% 10 F: KP4 B B X

10: Low-Level Plotting Function

R ) K% 4 B 2 X (low-level plotting functions) &/ B, %%, FEAEEE S Z
BREE. [EREgEE St UE—-EERFEENER L, i L EENER TR, §
mn, AR, ELREEEE. sReE X UELE R ETY, HEEELE
T, HRAEARLESE N LR ERNER. flasss, REER gms—HE
FHEL, A —L£3C 30, ZEMRARCIESES, BN e gE—HEEK
FERfgE b, i EEENBEIEITE, B RIE, HEERESE. R EREEE#EE
eiih—EEAEY (RRESUERgE), HREGEEIMARMITE (EREEE).

10.1 1K 48 (Bl 1=

ERsfeE LARGE R EH, B, B, 281, e 58, Thtign
RIFRMRETfalE. ERSEE 7= plot . new() B plot.window () #2HA.

e plot.new(): FAAIEELHTE.

e plot.window(): X EFEIERHR.

e plot.new() i plot.window(): ERARE EfGME.

OMEH (2018): BE 4t st
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ET e R B R R H B eE R aHE—EE, 2R E 22

> ## high-level

> x.vec = 1:10

> y.vec = c(0.45, 1.46, 1.94, 1.45, 2.35,
2.87, 2.39, 2.69, 3.85, 4.07)

par(mar = c(4, 4, 1, 1))

> plot(x = x.vec, y = y.vec,

OO UTH=WN -
\Y

ylim = c(0, 6),
xlab = "a custom x label",
ylab = "a custom y label")
10 > #
11 > ## low-level
12 > x.vec = 1:10
13 > y.vec = c(0.45, 1.46, 1.94, 1.45, 2.35,
14 2.87, 2.39, 2.69, 3.85, 4.07)
15 > plot.new()
16 > par(mar = c(4,4,3,1))
17 > plot.window(xlim = range(x.vec), ylim = c(0, 6))
18 > points(x = x.vec, y = y.vec)
19 > axis(1)
20 > axis(2)
21 > box()
22 > title(xlab = "a custom x label")
23 > title(ylab = "a custom y label")

bt ERE REE B, (8 AR (R e AR A T

e par(): 7E plot.new() Zlj, B FE4 par (mar = c(4, 4, 3, 1)) BXk
B E fE RIS, BOE 4 H BE S (margin) 22/, 40,

- par(mai = c(2, 2, 1, 1)) margin sizes in inches.

— par(mar = c(4, 4, 2, 2)) margin sizes in lines of text.

- par(pin = c(5, 4)) plot width and height in pins.

T JEE AT )

G

e plot.window(xlim = xlimits, ylim = ylimits)

- xlimits + ylimits: 2 {ETCRIEER &, 7] DIRE FEAREAIEE. 1
i, x1im = c(-pi, pi), ylim = c(-1, 1).

- R HIR B LR E (E TR 6% AR HETE.

- M xaxs = "i" 8 yaxs = "i" AJHIH] X-HH, Y-8l #E5E 6%.
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1 > plot.window(xlim = c(0, 1),
2 ylim = c(10, 20),
3 xaxs = "i")

1ERE X B Y B AR BEALERAE, fe i EMEER, IR .

- log = x,1log =y, log = xy AJSUSIE log S BUEHARS BL (1 F3 FEAE
o

— asp

e points(x = x.vec, y = y.vec) fE (%, y) BRI EiG ST,

o axis() FGBLEEATE.

1 axis(side)

side=1: & T/ x axis.
side =2: [/ y axis.
side =3: [E £J7 x axis.
side=4: [EHJ y axis.

e box () fF # 8 [& % (plot region) f&HLEIHE.

e title(xlab = "a custom x label") Etitle(ylab = "a custom y label")

1 title(main = str, sub = str, xlab = str, ylab = str)

main: @ F7, FEFHE.
sub: [T/, REFHEL.
xlab: X-if FfE.

ylab: Y- Ff#.




4. 10.2 B 51 B X par()

(.o_
T P
I
= < — (@]
- o)
5 0 °
2 o ° e
— o
@)
o) o
< < _
o)
o_
[ [ I I [
2 4 6 8 10

A Custom x label
B 10.1: g SfEeE RS H B eERR gsEEER

10.2 BB 7|13 R par()

B R AR E BIRE G IEA L R TR RO E ZER, Al S #
Fam o, FE TR e ARERER. R 2452 “BR 5% (graphics pa-
rameters) A] LUZHIRFAITE K, W%, R¥%E. R BR5 [ B#E —FELHE, ZRE
A par O, BEE. BRI BEERMEST: (a) B H NI AEE R ERE
AR B B, FTE R LGB S E R 2 A8 E, X, (b) Hrrk # e, (£
B — ok AR A& Bl B =X .

FE I B S — e A EE 518, B par O AR ZEENEL 512, &KX
par ) WA ARELNE HEREZE B 518, £ L—F, 5 22 i, GER
H— Lo i R PR E 518, sk 22, R 51808 par O B 518, (B8 &40
axes () PEEFE5IH, TE—LRREEE K, 20 plot O BWAAIGIEL

B 5 1B TR AR E

1 > par(par.name = par.value)
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par.name ;B 5 B4, EFTLIAR par O B (BREEVER) B R+ E
5%, par.value = FAIE 4G par. name B 5B & EME. ¥ RIGE 5 IS

1 xlog ylog adj ann ask

2 bg bty cex cex.axis cex.lab
3 cex.main cex.sub cin col col.axis
4 col.lab col.main col.sub cra crt

5 csi cxy din err family

6 fg fig fin font font.axis
7 font.lab font.main font.sub gamma lab

8 1las lend lheight 1ljoin lmitre

9 1ty 1wd mai mar mex

10 mfcol mfg mfrow mgp mkh

11 new oma omd omi pch

12 pin plt ps pty smo

13 srt tck tcl usr Xaxp

14 xaxs xaxt xpd yaxp yaxs yaxt

FZE 5 1A LA s R e E SRR e E & NE R, TK2EE REREE
%8 par () SUEETE.

KR, ETAIE RS R REE

1 ask fig fin  lheight mai mar
2 mex mfcol mfrow mfg new

3 oma omd omi pin

4 plt ps pty usr

5

xlog ylog ylbias

10.2.1 AEK R B T|H
K par O ITAREEEESCRENE
e par()

Eﬁiﬁ par () WERESIH,
BERERS 8z % E(E.

e par(c("par.namel",

TEF par O WEREXE—FEREES B2 FA & "par .namel", "par .name2"
ERB B s 3E(EYIZ, B4 par (c("col",

%, R [BlE+s

kS

"par.name2"))

EH 5B (list).

HI R s EERTE EIE 5 |35 | R AR A R E

Hlty”)).
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e par(par.namel = par.valuel, par.name2 = par.value2)
KR par O W KESEE-FrEEP 5B R EE, KR par O FE
B 5 |2l Ak A 5 [ B e (H, DR P 72 & Nt (LA 1 55 & 8] 2 i U AT
GRELHBCEEMPE. EEKAERENRMEAERER, BEERE R
HRE—LEP5 8, MR—-LE A, RERERAZEE. RIL6EHAE L
JeRTF par O WIFIARRE(E, M5 —LE Fr 5e ik, HREHM AL IAH
FEE BRI RAR IR an ek e (E.

1 > oldpar <- par(no.readonly = TRUE)
2
3 some plotting commands
4
5

> par(oldpar)

10.2.2 ek @Bk 2 BB 518

B 5 [T ALMERET S g A 51 B, B e R ER AN
A, TR B E A, B4

1 > plot(x, y, pch = "+")
A —ELINSE + BB SRAECEE, BT e ERENEE KRR E

BhRRE(E. EX AR ATE B S BT DR B e E xR 518, B LR RER T
FHE par O BOEMEHEBCEET S .

103 B Z%E4&%

£ R, HEWERBES B A (figure). BANE R EE—E %% (margin) 50
£ P93&4% (inner margin, margin), Mgk Al B 1E AIEHIRE, 158 &, BB Pk
Ehk, A LR E B IETE R 48 & (plot region), 2 K. [& 10.2,.
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Outer margin 3

. Figure Region
Title Margin 3

__________________________________

Margin 2

Plot Region

Outer margin 2
Margin 4
Outer margin 4

__________________________________

Margin 1

Subtitle

B 10.2: R &l fr, Mg M E=8% NELREE
EREHEIE K plot . new O FIIAHTRIAENE, R BEIECE RITR AR (plot

region), HERE 4 [ BEZ# (margin). ZHIE R RENE RS IEE nar O,
mai() &, 2R £ 10.1. GEESWT:

e mai = ¢(0.9792, 0.7872, 0.7872, 0.4032), mai = c(1, 0.5, 0.5,
0),---,etc.
58 mai FE—MER 4 FTENE(EM R, RE 4 8 WiE%& (inner margin),
SRR REHIIESS (bottom), ZEHI (left), THER (top) A1 A1l (right) #Y
Zefhl, AT

e mar = c(5.1, 4.1, 4.1, 2.1),mar = c(4, 2, 2, 1), ---,etc.
512 mar fEM B2 518 mai ERIAERE], &E 4 H NE#%/E nar FIEEER
FISCAFT BB B (text lines), BI% mar FIEYBLE R SOATHAT 8. SE 2
518 R EREFEERKR, GHEHK BERIFEN, WHEER, JHIE
% MARE, EEFERE EE% M AAS%, RGeS Sz Rz,
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% 10.1: H REE=SEKRIRES 8

518 AR R

din, fin, pin fin = c(6, 4) BER~, 255 BEREE
(graphic device), B F (figure) £
i@ &k (plot region), Ll inches

REAL

fig fig = ¢(0, 0.5, 0,1) EE B BEEAN R EPAE R
BARU/IN # BRI

font font = 3 EHZFH, 1 = plain, 2 = italic,
3 =bold, 4 = bold italic, 5 = £F5%.

mai, mar mar = c(3, 3, 1, 1) + 0.1 eEEER B 4 B8R, nai
Pl inches B80T mar AXARITH
REAL

mex mex = 0.7 TE 2235 1 SCFHIARE AN,

mfg mfg = c(2, 2, 3, 2) EF S EE R BEREAE.

mfrow, mfcol mfrow = c(2, 2) EFELEEFEE, nfrov (mfcol)
AL row (column) £+ MKk
E.

new new = F RS |, RS B A — AR
E P E BeiTH) B AEE.

oma, omi, omd oma = c(0, 0, 4, 0) EREBHNT, SR XFITH,
inches, (2L EFFEEE [RIBHT ELAI
A

plt plt = c(0.1, 0.9, 0.1, 0.9) EFE M@EEE A/ R B EEA/N
L.

pty pty = "s" E %5 A8 I AR, " = IR,
"m" = {5 R AR

usr usr = c(x1, x2, yi, y2) BROE fEEE X B Y EEARERY

B T
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@k E BN

e par (): HHTE plot.new() ZNi, BT 4 A EEiEH (margin) Z2fH.

e margin sizes in inches:

par(mai = c(2, 2, 1, 1))

e margin sizes in lines of text:

par(mar = c(4, 4, 2, 2))

e plot width and height in pins
par(pin = c(5, 4))

10.4 BT % Graphical Elements

R EZHE (point). # (line), 3UA (text) 1 % B EAAEE (polygons,
filled regions) Frf& k. B 2 Bl 2 FIZRIZHELE BIYJU% (graphical elements),
38 EAGE A ITTER (drawing primitives)

e Points

e Connected Line Segments

e Straight Lines Across A Plot

e Disconnected Line Segments

e Arrows

e Rectangles

e Polygons

o Text

e Legends
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104 B T %

RE—LIFHEE A ERgE KN, 2/ % 10.2, AfLHgREE R ATTR. R % 10.3,

Bl & 10.3 - & 10.5.

%) 10.2: % KR4 B B X

B AR
points(x, y) ERAERIER .
lines(x, y) ERAERIER L.

text(x, y, labels =)
abline(a, b)

axis(side, vec)
legend(x, y, legend)
title(main = , sub =)
mtext (text, side = 3, line = 0)
polygon(x, y)
segments(x0, y0, x1, y1)
arrows(x0, yO, x1, y1)
rect(x0, yO, x1, y1)
curve (expression)
frame ()

box ()

rug(x)

locator(n, type = "n")

identify(x, y, labels)

FEHEWERN (x, y) M2 AR EIISCE.

FEHEWER LnE—GERIES a RS b WER.
FEHEW B Bhn b A g,

RRIERBHEL L, EIEER (x,y) LEAEERE .
AR A B _E I AERE.

FEHREWER 2 8% EXXF.

M x, y BnEhie s % 87 E.

FEHREWEFE (x0,10), (x1,y1) HEEHREL.
TERBRIBFAIE (X0, v0), (x1,y1) WEELEA STEERIRER.
FEHENERZE TR (xo0,y0) BA LTTEE (x1,y1) HERTTTVHE.
EH AR B A SR,

TG ER, taiER—ERTER.
FEHREWERE L —HEaRER

BAEER LML “rug” CGRBBBHERIELR), REZE P L ERHIE.
Ve B BB B 2555 n (2, [EIEE LB R AR .

AR BRER AR LRE 5, MEERHNRIIE (index number) 1L

label fH.

ERS faE K =0l T B e ERALE, R ERRIRANER L, 3ehE
P v B NP ST RO BT b AR R o A AR & x Ay R, AT
FH—1{& 2 1 (column) FyFEREFRR. WIRTE A B=ighE < T1FE, ATLLA locator ()
BRI B R Bl A LR
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E

h

s = P e e B A BUERE e E X E REF 5 18UE & pch, 1ty, 1wd, 1ty, col,
cex FE.

e pch FREEHIRFIE, 2 1 [# 10.3.

— pch = "+",pch = "u",pch = "2", ..., etc.
1 peh BURERISCFEAT R, NE R (EE 2 —E/NEE, 15?55&‘@@[%
By IEI R e E A LR, BUrHBE e R B EEILE
F pch = "." BERFFR, BRI ERHLHIAIE. B pch = "2 Eﬁ
RXCE 2" TR E b

— pch =1,pch = 2,.---,etc.
E5I8 peh = k, AIRE k 2—18 0-25 Z MY EERE, Br—EHES
VERS k 2R ERTHE, MIETHR(ER 1.

— pch = 21-25 {iff® 21-25 ZHRIFFE, B LR RENEMRER, (B2

AR BT
- bg B pch = 21:25 WIEREE, 2 REAMGKNRE.
— pch AJLUZ 32-255 #iE A Fo i #T, #n—EHEH EFT.

1 > plot.new()
2 > legend(locator(1l), as.character(0:25), pch = 0:25)

o lty REMIEE. EFEREGBER KSR EMFLER, 2R B 104.

0

— lty: 0-6 IEBEB, BREARIRAEDL.
0 = blank,1 = solid, 2 = dashed, 3 = dotted,
4 = dotdash,5 = longdash, 6 = twodash
- lty: R AF.
"blank", "solid", "dashed", "dotted",
"dotdash", "longdash" "twodash".
- 1ty = "11": B&E dotted line.
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- 1ty = "33": # dashed line.

— 1ty = "1333": dot-dashed line.

plot symbols : points (... pch=*, cex=3)
od e\ 1M 184 2u/\ o 0
1o 1K BX 1we 5y ++
2/\ ek wN we x -—
s+ o 1B 20 - - | |
4X 10¢ 166 20 o0 %0
5O ufX A 6O o) +Hf

B 10.3: pch B HE BRI ERF R

o lud REMKERE, 27 & 104.

- 1wud = 1: NEFHERMEM 1wd = 1 5 [EHEER

— lwd = k:1lwd = 2,---, etc.
HREE, ERER lvd = kI, HIRERGEES ¥ EE W L F8
HE. BRI F B lines O FEA BRI, MEZE lud BHE
W, wa R E 104.

o type U AHEPGEIEKN plot O Z51# type B EMETIGIR. R EGE
£ (v, y) BE ERERAR, 2R E 10.5.
- p: EE

- 1: 7.
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st

.13 -

Ity lwd

1 0.25

2 e - 0.5

I I I I I 0.75

4 ........... 1

5 =—_———- 1.25

6 c—r—e—-—- - 15

7 1.75

8 =—=====-=- 2

9 ............... 225
10 ........... 25
11 @———— 2.75
12 === -=- - 3
13 3.25
14 =—======- 35
15 ............... 375
16 ........... 4
17 @ —-——= = 4.25
18  ecomemmecameca-. — 45 co——————————
19 4,75 c——
20 = = = = = = = - 5 ]

B 10.4: 1ty B 1ud 5(BEE mFEEE R AESHREE R B X




.14 - 104 B TH

b: HEE IR /LB LB [, A
h: PEERE x-fEE BRELR.
s, S:FEBEEN (step function), /)N s BAEERN, K s B EE.

o: HEHRIAIRF ZERE L.
n: NEETEEERR, (EAFFE RN B2 AR, AR R ER
H& B B = PR ]

e col FHIEEL.

—col =1,---,col.axis, col.lab, col.main, col.sub, -, etc.
518 col = 1 BER, ¥%, XCF, HFEH (filled region) MIEER (im-
age) HERERE, 518 col = k AT ENEAGIE (value) k, 2 R Hfa
WHIEE, T R A GRETFHHB(ET 2 R help(palette).

— col HATREMRER L SLF 448, B4 col = "black".

— col.axis € EEAREFRITE.

— col.lab %7€ x Ml y B 4.

- col.main, col.sub X E FIEEMRIEE, FENEEA.

1 > ColorName <- colors()
2 > ColorName
3 [1] "white" "aliceblue" "antiquewhite"

4 [4] "antiquewhitel" "antiquewhite2" "antiquewhite3"
D
6 [652] "yellow" "yellowl" "yellow2"

7 [655] "yellow3" "yellow4" "yellowgreen"

e cex = 1,cex =1.5,:---,etc.
JE N FFHE (character size) K/NZIRZE, NETHRER 1. EFEREE
FRHIE TR/ (SR T YR E R EAR/ NI,

~ cex.axis B E B EBHEYERT I AN S,
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type=llpll type=ll|ll type=llbll
0 - o 0 - 0 -
< (o} o < < /O\ /0
™ o o o ™ ™ /O\ /0 o
N o o N N /0 o
~ —o ~— - -~ -0
T T T I T T T I T T T
2 4 6 8 2 4 6 8 2 4 6 8
type=llsll type=llsll type=lloll
- [Tl 0 -
<+ < <+
™ ™ - ™ -
N (S (S
- T T T I - T T T I - T T T
2 4 6 8 2 4 6 8 2 4 6 8
type=llhll type=llnll
0 - 0 -
< <+
™ ™ -
N (S
- U ‘ ‘ ~
| [ T T T I
2 4 6 8 2 4 6 8

B 10.5: type 5B EMEIHNNTE (v, y) ERAR
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— cex.lab BE EEI B FHATE A/ MG LS,
~ cex.main B T AT HNE A/ AR,
~ cex.sub B ERIBAER FHATEI A/ MO HL S,

e font = 1,.-..,etc.
REBH CFRFHEL. 1 HETHCE, 2 #EHE, 3 HIERE, 4 HIE
FHFHE, 5 HIERFSHE (BERBFER).

- font.axis € BFEIEER FREEEL
- font.lab 3% E BIEEIEERN FHER.
- font.main & E FIEENFHEEE.

— font.sub X E KT TR

e adj = 0.5,adj = -0.1,---, etc.
RERBIAR (text) HEPEPH Z HEIE, WEHERER 0.5. 0 KR
B, 1 AR, 0.5 RERALERKEES, ZEEREFRRHRER
TALE 2RI XA AR R LS, Fit —0.1 R G XA ME R L& R
TXARFEEEN 10%.

*)10.3: FREES I BHZEF TR

BETH® % A

pch pch = "*", pch = 4 FREEA “BE” HRFRECCE.

1ty 1ty = 2 RE B A ERA SR,

1wd lwd = 2 O BT AR L.

col col = 2 REBA B, 87, XFERIEHA.

cex cex = 1.5 B BT AR SCF BTSRRI

font font =1 FREER A X FH e,
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10.5 KFE 4 B 25X points()

EREEEXR points (x, y) EREBEFRHEE (x, ) MiE LII—H 2 (point).
2 HIE 10.6.

1 points(x, y = NULL, pch = 1, type = "p", col = str, bg, ...)
HREIE5:
o x, yHEIBEERAER (x, yv) (& LI, x, y BEEAE.

pch BEURELAIFER, 0-25 C IR IERSE, 2 R B 2.
type X EAGBLEIER.
col & EFE@‘

bg BE pch = 21:25 NEWEEMA.

## 1 points()

> set.seed(1)

> x <- 1:30

> z <- x72

> y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
> plot(x,y, type = "n", axes = TRUE, ann = FALSE)

> points(x,y,pch = 1,cex = 1)

> title(main = "points")

OIANUTH=WN -

10.6 P& 4 B B lines()

EFEEEIRR lines (x, v) MAIETBWER Lin—F 48 (line). 2 RE 10.6.

1 lines(x, y, lty = str, lwd = num, col = str)

HRBIEE:

o x, y EHBEMHNER (x, yv) ME LI, x, y BBUERAE.
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o 1ty BREMIEIER, 0-6 IEEE, REMIEMER. 0 = blank, 1 = solid, 2
= dashed, 3 = dotted, 4 = dotdash,5 = longdash, 6 = twodash 2R
10.4.

o lud REMEKEE, 21 B 104.
o type ix EFGELEERE, 2 R & 10.5.
e col FHEEH.

## 2 lines()

> set.seed(1)

> x <- 1:30

>z <- x72

> y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
> plot(x,y, type = "n", axes = TRUE, ann = FALSE)

> points(x,y,pch = 1,cex = 1)

> lines(x,y,lty = 1, 1lwd = 1.5)

> title(main = "lines")

O OO WN -

10.7 fEFE 4 B B8 X abline()

EFEAEE K abline O EHRARER EIE—GREIER a MIRIZEE b HIER.
2 Rl 10.6.

1 abline(a = NULL, b = NULL, h = NULL, v = NULL, reg = NULL,
2 coef = NULL, untf = FALSE, ...)

HREIE5:

e h = yv: K abline(h = y) AJEHE Y = y FTH X-#l 2 AKFH.
x: BT abline(v = x) AJEHE X = x BER X-# ZEERF.

e abline(lm.obj) #&H HARMEBREEHE L 2 HEEEYMG 1n. obj HIFRME
EFFHR.

o lud] REMBEEE.

eV
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o 1ty] &%
e col] %

## 3 abline()

set.seed(1)

x <- 1:30

z <- x72

y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
plot(x, y, type = "n", axes = TRUE, ann = FALSE)
points(x, y, pch = 1, cex = 1)

abline(2, 100, 1ty = 1, lwd = 2, col = "red")
abline(h = 1000, 1ty = 2, lwd = 1.5, col = "blue")
abline(v = 10, 1ty = 3, 1lwd = 1.5, col = "blue")
abline(lm(y~x), 1ty = 1, lwd = 2, col = "black")
title(main = "abline()")

OO WN -~

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

10.8 P& 4 B B .. symbols()

BRI symbols O EHBRBEIN L FERRTSE. 2 RE 10.6.

1 symbols(x, y = NULL, circles, squares, rectangles, stars,
2 thermometers, boxplots, inches = TRUE, add = FALSE,
3 fg = par("col"), bg = NA,

4 xlab = NULL, ylab = NULL, main = NULL,

5 xlim = NULL, ylim = NULL, ...)

AT AE REY5 8L

o x, y EHEBHERE (x, y) (& FFARMR, x, y REUEAE.

e circles: HLEAE.

e squares: IEfERMAE.

e rectangles: 57 “wide” “height” 2 columns #Ef#.

e stars: 3 columns PA_FAEE, & H 0 i B R AL

e thermometers: 2, 3, 4 columns [ {F “wide” “height” + W, H i

“proportion”.
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OO WN -~

V V V V V Vv VvV

e boxplots: 5 columns 45 f#
FERI B ERER “wide” “height”, “lower” “upper” whiskers, “propor-

tion” median line.
e add = FALSE 2&EHRAE I L symbols.
o fg ZREIRIERM.
o bg SUNEERAVEAE.

## 5 symbols()
set.seed(1)
x <- 1:30
z <- x72
y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
plot(x, y, type = "n", axes = TRUE, ann = FALSE)
symbols(x, y, circles = (c(1:30)/15.0),

inch = FALSE, 1lwd = 1.5, add = TRUE)
title(main = "symbols")

10.9 1KFE 46 B 8 .. segments()

EFEAEE K segments A B M EEARE 2 Mg ERE. 2 RIE 10.6.

1 segments(x0, y0, x1 = x0, y1 = yo,

2 col = par("fg"), 1ty = par("lty"), lwd = par("lwd"),
3 2D
HRE51E:

e (x0, yO0, x1, y1) HEIREETEAIFEZE (x0,y0) B (x1,y1) Z[EHGELRER.
o lty REEMIAA.
[ 1VJd.§§2 Egng§;2:fﬁiféF

o col RE—MERECOR
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## 5 segments()

x <- 1:30

z <- x72

y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
plot(x, y, type = "n", axes = TRUE, ann = FALSE)
segments(c(1:30), rep(0,30), x, y, lud = 1.5)
title(main = "segments")

NOUT s WN =
V V.V V V VYV

10.10 KM 48 18] 28 X0 arrows()

EREHEEIK arrows O EHRBRNEZ V@S A THEVMRE. 2R B 10.6
B2 [& 10.7.

1 arrows(x0, yo, x1 = x0, y1 = yO,

2 length = 0.25, angle = 30, code = 2,
3 col = par("fg"), 1ty = par("1lty"),
4 lwd = par("lwd"), ...)

AE AT AE REY5 8L

e (x0, yO, x1, y1) TEREERMEEER (xo, o) H# (x1, 1) <HEHEAR
HiEA AR

e length = 0.25 BEFHEA/N.

o code R EFTHEIINME

- code = 1 REMBRMEMETE B (x0,y0).
— code = 2 REFBEMEL B (x1,y1).
— code = 3 REFANMEFRFHIIE B (xo,v0) B2 B (x1, y1) Wil




22 10.11 fKF% 48 18 5 5X: polygon()

o col RTEEM.

## 6 arrows()
x.arrow <- seq(l, 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")

U WN -
V V VvV Vv

A\

10.11 kM4 B B R polygon()

EREEERR polygon(x, v, ...) EHI (x, y) MELEE 5 I ()
Z %% (polygon). 2K & 10.8.

1 polygon(x, y = NULL, density = NULL, angle = 45,
border = NULL, col = NA, lty = par("lty"),
3 ..., £ill0ddEven = FALSE)

HRRS

x, y EREEPHEE (x, y) MELERUE HE3L 81,

o 1ty RIEBMHEE.
o lud REEMZEE.
o col fRE—AREQR, HEME BT WL,

## 8 ploygon()
x <- 1:30
z <- x72
y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
plot(x, y, type = "n", axes = TRUE, ann = FALSE)
polygon(c(l, 15, 20, 30, 15),
c(1000, 100, 2000, 1500, 3000), lwd = 1.5)
> title(main = "polygon")

VvV V V V Vv Vv

O UTHWN -




points() lines()
4000 ° % 4000
o °
3000 3000
L]
2000 2000
oo
o, °
1000- ° o o° ° 1000-
° °© o o
° o ° e o
04 ° °, 01
o
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
abline() symbols()
4000 ° % 4000 O%
3000 3000 O
2000 2000 %
1000- 1000- °o ®)
%, O
e %0
0+ 0 o.
(-]
1 1 1 1 1 1
0 0 5 10 15 20 25 30
segments() arrows()
4000
25
3000 204 /]\
2000 154 \l/ \V A /]\
- | |H ‘ ‘ .
5_
0_|.||||||| |I||I|
1 1 1 1 1 1 C 1 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25

B 10.6: % RIKFEHEE K |
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)\

B 10.7: {ERSHEE K= arrows()

polygon() polygon()
4000
3000
2000
1000
o
0} 10 15 20 25 30

[ 10.8: [EFEEEEK=: polygon()
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10.12 K[ 48 1B B8 X rect()

ERSHEE R rect O EHRANERAGRKGFE. 2R B 10.9.

1 rect(xleft, ybottom, xright, ytop, density = NULL, angle = 45,
2 col = NA, border = NULL, 1ty = par("lty"), lwd = par("lwd"),
3 )

FIBER T AUHE RAY5 (%

e xleft, ybottom FHTIEIA T HEEEE.
e xright, ytop RAFEA T B,

e density = NULL &E K ENHIREEE.
density = NULL, density = O, density = negative value &K/

RN A R .
o angle RERTVEINHIMHEZHRAAE
o col RERST BN GRZHZERAEE.

1

o lud REMEKEE, 27 B 104.
o 1ty REAMGEIER, 21 [E 104.

e border = NULL BER TV EEFHIEAE.

plot(c(0, 5), c(0, 100), type = "n", xlab
rect(0.0, 10, 1.2, 20) # transparent
rect(2.0, 10, 4, 30, col = "green", border "blue", 1lwd = 2)
rect(0.5, 30, 1.5, 50, col = "red", border "transparent")
rect(2.5, 45, 3.0, 65, density = 10, border = "red", lwd = 2)
rect(4.0, 50, 5.0, 80, density = 15, col = "blue", lwd = 2,

angle = -45, border = "black")
title(main = "rect()")
> legend(0.0, 100, legend = 1:5,
fill = c("transparent", "green", "red", "transparent", "blue"),
density = c(NA, NA, NA, 10, 15),
angle = c(NA, NA, NA, 30, -45))

lln, ylab = lln)

VvV V V V Vv VvV

=
N, OOVWONANOGHEWN =
A\




- 26 - 10.13 f&FE 4 B & . curve()

rect()
100
a1
a 2
80_ - 3
O 4
i |
O_

T T T T T T
0 1 2 3 4 5

B 10.9: [EREHEE K rect()
10.13 1KFE 4 B B 3 curve()

EFREHEEIKR curve O ERAWEF LB BEXBGEGERELY. 2R

10.10.

1 curve(expr, from = NULL, to = NULL, n = 101, add = FALSE,
2 type = "1", xname = "x", xlab = xname, ylab = NULL,
3 log = NULL, xlim = NULL, ...)

AIE A TS REY5 8L

o oxpr BEHEELR f(x).
from B2 to B f(x) 1Y x MEI%IE.

n EBH, f(x) MTHEHE.

add = FALSE B EEF#GSi#R, add = TRUE &4 HHIHIRRE .
e type BREAGEEHEIR, 2 K B 10.5.

xname X-iif H47HE.
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o log ¥f x METTHIBEHE.
e xlab i ylab X-#if B2 Y- i 47E.

1 > plot(sin, -pi, 3%*pi,

2 1ty = 1, lwd = 2, col = "red",

3 xlab = "x (unit: pi)")

4 > curve(cos, xlim = c(-pi, 3*pi), n = 100,

5 1ty = 2, 1lwd = 2, col = "blue", add = TRUE)

10.14 RS E B R rug()

EFEfEEE N rugO ERENETIN L EREAELEH B rugO ML “rug”
CECUHERER), AKRE R, 2 5 [ 10.10.

1 rug(x, ticksize = 0.03, side = 1, lwd = 0.5, col = par("fg"),
2 quiet = getOption("warn") < 0, ...)

FIBEF T HUHE RAY5 (%
o x BRHE.

e ticksizerug RE.
o side AATHIIE

side=1:ET/#.
side=2: BAS.
side=3: & L.
side=4: EH7A.

## rug()

x <- 1:30

z <- x72

y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
plot(x, y, type = "p", pch = 16, axes = TRUE, ann = FALSE)
0.03, lwd = 0.5, col = "red")
-0.05, 1lwd = 2, col = "blue")

rug(x, side = 1, ticksize

NOUTHWN =
V V V V V VYV

rug( side 2, ticksize
gly, s
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rug()
400 * .
300 E
200Q ’
1006 Lo R
I \T\T\TQ\\;\\\\k\\\\k\\\\k\\\w
-2 0 2 4 6 8 0 5 10 15 20 25 30

X (unit: pi)
B 10.10: % RIERE@EEHZ: curve() B rug()

10.15 fkF% 48 B 8 X title()

MEKR title O ARAERBNER EINASE. 27 [ 10.11.

1 title(main = NULL, sub = NULL, xlab = NULL, ylab = NULL,

2 line = NA, outer = FALSE, ...)
BRI
e main = "Main Title Text" HEEF FIEE (main title), EENIXFE
JEAE B TR 75
e sub = "Subtitle Text" R EBFRIEE (subtitle), EEHI X FE IR
2R

e xlab = "X-Axis Text" & EEE X-# HYEHE.

e ylab = "Y-Axis Text" & EEE X Y-l HIEE.

e outer = TRUE B ESBEEZRIE# (outer margin).
o cex RENXFR/INZIREE.

o col AJDIBEEAM.
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> ## title()

> set.seed(1)

> x <- 1:30

>z <- x72

> y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))

> plot(x, y, type = "p", pch = 16, axes = TRUE, ann = FALSE)
> title(main = "main title", sub = "sub-title",

O UTHWN -

xlab = "x-axis labels", ylab = "outocme")

10.16 KM 48 8] B8 5N legend()

faEK legend O AREFRAEWER L, FEIEEMN (v, v) LEMERSE B #
legend). BBIRIERBAXFHAE leg.vec Fn. 2K & 10.11.

legend(x, y = NULL, legend, fill = NULL, col = par("col"),
border = "black", 1ty, lwd, pch,
angle = 45, density = NULL, bty = "o", bg = par("bg"),
box.lwd = par("lwd"), box.lty = par("lty"), box.col = par("fg"),
pt.bg = NA, cex = 1, pt.cex = cex, pt.lwd = lwd,

adj = c(0, 0.5), text.width = NULL, text.col = par("col"),
text.font = NULL, merge = do.lines && has.pch, trace = FALSE,
plot = TRUE, ncol = 1, horiz = FALSE, title = NULL,

inset = 0, xpd, title.col = text.col, title.adj = 0.5,

(
1
2
3
4
5
6 xjust = 0, yjust = 1, x.intersp = 1, y.intersp = 1,
7
8
9
0
1 seg.len = 2)

1
1
HRBIEE:

o x, yIERBEFHER (x, y) IELigH B (legend). x, y BEERE.
o EREH— x: WH NHIE HALER LUER: "bottomright”, "bottom", "bot-

m"mon

tomleft", "left", "topleft", "top", "topright",
o 1ty 5|BEES IR IHI,
o lud FIHREEMRCRE.
e pch REHEZ .

T B BISMER R (WX FEERIIME).

right" and "center".

I

G

IHH&%

e bty = "o" &
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o title = "title text" REEWF FHZERE.
e merge = TRUE %‘iﬁ@“ﬁjﬁ%ﬁgﬁgﬁiﬁﬁ, B L ER.

o cex XIENFR/INZIRE.
e col AJLIEREEALD.

o font AJLIEREFH.

Fo A — L5, 2 R

1 > ## legend()

2 > par(mfrow = c(1, 1), oma = c(0, 0, 0, 0), mar = c(5, 4, 3, 1))
3 > set.seed(1)

4 > x <- 1:30

5>z < x2

6 >y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
7 > x2 <~ x + rnorm(n = 30, mean = 0, sd = 1)

8 > y2 <- y + 1000 + rnorm(n = 30, mean = 0, sd = 1)

9 > plot(x, y, type = "b",
10 pch = 16, 1ty = 1 , 1lwd = 1, col = "black",
11 main = "legend()")
12 > points(x2, y2, type = "b",

13 pch = 1, 1ty = 2, 1lwd = 2, col = "red")

14 > legend(6, 4000, legend = 1:2, title = "group",

15 pch = c(16, 1), 1ty = c(1, 2), 1lwd = c(1, 2),
16 col = c("black", "red"))

10.17 1KFE 48 B B8 X mtext()

EFEMEEIER ntext O ERBWEFZ ##% (margin), M EXF. 2R

10.12.

1 mtext(text,
2 adj =

HRE51E:

e text

e side

side = 3, line = 0, outer = FALSE, at = NA,

NA, padj = NA, cex = NA, col = NA, font = NA, ...

= "words" MMAFTEZHM X F.
= ki ke {1,2,3,4}, #EREIHS side

= 1, Pl e,
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title() and legend()

4000 1) I
group pe \\ )
3000 [—— 1 Y /
g —0= 2 % 70 ° \
000 ° o ° / )
= ° ° / ° | \o P Pd LI ) R
> N 10 ‘o © L.
o ] N °° o . . ®
10004 el j .
\ L]
0_ .\ /
| - | | | | |
0 5 10 15 20 25 30

x—axixlabels
sub-title

B 10.11: 1EFEf@EIK: title() B legend()
o line = k REN B M k1T, k=0,1,2,..., FREZRF.

e outer = TRUE: HEEHE #i2#k (outer margin), AITE Hi8#%k IARER
BHIF.

o adj REZHXFHIFEE S, B XFHHMEALZEHTE, BRE adj = 0,
BISCFREET AR, € adj = 1, AIDCFERA LA REA.

e padj BEEHXFWHM, EXFEERHEEAA (B 5% adj B0E), HX
FH T MR, 3E padj = 0, AIDCFEE LT5kER, RIE padj =
1, AR E T k.

o cex RIENXFR/INZKRE.
e col AJLIEREBALD.
o font AJLIEREFH.

Biln,

1 mtext(text, side = 3, line = 0)




32 10.17 1M 48 18 8 K. mtext()

TEHRAENEZ Z &% (margin), MI_E3CF "words".

1 > ## mtext()
2 > par(mfrow = c(1,1), oma = c(2, 2, 2, 2), mar = c(5, 5, 5, 5))
3>
4 > x <- runif(50, 0, 2)
5>y <- runif(50, 0, 2)
6 > plot(x, y, bty = "o", type = "p", pch = "",
7 + main = "main title", sub = "sub-title",
8 + xlab = "x-lab", ylab = "y-lab")
9 > box(which = "figure", 1ty = 2, lwd = 2.0, bty = "o")
> text(l, 1, "text at (1,1)")
> mtext(paste("side", 1:4), side = 1:4, line = -1, font = 2)
> mtext(-1:5, side = 1, at = 0.3, line = -1:5)
> mtext("mtext()", side = 3, at = 1, line = 4)
> mtext("red mtext", side = 2, at = 1, line = 2, col = "red")
> mtext("AB", side = 4, at = 0.3, line = c(-1, 1, 3, 5))
>
> par(mfrow = c(1,1))

| mtext() |
! |
! |
! |
: |
|

| < side 3 |
! |
! |
| 0 _| |
T '

— |
| o § o~ < |
: CES 8 text at (1,1) g I
L >3 a ® !
|
Lo !
| o

momonmaolm
I << < <
|
| 2 -1 side 1 |
| T 0! T T T |
: 0.0 1 05 1.0 15 2.0 |
| 2 !
| 3 u.vec :
\_ o 4 i
5
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10.18 K[ 48 B B8 X text()

EREfEE R text (x, y, labels = char.vec, ...) TEEHRBNETIH

(x, y) FIEALEEE, BHE labels AT EZHEREAERXFHE. 2R [E
10.13.

1 text(x, y = NULL, labels = seq_along(x), adj = NULL,

2 pos = NULL, offset = 0.5, vfont = NULL,
3 cex = 1, col = NULL, font = NULL, ...)
B REIHA:
o x, y EHBBEHER (x, y) & LINXF, x, y REUEAE.
o 7F x[i], y[i] MBI labels [i] X BUE CF.
o EETEBM plot(x, y, type = "n") BRILAARE, EAE HEEHRE, TH
text(x, y, z.vec) BEHEEECF.
e col AIDIEREER .
e adj = 0.5,adj = -0.1,---, etc.
E B R (text) HEPER HEE, NEERER 0.5. 0 Rk
I, 1 RAEHE, 0.5 RnERALENAKERT, 32 EERERT LR
PALE A B SCAFRE BRI LE, Ft —0.1 R g XA NE AL ERH
TXAFREER 10%.
1>x<- 1:30
2 >z <- x2
3 > y <= (2+rnorm(x)) + (4+rnorm(x))#*z + (rnorm(x)+*sd(z))
4 > plot(x, y, type = "n", axes = TRUE, ann = FALSE)
5 > text(x, y, labels = as.character(c(1:30)), cex = 0.8)
6 > title(main = "text")
7 > ## text()
8 > plot.new()
9 > plot.window(xlim = c(0, 1), ylim = c(0, 1))
10 > abline(h = c(.2, .5, .8),
11 + v = c(.5, .2, .8), col = "gray")
12 > points(0.5, 0.5, pch = 16)




34 - 10.19 fiF 4 18 28 : box()
13 > points(0.5, 0.8, pch = 16)
14 > points(0.5, 0.2, pch = 16)
15 > points(0.2, 0.5, pch = 16)
16 > points(0.8, 0.5, pch = 16)
17 > text(0.5, 0.5,
18 "srt = 45, adj = c(0.5, 0.5)",
19 srt = 45, adj = c(0.5, 0.5))
20 > text(0.5, 0.8, "adj = c(0, 0.5)", adj = c(0, 0.5))
21 > text(0.5, 0.2, "adj = c(1, 0.5)", adj = c(1, 0.5))
22 > text(0.2, 0.5, "adj = c(1, 1)", adj = c(1, 1))
23 > text(0.8, 0.5, "adj = c(0, 0)", adj = c(0, 0))
24 > axis(1)
25 > axis(2, las = 1)
26 > title(main = "text()")
text()
1.0+
0.8 «adj=¢(0,0.5)
2
<o°<?
> /o@’ dj=c¢(0,0)
adj= o(L, 17 X po=c
0.4 o
Vi
6\\.
0.2 adj=c(1, 0.5y
0.0-
[ I T T I 1
0.0 0.2 0.4 0.6 0.8 1.0

B 10.13: {EFEFEEIEK: text()

10.19 P 4 B 5 X box()

ERSHEE B3 box O FERERIETR LN EaAkEE. 2 R & 10.14.
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1 vox(which = "plot", 1ty = "solid", ...)
FIBER T AUHE RA95 (%

o lty BEMGIEL. 2R [E 104.
e box("figure") TEZ[E EIBigHEE, ZE @S (figure region) = plot re-

gion + margin.

1 > ## box()

2 > oldpar <- par(no.readonly = TRUE)

3> par (mfrow = c(1,1), mar = c(4, 3, 3, 2), oma = c(1, 1, 1, 1))

4 > set.seed(1)

5> x < 1:30

6 >z <- x2

7 >y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)+*sd(z))

8 > plot(x, y, type = "n", axes = TRUE, ann = FALSE, bty = "n")

9 > box(which = "plot", 1ty = 1, 1lwd = 2.0, col = "black", bty = "1")
10 > box(which = "figure", 1ty = 2, lwd = 2.0, col = "gray", bty = "o")
11 > title(main = "box")

12 >
13 > par(oldpar)
box
4000+
3000
2000
1000+
O_
T T T T T T
0 5 10 15 20 25 30

B 10.14: {EREEE =
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10.20 EEAZ B A0 AR 2| B € B R axis()
Axes and Tick Marks: axis()

R H SRR AN 3R LA1Z 8 (axis), I DLERSHEE KR axis ) REMHHE
HoAefEEh 22 H % 10.4 B [E 22 B & 10.16.

1 axis(side, at = NULL, labels = TRUE, tick = TRUE, line = NA,

2 pos = NA, outer = FALSE, font = NA, 1ty = "solid",
3 lwd = 1, lwd.ticks = lwd, col = NULL, col.ticks = NULL,
4 hadj = NA, padj = NA, ...)

SRR 3 E £ B AR

1. AAZEAR (axis line): MIGEHENBEER G 1ty, lvd ERE
2. AFEEZE (tick mark): 5% E WA E] 5 B A iR _E R
3. AAZEH R EAZT (tick label): 3R L AERHRZE _ERYEAL

FIBER T AUE RAY5 (3
o side FEFEARHHILE.

side=1: BT/ X-ih.
side=2: B Y-
side =3 : [ £75 X-#i.
side=4: BH7 Y-l

o at FRELIREHIZ BRI ALE R A .
e lab = TRUE RELBHBHMELE. & EBTRE LEUMIBUER T, Al
WA at (& FERRENEERXFHE.

e tick = TRUE #& S a2 ity s BA I B
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o line @BLAAIEEIH BIAR ELS KAV BERE, DUCFITEGETE.

o pos FXE MAEHIRHHRFTEER(ERLE.

e outer = FALSE &¢/E AR SR N EB RIS 255

e font.axis ax/EAEHEFNTFE, FF#: 1, 2, 3, 4 = "normal”, "bold",
"italic", "bold-italic" Z.

o 1ty BXEMIEEL, 2K [E 10.4.

e lwd, 1lwd.ticks BEHHMREELIENTE, 2 7 & 22.

e col, col.axis, col.ticks R EHHRIRIE, Fa ML R,

e hadj REFENBUESCFREIE T A (BRAIAKFT5 ).

o padj FXEAREERYR R ELRT T [F #

o las REMLEHAERLH S, AEERER 0 K2 P ITR LS, 1
FRPATH AR, 2 FRFEE AR, 3 TR EE L AR, P41, 1as
=0,las =1, ---,etc..

HitfE =P g B s B B RH2HIERE par O FHF RIEH R gE S|

Lie )

o bty R EB W EFEIME (box) HUREEY, FEHLLA "o, "1, "7", "c", "u", B

"], EERRESMERV VDI E S, B4, bty = "o", bty = 1", -,

etc..

o lab FIMER IS HIEEE x f1 y LEEHAZIEFEEE (numbers of tick
intervals). 5 3 {H5 %I & R LFHMAEFCNFREE (BE/NEE), 3
{85 Bz E R/, BN EihZ EAT B R — R EL. NEERE
7 lab = c(5,5,7).

o las WEMEEZIEEECH A, WETERER O %a([}gﬁqsﬁﬁﬁélé’f%%, 1
RN PATI AeiEE, 2 RonBEEP AR, 3 Kol BEE R LR, las = 0.

\

W




- 38 - 10.20 /2 1% % o 2 AT 2] B 2% € B 3X: axds()

OCOIANUT = WN =

o mgp FE S EMBERK S, AAEEIEL (axis label), A #H % FEAERD (tick mark,
tick label), 24154 (axis line) S FIHRHIHHE FEREAE. 25 1 (A58 &1E
EIER AR NS AR ERIIERE; 56 2 51 3ERR AR AR M AF
WAL ERIFERE; 55 3 E5 (80 AEEAE BIEEAEERE, EERRERE,
BEFREBRTA. EHER/NAA (text) XERITEIES 2 F B NEH
ZAEE mgp = ¢(3,1,0).

o tck REALEHAIENRE, UEBEBA/NMNILEFREE. B tck HBU/N
(IR 0.5), x My et FRIZIEEHIR/IMESE. REER 1K, @ikt &
ERFZI BB B0, tck = 0.01 Fmgp = c(1, -1.5, 0) FRNIL
ZIE. WETHRIER NA.

o xaxs D AIRTE x Ml y LEHHIF R, i BRRER, "r" RN EERE,
“EAEBESEEEREE. BE v B LR g e R
JEE B W 5% B — e 22 .

> par(mfrow = c(1, 2), oma = c(0, 0, 0, 0), mar = c(5, 4, 3, 1))
> ## axis()
> set.seed(1)
> x <- 1:30
>z <- x72
> y <- (2+rnorm(x)) + (4+rnorm(x))*z + (rnorm(x)*sd(z))
> #i#t
> plot(x, y, type = "b",
pch = 16, 1ty =1 , 1lwd = 1, col = "black",
main = "Dose Response: plot()", sub = ""
xlab = "dosage", ylab = "concentration")
> ##
> plot(x, y, type = "b",
pch = 16, 1ty =1 , 1lwd = 1, col = "black",

ann = FALSE, axes = FALSE)
> axis(l, at = c(0, 10, 20, 30),
labels = c("Omg", "10mg", "20mg", "30mg"),
las = 1, col = "black", col.ticks = "red", lwd = 2, font.axis = 2,
tck = -0.05, mgp = c(3, 1, 0), cex = 1)
> axis(2, at = c(0, 1000, 2000, 3000, 4000),
labels = c("0", "1000", "2000", "3000", "4000"),
las = 3, col = "black", col.ticks = "gray", lwd = 2,
tck = 0.05, mgp = c(3, 0.5, 0.5), cex = 0.7)
> title(main = "Dose Response axis()", sub = "",
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ylab = "concentration")

xlab = "dosage",

25

26 > par(mfrow = c(1,1))
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Dose Response: plot() Dose Response axis()
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[ 10.16: EFEf@EIE: axis()
10.21 & L F H A4S Mathematical Annotation

FHAEEREAREEES, M EBE X FHFHEHAR. KR expression()
WM TpX B2 S, GE—CF), iBE ntex(), axis (), B title (), AJ
Dihn E g e s AR, 2R % 10.5 — % 10.9. B0 — TEHE K #n_E 8
BT

1 text(x, y, expression(paste(bgroup("(", atop(n, x), ")"), p~x, gq~{n-x})))

FERENNE, 2 RERIE.

1 > help(plotmath)
2 > example(plotmath)
3 > demo(plotmath)
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& 10.4: H RIEES 1 #rh 2 RS EEARR B R E

Axes:

xlim, ylim

bty

lab

las

log
mgp

tck
Xaxp, yaxp
Xaxs, yaxs

xaxt, yaxt

x1lim = c(0, 25)
bty = "o",

lab = c¢(3, 7, 4)
las = 2

lOg - ||yn
mgp = c(3, 1, 0)

tck = -0.01
xaxp = c(2, 10, 4)

xaxs = "i"

xaxt = "s"

JEE A E Y TR

%€ [ EEAREHAME (box) HYZERY,
HEIEAH
{ "O", "1", "7", "C", "'I.l", "] ", "n" }
"n" RIS 23R EEAREHAMER SME.
A E R REEEH.
SR BRI AR, 0= F
iR, 1 = kT, 2 = =E.
AR A fE S .
AR, LI BT, A S
LIip SO E S HiaT 2 AT
BE SR ERRE.
AR A SO A R R B
B E AR .
AEETE R, 'n" (), "s" (BHE), "t" ()
or "I" (£18).
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& 10.5: H RAGE ABET-

Arithmetic Operation

x+y x+y xplusy

X -y X—Yy Xminusy

X *y xy juxtapose x and y
x/y x/y  xforwardslashy
X ht-%y x+y xplusorminusy
x Why x+y xdivided by y

x W%y x Xy xtimesy

- X —X minus X

ty +y plusy
Sub/Scuperscript

x[i] X; x subscript i

x"2 x? X superscript 2
Juxtaposition

x*y xy juxtapose x and y

paste(x, y, z) xyz  juxtaposeX,y, and z

Radical
sqrt (x) VX square root of x
sqrt (x,y) Yx  ythroot of x




%10 #: [ERSaE KX

% 10.6: ¥ RigE HEERR-

Relation

x==y x=vy xequalsy

x! =y x#y xisnotequaltoy

x <y x <y xislessthany

x <=y x <y xislessthan or equal toy
x>y x>y xisgreater thany

x>=y X >y Xis greater than or equal to y
x %%y X~y Xisapproximately equal toy
xh="hy x =2y xandy are congruent
xh=="%y =y xisdefinedasy

x hproph y X oy Xxis proportional toy
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,),z comma-separated list
ellipsis (height varies)
cdots e ellipsis (vertically centred)

ldots e ellipsis (at baseline)
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%*10.7: & RigE HEERFHR-1

Set Relation

x Jsubset), y xXCy
x %subseteqk y xCy
x Y%notsubsetl y xZy
X %supset’ y XDy
X %supseteqh y x2¥

x is a proper subset of y

x is a subset of y

x is not a subset of y

X is a proper superset of y

x is a superset of y

x %hin% y x €y xisanelementofy

x %notinj y x ¢y xisnotanelementofy
Accents

hat (x) £ x with a circumflex
tilde(x) x x with a tilde

dot (x) x x with a dot

ring(4) A x with a ring

bar (xy) Xy xy with bar

widehat (xy) Xy xy with a wide circumflex

widetilde(xy) xy

underline(x) X

xy with a wide tilde

draw x underlined

Spacing

x "7y Xy
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% 10.8: & RigE HEERH-IV

Arrows

x % <->hy Xy x double-arrow y

x %=>%y xX—=y x right-arrow y
xh<-%hy X<y x left-arrow y

x %uph y xTy X Up-arrow y

x %downl, y xly x down-arrow y

x h< =>hy Xy x is equivalent to y
xh=>hy xX=1y x implies y

x <=ty x&y y implies x

x %dblupl y xfy x double-up-arrow y

x %dbldown’ y xly x double-down-arrow y
Symbolic Names

alpha - omega X —w Greek symbols

’Sigma’ - ’Omega’ -0 uppercase Greek symbols
thetal, phil, sigmal, omegal ¢,¢,5,@ cursive Greek symbols
Upsilonl Y capital upsilon with hook
infinity 00 infinity symbol
partialdiff d partial differential symbol
32*degree 32° 32 degrees

60*minute 60’ 60 minutes of angle
30*second 30”7 30 seconds of angle

Style

displaystyle(x) X draw x in normal size (extra spacing)
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
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%*10.9: ¥ RigE ABE/RFRE-V

Functions

x + phantom(0) + y x+ +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) ; X overy

over(x, y) % X overy

atop(x, y) ; x over y (no horizontal bar)
sum(x[i], i = =1, n) 1% sum x[i] for i equals 1 ton
prod(plain(P) (X = = x), x) [[,P(X=1x) productof P(X =x) for all values of x
integral (f (x)*dx, a, b) fab f(x)dx definite integral of f(x) wrt x
union(A[i], i = = 1, n) Ul A union of A[i] foriequals 1 ton
intersect(A[i]l, i = =1, n) N’ A; intersection of A[i]

lim(£(x), x %->% 0) limy_,o f(x)  limit of f(x) as x tends to 0
min(g(x), x > 0) migx)g(x) min. of g(x) for x greater than 0
inf (8) infS infimum of S

sup (8) sup S supremum of S

X"y + 2z xY +z normal operator precedence

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

x*{y + z} xytz 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
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1022 Z EE H3E %

Multiple Figure Environment

REFAE—MEE LB~ n x m BREE. 5—FEEFEE OS2, B
FH 24 (outer margin) EE, 21 [ 10.17. ¥ RLZHEE R MHENELS 2
T

e mfrow = c(1,1), mfrow = c(2,2),mfcol = c(1, 1), .-, etc.
512 mfrow Bl mcol #AILIEE L EE FESIHH. %E—E5IB{ERYI
(row), B _E(ERME, ZEER nfcol (n,m) B “f” M5 E (by col-
umn) B HBE, mfrow(n,m) B “F” fiifs % (by row) KT RAINE,
10.17 HRREEET A mfrow = c(3,2) B7E.

1 > par(oma = rep(3, 4), mfrow = c(3,2), bg = "white")
25>
3 > plot() ....
4> ...

5 par(mfrow = c(1,1))

e layout = x.matrix, layout.show(n)
51% layout = x.matrix AJKFEITEEEE (device) FEIFF x . matrix B,
layout.show(n) RS ENHER. FJLIHG|2 widths B2 heights 3% /E 7 6L
=, 2R [# 10.18 ¥ [& 10.19.

e mfg = c(2, 2, 3, 2),---,etc.
518 mfe BHGFEHENE (current figure) 7E— 1% & F B AL
E. MiMESTFEREE R 7 (row) E 1| (column) #&5%, £ W FE#F
&% EE YR 5 B R k.

o fig = c(4, 9, 1, 4)/10,---, etc.
5% fig ““ﬁiﬁﬁﬁﬁlﬁ'fgﬁ_tﬁﬁﬂﬁ R EES BIFR A, A1, T
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OO WN -~

vV V V V V V V V V V V V V V V V V V V V V VYV YV VYV VYV VV VYV YVVYV

>

RS R, X H A RESER2RE, SEEEZ 52T,

e oma = c(0, 0, 0, 0),oma = c(2, 0, 3, 0),omi = ¢c(0, 0, 0.8, 0),
-, etc.
R AESEE R ERENE4%. HAEASIE oma B omi BE 4M%#% (outer
margin) BIR/IN, FEPI5 8 mar O fl mai 3B2EREFKIITER, B—ERSTE
FATHER, F_ELETEE. RETSKEL, DUERE T MERE. )XF]
DU EEK K mtext () FI5120 outer = TRUE NIFEAFE#%.

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

#Db
layout (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)

# d
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)

# f
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...
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VvV V V V V V Vv V

VvV V V V V V V V

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

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

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

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

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)

FALSE)
FALSE)

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, xlim = c(0, top),

space = 0, horiz = TRUE)
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<- - - - - din[1] - - - - ->
mar[ 3]
|
|
. ( .
Figure 1 maf[ 2] , Current Plot Region mar(|4 ]
|
|
mar[ 1]
Margin 3 .
: Current Figure Region
|
|
Mprgjn 2 I Current Plot Region Mal Figure 4——————————- >dinf
|
|
|
Margin 1
| |
| |
| |
qint2<y— -—[2] | <=
| |
| |
<==—- pin[1] ~——-- > <mmmmms finfi}——————- >

Outer margin 1 (omi[ 1)
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