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I_B:-I_EZ‘HT; = summary( Math ) J = n
\ = sort ( Math) A
N =\ = boxplot( Math ) ' i
( - X > = hist( Math ) -
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1. “% & & (SepalLength) : :+ & & =& =>4 o
e a - o sl 5 P NN\
2. ¥ % R (Sepal Width) : 2+ 5 ¥ = §_= & o
I ey 21§ 1+ PAAS
3. fE¥E & (Petal Length) : 5 H =& 24 o
A s - o ol 5 ‘e NN
4. w5 R (Petal Width) @ 3+ 5 8 =8 2 4 o
" . N . . _
5. # w4 (Class) - ¥ 4~ % Setosa » Versicolor = Virginica = i & °
https://extension.illinois.edu/gpe/glossary/sepal.html 7
B Az R — 2017S
~» ¥ ¥ ¥
i
£ T | DU U03: dicdy - )54 it
! Feng-Li Lian @ NTU-EE
Console =) a1 4.4 1.2 versiceler
> fo3x ¥ a2 4.6 1.4 versicolor
Sepal.Length Sepal.width Petal.Length Petal.width species 3 4.0 1.2 versicelor
1 5.1 3.5 1.4 0.2 setesa 9" 3.3 1.0 versicolar
H 1.9 3.0 1.4 0.2 sotosa 2 i 13 persicoter
7 . .2 versicolor
3 j'h ;i ig g'g RETORA a7 a.2 1.3 versicolor
< i H . setosa . .
5 5.0 3.6 1.4 0.2 setosa a8 4.3 1.3 versicolor
6 5.4 30 1.7 0.4 setosa a9 e 1.1 versicolor
3 16 34 14 a3 o] 100 4.1 1.3 versicolor
101 6.0 2.5
B 5.0 3.4 1.3 0.2 setosa 102 51 14
a 4.4 2.9 1.4 0.2 setosa 103 5.9 31
10 4.9 3.1 1.5 0.1 setosa 104 Hr! 18
11 5.4 37 1.5 0.2 setosa 108 He 22
12 4.8 3.4 1.6 0.2 setosa 108 - 31
13 4.8 3.0 1.4 0.1 setosa 107 as 17
14 4.3 3.0 1.1 0.1 setosa 108 6.3 1.8
15 5.8 4.0 1.2 0.2 serosa 109 5.8 1.8
16 5.7 a4 1.5 0.4 setosa 110 61 25
17 5.4 19 1.3 0.4 setosa - 111 51 20
18 5.1 1.5 1.4 0.3 setosa - 12 53 19
19 5.7 3.8 1.7 0.3 setosa 113 5.5 2.1
20 5.1 3.8 1.5 0.3 setosa 114 5.0 2.0
21 5.4 3.4 1.7 0.2 setosa 11% 51 a4
2 5.1 1.7 1.5 0.4 setosa 116 5.3 33
23 4.6 3.6 1.0 0.2 setosa 17 5% 1
24 5.1 1.3 1.7 0.5 setosa 118 6.7 2.2
25 4.8 3.4 1.9 0.2 setosa 119 5.9 2.3
26 5.0 3.0 1.6 0.2 setosa 120 5.0 1.5
27 5.0 3.4 1.6 0.4 setosa 121 5.7 2.3
28 5.2 3.5 1.5 0.2 setosa 122 4.9 2.0
29 5.2 3.4 1.4 0.2 setosa 123 6.7 2.0
30 4.7 3.2 1.6 0.2 setosa 124 4.9 1.8
3l 4.8 3.1 1.6 0.2 setosa 12% 5.7 2.1
32 5.4 3.4 1.5 0.4 setosa 126 6.0 1.8
31 5.2 4.1 1.5 0.1 setosa 127 4.8 1.8
34 5.5 4.2 1.4 0.2 setosa 128 4.9 1.8
35 4.9 1.1 1.5 0.2 setosa 129 5.6 2.1
36 5.0 3.2 1.2 0.2 setosa 130 5.8 1.6
37 5.5 3.5 1.3 0.2 setosa 131 6.1 1.9
38 4.9 .6 1.4 0.1 setosa 132 6.4 2.0
19 4.4 10 1.3 0.2 setosa 133 5.6 2.2
40 5.1 3.4 1.5 0.2 setosa 134 3.1 1.5
41 5.0 3.5 1.3 0.3 satosa i:; ;;! }}4‘
42 4.5 2.3 1.3 0.3 setosa - 2.
43 4.4 3.2 1.3 0.2 setosa 137 5.6 2.4 i
44 5.0 1.5 1.6 0.6 setosa 138 5.5 1.8 virginica
43 5.1 3.8 1.9 0.4 setosa 139 4.8 1.8 wvirginica
46 4.8 3.0 1.4 0.3 setosa i:g :: ;: virginica =
47 5.1 3.8 1.6 0.2 setosa . -4 virginica
48 4.6 3.2 1.4 0.7 setosa 142 5.1 2.3 wvirginica
49 5.3 1.7 1.5 0.2 setosa 143 5.1 1.9 wvirginica
50 5.0 3.3 1.4 0.2 setosa 144 5.9 2.3 wvirginica
51 7.0 3.2 4.7 1.4 versicolor 145 3.7 2.3 virginica
52 6.4 3.2 4.5 1.5 versicalor 146 3.2 2.3 virginica
53 6.9 3.1 4.9 1.5 versicolor 147 3.0 1.9 virginica
54 5.5 33 4.0 1.3 versicolor 148 3.2 2.0 virginica
55 6.5 2.8 4.6 1.5 versicolor 149 3.4 2.3 virginica
36 5.7 2.8 4.5 1.3 versicolor 150 5.1 1.& virginica
57 6.3 3.3 4.7 1.6 versicolor - -
58 4.9 2.4 3.3 1.0 versicolor
59 6.6 2.9 4.6 1.3 versicolor 8
60 5.2 2.7 1.9 1.4 versicolor
61 3.0 2.0 3.5 1.0 versicolor




AN K3 - 2017S

BT R Bdcp ) F e

Feng-Li Lian @ NTU-EE

m ris[ i, ] T S
» iris[1,1]
w iris[ 1, 2]
w iris[ 1, 3]
= iris[ 1, 4]
= iris[ 1, 5]
w iris[ 2, 1]
= iris[ 2, 2 ]
= iris[ 1, ]
w iris[ 2, ]
w iris[ 3, ]
= iris[ ,1]
w iris[ , 2]
w iris[ , 3]
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= insl, # 3 - 17 e
w inis[ , 1]
= iris[ , 2]
w iris[ , 3]
w iris[ ,41]
w iris[ ,5]

= iris$Sepal.Length
= iris$Sepal.Width
= iris$Petal.Length
= iris$Petal.Width
= iris$Species

10




mydata <- iris
mydata

mydata[ i, j ]
= mydata] 1, 1]
= mydata] 3, ]
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= Mmydata <- iris

= Mmydata
= str( mydata ) # Display the Structure
= str{ mydata )
'data.frame': 150 obs. of 5 variables:
$ sepal.Length: num 5.1 4.9 4.7 4.655.44.654.44.9
$ Sepal.width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...
$ Petal.Length: num 1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 .
$ Petal.width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
% Species : Factor w/ 3 levels "setosa","versicolor”,..: 1111111111 ...
. 1
= summary( mydata ) # Object Summaries
> summary( mydata )
Sepal.Length Sepal.width Petal.Length Petal.width Species
Min. :4.300 Min. :2.000 Min. :1.000 Min. :0.100 setosa :50
1st Qu.:5.100 1st Qu.:2.800 1st Qu.:1.600 1st Qu.:0.300 versicolor:50
Median :5.800 Median :3.000 Median :4.350 Median :1.300 virginica :50
Mean :5.843 Mean :3.057 Mean :3.758 Mean :1.199
3rd Qu.:6.400 3rd Qu.:3.300 3rd Qu.:5.100 3rd Qu.:1.800
Max. 7.900 Max. 4.400 Max. 6.900 Max. 2.500

13

T8 ARt - 20178

Z:'n ‘j-b Av\ 7}»),? %y%\ U03: dchh AJT-5 W7 it

Feng-Li Lian @ NTU-EE

= Mmydata <- iris
= Mmydata
= head( mydata, n =5) # the first part of an object

> head( mydata, n =5 )
Sepal.Length Sepal.width Petal.Length Petal.width Species

1 5.1 3.5 1.4 0.2 setosa
2 4.9 3.0 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa
4 4.6 3.1 1.5 0.2 setosa
5 5.0 3.6 1.4 0.2 setosa
» tail( mydata, n=5) # the last part of an object

= tail( mydata, n =5 )
Sepal.Length Sepal.Width Petal.Length Petal.width Species
146 6.7 3.0 5.2 2.3 virginica

147 6.3 2.5 5.0 1.9 virginica
148 6.5 3.0 5.2 2.0 virginica
149 6.2 3.4 5.4 2.3 virginica
150 5.9 3.0 5.1 1.8 virginica

14
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mydata <- iris
mydata

mydata[ , 1 ] # the n-th column of an object
mydatal , 2 ]
mydata[ , 3 ]
mydatal , 4 ]
mydata[ , 5 ]

mydata$Sepal.Length # the data with the NAME
mydata$Sepal.Width

mydata$Petal.Length

mydata$Petal.Width

mydata$Species

15
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mydata <- iris

mydata

mydata$Species == "setosa“ # find the data with the NAME
mydata$Species == "versicolor"

mydata$Species == "virginica"

mydata] mydata$Species == "setosa" , ]

mydata] mydata$Species == "versicolor" , ]

mydata] mydata$Species == "virginica" , ]

mydata] mydata$Species == "setosa", 1 ]

mydata[ mydata$Species == "versicolor”, 1 ]

mydata] mydata$Species == "virginica", 1 ]

16
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mydata <- iris
mydata

mydata] mydata$Species == "setosa", 1:2 ]
mydata] mydata$Species == "setosa", 1:3 ]
mydata] mydata$Species == "setosa", 2:4 ]

# find the subset of the data with the property

subset( mydata, Species == "setosa", select = Sepal.Length )

subset( mydata, Species == "setosa", select = c¢( Sepal.Length,
Sepal.Width ) )

17
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datal <-iris[ , 1]
datal

max( datal ) # max, min, range, mean, median, sd
min( datal)

c( max( datal ), min( datal ) )

MinMax <- ¢( min( datal ), max( datal ) )

range( datal )

mean( datal )

sd( datal )

median( datal )

mystat <- ¢( min( datal ), median( datal ), mean( datal ), max( datal ),
sd( datal) )

summary( datal )
18
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datal <-iris[ , 1]

datal

mysort <- sort( datal ) # sort the data
mysort[ 150*0.5 ] # the 50% data
mysort[ 150*0.25 ] # the 50% data
mysort[ 150*0.75 ] # the 75% data

mystat <- ¢( min( datal ), mysort[ 150*0.25 ], median( datal ),
mean( datal ), mysort[ 150*0.75 ], max( datal ), sd( datal ) )

summary( datal )
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= plot( data )
s H B "'vl]“g @i]}%]ﬂj

» datal <-iris[, 1]
= plot( datal )
» data2 <-iris[, 2]
= plot( data2 )
» data3 <-iris[, 3]
= plot(data3 )
» datad <-iris[ , 4]
= plot( data4d )
= datab <-iris[, 5]
= plot( data5 )

21
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= hist( data )
s H B ‘%Ijég %—'\J_fﬁ;]ﬂj

= hist( datal)
= hist( data2 )
= hist( data3)

= hist( data4 )

= hist( data5 )

22
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mydata <- iris

eeeeeee " _‘5;_:;-‘;
F - : |
plot( mydata ) || e | ]|
plot( mydata[ , 1:4 ] ) - | S I |
P vk - - 1 [
P | [—

boxplot( mydatal , 1] ) Foatl o Rl
rug( mydata[ , 1], side =4)

boxplot( mydata[ , 1], horizontal = TRUE )
rug( mydata[ , 1], side =1)

24
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hist( mydata[ , 1 ])
hist( mydata[ , 1 ], freq = TRUE )

hist( mydata[ , 1 ], freq = TRUE, breaks = "Sturges" )

hist( mydata[ , 1 ], prob = TRUE,
border = "red" )
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breaks = "Sturges", col = "green",

hist( mydata[ , 1 ], freq = TRUE, breaks = 20 )
hist( mydata[ , 1 ], freq = TRUE, breaks = seq( from=3, to=9, by=0.1))

25

i B — stem-leaf & ¥ [

stem( mydata[ , 1 ], scale = 1.0)

stem( mydata[ , 1 ], scale = 0.5)

sum( mydata[ , 1] ==4.4)
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sum( mydata[ , 1] ==4.6)

> stem( mydata[ , 1 ], scale = 1.0 )

The decimal point is 1 digit(s) to the left of the |

4210

44 | 0000

46 | 000000

48 | 00000000000

50 | 0000000000000000000
52 | 00000

54 | 0000000000000
56 | 00000000000000
58 | 0000000000

60 | 000000000000
62 | 0000000000000
64 | 000000000000
66 | 0000000000

68 | 0000000
70 | 00

72 | 0000
7410

76 | 00000
7810

26
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stripchart( mydata[ , 1 ], method = "overplot", at = 0.7 )
stripchart( mydata[ , 1 ], method
stripchart( mydata[ , 1 ], method

text( 6, 0.65, "overplot™ )
text( 6, 0.8, "stack” )
text( 6, 1.05, "jitter" )

title( main = "Strip Chart" )

Feng-Li Lian @ NTU-EE

"stack", add = TRUE, at = 0.85)
"jitter”, add = TRUE, at = 1.2)

Strip Chart

27

i B — pie chart [f]4# B

X <- cut( mydata[ , 1 ], breaks = 6)

y <- table(x)

pie(y )

par( mfrow = c(2,2) )

pie(y )
pie( y, clockwise = TRUE )
pie( y, col = terrain.colors(6) )
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pie( y, col = gray( seq( from =0.4,to = 1.0, length=6)))

28




g Bl — density 8 & & % [

Kernel Density Estimate
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Histogram & KDE

= X <-mydata[, 1]
= par( mfrow = ¢(1,2) ) ‘
i
534 |
= plot( density(x), col = "red", main = "Kernel Density Estimate™ )
= rug(x,side=1)
= hist( x, prob = TRUE, breaks = "Sturges", main = "Histogram & KDE" )
= lines( density(x), col = "red" )
= rug( x, side = 1) 2
LA ECDF P F{' i L # Az R - 2017S
4 —_— {ee . U03: #icdh Au-% B+ i
“% J—ﬁq “;‘-—‘%E /J\ %F! A [%] Feng-Li Lian @ NTU-EE
m X <-mydata[, 1]
= plot.ecdf( x)

ecdifx)

30
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X <- mydata[ , 1]

ggnorm( x )

gqline( x, col = "red", lwd = 2)

Normal Q-0 Plot
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Theorscal Cuanbies
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iris
X <-iris[, 1:4 ]

plot( x )
pairs( X )
pairs( X, panel = panel.smooth )

.....

B Az R — 2017S
U03: e id- 4 B # it
Feng-Li Lian @ NTU-EE

scatterplot
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On 3/7, 2017
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On 3/7, 2017

n BAT R ARE A E LA HWO2_F 5L B &EF XXX
s RANME HWO02_ B01921001 ComputePlot.R
 FEARE HW02_B01921001_ComputePlot.pdf & # .pptx

LR SR LR
= E-mail } & & B4 % 3 ntucplO5s@gmail.com

= E-mail i 5 : HW02_B01921001 ComputePlot
(ﬁ‘%{ TR B G5 MEF)
s BT 3/12 (Sun), 2017, 11pm 12w

o BV g Y S R AR R Gl

exws | mara | rohmg | Toms | Runk | wpes | pEep
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