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Abstract

turnstile is a class based on article.cls, to be used for typesetting articles.
Among other uses, the turnstile sign is used for denoting a consequence
relation, related to a given logic, between collections of formulas and formu-
las. Many logicians have complaint the lack of a LATEX routine for issuing
turnstile signs, in any of the forms it could arise.

Contents

1 Introduction

In this package some routines are provided for issuing the turnstile sign, nearly
in all ways it could be utilized, from syntactical consequence to semantical conse-
quence and forcing. A turnstile sign is usually composed of two lines, a horizontal
one and a vertical one. Each of them can be single, double or triple, depending
on the type of consequence relation someone wants to represent.

2 User macros

Below the turnstile sign it is usually put the name of a given logic, whereas,
sometimes, some complementary information above it. The size of the expressions
located below or above the turnstile sign determines its width and, of course, the
length of its horizontal line.

3 Code

Identidication of the package and use of the package ifthen.
1 \RequirePackage{ifthen}
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3.1 Macro: \newlength

The macro \newlength{〈command〉} can be used to specify the space parameter.\newlength

3.1.1 Internal Commands

The width of the expression to be located below the turnstile sign.\firstwidth

2 \newlength{\firstwidth}

The width of the expression to be located above the turnstile sign.\secondwidth

3 \newlength{\secondwidth}

The extra length of the horizontal line to be put before and after the greatest\extrawidth

expression.
4 \newlength{\extrawidth}

The length of the horizontal line when no expression is put below and above.\leasturnstilewidth

5 \newlength{\leasturnstilewidth}

The length of the horizontal line.\turnstilewidth

6 \newlength{\turnstilewidth}

The length of the vertical line.\turnstileheight

7 \newlength{\turnstileheight}

The thickness of the dashes used to compose the lines of the turnstile sign.\dashthickness

8 \newlength{\dashthickness}

The standard distance between two dashes in a double or triple line of the\ddashthickness

turnstile sign.
9 \newlength{\ddashthickness}

The vertical distance for lifting up the expression to be located above the\raiseup

turnstile sign.
10 \newlength{\raiseup}

The vertical distance for lifting down the expression to be located below the\raisedown

turnstile sign.
11 \newlength{\raisedown}

The very short distance for lifting up or down an expression, depending if the\tinyverdistance

horizontal line is single, double or triple, and from the standard thickness of the
dash used for composition of any line of the turnstile sign.
12 \newlength{\tinyverdistance}

The distance between the expression located above or below and the horizontal\verdistance

line.
13 \newlength{\verdistance}

The vertical distance in which the final composition of the turnstile will be lift.\lift

14 \newlength{\lift}

It is only an auxiliary length variable.\lengthvar

15 \newlength{\lengthvar}
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3.2 Macro: \newsavebox

\newsavebox{〈command〉} is used to store any expression which composes the\newsavebox

turnstile sign, including the complete turnstile sign.

3.2.1 Internal Commands

It contains the expression to be located below the turnstile sign.\first

16 \newsavebox{\first}

It contains the expression to be located above the turnstile sign.\second

17 \newsavebox{\second}

It contains the final composition of the turnstile sign, before eventually adding\turnstilebox

horizontal spaces before and after it, depending if it will be used as a binary
relation.
18 \newsavebox{\turnstilebox}

3.3 Macro: \makever

\makever{〈command〉}[〈params〉] \makever is a routine used by \turnstile\makever

command, which composes a vertical line for the turnstile sign (some turnstile
signs can have two vertical lines: one before and one after the horizontal line). It
uses four arguments. The first one informs the kind of the line, “n” for no dash,
“s” for a single line, “d” for a double line, and “t” for a triple line; the second
one informs the thickness of a dash; the third one the height of the vertical line;
and finally the fourth one the distance between two adjacent vertical dashes. Of
course, \makever draws nothing if the first argument equals “n”.

19 \newcommand{\makever}[4]

20 {\ifthenelse{\equal{#1}{s}}{\rule[-0.5#3]{#2}{#3}}{}

21 \ifthenelse{\equal{#1}{d}}{\rule[-0.5#3]{#2}{#3}

22 \hspace{#4}

23 \rule[-0.5#3]{#2}{#3}}{}

24 \ifthenelse{\equal{#1}{t}}{\rule[-0.5#3]{#2}{#3}

25 \hspace{#4}

26 \rule[-0.5#3]{#2}{#3}

27 \hspace{#4}

28 \rule[-0.5#3]{#2}{#3}}{}}

3.4 Macro: \makehor

\makehor{〈command〉}[〈params〉] \makehor is also a routine used by \turnstile\makehor

command, which composes the horizontal line of the turnstile sign. It uses four
arguments. The first one informs the kind of the line, “n” for no dash, “s” for a
single line, “d” for a double line, and “t” for a triple line; the second one informs the
thickness of a dash; the third one the length of the horizontal line, and finally the
fourth one the distance between two adjacent horizontal dashes. \makehor only
advances an horizontal space of \turnstilewidth if the first argument equals “n”,
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for at least providing space for the two expressions which must be located below
and above the turnstile sign.

29 \newcommand{\makehor}[4]

30 {\ifthenelse{\equal{#1}{n}}{\hspace{#3}}{}

31 \ifthenelse{\equal{#1}{s}}{\rule[-0.5#2]{#3}{#2}}{}

32 \ifthenelse{\equal{#1}{d}}{\setlength{\lengthvar}{#2}

33 \addtolength{\lengthvar}{0.5#4}

34 \rule[-\lengthvar]{#3}{#2}

35 \hspace{-#3}

36 \rule[0.5#4]{#3}{#2}}{}

37 \ifthenelse{\equal{#1}{t}}{\setlength{\lengthvar}{1.5#2}

38 \addtolength{\lengthvar}{#4}

39 \rule[-\lengthvar]{#3}{#2}

40 \hspace{-#3}

41 \rule[-0.5#2]{#3}{#2}

42 \hspace{-#3}

43 \setlength{\lengthvar}{0.5#2}

44 \addtolength{\lengthvar}{#4}

45 \rule[\lengthvar]{#3}{#2}}{}}

3.5 Macro: \turnstile

\turnstile{〈6 〉}[〈params〉] \turnstile draws a turnstile sign together with its\turnstile

accompanying expressions.
The first argument is optional, it informs the size by which the internal expres-

sions must be displayed, “d” for displayed formulas, “t” for text formulas, “s” for
first subscript or superscript formulas, and “ss” for later subscript or superscript
formulas. The default value is “s”. The result of applying “t” or “d” is the same,
except if there is a mathematical sign in the fourth or fifth argument issued in
distinct ways, depending if it is inside text formulas or displayed formulas.

The second argument informs the kind of the vertical line which precedes the
horizontal line, “s” for a single one, “d” for a double one, “t” for a triple one and
“n” when no line is drawn before the horizontal line.

The third argument provides the kind of the horizontal line, in an analogous
way.

The fourth and fifth arguments provide respectively the expressions to be
placed below and above the turnstile sign, whereon both these expressions are
converted to the size specified by the first argument.

Finally, the sixth argument informs the kind of the closing vertical line, if it
exists, also in an analogous way that it is done for the second and third arguments.

46 \newcommand{\turnstile}[6][s]

47 {\ifthenelse{\equal{#1}{d}}

48 {\sbox{\first}{$\displaystyle{#4}$}

49 \sbox{\second}{$\displaystyle{#5}$}}{}

50 \ifthenelse{\equal{#1}{t}}

51 {\sbox{\first}{$\textstyle{#4}$}

52 \sbox{\second}{$\textstyle{#5}$}}{}
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53 \ifthenelse{\equal{#1}{s}}

54 {\sbox{\first}{$\scriptstyle{#4}$}

55 \sbox{\second}{$\scriptstyle{#5}$}}{}

56 \ifthenelse{\equal{#1}{ss}}

57 {\sbox{\first}{$\scriptscriptstyle{#4}$}

58 \sbox{\second}{$\scriptscriptstyle{#5}$}}{}

59 \setlength{\dashthickness}{0.111ex}

60 \setlength{\ddashthickness}{0.35ex}

61 \setlength{\leasturnstilewidth}{0.8em}

62 \setlength{\extrawidth}{0.2em}

63 \ifthenelse{%

64 \equal{#3}{n}}{\setlength{\tinyverdistance}{0ex}}{}

65 \ifthenelse{%

66 \equal{#3}{s}}{\setlength{\tinyverdistance}{0.5\dashthickness}}{}

67 \ifthenelse{%

68 \equal{#3}{d}}{\setlength{\tinyverdistance}{0.5\ddashthickness}

69 \addtolength{\tinyverdistance}{\dashthickness}}{}

70 \ifthenelse{%

71 \equal{#3}{t}}{\setlength{\tinyverdistance}{1.5\dashthickness}

72 \addtolength{\tinyverdistance}{\ddashthickness}}{}

73 \setlength{\verdistance}{0.4ex}

74 \settoheight{\lengthvar}{\usebox{\first}}

75 \setlength{\raisedown}{-\lengthvar}

76 \addtolength{\raisedown}{-\tinyverdistance}

77 \addtolength{\raisedown}{-\verdistance}

78 \settodepth{\raiseup}{\usebox{\second}}

79 \addtolength{\raiseup}{\tinyverdistance}

80 \addtolength{\raiseup}{\verdistance}

81 \setlength{\lift}{0.8ex}

82 \settowidth{\firstwidth}{\usebox{\first}}

83 \settowidth{\secondwidth}{\usebox{\second}}

84 \ifthenelse{\lengthtest{\firstwidth = 0ex}

85 \and

86 \lengthtest{\secondwidth = 0ex}}

87 {\setlength{\turnstilewidth}{\leasturnstilewidth}}

88 {\setlength{\turnstilewidth}{2\extrawidth}

89 \ifthenelse{\lengthtest{\firstwidth < \secondwidth}}

90 {\addtolength{\turnstilewidth}{\secondwidth}}

91 {\addtolength{\turnstilewidth}{\firstwidth}}}

92 \setlength{\turnstileheight}{3ex}

93 \sbox{\turnstilebox}

94 {\raisebox{\lift}{\ensuremath{

95 \makever{#2}{\dashthickness}{\turnstileheight}{\ddashthickness}

96 \makehor{#3}{\dashthickness}{\turnstilewidth}{\ddashthickness}

97 \hspace{-\turnstilewidth}

98 \raisebox{\raisedown}

99 {\makebox[\turnstilewidth]{\usebox{\first}}}

100 \hspace{-\turnstilewidth}

101 \raisebox{\raiseup}

102 {\makebox[\turnstilewidth]{\usebox{\second}}}
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103 \makever{#6}{\dashthickness}{\turnstileheight}{\ddashthickness}}}}

104 \mathrel{\usebox{\turnstilebox}}}

3.6 Macro: \??tstile , \???tstile
Next some more new commands are provided for getting easier the calling of\??tstile

\???tstile \turnstile command. Before the string “tstile” of any of these commands it can
be placed a string with two \?? or three \??? letters. These letters indicate the
kind of the lines to be successively drawn; they can be “n”, “s”, “d” or “t”. The
letter “n” informs that the line is empty, the letter “s” that the line is single, the
letter “d” that the line is double, and finally “t” indicates that the line is triple.

The corresponding commands for the two lettered strings provide the most
common turnstile signs, in which is not drawn a second vertical line following the
horizontal line. The first letter of these strings indicates the kind of the vertical
line and the second the kind of the horizontal line to be drawn after the vertical
line. The three lettered strings can contain any of the letters “n”, “s”, “d” and
“t”, with the restriction that the last letter must be distinct from “n”, because
the case in which the third line is empty is already dealt by the commands with
two lettered strings preceding “tstile”. The first letter informs the kind of the first
vertical line, the second the kind of the horizontal line, and finally the third letter
the kind of the second vertical line. Below there are the commands providing
turnstile signs with a vertical line followed by a horizontal line, whereon any of
these two lines can be empty, and the commands providing turnstile signs with a
second vertical line, besides the first one, whereon the first two lines can be empty,
but the second vertical line is not empty.

All these commands have three arguments, whereon the first one is optional.
The first argument is optional, it informs the size by which the internal expres-

sions must be displayed, “d” for displayed formulas, “t” for text formulas, “s” for
first subscript or superscript formulas, and “ss” for later subscript or superscript
formulas. The default value is “s”. The result of applying “t” or “d” is the same,
except if there is a mathematical sign in the second or third argument issued in
distinct ways, depending if it is inside text formulas or displayed formulas.

The second and third arguments provide respectively the expressions to be
placed below and above the turnstile sign, whereon both these expressions are
converted to the size specified by the first argument.

105 \newcommand{\nntstile}[3][s]{\turnstile[#1]{n}{n}{#2}{#3}{n}}

106 \newcommand{\nststile}[3][s]{\turnstile[#1]{n}{s}{#2}{#3}{n}}

107 \newcommand{\ndtstile}[3][s]{\turnstile[#1]{n}{d}{#2}{#3}{n}}

108 \newcommand{\nttstile}[3][s]{\turnstile[#1]{n}{t}{#2}{#3}{n}}

109

110 \newcommand{\sntstile}[3][s]{\turnstile[#1]{s}{n}{#2}{#3}{n}}

111 \newcommand{\sststile}[3][s]{\turnstile[#1]{s}{s}{#2}{#3}{n}}

112 \newcommand{\sdtstile}[3][s]{\turnstile[#1]{s}{d}{#2}{#3}{n}}

113 \newcommand{\sttstile}[3][s]{\turnstile[#1]{s}{t}{#2}{#3}{n}}

114

115 \newcommand{\dntstile}[3][s]{\turnstile[#1]{d}{n}{#2}{#3}{n}}
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116 \newcommand{\dststile}[3][s]{\turnstile[#1]{d}{s}{#2}{#3}{n}}

117 \newcommand{\ddtstile}[3][s]{\turnstile[#1]{d}{d}{#2}{#3}{n}}

118 \newcommand{\dttstile}[3][s]{\turnstile[#1]{d}{t}{#2}{#3}{n}}

119

120 \newcommand{\tntstile}[3][s]{\turnstile[#1]{t}{n}{#2}{#3}{n}}

121 \newcommand{\tststile}[3][s]{\turnstile[#1]{t}{s}{#2}{#3}{n}}

122 \newcommand{\tdtstile}[3][s]{\turnstile[#1]{t}{d}{#2}{#3}{n}}

123 \newcommand{\tttstile}[3][s]{\turnstile[#1]{t}{t}{#2}{#3}{n}}

124

125 \newcommand{\nnststile}[3][s]{\turnstile[#1]{n}{n}{#2}{#3}{s}}

126 \newcommand{\nsststile}[3][s]{\turnstile[#1]{n}{s}{#2}{#3}{s}}

127 \newcommand{\ndststile}[3][s]{\turnstile[#1]{n}{d}{#2}{#3}{s}}

128 \newcommand{\ntststile}[3][s]{\turnstile[#1]{n}{t}{#2}{#3}{s}}

129

130 \newcommand{\nndtstile}[3][s]{\turnstile[#1]{n}{n}{#2}{#3}{d}}

131 \newcommand{\nsdtstile}[3][s]{\turnstile[#1]{n}{s}{#2}{#3}{d}}

132 \newcommand{\nddtstile}[3][s]{\turnstile[#1]{n}{d}{#2}{#3}{d}}

133 \newcommand{\ntdtstile}[3][s]{\turnstile[#1]{n}{t}{#2}{#3}{d}}

134

135 \newcommand{\nnttstile}[3][s]{\turnstile[#1]{n}{n}{#2}{#3}{t}}

136 \newcommand{\nsttstile}[3][s]{\turnstile[#1]{n}{s}{#2}{#3}{t}}

137 \newcommand{\ndttstile}[3][s]{\turnstile[#1]{n}{d}{#2}{#3}{t}}

138 \newcommand{\ntttstile}[3][s]{\turnstile[#1]{n}{t}{#2}{#3}{t}}

139

140 \newcommand{\snststile}[3][s]{\turnstile[#1]{s}{n}{#2}{#3}{s}}

141 \newcommand{\ssststile}[3][s]{\turnstile[#1]{s}{s}{#2}{#3}{s}}

142 \newcommand{\sdststile}[3][s]{\turnstile[#1]{s}{d}{#2}{#3}{s}}

143 \newcommand{\stststile}[3][s]{\turnstile[#1]{s}{t}{#2}{#3}{s}}

144

145 \newcommand{\sndtstile}[3][s]{\turnstile[#1]{s}{n}{#2}{#3}{d}}

146 \newcommand{\ssdtstile}[3][s]{\turnstile[#1]{s}{s}{#2}{#3}{d}}

147 \newcommand{\sddtstile}[3][s]{\turnstile[#1]{s}{d}{#2}{#3}{d}}

148 \newcommand{\stdtstile}[3][s]{\turnstile[#1]{s}{t}{#2}{#3}{d}}

149

150 \newcommand{\snttstile}[3][s]{\turnstile[#1]{s}{n}{#2}{#3}{t}}

151 \newcommand{\ssttstile}[3][s]{\turnstile[#1]{s}{s}{#2}{#3}{t}}

152 \newcommand{\sdttstile}[3][s]{\turnstile[#1]{s}{d}{#2}{#3}{t}}

153 \newcommand{\stttstile}[3][s]{\turnstile[#1]{s}{t}{#2}{#3}{t}}

154

155 \newcommand{\dnststile}[3][s]{\turnstile[#1]{d}{n}{#2}{#3}{s}}

156 \newcommand{\dsststile}[3][s]{\turnstile[#1]{d}{s}{#2}{#3}{s}}

157 \newcommand{\ddststile}[3][s]{\turnstile[#1]{d}{d}{#2}{#3}{s}}

158 \newcommand{\dtststile}[3][s]{\turnstile[#1]{d}{t}{#2}{#3}{s}}

159

160 \newcommand{\dndtstile}[3][s]{\turnstile[#1]{d}{n}{#2}{#3}{d}}

161 \newcommand{\dsdtstile}[3][s]{\turnstile[#1]{d}{s}{#2}{#3}{d}}

162 \newcommand{\dddtstile}[3][s]{\turnstile[#1]{d}{d}{#2}{#3}{d}}

163 \newcommand{\dtdtstile}[3][s]{\turnstile[#1]{d}{t}{#2}{#3}{d}}

164

165 \newcommand{\dnttstile}[3][s]{\turnstile[#1]{d}{n}{#2}{#3}{t}}
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166 \newcommand{\dsttstile}[3][s]{\turnstile[#1]{d}{s}{#2}{#3}{t}}

167 \newcommand{\ddttstile}[3][s]{\turnstile[#1]{d}{d}{#2}{#3}{t}}

168 \newcommand{\dtttstile}[3][s]{\turnstile[#1]{d}{t}{#2}{#3}{t}}

169

170 \newcommand{\tnststile}[3][s]{\turnstile[#1]{t}{n}{#2}{#3}{s}}

171 \newcommand{\tsststile}[3][s]{\turnstile[#1]{t}{s}{#2}{#3}{s}}

172 \newcommand{\tdststile}[3][s]{\turnstile[#1]{t}{d}{#2}{#3}{s}}

173 \newcommand{\ttststile}[3][s]{\turnstile[#1]{t}{t}{#2}{#3}{s}}

174

175 \newcommand{\tndtstile}[3][s]{\turnstile[#1]{t}{n}{#2}{#3}{d}}

176 \newcommand{\tsdtstile}[3][s]{\turnstile[#1]{t}{s}{#2}{#3}{d}}

177 \newcommand{\tddtstile}[3][s]{\turnstile[#1]{t}{d}{#2}{#3}{d}}

178 \newcommand{\ttdtstile}[3][s]{\turnstile[#1]{t}{t}{#2}{#3}{d}}

179

180 \newcommand{\tnttstile}[3][s]{\turnstile[#1]{t}{n}{#2}{#3}{t}}

181 \newcommand{\tsttstile}[3][s]{\turnstile[#1]{t}{s}{#2}{#3}{t}}

182 \newcommand{\tdttstile}[3][s]{\turnstile[#1]{t}{d}{#2}{#3}{t}}

183 \newcommand{\ttttstile}[3][s]{\turnstile[#1]{t}{t}{#2}{#3}{t}}

Well, we think you took everything. Enjoy using turnstile!
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