% 8 E: LFAN

8: Functions for Characters and Strings

Eif L, Mt N BBV ERREXFRFEER, ZHREEHERNEHEATTR
Mz, BHRREEEH, ARTHRH A BETREI . AR REERAGEEE
FLHERMENBERERE, Mt A BLALABEREEFRFHE R G B
%. R WE#FZHEA] DR E X F BRI E R4 80 XXFE R (Character Data), %
R XFEAE paste (), substr (), substring (), grep(), gsub(), strsplit ()

% REMH stringr EELREXFHFHERIKR.

8.1 X FaHrE: paste()

XFEPHA paste O AJLAAHF 2 X FRAEFRTREEL AT 1 {HXFH

B

H.

1 > paste (..., sep = " ", collapse = NULL)
2 > pasteO(..., collapse = NULL)
HA 585

e sep = " "HRE 2 HFRAESUHF, £ HITTRPHDFRE AR SCFEBATHE.
EEFERE RERBFEAFHAENRE, R AR 1 £Z2E#.

OMEH (2018): BE 4t st



2. 8.2 B FH A substr() # substring()

e collapse Jofklf sep BEMEFHRRER, REHREGH LT HAENILR
BERBEEE FH, RER 1. collapse REREITE SR A
FEATFHE.

1 > ## paste()

2 > paste(1:5) # same as as.character(1:5)
G D0 0 D0 Wi oGu

4 > paste("Today is", date())

5 [1] "Today is Sat Mar 11 11:37:40 2017"
6 > #

7 > paste("A", 1:5, sep = "")

8 [1] "A1" "A2" "A3" "A4M AB"

9 > paste("A", 1:5, sep = " ")
10 [11 "a 1" "aA 2" "A 3" "A 4" "p B
11 »> paste("A", 1:5, sep = "#")
12 [1] "A#1" "A#2" "A#3" "A#4" "A#5"
13 > #
14 > paste(c("X", "Y"), 1:5)
15 [11 "x 1" "y 2" "X 3" "Y 4" "X 5"
16 > paste(c("X", "Y"), 1:5, sep = " ")
17 s
18 > paste(c("X", "Y"), 1:5, sep = "")
19 N e ATy
20 > paste(c("X", "Y"), 1:5, sep = "+")
21 [1] "X+1" "Y+2" "X+3" "Y+4" "X+5"

22 > paste(c("X", "Y"), 1:5, sep = "", collapse = NULL)
23 [1] nxqn mygn nx3m nygn nyg
24 > paste(c("X", "Y"), 1:5, sep = "", collapse = " + ")

25 [1] "X1 + Y2 + X3 + Y4 + X5"

8.2 ZEB L F A substr() ¥ substring()

NFEF substr () B substring () AIFE 1 X FRES, ZEREEIE S FE,
BRI TR
1 > substr(x.char, start, stop)
2 > substring(x.text, first, last = 1000000L)

3 > substr(x.char, start, stop) <- new.char
4 > substring(x.text, first, last = 1000000L) <- new.char

Hep5[%

e x.char B 1 AXFFHEAE,




%

8F

 XFER

start, £5 1 {AIERE, ZRArEEDFF RIS 1 EXFEE,
stop, f 1 HIERY, FRrBEHERFFHIRE 1 HXFE.
x.text 3 1 EXFFHRAE.

first 3 1 (HIERE, RRAEEDFFERE 1 EFME.
last £ 1 EERE, FRABEERCFFHIRE 1 EXFUE.
i A H e XFF B AR AR e A 2 U X 8

— substr(x.char, start, stop) <- new.char

— substring(x.text, first, last = 1000000) <- new.text

] IR IRFTHI X SF & new. char BY new. text BRRLFTZEENC W EF &
L.

A R WEERMEZ state, FIPER 50 W —LHERER, BEREDH,
state.abb, state.area, state.center, state.division, state.name, state.region,

URSEEYME state.x77, FEBLFE A substr () B substring () BIZ, S 3CF M

=

EY)H state.name.

1 > ## substr()

2 > data(state)

3 > state.name

4 [1] "Alabama" "Alaska" "Arizona" "Arkansas" "California"
5 [6] "Colorado" "Connecticut" "Delaware" "Florida" "Georgia"

6 [11] "Hawaii" "Idaho" "Illinois" "Indiana" "Iowa"

7 [16] "Kansas" "Kentucky" "Louisiana" "Maine" "Maryland"
8 [21] "Massachusetts" "Michigan" "Minnesota" "Mississippi" "Missouri"
9 [26] "Montana" "Nebraska" "Nevada" "New Hampshire" "New Jersey"
10 [31] "New Mexico" "New York" "North Carolina" "North Dakota" "Ohio"
11 [36] "Oklahoma" "Oregon" "Pennsylvania" "Rhode Island" "South Carolina"

g N

12 [41] "South Dakota" "Tennessee" "Texas" "Utah" "Vermont"
13 [46] "Virginia" "Washington" "West Virginia" "Wisconsin" "Wyoming"
14 > state.name[47:50]
15 [1] "Washington" "West Virginia" "Wisconsin" "Wyoming"

> substr(state.name[47:50], start = 1, stop = 4)

[1] "Wash" "West" "Wisc" "Wyom"

> substr(state.name[47:50], start = 1, stop = 4) <- "AAA"
> state.name[47:50]




4. 8.3 it X F # X: abbreviate()

20 111 "AAAhington" "AAAt Virginia" "AAAconsin" "AAAming"
21 > #

22 > ## substring()

23 > data(state)

24 > state.name[47:50]

25 [1] "Washington" "West Virginia" "Wisconsin" "Wyoming"
26 > substring(state.name[47:50], first = 3, last = 1000)
27 [1] "shington" "st Virginia" "sconsin" "oming"

28 > substring(state.name[47:50], first = 3, last = 1000) <- "BBB"
29 > state.name[47:50]
30 r11 "WaBBBngton" "WeBBBVirginia" "WiBBBnsin" "WyBBBng"

8.3 ML X F B abbreviate()

XFER abbreviate () AREILICFEE, #AMT:

1> abbreviate(names.arg, minlength = 4, use.classes = TRUE,
2 dot = FALSE, strict = FALSE,
3 method = c("left.kept", "both.sides"))

Hep5[%

e names.arg f% 1 AR FFEAE.
e minlength = 4 BEF{LEXFFHENFETHE.
e dot = FALSE R &, REHEERM “. " EEIMLE CFEFEA.

e strict = FALSE BN &, BN, £ G /A e hEars minlength 9]
BIE, & strict = TRUE HIATREN G EME— (L, FETREAZTH
X, BT REG LR A e g2 BUERI .

1 > ## abbreviate()

2 > data(state)

3 > state.name[47:50]

4 [1] "Washington" "West Virginia" "Wisconsin" "Wyoming"
5 > abbreviate(state.name[47:50], minlength = 2, dot = TRUE)

6 Washington West Virginia Wisconsin Wyoming

7 "Wsh." "Wv. " "Wsc." "Wy."

8 >

9

> x.chr <- c("abcd", "efgh", "abce")




% 8FE: WFHR 5.

10 > abbreviate(x.chr, 2)

11 abcd efgh abce

12 r"abca” "ef" "abce"

13 > abbreviate(x.chr, 2, strict
14 abcd efgh abce

15 "ab" "ef" "ab"

16 > abbreviate(x.chr, 2, strict = FALSE) #
17 abcd efgh abce

TRUE) # 1st and 3rd are = = "ab"

18 "abcd"  "ef" "abce"

19 >

20 > x.abb = abbreviate(state.name[47:50], minlength = 2, method = "left.kept")
21 > y.abb = abbreviate(state.name[47:50], minlength = 2, method = "both")

22 > cbind(x.abb, y.abb)

23 x.abb y.abb

24 Washington "Wsh" "Ws"

25 West Virginia "WV" "WV"

26 Wisconsin "Wsc" "Wn"

27 Wyoming "Wy"  "Wy"

8.4 XFHFHEN: grep()

X¥rENERE—HERNIIE, siefdrsh By, EE 8 I H
#7 B FEEAFS, JERERAFHAEN TEUE. FellFH R
£ regular expression (Regular expression is a pattern that describes a set of
strings), T2 GEE Perl B Python AR fHHhIhEE. R AT A Perl #Y# S A0 # B
#i7. regular expression RHES —~HEFZEL T FESHEUXFEH, BT
HERUTIRERTR L HIHAATRER, LHRZ metacharacters (FFRAF 98 F TT).

e single character: HEEIEZF.

e character class: FIRFEZEMA%HEF.

e concatenation: EFEFHAHPHRRERAFE.

e repetition: BE IR EMAF RN RE.

e alternation: AN, L AR ERNFH T, MIFBMAF—FFERA

TR




8.4 XF#2HA: grep()

o B AT IR B SRR

e metacharacters: FFRMEFEIC MKk R (REMNBET. EERUVESERTHR
IO BRI IR R ERRR "\ \ "

1 v #$%eakZ ()*+,-./:;<=>72e[\]1~-°<{ 1}

BT IR R T2 R & 8.1-%K 8.2

1> grep(pattern, x, ignore.case = FALSE, perl = FALSE, value = FALSE,

fixed = FALSE, useBytes = FALSE, invert = FALSE)

grepl(pattern, x, ignore.case = FALSE, perl = FALSE,
fixed = FALSE, useBytes = FALSE)

sub(pattern, replacement, x, ignore.case = FALSE, perl = FALSE,
fixed = FALSE, useBytes = FALSE)

gsub(pattern, replacement, x, ignore.case = FALSE, perl = FALSE,
fixed = FALSE, useBytes = FALSE)

regexpr(pattern, text, ignore.case = FALSE, perl = FALSE,
fixed = FALSE, useBytes = FALSE)

gregexpr (pattern, text, ignore.case = FALSE, perl = FALSE,
fixed = FALSE, useBytes = FALSE)

regexec(pattern, text, ignore.case = FALSE,
fixed = FALSE, useBytes = FALSE)

Hep5[%

e pattern: FrERAFH.
e x, text: JFAEEYIE.
e ignore.case = FALSE: T A/NEH =R ZHE.
e perl = FALSE: {# [ perl BRESHEENAFE.

e value = FALSE: B\ & FEE 1, value = TRUE: BERE/F &R ER
ARTCE.

FALSE: R ER EHAFREAHATEHTE.

o fixed




% 8FE: WFHR .7

e useBytes = FALSE: REMF ML character-by-character MJFE byte-by-byte.

e invert = TRUE: i EEFMARKAERE, RN EREAFEHTE
(LB BT

841 HAHMAEF

EAESERA AT AL EHESE -~ HEFZS R E SR E R F &, fla, 7E
XFM&E x.chr BEEET x, (FHAKRK grep() EERCCFME x. chr H1, FHHy
AR E X (pattern), i B EESCFRERN T (index).

> ## single character

> ## grep()

> x.chr <- c("y", "ya bc", "abc", "ay bc", "ab yc", "ab cy")
> grep("y", x.chr)

[11 12456

> x.chr[grep("y", x.chr)] # index by position

NOUTWN =

[1] nyll llya bC" llay bC" Ilab ycll IIab Cyll

R ER R F RN —NIE (pre-pattern) fEF ~ FIC (caret, BEFRHE, £ V 7
5%), Bl{EES 1 TERNE 1 BETREHAFENTE.

1 > ## - (caret) line first

2 > x.chr <- c(nyn, "ya bc", "abc", "ay bc", "ab yc", "ab cy")
3 > grep("~y", x.chr)

4 111 12

5 > x.chrlgrep("~y", x.chr)]

6 [1] nyn nya be"

RERRNFENE—AIE (pattern-post) £ $ FIT (dollar sign, £ 8775%),
AlEES 1 TFENRE 1 BFTREERERER AT E. netacharacters.

1 > ## $ (dollar sign) line last
2 > x.chr <- C("y", nya bc", "abc", nay bc", "ab yC", "ab Cy")
3 > grep("y$", x.chr)

4011116
5 > x.chr[grep("y$", x.chr)]
6 [1] llyll "ab Cy"

FEARIFBRFIC " (A1, period), SIS HENAF RO FH, HE2EH.
" FOL, $ U B T R AR B T




8. 8.4 XFEFHN: grep()

1 > x.chrlgrep(".bc", x.chr)]
2 [1] "ya bc" "abc" "ay bc"

EE=F (word) B5 1 AFLREMAARERAFS, BEAEES 1 1TFH
HIZE 1 AT, Al e 2 B A RT— (2B AN 1 2248, RARRY, B 00F (word)
Hik# 1 BFTeRaeRENAFE, B1ERS 1 TFRIER 1 #E¥T, A
FrEMAFRR—AIEGI 1 2%,

1 > ## word first, except line first

2 > x.chr <- c("y", "ya bc", "abc", "ay bc", "ab yc", "ab cy")
3 > grep(" y", x.chr)

4111 5

5 > x.chr[grep(" y", x.chr)]

6 [1] "ab yc"

7 > #

8 > ## word last, except line last

9 > x.chr <- c("y", "ya bc", "abc", "ay bc", "ab yc", "ab cy")
10 > grep("y ", x.chr)

11 111 4

12 > x.chrlgrep("y ", x.chr)]

13 [1] "ay be"

8.42 FEHFXMR L EEF

R 7E regular expression HIJEF character class /&M H & R E IR ER
FH [and], H grep() #FZ K, REREREDERNNFITHOE-EEFRE, &
gHEE. fI, HRERNFRR "[cgrl" 1 AFTHRER "¢", "g", "r" (E—HEF
fre, HeghlE. HRERXFER " lcgr]”, MIXXFREARN 1 THE 1 HFR
B ", g, "o E—EEERE, HEEE. Kz, B " [Cegr]" AIXFHEANT
117 1 HF T ASE—EEE ", "g", "t" TyHEE. 2K £81-%8.2

1 > ## character class

2 > x.chr <- c("cat", "bar", "rat", "sac", "mug", "gate")
3 > grep("[cgr]l", x.chr)

41123456

5 > x.chr[grep("[cgr]", x.chr)]

6 [1] "cat" ‘"bar" ‘"rat" "sac" '"mug" "gate"

7 > #

8 > x.chr <- c("cat", "bar", "rat", "sac", "mug", "gate")




% 8FE: WFHR 9.

9 > grep("~[cgrl", x.chr)

10 (11136

11 > x.chrlgrep("~[cgrl", x.chr)]
12 [1] "cat" ‘"rat" ‘"gate"

13 > #

14 > x.chr <- c("cat", "bar", "rat", "sac", "mug", "gate")
15 > grep("~[~cgrl", x.chr)

16 111 245

17 > x.chrlgrep("~[~cgrl", x.chr)]
18 [1] "bar" "sac" "mug"

puan, . [al+" BELMAEE 1 HEF, #E5E I a B, HERED 1 HNSHEE

=

¥

1 > x.chr <- c("cat", "bar", "rat", "sac", "mug", "gate")
2 > grep("~.[~al.+", x.chr)

31115

4 > x.chrlgrep("~.[~al.+", x.chr)]

5 [1] "mug"

N R, WA SO EERCE, BT,

[0-9]: HE=EF 0-9.
(A-7): BEKREFR A-Z.
la-z]: HE/NEFH a-z.

[0-9A-Za-z]: FIKHESEFHT R

% 8.1 BR B ZHI k.

8.4.3 e = F

HEE RN SR EFEHEM, 1A, “[cgrlat$”, #= 1 TR 1 HF
TEE1IMCc g r, $ BF 1 ITFENRBTFILE "at", KK AT EFH "cat", "rat”
F3. HE 3T, AR "[ct]a[br]$".

1 > ##

2 > x.chr <- c("cat", "car", "bar", "rat", "sac", "mug", "gate", "tab")
3 > grep("~[ctlalbrl$", x.chr)

4111 28




-10 - 8.5 I HENAF AR T # XY

5 > x.chrlgrep("~[bctlalbr]$", x.chr)]
6 [1] "car" "bar" "tab"

7 > #

8 > x.chr <- c("cat", "car", "bar", "rat", "sac", "mug", "gate", "tab")
9 > grep("~[ctlalbr]$", x.chr)

10 111 2 8

H]Bh (period) "." £ metacharacters, EE&E AFIT, JUESEHE 1 HF
JC. BN, "c . " EEEE AR ¢ + ERIFET + t.

1 > ## period (.)
2 > x.chr <- c("cat", "cut", "bar", "cattle", "sat", "cup", "city")
3 > grep("c.t", x.chr)
4111247
> x.chr[gre c.t", x.chr
5 [grep("c.t" )]
6 [1] "cat" "cut" "cattle" "city"

8.5 BFHIMAFEE R T & RHK

BESENXTE, AAZR 1R, TUREE-FHEPLREBESNA, 5
REEFBEFNANRY, 2R £ 8.2. il "+" HrEZHHF—TTRERNFHE
P 1TRELE, "~ [cC] . +e$" BRFHRBIAR ¢ Bl C + (EMFTT + REFITLE e.

1 > ## Repetition

Ul

2 > x.chr <- c("cat", "cute", "bar", "cattle", "sat", "cup", "city", "Centigrade")
3 > grep("~[cC].+e$", x.chr)

411248

5 > x.chrlgrep("~[cC].+e$", x.chr)]

6 [1] "cute" "cattle" "Centigrade"

REEEEF AR REEE, ATDERARRESE ", ") BERENRE. fia, 2
F 1570 "m" B4 2 K, A DUERHE M "m{2,}". HEEFZEFIT "ton" £V 2 K
ATLMERER " (tom) {2, 3"

1 > ## Repetition

2 > x.chr <- c("Tom", "Thomas", "Tomas", "Tommy", "tomas", "tommas", "Tomtom")
3 > grep("m{2,}", x.chr)
4111 46

5> x.chr[grep("m{2,}", x.chr)]
6 [1] "Tommy" "tommas"

7 > #




% 8 F: XFK= S11 -

8 > x.chr <- c("Tom", "Thomas", "Tomas", "Tommy", "tomas", "tommas", "Tomtom")
9 > grep("[Ttlom{2,}", x.chr)
10 11 4 6

11 > x.chr[grep("[Tt]lom{2,}", x.chr)]
12 [1] "Tommy" "tommas"

13 > #

14 > x.chr <- c("Tom", "Thomas", "Tomas", "Tommy", "tomas", "tommas", "Tomtom")
15 > grep("([TtJom){2,}", x.chr)

16 111 7

17 > x.chr[grep("([Ttlom){2,}", x.chr)]
18 [1]1 "Tomtom"

8.5.1 X A fwim & F AN

B EERAR RS 2 MU 78, WEa DIER
cal bar) #i& 2 BL FRE A F 5. FIA1, B BUFFR ICD-10 &R2ETS,

1 B16, B16.0, B16.1, B16.2, B16.3, B16.4,
2 B16.5, B16.7, B16.8, B16.9, B17, B17.0, B17.2, B17.8,
3 B18, B18.0, B18.1, B18.8, B18.9

B2, REEREAR B R RSN EII RS "." (period), ALERF

1 B16, B160, B161, B162, B163, B164, B165, B167, B168, B169,
2 B17, B170, B172, B178,
3 B18, B180, B181, B188, B189

= BRI AR E N R RR 2 TS S E A ICD iR 2 B S e g, vl A
"~B16[0-9]17$|"B17[0,2,8]?$|"B18[0,1,8,9] 78"
Ui =% " ~B16 [0-9]17$" B, ""B17[0,2,8]7$" B{ ""B18[0,1,8,917¢$"".

> ## Alternation

> hbv.chr <- c("B16", "B160", "B161", "B162", "B163", "B164",
"B165", "B167", "B168", "B169",
"B17", "B170", "B172", "B178",
"B18", "B180", "B181", "B188", "B189")

> grep("~B16[0-9]7$", hbv.chr) # B16

[11 1 2 3 4 5 6 7 8 910

> grep("~B17[0,2,8]7$", hbv.chr) # B17

[1] 11 12 13 14

10 > grep("B18[0,1,8,9]17$", hbv.chr) # B18

11 [1]1 15 16 17 18 19

12 > #

13 > grep("~B16[0-9]17$~B17[0,2,8]1?$~B18[0,1,8,9]17$", hbv.chr) # any

" (verti-

OO WN -~




12 8.5 I HENAF AR T # XY

14 11 1+ 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19
15 > ## misspelling name

16 > x.chr <- c("Tom", "Thomas", "Tomas", "Tommy", "tomas")
y
17 > grep("~[Tt]omm?y?$~ [Tt]homas$+tomas$", x.chr)
18 111124
19 > x.chrlgrep("~[Tt]omm?y?$~ [Ttlhomas$+tomas$", x.chr)]
grep y
20 [1] "Tom" "Thomas" "Tommy"

8.5.2 #FIRF JLRAR B AT 7

R fEEZ 5 EU R & F %] metacharacters (kT Fo0) B¢ B FEoT HFEE
FEIA, DT BE A ERFEThES s,

1 "[0-9]" - Digits

2 "[a-z]" - Lower-case letters

3 "[A-Z]" - Upper-case letters

4 v[a-zA-Z]" - Alphabetic characters

5 "[~a-zA-Z]" - Non-alphabetic characters

6 "[a-zA-Z0-9]" - Alphanumeric characters

7 "[ \t\n\r\f\v]" - Space characters

8 "[Igx+.2[~{(\\#%&~_/< = >>1,:;\")}e-]" - Punctuation Characters
1 > ## any string containing any of the characters

2 > x.chr <- c("nose", "letter38", "window9", "apple0")
3> grep("[ncol", x.chr, value = TRUE)

4 [1] "nose" "window9"

5 > grep("[01234567]", x.chr, value = TRUE)

6 [1] "letter38" "apple0"

7 > grep("[0-7]", x.chr, value = TRUE)

8 [1] "letter3s8" "apple0"

BRI BT T R AT AT S, IR A R S e AR AT S B R TR 2. 3

HEf AR \\, A, A gsub () #= "$", ;A " (period).
1 > ## metacharacters

2 > s.chr = "gsub$uses$regular$expressions"

3 > s.err <- gsub(pattern = "$", replacement = ".", s.chr)

4 > s.err

5 [1] "gsub$uses$regular$expressions."

6 > s.correct <- gsub(pattern = "\\$", replacement = ".", s.chr)

7 > s.correct

8 [1] "gsub.uses.regular.expressions"

£ character class #ZFa{UE LT R FE AR A, FrsaR F g ErE 75 =K.




% 8 F: XFHR 13 -

OO UT = WN -

> ## metacharacters
> ## example: wrong methods
> metaChaI‘ = C‘(ll$ll,II>'(||’H+II,II.II’II?II,HI:ll,II-\II’II{H’IIH’II(II’II\\H)
> grep(pattern = "$", x = metaChar, value = TRUE)
> grep(pattern = "\\", x = metaChar, value = TRUE)
> grep(pattern = "(", x = metaChar, value = TRUE)
> gsub(pattern = "", replacement = ".",
"gsubusesregularexpressions")
> strsplit(x = "strsplit.aslo.uses.regular.expressions",
split = ".")
> ## examples: correct methods
> metachar = C("$“ ll*" l|+ll |l.|| II?II ||[" n-~n "{ll nn Il(ll "\\")
> grep(pattern = "\\$", x = metaChar, value = TRUE)
[1] ||$II
> grep(pattern = "$", x = metaChar, value = TRUE, fixed = TRUE)
[1] ll$ll
> grep(pattern = "\\\\", x = metaChar, value = TRUE)
[1] n\\n
> grep(pattern = "\\", x = metaChar, value = TRUE, fixed = TRUE)
[1] "\\ll
> grep(pattern = "\\(", x = metaChar, value = TRUE)
[1] ll(ll
> grep(pattern = "(", x = metaChar, value = TRUE, fixed = TRUE)
[1] ll(ll
> #

> gsub(pattern = "\\", replacement = ".",
"gsubusesregularexpressions")

[1] "gsub.uses.regular.expressions"

> strsplit(x = "strsplit.aslo.uses.regular.expressions",
split = "\\.")
[[11]
[1] "strsplit" "aslo" "uses" "regular" "expressions"
> strsplit(x = "strsplit.aslo.uses.regular.expressions",
split = ".", fixed = TRUE)
[r111
[1] "strsplit" "aslo" "uses" "regular" "expressions"
> #
> ## "\\+" at least once
x.chr <- c("id...of....patient", "patient....age")
gsub(pattern = "\\.+", replacement = ".", x = x.chr)

bR B IR IOy, FEAREL AT LR R B FEE SRR \ \, (B AT

TCAZRBISH B

1

1~ -\

o 183 "' ZHIAE character class & 1 [ &




-14 -

8.5 I HENAF AR T # XY

—_
OO ONANUTIHWN -

—_
—_

12
13

o "-"JHMAE character class 5 1 {\[{& B &AM E
o """ RAJJH character class 7255 1 & (H% 1 (ZERZEFEER character class

A

HI5IT)

H

o BT "\" 24, BESHMFFRFICK RIAE character class {EAIfIE.

> ## metacharacters

> x.str <- "my\\strin\\g\\with\\slashes"

> x.str

[1] "my\\strin\\g\\with\\slashes"
> print(x.str)
[1] "my\\strin\\g\\with\\slashes"

> cat(x.

str)

my\strin\g\with\slashes

> gsub("([\\D)","", x.str)

[1] "mystringwithslashes"

> gsub("\\", "", x.str, fixed = TRUE)
[1] "mystringwithslashes"

> #

*8.1: ERERAFITHE |

BRAFET BRIEGE HH
[[:lower:]] [a-z] HEUNEFR lower-case letters
[[:upper:1] [A-Z] HEMKEFH upper-case letters
[[:alpha:]] [A-Za-z] FEXA/NEFHE alphabetic characters
[[:digit:]] [0-9] HFEFTT (Digits)
[[:alnum:]] [A-Za-z0-9] HXF R + BF alphanumeric characters
[[:punct:]] require \ FEELRFSR punctuation characters
Vo # S he () ko, -
./ s <=>7 @
N1-_ < { | ¥~
[[:space:]1] "[\\n\r\f\v]" space, newline vertical tab, ...
form feed, carriage return,
[[:graph:]1] [[:alnum:] [:punct:]] graphical characters
[[:print:]] [[:alnum:][:punct:][:space:]1]  printable characters
[[:xdigit:1]  [0-9A-Fa-f] hexadecimal digits
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*82 HRERFEILHRE I

EHFT AN

) BE 1TFHR% 1 E¥T """

BE 1 7F8E0E 1 HFTARREFT "[(n]"

BSEHFE—-TEAFERS 1 X

* EFIHE—TTRAFE 0 R B E RS XK

+ ESEHFE-TRRAFHEED 1 RLE

n} BSEHE—-TERFERS n K

n,} BSEHE—-TERFHEED n R

n, m} BSIHFE—-TRERFEED n R, &S m R

[anyone] character class, F#ESE R BN F 8 NIT—EEFZ/RE "[[1"
[nco] any string containing any of the characters: "n", "c", "o"

(group)  /NEERFEFHE "([Ttlom){2,}" "[(]" or "]]"

| BEREFEHER "Tomas|Luis", "[|1"

{ & FTE R 9 regular expressions "[{]"

-~

{
{
{

8.6 LF 4B strsplit()

NFEDENEHA strsplit O A MRRF &N REFIUBOU R F & 2 F BN
FH.

1 strsplit(x, split, fixed = FALSE, perl = FALSE, useBytes = FALSE)

Hep5(%

o x, text: D EINIKIFE ARSI

e split: MEMKBNRFET T, LR ER N F & regular expression.
split = character(0) £ split = "" 2HFAEZ.

o fixed = FALSE: X ERENRFHEHELRATEHENTE.

e perl = FALSE: [ perl BAESWRER A FH.




8.6 X F 4 %A strsplit()

e useBytes = FALSE: REMF ML character-by-character MFE byte-by-byte.

AN EVRIBREEFIUEFRAVE 1 (7E B &RERAUE, ANERGELE—ME X

nEn o mgn o nmpn nen ngn

spaces

Rl TEHE "
1 > ## strsplit()

2 > x.chr <- "asfef"

3 > strsplit(x.chr, "e") # # split x on the letter e
4 111

5 [1] "asf" "f"

6 > #

7 > x.chr <- "Display a scentence with spaces"

8 > strsplit(x.chr, NULL)

9 [

10 [1] "D" minm wgh mph o m1M wgn nmymowowowgnowowomgw wen wgu wpw
11 [20] v m mgn win mgn owpe owomongn owpw ngn owgn wgn ngn
12

13 > noquote(strsplit(x.chr, NULL)[[111)

14 M1 Display a scentence with
15 > #

16 > x.chr <- c(as = "asfef", qu = "gwerty", "yuiop[", "b", "stuff.blah.yech")
17 > strsplit(x.chr, "e") # # split x on the letter e
18 s$as

19 [1] "asf" "f"
20
21 $qu
22 [1]1 "qu" ‘"rty"
23
24 [[3]]
25 [1] "yuiop["
26
27 [14]1]
28 [11 "p"
29
30 r[rs11
31 [1] "stuff.blah.y" "ch"
32
33 > #
34 > x.chr <- "a.b.c"
35 > strsplit(x.chr, ".")
36 [[1]1]
37 [13 mn we wn wa
38
39 > unlist(strsplit(x.chr, "."))
40 13 vr o wn e
41 > strsplit(x.chr, "[.1")
42 11111
43 [1]1 "a" "b" "c"




% 8 FE: WFHR
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> unlist(strsplit(x.chr, "[.1"))

[1] ngn tpnt new

> unlist(strsplit(x.chr, ".", fixed = TRUE))
[1] "all Ilb" "C"

> #

> x.chr <- paste(c("", "a", ""), collapse = "#")
> x.chr

[1] "#a#t"

> strsplit(x.chr, split = "#")

[[11]

[1] nn Ilall

> strsplit(x.chr, split = "#")[[1]]

[13 " na"

> #

> strsplit("", " ") [[1]] # character(0)
character(0)

> strsplit(" ", * "[[1]] # [1] "»

[1] »»




