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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)



2 .Device

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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Usage

.Device
.Devices

Details

.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 subroutine MACHAR (Cody 1988). As all current implementations of R
use 32-bit integers and use IEC 60559 floating-point (double precision) arithmetic, the "integer”
and "double” related 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.

double.

double.

double.

double.
double.

double.

double.

double.

double.

double.

double.

.Machine

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.

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.

xmax 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.

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

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

rounding
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.

guard 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 ©.

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.

neg.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 -53.

exponent
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.

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

max.exp the smallest positive power of double.base that overflows. Normally 1024.
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integer.max the largest integer which can be represented. Always 23! — 1 = 2147483647.

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

sizeof.longlong
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), 16 (most 64-bit builds) or 8 (CPUs such as ARM where for most
compilers ‘long double’ is identical to double).

sizeof.pointer the number of bytes in the C SEXP type. Will be 4 on 32-bit builds and 8 on
64-bit builds of R.

sizeof.time_t the number of bytes in the C time_t type: a 64-bit time_t (value 8) is much
preferred these days. Note that this is the type used by code in R itself, not nec-
essarily the system type if R was configured with ‘--with-internal-tzcode’
as also used on Windows.

longdouble.eps, longdouble.neg.eps, longdouble.digits, ...
introduced in R 4.0.0. When capabilities(”long.double”) is true, there
are 10 such "longdouble. kind" values, specifying the ‘long double’ property
corresponding to its "double.*" counterpart. See also ‘Note’.

Note

In the (typical) case where capabilities("long.double") is true, R uses the ‘long double’ C
type in quite a few places internally for accumulators in e.g. sum, reading non-integer numeric con-
stants into (binary) double precision numbers, or arithmetic such as x %% y; also, ‘long double’ can
be read by readBin.

For this reason, in that case, .Machine contains ten further components, longdouble.eps,
*.neg.eps, *.digits, *.rounding *.guard, *.ulp.digits, *.neg.ulp.digits, *.exponent,
*.min.exp, and *.max.exp, computed entirely analogously to their double.* counterparts, see
there.

sizeof.longdouble only tells you the amount of storage allocated for a long double. 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.
There are other implementation of long double, usually in software for example on Sparc Solaris
and AIX.

Note that it is legal for a platform to have a ‘long double’ C type which is identical to the ‘double’
type — this happens on ARM CPUs. In that case capabilities(”long.double”) will be false
but on versions of R prior to 4.0.4, .Machine may contain "longdouble.kind" elements.

Source

Uses a C translation of Fortran code in the reference, modified by the R Core Team to defeat over-
optimization in modern compilers.
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References
Cody WJ (1988). “Algorithm 665: Machar: A Subroutine to Dynamically Determined Ma-
chine Parameters.” ACM Transactions 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
Value

A list with at least the following components:

0S. type

file.sep

dynlib.ext

GUI

endian

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 dynamically 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.


https://doi.org/10.1145/50063.51907
https://doi.org/10.1145/50063.51907

Platform

pkgType

path.sep

r_arch

AQUA

character string, the preferred setting for options("”pkgType”). Values

n o n

"source”, "mac.binary” and "win.binary" are currently in use.
This should not be used to identify the OS.

n,.n

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

character string, possibly The name of an architecture-specific directory

used in this build of R.

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

e ‘/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.

* HTML help is displayed in the internal browser.

* the spreadsheet-like data editor/viewer uses a Quartz version rather than the X11 one.

See Also

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. osVersion may give more details
about the platform R is running on.

.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.

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
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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 an 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). Note that the result may depend on
Sys.getlocale("LC_CTYPE"), and e.g., for the "C" locale currently may depend on the platform,
at least macOS behaving differently. It is unlikely to work well with inputs not in the Unicode Basic
Multilingual Plane nor on (rare) platforms where wide characters are not encoded in Unicode.

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))
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## Compare the two methods:
chbind(st.abb, st.ab2)

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)

, costs = NULL,

0.1
= TRUE, useBytes = FALSE)

a non-empty character string to be matched. For fixed = FALSE this should
contain an extended regular expression. 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

11

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. If TRUE the matching is done byte-by-byte rather than character-by-
character. See ‘Details’.

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 the tre code by Ville Laurikari (https://github.com/laurikari/tre), which supports
MBCS character matching.

The main effect of useBytes = TRUE 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.distance = list(sub = 0))

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

2)
2, value = TRUE)
2, ignore.case = TRUE)


https://github.com/laurikari/tre

12 all

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 RA, Chambers JM, Wilks AR (1988). The New S Language. Chapman and Hall/CRC,
London. ISBN 053409192X.

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 < @)) 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, ...)

## Default S3 method:
all.equal(target, current, ..., check.class = TRUE)

## 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, check.class = TRUE, giveErr = FALSE)

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

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

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

## S3 method for class 'POSIXt'
all.equal(target, current, ..., tolerance = le-3, scale,
check.tzone = TRUE)

attr.all.equal(target, current, ...,

Arguments

target

current

tolerance

scale

countEQ

formatFUN

check.attributes = TRUE, check.names = TRUE)

R object.
other R object, to be compared with target.

further arguments for different methods, notably the following two, for numeri-
cal comparison:

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

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

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.

a function of two arguments, err, the relative, absolute or scaled error, and
what, a character string indicating the kind of error; may be used, e.g., to format
relative and absolute errors differently.

check.attributes

check.class

giveErr

use.names

all.names

evaluate

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

logical indicating if the data.class() of target and current should be com-
pared.

logical indicating if the result should contain the numerical error as an "err"
attribute.

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.

logical passed to 1s indicating if “hidden” objects should also be considered in
the environments.

for the environment method: logical indicating if “promises should be
forced”, i.e., typically formal function arguments be evaluated for comparison.
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If false, only the names of the objects in the two environments are checked for
equality.

check.environment
logical requiring that the environment()s of functions should be compared,
too. You may need to set check.environment=FALSE in unexpected cases, such
as when comparing two nls() fits.

check. tzone logical indicating if the "tzone" attributes of target and current should be
compared.
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 a relative difference scale
unless the target values are close to zero or infinite. Specifically, the scale is computed as the mean
absolute value of target. If this scale is finite and exceeds tolerance, differences are expressed
relative to it; otherwise, absolute differences are used. Note that this scale and all further steps
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 the “sample” size.

If scale is numeric (and positive), absolute comparisons are made after scaling (dividing) by scale.
Note that if all of scale is close to 1 (specifically, within le-7), the difference is still reported as being
on an absolute 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.

The environment method works via the 1ist method, and is also used for reference classes (unless
a specific all.equal method is defined).

The method for date-time objects uses all.equal.numeric to compare times (in "POSIXct" rep-
resentation) with a default tolerance of 0.001 seconds, ignoring scale. A time zone mismatch
between target and current is reported unless check. tzone = FALSE.

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 JM (1998). Programming with Data. Springer, New York. ISBN 978-0-387-98503-9.
(for =).
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See Also

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

Examples

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

quarts <- 1/4 + 1:10 # exact
d45 <- pixquarts ; one <- rep(1, 10)
tan(d45) == one # mostly FALSE, as typically exact; embarrassingly,
tanpi(quarts) == one # (is always FALSE (Fedora 34; gcc 11.2.1))
stopifnot(all.equal(

tan(d45), one)) # TRUE, but not if we are picky:
all.equal(tan(d45), one, tolerance = @) # to see difference
all.equal(tan(d45), one, tolerance , scale = 1)# "absolute diff.."
all.equal(tan(d45), one, tolerance , scale = 1+(-2:2)/1e9) # "absolute”
all.equal(tan(d45), one, tolerance = 0, scale = 1+(-2:2)/1e6) # "scaled”

1nn
[SEESENS)

## 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)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>