F R

4- Data Structure

£ RPEAERRHERENERSBS "W, e sBEERNME (vec-
tor), 46/ (matrix), FE%] (array), 13 (Lists), BFHMEZE (data frames) SEITHE
EEERENHEA (function) %. R &R REARER —ERHERE, R Y
fEH) & K45 (data structure) EEH # & (dimensionality), 1-D, 2-D, or p-D %)
R ITCER R (mode) BFRIEMREE Y (ATE TR HREREN).

4.1 R4 Data Structure

VIR 44 (structure) PTG EE S JEA! (atomic) B dRE A (recursive). EE 4
1 (atomic object) BRI &, 5, 7%, R REAYGERE, REEHUEHE
[A] =X (mode) KT R, #EfE (marix) B [#5 (array) thH & HRERH T
R, F—mE, 2R i @Y JRTTENNES, BE—8(E (scalar), AlIRGER
BE TR E.

YEE A 1% (recursive object) BFIZ (list), EFHEZE (data frame), B = (func-
tion) . SEEAYEEERE (BE) TREX, HMA, "expression”, "name",
"symbol" R EER Y. FHKATES node O ATAAREBMHNER. &

OMEH (2018): BE 4t st



2 4.2 JFAR M1 Atomic Object

B3k 4.1.

*4.1: R BRI
HEE FIE M 2EM

Dimensionality Homogeneous Heterogeneous

1-D vector list
2-D matrix data frame
p-D array

4.2 FAR 1 Atomic Object

R FIREAYHZRE, & (vector) RHESHRER (mode) TR,
HiA& %A% (no dimension) B4 7, FERIEAREK (basic mode) H numeric
(single 2 double), integer, logical, complex 8 character, . & R #/xR[A
BV, HEREREERE R Console ##E HBEFILER [number] HIIRAES
BETRER, RAERETREZKAEMHRIAIE (position), 40, [k] Fx
TEFERZ IR RAYEE k (EAIEZ TR,

> ## atomic object
> ## vector
> x.vec <- 1:30 # numerical
> x.vec
[1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
[21] 21 22 23 24 25 26 27 28 29 30
> ## left side with [20]
> ## means x.vec[20] the 20th element
> flavors.vec <- c("chocolate", "vanilla", "strawberry") # character
> flavors.vec
[1] "chocolate" ‘"vanilla" "strawberry"
> z.vec <- c(T, F, F) # logic

O
WNFROWOWOONOUIERWN -

> z.vec
14 [1] TRUE FALSE FALSE

%51 (matrix) ¥ HE & HEEIRTTEBEKE —H# (2-dimension) ER14, 12
A DU AR TR B — R & B . R EREEY S, n, ] HIRERSETERE
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i, R ERE TR 25 m F (row) BIALE; [, n] HBEEER
TETLR BT, R E TR R 2 5 n i (column) HIATE.

> ## atomic object
> ## matrix
> X.vec <_ c(lla" "bll IICII Ildll llell llf")
. s 3 3 3 s
> x.vec
[1] "all ||b|l "C" lldll Ilell llfll
> y.mat <- matrix(x.vec, nrow = 2, ncol = 3)

> y.mat
[,11 [,2]1 [,3]
[1,] "a" "c" "e"
10 [2,1 "b" na" nf"
11 > #
12 > y.mat <- matrix(x.vec, nrow = 2, ncol = 3, byrow = T)
13 > y.mat
14 [,1] [,2] [,3]
15 [1,1 "a" "p" et
16 [2,] "a" ‘"e" nfn
17 > #
18 > x.mat <- matrix(1:6, nrow = 2, ncol = 3)
19 > dimnames(x.mat) <- list(c("A1", "A2"),
20 c("B1", "B2", "B3"))
21 > x.mat
22 B1 B2 B3
23 a1 1 3 5
24 a2 2 4 6

OOV WN -

25 > #

26 > m.dat <- matrix(c(l, 2, 3, 11, 12, 13),

27 nrow = 2, ncol = 3, byrow = TRUE,

28 dimnames = list(c("rowl", "row2"),

29 c("Cc.1", "C.2", "C.3")))
30 > m.dat

31 c.1 C.2 C.3

32 rowt 1 2 3
33 row2 11 12 13

1% (array) ¥t b A & HRRIREAA TTRAA R p-HEB R4, L R] DS
TRE—ERER - R BUR S-ERTIYIE m x n x k, [m, , 1 HBRERS
TETLR IR, FRIERETLRAERMEIN Y25 m 5 (row) 89L&, [, n, ]
HIRFERR TR NI, FRERETTREZEI W25 n M (column) #YfL
B, IR [, k] om 3-HEBFIRIEE 1, 2-HE i FE .

1 > ## atomic object
2 > ## array
3 > a.vec <- 1:24
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4 > a.vec
5[1]123456789101112131415161718192021
6 [22] 22 23 24

7 > b.arr <- array(a.vec, dim = c(4, 3, 2),

8 dimnames = list(c("x1", "x2", "x3", "x4"),
9 C("yl" s lly2ll s lly3ll) .

10 c("z1i", "z2")))

11 > v.arr

12 s, 2zl

13 yl y2 y3
14 x1 1 5 9
15 x2 2 6 10
16 x3 3 7 11
17 x4 4 8 12
18 s s 22

19 yl y2 y3
20 x1 13 17 21
21 x2 14 18 22
22 x3 15 19 23
23 x4 16 20 24

4.3 JEIE AR 1% Recursive Object

RE R 1 (recursive object) BFI3R (list), ERHEZR (data frame), K= (func-
tion) &. SEEAYEEEEE (BE) TRER, HMA, "expression”, "name",
"symbol" FRIEERYMG. TRV B BERMERYHE AEKX (mode) A2
"list", A FIERZ "function". FHKIIES mode() FILLHKREE
PRI

7% (list) ZHERHER—EYE, Isit &2 —ARFHRNRER K, 50 list
HTTRMER RA (component). THAHRIIERFHIEFHLT (component) &KF 24
4, BERIBD 2B IEFH (order sequence), ERIFK BRI TEER, BEEE
R, B—EA BB YRR AR, B2, BE—E G HE2 R,
AU BLAE B i R RS T R E R AR RO ZE AR A

1 > ##### recursive object

2 > ## list

3 > x.vec <- 1:4

4 > y.vec <- c("Male", "Female")
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5 > z.mat <- matrix(1:9, nrow = 3, ncol = 3)
6 > xyz.list <- list(x.vec, y.vec, z.mat)
7 > xyz.list

8 [[11]

9 1111234

10 r[r211

11 [1] "Male" "Female"
12 [[31]

13 [,11 [,2]1 [,3]
14 11,1 1 a 7
15 [2,] 2 5 8
16 13,1 3 6 9
17 >

18 > ## get the elements in a list
19 > xyz.1list[1]

20 [[11]

21 111234

22 > xyz.list[2]

23 [[11]

24 [1] "Male" "Female"
25 > xyz.1ist[3]

26 [[11]

27 [,11 [,2]1 [,3]
28 11,] 1 A
29 [2,] 2 5 8
30 3,1 3 6 9
31 >

32 > ## give some names
33 > xyz.list <- list(A.name = x.vec, B.name = y.vec, C.name
34 > xyz.list

35 $A.name

36 111 1234

37 $B.name

38 [1] "Male" "Female"
39 $C.name

40 [,11 [,2]1 [,3]
41 11,] 1 4 7
42 [2,] 2 5 8
43 [3,] 3 6 9
44 > xyz.list$A.name
45 [11 1234
46 > xyz.list$B.name
47 [1] "Male" "Female"
48 > xyz.1ist$C.name
49 [,11 [,2] [,3]
50 11,1 14 7
51 [2,] 2 5 8
52 [3,] 3 6 9
53 >

> ## function
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55 > mode(mean)
56 [1] "function"

FHRHES (data frame) M2 —1H 2-HEE BIFIR, Bzt s AERMEZRYE,
HEE— "7 (row)” RRMERIEE (subject), B— “#fL (column)” FKRWF5E

iDp=d 8

1 > ## data frame = list

2 > id.vec <- c(1, 2, 3, 4)

3 > age.vec <- c(35, 55, 45, 25)

4 > sex.vec <- c("Male", "Male", "Female", "Female")
5 > disease.vec <- c("Yes", "No", "No", "Yes")
6 > x.df <- data.frame(id = id.vec,

7 age = age.vec,

8 sex = sex.vec,

9 disease = disease.vec)
10 > x.df
11 id age sex disease
12 1 1 35 Male Yes
13 2 2 55 Male No
14 3 3 45 Female No
15 4 4 25 Female Yes

16 > x.df$age

17 [1] 35 55 45 25

18 > x.df$disease

19 [1] Yes No No Yes
20 Levels: No Yes

21 >

4 4 P HE R Mode of Object

R YMETCHER) R (mode) 5375 #EAME X (basic mode) 8 ALK (complex
mode). R FIREARYIMER 0 & (vector). MEMNITLEZHEEMHE EAERK (basic
mode) KITEEARK, H 45 (matrix), (% (array) #9735 AT A E B BH — Y EAE
FAEA. 7 R A LABE AR mode O ZREBMFRISERL.

R YMETTERR AR (basic mode) FESEE

1. "numeric", B{ER (BEHA), & "single" HIFHEEA B "double" (EiGHE
FER,
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2. "integer", BE(ME (BRFFFAIEE).
3. "logical", #HEH (true or false), X TRUE (T) B{ FALSE (F) 23, (L] X
& 180 (4R T B F).

4. "complex", fEEA.
5. "character", 3 FHI 8¢ FHEM, BERARE X FHRAM 255 ().

R 4T R #2384 X, (complex mode), A& "1ist", "expression", "name",
"symbol" B "function" . 4 (matrix), %] (array), Rl BRI ENHEE, B
F|F (lists), Bz (function) BERHEZE (data frames) . (ETYHER AT IR BA &
pEE

> ## mode of object

> # vector

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

> mode(x.vec) # check mode

[1] "numeric"

> y.vec <- c("Hello", "What’s your name?", "Your email?")
> mode (y.vec)

[1] "character"

> z.vec <- ¢(F, T, T, F, F)

10 > mode(z.vec)

11 [1] "logical"

12 > x.complex <- 8+3i

13 > mode(x.complex)

14 [1] "complex"

15 > # matrix

16 > x.mat <- matrix(c(l, 5, 3, 7, 4, 9), nrow = 2)
17 > mode(x.mat)

18 [1] "numeric"

19 > # array

20 > a.vec <- c(1:24)

21 > b.arr <- array(a.vec, dim = c(4, 3, 2),

O OIRNUT = WN =

22 dimnames = list(c("x1", "x2", "x3", "x4"),
23 C("yl", "y, nysn),
24 c("z1", "z2")))

25 > mode(b.arr)
26 [1] "numeric"

27 > # list

28 > x.num <- c(1, 3, 6)

29 > y.char <- c("chocolate", "vanilla", "strawberry")

30 > xy.list <- list(x.num.name = x.num, y.char.name = y.char)
31 > mode(xy.list)
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32 [1] "list"

33 > # data frame

34 > data(Puromycin) # load Puromycin data frame
35 > mode(Puromycin) # # check Puromycin mode

36 [1] "list"

37 > # function

38 > mode (mean)

39 [1] "function"

40 > mode(var)

41 [1] "function"

4.5 P HE A Type of Object

Y A (type) EEES KK AE (vector), HilE (matrix), [E%| (array), B+
(factor), 5115% (list), B\ (function) B2 ERHEZR (data frame) %. [ &, FifE 6
R %713 2 L S R A R (basic mode) BITCRAARK. (M=, &Gk 2 [ 7
A XA #53 B numeric (single B2 double), (BUE, BEfFHEE B FRERE),
integer (%), logical (i#4E), complex (f2#), #l character (XF) %, £ R
AT DMERARR typeof ) REBWHHIER, typeof () B mode () THEEFEIL.

> ## type of object

> # vector

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

> typeof (x.vec)

[1] "double"

> y.vec <- c("Hello", "What’s your name?", "Your email?")
> typeof (y.vec)

[1] "character"

> z.vec <- ¢(F, T, T, F, F)

10 > typeof(z.vec)

11 [1] "logical"

12 > x.complex <- 8+3i

13 > typeof (x.complex)

14 [1] "complex"

15 > # matrix

16 > x.mat <- matrix(c(l, 5, 3, 7, 4, 9), nrow = 2)
17 > typeof (x.mat)

18 [1]1 "double"

19 > # array

20 > a.vec <- c(1:24)

21 > v.arr <- array(a.vec, dim = c(4, 3, 2),

OO WN -
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22 dimnames = list(c("x1", "x2", "x3", "x4"),
23 C("yl", ||y2u’ "yB"),

24 C(nzln’ 1Z2")))

25 > typeof (b.arr)

—_

6 [1] "integer"

7 > # list

8 > x.num <- c(1, 3, 6)

9 > y.char <- c("chocolate", "vanilla", "strawberry")

0 > xy.list <- list(x.num.name = x.num, y.char.name = y.char)
1 > typeof(xy.list)

2 [1] "list"

3 > # data frame

4 > data(Puromycin) # load Puromycin data frame
5 > typeof (Puromycin)

6 [1] "list"

7 > typeof (mean)

8 [1] "closure"

9 > typeof (var)

0 [1] "closure"

4.6 MR E Length of Object

YIER) & Z (length) EEY{ER # X (mode) B EZEA 44 (property),
B BE XNBE—EYHER “NEBX” (intrinsic attributes). VIHEE BIE
2, B ViR G, ARl B [ B RERFTETTRIEE, L 2-HEE ARk, B
3-HEEE Y, RREREMEERNEHE ZTME (product). 71X ZREHNEERT
KBS (component) K E, H2 ERHERME L RENERZ “HRAL
HH"” (number of columns). (FAKRIET length ) AILLEBEMHRE. REB
0 B IN—EEaTREY)W, RER NULL ERE&T.

> ## length of object

> # vector

> x.vec <- 1:10

> length(x.vec)

[1]1 10

> # matrix

> x.vec <- c("a", "b", "c", "d", "e", "f")

> y.mat <- matrix(x.vec , nrow = 2, ncol = 3)
> length(y.mat)

[1] 6

OO WN -
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11 > # array
12 > a.vec <- 1:24
13 > z.arr <- array(a.vec, dim = c(4, 3, 2))
14 > 1ength(b.arr)
15 1] 24
16 > # 1list
17 > x.vec <- 1:4
18 > y.vec <- c("Male", "Female")
19 > z.vec <- matrix(1:9, 3, 3)
20 > xyz.list <- list(x.vec, y.vec, z.vec)
21 > length(xyz.list)
22 111 3
23 > # data frame = list
24 > id.vec <- c(1, 2, 3, 4)
25 > age.vec <- c(35, 55, 45, 25)
26 > sex.vec <- c("Male", "Male", "Female", "Female")
27 > disease.vec <- c("Yes", "No", "No", "Yes")
28 > x.df <- data.frame(id = id.vec,
29 age = age.vec,
30 sex = sex.vec,
31 disease = disease.vec)
32 > x.df
33 id age sex disease
341 1 35 |Male Yes
352 2 55 |Male No
36 3 3 45 Female No
37 4 4 25 Female Yes

38 > length(x.df)
39 111 4
40 > # data frame

41 > data(Puromycin) # load Puromycin data frame

42 > head(Pur
43 conc rat
44 1 0.02 7
45 2 0.02 4
46 3 0.06 9
47 4 0.06 10
48 5 0.11 12
49 6 0.11 13
50 > 1ength(p
51 [11 3

omycin)

e state
6 treated
7 treated
7 treated
7 treated
3 treated
9 treated
uromycin)

4.7 a8 B Class

—{ltg

Vi BB, IR B A (class), B3 (list) B2 ERHEZR (data
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frame) HJ type #/2 list, {2 75 B BEHESR 19 class AIANE, ERHMEZR #HEH
HANERR, 2—EEEHEECREN list. WERERHE R ETEREE.
FERITT LIGE R B RERR I, 68 R RIRY 5 S84 THRAE. I, B — B8
RIRERMELE, Rl E& LUR A R FNED, Glanftt Ak =#84 print O @i*]‘ E~
ERHMEZE M R AR FIEN 7 B, (EARER list AFIEIA 5. HHERR “@

X (generic function), BIEEFE VHER, &6 KR IERER. WJZZD
summary () ¥ —BHREAER (Im() B9ERIEEHERE, H KR summary () % *ﬁ%f?
MR (Im()) B2 EEARMEIERIE g1n O RUBMERKMER. AT B class O #5
EYMERER], 5 R unclass O Mk—EY 5T

1 > #### class
2 > # vector
3 > x.vec <- 1:10
4 > class(x.vec)

5 [1] "integer"

6 > # matrix

7 > x.vec <- c("a", "b", "c", "d", "e", "f")
8 > y.mat <- matrix(x.vec , nrow = 2, ncol = 3)
9 > class(y.mat)

10 [1] "matrix"

11 > # array

12 > a.vec <- 1:24

13 > z.arr <- array(a.vec, dim = c(4, 3, 2))

14 > class(z.arr)

15 [1] "array"

16 > # 1ist

17 > x.vec <- 1:4

18 > y.vec <- c("Male", "Female")

19 > z.vec <- matrix(1:9, 3, 3)

20 > xyz.list <- list(x.vec, y.vec, z.vec)

21 > class(xyz.list)

22 [1] "1ist"

23 > # data frame

24 > data(Puromycin) # load Puromycin data frame
25 > class(Puromycin)

26 [1] "data.frame"

27 > # function

28 > class(mean)

29 [1] "function"

30 > class(glm)

31 [1] "function"
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4.8 1FE M Attributes of Object

VIR Bt (attribute) 2298 JE W B (non-intrinsic attribute), ¥4 B4 Az
AR BRI (class), matrix B array HIHEE (dimen-
sion, dim) matrix 5 array FJ#£E % (dimnames), matrix B array F{i7 4 (row
name), #1I% (column name), [AEITTEH I FIERH S 4 (names()), EFHEZ
BH % (row.names()), £ (comment) .

HHAKAIED attributes ) R EIE—{A list, I list R HYMGENTEZNIEAN
TEBIEF I R FI3. Bl AR RNIER attr O, HARKEEMEEEN BN,
R EME—1E list B4R E T EE BB AT,

1 attr(obj)
2 attr(x, which, exact = FALSE)

HAFER attr O WEI8E

® X: 45014345.

e which: i A class, comment, dim, dimnames, names, row.names and
tsp.

i AN #8 % attr (object, name) AJDAFAGERR EREME. BB METREMN
flER L7/ ING, ARV BIER R MMERMNERELTS. & 4.2 BrERYHR
EHEMNE, £ 4.3 ErEEERYHE &R

—HK IR A I ISR E B, B ZHEAE G 4 vector, ma-
trix, array, list BB (B BIHE B B 478, dimnames ().

1 > #### attribute of object

2 > ## vector

3 > x.vec <- 1:3

4 > names(x.vec)

5 wuLL

6 >x.vec <- c(a=1,b=2, c =3)
7 > names(x.vec)

8 [1] "a" "b" "c"
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9 >
10 > ## assign/change just one name
11 > names(x.vec)[2] <- "B"
12 > x.vec
13 a B ¢
14 123
>

class(x.vec)

16 [1] "numeric"

17 >

18 > ## vector

19 > x.vec <- 1:10

20 > attr(x.vec, "my_attribute") <- "This is a vector"
21 > attr(z.vec, "my_attribute")
22 [1] "This is a vector"

23 > attributes(x.vec)

24 $my_attribute

25 [1] "This is a vector"

27 > names(x.vec)

28 NULL

29 > str(x.vec)

30 atomic [1:10] 1 23456 7 8 9 10

31 - attr(*, "my_attribute") = chr "This is a vector"
32 > str(attributes(x.vec))
33 List of 1

34 s my_attribute: chr "This is a vector"

35 > attributes(x.vec[1])

36 NULL

37 >

38 > ## vector

39 > structure(l:3, my_attribute = "This is a 3-element vector")
40 111123

41 attr(,"my_attribute")

42 [1] "This is a 3-element vector"

B I a4 AR B P4 (row name) B ML 4 (column name), AJ L

A RIES rownames () B colnames ().

> ## matrix

> x.vec <- c("a", "b", "c", "d", "e", "f")

> y.mat <- matrix(x.vec , nrow = 2, ncol = 3)
> class(y.mat)

[1] "matrix"

> attr(y.mat, "dim")

[1] 2 3

> attributes(y.mat)

$dim

[1] 2 3

R OOVWONANUIEWN =

[
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12 > str(y.mat)
13 chr [1:2, 1:3] "a" "b" "c" "d" "e" "M
14 >
15 > ## matrix
16 > x.mat <- matrix(1:6, nrow = 2, ncol = 3)
17 > dimnames(x.mat) <- list(c("A1", "A2"),
18 c("B1", "B2", "B3"))
19 > dim(x.mat)
20 11 2 3
21 > length(x.mat)
22 111 6
23 > names(x.mat)
24 NULL
25 > dimnames(x.mat)
26 [[11]
27 [1] "a1" "A2"
28
29 [[21]
30 [1] "B1" "B2" "B3"
31
32 > rownames(x.mat)
33 [1] "a1v va2¢
34 > colnames(x.mat)
35 [1] "Bi" "B2" "B3"
36 > class(x.mat)
37 [1] "matrix"
38 > attr(x.mat, "dim")
39 111 23
40 > attr(x.mat, "dimnames")
41 [
42 [1] "a1v A"
43
44 [[21]
45 [1] "Bi" "B2" "B3"
46
47 > attributes(x.mat)
48 $dim
49 111 2 3
50
51 $dimnames
52 $dimnames[[1]1]
53 [11 "a1" "p2n
54
55 $dimnames[[2]]
56 [1] "Bi" "B2" "B3"
58
59 > str(x.mat)
60 int [1:2, 1:3]1 1 23456
61 - attr(*, "dimnames") = List of 2
62 ..$ : chr [1:2] "A1" "A2"
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63 ..$ : chr [1:3] "Bi" "B2" "B3"
64 >

65 > ## matrix

66 > (x.mat <- matrix(1:12, nrow = 2, ncol = 6, byrow = FALSE))
67 [,11 [,2]1 [,3]1 [,4] [,5] [,6]
68 I1,] 1 3 5 7 9 11
69 [2,] 2 4 6 8 10 12
70 > class(x.mat)

71 [1] "matrix"

72 > attributes(x.mat)

73 $dim

74 [11 2 6

A 4 array BB 1 HEEERY ZUNL 4 (row name) B 58 2 HEFEH AL 4
(column name), AJLAR K rownames () B colnames (). 75 B EHNE iF A EiEFE
matrix 3 array BTG E AT, ATLLARK dinnames ().

> ## array

> a.vec <- 1:24

> b.arr <- array(a.vec, dim = c(4, 3, 2),

dimnames = list(c("x1", "x2", "x3", "x4"),

c(yln, "y, "y3n),
c("z1", "z2")))

> names(b.arr)

NULL

> rownames (b.arr)

10 [1] "x1v "x2m nx3" nx4"

11 > colnames(b.arr)

12 [1] "yan ny2n nyae

13 > class(b.arr)

14 [1]1 "array"

15 > attr(b.arr, "dim")

16 [11 432

17 > attr(b.arr, "dimnames")

18 [[111

19 [1] "xin nxam ng3n wx4n

OCONNUI s WN -

21 [[211
22 [1] nyin mygn ny3aw

24 (1311
25 [1] "z1" "z2"

27 > attributes(b.arr)
28 $dim
29 111 432

31 $dimnames
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$dimnames [[1]]
[1] Nxq" NxQM Nx3n Nxgn

$dimnames [[2]]
[1] "y1" ||y2" Ilysll

$dimnames [[3]]
[1] "21" llz2ll

> str(b.arr)
int [1:4, 1:3, 1:2] 123456789 10 ...
- attr(*, "dimnames") = List of 3

..$ : chr [1:4] "x1" "x2" "x3" "x4"

..$ : chr [1:3] "y1" n"y2" "y3"

..$ : chr [1:2] "zi" "z2"

A names (. FEEEET 4 list BIFE A H D 2. KN str O 7

LUEAT list S RFMIRI .

OCONNUIHWN -

26
27
28
29
30

> ## list

> x.num <- c(1, 3, 6)

> y.char <- c("chocolate", "vanilla", "strawberry")
> xy.list <- list(x.num.name = x.num, y.char.name = y.char)
> mode(xy.list)

[1] "list"

> typeof (xy.list)

[1] "list"

> length(xy.list)

[1] 2

> names(xy.list)

[1] "x.num.name" "y.char.name"
> class(xy.list)

[1] "list"

> attr(xy.list, "dim")

NULL

> attr(xy.list, "names")

[1] "x.num.name" "y.char.name"
> attributes(xy.list)

$names

[1] "x.num.name" "y.char.name"

> str(xy.list)
List of 2
$ x.num.name : num [1:3] 1 3 6

$ y.char.name: chr [1:3] "chocolate" "vanilla" "strawberry"
> ## list

> x.num <- c(1, 3, 6)

> y.char <- c("chocolate", "vanilla", "strawberry")

> xy.list <- list(x.num.name = x.num, y.char.name = y.char)
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> mode(xy.list)
[1] "list"

> typeof (xy.list)
[1] "list"

> length(xy.list)
[1] 2

> names(xy.list)
[1] "x.num.name"
> class(xy.list)
[1] "list"

> attr(xy.list, "dim")
NULL

> attr(xy.list, "names")
[1] "x.num.name"
> attributes(xy.list)
$names

[1] "x.num.name" "y.char.
> str(xy.list)

List of 2

$ x.num.name : num [1:3]

$ y.char.name: chr [1:3]

## list
x.vec <- 1:4
y.vec <-
z.mat <-

xyz.list <- list(x.vec,

VvV V V V V VvV V

mode (xyz.list)

[1] "list"

> length(xyz.list)

[11 3

> names (xyz.list)

NULL

> class(xyz.list)

[1] "list"

> attr(xyz.list, "names")
NULL

> attributes(xyz.list)
NULL

> str(xyz.list)

List of 3

$ : int [1:4] 1 23 4

"y.char.

"y.char.

name"

name"

name"

136
"chocolate" "vanilla" "strawberry"

c("Male", "Female")

matrix(1:9, nrow = 3, ncol =

3)
y.vec, z.mat)

$ : chr [1:2] "Male" "Female"

$ : int [1:3, 1:3] 1 2 3
> attributes(xyz.list)
NULL

456789

BEHEZR 1) FIML 4 (row name), I LR row

.names (), EFEH
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4.8 ¥t &M Attributes of Object

ERHEZE 1 ﬁ‘iﬁfé (column name) Bk ## 4 (variable name), AJ LK RIS
44 list WATE RIS . AR str O ATLSA

names (). H[EE

data frame

B

P

%fﬁﬂiﬂ’ﬂ%#?ﬁﬁ%.

AR AR A A B R, QR [, ERMESE Fan 4, Al @ AR rovnames ()

colnames () AIEE 5 1 HEE (FINi4) H 56 2 #E (TE%HJ%) Hin 4. K,

EH ERMEZE 7|4 B M4, AR row.names (), names () E2{# AR

rownames () colnames () EAHEIRY.

OCONNOUTHWN -

## data frame = list

id.vec <- c(1, 2, 3, 4)

age.vec <- c(35, b5, 45, 25)
"Male" s

"No",

>
>
>
> sex.vec <- c("Male",
> disease.vec <- c("Yes",
>

"Female", "Female")
"NO“ , ||Yesll)

x.df <- data.frame(id = id.vec,

> mode(x.df)

[1] "list"

> length(x.df)

[1] 4

> ncol(x.df)

[1] 4

> nrow(x.df)

[1] 4

> dim(x.df)

[1] 4 4

> rownames (x.df)
OU] Die 0o Dgo DAC
> colnames(x.df)
[1] "id" "age"
> row.names (x.df)
T D 050 Uew DAC
> names (x.df)

[1] "id" ||age"
> dimnames(x.df)
[[1]1]

[1] nqn non l|3|| ||4||

[[2]1]
[1] nign uagen

> class(x.df)
[1] "data.frame"
> attr(x.df, "dim")

age = age.vec,

sex = sex.vec,

disease = disease.vec)

sex"

"sex"

"gex"

"disease"

"disease"

"disease"
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38 NuLL
39 > attr(x.df, "dimnames")
40 nNULL
41 > attributes(x.df)
42 $names
43 [1] "iqd" "age" "sex" "disease"
44
45 $row.names
46 [1]1 1 23 4
47
48 $class
49 [1] "data.frame"
50
51 > str(attributes(x.df))
52 List of 3
53 $ names : chr [1:4] "id" "age" "sex" "disease"
54 ¢ row.names: int [1:4] 1 2 3 4
55 $ class : chr "data.frame"
*4.2: R BRI EESEE
fEHE (structure) EA (type) &3 (mode) 48 7 (class)
Atomic vector character, complex, numeric, logical NULL
matrix character, complex, numeric, logical NULL
array character, complex, numeric, logical NULL
Recursive list list NULL
data frame list data frame
function function NULL
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4.8 ¥t &M Attributes of Object

* 4.3 R ER: AZREEERDHEE

A: BRI RHERE

B A

str() BRE RS
attributes() FIREIEERYTBE
attr() FRIRECE & R B 1t

B: @RI R RIFIUR

= FHEA

mode () EHEE R HER

typeof () EEE R R
class() EEE R R
length() EEERDHRE

dim() EHEE R e

nrow () [E1 matrix, array F{7 %}
ncol() B matrix, array {78

dimnames ()
rownames ()
colnames ()
row.names ()

names ()

B E &R Y5 SR AL 5

[E] & matrix, array, data frame 77 £
[E]{# matrix, array, data frame iz £
[B]{# data frame F{i; %

[5]{# list, data frame f&7 %




