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On 12/2, 2020

BTG A% o HE LA HWOO_ S 55 B 43 XXX
7 M G Rt hiz e - R R

n ARFAR HWO09 B01921001 PlotManyFigures.R

s AR 2EH 0 HW09 B01921001 PlotManyFigures.Rmd
i 0 HW09 B01921001 PlotManyFigures.html

» FFEAHE HWO09 B01921001_ PlotManyFigures.pdf
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m %ﬁﬁngﬁE—fﬁﬁjgt
1. HArE Y pFrF o https://goo.gl/u7qdtN
2. % R) ¥ £% - https://raw.githubusercontent.com/mwaskom/seaborn-data/master/tips.csv
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= A Compendium of Clean Graphs in R
http://shinyapps.org/apps/RGraphCompendium/index.php

= R Base Graphics: An Idiot's Guide
http://rstudio-pubs-static.s3.amazonaws.com/7953_4e3efd5b9415444ca065b1167862c349.html

= RevRfite- :pfi8)
https://badala2164.blogspot.tw/2018/05/r.html

= 10 Questions R Users always ask while using ggplot2 package
https://www.analyticsvidhya.com/blog/2016/03/questions-ggplot2-package-r/
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mfrow( ) # B # 7| (by row) "2 & & I
mfcol( ) # =2 = (by column) "& 5 & 4

cex.axis: # RT3 SRR N L
cex.lab: # A RRhIRIE Y F 2 RN LB HE
cex.main:  # AR (FHRAD) ¢ 32 BELRETP L2 S

cex.sub: #OBIRAE (THRAL) v F R RPN RE 2 e
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windows( width = 4.5, height = 3.3, pointsize = 8 )

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

50 %%; RN
plot( cars, main = "cars data", cex = 2 ) R I N
15 W 35 5 10 15 20 25
plot( cars, main = "cars data", cex.axis =2 ) _ e __ carsdata
- s I K B I
plot( cars, main = "cars data", cex.lab = 2) i, s.af R i
asp:-;ed 3 ’ p== 3

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

par( old.par )

11
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las: # EEphiEcs >~ F 2 B N

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

12
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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, 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 )

13
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plot( cars, main
plot( cars, main
plot( cars, main

plot( cars, main

"las = 0", las
"las = 1", las

"las = 2", las

0) #o0:
1) #1:
2) #2

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

laz =0
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always parallel to the axis [default]
always horizontal

always perpendicular to the axis

always vertical

las =1
120 1 -
100 - a
. a =3 o
- 50 =, o
- o 0
5 B0 Yo a° i o
i o oot
4’:' E.:. gg aa Yo
0, “o,daf "8
N L e
0 T T T T T
& 10 5 20 25
spead
lag =3
&= A =
7] @
= o o o
o e o
= o % B &
E N o g-:- gu;u:ig
o Bo CHDE-:--:- o
e e
o o
= T T T T T
W (= W = o]
cpesd 14



7 5k B4 — type

type:

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

# BLETBL2 B R IS

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

# "b" for both

# "o" for both ‘overplotted’

# "h" for histogram-like vertical lines

"n" for no plotting

B AR - 2020F
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Feng-Li Lian @ NTU-EE
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Feng-Li Lian @ NTU-EE

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 = [") # "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)

16
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plot( cars, type
plot( cars, type
plot( cars, type
plot( cars, type
plot( cars, type
plot( cars, type

P

main = "type = p" )

, main = "type = ")

[+ []
0o @ 40 a1 B im
L L f L L L

AR — 2020F
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Feng-Li Lian @ NTU-EE

P

for points
for lines

m
0O @ 0 = = i

="b", main = "type=b") # "b" for both
= "0", main = "type = 0" ) "o" for both ‘overplotted’
="h", main = "type = h" ) # "h" for histogram-like vertical lines
="n", main = "type = n") "n" for no plotting
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= layout( M, widths, heights )
s M E_F]A) 4 T dEErL

= Wwidths ~ heights 2 #3% 2 M 4&*L £

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

33 AR - 2020F

uilil:

SRR

Feng-Li Lian @ NTU-EE

s Fawt ) H A EELR S g

[11[2]

, [1,] 1 2
2] 3 4 2] 3 4
3] 5 6
1 2 : _
matrix(c(1, 2,3,4,5,6), 3,2, byrow=T)
3 4
widths = ¢(1,1), heights = ¢(1,1) ) 1 2
3 4
1 2
5 6
3 4
widths = ¢(1,3), heights = ¢(1,2) )

19
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IR R

layout( M, widths, heights )
ﬂ@mammﬁﬁ,
widths ~ heights & ¥k z M4+ £

s EHnb G H AR R 2 b4

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

plot( iris[
plot( iris[
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layout( M, widths, heights )
Al S PART R il A
widths ~ heights 2 £z s M £ ~ Femnt &) > H A eL g 5 + 4

#AERBEH A A

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

hist( iris[
hist( iris[
hist( iris[
hist( iris[

~

A W N =
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N N N N\

~

Histogram of iris[, 3] Histogram of iris[, 4]
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layout( M, widths, heights )
Sl PR = g ads M

widths ~ heights 2 2 xMEL E ~ et ] > H flgw

#AERBEH A A
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layout( matrix( c( 1, 2, 3,4,5,6, 7, 8), 4, 2, byrow =T ), widths =

c(1,1), heights = c(1 1,1,1))
plot(iris[ ,11])
hist( iris[ ,

wm%sﬁ ﬁﬂf‘”@ v
plot( iris[ ,
h|St( irls: / Eosg 755, @ﬁ;:;f%; o

plot( iris[
hist( iris[
plot( iris[
hist( iris[
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~
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)
)
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FH -7

layout( M, widths, heights )
M{@W@ﬁﬁ@@,
widths ~ heights % 2k z ML & ~ Fant 6], H A ®eL R 5 &

z\« 5E [B] % %f:l Ao~ A=
Iayout( matrix(c( 1, 2,3,4,5,6,7,8),4, 2, byrow =T ), widths =
c(1,2), heights = c(1 1,1,1))

plot(iris[ ,11])
hist( iris[ ,
plot( iris[
hist( iris[
plot( iris[
hist( iris[
plot( iris[
hist( iris[
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layout( M, widths, heights )
ME_ B2 A (7 et
widths - heights %

# pERG UL

) Y
2,

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

=c(1,1))

plot( iris[ , 1
hist( iris[ , 1
plot( iris[ , 2
hist( iris[ , 2

N s T

iris{, 2]
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layout( M, widths, heights )
Wﬁmﬁﬁﬁﬁﬁ,
widths ~ heights % #2% TMAEEL £ ~ Fent 6] » 2 L e F 5 F 4

#BERME UL
layout( matrix( c( 1, 2,3,4), 2,2, byrow =T ), widths = ¢(1,1), heights
=c(2,1))
plot( iris[ , 1
hist( iris[ , 1
plot( iris[ , 2
hist( iris[ , 2

Histogram of iris[, 1]

N N T

||||| irisf, 1]

Histogram of iris[, 2]
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layout( M, widths, heights )
ME_B) 2} A i chae it
widths - heights 2 2% z M4&* ~Hentp) o HARELE S F 4

&5k B 4 — 4=
Iayout( matrix( c( 1, 2, 3,4), 2, 2, byrow = T ), widths = c(1,3), heights
=c(1,1))
plot( iris[ ,
hist( iris[ ,
plot( iris[
hist( iris[

Histogram of iris[, 1]

~

1
1]
2 ]
2

1 1 1 f
N N
&

nnnnn irisf, 1]

Histogram of iris[, 2]
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layout( M, widths, heights )
M{@W@ﬁﬁ@@,
widths ~ heights % 2k z ML & ~ Fant 6], H A ®eL R 5 &

A~

#AEBIEH A A
layout( matrix( c( 1, 2, 3, 4) , 2, 2, byrow = T ), widths = c(1,3), heights
=c(1,3))
plot( iris[ ,1])
plot( iris[ ,2]) coowom T ; : ;
hist( iris[ , 2] ) Q e
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layout( M, widths, heights )
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layout( matrix( c( 1, 2,3,0), 2,2, byrow =T ), widths = ¢(1,1), heights

=¢(1,1) )

plot( iris[ , 1
plot( iris[
plot( iris[
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layout( M, widths, heights )
ME_[§ 25 A fF chsetd
widths - heights %
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layout( matrix( c( 1, 0, 2,3), 2,2, byrow =T ), widths = ¢(1,1), heights

=c(1,1))

plot( iris| , 1 ]

plot( iris[ , 2
plot( iris[

iris{, 2]
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layout( M, widths, heights )
ME_ B2 A (7 et
widths - heights 2 2% z M4&* ~Hentp) o HARELE S F 4

2\5 5E r] ;g &%:\l A m
Iayout( matrix( c( 1, 0, 0, 2), 2, 2, byrow = T ), widths = ¢(1,1), heights
=c(1,1))
plot(iris[ ,11])
plot(iris[ ,21])
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layout( M, widths, heights )
X_B| 7 4w dEEerE
widths ~ heights & 2k zM4ELE ~ Tt ] > H A EaL g 2 4

#BERME UL
layout( matrix( c( 1, 1,2,3), 2,2, byrow =T ), widths = ¢(1,1), heights
=c(1,1))
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n pal’( ﬁg = C( X1, X2, yl, y2 ) )
= par( fig=c(0.1,0.6,0.3,0.9
Bl =7 & B4 (x1,y1) £
Bl e+ b EE (X2,y2) £

NN

(0,1) (1,1)

(0.9)

(0.3)

(0,0) (1,0)
(0.1) (0.6)
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par( ﬂg =c(x1,x2,y1,y2))
par( fig = c( 0.1, 0.6, 0.3, 0.9
Bl =7 4 & (x1,y1)
Bl v+ & AR (X2,y2)

NN

_
_

4 oSERR b e : ~(0.6,09)

par( fig=c(0.1, 0.6, 0.3, 0.9) ) T

plot(iris[ , 1) (0.1/0.3)

par( fig=c(0.4, 0.8, 0.2, 0.9) ) T (0.8,1.0)
plot( iris[ ,1])

|||||

(0.4,0.2)
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par( fig = c( x1, x2,y1,y2))

par( fig = ¢( 0.1, 0.6,0.3,0.9) )
Bl 2= & pde (xLyl) £ ( 0.1,03),  ©b (08,1) (1)
M1 40 bR (2y2) £ ( 06,09) R
(0,0.7)
BERE LA A
par( fig=c( 0,0.8, 0,0.7), new=TRUE ) 3 4

plot( iris[ ,11]) 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[ ,4])

34



iris[, 2]

irisp, 1]

6Mm0

180

5.005 55

-1.04.5

Yo\

Z ~7 -]Eih:
I /
. / - F
- - —
o Oo j—
s Pom soq o ®
o a0 otpm s FH0 2 o & =
o o @ T T oM P o n 590 o 0l % %ag o ow®Fooo =
& w0 90T oot 00 JPe "L o b > o
N 2% Ta 5 & o o =
o o
T T T T
0 50 100 150
Index
©
@® o e
o B
®
o o 0o
o ° °
o @ @ o o @
° °
° e o ®
o © o o o o o
@ o o @ o0 o —
o o o 3 m
o ceo s o —=
@ © oo @ © =
o ® o =
o @ o e e @
oo o o @ o
00 o o o
o ©
o o oo o
o
o
° 0000 o oo ®
oo o oo o o
s o ® °
w o o o
o o
R ® ®
o o
@
Ll T T T T T T
06 08 50 1.0 100 12 154
Index

20

0.5

50 100
Index
@
a

(0,1)

3 AR - 2020F
Ull: s £ M pEd
Feng-Li Lian @ NTU-EE

(081) (1,1)

(0,0.7)

1 2

(0,0)

(1,0)
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layout( matrix( 1:4, nrow = 2) )
#2x2 @ AAEE > Rk Rdgn Tenin B

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

layout( matrix( c(1, 2, 0, 3), nrow = 2, ncol = 2), width = ¢(2, 1), height
=¢(1, 1.5))

=0 las =2 =1
. 120 5 &
_ o 0 o E
5 =] g oo g 27 g oo M 8 © ja 8 £
3 7] 8 e 5 80 2.8 72 s 0w J
= & ta 40 “aa 8 32 88 5
. o8t 20 oo ] g 2
= T T T o T T speed
5 0 2 @« =2 e 7 g 15 -
spead spead spead 2 3
120 2 4
as =1 as =3 as =2 as =3 - =
@ ® 1 ®
o = 2
120 _ 120 20 &
Jrea ] = ] N s o o
27 ) =] 2 ) 21 ) =] g ®q E & g % z b o
8 27 oo % b Gg o 5 0 ve o ® % b Gg o i o ey
5 B0 i e = 2 B Te 5 B0 L8 Te = e b e 40 o o,
40 Y M F 1 £ 40 g M B 128 g a0 - e, $:28 4
20, 2o, s fee W, %o 4, oo F L% )
i T T T = o = T 0 T T T T ST T T
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windows( width = 4.5, height = 3.3, pointsize = 8 )
old.par <- par( mex = 0.8, mar = ¢(5, 4,4, 2) + 0.1)

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

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

plot( cars, las = 3, main = "las = 3") SIS RN T

mmmmm
=2 2 = &

120 -

100 . g .

£ . E 8 o
B & e @ & on oo %
E &) ! s 5 " 22§ %
= 4o B E T 2 4 °3§

0, oo, s fee

o= T T T = T T T

5 0 ] 20 el

mmmmm
- - 51 31

par(old.par) 3
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windows( width = 4.5, height = 3.3, pointsize = 8 )
old.par <- par( mex = 0.8, mar = ¢(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" )
1,,iatid

layout(1) | - |

perioldpan g 20 4w

38



B AR - 2020F

g ;J'E [%_]II; — IaYOUt Ull: 5 ¢ % Bl ¢

Feng-Li Lian @ NTU-EE

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

layout( matrix( c(1, 2, 0, 3), nrow = 2, ncol = 2), width = c(2, 1), height
= ¢(1, 1.5))

plot( cars, las = 3, main = "las = 3") e 1T 0
layout(1) 270 37
par(old.par) = 3
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matplot( )
matpoints( )

matlines( )

15

10

05

oo

-0.5

-1.0

-1.5

Using matpoints()
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— ¥

-y
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X <- seq(from = -pi, to = pi, length = 101)

yl <-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 =¢(5,4, 3,1) + 0.1)

B AR - 2020F
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plot( x, y1, xlim = range(x), ylim = ylim, type = "n", xaxt = "n", xlab =
"x", ylab = "", main = "Using matpoints()" )

matpoints( x, cbind(y1, y2, y3) )

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

matpoints( x, cbind(y1, y2, y3), col = c("red", "green”, "blue") )

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

matpoints( x, cbind(y1, y2, y3), type = "I", col = c("red", "green",
"blue"), Ity = 1:3, Iwd = ¢(1,5,9) ) 43
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plot( x, y1, xlim = range(x), ylim = ylim, type = "n", xaxt = "n", xlab =
"x", ylab = "", main = "Using matpoints()" )

matpoints( x, cbind(y1, y2, y3), type = "I", col = c("red", "green",

"blue"), Ity = 1:3, Iwd = ¢(1,5,9) )

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

legend( "topleft”, legend = c("y1", "y2", "y3"), col = c("red", "green”,
"blue"), Ity = 1:3, Iwd = ¢(1,5,9) )
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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()" )

matlines( x, cbind(y1, y2, y3), col = c("red", "green", "blue"), Ity = 1:3,
lwd = ¢(1,5,9) )

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

legend( "topleft”, legend = c("y1", "y2", "y3"), col = c("red", "green”,
"blue"), Ity = 1:3, Iwd = ¢(1,5,9) )
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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 3
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n <-10
windows( width = 5, height = 3.3, pointsize = 8 )
old.par <- par( mfrow = c(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" )

12 3 4 568 7 & 910
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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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heat colors
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CIMLCOHTS

l

9 10

9 10

147 111519 23 27 31 35 39 43 47 51 55 59 63

n<-10

colors

519 23 27 31 35 39 43 47 51 55 59 63 147 1115

terrain.colors

l A‘

147 111519 23 27 31 35 39 43 47 51 55 §

M
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n <-64

heat.colors

147 11 15 19 23 27 31 35 30 43 47 51 55 §

3

cm.colors

147 11 15 19 23 27 31 35 39 43 47 51 55 59 63
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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 0 (black) -> 1 (white)

gray scale

-IIIII
1 2 3 4 = L

par( old.par )

7 & 9 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" ) iy

N <- 40 {
alette( terrain.colors(N mm
p ( (N) ) _"
palette( ) 12

3 7 5% 11 13 15 17 15

barplot( 1:N, col = 1:N, names.arg = 1:N, yaxt = "n" )
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palette( terrain.colors(20) )

palette( )

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

pRd — P TEARDI L

# redefine palette

B AR - 2020F
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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

= 4
3]

o
_

o ]
—

-

T T T
10 15 20
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colors( ) # ooty hp i pEd ehdn 4

colors()[ grep( "pink", colors() ) ] # ooty Bk d 3 Mg 4

show.colors( ) #ER LGP S DA S

install.packages( "DAAG" )
library( DAAG ) # Tools/Install Packages : DAAG

show.colors( type = "singles", order.cols = TRUE )  # single shade
show.colors( type = "shades", order.cols = TRUE ) # multiple shades

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

col.axis

col.lab

col.main

col.sub

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

old.par <- par( bg = "lightyellow", col.main = "navy", col.lab =
"magenta”, mex = 0.8, mar = ¢(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 01 2 3 sMain; titles
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#R T Py FEE

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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