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FEAFE nycllights13 WRAGEREIFIE, nycllights1d LS T 5 Flights F6H0 4 418UE, %R FEFR:

flights weather
year |e— ——q4 year
_ month |[<— ——q month
airports
day [|e¢—1 ¢ }+— day
— faa
hour |e—o N hour
flight “~——] origin
origin [e—
» dest
tailnum
planes . o
. carrier airlines
tailnum l -
carrier
names
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H TSN BIERNT 2OV, BEEE— RN L E (BZEES) . MRENT, BNEEME DIRIR—
AW, Fan, 28 KALERRT AR tailnum ME—FRIR, HME A gEREZ N &, filan, ZARIN weather HHAYM
M, RFFE 5 MR year, month, day. hour Fl origin, FEAYRELE MR

o BEE: ME—PRIRECATESIRR AN, a0, planes$tailnum B—DTHE, K EAT DAME—FRIR planes A
2L KM,

o AMEE: ME—FRIRS —DNEHERFPAM, #lan, flights$tailnum 22— AMgE, KM HEHIILE flights &r, FFA]
PARF R R 5 M —— 28 RALDLALD,

— NS ERER DU 8, Wl DUZAMEE, 140, origin /2 weather R FHM—ER5y, FIRFLZ airports RSN,

5 AR R 5 2 X RN IR, ERIBR R AR, I, S MHER KA, (BT
RS AR, 155 —SdRh, (RHTELIBF| X —HI% R, (KA DR R B IE—H 2 X RATRTRIE, (AT
A Z 3 — S BN |~ 2 R RRAEE B KR, B, (EXBERD, WA S FEs 22 %5
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AR LR FAs R EH AR, BiudEdm
NRIFHIEEDCECULN, SR JE R — s R B E HIE 5
—/NERIEH, Hnutate() BE—FF, EERELSRKR
BUSINERIFHIEM, RIERFSHELH TIRZE
&, BemZEmAZEREHRK,

N T EREEN TEFRE, FRNEHEERERRE
R — TR,

A ERISIFRRE B A & BRI T ER A PLAC
7o REHNFoRE" ), 25N MAIE,

x < tribble(
~key, ~val_x,
'I’ I'X1|I,

2’ IIX2|I’
3, IIX3|I

)

y < tribble(

~key, ~val_y,

1’ Ily1|l’
2, Ilyzll,
4’ Ily3ll

)

R
X y
X1 yl
X2 y2
X3 y3
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PIE R B B B — s, RPN RY B2 A <5 WIEERZRISE S — T dEE, HhEaw, xEMy
HY, PR AT DADCEC eI T, {Ho M by ZH85TF dplyr W22 22 1 :
x >
< | = inner_join(y, by = "key")
&0@ 90% § ?‘3 ?E ## # A tibble: 2 x 3
i key val_x val_y
@66% L/ x1iyl #  <dbl> <chr> <chr>
@ % 2| x2|y2 1 1 x1 ]
i 2 2 x2

y2

WERZREZNETE, RELENTAIRUSESR
Ho, XERENER —RAESGETHER, FAX
BHEFIM T,
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P T R B RIS A7 A T SRR, AR R B
EOFET RPN, IhERA 3 /iR,

o FiER: REE x RIFTE
« fiER: (RE y FHRIFTE LI
o B REE x 0y FRYFAE L

IXEEERE R IARE N R RIS R A WL, 330
miRA SR VLR B (QnSRyeA H At n] DEACHYTE)
HAENFH NA SRIEFE,

B I EER R o fe . BN — KR EInEL
i, Wirl DA EERE, NV E SR IERPIIATAE L
i, BRfEE A LA,

wlmn = key

x| x| %
ol ol = val_x

-th—-key

% X2 val_x

Awm.—-key

=[x [z]varx
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E5N1E, ArAEEBOEEA M, EEHIER
AN,

—iKRFHEAEE R, WERE, SFE-HNZRAR
I, RFERPRMIOMEE, $=HBXAE L,

x < tribble( y < tribble(

~key, ~val_x, ~key, ~val_y,
'I, |IX1II, ‘l, |Iy'III,
2, ”X2“, 2’ |Iy2II
2’ ”X3“, )
1, ”X4“

left_join(x, v,

## # A tibble: 4

it
it
i 1
i 2
i 3
i 4

key
<dbl>
1

2
2
1

val_x
<chr>
x1
X2
X3
X4

by - eryu)

x 3
val_y
<chr>

[y NN SN key

<CIKIK I
oo =] valy

v
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MEKEFHE A RS, Xl FEEWRE LI TR, R
AR KRR ERAREME— PRI,

HIERIXENEE RN, R2SISGEITE R RENAH S, Bl
HFRJLH:

x < tribble( y < tribble(

~key, ~val_x, ~key, ~val_y,
'I, |IX1II, ‘l, IIy'III,
2, |IX2II’ 2’ |Iy2Il,
2’ ”X3“, 2, |Iy3II’
3, ”X4“ 3, |Iy4ll
) )

left_join(x, v,

#H#
#H#
it
it
#H#
#H#
it
it
#H#

# A tibble: 6

o~ O NN —

key
<dbl>
1

val_x
<chr>
x1

2 X2

LMD

X2
X3
x3
X4

bJNI\JI\)I\Jl—'key
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HOE, AR R, JhiEERA MAiEE,

. semi_join(x, y): fRE x b5 y RAATIMNIAHDT

BC R WL,
. anti_join(x, y): EFH x 5 y RHRNLMAEPT

REH T WL,
B ETG FoT F .

val_x

&
S

EEABAFAEILAD, VLS 1RSI ek B, X
G E R A =B E HIE RIS A E B HI1T,

wr\:mn—-key
>
=

A
o
S
EV\
>

Wit
H
=
I
2
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FIERRR R SR, 7]
DEAC y AT,

12 / 59



AR L PR



EEREAE e

SEPRF AT B XA 2 stringr £,
library(stringr)

str_length() PRELR] DUR [BIF7FF B P Y AP 8E -
str_length(c("a", "R for data science", NA))

# [1] 118 NA

ZRHAGHINECEZ TR, AR str_c() B

1y, n I, n 1 H)

str_c("x", "y", "z

# [1] "xyz"

(>

S 2\
N
/

\/
Al

AT AR sep BRI ER IR 5 77 2
Str_C("X”, 1 H’ Sep = H, H)

## [1] "X, yIl

str_c() RBCZMEME, ©r CAHZNMENEME,
SFHS R KR EAEGHRKE:

Str_C("p-“, C("a”, HbH, ”C“), H_SH)

H#it [1] np_a_sn np_b_sn "p—C—S
R RS H TR, AJLAEH collapse() BRIEL:

StP_C(C(”X“, ny , 7 ), Collapse - n, n)

# [1] "x, vy, z"
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(>

AR str_sub() BRECRIZE AT H 1) —HB 570 str_sub("a", 1, 5)

x < c("Apple", "Banana", "Pear") it [1] "a"
str_sub(x, 1, 3)
AT CAEA str_sub() BERIREZZCRIBE AT H
it [1] nAppu "Ban" "Pea"
str_sub(x, 1, 1) <« str_to_lower(str_sub(x, 1, 1))
str_sub(x, -3, -1) X

# [1] "ple" "ana" "ear" #t [1] "apple" "banana" "pear"

FE, BMEFREIERE, strosub() EEBA S M,
ERFIR AR AT REZ HY T4 -
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FIH str_to_lower() PRER] LUK SCARER N/ NS | FIF
str_to_upper() BRER] DLRSCARE# KRS, FIH
str_to_title() BRER] DARSIARFEH N B FRERE,

KNG EMBEIVRERESE 2%, RAREES &N
[R] AR AL, PR AT DS I BR Al X 15515 BRI 55 A5 FH WA
S

str_to_upper(c("i", "1"))
## ['I] ||I|| ||I||
str_to_upper(c("i", "1"), locale = "tr")

Hit [1] ||j:|| nyn

(>

V
A

S 2\
7

A
>

M str_sort() 1 str_order() BREA] DA 2R B 3EAT
HEE, EATRT DAEEF locale SECRHATXIBILE |

x < c("apple", "eggplant", "banana")

str_sort(x, locale = "en")

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

str_sort(x, locale = "haw")

## [1] "apple" "eggplant" "banana"
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FREE — DA EREG VLA —REI, 7] DAGER
str_detect() Hi#l, BIRMAl—N5f AN & BAREEK
JE R B R A &

x < c("apple", "banana", "pear")
str_detect(x, "e")

## [1] TRUE FALSE TRUE

str_detect() PREAY—FPH WA 7A@ B H DLAC A
ATTE, TRA] PUBE 58 77 2OR e X fid
Y&, tr] DAfSE FEFERY str_subset() fdE a8 A%
words[str_detect(words, "x$")]

## [1] HbOXH "SeX" "SiX” HtaXH

(>

S 2\
N
/

\/
Al

str_subset(words, "x$")
## [1] HbOXH ”SeXH "SiXH "taX”

str_detect() BRI —FIZE{AZ str_count(), EEN
JER FAHDR[ELZE A, TR B 7 4F B HR DT EE A £l

x < c("apple", "banana", "pear")
str_count(x, "a")

## [1] 131

ER, IWEEMRASES, #ildl, £ abababa 7,
aba =ULEC 2 (X, TiAZ 3 K
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SAEPEENVCFCAY SE R SCAS, FRATTAT DASE A EIZHRNTEER NS — M ErE a1, 858, &
str_extract() H#, FATREAAEEER LAY MFRZEOE— AR E, AEREERN—E
Harvard sentences B IEA T, IESvSaW
length(sentences) colours <« c(
"red", "orange", "yellow",
## [1] 728 ||gr.een||’ IIblueH’ IIpurplell)
colour_match < str_c(colours, collapse = "|")

colour_match
head(sentences)

## [1] "red|orange|yellow|green|blue|purple"
##t [1] "The birch canoe slid on the smooth planks." 1] | gely 9 | Ipurp

#t [2] "Glue the sheet to the dark blue background."
# [3] "It's easy to tell the depth of a well."

#t [4] "These days a chicken leg is a rare dish."

## [5] "Rice is often served in round bowls."

#t [6] "The juice of lemons makes fine punch."
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EEREAE e

IIAETRATTAT DO Bt B0 285 — AP O ) -, RS
HE s, wia] AREA RS 1

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

## [1] "blue" "blue" "red" "red" ‘“red" "blue"

IR, str_extract() HEZHCE —PILAL, XJ& stringr
BRI —RfaE A S, [RID9 B DL BD AT DA A B8 f] B Y
BRsE, BREARIFTEILE, v PMEA
str_extract_all() K%L, ‘BE<IREI—MIFR:

(>

S 2\
N
/

\/
Al

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

# [[1]]
## [1] "blue" "red"
# [[2]]
#t [1] "green" "red"
# [[3]]

#t [1] "orange" "red"

AR E T simplify = TRUE, B4 str_extract_all()
2R [E—NERE, HA Rt =Y RS K IT
BLEA R,
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str_replace() 1 str_replace_all() BEEAT DA AT
FRFR BB . A1 SR 0 B A 2 i A &) 245 £
R UCHC A

x < c("apple", "pear", "banana")

str_replace(x, "[aeiou]", "-")
# [1] "-pple" "p-ar" "b-nana"
str_replace_all(x, "[aeiou]", "-")
# [1] "-ppl-" "p--r"  "b-n-n-"

(>

S 2\
N
/

\/
Al

D
A
YR

AR M — A E, M str_oreplace_all() K%L
A DAR] PR T 22 4

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

str_replace_all(
X’ C('I1II = "One“’ ||2|| = “tWO", ||3|l = llthreell))

## [1] "one house" "two cars" "three people"
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str_split() BRI LR TR ER IR - N2 B Bl
an, FRATTAT LORs A1) -4 53 REATA] -

sentences >
head(3) >
str_split(" ")

# [[1]]
# [1] "The" "hirch"
"the" "smooth"

it [8] "planks."

# [[2]]

# [1] "Glue"
cheH

## [6] "dark"
# [[3]]

# [1] "It's"
Ilo.Fll Ilall

"canoe"  "slid" "on

IltheH ”Sheet" I|toll

"blue" "background."

Ileasyll Iltoll Iltellll IltheH Ildepthll

"well."

),
M

\/
Al

IR[EFNFRAGEAM stringr BREL—AE, FRATDUET I E
simplify = TRUE JR[E]—NHERE

sentences >
head(3) >
str_split(" ", simplify = TRUE)

HH [,11  [,21  [,3]1 [,4] [L[,5]1 [,6]1 [,
7] [,8] [,9]

#t [1,] "The" "birch" "canoe" "slid"
mooth" "planks." ok

OnII Ilthell IIS

## [2’] I|G1uell Ilthell IISheetll Iltoll llthell Ildarkll Ilb
lue"  "background." ""

## [3,] "ItIS" Ileasyll Iltoll Iltellll Ilthell Ildepthll II0
_FII Ilall "We].]..”
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] forcats WA DUEHA T, X EGREM 7 RENSALEL )
RABRTH, R 7 ACHEK 7R EMHBIEEL

library(forcats)
BRI TEE AR —MER AL &
X'I e C(”DeC”, llAprll’ ||Jan||’ IlMarll)

A Bk IE S H 036 1 R,

« ARE 12 0BUE, WMRmAEIR, IBAREAS
BTN,
« XTARHFFRA R X,

(>

V
A

S 2\
7

A
P

Y 5 P R oR AR DA e, AR A7 — N A
T, A BIEABURTH — I

month_levels <« c(
IIJanH, IIFebll, ||Mar||, lIAprll, ||May||’ llJunll’
IIJulﬂ’ IIAugll, ||Sep||, 'IOCt“’ "NOV“’ IlDeCII
)

AR AT PLBIEEA - 1

y1 < factor(x1, levels = month_levels)
y1

#t [1] Dec Apr Jan Mar
#t# Levels: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Dec
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sort(y1)

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

PMEFRUKFEENRIFTREE S B 305500 NA:

X2 &« C(”DeC”, IIAprII’ Iljamll’ IlMarll)
y2 < factor(x2, levels = month_levels)
y2

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

(>

V
A

\/
Al

¢ 2X\)
')'
w\

WNRMEE R REIREE, HEARAT DA
readr::parse_factor() PE%L:

y2 < parse_factor(x2, levels = month_levels)

GNERARS 7 SUKFRIZN T, A RHE T R
HE BRI K-

factor(x1)

#tt [1] Dec Apr Jan Mar
#t# Levels: Apr Dec Jan Mar
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BN RRELEE F B 5 9 aa B8R B0 7 R EF— 2

EQIER I, BAKEREN unique(x), B03E 1 QI
K5 ExXTHAEH fet_inorder() BAEL, #mtA] DURZE]X
NELSE

f1 < factor(x1, levels = unique(x1))
1

#t [1] Dec Apr Jan Mar
#t# Levels: Dec Apr Jan Mar

(>

9N
N
/

\/
Al

f2 < x1 > factor() > fct_inorder()
2

#t [1] Dec Apr Jan Mar
## Levels: Dec Apr Jan Mar

N ERAE %Ekw@l%%ﬁﬁmﬁﬁm,%Zﬂu@ﬁ
levels() BXi

levels(f2)

## [1] IIDeCII IIAprII IIJanII IIMarII
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A7 2 AL B &
(o
R
Eﬂ%‘ﬂﬂiqj@%(?K?E"J“@i}?fﬁﬁﬂﬁo WIJZID {Eii&»ﬁil%' Protestant - -
FERERA R BRI N K- HAR A ] - Catholic - .
Jewish - (]
relig_summary < gss_cat [> Mone - .
gr‘oup_by(r‘elig) > C?t.har- -
summarise( Buddhism - .
age = mean(age, na.rm = TRUE), = Hinduism=- e
tvhours = mean(tvhours, na.rm = TRUE), © Other eastern - @
n = n() Maslem/islam - .
) Crrthodox-christian - -
Christian = [
Mative american = .
ggplot(relig_summary, aes(tvhours, relig)) s Inter-nondenominational = .
geom_point() Don't know = -
Mo answer - .
: 3 4
tvhours

25 / 59



IR~ 2 A PR

T EAERRANERES, R EE, 8
fct_reorder() A] PAEEHTAN RIEIIA T 7KFEiH1TEEHE,
fct_reorder() % 3 NS

1. f: REHEHWEAET

2.x: AT EARVEUER =

3. fun: AESEL, HNT F A2 x EHR, FrRAM
HHEAFR, BRIAH median

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

(relig, tvhours)

fot_reorder

Don't know =

Mative amearican =
Frotestant -

Cathaolic -
Inter-nondenominational -
Christian -

Cther =

Mo answer -

Mone -

Jewish -
Moslem/islam -
Crrthodox-christian =
Buddhism =
Hinduism =

Cther eastarn -

Pa =

twhours

¢ 2X\)

x>

\/
Al

O
~
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EEAB ALK 7K B8 5 R IR E B SOKFRI(E, 1B
BOK P . BRI THZ fet_recode() &L, &
A DO B TE S fT gAY

gss_cat > count(partyid) > tail(3)

i # A tibble: 3 x 2

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

## 2 Not str democrat 3690
## 3 Strong democrat 3490

XIKPHIFER AL T 28, i A —
BRI HE LSS -

Bl BATRHESN

v

V
A

\/
Al

¢ 2X\)
Q;V
x\

gss_cat >
mutate(partyid = fct_recode(partyid,

"Republican, strong" = "Strong republican",
"Republican, weak" = "Not str republican",
"Independent, near rep" = "Ind,near rep",
"Independent, near dem" = "Ind,near dem",
"Democrat, weak" = "Not str democrat",
"Democrat, strong" = "Strong democrat"

)) > count(partyld) > ta11(3)

## # A tibble: 3 x 2

##  partyid n
#  <fct> <int>
## 1 Independent, near dem 2499
#t# 2 Democrat, weak 3690
## 3 Democrat, strong 3490
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fct_recode() RILEA IR MK FRFFIERE,  WERA/NMEL T — PMAFENKY:, B2 ERBHES,

TRA] DRRE 22N JFOKEIREG Rl — 8k, IXARR] LA IEORAY S, R IZMRER — @20 ARG FH T RAA
R, o=~ EIRSHEREE R,

# # A tibble: 8 x 2

gss_cat > :
mutate(partyid = fct_recode(partyid, #  partyid o
"Republican, strong" = "Strong republican", e <fet> <int>
"Republican, weak" = "Not str republican", ## 1 Other 548
"Independent, near rep" = "Ind,near rep", #t 2 Republican, strong 2314
"Independent, near dem" = "Ind,near dem", ## 3 Republican, weak 3632
"Democrat, weak" = "Not str democrat", ## 4 Independent, near rep 1791
”Democrat’ Strong” - "Strong democrat", ## b Independent 4119
"Other" = "No answer", i 6 ¥ndependent, near dem 2499
"Other" = "Don't know", # # 1 2 more rows
"Other" = "Other party"

)) I> count(partyid)
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WRBEEFEZNIKNE, B0 PAER fet_recode() ERIERFIARIK fet_collapse() BREL, X THNHI/KE, TRECAT AR
H—MEFEK A E:

i # A tibble: 4 x 2
## partyid n
##  <fct> <int>

gss_cat P>
mutate(partyid = fct_collapse(partyid,
other = c("No answer", "Don't know",

"Other party”), ## 1 other b48
rep = c("Strong republican", i 2 rep D346
"Not str republican"), 3 ind 8409
ind = ¢("Ind,near rep", "Independent", 4 dem 71180
"Ind,near dem"),
dem = c("Not str democrat",

"Strong democrat")
)) > count(partyid)
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i lubridate £ 0] DAACHR HHAFIES [R], ©&R] PAM#1E R
X H AR [R] AL ER B IS 5

library(lubridate)

EESE. AMBEHREGEF T, AREEEE
FERIMRFHES v m F1 d, IXAERLAT DAZH ACRERS A H
HARY lubridate ERIEXSAFR,

ynd("2017-01-31")

## [1] "2017-01-31"

mdy("January 31st, 2017")

it [1] "2017-01-31"
dmy("31-Jan-2817")

# [1] "2017-081-31"

JX L bR Bt AT DARE 52 AN 5 | S HYBUEL,
ymd(20178131)

## [1] "2017-01-31"

(>

S 2\
N
/

\/
Al
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ymd () FASACARY H AR & AT DAGIE B A, EAR G H A
IR ALES O, Al DMEJR N — RXIZ, AN h, m s
AR NEE TR, IXRER AT DA 2 T H SR TR
iNESES

ymd_hms("2617-81-31 28:11:59")
# [1] "2017-01-31 20:11:59 UTC"
mdy_hm("81/31/2017 08:01")

## [1] "2817-01-31 08:01:008 UTC"

JEEAI— XS, VRA] DR —N H BHsm I
H HAR ] -

ymd(2@178131’ tz = “UTC”)
# [1] "2017-81-31 UTC"
ymd_hns("2617-81-31 20:11:59", tz = "Asia/Shanghai)

## [1] "2017-081-31 20:11:59 CST"
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BR TR, HEAN RIEBIER S DT AT A0
FERFEIZ I, N SR AR B BRI R IR 7 AR A 1
HEAEEIN R, AT DA AT make_date() BREOIZE HHA, f&
F make_datetime() BPRIZLANE: H HARH] :

library(nycflights13))

flights [>

select(year, month, day, hour, minute) I>
mutate(departure = make_datetime(
year, month, day, hour, minute))

#t # A tibble: 336,776 x 6

it
g
i
@
it
0
i
@
it
0
i
@
it
0

it # 1 336,770 more rows

1

2

3

4

b

6

year month day hour minute
<int> <int> <int> <dbl> <dbl>
2013 1 1 5 15
2013 1 1 5 29
2013 1 1 5 40
2013 1 1 5 45
2013 1 1 6 5
2013 1 1 5 b8

departure
<dttm>
2013-01-01
2013-01-01
2013-01-01
2013-01-01
2013-01-01

2813-81-01

(>

V
/)

\/
Al

¢ 2X\)
Q;V
w\

85:15:0

85:29:0

05:40:0

B5:45:0

06:00:0

85:58:0
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A R EAE H BAR R ZUEEER H BRI R R & A T4
#, X2 as_datetime() F as_date() PREFIIIRE:

as_datetime(today())
# [1] "2024-02-11 UTC"
as_date(now())
#t [1] "2024-02-11"

QSR AR AR B HHATP RSN B 5y, AT AGE A DA R ]
axPREC year(). month(). mday() (—PHHHRIFEJL
K) . yday() (—FEFIBEILER)  wday() (—EHH
HBJLKR) . hour() . minute() #1 second():

datetime <« ymd_hms("2016-087-88 12:34:56")

year(datetime)
it [1] 2016
month(datetime)
# [1] 7
mday(datetime)
#it [1] 8
yday(datetime)

## [1] 190

(>

V
/)

\/
Al

@ X
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H SIS T 25 e A P

X month() 1 wday() K%k, PRATLAILE label =
TRUE SRIR (A H fy ZFRF E8AEA4ES, 4] DA% E abbr
= FALSE SRiR[E &4

month(datetime, label = TRUE)

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

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

#t [1] Friday
## 7 Levels: Sunday < Monday < Tuesday < Wednesday < T
hursday < ... < Saturday

JEIT floor_date() . round_date() #1 ceiling_date()
PRIEICRE H S A BIm T Y — e B, RIEH 230D
BN B E, DAURNERAIAFR, REL
KRN FER . ALY E A AR E AL

floor_date(datetime, "week")

## [1] "2816-07-83 UTC"

i@ update() RREREIEE— N HBARS[A], XA AT DA
IR E 2R :

update(datetime, year = 2020, month = 2, mday = 2, h
our = 2)

## [1] "2020-82-82 62:34:56 UTC"
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£ R, SR HEIMER, ARAVRSISENASE N
%

1_age < today() - ymd(19910169)
1_age

## Time difference of 12086 days

PRI TRIZE A1 X RAC SIS R [RIBE HY S A] DUZAD, o)
B NI HBE ROVIXRTSERR R AT BN RAC SR
R A E, PLA lubridate R 1 /S2 6 A  BAALRY 5
—HTHIER - I

as.duration(1_age)

it [1] "1044230400s (~33.89 years)"

),
Y

\/
Al

A] DA FHAR 22 77 (B B2 & BF ZOR 61 22 HA -
dseconds(15)

# [1] "156s"

dminutes(18)

it [1] "608s (~10 minutes)"
dhours(c(12, 24))

it [1] "43200s (~12 hours)" "86400s (~1 days)"
dweeks(3)

# [1] "18144008s (~3 weeks)"
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H SIS T 25 e A P

i A2 DARD A B R SR I RI R G, BERARELER (1
TEN 60 #D, 1 /NN 60 3 EH, 1K 24 /B, 1 A
N7 R, 1EH365K) Kaep, DI, H. JERERE
R, M BA H KERAN S,

A DO I EAIEA T IIARISRTA TR -
2 * dyears(1)

## [1] "63115200s (~2 years)"
dyears(1) + dweeks(12) + dhours(15)

it [1] "38869200s (~1.23 years)"

ST, KM HEASR AR DARD A B ) — BRS fR TH,
FTLAA RSS2 BEABIREER

one_pm < ymd_hms(
"2016-63-12 13:00:00",
tz = "America/New_York")

one_pm
## [1] "2016-03-12 13:00:00 EST"
one_pm + ddays(1)
## [1] "2016-03-13 14:00:00 EDT"

KNELN, 3 H 12 HEA 23 4NN, RIan R
N E—FRIDEL, B2 E— DA ERY TR,

36 / 59



H SIS T 25 e A P

i Bt — R Rl RIRE, (BE AR NN, HH,
ER“ N TR, LGB A, XESENIEHERE
HNE WL :

one_pm
## [1] "2016-03-12 13:00:00 EST"
one_pm + days(1)

## [1] "2616-03-13 13:00:00 EDT"

A DO [t BOREA T ITE RO R T R A

(>

S 2\
N
/

\/
Al

10 * (months(6) + days(1))
## [1] "66m 18d BH BM BS"

S, BBl AR R AN, SEEAMEEE, MrEERS
T EBAT I TIHA -

ymd("2016-81-81") + dyears(1)
#it [1] "2816-12-31 86:00:00 UTC"
ymd("20816-81-81") + years(1)

## [1] "2017-01-01"
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&SR, dyears(1) / ddays(365) Mizix[E] 1, K AHHA
BB DAIFDRFERI, R 1 RISt E O Y F
365 RHIFVEL,

A2, years(1) [/ days(1) MiZIREMT2NE? ARED 2
2015 4, ABLLERE 365, (HARFELE 2016 4, AP
LR 366 | A EBHE R LL lubridate iR [B]—4
FHIREIEE R, lubridate FNE B4 H— M THE, [EIN

/N . H .
i —RES:

years(1) / days(1)

# [1] 365.25

QUAR TR R E T2, AR AR E A X W]
XA AR, X HAER AR, (K] DA
IHANE E R K

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

i [1] 366
ZAEFIE — X RINE Z/ DB, AT AE FEERR:
(today() %--% next_year) %/% days(1)

# [1] 366
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ES A EaW T

R ERBWEAS UL N5 — A BRI AR 2 — AR
SERHIINAEE, ERfeff R BOVREERETE S HRRZ
—o HHH purrr BEURES for TEIAT B 2R H W2
REFR W)L 53 i M ARSZ A T LA R 0

o MFHIRABBIRANICR, IREEIKEIRRER WY 75 7R
N2 nARARE 1 ARRTTIR, B2 AReia] PAE purrr
ReIZR TR 2P R AR A TT R,

o WSRIREIREE — D EE E AR, TR 240 R
Ho N LA el TR TRl - 28518 e v H g
R, BEFTRREMNFRTTZRE? 4 purrr, KATEL
MR Z 1, P85 FREId B T8 B R IX 2 )
HIZE SR SR,

JERTEEATIEER, REXHE N IR T L,
BRIGIRTFEE R, XA 7, KRt purrr G2
T RBIERE VRGEIX R, BRI AR
A — DI R

- map(): FHTHHAIFE

. map_lgl(): AT HHZHEM A&

« map_int(): AT HHEA EE

« map_dbl(): HH T UG ER A &
. map_chr(): HT TN =

FAORBEEH ARV, X RERNENIT
RN, AEIRERIE A RRAKE (FR
AR HI—ANFTIR R, ) A2 L bR Y e SRR
o
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YL S BRI %

AIREAE AN T IRIRAZEME for MBI, RIAEANIR
&, XEAZEH 1! 2O0MMesEr~ ENAT, K
N for TEACLHIRZFEAAE T, (] map() L)
TEMBABERE, M2wEiE: B UERRE
s, HESE,

df < tibble(
a = rnorm(18),
b = rnorm(18),
c = rnorm(18),
d = rnorm(10)
)

R EF PRI RN ) B RO AE TR B THORAE, TABAERTR T
KPR TR AR BRI S AN AR TFEE IR

(>

S 2\
N
/

\/
Al

map_dbl(df, mean)

4 a b c d
## -0.44035038 0.20582271 -0.12759328 -0.89144579

map_db1(df, median)

4 a b Cc d
#t -0.86197579 0.490890621 0.086775493 -0.47913311

map_dbl(df, sd)

4 a b c d
# 1.0945595 0.9677670 0.8015442 1.0429760
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YL S BRI %

I purrr BREERZ A C SEIIHY, XIS EATTRIREAE
bR, BT TR, B EC (A Lf, BN
HBIEED AP — PR, — T mEe— A

=

XNTFZEf, KT DUE R LR EREE DT ORI A &
{BRIARAEX AN BARE A RN HARL S — D LR
A, PARRXAROEE mtears BHEEASFTAL 3 M ET (1%
MSELHEZR) |, N NER LA — DL

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

K4 R A O B A4 PR ITETA LLARE B, A purrr 12
ik 7 — R T R ERFETT 2 - Bl

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

BATELLERBIRER T . fE— A B3R
FIFRITR, 5 for EAFH i FRIAFTRT 2 —HEH,
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YL S BRI %

LREEZ AR, ARRSFEERRHIG R? XN
WEg R, BEERIXMES, FERILET
summary() BR%L, SAGIEEUHEE A r.squared, FAl]
A DA F B8 42 PR B e 77 ZOR SE ROX M -

models >
map(summary) [>
map_dbl(~.$r.squared)

i 4 6 8
##t 0.5086326 0.4645102 0.4229655

KT B an 44 o BX AR AR i, FTLA purrr $2
ik 7 — M ARG AT R

(>

S 2\
N
/

\/
Al

models [>
map(summary) [>
map_db1("r.squared")

i 4 6 8
it 0.5086326 0.4645102 0.4229655

RIE AT DA R B IR A BRIEBUT R :

x < list(
list(1, 2, 3), list(4, 5, 6), list(7, 8, 9))
x > map_dbl(2)

## [1] 25 8
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X ERAE R IR Ak PR

{6 U PR R 2 2 AR R, IR R I IR
DRRIGN, BIXABEAN, IR R 2555
RHE, MHAREIHEMELER, safely() 22— MEN
g (BlAED , BT GhE) |, WHEHETE
BOFIREMESUGHIRE, IXFE—3K, B HIEEELA
[PUEEEIR. i, EERZIRMEHLL M TRHMK
HI—MBER,

. result: [REGEEE., IR HEINERN Y NULL,
. error: FEIRNFK, WEREEVERIINIT NULL,

PAI et FH — & EARY 1og BRIBCRIEFTULRA -

safe_log < safely(log)

),
Y

\/
Al

str(safe_log(18))

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

str(safe_log("a"))

## List of 2

#t $ result: NULL

#t $ error :List of 2

##  ..$ message: chr "non-numeric argument to mathema
tical function"

# ..$ call : language .Primitive("log")(x, base)
#t  ..- attr(*, "class")= chr [1:3] "simpleError" "er

ror" "condition"
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X ERAE R IR Ak PR

LERBRINETTIN, result STTEPHESRIGESE,
error JLRMER NULL; HEREG21TRIBES, result JT
ZMEZ NULL, error EEFEZHEIRNZ,

safely() AT AL map() ERECGLFEIMHA

x < list(1, 18, "a")
y < x > map(safely(log))

(>

V
/)

EX
YR
str(y)
## List of 3
#t $ :List of 2
#  ..$ result: num O
#t  ..$ error : NULL
#t $ :List of 2
#t  ..$ result: num 2.3
#  ..$ error : NULL
#t § :List of 2
#t  ..$ result: NULL
#t  ..$ error :List of 2
## .. ..$ message: chr "non-numeric argument to math
ematical function"
# .. ..$ call : language .Primitive("log")(x, bas
e)
# .. ..- attr(*, "class")= chr [1:3] "simpleError"
"error" "condition"
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X ERAE R IR Ak PR

AR DA LSRR, — MIRE S AR
ENR, B TIRESHERESER, LR E
MEHEMA S, BJLAMEH purrr::transpose() BREGERA
SERUXMESS

y < y > transpose()

(>

X
“R
str(y)
# List of 2
#t $ result:List of 3
# ..$ : num O
#t ..$ : num 2.3
# ..$ : NULL
#t $ error :List of 3
# ..$ : NULL
4 ..$ @ NULL
#t  ..$ :List of 2
#t .. ..$ message: chr "non-numeric argument to math
ematical function"
# .. ..$ call : language .Primitive("log")(x, bas
e)
# .. ..- attr(*, "class")= chr [1:3] "simpleError"
"error" "condition"
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X ERAE R IR Ak PR

TR BE T A IR TR £

. 5 safely() 2&18l, possibly() R ZSKIN
ix[E, Bt safely() BZE R —L  KyA] DURE
PR BRI IR [ — P ERIAE :

purrr

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

## [1] 0.000000 2.382585 NA

- quietly() BI#5 safely() FIMEFHEAAME, {HAT
HRERPALSHIRNR, M2Eamd,. HE

Fis s

(>

V
/)

\/
Al

¢ 2X\)

x < list(1, -1)
x [> map(quietly(log)) > str()

## List of 2

#t § :List of 4

#t  ..$ result : num @
#  ..$ output : chr ""

#t  ..$ warnings: chr(8)
#t  ..$ messages: chr(8)
#t § :List of 4

#  ..$ result : num NaN

#t  ..$ output : chr ""

##  ..$ warnings: chr "NaNs produced"
#t  ..$ messages: chr(8)

47 | 59



E2 U]

€5, BAT TR pREAR 2T B A TET TR
HEMNEH A2 TR AT EZRDIEN, Xtz
map2() 1 pmap() PREXHIH R Z I, Bildn, B RAER
UL EARFRBENLLIES 2R, TAIELANE 7T

5 map() ERECRZTEIX ™MES:
mu < list(b, 18, -3)
mu [>
map(rnorm, n = 5) >
str()
## List of 3

# $ : num [1:5] 3.7 7.17 5.91 5.39 4.48
#t $ : num [1:5] 11.51 11.12 6.95 18.56 9.49
#t $ : num [1:5] -1.66 -2.41 -2.14 -3.2 -2.3

NFERREMREE AR, ARAKE2IpIE? Hrp—H
JITERAE AR B EZE IR AR5 I TIEN:

signa < list(1, 5, 18)

seq_along(mu) >
map(~rnorm(5, mu[[.]], sigma[[.]])) P>
str()

## List of 3

#t $ : num [1:5] 5.32 3.51 5.23 6.36 5.17

# $ : num [1:5] 8.54 6.81 13.59 8.69 2.27

# $ : num [1:5] -4.59 -5.64 10.31 -24.85 -3.68
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E2 U]

(R IXR T IEARMELE N B U A S, Mk, TR
ZAE map2() R, ER] PO NEE TR IS

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

## List of 3

# $ : num [1:5] 4.86 6.33 4.51 4.24 5.93

#t $ : num [1:5] 14.77 8.89 8.52 10.98 10.64
# $ : num [1:5] 3.47 -8.84 7.28 -9.94 -28.25

map2() ERECAT DAZERCPA R — RSB R 2R H -

3

raX

(A
SEX
R
mu sigma  map2(mu, sigma, rnorm, n = 5)
'S 'S 4 ™
5 1 rnorm(5, 1, n = 5)
10 5 rnorm(1@, 5, n = 5)
-3 10 rnorm(-3, 10, n = 5)
— —— N J

FE, SBREHMEZEZSE OXEZ nu Fl
sigma) ZEHAEMLL KL (GXHZ rnorm) BIETH, {ELR
FAZHZSE OXEZ n) ZTEMLE EREHY 5T,
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v

2 Z BT 0

»

= xF

purrr $24L T pmap() HKEL, BRI —MIIRIENZS argsl pmap (argsl)

o WRIREAEBIIE, FREEFREARZE A HEIR (. \ - < . L) - \

BTG, AR HA] DA R X R 2K 1 5 1 rnorm(1l, 5, 1)

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

args1 < list(n, mu, sigma)

args1 > 5 -3 10 rnorm(5, -3, 10)
pmap(rnorm) |> A VAN /O J AN vy
str() N /

## List of 3

# $ : num 4.62
#t $ : num [1:3] 8.33 9.96 2.77
# $ : num [1:5] -2.5 -5.63 -12.1 6.09 3.45
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2 US|
) {BD
= 22N
MERIE NHNRRITTR 44, A2 pmap () 1EE I R EEY ) args? . pmap (args2)
MTEIRA B ILA, IXF RS & s, mH =1 ((mu | [sigma[ n )| .
Egﬁ@ﬂli'lﬁ%%, Jtt%ﬁ?{ﬁﬁﬁﬁﬁ%%@( 5 1 1 rnorm(mean = 5, sigma = 1, n = 1)
10 5 3 rnorm(mean = 1@, sigma = 5, n = 3)
args2 < list(mean = mu, sd = sigma, n = n) _
argsZ > -3 10 5 rnorm(mean = -3, sigma = 10, n = 5)
pmap(rnorm) [> . /
str()
## List of 3

# $ : num 6.23
#t $ : num [1:3] 14.5 24.7 13
#t $ : num [1:5] 1.683 8.822 -10.755 -B.663 5.689

IXAELE AT RRRO F BE K — 28, (HEZ 42
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E2 U]

RO KRR RN, B ARl DRSS EIRFAE— D
BEtE:

params < tribble(
~mean, ~sd, ~n,

5, 1, 1,
10, 5, 3,
-3, 18, 5

)

SRR AR E AR, BA A AR 2 — PR
WA, RORIXAER] DU PRSI B A 2 FR, 1 H
5HAMS BEAHFKE,

(>

S 2\
N
/

\/
Al

params [>
pmap(rnorm)

# [[1]]

## [1] 4.777998

# [[2]]

## [1] 13.36652 18.83639 12.13867

# [[3]]

## [1] -4.8268679 -6.2087283 0.3558966 -9.2375618 -6.
74308222
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E2 U]

WE— RS BN NMEELEEINISERE, &
ZRBA G WERFEN, ~TOEXRIEN, fRA] DA
F invoke_map() EEI%L:

f < c("runif", "rnorm", "rpois")
param < list(
list(min = -1, max = 1),
list(sd = 5),
list(lambda = 10)

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

## List of 3

# $ : num [1:5] 0.264 0.302 -8.297 -0.867 -0.223
# $ : num [1:5] -0.51556 9.298 -0.8469 -8.69 8.5341
#t $ : int [1:5]1 101312 9 9

7.8
Al Ab

‘;r
w\

f params invoke_map(f, params, n = 5)
N\ N\ [
min  max
"runif” -1 1 runif(min = -1, max = 1, n = 5)
sd
"rnorm” 5 rnorm(sd = 5, n = 5)
lambda
“rpois” 10 rpois(lambda = 10, n = 5

(&

J

N

J/

.

B NS RESIR B S R AR T 6]
B, B oNSEEINERN—MIIRR, Hgat 7 E2Es
FIERBAFSE, MERNSEEEREFT R,
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i A PRI EYL

QRERTE H R H B2 A HE IR, A ZIRIEME
I, AR EREL, A2 R R, T8
Rk, (XA BRI H R A LT (o o B R
R 2 EL - EEARRELRE, mARIREHE,
DA 28— EH R E R

x < list(1, "a", 3)

X >
walk(print)

#[1]1
## [1] l|a||
# [1] 3

— R, walk() ERECA AN walk2() 1 pwalk() SEH,
#Blan, wWwRE—TEEAIERN— D4 E, AR
tn] A pwalk () K& SCHCRAF 2 B B RE B AL
=

library(ggplot2)
plots < mtcars >
split(.$cyl) I>

map(~ggplot(., aes(mpg, wt)) + geom_point())
paths < stringr::str_c(names(plots), ".pdf")

pwalk(list(paths, plots), ggsave, path = tempdir())

walk(). walk2() #1 pwalk() #F=Ba MR E] . x, B
— N2, XEEEMHERIEH TEERIE,
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(>

V
/)

\/
Al

'v
-

for I H At A 3\

keep() fl discard() BRELRT DAY I AR B fin A HH FUMELA TRUE AT FALSE BIJTER:

¢ 2X\)

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

## 'data.frame': 150 obs. of 1 variable:
## $ Species: Factor w/ 3 levels "setosa","versicolor",..: 1111111111 ...

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

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

#t $ Sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ...
#t $ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1
#t $ Petal.Length: num 1.4 1.41.31.51.41.71.41.51.41.5
#t $ Petal.Width : num 0.2 0.2 8.2 8.2 6.2 8.4 0.3 0.2 8.2 0.1
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for I H At A 3\

some() 1 every() BAEBI I SKefff e Pl B2 75 4 A
TTERNE N EEN G TTENE:

x < list(1:5, letters, 1list(108))
x > some(is_character)

## [1] TRUE
x > every(is_vector)

## [1] TRUE

(>

9N
N
/

\/
Al

detect() BRELA] AR HTMME N BRI ZE— N IT 2,
detect_index() BRZELNIA] PUREIX 4N E2RUME

x < sample(18)
X

#r [1] 9 1 7 8 4180 3 6 5 2
x [> detect(~ . > b)

# [1] 9

x > detect_index(~ . > 5)

#[1] 1
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for I H At A 3\

head_while() F1 tail_while() 23 BIMIAI& BT SLANLE
AR TIMHE N E R TR

x > head_while(~ . > b)
# [1] 9
x > tail_while(~ . > b)

it integer(0)

NF—DERIFIEE, GRIREREIRZ)— MR #51
&, JTRGREH —DREAWPR RN TR G — 1 il
RABZR AR A — dplyr #BIEMH T 25K%, o
XATIERAFEIE SR, B0, WRIE — RS
R, FFAEENE AR RN BRI R R — YT FOR
B AL N R :

dfs <« list(
age = tibble(name = "John", age = 30),
sex = tibble(name = c("John", "Mary"),

SeX = C(”M“’ ||F||)),
trt = tibble(name = "Mary", treatment = "A")
)
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for I H At A 3\

dfs > reduce(full_join)

join_by(name)®
join_by(name)"

## Joining with “hy
## Joining with “hy

i # A tibble: 2 x 4

##  name age sex treatment
##  <chr> <dbl> <chr> <chr>

## 1 John 36 M <NA>

#t# 2 Mary NA F A

B PR IR — 5K A B AR PR AR RIFY AR

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

9,
Al Ab

Qv
.

vs [> reduce(intersect)
# [1] 1 310

reduce() BRIELfE A — oo R (RIEAM LA
ARIEED , RHAMMNMAT— DI, BRlREHF
Ntk RUREE RARBARMEML, (Ha#
RREFTERRIZER, (K0T DUE A ERSEEL R T KA

x < sample(18)
X

# [1] 9180 5 3 6 4 7 1 8 2
x [> accumulate( +")

# [1] 9 19 24 27 33 37 44 45 53 bh
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