%6 F: % ANRAEEEN
6: R Graphics

R AEFZEN LRKS, ELEF LR SRS EHEHEEN H B —L25iE. DTES,
AL EE R WER .

demo (graphics)
demo (image)
demo (lattice)

R B AR Frez AR —EgE K=, #HRRGERYHE, /T RRGER. B TAERRX
EERT AN A, R It REE . R 2 ER T, ABXEARRESW. B TERAmEEZ
B AER, ERIEERDE, LWERE BREE (graphic device), B EEE 7] U2 — il &2t —4F
ERAZ BEREZR. R E—25] BRI (graphical parameters), 35 L@ 5 [# AT LSS HE FT
FNEESE. EES TSR T = EE A EE:

1. BkE#EE (high-levlel plotting functions): #ERTEEIAE L& £ —EHNERE, &7 E
AR, R, S

2. {EBS48E (low-level plotting functions): N EE—ECKFENEE L, I EHEEHE
Bk, MEESHIR:, RERERE S

3. BE)TV#8E (interactive graphics functions): 84 RFF A B # HE MM (AmER) E—
HEREFEENEE L, N EEREASEZRERFIEA.

£ R 1, grid EFF —(EBIIH5E A2 B R, 1R grid £, BN 5 —ERESERHZ lat-
tice EF, AILIEA S HETEEFIFEHEE, Pl S-PLUS Y Trellis RHf.

6.1 4 B

FE SR e —L R R @R XEE R, E 6.1. #FLRE, BAA R g g6 —L&
R, EE R RGEE R IAL. EE: HEHeE B EER, IFMEHeERESRER T B
BUITERER, 2 FEEART EE, Il Cleveland (1993, 1994), Tufte (1990, 1997), Wainer (1984,
1994, 1996)
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. 6.1 4 E A

.norm<-rnorm(100,mean=0,sd=1)

.group<-sample(c(1:4), 100, replace=TRUE)
.cat<-sample(c(1:8), 100, replace=TRUE, prob=c(8:1))
.cat.tab<-table(x.cat)

vV V V V
Lo T B B

barplot(x.cat.tab)
pie(x.cat.tab)
hist(x.norm)
boxplot (x.norm)

gqquorm(x.norm)

V V V V V V

plot(density(x.norm))

P EER s, $ITIHRANE 6.1,

#11: NIDDM ERRAELLER SRS R E— R RS R EMENRIEEEEAE

— (IR AT —(EER REER, $H8 S “RNEIRA (NIDDM), fERIRHEHI AR R, a5
PRI ENERR R oy, 21, O 2 BARIRIRER: FTHeREY R “ABBEE 3 (Syn. Insulin)”
Bl “— RS (Reg. Insulin)”, #EEMBEAEIEERIRISE. #3t 32 (058, DIERIFIZERER
A B 4 RS TE, BRI R 2 & B R e S B — B B R iZHIHE (Reg. Insulin), M55
[@ 5B, BANEIRR S Fi 8 20-39 5% 1 40-59 k. HIEELR (baseline) 2 Z2HE MpE FIFEAE
ERZ (FBS1, TC1), BRI R 6K 12 8 A 2 iy ZEimEMEEER (FBS2, TC2). RIS 1 HEH#
T 2 AR R A R R IR E RS R E, RS R EMZR. 5 2 MERTHIEFIE 4
FEPRIR < Sl 2 S BR RS R. 58 3 (8 B H2FHE FBS Ml TC 7EEMR RG] 58 4 (HHE #F
fti TC R4 A REAFRE FBS BHMURIIE. & 6.1 nBHAMBIEER, EREEZE CTDMInsu.csv.

6.2 i (KLlE) & 12 8 B2 Rz E il FBS2 81 (GE) R IMmBER 3 E (= FBS2-FBS1)
o3 RIS H B 22 R IRE FBS1 fak(flE, BT 2 BARREE, 7 VA HE B R e Rt —
i e = SRIZ IR, BB AR R MR 8, AR R EIAE R RUE.

> CTDM.df<-read.table("CTDMInsu.csv",
header=TRUE, row.names=NULL, sep=",", dec=".")
> CTDM.df
Therapy Sex Age TC1 TC2 FBS1 FBS2
1 1 1 1 250 210 140 100
1 1 1 260 200 150 110
1 1 1 300 250 140 90
> plot(FBS2 ~ FBS1, type = "n",
main = "FBS: 12-month therapy vs. baseline",
xlab = "FBS: baseline", ylab = "FBS: 12-month therapy")
points(FBS1[Therapy == 1], FBS2[Therapy == 1], pch = 1)
points(FBS1[Therapy == 2], FBS2[Therapy == 2], pch = 19)
abline(1m(FBS2 ~ FBS1, data = CTDM.df [Therapy == 1,]), lty=1, lwd=1.5)
abline(1m(FBS2 ~ FBS1, data = CTDM.df [Therapy == 2,]), 1lty=2, lwd=1.5)

vV V V V
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4. 6.1 4 E A

> legend (130,130, c("Syn. ","Reg."), pch=c(1,19), 1lty=1:2, lwd=1.5)
%> #
> plot ((FBS2-FBS1) ~ FBS1, type = "n",

main = "FBS(12-mo Tx - baseline) vs. baseline",

xlab = "FBS: baseline", ylab = "FBS(12-mo Tx - baseline)")
points(FBS1[Therapy == 1], (FBS2-FBS1) [Therapy == 1], pch = 1)
points (FBS1[Therapy == 2], (FBS2-FBS1) [Therapy == 2], pch = 19)
abline (1m((FBS2-FBS1) ~ FBS1, data = CTDM.df [Therapy == 1,]), lty=1, lwd=1.5)
abline (Im((FBS2-FBS1) ~ FBS1, data = CTDM.df [Therapy == 2,]), lty=2, lwd=1.5)
legend(165,-30, c("Syn.","Reg."), pch=c(1,19), lty=1:2, lwd=1.5)

V V V V V

#6.1: A% AR (NIDDM) B AR LB
B F M T S W B 2 B A T B B 0
FE: BYARER &

Therapy 1: AEBRER ; 2: —KEEER

Sex 1: B 2: i
Age BAEEIRR 2 F i, 1: 20-39; 2: 40-59

TC1 RREEI R, B &
TC2 MBS, B 12 [H AR AR
FBS1 Z2fE I, B E
FBS2 ZEREIAE, B 12 [H A&

FBS: 12-month therapy vs. baseline FBS(12-mo Tx — baseline) vs. baseline
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B 6.2: HiRRMRILES M B E— A8 & R P A R E: (£H) % 12 B
F2 g i g FBS2 8 (A1) M RMMEeis e (= FBS2-FBS1) 4 Bl 4% I 8 2 I o 48
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FoFE: FHANREEERX -5

6.2 &4 E High-Level Plotting Functions

EREE R HRANER, BETENE R, HEEESLEN, EENEE, BN, FHAEEH
fliZEK, ATLAA ARG [ Bed. migiaEs S, §7EENEREE (graphic device, M &), bl —
fE#THIE & (plot region), NERFEHEIRIVEREE. ¥ RAEMRKEEHAS RE 6.2 H[E 6.3.

CTDM.df<-read.table("CTDMInsu.csv", header=TRUE, row.names=NULL, sep=",", dec=".")
attach(CTDM.df)

common high-level plot examples

dotchart (FBS2, main="dotchart()")

hist(FBS2, main="hist()")

barplot (FBS2, main="barplot()")

boxplot (FBS2, main="boxplot()")

plot (FBS2, FBS1, main="plot()")

qquorm(FBS2, main="qgnorm()")

volcano data
Maunga Whau (Mt Eden) is one of about 50 volcanos in the Auckland

#
#
# volcanic field. This data set gives topographic information for
# Maunga Whau on a 10m by 10m grid.

#

matrix 87 x 61

x.volc<-10*(1:nrow(volcano))
y.volc<-10*(1:ncol(volcano))
contour (x.volc, y.volc, volcano, main="contour()")

image(x.volc, y.volc, volcano, main="image()")

VvV V V. V V V ¥V V V V V vV V V V V V V V Vv V

persp(x.volc, y.volc, volcano, main="persp()")

BEGHAR © Jeff Lin



-6 6.2 HIE#EE
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% 6FE: # A REEEX 7.

#*6.2 FAEMBEBREX. (3% t £T%£ lattice EHAHHRR)

R &= I

plot(x) plot of x (on the y-axis) and ordered on the x-axis

plot(x, y) X-Y plot scatter plot, bivariate plot of x (on the x-axis) and y (on the y-axis)

sunflowerplot(x,y) sunflower scatter plot, id. than plot(), but the points with similar coordinates are
drawn as flowers which petal number represents the number of points

pie(x) circular pie-chart

hist (x) histogram of the frequencies of x

barplot (x) T bar graphics or histogram of the values of x

boxplot (x) box-and-whiskers plot

stem(x) stem and leaf plot

dotchart(x) Cleveland dot chart.

qqnorm(x) Q-Q plot, quantiles of x with respect to the values expected under a normal law

qgplot(x,y) Q-Q plot, quantiles of y with respect to the quantiles of x

plot.ts(x) time series plot, if x is an object of class “ts”, plot of x with respect to time, x may be
multivariate but the series must have the same frequency and dates

ts.plot(x) time series plot, id. but if x is multivariate the series may have different dates and must
have the same frequency

pairs(x)t scatterplot matrices, pair-wise multivariate plots, if x is a matrix or a data frame, draws

coplot(x "y | z)

interaction.plot(f1,

matplot (x,y)

fourfoldplot (x)

assocplot(x)

mosaicplot (x)

contour (x,y,z)t

filled.contour
(x,y,2)
image(x,y,z) T
persp(x,y,z)t

stars(x)

symbols(x, y, ...)

termplot (mod.obj)

all possible bivariate plots between the columns of x

conditioning plot, bivariate plot of x and y for each value of z

2, y)

if £1 and £2 are factors (object), plots the means of y (on the y-axis) with respect to the
values of £1 (on the x-axis) and of £2 (different curves); the option fun allows to choose
the summary statistic of y (by default fun=mean)

plot columns of matrices, bivariate plot of the first column of x vs. the first one of y, the
second one of x vs. the second one of y, etc.

visualizes, with quarters of circles, the association between two dichotomous variables
for different populations (x must be an array with dim=c(2, 2, k), or a matrix with
dim=c(2,2)ifk =1

Cohen-Friendly graph showing the deviations from independence of rows and
columns in a two dimensional contingency table

“mosaic” graph of the residuals from a log-linear regression of a contingency table
contour plot (data are interpolated to draw the curves), x and y must be vectors and z
must be a matrix so that dim(z)=c(length(x), length(y)) (x and y may be omitted)
id. but the areas between the contours are coloured, and a legend of the colours is
drawn as well

id. but with colours (actual data are plotted)

id. but in perspective (actual data are plotted)

if x is a matrix or a data frame, draws a graph with segments or a star where each row
of x is represented by a star and the columns are the lengths of the segments

draws, at the coordinates given by x and y, symbols (circles, squares, rectangles, stars,
thermometres or boxplots) which sizes, colours ... are specified by supplementary ar-
guments

plot of the (partial) effects of a regression model (mod.obj)

BEMAFER
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8. 6.2 B E

6.2.1 plot () B

£ R &% A —EEFER plot O. E2—F “HEAKE” (generic function): plot () E4E
F TR S255 — 15 | Bt 28 R (class) BFRA.

plot(x, y)
Hx My BBERAR, plot(x, y) ELE y ¥ x # BB (scatter plot).

plot(x)
= x m—{H BREEIYHE (time series object), E4—{E KERIIE (time series plot).
# x e—ABERE (numerical), B ELE—ERETREHFWE TE (index) KE. & x
—EEH A E (complex), & 4 — & Bm & 7T R 1 E & A B ERYE.

plot(f), plot(f, y)
# £ 2—f BE (BF) Wit (factor), y B—{HE{EM =, plot(f) E4 £ H) BEFSE (bar
graphics), plot (f,y) E4 y 7 £ W&EAETH SikE (box plot).

plot(df), plot (“expr), plot(y~expr)
# df B—EERHEYME: (data frame), y BEMAYIE, expr B—EWHLIL <+ EREHRT
(f0: a + b + ¢, age + sex). plot(df) EEERMEFEHHI I ME; plot (Texpr) EE
— RN %8 plot (y-expr) B4 y 1Y expr H &Y/ 5 falE.

6.4,6.5, 6.6, ZFIA T IR S HEHEL.

CTDM.df<-read.table("CTDMInsu.csv", header=TRUE, row.names=NULL, sep=",", dec=".")
attach(CTDM.df)
plot (CTDM.df)

plot (CTDM.df)

plot(~ TC1 + TC2 + as.factor(Therapy))

V V V V V V V V V

plot ((TC2-TC1) ~ TC1 + as.factor(Therapy)) # two plots

© Jeff Lin BEMTHER
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6.6: plot((TC2-TC1) TC1 + as.factor(Therapy))
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#o6FE: E AN RAEER 11 -
6.2.2 miEEE RN T|HK

i E R A SR AR AR, ELETROE R, BB BES R, SROEE, REEEEMTE
K, A AR e R g s =05 | B2, plot O B=S [BHYAERECE (BT . 2 R% 6.3 HE 6.11.

> plot(x, vy,
type = "p",
bty="o",
pch =
1ty =
cex =
lwd =
col =
bg =
x1lim = NULL, ylim
log = "",
main = NULL,
sub = NULL,
xlab = NULL, ylab
cex.main =
col.lab =

font.sub =

NULL,

NULL,

ann = par("ann"),

axes = TRUE,

frame.plot = axes,

panel.first = NULL,

panel.last = NULL, asp = NA,
.

Hrp

type="p", type="1", type="b", -, etc.
REMEE (x,y) BrAR, 2RE 6.7.
p: SE,
1: &,
b: SRR {ERL LR 2 [, A
s, S: BB (step function), /) s B EERN, K S BAEE
o: ENRFIRF ZE IS,
h: FERLE| x-HEEE R EAR,
n: NEEATBE AR, (BRFE ARl B2 AR R0, AR RE AR E R X E.

> CTDM.df<-read.table("CTDMInsu.csv", header=TRUE, row.names=NULL, sep=",", dec=".")
> attach(CTDM.df)

> # compare different types

> FBS.diff<-FBS2-FBS1

> CTDM.id<-c(1:32)

BB E R @© Jeff Lin



.12 - 6.2 &4 E
> plot(CTDM.id, FBS.diff, type="p", main=’type="p"’, bty="o"

> plot(CTDM.id, FBS.diff, type="1", main=’type="1"’, bty="o"

> plot(CTDM.id, FBS.diff, type="b", main=’type="b"’, bty="o")

> plot(CTDM.id, FBS.diff, type="s", main=’type="s"’, bty="o")

> plot(CTDM.id, FBS.diff, type="S", main=’type="S"’, bty="o"

> plot(CTDM.id, FBS.diff, type="o", main=’type="o0"’, bty="o"

> plot(CTDM.id, FBS.diff, type="h", main=’type="h"’, bty="o")

> plot(CTDM.id, FBS.diff, type="n", main=’type="n"’, bty="o")
type="p" type="1" type="pb"

-30{ o © o o 00 -30 -304 o o Ico\ [ IoVoo
-404c0 o o® ® oo -401 -40qoo|lo o || oo
£ £ £ I
T T ©
© 501 060000 0 o @ ~501 9 -501 660 000 o |0
('8 ('8 ('8 \
-60 o (-] —60+ —60+ o (-]
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6.7: type FIBEEHATRRE (v,y) HFHR
bty="o",bty=1",---, etc.

% B EEAR A ME (box) RYSEAY,

%IE;[%;%‘ { "O", "1", ||7||, IICIII "'ll", u] " }, EE;‘:%%E&**E

HERRDTR Y F, 2 RIE 6.8.

© Jeff Lin
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% 6FE: # A REEEX

.13 -

> CTDM.df<-read.table("CTDMInsu.csv", header=TRUE, row.names=NULL, sep=",",
> attach(CTDM.df)
> # compare different bty, box types
> FBS.diff<-FBS2-FBS1
> CTDM.id<-c(1:32)
> plot(CTDM.id, FBS.diff, type="p", main=’bty="o"’, bty="o")
> plot(CTDM.id, FBS.diff, type="1", main=’bty="1"’, bty="1")
> plot(CTDM.id, FBS.diff, type="b", main=’bty="7"’, bty="7")
> plot(CTDM.id, FBS.diff, type="s", main=’bty="c"’, bty="c")
> plot(CTDM.id, FBS.diff, type="S", main=’bty="u"’, bty="u")
> plot(CTDM.id, FBS.diff, type="o", main=’bty="1"’, bty="]1")
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6.8: bty I8 E & S 4 E B XA B EARRSMESMEZ BT T X
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14 6.2 B

pch=1, pch=2,---, etc.
EIE, E pch=k RE k 2—1f 0 — —25 ZHIERY, #Er—EHEAER L ZBE/R®E, N
EEXER 1, 2RE 6.9.

plot symbols : points (... pch=* cex=3)

o@d e\ 2B 1e 2uA o)
10 TR BR @ 5y ++
2\ 8K ufN we <x -—

s+ oH sm 20 - - | |
4X 10 1@ 20 o0 %I
5O uXX A 28O o) +Hf

6.9: pch FIBBE EHEEE BREERFI BTN

1ty=1, 1ty=2,---, etc.
SRR, BROERMERD, NETERIER 1. A 1 HERERR (solid line), J87 2 MIHMH %2
ARBEZER, B 0 207 ARG, EFEXEGRBERIIMESEREMALER, 2 HE
6.10.
lwd=1, 1lwd=2, - - -, etc.
SRR, BUEMRIRREE, DL IR (Lwd=1), MR T EREHECE MR R, AR R BRI
lines O FEA R GZTE 2 RHE 6.10.
col=1
col=1 HREH:, MAVBHARE, NEHRIER black.
help(palette)), BiEER AL XX F4TE.
bg="white"
RIEE R HRE G, WEHRER white.
xlim=, ylim=
E B EEIE 2 TR, W x1im=c (1, 10) 3 xlim=range (x).
log="x",log="y", log="xy", log="yx"
BE AR R SR EE, Llog="xy", log="yx" £/ x # y FEEEEETHCE BfE.

EEAE (value) ZFGHREE (R

R

© Jeff Lin BEMTHER
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main="Title", sub="Subtitle"
main="Title" X EEF FIZE (main title) THEAI X FHAEEBFHI LS, sub="Subtitle"
HE B RIEE (subtitle) &R FBAEREMMI T
xlab="X", ylab="Y"
RIE x- B y- FEARENEE
ann=TRUE
ann=TRUE, & ##E# EHE (TRUE) K, EH BB E 2 £EE, BEHHES
axes=TRUE
axes=TRUE, & @ EMHE (TRUE) K, EHi B BI30E & B R AR E.
frame.plot=axes

E#ERERE (TRUE) K, € 582 1 EEEIME.

Ity lwd

1 0.25

2 mmmm=m=-- 0.5

3 ............... 0_75

4 et im == 1

5 =—_——=- 1.25

6 c—c—c—-—- - 15

7 1.75

8 =—=====-=- 2

O  ceiiiiii it i 2.25

10 @+ omcimim = - 2.5

11 @———— 2.75

12 === -=- - 3

13 3.25

14 —=-=-=-=--=-- 3.5

15 ............... 3_75

16 ........... 4

17 @ ———=—= == 4.25

18  ecememmecameca—- -_— 4.5 co——————
19 4,75 o —
20 ======-=- 5

B6.10: 1ty # lud 7 HHEHBEEERAREERBERTEFZHETT A

> # default

> plot(TC1, TC2-TC1)

>

> # plus some common arguments

> plot(TC1[order(TC1)], (TC2-TC1) [order(TC1)],

type = "b",

BEGHAR © Jeff Lin
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bty = "o",
pch = 19,
1ty = 2,
cex = 1.5,
lwd = 1.5,
xlim = ¢(200, 320), ylim = c(-100, 20),

main = "TC diff.

(= TC2-TC1) vs. TC1",

sub = "High-level plot with arguments",
xlab = "TC at baseline", ylab = "TC diff. (= TC2-TC1)",
axes = TRUE,
ann=TRUE,
frame.plot=TRUE
)
o o
0 o o
o
O —20{o0 o
l_
I
o
© —40- o o
o o
—60 o
(o) o
T T T T T
220 240 260 280 300
TC1
TC diff. (=TC2-TC1) vs. TC1
20
® [
— e e e,
] f
8 ,\ | \\I\ ‘\ ’ Al "
'T—ZO— .0 "'\‘\l‘ [
N v ‘.\I Vi oY
&2 \l oYy
1" _40_ ‘ . ’ v ‘| \
= o \n o---0
5 -60- ¢\
0 LN
_80_
—100
T T T T T T T
200 220 240 260 280 300 320

TC at baseline
B6.11: mEE BT HEZER
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6.3 ¥ HAEEEETIH

51# A
type="p" specifies the type of plot,
"p": points;
" lines;
"b": points connected by lines;
"o": id. but the lines are over the points;
"h": vertical lines;
"s": steps, the data are represented by the top of the vertical lines;
"s": id. but the data are represented by the bottom of the vertical lines.
bty="1" A character string which determined the type of “box” which is drawn about
plots. If bty=is one of "o", "1", "7", "c", "u", or "1"
the resulting box resembles the corresponding upper case letter.
A value of "n" suppresses the box.
pch=1 specifies the type of points, number 1 to 25 and others.
lty=1 specifies the type of lines. number 0 to 6.
(O=blank, 1=solid, 2=dashed, 3=dotted, 4=dotdash, 5=longdash, 6=twodash)
or as one of the character strings ”"blank”, ”“solid”, “dashed”, “dotted”, ”dot-
dash”, "longdash”, or “twodash”, where “blank” uses “invisible lines” (i.e.,
doesn’t draw them).
cex=1.0 a numerical vector giving the amount by which plotting text and symbols
should be scaled relative to the default.
1lwd=1.0 the line width scaled relative to the default.
col= The colors for lines and points
bg= a vector of background colors for open plot symbols.

xlim=, ylim=

log=

main="Title"
sub="Sub"
xlab="X",
ylab="Y"
ann=TRUE

axes=TRUE

frame.plot=axes

panel.first=

specifies the lower and upper limits of the axes, for example with xlim=c(1,
10) or xlim=range (x)

a character string which contains "x" if the x axis is to be logarithmic, "y" if the
y axis is to be logarithmic and "xy" or "yx" if both axes are to be logarithmic.
main title, must be a variable of mode character

sub-title (written in a smaller font)

annotates the axes, must be variables of mode character

a logical value indicating whether the default annotation (title and x and y
axis labels) should appear on the plot.

if FALSE does not draw the axes and the box

a logical indicating whether a box should be drawn around the plot.

an expression to be evaluated after the plot axes are set up but before any
plotting takes place. This can be useful for drawing background grids or scat-
terplot smooths.

panel.last= an expression to be evaluated after plotting has taken place.
asp= the y/x aspect ratio, see "plot.window’.
BE4HAR @© Jeff Lin
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6.2.3 % & M4 B X

HEHEkEEEEN, stem() WXL AKIGHLER (stem-and-leaf Plot), boxplot () B
AL RGBS E (box plot), hist () B AILAMEHE /i (histogram), qqnorm () BFAGHE
KB AR 378 (normal quantile plot) &, 552 RIE 6.3.

stem(x)
stem(x) WAL ARSI EERE x B “EEBE” (stem-and-leaf Plot).

dotchart(x, ...)
dotchart(x, ...) HAMHEHEE x ) “EE"” (dot chart).

boxplot (x), boxplot (x~f)
boxplot (x) KKAEHEE, WE 6.1, Ef x B—HERE, & £ 2RF (factor) ME,
boxplot (x™f) EAE x 1f £ K& EAKETH ZiRE (box plot).

hist(x),hist(x, nclass=n),hist(x, breaks=b, ...)
hist(x) WAEABEDE x 9 “BSE” (histogram), #1[E 6.1 hist (x) HAEFHERE
BEHEAWSHE (class) #H, Ui UEEEES I8 nclass=k 3 breaks=k K&K k fH57
HEEHE. B—EHEERESI B breaks=c(vector) ({ll breaks=c(10, 20, 30, 40)) ¥
Hest R E R e, (breakpoint), WEHETEZ right=TRUE, SAHER, A/MESRER {10
[10,20) }. AIREEE S ¥ probability=TRUE, [ /B & & R fHEHEZ T N 2SR EL

qqnorm(x), qqline(x), qgplot(x, y)
qqnorm(x) NG HE AN IE, qqnorm (x) BEREER 2 x B MHEF EBIEF 58 HEZE
f& (Normal order scores) HJ & REBEZS 3 (7 [E. gqline (x) BN E7EE M qqnorm (x) & LN
—eHE R FAVERR (HROECR 45 EARIZMER). qgplot (x, y) HMAELBERE x BY
S BERE y R E DU —E RS TIR S —5, BHERE y RUZHE—F
ERZSC, Bl qaplot (x, y) AR AKEEHERNE x EREEERNE v KB R —H25
[

contour(x, y, z, ...),image(x, y, z, .),persp(x, y, z, ...),
contour(x, y, z, ...) EREE ”%.a’fa?” (contour plot), FRHfERE x By, M
B4 (contour line) %%T%ﬂl’éﬁ;ﬁ z Wff. image(x, y, z, ...) @H—EEUES
fRE, ERAEMNEGRT z BE; persp(x, v, z, ...) @ 3-D REES5ES.

# common high-level plot examples
dotchart (FBS2, main="dotchart()")
hist(FBS2, main="hist()")
barplot (FBS2, main="barplot()")
boxplot (FBS2, main="boxplot()")
plot (FBS2, FBS1, main="plot()")
qgnorm(FBS2, main="qgnorm()")

# 3-D plot

# volcano data

V V V V V V V V V VvV V

# Maunga Whau (Mt Eden) is one of about 50 volcanos in the Auckland
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# volcanic field. This data set gives topographic information for
# Maunga Whau on a 10m by 10m grid.
# matrix 87 x 61

y.volc<-10*(1:ncol(volcano))
contour(x.volc, y.volc, volcano, main="contour()")

>

>

>

>

> x.volc<-10*(1:nrow(volcano))

>

>

> image(x.volc, y.volc, volcano, main="image()")
>

persp(x.volc, y.volc, volcano, main="persp()")

6.2.4 &G E B XK 5 8 & X 1HE H
R A — S HRIEEIRR, TS 2 R 2.

pairs(X.mat)
# X.mat E—{EEEMERE (matrix) XEEFHEZ (data frame), pairs(X.mat) EKXIEH
4L X.mat B “fHELH" (column) Z TR ECE Z BBl A5 (pairwise scatter-plot ma-
trix); X.mat FE—MHEY X.nat WA EMETMES n x (n — 1) {EE, 3t BIEELE E
R R EE . B AR B R E R —200.

coplot(x~y | z)
MR x My BBIERE, z EREH—BZBERESER T4 (factor), coplot ) EAE—
RIVEREN z BT x # y BECHE. & z BRTYH, EMENRT x 7 z HEKETH
y ENBELE, B z REERER, EEgRSEH—R7 AR (conditioning intervals),
SRME—ER, BRI 2 B x, y S x B y 1M E. R BERIRE B coplot )
5|8 given.values= %

%% coplot() fl pairs() &E—{E5#l panel=. EH3 BRI UANEE S HREKFHEEER.
P TE THER fIE 7 A= BicRL ]

DUTHIAAIF 6.1 B R NEZEHEZR state, BARER 50 MHI—LEAERIE R, B coplot (),
paris() #iffl, 2 RIE 6.12 EifE 6.13.

> # coplot()

> CTDM.df<-read.table("CIDMInsu.csv", header=TRUE, row.names=NULL, sep=",", dec=".")
> attach(CTDM.df)

> coplot (FBS2"FBS1 | Therapy) # (a)

> coplot (FBS2"FBS1 | Therapy*Age) # (b)

>

> # pairs

> pairs(state.x77[,1:5], main="pairs() and pael=smooth",

pch=16, panel=panel.smooth, lwd=1.5)

BEGHAR © Jeff Lin
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Given : Therapy

0.5 1.0 15 2.0 2.5
1 1 1 1 1
T T T T T
130 140 150 160 170 180
L I I I I 1
1=}
o 8
o
o o F S
o
o o F g
=] L= =3 - 8
S
2‘/\1) o - 8
o
(g S
g - =3 (=3
S
=)
— - L= =3 (=3 =3 =3 =] (=3 (=3 =3 =3
=1
o
S - ©° =] (=3 =3 o =] (=3 (=3
=]
S 4o o o o o o
T T T T T T
130 140 150 160 170 180
(@) FBS1
Given : Therapy
0.5 1.0 15 2.0 25
1 1 1 1 1
T T T T T
130 140 150 160 170 180 130 140 150 160 170 180
o 1 1 1 1 1 1 1 1 1 1 1 1 - ST
@ ) ) 1 ~
o
N~ o =3 =3 =3
B
o
— - =3 =3 =3 o =3 =3 =3
=}
o
S H =3 =3 =3 =3 ° o - L 2
- o
S o =3 =3 o
> o
[ o &
S [
o o o o F S >
[N <<
n o o -
o0 o o o o o o o o o o o o F 2 oHd — = s
- o =
=3 =3 =3 =3 = = o =3 ° =3 =3 - 3 o
o le o o o -3 o o F S
S 4
3
o . L <2
& 4 P
B
S ° o o o o o o o o
o
S Ho o o o o o o o o
S - o o o 4 tJ L @
e T T T T T T e

130 140 150 160 170 180

(b) FBS1
6.12: Therapy # Age R B F4##: (a) coplot(FBS2 FBS1 | Therapy), (b)
coplot(FBS2 FBS1 | Therapy*Age)
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Population

pairs() and pael=smooth

[ ]
6000+

5500+
500
450
400
350
300

0

3000 4500 6000
[ ]
[ ] [ ]
.‘ Py ‘ o
S, .0
T Al P Y
o [ ] [ ]
Income

T T T T
10000 20000

T 1
0.5 1.5

25
B 6.13: pairs() %% EXHEEEX

BEMAFER
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6.3 1k[% 4 B & X Low-Level Plotting Functions

R EE AT IR RAETE R, (R AR LEHBIT, AR EEL — ERRERNER.
anaeAREh, SR B LA — B R, A —E3CFRY, S Ei AR IR, BREEE TS
TEE—ECREANEE L, i EENER TR, WS E, RERHEE.

6.3.1 % AR K4 B B Common Low-level plotting Functions

—JEHEAERMERER RN, 2R% 6.4 HE 6.14. fil points(x,y) # lines(x,y) &EH
BHETY L (LB HERE TR EIINER) I ECE E R, abline (a,b) ATLUEII—ER}
5 b BIER a WER; title(main=, sub=) # main EHRNFEBRIEETH L7, 1 sub E&
BT/, legend(x,y, legend) TEIEELEME FEHEFIE, 27 6.15.

(R e B R B e e AR, R E R R AR A E L, (%8 ERE B S Fr s
B, IERHH & AR, AR M E M & x f y 7R, WA DL — B/ (column) HIAERE*
. IR BN AE . TIEE, FTLUA locator O BARNH A B HiE# E R ik A LIEAE.

points(x, y),lines(x, y)
points(x, y) MAEHEWER Lil—#H %, lines(x, y) BWAEHBEWER Lil—iH2
#®. WA A plot O Z5I8 type= R EAEBAGHR.

text(x, y, labels=z.vec, ...)
text(x, y, labels=char.vec, ...) 7 (x,y) MELEE, EHH labels FikE 2 H
JE z.vec BERB X FRME, 7 x[1], y[i] BEH labels[i] ZBUESF. @HFEM
plot(x, y, type="n") i/ AMFH, (EEHBENE, TH text(x, y, z.vec) EHE
[FERES

abline(a, b), abline(h=y), abline(v=x), abline(1lm.obj)
£ WA ANER LIS —REER a IIRZERS b E#R; abline (h=y) H h=y 5|HAHH
Y =y BT x-LEEZ KA, abline (v=x) ' v=x 5[EFEHE X = x BEP y-&
Bz FEERR. abline (Im. obj) #&H AR T AR W) BRHR.

polygon(x, y, ...)
polygon(x, y, ...) BHLL (x,y) AESLEE D (8E) 2 28/ (polygon), AILIH
col= 5IBUEE A% E BFs, HEM %8 2 NEL.
legend(x, y, leg.vec, ...)
legend(x, y, leg.vec, ...) HAAREHREWELHEE (v y) LECERE BH
(legend). EIBIHIERAXFHAE leg. vec FiR.
cex 5|BIRRE X FA/INZIHRZE;
1ty 5IBEE =R,
lwd 5| BRCGEERZ R,
pch 5| BEE ER A,
bty="o" 5|HEREBHFIIMER A (WRFEEERIMIME);
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title="title text" 5| ERHI_ LS ZIEE;
merge=TRUE 5|83 € B FI[RI A BhELHRIG, A OFERERLR, ol h — L5 (8, 2 REEBIC .
title(main, sub)
main="Main Title Text" FHEEF FIZE (main title) EHEHI X FEHAEEF A L/, sub="Subtitle
Text" R EBFXIEE (subtitle) &I XFHAEEFH T 5.
axis(side, ...)
axis(side, ...) EWAEFRBENER LN e, K58 side=k, k € {1,2,3,4}, i
EAEEE side=1, WHFEEEE, 518 at= R EZE (tick) fI{&, 58 labels= HEZIERE
ZiE%. BEHEMEH plot(x, y, axes=FALSE), A% M axis () Bz 0L A1)
mtext (text, side=3, line=0)
mtext (text, side=3, line=0) HAEBREWE 2 &%, N XF.

# 1 pointsQ
plot(x,y, type="n", axes=TRUE, ann=FALSE)
points(x,y,pch=1,cex=1)

title(main="points")

# 2 lines()

plot(x,y, type="n", axes=TRUE, ann=FALSE)
points(x,y,pch=1,cex=1)

lines(x,y,1lty=1, lwd=1.5)
title(main="lines")

>

>

>

>

>

>

>

>

>

>

>

> # 3 abline()

> plot(x,y, type="n", axes=TRUE, ann=FALSE)
> points(x,y,pch=1,cex=1)

> abline(2,100, lty=1, lwd=1.5)

> abline(h=1000, lwd=1.5)

> abline(v=10, lwd=1.5)

> abline(lm(y~x), lty=2)

> title(main="abline")

>
>
>
>
>
>
>
>
>
>
>
>
>
>

# 4 text()

plot(x,y, type="n", axes=TRUE, ann=FALSE)
text(x,y, labels=as.character(c(1:30)),cex=0.8)
title(main="text")

# 5 symbols()
plot(x,y, type="n", axes=TRUE, ann=FALSE)
symbols(x,y, circles=(c(1:30)/15.0), inch=FALSE, lwd=1.5, add=TRUE)

title(main="symbols")

# 6 segments()
plot(x,y, type="n", axes=TRUE, ann=FALSE)
segments(c(1:30), rep(0,30), x, y, lwd=1.5)
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> title(main="segments")
>
> # 7 arrows()
> x.arrow<-seq(1,30,by=3)
> plot(x.arrow, x.arrow, type="n", axes=TRUE, ann=FALSE)
> arrows(x.arrow, rep(15,10), x.arrow, x.arrow, lwd=1.5, length=0.1, code=2)
> title(main="arrows")
>
> # 8 ploygon()
> plot(x,y, type="n", axes=TRUE, ann=FALSE)
> polygon(c(1,15,20,30,15), c(1000, 100, 2000, 1500, 3000), lwd=1.5)
> title(main="polygon")
>
> # 9 box()
> plot(x,y, type="n", axes=TRUE, ann=FALSE)
> box(which="plot", lty=1, lwd=1.5, bty="o")
> box(which="figure", 1ty=2, lwd=2.0, bty="o")
> title(main="box")
> # low-level parameters
> plot(TC1, TC2-TC1)
>
> ###
> # plus some common arguments
> plot(TC1, TC2-TC1,
type="n",
bty="o",
x1lim=c (200, 350), ylim = c(-100, 50),
axes=FALSE,
ann=FALSE,
frame.plot=FALSE
)
> points(TC1[Therapy==1], (TC2-TC1) [Therapy==1], pch=1)
> points(TC1[Therapy==2], (TC2-TC1) [Therapy==2], pch=15)
>
> TC11<-TC1[Therapy==1]
> TC12<-TC1[Therapy==2]
> TC.diff1<-TC2[Therapy==1]-TC1 [Therapy==1]
> TC.diff2<-TC2[Therapy==2]-TC1 [Therapy==2]
> lines(TC11[order(TC11)],TC.diff1[order(TC11)], 1ty=1, lwd=1.5)
> lines(TC12[order(TC12)],TC.diff2[order(TC12)], 1lty=2, lwd=1.5)
>
> abline(1m(TC.diff17TC11), lty=1, lwd=1)
> abline(1m(TC.diff27TC12), lty=2, lwd=1)
>
> axis(1, labels=c("200mg", "250mg", "300mg", "350mg"), at=c(200, 250, 300, 350))
> axis(2, labels=c("-100mg", "-50mg", "Omg", "50mg"), at=c(-100, -50, 0, 50), las=3)
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>

> title(main="TC difference vs. TC at baseline",
sub="Low-Level example",
x1ab="TC at baseline",
ylab="TC difference")

> mtext("adding texts", side=4, cex=1.2, las=3)

>

> legend (275, 50, legend=c("1=Synthetic", "2=Regular"), pch=c(1,15), 1lty=c(1,2),
title="Insulin")

>

> box(which="plot", 1lty=1, lwd=1.5, bty="o")

> box(which="figure", 1ty=2, lwd=1.5, bty="o")

points lines abline
o o
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o o o o
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1000+ ) ° 1000+ 1000 .
° ©o ° c©
° * ,
04° o0 0 °® 0- 8 oY)
() 7z o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
text symbols segments
30
4000 28 4000 4000
23 29 C)
3000~ 2 3000~ 3000~
* %)
2000- 2 oz 2000- é} 2000-
17lg 225 %
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1000 Lo o 1000 QiémOO 1000
5 a o
e ’ il
0'13468910 O-'ooocm oq4''. -I'“
7 o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
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0 1 o '
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|
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& 6.4 F FHYIKEE A [ B

R Commands

Short description

points(x,y)
lines(x,y)
abline(a,b)

axis(side,vec)
title(main=, sub=)
mtext (text,side=3,1ine=0)
text(x,y,labels=)
legend(x,y,legend)
segments (x0,y0,x1,y1)
arrows (x0,y0,x1
angle=30,code=2)
rect(xl,y1,x2,y2)
polygon(x,y)

frame ()

box ()

locator(n, type="n")

identify(x)

rug(x)

Add points to the current plot.

Add lines to the current plot.

Add lines to the current plot in slope-intercept
form.

Add an axis to the plot.

Add title(s).

Add text in the margins.

Add text symbols to the current plot.
Add alegend to the current plot.

Draw line segments on the current plot.
Draw arrows on the current plot.

Draw a rectang]e.

Add polygon(s) to the present plot, possibly
filled.

Complete the current plot and advance to a
new graphics frame.

Draw a box on the current plot.

Use mouse to locate n points and return the co-
ordinates.

Locate the mouse-pointer position return the
coordinates.

Adds a “rug” representation (1-D plot) of the
data to the plot.

6.3.2 BEXAE HRX Interactive Graphics Functions

R AMfEKRA locator () fl identify () W] LAGEHE FEEERAERP S, BB AT EXIER &
EALE, A% R EEE 8 R AR R (L E AT E AR

locator(n, type)

B3 locator(n, type) fEW#TH, GIETREFEMNEERGEL T, MG RAREER
REHARIE ERREE, EEAAF n [EE (MM EERCE R 512 (8E), A B #EEgn]
LUERE L, 518 type REFEERHRE 2 BIE EIFTEEHaE, 18 B ERBIEEE: (1)
%, BRIEEEFHITIRE. locator O EIERE—EFIE (list), HRIEMKS, x My, HHIFTH
BATERY x-(18) AR y— (i) LR EEAERERE LB TR EFIEER) £5RE
HUlE bz B ER, LB ERREMLE, R—E TR

BEMAFER
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text(locator(l), "Outlier", adj=0)

identify(x, y, labels)
KR identify(x, y, labels) FFFEHER labels WERE, FIFWEBRARE, MEEE K
AR R TUER x F y B, 78 1abels ARt ERE, N E B E HERIZREE (index num-
ber) BifF 5%, EH{EZEZBAE R E; SCEMEHAGIE labels="HKALF" (FFEXFEN) WfE
FI51% plot=FALSE, il b FIVE BUA B ERE:, nEEREN R R 5 8. F AFEEE 28
HEEREWNE Lo —RER, KRR XM TR, RFERENEZ R
5ME. TR B ARALE.

> CTDM.df<-read.table("CTDMInsu.csv", header=TRUE, row.names=NULL, sep=",", dec=".")
> attach(CTDM.df)

> plot(TC1, TC2-TC1)
> locator(5, type="p", pch=15, cex=1.5)
> text(locator(2), "Outlier", adj=0)

> identify (250, 0, labels="id", pos=TRUE)

6.3.3 B2 U FHEF% Mathematical Annotation

1 B BR ARG E T T, I BB F RSN, K expression () AfE A XTEX
BB S, (FF—MF), Bl mtex(), axis (), B title O, AN EEE X FHEFHRHAR, 2R
% 6.5. BUIANTE — TR AR B Bohn b BTk

text(x, y, expression(paste(bgroup("(", atop(n, x), ")"), p°x, q"n-x)))

EHBENAR, 2 R

help(plotmath)
example (plotmath)
demo (plotmath)
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& 6.5 A E AR

Arithmetic Operation

x+y x+y xplusy

X -y X—y Xminusy

X *xy xy juxtapose x and y
x/y x/y  xforwardslashy
x %t=hy x+y xplusorminusy
x why x+y xdivided byy

x %xhy x Xy xtimesy

- X —Xx minus X

ty +y  plusy
Sub/Scuperscript

x[i] X; x subscript i

X2 x? X superscript 2
Juxtaposition

XXy xy juxtapose x and y

paste(x, y, z)

xXyz

juxtapose x, y, and z

Radical

sqrt (x) Vx square root of x

sqrt (x,y) V/x yth root of x

Relation

X ==y x=Yy xequalsy

x =y x#Yy xisnotequaltoy

x <y x <y xislessthany

x <=y x <y xislessthanorequaltoy

x>y x >y xis greater thany

X >=y x >y xis greater than or equal toy

x hhy x ~y xisapproximately equal to y

x h="%hy x =y xandy are congruent

x %==hy =y xisdefinedasy

x %proph y x xy xis proportional to y
BEATHER © Jeff Lin
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6.3 K% 4 18 o8 X

7 6.6: ¥ M E AHEAFF-

Typeface
plain(x) X draw x in normal font
bold(x) X draw x in bold font
italic(x) x draw x in italic font
bolditalic(x) x draw x in bolditalic font
List
list(x, y, z) x,Y,z comma-separated list

. ellipsis (height varies)
cdots ellipsis (vertically centred)
ldots ellipsis (at baseline)
Set Relation
x %subset), y x Cy xisaproper subset of y
x %subseteq y xCy xisasubsetofy
x %notsubset% y x ¢y xisnotasubsetofy
x %supset) y x Dy xisaproper superset of y
x %supseteq y x 2y Xisasupersetofy
x hin% y x €y xisanelementofy
x Ynotinj, y x ¢y xisnotanelementofy
Accents
hat (x) b x with a circumflex
tilde(x) X x with a tilde
dot (x) x x with a dot
ring(A) A x with a ring
bar (xy) Xy xy with bar
widehat (xy) Xy xy with a wide circumflex
widetilde(xy) xy xy with a wide tilde
underline(x) X draw x underlined
Spacing
x Ty X y

© Jeff Lin

BEGAFER



% 6FE: # A REEEX

.31

6.7 F LM E AMEAR-

Arrows

x h<=>% 'y Xy x double-arrow y

x %5=>h y X —y x right-arrow y

x %h<=h y X<y x left-arrow y

x huph y xTy X Up-arrow y

x Jhdown} y xly x down-arrow y

x %h<=>% 'y Xy x is equivalent to y

x %=>h y xX=y x implies y

x h<=hy X<y y implies x

x %dblup’% y xfy x double-up-arrow y

x %dbldown’ y x4y x double-down-arrow y

Symbolic Names

alpha - omega a—w Greek symbols

’Sigma’ - ’Omega’ -0 uppercase Greek symbols

thetal, phil, sigmal, omegal ¢, ¢,g,@ cursive Greek symbols

Upsiloni Y capital upsilon with hook

infinity 00 infinity symbol

partialdiff 0 partial differential symbol

32*degree 32° 32 degrees

60*minute 60’ 60 minutes of angle

30*second 30” 30 seconds of angle

Style

displaystyle(x) X draw x in normal size (extra spac-

ing)

textstyle(x) X draw x in normal size

scriptstyle(x) x draw x in small size

scriptscriptstyle(x) x draw x in very small size
BEMAFER © Jeff Lin
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* 6.8 ¥ A E AREFF-IV

Functions

x + phantom(0) + y x4+ +y leave gap for “0”, but don’t draw it

x + over(l, phantom(0)) x+ 1 leave vertical gap for “0”, don’t
draw

frac(x, y) i X overy

over(x, y) % X over y

atop(x, y) ; x over y (no horizontal bar)

sum(x[i], i==1, n) Yo X sum x[i] foriequals 1 ton

prod(plain(P) (X==x), x) [I.P(X = x) productof P(X=x) for all values of x

integral (f (x)*dx, a, b) fub f(x)dx definite integral of f(x) wrt x

union(A[i], i==1, n) Ul A, union of A[i] foriequals1ton

intersect(A[i], i==1, n) N, A; intersection of A[i]

lim(£f(x), x %->% 0) limy_o f(x)  limit of f(x) as x tends to 0

min(g(x), x > 0) mir;(ox)g(x) min. of g(x) for x greater than 0

inf (S) inf S infimum of S

sup(8) sup S supremum of S

X"y + z xY +z normal operator precedence

x"(y + 2) x(x+Y) visible grouping of operands

x{y + z} x¥tz invisible grouping of operands

group("(",list(a, b),"1") (a,b] specify left and right delimiters

bgroup (" (",atop(x,y),")") (;) use scalable delimiters

group(lceil, x, rceil) [x] special delimiters

group(lfloor, x, rfloor)  |[x] special delimiters

group(|, x, |) x| special delimiters

6.4 B ¥ 518 Graphics Parameters: par () Function

# R AT E B E BB MR R R, R RBERA B EXK, R #E#F% "B
F2SI80” (graphics parameters) 7] DUEHIF 51T K, 6%, WR%. R BR5 [ 8#8E R E L8,
Zi par O, BAEGE. B 51 BEEEMES: (a) 2 H TR ArEEEERE XRERE, AT
B HIEE S BRI aE, P E; (b) DRTURERTE, EH 6 e E s =M.

FESR B B A — e 8 AR BT 5 18, X par O WIEUREEVER S, B par O A A
KEQANE B BRE 8. FEARES 6.2.2 /1N, EHRA—LE HEREIeE 518, W% 6.3,
HER B IBUBRS par O B S8, BH LA axes O TNREETES |, M2 —LLm kg X =4 plot O
EEEM:E]L 18
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B 5 1B AL TR AR E

par (par.name = par.value)

par.name 2B 5 8418, ERTUUAR par O B3t (BREEVUER) @B KT E58, par.value
A FAE LG par . name B 5| BZ R EE.

6.4.1 REXBEHZEHTIH £ par(O BKX

Permanent Changes and par () Function

B par O A APEE BEUCRERIGERERN S B (list).

par O
BAESIE, BB ERERE S By R NRANGEEEN BT B R EHE.

par(c("par.namel", "par.name2"))
HEE—REETS BB X FRE, BEEENS B R EESIR, i par (c("col",
"1ty")).

par(par.namel = par.valuel, par.name2 = par.value2)
AER B EE S | # e E, B sE S E /TS B AL & EE (original val-
ues). A= par O REEFSIBEKALE T | BEEE, URATEEE RN AEGEZER
BERAE G ZE LR E B E. ERACEUE T R AEREY, BEEAEARERE—
LEIE 5 |8, Mg — L@ f, AR IRtk e 8. IR 6E & AT BUERTE par O WYIRIGEE(E,
g5 — S Fr ek, R EHTEAGE LR IR E M8 8 A IRAR R AR 3 E (E.

> oldpar<-par(no.readonly=TRUE)
some plotting commands

> par(oldpar)

6.4.2 HEFK BB EE T3 Temporary Changes

7 5 18R] LALMERFF S i@ sz 5 [ B =, WRdos R e (B ER B R E R0, T
S B AAAEE . B

plot(x, y, pch="+")

A —ELUINEE + MBSV ER E, B e A N G B R EREE KA RGP ET B B e E. Hi T2
FrE RN 5 | 80F] LU R e E 02 5 18, AR R ER B EE® par O RENEHREET S|
2.
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6.4.3 Bt % Graphical Elements

R EZHE (point). # (line), XA (text) A% B BPAGEE (polygons, filled regions) Fr
. B2 A HE & "Btk (graphical elements), B3 6.9, i & 6.9, [# 6.8,
6.10, & 6.11.

pch="+",pch="u", pch="2",-.-, etc.
R BREE R SR, WE TRRIEH B — /N EEE, BEREGREEPIINEGEREmELER.
BRI L EREEREENAE, 7TH pch=". " S /5%, SrEgrHOniE.
pch=1, pch=2, ..., etc.
E pch=k RE k B—{H 025 Z MR ERY, Br—EHHER K ZRERT, NEHERMERS
1. 54%, pch A LUE 32-255 R ANAFIC By, Bn—EHEY EFIT. 2 RE 6.9.

> legend(locator (1), as.character(0:25), pch = 0:25)

firf 21-25 ZHIIRFSE, & LR RERTEARER, (A2 AN RNEGET.
1ty=1, 1ty=2,---, etc.
RERMEREL, NEHRMERS 1. 8 1 HERER (solid line), 27 2 MIEAME ¥ 2 FREE
ZJERR, I 0 BAH] AR, EFERIEGFEE YIRS REm G LER, 2 RE 6.10.
lwd=1, 1lwd=2, - - -, etc.
REMBREE, DL “RHE” (lwd=1), MR N EBEERERE. EERENXE lines O
FEAECRETGZYE, 2RHE 6.10.

col=1,.--,col.axis, col.lab,col.main, col.sub, - -, etc.
col=1 & EH, %, A&, EAES, (filled region) ME# (image) MEEGRE, NEEKES
black. FEEEGE (value) ZFEMAEE (R help(palette)), BCEE M X F4HE.
col.axis FE FEAFHKRTE;
col.lab #HE x fll y FEAF I HE;
col.main, col.sub R EFEEMNXEE, EEREM.

> ColorName<-colors()

> ColorName

[1] "white" "aliceblue" "antiquewhite"
[4] "antiquewhitel" "antiquewhite2" "antiquewhite3"
[652] "yellow" "yellowl" "yellow2"

[655] "yellow3" "yellow4" "yellowgreen"

font=1, .-, etc.
BEBFHCER T, 1 HETHOK, 2 $EMES, 3 HIEREE, 4 HIEMREE, 5 HIER
eie (BREmRTEE).

font.axis, font.lab, font.main, font.sub

T EAREARTE, x My ARSI, AR ) A

© Jeff Lin BEGHAR
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adj=0.5,adj=-0.1,---, etc.
REMBXA (text) HEPEHZHEMLE, WEHERIER 0.5. 0 BRAHE, 1 TRaH
7%, 0.5 ZREPALERKERT, 3E R ERTHBEERPALE A2/ SR FREER L,
it —0.1 RrRGEXANBERALERE T XAFERER 10%.

cex=1,cex=1.5,---, etc.
BENXFFH (character size) K/NZIHARZE, REERES 1. EFEFZEERTIHEFER/N
(EIEGET788) AN EHRMEAR/NIEES.

#*6.9: FAERIMTZEH TR

TR H% A

pch pch="x" pch=4 Plotting character or mark.

1ty lty=2 Line type: solid, dashed, dotted, etc.

lwd lwd=2 Line width, usually as a multiple of default
width.

col col=2 Colour for symbol, line or region.

cex=1.0 cex=1.5 a numerical vector giving the amount by which

plotting text and symbols should be scaled rel-
ative to the default.

6.5 FEAZ B F0 BEAE % F 5% € Axes and Tick Marks

R R E KA R A28 (axis), ATLLUAEREEIKRN axis O REEHAERLER, 2 RE
6.10 & [& 6.15.

AR E R 3 (HE B

1. AEEHR (axis line) (FRIEHEAHETF S8 1ty, lwd FE).
2. NMEBIZIE (tick mark) (B4 iZiE_FAZE).
3. SMZENZIEAZED (tick label) (AL 1EHHERZIE _ERVENAT).

axis(side, at NULL, labels = TRUE, tick = TRUE, line = NA,
pos = NA, outer = FALSE, font = NA, vfont = NULL,

1ty "solid", lwd = 1, col = NULL, padj = NA, ...)

axis 5IHUIT;

bty="o",bty=1",---, etc.
R E B LS ME (box) HYERY, SEEILH "o, "1v, "7V, e, "u", or "1", FEREEISMERY
SEREFTE S SCF

BB E R @© Jeff Lin
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lab=c(5, 5, 7),---,etc.
lab=() HIMES B AR E x M y SR EREEE (numbers of tick intervals). &
3 (E5 BRI ERLIEHMA E R FIRRE (BRE/NEE); 53 E58CERER/D, SEREN
A R B AR RO B R — R AL N ETERES (5,5,7).
las=0, las=1, .-, etc.
BFE AR BRI M, WETERES 0. 0 RERTITRAEN, 1 RRTITR A EH, 2
FoNEEPALIRH, 3 TR T E AR
mgp=c(3, 1, 0),---, etc.
RE=MEERRS, LAEERE, AR % B AR, AR ie S 2 ahiRn BRI A2 E. 58 1 (E518L
e A R AR A AR Eh AL E A FERE, 58 2 185 | B Al At ) BE AR RO AR B AL AR o (B A BERE
55 3 {85 | B2 AT E B EiR AV EERE, EERRERTI, AEFRRERPA. BRI
A& (text) XFEHATBIERSHZ M. NEHERES (3,1,0).
tck= NA, tck=0.01,---, etc.
RELEHMAEORE, USEESA/NIHAERER. B tck LB/ (N2 05), x My
At FRZIE I/ NMESE. REMES 1K, BHER. AERIEERF. tck=0.01
mgp=c (1, -1.5, 0) RRWERZIE. NEHRER NA.
xaxs="r", yaxs="r", xaxs="r", yaxs="1i",---, etc.
PRRE x Ay SRR, 10 (VEER), "r0 (VEREE) A4 RER .
B T 2R A AT 21 1 A AT 21 0 B i o R — e 2

7 6.10: % LB 5180+ < AR wh fv EEAR 2 B 8

Axes:

x1lim, ylim x1lim = c(0, 25) Axis limits.

bty bty="o0", Box type, one of ("o", "1", "7", "c", "n"

lab lab=c(3, 7, 4) Tick marks and labels with numerical values.

las las=2 Label orientation. 0 = parallel to axis, 1 = hori-
zontal, 2 = vertical.

log log="y" Control log axis scales.

mgp mgp=c(3, 1, 0) Axis location.

tck tck=-0.01 Tick mark length as signed fraction of the plot

region dimension.
xaxp, yaxp xaxp = c(2, 10, 4) Tick mark limits and frequency.
Xxaxs,yaxs xaxs = "i" Style of axis limits.

xaxt, yaxt xaxt="s" Axis type. “n” (null), ”s” (standard), "t” (time)
I/lll (log)
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6.5.1 [EZ3#% Figure Margins

R REBEHIERE figure, i LR BE—EZ#% (margin) (AT R7EARARE, HESF), LR
HEREEESE (plot region), 2R3k 6.11 HilE 6.16. HHE EBRENER S #E nar O, mai .

Outer margin 3

- Figure Region
Tide Margin 3

Outer margin 2
Margin 2
Margin 4

Outer margin 4

]
|
]
|
]
|
]
|
]
|
]
! Plot Region
]
|
]
|
]
|
]
|
]
|
]
|

Margin 1

Subtitle

Outer margin 1

6.16: R B HH &5 4% A7
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6.5 JEAR #h A BEAR 2| JF 5

x6.11: ¥ AEW 718+ 2 B E gk

din, fin, pin

fig

font

mai, mar

mex

mfg

mfrow, mfcol

new

oma, omi, omd

plt

pty

usr

fin=c(6, 4)

fig=c(0, 0.5, 0,1)

font=3

mar=c(3, 3, 1, 1) + 0.1

mex=0.7 & Number of text
mfg=c(2, 2, 3, 2)

mfrow=c(2, 2)

new=T

oma=c(0, 0, 4, 0)

plt=c(0.1, 0.9, 0.1, 0.9)

pty="S"

usr=c(0.5, 1.5, 0.75, 10.25)

Absolute device size, figure size
and plot region size in inches.
Define the figure region as a frac-
tion of the device region.

Small positive integer determining
a text font for characters and hence
an interline spacing.

In R font 1 is plain, font 2 italic, font
3 bold, font 4 bold italic and font 5
is the symbol font.

The four margin sizes, in inches
(mai), or in text line units (mar, that
is, relative to the current font size).
Note that mar need not be an inte-
ger.

Lines per interline spacing.

Define a position within a specified
multi-figure display.

Define a multi-figure display.
Logical value indicating whether
the current figure has been used.
Define outer margins in text lines or
inches, or by defining the size of the
array of figures as a fraction of the
device region.

Define the plot region as a fraction
of the figure region.

Plot type, or shape of plotting re-
gion, ”s” or "m”

Limits for the plot region in user co-
ordinates

© Jeff Lin
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6.5.2 % EEH3#E % Multiple Figure Environment

RAFHE—HEE FE—E n x m BPHERE. 5—EEHE B gk, BIPEYIE &% (outer
margin) E[E, 2 RE 6.17.

H R EEPAHRET S 80T

mfrow=c(1,1), mfrow=c(2,2),mfcol=c(1, 1), ---,etc.
RELERFETIHE. F—FE5BEZTE (row), E_AEEME, ZRER nfcol(n,m)
& IG5 F (by column) B /5 KE, mfrow (n,m) BRI RE (by row) B 75KE,
6.17 FRE ZE UL mfrow=c(3,2) &E.

> par(oma=rep(3, 4), mfrow=c(3,2), bg="white")

par (mfrow = c(1,1))

layout=x.matrix, layout.show(n)
layout=x.matrix FEIFEESEIE x.matrix A5, layout . show(n) FRSEHER. 7]
LIF5 |8 widths B heights RERE R, 2 RE 6.18 HifE 6.19.
mfg=c(2, 2, 3, 2), -, etc.
®E mfg 5B GFBHERNEF (current figure) fE— A% BEZREFRIALE. FIREE
FRBAMERHIZ] (row) B2iH (column) w5k, 2 HMEHF R % E B EESH 5 SRR
fig=c(4, 9, 1, 4)/10,---, etc.
REHANEREEE LRAE. BEMESRIFRRAME, AR, TR ERREKERE, It LA
HEEER2 A, BENEE BT,
oma=c(0, 0, 0, 0),oma=c(2, 0, 3, 0),omi=c(0, 0, 0.8, 0),---,etc.
R NI ER G2, HA oma 3K omi %E NiB#F (outer margin) FA/N, M mar (O
M mai fFH, B—ELOCRFATHER, EEMNESEE. REIGEGER, DUER 27 M
E. XFALLEAKN mtext () M15[# outer=TRUE INTE/ 2 #%.

# a
layout (matrix(1:4, 2, 2))
layout.show(4)

#b
xlayout (matrix(1:6, 3, 2, byrow=TRUE))
layout.show(6)

# c
layout (matrix(c(1,2,3,3), 2, 2, byrow=TRUE))
layout.show(3)

V V V V V V V V V V V VvV V

# d
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layout (matrix(1:4, 2, 2, byrow=TRUE), widths=c(3,1), heights=c(1,3))
layout.show(4)

# e
layout (matrix(c(1,1,2,1), 2, 2), widths=c(2,1), heights=c(1,2))
layout.show(2)

# £
layout (matrix(c(0,1,2,3), 2, 2), widths=c(1,3), heights=c(1,3))
layout.show(3)

#g
## create single figure which is 5cm square
layout (matrix (1), widths=lcm(5), heights=lcm(5))

#h

setps (RGraphAnatomyLayout08, h=5, w=5)

# setpdf (RGraphAnatomyLayout08, h=5, w=5)
par(mfrow = c(1,1))

##-- Create a scatterplot with marginal histograms —-----

def.par <- par(no.readonly = TRUE) # save default, for resetting...

x <- pmin(3, pmax (-3, rnorm(50)))

y <- pmin(3, pmax(-3, rnorm(50)))

xhist <- hist(x, breaks=seq(-3,3,0.5), plot=FALSE)

yhist <- hist(y, breaks=seq(-3,3,0.5), plot=FALSE)

top <- max(c(xhist$counts, yhist$counts))

xrange <- c(-3,3)

yrange <- c(-3,3)

nf <- layout(matrix(c(2,0,1,3),2,2,byrow=TRUE), c(3,1), c(1,3), TRUE)
layout.show(nf)

par (mar=c(3,3,1,1))

plot(x, y, xlim=xrange, ylim=yrange, xlab="", ylab="")

par (mar=c(0,3,1,1))

barplot (xhist$counts, axes=FALSE, ylim=c(0, top), space=0)

par (mar=c(3,0,1,1))

barplot(yhist$counts, axes=FALSE, x1lim=c(0, top), space=0, horiz=TRUE)

V V V V. V V V ¥V V V V ¥V ¥V ¥V ¥V ¥V ¥V ¥V ¥V ¥V ¥V VV ¥V ¥V ¥V V V V V V V V V V V V V V V
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1
3
3
4
5
(@) (b)
2
2
4
3
(0) (d)
2
1
1
(e) (f)
6.18: Br £ EET
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3_
o
2 o
o
o
% @
1 ® o
o o
o o
o o
o o o o
0 0. o ® o
o o
® o
8 ° 8% o
o ©O
_14 o o o °
° o é o
o
_2_
_3_
1 1 1 1 1 1 1
-3 -2 -1 0 1 2 3

B 6.19: R £ Z BV B & 1% 4

6.6 Bl % & Graphic Devices

B2 E (Graphic Devices) EiE# R MFIEEME, R £F 8] DIEER N 8= 28 A5 E]
i LAgHE . (B IEAgHE Al R WERE —RBEVEEREHE . & 0% EE T &R S
(device driver) REMKE L ERE SR R WEEES, 4 plot O, BALER E B2 E AT LKA
WiEs. ATLAEREERNAREHEVEE. G AR postscript () B4 postscript ()
ZBEMBEAMNER L PostScript MRk, EMRMEA—EREBFEER, H dev.off ()
fEnREERAEERES . FIA Windows R WEIEIRE L AR ER R AR, FLHEREPRE FER
FBTELE |, SERSERAWE K, B3 WNF, PostScript, PNG, BMP, JPEG. F—HEEHEE
AL ERKE, 2R help(Devices) HHBIE.

6.7 % AEMEKE

— L6 R E]

REER

X110

i UNIX ZERURRIRY X11 AR
windows ()

FIF Windows R#f.
quartz()

BEGHAR © Jeff Lin
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FI® Mac0S X %#k.

postscript ()
Fif® PostScript FIZEHE, BiE# i PostScript MAMEE.
pdf )
> PDF FIEH, i #it PDF BUAEZ.
png O
e png Bk E B R A
jpegO)

Bt jpeg BhMEE A NIEE.

6.7.1 PostScript ¥ pdf B #E

fEam X R, FREREEZMEHEE, B & EES K

postscript(file="filename.ps", ...)
pdf (file="filename.pdf", ...)

EE B £ile AILIERERIE A L PostScript 3 pdf #8778 . B LUETT (landscape) fi#
FHUE. B1# horizontal=FALSE 7] LA/ F#fEf (portrait) FfFA(E. 3% width fil height
AILARE BT R/IN. B,

postscript("file.ps", horizontal=FALSE, height=3, pointsize=10)
pdf ("file.pdf", horizontal=FALSE, height=3, pointsize=10)

ELE—EE S 3%, Ll PostScript B pdf #& B F g X485 filename . ps B filename. pdf,
A LFZEHE B . MRBESTHIERLEREE, FERERGEEZ. PostScript #HAE
FrH AR A RMOSOE RS, 40 XTRX, B &4FH encapsulated PostScript £/ f1.

£ Hmisc E4H, B setps(filename, ...) H setpdf(filename, ...) &I, R
HEREERE—®EF L, I postscript (file= , ...), pdf(file= , ...) A{#, {HEL
e, AT DU R A =, B EEE E 2R K.

© Jeff Lin BEMTHER



