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x < tribble(

~key, ~val_x,
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y < tribble(

~key, ~val_y,
’l, Ily1 II’
2’ Ily2II’
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PRI FE S B T B — R, USRI A AR LR — MITRRIE, HrhE S, x (R y (i,
19, PR AT DTSR A T, [F by ZECETR dplyr W5 R R

X >
< | > inner_join(y, by = "key")
> | .
21 %1 T # A tibble: 2 x 3
key val_x val_y
L x1]yl <dbl> <chr> <chr>
2|X2]y2 1 1x1 V]
2 2 X2 V2
NG R E EEZHIE U, RAELERIT A2 ESHES R
. XEWRENER G EH, FDURE

GBI T



&S

NIERZ R B BRI TN DR, AN AR E 2
DEET— DRI, INERSE 3 FZeA

o FEiEYR: PREE x FPRYPRE WL

o fikke: RE y HAYPRTAE N

o iR R x F y WA ATE WL
IX LI R A R AN INER N~ B 4207 FULI 33X XL
e SZVCECRY . (A0SR H AR el DRACRY TS ), EHAEN]

1 NA SRIEFE,

o A ER e AiER . HEMEMNE —sKEBPEsInEdE,
Bl MR iR, RIOVE SR EEZFRIREMN,  Ff
(CaRZ = UN.

mmn—-key

-h-ml—-ke_y

-r:-mmn—-key

5 2\

7o

o
)




Gig=K'

E£5N1E, Frfa
anit,

AR B A, HEFHHFAERZE

kP A R, BRI, YR B KRN,
QRIERPRIAOMEE, W2 PR,

x < tribble(
~key, ~val_x,
1, IIX1 II’

2, ”X2”,
2’ IIX3II’
1, ”X4”

y < tribble(
~key, ~val_y,
1 , Ily’| II’
2’ Ily2II

left_join(x, y, by = "key")

# A tibble: 4 x 3

N Lo P -

key
<dbl>
1

2
2
1

val_x val_y
<chr> <chr>
X V1
X2 V2
X3 V2
X4 V1
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x1|1]|yl
X2 |2|y2
X3|2|y2
x4 11|yl
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+ JLFH:

x < tribble(

~key, ~val_x,

LS, IXIEEEWRE B TR,

N, (RREGRFTHATRENA S, B

y < tribble(

~key, ~val_y,

o

§ 2\

7
1|x1]|yl
2 | x2|y2
2| x2|y3
2 [x3|y2
2 [x3]y3
3| x4 |y4

1, "x1", 1, "y1",
2, "x2", 2, "y2", left_join(x, y, by = "key")
o) e Y # A tibble: 6 x 3
3, X4 3, "vy4
) ) key val_x val_y
<dbl> <chr> <chr>
1 1 x1 V1
2 2 X2 V2
3 2 X2 V3
4 2 X3 V2
5 2 X3 y3
6 3 x4 V4
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semi_join(x, y): fREH x RRHT y RATHBINIIIFHVLECHI A
R |
e anti_join(x, y): EBF x RHG y RPHUMAHCECAY A 1[x1
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MEHE R B2 2 stringr £, Al DAM#FH sep SECRIEHI 2T R B2
library(stringr) str_c("x", "y", sep =", ")
[1] "x, y

str_length() ERIZLA] PR [A] 7435 B HH B A 20 &=

str_c() RECEMR=EMNR), En]CAEaNENENE, [E15H
5K mEBEGHEHEINEKE:

str_length(c("a", "R for data science", NA))

[1] 1 18 NA
StF_C(”p—", C(”a”, HbH, ”C”), H_SH)

SR AN EE S 7T, A DU str_c() BIEK:

[1] up_a_su np_b_su "p—C—S

StF_C ”X”’ H ” ” 1] Jy — /N rL,/eEj \ "
( ) KT BTN ST, TS collapse() F%k:
[1] "xyz

Str C(C(” ” ” 1 ”Z"), COllapse — ”’ ”)

[1] "x, vy, z
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AP str_sub() PRECRIZEN R R R —8R 77, str_sub("a", 1, 5)
x < c("Apple", "Banana", "Pear") [1] "a"
str_sub(x, 1, 3) \ e : .
AT DA A str_sub() PREXHYIIETE BORIB AT &
[1] ||App|| IIBanll IIPeall
str_sub(x, 1, 1) < str_to_lower(str_sub(x, 1, 1))
str_sub(x, -3, -1) X
[1] npleu "ang" "ear" [1] nappleu "hanana" npearn

AR, BMEFAFEERE, strosub() REHEARE

L
o
N
R

&1 F
0
-
0
Ei
N
=
]
3
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TP

A str_to_lower() BREA] LR SIAREE SO/, IR
str_to_upper() BRECR] LUK SOARFE SN KE, FIR
str_to_title() BRELA] LR XA B T RERE

KNG IRERIEEZL, ROV RRIYES A AN
IR HRRIN] R AT DLIE I R AR DX 3158 B R aZe 25545 R MRk
iy

StP_tO_Upper(C(”i", "1“))
[1] o

str_to_upper(C("i", "l"), locale = ”tr”)

[1] nin nyn

i str_sort() A1 str_order() BRIZA] DA =T BB 21

e, BT CAMHE locale ZECRIHTIX X A

x < c("apple", "eggplant", "banana")
str_sort(x, locale = "en")

[1] "apple" "banana"  "eggplant"

str_sort(x, locale = "haw")

[1] "apple" "eggplant" "banana"
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PR E — N A = BE énﬁﬂ_‘ﬂ*pﬁf Al DAfsE HA str‘_subset(words, x$")
str_detect() B, BIEEMSWARBAGRMEKEY 05 T
oA AT [1] "box" "sex" "six" "tax"
str_detect() BRENHY—FPZR{AE str_count(), & P 2R

x < c("apple", "banana", "pear") \ "
str_detect(x, "e") HIR [EUE B, M2k Al =5 8 AP VAL HY 20 &=

[1] TRUE FALSE TRUE « < ¢("apple", "banana", "ear")

str_count(x, "a")

str_detect() BREXI)— i UL P R e B EH DU B SRS )
T, RAT OB B T Ak e A, ey LT3

\ \ 2
DA AR SE Y str_subset() TEAR RN ey - DLE MSE R LTS, W[J;m’ 1F abababa 1 FETC aba
=P mzﬁ,ﬁ$m3mo

tﬂltk

l

words[str_detect(words, "x$")]

[1] IIbOXII IlS XII IIS ] "taX

17



TP

SAHPEARVLAC Y SERR AN, FRATTA] AME A str_extract() B
W BATREFEH4EE AR ERY Harvard sentences 2 a5 i3
171K,

/uul

length(sentences)

[1] 720

head(sentences)

1] "The birch canoe slid on the smooth planks."
2] "Glue the sheet to the dark blue background."
3] "It's easy to tell the depth of a well."

4] "These days a chicken leg is a rare dish."
5] "Rice is often served in round bowls."

6] "The juice of lemons makes fine punch."

(B BeAT B ZE R H
T Al — PP e AR R, Ra R HEERA— T IENER

\

SMEEGRITE AT, B, il

B3

colours < c(

"red", "orange", "yellow",

"green", "blue", "purple")
colour_match < str_c(colours, collapse = "|")
colour_match

[1] "red|orange|yellow|green|blue|purple"
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AEFRAT ] DO B B &5 — MRy A1) 7, MR B
g, mia] URTEA REEpit 1

A

has_colour < str_subset(sentences, colour_match)

matches < str_extract(has_colour, colour_match)
head(matches)

[1] "blue" nblueu ”red" "r9d” "Fed" ”blue”
=, streextract() HIZHGE —ILAL, JXJ2 stringr PREX
) —RinE A, BRI SR DL B AT CAfSE FH B8 fa SR A B s 45
¥, ZREE2IFrEULES, P PAMEHA str_extract_all() BX
W, ERIRE—PHIER:

—

s

§ 2)
Y
A

\/
A

more < sentences|
str_count(sentences, colour_match) > 1]
str_extract_all(more, colour_match)

[[1]1]
[1] Hbluen "red”

[[2]]

[1] ngreenu "rad"
[[3]]

[1] "orange" "red"

QERIZE [ simplify = TRUE, ABZ str_extract_all() =ik

T ANERE, ELH R R UCAT S R 5 K VU LA

ARERY R
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str_replace() Al str_replace_all() BRIZAT A FHBT 45 57 BT R — P mfmE, {HH str_replace_all() ERZA] DA
BHLACN S . e T B A9 N FH 2 15 A ] P A5F B DL D AT 22
A2

x < ¢("1 house", "2 cars", "3 people")

x < c("apple", "pear", "banana")
str_replace(x, "[aeiou]", "-") str_replace_all(
X, C(II1|| — Ilonell’ II2II — lltwoll’ II3II — |Ithreell))

[1] "-pple" "p-ar "h-nana"

[1] "one house" "two cars" "three people"

str_replace_all(x, "[aeiou]", "-")

[1] u_ppl_u up__ru "h_n-n-"
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str_split() BRAECR] RS R N2 M, filn, % IR [AF R EHA stringr BREN—1F, RA] BT IZE

(I TR DUREA) 35 77 Al B TA] - simplify = TRUE JR[B]—E[E:
sentences [> sentences [>

head(3) > head(3) >

str_split(" ") str_split(" ", simplify = TRUE)
[[1]] [,11 [,21  [,31 [,41 [,5]1 L[,6] [,7]
[1] "The" "birch"  "canoe" "slid" "on" " [,8] [,9]
the" "'smooth" [1,] "The" "birch" "canoe" "slid" "on" "the" '"smoot
[8] "planks." h" "planks." "

[2,] "Glue" "the" ‘"sheet" "to" "the" "dark" "blue"
[[2]] "background." ""
[1] "Glue" "the" "sheet" "o [3,] "It's" "easy" "to"  "tell" "the" "depth" "of"
"the" 3" "well."

[6] "dark" "hlue" "background."
[[3]]
[1] "It's" "easy" "to"  "tell" "the" "depth" "of
"ot tyell."
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A -2 A B

i F forcats tLn] DIACBEIAlF, X EIRHE 1 EEFBALEE 28 {5 FH (Al R O DA _E RN R, AR 3 — N A7,
W T H, I AR/ R E 5B R WIS QI ROKA-H — M1 3R
library(forcats) month_levels < c(
HJanH’ HFebH’ HMar"’ HAer, HMayH’ HJunH’
IR A TR R — AN H 2 R Jul", "Aug", "Sep", "0ct", "Nov", "Dec’
)

X1 P C(”DEC", HAer’ HJanH, HMarH)

PREVR AT DABIEE N 7 1

{5 FH 1 B R 1D sk H 05 R R

y1 < factor(x1, levels = month_levels)

e HpE 12 THUE, WRmARER, RARBAZIEEM y1

}ifo\ T [1] Dec Apr Jan Mar
o X H ORI A E X Levels: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

22



K]~ 2 s Ak PR

sort(y1)

[1] Jan Mar Apr Dec
Levels: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

NMEFROKFERSNRIFTE{EA = B 28 #04 NA:

X2 <& C(IIDECH’ IIApr.II’ IIJamH, ||Mar||)
y2 < factor(x2, levels = month_levels)
V2

[1] Dec Apr <NA> Mar
Levels: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

§ 2)
Y
A

\/
A

MR E T REEIRE R, HAURA] DG
readr::parse_factor() FKZL:

y2 < parse_factor(x2, levels = month_levels)

anAREMS 1 XK NI, IRASRHE T BRI HE
e HIEEEE A 7K

factor(x1)

[1] Dec Apr Jan Mar
Levels: Apr Dec Jan Mar
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A NR=ELE R 7B S e 2RI 7 R 55— 1E 2 e i [ Bastor®) B el tnereer)
AR B, KK E DY unique(x), BXEECIEE T 5

f2
XN EAE A fet_inorder() BRIEL, WLAJ PUXREIXANHHBY:

[1] Dec Apr Jan Mar

Levels: Dec Apr Jan Mar
f1 < factor(x1, levels = unique(x1))
1

IFRARE ERE T A A 5 A RBUK P-4
levels() PRIZN:

Slnﬁ:

S5, AR AT DA A
[1] Dec Apr Jan Mar

Levels: Dec Apr Jan Mar

levels(f2)

[1] IIDeCII IIApr,II IIJanII IIMarII
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K]~ 2 s Ak PR

AR AR B A 57K AR A . BN R =

IR AR I N &R ALY IR TA)

relig_summary < gss_cat [>
group_by(relig) P>
summarise(
age = mean(age, na.rm = TRUE),
tvhours = mean(tvhours, na.rm = TRUE),
n = n()
)

ggplot(relig_summary, aes(tvhours, relig)) +
geom_point()

Protestant -
Catholic -
Jewish -
None -
Other -
Buddhism -

Hinduism -

relig

Moslem/islam -
Orthodox-christian =
Christian -

Native american -
Inter-nondenominational -
Don't kKnow -

No answer -

Other eastern -

tvhours
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Y, 3 %0}
Rl 2P Ak B
TR ARSI R LI, @ N _
fct_reo rder() ﬂ@@iﬂ?ﬁﬂ_ %ﬁ%ﬁq A {7}(12ﬁfﬁiéiﬂko INative american = -
fct_reorder() 852 3 23 Protestant - .
. Catholic - ]
1. f: %ggi;ﬁkﬁ@ K j: % Inter-nondenominational = L
N — o Christian - ]
2. x: FATEHERIA AR 2 e _
3. fun: jjﬁ%é& UNT FEZ x {EHT Fie % FHBY TR T E Mo answer - »
I\, BAIAY median S Hone - ¢
E Jewish - *
] :' Maslem/islam - *
ggplot(relig_summary, = Orthodox-christian - .
aes(tvhours, fct_reorder(relig, tvhours))) + Buddhiem - .
geom_point() Hinduism-  ®
Other eastern - @
: 3 4
tvhours
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PEAB IR 7K I R B mi R R E =2 B BOKERIE, Bk
KB H . AR T HE fet_recode() BRZEL, BErRILA
X IKE A TIB BB E T gm by

) -

gss_cat > count(partyid) > tail(3)
# A tibble: 3 x 2

partyid n
<fct> <int>
1 Ind,near dem 2499

2 Not str democrat 3696
3 Strong democrat 3490

ACERA AT, TR, Rl MR ERo R
AR HE A

gss_cat >

mutate(partyid = fct_recode(partyid,

"Republican, strong" =
"Republican, weak" -
"Independent, near rep'" =
"Independent, near dem" =
"Democrat, weak" -
"Democrat, strong" =

"Strong republican”,
"Not str republican",
"Ind,near rep",
"Ind,near dem",

"Not str democrat",
"Strong democrat"

)) > count(partyid) > tail(3)

# A tibble: 3 x 2

partyid n
<fct> <int>
1 Independent, near dem 2499
2 Democrat, weak 3690
3 Democrat, strong 3490
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fct_recode() 21EIEEHIITE MUK EREFREFE, WERA/DNMER T — DA FZIERIKE, AR EBHSLEE S,
(RA] PRREZ N R 7K IR ZE [l — 8K, IXAERLR] PAE H R REY 7338, XM ERN —E /0y R EIF T EA A

103K, rmi=r=AHRFIERIE R,

~

gss_cat P> # A tibble: 8 x 2
mutate(partyid = fct_recode(partyid, partyid N
"Republican, strong" = "Strong republican", <fct> <int>
"Republican, weak" = "Not str republican", 1 Other 548
"Independent, near rep" = "Ind,near rep", 2 Republican, strong 2314
"Independent, near dem" = "Ind,near dem", 3 Republican, weak 3032
"Democrat, weak" = "Not str democrat", 4 Independent, near rep 1791
"Democrat, strong" = ""Strong democrat", 5 Independent 4119
"Other" = "No answer", 6 Independent, near dem 2499
"Other" = "Don't know", / Democrat, weak 3690
"0Other" = "Other party" 8 Democrat, strong 3490

)) > count(partyid)
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AT AL P J

WA ESHZ PR, A2 R DU fet_recode() BRIENAYZZAR fet_collapse() BREL, NTHNH/KME, REPA] DATEfiE—
ML R A
gss_cat > # A tibble: 4 x 2
mutate(partyid = fct_collapse(partyid, partyid N
other = c("No answer", "Don't know", "Other party"), <fct> <int>
rep = c("Strong republican", "Not str republican"), 1 other 548
ind = ¢("Ind,near rep", "Independent", "Ind,near dem"), 2 rep 5346
dem = c("Not str democrat", "Strong democrat") 3 ind 8409
)) > count(partyid) 4 dem 7180
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1% . lubridate @ﬂu&ifﬁﬁ,ﬁﬁ*ﬂﬁf@, ’E’ﬂ%@iﬁ'& RX#EI mdy("January 31St, 2@17")
HITFTIN TRl AL PR B N )

[1] "2017-01-31"
library(IUbridate) dmy("31—Jan—2@17”)

BIEE, AR EE BBdE R, AEear 1] T2e17-en-3r

BT HER y, m AT d, IRERRATDASEARRERSREAT LIS
lubridate B2 R SO BR 5 H T DA R B | B UL

ymd("2617-81-31") ymd(28178131)

[1] "2017-81-31" [1] "20817-81-31"
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1 S T 2 A B o

ynd () AU EABRRERT DRI H i, BARQIER AR R BRI — DX 2L, (Re] DU —A H R 09 H
RUEHE, PTDAEREM— N FXIZ, P& h, mfls ZH HHAS IR -

— a2 NFRE, IXAERE AT DA 2T H HAR RIS R R

T ymd (26170131, tz = "UTC")

[1] "2017-81-31 UTC"
ymd_hms("2817-01-31 20:11:59")

[1] "2017-81-31 28:11:59 UTC" ymd_hms("2017-81-31 20:11:59", tz = "Asia/Shanghai")

[1] "2017-81-31 20:11:59 CST"
mdy_hm("01/31/20617 688:01")

[1] "2817-01-31 08:01:08 UTC"
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i%*%ﬁqz/l\ﬁutjo ﬁﬂ%ﬁ%*’ﬁﬁ@ﬁ@%’%ﬂ?ﬁ%%ﬁﬂ@EI,EH year month day hour minute departure
aiia], A DAEFH make_date() PRIERBIEEHER, (i <int> <int> <int> <dbl> <dbl> <dttm>

2 2013 1 1 H 29 2013-01-01 05:29:00
library(nycflightsi3) 3 2013 1 1 H 40 2013-01-01 085:40:00
4 2013 1 1 B 45 2013-01-01 05:45:00
flights [> b 2013 1 1 6 8 2013-01-01 06:00:00
select(year, month, day, hour, minute) D> 6 20813 1 1 : 08 2813-81-01 ©5:58:40
mutate(departure = make_datetime( 72813 1 1 6 9 2013-81-61 86:60:00
sear. month. day, hour, minute)) g 2013 1 1 6 0 2013-01-81 B6:00:00
9 2013 1 1 6 0 2013-01-01 06:00:00
18 2013 1 1 6 0 2013-01-01 06:00:00

# 1 336,766 more rows
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AN PRFRZEAE H BRI R B B R R EIEH’EF”%@EZI‘EHLT?% datetime < ymd_hms("2016-07-88 12:34:56")
f#t, JXIEJE as_datetime() 1 as_date() RRIZXHIDIRE

year(datetime)
as_datetime(today()) 11 2016
[1] "20825-12-28 UTC"
month(datetime)
as_date(now()) 11 7
[1] "20825-12-28"
‘ L mday(datetime)
Qn SR AR R B Y H HAFP AR B oy, AT AR DA R i A as
B year(). month(). mday() (—NHAHMIEHEILE). [1] 8
vday() (—FEHRIZEJLR). wday() (—EFHELK).
hour() . minute() FI second(): yday(datetime)
[1] 190
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X month() #1 wday() BRIEN, VRA]ILAIZE label = TRUE 2KiR
o] H {42 Fr Akl B EHEN 48 S, 100 DLBEE abbr = FALSE 2K
1R [B] 444

month(datetime, label = TRUE)

[1] Jul
12 Levels: Jan < Feb < Mar < Apr < May < Jun < Jul < Au
g < Sep < ... < Dec

wday(datetime, label = TRUE, abbr = FALSE)

[1] Friday
/ Levels: Sunday < Monday < Tuesday < Wednesday < Thurs
day < ... < Saturday

JEId floor_date() . round_date() K1 ceiling_date() BRIECKS
HH & A Z2lImia i — I R BRAL, RIS BE AR —1
RN R R, PANKEBRAIZHR, PREIERIX ]
o N A LB E AR IX AN B A,

floor_date(datetime, "week")

[1] "2016-87-83 UTC"

18IS update() ERIERBIEE— 81 HHARR], JX ARt A] DAR] i
IRBEZ T

update(
datetime, year = 2028, month = 2, mday = 2, hour = 2)

[1] "2020-02-82 02:34:56 UTC"
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)

O
P

H HH IS 8] 2505 b B 8

£ RH, WRBEMIHIAMEK, HBAIRSERIA R n] DA IR 22 75 (8 B IE PRESCR Q1 2 I HA -
%

dseconds(15)
1_232 < today() - ymd(19910189) 1171 "15s"
Time difference of 12772 days dminutes(10)
FT I )22 1) B0 5 SN TR DB T B o ] DA D, 43 [1] "660s (~18 minutes)"

B DL HEUE, RDYIZRMEAR N AT Y RAC B KR
H IRIRE, Pt LA lubridate s fit R 2 B FIRD W BRNLHY 5 —H dhours(c(12, 24))
THIA A - I3

[1] "432008s (~12 hours)" "86400s (~1 days)"

as.duration(1l_age) dweeks(3)
weeks

[1] "1163500860s (~34.97 years)"
[1] "18144808s (~3 weeks)"
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1 S T 2 A B

N HAE S DARD Oy BB R IE Sk I R RI P, EFARIEELEZE (1 97 281, [&
PPy 60 #b. 1 /DN 60 738P. 1 Ry 24 /D, 1IN 7 CAA IR
K. 149365 K) Koeh. /M. H. FEFIEFZ#H9FD,

NN HEAZRIRAY @ DR A B Y — BRI TR, T
/i\

SR REARNHIEE R -

ML BA B RERIA R, one_pm < ymd_hms(
"2016-03-12 13:00:00", tz = "America/New_York")
A DOSHIS BRI T N2 R0 sl 5350k one_pm

1] "2016-83-12 13:00:080 EST"
2 * dyears(1) L1

[1] "63115200s (~2 years)" one_pm + ddays(1)

1] "2016-03-13 14:00:00 EDT"
dyears(1) + dweeks(12) + dhours(15) ]

[1] "38869200s (~1.23 years)" AEZN, 3 A 12 HRA 23 VNN, R an =B 1k
—BRHIFVEL, 2 =15 2] — DA EFREY IR,
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1 S T 2 A B

B — RN R RIRG, (EERRR NG, Mk, B 18 * (months(6) + days(1))

1 NTVHHE, FRanEHMH, XESETEREREINE
- [1] "68m 18d OH oM 0S"

=98, BrER] DU H #AAEN, SINTHAEEL, BrECER 21T
aRATIRI T

one_pm

[1] "2016-03-12 13:00:00 EST"

ymd("20816-01-81") + dyears(1)

one_pm + days(1) [1] "2016-12-31 86:00:00 UTC"

[1] "20616-03-13 13:00:00 EDT"
L . ymd("20816-01-81") + years(1)
AT DU R B T IIA R e TR 1R E -
[1] "26817-81-81"
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1 S T 2 A B

TR, dyears(1) / ddays(365) WIZIR[A] 1,
DIFDRFRAY, R 14
FOEY

2

—
1
—a

E‘jﬁm 366! &E EWHIERLL lubridate X

==

A jjﬁj‘ﬁﬂu_nﬂf

RIS EAREE A= T 365 KHY

vears(1) / days(1) MIZIR[E[{+2WE? Q772 2015
. AR EERER 365, (HUNREMZ 2016 4, AFLLER

H

— P HARRHYES

Ro lubridate 25— ™Mb THE, 4!

vears(1) / days(1)
[1] 365.25

AR
Zl“\%lil

[X]

AR
H] 2
HIJET

1IX 1],
L/{Eﬁitﬂf@

TR AR E T, AR AR E
HEARNEA, XERHEARRER, (RA]

Y/E .

EVI 3 3

i‘%

next_year < today() + years(1)
(today() %--% next_year) / ddays(1)

[1] 365

THRERTE— XA NE Z/ D1 E, AT DAE R

(today() %--% next_year) %/% days(1)

[1] 365
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BRIZI i

R R E NS UL N 55— D BREHTIX AP0 8 — AP E R 5
KEJIHEE, Eefefd R AOVREEGHEIE S AR Z —,

{

X

—a
I
E ~

i

£ 2l

an’s

LR

NIV RATHI AR, SAJETE P R, B2 5EmiR

R

7l

_’_A

H

purrr BREGE for TEIAET H YR 5 UWAYHZRACH ]
RN LR o9

FHHYERNILER, PREEEKEN MR ALY T3 RS2 4

FAKE| TR, AR ARWEA] PAER purrr ReXRf75 724

RHMATE LR,
mFyE— T ER EaRY e, AR AR faRe H oo i

i

KRR TTZR? [ purrr, {RAJCAROMRZ IR, A5

IS TE PR e R Y 45 R SR

SR REBHITIEIS, RN EEN IR T —FLH, &

JERFEE R, IXFMEIORE & 1, Rl purrr gt 7 —
MRS TR SEBOXAMRE, BRI R B A — 1
LEIVAENIESE®

map(): A THidiHF=

map_lgl(): A FHiH&EHEA A&

map_int(): AT EA A&

map_dbl(): ATt ODE A A =

map_chr(): HTHH T A&

BREEMERH— P mE/E VA, TN s IR
WH— DR, AREIREFIE AR EFRAERKE (EEAFR)
HY— ) s, [a) 5 HY SR A B B 5 PRI Y JE SR TE
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ISR PREY

ﬂﬁ“ﬁ%)\AivﬂﬁW%ﬁ@ I for 85K, BAEAMRE. 3X a0 do1(er, mean)

LSANEREE T 2/MMessE s BT, KDY for MBI : d
é’é sy = > El‘ d C

2 EE% ,%_I%TI I {% Imap() AN L ZMT A 0.2972697 0.4726935 0.6358556 -0.4348354

s e AR E SRS, 55,

df <« tlbble( map_dbl(df, median)
a = rnorm(10), 3 h c d
b = rnorm(16), 0.5232550 B.4415526 B.4673787 -0.5185009
¢ = rnorm(18),
d = rnorm(10)
) map_dbl(df, sd)
a b C d

BN PRIZA Y B A TR DA TR, AN ERTE TR 1.1188857 1.8779879 8.6992179 0.7866321
FIEIA PRI PR BRI Sk AN AR EES R
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ISR PREY

P purrr BREEEH C 2B, XS ENIREE AR
b, (B4R T 2R, B2 E (R e, ZENMHRY
BRED AILUE— A, — D REs— A E,

NTZE.f, URa] PAEER TR ERE 77 ZORIBAD A B, (R
RN RN BHER A B T H RIS — I%‘%’*”
DA R IXARBRE mtcars BUBSEIF AL 3 Tl GRS
HET2R), NE D IIE — DR

models < mtcars [>
split(mtcars$cyl) D
map(function(df) Im(mpg ~ wt, data = df))

AN R H IR A4 PRI TR A LERCEE B, FT LA purrr 23
TR TR R 7T 20 - B A

models < mtcars [>
split(mtcars$cyl) D>
map(~1m(mpg ~ wt, data = .))

BATELL LRI R 7 . E— XA BRI
RILR, 5 for TEATH i BRARTRG E—FEHY,
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§ 2
,v
o

ISR PREY

UREZ DRI, ANRSTFEERHEG R XM E | els b

Filttm, BMTEROXMESS, TFEICIBTT sunmary() PRI, map(summary) [>
INE TR S A r.osquared,  FATTAT DA{E FH & 44 BRI T map_dbl("r.squared")
Pt TR FEROX TMERTE 4 6 8
0.5086326 0.4645102 0.4229655

models >

map(summary) > R AT AfeE i o SR R T 25

map_dbl(~.$r.squared)

4 6 8 x < list(

P.5086326 0.4645102 0.4229655 1ist(1, 2, 3), list(4, 5, 6), list(7, 8, 9))

x > map_dbl(2)
AR O AR RN, P70k purrr 805 1, ¢ g
T MO RIS I R R
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X ERAER I A B

{5 FH LG DRI R B 2 R RN, LR BRI R =

j(jiiﬁﬁﬂo é’lﬁﬂ'l MRAEN, RN SINE—SFKEEIRTE

B, MHASERMEMEER, safely() & ™MK E (F
1A, lﬂ“”"g/\@ﬁl (Fhial), NEFATEBESOTIREEXK

JEHIREL, XHE—K, BXaiIREBEL A= E 1R,

Iz, EEE=IREEHPL R TRARE— TR,

e result: JRUGLEER, WIS INEEIENIZA NULL,
e error: FHIRATR, WIERFEAERTININ NULL,

BATEFH — a7 ELHY Log BRIECRIEA TP -

safe_log < safely(log)

9.Q
7

str(safe_log(10))

List of 2
$ result: num 2.3
$ error : NULL

str(safe_log("a"))

List of 2
$ result: NULL
$ error :List of 2
..$ message: chr "non-numeric argument to mathematica

1 function"

..$ call : language .f(...)
..— attr(*, "class")= chr [1:3] "simpleError" "error"
"condition"

44



§ 2\

X ERAER I A B

HEREURINIZITI, result LR EZRIGLE R, error JT str(y)
ZMERE NULL; HERBOaf TR, result JTERERE

NULL , error JTLERPHEFIHEIEN R, Hist (.)f ’
$ :List of 2
safely() W A] L5 map() BRENIL[EME A -3 result: num @
..$ error : NULL
. o $ :List of 2
x < list(1, 10, "a") ..$ result: num 2.3
y < x > map(safely(log)) .$ error : NULL
$ :List of 2

..$ result: NULL
..$ error :List of 2
.. ..$ message: chr "non-numeric argument to mathemat
ical function"
.. ..$ call : language .f(...)
..— attr(*, "class")= chr [1:3] "simpleError" "err

or" "condition"
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X ERAER I A B

WNRRE A B RO MR, — MIREZERE IR
NE, B—TYIREESHERBER, IACHERMS
EINAES . vlPAM#ER purrr::transpose() BREERAATERIX N
£55:

y < vy > transpose()

S 2\
v
)

\/
A

str(y)

List of 2

$ result:List of 3
..$ 2 num O
..$ 2 num 2.3
..$ : NULL

$ error :List of 3
..$ ¢ NULL
..$ : NULL
..$ :List of 2

..$ message: chr "non-numeric argument to mathemat
ical function"
..$ call : language .f(...)
..— attr(*, "class")= chr [1:3] "simpleError" "err
condition”

or
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X ERAER I A B

purrr Ttk 1 55 YN FH B 1 BRI

e 5 safely() 28181, possibly() BREHE 2= IhiRE], Bt
safely() bR E—L KDy A] DAL E B EINES RN IR [B]—1
NN

x < list(1, 18, "a")
X > map_dbl(p0331b1y(1og, NA_real_))

[1] 0.0000060 2.3082585 NA

e quietly() FRZLS safely() BIERIEARMIE, HRTEMIESR
FAEEERNR, MeESmt. HEMNES:

\

x < list(1, -1)

x > map(quietly(log)) I> str()

List of 2

$ :List of 4
..$ result
..$ output
..$ warnings:
..$ messages:

$ :List of 4
..$ result
..$ output
..$ warnings:
..$ messages:

: num ©
: chr

chr(8)
chr(8)

- num NaN
: chr

chr "NaNs produced"
chr(8)

9.Q

V
/)

\/

A

Qv
m\
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E2 U

&5 NIE, BATTHIR ST BRI 2 X B AT TR, H GRARICAEL PR IEZE AN, %A%EZﬁ% HA—H7g

BANEE2HZ M HKI M N TFEFR IR, X2 I HSME R EMAREZER =N RS TR
map2() I pmap() BRZLAIH R 2, Hlan, (FRIZIRIEEELL
DNEEARIBIREN L ES 20, FATEELHE 1T a1 sigma < 1list(1, 5, 16)
map() BRECRFERIX MES seq_along(mu) [>
map(~rnorm(5, mu[[.]], sigma[[.]1])) P>

< list(s, 10, -3) str()

mu > List of 3

map(rnorm, n = 5) > $ : num [1:5] 5.38 5.84 5.37 2.6 5.35

str() $ = num [1:5] 13.87 6.37 13.25 18.4 8.24

List of 3 $ : num [1:5] 2.28 5.5 5.85 -4.94 -3.84

$ : num [1:5] 4.53 5.15 4.93 7.18 5.22

$ : num [1:5] 9.12 9.92 18.12 9.53 8.94

$ : num [1:5] -3.55 -3.87 -1.87 -2.6 -2.69
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§ 2\

Ky

O X
o

% Z WL :

(R RT AL A SRR IRT AR, HE, TRATREZ W signa map2(mu. sigma rmorm. = 5
B map2() AL, 2 IR N BHE A B . W
5 1 rnorm(5, 1, n = 5)

map2(mu, sigma, rnorm, n = 5) > str() 10 5 rnorm(10, 5, n = 5)

List of 3

$ : num [1:5] 4.81 3.45 7.61 5.2 4.53 -3 10 rnorm(-3, 10, n = 5)

$ : num [1:5] 2.33 16.7 9.76 3.39 3.94 b 7N g N /

$ : num [1:5] -6.68 5.32 -5.29 -9.33 9.93

NN TR, BREHARMEZEZARNZE GXEZ nu F signa)
map2() BRIECAT DAL T — 2R A1 BRI E SERAERUR B X rnorm) (AR, (EIRHF 2SS

B OXHEE n) ZRERS R EHY S THI
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E2 U

purrr $2t 1 pmap() K&, ©RPLR—MIRIENZE W argsi pmap (args1l)
RAREARIIE, FREZEREAREEEAHF B RS ( )
11, ABAHLAT DA X PR AR 1 5 1 rnorm(1, 5, 1)

n < list(1, 3, 5) 3 10 5 rnorm(3, 10, 5)

args1 < list(n, mu, sigma)

args1 P> S} -3 10 rnorm(5, -3, 10)
pmap(rnorm) > \ J \ J N N J
str()

List of 3

$ : num 5.86

$ : num [1:3] 13.56 7.57 15.93

$ : num [1:5] 14.99 5.52 -6.41 -28.28 3.49
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E2 U

WMEREE NIRRT Em 24, A2 pmap() 1E1E
iR EVLEL, XML S Z i, eSS
AN E, KR ERa% S

args?2 < list(mean = mu, sd = sigma, n = n)
args2 >

pmap(rnorm) >

str()

List of 3

$ : num 5.65

$ : num [1:3] 8.58 14.07 -8.81

$ : num [1:5] -2.48 19.77 -1.13 -9.35 3.85

] PRI ANl

TEACRS Y

JXAFA BCHY BRI EH

§ 2)
Y
A

\/
A

N
s

1ER—%&, HEZS

pmap(args?2)

args?2
( mu fsigma\ )
5 1
10 S
-3 10

rnorm(mean = 5, sigma = 1, n = 1)

rnorm(mean = 10, sigma = 5, n = 3)

rnorm(mean = -3,

sigma = 10, n = 5)
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E2 U

NN AR ZAHFEIRT, B AR ORI S EURFE — TN oarams [>

FEHER: pmap(rnorm)
params < tribble( [[1]]

~mean, ~sd, ~n [1] 7.57871

5, 1, 1,

10, 5, 3 [[2]]

-3’ 1é é [1] 15.491157 9.6130892 10.613382
)

[[3]]
[1] -11.57962 20.53587 -6.54193  4.32651 -23.798060

AR LEE RN, BT E R EGEENEE — MR
GrRITR, ROV R] AR5 ER B 248K, 1 H -5 H,
fi A B AH R YR
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§ 2)
Y
A

\/
A

02
o

E2 U ¢

WH—MEE RGN MEELSRBNSEAR, £2 f params invoke_map(f, params, n = 5)
PRECAR B A EIHY, Oy TACEXA G, PRA] DA H min  max
invoke map() é& "runif” -1 1 runif(min = -1, max = 1, n = 5)
.F 11 ’_Fll I 11 11 s 1l Sd
< C( runit=, ~rnorm-, “Tpois ) "rnorm” 5 rnorm(sd = 5, n = 5)
param < list(
].iSt(min = _1, max = 1)’ lambda
list(sd = 5), “rpois” 10 rpois(lambda = 10, n = 5
liSt(lambda = 18) \. AN AN J

)
invoke_map(f, param, n = 5) > str()

e = § i Wb Gl A B R T D S b=

LiSt y 3'1 5] 0.7273 -8.2082 0.8732 8.6864 8.8865 o BN TR, el R T
. Num . . —4g. . . .

‘ L BINARIZE, eSS HELS TR

$ : num [1:5] -0.299 8.994 5.469 2.637 -6.994 =R

$ : int [1:5] 515 6 13 16
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i A PRI AL o

an AR VA H R 2T H e M ERIVER, M 2iR [BHER, —RR UL, walk() BRECANUN walk2() F1 pwalk() SEAH.
A2 RN A58 Pl E PR, TS EH%%TI_I%I GG QU an, wWERAE - ERYIERM— T A E, IRATREA]
{5 FHIX 1 BRI H R 2 A B g i e R SR 7 DAEFH pwalk () ReEEASCAHORTE ZIRE M. FIRE N
P - HENERIELR, mA2REME, DA Me—1E

AN AN T library(ggplot2)
plots < mtcars >
x < list(1, "a", 3) split(.$cyl) D>
map(~ggplot(., aes(mpg, wt)) + geom_point())
x > walk(print) paths < stringr::str_c(names(plots), ".pdf")
;1; 1 pwalk(list(paths, plots), ggsave, path = tempdir())
-1- Ilall
1] 3

walk(). walk2() F pwalk() #P=Baz\Mix[E] .x, BIEE—"1
28, R ENHAREEH T EEERE,
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§ 2\

for FEEA I HA R

keep() A1 discard() PRIZH] PAo Bl LR BE AR #LU{E 2y TRUE A0 FALSE HYJTER:

iris > keep(is.factor) I> str()

'data.frame': 1508 obs. of 1 variable:

$ Species: Factor w/ 3 levels "setosa","versicolor",..: 1111111111 ...

iris > discard(is.factor) I> str()

'data.frame': 150 obs. of 4 variables:

$ Sepal.lLength: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ...

$ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...

$ Petal.Length: num 1.4 1.4 1.3 1.5 1.4 1.7 1.41.51.41.5 ...
$ Petal.Width : num 0.2 6.2 6.2 8.2 8.2 8.4 8.3 0.2 8.2 6.1 ...
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for TGP H AL

some() 1 every() BREL A RIFETIIMNMEZ SN NICER detect() KA DAFR I TRMIE N RS — TN IT =,

NEPINEENTEITRENE: detect_index() BRIZLN| ] DR [FIX N3N &
x < list(1:5, letters, 1list(18)) x < sample(18)

x > some(is_character) X

[1] TRUE [1] 1 3 510 4 6 9 2 7 38

x > every(is_vector) x > detect(~ . > H)

[1] TRUE [1] 10

x > detect_index(~ . > 5)
[1] 4
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for TGP H AL

head_while() #0 tail_while() 73 Bl o] & YT
MM{E N ERITER

x > head_while(~

integer(0)

[1]

78

> tail_while(~ .

. > 5)

‘%%D/n )%'

X

L

§ 2
Ky

X —PNEIRIIAIER, BNUREEREITZ 0 — |
=, HEMH - TMREARRR N TR=mE M — T R
RZLRE R BIF— dplyr B2EN FH T 25K, ﬁB/AJXﬁJ
JTiERAFEEEH, Hlan, mRIRE —DMEEEEY R, JF
REZLE I A WRE D BERNEE R A — Y T FOR R R A N
—/NEAEHE :

dfs < list(
age = tibble(name = "John", age
sex = tibble(
name = c("John", "Mary"), sex = c("M", "F")),
trt = tibble(name = "Mary", treatment = "A")
)

30),
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for TGP H AL

dfs > reduce(full_join)

# A tibble: 2 x 4
name age sex  treatment
<chr> <dbl> <chr> <chr>

1 John 30 M <NA>

2 Mary NA F A

B PR R — 5K A= 1) 3RF

vs < list(
¢(1, 3, 5, 6, 10),
(1, 2, 3, 7, 8, 18),
c(1, 2, 3, 4, 8, 9, 10)
)

ISR EIE N

\

Llnﬁz

vs > reduce(intersect)

[1] 1 316

reduce() BRIZEF — 1 oo BREL (RIEA M EA AR
PRED, REAWNHT— MIER, B2I&EHF 1T
=N1E. RTHRES HARZURMAEEL, (Harsg = RE TS
FHIRIZE SR, VR A] DA A e RS 3R TSR A

i

x < sample(10)
X

[1] 3 1 2 7 6 818 9 5 4

x [> accumulate( +")

[1] 3 4 6 13 19 27 37 46 51 55
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https://github.com/leovan/data-science-introduction-with-r/blob/main/LICENSE
https://github.com/leovan/data-science-introduction-with-r/blob/main/LICENSE
https://leovan.me/

