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1.2

R���üüü   MMM©©©<<<

Ross Ihaka and Robert Gentleman
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1.3

What is R(I)

R HomePage

R is ‘GNU S’, a freely available language and environment for
statistical computing and graphics which provides a wide
variety of statistical and graphical techniques: linear and
nonlinear modelling, statistical tests, time series analysis,
classification, clustering, etc.

Our introduction to the R environment did not mention statis-
tics, yet many people use R as a statistics system.
We prefer to think of it of an environment within which many
classical and modern statistical techniques have been im-
plemented.

From R introduction
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1.4

What is R(II)

1 R is data analysis software
2 R is a programming language
3 R is an environment for statistical analysis
4 R is an open-source software project
5 R is a community
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1.5

������***���

SAS!SPSS!R�'�µ

ÌK SAS Product SPSS Product R Package
p?�¬ SAS/STAT® SPSS Advanced Models™ stat,MASS
Ä:�¬ SAS® SPSS base™ base
L� SAS Base®Report!SQL,

Tabulate
SPSS Custom Tables™ reshape,sqldf

'é©Û SAT/STAT®:Correp SPSS Categories™ MASS,ade4,cocorresp,. . .
êâ�� SAS/ACCESS® SPSS Data Access Pack™ DBI, foreign, RODBC
Ý
$� SAS/IML®§SAS/IML Work-

shop®
SPSS Matrix™ matlab,Matrix,sparseM

êâ�÷ Enterprise Miner™ Clementine® rattle, arules, FactoMineR
GIS SAS/GIS®,SAS/Graph® SPSS Map™ maps, mapdata,mapproj,. . .
�mS� SAS/ETS® SPSS Trends™Expert Mod-

eler
over 40 packages

(��§ SAS/STAT®: Calis Amos™ sem
ûüä Enterprise Miner™ SPSS Classification Trees™,

AnswerTree™
ada,adabag,BayesTree,boost,party,rpart,tree,. . .
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1.6

R���JJJ���

• ACM Software System Award(1998)
• John Chambers
• The Statistical Computing and Graphics

Award(2010,BI-annual)

ACM Software System Award:

• 1983 Unix
• 1986 TeX
• 1989 PostScript
• 1991 TCP/IP
• 1995 World-Wid-Web
• 1997 Tcl/Tk
• 1998 S
• 1999 The Apache Group
• 2002 Java
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1.6

R���JJJ���

• ACM Software System Award(1998)
• John Chambers
• The Statistical Computing and Graphics

Award(2010,BI-annual)

ACM Software System Award:

• 1983 Unix
• 1986 TeX
• 1989 PostScript
• 1991 TCP/IP
• 1995 World-Wid-Web
• 1997 Tcl/Tk
• 1998 S
• 1999 The Apache Group
• 2002 Java
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1.7

RØØØ´́́���UUU���µµµ

• S�

• ü�§
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1.8

R is not ...

1 is not a database, but connects to DBMSs
2 language interpreter can be very slow, but allows to call

own C/C++ code
3 no spreadsheet view of data, but connects to Excel
4 has no graphical user interfaces, but connects to Java,

TclTk
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1.9

R333Windowseee���ööö���²²²���
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1.10

CRAN Mirrors
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1.11

SSSCCC999���### R

1 Linux
2 MacOS X
3 Windows

R�Vz 3���#�g��µ

1update.packages(checkBuilt = TRUE, ask = FALSE)
# or install.packages(.packages(all = TRUE))
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1.12

333������ÏÏÏXXXÚÚÚ

• help(topic)
• ?topic
• help.search(’topic’)
• apropos(’topic’)
• help.start()
• RSiteSearch(’topic’)
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1.13

?topic���SSSNNN

1 Description —¼ê£ã
2 Usage —%@À�
3 Arguments —ëê
4 Details —��
5 Value —ê�`²
6 Warning —´w
7 Note —5º
8 Author(s) —�ö
9 References —ë�©z

10 See Also —ë�Ù¦
11 Examples —Þ~
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1.14

demo()Ú example()
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1.15

Malling lists and the R Journal

• http://www.r-project.org/mail.html

• http://journal.r-project.org/

http://www.r-project.org/mail.html
http://journal.r-project.org/
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1.16

Task Views
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1.17

RcmdrÚÚÚ rattle

Rcmdr

Commander()

rattle

rattle()
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1.18

ÐÐÐ©©©\\\111������

search()¼ê�£�c\1����¹
½ö¼��/SC���Lµ

> .packages(all.available = TRUE)
2[1] "adabag" "adapt" "akima"

[4] "amap" "animation" "aplpack"
4[7] "arules" "base" "BayesTree"

[10] "biglm" "bitops" "bnlearn"

gÄ\1eZ Packagesµ

� £ã

stats ~^ÚO¼ê
graphics Ä:±ã¼ê
grDevices Ä:½ gridã/��
utils Róä¼ê
datasets Ä:êâ8
methods ^u Ré�Ú?§óä��{Úa�½Â
base Ä:¼ê
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1.19

CRAN Packages
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1.20

source()
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1.21

Assign

• =

• < −,− >
• << −,− >>
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1.22

������óóó���888¹¹¹

3m©¦^ Ró�c§�� R�ó��m (working
directory)µ¦^ getwd()Ú setwd()5¼�Ú��ó�8
¹"

Listing 1: working directory
1> getwd()

[1] "C:/Documents and Settings/T61"
3> setwd("D:/doc/DataMR/")

> dir()
5[1] "1223344866467.zip" "article" "Liu_article.rar"

[5] "slide1" "slide2"
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1.23

ÖÖÖ���êêêâââ I

~^Ö�êâ�¼êµ
read.table!read.csv!read.delim!read.fwf

card.csv:

card ty time
1 10001 sale 1
2 10002 return 2
3 10003 sale 3
4 10004 return 4
5 10002 sale 5
6 10003 return 6

Example:

> x <- read.csv(’card.csv’,header = TRUE)
2> x

card ty time
41 10001 sale 1

2 10002 return 2
63 10003 sale 3

4 10004 return 4
85 10002 sale 5

6 10003 return 6
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1.24

ÖÖÖ���êêêâââ II

• data.entry(x)>fêâL/ª�¹\?6ì

• scan(x)l���½©�¥Ö�êâ��þ½�L

• data(x)\1�½�êâ

• edit()N^©�?6ì?U Ré�
• fix(x) ‘fix’N^ ‘edit’?U ‘x’
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1.25

ÙÙÙ¦¦¦���ªªª©©©���

Package:foreign

Functions for reading and writing data stored by statistical
packages such as Minitab, S, SAS, SPSS, Stata, Systat, ...,
and for reading and writing dBase files.
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1.26

ÑÑÑÑÑÑêêêâââ

write.table!write.csv
Tips:

1> write.csv(x , ’D:/data.csv’ ,row.names = FALSE)
> write.table(x,"clipboard",sep = "\t",col.names=NA)

3# For Excel
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1.27

"""������

1> m <- NA
> class(NA)

3[1] "logical"
> class(T)

5[1] "logical"
> is.na(m)

7[1] TRUE

1 na.omit(x)�Ø"��£NA¤,XJ x�Ý
½êâµ,
�Ø�'1

2 na.fail(x)�£�Ø&EXJ x�¹���� NA
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1.28

)))¤¤¤SSS���

from:to�)��S�¶
I�5¿�´ “:” k�p�`k?§'Xµ

1> 1:10 + 2
[1] 3 4 5 6 7 8 9 10 11 12

3> 1:(10 + 2)
[1] 1 2 3 4 5 6 7 8 9 10 11 12


�\���S��±ÏL seq(from, to)5�)µ

> seq(1,5,by = 0.5)
2[1] 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

> seq(1,5,length = 11)
4[1] 1.0 1.4 1.8 2.2 2.6 3.0 3.4 3.8 4.2 4.6 5.0



RÄÄÄ:::���ÔÔÔ

�ó

R{0
Ð£ R

e1ÚSC

�ÏXÚ

ã/.¡

�

êâ?n

Ñ\ÑÑ

êâ(�

êâö�9C�

FÏ

iÎ?n

p?êâ?n

¼ê9$�

êÆ¼ê

Ý
$�

?§

±ã

Ä���

ã/��

ÚO

©Ù�Ä�

b�u�

< “£8”5`¯

k^�E|

1.29

Objects, their modes and attributes

> length(x)
2[1] 3

> class(x)
4[1] "data.frame"

> mode(x)
6[1] "list"

> attributes(x)
8$names

[1] "card" "ty" "time"
10

$row.names
12[1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

14$class
[1] "data.frame"
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1.30

~~~���êêêâââaaa...

a. `²

1 iÎ£charactor¤ §�~~�ÚÒ��
2 êi£numeric¤ ¢ê�þ
3 �ê£integer¤ �ê�þ
4 Ü6£logical¤ Ü6�þ£TRUE=T!FALSE=F¤
5 Eê£complex¤ Eê
6 �L£list¤ Sé���þ
7 Ïf£factor¤ ~^uIP��

3 R£S¤�ó¥§k�:�OPµ

Everything in S is an object;
Every object is S has a class.
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data frame

data frame(êêêâââµµµ)

�±n)´��tÑ�êâ8"§�±´dØÓa.��£ê
i!Ïf!iÎ�¤|¤�aÝ
£matrix-like¤"

• attach

• detach
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as.

1> methods(as)
[1] as.array as.array.default

3[3] as.call as.character
[5] as.character.condition as.character.Date

5[7] as.character.default as.character.error
[9] as.character.factor as.character.hexmode

7[11] as.character.numeric_version as.character.octmode

9[115] as.single as.single.default
[117] as.stepfun as.symbol

11[119] as.table as.table.default
[121] as.tclObj as.ts

13[123] as.vector as.vector.factor
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¢¢¢ÚÚÚ I

�þ¢Ú

x[n] 1 n���
x[-n] Ø
1 n���� x
x[1:n] c n���
x[-(1:n)] 1 n+1������
x[c(1,4,2)] �½��
x["name"] ¶� "name"���
x[x > 3] ¤k�u 3���
x[x > 3 & x < 5] «m (3,5)���
x[x %in% c("a","and","the")] �½|¥���



RÄÄÄ:::���ÔÔÔ

�ó

R{0
Ð£ R

e1ÚSC

�ÏXÚ

ã/.¡

�

êâ?n

Ñ\ÑÑ

êâ(�

êâö�9C�

FÏ

iÎ?n

p?êâ?n

¼ê9$�

êÆ¼ê

Ý
$�

?§

±ã

Ä���

ã/��

ÚO

©Ù�Ä�

b�u�

< “£8”5`¯

k^�E|

1.34

¢¢¢ÚÚÚ II

�L¢Ú

x[n] �Lw«�� n
x[[n]] �L�1 n���
x[["name"]] ¶� "name"���
x$name Óþ

Ý
¢Ú

x[i,j] eI� (i,j)���
x[i,] 1 i1
x[,j] 1 j�
x[,c(1,3)] 1 1Ú 3�
x["name",] ¶� "name"�1

êâµ¢Ú (Ý
¢Ú\eã)

x[["name"]] �¶� "name"��
x$name Óþ
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CCC���999ööö���

• which.max(x)

• which.min(x)

• rev(x)

• rle(x)

• sort(x)

• match(x, y)

• which(x == a)
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cut(x,breaks)

1> set.seed(10)
> x <- rnorm(10,0,100)

3> cut(x,breaks = c(-Inf, -100, -50, 0, 50, 100, Inf))
[1] (0,50] (-50,0] (-Inf,-100] (-100,-50]

5[5] (0,50] (0,50] (-Inf,-100] (-50,0]
[9] (-Inf,-100] (-50,0]

76 Levels: (-Inf,-100] (-100,-50] (-50,0] ... (100,Inf]
> x

9[1] 1.874617 -18.425254 -137.133055 -59.916772
[5] 29.454513 38.979430 -120.807618 -36.367602

11[9] -162.667268 -25.647839
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do.call

1> m <- NULL
> for( i in 1:2)

3+ m[[i]] <- data.frame(matrix(rnorm(4),2,2))
> m

5[[1]]
X1 X2

71 0.6003370 1.0410788
2 0.1481331 -0.6028166

9

[[2]]
11X1 X2

1 -0.4325380 0.4349807
132 0.8317534 -0.1724106

15> do.call(cbind,m)
X1 X2 X1 X2

171 0.6003370 1.0410788 -0.4325380 0.4349807
2 0.1481331 -0.6028166 0.8317534 -0.1724106
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GGG­­­¼¼¼êêê

unique(x)!duplicated(x)

> x <- c(2000,2001,2002,2000,2004)
2> unique(x)

[1] 2000 2001 2002 2004
4> duplicated(x)

[1] FALSE FALSE FALSE TRUE FALSE
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FFFÏÏÏ���ªªª

as.Date()§as.POSIXct()

1d1 <- c("06/29/07") ; d2 <- c("07/02/07")
D1 <- as.Date(d1,"%m/%d/%y")

3D2 <- as.Date(d2,"%m/%d/%y")
D1 + 2 ; D1 - D2

5difftime(D1,D2,units = "days")

½öUCw«/ªµ

1> format(Sys.Date(), format="%A, %d %B %Y")

help(strptime)
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iiiÎÎÎëëë���

1> paste("A", 1:6, sep = "")
[1] "A1" "A2" "A3" "A4" "A5" "A6"

3> paste("A", 1:6 ,sep = ’’, collapse= ’’)
[1] "A1A2A3A4A5A6"
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ÀÀÀ���©©©���

substr(x,start,stop)§strsplit(x,split)

> ?strsplit
2> strReverse <- function(x)

+ sapply(lapply(strsplit(x, NULL), rev),
4paste, collapse="")

> strReverse(c("abc", "Statistics"))
6[1] "cba" "scitsitatS"
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���KKKLLL���ªªª

grep,grepl,sub,gsub,regexpr,gregexpr

> gsub("([ab])", "\\1_\\1_", "abc and ABC")
2[1] "a_a_b_b_c a_a_nd ABC"
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applyXXX���¼¼¼êêê I

apply(X, MARGIN, FUN, ...)

> d <- data.frame(x1 = rnorm(100),x2 = runif(100))
2> apply(d,2,quantile,seq(0,1,by = 0.1))

x1 x2
40% -1.7786545 0.002695648

10% -0.8978897 0.053191817
620% -0.6261194 0.142789908

30% -0.3419569 0.238808594
840% -0.1210771 0.324463804

50% 0.1200293 0.432253790
1060% 0.3624039 0.508909175

70% 0.7627071 0.772415243
1280% 0.9944929 0.881434797

90% 1.5533980 0.949991713
14100% 2.7399503 0.998079380
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applyXXX���¼¼¼êêê II

by(data, INDICES, FUN)§lapply§sapply§mapply

> tmp <- by(warpbreaks, tension,
2+ function(x) lm(breaks ~ wool, data = x))

> sapply(tmp, coef)
4L M H

(Intercept) 44.55556 24.000000 24.555556
6woolB -16.33333 4.777778 -5.777778
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applyXXX���¼¼¼êêê III

tapply(X, INDEX, FUN = NULL)§aggregate(x, by,
FUN)

> head(warpbreaks,3)
2breaks wool tension

1 26 A L
42 30 A L

3 54 A L
6> tapply(warpbreaks$breaks,

+ list(warpbreaks$wool,warpbreaks$tension),mean)
8L M H

A 44.55556 24.00000 24.55556
10B 28.22222 28.77778 18.77778

> aggregate(breaks ~ wool + tension,
12+ data = warpbreaks, mean)

wool tension breaks
141 A L 44.55556

2 B L 28.22222
163 A M 24.00000

4 B M 28.77778
185 A H 24.55556

6 B H 18.77778
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���������éééLLL

xtabs(formula = ., data = parent.frame(),
subset)

1> xtabs( breaks ~ wool + tension, data = warpbreaks)
tension

3wool L M H
A 401 216 221

5B 254 259 169
> tapply(warpbreaks$breaks,

7+ list(warpbreaks$wool,warpbreaks$tension),sum)
L M H

9A 401 216 221
B 254 259 169
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> with(warpbreaks, table(wool, tension))
2tension

wool L M H
4A 9 9 9

B 9 9 9

prop.table(),margin.table()
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ÜÜÜ¿¿¿êêêâââµµµ

merge(x, y, by = intersect(names(x),
names(y)), by.x = by, by.y = by, all = FALSE,
all.x = all, all.y = all, sort = TRUE,
suffixes = c(".x",".y"), incomparables = NULL,
...)
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���LLLÚÚÚ°°°LLL===���

reshape

1> head(df3)
school class time score

31 1 9 1 -0.0105537
2 1 10 1 1.3424263

53 1 9 2 -0.3533924
4 1 10 2 -0.9512261

75 2 9 1 -1.1927487
6 2 10 1 -0.5784864

9> reshape(df3, idvar=c("school","class"),
+ direction="wide")

11school class score.1 score.2
1 1 9 -0.0105537 -0.3533924

132 1 10 1.3424263 -0.9512261
5 2 9 -1.1927487 -0.4581521

156 2 10 -0.5784864 -1.0176699
9 3 9 1.6342330 -0.5758275

1710 3 10 0.6874732 1.2867034
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$$$���¼¼¼êêê I

1 +,-,×,÷,ˆ,%%,%/%
2 < > <= >= ==..!=..

3 sin,cos,tan,asin,acos,atan,log,log10,exp

4 max(x),min(x)
5 range(x)

6 sum(x)

7 diff(x)

8 prod(x)

9 mean(x)

10 abs(x)

11 sqrt(x) x0.5

12 median(x)
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$$$���¼¼¼êêê II

1 quantile(x,probs=)

2 IQR(x)

3 weighted.mean(x, w)

4 rank(x)

5 var(x)

6 cor(x , y)

7 round(x, n)

8 log(x, base)

9 scale(x)

10 integrate(f,lower,upper)

11 pmin(x,y,...) ,pmax(x,y,...)
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$$$���¼¼¼êêê III

1 cumsum(x)

2 cumprod(x)

3 union(x,y) x ∪ y − x ∩ y
4 intersect(x,y) x ∩ y
5 setdiff(x,y) x − x ∩ y
6 filter(x,filter)

7 fft(x)

8 mvfft(x)

9 convolve(x,y)

10 ...
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ÝÝÝ


$$$���

• t(x)

• diag(x)é�


• %*%Ý
$�

• solve(a,b) a %*% x = b

• solve(a)

• eigen(x)

• rowSums(x),colsum(x)
• rowMeans(x),colMeans(x)
• dist(x)
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������666

1if (test)
{

3...true statements...
}

5else
{

7...false statements...
}

for(var in seq) expr,while(cond) expr,repeat
expr,break,next,ifelse
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ggg???¼¼¼êêê

gg <- function(n)
2{

a <- numeric(n)
4a[1] <- 1

a[2] <- 1
6for(i in 3:n){

a[i] <- a[i-1] + 2*a[i-2] + 1
8}

return(a)
10}

> gg(9)
12[1] 1 1 4 7 16 31 64 127 256
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R±±±ããã���ªªª

“pppYYY²²²”£££High_level¤¤¤

ã/��þ±�#ã

“$$$YYY²²²£££Low_level¤¤¤”

®²�3ã/þV\�õ�±ã&E§X:!�!õ>/�

“���pppªªª”£££Interactive¤¤¤

�±¦^XàIùa�½:C�5V\½J�±ã&E
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~~~^̂̂���±±±ããã������

¶¡ £ã

¶4 x11 XI�
w« windows WindowsI�

postscript ps�ª©�
pdf pdf�ª©�
pictex ø LATEX¦^�©�

©� png png�ª©�
�� jpeg jpeg�ª©�

bmp bmp�ª©�
xfig ø XFIG¦^�ã/�ª
win.metafile emf�ª�©�
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layout

nf <- layout(matrix(c(1, 1, 1,
22, 3, 4,

2, 3, 4),nr = 3, byrow = T))
4hist(rnorm(25)); hist(rnorm(25));

hist(rnorm(25)); hist(rnorm(25))

Histogram of rnorm(25)

rnorm(25)
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±±±ããã¢¢¢~~~

1> library(RColorBrewer)
> v.col <- brewer.pal(4,"Set1")

3> barplot(VADeaths, beside = TRUE,col = v.col,
legend.text=row.names(VADeaths))

Rural Male Rural Female Urban Male Urban Female
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���ÅÅÅÄÄÄ���

sample(n) �Å|Ü 1, . . . ,n
sample(x) �Å|Ü�þ x , length(x) > 1

sample(x, replace = T) )Ä�{
sample(x,n) ��£�l x ¥Ä� n�

sample(x,n, replace = T) �£�l x ¥Ä� n�
sample(x,n, replace = T ,prob = p) ±VÇ p§�£�l x ¥Ä� n�
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©©©ÙÙÙ���'''

X®� X ˜N(3,1)§O� P(2 6 X 6 5)

> pnorm(5,3,1) - pnorm(2,3,1)
2[1] 0.8185946

−2 0 2 4 6 8

0.
0

0.
1

0.
2

0.
3

0.
4

D
en

si
ty

P(2<x<5)

d: VÇ�Ý¼ê q: © ê¼ê

p: \È©Ù¼ê r: T©Ù��Åê
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~~~^̂̂ÚÚÚOOO©©©ÙÙÙ999ëëëêêê

©Ù R¼ê N\ëê %@ëê

beta beta shape1(α),shape2(β)
�� binom size(n),prob(p)
χ2 chisq df
þ! unif min(a),max(b) min = 0,max = 1
�ê exp rate rate = 1
F f df1(r1),df2(r2)
³ç gamma shape(α),scale(θ) scale = 1
�AÛ hyper m = N1,n = N2, k = n
�� norm mean(µ),sd(σ) mean = 0, sd = 1
Ñt pois lamda(λ)
t t df
%Ù� weibull shape(α),scale(θ) scale = 1
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ÚÚÚOOOuuu���

> apropos(".test")
2[1] ".valueClassTest" "ansari.test"

[3] "bartlett.test" "binom.test"
4[5] "Box.test" "chisq.test"

[7] "cor.test" "file_test"
6[9] "fisher.test" "fligner.test"

[11] "friedman.test" "kruskal.test"
8[13] "ks.test" "mantelhaen.test"

[15] "mauchley.test" "mauchly.test"
10[17] "mcnemar.test" "mood.test"

[19] "oneway.test" "pairwise.prop.test"
12[21] "pairwise.t.test" "pairwise.wilcox.test"

[23] "poisson.test" "power.anova.test"
14[25] "power.prop.test" "power.t.test"

[27] "PP.test" "prop.test"
16[29] "prop.trend.test" "quade.test"

[31] "shapiro.test" "t.test"
18[33] "var.test" "wilcox.test"
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���...���������555���{{{

<~�� lm§glm�.5`§y ˜model´�«A½��ª§L
«± y��ACþ§�.� model"Ù¥ model¥�Cþd +
5ë�§½öd: 5L«Cþm� “�p�^”"Ø
 +Ú :§·
�¦^ ∗5L« ′a + b + a : b′"(a + b + c)∧2L
« (a+ b + c) ∗ (a+ b + c)§=ÌÏ� a!b!cÚ��Ï���
p�^"−L«�K�¿"(a + b + c)∧2− a : b L
« ′a + b + c + b : c + a : c′"3úªL�¥Ø
CþÚÏf¶
	§$�ÎÒ�´�±�3�"X ′ log(y) a + log(x)′ ´Ü{
�"
ÎÒ.3 update¼ê¥kAÏ�¿Â§§L« “®²�3”�
¿"

fm <- aov(Speed ~ Run + Expt)
2fm0 <- update(fm, . ~ . - Run)
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Example

> x <- 1:20
2> y <- x + rnorm(20,0,0.1)

> lm.y <- lm(y ~ x)
4> lm.y

Call:
6lm(formula = y ~ x)

8Coefficients:
(Intercept) x

10-0.06118 1.00399
> names(lm.y)

12[1] "coefficients" "residuals" "effects" "rank"
[5] "fitted.values" "assign" "qr" "df.residual"

14[9] "xlevels" "call" "terms" "model"
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Function Meaning

summary() summary of the fitted model
coef() estimated model parameters
resid() model residuals of the fitted model
fitted() the fitted values of the model
deviance() residual sum of squares
anova() anova table
predict() predictions
plot() diagnostic plot
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gggÄÄÄÖÖÖ���

3 2.5.0��¥§Rm©·-gÄÖ�õUµ
• üÂ Tab§gÄÖ� R·-¶
• üg Tab§�£¤k�U�Ö�·-�L"
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ÑÑÑÑÑÑ LATEX©©©���

• Hmisc�¥� latex()¼ê

• xtable�¥� xtable()¼ê

• quantreg�¥� latex.table()

a <- matrix(1:6, nr=1) # require(xtable)

2colnames(a) <- paste("col", 1:6)
xtable(a)
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���gggCCC���ÌÌÌ���\\\��� Progress

1testit <- function(x = sort(runif(20)), ...)
{

3pb <- txtProgressBar(...)
for(i in c(0, x, 1)) {Sys.sleep(0.5);

5setTxtProgressBar(pb, i)}
Sys.sleep(1)

7close(pb)
}

9testit()
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???666ììì

• eclipse
• Tinn-R
• RWinEdt
• Emacs
• UltraEdit
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Q&A

• Emailµsunbjt<at>gmail.com
• Blog : http://www.bjt.name

Jump to first slide

mailto:sunbjt@gmail.com
http://www.bjt.name
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Q&A
• Emailµsunbjt<at>gmail.com
• Blog : http://www.bjt.name

Jump to first slide

mailto:sunbjt@gmail.com
http://www.bjt.name
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