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Ways to handle expressions:

=====================================================================

Situations where the shell does NOT interpret command line arguments

as elements of an arithmetic or logical expression:

=====================================================================

SIMPLE COMMANDS

===============

expr [ arg1 ... ]

     expr is a UNIX utility.

     The total set of args must represent a valid expression.

     EACH arg is interpreted normally by the shell.  (I.e., the args

     are NOT evaluated in an arithmetic or condtional context).

     Generally this means variables must be properly dereferenced, and

     any shell metacharacters must be properly quoted to be passed

     through to expr.

     Each operator and operand must be a single argument.  Thus:


  expr 1 + 1

     will work, whereas


  expr 1+1

     will not, as expr receives a *single* argument "1+1", which it

     interprets to be a string.

     Each arg is considered to be a string.  expr will (attempt to)

     convert a string to a number as appropriate for arithmetic operators.

     Expression types:


Arithmetic


Logical


String matching

     Operators


Arithmetic (integer only)


        +, -, *, /, %



Note no exponentiation.

 
Logical



Arithmetic comparisons




=, !=, >, >=, <, <=




NOTE use of "=" rather than "==".



Logical comparisons




&, |




NOTE no "not".


String matching


       :

      stdout: result of evaluating the expression.



Logical expression:




Result of expr evaluated, or zero (meaning FALSE).




Note ZERO means FALSE; nonzero means TRUE;




this is the REVERSE of the shell



Arithmetic expression:




Result.



String matching:




number of bytes matched


        A single string (no operators)




The string.

      Exit status:



0 if result was NON-zero



1 if result was ZERO



2 error



Note this is the REVERSE of the result of a logical



comparison sent to stdout, but is consistent with



other shell commands.

test [ arg1 ... ]

[ [arg1 ... ] ]

     test is BOTH a UNIX utility, AND a shell built-in for sh, csh,

     ksh, bash, and probably most others.

     By default you will get the shell built-in version of test, which

     varies somewhat from shell to shell.  If you use a path, or if

     you quote any character of the command name, you will get the

     utility and not the built-in.

     Args:

     The total set of args must represent a valid *conditional* expression.

     EACH arg is interpreted normally by the shell.  (I.e., the args

     are NOT evaluated in an arithmetic or condtional context).

     Generally this means variables must be properly dereferenced, and

     any shell metacharacters must be properly quoted to be passed

     through to test.

     Each operator and operand must be a single argument.  Thus:


  test a = b

     will work, whereas


  test a=b

     will not, as expr receives a *single* argument "1+1", which it

     interprets to be a string.  NOTE the latter expression is a

     special case and will ALWAYS return true - see below.

     Each arg is considered to be a string.  test will (attempt to)

     convert a string to a number as appropriate for arithmetic operators.

     Expression types:


logical expressions only


Operators:



Arithmetic comparison:




-eq, -ne, -gt, -ge, -lt, -le




NOTE differences from other syntaxes!




Specifically, =, ==, !=, <, >, etc. are NOT used.




Arguments to these operators must be a string




that can be converted to an integer value.



String comparison:



       =, !=



       Note these ALWAYS do string comparisons, so:




    test "12"  =  "+012"   # always false




    test "12" -eq "+012"   # always true



       Be sure to use *arithmetic* comparision



       operators when comparing numbers.



Logical




-a, -o, !




NOTE differences from other syntaxes!




Specifically, &, &&, |, || are not used.




The argumment(s) should be some expression




that evaluates to TRUE (0) or FALSE (nonzero).




NOTE: An arbitrary string as an argument to one of




these operators has the value of its string




length. Thus:





test foo
# always true





test foo -a bar
# always true





test foo -o bar
# always true





test ! foo
# always false





test ""

# always false





test

# always false



File queries




-e, -d, -z, -r,  ...




The argument to each of these must be a path/filename.


stdout: Nothing.


Exit status:


      0 (true)


      1 (false)


      Note a single arg will return 0 if its string length


      is NOT null, 1 otherwise.


      Note null expression always returns false, and is NOT


      an error.

COMPOUND COMMAND LISTS

======================

cmd1 [ arg1 ... ] &&  cmd2 [ arg2 ... ]

      "Process cmd2 ONLY if cmd1 succeeded".

cmd1 [ arg1 ... ] ||  cmd2 [ arg2 ... ]

      "Process cmd2 ONLY if cmd1 failed."

      These are not really considered to be expressions, even though

      they look and act rather like logical expressions.

      Args:

      cmd1 arg1 ...

      cmd2 arg2 ...

      Valid UNIX command lines, processed normally.

      stdout: Null (Though the cmds may produce output).

      status: return value of last commmand *executed*.

========================================================================

Situations where the shell DOES interpret arguments as elements of an

arithmetic or logical expression.

========================================================================

ARITHMETIC EVALUATION

---------------------

let  arg1 [ arg2 ... ]

(( arg1   [ , arg2 ...  ] ))

   "let" is a shell built-in available in ksh, bash, and probably most

   other derivatives of sh.  It is not available in sh.  It is not

   available or needed in csh and derivatives, as csh natively has the

   concept of expressions and thus doesn't need special utilities or built-ins

   to handle them.

   It is a generic expression evaluator.  It can evaluate an

   expression containing any mix of arithmetic, logical, and

   bit-operation operators.

   It cannot do string operations (substring, modify, copy, etc.) but

   ksh has other facilities to do those.

   Args:

   The total set of args must represent a complete *expression*.

   The result is interpreted as a number.

   NOTE that for the "let" command, each arg must represent a complete

   expression (can contain no whitespace).  Each arg also should not

   contain whitespace or metacharacters that could be interpreted by

   the shell.  In practice this means each expression (which may

   consist of multiple arguments) must be quoted, to force it to be a

   SINGLE argument.

   In the second format, each arg is interpreted in an arithmetic

   expression context.

   Thus each word is processed for command substitution, parameter

   expansion, arithmetic expansion, and quote removal.  This is

   equivalent to double-quoting each expression.

   The two syntaxes are otherwise identical.  Specifically:

       let "arg1 arg2 ..."

   is functionally identical to:

       (( arg1 arg2 ... ))

   Every arg is interpreted in an arithmetic expression context.  An

   arithmetic expression context can only contain the following:

       Numbers

       Identifers (whose values should be strings that can be

          converted to numbers)

       Operators (listed below)

   This means that any string which is not a number is interprted as a

   variable name, and the value of the variable is substituted in

   place of the name.  No preceding $ is needed (although it is allowed).

   If the value of the variable does not BEGIN with digits, the value is

   interpreted as '0' WITH NO ERROR MESSAGE.

   If the value BEGINS with digits but contains non-digit characters,

   you will get the message "bad number `(value)'".

   Operators:


Parentheses can be used anywhere to force precedence.


Arithmetic (calculations):



=, +, -, *, /, %



(No exponentiation)



Note "=" is an *arithmetic* assignment operator here, NOT a



comparison operator.  It cannot be used to assign



string values to a variable, but can be used to assign



numeric values.


Logical (comparisons)



Arithmetic comparisions:




==, !=, >, >=, <, <=




Note "==" is an arithmetic comparision




operator, NOT an assignment operator or string




comparison operator.


        Logical operators




&&, ||, !


Bitwise operations



~ (negate), <<, >>, &, |, ^ (xor)

   stdout:  nothing

   status: true (0) if (last) expression evaluates to nonzero;


   false otherwise.

CONDITIONAL EXPRESSION EVALUATION

---------------------------------

[[ arg ... ]]

   [[ ... ]] is a shell built-in available in ksh, bash, and probably most

   other derivatives of sh.  It is not available in sh.  It is not

   available or needed in csh and derivatives, as csh natively has the

   concept of expressions and thus doesn't need special utilities or built-ins

   to handle them.

   It is basically an improved version of the "test" command, with

   only one syntax.

   Args:

   Each word is processed in a conditional expression context.

   Thus each word is processed for command substitution, parameter

   expansion, arithmetic expansion, and quote removal.  This is

   equivalent to double-quoting each argument (NOT the entire expression).

   The following two syntaxes are essentially identical:

       test "arg1" "arg2" ...

       [[ arg1 arg2 ... ]]

   Every arg is interpreted in a conditional expression context.  A

   conditional expression context can only contain the following:

       Strings

       Conditional expression operators (listed below)

   This means that no string is interprted as a variable name, unless

   it is explicitly derefernced (preceded by a '$').

   A string used as an argument of an *arithmetic* comparison operator

   is automatically converted to a number.

   If the string does not BEGIN with digits, the value is

   interpreted as '0' WITH NO ERROR MESSAGE:


       [[ abc  == def ]]    # always false, string comparison


       [[ abc -eq def ]]    # always true, as each string




  
    #   converts to arithmetic ZERO

   If the value BEGINS with digits but contains non-digit characters,

   you will get the message "bad number `(value)'".

   Operators:


Arithmetic comparison:



-eq, -ne, -gt, -ge, -lt, -le



NOTE differences from other syntaxes!



Specifically, =, ==, !=, <, >, etc. are NOT



used FOR ARITHMETIC COMPARISONS.



Arguments to these operators must be a string



that can be converted to an integer value.


String/pattern comparison:


       string == pattern


       string != pattern


       Note that pattern matching is done, not just string


       matching as in "test".


       The patterns used are NOT regular expressions


       (unfortunately), but are composed using shell filename


       wildcards.


       Note these ALWAYS do string comparisons, so:



    [[ "12"  =  "+012" ]]   # always false



    [[ "12" -eq "+012" ]]   # always true


       Be sure to use *arithmetic* comparision


       operators when comparing numbers.


Logical



&&, ||, !



NOTE differences from "test" syntax, which uses "-a",



"-o", and "!".



The argumment(s) to these operators MUST be some



conditional expression composed of the operators



listed here.



NOTE: Unlike the "test" command, an arbitrary string



does NOT represent a conditonal expression.  Thus:





test foo
# syntax error





test foo && bar
# syntax error





test foo || bar
# syntax error





test ! foo
# syntax error





test ""

# syntax error





test

# syntax error



This prevents all of the nasty special cases and



problems that "test" has.


File queries



-e, -d, -z, -r,  ... (many more)



Here the following argument must be a path/filename.

   stdout:  Nothing.

   Exit status:

      0 (true) if result of expression is 0 (true)

      1 (false) if result of expression is nonzero (false).

ARITHMETIC SUBSTITUTION

-----------------------

Examples:


foo=$(( expr ))


test $(( count + 1 )) -gt $max_count


Arithmetic substitution is performed by the shell in almost


exactly the same way as parameter substitiion.


The expression is evaluated exactly as if it were the argument


to the "(( ... ))" command.


The resultant value replaces the arithmetic substitution


string in the generated command line.


Arithmetic substitution is performed after command and


parameter substitution, but before pathname expansion.

     stdout: null

     result:  value of arithmetic expression

