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Boost.Tribool

Introduction

The 3-state boolean library containsasingleclass, boost : : | ogi c¢: : t ri bool , along with support functions and operator overloads
that implement 3-state boolean logic.
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Boost.Tribool

Tutorial

Basic usage

Thetri bool classactslikethebuilt-inbool type, but for 3-state boolean logic. Thethree statesaret r ue, f al se, andi ndet er m
i nat e, where the first two states are equivalent to those of the C++ bool type and the last state represents an unknown boolean
value (that may bet r ue or f al se, we don't know).

Thetri bool classsupports conversion from bool values and literals along with itsown i ndet er ni nat e keyword:

tribool b(true);

b = fal se;

b = i ndeterm nate;
tribool b2(b);

tribool supports conversionsto bool for usein conditional statements. The conversion to bool will bet r ue when the value of
thetri bool isawaystrue, andf al se otherwise. Consequently, the following idiom may be used to determine which of the three
statesat ri bool currently holds:

tribool b = sonme_operation();
if (b) {
/'l bis true

}
else if (!'b) {
/] b is false

}
el se {
// b is indeterm nate

}
tri bool supportsthe 3-state logic operators! (negation), & (AND), and | | (OR), withbool andtri bool values. For instance:

tribool x = some_op();
tribool y = some_other_op();
if (x &&y) {

/1 both x and y are true

}
else if (I(x & vy)) {
/1 either x or y is false

}
el se {
/1l neither x nor y is false, but we don't know that both are true

i (xy) Ao

/] either x or y is true

}
}

Similarly, tri bool supports 3-state equality comparisons via the operators == and ! =. These operators differ from "normal"
equality operatorsin C++ because they return at ri bool , because potentially we might not know the result of a comparison (try to
comparet r ue and i ndet er mi nat e). For instance:

tribool x(true);
tribool y(indeterninate);

assert(x == x); // okay, x == x returns true
assert(x == true); // okay, can conpare tribools and bools
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Thei ndet er mi nat e keyword (representing thei ndet er ni nat e t ri bool value) doubles as afunction to check if the value of a
tribool isindeterminate, e.g.,

tribool x = try_to_do_something_tricky();
if (indeterm nate(x)) {
/1 value of x is indetermnate

}

el se {
/1 report success or failure of x

}

Renaming the indeterminate state

Users may introduce additional keywords for the indeterminate value in addition to the implementation-supplied i ndet er ni nat e
using the BOOST_TRI BOOL_THI RD_STATE macro. For instance, the following macro instantiation (at the global scope) will introduce
the keyword naybe as asynonym for i ndet er ni nat e (also residing in the boost namespace):

BOOST_TRI BOOL_THI RD_STATE( maybe)
tribool x = maybe
if (maybe(x)) { /* ... *I }

tribool INPUt/OUtpUL

tri bool objects may beread from and written to streams by including the boost / | ogi ¢/ tri bool _i 0. hpp header in a manner
very similar tobool values. Whenthebool al pha flagisnot set on theinput/output stream, theintegral valuesO0, 1, and 2 correspond
totribool vauesfal se,true,andi ndetern nat e, respectively. When bool al pha is set on the stream, arbitrary strings can
be used to represent the three values, the default being "false”, "true", and "indeterminate”. For instance:

tribool x;
cin > x; [/ Type "0", "1", or "2" to get false, true, or indetermnate
cout << bool al pha << x; // Produces "false", "true", or "indeterm nate"

tribool input and output is sensitive to the stream'’s current locale. The strings associated with false and true values are contained
inthestandard st d: : nunpunct facet, and the string naming theindeterminate typeiscontained inthei ndet er mi nat e_nane facet.
To replace the name of the indeterminate state, you need to imbue your stream with alocal containing ai ndet er m nat e_nane
facet, eg.:

BOOST_TRI BOOL_THI RD_STATE( maybe)

| ocal e gl obal

| ocal e test | ocal e(gl obal, new i ndeterm nat e_nanme<char >("naybe"));
cout.inbue(test_local e);

tribool x(maybe);

cout << bool al pha << x << endl; // Prints "maybe"

If you C++ standard library implementation does not support locales, t ri bool input/output will still work, but you will be unable
to customize the strings printed/parsed when bool al pha is set.
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Reference

Header <boost/logic/tribool.hpp>

BOOST_TRI BOOL_TH RD_STATE( Nane)

nanespace boost {
nanespace logic {
class tribool;

bool indeterm nate(tribool,

tribool operator!(tribool);
tribool operator&&(tribool, tribool);
tribool operatoré&&(tribool, bool);
tri bool operatoré&& bool, tribool);
tribool operator&&(indeterm nate_keyword_t, tribool);
tribool operator&&(tribool, indeterm nate_keyword_ t);
tribool operator||(tribool, tribool);
tribool operator||(tribool, bool);
tribool operator||(bool, tribool);
tribool operator||(indeterm nate_keyword_t, tribool);
tribool operator||(tribool, indeterm nate_keyword_t);
tribool operator==(tribool, tribool);
tribool operator==(tribool, bool);
tri bool operator==(bool, tribool);
tri bool operator==(indeterm nate_keyword_t, tribool);
tribool operator==(tribool, indeterm nate_keyword_t);
tribool operator!=(tribool, tribool);
tribool operator!=(tribool, bool);
tribool operator!=(bool, tribool);
tribool operator!=(indeterm nate_keyword_t, tribool);
tribool operator!=(tribool, indeterm nate_keyword_t);
}
}
Class tribool

boost::logic::tribool — A 3-state boolean type.

unspeci fied = unspecified);
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Synopsis
/1 I'n header: <boost/|ogic/tribool.hpp>

class tribool {
publi c:
enum val ue_t;
/'l construct/copy/destruct
tribool ();
tribool (bool);
tribool (i ndeterm nate_keyword_t);

/1 public nmenber functions
operator safe_bool () const;

/1 public data nenbers
enum boost::logic::tribool::value_t val ue;

Description
3-state boolean values are either true, false, or indeterminate.

tri bool public construct/copy/destruct
tribool ();

Construct a new 3-state boolean value with the value 'false'.

Throws: Will not throw.
tribool (bool initial_value);

Construct a new 3-state boolean value with the given boolean value, which may bet r ue or f al se.

Throws: Will not throw.
tribool (i ndeterm nate_keyword_t);

Construct a new 3-state boolean value with an indeterminate val ue.
Throws: Will not throw.

tri bool public member functions
operator safe_bool () const;

Use a 3-state boolean in a boolean context. Will evaluate true in a boolean context only when the 3-state boolean is definitely

true.
Returns: trueif the 3-state boolean is true, false otherwise
Throws: Will not throw.
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Type value_t

boost::logic::tribool::value_t
Synopsis
/1 1In header: <boost/|ogic/tribool.hpp>

enum value_t { false_value, true_val ue, indeterm nate_val ue };

Description

The actual stored value in this 3-state boolean, which may be false, true, or indeterminate.

Function indeterminate

boost::logic::indeterminate — Keyword and test function for the indeterminate tribool value.
Synopsis
/1 I'n header: <boost/logic/tribool.hpp>

bool indeterm nate(tribool x, unspecified dunmmy = unspecified);

Description
Thei ndet er mi nat e function hasadual role. It'sfirst roleis as a unary function that tells whether the tribool valueisin the "inde-
terminate” state. It's second role is as a keyword representing the indeterminate (just like "true" and "false" represent the true and

false states). If you do not like the name "indeterminate”, and would prefer to use a different name, see the macro BOOST_TRI -
BOOL_THI RD_STATE

Returns: Xx.value == tribool::indeterni nate_val ue
Throws: Will not throw.

Function operator!

boost::logic::operator! — Computes the logical negation of atribool.
Synopsis

/1 1I'n header: <boost/|ogic/tribool.hpp>

tribool operator!(tribool x);

Description

Returns: the logical negation of the tribool, according to the table:
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Throws:

false true
true false
indeterminate indeterminate

Will not throw.

Function operator&&

boost::logic::operator& & — Computes the logical conjuction of two tribools.

Synopsis

/1 I'n header: <boost/|ogic/tribool.hpp>

tribool operatoré&&(tribool x, tribool y);
tribool operator&&(tribool x, bool y);
tri bool operatoré&& bool x, tribool y);
tri bool operator&&(indeterm nate_keyword_t, tribool x);
tribool operator&&(tribool x, indeterm nate_keyword_t);
Description
Returns: the result of logically ANDing the two tribool values, according to the following table:
&& false true
false fase false
true fase true
indeterminate fase indeterminate
Throws: Will not throw.

Function operator||

boost::logic::operator|| — Computes the logical disjunction of two tribools.

Synopsis

/1 I'n header: <boost/logic/tribool.hpp>

tribool
tribool
tribool
tribool
tribool

operator || (tribool x, tribool y);

operator || (tribool x, bool y);

operator || (bool x, tribool y);

operator|| (i ndeterm nate_keyword_t, tribool x);
operator||(tribool x, indeterm nate_keyword t);

indeterminate

fase

indeterminate

indeterminate
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Description

Returns: the result of logically ORing the two tribool values, according to the following table:

|| false true indeter minate
false false true indeterminate
true true true true
indeterminate indeterminate true indeterminate
Throws: Will not throw.
Function operator==
boost::logic::operator== — Compare tribools for equality.
Synopsis
/'l 1In header: <boost/|ogic/tribool.hpp>
tribool operator==(tribool x, tribool y);
tribool operator==(tribool x, bool y);
tri bool operator==(bool x, tribool y);
tribool operator==(indeterm nate_keyword_t, tribool x);
tribool operator==(tribool x, indeterm nate_keyword_t);
Description
Returns: the result of comparing two tribool values, according to the following table:
== false true indeterminate
false true false indeterminate
true false true indeterminate
indeterminate indeterminate indeterminate indeterminate
Throws: Will not throw.
Function operator!=
boost::logic::operator!= — Compare tribools for inequality.
9
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Synopsis
/1 I'n header: <boost/|ogic/tribool.hpp>

tribool operator!=(tribool x, tribool y);

tribool operator!=(tribool x, bool y);

tribool operator!=(bool x, tribool y);

tribool operator!=(indeterm nate_keyword_t, tribool x);
tribool operator!=(tribool x, indeterm nate_keyword_t);

Description
Returns: the result of comparing two tribool values for inequality, according to the following table:
= false true indeter minate
false false true indeterminate
true true false indeterminate
indeterminate indeterminate indeterminate indeterminate
Throws: Will not throw.

Macro BOOST_TRIBOOL_THIRD STATE

BOOST_TRIBOOL_THIRD_STATE — Declare anew name for the third state of atribool.
Synopsis

/1 1I'n header: <boost/|ogic/tribool.hpp>

BOOST_TRI BOOL_TH RD_STATE( Nane)

Description

Use this macro to declare a new name for the third state of atribool. This state can have any number of new names (in addition to
i ndet er mi nat e), al of which will be equivalent. The new name will be placed in the namespace in which the macro is expanded.

Example: BOOST_TRIBOOL_THIRD_STATE(true_or_false)

tribool x(true_or_false); // potentially set x if (true_or_false(x)) { // don't know what x is}
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Header <boost/logic/tribool_fwd.hpp>

Header <boost/logic/tribool_io.hpp>

nanespace boost {
nanespace logic {
t enpl at e<t ypenane Char T> cl ass i ndet er m nat e_nane;
t enpl at e<t ypenane T>
std::basic_string< T > get_default_indeterm nate_nane();

/'l Returns the character string "indeterm nate".
tenpl at e<>
std:: basic_string< char > get_default_indeterm nate_nane<char >();

/1 Returns the wi de character string L"indeterm nate".
tenpl at e<>
std:: basic_string< wchar_t > get_default_indeterni nate_name<wchar _t >();
tenpl at e<typenane CharT, typenane Traits>
std:: basic_ostrean< CharT, Traits > &
operator<<(std::basic_ostrean< CharT, Traits > & tribool);
tenpl at e<typenane CharT, typenane Traits>
std:: basic_ostrean< CharT, Traits > &
operator<<(std::basic_ostream< CharT, Traits > & unspecified);
tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & tribool &);

Class template indeterminate_name

boost::logic::indeterminate_name — A locale facet specifying the name of the indeterminate value of atribool.
Synopsis

/'l I'n header: <boost/|ogic/tribool _io.hpp>

t enpl at e<t ypenane Char T>
class indeterm nate_nane : public facet, private noncopyable {
public:

/'l types

typedef CharT char _type;

typedef std::basic_string< CharT > string_type;

/'l construct/copy/ destruct
i ndet erm nate_nane() ;
explicit indeterm nate_name(const string_type & ;

/'l public menmber functions
string_type nanme() const;

/'l public data nmenbers
static std::locale::idid; // Uniquily identifies this facet with the |ocale.

11
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Description

The facet is used to perform I/O on tribool values when st d: : bool al pha has been specified. This classtemplate is only available
if the C++ standard library implementation supports locales.

i ndet er mi nat e_name public construct/copy/destruct
i ndet ernmi nat e_nane() ;
Construct the facet with the default name.
explicit indeterm nate_name(const string_type & initial_nane);

Construct the facet with the given name for the indeterminate value.

i ndet er mi nat e_nanme public member functions
string_type name() const;

Returns the name for the indeterminate value.

Function template get_default_indeterminate_name

boost::logic::get_default_indeterminate_name— Returnsastring containing the default name for theindeterminate val ue of atribool
with the given character type T.

Synopsis
/'l I'n header: <boost/logic/tribool io.hpp>

tenpl at e<typenane T> std::basic_string< T > get_default_indeterni nate_nanme();

Description

This routine is used by the input and output streaming operators for tribool when there is no locale support or the stream's locale
does not contain thei ndet er m nat e_nane facet.

Function template operator<<

boost::logic::operator<< — Writes the value of atribool to a stream.
Synopsis
/'l 1n header: <boost/| ogic/tribool _io.hpp>

tenpl at e<typenane CharT, typenanme Traits>
std:: basic_ostrean< CharT, Traits > &
operator<<(std::basic_ostreamx CharT, Traits > & out, tribool x);

Description

When the value of x iseither t r ue or f al se, thisroutine is semantically equivalent to:

12
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out << static_cast<bool >(x);

When x has an indeterminate value, it outputs either the integer value 2 (if (out . fl ags() & std::ios_base: : bool al pha)
== 0) or the name of the indeterminate value. The name of the indeterminate value comes from the i ndet er mi nat e_name facet
(if it is defined in the output stream's locale), or from the get_default_indeterminate_name function (if it is not defined in the locale
or if the C++ standard library implementation does not support locales).

Returns: out

Function template operator<<

boost::logic::operator<< — Writes the indeterminate tribool value to a stream.
Synopsis
/1 I'n header: <boost/logic/tribool _io.hpp>

tenpl at e<typenane CharT, typenanme Traits>
std:: basic_ostream< CharT, Traits > &
operator<<(std::basic_ostream< CharT, Traits > & out, unspecified);

Description

This routine outputs either the integer value 2 (if (out . fl ags() & std::ios_base:: bool al pha) == 0) or the name of the
indeterminate value. The name of the indeterminate value comesfromthei ndet er ni nat e_nane facet (if it isdefined in the output

stream'slocale), or from the get_default_indeterminate_name function (if it isnot defined in the locale or if the C++ standard library
implementation does not support locales).

Returns: out

Function template operator>>

boost::logic::operator>> — Reads a tribool value from a stream.
Synopsis
/'l 1n header: <boost/|ogic/tribool _io.hpp>

tenpl at e<typenane CharT, typenanme Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & in, tribool & x);

Description

When (out . fl ags() & std::ios_base:: bool al pha) == 0, thisfunction readsal ong value from the input streeami n and
converts that value to atribool. If that valueis 0, x becomesf al se; if itis1, x becomestr ue; if itis2, beconmes i ndet er ni ne;
otherwise, the operation fails (and the fail bit is set on the input streami n).

When (out. flags() & std::ios_base:: bool al pha) != 0, thisfunction first determines the names of the false, true, and
indeterminate values. The false and true names are extracted from the st d: : nunpunct facet of theinput stream'slocale (if the C++
standard library implementation supports locales), or from the def aul t _f al se_nanme and def aul t _t r ue_nane functions (if
thereisno locale support). Theindeterminate name is extracted from the appropriatei ndet er nmi nat e_nane facet (if itisavailable
intheinput stream’'slocale), or fromtheget _def aul t _i ndet er mi nat e_nane function (if the C++ standard library implementation

13
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does not support locales, or thei ndet er mi nat e_name facet is not specified for this locale object). The input is then matched to
each of these names, and the tribool x is assigned the value corresponding to the longest name that matched. If no name is matched
or al names are empty, the operation fails (and the fail bit is set on the input streami n).

Returns: in

14

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Tribool

Testsuite

Acceptance tests

Test

tribool_test.cpp
tribool_rename_test.cpp

tribool _io_test.cpp

Type

run

run

run

Description If failing...

Test al featuresof theboost : : 1 ogic: i tri -
bool class.

Test the wuse of the BOOST_TRI-
BOOL_THI RD_STATE macro.

Test tribool input/output.

15
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