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1 YwmciioBbie BEKTOPHI

[Tpocreiimuit BekTOP (pOCT COTPY/IHUKOB):

> x <- c(174, 162, 188, 192, 165, 168, 172)
[1] 174 162 188 192 165 168 172

CTpyKTypa BeKTOpa:

> str(x)

num [1:7] 174 162 188 192 165 168 172
NULL

IIpoBepka: «A BeKTOp JiT 9T07»:

> is.vector(x)

[1] TRUE

2 ®dakTOpbI

Tekcrosbrii (character) BekTop (IO COTPY/THUKOB):

> sex <- c("male", "female", "male", "male", "female'", "male",
+ ”male”)
[1] "male" "female" "male" "male" "female" "male" "male"
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> is.character(sex)
[1] TRUE

> is.vector(sex)
[1] TRUE

> str(sex)

chr [1:7] "male" "female" "male" "male" "female" "male"
NULL

CO,ILep)KI/IMOe TEKCTOBOI'O BEKTOpa:

> sex

[1] "male" "female" "male" "male" "female" "male"
> sex[1]

[1] "male"

> table(sex)

sex
female male
2 5

SamaéM dakTop:
> sex.f <- factor(sex)

[1] male female male male female male male
Levels: female male

> sex.f

[1] male female male male female male male
Levels: female male

I'paduk:

> plot(sex.f)

[,1]
[1,] 0.7
2,1 1.9

"male"



female male

Yro Takoe dakTop:

> is.factor(sex.f)
(1] TRUE

> is.character(sex.f)
[1] FALSE

> str(sex.f)

Factor w/ 2 levels "female","male": 2 1 2 2 1 2 2
NULL

JlocTyn K JaHHBIM:

> sex.f[5:6]

[1] female male
Levels: female male



> sex.f[6:7]

[1] male male
Levels: female male

> sex.f[6:7, drop = TRUE]

[1] male male
Levels: male

> factor(as.character(sex.f[6:7]))

[1] male male
Levels: male

[TpuBenenune k nudpoBOMy BHITY:
> as.numeric(sex.f)

[11 2122122
Emgé oun BekTOp (BeC COTPY/IHUKOB):
> w <- c(69, 68, 93, 87, 59, 82, 72)
[1] 69 68 93 87 59 82 72
[TocTpoenne rpaduka:
> plot(x, w, pch = as.numeric(sex.f), col = as.numeric(sex.f))
NULL
> legend("topleft", pch = 1:2, col = 1:2, legend = levels(sex.f))

$rect
$rectPw
[1] 5.993882

$rect$h
[1] 4.385668

$rectPleft
[1] 160.8

$rect$top
[1] 94.36



$text
$textPx
[1] 163.3208 163.3208

$textdy
[1] 92.89811 91.43622
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Emé o/n TeKcToBbIi BeKTOp (pasmMep MaeK COTPY/IHHUKOB):
> m <_ C(”L "’ IIS Il, ”XL H, IIXXL ll, "S "’ IIM”, "L ")
[1] HLH IIS" IIXL" IIXXLII IIS" ||M|| ||L||
> m.f <- factor(m)

[1] L S XL XXL S M L
Levels: L M S XL XXL

>m.f



[1J L S XL XXLsS M L
Levels: L M S XL XXL

ViopsimounBaeM TEKCTOBbIE JTaHHBIE:

> m.o <- ordered(m.f, levels = c("S", "M", "L", "XL", "XXL"))

[1] L S XL XLS M L
Levels: S < M < L < XL < XXL

> m.o

1] L S XL XXLsS M L
Levels: S < M < L < XL < XXL

3 IlpomyimenHabie JaHHBbIE

BekTop JaHHBIX ¢ TPOIYIEHHBIMU 3HAYEHUSIMU (BpEMsi HA COH) :

> h <- c(8, 10, NA, NA, 8, NA, 8)
[1] 8 10 NANA 8 NA 8

> h

[1] 8 10 NA NA 8 NA 8

Brraucaenne CpeIHEero ecjin €CTb IPOIIYINEHHbIE JTaHHbIC:

> mean (h)
[1] NA
> mean(h, na.rm = TRUE)
[1] 8.5
> mean (na.omit (h))
[1] 8.5
SaMeHa MPOIYIIEHHBIX JAHHBIX Ha CPEJIHee 0 BBIOODKE:
> h[is.na(h)] <- mean(h, na.rm = TRUE)
[1] 8.5
> h

(1] 8.0 10.0 8.5 8.5 8.0 8.5 8.0



4 Martpunsl
Marpurmpsr 2 X 2:
>m<- 1:4
[1] 123 4
> m
[1] 1 2 3 4
> ma <- matrix(m, ncol = 2, byrow = TRUE)
[,1]1 [,2]
[1,] 1 2
[2,] 3 4
> ma
[,11 [,2]
(1,] 1 2
[2,] 3 4

> str(ma)

int [1:2, 1:2] 132 4
NULL

> str(m)

int [1:4] 1 2 3 4
NULL

> mb <- m

[1] 1234

> mb

[11] 1234

> attr(mb, "dim") <- c(2, 2)
(11 2 2

> mb



[,11 [,2]
[1,] 1 3
[2,] 2 4
Marpuma 2 X 2 X 2:
> m3 <- 1:8
[1] 12345678
> dim(m3) <- c(2, 2, 2)

[1] 2 22

> m3

[,11 [,2]
[1,] 1 3
[2,] 2 4

[,11 [,2]
[1,] 5 7
[2,] 6 8
5 Chouckun
OOBIYHBIN CIIMCOK:

> 1 <- 1ist("R", 1:3, TRUE, NA, list("r", 4))

[[1]1]
[1] "R"

[[2]]
[1] 1 23

(311
[1] TRUE

[[41]
[1] NA



(0511
(611 0[1]]
[1] nrn

(0511 C[2]]
(1] 4

> 1

[[11]
[1] an

[[2]1]
(11 123

[[3]1]
[1] TRUE

[[411]
[1] NA

[[5]1]
([611([[1]]
[1] nrn

(0511 C[2]]
(1] 4

CrocobbI 1ocTyITa K JTaHHBIM:

> h[3]

[1] 8.5

> mal2, 1]
(11 3

> 1[1]

[[11]
[1] IIRII

> str(1[1])



List of 1
$ : chr "R"
NULL

> 1[[1]]
[1] "R"
> str(1[[1]1])

Chr IIR“
NULL

menosanue crmcka:

> names (1) <- c("first", "second", "third", "fourth", "fifth")
[1] "first" "second" "third" "fourth" "fifth"
> str(1$first)

Chr ||R||
NULL

menoBanne BEKTOPOB U MaTpPHUIL:

> names(w) <- c("Koma", "Xeusa", "llera", "Cama", "Karg", "Bacs",
+ ”)Kopa u)

[1] "KO.TIH" “)KeHH“ “HeTﬂ" "CaHIa" "KaTH" "BaCﬂ“ II)Kopall
> w

Kona Xema Ilers Cama KaTta Baca Xopa
69 68 93 87 59 82 72

> w["Xermg"]

XKens
638

> rownames(ma) <- c("al", "a2")
[1] "ai" "a2"

> colnames(ma) <- c("b1", "b2")
[1] "bi" "b2"

> ma

bl b2
al 1 2
a2 3 4

10



6 Tabuauibl JaHHBIX

[Ipumep TabUIbI TAHHBIX:

> d <- data.frame(weight = w, height = x, size = m.o, sex = sex.f)

weight height size sex
Komna 69 174 L male
Xens 68 162 S female
[leTa 93 188 XL male
Cama 87 192 XXL male
KaTa 59 165 S female
Baca 82 168 M male
Xopa 72 172 L male
> d

weight height size sex
Kona 69 174 L male
Xens 68 162 S female
[leTta 93 188 XL male
Cama 87 192 XXL male
Kata 59 165 S female
Bacsa 82 168 M male
Xopa 72 172 L male
> str(d)
'data.frame': 7 obs. of 4 variables:

$ weight: num 69 68 93 87 59 82 72
$ height: num 174 162 188 192 165 168 172
$ size : Ord.factor w/ 5 levels "S"<"M"<"L"<"XL"<..: 3145123
$ sex : Factor w/ 2 levels "female","male": 2 1 221 2 2
NULL

JocTyn K JaHHBIM TaOJIAIIHL:

> d$weight

[1] 69 68 93 87 59 82 72
> d[[1]]

[1] 69 68 93 87 59 82 72

> d[, 1]
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[1] 69 68 93 87 59 82 72
> d[, "weight"]
[1] 69 68 93 87 59 82 72

Br160p HYKHBIX KOJIOHOK:

> df, 2:4]

height size sex
Komnsa 174 L male
Xens 162 S female
[letsa 188 XL male
Cama 192 XXL male
Kara 165 female
Bacsa 168 M male
Xopa 172 L male

n

>d[, -1]

height size sex
Konsa 174 L male
Kensa 162 S female
[leTts 188 XL male
Cama 192 XXL male
Karsa 165 S female
Baca 168 M male
Xopa 172 L male

Bribopka [aHHBIX IO yCJIOBHIO:

> d$sex == "female"

[1] FALSE TRUE FALSE FALSE TRUE FALSE FALSE

> d[d$sex == "female", ]
weight height size sex

Xens 68 162 S female

KaTa 59 165 S female

CopTupoBKa, BHIOOPKH:

> d[order(d$sex, d$height), ]
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weight height size sex

Kensa 68 162 S female
Karsa 59 165 S female
Baca 82 168 M male
Xopa 72 172 L male
Komnsa 69 174 L male
[leTsa 93 188 XL male
Cama 87 192 XXL male

7 BekTopu3oBaHHbIE BbIYNCJIEHUS

[IpocTrie omeparun Ha  BEKTOPAMMT:

> w * 1000

Koma Xems Ilers Cama KaTta Baca Xopa
69000 68000 93000 87000 59000 82000 72000

ITukmbr:

> for (i in seq_along(w)) {
+ wli] <- w[i] * 1000
+ }

Xopa
72000

> w

Koma Xems Ilera Cama KaTra Baca Xopa
69000 68000 93000 87000 59000 82000 72000

Onepanyu ¢ MaTPUIIAMU:

> ma + mb

bl b2
al 2 5
a2 5 8

> 1:8 + 1:2
[1] 2 4 4 6 6 8 8 10

BekTopubie omepariym:

> apply(trees, 2, mean)
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Girth  Height  Volume
13.24839 76.00000 30.17097

> sapply(d, as.numeric)

weight height size sex

[1,] 69 174 3 2
[2,] 68 162 1 1
[3,] 93 188 4 2
(4,] 87 192 5 2
(5,] 59 165 11
(6,] 82 168 2 2
[(7,] 72 172 3 2

> by(d[, 1:2], d$sex, mean)

d$sex: female
weight height
63.5 163.5
d$sex: male
weight height
80.6 178.8

> lapply(d, is.factor)

$weight
[1] FALSE

$height
[1] FALSE

$size
[1] TRUE

$sex
[1] TRUE
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