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[Tosryuniocs s 3antu B RStudio Ha kodomo?
ECTb JI1 BOIIPOCHI IO TOMAITHEMY 3a1aHUIO?
Hammomunyaro, 4yro 3ajgaHue N2o B KaK/I0M JOMalllHCM

3aJaHUU - IIPOPad0TaATh CAMOCTOSATEIbHO
MaTepuaabl JEKIIUN!



BeTpoennbie HA0OPHI TAHHBIX

data()



mitcars

head(mtcars,4)

## mpg cyl disp hp drat

## Mazda RX4 21.9 6 160 11© 3.90 2.620 16.46
## Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02
## Datsun 710 22.8 4 108 93 3.85 2.320 18.61
## Hornet 4 Drive 21.4 6 258 110 3.8 3.215 19.44
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str(mtcars)

## 'data.frame':

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

©“

B A A B R R A AR A

mpg :
eyl :
disp:
hp
drat:
wt
gsec:
VS
am
gear:
carb:

num
num
num

. num

num

. num

num

. num
« num

num
num

mitcars

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 ...
16.9 17 18.6 19.4 17 ...
eel1l1l0l1lel1l1ll...
ll1l100000080 ...
4443333444 ...
4411214224 ...



rownames(mtcars)

##
##
##
##
##
##
##
#i#
##
##
##

[1]

[4]

[7]
[10]
[13]
[16]
[19]
[22]
[25]
[28]
[31]

"Mazda RX4"
"Hornet 4 Drive"
“"Duster 360"

"Merc 280"

"Merc 450SL"
“Lincoln Continental”
"Honda Civic"
"Dodge Challenger"
"Pontiac Firebird"
“Lotus Europa"
"Maserati Bora"

mitcars

"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 710"
"Valiant"

"Merc 230"

"Merc 450SE"
"Cadillac Fleetwood"
"Fiat 128"
"Toyota Corona'
"Camaro Z28"
"Porsche 914-2"
"Ferrari Dino"



mitcars

colnames(mtcars)

## [1] llmpgll llcylll lldispll llhpll lldratll llw.tll llqsec
## [11] "carb"

Vs am "gear"



mitcars

table(mtcars$cyl)

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



Bbp100p CTPOK, CTOI0LIOB, TUEEK

head(mtcars)

## mpg cyl disp hp drat wt qsec vs am gear carb
## Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 © 1 - -
## Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.2 © 1 4 3
## Datsun 710 22.8 4 108 93 3.852.32018.61 1 1 4 1
## Hornet 4 Drive 21.4 6 258 110 3.8 3.215 19.44 1 © 3 1
## Hornet Sportabout 18.7 8 360 175 3.15 3.4490 17.02 © © 3 2
## Valiant 18.1 6 225 105 2.76 3.460 20.22 1 © 3 1
tail(mtcars,7)

#i# mpg cyl disp hp drat wt gsec vs am gear carb
## Fiat X1-9 27.3 4 79.0 66 4.08 1.935 18.9 1 1 3 1

## Porsche 914-2 26.0 4 120.3 91 4.43 2.140 16.7 © 1 5 2

## Lotus Europa 30.4 4 95.1 113 3.77 1.513 16.9 1 1 5 2

## Ford Pantera L 15.8 8 351.0 264 4.22 3.170 14.5 © 1 5 4

## Ferrari Dino 19.7 6 145.0 175 3.62 2.770 15.5 © 1 5 6

## Maserati Bora 15.0 8 301.0 335 3.54 3.570 14.6 © 1 5 8

## Volvo 142E 21.4 4 121.0 109 4.11 2.780 18.6 1 1 4 2



Bbp100p CTPOK, CTOI0LIOB, TUEEK

mtcars[12,2]

## [1] 8

mtcars[8, ]

e mpg cyl disp hp
## Merc 240D 24.4 4 146.7 62
mtcars[1:3,]

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

drat

3:89 3.19 26 1 ¢© -

hp drat
110 3.90 2.620 16.46 © 1
110 3.90 2.875 17.02 © 1
93 3.85 2.320 18.6% 1 1
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4
4
4
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4
4
1



Bbp100p CTPOK, CTOI0LIOB, TUEEK

mtcars[,2]
## [1] 66 468684466888888444488884448¢6284
mtcars[c(1,13),]

## mpg cyl disp hp drat wt qgsec vs am gear carb
## Mazda RX4 21.0 6 160.0 110 3.990 2.62 16.46 © 1 4 4
## Merc 450SL 17.3 8 275.8 180 3.7 3.73 17.60 © © 3 3

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

## [1] 6 4 8



Bbp100p CTPOK, CTOI0LIOB, TUEEK

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

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



JlobaBuTh cToa0elr K Data frame

dim(mtcars)
# [1] 32 11

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

## [1] 32 12
mtnew[30©:32, ]

it 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.@¢ 8 301 335 3.54 3.57 14.6 © 1 5 8 31
## Volvo 142E 21.4 4 121 109 4.11 2.78 18.6 1 1 4 2 32



Bb100p JaHHBIX 10 VCIOBUIO

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

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

mpg cyl
Mazda RX4 21.0 6
Mazda RX4 Wag 21.90 6
Hornet 4 Drive 21.4 6
Valiant 18.1 6
Merc 280 19.2 6
Merc 280C 17.8 6
Ferrari Dino 19.7 6

hp
110
110
110
105
123
123
175

drat
.90
.90
.08
.76
.92
.92
.62

W W w N w w w

N W w w whNhNN

wt

.620
.875
edD
.460
.440
.440
.770

qsec vs am gear carb
16.46 © 1 4
17.02
19.44
20.22
18.30
18.990
15:90
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BbI00D TAaHHBIX 110 YCJIOBHUIO - %in%

table(mtcars$cyl)

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

vec <- ¢(4,8)
vec

## [1] 4 8

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

#i#
##* 4 8
## 11 14



BpI00Op TaHHBIX 10 VCI0BHUIO - [(%in%)

table(mtcars$cyl)

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

vec <- c(4,8)
vec

## [1] 4 8

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

##
## 6
## 7



which

which(mtcars$mpg == 21)
# [1] 1 2
which(mtcars$wt == 3.215)
# [1] 4
which(rownames(mtcars) ==

## [1] 6

'Valiant')



which

which.min(mtcars$qgsec)

# [1] 29

which.max(mtcars$qgsec)

## [1] ©



which

gsec_max <- which.max(mtcars$qgsec)
gsec_max

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

## 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, ]

## 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 @© - 2



JlobaBuUTH CTPOKY K Data frame

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

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

newcar <- data.frame(mpg=21, cyl=4, disp=10@, hp=80,
drat=1, wt=2,qsec=16, vs=1,am=0, gear=4, carb=1, num=33)
mtnew< -rbind(mtnew, newcar)
rownames(mtnew)[33]<-"Lada"
mtnew[30:33, ]

## mpg cyl disp hp drat wt qsec vs am gear carb num
## Ferrari Dino 19.7 6 145 175 3.62 2.77 15.5 © 1 5 6 30
## Maserati Bora 15.0 8 301 335 3.54 3.57 14.6 © 1 5 8 31
## Volvo 142E 21.4 4 121 109 4.11 2.78 18.6 1 1 4 2 32
## Lada 21.0 4 100 80 1.00 2.00 16.0 1 © 4 1 33

dim(mtnew)

## [1] 33 12



mtcars[order(mtcars$drat), ]

g - g i i i i b b b g

b

##

Valiant
Dodge Challenger

Cadillac Fleetwood
Lincoln Continental

Merc 450SE

Merc 450SL

Merc 450SLC
Hornet 4 Drive
Pontiac Firebird
Hornet Sportabout
AMC Javelin
Duster 36©
Chrysler Imperial
Maserati Bora
Ferrari Dino

Merc 240D
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Pabora ¢ nepeMeHHbIMU

1s()

## [1] "mtnew" "newcar" "num

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

## character(9)



CoxpaHeHUe TaHHbIX

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")



UTreHne JaHHbIX

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

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

Mazda RX4
Mazda RX4 Wag
Datsun 71©
Hornet 4 Drive

mpg cyl disp

21.9
21.0
22.8
21.4

Hornet Sportabout 18.7

Valiant

18.1

6

6
4
6
8
6

160
160
108
258
360
77 4

11e
11e

93
11e
175
105

drat

N W ww ww

.90
.90
.85
.08
1D
.76

wt
2.620
2.875
2.320
3.215
3.440
3.460

gsec vs am gear carb

16.46
17.02
18.61
19.44
17.02
20.22
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UTreHne JaHHbIX

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

#i Vi V2 V3 V4 V5 V6
## 1 Mazda RX4 Wag 21.0 6 160 110 3.90
## 2 Datsun 710 22.8 4 108 93 3.85
##* 3 Hornet 4 Drive 21.4 6 258 110 3.08
## 4 Hornet Sportabout 18.7 8 360 175 3.15
## 5 Valiant 18.1 6 225 1@5 2.76
## 6 Duster 360 14.3 8 360 245 3.21

W w w w NN

2)

V7

+875
.320
+215
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V8 V9 V1o V11 V12
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15.84
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UTreHne JaHHbIX

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

## Mazda.RX4.Wag X21 X6 X160 X110 X3.9 X2.875 X17.02 X0 X1 X4 X4.1
## 1 Datsun 710 22.8 4 108.©0 93 3.85 2.320 18.61 1 1 4 i |
##* 2 Hornet 4 Drive 21.4 6 258.0 110 3.8 3.215 19.44 1 © 3 |
## 3 Hornet Sportabout 18.7 8 360.0 175 3.15 3.440 17.62 © © 3 2
##* 4 vValiant 18.1 6 225.0 1©5 2.76 3.460 20.22 1 © 3 1
## 5 Duster 360 14.3 8 360.0 245 3.21 3.57¢ 15.84 © © 3 -+
## 6 Merc 24eD 24.4 4 146.7 62 3.69 3.190 20.00 1 © 4 2

load('mtnew.RData')



JlJaHHbBIE 0 KaYyeCTBE BO3AyXac

head(airquality)

## Ozone Solar.R Wind Temp Month Day

## 1 41 190 7.4 67 5 1
## 2 36 118 8.0 72 2 2
## 3 12 149 12.6 74 5 3
##* 4 18 313 11.5 62 5 <4
## 5 NA NA 14.3 56 5 >
## 6 28 NA 14.9 66 5 6
dim(airquality)

## [1] 153 6



B gyeMm ripo0s1ema’?

mean (airquality$0zone)

## [1] NA



Pabora ¢ oTCyTCTBYIOIIUMU TaHHBIMU

NA - mponymieHHoe 3HaveHue: 1s.na()

NaN - pesyapraTt HemonycTUMOM
apudmMeTHYecKon omepanuu: 1s.nan()

NULL - orcyrcrBue cyobexTa: 1s.null()



Pabora ¢ oTCyTCTBYIOIIUMU TaHHBIMU

He yuyureiBaTh OTCYyTCTBYIOIIIHE JaHHBIE

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

## [1] 42.12931

Y nanuTh CTPOKH ¢ OTCYTCTBYIOIIUMH JaHHBIMHA

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

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

## [1] 42.0991



PaboTa ¢ 0TCyTCTBYIOIUMU 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
## [100] 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 ¢ oTCyTCTBYIOIIUMU TaHHBIMU

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

## [1] 37



Pabora ¢ oTCyTCTBYIOIIUMU TaHHBIMU

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

## [1] 5 10 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 84 102 103 107

## [35] 115 119 15@

anyNA(airquality$0zone)

## [1] TRUE



NaN

0/0

## [1] NaN



ViajgeHue cToa010B
head(air,3)

## Ozone Solar.R Wind Temp Month Day

##* 1 41 190 7.4 67 5 i
## 2 36 118 8.0 72 &
## 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



