-- --

IEEE P1003.2 Draft 11.2 - September 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

-- --

5704 4.22 expr — Evaluate arguments as an expression

5705 4.22.1 Synopsis

5706 expr operand ...

5707 4.22.2 Description 5708 The expr utility shall evaluate an expression and write the result to standard 5709 output.

5710 4.22.3 Options 5711 None.

5712 4.22.4 Operands 5713 The single expression evaluated by expr shall be formed from the operands, as 5714 described in 4.22.7. Each of the expression operator symbols: 5715 ( ) | & = > >= < <= != + - * / % : 5716 and the symbols integer and string in the table shall be provided by the applica- 5717 tion as separate arguments to expr .

5718 4.22.5 External Influences

5719 4.22.5.1 Standard Input 5720 None.

5721 4.22.5.2 Input Files 5722 None.

5723 4.22.5.3 Environment Variables 5724 The following environment variables shall affect the execution of expr : 5725 LANG This variable shall determine the locale to use for the 5726 locale categories when both LC_ALL and the correspond- 5727 ing environment variable (beginning with LC_) do not 5728 specify a locale. See 2.6.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.22 expr — Evaluate arguments as an expression 423

5729 LC_ALL This variable shall determine the locale to be used to over- 5730 ride any values for locale categories specified by the set- 5731 tings of LANG or any environment variables beginning 5732 with LC_.

5733 LC_COLLATE This variable shall determine the locale for the behavior of 5734 ranges, equivalence classes, and multicharacter collating 5735 elements within regular expressions and by the string 5736 comparison operators.

5737 LC_CTYPE This variable shall determine the locale for the interpreta- 5738 tion of sequences of bytes of text data as characters (e.g., 5739 single- versus multibyte characters in arguments) and the 5740 behavior of character classes within regular expressions.

5741 LC_MESSAGES This variable shall determine the language in which mes- 5742 sages should be written.

5743 4.22.5.4 Asynchronous Events

5744 Default.

5745 4.22.6 External Effects

5746 4.22.6.1 Standard Output

5747 The expr utility shall evaluate the expression and write the result to standard 5748 output. The character ’0’ shall be written to indicate a zero value and nothing 5749 shall be written to indicate a null string.

5750 4.22.6.2 Standard Error

5751 Used only for diagnostic messages.

5752 4.22.6.3 Output Files

5753 None.

5754 4.22.7 Extended Description

5755 The formation of the expression to be evaluated is shown in Table 4-7. The sym- 5756 bols expr, expr1 , and expr2 represent expressions formed from integer and string 5757 symbols and the expression operator symbols (all separate arguments) by recur- 5758 sive application of the constructs described in the table. The expressions in 5759 Table 4-7 are listed in order of increasing precedence, with equal-precedence 5760 operators grouped between horizontal lines. All of the operators shall be left- 5761 associative.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

424 4 Execution Environment Utilities

5762 Table 4-7 - expr Expressions

5763 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5764 Expression Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5765 Returns the evaluation of expr1 if it is neither null nor zero; otherwise, 5766 returns the evaluation of expr2 .

expr1 | expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5767 Returns the evaluation of expr1 if neither expression evaluates to null 5768 or zero; otherwise, returns zero.

expr1 & expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5769 Returns the result of a decimal integer comparison if both arguments 5770 are integers; otherwise, returns the result of a string comparison using 5771 the locale-specific collation sequence. The result of each comparison 5772 shall be 1 if the specified relation is true, or 0 if the relation is false.

5773 expr1 = expr2 Equal. 5774 expr1 > expr2 Greater than. 5775 expr1 >= expr2 Greater than or equal. 5776 expr1 < expr2 Less than. 5777 expr1 <= expr2 Less than or equal. 5778 expr1 != expr2 Not equal.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5779 Addition of decimal integer-valued arguments.

expr1 + expr2 5780 Subtraction of decimal integer-valued arguments.

expr1 - expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5781 Multiplication of decimal integer-valued arguments.

expr1 * expr2 5782 Integer division of decimal integer-valued arguments, producing an 5783 integer result.

expr1 / expr2

5784 Remainder of integer division of decimal integer-valued arguments.

expr1 % expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5785 Matching expression. See 4.22.7.1.

expr1 : expr2 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5786 Grouping symbols. Any expression can be placed within parentheses. 5787 Parentheses can be nested to a depth of {EXPR_NEST _MAX}.

( expr ) iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 5788 An argument consisting only of an (optional) unary minus followed by 5789 digits.

integer

5790 A string argument. See 4.22.7.2.

string iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

5791 4.22.7.1 Matching Expression

5792 The ’:’ matching operator shall compare the string resulting from the evaluation 5793 of expr1 with the regular expression pattern resulting from the evaluation of 5794 expr2 . Regular expression syntax shall be that defined in 2.8.3 (Basic Regular 5795 Expressions), except that all patterns are ‘‘anchored’’ to the beginning of the 5796 string (that is, only sequences starting at the first character of a string shall be 5797 matched by the regular expression) and, therefore, it is unspecified whether ^ is a 5798 special character in that context. Usually, the matching operator shall return a 5799 string representing the number of characters matched ("0" on failure). Alterna- 5800 tively, if the pattern contains at least one regular expression subexpression 5801 [\( ...\) ], the string corresponding to \1 shall be returned (see 2.8.3.3).

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.22 expr — Evaluate arguments as an expression 425

5802 4.22.7.2 String Operand 5803 A string argument is an argument that cannot be identified as an integer argu- 5804 ment or as one of the expression operator symbols shown in 4.22.4. 5805 The use of string arguments length , substr , index , or match produces 5806 unspecified results.

5807 4.22.8 Exit Status 5808 The expr utility shall exit with one of the following values: 5809 0 If the expression evaluates to neither null nor zero. 5810 1 If the expression evaluates to null or zero. 5811 2 For invalid expression s. 5812 >2 An error occurred.

5813 4.22.9 Consequences of Errors 5814 Default.

5815 4.22.10 Rationale. (This subclause is not a part of P1003.2) 5816 Examples, Usage 5817 The expr utility has a rather difficult syntax: 5818 — Many of the operators are also shell control operators or reserved words, so 5819 they have to be escaped on the command line. 5820 — Each part of the expression is composed of separate arguments, so liberal 5821 usage of <blank> s is required. For example: 5822 Invalid Valid

hhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhh

5823 expr 1+2 expr 1 + 2 5824 expr "1 + 2" expr 1 + 2 5825 expr 1 + (2 * 3) expr 1 + \( 2 \ * 3 \) 5826 In many cases, the arithmetic and string features provided as part of the shell 5827 command language are easier to use than their equivalents in expr ; the utility 5828 was retained by POSIX. 2 as acknowledgment of the many historical shell scripts 5829 that use it. Newly written scripts should avoid expr in favor of the new features 5830 within the shell. 5831 The following command 5832 a=$(expr $a + 1) 5833 adds 1 to the variable a. A new application should use 1

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

426 4 Execution Environment Utilities

5834 a=$(($a+1)) 1 5835 The following command, for $a equal to either /usr/abc/file or just file: 5836 expr $a : ’.*/\(.*\)’ \| $a 5837 returns the last segment of a pathname (i.e., file ). Applications should avoid 5838 the character / used alone as an argument: expr may interpret it as the division 5839 operator. 5840 The following command: 5841 expr "//$a" : ’.*/\(.*\)’ 5842 is a better representation of the previous example. The addition of the // charac- 5843 ters eliminates any ambiguity about the division operator and simplifies the 5844 whole expression. Also note that pathnames may contain characters contained in 5845 the IFS variable and should be quoted to avoid having $a expand into multiple 5846 arguments. 5847 The following command 5848 expr "$VAR" : ’.*’ 5849 returns the number of characters in VAR . 5850 Usage Warning : After argument processing by the shell, expr is not required to 5851 be able to tell the difference between an operator and an operand except by the 5852 value. If $a is =, the command: 5853 expr $a = ’=’ 5854 looks like: 5855 expr = = = 5856 as the arguments are passed to expr (and they all may be taken as the = opera- 5857 tor). The following works reliably: 5858 expr X$a = X= 5859 Also note that this standard permits implementations to extend utilities. The 5860 expr utility permits the integer arguments to be preceded with a unary minus. 5861 This means that an integer argument could look like an option. Therefore, the 5862 portable application must employ the "--" construct of Guideline 10 (see 2.10.2) 5863 to protect its operands if there is any chance the first operand might be a negative 5864 integer (or any string with a leading minus). 5865 History of Decisions Made 5866 In an earlier draft, Extended Regular Expressions were used in the matching 5867 expression syntax. This was changed to the Basic variety to avoid breaking his- 5868 torical applications. 5869 The use of a leading circumflex in the regular expression is unspecified because 5870 many historical implementations have treated it as special, despite their system 5871 documentation. For example,

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.22 expr — Evaluate arguments as an expression 427

5872 expr foo : ^foo expr ^foo : ^foo 5873 return 3 and 0, respectively, on those systems; their documentation would imply 5874 the reverse. Thus, the anchoring condition is left unspecified to avoid breaking 5875 historical scripts relying on this undocumented feature.

5876 4.23 false — Return false value

5877 4.23.1 Synopsis 5878 false

5879 4.23.2 Description 5880 The false utility shall return with a nonzero exit code.

5881 4.23.3 Options 5882 None.

5883 4.23.4 Operands 5884 None.

5885 4.23.5 External Influences 5886 4.23.5.1 Standard Input 5887 None. 5888 4.23.5.2 Input Files 5889 None. 5890 4.23.5.3 Environment Variables 5891 None. 5892 4.23.5.4 Asynchronous Events 5893 Default.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

428 4 Execution Environment Utilities