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mfrow( ) # &R 7| (by row) "8 5 &

mfcol( )  # &2 {7 (by column) "8 & %

cex.axis: # R ARphdcF 0 v F 2 PRI N LB g
cex.lab: # pthghthie s 3 2 BEAPEOT N LE L e

cex.main:  # I ARAE (L HRAE) ~ F R [ ERAREOT N LE 2 et

4
4

cex.sub: # BlRAT (T ARAR) E O ELARHET N TE 2 HEt
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windows( width = 4.5, height = 3.3, pointsize = 8)

old.par <- par( mfrow = c¢(2, 2), mex = 0.8, mar =c¢(5, 5,4,2) +0.1)

cars data cars data

dist
0 40 80 120
Ll

dist
0 80 120

a
o
2208

plot( cars, main = "cars data", cex = 2)

"5 10 15 20 25

speed

plot( cars, main = "cars data", cex.axis = 2) cars data cars data

dist
a 40 80 120

dist
a a1 B0 120
L

plot( cars, main = "cars data", cex.lab = 2)) o 5

plot ( cars, main = "cars data", cex.main = 2)

par( old.par )
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las: # AT 0 2 F2 BRS

las =0 # 0: always parallel to the axis [default]
las = 1 # 1: always horizontal

las = 2 # 2: always perpendicular to the axis
las = 3 # 3: always vertical
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windows(width = 4.5, height = 3.3, pointsize = 8)
old.par <- par(mfrow = ¢(2, 2), mex = 0.8, mar = c(5, 5, 4, 4) + 0.1)

plot( cars, main = "las = 0", las =0)

# 0: always parallel to the axis [default]
plot( cars, main ="las =1",las =1)

# 1: always horizontal
plot( cars, main = "las = 2", las = 2)

# 2: always perpendicular to the axis
plot( cars, main = "las = 3", las = 3)

# 3: always vertical

par( old.par )
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plot( cars, main
plot( cars, main
plot( cars, main

plot( cars, main

las =10
g =
T Ll
(=T a -] ]
E == OO o o E
o
— - =] —
k= z o ogoﬁ o 5
—~ (-]
=] o
" go gogoo =3
1 oooo
= I
T T T T
10 15 20 25
spesd
las =2
120
100 a
o @
" 20 “ E o -
= o oo
— - =] —
5 B0 s % e E e b=
40 1 o, .08 2%,
o oo
20, °oo°og 8
oo
:I T T T T
= w0 =} w0
— -— (3] o~
spe=d

"las=0",las=0) #o:
"las=1",las=1) #1:
"las =2",las=2) #2:

"las = 3", las=3) #3:

always vertical

always horizontal

las =
120 =
100 e,
80 ° 3
— a og oo ®
&0 . e el e
- =1
9 Zoa38gte o0
20, °oo°o§ 2
o -2 =
T T T T T
5 i 15 20 25
spesd
las =3
a2
= 4
7 L
= LI ®
o Cn oo @
T L -
3 T ] go ooﬂg
o a0 DDSGO =]
_O ODQO
SR I
T T T T T
w a w0 ==} el
-— -— (3] (3]
spesd

8 s ARt — 2016F
Chap 10: & % Bl & 37 ¢
Feng-Li Lian @ NTU-EE

always parallel to the axis [default]

always perpendicular to the axis

5 5k @A) — type

type:

type = "p"
type =
type =
type = "o

type =

type ="n

# OBLEI L2 R S

# "p" for points
# "I" for lines

# "b" for both

# "o" for both ‘overplotted’

# "h" for histogram-like vertical lines

# "n" for no plotting

B 423Nk — 2016F
Chap 10: % & 4§ Bl & 37 ¢
Feng-Li Lian @ NTU-EE
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windows( width = 4.5, height = 3.3, pointsize = 8)

old.par <- par( mfrow = c(2, 3), mex = 0.6, mar =c¢(5, 4, 4, 2) +0.1)
plot( cars, type = "p", main = "type = p" ) # "p" for points

plot( cars, type = "I", main = "type =1") # "I" for lines

plot( cars, type = "b", main = "type = b") # "b" for both

plot( cars, type = "0", main = "type = 0") # "0" for both ‘overplotted’

plot( cars, type = "h", main = "type = h") # "h" for histogram-like
vertical lines

plot( cars, type = "n", main = "type = n") # "n" for no plotting

par(old.par)

-11
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plot( cars, type = "p", main = "type = p") # "p" for points

plot( cars, type = "I", main = "type = 1") # "I" for lines

plot( cars, type = "b", main = "type = b") # "b" for both

plot( cars, type = "0", main = "type = 0") # "0" for both ‘overplotted’
plot( cars, type = "h", main = "type = h" )  # "h" for histogram-like vertical lines

plot( cars, type = iTn main = "tx}pg =n") #t,"ﬂ" for no plotting
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= layout( M, widths, heights )
. M E_BA A Fenserd
= Wwidths ~ heights 2 % . M2 E ~ Fant ) > H HEar g 2+ 4

matrix( c( 1, 2, 3,4), 2, 2, byrow =T)

1 2 matrix( c(1, 2, 3,4,5,6), 3, 2, byrow =T)
3 4 _ . ! 2
widths = c¢(1,1), heights = c¢(1,1) )
3 4
1 2
5 6
3 4
widths = ¢(1,3), heights = ¢(1,2) ) »
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layout( M, widths, heights )
ME_R§) 25 A 6 csprd

widths ~ heights % £k TM4EL £ ~ et ] » H KA ggr g 2+ &

}}E

#AEREE - A
layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow = T), widths = ¢(1,1), heights
=c(1,1))

plot(iris[ ,11])
plot(iris[ ,21])
plot(iris[ ,31])
plot(iris[ ,41])

WU T

|
|
|
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layout( M, widths, heights )
ME_§) 25 4 6 et
widths ~ heights 2 3% T M4EL L ~ Tt ] > H flgae g 2 1 4

#HEBE A A
layout( matrix( c( 1, 2, 3, 4) , 2, 2, byrow = T ), widths = c(1,1), heights
=c(1,1))

hist(iris[ ,1])

hist(iris[ ,2]) L | ——
hist(iris[ ,31) | '

hist(iris[ ,41])

16
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layout( M, widths, heights )
ME_R§) 25 A 6 csprd

widths ~ heights % £k TM4EL £ ~ et ] » H KA ggr g 2+ &

}}E

#AEREE - A

layout( matrix( c( 1, 2, 3,4,5,6,7,8), 4, 2, byrow =T ), widths =
c(1,1), heights = ¢(1,1,1,1) )

plot(iris[ ,11])

hist(iris[ ,1]) o] 18 [T l_—
plot(iris[ ,21]) ' T
hist( iris[ , 21 ) ] B i
plot(iris[ ,31]) R Sk
hist(iris[ ,31]) i meeseE L T
plot(iris[ ,41]) - w,
hist(iris[ , 4]) Uil § | S S

17
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layout( M, widths, heights )
ME_§) 25 4 6 et
widths ~ heights 2 3% T M4EL L ~ Tt ] > H flgae g 2 1 4

#AEREE - A

layout( matrix( c( 1, 2, 3,4,5,6,7,8), 4, 2, byrow =T ), widths =
c(1,2), heights = ¢(1,1,1,1) )

plot(iris[ ,117)

hist(iris[ , 1]) T el 11 T
plot(iris[ ,217) L L T
hist(iris[ ,2]) e 1
plot(iris[ ,31]) T h
hist( iris[ , 3]) i e L
plot(iris[ ,471) o T
hist( iris[ , 4 1) HINC RN E I S o D

18
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layout( M, widths, heights )
ME_R§) 25 A 6 csprd

widths ~ heights % £k TM4EL £ ~ et ] » H KA ggr g 2+ &

}}E

#AEREE - A

layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(2,1), heights
=c(1,1))
plot(iris[ ,11])
hist(iris[ ,11])
plot( iris[ , 21) L Ly
hist( iris[ , 21) Jehes Sl

Histogram of irial. 1]

WA T

-19
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layout( M, widths, heights )
ME_§) 25 4 6 et
widths ~ heights 2 3% T M4EL L ~ Tt ] > H flgae g 2 1 4

#HEBE A A
layout( matrix( c( 1, 2, 3, 4) , 2, 2, byrow = T ), widths = c(1,1), heights
=c(2,1))

plot(iris[ ,11])

hist(iris[ ,1]) ' e
plot(iris[ ,21]) J T

hist(iris[ ,21])

S W WA S S T
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layout( M, widths, heights )
ME_R§) 25 A 6 csprd

widths ~ heights % £k TM4EL £ ~ et ] » H KA ggr g 2+ &

}}E

#AEREE - A
layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(1,3), heights
=c(1,1))

plot(iris[ ,1])

hist(iris[ ,1]) — o i
plot(iris[ ,2]) - } A
hist(iris[ ,21]) A s

-21
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layout( M, widths, heights )
ME_§) 25 4 6 et
widths ~ heights 2 3% T M4EL L ~ Tt ] > H flgae g 2 1 4

HBERE U A
layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(1,3), heights
=c(1,3))

plot(iris[ ,1])

hist( iris[ , 1] ) . ...

plot(iris[ ,271) A5

hist(iris[ ,2])

-22
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layout( M, widths, heights )
ME_R§) 25 A 6 csprd

widths ~ heights % £k TM4EL £ ~ et ] » H KA ggr g 2+ &

}}E

#AEREE - A
layout( matrix( c( 1, 2, 3, 0), 2, 2, byrow = T ), widths = ¢(1,1), heights
=c(1,1))

plot(iris[ ,11])
plot(iris[ ,21])
plot(iris|[ ,31])

WU T

|
|
|
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layout( M, widths, heights )
ME_§) 25 4 6 et
widths ~ heights 2 3% T M4EL L ~ Tt ] > H flgae g 2 1 4

#AEREE - A
layout( matrix( c( 1, 0, 2, 3), 2, 2, byrow = T ), widths = ¢(1,1), heights
=c(1,1))

plot(iris[ ,11])
plot(iris[ ,21])
plot(iris[ ,31])

WU T

r _—
|
. | o T
0 El ] 1 8 ] L
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= layout( M, widths, heights )
x ME_EA) A & duEid
= widths ~ heights 2 £k TM4ELE ~ Tt () » 3 LEm g 2 1+ &

gL

m HOAEREE A A

= layout( matrix( c( 1, 0, 0, 2) , 2, 2, byrow = T ), widths = c¢(1,1), heights
=c(1,1))

= plot(iris[ ,1])

m plot(iris[ ,21])

N T N ST

" o.o5
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m par( fig=c(x1, x2,yl,y2))

= par(fig=c¢(0,0.8,0.7,1) )
Bl =7 4 a4k (x1,yl) £.( 0,0.7),
Bl + & adk (x2,y2) £.(08,1 )

(0,1) (0.8,1) (1,1
1 2
(0,0.7)
3 4
(0,0) (1,0)

- 26
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par( fig = c( x1, x2,y1,y2))

par( fig =¢(0,0.8,0.7,1))
Rl =7 & 24k (x1,yl) £.( 0,0.7), (0,1)

3 AR sC — 2016F
Chap 10: % £ % W& 37 ¢
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Bl ch -1 & ade (x2,y2) £(0.8,1 )
(0,0.7)

wﬁgrj %%QJ _ D
par( fig=c( 0, 0.8, 0, 0.7), new=TRUE )

plot(iris[ ,11]) 0,0
par( fig=c( 0, 0.8, 0.7, 1), new=TRUE)
plot(iris[ ,21])

par( fig=c( 0.8, 1, 0,0.7), new=TRUE)
plot(iris[ ,3])

par( fig=c( 0.8, 1, 0.7,1 ), new=TRUE)
plot(iris[ ,41])

(08,1) (1,1)
2
4

(1,0)

- 27
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(0,1) (08,1) (1,1)
2
(0,0.7)
4
- ;."-”-\;;: o‘“":"o A &e%...“."’:‘ ;‘;_"Q‘;:"'MJ;:"?‘?A"._"«:;’\\ Q%.,"Ih.(::"{,\\:o ‘ ; Y L&%
0 o 1 190 L] S:I:I‘I'D? (D! 0) ( 1’0)
g2,
o
..... }é B
= 53?
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= layout( matrix( 1:4, nrow =2 ) )
# 2X2 B EEE > ik Pty R B

= layout( matrix( c(1, 2, 1, 3), nrow =2, ncol =2))

= layout( matrix( c(1, 2, O, 3), nrow = 2, ncol = 2), width = ¢(2, 1), height
=c(1,15))

las=0 las=2 1 jas =1
B ] enetos
TN £ & ag & 5 PALEYLLE
S o T a [ £ '5
5 ’ w o1 2w =m0 v = a8 & spesd
spesd spess pe s=2 las=3
las =1 las=3 -2 las=3
o 2 8 & 3 g 3
1 8% 5 j 4 5 3 : s %
ki 2 ° s Y N ) £ S
— T = | Y et | | 77  ® T
5 1 158 W 2% © = @& 3 8 v 3 v g & o = - 5 & - < M 5 2 PR
speed pas: pess spesd e e
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= windows( width = 4.5, height = 3.3, pointsize = 8)
= old.par <- par( mex = 0.8, mar =c(5, 4,4, 2) +0.1)

= layout( matrix( 1:4, nrow = 2) )

= plot( cars, las = 0, main = "las = 0")

= plot( cars, las =1, main ="las = 1")

= plot( cars, las = 2, main = "las = 2")

= plot( cars, las = 3, main = "las = 3") § gi 1 ﬂ Di 3
» layout() He2y] . an

= par(old.par) -30




7 3% B35 — layout

windows( width = 4.5, height = 3.3, pointsize = 8 )

old.par <- par( mex = 0.8, mar =c(5, 4, 4, 2) + 0.1)

layout( matrix( c(1, 2, 1, 3), nrow = 2, ncol = 2) )

plot( cars, las = 1, main = "las = 1")
plot( cars, las = 2, main = "las = 2")

plot( cars, las = 3, main = "las = 3")

layout(1)

par(old.par)

8 s ARt — 2016F
Chap 10: & % Bl & 37 ¢
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7 % B35 — layout

windows( width = 4.5, height = 3.3, pointsize = 8)

old.par <- par( mex = 0.8, mar =c(5, 4, 4, 2) + 0.1)

B 423Nk — 2016F
Chap 10: % & 4§ Bl & 37 ¢
Feng-Li Lian @ NTU-EE

layout( matrix( c(1, 2, 0, 3), nrow = 2, ncol = 2), width = ¢(2, 1), height

=¢(1, 1.5))

plot( cars, las = 1, main = "las = 1")
plot( cars, las = 2, main = "las = 2")

plot( cars, las = 3, main = "las = 3")

layout(1)

par(old.par)

”E‘u 0
las =2 las =3
L 255 3¢

-32
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33

4r ~ [B]2

~ it — B AT

points( )
lines( )
abline( )
segments( )
arrows( )
box( )

Ity

lwd

#H i B
HE R
HEy=ax+bmem
# F R
e

# R BB 4 b s

3 AR5 R — 2016F
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x<-¢(2,3,4)
y<-¢(6,7,8)

windows( width = 4.5, height = 3.3, pointsize = 8)
old.par <- par( mex = 0.8, mar = c(5, 4, 4, 2) + 0.1)

plot( 0:10, 0:10, xlab = "", ylab = """, pch = 1:11, col = 1:8, axes =
FALSE ) . _
axis( side = 1, at = 0:10) o
axis( side = 2, at = 0:10) E ) v
box() N

S A S S S S S A

358 ARt — 2016F

—6‘: P ]:%—]Zlﬁ — fﬁ_l’ — 'E\';‘_!;' %;%1 7}:1:_‘!:_ Chap 10: 5 ¢ % W& 37 ¢

Feng-Li Lian @ NTU-EE

lines( ¢(1, 2), c(9, 10), col = "yellow", lwd = 3)
abline(a=-2, b =1, col ="gold", lwd = 2)
# horizontal line

abline( h = 1:3, Ity = 1:3, Iwd = ¢(1.0, 1.5, 2.0), col = c("red", "green",
"blue™) )

# vertical lines

abline(v = 6:8, Ity = 1:3, lwd = ¢(1.0, 1.5, 2.0), col = c("red", "green",
"blue™) )

4 5 B F7 B 9 10
1

3
4

2
1

1

0

0 1 2 3 4 5 & T & 9 10 - 36




N L

points( X, y, col = "violet", pch = 16, cex = 2)

segments( x[1], y[1], x[2], y[2], col = "violet", lwd = 2)

P AR R - 2016F
Chap 10: 5 & % B2 i ¢
Feng-Li Lian @ NTU-EE

segments( x[2], y[2], x[3], y[3], col = "dark violet", lwd = 2)

arrows( 1, 7, 1, 8, code = 1, length = 0.1, col = "pink", lwd = 2)

arrows( 2, 8, 3, 9, code = 2, length = 0.1, col = "pink", lwd = 2)

par( old.par )

2
1

1

0

2 . S
@ ' .
o 4
- e :
w
o v
-t
I B T I
T T T T
¢ 1 2 3 4 6 8 9 10 -37

v~ B]AS i — m2)

AN

e
N
AN

symbols( )

polygon( )

o1 2 3 4 5 6 7 8 910

# %) &)

# 58

8 s ARt — 2016F
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windows( width = 4.5, height = 3.3, pointsize = 8)
old.par <- par( mex = 0.8, mar =c¢(5, 4, 4,2) + 0.1)

plot( 0:10, 0:10, xlab = "", ylab ="", pch = 1:11, col = 1:8, type = "n")
axis( side = 1, at = 0:10)
axis( side = 2, at = 0:10)

# % i R

symbols( 5, 5, circles = 4, fg = "blue”, lwd = 2, inches = FALSE, add =
TRUE )

-39
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Se N [%]ﬂ}r’u’i — F75 475 5 4

AN

# P B

symbols( 3.5, 6.5, circles = 0.5, fg = "dark violet", bg = "purple"”, inches
= FALSE, add = TRUE )

symbols( 6.5, 6.5, circles = 0.5, fg = "dark violet", bg = "purple", inches
= FALSE, add = TRUE )

# R =

symbols( 3.5, 8.5, rectangles = matrix(c(1.5, 0.5), nrow =1), fg = "gray",
inches = FALSE, add = TRUE )

symbols( 6.5, 8.5, rectangles = matrix(c(1.5, 0.5), nrow =1), fg = "gray",
inches = FALSE, add = TRUE )

- 40




358 AR — 2016F

’{’\Z he E%—]Z]};b f;_l— . rﬁjqj %qa ;’;éz}j Chap 10: 5 £ 5 B2 ¢

Feng-Li Lian @ NTU-EE

. #jF

= symbols( 5, 4.5, rectangles = matrix(c(0.5, 2), nrow =1), fg = "green",
bg = "lightgreen", inches = FALSE, add = TRUE )

m HET

= symbols( 5, 1.5, squares = 1.5, fg = "red", Iwd = 2, inches = FALSE, add
= TRUE)

n HHIF
= polygon( ¢(3.5, 3, 2), c(3, 3, 2), col = "orange")
= polygon( c(6.5, 7, 8), c(3, 3, 2), col = "orange" )

= par(old.par)
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= matplot()

= matpoints( )

Using matpoints()

= matlines() =%

.= 3

10

as
L

-0.5
L

10

-15

—afz . w2
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X <- seq(from = -pi, to = pi, length = 101)
y1l <- sin(x)
y2 <- cos(X)

y3 <- sin(x) + cos(x)

ylim <- range(yl, y2, y3)

win.graph( width = 8, height = 6, pointsize = 8)
old.par <- par( mex = 0.8, mar =c(5, 4, 3,1) + 0.1)

-43
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plot( x, y1, xlim = range(x), ylim = ylim, type = "n", xaxt = "n", xlab =
"x", ylab ="", main = "Using matpoints()" )

label <- expression( -pi, -pi / 2, 0, pi/ 2, pi)
axis( side = 1, at = c(-pi, -pi / 2, 0, pi / 2, pi), label = label )

matpoints( x, cbind(yl, y2, y3), type = "I", col = c("red", "green",
"blue™), Ity = 1:3, lwd = 1:3)

legend( "topleft", legend = c("y1", "y2", "y3"), col = c("red", "green",
"blue™), Ity = 1:3, lwd = 1:3)

par(old.par)
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win.graph( width = 8, height = 6, pointsize = 8)
old.par <- par( mex = 0.8, mar =c¢(5, 4, 3,1) +0.1)

plot( x, y1, xlim = range(x), ylim = ylim, type = "n", xaxt = "n", xlab =
"x", ylab =", main = "Using matlines()" )

label <- expression( -pi, -pi/ 2, 0, pi/ 2, pi)
axis( side = 1, at = c(-pi, -pi / 2, 0, pi / 2, pi), label = label )

matlines( x, cbind(y1, y2, y3), col = c("red", "green", "blue"), Ity = 1:3,
lwd =1:3)

legend( "topleft”, legend = c("y1", "y2", "y3"), col = c("red", "green",

"blue"), Ity = 1:3, lwd = 1:3)

par(old.par) “4s
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n palette()

= windows( width = 4.5, height = 2.5, pointsize = 8 )
= old.par <- par( mex = 0.8, mar =c(4, 2, 2,2) +0.1)

= barplot( 1:8, col = palette(), names.arg = 1:8, yaxt = "n")

= par( old.par)

1 2 3 4 5
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= Nn<-10
= windows( width = 5, height = 3.3, pointsize = 8)
= old.par <- par( mfrow = ¢(2, 3), mex = 0.6, mar =c(5, 4, 4,2) + 0.1)

= barplot( 1:n, col = colors()[1:n], names.arg = 1:n, yaxt = "n", main =
"colors")

123 4 58 7T 2 810

- 48




358 AR — 2016F

i S v
S‘,: 3 — ‘EJ}% 3 "EE Chap 10: % & 4§ W& 37 ¢

Z0 Feng-Li Lian @ NTU-EE

barplot( 1:n, col = colors()[1:n], names.arg = 1:n, yaxt = "n", main =
"colors" )

barplot( 1:n, col = rainbow(n), names.arg = 1:n, yaxt = "n", main =
"rainbow" )

barplot( 1:n, col = heat.colors(n), names.arg = 1:n, yaxt = "n", main =
"heat.colors" )

barplot( 1:n, col = terrain.colors(n), names.arg = 1:n, yaxt = "n", main
= "terrain.colors" )

barplot( 1:n, col = topo.colors(n), names.arg = 1:n, yaxt = "n", main =
"topo.colors™ )

barplot( 1:n, col = cm.colors(n), names.arg = 1:n, yaxt = "n", main =
"cm.colors" )

# cm: cyan-magenta

par( old.par )
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colors rainbow heat colors
DDDHHHI I .DDHHHIIll .|I|HHH
12345878840 1234 587 8840 1234 5878340
temaincolors topo.colors CILCOHOTE

.|IHHHH .|IHHHH HHHHHHH

123 4 56 7 8 %10 12 3% 4 56 7 8 %10 12 3% 4 5 6 7 & 810
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gray.scale <- seq( from =0, to = 1, length = 10)

windows( width = 4.5, height = 2.5, pointsize = 8 )
old.par <- par( mex = 0.8, mar =c(4, 2, 2,2) + 0.1)

barplot( 1:10, col = gray(gray.scale), names.arg = 1:10, yaxt = "n",
main = "gray scale" )

# From O (black) -> 1 (white)

gray scale

-IIIIIH
1 prd 3 4 5 (i1 7

par( old.par )

8 g 10 _51
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palette( terrain.colors(20) ) # redefine palette
palette( )

windows( width = 2.8, height = 2.5, pointsize = 8)
old.par <- par( mex = 0.8, mar =c(4, 2, 2,2) + 0.1)

barplot( 1:20, col = 1:20, names.arg = 1:20, yaxt = "n")

par(old.par)

,!lmm

5 7 8% 11 13 15 17 18
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palette( terrain.colors(20) ) # redefine palette

palette( )

windows( width = 2.8, height = 2.5, pointsize = 8 )
old.par <- par( mex = 0.8, mar =c(4, 2, 2, 2) + 0.1)

plot( 1:20, pch = 16, cex = seq(from = 1, to = 10, length = 20), col =

1:20, xlab = ™)

par(old.par)

palette( "default" )
palette()

# using default colors

o
=]
o
-

(=]

1 &
&

T T T
10 15 20
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colors()

colors()[ grep( "pink™, colors() ) ]

show.colors()

library( DAAG )

show.colors( type = "singles", order.cols = TRUE )
show.colors( type = "shades", order.cols = TRUE )

show.colors( type = "gray", order.cols = TRUE )

B 423Nk — 2016F
Chap 10: % & 4§ Bl & 37 ¢
Feng-Li Lian @ NTU-EE
# 0GB hdp 4
Hoorg sk d § OB ehdg £
% X [ £ phy ¥
HERLFBPM BRI DGR

# Tools/Install Packages : DAAG

# single shade
# multiple shades

# gray shades

-54




358 AR — 2016F

T% # E‘F‘T 3 [%‘lzli %ﬁ‘\g{ Chap 10: 5 & % B2 37 ¢

Feng-Li Lian @ NTU-EE

col H - BRI BRI K T

col.axis # A dhegEd T p 2 E 24

col.lab H# RtRphikie~ Fgpd I LA LS
col.main HoOHERE (FHRAE) s o p T8 24
col.sub H# PIRAL (THRAL) ppd o op A RS
bg HXF R p LGP

- 55

358 ARt — 2016F

f% 3 E‘F‘: 5 [%_]213 2;‘\39: Chap 10: % % B2 3 ¢

Feng-Li Lian @ NTU-EE

windows( width = 4.5, height = 3.3, pointsize = 8 )

old.par <- par( bg = "lightyellow", col.main = "navy", col.lab =
"magenta”, mex = 0.8, mar =c¢(5, 5,4, 3) + 0.1)

plot( 0:10, 0:10, pch = 16, col = rainbow(10), main = "Main title", xlab
= "X axis", ylab = "Y axis", axes = FALSE )

Main title 0 1 2 3 :Main; title;
o —
= op
[=2]
ie]
[
w
oS 5
> = ir
-
«m
(e}
= Bottom
T
A B F G H J K
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#w e B 3 P

axis( side = 1, col = "black", col.axis = "red", at = 0:10, label =
LETTERS[1:11])

axis( side = 2, col = "green", col.axis = "blue", at = seq(from =0, to =
10, by = 1))

axis( side = 3, col = "cyan", col.axis = "magenta", at = seq(from = 0, to
=8,by=1))

axis( side = 4, col = "yellow", col.axis = "gray", at = seq(from = 2, to =
10, by = 2), label = ¢(20, 40, 60, 80, 100) )

mtext( text = c( "Bottom", "Left", "Top", "Right" ), side = 1:4, col = 1:4,
line =-2)

par(old.par)
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curve() H# 5 S0icg B

f <- function(x) 0.01 * x™3 * cos(x) - 0.2 * x™2 * sin(x) + 0.05 * x -1
win.graph( width = 4.5, height = 3.3, pointsize = 8 )

old.par <- par( mex = 0.8, mar =c(5, 5, 4, 2) + 0.1)

10

curve( f, from =-10,to = 10)

)
o

curve( f, from = -10, to = 10, n = 1001)

=15 10

par( old.par )
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f <- function(x) 0.01 * x™3 * cos(x) - 0.2 * x™2 * sin(x) + 0.05 * x - 1

g <- function(x) 10 * cos(x) * sin(x)

win.graph( width = 4.5, height = 3.3, pointsize = 8)

old.par <- par( mex = 0.8, mar =c(5, 5, 4, 2) + 0.1)

curve( f, from = -10, to = 10, Ity = 1, col = "red", ylab ="")
curve( g, add = TRUE, Ity = 2, col = "blue" )

legend( "topright", legend = c("f", "g"), Ity = 1:2, col = c("red", "blue"))
par(old.par) - 60
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s f <-function(x) 0.01 * x™3 * cos(x) - 0.2 * x™2 *sin(x) + 0.05 *x -1

= g <- function(x) 10 * cos(x) * sin(x)

-5
1

=10

-5
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On 12/6, 2016
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On 12/6, 2016
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