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§1 R¦^¯K

§1.1 �Emacs�Ü¦^

SCEmacs�ESS�",�§3gC���©�¥§��

(setq-default inferior-R-program-name

"c:\\R\\R-2.9.0\\bin\\Rterm")

Ù¥�´»AT�¤gCSCR�´»"

§1.2 ­�ó�

RÌ�: http://www.r-project.org/.

R-Forge: http://r-forge.r-project.org/ �«RN\^�����/

:"

�
�é)û,a¯K��'¼ê§�±SCsos�"SC�^findFn(i

ÎG)��{�é'�i½¼ê¶§(Jw«3èAì¥"

§1.3 O�Ú$1P¹

^system.time(L�ª)O���L�ª�$1�m¶^proc.time��

�c�m§ügN^��L«�mm�"

êâ©Û$1¥m�UÑÑ�þ�&E§3NÁ§S��UI��wù


&E"3Emacs¥^ESS|±��3EmacsI�¥$1R�,�±��ù


ÑÑ§�´3Emacs¥$1XJÑ�£cÙ´N^gC?��C§S��Ø¤

ØN´¡E"^sink()¼ê�±��ÑÑ�©�§�ù�3¶4þÒwØ�

ÑÑ"Ù¢§sink()¼ê\��split=TRUEÀ�Ò�±¢yQÑÑ�©�Ó

�qw«3¶4��J"XJã/�U��ù:ÒÐ
"

§1.4 Linux¥��?^rSC�

b�\3gC�Ì8¹eïá
.R/libraryf8¹§¿ïá
��~/.Renviron©

�§Ù¥�¹Xe1:

R_LIBS="~/.R/library"

K�±rR�N\�SC3gC�8¹¥:

R CMD INSTALL -l ~/.R/library mypackage.tar.gz

?\R��±���¯3~/.Renviron¥½Â3R_LIBS8¹¥SC��"
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§2 Ä�?§

§2.1 �
S�ó5K

.Last.value��þ��O���D��L�ª��"

Sêâ�Ä�á5�modeÚlength"

�
íØ,�á5§�±rdá5D��NULL§X�K
x�nameá5"

^as.xxx()¼ê=�a.§̂ is.xxx()¼êÿÁa."Xas.numeric(x),

is.numeric(x)"

^args(func)�Î��¼êfunc�ëêL"

§2.2 ó��m+n

R¥3·-1½Â�Cþ��3ó��m¥§̂ ls¼ê�±�L�w"ls|

±��pattern=ëê§�±�Ñ�Î�Cþ¶�ª§I�^�KL�ª£�??¤§

���±^glob2rxrÏ�Î”*”Ú”?”=���KL�ª"'X§�
�Î¤

k±”tmp.”mÞ�Cþ¶§�±^

> ls(pattern="^tmp[.]")

[1] "tmp.abc" "tmp.x"

^rm¼êíØeZ�é�§rm(list=)�±^���¹é�¶�iÎ.�

þ�½�íØ�é�"

^object.size¦�é�Ó^�m��§ü ´i!"e¡½Â�¼ê�

±�wó��m¥�¤ké�Ú��µ

ls.sizes <- function(){

li <- ls(parent.frame())

si <- numeric(length(li))

for(ii in seq(along=si)){

si[ii] <- object.size(get(li[ii], parent.frame()))

}

ord1 <- rev(order(si))

res <- si[ord1]

names(res) <- li[ord1]

print(res)

invisible(res)

}

R¥�éCþØ
éAu·-1�ó��m	§��±^attachrêâ

µ½�L�CþÚ\Ù/|¢´»0"^find �±�é3|¢´»ØÓ �

�Cþ¶"̂ conflicts�±�é3ØÓ|¢´» �­¶�é�"
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¦^attach�AO>&§^��ATá=^detachäm§ÄKN´E¤

¶iÀâ"

§2.3 êâa.

§2.3.1 �þ

S¥eIõU´L
r�§�±^��êeI!K�êeI!Ü6�þe

I!iÎGeI"

Ö��eI�L���� ��£NA§�\�eI�L���� �ò

V\#��§¥m�YWNA"

¼êreplace�±r�þ,Ü©O���£§�ØUC�©Cþ¶¼êappend3

�þ�¡V\����£§�ØUC�©Cþ"

§2.3.2 Ý
Úê|(array)

Ý
Úê|�eIØ
�±^�þeI��«�ª±	§��±

• ��§ù�Lù�eI�¤k�¶

• ^��k��Ý
��eI§k�ê|�ê§Ý
�z�1´�����
eI"

Ý
Úê|¤k��iÎGeI��3�Ldimnames¥§z���´�

��iÎGeI£¶i¤",
��±�NULL"

¦^Ý
Úê|�f8��AO5¿�´§,���k��eI:�§

T�¬��ï§'XeA´��Ý
, KA[,1]´���þ§
Ø2´Ý
½

ê|"XJeI´O����8ÜKk�U2�O�¹e8Ü�k����§

ê|ü�l
E¤§S�Ø"�±^XA[,ind,drop=FALSE]ù���{;�

eIü�"

a[]�£ê|a�¤k��§́ U�`k�ªüS�£FORTRAN�ª¤"

¼ênrowÚncol�£Ý
�1êÚ�ê§5¿¼ê¶vk^Eê"¼

êrow(A)Úcol(A)�£ÚÝ
A �Ó/G�Ý
§©O�éA���1ÒÚ

�Ò"X

> A <- rbind(1:3, 4:6); A

[,1] [,2] [,3]

[1,] 1 2 3

[2,] 4 5 6

> row(A)

[,1] [,2] [,3]

[1,] 1 1 1

[2,] 2 2 2

6



> col(A)

[,1] [,2] [,3]

[1,] 1 2 3

[2,] 1 2 3

'X·�L«Ý
A�þn���§�±^A[col(A) >= row(A)], ��ü�

gS´U�.��"Ý
�en����±^lower.tri(A)L«"

éuê|§rowÚcol�O�¼ê�slice.index(A,k)§Ù¥k�,��S

Ò§ò�)ÚA/G�Ó�ê|§(J����ê|éA ����1keI

�"

§2.3.3 �L

c¼êØ
ë��þ±	��±ë��L"XJë��L�\\�� recursive

= TRUEÀ�§K�±r(JC¤���þ"X

> c(list(1:2,3:4), list(11:12,13:14))

[[1]]

[1] 1 2

[[2]]

[1] 3 4

[[3]]

[1] 11 12

[[4]]

[1] 13 14

> c(list(1:2,3:4), list(11:12,13:14), recursive=TRUE)

[1] 1 2 3 4 11 12 13 14

éu�L§�±^unlist=���þ"X

> unlist(list(x=1, y=2:3))

x y1 y2

1 2 3

§2.3.4 Ïf

éuÏf§̂ factor)¤§3Ö\êâµ�"��¹eiÎ.�¬�=

��Ïf"�
�yÏfY²��½gS§�±3N^factor�\leves=À
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�"̂ table(f)�±éÏff?1ªêÚO"

^ordered¼ê)¤kSÏf§�Ð^levels=�½Y²"¼êcut�±é

Ñ\�ê�.�þlÑz�kSÏf§̂ breaks�½©|ê½©�:"

^unclass�ØCþ�a§'Xé��Ïfunclass(f)¬ÑÑÙ?è��

ê�"

gl(n,k,length)�½��ÏfY²kn�§z�Y²ëY­Ekg§o�

Ý�length"�±^labelsÀ��½Y²¶"X

> gl(3, 2, length=12)

[1] 1 1 2 2 3 3 1 1 2 2 3 3

Levels: 1 2 3

�
�)ü�Ïf�¤k|Ü¿­E§�±éz�Ïf¦^gl¼ê"�

Ï�Akn�Y²§Ï�Bkü�Y²§�
��Á�¿�­E�g§o�I

�12gÁ�§�±^

> A <- gl(3, 4, labels=c("A1", "A2", "A3"))

> B <- gl(2, 2, length=12, labels=c("B1", "B2"))

> cbind(A, B)

A B

[1,] 1 1

[2,] 1 1

[3,] 1 2

[4,] 1 2

[5,] 2 1

[6,] 2 1

[7,] 2 2

[8,] 2 2

[9,] 3 1

[10,] 3 1

[11,] 3 2

[12,] 3 2

§2.3.5 êâµ

^data.frame)¤êâµ�§�
¦iÎ.CþØ�gÄ=��Ïf§

�«�{´^I()¼ê�oå5"�±^stringsAsFactors=FALSEÀ�§�ù

�¤kiÎ.�ÑØ=�"

^str(d)�wêâµd�Ä�&E"�±w�*ÿê!Cþê!Cþa.!

ØÓ��L�"̂ summary(d)?1Cþ�Ä�V)"
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§2.3.6 R�FÏa

Date´R�FÏa§¢S���¢ê�"=�Xd=as.Date("1996-03-17",

format="%Y-%m-%d"), 
w«�^Xformat(d, format="%Y-%m-%d")"�ª

¥%Y´o �c°§%m´êi��°§%d´FÏ§%y´ü �c°§%b´=©

¤���°§%B´=©�¡��°"ë�strptime��Ï"

^BJ�é§3SAS¥XJ�rXs="1997-03-15"ù��iÎG�=�

¤SASFÏ§�{´date=input(s, yymmdd10.)"

§2.4 êÆõU

§2.4.1 oK$�

round(x)�o�Ê\��§round(x,2)o�Ê\�ü �ê§round(x,-2)o

�Ê\�z "

^%/%�Ø§̂ %%O�{ê"x÷ y(J�ûx %/% y§{x %% y§okx =

(x %/% y)*y + (x %% y)¤á"

§2.4.2 êÆ¼ê

~�¼êXabs, sign, log, log10, sqrt, exp, sin, cos, tan, asin, acos,

atan, sinh, cosh, tanh"�kgamma, lgamma(³ç¼ê�g,éê)"

sumé�þ¦Ú, prod¦¦È§cumsumÚcumprodO�\O§��ÚÑ\�

���þ(J"meanO�þ�§varO�����§sdO���IO�"

maxÚmin¦��Ú��§cummaxÚcummin\?O�"range�£���Ú

���ü���"max, min, range XJkõ�gCþ�±rù
gCþë�

å5�O�"

pmax(x1,x2,...)éeZ����þO�éA������§Ø���á

��­E¦^"pminaq"'X§pmax(0, pmin(1,x))rx���[0, 1]S"

§2.4.3 üS

sort�£üS(J"�±^decreasing=TRUEÀ�?1üSüS"sort�

±k��partial=À�§ù���y(J¥partial=�½�eI �´�(

�"'X§

> sort(c(3,1,4,2,5), partial=3)

[1] 2 1 3 4 5

��y(J�1n����("�±^5O���© ê�O"À�na.last�

½"���?n§�NAKí�"��§�TRUEKr"��ü3��¡§�FALSEK

r"��ü3�c¡"
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order�£üS^�eIS�, §�±kõ�gCþ§Uù
gCþ�i

;SüS"�±^decreasing=TRUEÀ�?1üSüS"XJ�k��gC

þ§�±¦^sort.list¼ê"

rankO��ÚOþ§�±^ties.method�½Ó¶g?n�{§Xties.method="min"�

���"

order, sort.list, rank��±kna.lastÀ�§�U�TRUE½FALSE"

rev�=S�"

§2.4.4 5KS�

^kÒ$�Î½seq)¤��ê�"

^rep­E��S�§X

> rep(0,3)

[1] 0 0 0

> rep(1:2, 3)

[1] 1 2 1 2 1 2

rep�1��ëê�±�½z���­E�gê§X

> rep(1:2, c(3,5))

[1] 1 1 1 2 2 2 2 2

rep�±^��each=À��½é¤k��©O­E�Ógê§X

> rep(1:2, each=4)

[1] 1 1 1 1 2 2 2 2

§2.4.5 8Ü¼ê

• union(x, y) ¿8¶

• intersect(x, y) �8¶

• setdiff(x, y) �8¶

• setequal(x, y) ü�8Ü´ÄÓ�8Ü¶

• is.element(el, set) áu'X"

§2.4.6 fft�êÆúª

R¥fft¼ê�±?1lÑFá�C�"�x��Ýn��þ§y=fft(x)§

K
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y[k] = sum(x * complex(argument = -2*pi * (0:(n-1)) * (k-1)/n))

=

wk =
k − 1

n
, k = 1, 2, ..., n

yk =

n∑
j=1

xj exp(−i2πwk(j − 1)).

5¿vkØ±n",	§ey=fft(x), z=fft(y, inverse=T),Kx == z/length(x)"

§2.4.7 KroneckerÈ

^A %x% BL«"

§2.4.8 `z

^optim, nlm, optimize¼ê"aq�^�kuniroot(���§¦�)§diriv(ê

��©)§constrOptim(�å`z)"

§2.4.9 ê�È©

��^integrate§õ�^adapt�¥�adapt¼ê"

§2.4.10 �OÌ��¼ê

éÝ
^apply§é�L^lapplyÚsapply§é�þ^sapply, ©|?n

^tapply"

�Ø?n3options¼êN^¥�error=recover�±¦�Ñ��?\NÁ

G�"�warn=1�±¦´w&EÑ\Ø¢�"�warn=0��´w&E§
warn=2¦

´w&EC¤�Ø"

§2.4.11 L�êâ�{üö�

table()O�ªê"

tapply(x, fac, func)Ufacéx©|3z|SO�¼êfunc"fac��

±´deZÏf�þ|¤��L§ù�ò��©a�O�func¼ê"

A�Ïf��|Ü�(�êâ8�±^expand.grid(li)¢y§li´�

��L§z��LCþ�¹��Ïf�Y²"XJll´,��¹eZÏfC

þ��L§Kexpand.grid(lapply(ll, levels))�±�E¤k�UY²|Ü�êâ

µ"

§2.5 êâµ��
{ü?n

§2.5.1 êâµÜ¿

^merge¼êUì,'��î�Ü¿"XJ��U1ÒÜ¿�±^cbind"
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p�Ü¿��^rbind"

§2.6 �Ù§XÚ���

§2.6.1 3C++/C¥¦^NA�

k�I�rNAD�C++/C¥"�d§C¥��¹R.hÞ©�§¿^ISNA(x[0])ù

���{�äx[0]´Ä�NA§?È��Ð^IO�

R CMD SHLIB yourcprog.cpp

�{?È"3R¥N^�.C¥�\þNAOK=TRUEÀ�"

§2.6.2 3�RO��C§S¥¦^R��Åêu)ì

�N\<Rmath.h>Þ§3)¤�ÅêcN^GetRNGstate()§)¤�.N

^SetRNGstate()"¢S�)����©Ù�ÅêXrnorm(0.0, 1.0)"?È

^

R CMD SHLIB mycode.c

§2.7 8¹Ú©�

• ^getwd()�Î�có�8¹§̂ setwd(’subdir’)���có�8¹"

• N^list.files()½dir()�±�w8¹¥SN§̂ list.files(pattern=’.*[.]r$’)�

±�Ñ¤k±/.r0(��©�"

• file.info(filenames)�±w«©���[&E"

• create.dir()#ï8¹"

• file.exists()�w©�´Ä�3"

• file.create())¤©�"

• file.remove()½unlink()íØ©�"unlink()�±íØ8¹"

• file.rename()�©�U¶"

• file.append()rü�©��ë"

• file.copy()E�©�"

• file.access()�	©���¯��"

• file.path()r8¹Ú©�¶|Ü��©�´»"

• basename()Údirname() l���´»©�¶¼�©�¶Ú8¹"

12



§3 êâÑ\ÑÑÚ+n

§3.1 êâ�¯

§3.1.1 Ré�êâ�Ö�

R����±����é�êâ¥¦^"�
ró��m¥�Cþ��

�©�¥§�±^X

save(x, y, file="���©�¶.RData")

��{§x, y´����Cþ"�
Ö\®���Cþ§̂ X

load("���©�¶.RData")

^dump¼ê�±r�
Ré������S
§S©�§��3R¥^source

$1Ò�±¡Eù
é�"dump^{�

dump(list, file = "dumpdata.R", append = FALSE)

list´�¹����Ré�¶�iÎ.�þ

§3.1.2 ©��ª©��Ö�

^scan, read.table, read.csv, read.delim, read.fwf�¼êÖ�"̂ read.-

tableÖ\�êâXJvk1¶§k�¶§AT¦^row.names=NULL, header=TRUE

À�¶�±^na.string=À��½�L"���iÎG; �±^skip=�½I

�ÑL�1ê"�5¿3Windows¥©�¶´»¥XJ^��m\I�^ü�

��mL«"

�
Ö\êâ©�¥Xe���Ý
:

1 2 3

4 5 6

�±^scanX

A <- matrix(scan("©�¶"), col=3, byrow=TRUE)

scan��±kskipÀ�"scan\��what=�LÀ��±¢yaqread.table

��J"'XéXe©�µ

6¶ �? ©ê

o² 1 87

13



ÜL 2 80

4² 1 69

�±Ö\X

> dl <- scan("data01.txt", skip=1,

what=list("6¶"="", "�?"="", "©ê"=0)); dl

Read 3 records

$6¶

[1] "o²" "ÜL" "4²"

$�?

[1] "1" "2" "1"

$©ê

[1] 87 80 69

5¿Ö\(J´���L
Ø´êâµ§��±^as.data.frame(dl)=�"

scank��multi.line=TRUEÀ�§�what=�L�Ü#N��P¹Ó^

õ1"

^write.table, write.csvrêâµ�¤©��ª�êâ©�"

�rÝ
UÙw«�ª�\��©�©�§�{X

write(t(A), file="©�¶", ncolumns=ncol(A))

éuã�©�§k^file�m§,�^readLines©1Ö\§½^scan\what

ëêÚnlinesëê©1Ö\"

�±Ö�XÚ}b�¥�L�êâ"̂ {X

read.table("clipboard")"

write.table(x, file="clipboard")

§3.1.3 ExcelêâÖ�

Ä��{´=��Ù¦�ªXCSV�ª2Ö"3WindowsekxlsReadWrite

�§�±Ö�.xls©�"RODBC���±|±Excel©��Ö�"xlsx�|^�

�Java API¢y.xlsx©��Ö�"RExcel�¢y
R�Excel�pö�"

�þêâ�±À¥��Ý/«�E�§,�3R¥^

myDF <- read.delim("clipboard")

14



��±lR¥E�êâ8:

## export ’iris’ data to clipboard

write.table(iris, "clipboard", sep = "\t", col.names = NA)

## then open up MS Excel and paste (ctrl-v) in iris data

^ODBCÖ�Excel©� e¡�~flExcel©�Test.xls¥Ö���ó�

ÛSheet1"

library(RODBC)

MyExcelData <- sqlFetch(odbcConnectExcel("Test.xls"),

sqtable = "Sheet1", na.strings = "NA", as.is = T)

odbcCloseAll()

RODBC�odbcConnectExcel()¼ê�±�mé��Excel©��ë�§�

£ë�é�con"XJ\þreadOnly=FALSEÀ��±)¤#Excel©�½?U

®kExcel©�"sqlTables(con)�±�£Excel©�¥��ó�Û�&E�

êâµ§Ù¥TABLE_NAME��L¶"��ÿÁÖ��§SXeµ

require(RODBC)

fname <- "testread.xls"

con <- odbcConnectExcel(fname)

on.exit(close(con))

tables.info <- sqlTables(con)

print(tables.info)

## $TABLE_NAME´I��ó�Û¶ü"

## �Ñ1��L�SQL�é"

query <-

paste("SELECT * FROM ‘",

tables.info$TABLE_NAME[1], "‘",

sep="")

d1 <- sqlQuery(con, query)

cat("===== lExcel¥Ö��1��ó�Û: ====\n")

print(d1)

## �Ñ1��L�SQL�é"

query <-

15



paste("SELECT * FROM ‘",

tables.info$TABLE_NAME[2], "‘",

sep="")

d2 <- sqlQuery(con, query)

cat("===== lExcel¥Ö��1��ó�Û: ====\n")

print(d2)

RODBC^sqlSave����L§éExcelL3^odbcConnectExcel�m�

I�\þreadOnly=FALSEÀ�"e¡´��)¤�¹ü�ó�Û�Excel©

��~fµ

require(RODBC)

fname <- "testwrite.xls"

if(file.exists(fname)) file.remove(fname)

con <- odbcConnectExcel(fname, readOnly=F)

on.exit(close(con))

## ÿÁêâ8

d1 <- data.frame(id=c("a", "b", "c"),

x=1:3, y=11:13)

names(d1) <- c("ÆÒ", "êÆ", "�©")

d2 <- data.frame(id=c("x", "y", "z"),

x=101:103, y=211:213)

names(d1) <- c("ÆÒ", "êÆ", "�©")

## �\L�"

res <-

sqlSave(con, d1, tablename="n�¤1",

rownames=F, colnames=F,

safer=T)

## �\L�"

res <-

sqlSave(con, d2, tablename="©�¤1",

rownames=F, colnames=F,

safer=T)

16



^xlsReadWrite�~f xlsReadWrite��±rêâµ�����Excel©�

�ó�Û"

library( xlsReadWrite )

### create some test bike data

tdat <- data.frame( Price = c( 6399, 3699, 2499 ),

Amount = c( 2, 3, 1 ),

Date = c( 39202, 39198, 39199 ),

= c( "Pro machine", "Road racer", "Streetfire" ) )

### write

write.xls( tdat, "bikes.xls" )

### read and check: read as data.frame

bikes1 <- read.xls( file = "bikes.xls" )

if (!identical( tdat, bikes1 )) stop( "oops, not good..." )

# read as data.frame (custom colnames, date as iso-string)

bikes2 <- read.xls( file = "bikes.xls",

c( "", "CHF", "Number", "Date" ),

from = 2, colClasses = c( "numeric", "numeric", "isodate" ) )

if (!all( tdat$Date == isoStrToDateTime( bikes2$Date ) ))

s, not good..." )

# read as matrix

bikes3 <- read.xls( file = "bikes.xls", type = "double" )

if (!identical( as.matrix( tdat ), bikes3 ))

stop( "oops, not good..." )

§3.1.4 AccessLÖ�

b�kAccessêâ¥3©�c:/Friends/birthdays.mdb¥§Skü�LMen

ÚWomen§z�L�¹�Year, Month, Day, First Name, Last Name, Death"

�¶A¦þ;�^��"

~1µÖ\å5¤k&E:

require(RODBC)

con <- odbcConnectAccess("c:/Temp/birthdays.mdb")

women <- sqlQuery(con, ’select * from Women’)

print(women)

close(con)

~2µw«êâ¥8¹

17



require(RODBC)

con <- odbcConnectAccess("c:/Temp/birthdays.mdb")

# Table names. Ignore those starting with ’MSys’

sqlTables(con)$"TABLE_NAME"

# Column names in a table

sqlColumns(con, "Women")$"COLUMN_NAME"

close(con)

~3µ�E,��Î

require(RODBC)

con <- odbcConnectAccess("c:/Temp/birthdays.mdb")

# Read Year, Last Name and First Name.

# Rename Last Name to LastName, First Name to FirstName

# Read first 5 rows where First Name is not ’Carl’

men <- sqlQuery(con, Paste("select top 5 Year, ",

"[First Name] as FirstName, ",

"[Last Name] as LastName from Men ",

"where [First Name]<>’Carl’")

close(con)

§3.2 ÑÑ

§3.2.1 ÑÑ�ª��

^formatré�����ªz��Ó�ª=z�iÎ."̂ formatC, sprintf

¦^C�ó��ª5½=zÑÑ"

§3.2.2 ÑÑ�LATEXL

^Hmisc�¥�latex¼ê§Xlatex(summary(lm(y~x)))"\NA=00�

±r"��w«¤�x§ÑÑêâ8�§1¶ò��1�9"

��±^xtable�¥�xtable¼ê"

§3.2.3 ÑÑ�HTML

^R2HTML�"½Â
�X�ÑÑHTMLSN�¼ê§�±|C��HTMLÑ

Ñ©�"��±aqsink¼ê§r�p$1���¬{ÑÑ��ó��HTML(

J"�±r(JL�Ñk)¤§��R�é�§,�^ØÓ�ÑÑ¼ê§ÑÑ

�ØÓ�ª§XHTML, LaTeX"
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§3.3 ©�

Ñ\ÑÑ�±�é·-1§�é©�§R|±*Ð�©�a.§¡�/connection0"

^open·-�m©�§�£��éY§̂ close'4�m�©�"3�m��

ÿ©��±^S�¯"�më��¼êk

file("path", open="", blocking=T,

encoding = getOption("encoding"), raw = FALSE)

url(description, open = "", blocking = TRUE,

encoding = getOption("encoding"))

gzfile(description, open = "",

encoding = getOption("encoding"),

compression = 6)

bzfile(description, open = "", encoding = getOption("encoding"),

compression = 9)

xzfile(description, open = "", encoding = getOption("encoding"),

compression = 6)

unz(description, filename, open = "",

encoding = getOption("encoding"))

textConnection(description, open="r", local = FALSE,

encoding = c("", "bytes", "UTF-8"))

file�mÊÏ©�§url�m����?1Ö�§gzfile, bzfile, xzfileÖ

�Ø ©�§gzfileQ�±^ugzipØ �©�§��±^uÊÏ�Ø ©�

©�½^bzip2, xz, lzmaØ �©�"unzlZIP©�¥Ö���©�"

N^ù
¼ê�¿Ø�m©�§^open�±�mù
¼ê��£(J"

XJ��lù
¼ê�(JÖ�§KTÖ�¼ê�më�§?1Ö�§,�

'4ë�"éu^open�m�ë�KÖ�¼êØ¬gÄ'4ë�"

ë��openëê�±�”r”½”rt”(Ö�©�), ”w”½”wt”(�\©�), ”a”½

”at”(V\©�), ”rb”, ”wb”, ”ab”��?��ªÖ!�!N\§”r+”, ”r+b”�

±Ó�?1ÖÚ�§”w+”, ”w+b”�±Ó�?1ÖÚ�§m©��ä©�S

N§”a+”, ”a+b”�±Ó�?1ÖÚN\"

¦^AÏ©�¶"clipboard"�±Ö�XÚ}b�"
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�±r��iÎG��Ñ\
^textConnection¼ê�m§����©

�Ö�"

�
r��iÎG��©�5�\§̂ textConnection(’Cþ¶’, ’w’,

local=TRUE))¤��iÎGCþ^u��ÑÑ�1§'4éY��±3�½

�Cþ¥é�ÑÑ��1"

^readLinesÚwriteLines�±Ö�eZ1"

§3.4 êâ®o

�±^table¼ê?1ü�©aCþ½õ�©aCþ�ªêÚO"�E

,�?Ö§�a�éê|Ú�L§�)apply, sweep, mapply, sapply, lapply;

,�a�éêâµ§�)aggregate, by�"

§3.4.1 table¼ê

table¼ê�Éü��þ§½õ��þ|¤��L½êâµ§z��þÑ

^u©|§�k���þ��gCþ�(J�£��ê��þ§a�table¶õ

��þÑ\�(J�£ê|§ê|�êÚ�þ�ê�Ó"�±^as.data.frame

rtable�(J=��êâµ§=��êâµz1=k��ü���ªê"

k
table�(J§�±^addmargins¼êO\1Ú!�Ú§��±éz

1!z�¦Ù§®o�"

�
¦ü��z©'§�±^sweep¼ê§½��étable�(J^ prop.table

=�§prop.table�±^margin=�½1z©'£margin=1¤½�z©'£margin=2¤"

XJkõ���©aCþ§table�(J´õ�ê|§ù��±^ftable¼

êrõ�ê|=����ê|"

xtabs¼ê�table¼êaq§Ì��éêâµ§�½��©aCþ¦^

úª�ª�½§úª�m>�½©aCþ§�I�"½�½��ªêCþ"

§3.4.2 ®o¼ê�ÀJ

ùp�®o´�rêâ©|�éz|O�oÚ!²þ�®o"I��Äµ

êâXÛ©|§�®o�Cþ§F"�ª®o(JXÛü�"

• �©|´rz�|����L������§��^sapply, lapplay"�

��Ð¦^sapply, sapply¬r�£(J±�þ!ê|�ª��§
lapply

o´�£�L"split¼ê�±r��êâµ
©�eZ��êâµ|¤

��L§,�Ò�±|^sapply½lapply"

'X§eigen�£���L§�
���L���a§�±^sapply(

eigen(A), class)"

• XJ©|´^Ý
�1½Ý
��L��§=I�éÝ
�z1½z�
?1®o§�±^apply¼ê"apply¼ê���£�þ½ê|§�XJ

(J�ÝØ5K�±�£�L"
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apply�±^uscale¼ê¥O�z��¥%Ú©Ñ§Ý§Xscale(df,

center=apply(df, 2, median), scale=apply(df, 2, mad))"

éÝ
¦1Ú!�Ú��±^¼êrowSums!colSums!rowMeans�"

XJéz1½z�?1ØÓ?n§ö��ØÓ�´ØÓ1£�¤æ^

,��þ�ØÓ����ëê§ù��±^sweep¼ê"sweep�apply�

�O3uapply¥�ö�´I�Ñ\ü�gCþ�§
sweep¥�ö��

�éü�gCþ§1��gCþ´Ý
�1£�¤§1��gCþ´sweep¼

ê�1n�gCþ"X

max1 <- apply(state.x77, 2, max) # z�����

sweept <- sweep(state.x77, 2, max1, "/")

# z�Ø±T����

mapply¼ê´rö���É��gCþ��Ñ\�apply¼ê?1


í2§¦�ö��±�Éõ�gCþ§XXmapply(func, df1, vec1)ò

ö�funcA^uêâµdf1�z��Ú�þvec1�éA��"

• XJk��½A�©|CþL«©|§kõ�¼ê�±?1®o"X
J��©|�z�|�k���þ§(Jz�|�k��Iþ§�Ð

^aggregate¼ê§d¼êo´�£êâµ"

XJz�|�k���þ§�´®o(J´�þ§�±¦^tapply"

tapply�±�£�þ½ê|§(J¥�ü�|�(J�UéN´�¯§

�´��(J�w«KJ±)º"¤±ù��±�Ä¦^reshape�§�

±�)õ«/ª�ÑÑ"

XJI�®oõ�Cþ§'XO�Cþ�m��'Xê§�±r©

|�eID4�tapply¼ê§½¦^by¼ê§by¼ê�(J3w«��

ÿ'�´Ö§��¯ü�(Jæ��
"

XJJ±é�·��{§̂ split¼êrêâµ©¤f8�L2^sapply

½lapply?n§¢3Ø1��±�Ì�5?n§Ì����©|�±^unique

Úintersect¼ê9Ï"

§3.4.3 'u�þ½�L�Å�ö�

^lapplyÚsapply�±é�þ½�L?1Å����ö�§̂ r�½�

�¼ê��ö�"~X

> mylist <- list(x=1:3, name=c(’a’, ’b’, ’c’))

> length(mylist)
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[1] 2

> sapply(mylist, length)

x name

3 3

Ù¥��^length¼ê¦��´�Lmylist����ê§
¦^sapplyK�

¦��L¥z�����Ý"sapply¦�U�£�þ!ê|§
lapplyo´

�£���L§Ñ\�z���éAu(J�L�����"

q~X§�
¦êâµdf¥¤k�ê�.�§�±^

df[, sapply(df,class)==’numeric’]

sapplyÚlapply��uéz��L��Ì�§XJ==´�
é,�¼

ê£��´�Å�[¼ê¤Ì�N^eZg§�±^replicate¼ê§X

replicate(10000,

t.test(rnorm(10, rnorm(10)))$\backslash$statistic)

�±­E?1tu�10000g¿�£10000�tÚOþ�|¤��þ"

split¼ê�±r���þ½êâµUì,����Ïfy©�eZ�

|§(J��L§,��±|^sapply½lapplyO�|®o"tapply�±�

�é���þUìÏf©|?1®o"'X§irisêâµ¥k3�¬«�Ñ�

s��50�ÿþ(J§�
O��¬«�²þÿþ�§�^X

iris.sp <- split(iris[,-5], iris[,5])

sapply(iris.sp, colMeans)

(J�

setosa versicolor virginica

Sepal.Length 5.006 5.936 6.588

Sepal.Width 3.428 2.770 2.974

Petal.Length 1.462 4.260 5.552

Petal.Width 0.246 1.326 2.026

�±wÑsapply�(J®²=��Ý
"

§3.4.4 éÝ
�z1½z��ö�

¦^apply¼ê"apply(mat,1,fun)L«éÝ
mat�z1¦^¼êfun?

n§apply(mat,2,fun)L«éz�?n"
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~X§scale¼ê�±rÝ
�z�IOz§"�ö�´~���²þ�

2Ø±��IO�"XJI�5½Ù§�~êÚØê§�^X

> sstate <- scale(state.x77,

+ center=apply(state.x77, 2, median),

+ scale=apply(state.x77, 2, mad))

Ù¥mad´���¹eIO����­è�O"

XJ¼ê�(J�£õ��§applyr(JL«���Ý
"~X§�


¦state.x77¥���k�*ÿ�ê!þ�!IO�§�^

> summfn <- function(x){

+ c(n=sum(!is.na(x)), mean=mean(x), sd=sd(x))}

> t(apply(state.x77, 2, summfn))

n mean sd

Population 50 4246.4200 4.464491e+03

Income 50 4435.8000 6.144699e+02

Illiteracy 50 1.1700 6.095331e-01

Life Exp 50 70.8786 1.342394e+00

Murder 50 7.3780 3.691540e+00

HS Grad 50 53.1080 8.076998e+00

Frost 50 104.4600 5.198085e+01

Area 50 70735.8800 8.532730e+04

5¿g½Â�®o¼ê¥�£����¶��C¤
apply(J�Cþ¶"

éÝ
¦1Ú!�Ú��±^¼êrowSums!colSums!rowMeans�"

sweep¼êí2
apply§Ùö�I����	�Ñ\§ù�éz1½z

�ö���±¦^ØÓ�ëê"X

> maxes <- apply(state.x77, 2, max)

> swept <- sweep(state.x77, 2, maxes, "/")

> cbind(state.x77[1:3, 1:2], swept[1:3, 1:2])

Population Income Population Income

Alabama 3615 3624 0.17053496 0.5738717

Alaska 365 6315 0.01721861 1.0000000

Arizona 2212 4530 0.10434947 0.7173397

þã§Srstate.x77�z��Ø±gC����"
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sweep?1�ö�¼êk�ØU£OD4�¼ê�Ý
êâ§̂ mapply¼

ê�±�½kõ�gCþ�ö�§Ñ\õ�gCþ��"'X§F"éstate.x77

�z�O�@
�L¥ ê����²þ�§�^

> meds <- apply(state.x77, 2, median)

> meanmed <- function(x, med) mean(x[x>med])

> mapply(meanmed, as.data.frame(state.x77), meds)

Population Income Illiteracy Life Exp

7136.160 4917.920 1.660 71.950

Murder HS Grad Frost Area

10.544 59.524 146.840 112213.400

§3.4.5 ©|?1ö�

�
éêâµ½Ý
���½õ�O�ü�ÚOþ§�±¦^aggregate¼

ê"̂ {�aggregate(df, group, fun)§Ù¥df�êâµ½Ý
§by´©|

Cþ|¤��L§fun´�?1�ö�"X

> aggregate(iris[,-5], list(species=iris[,5]), mean)

species Sepal.Length Sepal.Width Petal.Length Petal.Width

1 setosa 5.006 3.428 1.462 0.246

2 versicolor 5.936 2.770 4.260 1.326

3 virginica 6.588 2.974 5.552 2.026

aggregate"��¹e¬{z(J(�"

aggregate¤^�©|Cþ�L�±´êâµ¥���½õ�©aCþ§

ù��±^ü��)Ò�eI/ª�¯êâµ§�)�´�L§'Xe¡�

§SUTime ÚDiet��©|éweight?1²þµ

> cweights <- aggregate(ChickWeight$weight,

+ ChickWeight[c(’Time’, ’Diet’)], mean)

> head(cweights, 4)

Time Diet x

1 0 1 41.40000

2 2 1 47.25000

3 4 1 56.47368

4 6 1 66.78947

XJ�ÚO�´��Cþ§=¦k��©|§aggregate�Ñ�ÚO(J

��Ó��"XJ¦^tapply?1ù��ÚO§(Jò´��ê|§ê|�
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�ê�©|Cþ�ê�Ó"~X§PlantGrowthêâµ�¹n�ØÓ?n|�

�Ô­þ"�
O�z�|���­þ§�^

> maxweight <- tapply(PlantGrowth$weight,

PlantGrowth$group, max)

> maxweight

ctrl trt1 trt2

6.11 6.03 6.31

vk��©|§¤±(J´��k¶�þ"�±^as.tableÚas.data.frame=

��p��êâµµ

> as.data.frame(as.table(maxweight))

Var1 Freq

1 ctrl 6.11

2 trt1 6.03

3 trt2 6.31

XJØ¦^as.table
�¦^as.data.frame§(J¥�ctr1�¶i�U��

1¶
ØUüÕ����êâ"

XJtapply�ö��£õ�(J§Ktapply¬�£�L§'Xµ

> ranges <- tapply(PlantGrowth$weight,

+ PlantGrowth$group, range)

> ranges

$ctrl

[1] 4.17 6.11

$trt1

[1] 3.59 6.03

$trt2

[1] 4.92 6.31

^unlist¼ê�±r�L�����C����þ¥"X

> unlist(ranges)

ctrl1 ctrl2 trt11 trt12 trt21 trt22

4.17 6.11 3.59 6.03 4.92 6.31
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XJ�L�z���´����þ§·��±runlist���(J=���

�Ý
§2C¤êâµ§~X

> data.frame(group=names(ranges),

+ matrix(unlist(ranges),

+ ncol=2, byrow=TRUE))

group X1 X2

1 ctrl 4.17 6.11

2 trt1 3.59 6.03

3 trt2 4.92 6.31

XJtapply��©|�ö���£õ���§Ktapply��£(J´�

�Ý
/ª§�Ý
�z���´�L§X

> ranges1 <- tapply(CO2$uptake,

+ CO2[c(’Type’, ’Treatment’)], range)

> ranges1

Treatment

Type nonchilled chilled

Quebec Numeric,2 Numeric,2

Mississippi Numeric,2 Numeric,2

> ranges1[[’Quebec’, ’chilled’]]

[1] 9.3 42.4

ranges1�dimnamesá5�)1¶Ú�¶§�±^expand.grid¼êòÙüü

|Ü�)§,�^unlist(ranges1)��äN�ê�§̂ matrix¼ê=���

\þbyrow=TRUEÀ�âÎÜexpand.grid�gS"X

> data.frame(expand.grid(dimnames(ranges1)),

+ matrix(unlist(ranges1), byrow=TRUE, ncol=2))

Type Treatment X1 X2

1 Quebec nonchilled 13.6 45.5

2 Mississippi nonchilled 10.6 35.5

3 Quebec chilled 9.3 42.4

4 Mississippi chilled 7.7 22.2

XJtapply¼êvk�½ö�§Ù�£�´���Ñ\���eI�þ§

�L3ö��Iþ(J�z1�(J3(J�þ¥�eI"~X§·�kO

�
��©|�uptake�¥ êµ
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meds <- tapply(CO2$uptake, CO2[c(’Type’,

’Treatment’)], median)

,�§·�^vkö�¼ê�tapply��z1éA�¥ ê3meds¥�eI

 �µ

inds <- tapply(CO2$uptake,

CO2[c(’Type’, ’Treatment’)])

,�Ò�±éz«|Ü~��A�¥ êµ

adj.upate <- CO2$uptake - meds[inds]

¼êave�±O�©|�ÚOþ, l
��±?1þã�N�"ave©|

O��|�þ�¿�£�Ñ\���þ��þ§̂ ëêFUN�±�½Ø´O�

þ�
´O�Ù§ÚOþ"X

adj.uptake <- CO2$uptake - ave(CO2$uptake,

CO2$Type, CO2$Treatment, FUN=median)

þ¡ù
^aggregate?n��½õ�©|ÏCþU��½õ�©|C

þ©|éz�ÏCþO�ü�ÚOþ�¯K§̂ tapply?n��ÏCþU�

�½õ�©|Cþéz�ÏCþO�ü�½õ�ÚOþ�¯K"@o§XJ

ö�´I�Ó�¦^õ��O�No�º

Þ~`²"�¦irisêâµ¥o�ê�.Cþ��'
���A��§

¿©ØÓ¬«O�§�±^splitÚsapply�Ü§X

> maxeig <- function(df) {

+ eigen(cor(df))$val[1] }

> frames <- split(iris[-5], iris[5])

> sapply(frames, maxeig)

setosa versicolor virginica

2.058540 2.926341 2.454737

Ù¥split�N^¥iris�eI^
ü�)Ò§é���L½êâµ^ü�)

ÒeI���(J�´�L§ù´split�©|^gCþ£1�gCþ¤I�

�êâ�ª"

ù�~f�1�«){´^tapply§�©|�´1eI�þ§3ö�¼

ê¥¦^eIf8?n"X
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> tapply(seq(nrow(iris)), iris[’Species’],

+ function(ind, data)

+ eigen(cor(data[ind,-5]))$val[1],

+ data=iris)

Species

setosa versicolor virginica

2.058540 2.926341 2.454737

ù�~f�1n«){´¦^by¼ê"by¼ê�tapplyaq§�¦�U

�£�þ½Ý
"X

> max.e <- by(iris, iris$Species, function(df)

+ eigen(cor(df[-5]))$val[1])

> max.e

iris$Species: setosa

[1] 2.058540

-----------------------------------------------------------------------------------------

iris$Species: versicolor

[1] 2.926341

-----------------------------------------------------------------------------------------

iris$Species: virginica

[1] 2.454737

> as.data.frame(as.table(max.e))

iris.Species Freq

1 setosa 2.058540

2 versicolor 2.926341

3 virginica 2.454737

^
as.tableÚas.data.frame=�(J�êâµ"

25wCO2êâµ��©|O�z|���!����¯K§tapply�(

J´��Ý
/ª��L§þ¡^unlist!matrix!expand.grid¼êr(J

=��êâµ§·�^by5)d¯K"

> bb <- by(CO2$uptake, CO2[c(’Type’, ’Treatment’)], range)

> bb

Type: Quebec

Treatment: nonchilled

[1] 13.6 45.5
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-----------------------------------------------------------

Type: Mississippi

Treatment: nonchilled

[1] 10.6 35.5

-----------------------------------------------------------

Type: Quebec

Treatment: chilled

[1] 9.3 42.4

-----------------------------------------------------------

Type: Mississippi

Treatment: chilled

[1] 7.7 22.2

z�|Ükü�(J"XJUr�1^rbindÜ¿K¤���Ü·�êâµ"

¦^do.call�±r���L�������ØÓ�gCþD4���¼êµ

> do.call(rbind, bb)

[,1] [,2]

[1,] 13.6 45.5

[2,] 10.6 35.5

[3,] 9.3 42.4

[4,] 7.7 22.2

(J¥vk·��1¶Ú�¶"̂ expand.grid�±\þ��©|I£µ

> cbind(expand.grid(dimnames(bb)),

+ do.call(rbind, bb))

Type Treatment 1 2

1 Quebec nonchilled 13.6 45.5

2 Mississippi nonchilled 10.6 35.5

3 Quebec chilled 9.3 42.4

4 Mississippi chilled 7.7 22.2

5¿Ù¥�cbind¼ê´3�mÜ¿ü�êâµ§ØI�«©ê�.ÚiÎ

."

§3.4.6 ^reshape�®o

KzÚ=� reshape�Jø
~^�êâ/GC�Ú®oõU§k�/K

z0£melt¤§rCþ©¤I£(id)CþÚÿþCþ§ØÓ�ÿþCþ�æU�
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��value��§#Ú\Cþ£O�©aCþvariable«©,1�.´=�

�ÿþCþ��§Kz��k��´ÿþ�, z1���A½|Ü�,��

ÿþCþ�ÿþ(J"XJA½|ÜéAõ�*ÿ§Kÿþ(J¬�®oå

5"

éKz
�êâ�±/=�0£cast¤�I��/G§��©a®o"

¤k�ÿþCþ�¦´Óa.�§'Xê�.!Ïf.!FÏ.§ù´

Ï�¤kÿþCþ�ÿþ�Kz�¬�3��¥"Ï�Kz�8�´�
=

�§U?1=��ÿþCþ��´Óa.�"

Ä��Kz melt¼ê�Ä�^{´melt(df, id, measured), Ù¥df��

´êâµ£��±éê|!Ý
�L�ö�¤"X

> require(reshape)

> smiths

subject time age weight height

1 John Smith 1 33 90 1.87

2 Mary Smith 1 NA NA 1.54

> melt(smiths)

Using subject as id variables

subject variable value

1 John Smith time 1.00

2 Mary Smith time 1.00

3 John Smith age 33.00

4 Mary Smith age NA

5 John Smith weight 90.00

6 Mary Smith weight NA

7 John Smith height 1.87

8 Mary Smith height 1.54

�ksubject��idCþ"time, age, weight Ñ��ÿþ¿æU�value��

�§̂ variable�«©´=��Cþ�ÿþ�"

�±�½idÚmeasureCþ¶§X

> smithsm <- melt(smiths, id=c(’subject’, ’time’),

+ measured=c(’age’, ’weight’, ’height’))

> smithsm

subject time variable value

1 John Smith 1 age 33.00

2 Mary Smith 1 age NA
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3 John Smith 1 weight 90.00

4 Mary Smith 1 weight NA

5 John Smith 1 height 1.87

6 Mary Smith 1 height 1.54

>

XJ��½idÚmeasured��§KÙ§CþgÄ8\,�a"X

> melt(smiths, id=c(’subject’, ’time’))

> melt(smiths, id=1:2)

> melt(smiths, measured=c(’age’,’weight’,’height’))

?nÚ�m?èuCþ¶¥��¹ b�k4�ÉÁö§ü�?nA, B§A?

nkü�*ÿ§B?nk��*ÿ§ÿþ���3A1, A2, B1ù3�¥"Kz�

�
J�?nÚ*ÿ&E�±¦^reshape��colsplit¼ê�)?n�Ú

�m�§X

> trial <- data.frame(id=factor(1:4),

+ A1=c(1,2,1,2), A2=c(2,1,2,1),

+ B1=c(3,3,3,3))

> (trialm <- melt(trial))

Using id as id variables

id variable value

1 1 A1 1

2 2 A1 2

3 3 A1 1

4 4 A1 2

5 1 A2 2

6 2 A2 1

7 3 A2 2

8 4 A2 1

9 1 B1 3

10 2 B1 3

11 3 B1 3

12 4 B1 3

> (trialm <- cbind(trialm,

+ colsplit(trialm$variable,

+ names=c(’treatment’, ’time’))))

id variable value treatment time
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1 1 A1 1 A 1

2 2 A1 2 A 1

3 3 A1 1 A 1

4 4 A1 2 A 1

5 1 A2 2 A 2

6 2 A2 1 A 2

7 3 A2 2 A 2

8 4 A2 1 A 2

9 1 B1 3 B 1

10 2 B1 3 B 1

11 3 B1 3 B 1

12 4 B1 3 B 1

>

����Cþ¶?è�±^�KL�ª
©"

XJêâ®²ÎÜKz��¦§���yÿþ��·¶�value"

"�êâ¯K k
©|�k(�5"�§'X5OÚ´Ä~)��©|K

I5~)ü�"�"3KzG�e§��,«|Ü�1ØÑy3êâµ¥K

Û¹L«d|Ü"�"3melt¼êN^�\þna.rm=TRUE�±íØ"��|

Ü"3Kz�XJØ¦^na.rm=TRUE K3�Y�®o£¦Ú!²þ�¤�I

��Ä"��?n"

Kzêâ�C/ ^cast¼êéKz�êâC/"I�Ñ\Kz�êâµÚ

��úª"XJØ�½úª§cast�(J´ræU����ÿþCþ2
©

�õ�Cþ�§
©|CþØC"cast�±�½��fun.aggregate¼ê^5

®o©|��õ�*ÿ§�½margins5`²O�@
>�ÚO"

cast�úª��¡Úm¡Ñ´^\Òë��Cþ¶§�¡´��3��

Cþ§m¡´��31�Cþ§����:L«vkCþ"'X . ~ xL«

�k�1x"^...L«úª¥vkÑy�¤kÙ{Cþ§�¹d�KØ¬

u)®o"XJúª?1
®o§z«|Ü�®o(JÑkõ��§�±

^result_variable�½®o(J"

�
rsmithsmêâ^�mÚÉÁö31©a§rCþ3�Ðy§�^X

> cast(smithsm, time + subject ~ variable)

time subject age weight height

1 1 John Smith 33 90 1.87

2 1 Mary Smith NA NA 1.54
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5¿valueCþ´ØI��§§ÚvariableCþ´���"

e~^...L«úª¥vkÑy�¤kCþµ

> cast(smithsm, ... ~ variable)

subject time age weight height

1 John Smith 1 33 90 1.87

2 Mary Smith 1 NA NA 1.54

> cast(smithsm, ... ~ subject)

time variable John Smith Mary Smith

1 1 age 33.00 NA

2 1 weight 90.00 NA

3 1 height 1.87 1.54

> cast(smithsm, ... ~ time)

subject variable 1

1 John Smith age 33.00

2 John Smith weight 90.00

3 John Smith height 1.87

4 Mary Smith age NA

5 Mary Smith weight NA

6 Mary Smith height 1.54

cast�(J´êâµ§
êâµ�w«k�
��§'X3þ¡���

�(J¥�mCþ��1�Uw«���ê�1§
ØUw«Ñù´time��

�u1"

Kzêâ�®o ¦^cast�XJ©|�z|kØ���ê�K¬?1®

o""�®o´A½|Ü¥����ê"ù«õUaquSASXÚPROC TAB-

ULATE�õU"±reshape�¥�french_friesêâµ�~"�'�3«ØÓ

�n¿h£treatment¤§k10�µ�ö£subject¤§zgµ�­Eü��¬§

��10±�m£time¤"é5��¡?1µ©(potato, buttery, grassy, rancid,

painty)"

names(french_fries)

ffm <- melt(french_fries, id=1:4, na.rm=TRUE)

e¡§SUì?n?1®o§¦z«?n�ÿþ��êµ
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> cast(ffm, treatment ~ ., length)

treatment (all)

1 1 1159

2 2 1157

3 3 1155

e¡�§Sü«XÛSü��©|"�±©OÓâ1Ú�§Ú�±Ñ3

1þ"

> cast(ffm, rep ~ treatment, length)

rep 1 2 3

1 1 579 578 575

2 2 580 579 580

> cast(ffm, treatment ~ rep, length)

> cast(ffm, treatment + rep ~ ., length)

treatment rep (all)

1 1 1 579

2 1 2 580

3 2 1 578

4 2 2 579

5 3 1 575

6 3 2 580

> cast(ffm, rep + treatment ~ ., length)

úª¥�Cþk�gS¦�(JÐyØÓ§�
¦(JBu'�§AT

¦�'��ü������§ù��r�'��Ï��3���gS",	§

w«�L�°´É���§¤±©aõ�CþAT�3L�1�"

�)õ�ê| 3cast¥�±¦^õ�~�)õ�ê|"X

> dim(cast(ffm, time ~ variable ~ treatment, mean))

[1] 10 5 3

cast(J�3�ê|§��uz«?nk�ÜL§���m�ÿþá5�²þ

�"qX
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> dim(cast(ffm, time ~ variable ~ treatment + rep,

mean))

[1] 10 5 6

> dim(cast(ffm, time ~ variable

~ treatment ~ rep, mean))

[1] 10 5 3 2

ù
õ�ê|/ª·^u^sweep?1IOz§½^iapply?U"

Ï�~(J���z«|Ü§¤±'3úª¥^\Ò��©|�)�õ

�"��"

�)�L 3cast�úª¥^|�±�½^�Cþ§é^�Cþ�z�|Ü©
O�Ñ(Jê|"X

> cast(ffm, treatment ~ rep | variable, mean)

(J���©ØÓÿþá5(variable)��L§z��L����Tÿþá5

©?n(treatment)Ú­EÒ(rep)�²þ�"��)3�ê|�(Jaq"

e¡´��E,��L(J~f"

> sapply(cast(ffm, treatment ~ rep

+ | time + variable, mean), length)

1 2 3 4 5 6 7 8 9 10

5 5 5 5 5 5 5 5 5 5

(J�L´10����§z���éA���m�§z���q´k5���

�f�L§g�L�z���éA��ÿþá5§g�L����3 × 3�Ý


"¤±±þsapply�(J�£�´�f�L�Ý§Ñ�u5"

>�� >����´XÓ�éL1Ú!�Úù��ÚOþ"3cast¼êN^

�\þmargins=TRUEÀ��±O�¤k>��§��±�½@
©a�¦

Ø©a�oO§Xmargins=c(’subject’, ’time’)"�½¦oO�©a�¶i’grand_col’Ú’grand_row’^

5�o��Ú1">��IP��oO�©aCþw«�”(all)”"

~µ

> cast(ffm, treatment ~ ., sum,

+ margins=TRUE)

treatment (all)
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1 1 3702.4

2 2 3640.4

3 3 3640.2

4 (all) 10983.0

O��?n��ÿþ��oÚ§ùp�½
�O�>��¤±�k��Ø©

?n�nÜ"(Jêâµ�141�?n�>��"ù�~f>��5½�

¤margins=’grand_row’�J�´���"

~µ

> cast(ffm, treatment ~ rep, sum, margins=TRUE)

treatment 1 2 (all)

1 1 1857.3 1845.1 3702.4

2 2 1836.5 1803.9 3640.4

3 3 1739.1 1901.1 3640.2

4 (all) 5432.9 5550.1 10983.0

(J����1´Ø©?n��Ú§����´Ø©­EÒ�1Ú"

~µ

> cast(ffm, treatment + rep ~ ., sum,

+ margins=TRUE)

treatment rep (all)

1 1 1 1857.3

2 1 2 1845.1

3 1 (all) 3702.4

4 2 1 1836.5

5 2 2 1803.9

6 2 (all) 3640.4

7 3 1 1739.1

8 3 2 1901.1

9 3 (all) 3640.2

10 (all) (all) 10983.0

(JÝ
�13!6!91�3�?n�g'u¤k­EÒ(rep)�>��§1101

�Ø©?n�Ø©­EÒ�>��§vkz�­EÒ�g'u?n�>��"

~µ

> cast(ffm, treatment + rep ~ time,

sum, margins=TRUE)
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> cast(ffm, treatment + rep ~ time,

sum, margins=’treatment’)

> cast(ffm, treatment + rep ~ time,

sum, margins=’rep’)

Ù¥margins=’treatment’L«z«?n?1Ø©­EÒ(rep)�®o§margins=’rep’L

«z�­EÒ?1Ø©?n�®o"

�£õ���®o cast�±?n�£õ���®o"'Xµ

> cast(ffm, treatment ~ ., summary)

treatment Min. X1st.Qu. Median Mean X3rd.Qu. Max.

1 1 0 0 1.6 3.194 5.4 14.9

2 2 0 0 1.4 3.146 5.4 14.9

3 3 0 0 1.5 3.152 5.7 14.5

> cast(ffm, treatment ~ rep, range)

treatment 1_X1 1_X2 2_X1 2_X2

1 1 0 14.9 0 14.3

2 2 0 14.9 0 13.7

3 3 0 14.5 0 14.0

þ¡¦range�~f1_X1, 1_X2éAu­EÒ1����Ú���"

reshape��Ù§¼ê rescaleréêâµ��?1IOz§JøØÓ�IO

z�{"

merge.allUÓ¶�Ü¿õ�êâµ"

rbind.fillþeÜ¿ü�êâµ§1��êâµ¥"���W¿"��"

iapply´apply���U?§�±¦�U�±Ñ\ê|��5/G"
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§4 ÚOõU

§4.1 £8

úª S¥úªL«¤response ~ expression�/ª§response´ÏCþ§

k
�{¥vkd�¶expression´L�ª§3ØÓ�{¥kØÓ�)º"

U�Éúª�Ñ\�¼ê~~��±kweight, data, subset, na.actionë

ê"weight�½�­¶data�½��êâµ§úª¥�Cþ`k3dêâµ

¥�é¶subset^data¥�Cþ�¤��Ü6eI½ê�eI§éêâ�1

f8"

úª¥�±^“.”L«�úª¥�SN§̂ “+”L«V\��§̂ “-”L«

�Ø��"

£8��#�u� ^update�#?U��£8�."X

lm1 <- lm(y ~ x1 + x2)

lm2 <- update(lm1, . ~ . - x2)

^anova'�ü�k�¹'X��.§X

anova(lm1, lm2)

£8Xê�O���


rs <- summary(lm.res)

CovMat <- rs$sigma^2 * rs$cov

\�£8 ��3lmN^�\weightÀ�"

ÛÜõ�ª­�[Ü ^loess(y x)"

�
±�[Ü��1w­�§�±^spline(x, y)������(J2

±ã"

LogitÚprobit£8 ^glm"

õ�logit£8 ^nnet�¥�multinom¼ê"

kSLogit/Probit ^MASS�¥�polr¼ê"

�í�Cþ�£8 ^survreg¿�½dist="gaussian"=�"
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© ê£8 ^quantreg�¥�rq¼ê"

­è£8 MASS�¥�lqs¼ê±��z,�í�üS��© ê�8I"rlm¼

ê¦^M�O?1£8"

��5���¦ ^nls¼ê"

ä£8 ^tree��tree¼ê"

§4.2  ²�ä

c" ²�ä(feed forward neural networks)´��5���5£8�{§

§´�«ç�fa.��{§'�·uý�"

üÛ�� ²�ä��.�

yk = φo

(
αk +

∑
h

whkφh

(
αh +

∑
i

wihxi

))
(1)

Ù¥{xk}�Ñ\§{yk}�ÑÑ§φh(·)�Û�(:�ÑÑ¼ê§����Ü6d
0¼ê

l(z) =
exp(z)

1 + exp(z)

φo(·)�ÑÑ�:�ÑÑ¼ê§�U���5¼ê!Ü6d0¼ê½�ä¼
ê(�ä¼ê=I(z > 0))"wih´lÑ\�Û��ë��­§whk´lÛ��

ÑÑ�ë��­§αh´Û���½ £§αk´ÑÑ���½ £"

�.(1)�±\\3Ñ\ÚÑÑ���ë�§aL
Û���§ù��.

�

yk = φo

(
αk +

∑
i

wikxi +
∑
h

whkφh

(
αh +

∑
i

wihxi

))
(2)

Ù¥wikL«lÑ\�ÑÑ�ë��­"

¦^c" ²�ä§Ñ\ÚÑÑ�ÐÑ8�z���[0, 1]«mS"©z

¥®y²�5ÑÑü�� ²�ä�±��%C?¿48þ�ëY¼ê"Ô

ö�­��{´��z,
OK§X���¦

E =
∑
p

‖tp − yp‖2

Ù¥tp´%C8I§yp´1p�Ñ\�~�¢SÑÑ"�kXy ∈ [0, 1]���

�q,£¢S´��zKéê^�q,¤§ù���zKullback-Leiblerål(&

E�)�dµ

E =
∑
p

∑
k

[
tpk log

tpk
ypk

+ (1− tpk) log
1− tpk
1− ypk

]
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Ù¥eIk�LÑÑ�ØÓ©þ§þIp�L^uÔö�ØÓ�~"

�
¦�[Ü�1ê'�1w§;�LÝ[Ü§�±¦^/�­P~0§

é��­�²�Ú�\¨v§é���¦OK~^λ ≈ 10−4 − 10−2, éKLO

K~^λ ≈ 0.01 − 0.1"

nnet��nnet¼ê^{�

nnet(formula, data, weights, size, Wts, linout=F,

entropy=F, softmax=F, skip=F, rang=0.7, decay=0,

maxit=100, trace=T)

�Ñ\)ºXeµ

• size: Û���"

• Wts: �À�Ð©�­�þ"

• linout: ÑÑü�´Ä��5ü�"

• entropy: ´¦^&E�OK§�´���¦OK"

• softmax: ´Ä¦^éêVÇ�."

• skip: ´Äk�ë"

• rang: XJØ�½Ð©�­§¦^�Å�­��Ð�§Ð�3(-rang,

rnag)S�Åþ!��"

• decay: �­P~Xêλ"

• Hess: ´Ä�£���:?�°Ú
"

• trace: ��zL§�ÑÑ"

§4.3 �mS�

lag�±O�¢�S�§��U�^u�mS�é�§é���þ¬�Ñ

�Ø(J"diffO��©"ts.union�±/¤õ��mS�"filter¼ê�

±O�4í�½òÈ�ÈÅ"arima�±[ÜARIMA�."acfÚpacf¼ê�

±�g�'Ú g�'ã"

fracdiff¥�fracdiff�±[Ü©êARIMA�."

tseries�¥�garch�±[ÜGARCHÚARCH�."

fSeries�¥�garchFit�±[Ü�E,��¹GARCH��."

car�¥�durbin.watson¼ê�±élmé�?1Durbin-Watsong�'u

�"ts�¥�Box.test�±?1Box-Pierce½Ljung-BoxxD(u�"tseries�

¥�adf.test�±?1Dickey-Fullerü �u�"
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§5 ã/Úã/.¡

§5.1 ã/²�

§5.1.1 ^/ã

^barplot()��^/ã"�{ü�^/ãÑ\��k¶ê��þ§��

��^/pÝ§��¶�^/I\§X

barplot(c(’Female’=9, ’Male’=15))

�^/�I\��±^ëênames.argJø"

table�(JéÜ·��barplot�Ñ\§X

sex <- factor(c(’F’, ’F’, ’M’, ’M’, ’M’, ’M’))

st <- table(sex)

barplot(st, main=’Numbers of female and male’)

�±^col�½^/W¿ôÚ§X

barplot(c(’Female’=9, ’Male’=15), col=’red’)

��±W¿���§̂ angle�½���Ý§X

barplot(c(’Female’=9, ’Male’=15), angle=30)

§5.1.2 Ù§ã/²�

• �±Ó��mõ�±ã��§^dev.list()�Ñ�c�m�ã/��§

^dev.setÀJ^=��§̂ dev.off()'4�c��"

• curve¼ê: ^u¼ê½L�ª�ã§�add=TÀ��Ü�±3®k�ã

þV\­�"

• MASS��truehist��Ý�O��ã§^kde2d(x,y)���Ø�Ý�

O§^con2tr(kde2d(x,y))r��Ø�Ý�O(J=��lattice�n�

ãI���ª"̂ splom(d)é��êâµ½Ý
�Ñ:ãÝ
"

• V\I5: ^text, lines, points, arrows§legend�"̂ locator½ "

• ef´Ïf§y´ê��þ§plot(f, y)½plot(y f)UÏfY²©|

�y�Ý/ã"

• ÑÑ�ã/©�: ��^ã/��postscript, pdf, png, jpg, xfig�"
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• ã¥^êÆÎÒ:^Xmain=substitute(y==Psi*z-sum(beta[0]ĝamma))§

¬C¤êÆÎÒ"eI^�)ÒL«"�Ò^ü��ÒL«"��±

�substitute���	�listëêL«��\¢S��Cþ"·Ü©�

Xmain=substitute(paste("t-stat of ", beta[0]))"

• ���ã: contour¼ê"�±^contourLinesV\"lattice�¥kaq

�levelplotÚcontourplot¼ê"

• lattice�¥^wireframe(z x + y)�n�­¡ã,^contourplot(z x

+ y)����ã"

• PDF¥�Çi¦^: 3�mpdf���§̂ X

pdf("©�¶", family="GB1")

=�"

§5.2 {ü�pªã/.¡

R ÏLéTcl/Tk�|±£tcltk�¤¢y
ã/.¡(GUI)õU§�´I�

�?§Ñ�E,"rpanel´ïá3tcltk�Ä:þ����§§^é{ü�A�

�éÒ�±ïá��N�$1ëê�.¡§Ì�^5¢��#ã/§?U.

¡þ���ëêKã/á�M#"ý�éN´"

^RPanelïáã/.¡ ^rp.control()¼êïá��I�§̂ title�½

IK"�£������LdI���LCþ§�L¥�ã/êâ"rp.controlõ

{�ëê���3�L¥"Xµ

density.panel <- rp.control(title="Density estimation",

y=A1203, sp=r/8)

Ù¥y, sp´�	�Cþ§���3(J�Ldensity.panel¥"

3I�¥V\���±I�Cþ�1�gCþ§Xµ

rp.slider(panel=density.panel, var=sp, from=r/50, to=r/4,

action=density.draw, title="Bandwidth")

3density.panelI�¥O\��w¬��§Ù¥varëê�½I��L¥®

k�Cþsp§Cþ��òdd��?U"action´?U���#^��A¼

ê"�A¼êdensity.draw±��I�Cþ�Ñ\§¿�£�U?U��I

�Cþ"

rp.radiogroupV\üÀÜ§X:
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rp.radiogroup(panel=density.panel, var=sp.method,

values=c("normal", "plug-in", "manual"),

title="Bandwidth Selection", action=density.draw)

Ù¥var=sp.method3density.panel�L¥½Â��sp.methodCþ¿dd

üÀÜ|ÀJÙ��"

rp.checkboxV\EÀµ§Xµ

rp.checkbox(panel=density.panel, var=model,

title="Normal band", action=density.draw)

�½density.panel�LCþmodel¿dd����m'"

rp.doublebuttonV\\~UÜ§X:

rp.doublebutton(panel=density.panel, var=sp, step=1.02,

log=TRUE, range=c(diff(range(A1203))/50, NA),

title="Bandwidth")

(J´¿ü�~ÒÚ\Ò§�±����I��LCþ�O~"var=sp�

½����I��LCþ§step´Czþ§log=TRUE�½´^�'�ªC

z§range�ÑC��.�"

§5.3 R¥tcltk��¦^

~f�http://bioinf.wehi.edu.au/∼wettenhall/RTclTkExamples/"Tcl/Tk�

�©ë�]��http://www.tkdocs.com/widgets/index.htmlÚhttp://www.tcl.tk/-

man/tcl8.5/contents.htm"

�kk��ÌI�§̂ tktoplevel)¤§X:

root <- tktoplevel()

��½I�IK§̂ X:

tktitle(root) <- "tcltkÿÁ"

)¤UÜ^command�½ö�§X:

exit.but <- tkbutton(root,text="òÑ",

command=function() tkdestroy(root))

tkgrid(exit.but) ## ^5{�UÜ

tkfocus(root)
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UÜ�éAö�´'4I�"

J«&Eé{µ:

res <- tkmessageBox(title="O�§S",

message="Á��mêâÑ\�Ø!",

icon="error",type="ok")

�±^icon="info", icon="warning""XJtype="yesnocancel"(J¬kn

�UÜ, ^default="yes"�½"�UÜ"̂ as.character(res)�w(J"

^tclVarïátclCþ§̂ tclvalue�¯Ù�§X:

done <- tclVar(0) ## ïátclCþdone, ��0.

OK.but <- tkbutton(root, text=" OK ",

command=function() tclvalue(done)<-1)

UÜ��^´rtclCþdone��D��1. �±^tclvalue(done)�¯ù�

�§XJ´�êAT^as.integer(tclvalue(done))=�"

^tkbind�,�I�¯�5½�A§X:

tkbind(root, "<Destroy>", function() tclvalue(done) <- 2)

^tkwait.variable��tclCþ��UC§X:

tkwait.variable(done)

^tklabelV\��I\��§Xµ

tkgrid(tklabel(root,text="This is a text label"))

XJI�?UI\SN§�±^tclCþ§Xµ

labelText <- tclVar("This is a text label")

label1 <- tklabel(root,text=tclvalue(labelText))

tkconfigure(label1,textvariable=labelText)

## r���tclCþ'é"

tkgrid(label1)

ChangeText <- function()

tclvalue(labelText) <- "This text label has changed!"

ChangeText.but <- tkbutton(tt,text="Change text label",

command=ChangeText)

tkgrid(ChangeText.but)
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Ù¥^
tkconfigurerI\��label1�CþlabelTextïá
éX"

^tkentry�½©�Ñ\^§X:

tcl.en <- tclVar(1.5)

en <- tkentry(root, textvariable=tcl.en, width=20)

ù��±^as.double(tclvalue(tcl.en))�¯Ñ\��"

^tktext�½©�Ñ\µ§X:

txt <- tktext(root, width=20, height=10)

Ù¥°Úp�ü ´iÎ"�¯SNXµ

s <- as.character(tclvalue(tkget(txt, "0.0", "end")))

## �ÜSN

s <- gsub(",", " ", s) ## rÏÒO�¤��

sc <- textConnection(s) ## )¤Ñ\6

x <- scan(sc)

close(sc)

^tkframe��NìNB��"Xµ

fr <- tkframe(root, padx=5, pady=5)

Ù¥padxÚpady´3Ù7L���þ\L{��x"̂ reliefÚborderwidth�

½>./ª§reliefkraised, sunken, flat, ridge, solid, groove, 7L�

½borderwidthXborderwidth=3âUw«�J"

^tkwidget)¤����Tk��§̂ type�½a.§X:

fr <- tkwidget(root, type="labelframe", text="ÀJ")

{���^tkpack½tkgrid"tkpack÷þ!e!�!m��>�{�§tkgrid�

±éO{�§'X§la1Úen1´Ñ\�I\ÚÑ\^§la2Úen2´,�é§K

^

tkgrid(tklabel(root, text="Ñ\Ü©"), columnspan=2)

tkgrid(la1, en1)

tkgrid(la2, en2)
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Ù¥1��/Ñ\Ü©0I\Ó
ü�"XJtkgridØ�½{��1ÒÚ�

Ò§KzgN^�½���{�3Ó�1§e�gN^��½���{�3

e�1"

^tkgrid.configure(��¶, sticky=’wens’) �±5½���Ê��

�£Ü!À!�!H¤§"��¥
§XJÓ�5½ü�����Ò�L#N�ü

���ò�"�´§�
grid{����U
3I����|^õÑ��m§

I�^tkgrid.rowconfigure(Nì��¶, 1Ò, weight=1) �½grid1*

¿§̂ tkgrid.columnconfigure(Nì��¶, �Ò, weight=1) �½grid�

*¿§Ù¥1Ò!�Òl0Oê§��m±weight��­¿�������m

£"��weight�0§Ø��¤"

3tkpack¥^padxÚpady�½�mÚþe�mY§X:

tkpack(ok.but, side="bottom", padx=10, pady=20)

3MS Windows�¸e§�
UüÕ$1ã/.¡
Øw«R�5�ã/

.¡§�±3§S���þµ

tcl.exit <- tclVar(0)

tkbind(root, "<Destroy>",

function() tclvalue(tcl.exit) <- 1)

tkwait.variable(tcl.exit)

ù�31$1�Ø�uêþ(å"1$1�·-´

\pathToRInstall\bin\rcmd BATCH testtk.r

½

\pathToRInstall\bin\rterm --vanilla < testtk.r 2>&1
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§6 iÎGÚ�KL�ª

§6.1 iÎG$�

5¿S�iÎ.�þz���´��iÎG§¤±iÎ.¼ê���´

éz���ö��"

¼ênchar(text)O�iÎG�Ý"X

> nchar(c("a", "bc", "def"))

[1] 1 2 3

paste´�~^�iÎG¼ê§̂ 5rõ�Ü©|Ü���iÎ.�þ"

�Ü©�m"�^��ë�§�±^sep=�½ë�^�iÎG"�Ü©�Ý

ØÓ�á�gÄÌ�¦^"Ù¦a.gÄ=��iÎ."XX

> paste("data", 1:3, ".txt", sep="")

[1] "data1.txt" "data2.txt" "data3.txt"

XJ\þcollapse=À�§�±rë���iÎ.�þ���2ë�å

5§ë�^�iÎGdcollapse=���½"X

> paste("data", 1:3, ".txt", sep="", collapse="***")

[1] "data1.txt***data2.txt***data3.txt"

^substring¦����fiÎG§�ª�

substring(text, first, last=1000000)

Xsubstring("abcdefg", 3, 5)�"cde", substring("abcdefg", 3)�"cdefg",

§6.2 �KL�ª

R¥�¼êgrep, grepl, sub, gsub, regexpr, gregexpr, strsplit��K

L�ªk'"

grep�^{´

grep(pattern, x, ignore.case = FALSE, extended = TRUE,

perl = FALSE, value = FALSE, fixed = FALSE,

useBytes = FALSE, invert = FALSE)

Ù¥pattern��KL�ª(regular expression)"�£(J´iÎ.�þx¥�

����eI8Ü§
Ø´3iÎG¥��� �"grepl¼ê�£�x��

�éA���Ü6�(J"
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�
��äN���u)3iÎG¥� �§¦^regexpr¼ê§§�£

���x���ê|L«3�A��¥��� �§éØU������£-

1"regexpr���1�?§XJI�3iÎG���¤k �§I^gregexpr§

ù�(J����L§x�z���éA���L��§z��L�����

u)�iÎG ���þ§¿k��á5L«���Ý"

^substring¼êJ�fiÎG"̂ strsplit¼ê
©iÎG§́ paste�

_"

¼êsubO�§gsub�ÛO�"~X§�
?n©�©�§r©�©�¥

ü�ëY�SN1ë���1§ØÓ1�LØÓã§ãmk�1§�±^X

e§Sr©�¥��1O�µ

lines <- readLines(’©�¶’)

s <- paste(lines, collapse="")

s <- gsub(’([^\n]+)\n’, ’\\1’, s)

s <- gsub(’([^\n]+)\n’, ’\\1\n\n’, s)

writeLines(strsplit(s, ’\n’, fixed=TRUE)[[1]],

con=’©�¶’)

À�extended"��ý�§�b�´Øí��^{"XJ�fixed=TRUEK

�ªpattern@�´I������iÎG§vk?ÛAÏ)º"perl=TRUEK

¦^Perl��KL�ª�{5½,éõp?�:��KL�ªÑI�¦^dÀ

�"

��ü�iÎ ����X

grep("my", "This is my home")==1

L«3x�eI1?k��"̂ regexprX

> regexpr("my", "this is my home")

[1] 9

attr(,"match.length")

[1] 2

L«3iÎG19�iÎ?��§���Ý�2"̂ gregexprX

> gregexpr("my", "These are my home and my family")

[[1]]

[1] 11 23
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attr(,"match.length")

[1] 2 2

L«3iÎ.�þ�1�����111�iÎÚ123�iÎ?��"

�KL�ª¥é:�±��?¿iÎ"X

> grep("sales.", c("sales1.xls", "order3.xls", "sales2.xls"))

[1] 1 3

L«11�!13���k��"

5¿§�KL�ª¿ØI�����iÎG§
�I���iÎG��

Ü©"

XJI���é:§̂ [.]L«"

���|iÎ �ª[ns]a.[.]xlsL«1��iÎ´n½s§1��iÎ´a§

1n�iÎ?¿§1o�iÎ´é:§,�´xls"�)Ò�½��iÎ8Ü§

��TiÎ7L�8Ü¥�iÎ"�ª��±3¥m ���"X

> grep("[ns]a.[.]xls", c("sa1.xls", "dna2.xlss", "na3.xls"))

[1] 1 2 3

�ª[Rr]eg[Ee]x�±��RegEx½Regex½regex½regEx"XJF"�

��Ñ���?1��§�±¦^ignore.case=TRUEÀ�"

�ª[ns]a[0-9][.]xls�¦���1n�iÎ�êi"iÎ«mX[a-z],

[A-Z], [a-zA-Z], [a-zA-Z0-9]�"����16?�êi^[0-9A-Fa-f]"

�ª[ns]a[0̂-9][.xls]�¦���1n�iÎØU�êi"3�)ÒS

1�� ��ˆL«é�½����{8"

¦^�iÎ �iÎ´3�KL�ª¥kAÏ¹Â�iÎ"'Xé:�±�

�?¿��iÎ"��)Ò�LiÎ8Ü�m©"¤±�iÎØU����

g�§�±^[.]����é:"�����)Ò§̂ =Â\[§
3RiÎG¥

��\7L^\\L«¤±\[�¤\\[§X

> grep("array x\\[0\\]", c("double x;", "array x[0]"))

[1] 2

��±^[[]L«[§̂ []]L«]§X

> grep("array x[[]0[]]", c("double x;", "array x[0]"))

[1] 2
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L«�x��iÎk: \f��Î; \n�1Î; \r£�Î; \t�LÎ; \vR�

�LÎ"'X§��Windows©���1^\r\n\r\n§�Unix��1K^\r\r"

���xiÎ^\s§�du[\f\n\r\t\v]"\S����xiÎ"

��êi^\d§�êi^\D"X

> gregexpr("[ns]\\d[.]xls", c("n1.xls", "sa.xls"))

[[1]]

[1] 1

attr(,"match.length")

[1] 6

[[2]]

[1] -1

attr(,"match.length")

[1] -1

(J�ü��L��éA����ü�iÎG§1��iÎG��¤õ§1

��iÎG���"

��i1!êi!ey�iÎ^\w§�du[a-zA-Z0-9_]"\W��ù
i

Î±	��¹"X

> grep("s\\w[.]", c("file-s1.xls", "s#.xls"))

[1] 1

ü����iÎG�k1��k��"

3�KL�ª¥§�8?�ê^\xÚ\§'X\0x0AéA\niÎ"l?�

ê^\0Ú\§'X\011L«\t"X

> gregexpr("\\x0A", "abc\nefg\n")

[[1]]

[1] 4 8

attr(,"match.length")

[1] 1 1

�±¦^PosixiÎaL«�aiÎ§�3�KL�ª¥¦^��ÿ��

3L«iÎ8Ü��)ÒS§'X[:alpha:]L«i1§�3�KL�ª¥�

�¤[[:alpha:]]"ù
iÎa�)

• [:alnum:] i1êi¶

• [:alpha:] i1¶
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• [:blank:] ��½�LÎ¶

• [:cntrl:] ASCII��iÎ§�0)31ÒiÎ§±9127ÒiÎ¶

• [:digit:] êi;

• [:graph:] Ú[:print:]��§�Ø�)��¶

• [:lower:] ��i1¶

• [:print:] ��<iÎ¶

• [:punct:] Ø[:alnum:]Ú[:print:]±	�¤kiÎ¶

• [:space:] ?Û�«�xiÎ§�)��!�LÎ!��Î!�1Î!£

�Î¶

• [:upper:] ��i1¶

• [:xdigit:] �8?�êi"

'X

> gregexpr("sa[[:alpha:]]", c("psabc", "sa123"))

[[1]]

[1] 2

attr(,"match.length")

[1] 3

[[2]]

[1] -1

attr(,"match.length")

[1] -1

qX

> grep("s[[:lower:][:digit:]]", c("sa", "s1", "sA"))

[1] 1 2

­E�� 3��iÎ½iÎ8Ü�\�M+L«��½õ�c�iÎ"'

X
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> regexpr("sa[[:digit:]]+", c("sa1", "dsa123"))

[1] 1 2

attr(,"match.length")

[1] 3 5

¥�ª[[:digit:]]+����½õ�êi"2'X

> grepl("\\w+@\\w+[.]\\w+", "abc123@efg.com")

[1] TRUE

qX

> regexpr("[[:alnum:].]+@[[:alnum:]]+[.][[:alnum:]]+", "ab.12@efg.com")

[1] 1

attr(,"match.length")

[1] 13

3��iÎ½iÎ8Ü�\�M+L«"�½õ�c�iÎ"�M?L«

"�½��c�iÎ"X"https?://[[:alnum:]./]+"�±��http½httpsm

©���"

3�M�)Ò¥����êL«°(�­Egê"Xaq#FF00FFù�

�ôÚ?è�±^�ª0#[[:xdigit:]]{6}05£ã"��±�½­E��

�Ú��gê§'X�Fc�FÏ�ª�±^

[[:digit:]]{1,2}[-/][[:digit:]]{1,2}[-/][[:digit:]]{2,4}

5��"X

> grep("[[:digit:]]{1,2}[-/][[:digit:]]{1,2}[-/][[:digit:]]{2,4}",

"2/4/1998")

[1] 1

­Eê#N�½�0"�M3,L«c��ª7L��­E3g"

+, *, {n,}Ñvk�½­Eþ�§Ù����8.�§=¦�Ué���

���"'X

> regexpr("<[Bb]>.*</[Bb]>",

"<B>First</B> abc <B>Second</B>")

[1] 1
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attr(,"match.length")

[1] 30

�5´����|<B>Ú</B>���SN§�´%���
e��</B>��

¡"XJ�¦¦�Uá���§¦^*?, *+?, *{n,}? �/Bý.0�iÎ"X

> regexpr("<[Bb]>.*?</[Bb]>",

"<B>First</B> abc <B>Second</B>")

[1] 1

attr(,"match.length")

[1] 12
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