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mfrow( ) # &E¥# 7| (by row) &5 &
mfcol( )  # &2 {7 (by column) "8 & %

cex.axis: # LR 0 2 3R B ET N L2 e
cex.lab: # AR Y F 2 BELR TR L 2 Hi
cex.main:  # i HRAL (FHRAL) ¥ F 2 PELpEOT N L2 Hra

cex.sub: # R (THRAE) © F 2 PR EOT N LE 2 e




7 5 B2, — mfrow, mfcol

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

plot( cars, main
plot( cars, main

plot( cars, main

cars data cars data
o o
o By
£ z 18] IR A
"cars data", cex = 2) 21 ol e
5 10 15 20 25
e
"cars data", cex.axis=2) _ e p  carsdata
*@3 LTI Eg v
n n — © = fog82 BN ey foq82 X
cars data", cex.lab =2 ) ], .0 IS A
5 'IE- 2‘:) ID 'I5 ID
speed =pess

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

par( old.par )

o o 2
5 5k )7, —
las:
las =0 # 0:
las =1 #1:
las = 2 # 2:
las = 3 # 3:

always parallel to the axis [default]
always horizontal
always perpendicular to the axis

always vertical
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7 %k B]35 — las

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

plot( cars, main

plot( cars, main

plot( cars, main

plot( cars, main

par( old.par )

"las =0",las=0)

"las =1",las=1)

"las = 2", las =2)

"las = 3", las = 3)

# 1: always horizontal

# 3: always vertical

# 0: always parallel to the axis [default]

# 2: always perpendicular to the axis

7 %k B35 — las

plot( cars, main
plot( cars, main
plot( cars, main

plot( cars, main

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

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

=0) #o:
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always parallel to the axis [default]

always horizontal

always perpendicular to the axis

always vertical

las =

dist
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s 3R RA) — type

type: # BRI EE2 R e I 5N

type = "p"
type ="I"
type = "b"
type = "0"
type = "h"
type = "n"

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

# "b" for both

B Az R — 2017S
U10: % £33 W g é
Feng-Li Lian @ NTU-EE

# "o" for both ‘overplotted’

# "h" for histogram-like vertical lines

# "n" for no plotting

11

s 3R RA) — type
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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 =
plot( cars, type =
plot( cars, type =
plot( cars, type =

plot( cars, type =
vertical lines

plot( cars, type =

par(old.par)

o
-
"
o

llhll

n

, main = "type = p")
main = "type = 1")

, main = "type = b")

, main = "type = 0")

, main = "type = h")

, main = "type = n")

# "p" for points

# "I" for lines

# "b" for both

# "o" for both ‘overplotted’
# "h" for histogram-like

# "n" for no plotting
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s 3R RA) — type

plot( cars, type
plot( cars, type

“p", main = "type = p")
“I", main = "type = 1")

Az - 2017S
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# "p" for points
# "|" 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}pe =n") #w"n" for no plotting
pe=p po=1 pe=b
B .| B g '\
B o g B . + |o
is PR is et
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H . oogooo H H oHl €\§°°°
tpe=0 tipe=h tpe=n
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= layout( M, widths, heights )
m M E_BA54 fF e
= widths ~ heights 2 % = M4 £ ~ Femnt (] > H LB 8E R 2 1 &

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 = c¢(1,3), heights = ¢(1,2) ) .
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Feng-Li Lian @ NTU-EE

= layout( M, widths, heights )
s ME_B2S 4 fF et >
= widths ~ heights & #_% M+ S Eemnl ) H A BELEY 2

n HAEREE A A

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

= plot(iris[ ,1])

= plot(iris[ ,2]) .

m plot(iris[ ,3])
m plot(iris[ ,41])

o
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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

#AERE A A

layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow = T), widths = ¢(1,1), heights
=c(1.1))

hist(iris[ ,11])

hist(iris[ ,21]) S : e

hist( iris[ ,31) i T B

hist( iris[ , 41) gl e Hed 1] ‘ i

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

plot(iris[ ,17)

hist(iris[ , 1) e 19 [T L
plot(iris[ ,21]) ' T
hist( iris[ , 21 ) ] B i
plot(iris[ ,31]) R Sk
hist(iris[ , 371) w1
plot(iris[ ,41) S
hist(iris[ , 4]) Uil § | S S
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Feng-Li Lian @ NTU-EE

layout( M, widths, heights )
ME_B 254 G5 chapit
widths ~ heights 2 2k ML E ~ Fernt (] > H gL g 2 1 &

gL

#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[ ,1])

hist( iris[ , 1]) e ] (T T 1y
plot( iris[ , 21) TR T o

hist( iris[ , 21) ] 1] T
a1 e et e
hist(iris[ ,3]) B e I

plot( iris[ , 4 1) e

hist( iris[ , 4 1) M B S =
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Feng-Li Lian @ NTU-EE

layout( M, widths, heights )
ME_B] A & (F Bt »
widths ~ heights & ¥ 3% zM+E S Eemnl ) H A BELEY 2

#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]) r ‘ |
hist( iris[ , 27) JEaEe J sl
| i
| ]
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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(2,1))

plot(iris[ ,1])

hist(iris[ , 17) 1 e
plot(iris[ ,217) | !
hist(iris[ ,21]) | ‘

| |
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Feng-Li Lian @ NTU-EE

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), 2, 2, byrow =T ), widths = ¢(1,3), heights
=c(1,1))

plot(iris[ ,17)

hist( iris[ , 1]) . i
plot( iris[ ,21) SR8
hist( iris[ , 21) kLAl

Histogram of s, 2]
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Feng-Li Lian @ NTU-EE

layout( M, widths, heights )
ME_B 254 G5 chapit
widths ~ heights 2 2k ML E ~ Fernt (] > H gL g 2 1 &

gL

#SERE - 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[ ,27]) A5

hist(iris[ ,21])
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Feng-Li Lian @ NTU-EE

layout( M, widths, heights )
ME_B] A & (F Bt »
widths ~ heights & ¥ 3% zM+E S Eemnl ) H A BELEY 2

#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_R§) 25 A 6 csprd

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

}}E

#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

T8 ARt - 20178
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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, 0, 2), 2, 2, byrow = T ), widths = ¢(1,1), heights
=c(1,1))

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

N T N ST
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% F - W7k

m par( fig=c(x1, x2,yl,y2))

= par(fig=c¢(0,0.8,0.7,1) )
Bl 27 & af (xLyl) £( 0,07),
Rl & ik (x2,y2) €.(0.8,1 )

B Az R — 2017S
U10: % £33 W g é
Feng-Li Lian @ NTU-EE

0,1) (08,1) (11
1 2
(0,0.7)
3 4
(0,0 (1,0)
27
" a5 e B
‘SEI % o %] T]/ l: 'E “Q ,'5 Feng-—lji ;a?\;#NB:UEE
m par( fig=-c(x1,x2,yl,y2))
= par(fig=c(0,0.8,0.7,1))
Bl =7 & mf (x1,yl) 2.( 0,0.7), (0,1) (0.8,1) (1,1)
Bl + & A4k (x2,y2) £.(0.8,1 ) | 5
(0,0.7)
m HOAEREE A A
. par( fig=c( 0,0.8, 0,0.7), new=TRUE ) . %
= plot(iris[ ,1]) 0,0 (1.0)
= 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])
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(08,1) (1,1)

2

(0,0.7)

(0,0

(1,0)

29

7 3% B2, — layout

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

# 2x2 AR PR d N R

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

B Az - 2017S
U10: s £ meped
Feng-Li Lian @ NTU-EE

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

=¢(1, 1.5))

las=0 las=2 fas =1
120 "] 120 9
s o B 5, % K : : .
is 1) e¢ 3 it £ sieszid e
20,8 ° 2 o5, i 2 RS EIRRE °
= o - T T o T T T T T
5 10 15 20 25 - = e = ks 5 10 15 20 25
epesd speed epesd
las=1 las=3 2 las=3
®a =2
2 g oo 4 B L & 3
5ot : N 4 Bedtet? N Banse
= —Tr T
5 10 15 0 2% - =2 e = ks @ 2 e = & - = Ed a =
sped peed pesd pes

20
50




TR AR - 20178
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Feng-Li Lian @ NTU-EE

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") : £ 1 ] : i 3 i

layout(1) 2 i 4]

par(old.par) 31

T8 ARt - 20178

% 3E B]2; — layout o g

Feng-Li Lian @ NTU-EE

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")

E%ﬁ:l?.sesel
layout(1) -
par(old.par) E 2 j i 4"

32




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)

B AR - 20178
U10: % £33 W g é
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") i £ R 1 T 0
layout(1) . 3'73 -
par(old.par) - - .

) 2 R ANkt - 2017S
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points( )
lines( )
abline( )
segments( )
arrows( )
box( )

Ity

lwd

# 378k

# AR
#Ey=bx+ame s
# HRE

#HEHHEg

# LR BB E 4 e
# E Ak

# D MNE R

TR AR - 20178
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Feng-Li Lian @ NTU-EE
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N L

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) "

box() 1,7

T8 ARt - 20178

U10: 5 £ 5 e pd

Feng-Li Lian @ NTU-EE
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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 7 8 9 10
TN N N N N B

3
4

2
1

1

0

E AR R - 20178

—6‘: P [%_]2]3 — f;_" — 'E\'i‘!;' %;%1 7}:1:;?_ U10: 5 £ 5 B2 ¢
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points( X, y, col = "violet", pch = 16, cex = 2)

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

4 5 6 7 8 9 10
+

3
4

2
1

1

0

0 1 2 3 4 5 & T & 9 10 38
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Feng-Li Lian @ NTU-EE

= matplot()

= matpoints( )

Using matpoints{)

= matlines()

40
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Feng-Li Lian @ NTU-EE

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)

41
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Feng-Li Lian @ NTU-EE

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)

42
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Feng-Li Lian @ NTU-EE

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) 43
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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
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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 9 10 49
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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)

,!lmmm

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 )
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# Tools/Install Packages : DAAG

# single shade
# multiple shades

# gray shades
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windows( width = 4.5, height =

3.3, pointsize = 8)
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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 =

= "X axis", ylab = "Y axis", axes = FALSE )

Main title

1 2 3 ‘Main titley

op

o1 2 3 4 5 6 7 8 9 10
Left

Eottom

rainbow(10), main = "Main title", xlab

Right
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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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