC=7:9)

A =239 R A%
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MA MB MC
[1,1] 1 4 7
[2,1 2 5 8
[3,7 3 6 9
> rbind (MA=1:3, MB=4:6, MC=7:9)
11 [,2] [,3]
MA 1 2 3
MB 4 5 6
MC 7 8 9
>
> month.name[1:12]
[1] "January" "February" "March" "April"
[5] "May" "June" "July" "August"
[9] "September" "October" "November" "December"

> month.abb[1:12]

[1] "Jan" "Feb" "Mar" "Apr" "May" "Jun" "Jul" "Aug" "Sep"
[10] "Oct"™ "Nov" "Dec"

> LETTERS[1:26]

(13 "am " "c" "p" "g" "g" "G" "g" "1" "g" "g" "n" "M" "N"
(18] PEP FRpW JgP RO TGP DD IFGE Uyw Dm0 ORD DY Opo

> letters[1:26]

[1] "a" "b"™ "c" "d" "e" "f" "g" "h" "i"™ "j" "k" "1" "m" "n"

[15] Mo™ M"p" Mg" "pM N"gh Mgm o wyn mynm o wgw o ngn o wyn o wpn

(o]

9

1) cO, seq), rep() FFE 124 HWHE P30 (FLArTNA
nx1¢ 4 H#Ez FE)E A4S A4 (dimension) AA
dim() & ©]-83d m x n A FHS S 5 Aot

2) matrix T matrix()E o83 3 S (nrow: the number of
row) & AAQste WAor PHE AT F AUtk. oW byrow=F7t
71 #0112} (default arguments)o]ﬂ ] F-of] matrix(1l:15,
nrow=3) 9 A9 17E 157kA 3714 ooz Mule 7t PHS&
rEoldith. byrow=rehs QIAE AR 1%E 3/0A 959 (3D
W oz Wda A

3) rownames (), colnames() ¥UFE o]g&std yH P AEIFH A
ASE Hold 5 9k,

4) transposition 51’—’]\— O dEo P F indexES vFF7] wfFEol
(2,3) 914 84 2)AA=Z v A Ak, AAANMA- £ (3x5) 9
AIE 5x3 53%‘)]‘:]'

5) columnwise A% T cbind ()Y rowwise AT rbind () S
ARgEhH e Zole] MEHE d Ee  Wd¥ew @A JHS e F

e

-
.
=

T

et

[}
AN

6) month.name[1:12], LETTERS[1:26]3} %ol & o]Foy <ol
oA e %% MER  AdsH @m Aed & rh
month.abblc(1,3)]1< 193 3¢ FEFA WEH c("Jan", "Mar") =
ojv]ghe},

7 =239 R A%
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8 % (Factors)

AntA o7 FAtHlolE = SEAY] MIAAEAHE, A, 7,9
SHE1ES A Ak AR (categorical data)7}, A @ HOlHE AY
(Experimental Unitys ¥H&7] Q8] AAsE 2 7H4 Q@& a2
AZAIZL L DEY] FERTAZAA axzhIt Fo] A dHE st
H7h Rk

doly dge] AgE f& wiAAERY Af FA= 1, oAE 2=
P HALE(T) 7,15, 329 o] AE AREslA ¥ sk 2o
AwbARI™ o] A Ao HES A Nde FAAETE ol
FAYE ) ECFIY 2US stevE AF Az Foltk
FAE M(male), 9IAHE F(female)®, RI-2%(T) 72 Llow), 15+
M(middle), 32%=  H(high)?F #o] Ak dlo|gz wWHAstha 34
FARAS TR v AV AV e EE
Q7] A Aoy BTl T WSy

°

oy
40 rlo

f

O

rr

1o

AdelEelr= ol

E=
[e)
(Factor)o] 2al &t AL 2709 MBS, RALEE 37 FFOLM,
HS 7 vty xdsch Addbe 3 i, B Zol &A1Y
[e))]
%

3
ou7t A Qv AS® I RHARE FE O F@<M<H)¥} o]
T4 (Order)el &Jm]7 = .
A=A aQ13 o] e de & Ve v dAAE et

3 HA},

[1I%]

FHrAK KA AKX K XA KA Ik ok ok hk ok hk ok k kAR AR A AR A XX A Ak k ok ok k ok kkkkkkkkkkkkxxk* %

# 5. 292l (Factors)

#***************************************************************

salt.amount <- c(0, 2, 1, 1, 2)
salt.amount

[1] 02112

> salt.amount.fl <- factor(salt.amount)

vV V. V V V V

> salt.amount.fl

[1] 02112

Levels: 0 1 2

> levels (salt.amount.fl) <- c("L", "M", "H")
> salt.amount.fl

[1] LEHEMMH

Levels: L M H

> salt.amount.n <- as.numeric(salt.amount.fl)
> salt.amount.n

[1] 1 32 2 3

>

> salt.amount.t <- c¢("L", "H", "M", "M", "H")

A =239 R A%
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> salt.amount.f2 <- factor(salt.amount.t)

> salt.amount.f2

[1] LHMMH

Levels: HL M

>

> salt.amount.f3 <- factor (salt.amount.t)

> levels (salt.amount.f3) <- c("L", "M", "H")
> salt.amount.f3

[1] ML HHTL

Levels: L M H

>

> salt.amount.f4 <- factor(salt.amount.t, levels=c("L", "M", "H"))
> salt.amount.f4

[1] LHMMH

Levels: L M H

(51 Ad]

1) factor ()2 5 HMEHE 54 (Levels) S 7HAE 29 (Factor) Oo&
lReia=

2) 8%19 FF (Levels) S ¥ #HEZF 7B QW #gEQ FHIAR AAF F
ATh. factor () FFE AMESIH #EC THUT T o]l AsoE AAFH.

3) levels()&F+ 829 FF WEE 7MY "levels (8%) <- HE" x4
A& AMEEIA e tE EAE WA .

4) as.numeric ()< A ¥ A WHE A ¥ HHZ WHEEE e #E
Qtoll 82l (Factor) & 9¥3te A9 @& 2 FFH 1, 2, 3 &AY A=
Wetsto] =2 3 WElE AYAdet).

5) duk #WEE 8903 WEEE BY factor () FFNA levels=c()AAE

AHERTAL Llevels() <- c( 9 Ro] MERZ £F e A4 ¢om A%
AHE FE e S #MZ P

factor( ) TFTE AFET W levels JIAE AFEStH Al WEHE QQlo
masad s e «AE 232 4+ 9

#EINAHE L M, S ARSI W S] Ygo] dF At o
Wgols Austol s SaAHuA

> c.vector <- c(“low”, “middle”, “high”)

> factor (c.vector)

> factor (c.vector, levels=c(“middle”, “low”, “high”))
> factor (c.vector, levels=c(“L”, “M”, “H"))

o] A9 ol 7ol levels1AF O] factor( ) 3

st A8 To levels( )
T AREEIA A ER FE Fhe Folshd WE gk WA R Jhseth
> c.vector <- c(“low”, “middle”, “high”)
> new.vector <- factor(c.vector)
> levels (new.vector)=c(“L"”, “M”, “H”)
> new.vector

7 =239 R A%
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6. B3 e YT (list)

ds 5ol doled=s
AEHEAE LEEY

AANES 27] ZHE ol &3NA dietpre, dietpostEhs A AlE O
w77 HelHE  ddste] HelHE AHd #x 9l sk

QINEE diet.pre, B 2 JIANEE diet.postlj/]'_ﬂ o]F Ao Z+z+

=
E
=2l
™

AGetr) A3} Fo BRA dolEE s g
lo1g AbgsA Aeldtn AP st

[e]

o8& Z7te] ArEe Fe|gd F= gith

od wAol Foety & = §lvh dlelE 44, Ay 537, &%
A S %—% aEste] WAlS A4std Hrh

ool W= list( e e T e AAAEC dHolHE #E sk
waloletka *Eﬂo}m‘ o7t A& A Ak

shtel fAzsEd Zge Fbshs gHow dolHE AU i

ool 9%+ dataframe() TS o] € = Y

[iI%]
> #******************************************************‘k**‘k**‘k**
> # 6. 5% #WE WATS (1ist): HE AAE AE 242 A
> #***************************************************************
>
> diet.pre <- c (54, 64, 75, 49, 52, 77, 94)
> diet.post <- c(53, 60, 70, 49, 53, 70, 69)
> dietl <- list (Before=diet.pre, After=diet.post)
> dietl
$Before
[1] 54 64 75 49 52 77 94
SAfter

[1] 53 60 70 49 53 70 69

> dietl$Before

[1] 54 64 75 49 52 77 94

> diet2 <- list(diet.pre, diet.post)
> diet2

[[1]]

[1] 54 64 75 49 52 77 94

[[2]]

[1] 53 60 70 49 53 70 69

> diet2[1]
[[1]]
[1] 54 64 75 49 52 77 94

> diet2$diet.pre
NULL

L

48 A Z2J¥ R
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3)

list( ) S+ =35 Qto| Before=diet.predtil A& Z-& Beforedts
A2 i HbF (HIANE Jid) ol diet.pre HWEHE YEHITE

2

e A7) A= diet$Beforedt ol EFo|EH JiA|olE
Atole] &2 s& ARE-3hTE.

diet2 <- list(diet.pre, diet.post)X ™ 35 <oto] Fax+ 3}
HE ol5% AAYTGH  diet2[1], diet2[2]% TE& H
AREEIA U A Fhs A 4 QY. diet2sdiet.pre ¥Ae
WHEE O gs 55T 4 .

A =239 R A% 49



7.

50

Sec. 2: 7] 23 R AR language)®] A&

do]e Z# Y (data frames)

RAlA  AME-3H=  dlolH E?/ﬂo](data frames)‘)]lj/]":“ £0]E= SASOlA]
ARESkE IOl Al E(data se)€t FLE JFolth HolE viEY A (data
matrix)2hi= §O1 & AHEShe SAIZEIRE Qo

A Zdolo] WH Fi= 2<%l (factors)w o] AZWE H5S wet=d 2t
559 34 AAGEES HEAY 9y 93 A= tHolHE wd
e 4%% (experimental unit TE A9y (observational unit)oﬂfq Aozl
ghan & ¢ vk delE Zelde # Wrowye 7FZA W caselt
recordﬂ"t— fol5 AL % St

list( )EHE SEuE A AW o Adud AAY doly ZEds
TEE dataframe( )3T E e FAAE] D Al (column tte)©] ZFE
A @]l S4h7F HeF voldE etk olsshd dnt

[efIMI]

> #**********************************‘k**‘k**‘k**‘k*******‘k**‘k**‘k**‘k**

> # 7. "HolE Z# Y (data frames): FAEXE 93 pData set
#‘k*‘k‘k*‘k**‘k**‘k**‘k*‘k‘k‘k‘k‘k*‘k‘k**‘k****‘k‘k*‘k**‘k‘k*‘k**‘k*****‘k*‘k‘k*‘k‘k*‘k‘k*‘k**

diet.pre <- c (54, 64, 75, 49, 52, 77, 94)
diet.post <- c(53, 60, 70, 49, 53, 70, 69)
dataset.dietl <- data.frame (Before=diet.pre, After=diet.post)
dataset.dietl
Before After

54 53

64 60

75 70

49 49

52 53

77 70

94 69
dataset.dietl$Before
1] 54 64 75 49 52 77 94

V V. V V V V

dataset.diet2 <- data.frame (diet.pre, diet.post)
dataset.diet2

diet.pre diet.post

1 54 53
2 64 60
3 75 70
4 49 49
5 52 53
6

7

>

V V.V — V Jd9o0 o bd wN -

77 70
94 69
dataset.diet2$diet.pre

A =239 R A%
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> dataset.diet2[1]
diet.pre

54

64

75

49

52

77

94

~N o U W N

[1] 54 64 75 49 52 77 94

1) data.frame( )

= vz

set)°lgtal Bk

dataset.die2[1]

A =239 R A8

o] Before=diet.preZ}il A& A

s <k <
BeforeZte AMZE UFE WH5 (@ AL Jd)d diet.pre #WEHE

list () =AM w9} 2 AFg¥Ho] TAslu),

2) dataset.diet1¥ JfAIE dHolH X# < (Data frames: Data

9 WRe Before AAS @ Helss glaiA
dataset.dietl$Before®} 70| diolg X o]} 7fA|o]E Alo]d
A 55 AMEET).

3) dataset.diet2 <- data.frame(diet.pre, diet.post)ﬂad 435
el  WlEJL g<Qle]  o]E¥ EAYPTH 1 o|F (diet.pre,
diet.post)©¢] IHE & AFSZ AILHER 1list () gFods <
dataset.diet2%diet.pre?} #L XS AIEE F A, =

EHE A e

51



52

w
o
[¢]
[\
N
B
)
rO
=
e
2
=
g
g
g
oUQ
&
Io
)
ok

eas ZH7I= RS A<Ql8Kindexing®hal  dh=dl ©
woshte] MEG ARES WohhAL AAN
TE= Z],'?j(sub—set'cing)L:_ 7}53}ct.

Z(round bracket: ( ) = &Y A arguments)E

23 (bracket: [ )& HWEU FHo FAHLA

=

o

=

=2

>

>~

>

ofo

ik

rlr

B (n
e

Il =
ARl A =S dgE o *}J%PE} FZ3 (brace: { } )=
el Y gRE B9 AHostuA o] e Zd A (expression)S LT
A2 FS w AFEsi
> #***************************************************************
> # 8. WE 249 M2l3} (Indexing)
> #**~k*****~k******************************************************
>
> diet.pre <- c(54, 64, 75, 49, 52, 77, 94)
> diet.post <- c(53, 60, 70, 49, 53, 70, 69)

> diet.pre
[1] 54 64 75 49 52 77 94
> diet.pre[2]

[1] 64
> diet.prelc(l, 3, 5)]
[1] 54 75 52

> diet.pre[-c(1, 3, 5)]
[1] 64 49 77 94

> diet.pre[4:6]

[1] 49 52 77

(o]

1) diet.prelc(1,3,5)19 #o] WEE o &5 (15 star o] <ol
AA AR dFH= HHE desid 9y dEe 54 A @t
Wold 4= 9l

2) d#&E [] <t ‘*“Ei 4 Al mfol (-) EAE AR A= e

) Y
A0l S A4S ASjsha Wl

o7k 791 dietpre WEo] 8§ Aol 458t e FUbE|RAb &
dietpre HE 2] 20 A Aol Q= Fho] 64Q1Hl ©] Fh= 87= Wby R AL

> diet.pre[8] <- 45
> diet.pre[2] <- 87

A =239 R A%



Sec. 2: 7123 R AR language)®] A&

Q49 Z27AF ¥ (Conditional selection)

&S (bracket: [ ] ) ol FA@W)AAAS} = ArAE AFE-So]
FHo FAHLAE 7MYl e 4EE S Ao 4 A
$88 ozl A AU K8 AEHIE RE QudE
A2 ARG R ShAL

(i)

> diet.pre[diet.post > 55 & diet.post < 70]

> #***************************************************************
> # 9. 849 WX A¥ (Conditional selection)

> #***********~k~k**************************************************
>

> diet.pre <- c(54, 64, 75, 49, 52, 77, NA)

> diet.post <- c(53, 60, 70, 49, 53, 70, 69)

> diet.post < 60

[1] TRUE FALSE FALSE TRUE TRUE FALSE FALSE

> diet.pre[diet.post < 60]

[1] 54 49 52

>

[1] 64 NA

> length(diet.pre)

[11 7

> is.na(diet.pre)

[1] FALSE FALSE FALSE FALSE FALSE FALSE TRUE

> l!is.na(diet.pre)

[1] TRUE TRUE TRUE TRUE TRUE TRUE FALSE

> length(diet.pre[!is.na(diet.pre)])

[1] 6

[eh&]

1) #AAMAR < ﬂrﬂr ;o >(E), =&, <=#FHAd Z2h,
>= (A7 2}y, 1=(FALETH & AR F Sl

2) w=dAAt® s (aND/2EAL), | (OR/EXE), ! (NOT/otHTh & AREE
F 9k,

3) is.na( )E WH &4 Fho] naflA] o -5 JAE FE FFoltt. o
T sl 1 wot) AAMARE 20 [lis.na(MEo]F) 1 o] Qldx
20 S A 248 AYSL WHY BE 2252 A9% 5
sick

A Z239 R A% 53
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AFAA rE 2AREA AL wel AEPY QA (Operator) &

A (<) sh B4 () ARAE BAN AESE YA < ok,

o APQARAL FAE (<) BFo] AT Rl FE AN

ARA5E S WE) oFl T A A Be AR @A Dt

1) a <-4

2) 4 -> a

& FARE dPARAZ o AT 5 A=) o
of st EAS gkt Brh. o] el

AF7A 2T AE, BA, E=EHIAAE dgddAst o B
AL ST} WS L QAR BR HhEEA & By ui).

4% wRAEeE ARAE EFEste] re J|EAQ HHo B S
A8 2ok Hol R e $Eagley AF Fzaly) whabd

57 Z23%9 R A&
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10. dlolE] Z#H Y 242 A3} (Indexing of data frames)

=
1}
9

RS o] &3 A FAEA A= dHoly Z#ddata frames)E 2 S
¥ dvolE 7t B Ay 2 Edolvh. t &3 (bracket: [ )bl 3
4 AEE Ze 2Ad FAE AREYE Ae Adetae 9 o4

ARlst ARG A vrEA dormw HA ol Ed F s Aotk

Ll

> #***************************************************************
> # 10. dolE Z# Y 249 M3} (Indexing of data frames)
> #***************************************************************
>
> Name <= c("AFA", "SARG, AR, R, AW, vHGn)
> Training <- c("Yes", "No", "Yes", "No", "Yes", "No")
> Sweetness <- c (11, 9, 8, 4, 1, 14)
> Saltiness <- c(2, 3, 6, 2, 6, 1)
> sensory <- data.frame (Name, Training, Sweetness, Saltiness)
> sensory
Name Training Sweetness Saltiness
1 Al Yes 11 2
2 £AEY No 9 3
3 Az Yes 8 6
4 FHRI No 4 2
5 Al Yes 1 6
6 e No 14 1
>

> sensory[5, 2]
[1] Yes
Levels: No Yes
> sensory[5,]
Name Training Sweetness Saltiness

5 AW Yes 1 6

> sensory([, 1]

(1] A/A SAEY 2xd ZrRa Ay #d
Levels: A%z AW A{A SAFY AR A

> condition <- sensory$Training == "Yes"; condition

[1] TRUE FALSE TRUE FALSE TRUE FALSE
> sensory[condition, ]
Name Training Sweetness Saltiness

1 Al Yes 11 2
3 Azt Yes 8 6
5 A Yes 1 6
> sensory[sensory$Sweetness > 5, ]
Name Training Sweetness Saltiness
1 Al Yes 11 2
2 &A%Y No 9 3
3 T Yes 8 6
6 A4 No 14 1

7 =239 R A%
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Sec. 2: 7]£3 Q] R o] R language)®] AH&

(e

1) delE Zelel A 8AE At AAAE (B, diuHoR A
e dee.

2) 91, 19,05 ol Polub A AFAA ok AE PA @
A% mE @ wE 4 A B

3 124, ), (®2, 915 2ol P ANYRE Pk Tl 5 Aol
g AExde 4Us 2o R@se 959 A9d 92 7Y
Aze dold TS 44T FE Ut

[}, 4] — A (Column}

d el e Z#H 9 sensory

l Data Editor [:|[_E|[g|
e Name Training|Sweetness|Saltiness
g 1 4 |ves 11 2
e 2 [BAEE]No 3
= 3 [ZFEZ |Yes 6

4 |ZAEIT  [No 4 2

5 Al ves @1 6

AEE! No /] |14 1

=

/

sensory[5, |

/

sensory[3, 2]

AN

sensory| , 3

EA =239 R A%
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11

X

oy = 2%

(subset, transform, split)

ko] o Ao A dHolHZH Y sensoryE AT AEIEFA sensory AWAFS
et HEolE wbE gEE devh gtk ZFEZEOA sensoryRRil
AR IR E A A,

(i)

> #***************************************************************
> # 11. "ol =Y F2Z (subset, transform, split)
> #***************************************************************
>
> Name <- c("RFAY, "GN, wgzhEe, wgRIe, wAun, v
> Training <- c("Yes", "No", "Yes", "No", "Yes", "No")
> Sweetness <- c(11, 9, 8, 4, 1, 14)
> Saltiness <- c¢(2, 3, 6, 2, 6, 1)
> sensory <- data.frame (Name, Training, Sweetness, Saltiness)
> sensory

Name Training Sweetness Saltiness
1 A Yes 11 2
2 &A%Y No 9 3
3 A Yes 8 6
4 FHI No 4 2
5 A Yes 1 6
6 #9 No 14 1
> sensory.Training <- subset (sensory, Training == "Yes")
> sensory.Training

Name Training Sweetness Saltiness

1 A5 Yes 11 2
3 27z Yes 8 6
5 A Yes 1 6
> sensory.modified <- transform(sensory, comp=Sweetness/Saltiness)
> sensory.modified

Name Training Sweetness Saltiness comp
1 A Yes 11 2 5.5000000
2 A& No 9 3 3.0000000
3 A Yes 8 6 1.3333333
4 AKX No 4 2 2.0000000
5 A Yes 1 6 0.1666667
6 ek No 14 1 14.0000000
> Sweetness.group <- split (sensory$Sweetness, sensoryS$Training)
> Sweetness.group
$No
[1] 9 4 14
SYes
[1] 11 8 1
> Sweetness.group.No <- sensoryS$Sweetness[sensory$Training == "No"]
> Sweetness.group.No
[1] 9 4 14

A =239 R A&
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(3]

1)

A

ke

(O o of i

subset ( ) &9 transform( ) T AEWUHLS A9 &
Uk subseto] dh9]] AMEE HolHZHNS wEY] AT A8 =
QIAFZ 8Fal transformo] A= W4 () A& 9%

AS dEIAR v ol St

split (sensory$Sweetness, sensory$Training)< Training ¥ E
AR Axh S VTSR Sweetness L (1HA A2 & IFIIAA
5 (lists) o2 A= £d Aot

sensoryS$Sweetness [sensory$Training == “No” 1%} o]

dolglxeele] 54 oo duzde ddait AAs wAAS AL
A7s split( )5 Adsh wwEL splic( )FF 7S

ol sl s A},

2% 39 doly T deubens AT & Yok = e
subset( ) TFE AMgElA Y dolEZydy Aezng

A% AL FYsEA 1 FRE OB olBUsel HAlE
o

Az Qeshes Aol

transform( )T E ©] &3t 7|E dHolHES AAF A¥E AMELE 4
delg=  Adstel 7] dolgze el F7bAY tE olFe
dolei a0 AgE 4 Uk

split( )

Shre 2WA JAAE 15 2%l (grouping factor) O F ko] 1R A AA;

dolElE afste Eow A

A =239 R AHE
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12. t]o]E]¢] *g H(Sorting)

X

sort YT order( )FFE 2 oldlstd HolHE my] A PP
Ro] 7hssith,

[iI%]
> #************************************************‘k**‘k********‘k**
> # 12. dlo]E 2] AH (Sorting)
> #**************k****'k**'k**'k*****'k*******'k************************
>
> diet.pre <- c(54, 64, 75, 49, 52, 77, 94)
> diet.post <- c(53, 60, 70, 49, 53, 70, 69)
> sort (diet.pre)

[1] 49 52 54 64 75 77 94
> order (diet.post)
[1] 4152736
> diet.prelorder (diet.post)]
[1] 49 54 52 64 94 75 77
> score <- c¢(32, 12, 45, 54, 98, 23, 4, 56, 12, 15, 65, 23)
> gender <- rep(c("M", "F"), 6)
> age <- c(23, 12, 34, 45, 23, 56, 17, 35, 32, 34, 65, 43)
> freg.score <- data.frame (score, gender, age)
> freqg.score
score gender age

1 32 M 23
2 12 F 12
3 45 M 34
4 54 F 45
5 98 M 23
6 23 F 56
7 4 M 17
8 56 F 35
9 12 M 32
10 15 F 34
11 65 M 65
12 23 F 43

> freq.scorel[order (freq.score$gender, freqg.score$age), ]
score gender age

2 12 F 12
10 15 F 34
8 56 F 35
12 23 F 43
4 54 F 45
6 23 F 56
7 4 M 17
1 32 M 23
5 98 M 23
9 12 M 32
3 45 M 34
11 65 M 65

A T21%Y R AL 59
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(3]
1)

2)

sort (diet.pre) & TYHEH diet.pred Z 24E QEATOE
AEAIZ WEE Aygloz EH3it).

order (diet.post) 9 A3} HE 1WA 7k 4% diet.post HE 4HH
24 497} eBAEo FANS 0 15 ANUS waTh. owA @
12 diet.post HE 1WA 24 530 2% A= gv|oy. =
15 1 =

S, 2%,.. wom 27 A 9 WHe A ge FHF
o},

order ( ) ghe A}zkol AEEA ApQlo)m 2
diet.pre[order (diet.pre)] ZAIE  sort(diet.pre)t T3+

ANE 4E F AL,
diet.pre[order (diet.post) ]9} #o] FHS o|F+= doly FZolA
stEo]l AY £AME Vsl E HE %9 dHeolHE AHEZ o

order ( ) &FE AFE3STH
9

sort () gFolA HExecoz AHEs A b decreasing=TRUE
A2 AFEElA sort(diet.pre, decreasing=TRUE) &} 9]
Qe

order (freq.socre$Sgender, freq.scoreSage)i gender® 12}
dH38tal age® 22k AEAS Wl 15 @ AANEH =X F AAMAE
HE 2 EY3lez olF MAWER §}¢] freq.scorelorder(), 1%
ol & A eAl ?

123t feq.score HOIEZH Y& gender, age
To® BN F Tt
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13.

X

39 HEE A& (Implicit loops)

108 AAredelA AFe F254 107kA e of
ol = Fxaohe] A Lshz Hee 4

zhzkol Bt = AR fsiAE A A
QIALE  “dataframeSvariable017”3} 7Fo] WHo|ES HlH7AEA
el ok ofA wl A= kAW Ro] ZEIHWdEA Thx
i for, do while 59 WFEFES AFE3tH a2 F1E 9@

Zolth, 2ejv AY 7hEst W2 sapply(dataframe, mean) ©]2H=
AFESA  dataframe®] 107 WHE 229 ’d‘\'—lL(meaﬂ)E AAtsl=
W RS ALESHE ol

olsh fatet ZHelEe] WelA

=
o
apply() 2 2 =4 W o

)

2

1S

B=3

ﬂ~ ofd E&
e 4y ¥0 XN oo Y &
Do gl Kot 2

-
n?L' n?L'

(%]

> #***k**~k********k**~k**~k*******************************************
> # 13. &9 M5 YL (Implicit loops)
> #***************************************************************
>
> Sourness <- c¢(8, 12, 3, 8, 9, 11, 9, 8, 4, 1, 14,2)
> Hardness <- c(6, 2, 9, 1, 7, 2, 3, 6, 2, 6, 1, 5)
> RedColor <- c(l6, 22, 19, 61, 37, 22, 31, 26, 42, 34, 26, 51)
> Product <- rep(c("A", "B"), 6)
> Resultl <- data.frame (Sourness, Hardness)
> Resultl
Sourness Hardness
1 8 6
2 12 2
3 3 9
4 8 1
5 9 7
6 11 2
7 9 3
8 8 6
9 4 2
10 1 6
11 14 1
12 2 5
> Result2 <- data.frame (Sourness, Hardness, Product)
> Result2
Sourness Hardness Product
1 8 6 A
2 12 2 B
3 3 9 A
4 8 1 B
5 9 7 A
6 11 2 B

A =239 R A&
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Sec.2: 71Z2A 4

R °d°‘](R1ar1guage)3] A&

Sourness Hardness
7.416667 4.166667

7 9 3 A

8 8 6 B

9 4 2 A

10 1 6 B

11 14 1 A

12 2 5 B

> lapply(Resultl, mean, na.rm=T)
$Sourness

[1] 7.416667

SHardness

[1] 4.166667

> sapply(Resultl, mean, na.rm=T)

23s 2.

> tapply(Result2$Sourness, Result2$Product, mean)
A B

7.833333 7.000000

> R.Matrix <- cbind(Sourness, Hardness, RedColor)

> R.Matrix
Sourness Hardness RedColor

[1,] 8 6 16

[2,1 12 2 22

[3,1 3 9 19

[4,] 8 1 61

[5,1 9 7 37

[6,]1 11 2 22

[7,1 9 3 31

[8,1 8 6 26

[9,1 4 2 42

[10,] 1 6 34

(11,1 14 1 26

[12,] 2 5 51

> apply(R.Matrix, 2, sum)

Sourness Hardness RedColor
89 50 387

o]

1) *apply( ) $FES AHEE W= <A} (arguments) & na.rm=T=
A=A na volEH e Agste Aol Frt.

2) lapply( ), sapply( )&se 1WA A (HllHZYd:  data
frames) ol 2¥A Az}l EA TFLE HEA =25 (1ist: 1) BEE
G HolE (simplicity: s) FEZE AL Ayghs H A

3) tapply( ) Fe 1A AR (HE: vector) S 2WA AL
factor) @ 1§38l ZF &l 3WAl AR FATgFE HE8AA
ol (table: t) AEIZ AWEE FHANY,

4) apply( )¥Fe 1WA ?lx}('ﬂfj’é Oﬂ sl 2HA oA (MARGIN: 1 =
rows, 2 = columns) W&oz 3HA QI FATSFTE HEAA I
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Sec. 3: L= 2] o] (The graphics subsystem)

1. R Graphics®] Device 7% ©]3]

plot( ) HEowg AMAE R Graphicsgl Device(lﬁﬂ:v'_ =4 39 _]')
qds gels ofw gels olslayl fd of elsel s
F718HE text( ), mtext( Y& 2B 7€V, AH T $£4, £F

AL /A1 A4S 218FE abline )55 AFEE R A}

(i)

#*****‘k*******‘k**‘k**‘k**‘k**‘k*******‘k**‘k**‘k***********************

# 1. R Graphics? Device TFZ& ©]3

FHRAA KKK KA KKK KA K KKK EXA KK IAXK K KA A KKK KA XA KK KA A KKK A XA KK KA XA K KA XK

price <- runif (45, 0, 3)
amount <- runif (45, 0, 3)
# @ plot: 2= A
plot (price, amount,
main=" A0, sub="¥ AEv, xlab-vxF g, ylab="yE )
# @ text: plotel H2E F7}
text (1.5, 1.0, "°] X°] (1.5, 1.0) $IA")
text (3.0, 2.0, "°] *°] (3.0, 2.0) A
# @ abline: plot°] 24 F7}
abline (1, 2)
abline (h=1.0, v=1.5)
# @ mtext: plot oMo HAE F7}
for (side in 1:4) mtext(-1:4, side=side, at=2.3, line=-1:4)
mtext ( paste("side #", 1:4), side=1:4, line=-1, font=1:4)

V V V V V V V VYV + V VYV V VYV VYV

(o]

1) runif (45, 0, 3) TFE 0HEH 3AoldM FIdEE FEIFES
o] &3] Aoz 45/1E AT}, (r: random, uni: uniform
distribution, f: function)

2) plot( ) FFelA x= , y= 3 o] vlo|H & AA3}e 719=8
AREEA] e Aee 1HA 9EE price’t xFOoE 29 4¥E
amount”} y

3) AlFold F
Apole] s leigit.

4) text () FFE WA A, 29 AR HESA 3AA DA<
A2ES 7hed AdR AT,

5) abline( )¥olA abi= a + bx 9 I dAH 71&7] e (a,b
YAow AA wol 19 ool AME FAAEG. (a, b) B4 HA

v

(h=1.0, v=1.5)% o] IAE dHsd h= FHA HARHAAZ

rir
o2

B 5 HAEE A4 @oE 9¥9¥ 9t 34 UIE
=]
h

=

p
L
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Sec. 3: 1| =2] o]3 (The graphics subsystem)

FAA AEAA GO Fo] 27)9] AAL Fbe,
(

6) mtext Ve text( )T €8] A9 (margin)d HAEE
= a = | of| A

2)
2 7hEdl side® Oﬂ‘ﬂﬁ‘?i %’4‘1 GRS
AAWEEo 2 18E 4), 2 2E

AACA  FF HEE apgERo R 91X,  fontE (HXAES
%A%k (1=normal, 2=bold, 3=italic, 4=bold italic)&
A7) 1A ARE-ghet.

@ mtext l‘f—%-‘% = o A48 AHEEE &)
B AR AR AR 7IAE side #ol2he EAAAL (1,
2, 3, 4)E‘r—c SAMENE MAER M7 T NEES A 5y
|7

olae = Sl& Zloltth.

> paste ("side #", 1:4)
[1] "side # 1" "side # 2" "side # 3" "side # 4"

mtext(“o] W B AE” side=2, at=2.5, line=0, font=2)% «o¥] BAEr gl
AR 2 25 AAY #HAEF 259F oA vpEE A A ekl
Fo 2AE FA sk WHEolth

HAE gk Qah d8EE X 14 F(1,0,1,2,3,4) 7 2ol #E}
YA side=1:4, line=-1:4, font=1:4%} o] tE A5 AH 3ho)
HE7E s Afols Ad 0 HEe %R A QIREe] AF
RER gk okgl (1) @€ 2 AdE Yk
M

> mtext (-1:2, side=1:2, at=2.3, line=-1:3)

@

mtext (“-1”, side=1, at=2.3, line=-1)
mtext (“0”, side=2, at=2.3, line=0)
mtext (V1”, side=1, at=2.3, line=1)
mtext (“2”, side=2, at=2.3, line=2)
mtext (“-1”, side=1, at=2.3, line=3)

vV V. V V V

for(side in 1:4) mtext(......) T side A< 15 47-4 W73 AlA7FAA
mtext(......) F-g 49 APstehs FEOITh side g 1S L Z ] o},
= AAE JHe7IEE 43 AAY

o

mese( ) BEl WS QA AEHE ofE o e A WES
Fobdsh ohle cha sl ¥E FE QAT relels] EQol

A =239 R A%



Sec. 3: L= 2] o] (The graphics subsystem)

EdHon ARt A7 AR Al
714 EFHeldhs A& WEel fcks Juuck: A% DA
3 A48T & ot 5F AL redez FAW ficd o¥ )
AR ol RS FHI) AP Fhe Aol

7 =239 R A%
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Sec. 3: 1| =2] o]3 (The graphics subsystem)

[z 2]
@ plot: 1A P4 - xF3} yFO2 PAAE box F9& 1YIoletn

Fi

=q=
< |
) < 5 o
.
.
.
w | o
o
.
6
o ° o @ @
o |
s B
. .
EL] °
77 o 5 4
w2 . °
= N 2 @
o o °
o | s 5
e .
@ oo
5
0|
=
T T T T T T T
0.0 05 10 15 20 25 30
XE ot
FH=
@ text: plotd] H®AE Z7} - 4z s

A 1H 9 (plotting
region) ol HAEE 4% 4 At o] Ade Wold Aol iEd
FAAAE text( ) HRE AMESW 2R9e w@REe shuol

e o

EHS
a
i o
o
o
0
™~ 7] o
& o
N o
= S ol 20| (3.0,
N ¥
El ° s> &
2 - . o
W
8
©° ° 3 »
- s
N
a4 ol 20| (15,1.0) #x 2
R 5
& LI o .
4 s
o -
o ° °
=
T T T T T T T
00 05 10 15 20 25 30
x= ofy
FH=
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Sec. 3: L= 2] o] (The graphics subsystem)

® abline: plotel FA F7}, plot(h=1.0, v=1.5)9 xx}Ho]|
text (1.5, 1.0, “°] Zol(1.5, 1.0)9YH~) A& ZAd HXEY}
BAIE = X Foolt).
= A=
@ o
o | ° o ¢ E
il o, :
i} o S 5 2
.}(}}(‘ s o
=2 & e
T T T T T T
0.0 05 1.0 15 20 25 3.0
x= et
=
@ mtext: plot ojWle] HAE ZF7} - oA H+= uvpe}l o] side
#15%E 5, 4, 4, 2%°] R Graphics 7|3 AA o9 glojr}h. t&
sectionold &/MEE par(mar=c(9,9,7,7)) % o] par( )FFE
AFESE Tl oW V)R A ghS WATE = Qo).
3
=S ?
0
2 o sidg #3 -1
o | ©
a4 ’ .
5 o ° . A
v 242, ’ . . g
> @ ° ° o
o ® [l AW 2P 3 ’
= oM R
|
sida # 1 ‘ -010
T T T T 0 T T
00 05 10 15 20 1 25 30
2
x5 2ty 3
FH= 4
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Sec. 3: 1| =2] o]3 (The graphics subsystem)

2. IHPZE QAEE o] 18]7](Building a plot from pieces)

dot ) BEE AFEAA ksl aRd TdEE B9 We o] uw
golEe] slgets AEe EASL, dkd AAse] xFu HE
YEH AL boxE 29 F Z4F AEY S QlEstes dAE 23eta

N Flol

7b Aol Ade g AE QA4S S points( ), axis( ), box( ),
tide( )4 A OR JFealth ER par()FFE ol 8t gz Al
A, plote] A7 R IR, w2 A7), A ST AlFARD AAo]
7bsstdl o7 E oME FASkE A M(mar= ) ARERE AUlSER
UnAls Eegs xR ] veith

Olr

N Ll

FHrAK KA AKX X XA KA Ik h ok h ok ki hh ok k kAR R KA XX A XX KAk k ok ok kkkkkkkkkkhkkkxxk* %

JYPEZE 24 HE o] 18]7] (Building a plot from pieces)

#***************************************************************

price <- runif (45, 0, 3)
amount <- runif (45, 0, 3)

par (mar=c(9,9,7,7)+0.1)

plot (price, amount, type="n", xlab="", ylab="", axes=F)

points (price, amount)

axis (1)

axis (2, at=seq(0.2, 3.0, 0.2))

box ()

title (main="F A|&E", sub="% AHF", xlab="xZF ¥, ylab="yZF ")

(&)

1) par() il YEIAEW o] FFE AMGSHA AT F Ade WFE V2ol
9, 279 719= U= help (par) S YHIRH

2) par()$mar< oW VRS EFHIFEd c(5,4,4,2

k. WE Y] Ul AAA gtoge] ofw F & 9n

Fo| AgstA g Fo| H7| fdA Hag 7| Ful gro S
W22 par(mar=c(9,9,7,7)+0.1) X¥ par(mar=c(9.1,9.1,7.1,
ow AolE J#§lrt. +0.1 WAl +0.55 AFESI= ol F FAI7F §ltt.

3) plot()UAZ type="n"S AAI}H A (points)S HAv HAE FHA7H
axes=F¥ HE & 715 W ozl Az, EolE, & g¥tx HolxA] I
gt}

4) axis() gl QAR AIEHE UL S5W (side) WEE JH|FTF. axis(3) S

JEsmA 2 x Fo e Fol AdE slott.

V V.V V V V V V V V V V V.V
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[O3Z B

@ plot (.., type="n”,..): &9 @ points (price,..): &

R Graphics: Device 2 (ACTIVE)

R Graphics: Device 2 (ACTIVE)

@ axis(2,..):

Hy

@ axis(l): x yE, tickA7

R Graphics: Device 2 (ACTIVE)

R Graphics: Device 2 (ACTIVE)

- 4 -
s <] s
r T T T T T 1 r T T T T T 1
00 05 10 15 20 25 30 00 05 10 15 20 25 30

R Graphics: Device 2 (ACTIVE)

R Graphics: Device 2 (ACTIVE)

FH=
4 . - E1 77 K -
< | © bl < | ©
N w
00 05 10 15 20 25 30 00 05 10 15 20 25 30
xE o
=H=

EA =239 R A%
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Sec. 3: 1| =2] o]3 (The graphics subsystem)

3. 29X HA 22]7](Combining plots)

JHZE FEEt BY 2899E 2] BE 1R U] ol A9
JEE RS Rgow wiAEE AU dof & wE el =&
RO|AE olRtt o ek T s shube] agldole] mAEe 2]
7bsetth v ol 3 o7k & ¢ Qled olgAl B3 A]lE
FAsE V159 3 S st a”del oy e agzE AA

T1el= Aot

PCA 5 vars
P [@]

PHRCOMPLX = dafs, car = cor

Fertiity

g

Examination

| Education

2

[1-3) 605 e o rJ
;ill:l-:I:l ee

Clustering 4 groups Factor 1 [41%)] Factor 3 [19%]

Gmups
| |
B0 80 40 20
1 1T

ojflo=  J|AEIRMI FEUEIHS I8EFE hisy )T,
curve(dnorm(x)) FE AREEAAM TUEZ HAAH aErE AFHERES
Sk}

(i)

#***************************************************‘k**‘k**‘k**‘k**

# 3. Z2:WZ HAA 2¥]7] (Combining plots)

FHRAA KKK KA KKK I KKK K I I KKK KA KKK KA EK KK KA K KK KA A KK KA XA KK KA XA KK KA XK

count <- rnorm(200)

hist (count, freg=F )

curve (dnorm(x), add=T)

graphics.off ()
(fddddddssssdddddaaaadddddit

count <- rnorm(200)

hh <- hist (count, plot=F)

ylim.hh <- range (0, hh$density, dnorm(0))
hist (count, freg=F, ylim=ylim.hh)

V V.V V V V V V V V V V V V

curve (dnorm(x), add=T)

70 A4 =219 R AHE



Sec. 3: L= 2] o] (The graphics subsystem)

(o]

1)

graphics.off ()& R Graphics Device(ZIEZ FHHP HE
o]

271371 Eeltt. T3l AT #esttttesittt FEA A7 A
ag7] AsE @ sa ®4 dedl 3 vise d8dA HA
ag71E vl i AFehy] f& adE 3 FE x27|s A
Aoltt.

hist )05 QAR freg=rE AMEE Z& Yz yFHE
W% (count) 7} o}l Y% (density) & &}o] S| AE1Y
(histogram) s 18]7] ¢ alA]e]t}.

curve ()= < (function) S QX2 Hholx YT E EFHIF=
gg=o|tlt, dnorm ()& AFEXS WESHEE curve (dnorm(x) )=
Ay AESAE EYdEnt. ol add=T IAE AFEFoEMN old
plotel AA 2E71& 3830,

hist (count, freg=F)°lAl count#< rnorm(200)°] <J3] U=
ARE7] wiEe] hist(OFF JAR ylim(yHF W limit) &
AbESHA] oW A oR yHSITE AAEH Fd =8 A AdRvt
e dadel BAY 4 . dfvkstd FAe Hugke

7
dnorm (0)=0.3989%1d o} 183} o] countd HWEZ} 0.355 %

f

3

il Pr% e ddE B A3 range( ) Tt ylim A
A RS A%, ylim @ ylim =c(from, to) W2Ao=®
A A3s=d range(0,8,5) 7t c(0,8)F o] <z HA,
Aozt 9gE %42 Z¥€37] wWitd ylim.hh <- range (0,
hh$density, dnorm(0))et #o] (0, 3J|2EITHo Urwg,
0.3989) AM7A #& 7HA L ylimp— AAsE ®o},

hh <- hist(count, plot=F)¥ d|AEIHS g7 &1 BE A2t
S WS nhol A AE}) HHTT:OH hh$density S rnorm(200)°l
o8 AAHE gEY LEHEIF HE Aot}

Histogram of count

/ \

0.35
|

020 028 030
L L 1

Density

015
1

010
L

000 0.05
L

7 =239 R A%
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Sec. 4: R ZE I R programming)

1. &< 7 9(Definition of Function)

RE & AREET 21 Rel VIEAoR FAHUAY AMEAE
AAR A R OATIAC AHCd= AF T (functions)E &
olsfisti &gdtrhz A& uiith obA & R QdolE AN FE
Aejstar 2eafE G Wil opuAN e FE A osta
Ao s ARSI AV HA Aurhes skt

(1%

#***************************************************************

=) 2~ . . . .
# 1. 35 A9 (Definition of Function)
#*****‘k**‘k*******‘k**‘k**‘k**‘k**‘k**********‘k***********************

my.graph <- function (x, xlab=deparse (substitute(x)),...)

h <- hist (x, plot=F, ...)

sd (x)

m <- mean (x)

ylim <- range (0, h$density, dnorm(0, sd=s))
hist(x, freg=F, ylim=ylim, xlab=xlab, ...)
curve (dnorm(x, m, s), add=T)

}

VV 4+ + 4+ + + 4+ + +V VV VYV
0
A
I

my.graph (rnorm(150))

—
O
==

]

1) $A 9 dAE 9¥Esy] Hel  my.graph (rnorm(150)) ©]2aL
A s| B A Error: couldn't find function "my.graph" &
A4 wAAE wA & Foltk. F my.graph#ts o9 e
EABHA 7] Wil AHEE  gltke ol

2) ¥ Aok 71 EE A (expression) & Uadt P,
Mol E <- function (Y8 & AAh) (F7F 4 44 &
oj¢t o] AoH FeE AREATE TErolE (1Ah ) B 9E
o A2 s FEHI( ) g AT AH APEE FYT

A Al €k,

3) deparse(), substitute ()3l sk 4 Jas

4) ¥4 Ao vl function(, ...)AH 3T ote] AEH vIHE 3=
BAE T2 x9F xlab o]9lelk hist () Fel ARE 7Hed ylab= &
oy 7HA AAE AMEE £ JEE AHYg Aotk my.graph
(rnorm(150), ylab="yZ%”)o|gtal YHPH A},

Ha
R

o

_E‘
il
Y
- 1
)
N
o
M e

o rlo

2 o2
n
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Sec. 4: R ZE I R programming)

Zzagye e FES Bd 459 9AE 2P 2= A
BAER olFolAh. oldF ARG hed 5P £2AS wE:AE
Bk EE oWl 20 WHAD W AR A AR S

MRS oJslEa e T of Al AREE = Tty sk gAellA

AuR7] whEeh

[HI%]

7 =239 R A%

rorr

> #***************************************************************

> # 2. 3 Ao} (Flow control)

> #***********~k~k**************************************************

>

> # while (condition) expression

>y <= c(5, 7)

> x <- y/2

> while (any(abs(x*x-y) > 1le-10)) x <- (x + y/x)/2

> x

[1] 2.236068 2.645751

> x"2

[1] 5 7

>

> # repeat{expression; break}

>y <= c(5, 7)

> x <- y/2

> repeat{

+ x <- (x + y/x)/2

+ if (any(abs (x*x-y) < le-10)) break

+ 1}

> x

[1] 2.236068 2.645751

> x"2

[1] 5 7

>

> # for loops over a fixed set

> x <- seq(0, 1, 0.05)

> plot(x, x, ylab="y", type="1")

> for (j in 2:18) lines(x, x"j)

[BH&]

1) while7 %3 repeat7®2 y #ol thet AF (square root)
A4FSH= Newton’s methodE T&T Zolu,

2) whileT"H< abs(x*x-y)#o] e HT AtsE ZAES A7)
BAe A (x + y/x)/28 A% AN xthe wgel gs
Aoltk.  abs(x*x-y)#ol e Huk AA =W wEAS WS

LT
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74

whileT & TR,

repeat{} TS FTEFA FTEI() o xE AE 0E S}, if
() break 729 #ZE <t XS WXAIW WS WFI (break)
repeat{} T Woz yrtA Hr}. Hh2o] g HEtt, while &9
TUs 27 2HS A% & Qdrt.

for () TS @S 2%E 187bA WAAAVIAA  AFFA (7,
¥ys agA "ok kel 197 HW 9 ol (5 in 2:18) %

=

o oy

3

X7, ., X
WEA T A FEIER for () o] TR

plot () &olA type=71” o|gt= CAE Al&ded Y xd
(Line) & AAshe lelvk. &% 18 Argslol @t

“

oz 4

[T Eot]

10

08

08

04

0.2

0.0

0.0 02 0.4 0.6 0.8 1.0
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Sec. 4: R ZE I R programming)

. Z#A 9} H-8-F<(Classes and generic functions)

4

N A (Objects), & 22 (Classes),
gole ZRIYYSE w97
AA e = 2 ok

A (Attributes), W22 (Methods) 9} 22
Qoleb ohrAlm olMstm ol
wpel R LA AEas] e
A S, AREA AR A

F5olstA AraEdAnt 2 g

A shA ol B WEolE Alskes Ao R Al Eth
E2E77E A2 AP BeEs el o] gl EAWe]
BE2AE dolRE ¢ HA(ttes)= AR o HAR

e oA A E Rbmi <- t.test(p.bmi, mu:22.5)‘j4'71:_ HHol = p-bmi
E dolHE 7M1 Bt 2259 YA HAS FHST F
A3gE Rbmivhs o529 WMol Asiel= Jlolth

Rbmio} Zo] WFo]|E&L ITEZTE A JHSEH “One Sample t-test” o=
AU o] FHE “sample estimates(3EE T X))’ H 25.230137HA]
=gt

print.table(R.bmi) = o= printlj/]"f H g5k (generic function)—%
Al EAEXAEAY Rbmi A9 Z 2~ (classes) 7}e-d] table®] 2}

S~ £A4 %}C(Attributes) 55 29 v /&8

ttest(p.bmi, mu=225)$pvalue = RbmiSpvalue?t ol 54 HA#S
A = et ol RelAMe SAEY Adgko]l SHA A4S

7L RA G E A7) wEel Zhs gt Aol

methods(print) 2Fil Y HH FYUAE ZHET F Qe B #HRE

m5o] wold Zolth oW e AR wl A T

HaE7E A e

printterms®bmi)E AFESHA AIgS FASHE 4 24AE THeE= &
o]& I35kl RbmiSpvalue®t o] TEiAFHUFs g0, FAo=

@)
ARARES 018 F YoM FAx, MRS, £4 59 AEE
ol Eal guglc
FA 2239 R A4S
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Sec. 4: R ZE I R programming)

(i)

panel

nolgAln mFAln n
weight <- ¢ (93, 82, 80,
weight

93 82 80 67 72 69
height <- c(1.72, 1.
height

1.72 1.81 1.70 1.69 1.83 1.76
bmi <- p.weight/p.height”2

[ela=}

67,

81, 1.70,

bmi
31.43591 25.02976 27.68166 23
bmi <- t.test(p.bmi, mu=22.5)
bmi

VV—=VV—VV—VV—V V V V VYV

1]
p.
p.

1]
p.
p.

1]
p.
p.

1]
R.
R.

One Sample t-test

data: p.bmi
t =1.7829, df = 5,
alternative hypothesis:

p-value =
true mean

> print.terms (R.bmi)
Sstatistic

t
1.782864

Sparameter
df
5

Sp.value
[1] 0.1346972

Sconf.int
[1] 21.29375 29.16652
attr (,"conf.level")

panel <- C("O]'/\E}\\l", "7\:!%}1\_]_", w7

n 7} 7} =]

two.sided One Sample t-test

FHrAK KA AKX KX XK KA Ik ok ok ko ki ok ki ok hkk kA kAR AR XA XA X XK Ak k ok ok k ok kkkkkkkkhkkkxx* %

# 3. =9} WEs (Classes and generic functions)

#***************************************************************

uaogu, u7;”1i_1|]u)

vvé]oé"

69)

n;—”}ﬂl-!n

1.69, 1.83, 1.76)

.45856 21.49960 22.27531

0.1347

is not equal to 22.5

95 percent confidence interval:

21.29375 29.16652

sample estimates:

mean of x

25.23013

> print.table(R.bmi)
statistic parameter p.value
1.782864 5 0.1346972
conf.int estimate null.value

21.29375, 29.16652 25.23013 22.5

alternative method data.name

p.bmi

A =239 R A%
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X

%/

[1] 0.95

Sestimate
mean of x
25.23013

Snull.value
mean
22.5

Salternative
[1] "two.sided"

Smethod
[1] "One Sample t-test"

Sdata.name
[1] "p.bmi"

> R.bmi$p.value
[1] 0.1346972

o]
% totest()® FANS wWel Ave oe A £4e AT Qe
27ke v oga g

o

1) statistic(BAIH): t-testE TPz tde BRI tEAH
#k

2) parameter (A} : tBAFS Ay H8 AFE df Fe A
A% gk

3) p.value (7o 8%E): statistic @#ol NFe= p value &

4) conf.int (AF 7 AFEFFE attr(,”conf.level”) = 0.959 49
R Rt =) el i & i i R A
5) estimate(FAXA): HEHA FAAHO|EE mean of xdF= A9}
BTG

6) null.value(AF7F2 714 A): B H o2 E meano]dt= 219}

5ok

7) alternative (WRB7Md): Wig7lde] &2 HAd TX|Y olm=R

FEAAE 9v|st= EAF two.sided
8) method (BAIAAl) : ST FAEA Hate] olF
9) data.name (H°]E]): ¢ dHo]E e o]&

T A7 FAJD el whel AIbgre] ZHA H= S R

=Z27%9 R AHE
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Sec.5: 24} 37 #A+ (Session management)

1. &4 -F7H(The workspace)

RS AMgSA dlelE A Fg]
Asicrt BEEolEA  Fuks|of
$7F Ak ThEell RS ThAl AA]

2=
7
o ATy st #AECdA #F
A]
Ak

olr
-

Edit Misc Packages Windows Help
Source A code,,,
Display file(s),.,

Load Workspace, .,

Save Workspace.,, e e e e e e e e e e e e e e

to o o rir wle

off 2 ¥

= Tt
37 A% B X AR 7
Load History...

A 1A} Save History, .,

he workspace)
e e b ke e e b ke e e ke ke e e

RGui®| [File] "l77ollAl Load Work..., Save Change dir.. ==
. . m o Brint, .. "%I"I'I’“j‘\l“
Work.., Load Hist..., Save Hist... H#H< = 82, 80, €7,
- — _ 1.81, 1.7
AFEElH H =49 R console®| A AFE-E Exit ht/p.height”2
TBmL TEest (p.bmi, mu=22.

N HHAE YR AL > 1=()
[1] "p.bmi" "p.height" "p.we

(i)

#**‘k**‘k**‘k*******‘k**********************************************

# 1. ZYFZF(The workspace)

FHRAA KKK KA KKK KKK KKK EXA KK KA KK KA AKX KK KA AR KK KA A KKK XX A KKK LXK KK KA XK

rm(list=1s(all=TRUE)) # EE 74| (cbjects) 17

panel <- c("°o|&Al", "HAfFAlr, vA@AEr, Az, rHPGr, AW
p.weight <- c(93, 82, 80, 67, 72, 69) #%$ kg

p.height <- c¢(1.72, 1.81, 1.70, 1.69, 1.83, 1.76) #%9%| meter
p.bmi <- p.weight/p.height”2

R.bmi <- t.test(p.bmi, mu=22.5)

1s()

1] "p.bmi" "p.height" "p.weight" "panel" "R.bmi"

save.image () # .RData°l A5o2 A%, R AlZ Al AF load
savehistory() # .Rhistoryel] A&o2 AZ, R AlZ Al A5 load

# 540502 AT AFsa B2
save.image ("C:/Program Files/R/R-2.4.0/work.RData")
load ("C:/Program Files/R/R-2.4.0/work.RData")

# 5ol o® WHo] history AL B8 L7
savehistory ("C:/Program Files/R/R-2.4.0/work.Rhistory")
loadhistory("C:/Program Files/R/R-2.4.0/work.Rhistory")

VVVV V V VYV VYV V—VVVVVVVVVVYV
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Sec.5: 2] 37 #A+ (Session management)

X

%/

(o]

10)

1s ()BHEAE AFEstE A Ag3del AAHANE HFES] 555
A F Ak, mOBEHAE JAE AAZT o ApEgr).

(list=1s(all=TRUE)) T EE /MAE AAS e YHOZ AF7HA
dlolEl & AestHA S Z4F ¥FES BT AASL A9 ins

27157 W Faapet.

panel <- c(“olwEAal”, )3} o] WEHE AAI I rm(panel) ol
gHEolg ALgSA o] AMAE A7 HAZA AAEA panelelEhE
Aol B S YA 2 ke FASAL AT Addel AET 4+ Ar.
o]& panel®] R ZAAF7F (workspace: T4 HWEE]) o AFHo] 7]
Wit el rE FRAEA AABAL ALHA  Reow
Hrged e ZE MAES AFAA Hol thgdd rE A AYAA

panelelgti Y=E3HE O o] Fasdk o]Fo] ofyr}.
save.image () H < dA AYF3FS 71 E3Y .Rpatadl] A3},
save.image (“"Egol B /ZH AR /H Yol F .Rdata”) B H
A9dEs AL FdolEgs  Ad  AAHE W A&
load(“..”)H#HoR ¢oEd F Uvt. A5 mEAeE FEdTE
ME e ogom AAs AY W& wE olEole 7wl

&8 w7t vk,

save.image () B# S AMES Aol Yt tFel rS HAAZES
[Previously saved workspace restored] g HAAT
849, r& 4 .Rpata FLo] AFH FAATHE FQA7EA

rm(list=1s(all=TRUE)) JH O = AAFE %7)8}g =
save.image () WHE AFESH vl R 23 A= %7]3}E .RDatas
Y5tz 237k Hjo A Hrt.

save.image () WH§lel R FTEHH quitOYW qOS AME3H
workspace imaged AFT ZNA EolEo}

savehistory () + JIREE AF-8-3l A Sk, 2E

W&ol .Rhistorydte FHdel| AHaetw o] Y HEF  RDatadt
w7 R R OAIZE Al AHE B9, sEx 7] (119 (L1 E
AHEEA AP HEHolE LEZLE o &5 4 ).
.Rhistory 394 HX2E uldo]m @ Tinn-Ro|A] ¢lo] 5L 4= 3o
WeS 27 ALY o r AF A (119 (L] 712 EYS T Uds
HEols oAk jivth.

savehistory ("Eto| B /EE A 2 /3 U] F .Rhistory”) §H 2=
71 948 F2EHE AT FAdo)ES ARZE £ deH
loadhistory () ¥ & AME3IA 718 3| ~EE #Yds AT 4 drt.

RGui9 [File]®lFolA Save to File.. H#HS Al€3)4] R Console
y&S 92E gd=2 AZgE 5 9},

=Z27%9 R AHE
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EFT A}8-317](Getting help)

W ALgAEe] Zrade] ARsHs £EW ASS Felgshon ofw
ZRIYPOIE AW FERYAA WSA FBAE s 0] of
Telgolth Egwe ofw Andr WME Sz e AHe
PPAAGE WS 2] v,

(i)

(e}
T

>
> # 2. AF&-317] (Ge
>
>
> help.start ()

If

> apropos (1lm)
[1] ". C anova.glm"
(3] "._C_glm"
[5] ". C_1lm"
[7] "anova.glm"

[9]

"anova.lm"

[11] "anova.mlm"

[13] "glm"

[15] "glm.fit"

[17] "KalmanForecast"
[19] "KalmanRun"

[21] "1m"

[23] "lm.influence"
[25] "model.frame.glm"

#***************************************************‘k**‘k**‘k**‘k**

tting help)

FHRAA KKK I KKK KKK KK I EAA KK KA KKK KA EK KKK IR K K KA A KK KA XA KKK LXK KK KA XK

updating HTML package listing
updating HTML search index

nothing happens, you should open 'H:\SWsource\R\R-2.4.0

\doc\html\index.html' yourself
> help(c)
> help (plot)
>
> apropos ("test")

[1] "testVirtual" "ansari.test"

[3] "bartlett.test" "binom.test"

[5] "Box.test" "chisg.test"

[7] "cor.test" "fisher.test"

[9] "fligner.test" "friedman.test"
[11] "kruskal.test" "ks.test"

[13] "mantelhaen.test" "mcnemar.test"
[15] "mood.test" "oneway.test"

[17] "pairwise.prop.test" "pairwise.t.test"
[19] "pairwise.wilcox.test" "power.anova.test"
[21] "power.prop.test" "power.t.test"
[23] "PP.test" "prop.test"

[25] "prop.trend.test" "quade.test"

[27] "shapiro.test" "t.test"

[29] "var.test" "wilcox.test"

". C anova.glm.null"

". C glm.null"
". C mlm"
"anova.glmlist"
"anova.lmlist"
"contr.helmert”
"glm.control"
"hatvalues.lm"
"KalmanLike"
"KalmanSmooth"
"Im.fit"
"lm.wfit"

"model.frame.lm"

A =239 R A%



Sec.5: 2] 37 #A+ (Session management)

[27]
[29]
[31]
[33]
[35]
[37]
[39]
[41]
[43]
[45]
[47]
[49]
>

"model.matrix.lm" "nlm"
"plot.lm" "plot.mlm"
"predict.glm" "predict.lm"
"predict.mlm" "print.glm"
"print.lm" "residuals.glm"
"residuals.lm" "rstandard.glm"
"rstandard.lm" "rstudent.glm"
"rstudent.lm" "summary.glm"
"summary.lm" "summary.mlm"
"anovalist.lm" "glm.fit.null"
"kappa.lm" "labels.1lm"
"Im.fit.null" "Im.wfit.null"

> args (plot.default)

714 qecoll gt 7] ARE
WES AR S gdod =

Al o]

Conso

function (x, y = NULL, type = "p", xlim = NULL, ylim = NULL,
log = "", main = NULL, sub = NULL, xlab = NULL, ylab = NULL,
ann = par("ann"), axes = TRUE, frame.plot = axes, panel.first =

NULL,
panel.last = NULL, col = par("col"), bg = NA, pch = par ("pch"),
cex = 1, lty = par("1lty"), lab = par("lab"), lwd = par("lwd"),
asp = NA, ...)

NULL

[e1&]
1) help.start()E crand] #H&Esle] =27 peo] dE E2ds FH

bl =
E5Y htmlEAER YUHolER  Fo Eew 9 B

AN, EET Aol E

1E

2) help(c), help(plot)$ #o] FFu HWHo o|F2 &l U+
AHER, Al Fol A A9 help(BEo]) ¢ o] EEds 9T
T Uk, o] W =% A Aol AT

3) Ué‘j’é‘ﬂ‘/} sto] ol5S WEE| 4A B ul apropos( ) 5 AFE-3A
MAE A He =8 7R 4ds] fF&sith. oW &35 gl
“test”9} o] wWEE otd EAE AHA testFAES ETsIE
WHEoly s AME 5 3 WEE §lol Im(linear model®]
oFal) 7 ol FIEE dgsA #d gHAY FFE AAY F=

ATk,

args (plot.default) A ¥ args () &l gFolE .defaultE QA=
JEshH  7]E AR} (default argument) @S 7T e T4
AT NNHe=7| 2% ARE A YEEH.

H7] 934 help(package=qcc) 2] 9]

leoll plot =& wA el Q= AAE vtz dYAA = F vk

7 =239 R A%

=
T AFE odlexamples) s EHQ1EHE
EZxolgbH h elp(plot)lj/]'t WYy B\ example(plot):—.z AFEEIA R
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@ The R Language - Windows Internet Explorer (=[=] =]
\:J\_/ [@w 2.0%d html 41| x || ive Search P -
% [ The R Language [7\ B B & B EmEE) - R0
Statistical Data Analysis
Manuals
An Introduction to R The R Language Definition
Wiiting R Extensions R Installation and Admiristration
R Data Import/Export R Internals
Reference
Packages Search Engine & Keywords
Miscellaneous Material
About R Authors Resources
License Frequently Asked Questions Thanks
FAQ for Windows port
W TEE | 23 20 5H R100% ~

> SddolE

A,
ki
o
=3
jus)
=
=
-
S
R

R click == ENTER 712

E& HOZ U2 HOXZ 052U

S =)

oe

Rr Ha\p on ‘plot’
e #Y

®

Examples:

plot (cars)
lines (lowess(cars))

plot(sin, -pi, 2+*pi)
## Discrete Distribution Plot:

plot (table (rpois(100,5)), type =
main="rpois (100, lambda=5) "}

plot(x <- sort(rnorm(47)), type =

## Simple quantiles/ECDF, see ecdf() {library(stati

points(x, cex = .5, col = "dark red")

10

05

"h", col = "red",

sin (x)

"s", main = "plof

L1 R RConsole

oY HE e HAN Eg
> help (plot)

> example (plot)

plot> plot (cars

plot> lines(lowess (cars))

plot> plut (sin,
17 8

plm:) plmEtEablEtI‘DD)s(lOO 5)),

e E}°Wﬁ}“77}21 7]‘43]% 3

rpois (100, 1

amb
ﬁl°]7] E‘iE E}ﬂﬁ}‘:iﬂ}ﬂ 1A= &

-1.0

)
A2 BE L FAFEAA FlEAE F... T

type = "h", col = "red",

>

o%
N
%
ki
oo
mﬂ

plotell o Fol

270E AHE A A E example

WEE Abgete] A3

EA =239 R A%
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X

7] X] (Packages)
AT 7IA FEo] W 22 ARl FARS EEY
W7 A AAE QR A FANE 7M. et

= qec(Quality

Control Charts) H7|AHH 132 SAALE TL=E st 4% Rel
GaR AfREol wEol ¥ AYAE AgAE Aol Tk

(i)

%/

#************************************************‘k**‘k**‘k**‘k**‘k**

¥ 7] A| (Packages)

FHRAA KKK I A KKK KA K KKK AKX A KKK AKX KKK A AR KK KA A KK KA A KKK A A KKK LKA KK KA XK

if ('any(grep ("gcc", installed.packages()))) {
install.packages ("gcc", repos="http://cran.r-project.org") }
>
Datasetgc <- read.table(
"http://www.sensmine.com/data/¥ A #2]1.txt", header=TRUE)
attach (Datasetqc)
batchdata <- tapply(
R.AttriOl, list(F.Sample, B.Session.No), mean, na.rm=TRUE)

vV + VvV + V V + V V V V V

> # Xbar Chart Z18]7] (Statistical Quality Control Chart)
> detach ("package:gcc") # gcc 2= H7]#] path | 7
o]3}ol|l o Zdetach ("package:qcc™) : F-AHA3I o]EJt}
> gcc (batchdata, type="xbar")
AN : G5 "qecmE AARAFT AAFIT
> library(gcc) # gcc #W7)A load (path &%)
Warning message:
1A rgee'E WA 2.4.19 rU|THIA ZAE o HHF UL
> gcc (batchdata, type="xbar")

Call:
gcc (data = batchdata, type = "xbar")

xbar chart for batchdata

Summary of group statistics:
Min. 1lst Qu. Median Mean 3rd Qu. Max.
3.300 3.669 4.050 4.063 4.368 4.961

Group sample size: 3

Number of groups: 6

Center of group statistics: 4.062963
Standard deviation: 1.380533

Control limits:
LCL UCL
1.671810 6.454116
> abline (h=2.5, col="red")
> abline (h=6.0, col="red")

=Z27%9 R AHE
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(o]

1)

W74 gecE AASHA ZL A9 install.packages ("gcc",
repos="http://cran.r-project.org") = WH| i Asoz
A" Aot JEYl ddFe AR AT HAA7E HA Fol
library(gcc) HW=olAx “oldlo] o#library(qgcec): 'qee'Bhe
o9 H7IAE= gy g HAIAZE 2¥EHW 3% section 3%
AZzHM F5 07 qecE AR 7| vlEt}.
Datasetqc <- read.table(.) W#H Ao F7} HAsIH 1%
section 25 FF3A] Tinn-RS AX3E F tir] g2 HdysH A,
dA  deolg Y  gedata.txte  Tinn-RI} A A
read.table ()< 2 pco ©lolH #HAS ¢lo] EolE FIFE AT
ARG FollA dHEr & ekt
attach (Datasetqgc)+ Datasetqc? HZE R Al&Eol AR
S5l WHOE Datasetqgc$R.Attri0ol tAlel R.Attriold} o]
el =zl Wi-o WeE A3 7teld 5 A s,
tapply () oA 2F3A7]E 29 QAR list (F.Sample,
B.Session.No) 7} AFEEHAEH old A 1¥WA AXQl HEHE
F.SampleE 3 (row) IHFAAE 3}al B.Session.NoE <€ (column)
IFAAR o nateo]&E AT, ZEFZECA batchdatadhil
deato] glafrat,
detach (“package:qcc”) T qecEe H7IX] AN H=2 FF
o)
1=

=
FHasles HHAY  packageZ} EZH pcol  AARFHO Y
library (7] e]5) BREE AHESHA 714 AAF2E R A2H
THESHA FoW oW FAbol WAE=A &<lsty] HElA ARE AT
library(qgcc) & A&sA] &9k oW detach (“package:qcc”)HH
olg] wWAAE &3},
gcc (batchdata, type="xbar”)E qcc HI7|A]  AFHJE
A9 AE A sl llbrary(q c)E Y™E37] Ad= gece

é M o

rlo

grE 2hS = Qo ol WAX S FE3).

library(gce)x WI1A gecE: R A|2E AA AR FE23+=
WHoez  dHolHEdd oz A= 5 I u  AEgdd
attach (Datasetqgc) HY L3 IS F3P3ic},
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Sec.5: 2] 37 #A+ (Session management)

xbar Chart
for batchdata

Group summary statistics
4
1

batch0021 batch0022 batch0023 batch0024 batch0025 batch0026
Group
Number of & =6
Center =4, LCL =1.67181 Number be\gmd limits =
StdDev = 1.380533 UCL = 6.454116 Number viclating runs =

—

P qec(batchdata type=

7 =239 R A%

xbar”) 2 ¥}Q1 Xbar ¥ =
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7))ol £ o] E (Built-in data)

CRAN fAPRlES Hislid garolet ofsdfol A £
Egol BUE ole) b BA} ATk oleld BAEE Fxst nw
A EAA 7 vk 71X 8F T QFel] EFFE Q= Hlo]H(data frames)E
AHEEE oA E Hol FHehAl Hrh

th2  oAA19]  data(pemanufact) 7} 7)Aol EFE  dolEE ¢l
ARgshe g Eolth w7 A EE volEE dddH® 22 pcol
Z A 3R] 1 read.table( )E‘jr% hbrary(-‘ﬂ]?]xl), data(iﬂ'oa]O]%) Hy s
Agste ¢lo] Solx Zol o Welat.

[11Mi]
> #***************************************************************
> # 4. F7)A ELFE dlo|E (Built-in data)
> #***************************************************************
>
> data ()
> library(gcc)
> data (package = "gcc")
> data (pcmanufact, package="qgcc")
> pcmanufact
X size
1 10 5
2 12 5
3 8 5
4 14 5
5 10 5
6 16 5
7 11 5
8 7 5
9 10 5
10 15 5
11 9 5
12 5 5
13 7 5
14 11 5
15 12 5
16 6 5
17 5
18 10 5
19 5
20 5 5
>
> help (pcmanufact, package="gcc")
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Sec.5: 2] 37 #A+ (Session management)

T

5o 7)1 A 23
HojEt.

2) library(gcc) & qgcc HI7|AE A|=w 74

3) data (package="qgcc”)+ gcc
HolEt.

4) data(pcmanufact, package="qcc”)<

e i B DICE

R e

1) data() B#EH A ALY AMAHAZ [ (search()WHOE F17F5) 9
= Ho]E 29 < (data

sets)

Aol EZAT
dlo gl

pcmanufactE YA 2JolEQl dlolHE st 4 g},
Slg

%
5) help (pcmanufact, package="qcc”)T Ul°]E] tj

o Aug FdFrt. AR 23 diolHell iRt Al

| B data sets

Data sets in package 'base':

Formaldehyde Determination ¢
HairEyeColor Hair and Eye Cc
Students
InsectSprays Effectivensss ¢
LifeCycleSavings

Intercountry Li
Data

D+ anmr aF Oeak

FPirmths A S s e

> data() WE AT}

|7 B data sets

Data sets in package 'gcc':

Circuit boards
Dyed cloth date
Orange juice d:
Orange juice de

circuit
dyedecloth
orangejuice
orangejuice2

pemanufact Personal compui
data
plistonrings Piston rings de

P data( package="qcc”) 8% Az} 3tH

| “pemanufact’ help

pcmanufact package
Personal computer manufacturer de
Description:

L personal computer manufact

nonconformities per unit on
data on 20 samples of 5 comg

> help(pcmanufact, package="qcc”) A ¥} 3}H

EA =239 R A%
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Sec.5: 24} 37 #A+ (Session management)

tlo]e)e] HF 9 & (attach and detach)

o5 oA data(pemanufact) b 7] x| ef] E3HE HolHE ¢S
AHgstE ot A 2d delHE wAdPEE 27 pee
EAEAR o] B readtable( )EUF library(F 71 A, data(FF Lol E)
HES AREske] ¢lo] Eol Zlo] § Hesitt

(i)

> #***************************************************************
> # 5. do]89 HFE % &7 (attach and detach)
> #***************************************************************
>
> x <= 5
> library (gcc)
> data (pcmanufact)
> pcmanufact
X size
1 10 5
2 12 5
3 8 5
4 14 5
5 10 5
6 16 5
7 11 5
8 7 5
9 10 5
10 15 5
11 9 5
12 5 5
13 7 5
14 11 5
15 12 5
16 6 5
17 8 5
18 10 5
19 7 5
20 5 5
> pcmanufact$x
[1] 10 12 8 14 10 16 11 7 10 15 9 5 7 11 12 6 8 10 7 5
> pcmanufact$size
[l1] 5555555555555 55550555
> x
[1]1 5
> 1s()
[1] "pcmanufact" "x"
> size
Error: Object "size" not found
> search()
[1] ".GlobalEnv" "package:qgcc" "package:methods"
[4] "package:stats" "package:graphics" "package:utils"

A =239 R A%
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[7] "Autoloads" "package:base"
>
> attach (pcmanufact)

> search ()
[1] ".GlobalEnv" "pcmanufact" "package:gcc"
[4] "package:methods" "package:stats" "package:graphics”
[7] "package:utils" "Autoloads" "package:base"
> x
[1] 5
> rm(x)
> x
[1] 10 12 8 14 10 16 11 7 10 15 9 5 7 11 12 6 8 10 7 5
> size

[1] 5555555555555 5555555
>
> gcc(x, sizes=size, type="u")

Call:
gcc (data = x, type =

nwoon

u", sizes = size)

u chart for x

Summary of group statistics:
Min. 1st Qu. Median Mean 3rd Qu. Max.
1.00 1.40 2.00 1.93 2.25 3.20

Group sample size: 5

Number of groups: 20

Center of group statistics: 1.93
Standard deviation: 3.106445

Control limits:
LCL UCL
0.06613305 3.793867
> detach (pcmanufact)
> x
Error: Object "x" not found

(o]

1) library(qcc); data(pcmanufact) WHOZE pcmanufactdts
o] 7lAI7E AYg33te] TFHHJASLER pemanufactits Al E&
e Nee 24 & Ao

2) pcmanufact$x, pcmanufact$size w2l o g pcmanufact
el A Ee] 23e W & =93 5 Sl

3) x <= 5 @ WHowr Tyt xdbe AMAZE AREAeH o=
pcmanufacthQ} S|

4) attach (pcmanufact) 8 HHS
WH40] 502 pemanufact$size W St

5) search() W# Z3} “package:qgcc”7} 2WHA 7

2 Hoj =
ol 7P wiAITO R library()Y attach()&F57F AREE  Flo]

7 =239 R A%
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library(gcc) o] 7] wj F-olt}. attach (pcmanufact) =
search () 23 HE°| pcmanufact’} 2¥WA HAZZ FSEHIS
g F Utk
6) attach(pcmanufact)ds HHS =S
dHEgs o AT UE o] &
A%k Z=el 19MQ clobalenvel AT xMFT EFHIS]
W&ol
7) rm(x)BEOE AT x AMAE AAT
pcmanufact HIOJEJAES] x¥H4 F
8) gcc(.) oA x, sizedte UFH
o oy
= h

o |o
o fru

FolE &
Tl = T
2 attach (pcmanufact) H# A= 7] w0l

9) detach (pcmanufact) H&H-S A4 o] E Al 2] (A 2ol A
AAy AZIE 9 o]d xe UE¥ES o © 2 pcmanufact
YoM ES x H4E 32T & §lo91 gec(x, sizes=.)ddAZE WHF
Mol B8 AEAAE 1dTE 44T & gt

o Z ol Xy Ydata frame) T3 HOlE(data)E Hlo]E Al E (data
sey2bal FEwE sixb g2l 24 peel AHAFHE A=

AL do]E 3t (data file) o] 2k F- = A}

ol
¥

HolEHAEE R Consoled| Al Is( )EHe ™M@= &Rlg =
dolEl 7H A data  objecty©]TF. = Ho]EHAS RelA ¢o]E%S o)
HolHAEZL Hi= Aolth. &4 o] E A E(active dataset)™= 34 F-(attach) €l
HolHMEE st &4 HolHAMES FT5E W (variable)©] 50
N AT R console®lA] Bl WG TEHNS w dFeo] HEH
dolHAES] W ke T3t

A T o5 WTh AGIAEHE s()E FYHE= MAEFH) A=

=

search( ) BHOE FHEHE AAE BAFRY] A sl Al

= GlobalEnv7} &4 Jg‘Zl’(workspace: active memory)% olu] 5}

Folth. AY  wpAHtel  attach( )EHOE  HFE  HolH X

library( YHHOZ TFE W7 A= G A4 =9 2dAe A s

detach( )eh= 22 WHES ARENA search( )yFFHONA AAAZA F
QA" GlovalEnv e} “package:base” AAE 4 At
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AREARZE A8 SE ElolE okl & R AR HOTH A Edata se® 9]0}

o F FARME FYstE o] A AwH Aol ofu Ag
%

readtable( ) TFv TEAZR  FUERE EIHE, 2FHo=
SEEZAW7E AR S M Etheader: B olF)o]l flol ¢
S0l Aol 7] AR Fh(default arguments)©] ZE  header’t U= A-F-
235 el dolH e AR} T WFEA] header=TRUES 9 &3l Fo]of
gkt

[I1%]

> #**‘k**‘k*********************************************************
> # 1. H2E Ao fgoJE3Yd ¢)7] (Reading from a text file)
> #***************************************************************
>
> DatasetT <- read.table(
+ " http://www.sensmine.com/data/tﬂolﬂ.txt", header=TRUE)
>
> DatasetD <- read.delim(
+ " http://www.sensmine.com/data/tﬂolﬂ.txt", header=TRUE)
>
> DatasetT
Name Sample Gender R.rank R.charOl
1 Panel 1 816 Male 3 2
2 Panel 1 574 Male 1 7
149 Panel 50 816 Female 3 5
150 Panel 50 574 Female 2 6
>

> DatasetD
Name Sample Gender R.rank R.charOl

1 Panel 1 816 Male 3 2
2 Panel 1 574 Male 1 7
149 Panel 50 816 Female 3 5
150 Panel 50 574 Female 2 6
151 NA NA NA
152 NA NA NA
179 NA NA NA
180 NA NA NA
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Sec.6: Hlo]E] 9d¥ & A3 E odF 3

(3]

1) FHsZ AL WHE Exceld L AXYPEAE XggHog
golgE A, #Esta rS AMEEIA FAEANE T Wl Exceld
(L 1vlFolA o2 olFoZ A s AYst & gd FAE [HXE
(Hoz #ia) (r.txt)]o=E

ot

2) help(read.table) WHS YA read.table() ZE oto] 4=
7begt odgl ZEA] Az AMEHES AHEzA. AfFoR wpHE () E
Ak (FE )& ARSEIT dec=", & EE <t

2 YA E 2Fdor FvtE ALEse
= AY glemz AR header=TRUE Sl AREYE F9]3)

1o
39}
T,
421
o

3) read.table (“http://www.sensmine.com/data/H°]E .txt”) ﬂ' 71%'01
Holgstd el A=25 Jg€d o vtoA gi i Alold st BAEE
29 o Ad=E & (HE AREEIA S F Ha §iEA
LA (HE ARESlor . EI o dolEgde R Fo
batch.txt* ¥ Name Sample ¢ 7L W4 WEO] W (header) =
ZAe v header=TRUES & a|Fo]ofF i},

4) read.tabled®} FAFS E4E read.delim(), read.delim2(),
read.csv (), read.csv2 () 59| Q=) gogr= Hojzt},
dolelstelld AEE TRAS 25H 247k ofw Aol et
Aes AREsHH ¥ =Hl read.tabel () o AR RS &4
A5 AAE F 7] WEe] read.table()FOEE HAE

dlele] #ed ¢17]= FEshet.

read.table(): TEAE FWMER, AFHor TE Fx} ARSI 11

read.delim() : THAZ tabi A, 2FHOZ TE LA AME3 3¢

read.delim2 () : THAR tabwAl, AFFHoRZ Ful A} A3 0o

read.csv(): THAR &2, AFHOE B E 2 AR 7Y ¢
=

read.csv2 () : TEAR FulER, AFHor Ful Bx} ARE3 9t

5) wdg dHelH#AdS HelHAER ¢HoEJEd read.delim()&
AbE-3 DatasetDE 151WA EXE 234WA E71% T, Na, Na,
NA = ol d¥Hogdrt. ojAL A dlolH #Y batch.txt’}
dlolElgle]l #vF &€ =& v xEsta q1dl o]t EAE
2ARZ2A g7l ASIAE read.table() AHgdte A
HAAgt.

Nl

o
2 m
>

3

o
4
i

A =239 R A%



Sec.6: H]o]E] 918 2 A3 E dF 3

2. dlo]E] AA7]|(The data editor)

X

RS Excel AFEAFolA 53t ~

Alzdch 98 SO EE edit( ) 8 =

AgsE B 34 dolEAES AxE A4
7

Al 28 deach(HIOTHAIEC]S)s AFA Fol ARgste A

AEAE el Data Editor
Ao Ry fix() WY
AEAA AAAZ

O o o mfu

< 235t

(i)

%/

> #**************k***k**********************************************
> # 2. dlo]8 HF7] (The data editor)
> #***************************************************************
> DatasetT <- read.table(
+ " http://www.sensmine.com/data/H|°]E.txt", header=TRUE)
>
> edit (DatasetT)
B.Panel F.Sample E.Gender R.PreferRank R.AttriOl
1 Panel 01 816 Male 3 2
2 Panel 01 574 Male 1 7
148 Panel 50 352 Female 1 7
149 Panel 50 816 Female 3 5
150 Panel 50 574 Female 2 6
> fix (DatasetT)
>
> DatasetM <- edit (DatasetT)
>
> NewDatasetl <- edit (data.frame())
>
> NewDataset2 <- data.frame ()
> fix (NewDataset2)
>
> attach (DatasetT)
> DatasetT$F.Sample <- as.character (DatasetT$F.Sample)
> mean (F.Sample)

[1] 580.6667

> mean (DatasetTS$F.Sample)

[1] NA

Warning message:

A¢7F FA o) AY =g ghe] obdytt. nafhs EelsUt
in: mean.default (DatasetTS$F.Sample)

>

> detach (DatasetT)

> attach (DatasetT)

> mean (F.Sample)

[1] NA

Warning message:

A57F FA o) AY =g ghe]l obdytt. nafhs EElsUt
in: mean.default (F.Sample)

> mean (DatasetTS$F.Sample)
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Sec.6: HloJE ¢4 » A23YE dF Fg

[1] NA
Warning message:
F7F FAeIAY =g gke] obdUY. Nagks EdEUY
in: mean.default (DatasetTS$F.Sample)
>
> detach (DatasetT)
> DatasetTS$F.Sample
[1] "81l6™ "574™ "352" "574" "8le"™ "352" "574" "352" "g8le"
[10] ™352"™ "8le" "574M™ "8le" "352" "574" "8le" "574"™ "352"
[136] "352"™ "574™ "81le" "574" "352" "8le" "8le" "352" "574"
[145] "352" "574"™ "8le"™ "352" "8le" "574"
> DatasetT$F.Sample <- as.numeric (DatasetTS$F.Sample)
> DatasetTS$F.Sample
[1] 816 574 352 574 816 352 574 352 816 352 816 574 816
[14] 352 574 816 574 352 352 574 816 352 816 574 574 816
[131] 352 816 352 816 574 352 574 816 574 352 816 816 352
[144] 574 352 574 816 352 816 574
> DatasetT$F.Sample <- factor (DatasetTS$F.Sample)
> levels (DatasetTSF.Sample) <- c ("AAMAIE", "BAMA|E", rcAlA|E")
> DatasetT$F.Sample
(1] CAHAIE BAMAIE AAMAIE BAMAIE cAMAIE AAMAIE
[7] BAMAISE RARAISE CAMAISE AARAIE CAMAISE BARAISE
[139] BAMAISE AAMAIE CAMAISE CAMAISE AARAIE BAMAIS
[145] AAHAISE BAMAIE CAMAIE AAMAIE CAMALE BARALE
Levels: AAAIE BAMAE cAMA#
> DatasetT$F.Sample <- as.character (DatasetT$F.Sample)
> DatasetT$F.Sample
(1) "CAIEn vBAAEn raAAEn pAAEr oA E
(6] "AAAE" "BAAEY aAAE vCAAET A E
[141] "CAMAIE" nCAMAE" "AA}xﬂE" -vBA}zﬂE" "AAM]I"
[146] "BAMAIE" "CAMAIE" "AAMA|E" nCAMAIE " BARAE"
>

(o]

1) DatasetT <- read.table() HEog AA3 HolHAMEE
2ZHeNE gz dHer] 984 edit (DatasetT) HWHS
Arg3kt}, o]w] R Data EditorolA] A2ZHEAE &S WA AR
dolgMES AA| gk WAHA Tt

2) HolHAMES dloly S WAHE7] 8iME fix (DatasetT) HH
AFE-30) . edit (DatasetT) 9} 5U3d R Data Editor’} YWEFEHA]
o] 71| A M3 Hlo]E = DatasetTol W3 HT}.

3) DatasetM <- edit (DatasetT) W#H& ©]&3lH R Data Editor®A]
W3 Y-S pDatasetTol = ¥ slx] ¢ |2 A SF= DatasetMol

w3 & qln.

2 o

4) NewDatasetl <- edit(data.frame()) H#HZ AF&3d Ho|3)
AT YTAIEE R Data Editor® oA HelHE 949
NewDatasetl9|2l= o]&2] Hlo|HAMER A& 4 Ut}.
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5) NewDataset2 <- data.frame()= R Data Editor®Z H|YYE
2XHEANESE dEAE FRAR dHelHrt gl HelHAE
NewDataset2& AA T}, fix (NewDataset2) HWHS AFE3IY e
At ko] g)olx Agk HH Y U APS + =

6) R Data EditorolA ¥WFolE M(cell) S FEHIH Wy H

Bt Mo 22, w2 £45 AT 5 .

7) R Data EditorE o] &34 A UHo|HAME (attach® data set) 9
oy & WA AU Wge] £A4S WA e A 7P Fosior &
AbEe HOH A E (data set)E WHEA] 2] (detach) 3 Fo A4S
FdAY WARAY Fol WE=Al detach(), attach()E Ay oF
gtk Aol

8) attach (DatasetT) /}J'Eﬂoﬂfﬂ as.character (DatasetTSF.Sample)
WHOE F.sample WY = #He £AE HAAZT. 144
mean (F.Sample) HW#HE WHEW Sample HFE AZ A4sx
213l mean(DatasetT$ F.Sample) HWHS UYHHEW F.Sampled
FAR olAEal e AXH F.Sampled o] HolEAES WRWS
oJFE AR AMEstE S WAE Wde] NdEA ko T e
FE EAANA F ATt

9) detach (DatasetT); attach (DatasetT) & —’Faﬂff} 3?01]
DatasetT$ F.Sample EF TAZ HAHINSS

10) detach(DatasetT) W#HOZ A|AE AMAZA DatasetTE
A A gk feag) as.numeric (), factor (), levels (),
as.character () BWH& A& W £4& WAINEDL 1 W
o N5 Felswat.

ol

°=ﬂ1

9
Pt 4=

go

to

- Data Editor
varl I | var2 var3 | varéd var5
1|3
2 |4 i~ Variable editor
3 (5
3 (3
6 |4 type @ numeric O character
i
8
a9

o
[=]

-
10

-
=]

.
(]

=)
S

=)
w

)
[}

o
-~

-
==}

o
w

» R Data Editor 3}
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Sec.7:R W¥ o] 2 34 9 <F H| o] & (Compendium)

a0 Quit

<- Assign value to vatiable

-> Assignment “to the right”

<<= Global assignment (in functions)
search () Search path

library(pl) Load package (p1)

help(cl) Get help with command(c1)

help.start () Start browser help

help (package=pl) Help with package p1

apropos (“tl1”) Commands relevant to topic t1

example (cl) Examples of command cl
G

[Arithmetic]

+ Addition

- Subtraction, sign

* Multiplication

/ Division

~ Raise to power

/% Integer division

%% Remainder from integer division

sgrt () Square root

5*% Matrix multiplication

[Logical and relational]

== Equal to

= Not equal to

< Less than

> Greater than

<= Less than or equal to

>= Greater than or equal to

& Logical AND

| Logical OR

! Logical NOT
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ol

[Generating]

numeric(25) 25 Zeros
character (25) 25 x “ 7
logical (25) 25 x FALSE

seq (-4, 4, 0.1)

Sequence: -4.0, -3.9,...3.9, 4.0

1:10

Same as seq(1, 10, 1)

c(5, 7, 9, 1:5)

Concatenation: 57912345

rep(x1l, nl)

Repeats the vector x1 nl times

gl(3, 2, 12)

Factor with 3 levels, repeat each level in blocks of 2,

up to length 12 (e, 112233112233)

cbind(al, bl, cl)

Binds columns into a matrix

rbind(al, bl, cl)

Binds rows into a matrix

is.factor () What it is
is.matrix() What it is
is.vector () What it is

which (x1==al)

Returns indices of x1 where x1==al

dimnames (x1)

Names of dimensions of x1

dim(matrixl)

Dimensions of matrix1

matrix(xl, rl, cl)

Make x1 into a matrix with r1 rows and c1 columns

[Coercion]

as.numeric (x1)

Convert x1 to numeric

as.character (x1)

Convert x1 to text string

as.logical (x1)

Convert x1 to logical

t(x1)

Switch rows and columns

factor (x1)

Create factor from vector x1

data.frame (namel

= x1, name2 = x2)

Make a data frame with two named vectors

data.frame (x1, x2)

Make a data frame from vector x1 and x2

attach (dfl)

Put variables in data frame df1 in search path

detach (df1l)

Remove variables in df1 from search path

1s(), objects()

Lists all the active objects in workspace

rm(ol)

Removes object 01

merge (dfl, df2)

Merge data frames

dflsxl

Select vector x1 in data frame dfl

Z23% R A&
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[Mathematical]
log(x1) Logarithm of x,
natural (base-e) logarithm
logl0(x1) Base-10 logarithm
exp (x1) Exponential function ex
sin(x1l), cos(x1l), Sine, Cosine, Tangent
tan (x1)
asin(xl), acos(x1l), Arcsin (inverse sine)
atan (x1)
min(x1l), max(x1) Smallest, largest value in vector x1
min(x1, x2, ..) Minimum over several vectors
pmin(x1, x2, ..) Parallel (elementwise) minimum over multiple equally
long vectors
pmax (xl, x2, ..) Parallel maximum
length (x1) Number of elements of vector x1
sum (complete. Number of non-missing elements in vector x1
cases (x1))
[Statistical]
mean (x1) Average
sd (x1) Standard deviation
var (x1) Variance
median (x1) Median
quantile (x1, pl) Quantiles
cor (x1, yl) Correlation
summary (dfl) Prints statistics for data frame dfl
ave (x1, yl) Averages of x1 grouped by factor yl1
rank (x1) Rank
sort (x1) Sort
by () Apply function to data frame by factor
[ndering foctootion ]
x[1] First element
x[1:5] Subvector containing first five elements
x[c(2,3,5)] Element nos. 2, 3 and 5
x [y<=30] Selection by logical expression
X [sex=="male”] Selection by factor variable
ml[4, 1] Fourth row of matrix m1

EA =239 R A%



Sec. 7:R W¥ o] & 34 9 oF H| o] E(Compendium)

ol

ml[ ,3]

Third column of matrix m1

dfl[df1l$x1<=30, ]

Partial data frame by logical expression for variable x1

in df1

subset (dfl, x1<=30)

Equal to  dfl[df1$x1<=30, ]

data (name)

Built-in data set

read.table (“f1”)

Read from external file f1

(, header = TRUE)

First line has variable names

(, sep = ,")

Data are separated by commas

(, dec = ™,7)

Decimal point is comma

, nha.strings = “.”)

Missing value is dot

read.csv (N f1l”)

Comma separated data file

read.delim(“f1”)

Tab delimited data file

read.csv2 (“f1”)

Semicolon separated, comma decimal point data file

read.delim2 (“£1”)

Tab delimited, comma decimal point

source (V" f1”)

Run the commands in file f1

data.entry( )

Spreadsheet

scan (x1)

Read a vector x1

download.file (urll)

From internet

url.show (urll)

Remote input

read.table.url (urll)

Remote input

sink (“£1”)

Output to file f1, until sink()

write (object, “fl1”)

Writes an object to file f1

write.table (dfl,“f1")

Writes a table

is.na(x1)

Logical vector. TRUE where x has NA

complete.cases (x1,

X2, .)

Neither missing in x1, nor x2, nor...

[Arguments to other functions]

na.rm= In statistical functions. Remove missing if TRUE,
return NA if FALSE
na.last= In sort TRUE, False and NA means, respectively,

“last”, “first”, and “throw away”

na.action=

In Im, etc,

options(“na.action”)

values na.fail, na.omit, na.exclue.

na.print=

In summary and print.default: How to represent NA

in output
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na.strings=

In read.table(): Code(s) for NA in input

table (x1, x2, ..)

(Cross)tabulation / row, col, grp

tapply(xl, f1, funl)

Apply function funl (e.g. mean) to x1 by f1, table of
funl

apply(xl, nl, funl)

Apply function funl (e.g. sd) to x1 by rows(n1=1) or

columns(n1=2)

tabulate (x1)

Tabulate a vector x1

factor (x1)

Convert vector x1 to factor

cut (x1, breaks)

Groups from cut-points for continuous variable

[Normal distribution]
dnorm (x) Density
pnorm (x) Cumulative distribution function, PX =< x)

[Continuous response]

t.test

One- and two-sample t test

pairwise.t.test

Pairwise comparisons

cor.test Correlation

var.test Comparison of two variances (I test)
Im(y ~ x) Regression analysis

Im(y ~ £f) One-way analysis of variance

Im(y ~ £f1 + £2)

Two-way analysis of variance

Im(y ~ £ + x)

Analysis of covariance

Im(y ~ x1 + %2 + x3)

Multiple regression analysis

bartlett.test

Bartlett’s test (k variances)

wilcox.test

One- and two-sample Wilcoxon test (Nonparametric)

kruskal.test

Kruskal-Wallis test

friedman.test

Friedman’s two-way analysis of variance

cor.test

Method="kendall”

Kendall’s

Method="spearman”

Spearman’s o

[Discrete response]

binom.test

Binomial test (incl. sign test)

prop.test

Comparison of proportions

prop.trend.test

Test for trend in relative proportions
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fisher.test Exact test in small tables
chisqg.test Chi square test
glm(y~ x1 + x2 Logistic regression

+ x3, binomial)

[Model formulas]
~ Described by
+ Additive effects
Interaction
* Main effects + interaction (a*b = a + b + ab)
-1 Remove intercept
[Linear and generalized linear models]
Im.out <- 1lm(y~x) Fit model and save result
summary (lm.out) Coefficient, etc.
anova (1lm.out) Analysis of variance table
fitted (lm.out) Fitted values
resid (lm.out) Residuals
predict (1lm.out, newdata) Predictions for new data frame
glm(y~x, binomial) Logistic regression
fomrin
[Standatd plots]
plot () Scatterplot (and more)
hist () Histogram
boxplot () Box-and-whiskers plot
stripplot () Stripplot
barplot () Bar diagram
dotplot () Dot diagram
piechart () Cakes...
interaction.plot () Interaction plot
[Plotting elements|
lines () Lines
abline () Line given by intercept and slope (and more)
points () Points
segments () Line segments
arrows () Arrows(NB: angle=90 for error bars)
axis () Axis
box () Frame around plot
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title () Title(above plot)

text () Text in plot

mtext () Text in margin
legend() List of symbols
[Graphical parameters]

pch Symbol(plotting character)

mfrow, mfcol

Several plots on one (multiframe)

lty, lwd

Line type / width

col

Colour

cex, mex

Character size and line spacing in margins
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