. nA3Bea
AQHAJIU3

ACQHHDIX Beeaenue B 6a3oBblii R

Pabora ¢ AdHHbIMU TabnuyHoro TMna

-~ poHO
UHTENNeKT

Axacracua Xapuxosa
Jlexuyna 2 - 2022






Data Frame
Kaﬂ,pbl AdHHbIX WK AaHHbIE Taﬁnmuoro BUAad




JlaHHble TabnuyHoro BUAA

[lepemeHHble
|

A

~ Name Age_month Weight_g Color Sex Group
o< RO01 3 320 White F Case
§ R002 4 300 White M Control
% 3 RO03 10 NA Grey M Control
g : R0O04 2 280 Grey F Case
L(% RO05 NA 440 White F Control
L RO06 15 500 Grey M Case




Data frame

a <- c(5,4,8)
b <- c('a','b","'c")
h <- c(T,F,T)
g <- c(1.5,2.5,3.7)



Data frame

a <- c(5,4,8)
b <-c('a','b",'c")
h <- c(T,F,T)
g <- c(1.5,2.5,3.7)

df <- data.frame(a,b,h)



Data frame

a
b
h
g

<-
<-
<-
‘-

B 1 2 : TRUE
a

c('a’. b, e

R
C

c(1.5,2.5,3.7)

df <- data.frame(a,b,h)

df



Data frame

a <-
b <-
h <-
g <-

c(5,4,8)
c('a','b','c")
c(T,F,T)
c(1.5,2.5,3.7)

df <- data.frame(a,b,h)

df

df <- data.frame(a = c(5,4,8),

df

b=c(|al)'b',-|cl))
h = C(T)F)T)J
g = c(1.5,2.5,3.7))

o b~ U o

0 ~ U o

b h
a TRUE
b FALSE
c TRUE
b h g
a TRUE 1.5
b FALSE 2.5
c TRUE 3.7



Data frame

a <- c(5,4,8) ab h
b < c('a','b', c") 5 a TRUE
h <= o(T,F,T) 4 b FALSE
g <- c(1.5,2.5,3.7) 8 ¢ TRUE
df <- data.frame(a,b,h)
df ab h g
5 a TRUE 1.5

df <- data.frame(a = c(5,4,8), 4 b FALSE 2.5

b=c(a,'b','c"), 8 ¢ TRUE 3.7

h = c(T,F,T),

g = ¢(1.5,2.5,3.7)) 'data.frame’: 3 obs. of 4 variables:
df $ a: num 5 4 8
str(df) $ b: Factor w/ 3 levels "a","b","c": 1 2 3

$ h: logi TRUE FALSE TRUE
$ g: num 1.5 2.5 3.7



Data frame

a <- c(5,4,8) ab h
5 o " T T 5 a TRUE
b < o(TET) 4 b FALSE
g <- c(1.5,2.5,3.7) 8 ¢ TRUE
df <- data.frame(a,b,h)
df ab h g
5 a TRUE 1.5

df <- data.frame(a = c(5,4,8), 4 b FALSE 2.5

b=c(a,'b','c"), 8 ¢ TRUE 3.7

h = c(T,F,T),

g = ¢(1.5,2.5,3.7)) '"data.frame’: 3 obs. of 4 variables:
df $a: num 548
str(df) $ b: Factor w/ 3 levels "a","b","c": 1 2 3
dim(df) $ h: logi TRUE FALSE TRUE

$ g: num 1.5 2.5 3.7

[1] 3 4



Data frame

a <- c(5,4,8) ab h
O ot s 5 a TRUE
) (TR 4 b FALSE
g <- c(1.5,2.5,3.7) 8 ¢ TRUE
df <- data.frame(a,b,h)
df ab h g
5 a TRUE 1.5

df <- data.frame(a = c(5,4,8), 4 b FALSE 2.5

b=c(a,'b','c"), 8 ¢ TRUE 3.7

h = c(T,F,T),

g = ¢(1.5,2.5,3.7)) '"data.frame’: 3 obs. of 4 variables:
df $a: num 548
str(df) $ b: Factor w/ 3 levels "a","b","c": 1 2 3
dim(df) $ h: logi TRUE FALSE TRUE
colnames(df) $ g: num 1.5 2.5 3.7

[1] 3 4

[1] "a" "b" "h" "g"



Data frame

a <- c(5,4,8)
b <- c('a','b','c")

h <- c(T,F,T)

g <- c(1.5,2.5,3.7)

df <- data.frame(a,b,h)
df

df <- data.frame(a = c(5,4,8),
b=c(a','b','c"),
h = c(T,F,T),
g = c(1.5,2.5,3.7))

df

str(df)

dim(df)

colnames(df)

rownames (df)

o b~ U o
Nn o 0 O

0 ~ U o
n o o o

'data.

$ a:
$ b:
$ h:
$ 8:

[1] 3

TRUE
FALSE
TRUE

h g
TRUE 1.5
FALSE 2.5
TRUE 3.7

frame': 3 obs. of 4 variables:

num 5 4 8

Factor w/ 3 levels "a","b","c":

logi TRUE FALSE TRUE
num 1.5 2.5 3.7

4

[1] "a" "b" "h" "g"

[1] ™2™ "2™ "3"

123



Data frame

a <- c(5,4,8)
b <-c('a','b",'c")

h <- c(T,F,T)

g <- c(1.5,2.5,3.7)

df <- data.frame(a,b,h)
df

df <- data.frame(a = c(5,4,8),
b=c(a','b','c"),
h = c(T,F,T),
g = ¢(1.5,2.5,3.7))

df

str(df)

dim(df)

colnames(df)

rownames (df)

head(df)

o b~ U o
Nn o 0 O

0 ~ U o
n o o o

'data.

$ a:
$ b:
$ h:
$ 8:

[1] 3

TRUE
FALSE
TRUE

h g
TRUE 1.5
FALSE 2.5
TRUE 3.7

frame': 3 obs. of 4 variables:

num 5 4 8

Factor w/ 3 levels "a","b","c":

logi TRUE FALSE TRUE
num 1.5 2.5 3.7

4

[1] "a" "b" "h" "g"

[1] ™2™ "2™ "3"

ab
15a
4 b
38c

h g
TRUE 1.5
FALSE 2.5
TRUE 3.7

123



BcTpoenHble Habopbl AaHHbIX
data()

?mtcars



mtcars

head(mtcars,4)
mpg cyl disp hp drat wt gsec vs am gear carb
Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 © 1 4 4
Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 22.8 4 108 93 3.85 2.320 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 @ 3 1

str(mtcars)

'data.fra
mpg :
cyl
disp:
hp
drat:
wt
gsec:
Vs
am
gear:
carb:

R - R - R - A L VL o N T SR -2

me':

num
num
num
num
num
num
num
num
num
num
num

32 obs. of 11 variables:

21 21 22.8 21.4 18.7 18.1 14.3 24.4 22.8 19.2 ...

6646868446 ...
160 160 108 258 360 ...
110 110 93 110 175 105 245 62 95 123 ...

3.9 3.9 3.85 3.08 3.15 2.76 3.21 3.69 3.92 3.92 ...

2.62 2.88 2.32 3.21 3.44 ..
16.5 17 18.6 1 7 ...

P Woe R
N W e
P Wwe R
hAwoo

9.4 1
111...
000 ...
4 4 4
224

PR
AP Proe
R AR R



mtcars

colnames(mtcars)

[1] "mpg" "cyl" "disp" "hp"
[11] "carb™

table(mtcars$cyl)

lldratll llwtll

"gsec

VS

am

llgear‘ll



Data frame - Gpe3bl

dim(mtcars)
[1] 32 11

head(mtcars,4)

mpg cyl

Mazda RX4 21.0 6
Mazda RX4 Wag 21.0 6
Datsun 710 22.8 4
Hornet 4 Drive 21.4 6

mtcars[3,6]

[1] 2.32

disp hp drat wt qgsec
160 110 3.90 2.620 16.46
160 110 3.90 2.875 17.02
108 93 3.85 2.320 18.61
258 110 3.08 3.215 19.44

Vs am gear carb

0o 1

0o 1
1 1
1 0

4

4
4
3

4

4
1
1



Data frame - Gpe3bl

mtcars[8, ]

mpg cyl disp hp
Merc 240D 24.4 4 146.7 62

mtcars[1:3,]

mpg cyl disp

Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 1e8

drat
3.69 3.19

hp drat

wt gsec vs am gear carb

20 1 0 4 2

wt gsec vs am gear carb

110 3.90 2.620 16.46 © 1 4 4
110 3.90 2.875 17.02 © 1 4 4
93 3.85 2.320 18.61 1 1 4 1

mtcars[ '"Mazda RX4',c('mpg', 'cyl")]

mpg cyl
Mazda RX4 21 6



Data frame - Gpe3bl

mtcars[8, ]

mpg cyl disp hp drat wt gsec vs am gear carb
Merc 240D 24.4 4 146.7 62 3.69 3.19 20 1 0 4 2

mtcars([,3]

[1] 160.0 160.0 108.0 258.0 360.0 225.0 360.0 146.7 140.8 167.6 167.6 275.8
[13] 275.8 275.8 472.0 460.0 440.0 78.7 75.7 71.1 120.1 318.0 304.0 350.0
[25] 400.0 79.0 120.3 95.1 351.0 145.0 301.0 121.0



Data frame - Bbibop AaHHbIX N0 ycnoBuio

mtcars[mtcars$cyl > 4 & mtcars$cyl < 8,]

mpg cyl disp hp drat wt gsec vs am gear carb
Mazda RX4 21.0 6 160.0 110 3.90 2.620 16.46 © 1 4 4
Mazda RX4 Wag 21.0 6 160.0 110 3.90 2.875 17.02 0 1 4 4
Hornet 4 Drive 21.4 6 258.0 110 3.08 3.215 19.44 1 © 3 1
Valiant 18.1 6 225.0 105 2.76 3.460 20.22 1 © 3 1
Merc 280 19.2 6 167.6 123 3.92 3.440 18.30 1 0 4 4
Merc 280C 17.8 6 167.6 123 3.92 3.440 18.90 1 0 4 4
Ferrari Dino 19.7 6 145.0 175 3.62 2.770 15.50 0 1 5 6

10



Data frame - Bbibop AaHHbIX N0 ycnoBuio

table(mtcars$cyl) 4 6 8
11 7 14

10



Data frame - Bbibop AaHHbIX N0 ycnoBuio

table(mtcars$cyl) 4 6 8
vec <- c(4,8) 11 7 14
vec

[1] 4 8

10



Data frame - Bbibop AaHHbIX N0 ycnoBuio

table(mtcars$cyl)

vec <- c(4,8)

vec

mt <- mtcars[mtcars$cyl %in% vec, ]
table(mt$cyl)

4 6 8
11 7 14

[1] 4 8

4 8
11 14

10



Data frame - Bbibop AaHHbIX N0 ycnoBuio

table(mtcars$cyl)

vec <- c(4,8)

vec

mt <- mtcars[mtcars$cyl %in% vec, ]
table(mt$cyl)

mt <- mtcars[!(mtcars$cyl %in% vec),]
table(mt$cyl)

4 6 8
11 7 14

[1] 4 8

4 8
11 14

10



Y1enue 1 3anuch




CoxpaHeHve AaHHbIX

write.table(mtcars, file="'mtnew.tab', quote=T, col.names = T, row.names=T, sep="\t')
write.csv(mtcars, file="mtnew.csv')
save(mtcars, file='mtnew.RData')

12



YreHne AaHHDLIX

mt <- read.table('mtnew.tab', sep="\t")

head(mt)

mpg cyl disp hp drat wt gsec vs am gear carb
Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 0 1 4 4
Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02 © 1 4 4
Datsun 710 22.8 4 108 93 3.85 2.320 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0 3 1
Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02 © 0O 3 2
Valiant 18.1 6 225 105 2.76 3.460 20.22 1 0 3 1



YreHne AaHHDLIX

mt <- read.table('mtnew.tab', skip=2)
head(mt)

Vi V2 V3 V4 V5 V6 V7 V8 V9 Vie Vi1 Vvi2
1 Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02 © 1 4 4
2 Datsun 710 22.8 4 108 93 3.85 2.320 18.61 1 1 4 1
3 Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 © 3 1
4 Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02 © (%] 3 2
5 Valiant 18.1 6 225 105 2.76 3.460 20.22 1 © 3 1
6 Duster 360 14.3 8 360 245 3.21 3.570 15.84 © © 3 4

14



YreHne AaHHDLIX

mt <- read.table('mtnew.tab', skip=2,

head(mt)

Mazda.RX4.Wag

1 Datsun 710
2 Hornet 4 Drive
3 Hornet Sportabout
4 Valiant
5 Duster 360
6 Merc 240D

X21 X6

22.
21.
18.
18.
14.
24,

P wWwE NP

H o0 o0 O b

X160 X110
108.0 93
258.0 110
360.0 175
225.0 105
360.0 245
146.7 62

Ewe nonesHble napameTpsbl:

dec =".

comment.char = "#"

stringsAsFactors

header=

X3.9 X2
.85
.08
.15
.76
.21
.69

w whNnhwww
w w wwwnhN

T)

.875 X17

.320
.215
.440
.460
.570
.190

.02 X0 X1 X4 X4.
18.
19.
17.
20.
15.
20.

61
44
02
22
84
00

1

P OR O®R

1

OO0 000

4

A wWwwww

NDRRNNRRR

15



YreHne AaHHDLIX

MNmMmeHa KONoHOK:;

Ilmpg" II1II lldisp nerl llhp" Ilhp" "Wt" "qSeC" "VS" Ilamll llgear" "Carb"

mt <- read.table( 'mtnew_ver2.tab', sep="\t')

head(mt)
mpg X1 disp.new hp hp.1 wt gsec vs am gear carb

Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 0 1 4 4
Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 22.8 4 108 93 3.85 2.320 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 © 3 1
Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02 © © 3 2
Valiant 18.1 6 225 105 2.76 3.460 20.22 1 0 3 1

colnames(mt)

[1] Ilmpgll IIXlII lldisp.newll llhpll "hp.l“ IIWtII

[7] "gsec" Vs am "gear" "carb"



RData

rm(list=1s())
1s()

character(0)

load( 'mtnew.RData")
1s()

[1] "mtcars"

17



[lonesHble GpYHKLMK




Coptuposka

ml <- mtcars[order(mtcars$qgsec), ]
m2 <- mtcars[order(mtcars$qsec, decreasing = T),]

head(ml, 3)

mpg cyl disp
Ford Pantera L 15.8 8 351
Maserati Bora 15.0 8 301
Camaro Z28 13.3 8 350

head(m2, 3)

mpg cyl disp
Merc 230 22.8 4 140.8
Valiant 18.1 6 225.0

Toyota Corona 21.5 4 120.1

hp
264
335
245

hp
95
105
97

drat
4.22
3.54
3.73

drat
3.92
2.76
3.70

w

w

wt gsec vs am gear carb

.17 14.56 0 1 5 4
.57 14.660 0 1 5 8
.84 15.41 0 © 3 4

wt gsec vs am gear car

.150 22.90 1 © 4
.460 20.22 1 © 3
.465 20.01 1 © 3

b
2
1
1

19



Oxpyrnenue

x <- ¢(1,3,5,9,2,3)
mean(x)

[1] 3.833333
round(mean(x), 3)

[1] 3.833
round(mean(x),1)

[1] 3.8

He Hy>XXHO yKa3sblBaTb MHOIO 3HAKOB MOCIEe 3andATOW, eCrin 3TO He HeCeT rnyboKoro cmeicna

20



Oxpyrnenue

round(3.5, 9)
[1] 4

round(3.4, 9)
[1] 3

round(3.6, 9)

[1] 4

21



which

mtcars[1:3,1:3]

mpg cyl disp
Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 108

21



which

mtcars[1:3,1:3]
which(mtcars$mpg == 21)

mpg cyl disp
Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 108

[1] 1 2

21



which

mtcars[1:3,1:3]
which(mtcars$mpg == 21)
mtcars$mpg == 21

mpg cyl disp
Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 108

[1] 1 2

[1] TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[13] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[25] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

21



which

mpg cyl disp
Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 108

mtcars[1:3,1:3]

which(mtcars$mpg == 21)
mtcars$mpg == 21
which(colnames(mtcars) == 'disp"')

[1] 1 2

[1] TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[13] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[25] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[1] 3



which

mtcars[1:3,1:3]

which(mtcars$mpg == 21)
mtcars$mpg == 21
which(colnames(mtcars) == 'disp"')
which.min(mtcars$qgsec)

mpg cyl disp
Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 108

[1] 1 2

[1] TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[13] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[25] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[1] 3

[1] 29

21



which

mtcars[1:3,1:3]

which(mtcars$mpg == 21)
mtcars$mpg == 21
which(colnames(mtcars) == 'disp"')
which.min(mtcars$qgsec)
which.max(mtcars$qgsec)

mpg cyl disp
Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 108

[1] 1 2

[1] TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[13] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[25] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[1] 3

[1] 29

[1] 9

21



which

mtcars[1:3,1:3]

which(mtcars$mpg == 21)
mtcars$mpg == 21
which(colnames(mtcars) == 'disp"')
which.min(mtcars$qgsec)
which.max(mtcars$qgsec)

mpg cyl disp
Mazda RX4 21.0 6 160
Mazda RX4 Wag 21.0 6 160
Datsun 710 22.8 4 108

[1] 1 2

[1] TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[13] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[25] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[1] 3

[1] 29

[1] 9

21



Pabora ¢ nponyieHHbIMK JaHHbIMU




JlaHHble 0 KayecTBe BO3AYXa

head(airquality)

A U A W N R

Ozone Solar.R Wind Temp Month Day

41
36
12
18
NA
28

190 7.4
118 8.0
149 12.6
313 11.5
NA 14.3
NA 14.9

67
72
74
62
56
66

5

(%2 BV BV BV ]

A U A W N R

22



JlaHHble 0 KayecTBe BO3AYXa

Ozone Solar.R Wind Temp Month Day

head(airquality) 1 ” 190 7.4 & s 1
str(airquality) 2 36 118 8.0 72 5 2
3 12 149 12.6 74 5 3
4 18 313 11.5 62 5 4
5 NA NA 14.3 56 5 5
6 28 NA 14.9 66 5 6
'data.frame’: 153 obs. of 6 variables:

$ Ozone : int 41 36 12 18 NA 28 23 19 8 NA ...

Solar.R: int 190 118 149 313 NA NA 299 99 19 194 ...
Wind :num 7.4 8 12.6 11.5 14.3 14.9 8.6 13.8 20.1 8.6 ...
Temp : int 67 72 74 62 56 66 65 59 61 69 ...

Month : int 5555555555 ...
Day :int 12345678910 ...

AR AR



JlaHHble 0 KayecTBe BO3AYXa

Ozone Solar.R Wind Temp Month Day

head(airquality)
str(airquality) 1 4 190 7.4 67 5 1
mean(airquality$0zone) 2 36 118 8.0 72 5 2
3 12 149 12.6 74 5 3
4 18 313 11.5 62 5 4
5 NA NA 14.3 56 5 5
6 28 NA 14.9 66 5 6
'data.frame’: 153 obs. of 6 variables:

$ Ozone : int 41 36 12 18 NA 28 23 19 8 NA ...

$ Solar.R: int 190 118 149 313 NA NA 299 99 19 194 ...

$ Wind :hum 7.4 8 12.6 11.5 14.3 14.9 8.6 13.8 20.1 8.6 ...
$ Temp . int 67 72 74 62 56 66 65 59 61 69 ...

$ Month : int 5555555555 ...

$ Day :int 12345678910 ...

[1] NA



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

NA - nponyuweHHoe 3Ha4yeHue: is.na()
NaN - pesynstaTt HegonycTMMon apugmeTnyeckon onepaumm: is.nan()
NULL - otcyTtctBue cybbekTa: is.null()

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

He yuyutbiBaTh OTCYTCTBYIOLWME AAHHbIE

1] 42.12931
mean(airquality$0zone, na.rm = T) [1] 3

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

YnanuTtb CTPOKU C OTCYTCTBYHOLLMMU JaHHbIMU
Ynansetca BCA cTtpoka!

dim(airquality) [1] 153

air <- na.omit(airquality)

6

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

YnanuTtb CTPOKU C OTCYTCTBYHOLLMMU JaHHbIMU
Ynansetca BCA cTtpoka!

dim(airquality) [1] 153
air <- na.omit(airquality)

dim(air) (1] 111

6

6

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

YoannTb CTPOKM C OTCYTCTBYOLWMMWU AaHHbLIMU

Ynansetca BCA cTtpoka!

dim(airquality) [1] 153 6
air <- na.omit(airquality)
dim(air) [1] 111 6
mean(air$0zone)

[1] 42.0991

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

YoannTb CTPOKM C OTCYTCTBYOLWMMWU AaHHbLIMU

Ynansetca BCA cTtpoka!

dim(airquality)

air <- na.omit(airquality)
dim(air)

mean(air$0zone)
mean(airquality$0zone, na.rm = T)

[1] 153 6
[1] 111 6
[1] 42.0991

[1] 42.12931

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

. . . 1] FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE TRUE
air <- head(airquality,10) [1] S > S > v > S > S U

is.na(air$0zone)

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

. . . [1] FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE TRUE
air <- head(airquality,10)
is.na(air$0zone)

sum(is.na(air$0zone)) [1] 2

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

. . . 1] FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE TRUE
air <- head(airquality,10) [1] S > S > v > S > S U

is.na(air$0zone)
sum(is.na(air$0zone)) [1] 2
which(is.na(air$0zone))

[1] 5 1o

23



Pabora ¢ oTCyTCTBYIOLMMM JaHHBIMU

. . . 1] FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE TRUE
air <- head(airquality,10) [1] S > S > v > S > S U

is.na(air$0zone)

sum(is.na(air$0zone)) [1] 2

which(is.na(air$0zone))

anyNA(air$0zone) [1] 5 1e
[1] TRUE

23



0/0

[1] NaN

24



Yaanexue cronbuios

head(air,3)

Ozone Solar.R Wind Temp Month Day

1 41 190 7.4 67 5 1
2 36 118 8.0 72 5 2
3 12 149 12.6 74 5 3

air$0zone = NULL
head(air, 3)

Solar.R Wind Temp Month Day

1 19 7.4 67 5 1
2 118 8.0 72 5 2
3 149 12.6 74 5 3

25



Cnuvcku

26



Cnucku
MO)KHO XPaHNTb AaHHble Pa3HOIro Tuna

L <- list("A",c(1,2),30)
L

[[11]
[1] "A"

[[2]]
[1] 1 2

[[3]]
[1] 30
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Cnucku
MO)KHO XPaHNTb AaHHble Pa3HOIro Tuna

L <- list("A",c(1,2),30)
L

print('L1")
L1 <- list(L,40)
L1

[[11]
[1] "A"

[[2]]
[1] 1 2

[[3]]
[1] 30

[1] "La1"

([1]]
([1]1002]]
[1] "A"

[[1110[2]]
[1] 1 2

[[1110031]
[1] 30

[[2]]
[1] 40
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Cnucku
HOGaBHeHMGHOBOR)SHeMeHTa

L[[4]] <- 'new_element'
L

[[11]
[1] "A"

[[21]
[1] 1 2

[[31]
[1] 30

[[4]1]

[1] "new_element"

26



Cnuncku

Cpesbil

[[11]
[1] "A"

[[2]]
[1] 1 2

[[3]]
[1] 30

[[4]1]

[1] "new_element"

26



Cnuncku

Cpesbil

L[3]

[[11]
[1] "A"

[[2]]
[1] 1 2

[[3]]
[1] 30

[[4]1]

[1] "new_element"

[[1]]
[1] 30

26



Crvcku
Cpesbl

L
L[3]
L[[3]1]

[[11]
[1] "A"

[[2]]
[1] 1 2

[[3]]
[1] 30

[[4]1]

[1] "new_element"

[[1]]
[1] 30

[1] 30
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Cnuncku

L1

[[11]
[[113[1]]
[1] "aA"

[[111002]]
[1] 1 2

[[111003]]
[1] 30

[[2]]
[1] 40

26



Cnuncku

L1
L1 [[1]]

[[11]
[[113[1]]
[1] "aA"

[[111002]]
[1] 1 2

[[111003]]
[1] 30

[[2]]
[1] 40

(111
[1] "A"

[[21]
[1] 1 2

[[3]]
[1] 30

26



Cnuncku

L1
L1 [[1]]
L1 [[1]] [[=2]1]

[[11]
[[113[1]]
[1] "aA"

[[111002]]
[1] 1 2

[[111003]]
[1] 30

[[2]]
[1] 40

(111
[1] "A"

[[21]
[1] 1 2

[[3]]
[1] 30

[1] 1 2
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Cnuncku

L1
L1 [[1]]
L1 [[1]] [[21]

[[11]
[[113[1]]
[1] "aA"

[[111002]]
[1] 1 2

[[111003]]
[1] 30

[[2]]
[1] 40

(111
[1] "A"

[[21]
[1] 1 2

[[3]]
[1] 30

[1] 1 2

26



Cnuncku

L <- list(10,20)

26



Cnuncku

L <- list(10,20)
L

[[1]]
[1] 10

[[2]]
[1] 20
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Cnuncku

L <- list(10,20)
L
L$abc <- 123

[[1]]
[1] 10

[[2]]
[1] 20

26



Cnuncku

L <- list(10,20)
L

L$abc <- 123

L

[[1]]
[1] 10

[[2]]
[1] 20
[[1]]

[1] 10

[[2]]
[1] 20

$abc
[1] 123

26



Cnuncku

L <- list(10,20)
L

L$abc <- 123

L

names (L)

[[1]]
[1] 10

[[2]]
[1] 20
[[1]]

[1] 10

[[2]]
[1] 20

$abc
[1] 123

[1] ™"

"abc"
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Cnuncku

L <- list(10,20)
L

L$abc <- 123

L

names (L)

LL[3]]

[[1]]
[1] 10

[[2]]
[1] 20
[[1]]

[1] 10

[[2]]
[1] 20

$abc
[1] 123

[1] ™"

[1] 123

"abc"

26



Cnuncku

L <- list(10,20)
L

L$abc <- 123

L

names (L)

LI[3]1]

L$abc

[[1]]
[1] 10

[[2]]
[1] 20
[[1]]

[1] 10

[[2]]
[1] 20

$abc
[1] 123

[1] ™"

[1] 123

[1] 123

"abc"

26



Cnuncku

L <- list(10,20)
L

L$abc <- 123

L

names (L)

LI[3]1]

L$abc

L[['abc']]

[[1]]
[1] 10

[[2]]
[1] 20
[[1]]

[1] 10

[[2]]
[1] 20

$abc
[1] 123

[1] " " "abc"

[1] 123

[1] 123

[1] 123
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Lluknbl
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Lluknbl

Uuknbl B R meaneHHble!

MoxxHO npuaymaTb, Kak 00onTuUch 6e3 uukna

vec <- c(1:3)
vec + 1

[1] 2 3 4

28



for

for(year in c(2010:2015)){
print(paste('The year is', year))
¥

[1] "The year is 2010"
[1] "The year is 2011"
[1] "The year is 2012"
[1] "The year is 2013"
[1] "The year is 2014"
[1] "The year is 2015"



for

mt <- mtcars
head(mt,2)

mpg cyl disp hp drat

Mazda RX4 21 6 160 110 3.9 2.620 16.46 0 1
Mazda RX4 Wag 21 6 160 110 3.9 2.875 17.02 0 1

for(i in 1:nrow(mt)){
mt$new[i] <- in2

mpg cyl disp hp drat wt gsec

¥

head(mt,4)
Mazda RX4 21.0 6
Mazda RX4 Wag 21.0 6
Datsun 710 22.8 4
Hornet 4 Drive 21.4 6

160 110 3.90 2.620 16.46
160 110 3.90 2.875 17.02
168 93 3.85 2.320 18.61
258 110 3.08 3.215 19.44

wt gsec vs am gear carb

VS am gear carb new

0o 1

0o 1
1 1
1 0

4

4
4
3

4 1
4 4
1 9
1 16
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Jlenexve

5/2
[1] 2.5
5%%2

[1] 1

31



for + if

mt <- mtcars
for(i in 1:nrow(mt)){
if((i%%2) == 0){
mt$new[i] = i~2
mt$type[i] = 'even'
}
else{
mt$new[i] = i~3
mt$type[i] = 'odd’
}
}

mt[1:4,(ncol(mt)-5):ncol(mt)]

VS am gear carb new type

Mazda RX4 0 1
Mazda RX4 Wag © 1
Datsun 710 1 1
Hornet 4 Drive 1 ©O

4

4
4
3

4

4
1
1

1 odd
4 even
27 odd
16 even
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ifelse

Description ifelse returns a value with the same shape as test which is filled with elements selected
from either yes or no depending on whether the element of test is TRUE or FALSE.
Usage ifelse(test, yes, no)

v = ¢(14,7,6,9,2)
ifelse(v %% 2 == 1,"odd","even")

[1] Ilevenll lloddll llevenll "Odd" "even"
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for + if + break

X <- c(1, 4, 6, 3, 7, 2, 3, 9)
for(val in x){

if (val == 3){

break

¥

print(val)

b

[1] 1
[1] 4
[1] 6
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for + if + break

x <- c(1, 4, 6, 3, 7, 2, 3, 9)
for(val in x){

if (val == 3){

break

}
print(val)

}

[1] 1
[1] 4
[1] 6

x[1:(which(x == 3)[1] - 1)]

[1] 146

[nsa sekTtopa gnuHon 10000
Time difference of 0.4777727 secs - C LUKIIOM

Time difference of 0.03518772 secs - 6e3 yukna
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for + if + next

X <- c(1, 4, 6, 3, 7, 2, 3, 9)
for(val in x){

if (val == 3){

next

¥

print(val)

b

[1]
[1]
[1]
[1]
[1]
[1]

O NN DR
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for + if + next

x <- c(1, 6, 3, 3, 9)
for(val in x){

if (val == 3){

next

}

print(val)
}
[1] 1
[1] 6
[1] 9

x[x != 3]
[1] 169

[nsa sekTtopa gnuHon 10000
Time difference of 1.005887 secs - ¢ umknom

Time difference of 0.03425145 secs - 6e3 yukna
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while

ixk-1

while (i < 6){
print(i)
i= i+l

}

[1]
[1]
[1]
[1]
[1]

uuh wN R
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CnyyaitHas MaTpuua

set.seed(123)
mt <- matrix(sample(1:5,10000,replace=T),ncol=10)
dim(mt)

[1] 1000 10
mt[1:5,1:5]

(.11 [,2] [,3] [,4] [,5]
4 4

[1,] 3 5 1
[2,] 3 4 4 1 2
[3,] 2 2 3 2 3
[4,] 2 4 1 4 5
[5,] 3 5 2 4 2
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CnyyaitHas MaTpuua

colnames(mt) <- paste("D",1l:ncol(mt),sep="_")

rownames(mt) <- paste("Stud",l:nrow(mt),sep=".")
head(mt)

D1D2D3D4D5D6D7D8D9D 10
Stud.1 3 4 5 4 1 1 5 1 5 1
Stud.2 3 4 4 1 2 3 5 1 3 3
Stud.3 2 2 3 2 3 3 5 5 1 3
Stud.4 2 4 1 4 5 2 3 5 5 2
Stud.5 3 5 2 4 2 3 5 1 3 1
Stud.6 5 4 5 5 1 1 5 3 3 4
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CO3AaTb BEKTOP U3 CPEAHUX MO CTOJlﬁlI,aM mt
JlaBaiiTe cHayana co34aAuM BEKTOp HY)XHON AJIMHDI, 3an0HuM NA

X <- rep(NA,ncol(mt))
length(x)

[1] 10
X

[1] NA NA NA NA NA NA NA NA NA NA
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Co3patb BEKTOp U3 CPEAHMX MO cronbuam mt
Tenepb 3anoHUM CO3aHHbIi BEKTOP CpeAHUMM

for(i in 1:ncol(mt)){
x[1i] <- mean(mt[,i])

}

X

[1] 2.985 2.987 2.966 2.954 2.974 3.003 2.960 2.938 2.989 2.962
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Mynkumu cemeiictaa apply




apply

X.2 <- apply(mt,2,mean)
X

[1] 2.985 2.987 2.966 2.954 2.974 3.003 2.960 2.938 2.989 2.962

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
2.985 2.987 2.966 2.954 2.974 3.003 2.960 2.938 2.989 2.962

a <- apply(mt,1,sum)
a[l:6]

Stud.1 Stud.2 Stud.3 Stud.4 Stud.5 Stud.6
30 29 29 33 29 36
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|lapply

Bo3ppayaer cnucox

x <- list(a=1,b=1:3,d=10:100)
lapply(x, FUN = length)

$a
[1] 1

$b
[1] 3

$d
[1] 91
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sapply

Bospatiaer BeKTop (ec/M He nosyyaeTcs - CNMCOK)

x <- list(a=1,b=1:3,d=10:100)
sapply(x, FUN = length)

=
w o
= Q
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