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Chapter 1

The base package

base-package The R Base Package

Description

Base R functions

Details

This package contains the basic functions which let R function as a language: arithmetic, in-
put/output, basic programming support, etc. Its contents are available through inheritance from
any environment.

For a complete list of functions, use library(help = "base").

.bincode Bin a Numeric Vector

Description

Bin a numeric vector and return integer codes for the binning.

Usage

.bincode(x, breaks, right = TRUE, include.lowest = FALSE)
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Arguments
X a numeric vector which is to be converted to integer codes by binning.
breaks a numeric vector of two or more cut points, sorted in increasing order.
right logical, indicating if the intervals should be closed on the right (and open on the

left) or vice versa.

include.lowest logical, indicating if an ‘x[i]’ equal to the lowest (or highest, for right = FALSE)
‘breaks’ value should be included in the first (or last) bin.

Details

This is a ‘barebones’ version of cut.default(labels = FALSE) intended for use in other functions
which have checked the arguments passed. (Note the different order of the arguments they have in
common.)

Unlike cut, the breaks do not need to be unique. An input can only fall into a zero-length interval
if it is closed at both ends, so only if include. lowest = TRUE and it is the first (or last for right =
FALSE) interval.

Value

An integer vector of the same length as x indicating which bin each element falls into (the leftmost
bin being bin 1). NaN and NA elements of x are mapped to NA codes, as are values outside range of
breaks.

See Also

cut, tabulate

Examples

## An example with non-unique breaks:
x <- c(0, 0.01, 0.5, 0.99, 1)

b <- c(o, 9, 1, 1)

.bincode(x, b, TRUE)

.bincode(x, b, FALSE)

.bincode(x, b, TRUE, TRUE)
.bincode(x, b, FALSE, TRUE)

.Device Lists of Open/Active Graphics Devices

Description

A pairlist of the names of open graphics devices is stored in .Devices. The name of the active
device (see dev. cur) is stored in .Device. Both are symbols and so appear in the base namespace.
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Value

.Device is a length-one character vector.

.Devices is a pairlist of length-one character vectors. The first entry is always "null device”,
and there are as many entries as the maximal number of graphics devices which have been simul-
taneously active. If a device has been removed, its entry will be "" until the device number is
reused.

Devices may add attributes to the character vector: for example devices which write to a file may
record its path in attribute "filepath”.

.Machine Numerical Characteristics of the Machine

Description

.Machine is a variable holding information on the numerical characteristics of the machine R is
running on, such as the largest double or integer and the machine’s precision.

Usage

.Machine

Details

The algorithm is based on Cody’s (1988) subroutine MACHAR. As all current implementations of
R use 32-bit integers and use IEC 60559 floating-point (double precision) arithmetic, all but three
of the last four values are the same for almost all R builds.

Note that on most platforms smaller positive values than .Machine$double.xmin can occur. On a
typical R platform the smallest positive double is about 5e-324.

Value
A list with components

double.eps the smallest positive floating-point number x such that 1+ x !=1. It equals
double.base * ulp.digits if either double.base is 2 or double.rounding
is 0; otherwise, it is (double.base * double.ulp.digits) / 2. Normally
2.220446e-16.

double.neg.eps a small positive floating-point number x such that 1-x!=1. It
equals double.base * double.neg.ulp.digits if double.base
is 2 or double.rounding is 0; otherwise, it is (double.base
* double.neg.ulp.digits) / 2. Normally 1.110223e-16. As
double.neg.ulp.digits is bounded below by -(double.digits+ 3),
double.neg.eps may not be the smallest number that can alter 1 by subtrac-
tion.

double.xmin the smallest non-zero normalized floating-point number, a power of the radix,
i.e., double.base * double.min.exp. Normally 2.225074e-308.
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double.base

double.digits

double.rounding

double.guard

.Machine

the largest normalized floating-point number. Typically, it is equal to (1
-double.neg.eps) * double.base * double.max.exp, but on some machines
it is only the second or third largest such number, being too small by 1 or 2 units
in the last digit of the significand. Normally 1.797693e+308. Note that larger
unnormalized numbers can occur.

the radix for the floating-point representation: normally 2.

the number of base digits in the floating-point significand: normally 53.

the rounding action, one of

0 if floating-point addition chops;

1 if floating-point addition rounds, but not in the IEEE style;

2 if floating-point addition rounds in the IEEE style;

3 if floating-point addition chops, and there is partial underflow;

4 if floating-point addition rounds, but not in the IEEE style, and there is partial
underflow;

5 if floating-point addition rounds in the IEEE style, and there is partial under-
flow.

Normally 5.

the number of guard digits for multiplication with truncating arithmetic. It
is 1 if floating-point arithmetic truncates and more than double digits base-
double.base digits participate in the post-normalization shift of the floating-
point significand in multiplication, and O otherwise.

Normally 0.

double.ulp.digits

the largest negative integer i such that 1 + double.base * i =1, except that it
is bounded below by -(double.digits + 3). Normally -52.

double.neg.ulp.digits

double.exponent

double.min.exp

double.max.exp
integer.max

sizeof.long

sizeof.longlong

the largest negative integer i such that 1 -double.base * i !=1, except that it
is bounded below by -(double.digits + 3). Normally -53.

the number of bits (decimal places if double.base is 10) reserved for the repre-
sentation of the exponent (including the bias or sign) of a floating-point number.
Normally 11.

the largest in magnitude negative integer i such that double.base * i is positive
and normalized. Normally -1022.

the smallest positive power of double.base that overflows. Normally 1024.
the largest integer which can be represented. Always 231 — 1 = 2147483647.

the number of bytes in a C long type: 4 or 8 (most 64-bit systems, but not
Windows).

the number of bytes in a C long long type. Will be zero if there is no such type,
otherwise usually 8.

sizeof.longdouble

the number of bytes in a C long double type. Will be zero if there is no such
type (or its use was disabled when R was built), otherwise possibly 12 (most
32-bit builds) or 16 (most 64-bit builds).
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sizeof.pointer the number of bytes in a C SEXP type. Will be 4 on 32-bit builds and 8 on 64-bit
builds of R.

Note

sizeof.longdouble only tells you the amount of storage allocated for a long double (which are
normally used internally by R for accumulators in e.g. sum, and can be read by readBin). Often
what is stored is the 80-bit extended double type of IEC 60559, padded to the double alignment used
on the platform — this seems to be the case for the common R platforms using ix86 and x86_64
chips.

Source

Uses a C translation of Fortran code in the reference, modified by the R Core Team to defeat over-
optimization in recent compilers.

References

Cody, W.J. (1988). MACHAR: A subroutine to dynamically determine machine parameters. Trans-
actions on Mathematical Software, 14(4), 303-311. doi: 10.1145/50063.51907.

See Also

.Platform for details of the platform.

Examples

.Machine
## or for a neat printout
noquote(unlist(format(.Machine)))

.Platform Platform Specific Variables

Description

.Platformis a list with some details of the platform under which R was built. This provides means
to write OS-portable R code.

Usage

.Platform


https://doi.org/10.1145/50063.51907

Value

.Platform

A list with at least the following components:

0S. type

file.sep

dynlib.ext

GUI

endian

pkgType

path.sep

r_arch

AQUA

character string, giving the Operating System (family) of the computer. One of
"unix"” or "windows".

character string, giving the file separator used on your platform: "/" on both
Unix-alikes and on Windows (but not on the former port to Classic Mac OS).

character string, giving the file name extension of dymamically loadable
libraries, e.g., ".d11"” on Windows and ".so" or ".sl" on Unix-alikes. (Note
for macOS users: these are shared objects as loaded by dyn. 1load and not dylibs:
see dyn.load.)

character string, giving the type of GUI in use, or "unknown” if no GUI can
be assumed. Possible values are for Unix-alikes the values given via the ‘-g’
command-line flag ("X11", "Tk"), "AQUA" (running under R.app on macQOS),
"Rgui” and "RTerm"” (Windows) and perhaps others under alternative front-ends
or embedded R.

character string, "big"” or "little"”, giving the ‘endianness’ of the processor in
use. This is relevant when it is necessary to know the order to read/write bytes
of e.g. an integer or double from/to a connection: see readBin.

character string, the preferred setting for options("”pkgType”). Values
"source”, "mac.binary.el-capitan” and "win.binary" are currently in use.
This should not be used to identify the OS.

character string, giving the path separator, used on your platform, e.g.,
on Unix-alikes and ";" on Windows. Used to separate paths in environment
variables such as PATH and TEXINPUTS.

nn

n,n

character string, possibly
used in this build of R.

. The name of an architecture-specific directory

.Platform$GUI is set to "AQUA" under the macOS GUI, R. app. This has a number of consequences:

* ‘/usr/local/bin’ is appended to the PATH environment variable.

the default graphics device is set to quartz.
selects native (rather than Tk) widgets for the graphics =TRUE options of menu and

select.list.

See Also

HTML help is displayed in the internal browser.
the spreadsheet-like data editor/viewer uses a Quartz version rather than the X11 one.

R.version and Sys.info give more details about the OS. In particular, R.version$platform is
the canonical name of the platform under which R was compiled.

.Machine for details of the arithmetic used, and system for invoking platform-specific system

commands.

capabilities and extSoftVersion (and links there) for availability of capabilities partly external
to R but used from R functions.
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Examples

## Note: this can be done in a system-independent way by dir.exists()
if(.Platform$0S. type == "unix") {
system.test <- function(...) system(paste("test”, ...)) == 0L
dir.exists2 <- function(dir)
sapply(dir, function(d) system.test(”-d", d))

dir.exists2(c(R.home(), "/tmp", "~", "/NO")) # > T TTF
3
abbreviate Abbreviate Strings
Description

Abbreviate strings to at least minlength characters, such that they remain unique (if they were),
unless strict = TRUE.

Usage

abbreviate(names.arg, minlength = 4, use.classes = TRUE,
dot = FALSE, strict = FALSE,
method = c("left.kept”, "both.sides"”), named = TRUE)

Arguments
names.arg a character vector of names to be abbreviated, or an object to be coerced to a
character vector by as.character.
minlength the minimum length of the abbreviations.
use.classes logical: should lowercase characters be removed first?
dot logical: should a dot (".") be appended?
strict logical: should minlength be observed strictly? Note that setting strict =
TRUE may return non-unique strings.
method a character string specifying the method used with default "left.kept"”, see
‘Details’ below. Partial matches allowed.
named logical: should names (with original vector) be returned.
Details

The default algorithm (method = "left.kept”) used is similar to that of S. For a single string
it works as follows. First spaces at the ends of the string are stripped. Then (if necessary) any
other spaces are stripped. Next, lower case vowels are removed followed by lower case consonants.
Finally if the abbreviation is still longer than minlength upper case letters and symbols are stripped.

Characters are always stripped from the end of the strings first. If an element of names . arg contains
more than one word (words are separated by spaces) then at least one letter from each word will be
retained.

Missing (NA) values are unaltered.

If use.classes is FALSE then the only distinction is to be between letters and space.
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Value

A character vector containing abbreviations for the character strings in its first argument. Dupli-
cates in the original names.arg will be given identical abbreviations. If any non-duplicated ele-
ments have the same minlength abbreviations then, if method = "both.sides"” the basic internal
abbreviate() algorithm is applied to the characterwise reversed strings; if there are still duplicated
abbreviations and if strict = FALSE as by default, minlength is incremented by one and new ab-
breviations are found for those elements only. This process is repeated until all unique elements of
names. arg have unique abbreviations.

If names is true, the character version of names.arg is attached to the returned value as a names
attribute: no other attributes are retained.

If a input element contains non-ASCII characters, the corresponding value will be in UTF-8 and
marked as such (see Encoding).

Warning

If use.classes is true (the default), this is really only suitable for English, and prior to R 3.3.0
did not work correctly with non-ASCII characters in multibyte locales. It will warn if used with
non-ASCII characters (and required to reduce the length).

As from R 3.3.0 the concept of ‘vowel’ is extended from English vowels by including characters
which are accented versions of lower-case English vowels (including ‘o with stroke’). Of course,
there are languages (even Western European languages such as Welsh) with other vowels.

See Also

substr.

Examples

x <- c("abcd", "efgh", "abce")
abbreviate(x, 2)
abbreviate(x, 2, strict = TRUE) # >> 1st and 3rd are == "ab"

(st.abb <- abbreviate(state.name, 2))
stopifnot(identical (unname(st.abb),

abbreviate(state.name, 2, named=FALSE)))
table(nchar(st.abb)) # out of 50, 3 need 4 letters :
as <- abbreviate(state.name, 3, strict = TRUE)
as[which(as == "Mss")]

## and without distinguishing vowels:
st.abb2 <- abbreviate(state.name, 2, FALSE)
chbind(st.abb, st.abb2)[st.abb2 != st.abb, ]

## method = "both.sides” helps: no 4-letters, and only 4 3-letters:
st.ab2 <- abbreviate(state.name, 2, method = "both")
table(nchar(st.ab2))

## Compare the two methods:

cbind(st.abb, st.ab2)
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agrep

Approximate String Matching (Fuzzy Matching)

Description

Searches for approximate matches to pattern (the first argument) within each element of the string
x (the second argument) using the generalized Levenshtein edit distance (the minimal possibly
weighted number of insertions, deletions and substitutions needed to transform one string into an-

other).

Usage

agrep(pattern, x, max.distance = 0.
ignore.case = FALSE, value =
useBytes

agrepl(pattern, x, max.distance =
ignore.case = FALSE, fixed

Arguments

pattern

max.distance

costs

1, costs = NULL,
FALSE, fixed = TRUE,
= FALSE)

0.1, costs = NULL,
= TRUE, useBytes = FALSE)

anon-empty character string or a character string containing a regular expression
(for fixed = FALSE) to be matched. Coerced by as.character to a string if
possible.

character vector where matches are sought. Coerced by as.character to a
character vector if possible.

Maximum distance allowed for a match. Expressed either as integer, or as a
fraction of the pattern length times the maximal transformation cost (will be
replaced by the smallest integer not less than the corresponding fraction), or a
list with possible components

cost: maximum number/fraction of match cost (generalized Levenshtein dis-
tance)

all: maximal number/fraction of all transformations (insertions, deletions and
substitutions)

insertions: maximum number/fraction of insertions

deletions: maximum number/fraction of deletions

substitutions: maximum number/fraction of substitutions

If cost is not given, all defaults to 10%, and the other transformation number
bounds default to all. The component names can be abbreviated.

a numeric vector or list with names partially matching ‘insertions’,
‘deletions’ and ‘substitutions’ giving the respective costs for computing
the generalized Levenshtein distance, or NULL (default) indicating using unit
cost for all three possible transformations. Coerced to integer via as.integer
if possible.
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ignore.case

value

fixed

useBytes

Details

agrep

if FALSE, the pattern matching is case sensitive and if TRUE, case is ignored
during matching.

if FALSE, a vector containing the (integer) indices of the matches determined is
returned and if TRUE, a vector containing the matching elements themselves is
returned.

logical. If TRUE (default), the pattern is matched literally (as is). Otherwise, it is
matched as a regular expression.

logical. in a multibyte locale, should the comparison be character-by-character
(the default) or byte-by-byte.

The Levenshtein edit distance is used as measure of approximateness: it is the (possibly cost-
weighted) total number of insertions, deletions and substitutions required to transform one string

into another.

This uses tre by Ville Laurikari (http://laurikari.net/tre/), which supports MBCS character

matching.

The main effect of useBytes is to avoid errors/warnings about invalid inputs and spurious matches
in multibyte locales. It inhibits the conversion of inputs with marked encodings, and is forced if any
input is found which is marked as "bytes” (see Encoding).

Value

agrep returns a vector giving the indices of the elements that yielded a match, or, if value is TRUE,
the matched elements (after coercion, preserving names but no other attributes).

agrepl returns a logical vector.

Note

Since someone who read the description carelessly even filed a bug report on it, do note that this
matches substrings of each element of x (just as grep does) and not whole elements. See also adist
in package utils, which optionally returns the offsets of the matched substrings.

Author(s)

Original version in R < 2.10.0 by David Meyer. Current version by Brian Ripley and Kurt Hornik.

See Also

grep, adist. A different interface to approximate string matching is provided by aregexec().

Examples

agrep("lasy”, "1 lazy 2")
agrep("lasy”, c(” 1 lazy 2", "1 lasy 2"), max = list(sub = 0))

agrep("laysy"”, c("1 lazy”, "1", "1 LAZY"), max
agrep("laysy”, c("1 lazy”, "1", "1 LAZY"), max

2)
2, value = TRUE)

agrep("laysy”, c("1 lazy"”, "1", "1 LAZY"), max = 2, ignore.case = TRUE)


http://laurikari.net/tre/
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all Are All Values True?

Description

Given a set of logical vectors, are all of the values true?

Usage
all(..., na.rm = FALSE)
Arguments
zero or more logical vectors. Other objects of zero length are ignored, and the
rest are coerced to logical ignoring any class.
na.rm logical. If true NA values are removed before the result is computed.
Details
This is a generic function: methods can be defined for it directly or via the Summary group generic.
For this to work properly, the arguments . . . should be unnamed, and dispatch is on the first argu-
ment.

Coercion of types other than integer (raw, double, complex, character, list) gives a warning as this
is often unintentional.

This is a primitive function.

Value

The value is a logical vector of length one.

Let x denote the concatenation of all the logical vectors in . . . (after coercion), after removing NAs
if requested by na.rm = TRUE.

The value returned is TRUE if all of the values in x are TRUE (including if there are no values), and
FALSE if at least one of the values in x is FALSE. Otherwise the value is NA (which can only occur if

na.rm= FALSE and . .. contains no FALSE values and at least one NA value).
S4 methods

This is part of the S4 Summary group generic. Methods for it must use the signature x, . ..,na.rm.
Note

That all(logical(@)) is true is a useful convention: it ensures that
all(all(x), all(y)) == all(x, y)

even if x has length zero.
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References

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.

See Also

any, the ‘complement’ of all, and stopifnot(*) which is an all(*) ‘insurance’.

Examples

range(x <- sort(round(stats::rnorm(10) - 1.2, 1)))
if(all(x < 0@)) cat("all x values are negative\n")

all(logical(@®)) # true, as all zero of the elements are true.

all.equal Test if Two Objects are (Nearly) Equal

Description

all.equal(x,y) is a utility to compare R objects x and y testing ‘near equality’. If they are
different, comparison is still made to some extent, and a report of the differences is returned. Do not

use all.equal directly in if expressions—either use isTRUE(all.equal(....)) or identical
if appropriate.

Usage
all.equal(target, current, ...)

## S3 method for class 'numeric'
all.equal(target, current,
tolerance = sqgrt(.Machine$double.eps), scale = NULL,
countEQ = FALSE,
formatFUN = function(err, what) format(err),
., check.attributes = TRUE)

## S3 method for class 'list'
all.equal(target, current, ...,
check.attributes = TRUE, use.names = TRUE)

## S3 method for class 'environment'
all.equal(target, current, all.names=TRUE, ...)

## S3 method for class 'POSIXt'

all.equal(target, current, ..., tolerance = 1e-3, scale)

attr.all.equal(target, current, ...,
check.attributes = TRUE, check.names = TRUE)
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Arguments

target R object.

current other R object, to be compared with target.
further arguments for different methods, notably the following two, for numeri-
cal comparison:

tolerance numeric > 0. Differences smaller than tolerance are not reported. The default
value is close to 1.5e-8.

scale NULL or numeric > 0, typically of length 1 or length(target). See ‘Details’.

countEQ logical indicating if the target == current cases should be counted when com-
puting the mean (absolute or relative) differences. The default, FALSE may seem
misleading in cases where target and current only differ in a few places; see
the extensive example.

formatFUN a function of two arguments, err, the relative, absolute or scaled error, and

what, a character string indicating the kind of error; maybe used, e.g., to format
relative and absolute errors differently.

check.attributes
logical indicating if the attributes of target and current (other than the
names) should be compared.

use.names logical indicating if 1ist comparison should report differing components by
name (if matching) instead of integer index. Note that this comes after ... and
so must be specified by its full name.
all.names logical passed to 1s indicating if “hidden” objects should also be considered in
the environments.
check.names logical indicating if the names(.) of target and current should be compared.
Details

all.equal is a generic function, dispatching methods on the target argument. To see the available
methods, use methods(”all.equal”), but note that the default method also does some dispatching,
e.g. using the raw method for logical targets.

Remember that arguments which follow ... must be specified by (unabbreviated) name. It is
inadvisable to pass unnamed arguments in . . . as these will match different arguments in different
methods.

Numerical comparisons for scale = NULL (the default) are typically on relative difference scale un-
less the target values are close to zero: First, the mean absolute difference of the two numerical
vectors is computed. If this is smaller than tolerance or not finite, absolute differences are used,
otherwise relative differences scaled by the mean absolute target value. Note that these com-
parisons are computed only for those vector elements where target is not NA and differs from
current. If countEQ is true, the equal and NA cases are counted in determining “sample” size.

If scale is numeric (and positive), absolute comparisons are made after scaling (dividing) by scale.

For complex target, the modulus (Mod) of the difference is used: all.equal.numeric is called so
arguments tolerance and scale are available.

The 1ist method compares components of target and current recursively, passing all other ar-
guments, as long as both are “list-like”, i.e., fulfill either is.vector or is.list.
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The environment method works via the 1ist method, and is also used for reference classes (unless
a specific all.equal method is defined).

The methods for the date-time classes by default allow a tolerance of tolerance = 9.00@1 seconds,
and ignore scale.

attr.all.equal is used for comparing attributes, returning NULL or a character vector.

Value
Either TRUE (NULL for attr.all.equal) or a vector of mode "character” describing the differ-
ences between target and current.

References

Chambers, J. M. (1998) Programming with Data. A Guide to the S Language. Springer (for =).

See Also

identical, isTRUE, ==, and all for exact equality testing.

Examples

all.equal(pi, 355/113)
# not precise enough (default tol) > relative error

d45 <- pix(1/4 + 1:10)

stopifnot(
all.equal(tan(d45), rep(1, 10))) # TRUE, but
all (tan(d45) == rep(1, 10)) # FALSE, since not exactly

all.equal(tan(d45), rep(1, 10), tolerance = @) # to see difference
## advanced: equality of environments
ae <- all.equal(as.environment("”package:stats"),
asNamespace("stats"”))
stopifnot(is.character(ae), length(ae) > 10,
## were incorrectly "considered equal” in R <= 3.1.1
all.equal(asNamespace("stats"”), asNamespace("stats")))

## A situation where ‘'countEQ = TRUE' makes sense:
X1 <= x2 <= (1:100)/10; x2[2] <- 1.1*x1[2]
## 99 out of 100 pairs (x1[i], x2[i]) are equal:

plot(x1,x2, main = "all.equal.numeric() -- not counting equal parts”)
all.equal(x1,x2) ## "Mean relative difference: 0.1"
mtext(paste(”all.equal(x1,x2) :", all.equal(x1,x2)), line= -2)

##' extract the 'Mean relative difference' as number:

all.egNum <- function(...) as.numeric(sub(”.*:", '', all.equal(...)))

set.seed(17)

## When x2 is jittered, typically all pairs (x1[i],x2[i]) do differ:

summary (r <- replicate(100, all.egNum(x1, x2*(1+rnorm(x1)x1e-7))))

mtext(paste(”"mean(all.equal(x1, x2*x(1 + eps_k))) {100 x} Mean rel.diff.=",
signif(mean(r), 3)), line = -4, adj=0)

## With argument countEQ=TRUE, get "the same” (w/o need for jittering):



all.names 15

mtext(paste(”all.equal(x1,x2, countEQ=TRUE) :",
signif(all.egNum(x1,x2, countEQ=TRUE), 3)), line= -6, col=2)

all.names Find All Names in an Expression

Description

Return a character vector containing all the names which occur in an expression or call.

Usage
all.names(expr, functions = TRUE, max.names = -1L, unique = FALSE)
all.vars(expr, functions = FALSE, max.names = -1L, unique = TRUE)
Arguments
expr an expression or call from which the names are to be extracted.
functions a logical value indicating whether function names should be included in the
result.
max .names the maximum number of names to be returned. -1 indicates no limit (other than
vector size limits).
unique a logical value which indicates whether duplicate names should be removed
from the value.
Details

These functions differ only in the default values for their arguments.

Value

A character vector with the extracted names.

See Also

substitute to replace symbols with values in an expression.

Examples

all.names(expression(sin(x+y)))
all.names(quote(sin(x+y))) # or a call
all.vars(expression(sin(x+y)))
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any Are Some Values True?

Description

Given a set of logical vectors, is at least one of the values true?

Usage
any(..., na.rm = FALSE)
Arguments
zero or more logical vectors. Other objects of zero length are ignored, and the
rest are coerced to logical ignoring any class.
na.rm logical. If true NA values are removed before the result is computed.
Details
This is a generic function: methods can be defined for it directly or via the Summary group generic.
For this to work properly, the arguments . . . should be unnamed, and dispatch is on the first argu-
ment.

Coercion of types other than integer (raw, double, complex, character, list) gives a warning as this
is often unintentional.

This is a primitive function.

Value

The value is a logical vector of length one.

Let x denote the concatenation of all the logical vectors in . . . (after coercion), after removing NAs
if requested by na.rm = TRUE.

The value returned is TRUE if at least one of the values in x is TRUE, and FALSE if all of the values
in x are FALSE (including if there are no values). Otherwise the value is NA (which can only occur if

na.rm= FALSE and . .. contains no TRUE values and at least one NA value).
S4 methods

This is part of the S4 Summary group generic. Methods for it must use the signature x, . ..,na.rm.
References

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.

See Also

all, the ‘complement’ of any.
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Examples

range(x <- sort(round(stats::rnorm(10) - 1.2, 1)))
if(any(x < @)) cat("x contains negative values\n")

aperm Array Transposition

Description

Transpose an array by permuting its dimensions and optionally resizing it.

Usage
aperm(a, perm, ...)
## Default S3 method:
aperm(a, perm = NULL, resize = TRUE, ...)
## S3 method for class 'table'
aperm(a, perm = NULL, resize = TRUE, keep.class = TRUE, ...)
Arguments
a the array to be transposed.
perm the subscript permutation vector, usually a permutation of the integers 1:n,
where n is the number of dimensions of a. When a has named dimnames, it
can be a character vector of length n giving a permutation of those names. The
default (used whenever perm has zero length) is to reverse the order of the di-
mensions.
resize a flag indicating whether the vector should be resized as well as having its ele-
ments reordered (default TRUE).
keep.class logical indicating if the result should be of the same class as a.
potential further arguments of methods.
Value

A transposed version of array a, with subscripts permuted as indicated by the array perm. If resize
is TRUE, the array is reshaped as well as having its elements permuted, the dimnames are also per-
muted; if resize = FALSE then the returned object has the same dimensions as a, and the dimnames
are dropped. In each case other attributes are copied from a.

The function t provides a faster and more convenient way of transposing matrices.

Author(s)

Jonathan Rougier, <J.C.Rougier@durham.ac.uk> did the faster C implementation.
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References
Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.
See Also
t, to transpose matrices.
Examples
# interchange the first two subscripts on a 3-way array x
X <- array(1:24, 2:4)
xt <- aperm(x, c(2,1,3))
stopifnot(t(xt[,,2]) == x[,,2],
t(xtl,,31) == x[,,3],
t(xtl,,4]) == x[,,4D
UCB <- aperm(UCBAdmissions, c(2,1,3))
UCBLT,, 1
summary(UCB) # UCB is still a contingency table
append Vector Merging
Description
Add elements to a vector.
Usage
append(x, values, after = length(x))
Arguments
X the vector the values are to be appended to.
values to be included in the modified vector.
after a subscript, after which the values are to be appended.
Value
A vector containing the values in x with the elements of values appended after the specified element
of x.
References

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language.

Brooks/Cole.

Wadsworth &
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Examples

append(1:5, @:1, after = 3)

apply Apply Functions Over Array Margins

Description

Returns a vector or array or list of values obtained by applying a function to margins of an array or

matrix.
Usage

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

X an array, including a matrix.

MARGIN a vector giving the subscripts which the function will be applied over. E.g.,
for a matrix 1 indicates rows, 2 indicates columns, c(1,2) indicates rows and
columns. Where X has named dimnames, it can be a character vector selecting
dimension names.

FUN the function to be applied: see ‘Details’. In the case of functions like +, %%,
etc., the function name must be backquoted or quoted.
optional arguments to FUN.

Details

If X is not an array but an object of a class with a non-null dim value (such as a data frame), apply
attempts to coerce it to an array via as.matrix if it is two-dimensional (e.g., a data frame) or via
as.array.

FUN is found by a call to match. fun and typically is either a function or a symbol (e.g., a backquoted
name) or a character string specifying a function to be searched for from the environment of the call

to apply.

Arguments in ... cannot have the same name as any of the other arguments, and care may be
needed to avoid partial matching to MARGIN or FUN. In general-purpose code it is good practice to
name the first three arguments if . . . is passed through: this both avoids partial matching to MARGIN
or FUN and ensures that a sensible error message is given if arguments named X, MARGIN or FUN are
passed through . . ..
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Value

If each call to FUN returns a vector of length n, then apply returns an array of dimension
c(n,dim(X)[MARGIN]) if n > 1. If n equals 1, apply returns a vector if MARGIN has length 1 and an
array of dimension dim(X) [MARGIN] otherwise. If n is 9, the result has length O but not necessarily
the ‘correct’ dimension.

If the calls to FUN return vectors of different lengths, apply returns a list of length
prod(dim(X) [MARGIN]) with dim set to MARGIN if this has length greater than one.

In all cases the result is coerced by as. vector to one of the basic vector types before the dimensions
are set, so that (for example) factor results will be coerced to a character array.

References

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.

See Also

lapply and there, simplify2array; tapply, and convenience functions sweep and aggregate.

Examples

## Compute row and column sums for a matrix:

x <= cbind(x1 = 3, x2 = c(4:1, 2:5))

dimnames(x)[[1]] <- letters[1:8]

apply(x, 2, mean, trim = .2)

col.sums <- apply(x, 2, sum)

row.sums <- apply(x, 1, sum)

rbind(cbind(x, Rtot = row.sums), Ctot = c(col.sums, sum(col.sums)))

stopifnot( apply(x, 2, is.vector))

## Sort the columns of a matrix
apply(x, 2, sort)

## keeping named dimnames
names (dimnames(x)) <- c("row”, "col")
x3 <- array(x, dim = c(dim(x),3),
dimnames = c(dimnames(x), list(C = paste@("cop.",1:3))))
identical(x, apply( x, 2, identity))
identical(x3, apply(x3, 2:3, identity))

##- function with extra args:
cave <- function(x, cl1, c2) c(mean(x[c1]), mean(x[c2]))
apply(x, 1, cave, c1 = "x1", c2 = c("x1","x2"))

ma <- matrix(c(1:4, 1, 6:8), nrow = 2)

ma

apply(ma, 1, table) #--> a list of length 2

apply(ma, 1, stats::quantile) # 5 x n matrix with rownames
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stopifnot(dim(ma) == dim(apply(ma, 1:2, sum)))

## Example with different lengths for each call

z <- array(1:24, dim = 2:4)

zseq <- apply(z, 1:2, function(x) seg_len(max(x)))
zseq ## a 2 x 3 matrix

typeof (zseq) ## list

dim(zseq) ## 2 3

zseq[1,]

apply(z, 3, function(x) seg_len(max(x)))

# a list without a dim attribute

args Argument List of a Function

Description

Displays the argument names and corresponding default values of a function or primitive.

Usage
args(name)
Arguments
name a function (a closure or a primitive). If name is a character string then the func-
tion with that name is found and used.
Details

This function is mainly used interactively to print the argument list of a function. For programming,
consider using formals instead.
Value

For a closure, a closure with identical formal argument list but an empty (NULL) body.

For a primitive, a closure with the documented usage and NULL body. Note that some primitives do
not make use of named arguments and match by position rather than name.

NULL in case of a non-function.

References

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.

See Also

formals, help; str also prints the argument list of a function.
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Examples

## "regular” (non-primitive) functions "print their arguments”

## (by returning another function with NULL body which you also see):
args(ls)

args(graphics: :plot.default)

utils::str(ls) # (just "prints”: does not show a NULL)

## You can also pass a string naming a function.

args("scan")

## ...but :: package specification doesn't work in this case.
tryCatch(args("graphics::plot.default”), error = print)

## As explained above, args() gives a function with empty body:
list(is.f = is.function(args(scan)), body = body(args(scan)))

## Primitive functions mostly behave like non-primitive functions.
args(c)
args(+7)

## primitive functions without well-defined argument list return NULL:

args(Tif™)

Arithmetic

Arithmetic Arithmetic Operators

Description

These unary and binary operators perform arithmetic on numeric or complex vectors (or objects

which can be coerced to them).

Usage

1
+ X X

<K K K K K

%% Y
%/% 'y

X X X X X X X
> N %

Arguments

X,y numeric or complex vectors or objects which can be coerced to such, or other

objects for which methods have been written.
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Details

The unary and binary arithmetic operators are generic functions: methods can be written for them
individually or via the Ops group generic function. (See Ops for how dispatch is computed.)

If applied to arrays the result will be an array if this is sensible (for example it will not if the
recycling rule has been invoked).

Logical vectors will be coerced to integer or numeric vectors, FALSE having value zero and TRUE
having value one.

1*yandy*0@are 1, always. x * y should also give the proper limit result when either (numeric)
argument is infinite (one of Inf or -Inf).

Objects such as arrays or time-series can be operated on this way provided they are conformable.

For double arguments, %% can be subject to catastrophic loss of accuracy if x is much larger than vy,
and a warning is given if this is detected.

%% and x %/% y can be used for non-integer y, e.g. 1 %/% @. 2, but the results are subject to repre-
sentation error and so may be platform-dependent. Because the IEC 60559 representation of 0. 2 is
a binary fraction slightly larger than 0. 2, the answer to 1 %/% @.2 should be 4 but most platforms
give 5.

Users are sometimes surprised by the value returned, for example why (-8)*(1/3) is NaN. For
double inputs, R makes use of IEC 60559 arithmetic on all platforms, together with the C system
function ‘pow’ for the * operator. The relevant standards define the result in many corner cases. In
particular, the result in the example above is mandated by the C99 standard. On many Unix-alike
systems the command man pow gives details of the values in a large number of corner cases.

Arithmetic on type double in R is supposed to be done in ‘round to nearest, ties to even’ mode, but
this does depend on the compiler and FPU being set up correctly.

Value

Unary + and unary - return a numeric or complex vector. All attributes (including class) are pre-
served if there is no coercion: logical x is coerced to integer and names, dims and dimnames are
preserved.

The binary operators return vectors containing the result of the element by element operations. If
involving a zero-length vector the result has length zero. Otherwise, the elements of shorter vectors
are recycled as necessary (with a warning when they are recycled only fractionally). The operators
are + for addition, - for subtraction, * for multiplication, / for division and * for exponentiation.

%% indicates x mod y (“x modulo y”) and %/% indicates integer division. It is guaranteed that
x==(x%%y) ty* (x%/%y) (uptorounding error)

unless y == @ where the result of %% is NA_integer_ or NaN (depending on the typeof of the argu-
ments) or for some non-finite arguments, e.g., when the RHS of the identity above amounts to Inf
-Inf.

If either argument is complex the result will be complex, otherwise if one or both arguments are
numeric, the result will be numeric. If both arguments are of type integer, the type of the result of /
and * is numeric and for the other operators it is integer (with overflow, which occurs at :l:(231 -1),
returned as NA_integer_ with a warning).
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The rules for determining the attributes of the result are rather complicated. Most attributes are
taken from the longer argument. Names will be copied from the first if it is the same length as the
answer, otherwise from the second if that is. If the arguments are the same length, attributes will
be copied from both, with those of the first argument taking precedence when the same attribute
is present in both arguments. For time series, these operations are allowed only if the series are
compatible, when the class and tsp attribute of whichever is a time series (the same, if both are) are
used. For arrays (and an array result) the dimensions and dimnames are taken from first argument
if it is an array, otherwise the second.

S4 methods

These operators are members of the S4 Arith group generic, and so methods can be written for them
individually as well as for the group generic (or the Ops group generic), with arguments c(e1,e2)
(with e2 missing for a unary operator).

Implementation limits

R is dependent on OS services (and they on FPUs) for floating-point arithmetic. On all current R
platforms IEC 60559 (also known as IEEE 754) arithmetic is used, but some things in those stan-
dards are optional. In particular, the support for denormal aka subnormal numbers (those outside
the range given by .Machine) may differ between platforms and even between calculations on a
single platform.

Another potential issue is signed zeroes: on IEC 60559 platforms there are two zeroes with internal
representations differing by sign. Where possible R treats them as the same, but for example direct
output from C code often does not do so and may output ‘-0.0’ (and on Windows whether it does
so or not depends on the version of Windows). One place in R where the difference might be
seen is in division by zero: 1/x is Inf or -Inf depending on the sign of zero x. Another place is
identical(@,-0,num.eq = FALSE).

Note

All logical operations involving a zero-length vector have a zero-length result.

The binary operators are sometimes called as functions as e.g. ~& (x,y): see the description of
how argument-matching is done in Ops.

*% is translated in the parser to *, but this was undocumented for many years. It appears as an index
entry in Becker et al (1988), pointing to the help for Deprecated but is not actually mentioned on
that page. Even though it had been deprecated in S for 20 years, it was still accepted in R in 2008.

References

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.

D. Goldberg (1991). What Every Computer Scientist Should Know about Floating-Point Arith-
metic. ACM Computing Surveys, 23(1), 5-48. doi: 10.1145/103162.103163.

Postscript version available at http://www.validlab.com/goldberg/paper.ps. Extended PDF
version at http://www.validlab.com/goldberg/paper.pdf.

For the IEC 60559 (aka IEEE 754) standard: https://www.iso.org/standard/57469.html and
https://en.wikipedia.org/wiki/IEEE_754.


https://doi.org/10.1145/103162.103163
http://www.validlab.com/goldberg/paper.ps
http://www.validlab.com/goldberg/paper.pdf
https://www.iso.org/standard/57469.html
https://en.wikipedia.org/wiki/IEEE_754
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See Also

sgrt for miscellaneous and Special for special mathematical functions.
Syntax for operator precedence.

%% for matrix multiplication.

Examples

<- -1:12

+1

* X + 3

%% 2 #-- is periodic

%/% 5

%% Inf # now is defined by limit (gave NaN in earlier versions of R)

X X X N X X

array Multi-way Arrays

Description

Creates or tests for arrays.

Usage

array(data = NA, dim = length(data), dimnames = NULL)
as.array(x, ...)
is.array(x)

Arguments

data a vector (including a list or expression vector) giving data to fill the array.
Non-atomic classed objects are coerced by as.vector.

dim the dim attribute for the array to be created, that is an integer vector of length
one or more giving the maximal indices in each dimension.

dimnames either NULL or the names for the dimensions. This must a list (or it will be
ignored) with one component for each dimension, either NULL or a character
vector of the length given by dim for that dimension. The list can be named, and
the list names will be used as names for the dimensions. If the list is shorter than
the number of dimensions, it is extended by NULLs to the length required.

X an R object.

additional arguments to be passed to or from methods.
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Details

An array in R can have one, two or more dimensions. It is simply a vector which is stored with addi-
tional attributes giving the dimensions (attribute "dim") and optionally names for those dimensions
(attribute "dimnames”).

A two-dimensional array is the same thing as a matrix.

One-dimensional arrays often look like vectors, but may be handled differently by some functions:
str does distinguish them in recent versions of R.

The "dim" attribute is an integer vector of length one or more containing non-negative values: the
product of the values must match the length of the array.

The "dimnames” attribute is optional: if present it is a list with one component for each dimension,
either NULL or a character vector of the length given by the element of the "dim” attribute for that
dimension.

is.array is a primitive function.

For a list array, the print methods prints entries of length not one in the form ‘integer, 7’ indicat-
ing the type and length.

Value

array returns an array with the extents specified in dim and naming information in dimnames. The
values in data are taken to be those in the array with the leftmost subscript moving fastest. If there
are too few elements in data to fill the array, then the elements in data are recycled. If data has
length zero, NA of an appropriate type is used for atomic vectors (@ for raw vectors) and NULL for
lists.

Unlike matrix, array does not currently remove any attributes left by as.vector from a classed
list data, so can return a list array with a class attribute.

as.array is a generic function for coercing to arrays. The default method does so by attaching a
dim attribute to it. It also attaches dimnames if x has names. The sole purpose of this is to make it
possible to access the dim[names] attribute at a later time.

is.array returns TRUE or FALSE depending on whether its argument is an array (i.e., has a dim
attribute of positive length) or not. It is generic: you can write methods to handle specific classes of
objects, see InternalMethods.

Note

is.array is a primitive function.

References

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.

See Also

aperm, matrix, dim, dimnames.
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Examples

dim(as.array(letters))

array(1:3, c(2,4)) # recycle 1:3 "2 2/3 times”
# [,11 0,21 [,3] [,4]

#[1,1] 1 3 2 1

#02,] 2 1 3 2

as.data.frame Coerce to a Data Frame

Description

Functions to check if an object is a data frame, or coerce it if possible.

Usage

as.data.frame(x, row.names = NULL, optional = FALSE, ...)

## S3 method for class 'character'
as.data.frame(x, ...,
stringsAsFactors = default.stringsAsFactors())

## S3 method for class 'list'

as.data.frame(x, row.names = NULL, optional = FALSE, ...,
cut.names = FALSE, col.names = names(x), fix.empty.names = TRUE,
stringsAsFactors = default.stringsAsFactors())

## S3 method for class 'matrix'

as.data.frame(x, row.names = NULL, optional = FALSE,
make.names = TRUE, ...,
stringsAsFactors = default.stringsAsFactors())

is.data.frame(x)

Arguments
X any R object.
row.names NULL or a character vector giving the row names for the data frame. Missing
values are not allowed.
optional logical. If TRUE, setting row names and converting column names (to syntac-

tic names: see make.names) is optional. Note that all of R’s base package
as.data.frame() methods use optional only for column names treatment,
basically with the meaning of data. frame(*,check.names = loptional). See
also the make . names argument of the matrix method.

additional arguments to be passed to or from methods.
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stringsAsFactors
logical: should the character vector be converted to a factor?
cut.names logical or integer; indicating if column names with more than 256 (or cut . names
if that is numeric) characters should be shortened (and the last 6 characters re-
placed by " ...").
col.names (optional) character vector of column names.

fix.empty.names
logical indicating if empty column names, i.e.,
data.frame) or not.

nn

should be fixed up (in

make . names a logical, i.e., one of FALSE,NA, TRUE, indicating what should happen if the
row names (of the matrix x) are invalid. If they are invalid, the default, TRUE,
calls make . names (*,unique=TRUE); make.names=NA will use “automatic” row
names and a FALSE value will signal an error for invalid row names.

Details

as.data.frame is a generic function with many methods, and users and packages can supply fur-
ther methods. For classes that act as vectors, often a copy of as.data. frame.vector will work as
the method.

If a list is supplied, each element is converted to a column in the data frame. Similarly, each
column of a matrix is converted separately. This can be overridden if the object has a class which
has a method for as.data.frame: two examples are matrices of class "model.matrix” (which
are included as a single column) and list objects of class "POSIX1t"” which are coerced to class
"POSIXct".

Arrays can be converted to data frames. One-dimensional arrays are treated like vectors and two-
dimensional arrays like matrices. Arrays with more than two dimensions are converted to matrices
by ‘flattening’ all dimensions after the first and creating suitable column labels.

Character variables are converted to factor columns unless protected by I.

If a data frame is supplied, all classes preceding "data.frame" are stripped, and the row names are
changed if that argument is supplied.

If row.names = NULL, row names are constructed from the names or dimnames of x, otherwise are
the integer sequence starting at one. Few of the methods check for duplicated row names. Names
are removed from vector columns unless I.

Value

as.data. frame returns a data frame, normally with all row names "" if optional = TRUE.

is.data. frame returns TRUE if its argument is a data frame (that is, has "data. frame” amongst its
classes) and FALSE otherwise.

References

Chambers, J. M. (1992) Data for models. Chapter 3 of Statistical Models in S eds J. M. Chambers
and T. J. Hastie, Wadsworth & Brooks/Cole.
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See Also

data.frame, as.data.frame.table for the table method (which has additional arguments if
called directly).

as.Date Date Conversion Functions to and from Character

Description

Functions to convert between character representations and objects of class "Date"” representing
calendar dates.

Usage

as.Date(x, ...)

## S3 method for class 'character'

as.Date(x, format, tryFormats = c("%Y-%m-%d", "%Y/%m/%d"),
optional = FALSE, ...)

## S3 method for class 'numeric'

as.Date(x, origin, ...)

## S3 method for class 'POSIXct'

as.Date(x, tz = "UTC", ...)

## S3 method for class 'Date'’
format(x, ...)

## S3 method for class 'Date'’

as.character(x, ...)
Arguments
X an object to be converted.
format character string. If not specified, it will try tryFormats one by one on the first

non-NA element, and give an error if none works. Otherwise, the processing is
via strptime.

tryFormats character vector of format strings to try if format is not specified.

optional logical indicating to return NA (instead of signalling an error) if the format
guessing does not succeed.

origin a Date object, or something which can be coerced by as.Date(origin,...) to
such an object.

tz a time zone name.

further arguments to be passed from or to other methods, including format for
as.character and as.Date methods.



30 as.Date

Details

The usual vector re-cycling rules are applied to x and format so the answer will be of length that
of the longer of the vectors.

Locale-specific conversions to and from character strings are used where appropriate and available.
This affects the names of the days and months.

The as.Date methods accept character strings, factors, logical NA and objects of classes "POSIX1t"
and "POSIXct”. (The last is converted to days by ignoring the time after midnight in the represen-
tation of the time in specified time zone, default UTC.) Also objects of class "date” (from package
date) and "dates” (from package chron). Character strings are processed as far as necessary for
the format specified: any trailing characters are ignored.

as.Date will accept numeric data (the number of days since an epoch), but only if origin is sup-
plied.

The format and as.character methods ignore any fractional part of the date.

Value

The format and as.character methods return a character vector representing the date. NA dates
are returned as NA_character_.

The as.Date methods return an object of class "Date”.

Conversion from other Systems

Most systems record dates internally as the number of days since some origin, but this is fraught
with problems, including

* Is the origin day O or day 1? As the ‘Examples’ show, Excel manages to use both choices for
its two date systems.

* If the origin is far enough back, the designers may show their ignorance of calendar systems.
For example, Excel’s designer thought 1900 was a leap year (claiming to copy the error from
earlier DOS spreadsheets), and Matlab’s designer chose the non-existent date of ‘January
0, 0000’ (there is no such day), not specifying the calendar. (There is such a year in the
‘Gregorian’ calendar as used in ISO 8601:2004, but that does say that it is only to be used for
years before 1582 with the agreement of the parties in information exchange.)

The only safe procedure is to check the other systems values for known dates: reports on the Internet
(including R-help) are more often wrong than right.

Note

The default formats follow the rules of the ISO 8601 international standard which expresses a day
as "2001-02-03".

If the date string does not specify the date completely, the returned answer may be system-specific.
The most common behaviour is to assume that a missing year, month or day is the current one. If
it specifies a date incorrectly, reliable implementations will give an error and the date is reported as
NA. Unfortunately some common implementations (such as ‘glibc’) are unreliable and guess at the
intended meaning.

Years before 1CE (aka 1AD) will probably not be handled correctly.
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References

International Organization for Standardization (2004, 1988, 1997, ...) ISO 8601. Data elements
and interchange formats — Information interchange — Representation of dates and times. For links to
versions available on-line see (at the time of writing) http://www.qgsl.net/gl1smd/isopdf.htm.

See Also

Date for details of the date class; locales to query or set a locale.

Your system’s help pages on strftime and strptime to see how to specify their formats. Windows
users will find no help page for strptime: code based on ‘glibc’ is used (with corrections), so all
the format specifiers described here are supported, but with no alternative number representation
nor era available in any locale.

Examples

## locale-specific version of the date
format(Sys.Date(), "%a %b %d")

## read in date info in format 'ddmmmyyyy'

## This will give NA(s) in some locales; setting the C locale

## as in the commented lines will overcome this on most systems.
## lct <- Sys.getlocale("LC_TIME"); Sys.setlocale("LC_TIME", "C")
x <= c("1jan1960", "2jan1960", "31mar1960", "30jul1960")

z <- as.Date(x, "%d%b%Y")

## Sys.setlocale("LC_TIME", 1lct)

z

## read in date/time info in format 'm/d/y'
dates <- c("@2/27/92", "@2/27/92", "01/14/92", "@2/28/92", "02/01/92")
as.Date(dates, "%m/%d/%y")

## date given as number of days since 1900-01-01 (a date in 1989)
as.Date(32768, origin = "1900-01-01")

## Excel is said to use 1900-01-01 as day 1 (Windows default) or

## 1904-01-01 as day @ (Mac default), but this is complicated by Excel
## incorrectly treating 1900 as a leap year.

## So for dates (post-1901) from Windows Excel

as.Date(35981, origin = "1899-12-30") # 1998-07-05

## and Mac Excel

as.Date(34519, origin = "1904-01-01") # 1998-07-05

## (these values come from http://support.microsoft.com/kb/214330)

## Experiment shows that Matlab's origin is 719529 days before ours,

## (it takes the non-existent 0000-01-01 as day 1)

## so Matlab day 734373 can be imported as

as.Date(734373, origin = "1970-01-01") - 719529 # 2010-08-23

## (value from

## http://www.mathworks.de/de/help/matlab/matlab_prog/represent-date-and-times-in-MATLAB.html)

## Time zone effect
z <- ISOdate(2010, 04, 13, c(0,12)) # midnight and midday UTC


http://www.qsl.net/g1smd/isopdf.htm
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as.Date(z) # in UTC

## these time zone names are common
as.Date(z, tz = "NZ")

as.Date(z, tz = "HST") # Hawaii

as.environment Coerce to an Environment Object

Description

A generic function coercing an R object to an environment. A number or a character string is
converted to the corresponding environment on the search path.

Usage

as.environment(x)

Arguments

X an R object to convert. If it is already an environment, just return it. If it is a
positive number, return the environment corresponding to that position on the
search list. If it is -1, the environment it is called from. If it is a character string,
match the string to the names on the search list.

If it is a list, the equivalent of 1ist2env(x,parent = emptyenv()) is returned.

If is.object(x) is true and it has a class for which an as.environment
method is found, that is used.

Value

The corresponding environment object.

Note

This is a primitive function.

Author(s)

John Chambers

See Also

environment for creation and manipulation, search; list2env.
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Examples

as.environment(1) ## the global environment

identical(globalenv(), as.environment(1)) ## is TRUE

try( ## <<- stats need not be attached
as.environment("package:stats"))

ee <- as.environment(list(a = "A", b = pi, ch = letters[1:8]))

1s(ee) # names of objects in ee

utils::1s.str(ee)

as.function Convert Object to Function

Description

as.function is a generic function which is used to convert objects to functions.
as.function.default works on a list x, which should contain the concatenation of a formal argu-
ment list and an expression or an object of mode "call” which will become the function body. The
function will be defined in a specified environment, by default that of the caller.

Usage

as.function(x, ...)

## Default S3 method:

as.function(x, envir = parent.frame(), ...)
Arguments
X object to convert, a list for the default method.

additional arguments, depending on object

envir environment in which the function should be defined

Value

The desired function.

Note

For ancient historical reasons, envir = NULL uses the global environment rather than the base envi-
ronment. Please use envir = globalenv() instead if this is what you want, as the special handling
of NULL may change in a future release.

Author(s)

Peter Dalgaard
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See Also
function; alist which is handy for the construction of argument lists, etc.
Examples
as.function(alist(a =, b = 2, ath))
as.function(alist(a =, b = 2, at+bh))(3)
as.POSIX* Date-time Conversion Functions
Description
Functions to manipulate objects of classes "POSIX1t"” and "POSIXct"” representing calendar dates
and times.
Usage
as.POSIXct(x, tz ="", ...)
as.POSIX1t(x, tz ="", ...)
## S3 method for class 'character'
as.POSIX1t(x, tz = "", format,
tryFormats = c("%Y-%m-%d %H:%M:%0S",
"%Y/%m/%d %H:%M:%0S",
"%Y-%m-%d %H:%M",
"%Y/%m/%d %H:%M",
"%Y=%m-%d",
"%Y/%m/%d"),
optional = FALSE, ...)
## Default S3 method:
as.POSIX1t(x, tz = "",
optional = FALSE, ...)
## S3 method for class 'numeric'
as.POSIX1t(x, tz = "", origin, ...)
## S3 method for class 'POSIX1t'
as.double(x, ...)
Arguments
X R object to be converted.
tz time zone specification to be used for the conversion, if one is required. System-

nn

specific (see time zones), but is the current time zone, and "GMT" is UTC
(Universal Time, Coordinated). Invalid values are most commonly treated as
UTC, on some platforms with a warning.

further arguments to be passed to or from other methods.
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format character string giving a date-time format as used by strptime.
tryFormats character vector of format strings to try if format is not specified.
optional logical indicating to return NA (instead of signalling an error) if the format

guessing does not succeed.

origin a date-time object, or something which can be coerced by as.POSIXct(tz =
"GMT") to such an object.

Details

The as.POSIX* functions convert an object to one of the two classes used to represent date/times
(calendar dates plus time to the nearest second). They can convert objects of the other class and of
class "Date” to these classes. Dates without times are treated as being at midnight UTC.

They can also convert character strings of the formats "2001-02-03" and "2001/02/@3" option-
ally followed by white space and a time in the format "14:52" or "14:52:03". (Formats such as
"01/02/03" are ambiguous but can be converted via a format specification by strptime.) Frac-
tional seconds are allowed. Alternatively, format can be specified for character vectors or factors:
if it is not specified and no standard format works for all non-NA inputs an error is thrown.

If format is specified, remember that some of the format specifications are locale-specific, and you
may need to set the LC_TIME category appropriately via Sys.setlocale. This most often affects
the use of %b, %B (month names) and %p (AM/PM).

Logical NAs can be converted to either of the classes, but no other logical vectors can be.
If you are given a numeric time as the number of seconds since an epoch, see the examples.

Character input is first converted to class "POSIX1t" by strptime: numeric input is first converted
to "POSIXct"”. Any conversion that needs to go between the two date-time classes requires a time
zone: conversion from "POSIX1t" to "POSIXct" will validate times in the selected time zone. One
issue is what happens at transitions to and from DST, for example in the UK

as.POSIXct(strptime(”2011-03-27 01:30:00", "%Y-%m-%d %H:%M:%S"))
as.POSIXct(strptime(”2010-10-31 01:30:00", "%Y-%m-%d %H:%M:%S"))

are respectively invalid (the clocks went forward at 1:00 GMT to 2:00 BST) and ambiguous (the
clocks went back at 2:00 BST to 1:00 GMT). What happens in such cases is OS-specific: one should
expect the first to be NA, but the second could be interpreted as either BST or GMT (and common
OSes give both possible values). Note too (see strftime) that OS facilities may not format invalid
times correctly.

Value

as.POSIXct and as.POSIX1t return an object of the appropriate class. If tz was specified,
as.POSIX1t will give an appropriate "tzone” attribute. Date-times known to be invalid will be
returned as NA.

Note

Some of the concepts used have to be extended backwards in time (the usage is said to be ‘pro-
leptic’). For example, the origin of time for the "POSIXct” class, ‘1970-01-01 00:00.00 UTC’,
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is before UTC was defined. More importantly, conversion is done assuming the Gregorian cal-
endar which was introduced in 1582 and not used universally until the 20th century. One of the
re-interpretations assumed by ISO 8601:2004 is that there was a year zero, even though current
year numbering (and zero) is a much later concept (525 AD for year numbers from 1 AD).

Conversions between "POSIX1t" and "POSIXct" of future times are speculative except in UTC.
The main uncertainty is in the use of and transitions to/from DST (most systems will assume the
continuation of current rules but these can be changed at short notice).

If you want to extract specific aspects of a time (such as the day of the week) just convert it to class
"POSIX1t" and extract the relevant component(s) of the list, or if you want a character representa-
tion (such as a named day of the week) use the format method.

If a time zone is needed and that specified is invalid on your system, what happens is system-specific
but attempts to set it will probably be ignored.

Conversion from character needs to find a suitable format unless one is supplied (by trying common
formats in turn): this can be slow for long inputs.

See Also

DateTimeClasses for details of the classes; strptime for conversion to and from character repre-
sentations.

Sys.timezone for details of the (system-specific) naming of time zones.

locales for locale-specific aspects.

Examples
(z <= Sys.time()) # the current datetime, as class "POSIXct”
unclass(z) # a large integer
floor(unclass(z)/86400) # the number of days since 1970-01-01 (UTC)
(now <- as.POSIX1t(Sys.time())) # the current datetime, as class "POSIX1t"
unlist(unclass(now)) # a list shown as a named vector
now$year + 1900 # see ?DateTimeClasses
months(now); weekdays(now) # see ?months

## suppose we have a time in seconds since 1960-01-01 00:00:00 GMT
## (the origin used by SAS)

z <- 1472562988

# ways to convert this

as.POSIXct(z, origin = "1960-01-01") # local
as.POSIXct(z, origin = "1960-01-01", tz = "GMT") # in UTC

## SPSS dates (R-help 2006-02-16)
z <- c(10485849600, 10477641600, 10561104000, 10562745600)
as.Date(as.POSIXct(z, origin = "1582-10-14", tz = "GMT"))

## Stata date-times: milliseconds since 1960-01-01 00:00:00 GMT
## format %tc excludes leap-seconds, assumed here

## For format %tC including leap seconds, see foreign::read.dta()
z <- 1579598122120

op <- options(digits.secs = 3)

# avoid rounding down: milliseconds are not exactly representable
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as.POSIXct((z+0.1)/1000, origin = "1960-01-01")
options(op)

## Matlab 'serial day number' (days and fractional days)
z <- 7.343736909722223e5 # 2010-08-23 16:35:00
as.POSIXct((z - 719529)%86400, origin = "1970-01-01", tz = "UTC")

as.POSIX1t(Sys.time(), "GMT") # the current time in UTC
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## These may not be correct names on your system
as.POSIX1t(Sys.time(), "America/New_York") # in New York
as.POSIX1t(Sys.time(), "EST5EDT") # alternative.
as.POSIX1t(Sys.time(), "EST" ) # somewhere in Eastern Canada
as.POSIX1t(Sys.time(), "HST") # in Hawaii
as.POSIX1t(Sys.time(), "Australia/Darwin”)

AsIs Inhibit Interpretation/Conversion of Objects

Description

Change the class of an object to indicate that it should be treated ‘as is’.

Usage

I(x)

Arguments

X

Details

an object

Function I has two main uses.

Value

* In function data. frame. Protecting an object by enclosing it in I() in a call to data.frame
inhibits the conversion of character vectors to factors and the dropping of names, and ensures
that matrices are inserted as single columns. I can also be used to protect objects which are to

be added to a data frame, or converted to a data frame via as.data. frame.

It achieves this by prepending the class "AsIs” to the object’s classes. Class "AsIs" has a few

of its own methods, including for [, as.data.frame, print and format.

* In function formula. There it is used to inhibit the interpretation of operators such as "+",

n_n
>

interpreted as a symbol by terms. formula.

A copy of the object with class "AsIs"” prepended to the class(es).

"x" and "*" as formula operators, so they are used as arithmetical operators. This is
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References

Chambers, J. M. (1992) Linear models. Chapter 4 of Statistical Models in S eds J. M. Chambers
and T. J. Hastie, Wadsworth & Brooks/Cole.

See Also

data.frame, formula

asplit Split Array/Matrix By Its Margins

Description

Split an array or matrix by its margins.

Usage

asplit(x, MARGIN)

Arguments

X an array, including a matrix.

MARGIN a vector giving the margins to split by. E.g., for a matrix 1 indicates rows, 2
indicates columns, c(1,2) indicates rows and columns. Where x has named
dimnames, it can be a character vector selecting dimension names.

Details

The values of the splits can also be obtained (less efficiently) by
split(x,slice.index(x,MARGIN)).

apply always simplifies common length results, so attempting to split via
apply(x,MARGIN,identity) does not work (as it simply gives x). By chaining asplit
with lapply or vapply, one can obtain variants of apply which do not auto-simplify.

Value

A “list array” with dimension dv and each element an array of dimension de and dimnames pre-
served as available, where dv and de are, respectively, the dimensions of x included and not included
in MARGIN.
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## A 3-dimensional array of dimension 2 x 3 x 4:

d<-2:4

x <- array(seq_len(prod(d)), d)

X

## Splitting by margin 2 gives a 1-d list array of length 3
## consisting of 2 x 4 arrays:

asplit(x, 2)

## Spltting by margins 1 and 2 gives a 2 x 3 list array
## consisting of 1-d arrays of length 4:a
asplit(x, c(1, 2))

## Compare to

split(x, slice.index(x, c(1, 2)))

## A 2 x 3 matrix:

(x <= matrix(1

: 6, 2, 3)

## To split x by its rows, one can use

asplit(x, 1)

## or less efficiently
split(x, slice.index(x, 1))

split(x, row(x))

assign

Assign a Value to a Name

Description

Assign a value to a name in an environment.

Usage
assign(x, value, pos = -1, envir = as.environment(pos),
inherits = FALSE, immediate = TRUE)
Arguments
X a variable name, given as a character string. No coercion is done, and the first
element of a character vector of length greater than one will be used, with a
warning.
value a value to be assigned to x.
pos where to do the assignment. By default, assigns into the current environment.
See ‘Details’ for other possibilities.
envir the environment to use. See ‘Details’.
inherits should the enclosing frames of the environment be inspected?
immediate an ignored compatibility feature.
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Details

There are no restrictions on the name given as x: it can be a non-syntactic name (see make . names).

The pos argument can specify the environment in which to assign the object in any of several
ways: as -1 (the default), as a positive integer (the position in the search list); as the character
string name of an element in the search list; or as an environment (including using sys. frame to
access the currently active function calls). The envir argument is an alternative way to specify an
environment, but is primarily for back compatibility.

assign does not dispatch assignment methods, so it cannot be used to set elements of vectors,
names, attributes, etc.

Note that assignment to an attached list or data frame changes the attached copy and not the original
object: see attach and with.

Value

This function is invoked for its side effect, which is assigning value to the variable x. If no envir
is specified, then the assignment takes place in the currently active environment.

