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Symbols
...argument 272
.Call function 234
.C function 234
.Data directories 51
.Internal functions 499
.Internal functions 409
.Last.value object 168
.Random.seed 488

A
acf function 365
addition operator 154
aggregate function 100
aggregate fz 265
aggregateSeries method 100
align function 96
all function 166
any function 166
apply fz 469, 472
ar.burg function 379
ar function 57
Arg function 163
argument ... 272
arguments 156

actual name 199
arbitrary numbers 202
argument list 199
default values 200
formal name 199
lazy evaluation 201
missing 200, 201

optional 203
parameter list 199
required 203

arithmetic
complex 162
integer 161, 170, 238
real 161, 162, 170, 238

array function 75
arrays 74, 176

column-major order 176
losing dimensions when 

subscripting 176, 178
subscripting 176
subscripting with matrices 179

as.data.frame fz 252
as.matrix function 170
as.vector function 170
ASCII files 292
as function 162, 169, 170
assign function 169, 218

frame argument 169
assign fz 33
assignments 167

left 168
local 168
permanent 168, 215
right 168
using the arrow 167
using the equals sign 167, 168
using the underscore 167
within functions 168

attr function 243
attributes

INDEX
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defining new 243
dim 176, 242
dimnames 178, 209
names 175
null 166

attributes fz 274
attributes of Spotfire S+ 461
auditConnection function 225
auto.dat data set 302

B
barplot function

related to hist 202
BLAS routines 476
Break.flag 503
break function 193, 194, 503
breaks argument 84
browser function 54
browser function 389
building block functions 473
built-in vectorized functions 467
by fz 265, 268

C
calendar-based series 89
call function 57
calls 498
categorical variables 80
cat function 215, 217, 220, 230, 244, 

326
append argument 217
file argument 217
fill argument 217

cat function 367
cbind function 72
cbind fz 252, 258
ceiling function 160
c function 202
character data type 271
character function 68
character mode 180
character values 66
circle fz 404

class attribute 80
class attribute 271, 274
clear.frame fz 29
clipboardConnection function 225
close function 224, 228
codes function 81
coercing functions 169

as 162, 169, 170
loss of information 170

ColorBits argument 332
column-major order 176
combining data frames 258

by column 258
by row 260
merging 262
rules 271

commands
object name 425

comments 185, 198, 498
comparison functions 164
complete function instruction 378
complete instruction 378
complete loop instruction 378
complex arithmetic 162
complex class 155
complex function 68, 162
complex numbers 162

converting real to complex 162
precedence of operators 162

complex values 66, 497
conditionals 503
Conj function 163
connection class 223
connection object 223
connections 222

auditConnection 225
checking whether one is open 

228
clipboardConnection 225
closing 228
delay opening 224
fifo 223, 226
file 223, 226
list of open connections 228
modes 226
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opening 228
pipe 223, 226
positioning 228, 229, 235
raw data 234, 235
reading from 230
read-only 226
standard error 224
standard input 224
standard output 224
textConnection 223, 226
write-only 226
writing to 230

constants, symbolic 498
constructor functions 399, 403
Control And function 500
control functions 185, 187

break 193, 194
for 197
if 161, 169, 185, 188, 189
ifelse 185, 191, 193
multiple cases 190
next 193
repeat 194
return 185, 193, 194
stop 188, 205, 206
switch 190
while 196

Control Or function 500
cor function

rounding 212
CPU time 459
creating a list in a loop 471
cummax fz 469

D
data

exporting 324
importing 283

data.class fz 271
data.dump function 215, 218, 230, 

326
restoring with the data.restore 

function 218
data.frame data type 272

data.frame fz 252
data.restore function 218, 230
databases 30
data frames 250

adding new classes of variables 
271

applying functions to subsets 
265

attributes 274
combining objects 255
dimnames attribute 254
row names 254
rules for combining objects 271
subscripting 183
using ifelse 193

dataGet function 231
data objects 250

raw 233
dataPut function 231
data sets

growing 470
state.abb 175, 183
state.center 183
state.division 183
state.name 175, 183
state.region 183
state.x77 177, 183

date function 156
dates and times 118
date sequences 141
dBase files 295
debugger function 390
debugging 370
deparse function 45, 48
deparsing expressions 48, 49
D function 46
dget function 218, 230
dictionaries 35
diff function 151
dim attribute 71, 176, 242
dim function 75, 155, 177
dimnames attribute 178, 209
dimnames function 73, 246
disk activity 459
division operator 154
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do.call function 59
do instruction 377
double backslash 426
double precision 170

in printing 209
down instruction 373
dput function 215, 220, 230

restoring with the dget function 
218

dput S-PLUS objects 218
draw fz 406
dump.frames function 390
dump function 215, 218, 230

restoring with the source 
function 218

E
ed function 220
efficient programming 471
elapsed time 459
enter instruction 378
environment variables

S_TMP 221
error.action function 385
error handling in functions 205

error option 206
last.dump object 205
stop function 205, 206
traceback function 205
warning function 206

Euclid’s algorithm 154
eval function 45, 52
eval function 372, 380
eval instruction 384
events 146
Excel files 294
exclude argument 83
exponentiation operator 154, 155

for matrices 241
export.graph function 328

arguments to 328
exportData function 324
exporting data 324
ExportType argument 329

expression frame 23
expression function 44, 52, 57, 501
expressions

deparsing 48, 49
unevaluated 46, 52

extraction functions 155
writing 242

F
factor class 81
factor function 81
factors 80, 396
FASCII files 293
Fibonacci sequence function 473
fifo function 223

open argument 224, 227
file function 223

open argument 224, 227
positioning 229, 235

files
connections 222
positioning 229, 235
temporary 220, 238
writing 215

find instruction 373
fix function 51
floor function 160
For fz 484
for loops 185, 186, 197, 503

over lists 197
replacing with subscripting 197

for loops 482
format function 210, 212, 217, 326

digits argument 210
nsmall argument 211

frame 1 23
frame 2 23
frame argument 39
frames 23, 25, 460

and assignments 168
FUN argument 267
func.entry.time function 383
func.exit.time function 383
functions 498
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arbitrary number of arguments 
202

arguments of 156, 199
assignments 167
body of 156
coercing 169
comments 185, 198
comparison 164
connections 222
control 185, 187
creating temporary files 220
default values for arguments 

200
extraction 155, 242
handling errors 205
input 208
lazy evaluation 201
logical 164
mathematical 158, 169
missing arguments 200
operators 153
optional arguments 203
output 208
overriding normal flow of 

control 187
raw data objects 233
recursive 237
replacement 155, 242
required arguments 203
return values 156, 212, 237
side effects 157, 213, 214, 237
summary 163
suppressing printed output 214
testing 169
wrap up actions 237
writing to files 215

fundef function 372

G
generator functions 399, 403
getAllConnections function 228
getConnection function 228
get function 241, 243
get fz 27

getSlots 64
grain.size argument 485
grouping

braces 505
parentheses 505

guiCopy fz 427
guiCreate fz 424
guiDisplayDialog fz 442
guiExecuteBuiltIn function 454
guiGetArgumentNames fz 437
guiGetAxisLabelsName function 

451
guiGetAxisName function 451
guiGetAxisTitleName function 451
guiGetClassNames fz 423, 436
guiGetGraphName function 452
guiGetGSName function 452
guiGetOption function 450
guiGetPlotClass function 452
guiGetPropertyOptions function 

440
guiGetPropertyValue fz 439
guiGetRowSelectionExpr function 

449
guiGetRowSelections function 449
guiGetSelectionNames fz 447
guiModifyDialog fz 444
guiModify fz 428
guiMove fz 429
GUI objects 423
guiOpen fz 430
guiOpenView fz 432
guiPlot function 451
guiPrintClass function 436
guiRemoveContents function 433
guiRemove fz 432
guiSave fz 433
guiSetOption function 450
guiSetRedraw 434
guiSetRowSelections function 448
GUI toolkit 423

H
help files
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user written 186
help instruction 372
high/low/open/close plots 102
hist function 199, 200, 203

breaks argument 199, 200, 202, 
203

include.lowest argument 199, 
200, 203

nclass argument 199, 200, 203
plot argument 199, 200, 203
probability argument 199, 200, 

203
related to barplot 202
x argument 199, 203
xlab argument 199, 200, 202, 

203
History log

recorded scripts 423
holidays, functions for calculating 

the dates of
holiday.Christmas 125
holiday.nearest.weekday 126
holiday.weekday.number 126
holidays 125
holidays.fixed 126
user-defined 126

hstart time series 266
html.table function 335
HTML output

tables 335
text 336

I
ifelse statement 185, 191

with vectors, matrices, and data 
frames 193

ifelse statement 468
if statement 161, 165, 169, 185

and logical AND 189
and logical OR 189
handling missing arguments 

189
multiple cases 190
screening data 188

syntax 188, 189
Im function 163
importData function 208, 283
importing data 208, 283

importData function 208
raw data objects 233
read.table function 208
scan function 208
via connections 222, 230

inherits function 170
inspect function 370, 371
integer arithmetic 161, 170, 238
integer divide operator 154
integer function 68
intelmkl.use 476
interquartile range (IQR) 151
intraday trading data plot 105
invisible function 214
iris data set 74, 77
is.intelmkl.inuse 476
is.matrix function 169
is.na function 166
is.null function 166
is.vector function 169
is function 169, 170, 188
isOpen function 228

K
kyphosis data frame 38, 266

L
labels argument 83, 84
lapply function 186, 197
lapply fz 472
last.dump object 205

controlling amount of 
information in 206

lazy evaulation 201
left assignment 168
length attribute 66
length function 173, 175
levels argument 82, 83
levels attribute 80
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levels attribute 274
list class 180
list component operator 182
list data type 271
list function 58, 78, 202
lists 77

components of 182
creating in loops 471
looping over 197
subscripting 180

list subscript operator 180
literals 496
lm function 60, 156
local argument 28
locator fz 403, 404
logical AND operator 165
logical function 68
logical functions 164

all 166
AND 165, 189
any 166
NA or NULL values 166
OR 165, 189

logical OR operator 165
logical values 66

and NAs 189
recycling 174

loops 503
break function 193, 194
for 185, 186, 197
for, while and repeat loops 469
next function 193
over lists 186
repeat statement 194
replacing with subscripting 193, 

197
return function 193, 194
while statement 196

Lotus files 294

M
make.data.frames function 372
mark instruction 373, 379, 380
match.call function 60, 61

mathematical functions 158
Arg 163
ceiling 160
coercing data to numeric 169
Conj 163
floor 160
Im 163
Mod 163
Re 163
round 160
sqrt 159, 162, 189, 210
tan 159
trunc 160

matrices 71
column-major order 176
extracting row names 246
losing dimensions when 

subscripting 176, 178
replacing row names 246
subscripting 176
using ifelse 193

matrix data type 271
matrix exponentiation 241
matrix function 72, 159
matrix fz 399
matrix multiplication 472
max fz 269
mean function 202, 208

trim argument 203
mean fz 269
memory.size fz 462
memory allocation 460

arenas 460
buckets 460

memory fragmentation 464
memory mapping 235
memory requirements 464
menu function 53
merge fz 252, 262

by.x argument 263
by.y argument 263

Meta databases 34
missing function 189, 501
mode function 170, 180, 182
model.matrix data type 272
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Mod function 163
moving average plots 103
multiplication operator 154

N
names, syntactic 498
names attribute 175
names function 53, 69, 73, 155, 175
Next.flag 503
next function 193, 503
non-calendar-based signals 89
number sequences

creating
using colon operator 144
using numericSequence 

function 144
using seq function 144

numeric class 236
numeric function 68
numericSequence function 144
numericSequence objects 144
numeric summaries 266
numeric values 66, 496

O
object-oriented programming 3, 65, 

396
objects fz 36
on.exit function 157, 161, 237

add argument 238
on.exit fz 487
on.exit instruction 378
open function 224, 228

mode argument 226
operators 153

addition 154
AND 189
component 182
division 154
exponentiation 154, 155
infix form 153
in representing complex 

numbers 162

integer divide 154
listed 154
list subscript 180
logical AND 165
logical OR 165
matrix exponentiation 241
multiplication 154
OR 189
precedence 154, 242
subtraction 154
writing your own 241

optional arguments 203
options function 157, 161

digits setting 209, 210
error setting 206
expressions setting 161, 237
length setting 209
width setting 157, 209, 217

ordered function 83
output 208

as character vectors 210
connections 222
creating temporary files 220
formatting 209
raw data objects 233
return values 212
rounding 211
setting the length of 209
setting the number of printed 

digits 209
setting the width of 209
side effects 213, 214
structural information of S-

PLUS objects 218
suppressing printed output 214
writing to connections 230
writing to files 215

P
page function 209
parent frame 28
parse function 44, 231
parseSome function 231
paste function 73
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paste function 366
permanent assignment 168, 215
pipe function 223

open argument 224, 227
plot.signalSeries method 111, 113
plot.timeSeries method 102, 111
plot function 48, 102, 113
plots

high/low/open/close 102
intraday trading data 105
moving average 103
signals Trellis 115
time series Trellis 108

plotting
signals 113
time series 102

positions function 94
primes function 388
print.atomic function 214
print function 81
print function 367
print method

digits argument 210
with the round function 212

problems 365
prod function 163
programmer time 459
prompt function 186

Q
QFactor argument 331
quantile function 151
quartiles

of a sample 151
Quote function 44

R
RandomNumber function 52
raw class 234
raw data 233

ascii coding 234
constructors for 234
hex coding 234

positioning 235
reading 235
reading data of a certain length 

236
reading integers 235
reading real values 236
via connections 234, 235
writing 235

rawData function 234
rawFromAscii function 234
rawFromHex function 234
raw function 234
rbind function 72
rbind fz 252, 260, 261
read.table function 208, 231, 302
read.table fz 252
readLines function 231
readMapped function 234, 235
readRaw function 231, 234, 235

length argument 236
what argument 235

real arithmetic 161, 162, 170, 238
Recall function 161, 237, 501
recursion

avoiding 473
Re function 163
relative time objects

creating
using as function 140
using timeRelative function 

140
field abbreviations for 138
overview of 133, 138

remove fz 33, 36
remove fz 473
reopen function 226
repeat loops 503
repeat statement 194
rep function 67
replacement functions 155

for class function 243
for dim function 243
for names function 175, 243
writing 242

required arguments 203
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resume instruction 378
Return.flag 503
return expression 500
return function 161, 185, 193, 194, 

212, 503
return value 156, 212, 237
Reuse Computations 472
reusing code 473
right assignment 168
rm fz 36
round function 160, 211

digits argument 160
with print 212

S
S_TMP environment variable 221
sapply function 197
sapply fz 472
scan function 208, 230, 299, 300, 

301
Scoping rules 28, 39
scripts 15

function dialog example 421
running 422

search fz 30
seek function 228, 229, 235

rw argument 229
where argument 229

sep argument 368
seq function 68, 141
sequences

date 141
number

creating
using colon operator 

144
using 

numericSequence 
function 144

using seq function 144
time 141

seriesData function 94
seriesMerge function 98
showConnections function 228

show function 368, 396
show instruction 381
side effects 157, 213, 214, 237

of permanent assignment 168
signals

aggregating and coarsening 100
aligning 96
as non-calendar-based series 89
converting old-style time series 

to 92
creating with signalSeries 

function 91
extracting positions and data of 

94
interpolating 96
merging 98
overview of 88
plot.signalSeries method for 

111, 113
plots for

customizing 111
Trellis 115

plotting 113
replacing positions and data of 

94
subscripting 94
trellisPlot.signalSeries method 

for 111, 115
signalSeries function 91
signatures 399
signif function 211
significant digits 211
single backslash 426
single precision 170
sink function 215, 217

with connections 225
slotNames 64
slots 64
solder data set 251
source function 218, 230
sqrt function 159, 189, 210

negative arguments 162
standard error 224
standard input 224
standard output 224
528



Index
state.abb data set 175, 183
state.center data set 183
state.division data set 183
state.name data set 175, 183
state.region data set 183
state.x77 data set 177, 183
stderr function 224
stdin function 224
stdout function 224
step instruction 376
stop function 188, 205, 206
storage.summary fz 464
storage mode 170
strings 497
strip.white argument 301
subscripting 172, 192, 245

arrays 176, 179
component operator 182
data frames 183
drop argument 179
list operator 180
lists 180
losing dimensions 176, 178
matrices 176
replacing loops 193, 197
to extract irregularly shaped 

data 179
vectors 172
with character vectors 175, 177
with logical values 174, 177
with negative integers 173, 177
with positive integers 172, 177

subscripts
efficiency considerations 467
logical 468

subsetting data
see subscripting

substitute function 44, 46, 48, 52, 
501

subtraction operator 154
sum function 163
summary function 81
summary functions 163

prod 163
sum 163

swap space 459
switch function 501
switch statement 190
symbolic constants 498
syntactic names 498
sys.call function 49
sys.calls 500
sys.frames 500
sys.frames fz 26
sys.parents 500

T
tan function 159
tapply fz 269
task frame 23
tempfile function 220
temporary files 220

location of 221
removing 238

testing functions 169
inherits 170
is 169, 170, 188
is.na 166
is.null 166

textConnection function 223, 226
open argument 224

t function 216, 327
time/date objects

basic operations on 125
creating

from character data
using as function 119
using timeDate 

function 119
from numeric data

using as function 124
using timeCalendar 

function 124
using timeSeq function 141
with time zones 129

displaying 121
overview of 119
printing 121

timeCalendar function 124
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zone argument to 129
timeDate function 119, 121, 124, 

130
format argument to 121, 130

common specifications for 
122

in.format argument to 119
common specifications for 

120
in.origin argument to 124
julian argument to 124
zone argument to 129, 130

timeDate objects
basic operations on 125
creating

from character data
using as function 119
using timeDate 

function 119
from numeric data

using as function 124
using timeCalendar 

function 124
using timeSeq function 141
with time zones 129

displaying 121
overview of 119
printing 121

timeEvent function 146
timeEvent objects 146
time interval objects, types of 133
time intervals 133
timeRelative function 140

holiday argument to 140
timeRelative objects

creating
using as function 140
using timeRelative function 

140
field abbreviations for 138
overview of 133, 138

times and dates 118
timeSeq function 141, 142

arguments to 141
timeSequence objects

creating with timeSequence 
function 142

time sequence objects
creating with timeSequence 

function 142
overview of 141

time sequences 141
time series

aggregateSeries method for 100
aggregating and coarsening 100
aligning 96
as calendar-based series 89
converting old-style time series 

to 90
creating with timeSeries 

function 89
extracting positions and data of 

94
interpolating 96
merging 98
plot.timeSeries method for 102, 

111
plots for

customizing 111
high/low/open/close 102
intraday trading data 105
moving average 103
multiple time series 106
Trellis 108

plotting 102
replacing positions and data of 

94
subscripting 94
trellisPlot.timeSeries method for 

108, 111
timeSeries function 89
timeSpan function 133, 134, 135, 

136
format argument to 135

common specifications for 
135

in.format argument to 134
common specifications for 

134
julian argument to 136
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Index
ms argument to 136
timeSpan objects

basic operations on 137
creating

by subtracting two time/
date objects 133

from character data
using as function 133
using timeSpan 

function 133
from numeric data

using as function 136
using timeSpan 

function 136
displaying 135
overview of 133
printing 135

time span objects
basic operations on 137
creating

by subtracting two time/
date objects 133

from character data
using as function 133
using timeSpan 

function 133
from numeric data

using as function 136
using timeSpan 

function 136
displaying 135
overview of 133
printing 135

timeZoneConvert function 131
timeZoneList function 127, 128
time zones

alias names for 127
built-in 127
changing and converting 

between 131
creating timeDate objects with 

129
daylight savings time for 128
mathematical operations and 

alignment with 132

overview of 127
user-defined 128

timeZoneS function 128
top-level frame 23
traceback function 205
traceback function 366
trace function 54
trace function 391
track instruction 373, 382
trellisPlot.signalSeries method 111, 

115
trellisPlot.timeSeries method 108, 

111
trellisPlot function 108, 115
Trellis plots

for signals 115
for time series 108

trunc function 160

U
unevaluated expressions 46, 52
unlink function 238
unmark instruction 381
up instruction 373

V
validate fz 508

coverage areas 513
examples 513
running a test 513

validation test files 517
Validation Tests 509
var function

rounding 212
vector data type 271
vector function 68
vectorize

computations 185
definition 158
if statements 191

vectors 67, 396
subscripting 172
using ifelse 193
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virtual memory 459

W
warning function 206
where argument 39
where instruction 376
while loop

replacement for recursion 474
while loops 503
while statement 196
wrap up actions

removing temporary files 238
write.table function 215, 216, 231, 

327
write function 215, 216, 220, 326, 

327
ncolumns argument 216

writeLines function 231
writeRaw function 231, 234, 235

Z
zseven class 410, 417
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