PERLOP () Perl Programmers Reference Guide PERLOP ()

NAME
perlop — Perl operators and precedence

SYNOPSIS

Perl operators ha the following associatiity and precedence, listed from highest
precedence toVeest. Notethat all operators borveed from C leep the same prece-
dence relationship with each otheren where Cs precedence is slightly saws.

(This males learning Perl easier for C folkahith very few exceptions, these all oper
ate on scalaralues onlynot array \alues.

left terms and list operators (leftward)
left ->

nonassoc ++ -

right N

right ! "\ a ndunary +and -
left = I

left O/ % x

left + -

left << >>

nonassoc named unary operators
nonassoc < ><=>=|tgtl e ge
nonassoc == Il=<=>eqnecmp

left &

left 0"

left &&

left N

nonassoc

right 2.

right = +=-= [¥ eftc.

left , =>

nonassoc list operators (rightward)
right not

left and

left or xor

In the following sections, these operators areeced in precedence order
Many operators can beverloaded for objectsSee theverloadmanpage.

DESCRIPTION

Termms and List Operators (Leftward)

A TERM has the highest precedence in P&tigy includes ariables, quote and quote-
like goerators, apexpression in parentheses, ang &mction whose guments are
parenthesized. Actuallyhere arert’really functions in this sense, just list operators
and unary operators betiag as functions because you put parentheses around the
arguments. Thesare all documented in theerlfuncmanpage.

If any list operator grint(), etc.) or ary unary operatordghdir(), etc.) isfollowed by a
left parenthesis as thextdoken, the operator andgaments within parentheses are
taken to be of highest precedence, just Bkrormal function call.
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In the absence of parentheses, the precedence of list operators gtiich assort ,
or chmod is either ery high or ery lonv depending on whether you are looking at the
left side or the right side of the operatéor example, in

@ary = (1, 3, sort 4, 2);
print @ary; # prints 1324

the commas on the right of the sort ard@ated before the sortubthe commas on
the left are ealuated after In other words, list operators tend to gobble up all thguar
ments that follev them, and then act kka smple TERM with regard to the preceding
expression. Not¢hat you hae o be careful with parentheses:

# These evaluate exit before doing the print:
print($foo, exit); # Obviously not what you want.
print $foo, exit; # Nor is this.

# These do the print before evaluating exit:
(print $fo0), exit; # This is what you want.
print($foo), exit; # Or t his.
print ($foo), exit; # Or even this.

Also note that
print ($foo & 255) + 1, "\n";

probably doest’do what you &pect at first glanceSee the section ddamed Unary
Opeimators for more discussion of this.

Also parsed as terms are th@{} andeval {}  constructs, as well as subroutine
and method calls, and the agaorous constructorl§ and{} .

See also the section Quote and Quote-lik Operators toward the end of this section,
as well as the section #® Opeators.

TheArrow Operator

Just as in C and+§ “-> " i s an infix dereference operatolf the right side is either a
[...] or{...}  subscript, then the left side must be either a hard or symbolie refer
ence to an array or hash (or a location capable of holding a hard referereenif it’
Ivalue (assignable))See theperlref manpage.

Otherwise, the right side is a method name or a simple s@alable containing the
method name, and the left side must either be an object (a blessed reference) or a class
name (that is, a package nam8ge theerlobjmanpage.

Auto-incrememnt and Auto-decrement

“++"and “--""work as in C.That is, if placed before aviable, thg increment or
decrement theariable before returning thele, and if placed afteéncrement or
decrement theariable after returning thealue.

The auto-increment operator has a litttér@ kuiltin magic to it. If you increment a
variable that is numeric, or that hageebeen used in a numeric corteyou get a ner
mal increment.If, however, the \ariable has been used in only string cet#aince it
was $t, and has aalue that is not the empty string and matches the pdifarn
zA-Z] [J0-9] [/, the increment is done as a string, preserving each character
within its range, with carry:
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print ++($foo = '99’); # prints '100’
print ++($foo = 'a0’); # prints 'al’
print ++($foo = 'Az’); # prints 'Ba’
print ++($foo = 'zz’); # prints 'aaa’

The auto-decrement operator is not magical.

Exponentiaion

Binary “[17 i s the exponentiation operatoMote that it binds\en more tightly than
unary minus, so 24 is {2[14), not (-2)T4. (This is implemented using <’
pow(3) function, which actually erks on doubles internally

Symbdic Unary Operators

Unary ‘'’ performs logical ngation, i.e., ‘not”. Seealsonot for a lover prece-
dence ersion of this.

Unary ‘=’ performs arithmetic rggtion if the operand is numeridf the operand is

an identifier a dring consisting of a minus sign concatenated with the identifier is
returned. Otherwiséf the string starts with a plus or minus, a string starting with the
opposite sign is returnedne efect of these rules is thatareword is equvaent

to "-bareword"

Unary " performs bitwise ngdtion, i.e., 15 omplement. Br example,0666 &
027 is 0640. (See also the section ¢mteger Arithmeticand the section oBitwise
String Opeators.)

Unary “+'’ has no dict whatsoeer, even on drings. Itis useful syntactically for sep-
arating a function name from a parenthesizqatession that wuld otherwise be inter
preted as the complete list of functiog@ments. (Seexamples abee winder the sec-

tion onTerms and List Opetors (Leftwaid).)

Unary ‘\'’ creates a reference to whagefollows it. See thegerlrefmanpage. Doot
confuse this beléor with the behaior of backslash within a string, although both
forms do cowey the notion of protecting the xiething from interpretation.

Binding Operators

Binary “=""" binds a scalangression to a pattern matc@ertain operations search or
modify the stringb_ by defwult. Thisoperator maés that kind of operationark on
some other stringThe right agument is a search pattern, substitution, or translitera-
tion. Theleft amument is what is supposed to be searched, substituted, or transliter
ated instead of the dmilt$_. The return alue indicates the success of the operation.
(If the right agument is anx@ression rather than a search pattern, substitution, or
transliteration, it is interpreted as a search pattern at run films.can be is lessfef
cient than anxlicit search, because the pattern must be compiag &me the
expression isaluated.

Binary “I”" " is just like “=""" except the returnalue is ngated in the logical sense.

M ultiplicative Operators
Binary “[ multiplies two numbers.
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Binary /"’ divides two numbers.

Binary “%’’ computes the modulus of banumbers. Gien integer operand$a and
$b: If $b is positive, then$a % $b is $a minus the lagest multiple ofsb that is not
greater tha$a. If $b is negaive, then$a % $b is $a minus the smallest multiple
of $b that is not less thaba (i.e. the result will be less than or equal to zeiddte
than wheruse integer is in scope,'%’’ give you direct access to the modulus
operator as implemented by your C compil€his operator is not as well defined for
negdive goerands, bt it will execute aster

Binary “x’’ i s the repetition operatoiin scalar contgt, it returns a string consisting of
the left operand repeated the number of times specified by the right opkréist.
contet, if the left operand is a list in parentheses, it repeats the list.

print -’ x 80; # print row of dashes
print "\t" x ($tab/8), '’ x ($tab%8); # t ab over
@ones = (1) x 80; # a listof801's
@ones = (5) x @ones; # setall elements to 5
Additive Operators

Binary “+’’ returns the sum of twnumbers.
Binary “~’’ returns the dference of tw numbers.
Binary “.” concatenates ta4rings.

Shift Operators

Binary “<<’’ returns the &lue of its left agument shifted left by the number of bits
specified by the right gument. Aguments should be irgers. (Sealso the section
on Integer Arithmetic)

Binary “>>"" returns the &lue of its left ggument shifted right by the number of bits
specified by the right gument. Aguments should be irgers. (Sealso the section
on Integer Arithmetic)

Named Unary Operators

The warious named unary operators are treated as functions withgumeeant, with
optional parenthesed§ hese include the filetest operatorselik , -M, eic. Seehe
perlfuncmanpage.

If any list operator grint(), etc.) or ary unary operatoraghdir(), etc.) isfollowed by a
left parenthesis as thextdoken, the operator andgaments within parentheses are
taken to be of highest precedence, just Bkrormal function call.Examples:

chdir $foo (1] die; #  (chdir $foo) (11 die
chdir($foo) (1] die; #  (chdir $foo) (11 die
chdir ($foo) (1] die; #  (chdir $foo) (1] die
chdir +($foo) (1] die; #  (chdir $foo) (1] die

but, becausélis higher precedence thani
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chdir $foo 0 20; #  chdir ($foo 0 20)

chdir($foo) 0 20; # (chdir $foo) 020
chdir ($foo) 0 20; # (chdir $foo) 020
chdir +($foo) O 20; # chdir ($foo 0 20)
rand 10 O 20; # rand (10 [ 20)
rand(10) O 20; # (rand 10) g 20
rand (10) 4 20; # (rand 10) g 20

rand +(10) g 20; # rand (10 [ 20)
See also the section @darms and List Opextors (Leftward).

Rdationa Operators

Binary “<’’ returns true if the left gument is numerically less than the rigtguar
ment.

Binary “>"’ returns true if the left gument is numerically greater than the rigloar
ment.

Binary “<=""returns true if the left gument is numerically less than or equal to the
right agument.

Binary “>="" returns true if the left gument is numerically greater than or equal to
the right agument.

Binary “It' ’ returns true if the left gument is stringwise less than the riglguament.

Binary “gt’’ returns true if the left gument is stringwise greater than the riglguar
ment.

Binary “le’’ returns true if the left gument is stringwise less than or equal to the right
agument.

Binary “ge” returns true if the left gument is stringwise greater than or equal to the
right agument.

Equdity Operators

Binary “=="" returns true if the left gument is numerically equal to the rightjar
ment.

Binary “!1="" returns true if the left gument is numerically not equal to the rigrguar
ment.

Binary “<=>""returns -1, 0, or 1 depending on whether the |gftrment is numeri-
cally less than, equal to, or greater than the righiraent.

Binary “eq” returns true if the left gument is stringwise equal to the righg@ament.

Binary “ne” returns true if the left gument is stringwise not equal to the riglgar
ment.

Binary “cmp” returns -1, 0, or 1 depending on whether the lgiiment is stringwise
less than, equal to, or greater than the rigitient.

“It, e, f'ge”, ‘g’ and “cmp” use the collation (sort) order specified by the cur
rent locale ifuse locale s in efect. Sedaheperllocalemanpage.
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BitwiseAnd

Binary “&' ’ returns its operators ANDed together bit by liBee also the section on
Integer Arithmeticand the section oBitwise String Opeators.)

Bitwise@ and Exclusive Or

Binary “[7 r eturns its operators ORed together bit by [fee also the section on
Integer Arithmeticand the section oBitwise String Opeators.)

Binary “7’ returns its operators XORed together bit by (8ee also the section on
Integer Arithmeticand the section oBitwise String Opeators.)

C-dylellogical And
Binary “&&’ * performs a short-circuit logic®IND operation. Thais, if the left

operand isdlse, the right operand is notea evaluated. Scalaor list contet propa-
gates davn to the right operand if it isveluated.

C-dylellogical Or
Binary “[17 p erforms a short-circuit logic@R operation. Thais, if the left operand

is true, the right operand is natea evaluated. Scalaor list contet propagites dan
to the right operand if it isveluated.

The[MJand&& operators dier from C5 in that, rather than returning O or 1, yhe
return the lastaiue aluated. Thusa reasonably portableay to find out the home
directory (assuming &'not “0") might be:

$home = $SENV{HOME’} [ $ENV{LOGDIR} [O
(getpwuid($<))[7] [T die "You're homeless\n";

In particular this means that you shouldinse this for selecting betweendwggre-
gaes for assignment:

@a = @b [ @c; # this is wrong
@a = scalar(@b) M @c; # really meant this
@a=@b? @b: @c; # t his works fine, though

As more readable alternads to && and[TIwhen used for control flg Perl provides
and andor operators (see bel). Theshort-circuit behaor is identical. The prece-
dence of‘and” and “or’’ i s much laver, howeve, 0 that you can safely use them
after a list operator without the need for parentheses:

unlink "alpha", "beta", "gamma"
or gripe(), next LINE;

With the C-style operators thabuld have keen written lile this:

unlink("alpha”, "beta”, "gamma")
(1 (gripe(), next LINE);

Use ‘or’”’ for assignment is unidty to do what you ant; see bels.
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Range @perators

Binary “..” i s the range operatowhich is really tvo different operators depending on
the cont&t. Inlist contet, it returns an array ofalues counting (by ones) from the
left value to the rightalue. Thiss useful for writingforeach (1..10) loops and
for doing slice operations on arrayls. the current implementation, no temporary
array is created when the range operator is used aspitession irforeach loops,
but older wersions of Perl mightdsn a lot of memory when you write somethingelik
this:

for (1 .. 1_000_000) {
# code
}

In scalar contet, “..” r eturns a boolearalue. Theoperator is bistable, l&a fip-flop,
and emulates the line-range (comma) operataeshfawk, and various editors Each
“.” operator maintains itswn boolean statelt is false as long as its left operand is
false. Oncedhe left operand is true, the range operator stays true until the right
operand is trueAFTERwhich the range operator becomalsé agin. (Itdoesnt
become dlse till the net time the range operator igauated. Itcan test the right
operand and becomal$e on the samea@uation it became true (as awk), but it still
returns true oncelf you dont want it to test the right operand till thexhevaluation
(as insad), use three dots’(.") instead of tve.) Theright operand is notvaluated
while the operator is in th& alse’ state, and the left operand is netleated while
the operator is in th&rue” state. Theprecedence is a littlewer than[Tland &&.
The walue returned is either the empty string flsé, or a sequence numbergibe
ning with 1) for true.The sequence number is reset for each range encountédred.
final sequence number in a range has the sti@y appended to it, which doesn’
affect its numeric &lue, lut gives you something to search for if yolant to eclude
the endpoint.You can eclude the bginning point by vaiting for the sequence num-
ber to be greater than 1f either operand of scaldr.” i s a @nstant gpression, that
operand is implicitly compared to tie variable, the current line numbeExamples:

As a scalar operator:

if (101 .. 200) { print; } # print 2nd hundred lines
next line if (1 .. I"$/); # skip header lines
sli'I> 1'if ("'$/ .. eof()); # quote body

# parse mail messages

while (<>) {

$in_header = 1 ../ 7%,

$in_body = /'$/..eof();

# do something based on those
} ¢ ontinue {

close ARGV if eof; # reset $. eachfile
}

As a list operator:

for (101 .. 200) { print; } # print $_ 100 times
@foo = @foo[0 .. $#foo]; # an expensive no-op
@foo = @foo[$#foo-4 .. $#fo0]; # slice last 5 items
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The range operator (in list cortgmales use of the magical auto-increment algorithm
if the operands are string¥ou can say

@alphabet = (A’ .. ’Z’);

to get all the letters of the alphabet, or
$hexdigit= (0 .. 9, ’a’ .. 'f)[$num & 15];

to get a headecimal digit, or

@z2 = (01’ ..'31); print $z2[$mday];
to get dates with leading zero.the final value specified is not in the sequence that
the magical incrementeould produce, the sequence goes until the vedue would be
longer than the finalalue specified.
Conditiona Operator

Ternary “?:” i s the conditional operatpjust as in C.It works much lile an if-then-
else. Ifthe agument before the ? is true, thgament before the : is returned, other
wise the agument after the : is returne&or example:

printf "I have %d dog%s.\n", $n,
($n==1)?":"s"

Scalar or list contd propagtes davnward into the 2nd or 3rd gument, whicheer is

selected.
$a = $ok ? $b : $c; # geta scalar
@a=$%$0k ? @b : @c; # getan array
$a =30k ? @b : @c; # oops, that's just a count!

The operator may be assigned to if both the 2nd and Gudnants are = | values
(meaning that you can assign to them):

($a_or_b ? $a : $b) = $¢;

This is not necessarily guaranteed to contglio the readability of your program.

Because this operator produces an assignable result, using assignments without paren-
theses will get you in troubleror example, this:

$a%2?%a+=10:%a+=2

Really means this:
($a % 2) ? ($a +=10) : $a) +=2

Rather than this:
($a % 2) ? ($a +=10) : ($a +=2)

3rd Berkeley Distribution perl 5.005, patch 02 PERLOP(1)-8



PERLOP(1) P erl Programmers Reference Guide PERLOP(1)

Assgnment Operators

“="is the ordinary assignment operator

Assignment operatorsask as in C.That is,
$a += 2;

is equvalent to
$a=9%a+2;

although without duplicating grside efects that dereferencing thealue might trig-
ger, such as frontie(). Other assignment operator®fk similarly The following are
recognized:

HES + E= &= <<= &&=
/= = >>= HES

0p= =
X=

Note that while these are grouped bynfly, they all have the precedence of assign-
ment.

Unlike in C, the assignment operator producesiidvvalue. Modifyingan assign-
ment is equialent to doing the assignment and then modifying dréable that \&s
assigned to.This is useful for modifying a cef something, lile this:

($tmp = $global) =" tr [A-Z] [a-2Z];

Likewise,
($a +=2) = 3;

is equvalent to

$a +=2;
$a = 3;

Comma Qperator

Binary “,” i s the comma operatolin scalar contgt it evaluates its left ggument,
throws that \alue avay, then eauates its right gyjument and returns thaalue. Thids
just like Cs comma operator

In list contet, it’s just the list aggument separatpand inserts both its guments into
the list.

The => digraph is mostly just a synn for the comma operatoft’'s useful for docu-
menting aguments that come in pairé\s of release 5.001, it also forces/avord to
the left of it to be interpreted as a string.
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Lig Operators (Rightward)

On the right side of a list operatarhas \ery low precedence, such that it controls all
comma-separatekpressions found theréd he only operators with Yeer precedence
are the logical operatorand”, ‘‘or’’, and *not”, which may be used tovdluate calls
to list operators without the need foit parentheses:

open HANDLE, "“filename"
or die "Can't open: $!\n";

See also discussion of list operators in the sectiofewmns and List Opetors (Left-
ward).

L ogica Not

Unary ‘not” returns the logical rggtion of the &pression to its rightlt’s the equi-
alent of ‘I"” except for the ery lov precedence.

L ogca And

Binary “and” returns the logical conjunction of thedwurrounding &pressions. 18
equivalent to && except for the ery low precedence. Thisieans that it short-circuits:
i.e., the right pression isealuated only if the left xpression is true.

L ogcd or and Exclusive Or

Binary “or’’ returns the logical disjunction of theawurrounding &pressions. I8
equivalent to[Texcept for the ery low precedence. Thisakes it useful for control
flow

print FH $data or die "Can't write to FH: $!";
This means that it short-circuits: i.e., the rigkpression iseuated only if the left

expression isdlse. Dudo its precedence, you should probahlgid using this for
assignment, only for control fAo

$a = $b or $c; # bug: this is wrong
($a = $b) or $c; # r eally means this
$a=%b [0 $c; #  better written this way

However, when it's a st contet assignment and yaw trying to use' {17 f or control
flow, you probably needdr’ so that the assignment ta& higher precedence.

@info = stat($file) 1 die; #  oops, scalar sense of stat!
@info = stat($file) or die; # better, now @info gets its due
Then a@in, you could avays use parentheses.
Binary “xor’’ returns the xclusive-OR of the two surrounding &pressions. Itannot
short circuit, of course.
C Operators Missing From Perl
Here is what C has that Perl dogsn’
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unary & Address-of operator(But see the'\'’ operator for taking a reference.)

unary 00 Dereference-address opera(®erl’s prefix dereferencing operators are
typed: $, @, %, and &.)

(TYPE) Type casting operator

Quateand Quotelike Operators

While we usually think of quotes as literalwes, in Perl thefunction as operators,
providing various kinds of interpolating and pattern matching capabilites] pro-
vides customary quote characters for thesebelsa lut also preides a vay for you

to choose your quote character foy ahthem. Inthe followving table, g} represents
ary pair of delimiters you chooseNon-bracleting delimiters use the same character
fore and aft, bt the 4 sorts of braeks (round, angle, square, curly) will all nest.

Customary Generic Meaning Interpolates
" a{} Literal no
qa{} Literal yes
“ ax{} Command yes (unless ” is delimiter)
gw{} Word  list no
i m{} Pattern match yes
gr{} Pattern yes
s{{} Substitution yes
tr{}{} Transliteration no (but see below)

Note that there can be whitespace between the operator and the quoting characters,
except when# is being used as the quoting charactgtfoo# is parsed as being the
stringfoo , while q #foo# is the operatoq followed by a comment. Itsgument

will be taken from the net line. This allavs you to write:

s {foo} # Replace foo
{bar} #  with bar.

For constructs that do interpolatioranvables bginning with ‘$” or “* @ are interpo-
lated, as are the folldng sequences. ltin a transliteration, the first ten of these
sequences may be used.

\t tab (HT, TAB)
\n newline (NL)

\r return (CR)

\f form feed (FF)

\b backspace (BS)

\a alarm  (bell) (BEL)

\e escape (ESC)

\033 octal char

\x1b hex char

\c[ control char
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\l lowercase next char

\u uppercase next char

\L lowercase till \E

\U uppercase till \E

\E end case modification

\Q quote  non-word characters till \E

If use locale s in efect, the case map usedWy, \L ,\u and\U is taken from
the current localeSee theperllocalemanpage.

All systems use the virtudin" to represent a line terminataglled a ‘newline”.
There is no such thing as anvarying, ptysical nevline characterlt is an illusion

that the operating system Miee drivers, C libraries, and Perl all conspire to preserv
Not all systems readr" asASCIl CRand"\n" asASCII LF. For example, on a
Mac, these are versed, and on systems without line termingpanting "\n" may
emit no actual dataln general, us8n" when you mean anfewline” for your sys-
tem, lut use the literahSCIl when you need arxact characterFor example, most
networking protocols gpect and prefer @R+LF ("\012\015"  or"\cJ\cM" ) for
line terminators, and although theften accept just\012" , they seldom tolerate just
"\015" . Ifyou get in the habit of usirgn" for networking, you may beurned
some day

You cannot include a literé or @within a\Q sequence. Annescape® or @inter-
polates the correspondingniable, while escaping will cause the literal sth#gto be
inserted. WU'll need to write something lk&km/\Qusen\E\@\Qhost/

Pdterns are subject to an additionaldeof interpretation as agelar expression.
This is done as a second pass, afteiables are interpolated, so thagukar epres-
sions may be incorporated into the pattern from #reables. Ifthis is not what you
want, use\Q to interpolate aariable literally

Apart from the abee, there are no multiple Vels of interpolation.In particular con-
trary to the gpectations of shell programmers, back-quotesSddinterpolate within
double quotes, nor do single quotes impadiuation of \ariables when used within
double quotes.

Regexp Quote-Like Operators
Here are the quote-kkagperators that apply to pattern matching and relateditaesi

Most of this section is related to use gjukar expressions from PerlSuch a use may
be considered from wvpoints of viev: Perl handles a a string andattern’ to RE
(regular pression) engine to matdRE engine finds (or does not find) the match, and
Perl uses the findings &E engine for its operation, possibly asking the engine for
other matches.

RE engine has no idea what Perl is going to do with what it finds, similaglyest of
Perl has no idea what a particulagukar expression means RE engine. Thisreates
a dean separation, and in this section we discuss matching from Perl poinwof vie
only. The other point of vie# may be found in theerlre manpage.

?PATTERN?
This is just lile the/pattern/ search, xcept that it matches only once
between calls to theset()operator This is a useful optimization when you
want to see only the first occurrence of something in each file of a set of
files, for instanceOnly ?? patterns local to the current package are reset.
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while (<>) {
if (?°$?) {

}

} ¢ ontinue {
reset if eof; # clear ?? status for next file
}

This usage isaguely deprecated, and may be rgeddn some future er-
sion of Perl.

m/PAT TERN/cgimosx

/PATTERN/cgimosx
Searches a string for a pattern match, and in scalaxtoeterns true (1) or
false (°). If no string is specified via th€ or!” operatoythe$_ string is
searched. (Thstring specified witl=™ need not be an &lue— itmay be
the result of anxgression eauation, lut remember the™ binds rather
tightly.) Seealso theperlre manpage. Setheperllocalemanpage for dis-
cussion of additional considerations that apply wiremlocale  isin
effect.

# blank line between header and body

Options are:

¢ Do notreset search position on a failed match when /g is in effect.
g Match globally, i.e., find all occurrences.

D o case-insensitive pattern matching.

m  Treat string as multiple lines.

o] Compile pattern only once.
S
X

Treat string as single line.
Use extended regular expressions.

If “*/"" is the delimiter then the initiahis optional. With themyou can use

ary pair of non-alphanumeric, non-whitespace characters as delimiters (if
single quotes are used, no interpretation is done on the replacement string.
Unlike Rerl 4, Perl 5 treats backticks as normal delimiters; the replacement
text is not @aluated as a commandJhis is particularly useful for matching
Unix path names that contaifi*, to avoid LTS (leaning toothpick syn-

drome). If*?”is the delimiterthen the match-only-once rule ®RPAT-
TERN?applies.

PATTERN may contain &riables, which will be interpolated (and the pattern
recompiled) gery time the pattern search igauated. (Notehat$) and$0
might not be interpolated becauseythaok like end-of-string tests.)f you
want such a pattern to be compiled only once, atid after the trailing
delimiter This avoids expensve mun-time recompilations, and is useful
when the alue you are interpolatingom’t change wer the life of the script.
However, mentioning/o constitutes a promise that yowmit change the
variables in the patternif you change them, Perlom’t even notice.

If the PATTERN evduates to the empty string, the lastccessfullynatched
regular xpression is used instead.

If the/g option is not usedn// in a list cont&t returns a list consisting of
the subgpressions matched by the parentheses in the patterr1.e$2,
$3...). (Notethat herebl etc. are also set, and that thideti§ from Perl 4
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behaior) Whenthere are no parentheses in the pattern, the resiue is
the list(1) for successWith or without parentheses, an empty list is
returned upondilure.

Examples:
open(TTY, '/devitty’);
<TTY> =" "yli && foo(); # do f oo if desired
if (/Version: [{[0-9.] 0O)/) {$version = $1;}

next if m# /usr/spool/uucp#;

# poor man’s grep

$arg = shift;
while (<>) {
print if /$arg/o; # compile only once
}
if ($F1, $F2, $Etc) = ($foo =" I"(\S+)\s+(\S+)\s . 0ON)

This last @ample splitstfoo into the first tvo words and the remainder of
the line, and assigns those three fieldBRb, $F2, and $Etc . The condi-
tional is true if ag variables were assigned, i.e., if the pattern matched.

The/g modifier specifies global pattern matchingkat is, matching as

mary times as possible within the stringlow it behaszes depends on the
contet. Inlist contet, it returns a list of all the substrings matched by all

the parentheses in thegtdar expression. Ithere are no parentheses, it
returns a list of all the matched strings, as if there were parentheses around
the whole pattern.

In scalar contet, each gecution ofm//g finds the ngt match, returning
TRUE if it matches, an@&ALSE if there is no further matchThe position

after the last match can be read or set usingd@function; see thpos
entry in theperlfuncmanpage. Aailed match normally resets the search
position to the bginning of the string, Wt you can woid that by adding the

/c modifier (e.gm//gc ). Modifying the taget string also resets the search
position.

You can intermixm//g matches wittmN\G.../g , where\G is a zero-
width assertion that matches theet position where the prieusm//g , if
ary, left off. The\G assertion is not supported without fge modifier; cur
rently, without/g ,\G behaes just like\A , but thats accidental and may
change in the future.

Examples:

# | ist context
($one, $five,$fifteen) = (‘uptime’ =" /(\d+\.\d+)/qg);
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# scalar context
$/=""9% 0= 1; # $0 deprecated in modern perls
while (defined($paragraph = <>)) {
while ($paragraph =" /[a-zZ][")] 121+ Os/g) {
$sentences++;
}
}

print "$sentences\n";

# using m//gc with \G
$_ = "ppoogppaq’;
while ($i++ < 2) {
print "1: ™,
print $1 while /(0)/gc; print ", pos=", pos, "\n";
print "2: ™,
print $1 if A\G(q)/gc; print "', pos=", pos, "\n";
print "3: ™,
print $1 while /(p)/gc; print ", pos=", pos, "\n";
}

The last &ample should print:

1’00, pos=4
:'g’, pos=5
. 'pp’, pos=7
., pos=7
:'q’, pos=8
", pos=8

WNPFPWNPF

A useful idiom forlex -like <anners i€\G.../gc . You can combine
several regexps like this to process a string part-by-part, doindedént
actions depending on whichgexp matched.Each rgexp tries to match
where the pndous one leges df.

OO

$ =<<EOL
$url = new URI::URL "http://ww/"; die if $url eq "xXx";
EOL
LOOP:
{
print(" digits"), redo LOOP if A\G\d+\b[,.;]?\s tgc;
print(" lowercase"), redo LOOP if AG[a-z]+\b[,.;]?\s
print(" UPPERCASE"), redo LOOP if AG[A-Z]+\b[,.;]?\s
print(" Capitalized"), redo LOOP if AG[A-Z][a-z]+\b[,.;]?\s
print(" MiXeD"), redo LOOP if A\G[A-Za-z]+\b[,.;]?\s
print(" alphanumeric"), redo LOOP if \G[A-Za-z0-9]+\b][,.;]?\s
print(" line-noise"), redo LOOP if \G["A-Za-z0-9]+/gc;
print ". That's all'\n";
}

Here is the output (split intoeeral lines):
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line-noise lowercase line-noise lowercase UPPERCASE line-noise
UPPERCASE line-noise lowercase line-noise lowercase line-noise
lowercase lowercase line-noise lowercase lowercase line-noise
MiXeD line-noise. That's all!

q/STRING/

'STRING’
A single-quoted, literal string. A backslash represents a backslash unless fol-
lowed by the delimiter or another backslash, in which case the delimiter or
backslash is interpolated.

$foo = g!l said, "You said, 'She said it.""!;
$bar = q(This is it.”);

$baz ="\n’; # a t wo-character string
gq/STRING/
“ STRING”
A double-quoted, interpolated string.
$_=qd . :
( I The previous line contains the naughty word "$1".\n)
if /(tcl [rexx [python)/; # )
$baz ="\n"; # a one-character string

gr/STRING/imosx
A string which is (possibly) interpolated and then compiled agalae
expression. The result may be used as a pattern in a match

$re = gr/$pattern/;

$string =" /foo${re}bar/; # can be interpolated in other patterns
$string =" $re; # or u sed standalone
Options are:

[ D o case-insensitive pattern matching.
m  Treat string as multiple lines.

o] Compile pattern only once.

s  Treat string as single line.

X Use extended regular expressions.

The benefit from this is that the pattern is precompiled into an internal repre-

sentation, and does not need to be recompiley éme a match is
attempted. Thisnakes it \ery eficient to do something lik
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foreach $pattern (@pattern_list) {
my $re = gr/$pattern/;
foreach $line (@lines) {
if($line =" /$re/) {
do_something($line);
}

}

See theperlre manpage for additional information oalid syntax for
STRING, and for a detailed look at the semantics gfular expressions.

qx/STRING/

“STRING"
A string which is (possibly) interpolated and thes@@ited as a system com-
mand with/bin/sh  or its equvalent. Shellwildcards, pipes, and redirec-
tions will be honoredThe collected standard output of the command is
returned; standard error is ufeafted. Inscalar contet, it comes back as a
single (potentially multi-line) stringln list contet, returns a list of lines
(however you've cefined lines with $/ 0$INPUT_RECORD_SEPARATQR

Because backticks do nofexdt standard errpuse shell file descriptor syn-
tax (assuming the shell supports this) if you care to addresslthimpture
a ommands STDERRandSTDOUTtogether:

$output = ‘cmd 2>&1°;

To capture a commanslSTDOUT but discard itSSTDERR

$output = ‘cmd 2>/dev/null’;
To capture a commansiSTDERRDut discard itsSTDOUT (ordering is
important here):

$output = ‘cmd 2>&1 1>/dev/null’;
To exchange a commargi5TDOUT andSTDERRInN order to capture the
STDERRDbut leave its STDOUTto come out the ol§ TDERR

$output = ‘cmd 3>&1 1>&2 2>&3 3>&-;
To read both a commarsl5TDOUT and itsSTDERRseparatelyit's easiest

and safest to redirect them separately to files, and then read from those files
when the program is done:

system("program args 1>/tmp/program.stdout 2>/tmp/program.stderr");
Using single-quote as a delimiter protects the command frons Beuble-
quote interpolation, passing it on to the shell instead:
$perl_info = gx(ps $9%); # t hat's Perl's $$
$shell_info = gx’ps $$’; # t hat's the new shell's $$

Note that hav the string getswaluated is entirely subject to the command
interpreter on your systen©n most platforms, you will ve © protect shell
metacharacters if youamt them treated literallyThis is in practice difcult
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to do, as i unclear hav to escape which characterSee theerlsecman-
page for a clean and safeaenple of a manudbrk() andexec()to emulate
backticks safely

On some platforms (notablyOS-like anes), the shell may not be capable of
dealing with multiline commands, so puttinguti@es in the string may not
get you what you ant. You may be able toveluate multiple commands in

a dngle line by separating them with the command separator chaicter
your shell supports that (e.g.on maty Unix shells;& on the Whdows NT

cmd shell).

Beware that some command shells may place restrictions on the length of the
command line.You must ensure your strings doexceed this limit after

ary necessary interpolation$See the platform-specific release notes for

more details about your particulan@onment.

Using this operator can lead to programs that afiedifto port, because
the shell commands calledny between systems, and mayantfnot be pre-
sent at all. As one @ample, thaype command under theOSIXshell is
very different from theype command undebOS. That doesrt'mean you
should go out of your ay to aoid backticks when there the right vay to
get something donePerl was made to be a glue language, and one of the
things it glues together is commandsist understand what yoe'getting
yourself into.

See the section dfD Opeiators for more discussion.

qW/STRING/
Returns a list of the @rds etracted out o65TRING, using embedded whites-
pace as the ard delimiters.lIt is exactly equvalent to

split( ', g/STRING/);

This equvalency means that if used in scalar coxtteyou'll get split’s
(unfortunate) scalar contebehaior, complete with mysterious avnings.

Some frequently seexamples:

use POSIX gw( setlocale localeconv )
@EXPORT = qw( foo bar baz );

A common mistak is to try to separate theavds with comma or to put
comments into a multi-lingw-string. For this reason thev switch pro-
duce varnings if theSTRING contains the',” or the *#'’ character

SPATTERN/REPLACEMENT/€g mosx
Searches a string for a pattern, and if found, replaces that pattern with the
replacement t¢ and returns the number of substitutions madtherwise it
returns &lse (specificallythe empty string).

If no string is specified via th€ or!™ operatorthe$_ variable is

searched and modifiedThe string specified with™ must be scalarari-

able, an array element, a hash element, or an assignment to one of those, i.e.,
an halue.)

If the delimiter chosen is single quote, rarigble interpolation is done on
either thePATTERN or theREPLACEMENT. Otherwise, if thePATTERN
contains a $ that looks kka \ariable rather than an end-of-string test, the
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variable will be interpolated into the pattern at run-tiniieyou want the pat-
tern compiled only once the first time theriable is interpolated, use the
option. Ifthe pattern\ealuates to the empty string, the last successfully
executed rgular expression is used insteaBee theerlre manpage for fur
ther explanation on theseSee theperllocalemanpage for discussion of
additional considerations that apply whese locale s in efect.

Options are:

e  Evaluate the right side as an expression.
g Replace globally, i.e., all occurrences.

D o case-insensitive pattern matching.
m  Treat string as multiple lines.

o] Compile pattern only once.
S
X

Treat string as single line.
Use extended regular expressions.

Any non-alphanumeric, non-whitespace delimiter may replace the slashes.

If single quotes are used, no interpretation is done on the replacement string
(the/e modifier overrides this, havever). Unlike Rerl 4, Perl 5 treats back-
ticks as normal delimiters; the replacement ig not @aluated as a com-

mand. IfthePATTERN s delimited by brackting quotes, thREPLACE-

MENT has its avn pair of quotes, which may or may not be bedirlg

quotes, e.gs(foo)(bar) ors<foo>/bar/ . A/e will cause the
replacement portion to be interpreted as a full-fledged Reréssion and
ewal()ed right then and therdt is, hovever, syntax checkd at compile-time.

Examples:
s/\bgreen\b/mauve/g; # don’t change wintergreen

$path ="s  Ousr/bin  Ousr/local/bin O

s/Login: $foo/Login: $bar/; # run-time pattern

($foo = $bar) =" s/this/that/; # copy first, then change
$count = ($paragraph =" s/Mister\b/Mr./g); # get change-count
$ ='abcl23xyz’;

sN\d+/$& [R/e; #  yields 'abc246xyz’
sN\d+/sprintf("%5d",$&)/e; # yields "abc 246xyz’

s/\w/$& x 2/eg; # yields 'aabbcc 224466xxyyzz’
s/%(.)/$percent{$1}/g; # change percent escapes; no /e
s/%(.)/$percent{$1} (1 $&/ge; #  exprnow, so/e
s/"=(\w+)/&pod($1)/ge; # use function call

# expand variables in $_, but dynamics only, using
# symbolic dereferencing
sN\$(\w+)/${$1}/g;
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# [ e’s can even nest; this will expand
# any embedded scalar variable (including lexicals) in $_
s/(\$\w+)/$1/eegq;

# Delete (most) C comments.
$program ="s {

A O # Match the opening delimiter.
L[ # Match a minimal number of characters.
\ # Maitch the closing delimiter.
P 1gsx;
siN\s . (P)\s [B/$1/; # trim white space in $_, expensively
for ($variable) { # t rim white space in $variable, cheap
S/M\s+ll,
sh\s+%$//;
}
s/(["] D '] 0O/s231 # r everse 1st two fields

Note the use of $ instead of \ in the lasiraple. Unlile sed, we wse the
\<digit> form in only the left hand sidéAnywhere else is $<digit>.

Occasionallyyou cant use just dg to get all the changes to occitere
are two common cases:

# put commas in the right places in an integer
1 while s/(. Od)(\d\d\d)/$1,$2/g; # perl4
1 while s/(\d)(\d\d\d)(?\d)/$1,$2/g; # perl5

# expand tabs to 8-column spacing
1 while s/\t+/" " x (length($&) [B - | ength($)%8)/e;

tr/SEARCHLI ST/REPLACEM ENTLI ST/cds

y/SEARCHLI ST/REPLACEMENTLI ST/cds
Transliterates all occurrences of the characters found in the search list with
the corresponding character in the replacementltiseturns the number of
characters replaced or deletdfino string is specified via the =" or I” opera-
tor, the$_ string is transliterated(The string specified with =~ must be a
scalar wariable, an array element, a hash element, or an assignment to one of
those, i.e., an Blue.) Acharacter range may be specified witlyphen, so
tr/A-J/0-9/ does the same replacementréd&CEG-
IBDFHJ/0246813579/ . For sed devoteesy is provided as a syngm
fortr . If the SEARCHLISTis delimited by braciting quotes, the
REPLACEMENTLIST has its avn pair of quotes, which may or may not be
bracleting quotes, e.gtt[A-Z][a-z] ortr(+\- [O)/ABCD/

Options:

¢ Complement the SEARCHLIST.
d Delete found but unreplaced characters.
s  Squash duplicate replaced characters.
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If the /c modifier is specified, th @ EARCHLISTcharacter set is comple-
mented. Ithe/d modifier is specified, ancharacters specified by
SEARCHLISTnot found inREPLACEMENTLIST are deleted(Note that this

is slightly more flgible than the beha@or of somer programs, which delete
arything they find in theSEARCHLIST, period.) Ifthe/s modifier is speci-

fied, sequences of characters that were transliterated to the same character
are squashed dm to a single instance of the character

If the/d maodifier is used, thREPLACEMENTLIST is always interpreted
exactly as specifiedOtherwise, if th(REPLACEMENTLIST is shorter than
the SEARCHLIST, the final character is replicated till it is long enoudfh.

the REPLACEMENTLIST is empty the SEARCHLISTis replicated.This lat-
ter is useful for counting characters in a class or for squashing character
sequences in a class.

Examples:
$ARGV[1] =" tr/A-Zla-z/; # canonicalize to lower case
$cnt = tr/ a T, # countthe starsin$_
$cnt = $sky =" tr/ 1, #  count the stars in $sky
$cnt = tr/0-9//; # count the digits in $_
tr/la-zA-Zlls; # bookkeeper -> bokeper

($HOST = $host) =" tr/a-z/A-Z/;
trla-zA-Z/ Ics; # change non-alphas to single space

tr \200-\377]
[\000-\177]; # delete 8th bit
If multiple transliterations areggn for a characteonly the first one is used:
tr/AAAIXYZ/

will transliterate ap A to X.

Note that because the transliteration tableuik bt compile time, neither the
SEARCHLISTnor theREPLACEMENTLIST are subjected to double quote
interpolation. Thameans that if you ant to use ariables, you must use an
ewal():

eval "tr/$oldlist/$newlist/";
die $@ if $@;

eval "tr/$oldlist/$newlist/, 1" or die $@;
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Gary details of parsing quoted construicts

When presented with something which mayehgeveal different interpretations, Perl
uses the principlewIM (expanded to Do What | Mean — not what | wrote) to pick up
the most probable interpretation of the sourthis stratgy is so successful that Perl
users usually do not suspect avalénce of what thewrite. However, time to time
Perl’s ideas difer from what the author meant.

The taget of this section is to clarify the Perliay of interpreting quoted constructs.
The most frequent reason one mayehia want to knev the details discussed in this
section is hairy rgular xpressions. Hwoever, the first steps of parsing are the same
for all Perl quoting operators, so hereytlee discussed together

Some of the passes discussedwel@ performed concurrentliput as ar as results
are the same, we consider them one-by-dfee different quoting constructs Perl per
forms diferent number of passes, from one te fitut they are alvays performed in
the same order

Finding the end
First pass is finding the end of the quoted construct, be it multichar ender

"\NnEOF\n" of <<EOFconstruct/ which terminatesg|q/ construct] which
terminatesyg[ construct, o> which terminates a fitgob started with.

When searching for multichar construct no skipping is perforridéden
searching for one-char non-matching delimisach as' , combinations\ and
\/ are skipped When searching for one-char matching delimi#each ag ,
combinationd\ ,\] and\[ are skipped, and nestgd] are skipped as well.

For 3-parts constructs///  etc. the search is repeated once more.
During this search no attention is paid to the semantic of the construct, thus
"$hash{"$foo/$bar"}"

or

m/
bar # This is not a comment, this slash / terminated m//!
/X

do not form lgd quoted apressions. Not#at since the slash which termi-
natedm// was followed by aSPACE this is notm//x , thus# was interpreted
as a literak.

Removd of backslashes before delimiters
During the second pass thatteetween the starting delimiter and the ending
delimiter is copied to a safe location, and\this remaed from combinations
consisting oh anddelimiter(s) (both starting and ending delimiter if yhif-
fer).

The remeal does not happen for multi-char delimiters.
Note that the combinatioh is left as it vas!

Starting from this step no information about tetimiter(s) is used in the pars-
ing.
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I ntanpolation
Next step is interpolation in the obtained delimitedlependent t¢. Thereare
four different cases.

<<'EOF ,m” ,s™ ,trlll vyl

e /]

No interpolation is performed.
The only interpolation is renval of \ from pairs\\ .

\Q,\WU,\u ,\L,\I (possibly paired withE ) are cowerted to corre-
sponding Perl constructs, tht&foo\Qbaz$bar" is corverted to

$foo . (quotemeta("baz" . $bar));
Other combinations df with following chars are substituted with appro-
priate &pansions.

Interpolated scalars and arrays areveded tojoin  and. Perl con-
structs, thu§'@arr™  becomes

" (join $", @arr) . """,

Since all three alve deps are performed simultaneously left-to-right, the
is no way to insert a literab or @inside\Q\E pair: it cannot be protected
by\, dnce ay\ (exceptin\E) is interpreted as a literal insiti@\E ,

and ay $ is interpreted as starting an interpolated scalar

Note also that the interpolating code needs toentakision where the

interpolated scalar ends, sahether'a $b -> {c}" means
"a".$b."->{c}"

or
"a".$b->{c};

Most the time the decision is to tathe longest possiblexewhich does
not include spaces between components and contains matching
braces/brackts.

?RE?, /RE/ , m/RE/, s/IRE/foo/

3rd Berkeley Distribution

Processing oiQ,\U ,\u ,\L ,\I and interpolation happens (almost) as
with gqg// constructs, bt the substitution df followed by other chars is
not performed!Moreover, inside(?{BLOCK}) no processing is per
formed at all.

Interpolation has seral quirks:$0] $( and$) are not interpolated, and
constructsbvar[SOMETHING] arevoted(by several different estima-
tors) to be an array element®vwar followed by aRE alternatve. This is
the place where the notati@farr[$bar]} comes handy:
/${arr[0-9]}/ is interpreted as an array elemeht not as a rgular
expression from ariable$arr followed by a digit, which is the interpre-
tation of/$arr[0-9]/

Note that absence of processing\ofcreates specific restrictions on the
post-processedxe if the delimiter ig , one cannot get the combination
\/ into the result of this step: will finish the rgular expression)/ will
be stripped téd on the preious step, andl/  will be left as is.Since/ is
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equivalent toV inside a rgular expression, this does not matter unless
the delimiter is special character for REengine, as iis[foo [bar []
m[foo] , or ?foo? .

This step is the last one for all the construgtept rgular expressions,
which are processed further

I ntenpolation of regular expressions
All the previous steps were performed during the compilation of Perl code, this
one happens in run time (though it may be optimized to be calculated at compile
time if appropriate).After all the preprocessing performed abdand possibly
after evaluation if catenation, joining, up/em-casing andjuotemeta() ing
are irvolved) the resultingtring is passed t&E engine for compilation.

Whatever happens in th&E engine is better be discussed in pleelre manpage,
but for the sak d continuity let us do it here.

This is the first step where presence of/tke switch is releant. TheRE
engine scans the string left-to-right, andwsts it to a finite automaton.

Backslashed chars are either substituted by corresponding literal strings, or gen-
erate special nodes of the finite automatGharacters which are special to the

RE engine generate corresponding nod@é...) comments are ignored.

All the rest is either carerted to literal strings to match, or is ignored (as is
whitespace angi—style comments if’x is present).

Note that the parsing of the constrfici is performed using absolutely dif-
ferent rules than the rest of thguéar expression. Similarlythe (?{...}) is
only checled for matching braces.

Optimization of regular expressions
This step is listed for completeness onBnce it does not change semantics,
details of this step are not documented and are subject to change.

1/0 Opaaas

There are seral 1/0 operators you should kwabout. Astring enclosed by back-
ticks (grare acents) first undgoes wariable substitution just lika duble quoted
string. Itis then interpreted as a command, and the output of that command is the
value of the pseudo-literal, l&kin a dell. Inscalar contet, a single string consisting
of all the output is returnedn list contet, a list of \alues is returned, one for each
line of output. (You can se$/ to use a dierent line terminatoy Thecommand is
executed each time the pseudo-literalvgleated. Thestatus @lue of the command is
returned irb? (see theerlvar manpage for the interpretation®?). Unlike in csh,

no translation is done on the return dataexlines remain nelines. Unlike in any of
the shells, single quotes do not hideiable names in the command from interpreta-
tion. To pass a $ through to the shell you need to hide it with a backslashgener
alized form of backticks igx// . (Because backticksvalys undego shell @pansion
as well, see thperlsecmanpage for security concerns.)

Evaluating a filehandle in angle brat& yields the ne line from that file (neline, if
ary, included), oundef at end of file.Ordinarily you must assign thaalue to a
variable, lut there is one situation where an automatic assignment hagpans.
ONLY if the input symbol is the only thing inside the conditional whde or

for(;;) loop, the walue is automatically assigned to ttegiable$ . In these loop
constructs, the assignedive (whether assignment is automaticxglieit) is then
tested to see if it is defined@he defined testvaids problems where line has a string
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value that would be treated asle by perl e.g. ™ or "0" with no trailing wéne. (This
may seem lik an odd thing to you, bt you'll use the construct in almostesy Perl
script you write.) Agway, the following lines are equilent to each other:

while (defined($_ = <STDIN>)) { print; }
while ($_ = <STDIN>) { print; }

while (<STDIN>) { print; }

for ;<STDIN>;) { print; }

print while defined($_ = <STDIN>);
print while ($_ = <STDIN>);

print while <STDIN>;

and this also bekas smilarly, but avoids the use of_ :
while (my $line = <STDIN>) { print $line }

If you really mean suchalues to terminate the loop thghould be tested foxglic-
itly:

while (($_ =<STDIN>) ne '0") { ... }

while (<STDIN>) {last unless $_; ... }

In other boolean comntés, <filehandle> without explicit defined test or comparison
will solicit a warning if-w is in efect.

The filehandleSTDIN, STDOUT, and STDERRare predefined(The filehandles
stdin , stdout , andstderr will also work except in packages, where yheould
be interpreted as local identifiers rather than glob&diflitional filehandles may be
created with thepen()function. Seeheopen() entry in theperlfuncmanpage for
details on this.

If a <FILEHANDLE> is used in a contd that is looking for a list, a list consisting of all
the input lines is returned, one line per list elemétns. easy to mak aLARGEdata
space this way, so use with care.

The null filehandle <> is special and can be used to emulate thadredfased and

awk. Input from <> comes either from standard input, or from each file listed on the
command line.Here’s how it works: the first time <> isvaluated, the@ ARG¥Irray is
checled, and if it is emptypARGV[0] is set to*~"’, which when opened gés you
standard inputThe @ARGH¥(Iray is then processed as a list of filenanTdse loop

while (<>) {
}

is equialent to the folleving Perl-like pseudo code:

unshiftf(@ARGV, '-) unless @ARGV;
while (JARGV = shift) {

open(ARGV, $ARGV);

while (<ARGV>) {

}

# code for each line

# code for each line

}

except that it isrt'so cumbersome to sagnd will actually work. Itreally does shift
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array@ARGY¥nNd put the current filename intariable$ARGV It also uses filehandle
ARGVinternally--<> is just a syngmn for SARGV>, which is magical.(The pseudo
code abwe desnt work because it treatsARGV> as non-magical.)

You can modify@ARGWefore the first <> as long as the array ends up containing the
list of filenames you really ant. Linenumbers$. ) continue as if the input were one
big hapyy file. (Butsee &ample undeeof for how to reset line numbers on each

file.)

If you want to set@ ARGY6 your avn list of files, go right aheadl'his set9S@ ARGYO
all plain tet files if no@ARGWas gven:

@ARGV = grep { -f && -T } glob(’ ) unless @ARGV;
You can &/en st them to pipe command&or example, this automatically filters com-
pressed guments througlgap:

@ARGV =map {/\.(gz [(Z)$/ ? "gzip-dc <$_ O:$%$ _} @ARGY;
If you want to pass switches into your script, you can use one of the Getopts modules
or put a loop on the front léthis:

while ($_ = $ARGVIO0], /I"-/) {

shift;

last if /"--$/;

if (/"-D(. 0/) { $debug = $1 }

if (/"-v/) { $ verbose++ }

# ... #  other switches
}
while (<>) {

# ... #  code for each line
}

The <> symbol will returundef for end-of-file only oncelf you call it again after
this it will assume you are processing anot@&RGlist, and if you haen’t set
@ARGWvill input from STDIN.

If the string inside the angle braxk is a reference to a scalarigble (e.g., <$foo>),
then that ariable contains the name of the filehandle to input from, or itgligipeor
a reference to the samé&or example:

$th =\ [BTDIN;
$line = <$fth>;

If what's within the angle braeks is neither a filehandle nor a simple scadaiable
containing a filehandle name, typeb, or typglob reference, it is interpreted as a file-
name pattern to be globbed, and either a list of filenames orih&lerame in the list

is returned, depending on coxite Thisdistinction is determined on syntactic grounds
alone. Thameans<$x> is always a readline from an indirect handlet b
<$hash{key}> is aways a glob That's becausébx is a simple scalarariable, loit
$hash{key} is not—it's a fash element.

One level of double-quote interpretation is done firatt pou cant say <$foo>
because that'an indirect filehandle asxplained in the pndous paragraph(in older
versions of Perl, programmersowid insert curly bracits to force interpretation as a
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filename glob<${foo}> . These days, & considered cleaner to call the internal
function directly aglob($foo) , which is probably the right ay to hae dne it in
the first place.)Example:

while (< Oc>) {
chmod 0644, $_;
}

is equvalent to

open(FOO, "echo Oc 0O tr-s " \\r\f "\012\\012\\012\\012’ );
while (<FOO>) {

chop;

chmod 0644, $_;
}

In fact, it's aurrently implemented thatay. (Which means it will not wrk on file-
names with spaces in them unless yoeeltah(1) on your machine.Of course, the
shortest vay to do the abe is:

chmod 0644, < [c>;

Because globbing ytokes a $ell, it's diten faster to calfeaddir() yourself and do your
own grep()on the filenamesFurthermore, due to its current implementation of using
a hell, theglob() routine may getArg list too long’ errors (unless youwk installed
tcsh(1L) as/bin/cshy.

A glob evaluates its (embedded)gument only when it is starting awdist. All val-
ues must be read before it will stavep In a list context this isnt important, because
you automatically get them allyamay. In scalar contgt, however, the operator
returns the nd value each time it is called, ouadef vaue if you've just run out.
As for filehandles an automatiefined is generated when the glob occurs in the
test part of avhile orfor - because lgd glob returns (e.qg. a file callé) would
otherwise terminate the loogAgain, undef is returned only onceSo if youre
expecting a singlealue from a glob, it is much better to say

($file) = <blurch >

than
$file = <blurch b;

because the latter will alternate between returning a filename and retexbisig

It you're trying to do ®riable interpolation, i§ definitely better to use thgdob() func-
tion, because the older notation can cause people to become confused with the indirect
filehandle notation.

@files = glob("$dir/ O[ch]");
@files = glob($files[$i]);
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Condant Folding

Like C, Perl does a certain amount ofpgession ealuation at compile time, whewner

it determines that all guments to an operator are static angeha dde efects. In
particular gring concatenation happens at compile time between literals thaiddon’
variable substitution.Backslash interpretation also happens at compile tivoe.can
say

'Now is the time for all’ . "\n" .
'good men to come to.’
and this all reduces to one string internallykewise, if you say

foreach $file (@filenames) {
if (-s $file > 5 + 100 0 2[116) { }
}

the compiler will precompute the number thgpression represents so that the inter
preter von't haveto.

Bitwise Siring Operators

Bitstrings of ay size may be manipulated by the bitwise operators{& 7).

If the operands to a binary bitwise op are strings éédint sizesgr andxar ops will
act as if the shorter operand had additional zero bits on the right, whaedlop will
act as if the longer operand were truncated to the length of the shorter

# ASCIl-based examples

print"jp\n"~"ah"; # prints "JAPH\n"
print "JA" 0" ph\n" # prints "japh\n”
print "japh\nJunk” &’ " # prints "JAPH\n";
print’p N$' ™ " E<H\n"; # prints "Perl\n";

If you are intending to manipulate bitstrings, you should be certain thatysupply-
ing bitstrings: If an operand is a numpkat will imply anumeric bitwise operation.
You may eplicitly show which type of operation you intend by usifig or 0+, as in
the xamples belw.

$foo = 150 0O 105; # yields 255 (0x96 [0 0x69 is OXFF)
$foo =150’ 0 105; # yields 255

$foo = 150 [0 '105% # yields 255

$foo = '150’ 0 105 # yields string 155’ (under ASCII)

$baz = 0+$foo & O+$bar; # both ops explicitly numeric

$biz = "$foo" " "$bar"; # both ops explicitly stringy

I ntegar Arithmetic

By default Perl assumes that it must do most of its arithmetic in floating @irtby
saying

use integer;

you may tell the compiler thatstdkay to use intger operations from here to the end
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of the enclosin®LOCK. An innerBLOCK may countermand this by saying
no integer,

which lasts until the end of thBLOCK.

The bitwise operators ("& ‘[T, “7", *7’, *'<<’", and “>>") always produce intgral
results. (Busee also the section &itwise String Opeators.) However, use
integer  still has meaning for thenBy default, their results are interpreted as
unsigned intgers. Hevever, if use integer is in efect, their results are inter
preted as signed irgers. r example,”0 usually ealuates to a laye intgyral value.
However, use integer; "0 is —1 on twos-complement machines.

Floaing-paint Arithmetic

While use integer provides intgeronly arithmetic, there is no similarays to
provide rounding or truncation at a certain number of decimal pldé@s.ounding to
a certain number of digitsprintf() or printf() is usually the easiest route.

Floating-point numbers are only approximations to what a mathematioiald wall
real numbersThere are infinitely more reals than floats, so some corners must be cut.

For example:
printf "%.20g\n", 123456789123456789;
# produces 123456789123456784

Testing for exact equality of floating-point equality or inequality is not a good idea.
Heres a felatively expensve) work-around to compare whetheraloating-point
numbers are equal to a particular number of decimal pl&ss Knuth, glumell, for
a more rolust treatment of this topic.

sub fp_equal {
my ($X, $Y, $SPOINTS) = @ _;
my ($tX, $tY);
$tX = sprintf("%.${POINTS}g", $X);
$tY = sprintf("%.${POINTS}g", $Y);
return $tX eq $tY;

}

ThePOSIXmodule (part of the standard perl distition) implementgeil(), floor(),

and a number of other mathematical and trigonometric functibine.Math::Complhe
module (part of the standard perl distibn) defines a number of mathematical func-
tions that can alsoavk on real numbersMath::Comple& not as eficient asPOSIX

but POSIX cant work with comple numbers.

Rounding in financial applications carvlagerious implications, and the rounding
method used should be specified precisiithese cases, it probably pays not to trust
whichever system rounding is being used by Pedt to instead implement the round-
ing function you need yourself.

Biggar Nlumbers

The standard Math::Bigint and Math::BigFloat modules/i® variable precision
arithmetic and werloaded operatorsAt the cost of some space and considerable
speed, theavoid the normal pitdlls associated with limited-precision representations.
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use Math::Bigint;
$x = Math::BigInt->new('123456789123456789’);
print $x O $x;

# prints +15241578780673678515622620750190521
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