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Chapter 1
Graphics with R

22 IR R 0 AR 7 25 TR 1 TAE 7 SO AN, AN RE 4 I ek B 45
RIRgs— g, HaREEm 3 “SRERE&” B SBR&EE 1%
B o B2 — NSO, AT R R B 3 % B R 4 (high-level plotting
functions) Bl —AN B 1 EIE, K424 Bl % 3 (low-1evel plotting functions)fE
A ETE Lot E. 4K 2% (graphical parameters) il EEIR, 7] LA
i B4 (i BCE H ek fpar 4.

1.1 Managing graphics

M B RBUTIEPAT, WRRE I E R %, AR BT —AeE w0k
JETRIEAEIE. R M4 B A P 2B T8 R 4. 7 Unix/Linux T, £
& ORR Ix11, M EWindows - Awindows. {H &2 & & 18RI LLAx11()
w41 9F, windows Fikr] LU windows() fir4-+] IF.
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1. GRAPHICS WITH R

A BLAT B HOHT I — AN SO E D 4 B e 4%, X L4 postseript(), pdf(),
png(), jpeg(),..., THMZ KR4 5F ] U 2device REEE . B R4THF &%
B T2 K e, BEIG P DB a1l WoR. pifidev dist() o
FIIFRAIEE.

TExample
> x110; x110); pdf ) > dev.off (2) #KM#H2
> dev.1list() X11
X11 X11 pdf 3
234 > dev.off () #KHIMHTR AT
> dev.cur O#E G YT & pdf
pdf 4
4 > graphics.off() # KMITHL:
i
> dev.set (3)#I E WA3IN UFT A
X11
3
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1. GRAPHICS WITH R

| LExample

BB Z ALK RITE R AN Bk B, T DI A R Uk

V i i %isplit.screen Jiik, AT DL AR 20 E H (Fscreen.
split.screen(figs, screen, erase = TRUE) TCode
screen(n = , new = TRUE)
erase.screen(n = )
close.screen(n, all.screens = FALSE) LCode

Bt

‘ ‘ TExample

split.screen(c(2,1)) #7E| W/ RBEH A 24, #% 2217 141

(1112 #0F R B S

> split.screen(c(1,3), screen = 2) # Z;EIH2NTRHE A3, 11735
[11 34 5

> screen(1) #fF I BEEL
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1. GRAPHICS WITH R

> plot(10:1) #2x 1 BB

> screen(4) #f3 1 b4

> plot(10:1) #23Hi EE

> close.screen(all = TRUE) #J<PAUN I hiHerE]w X

|Example

V i flayout Jiik, {LAETRETEE Q2 EDh 2 A0, BIBE—X
BIRAER .

layout (mat, widths = rep(l, ncol(mat)), TCode
heights = rep(1l, nrow(mat)), respect = FALSE)
layout.show(n = 1) 4 Code

il

def.par <- par(no.readonly = TRUE) # fififi4uiELR4& % E
layout (matrix(c(1,1,0,2), 2, 2, byrow = TRUE))

TExample
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1. GRAPHICS WITH R

#figl 85— AT, £ig2 v AR AT 7
layout.show(2) # WIRIGAfighX ik

plot(1:10)

plot(10:1)

par (def.par) #KEEINKE

| | AExample

V i fpar H11Z 5 imfrow/mfcol Jiikiki$ipar() H IS Hmfrow

sl mfcol AT LIRSS & 45 2 51 KB & 12350 JLAT LS.

\ = [

par(mfrow=c(nr,nc)) # ¥ K% 15 Anrfrncs] FCode
ifode

XN AR 3 4 E) A et ayout SRR AT AR AR XA K/
1.1.1 Graphical Functions

TR R 2 2 1] e S
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1. GRAPHICS WITH R

plot(x)
plot(x, y)

pie(x)

boxplot (x)

coplot(x~ylz)

matplot (x,y)

dotchart (x)

PTG AR DU 5 A BRI
x (fEx-41E) Sy (Fey -l B i e &

DrE
ALK (box-and-whiskers)

ST BA YA BRI x5yl
~ ek

—nl, PSR Ny IS8, =
S FR By I A, IR

MR R BIEHE, 1ECleveland filE (BATE 4
ZInED
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1. GRAPHICS WITH R

pairs(x) WA B B HE, Ex 551 )
o

hist(x) xR E T

barplot (x) xFE & B

qgnorm(x) EAI A E— i B

qgplot(x, y) yX x5 K — o3 Ar 4 P

contour(x, y, 2) L v 2k 1] o i 2R B AN R S T IAED

My WA &, 200, 15
dim(z)=c(length(x),length(y))
(e Fly il LAAE )

filled.contour (x,y, z) [l [, &M MMWXELREAN, It HLH
T LT . (K11 L 491
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1. GRAPHICS WITH R

image(x, y, 2)
persp(x, y, z)
stars(x)

symbols(x, y, ...)

termplot (mod.obj)

sunflowerplot (x,y)

stripchart (x)

[l b, RSB NI A R GRS

[f_L, AEAERLIE

DR A B A, A AR A e B iy

fE =My sy RIS (|, E7E, KITE,
A, WPETEE SRR, 77T R
KA BUELSE RS SN0 AR R

AR (mod.obj) I (i) M

[ AR DAL AR ) A i A2, JLAEIE
HH A S

M EAE LB L, FEARE N TR N
BEEIFEAR
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1. GRAPHICS WITH R

interaction.plot(f1, f2, y) MWHEf1Ae2 KT, AEyMBEE, L1

fourfoldplot(x)

assocplot(x)

mosaicplot (x)

plot.ts(x)

LA

ts.plot(x)

Previous Next First Last Back Forward

FIASTRMEAE Syl , T £ 20 A R B AN ] ih 2 5
A DL B fundi @ y AL Gt i
(BB T HIME, fun=mean)

FAVUANIY 4 2 — [ B 7R 2X 25 B R A 100 (e 06 A0 2
dim=c(2, 2,k) ¥4, ¥ Edin=c(2, 2)
HIFERE, Wk = 1)

Cohen-FriendlyWl, W/n#E _4iF|EEERFIT. 5

i AR ST AR
TR (K0S B2k I VA 5 22 0 5 B e

WRE I s IR G, AN R P2, xa]
FEZ TCH (B 31 6 Z5UA AT R FR AR I 1)

[l b, AR L TR, FEFI A A E I i
B2 A R R A3



1. GRAPHICS WITH R

A%, FER BT DIYE L A JEB I, SEe g [ pR S0 8 2 1 K0 —

FEM; T IRIF H 2 3 g S (R 20 % S 1
axes=TRUE WIREFALSE, RIS IUHE
type="p" T EIBMREY, vpr: M, m1v: £, vbr: pHIEL,

xlim=, ylim=
xlab=, ylab=
main=

sub=

mot: [ b, fHARZAEAE, "hv: MEHLE,

nstr BYBEE, SEUKPHAREE,

nsre [l b, SEEE R K

i E R, fliixlinm=c(1, 10)## xlim=range (x)
ARFRENIORRES, IR AT RUE

TR, AR TR

AbR R CHANERD
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1. GRAPHICS WITH R

1.1.2 Low-level plotting commands

R WA —E S B R HOLE M TIAEIEIE L RO RGAE Bl fir 2 (low-
level plotting commands). i —4%FZE1):

TCode

points(x, y) WS Crf L & it ype=)
lines(x, y) i S (50 57/ 1 5
text(x, y, labels, 7L (x,y) s 1labelstitE (3

) WAL plot(x, y, type="n");

text(x, y, names)

mtext (text, LRI textda B30T, Hsidefin
side=3, line=0, IINEIE— (Z$axis()); linedd
L) SE VN IR ST B B8 25 B X1 AT 40
segments (x0, yO, M (x0,y0) % M2 (x1,y1) 5% s 2 Bt
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1. GRAPHICS WITH R

x1, y1)

arrows(x0, yoO, ) EARmmE 7k, W code=27E % (x0,70)

x1, y1, angle= 30, Ak, W code=1MIZES (x1,y1) Abim &F

code=2) 3k, R code=3NI7E i #HIFi3k; angle
P73 T A7 ST ) 5 Skt B £ 2

abline(a,b) LA 2 DRI S a2k

abline (h=y) TEY AL By &b i 7K T2k

abline (v=x) TEA AR b Ak 1) T 24

abline(1m.obj) H] FH1m . ob 3 fiff i R[] U 28

rect(x1, y1, x2, LKA, (x1, yONETFAMA, (x2,y2)

y2) A A

polygon(x, y) L e, y ARSI E 1 RO 230

legend(x, y,legend) TE&i(x,y)bWsiniEfHl, #iHA M4 HlegendssiE

Previous Next First Last Back Forward

12



1. GRAPHICS WITH R

title() ISIObRE, A RN — AN B
axis(side, vect) 1) AL bR, side=1H) M ZE N4, side=2M) M F /5
i,

side=3MMi7E i, side=alfHifEfid.
] ¥E S Fat i i 2 5 2k (19 47 AL bR

box () FE R b LA

rug(x) FEx—l1 L FH L2k ] S B50aRs 1) £

locator(n, 7ER P PR I b A in OUR IR [Pl i 1
type="n", ...) MFR (x5 y) s FHERTLATE i AR 21455 (type="p" IF})

HEL (type="1"I), HLATREIL N AIIFT S siELk

1Code

R, Htext(x, y, expression(...)) ] \FE—AEE Bn &% A5, M [7demo
(plotmath) #F&

Previous Next First Last Back Forward 13 HEEHCESRA
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1. GRAPHICS WITH R

Hexpressiondl [ 48 57 4y £ A 2 A,

FCode

> text(x, y, expression(p == over(l, 1+e”-(beta*x+alpha)))) Lo

1F B A A bR 55 (x5 y) AR SR T 7

p=1+ e—(ﬂx+a)

1.1.3 Graphical Parameters

Bk TR a2 240, BB B R R BN ZHeki R, -S 5]
PAAE by P o5 00 358 700 (TEAN I BT AT 280 mT ORI, el U e Hpar 2K
KA AR 3, Wl B oK 10 B SR 4% i par 48 2 I 2 Ok 22 1.
EL Al iy 4 par (bg="yellow” ) #5305 S B KB LA B (U ) Sk 221 5
HHBDRESE, b g IR MR D Re. KSR R L2
B 7par; N HHIFRATHAZ T 500 S 4L

TCode

adj 5l text, mtext Ml title HICFMXFI, 0
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1. GRAPHICS WITH R

bg

bty

cex

col

LT, 0.5RFEHXFE, URANSE, fEH> 1T
EAESCARATIA I Ty, BRI S S50 AR SCA AT
M7 R HAME (Bt 0, 0)), AR
[P S R = S E R S

e R (B Wbg="red", bg="blue"; Mcolors()mLL
SonesTRmT F B A %)

T IHE AR, AT A : "o, 1, 7, vet,
nat NI GUHERFRFIARRAE) s WiRbty="n" WA
2l HE

BHRIBAIRAS TR SROCFE RN, 546, cex.axis

Pl AR 2 R TR/, cex.lab FthlAMAREIFRZE ST
KA, cex.main FEHARESLF KA, cex. subf il &bz

TR

IR S 1 it ; Mcex2Bfl, W : col.axis, col.lab,

Previous Next First Last Back Forward
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1. GRAPHICS WITH R

font

las

1ty

1lwd

mar

col.main, col.sub

RSO PR (L IER, 20 fMA, 30 KK, 4:
B FlcexZifl, i&A[H]: font.axis, font.lab,

font.main, font.sub

P AR ARANZ BE R hRIC T 1 R (00 PAT T, 12 B
2: EETHI 3: BHO

PEHNEL LR, W DLRRER (1 SEEk, 2: MEZk, 3: R4k,
4: B, 50 KIBZ, 6: XUEL), wi#FEENEIs N
BIEAF R G Ao ] mon 2 TR A7) 28 5 Hhfi 58 2 f
FIKRE, P65 (points) LR %, Hillllley="44"Fllty=2
eS|

P e T L A K

BRI AHANMER W& c(bottom, left, top, right),
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1. GRAPHICS WITH R

mfcol

mfrow

pch

pty

tck

tcl

W Nc(.1, 4.1, 4.1, 2.1)

c(ar,nc) &, HEZKE D AnriToachI ARG R, #4581
YA %76 1

A b, AT IR & T 5 1

TR TR, AU 1 B2 H,  thn] DU B

TR
HISCE RN EEL, BT 15 (points)
RESE KB FERF, s A, "n": KR

Foe i B2 BRI, AR T b, LUK wirhieh—
AMERFERG IR eck=1 012 Hgrid

[ b, ERASCARAT S B HEE (R4S R tc1=-0.5)
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1. GRAPHICS WITH R

xaxt I xaxt="n" MK Ex-H{EA TR (G FFlaxis(side=1, ...)
AL D
yaxt ilyaxt="n" WK Ey-MHEHANER G T Maxis(side=2, ...)
B AIEHD
4Code
BeATAr LU A RIS B G 2 $pch & A EAR:
‘ ‘ TCode

plot(rep(1,10),ylim=c(-2,1.2),pch=1:10,cex=3,axes=F,xlab="",ylab="")
text (rep(0.6,10) ,as.character(1:10))

points(rep(0,10) ,pch=11:20,cex=3)

text(rep(-0.4,10) ,as.character(11:20))

points(rep(-0.8,5) ,pch=21:25,cex=3)

text(rep(-1.2,5) ,as.character(21:25))

points(6:10, rep(-0.8,5) ,pch=c("*", "?" "X" "x", 6 "&"),cex=3)
text(6:10,rep(-1.2,5) ,c("*", "?" "X" "x","&"))
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1. GRAPHICS WITH R

L Code

2 WS HORIR AR B R B AT T AE— P B B . AT RAIT 4/
B, —SESHA ARVEAplotIXFE M A B4 T . AT L par() K
BUGX S, XA AN ZAT IS . R L B SR, TSt oRAr
EATRIRIAEA LME LS PR 404 H
‘ ‘ TCode
opar <- par()
par(bg="lightyellow", col.axis="blue", mar=c(4, 4, 2.5, 0.25))
plot(x, y, xlab="Ten random values", ylab="Ten other values",
xlim=c(-2, 2), ylim=c(-2, 2), pch=22, col="red", bg="yellow",
bty="1", tcl=-.25, las=1, cex=1.5)
title("How to customize a plot with R (bis)", font.main=3, adj=1)
par (opar) L Code

Previous Next First Last Back Forward 19



1. GRAPHICS WITH R

B, sedsfbll fE LB, ROMA A3iguE T W ARBR A 20 AN br
FLE 2 P X T R BE R A5 D Vit o FRATTIAEAS 6 2 T 58 ki KR 1K
2l X HA I Mplot (... type="n" )4l —A “=11” WK, KRG
ARG R BRI, AAARAH, R85 . FRATTRT LUAR HY i 0 25 4 P IX B
IR 2. ar it

TCode
opar <- par()
par(bg="lightgray", mar=c(2.5, 1.5, 2.5, 0.25))
plot(x, y, type="n", xlab="", ylab="", xlim=c(-2, 2),
ylim=c(-2, 2), xaxt="n", yaxt="n")
rect(-3, -3, 3, 3, col="cornsilk")
points(x, y, pch=10, col="red", cex=2)
axis(side=1, c(-2, 0, 2), tcl=-0.2, labels=FALSE)
axis(side=2, -1:1, tcl=-0.2, labels=FALSE)
title("How to customize a plot with R (ter)",
font.main=4, adj=1, cex.main=1)

mtext ("Ten random values", side=1, line=1, at=1, cex=0.9, font=3)
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1. GRAPHICS WITH R

mtext ("Ten other values", line=0.5, at=-1.8, cex=0.9, font=3)
mtext(c(-2, 0, 2), side=1, las=1, at=c(-2, 0, 2), line=0.3,
col="blue", cex=0.9)

mtext(-1:1, side=2, las=1, at=-1:1, line=0.2, col="blue", cex=0.9)
par (opar)

| Code

FHLLRT—FF, JefrAr 6 ML E S5, R 518008 Sea e md =3, i B
Ftype="n" At 55, Hxlab="", ylab="""/i A brfikr2s, Al Hxaxt="n"
, yaxt="n" AN ARl XA K T 2 E X IAAE, I H xlim Ay lim e T
AR FREINE R . 33, AT LA i laxes=FALSE, {HIXAf K1 A AN m AL b
i, i BARNEAHE. SRS, RS s B b TR s R AR AR DX IS N &
FPEDEICE. TR I AATT, Frect (BT I X BRIt KI5 T R/MER LL
LIS YN CE

Hpoints()i s, T — AT, HaxisOWRMASRY: 2 A AR R
AL 1) T 45 E A AR Z0 A S . % T labels=FALSEH 5 M AR A il i AN 5 %1 5
Bt AR ] LU T A R R ), il Wilabels=c("A”, "B”, 7C”).
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1. GRAPHICS WITH R

JHtitle A IARAEL, A0 PRI T THAR I AN I 2 307 B Bimtext () I
HYm AR BRI ARAE o XA BRI — B AR B R SOA. e Tlinedit HH 22
BB PE RS AT 4 (B8 i line=0) | ath i AAKR. 55 Wi i mtext(), ¥ H
HMH Tside (3)MIBLEME. S mtext YN EE R BAES —BXR, 24
BN TR,

Previous Next First Last Back Forward 22



Chapter 2
Statistical Analysis with R

AFIRATH) H RN RIGETT 70 D Re AT — SIS I XRG4,

fstats @HGF T — RIVGEARM G407 o6 4. 28 MR 3, ZepE Rt
i“(@ﬁﬁﬁd‘gﬁiﬁﬂﬂ JT Xk &Tﬁ”@i HUJ7ZE550T), evl- oA, IE Rt )2
YRS, WRFF 58T, Rl i/ —REM Z 70, HALKIR A4t T
4’*:“:)&?}‘1[ THEVANA ST k. MBEEARR, 2288 RN R AT G- bri:
R A (recommanded), M7 HAB ¥ FR 1 48R G (contributed) I H 23k
RN IR )

AT — AT B B0 7 IF 4G o XA AL 2 stats, {H'E AT LG
FRIEAT S HT I RAR I RE. SRS, FRATTRE 40 Sk w3 AN 18 T e vk 23 B b #6 Ak
WA RS, A (formulae) F172 %Y %L (generic functions).
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2. STATISTICAL ANALYSIS WITH R

An Example of Linear Regression

fEstats AL HLAIZEPERIH AT R BUR M.y TR AS 4L, BATRHR 4
RIEHHEHE: women

TCode

> data(women)
> 1m.wm<-1lm(weight~height,data=women) e
BB 1) BB (22— A AL A e N AR i, A2 T
WA & ke . ik idata = women 31X LA R AR AU
HEwomen .

H T A 208 AT I 45 AN SR B B oR, B BT R 45 % B m. wm.
FRATB AR Y — 6 o B 2 R AT I e 2 I L A vk Blprint AT BAXS 43 8 45 Ak
AT — AR BB (— RO AT 2 HD), B Bisummary A BLE ST 2 (40
QR R S AN SE
‘ ! TExample

> print(lm.wm) # FIEEE lm.wm SN
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2. STATISTICAL ANALYSIS WITH R

Call:

Im(formula = weight ~ height, data = women)

Coefficients:
(Intercept) height
-87.52 3.45

> summary(lm.wm)

Call:
Im(formula = weight ~ height, data = women)

Residuals:
Min 1Q Median 3Q Max
-1.7333 -1.1333 -0.3833 0.7417 3.1167

Coefficients:

Previous Next First Last Back Forward
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2. STATISTICAL ANALYSIS WITH R

Estimate Std. Error t value Pr(>|t|)
(Intercept) -87.51667 5.93694 -14.74 1.71e-09 *%*x*
height 3.45000 0.09114 37.85 1.09e-14 **x

Signif. codes: 0O ‘#*x’ 0.001 ‘x*’ 0.01 ‘x’ 0.05 ‘. 0.1 ‘7 1

Residual standard error: 1.525 on 13 degrees of freedom
Multiple R-Squared: 0.991, Adjusted R-squared: 0.9903
F-statistic: 1433 on 1 and 13 DF, p-value: 1.091e-14

| | LExample

T B I B Hplot () %4 B 45 S i1 45

2.1 Formulae

AXERG AT B A B e 3 JLFIrE sBER A — A5, AU
WALy ~ model, Hry ZMN AR &, model J& L n R IS4 H.
PR LT TS A X s T R G R R SRS AR,
¥
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2. STATISTICAL ANALYSIS WITH R

a+b a M b KA

X TR X R—ANERE, SR R WSS AR oY, B
X[,11+X[,21+. . .+X[,ncol (X)1; A DL &S| m) &
PR E AT A (i, X[, 2:41)

a:b a fll b MAZH N
a*b AHINANAE BN, (G54 Tratb+a:b)

poly(a, n) affinfir (IEAE) 1K

“n AT S A AR, B (avbrc) 2 4

Fatb+c+a:b+a:ct+b:c
b %in% a b F a WIRENIEI W Tara:b, Fa/b)

-b LT oI5, W: (a+b+c) "2-a:b 2

Previous Next First Last Back Forward
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2. STATISTICAL ANALYSIS WITH R

Tat+b+c+a:ct+b:c

-1 y x-1 Rl AL TENE (SN Ty x+0 B
F0+y~x)

1 v AN B R R (A )
offset(...) [IBIBY I IN—N5Ema PR TAHAMG VR S50 Cl,
offset (3*x))

AR, AL i AT IR 2 B H s B A AR A S Blan, &
Ay x1+x2 KRBy = 2181 + 2282 + e. b T AN HHAE A H IS5
7, BATATLMEH 00, BInAE R RSBy = 22 4+ e, MFIEX Ay I(x"2)
(X HEFISplus B ¥ & A ).

2.2 Generic Functions

MV Z g FEE 5 ARKGE, R MECH AN BRI R IV A S 2852
RN AZRIERH —DEE. R Gk B B8R H R Inl— NS84 L5 b6 B4 1 [
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2. STATISTICAL ANALYSIS WITH R

Z(Wm R m” BB, aov IR HIZE aov” X 5). TRATHIAARHT 45211
PRHORRF 52 IR AR E HIAT N . I LE R B P iz B (generic).

B, fwew ST ek BT 45 R IR e #0g summary. & A LU R BoR
BOVMER SR TRt Z B R TR Im” (L MERY) i aov”
KOTENH), BaRIE B BAREAFE. 2 2R BN LA T4 e o
JIT AT & A8 A A — R .

A TR B G R DI S, e R R R T e
JEE XPTYE. HTfF) T S Bl RS AR, SR N REIAT L a2
BRI SRR E. KRR DI, N 51250 I — LA R
SN GO B R RN B e A XS R S M A g R

print AT O SY =Y Sy

summary R A PR RS B

df .residual IR IR ZE ) B HHE

coef IR [RIHEAS T R R AT T bR HE2E)
residuals IR A%k 22

deviance JR ] AN (e 22 1 T F

Previous Next First Last Back Forward 29
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2. STATISTICAL ANALYSIS WITH R

fitted IR E
logLik TSR BAARE R [ S8 H
AIC 5T Akaike {5 B HEN] (Akaike information
criterion, AIC) ({&K#iTlogLik()) e

Bim B Faov Z I bR HOR Bl —MRAF 5 M 45 RN 1R, FATR] LUAEH] B
Hrstr K EF LN ZRIIEEH. WA U B Binames K AFZT|RA 5 I0
EEZE |
‘ ‘ TExample
> names (1m.wm)

[1] "coefficients" ‘"residuals" "effects" "rank"

[6] "fitted.values" "assign" "gqr" "df .residual"

[9] "xlevels" "call" "terms" "model"

| Example

IXLETEZ AT LA U 1m . vm$coef [HITEUERIN.
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2. STATISTICAL ANALYSIS WITH R

I RAS R R T B R UK o T 4 X G A R AR o AT T R R
B, FESHREIE A RS, HRE LR, Wiz Y s B W predict
Hupdate 5 —LEIMNI ST

TCode
addi TGN AT LI A 35
dropl  JELEMIITAT AT LA AAE AL P RS IR 1) 350
step WitAIC (i addl Fldropl)EH— MR
anova W —ANEE AR KT 7 /R ZE TR
predict I RIS TS — AN (¥ s 4R 1K TROE
update JIFTAOB ERFE A XIS — AR s
2.3 Packages
1ER JABJE, nTLMi fsearch() KR 28 I package A 7K. Bl
‘ ‘ TExample
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2. STATISTICAL ANALYSIS WITH R

> search()

[11 ".GlobalEnv" "package:stats"
[4] "package:grDevices" "package:utils"
[7] "package:methods" "Autoloads"

"package:graphics"
"package:datasets"

"package:base"

Fofb it ARG A REME. FL#N” grid” 49:

> library(grid)

T LAH e B data () KB 5 R 000
RIFEA O

£, ik
base FEARRMHL
datasets FERRER4E
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2. STATISTICAL ANALYSIS WITH R

grDevices BEAR N 5igrid B B 1 4 ph 4L
graphics e NPT

grid grid&lE

methods FFRAS G LR 1) VR R 5
splines [z JEIN PR il

stats it i

statsd BT sabrife e UM Zevl s Bl

tcltk R MITcl/Tk BTEHE RIS O R 4L
tools AL TF R AN B LA

utils R T HHH

\ |
BR TR IR, I — LRI AE— 2 RAT IR £, B

£, ik

boot e Albootstraping J7ik
class Vo VIRrS

cluster RHT:
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2. STATISTICAL ANALYSIS WITH R

foreign P& Fitk X (83, Stata, SAS, Minitab,
SPSS, Epi Info)[J4hk%dk

KernSmooth W% FEU A J7 v (RS XU %)

lattice grid K

MASS Venables & Ripley ¥/ "Modern Applied
Statistics with S"HHIEERE, GWEHRL
AR RS, THAE SRR

mgev 7 SCH W] gAY

nlme A IE (S5 e gy g sit]

nnet A D0 244 1 22 TN B e MRS

rpart 34 53H1

spatial T ("kriging", MBI E, ...)

survival AT

| |

PR — AN A AT RR BORR TR LUAS R 7R £ A B SR Ak, 3 T DAAE
Filibrary (help=package) FJJE. Ll
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2. STATISTICAL ANALYSIS WITH R

TExample

>libraray(help=boot)

| | LExample

L FR RN ‘22 2545 5 i JLANH F B $ ininstalled . packages, CRAN.packages,
)% download.packages. i 1] LA Flupdate.packages() ¥ £ 48 % 3% i A 1k
ATHEHT.
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Chapter 3

Programming with R

3.1 Flow Control

e For &I
M4 For() TER P BT PR WL, FI LS B A & 4L G3E.

for (hi#in BUHIE) {M44l) TCode

1 Code

eI AT 16— Fibonacci /T 51 i 20 M 1] i) 5

Fo=0 F1 =1
Fn=Fn1+Fp_2,n2>2

Dy AR T G 5, A for A3 G
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3. PROGRAMMING WITH R

> Fib<-rep(0,20)
> Fib[2]<-1
> for(i in 3:20) Fib[il<-Fib[i-1]+Fib[i-2]
> Fib
[1] 0 1 1 2 3 5 8 13
[9] 21 34 55 89 144 233 377 610
[17] 987 1597 2584 4181

e While fE#F

while (%fF) 44l

il while J55RES Lkl T

> Fib<-rep(0,20)
> Fib[2]<-1
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3. PROGRAMMING WITH R

> i<-3
> while(i <=20) { Fib[i]<-Fib[i-1]+Fib[i-2]; i<-i+1}

| LExample
o if Ef)

TCode
if (AR (ATl G A0 Y
if (FAMD) AP ACEFMAEDY else {Arddl CE&MARDY s
— AR
‘ ‘ TExample
>x <- 3
> if (x > 2) y<- 2 *x xelsey <- 3 *x

LExample

| |
if... else BT LAFIEAN K Eif. . else if...else...
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3. PROGRAMMING WITH R

o repeatfi¥#, Ul Kbreak Mlnext i&f)

TCode

repeat {

4l

if (%AF) break

¥ 4 Code
repeatfFHFME H A RINE, it Frepeat T while fEFRH (114
‘ ‘ TExample
> Fib<-rep(0,20)
> Fib[2]<-1
> i-3
>repeat { Fib[i]l<-Fib[i-1]+Fib[i-2]; i<-i+1; if(i>20) break}

| | LExample
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3. PROGRAMMING WITH R
3.2 Functions
B TAT LU A functiony 44w 5 H O BREL A R

TCode
PR 4 <-function (A1, Am2,...) {
EERAREN
return (45 A5 &)
} )
i(ode
LeanFRAT 12 gm 5 — > R ECk 5 H AR B o Tfe:
[ ‘ TExample

ft<-function(m){
if (m==1) rlt<-1
else rlt<-m*xft(m-1)

return(rlt)
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3. PROGRAMMING WITH R

| LExample
AR AR A R B A A 2, B

‘ TExample

> f <- function() {

+x <=1

+ g() # g will have no effect on our local x

+ return(x)

+ 3

> g <- function() {

+ x <- 2 # this changes g’ s local x, not the one in f

+ 3

> £0)

[11 1

| LExample
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3. PROGRAMMING WITH R
3.3 Miscellaneous programming tips

1. ffix()

3 I fix (b6 B AT U HT(E) D& AP FE I B 2. LR anRrh v 556 2 11 e
Hifactorial 2 Hgammabf Bt 5. FAT W] LA H fix (factorial )16 0k N 4%,
SR J5 B Hifacorial.

2. fEHERST S #

AT AR AR PR PP Al — A BT SR (R ik o A R, e ml BAAEARAE B T8
BEF (R IEG ORIREATIE S
3. ARl

WA RATCIC IR, K H AN 53 A5 T SRR SE R T RERS, % T B 4
ANTEFPARA T ).

3.4 Debugging
FERH,FRAT AT LA i $itraceback SKIKAHREF AR IO AIAME L. Bl

[
> cv <- function(x) {
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3. PROGRAMMING WITH R

+

sd(x / mean(x))

+}

>

cv(0)

Error in var(x, na.rm = na.rm) : missing observations in cov/cor

#E R SRR o8 Bvar A, (ERBRATTSAT BT ok o 0

> traceback()

3:
2:
1:

var(x, na.rm = na.rm)

sd(x/mean(x))
cv(0)

WVREA A 2sdiiH T B Bvar, 1 E T Fvari . briER)sdsE SCE SR
NIES, DR gk i i A fE

+ + + Vv

cv <- function(x) {
stopifnot(all(x > 0))

sd(x / mean(x))
}
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3. PROGRAMMING WITH R

> cv(0)
Error: all(x > 0) is not TRUE

| | LExample

traceback B £ T /R HT IR HILAEWE— 20 (R BAT S URIRAT A4 4.
RA AT LU i browserfldebug b8 #0672 /37 3E A7 . B A1IE 1T FATLE R %L
VS RS A SR iR AR i, B AT AT RAY 2, AT LU IR 24

TCode

1. n-"next", PUTHRTFHI T —IT@w4
2. c-"continue", ilFEFHAT N
3. Q-#EH I

| Code

B, BRATTRT LAY TR (0 £0 R 2L

TExample

> debug(ft)
> £t(3)

Browse[1]> n
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3. PROGRAMMING WITH R

debugging in: ft(m - 1)

debug: {
if (m == 1)
rlt <- 1
else rlt <- m * ft(m - 1)
return(rlt)
}

Browse[1]> n
debug: if (m == 1) rlt <- 1 else rlt <- m * ft(m - 1)
Browse[1]> n

debugging in: ft(m - 1)

debug: {
if (m == 1)
rlt <- 1
else rlt <- m * ft(m - 1)
return(rlt)
}

Browse[1]> n
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3. PROGRAMMING WITH R

debug: if (m == 1) rlt <- 1 else rlt <- m * ft(m - 1)

Browse[1]> n

debug: return(rlt)
Browse[1]> n

exiting from: ft(m - 1)
debug: return(rlt)
Browse[1]> n

exiting from: ft(m - 1)
debug: return(rlt)
Browse[1]> n

exiting from: ft(3)

[11 6

{8 Fundebug (ft) 3k 5% ] bk Hft 1) IR B

3.5 Efficient programming

SRR FPIE AT (3 FE AR ISR (A — R BRI, A A2 0 R P (P 4 ) 1
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3. PROGRAMMING WITH R

WL AFEAIN LR T3 e (RS ARS) 77 5K

1. THRMIE

N T AR AR, T RAR A TR AR 0 B2 ER AR B i) 2y i
PEXS BRI, DA 2 [ 2 T e 5 A1 B P g ) B T 3 R A 2

X <- rnorm(100000)

Y <- rnorm(100000)

Z <= cO

for (i in 1:100000) {

Z <- c(Z, X[i] + Y[i]) # this takes about 54.09 seconds
}

Z <- rep(NA, 100000)

for (i in 1:100000) {

Z[i] <- X[i] + Y[i] # this takes about 0.54 seconds
}

Z <- X + Y # 0.002 seconds (approx)

vV + + VvV VvV 4+ 4+ V VvV Vv VvV

Previous Next First Last Back Forward 47

TExample

| Example



3. PROGRAMMING WITH R

2. A RFENREFRT

TESECUE b, R m BRI P v Uy k.

3. RWRIFE P IEAT B )

ERH, W] LUl Hsystem. time () B ZCR I A3 BT 0D 451

‘ TExample
X <- rnorm(100000)
Y <- rnorm(100000)
Z <- rep(NA, 100000)
system.time ({
for (i in 1:100000) {
Z[i] <- X[i] + Y[i]
}
b
user system elapsed
0.54 0.00 0.55

| LExample
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3. PROGRAMMING WITH R

userl [8) 5 AT 25 $hAT 46 9% RIS ), system ¥ 2 0 56 e LAAT: 25 i 4 2 1) )
i), elapsed s [AJFE FAT 1T LA I F 75 B IHAT GAT 25 46 9% (1T ) 1)

FATTA Ty DL A 00 4 A 4 AT BT BN ], DL gk R I IS
— o T BT A, VB AN 2 A4 I A HE I R 290/ 104E W 90% 1)
PAT IS M AEEL0% M FE P ARAY . ZER Ho 3R AT 0T LU H B8 SUR prof () Il
JP I RE. E10% 1 AR RV R PP AT 28R RO, FATT AT LA A L el
FHFortran{U5 MBS, LERTHHER

4. #£R FFHAHC Z#H Fortran 2%

i, AT 1A F R R C ek i foo.c

void foo(int *nin, double *x)
{

int n = nin[0];

int i;

for (i=0; i<n; i++)

x[i] = x[i] = x[il;

}
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3. PROGRAMMING WITH R

| | JExample

HTERPH LA AL, Unix R4 R ERATETEAr S 3oR 77 (FERAMI) TN

‘ ‘ TExample
R CMD SHLIB foo.c

| | iExample

SAE B3R A1 S IR P foo.so, SR ERH AN A 1% R 5

‘ ‘ TExample
dyn.load("foo.so") # #HA
.C("foo", n=as.integer(5), x=as.double(rnorm(5))) #fifff
dyn.unload("foo.so") # INVEA

| | LExample

fEwindows T, W JiU5E AT FH Con 3 35 (5 22 ) A 22 5€) A= Bifoo. ¥ 4w Bed IS
foo.dll, #RJa AR H LIS fF.
Fortranf 7111 FH 28l
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3. PROGRAMMING WITH R
3.6 R script editors

FATTAT A 5 Al SRS G B K Aok B RFR)TARAD. (HE, 7 — 24X RIBE
FEMB IR AT AT LS AP AT RAR T . W 28

1. R commander

R commander & —Z HREAEIF K BB B 7 5 10 (3440 T-Splush B E
FHM). %%ER commander 1 LUE I %% “Remdr” 580K, A, N
I (library (Remdr) ) 2% H 3)) 225 5 B it i 2o Ath .

2. Tinn-R 23K %2 A TR TR iR 2s. P16 3= 1rIThee, thn
VLR, R R, A e 45

3. RWinEdt J& — 3 i 304 4 4 25 WinEd ek i 5 1 ATRER 57 (1)
AF. T DL i 5% 0 “RWinBdt” o 5E 2B MR 1T, %R, 12 5L
FRWinEdt ] K7,
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http://socserv.mcmaster.ca/jfox/Misc/Rcmdr/
http://www.sciviews.org/Tinn-R/
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