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BeTrpoennbie HaOOpBI JaHHBIX

data()



mtcars

head(mtcars,4)

## mpg ¢yl disp hp drat

## Mazda Rx4 21.9 6 160 110 3.90 2.620 16.46
## Mazda RX4 Wag 21.9 6 1leo 110 3.99 2.875 17.02
#i# Datsun 71@ 22.8 4 108 93 3.85 2.320 18.61
## Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44
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str(mtcars)

## 'data.frame':

mpg :
cyl

##
##
##
##
##
##
##
##
##
##
##

$
$

5 4 % B R bR B8 bR A

mtcars

disp:

hp

wt

gsec:

Va
dm

gear:
carb:

drat:

num
ALum
num
num
num
num
ALUm
num
num
ALum
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 ...
119 110 93 110 175 105 245 62 95 123 ...
3.9 3.9 3,85 3.08 3.15 2.76 3.21 3.89 3.92 3.92
2.62 2.88 2.32 3.21 3.44 ...
16.5 17 18.& 19.4 17 ...
ePellelelll...
111090000000 ...
444 3333444 ...
4411214224 ...



rownames(mtcars)

## [1] "Mazda RX4"

## [4] "Hornet 4 Drive"
## [7] "Duster 360"

## [10] "Merc 280"

## [13] "Merc 450SL"

## [16] "Lincoln Continental”
## [19] "Honda Civic"

## [22] "Dodge Challenger"”
## [25] "Pontiac Firebird"
## [28] "Lotus Europa”

## [31] "Maserati Bora"

mtcars

"Mazda RX4 Wag"
"Hornet Sportabout”
"Merc 24eD"

"Merc 280C"

"Merc 450SLC"
"Chrysler Imperial"
"Toyota Corolla"
"AMC Javelin"

"Fiat X1-9"

"Ford Pantera L"
"Volvo 142E"

"Datsun 716"
"Yaliant"

"Merc 230"

"Merc 450SE"
"Cadillac Fleetwood"
"Fiat 128"

"Toyota Corona"
"Camaro Z28"
"Porsche 914-2"
"Ferrari Dino"



mtcars

colnames(mtcars)

## [1] Ilmpgll Ilcylll Ildispll Ilhpll "dr'at" Ilw_tll Ilqsec VS am "gEEr""
## [11] "carb"



mtcars

table(mtcars$cyl)

#H
##* 4 6 8
##* 11 7 14



Br10op cTpok, cT0JIOII0B, SUeek

head(mtcars)

#it mpg cyl
## Mazda RX4 21.@ &
## Mazda RX4 Wag 21.@ 6
## Datsun 710 22.8 4
## Hornet 4 Drive 21.4 &
## Hornet Sportabout 18.7 8
## Valiant 18.1 6
tail{mtcars,7)

## mpg cyl di
## Flat X1-9 27.3 4 79.
## Porsche 914-2 26.90 4 12@.
## Lotus Europa 30.4 4 95,
## Ford Pantera L 15.8 8 351.
## Ferrari Dino 19.7 6 145.
## Maserati Bora 15.0 8 3@01.
## Volvo 142E 21.4 4 121.
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Br10op cTpok, cT0JIOII0B, SUeek

mtcars[12,2]
## [1] 8
mtcars[g, ]

## 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 © 4 2

mtcars[1:3,]

## 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.¢ 6 160 110 3.90 2.875 17.62 © 1 4 4
## Datsun 718 22.8 4 198 93 3.85 2.320 18.61 1 1 4 1



Br10op cTpok, cT0JIOII0B, SUeek

mtcars[,2]
## [l] 664 6868446688888844448888444¢8¢62814
mtcars[c(1,13),]

#i# mpg cyl disp hp drat wt qgsec vs am gear carb
## Mazda RX4 21.0 6 160.0 110 3.90 2.62 16.46 © 1 4 4
## Merc 4565L 17.3 8 275.8 180 3.07 3.73 17.60 © © 3 3

mtcars[c(1,3,7),2]

## [1] 6 4 8



Br10op cTpok, cT0JIOII0B, SUeek

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

## mpg cyl disp am
## Mazda RX4 21 6 160 1



JlobaBuTH cToJI0CIL K data frame

dim{mtcars)
## [1] 32 11

num <- 1:32
mtnew <- cbind(mtcars,num)
dim{mtnew)

## [1] 32 12
mtnew[30:32, ]

fi mpg cyl disp hp drat wt gsec vs am gear carb num
## Ferrari Dino 19.7 6 145 175 3.62 2.77 15.5 @ 1 5 6 30
## Maserati Bora 15.9 8 391 335 3.54 3.57 14.6 © 1 5 8 31
## Volvo 142E 21.4 4 121 19 4.11 2.78 18.6 1 1 4 2 32



Samanue

N3menuTsr M4 cTosI0I1a num



Bre10op maHHBIX II0 YCJIOBHUIO

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

## 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.©@ 6 160.0 110 3.90 2.875 17.02 © 1 4 4
## Hornet 4 Drive 21.4 6 258.0 11© 3.08 3.215 19.44 1 © 3 1
## Valiant 18.1 6 225.0 185 2.76 3.460 20.22 1 © 3 1
## Merc 280 19.2 6 167.6 123 3.92 3.449 18.30 1 © 4 4
## Merc 280C 17.8 6 167.6 123 3.92 3.449 18.990 1 © 4 4
## Ferrari Dino 19.7 6 145.0 175 3.62 2.770 15.5¢ @ 1 = 6



Bre10op maHHBIX 110 yciI0BUIO - %1n%

table{mtcars$cyl)

##
## 4 o6 8
## 11 7 14

vec <- ¢(4,8)
vec

# [1] 4 8

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

##
##* 4 8
## 11 14



Bre10op maxHHBIX 110 yesaoBuIoO - !(%1n%)

table{mtcars$cyl)

##
## 4 o6 8
## 11 7 14

vec <- ¢(4,8)
vec

# [1] 4 8

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

#H
## 6
##F 7



which

which(mtcars$mpg == 21)

# [1] 1 2

which(mtcars$wt == 3.215)

# [1] 4

which({rownames({mtcars) == 'Valiant')

# [1] 6



which

which.min({mtcars$qgsec)
## [1] 29
which.max(mtcars$qgsec)

## [1] ©



which

gsec_max <- which.max{mtcars$qsec)
gsec_max

## [1] 9
mtcars[which.max{mtcars$qsec), ]

#it mpg cyl disp hp drat wt gsec vs am gear carb
## Merc 230 22.8 4 140©.8 95 3.92 3.1522.9 1 @ 4 2

mtcars[qsec_max, ]

#it mpg cyl disp hp drat wt gsec vs am gear carb
## Merc 230 22.8 4 140©.8 95 3.92 3.1522.9 1 @ 4 2



JlobaBuTh cTpoky K data frame

dim{mtnew)
## [1] 32 12
mtnew[1, ]

#it mpg cyl disp hp drat wt gsec vs am gear carb num
## Mazda RX4 21 6 160 110 3.9 2.62 16.46 © 1 4 4 1

newcar <- data.frame(mpg=21, cyl=4, disp=166, hp=88,
drat=1, wt=2,qsec=16, vs=1,am=@, gear=4, carb=1, num=33)
mtnew< -rbind(mtnew, newcar)
rownames({mtnew)[33]<-"Lada"
mthew[30:33, ]

#i# mpg cyl disp hp drat wt gsec vs am gear carb num
## Ferrari Dino 19.7 6 145 175 3.62 2.77 15.5 © 1 5 6 30
## Maserati Bora 15.2 & 3@1 335 3.54 3.57 14.6 B 1 5 g8 31
## Volvo 142E 21.4 4 121 109 4.11 2.78 18.6 1 1 4 2 32
## Lada 2. 4 100 80 l1.00 2.00 16.06 1 © 4 1 33

dim{mtnew)

## [1] 33 12



CopTupoBKa

mtcars[order(mtcars$drat), ]

#H
#H
#H#
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#H
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Merc 456SLC
Hornet 4 Drive
Pontiac Firebird
Hornet Sportabout
AMC Javelin
Duster 360
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Maserati Bora
Ferrari Dino
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mpg cyl

18.

Do ® o W e BENWBE B BoW

1

= O 0 G0 G0 O O 0 O DGO O Oh

NO OO0 NE e ®

105
150
205
215
180
180
180
110
175
175
150
245
230
335
175

62

[nl
3
[ai]
r+

W W W W W W W W W W W W W

o o MNPRS00 W ] ]
LU TR S D U IS R LY 2 I Y o B - N o N I (R [ T U B o AT # 3
WO WU W W W W W W ow B o W W

wi

.460
.520
.250
424
.70
.730
. 780
.215
.845
.440
.435
.570
. 345
.570
770
.190

gqsec vs am gear carb

20.
16.
17.
17.
.40
17.
18.
.44
17.
17.
17.
15.
.42
14.
15.
20.

17

19

17

22
87
98
32

60
(=12

5
02
30
34

60
=1t
(=12

1

ko0 0 0 0 0 0 FP 0000 @

=

2 P P20 000 0000 &

3

oUW W W W W W W W W W W

(W 3 O v« JNN QN - N T LS S N D SCYRS 5 TR S T S TR - N (S



Pabora c mepemeHHBIMU

1s()

## [1] "mtnew" "newcar"” "num"

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

## character(e)



CoxpaHeH1e JaHHBIX

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



YUreHNre naHHBIX

mt< -read.table("../mtnew.tab", sep="\t", header=T)

head(mt)

i mpg cyl
## Mazda RX4 21.8 6
## Mazda RX4 Wag 21.8 6
## Datsun 710 22.8 4
## Hornet 4 Drive 21.4 6
## Hornet Sportabout 18.7 8
## vValiant 18.1 )

disp
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YUreHNre naHHBIX

mt< -read.table("../mtnew.tab",sep="\t", skip

head(mt)

i V1
## 1 Mazda RX4 Wag
it 2 Datsun 71
## 3 Hornet 4 Drive
## 4 Hornet Sportabout
## 5 Valiant
#H# 6 Duster 360
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YUreHNre naHHBIX

mt< -read. table("../mtnew.tab", sep="\t", header=T,skip = 2)

head(mt)

## Mazda.RX4.lWag
## 1 Datsun 71©
## 2 Hornet 4 Drive
## 3 Hornet Sportabout
## 4 Valiant
## 5 Duster 360
## 6 Merc 24@D

load('mtnew.RData')
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JlamHbBIE 0 KauecTBe BO3ayXa

head(airquality)

## Ozone Solar.R Wind Temp Month Day

## 1 41 199 7.4 67 5 1
## 2 36 118 8.0 72 5 2
##* 3 12 149 12.6 74 =) 3
## 4 18 313 11.5 62 5 4
## 5 NA NA 14.3 56 5 5
##* 6 28 NA 14.9 66 =) 6
dim{airquality)

## [1] 153 6



B uem npobsiema’?

mean (airquality$0zone)

## [1] NA



Pabora ¢ oTcyTcTBYIOIIIMY JaHHBIMU

NA - nponymienHoe 3HaueHue: 1s.na()

NaN - pe3ysbTaT HEJI0IIyCTIMOM
apudMeTHUUecKon onepalyun: 1s.nan()

NULL - orcyrcTrBHe cyobekTa: 1s.null()



Pabora ¢ oTcyTcTBYIOIIIMY JaHHBIMU

He YUYUTBIBATH OTCYTCTBYIOIIIHIE JTaAHHBIE

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

## [1] 42.12931

y,Z[aJII/ITb CTPOKH C OTCYTCTBYIOIITMMH JaHHBIMI

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

#% [1] 111 6
mean{air$0zone)

## [1] 42.0991



Pabora ¢ oTcyTcTBYIOIIIMY JaHHBIMU

is.na{airquality$0zone)

## [1] FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE TRUE FALSE
## [12] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
## [23] FALSE FALSE TRUE TRUE TRUE FALSE FALSE FALSE FALSE TRUE TRUE
## [34] TRUE TRUE TRUE TRUE FALSE TRUE FALSE FALSE TRUE TRUE FALSE
## [45] TRUE TRUE FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE
## [56] TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE TRUE FALSE
## [67] FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE TRUE FALSE FALSE
## [78] FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE FALSE
## [89] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
## [190©] FALSE FALSE TRUE TRUE FALSE FALSE FALSE TRUE FALSE FALSE FALSE
## [111] FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE TRUE FALSE FALSE
## [122] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
## [133] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
## [144] FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE



Pabora ¢ oTcyTcTBYIOIIIMY JaHHBIMU

sum(is.na(airquality$0zone))

# [1] 37



Pabora ¢ oTcyTcTBYIOIIIMY JaHHBIMU

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

## [1] S 18 25 26 27 32 33 34 35 36 37 39 42 43 45 46 52
## [18] 53 54 55 56 57 58 59 60 61 65 72 75 83 84 102 183 167
## [35] 115 119 150

anyNA(airquality$0zone)

## [1] TRUE



NaN

0/0

## [1] NaN



Y nasneuue cTos10110B

head(air, 3)

## Ozone Solar.R Wind Temp Month Day

## 1 41 190 7.4 67 5 1
## 2 36 118 8. 72 5 2
## 3 12 149 12.6 74 5 3

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

## Solar.R Wind Temp Month Day
## 1 199 7.4 67 5 1
## 2 118 8.0 72 5 2
## 3 149 12.6 74 5 3



