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n -
70 81 29 79
84 33 60 65
39 76 60 38
32 69 33 83
60 71 39 83
Eal 70 56 33
78 66 21 78
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District Age Holders Claims
1 1 <25 197 38
2 1 25-29 264 35
3 1 30-35 246 20
4 1 >35 1680 156
sepal.Length Sepal.width Petal.Length Petal.width species 5 11 <25 284 63
5l 3.8 1.9 0.4 setosa 6 11 25-29 536 84
4.8 3.0 1.4 0.3 setosa 7 11 30-35 696 89
5.1 3.8 1.6 0.2 setosa
4.6 3.2 1.4 0.2 setosa 8 11 >3> 3582 400
g4 37 1.5 0.2 setosa 9 11. <25 133 19
5.0 3.3 1.4 0.2 setosa 11. 25-29 286 52
7.0 3.2 4.7 1.4 versicolor 1 1. 30-35 355 74
6.4 3.2 4.5 1.5 versicolor
6.9 3.1 4.9 1.5 versicolor 11. >33 1640 233
5.5 2.3 4.0 1.3 versicolor 1 <25 24 4
6.5 2.8 4.6 1.5 versicolor 1 25-29 71 18
1 30-35 99 19
1 >35 452 77
2 <25 85 22
2 25-29 139 19
2 30-35 151 22
2 >35 931 87
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A <- matrix( c( 1.2, -6.5, -3.4, 4.3, 5.6, -2.1 ), nrow = 2, ncol = 3)
# by column

B <- matrix( c( 1.2, -3.4, 5.6, -6.5, 4.3, -2.1), nrow = 2, ncol = 3,
byrow = TRUE)
# by row

class(A)

dim(A)
attributes(A)

nrow(A)
dim(A)[1]

ncol(A)
dim(A)I2] o
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A <- matrix( c( 1.2, -6.5, -3.4, 4.3, 5.6, -2.1 ), nrow = 2, ncol = 3)

u <- as.numeric(A)

v <- c(A)

dim(v)

length(v)

nrow(A) * ncol(A)

length(A)




358 AR — 2016F

? :}_F—' K'é; _];;';3 ‘Ef fif{l:’:' Kg; Chap 05: % ‘& /& 7

Feng-Li Lian @ NTU-EE

matrix( 0, nrow = 2, ncol = 3)

matrix( 0, nrow = 3, ncol = 3)
diag( O, nrow = 3)

diag( 3)

diag( 2.5, nrow = 3)

diag( c(1, 2, 3), nrow = 3)
diag( c(1, 2, 3) )
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A <- matrix( 1:9, nrow = 3, ncol = 3)

B <- matrix( 1:9, nrow = 3, ncol = 3, byrow = TRUE )

A+B
A-B
[.11 [.2] [.3 [.11 [.2] [.3]
[1.] 1 4 7 [1.] 1 2 3
[2.] 2 5 8 [2.] 4 5 6
A %*% B 3.1 [ 3 6 © 3.1 |7 |8] |9
1] [.2] [.3 .11 I,2] [,31]
A+ B L n1 (1] 2] 05
[2.] 2 5 8 2,1 4 5 6
[3.] 3 6 9 [3.] 7 8 9
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A <- matrix( 1:9, nrow = 3, ncol = 3)
B <- matrix( 1:9, nrow = 3, ncol = 3, byrow = TRUE )

Al2, 3]
A1, 2]
Al4]
c(A)[4]
R1 <- A[1,]
class(R1)
[.11 1.2] [.3
[1.] 1 2 3
R1[1, 2] (11 1f[4]7] 2.1 [ 4 5 6
[3.] 7 8 9
RL*B [,11 [.21 [.3]
[1.] 1 2 3
[11 147 [2.1 4 5 6
R1 %*% B [3.1 7 8 9 -11

358 ARt — 2016F

N v 2
g\' ;3\ - ]E; %Ki Chap 05: 5 @R 74

Feng-Li Lian @ NTU-EE

A <- matrix( 1:9, nrow = 3, ncol = 3)
B <- matrix( 1:9, nrow = 3, ncol = 3, byrow = TRUE )

RR1 <- A[ 1, , drop = FALSE ]

RR1[1, 2]

RR1 %*% B

as.matrix(R1)

-12
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A <- matrix( 1:9, nrow = 3, ncol = 3)

E <-A[c(d, 3), ]

class( E)

F<-A[c(l,3), 2]

class( F)

-13
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C <- matrix( 1:4, nrow = 2, ncol = 2)
D <- matrix( 1:6, nrow = 2, ncol = 3)

cbind( C, D)

E <- matrix( 1:4, nrow = 2, ncol = 2)

F <- matrix( 1:6, nrow = 3, ncol = 2)

rbind(E, F)

-14
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A <- matrix( 1:9, nrow = 3, ncol = 3)
= t(A)
s t(A) %*% A
= diag( A)

= sum(diag(A))

-15
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= A <-matrix( c(1, 0,0, 3,0.5,0, 2,1, 0.25), nrow = 3, ncol = 3)
[ det(A)
= Ainv <- solve(A) AN(-1)

= Ainv %*% A

- 16
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A <- matrix( c(1, 0, 0, 3, 0.5, 0, 2,

b<-c(2, 1, 3)

solve( A, b)

A

X

=D
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1, 0.25), nrow = 3, ncol = 3)

= Db

= AN-1) b

-17
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camera <- list(c("Leica", "Pentax”, "Olympus", "Nikon"), c(1.2, 3.4),
c("red", "green”, "blue"))

camera <-
list( c("Leica", "Pentax"”, "Olympus", "Nikon"),
c(1.2, 3.4),
c("red", "green", "blue")

camera <- list(brand = c("Leica", "Pentax", "Olympus", "Nikon"),
real.number = ¢(1.2, 3.4), color = c("red", "green", "blue"))

camera <-

list( brand = c("Leica", "Pentax", "Olympus", "Nikon"),
real.number = c(1.2, 3.4),
color = c("red", "green", "blue™)
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al <- camera[ 1 ]
al

cameral[ "brand" ]

class( al)

-20
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= a2 <-camera[[ 11]]
= a2

= camera[[ "brand" ]]

= class(a2)

-21
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s a3 <- camera$brand
= a3

= class(a3)

-22
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al # al .5 4
a2 #a2 4w ¥
a3 # a3 v &
class(al)
class( a2)
class( a3)

camera[ 1 ][ 1]
al[ 1]

a2[ c¢(1, 2) ]

a3[ 2]
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x1 <- c("father"”, "mother", "brother", "sister")

x2 <- c("Leica", "Pentax", "Olympus", "Nikon")

x3 <- c¢("gold", "red", "green", "blue")

x4 <-c¢(2,1,1, 2)

camera <- data.frame(member = x1, brand = x2, color = x3, amount =
x4)

camera

-25
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camera

class(camera)

names(camera)
colnames(camera) # column names
rownames(camera) # row names

- 26
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= camera
= camera$brand
= cameral, 2]
= camera[, "brand"]
-27
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= X5 <-¢(8, 3, 2, 2)
= camera$cost <- x5
= camera

-28
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s tfest <- camera

= colnames(test)[c(4, 5)] <- c("number", "money")

m test

-29
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= # &4 (brand) 5 Leica %t

= camera[ camera$brand == "Leica", ]
= sSubset( camera, brand == "Leica" )

= # 549 (brand) 5 Leica £ Nikon %

= camera[ camera$brand %in% c("Leica", "Nikon"), ]
= subset( camera, brand %in% c("Leica", "Nikon") )

m # W F (cost) < 3 2

= camera[ camera$cost > 2, ]
= subset( camera, cost > 2)

-30
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A <- matrix( c(1.2, -6.5, -3.4, 4.3, 5.6, -2.1), nrow = 2, ncol = 3)

rownames( A) # row names
colnames( A) # column names
D <- as.data.frame( A)

names( D)

colnames( D)

rownames( D )

D$V1

-31
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RS SRS RS R et R
= X<-c("R","G","B","R", "R", "B", "R", "G", "G")
= class(x)
m y <-factor( x)

s class(y)

e I
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= as.integer(y)

= levels(y)

n levels(y)[2]

= hlevels(y)

= levels( y)[ as.integer(y) ]
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gl( 5, 3) # factor levels up to 5 with repeats of 3

= gl(n=5k=3)

= class(gl(5,3))

= gl( 5,2, 13)

= gl(n=5k=2,length =13)

» is.factor( gI(5, 2, 13))

-35
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On 10/18, 2016

e Brand Apple HTC HTC ASUS ASUS

binlloi Model iPhone7 OneM8 OneS9 ZenFoneDeluxe ZenFoneZoom
=& (7o) Price 24500 21900 9990 8990 15990
BE () Screen 4.7 5 5 5.5 55
28 () Weight 138 160 158 170 185
sfEf® (GB) GB 32 16 32 16 64
HH#E (#£H H) |Date 20160916 20140328 20160617 20150827 20151201

-37
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On 10/18, 2016

s iB- BARNY RA > AT G g1 iF
2 - ] P Brand > 2 T OB E SRR TR

B #>) : Model » 2= § 7 B+ 8 03| HLF

2 - @F#cF] D Price s 2B T B A BOE TR

- B#cs)  Screen > k¥ I B E ¥ F R

- B#F|  Weight > 2% 7 B £ B aE £ T

s - BHA D GB kT B LW ars R TR

B#cs s Date > ¥ 7 B+ hp P F A

i 5x3 4E*L (matrix) : Number > 2% 7 B eni > ¥ %> £ §

= i1l
P

f 1
|

|
|

| 4
|

&R
2 - T (data.frame) : PhoneCheap ; »,I%_ TR B
10000 = eh < ear 7ol
E BV W~ B - 1@;@;51]:&,&;;:.;1& .

R R 2 o R A R s SO s

s BREFOEA 0 A A S R 0 FILRHER S 4G (pptx or pdf) -

NN

| |
S L S A S S A A A
|4
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