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A 30 36

B 26 13

C 24 32

D 24 22

E 20 19

F 30 35

G 22 30
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> a <- 5

> a

[1] 5 

> ls()

[1] "a"

GEOSPATIAL BIG DATA LAB���

� � �
 � �
R

����

�

A 30 36

B 26 13

C 24 32

D 24 22

E 20 19

F 30 35

G 22 30

- 162 -



GEOSPATIAL BIG DATA LAB���

� �$�#����
 c()
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> midterm <- c(30, 26, 24, 24, 20, 30, 22)

> final = c(36, 13, 32, 22, 19, 35, 30)

> midterm

[1] 30 26 24 24 20 30 22

> final

[1] 36 13 32 22 19 35 30

> midterm + final

[1] 66 39 56 46 39 65 52
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> final = c(36, 13, 32, 22, 19, 35, 30)

> midterm

[1] 30 26 24 24 20 30 22

> final

[1] 36 13 32 22 19 35 30

> midterm + final

[1] 66 39 56 46 39 65 52
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� length( )

����

> x <- c(1, 2, 3, 4, 5)

> length(x)

[1] 5

> y <- c(10, 9, 8)

> length(y)

[1] 3
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� �
�

�

����

> midterm[5] <- 30

> midterm

[1] 30 26 24 24 30 30 22

> final[c(2, 6)] <- c(23, 25)

> final

[1] 36 23 32 22 19 25 30
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� � :

�

����

!�

> 1:10

[1] 1 2 3 4 5 6 7 8 9 10

> 10:1

[1] 10 9 8 7 6 5 4 3 2 1

> 1.5:7.5

[1] 1.5 2.5 3.5 4.5 5.5 6.5 7.5

> 1.5:7

[1] 1.5 2.5 3.5 4.5 5.5 6.5
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� � R

� �
 � �
 seq()

� seq() from	
to	
by 	
length.out

����

> x.seq <- seq(0, 1, by = .1)

> x.seq

[1] 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

> y.seq <- seq(0, 1, length.out = 11)

> y.seq

[1] 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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� seq() ����!-����� �
�

�

� �

����

> seq(0, 1, .1)

[1] 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

> seq(0, 1, 11)

[1] 0

> help(seq)
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� rep()

� rep() 	


�

����

> rep(1:4, 3)

[1] 1 2 3 4 1 2 3 4 1 2 3 4

> rep(1:4, c(2, 3, 2, 3))

[1] 1 1 2 2 2 3 3 4 4 4

> rep(1:4, each = 3)

[1] 1 1 1 2 2 2 3 3 3 4 4 4
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� 	

� �
	
 �

� �

����

logical � TRUE	
FALSE
numeric � � �	
�	
8�	
�0+	
8�02	
�((�(
complex 3+5i	
10+0i
character 	
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�
� �

� � 	


����

> b <- "Hello"

> e <- Hello

Error: object 'Hello' not found

> lv <- c(TRUE, FALSE, TRUE, TRUE)

> wv <- c(true, false, true, true)

Error: object 'true' not found
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� ��%&�� 	 � �

����

" #�

> num <- c(1, 2, 3, 4, 5)

> num

[1] 1 2 3 4 5

> mode(num)

[1] "numeric"

> num[4] <- "Four"

> num

[1] "1"    "2"    "3"    "Four" "5"   

> mode(num)

[1] "character"

GEOSPATIAL BIG DATA LAB���

�
�#���#��

� mode()

� � �


� TRUE � 	
FALSE �

� � � ( � �
(T��


� NA	
Inf	
-Inf	
NaN

����

" #�

����#�'
� @!-���#
� G�-&'�;
� G����#���
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� � NA @��
$��'� '�

����

> x <- c(34, 25, 27, 43, 29, 30)

> x

[1] 34 25 27 43 29 30

> mode(x)

[1] "numeric"

> x[2] <- NA

> x

[1] 34 NA 27 43 29 30

> mode(x)

[1] "numeric"
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�
� �
 � � � O0�
� � O0�6���

�
� � source()

� � load()

�
� � setwd()

� � getwd()

����

$
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�
� help() ?

� �
 ����'�^�
�
��%'�
�!�"�
 	

� �

� � #

����

$
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 ���>�

�

����

�6 Z��� �* N

�����000 + �0(

N
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�
� ���� + 1 �� ��
� 	
 G�=


� G�=�#�--�8��&�����"
$�'!���
 �#�'!-��

� � G�=
�

� read.table() read.csv()

����

fmd <- read.csv(file.choose(), header = TRUE)

GEOSPATIAL BIG DATA LAB���

����
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����

GEOSPATIAL BIG DATA LAB��


� �
�

� K

� � �

� head() tail()

� [] subset()

����

> fmd

...
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�
�

����

> x <- c(10, 20, 30, 40, 50)

> x[2]

[1] 20

> x[c(1, 3, 5)]

[1] 10 30 50

> x[4:5]

[1] 40 50

> x[]

[1] 10 20 30 40 50

- 178 -



GEOSPATIAL BIG DATA LAB���

� R
� ���"�;� � 	 �

����� 1 �

�
NA

����

> x[c(3, 6)]

[1] 30 NA

> x[1:(length(x)+3)]

[1] 10 20 30 40 50 NA NA NA

> x[0]

numeric(0)
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�
�

� ���


����

> x[-2]

[1] 10 30 40 50

> x[-c(1, 3, 5)]

[1] 20 40

> x[-(4:5)]

[1] 10 20 30

> x[-c(3, 6)]

[1] 10 20 40 50
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� ���"�;� �

� [] 	
TRUE
	
FALSE

����

> x <- c(10, 20, 30, 40)

> x[c(FALSE, TRUE, FALSE, TRUE)]

[1] 20 40

> x[c(TRUE, TRUE, TRUE, TRUE)]

[1] 10 20 30 40

> x[c(FALSE, FALSE, FALSE, FALSE)]

numeric(0)
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� []
R

����

> x[c(FALSE, TRUE)]

[1] 20 40

R

[ 	


[ � �

���#%#'���
�!'�����#%#'���
�!'��
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� 	
�
�

�
�

AAA&AAA
'
A�A
B

2 AAA&AAA
' AAC AA AAA

&AAA
'AAA
�AAA
BAAA

2
AAA&AAA
'
&
'

AAC AA
AAA'AAA
B
B
D

����

> c(1, 2, 3, 4) + c(1, 2)

[1] 2 4 4 6

��#%#'��� �!'� �&&'��"K

GEOSPATIAL BIG DATA LAB���

� �
 ��-&'�#��'%�

�

� �

����

> round(1:4 * pi, 4)

[1] 3.1416 6.2832 9.4248 12.5664

> round(pi, 1:4)

[1] 3.1000 3.1400 3.1420 3.1416

> rep(1:5, 5)

[1] 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

> rep(1:5, rep(5, 5))

[1] 1 1 1 1 1 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5 5 5 5
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� 	
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� �

����

> x[3 < 4]

[1] 10 20 30 40

> x[3 > 4]

numeric(0)

> x[c(1, 2, 3, 4) < 3]

[1] 10 20
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����
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& � �
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�
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����

> x[x < 30]

[1] 10 20

> x[(x >= 10 & x < 40)]

[1] 10 20 30

> x[!(x >= 10 & x < 40)]

[1] 40

GEOSPATIAL BIG DATA LAB���

� �#�'!-��	
 ���>�
�

� b 	
 c

� 	
 R
� R
� 	
 R

����

�

> fmd[,2]

[1] Swine   Cattle  Cattle Cattle Cattle ...

[12] Cattle  Cattle Cattle Cattle Cattle2 ...

[23] Swine   Swine Cattle  <NA>    Cattle2 ...

...
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�
�

� names()

����

�

> fmd$Type

[1] Swine   Cattle  Cattle Cattle Cattle ...

[12] Cattle  Cattle Cattle Cattle Cattle2 ...

[23] Swine   Swine Cattle  <NA>    Cattle2 ...

...

> names(fmd)

[1] "Address" "Type"    "Size"    "Result"  "Year“

[6] "Month"   "Day"     "x"       "y"
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� �

� K

� 	

�

����

�

> subset(fmd, Type == "Swine")

...

> fmd.swine <- subset(fmd, Type == "Swine")
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�

� R

� 	


����

> class(fmd.df)

[1] "data.frame"

> class(fmd.df[,9])

[1] "numeric"

> class(fmd.df$Address)

[1] "factor"

character factorR
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� � factor	


� � �
�

� �
 	
 	


� � ��
 	
 	


� �
 	


� �
 	
 	
 	
 	


�
	
factor() ordered()

����

 �
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� read.csv()

�
stringsAsFactors = FALSE

����

 �

> class(fmd$Address)

[1] "factor"

> fmd2 <- read.csv(file.choose(), header = TRUE, 

+   stringsAsFactors = FALSE)

> class(fmd2$Address)

[1] "character"
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� � 	

factor()

� � �
� �
 	
 � 0

����

> eyes <- c("hazel", "brown", "black", "brown")

> eyecol <- factor(eyes)

> eyes

[1] "hazel" "brown" "black" "brown"

> eyecol

[1] hazel brown black brown

Levels: black brown hazel
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�
� levels

����

> eyecol <- factor(eyes, levels = c("black", "brown",

"hazel", "blue"))

> eyecol

[1] hazel brown black brown

Levels: black brown hazel blue

> eyecol2 <- factor(eyes, levels = c("black", "brown"))

> eyecol2

[1] <NA>  brown black brown

Levels: black brown
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� 	

�

� 	


� levels()

����

> eyecol

[1] hazel brown black brown

Levels: black brown hazel blue

> levels(eyecol)

[1] "black" "brown" "hazel" "blue" 
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� ordered()

� 	

� ordered() �'�$�'��

� G�=

	


����

> pain <- ordered(c("low", "medium", "medium", 

"high"),

levels = c("low", "medium", "high"))

GEOSPATIAL BIG DATA LAB�
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�

� � � <

� is.factor() is.ordered()
O

����

> eyecol

[1] hazel brown black brown

Levels: black brown hazel blue

> pain

[1] low medium medium high

Levels: low < medium < high
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> eyecol[1:3]

[1] hazel brown black

Levels: black brown hazel blue

> eyecol[pain > "medium"]

[1] brown

Levels: black brown hazel blue

> pain[eyecol == "brown"]

[1] medium high  

Levels: low < medium < high
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����

> eyecol == "black"

[1] FALSE FALSE TRUE FALSE

> eyecol < "black"

[1] NA NA NA NA

Warning message:
In Ops.factor(eyecol, "blue") :
< not meaningful for factors
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> substring(fmd$Address, 5, 10)[1:10]

[1] "an-ri," "a-ri, " "byeong" "gyang-" "ae-ri,"

[6] "u-ri, " "ong-ri" "ri, Da" "ngwol-" "eon-ri"

> nchar(fmd$Address)

Error in nchar(fmd$Address) : 'nchar()' requires a 
character vector
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�

� paste()

� ��&�#�� 	
sep

����

> paste("The result is:", fmd$Result)

[1] "The result is: Negative"

[2] "The result is: Negative"

...

> paste("Hello", "World", sep = ", ")

[1] "Hello, World"
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�

write.csv()

����

> fmd.pos <- fmd[fmd$Result == "Positive",]

> nrow(fmd.pos)

[1] 65

> write.csv(fmd.pos, file = "d:/test/fmd_positive.csv")
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� G�=

� � �6��� save()

	
load()

����

> save(fmd.pos, file = "d:/test/fmd_positive.RData")

> rm(fmd.pos)

> load(file = "d:/test/fmd_positive.RData")
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