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1 Outline

This package provides modern hrule (\mruleth), vrule (\mruletv), and \undernote internally

uses the two commands.

\mruleth[height=1pt, width=bcm, color=blue]

\mruleth[height=2pt, width=8cm, color=red, dash=true, dash-len=5pt, gap-len=3
ptl

This is \mruletv[height=\zw, depth=1.5\zw, width=1pt, color=green] a modern

vrule.

This is \mruletv[height=2\zw, width=1.5pt, color=orange, dash=true, dash-len

=2pt, gap-len=1pt] a dashed modern vrule.

This is under note. This uses \undernote{these commands}{\texttt{\

textbackslash mruleh} and \texttt{\textbackslash mrulev}} internally and

enables make flexible outputs.

This is | a modern vrule.

This is ¢ a dashed modern vrule.

This is under note. This uses these commands internally and enables make flexible out-

\mruleh and \mrulev

puts.




2 Acknowledgements / Credits

This package was inspired by discussions on TeX Forum concerning undernote-like constructions
using rules.

An improved approach was later presented by Mr. Yusuke Terada, which clarified several im-
plementation details.

The present package is a complete reimplementation and extension, introducing a generalized
rule-based engine, redesigned control flow, and additional features such as modern ruler integra-
tion and tcolorbox-based abstractions.

Any remaining errors or design decisions are entirely the responsibility of the author.

3 Note

This package only supports LuaLaTeX.

In this package, a unit \zw is used in many parts. It is Japanese standard unit, but it’s not
normal outside of Japan. When you encounter \zw in documemntations, please understand it as
1em. In detail, \zw and 1em is differnt when you use Japanese characters. But only when you use

alphabetic characters and numbers, the difference doesn’t matter.

4 |nstallation

Intput

\usepackage [<options>]{modernruler}

Detailed information regarding the options will be provided in a later section, specifically during

the explanation of the \undernote command.

5 Commands

5.1 \mruleth, \mruletv

In the first place, \mruleth and mruletv are extended \hrule and \vrule. You can use them like
this:

Intput

\mruleth[<keyvaloptions>]

\mruletv[<keyvaloptions>]




These commands share the same keys.

Key Type Default Description

width dim  Opt Width of the rule

height dim  Opt Height above the baseline
depth dim  Opt Depth below the baseline
color tl black Color of the rule

gap-color tl white Color of the gap segments
dash bool false Enables dashed line if true
dash-len dim  3pt Length of the dash segment

gap-len dim  2.5pt Length of the gap between dashes

The outputs are as follows:
Intput

\fboxsep=Opt\fboxrule=.1pt

\fbox{\mruleth[height=1pt, width=55pt, color=blue]}

\fbox{\mruleth[height=1pt, width=55pt, color=blue, dash=true]}
\fbox{\mruleth[height=1pt, width=57pt, color=blue, dash=truel}
\fbox{\mruleth[height=1pt, width=59pt, color=blue, dash=truel}

\fbox{\mruletv[width=1pt, height=55pt, color=bluel}

\fbox{\mruletv[width=1pt, height=55pt, color=blue, dash=true]}

\fbox{\mruletv[width=1pt, height=57pt, color=blue, dash=truel}
\fbox{\mruletv[width=1pt, height=59pt, color=blue, dash=true]}\bigskip

\mruleth[width=120pt, height=2pt, dash=true, dash-len=6pt, gap-len=6pt, color
=black, gap-color=cyan]\bigskip

\mruletv[width=3pt, height=50pt, dash=true, dash-len=8pt, gap-len=4pt, color=
yellow, gap-color=black]




Output

5.2 \undernote

This commands provides underlined annotation. There is some optional parameters which
Like this.
adjust the position of the annotation text.

Intput

\undernote<star option>[<number of lines to shift the note downward>]{<the

target phrase>}{<annotation>}[<style>]

In this single paragraph, we deliberately place many annotated terms to
stress-test the undernote mechanism, starting with a
\undernote{concept}{A brief explanation of the main concept}

that appears early in the line, followed closely by another\\
\undernote{idea}{A slightly longer explanatory note that is expected to
interact with nearby notes} to encourage horizontal overlap detection.
As the sentence continues, we insert a fixed-level annotation such as
\undernote [2] {method}{This note is forced onto the second vertical level}
to verify that manual level assignment overrides automatic stacking,
and later a short

\undernote{term}{Short note}

next to a much longer

\undernote*{expression}{This is a considerably longer explanatory note




designed to increase the occupied width and push subsequent notes
downward in the vertical stacking algorithm}.

Near the end of the paragraph, we add one more fixed example,
\undernote[3]{result}{A third-level note used to confirm deep stacking},
followed immediately by an automatic one,

\undernotex{observation}{This final note should be placed at a safe

vertical distance determined by the collision analysis performed

during the previous compilation run}.

Output

In this single paragraph, we deliberately place many annotated terms to stress-test the

undernote mechanism, starting with a concept that appears early in the line, followed
A brief explanation of the main concept

closely by another

idea to encourage horizontal overlap detection. As the sentence continues, we insert a

A slightly longer explanatory note that is expected to interact with nearby notes
fixed-level annotation such as method to verify that manual level assignment overrides
This note is forced onto the second vertical level

automatic stacking, and later a short term next to a much longer expression. Near the

This is a considerably
longer explanatory note
designed to increase the
occupied width and push
subsequent notes down-
ward in the vertical stack-
ing algorithm

Short note

end of the paragraph, we add one more fixed example, result, followed immediately by an

A third-level note
used to confirm
deep stacking

automatic one, observation.

This final note should be
placed at a safe verti-
cal distance determined by
the collision analysis per-
formed during the previ-
ous compilation run

As the example above shows, the star option puts the annotation text in a parabox. So when
you include a long description in the fourth argument of the \undernote, the option is the best
way to avoid overflow.

Regarding the second argument, “number of lines to shift the note downward” is always deter-
mined automatically if you don’t specify it. | recommend using this option only when annotations
are too close to each other.

Of course, this package provides some package options for adjustments.



Key Type Default Description

notesize tl \footnotesize Font size of the note text

notepos dim  3mm Minimum vertical length of the line to the note

noteshift dim  4mm Vertical shift amount per level for overlapping notes
noterulethickness dim  .4pt Thickness of the rule used in the note

noterulehshift dim  1.5mm Horizontal offset of the vertical line from the underline start
noterulehsize dim  1.5mm Length of the horizontal line extending to the note

notesep dim  Zem Minimum horizontal distance to prevent note overlap
noteoverhang dim  3em Extension length of the note parbox (starred version)
parstyle int 0 Border style (0: none, 1: solid, 2: dashed)

When you want to change some settings in the middle of the document, you can use the following

commands:
Key (Command) Type Default Description
\SetUNoteSize tl \footnotesize Sets the font size of the note
\SetUNoteRuleThickness dim  .4pt Sets the thickness of the note rules
\SetUNoteRuleHShift dim 1.5mm Sets the horizontal offset of the vertical rule
\SetUNoteRuleHSize dim  1.5mm Sets the length of the horizontal rule
\SetUNotePos dim  3mm Sets the minimum vertical line length
\SetUNoteShift dim  4mm Sets the vertical shift amount per level
\SetUNoteSep dim  2Zem Sets the minimum horizontal separation between notes
\SetUNoteOverHang dim  3em Sets the overhang length for parbox notes
\SetUNoteParstyle int 0 Updates the border style and drawing logic
6 License

Released under the MIT License.

7 \Version History

* v1.0.0 — Initial public release.

*v1.1.0 — Add a fallback for \zw and \1tjgetparameter.

8 Source Code



\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{modernruler}[2025/01/06, Version 1.1.0]

%% parameters
\unless\ifdefined\zw
\newdimen\zw
\zw=1em
\fi
\unless\ifdefined\1ltjgetparameter
\newcommand{\1t jgetparameter} [1]{4}
\fi

%%h% basical settings
\RequirePackage{kvoptions}
\RequirePackage{varwidth}
\RequirePackage [most]{tcolorbox}

%%% kv (undernote®/7)
\SetupKeyvalOptions{%

family=undernote,Y

prefix=undernote@’
}
\DeclareStringOption[\footnotesize]{notesize}
\DeclareStringOption[3mm]{notepos}
\DeclareStringOption[4mm]{noteshift}
\DeclareStringOption[.4pt]{noterulethickness}
\DeclareStringOption[1.5mm]{noterulehshift}
\DeclareStringOption[1.5mm] {noterulehsize}
\DeclareStringOption[2em]{notesep}
\DeclareStringOption[3em] {noteoverhang}
\DeclareStringOption[0]{parstyle}
\ProcessKeyvalOptions*

\def\notesize@internal@undernote{\undernote@notesize}

Whih SEREAOFT A X
\def\notepos@internal@undernote{\undernote@notepos}

Whth SERANERZTHEIROR S OFR/IME
\def\noteshift@internal@undernote{\undernote@noteshift}

%k SERZETICYT 5 TIHEADLREDOBEE
\def\noterulethickness@internal@undernote{\undernote@noterulethickness}

%hh \note TAHWBFROKI
\def\noterulehshift@internal@undernote{\undernote@noterulehshift}

Wit SERANERETHIROME CERZ D 2EBAICDF L TROLHN S

%%% \noterulehshift@internal@undernote 72} HICTNIZMBICHIREE )
\def\noterulehsize@internal@undernote{\undernote@noterulehsize}

Whih SERANEHBIFTERORS
\def\notesep@internal@undernote{\undernote@notesep}

WAl BIIC 3 BIERDRDERDMEIRH S \notesep@internal@undernote MRITEDI K545

Whh BICHZFRZETICT ST (M2emy DL S ICXFEY A XIKET S

%% FEEZ UTciBEd, \notesize@internal@undernote (D, IREFEAFD 74V KN) [CHITBE)



\def\noteoverhang@internal@undernote{\undernote@oteoverhang}
%%% parbox ICAND T AT (R —%DIF )
ok EDRERSICERBAZRO B E DD
\def\noteparstyle@internal@undernote{\undernote@parstyle}
Wk SEREDZ
Whh 1 & 2 DS BEHARL 10 ERTHES 2:RIRTHEHS

% command

\NewDocumentCommand{\SetUNoteSize}{0{\footnotesize}}{}
\def\notesize@internal@undernote{#1}/,

}

\NewDocumentCommand{\SetUNoteRuleThickness}{0{.4pt}}{%
\def\noterulethickness@internal@undernote{#1}%

}

\NewDocumentCommand{\SetUNoteRuleHShift}{0{1.5mm}}{Y%
\def\noterulehshift@internal@undernote{#1}%

}

\NewDocumentCommand{\SetUNoteRuleHSize}{0{1.5mm}}{%
\def\noterulehsize@internal@undernote{#1}%

¥

\NewDocumentCommand{\SetUNotePos}{0{3mm}}{%
\def\notepos@internal@undernote{#1}%

}

\NewDocumentCommand{\SetUNoteShift}{0{4mm}}{%
\def\noteshift@internal@undernote{#11}}

}

\NewDocumentCommand{\SetUNoteSep}{0{2em}}{%
\def\notesep@internal@undernote{#1}%

}

\NewDocumentCommand{\SetUNoteOverHang}{0{3em}}{/
\def\noteoverhang@internal@undernote{#1}/,

}

\NewDocumentCommand{\SetUNoteParstyle}{0{0}}{%
\ifnum#1=1Y%
\let\wrap@undernote\wrap@undernote@styleAl,
\let\wrap@undernote@par\wrapQundernote@par@styleA’
\def\hline@undernote@par{\mruleth[height=\noterulethickness@internal@undernote, width=\

undernote@textlen@tempo] }7

\def\vlines@undernote@par{’

\mruletv[height=\dimen@, width=\noterulethickness@internal@undernote, depth=0Optl%
\mruleth[height=\noterulethickness@internal@undernote, width=\
noterulehsize@internal@undernote, depth=0ptl¥%

%

\else\ifnum#1=2
\let\wrap@undernote\wrap@undernote@styleB),
\let\wrap@undernote@par\wrapQundernote@par@styleB
\def\hline@undernote@par{\mruleth[height=\noterulethickness@internal@undernote, width=\

undernote@textlen@tempo, dash=true]l}’
\def\vlines@undernote@par{’



\mruletv[height=\dimen@, width=\noterulethickness@internal@undernote, depth=0pt ,dash=
truel’,
\mruleth[height=\noterulethickness@internal@undernote, width=\
noterulehsize@internal@undernote, depth=Opt, dash=truel’,
Yh
\else
\let\wrap@undernote\wrap@undernote@styleCy
\let\wrap@undernote@par\wrapQundernote@par@styleC’
\def\hline@undernote@par{\mruleth[height=\noterulethickness@internal@undernote, width=\
undernote@textlen@tempo] }%
\def\vlines@undernote@par{}
\mruletv[height=\dimen@, width=\noterulethickness@internal@undernote, depth=0ptl%
\mruleth[height=\noterulethickness@internal@undernote, width=\
noterulehsize@internal@undernote, depth=Optl%
Yh
\fi\fi
}
YANA

%%% modern rule commands

\ExplSyntaxOn

% ERDEE
\dim_new:N \1_mrule_width_dim
\dim_new:N \1l_mrule_height_dim
\dim_new:N \1l_mrule_dash_len_dim

\dim_new: \l_mrule_gap_len_dim

N

N
\dim_new:N \1_mrule_depth_dim

N

N
\dim_new:N \1_mrule_total_width_dim
\tl_new:N \1_mrule_color_tl
\bool_new:N \1l_mrule_dash_bool
\tl_new:N \1l_mrule_leader_cmd_t1l

\dim_new:N \1__mrule_tmp_remaining_dim

% F—DEH
\keys_define:nn { modernrule }
{

width .dim_set:N = \1l_mrule_width_dim,
height .dim_set:N = \l_mrule_height_dim,
depth .dim_set:N = \l_mrule_depth_dim,
color .tl_set:N = \1l_mrule_color_t1,

dash .bool_set:N = \1l_mrule_dash_bool,
dash-len .dim_set:N = \1l_mrule_dash_len_dim,
gap-len .dim_set:N = \1_mrule_gap_len_dim,
gap-color .tl_set:N = \l_mrule_gap_color_tl,

% 77 AIME

width .initial:n = Opt,
height .initial:n = Opt,
depth .initial:n = Opt,



color .initial:n = black,
dash .initial:n = false,
dash-len .initial:n = 3pt,
gap-len .initial:n = 2.5pt,

gap-color .initial:n = white,

% KFEHE 2B RHR
\NewDocumentCommand{\mruleth}{0{}}
{
\group_begin:
\keys_set:nn { modernrule } { #1 }
\ifvmode \nointerlineskip \fi

\bool_if:NTF \1_mrule_dash_bool
{
% dash=true: 2f83TH D S iRHEE
\hbox_to_wd:nn { \1l_mrule_width_dim }
{
\dim_set:Nn \1__mrule_tmp_remaining_dim { \1l_mrule_width_dim }
\dim_while_do:nNnn { \1__mrule_tmp_remaining dim } > { Opt }
{
\dim_compare:nNnTF { \1__mrule_tmp_remaining dim } > { \1l_mrule_dash_len_dim }
{
% AAVE
{\color{\1l_mrule_color_t1} \vrule width \l_mrule_dash_len_dim height \
1_mrule_height_dim depth \1_mrule_depth_dim}

\dim_sub:Nn \1__mrule_tmp_remaining dim { \l_mrule_dash_len_dim }

b FrvTe
\dim_compare:nNnTF { \1__mrule_tmp_remaining dim } > { \l_mrule_gap_len_dim }
{
{\color{\1l_mrule_gap_color_tl} \vrule width \1_mrule_gap_len_dim height \
1_mrule_height_dim depth \l_mrule_depth_dim}
\dim_sub:Nn \1__mrule_tmp_remaining dim { \1l_mrule_gap_len_dim }
}
{
{\color{\1l_mrule_gap_color_tl} \vrule width \1__mrule_tmp_remaining_dim
height \1l_mrule_height_dim depth \1l_mrule_depth_dim}
\dim_set:Nn \1__mrule_tmp_remaining dim { Opt }
}
}
{
{\color{\1l_mrule_color_t1} \vrule width \1__mrule_tmp_remaining_dim height \
1_mrule_height_dim depth \1_mrule_depth_dim}
\dim_set:Nn \1__mrule_tmp_remaining dim { Opt }
}

\hss



\hbox_to_wd:nn { \l_mrule_width_dim } {{

\color{\1_mrule_color_tl}

\vrule width \l_mrule_width_dim height \1l_mrule_height_dim depth \l_mrule_depth_dim
}}

\ifvmode \nointerlineskip \fi
\group_end:
}

% EEAM 28 8IR
\NewDocumentCommand{\mruletv}{0{}}
{
\group_begin:
\keys_set:nn { modernrule } { #1 }

\bool_if:NTF \1l_mrule_dash_bool
{
% dash=true: 2BRXH DEERIR
\dim_set:Nn \1__mrule_tmp_remaining dim { \l_mrule_height_dim }
\vbox:n
{
\dim_while_do:nNnn { \1__mrule_tmp_remaining_dim } > { Opt }
{
\dim_compare:nNnTF { \1__mrule_tmp_remaining_dim } > { \l_mrule_dash_len_dim }
{
% RAVE
{\color{\1_mrule_color_t1} \hrule width \1l_mrule_width_dim height \
1_mrule_dash_len_dim}
\dim_sub:Nn \1__mrule_tmp_remaining dim { \l_mrule_dash_len_dim }

% FrvTeE
\dim_compare:nNnTF { \1__mrule_tmp_remaining dim } > { \1l_mrule_gap_len_dim }
{
{\color{\1_mrule_gap_color_tl} \hrule width \l_mrule_width_dim height \
1_mrule_gap_len_dim}
\dim_sub:Nn \1__mrule_tmp_remaining dim { \l_mrule_gap_len_dim }
}
{
{\color{\1_mrule_gap_color_tl} \hrule width \l_mrule_width_dim height \
1__mrule_tmp_remaining_dim}
\dim_set:Nn \1__mrule_tmp_remaining_dim { Opt }
}
}
{
{\color{\1_mrule_color_t1} \hrule width \1l_mrule_width_dim height \
1__mrule_tmp_remaining_dim}

\dim_set:Nn \1__mrule_tmp_remaining dim { Opt }



\vbox:n { {\color{\1l_mrule_color_tl} \hrule width \l_mrule_width_dim height \
1_mrule_height_dim} }
}
\group_end:
}
\ExplSyntax0ff
YANA

\DeclareTotalTCBox{\FramedBox@undernote}{ 0{} +m }{%
on line,arc=0pt,
sharp corners,boxsep=0mm,
left=.3mm,right=.3mm, top=0.3mm,bottom=0.3mm,
colback=white,colframe=white,
enhanced,before={\hspace*{-.1722\zw}},
borderline={\noterulethickness@internal@undernote}{Omm}{solid},
#1

H#2}

\DeclareTotalTCBox{\DashedBox@undernote}{ 0{} +m }{%
on line,arc=0Opt,
sharp corners,boxsep=0mm,
left=.3mm,right=.3mm, top=0.3mm,bottom=0.3mm,
colback=white,colframe=white,
enhanced,before={\hspace*{-.1722\zw}},
borderline={\noterulethickness@internal@undernote}{Omm}{dashed},
#1

H#2}

\DeclareTotalTCBox{\NoframeBox@undernote}{ 0{} +m }{%
on line,arc=Opt,
sharp corners,boxsep=0mm,
left=.3mm,right=.3mm, top=0.3mm,bottom=0.3mm,
colback=white,colframe=white,
enhanced,before={\hspace*{-.1722\zw}},
#1

H#2}

\newlength{\undernote@textlen@tempo}

\NewDocumentCommand{\wrap@undernote@par@styleA}{ +m }{/%
{%
\FramedBox@undernote{%
\parbox [t]{\dimexpr\undernote@textlen@tempo - \noterulehsize@internal@undernote - \
noterulehshift@internal@undernote + \noteoverhang@internal@undernote\relax}%

{\setlength{\baselineskip}{.2153\zw}#1}1}/

3

\NewDocumentCommand{\wrap@undernote@par@styleB}{ +m }{/



{
\DashedBox@undernote{Y,
\parbox [t]{\dimexpr\undernote@textlen@tempo - \noterulehsize@internal@undernote - \
noterulehshift@internal@undernote + \noteoverhang@internal@undernote\relax}’
{\setlength{\baselineskip}{.2153\zw}#1}}/
}}
\NewDocumentCommand{\wrap@undernote@par@styleC}{ +m }{%
{4
\NoframeBox@undernote{%
\parbox [t]{\dimexpr\undernote@textlen@tempo - \noterulehsize@internal@undernote - \
noterulehshift@internal@undernote + \noteoverhang@internal@undernote\relax},
{\setlength{\baselineskip}{.2153\zw}#1}1}/
1}
\NewDocumentCommand{\wrap@undernote@styleA}{ +m }{{\FramedBoxQundernote{#1}}}
\NewDocumentCommand{\wrap@undernote@styleB}{ +m }{{\DashedBox@undernote{#1}}}
\NewDocumentCommand{\wrap@undernote@styleC}{ +m }{{\NoframeBox@undernote{#1}}}
\NewDocumentCommand{\wrap@undernote}{ +m }{{#1}}
\NewDocumentCommand{\wrap@undernote@par}{ +m }{{\wrap@undernote@styleC{#1}}}
\ifnum\noteparstyle@internal@undernote=1
\let\wrap@undernote\wrapQundernote@styleA
\let\wrap@undernote@par\wrapQundernote@par@styleA
\def\hlineQundernote@par{\mruleth[height=\noterulethickness@internal@undernote, width=\
undernote@textlen@tempol}/,
\def\vlines@undernote@par{’
\mruletv[height=\dimen@, width=\noterulethickness@internal@undernote, depth=0ptl%
\mruleth[height=\noterulethickness@internal@undernote, width=\
noterulehsize@internal@undernote, depth=OptlY
}
\else\ifnum\noteparstyle@internal@undernote=2
\let\wrap@undernote\wrap@undernote@styleB
\let\wrap@undernote@par\wrapQundernote@par@styleB
\def\hlineQundernote@par{\mruleth[height=\noterulethickness@internal@undernote, width=\
undernote@textlen@tempo, dash=true]l}’
\def\vlines@undernote@par{’
\mruletv[height=\dimen@, width=\noterulethickness@internal@undernote, depth=0pt ,dash=
truel’
\mruleth[height=\noterulethickness@internal@undernote, width=\
noterulehsize@internal@undernote, depth=Opt, dash=truel’,
}
\else
\let\wrap@undernote\wrap@undernote@styleC
\let\wrap@undernote@par\wrap@undernote@par@styleC
\def\hline@undernote@par{\mruleth[height=\noterulethickness@internal@undernote, width=\
undernote@textlen@tempo] }%
\def\vlines@undernote@par{’
\mruletv[height=\dimen@, width=\noterulethickness@internal@undernote, depth=0ptl¥%
\mruleth[height=\noterulethickness@internal@undernote, width=\
noterulehsize@internal@undernote, depth=Optl%
}
\fi\fi



\newbox\@undernote@maintext
\newbox\@undernote@subtext
\newcounter{undernote@id} \setcounter{undernote@id}{0}
\DeclareDocumentCommand{\undernote}{ s 0{} m +m 0{} }¥%
%h% #1 (star) SEFRZparboxlC B
%h% #2 (optinal): SERZTICT ST MT8u (BXBWEEBEEHRE)
Wit #3: EWRZ DI BFER
Whih #4: SER
%kt #5: ESWVWSIRICT DM
\def\keyQ@undernote@ruler{#5}%
\settowidth{\undernote@textlen@tempo}{#3}/,
\begingroup’
\stepcounter{undernote@idl}’,
\ifmmode%
\@note@save@conters,
\savepos’
\expandafter\@mathQundernote
\else’
\leavevmode’
\savepos%
\expandafter\@textQ@undernote,
\fiJ,
{#23{#3}{/
\ifnum\1ltjgetparameter{direction}=4Y%
\begin{varwidth} [t]{\maxdimen}%
\IfBooleanTF{#1}{\wrapQundernote@par{#4}}{\wrap@undernote{#4}}/
\end{varwidth}Y,
\elseY%
\raisebox{.38\zw}{/
\begin{varwidth}[t]{\maxdimen}’
\IfBooleanTF{#1}{\wrapQundernote@par{#4}}{\wrap@undernote{#4}}/,
\end{varwidth}/,
Y
\fiJ,
}h
\endgroup}

% BN IVE
\def\@note@save@conters{%
\begingroup
\def\@eltQudnote##1{}
\expandafter\ifx\csname c@##1\endcsname\c@page\else
\csname c@##1\endcsname\the\csname c@##1\endcsname\relax
\£i}J
\edef\@tempa{\c1l@Qckptl}/,
\expandafter\endgroup
\expandafter\def\expandafter\@note@restore@counters\expandafter{\Q@tempal}}

% BHXE—RDBEENDOND



\def\@math@undernote#1#2#3{%
\mathchoice
{\@note@restore@counters\@textO@undernote{#1}{\m@th$\displaystyle #2$}{#3}}%
{\@note@restore@counters\Q@text@undernote{#1}{\m0th$\textstyle #2$}{#3}}7
{\@notel@restore@counters\@textQundernote{#1}{\m@th$\scriptstyle #2$}{#3}}/
{\@note@restore@counters\@textOundernote{#1}{\m@th$\scriptscriptstyle #2$}{#3}}}

% ERONEEE
\long\def\@textQundernote#1#2#3{J,
\hbox{%
\def\QUNDATA@vsize{#1}% \undernote®D 2 5|41
\ifx\QUNDATA@vsize\Q@empty%
% BERL/IY—>
% \undernoteDEE 2 5|HHENZ S THRLH
\expandafter\ifx\csname QUNDATAS@\the\c@undernote@id\endcsname\relax’,
% TEIEOIVIIRTILTIEERREZE
% —\relax& HHBRU TR IL—
\def\QUNDATAQvsize{1}V,
\else’
% 2EEOIV/IC L TIEEBRESNLTVS
% —\QUNDATAS@12D & 5787 —% % \QUNDATACvsize | &l
\edef\QUNDATAQvsize{\csname QUNDATAS@\the\c@undernote@id\endcsname},
\fiJ,
\fi%
\setbox\@undernote@maintext\hbox{#2\vphantom{)}}% \undernote® 3 5|3
\setbox\@undernote@subtext\hbox{\notesize@internal@undernote #3}% \undernote®DZE 4 5|#{
\vtop{%
\box\@undernote@maintext
\begingroup¥%
\notesize@internal@undernote,
\ifefilesw) .aux\DBEH LokMESH
\dimen®@\wd\@undernote@subtexty,
\advance\dimen@\notesep@internal@undernote\relaxy,
% ERORI &, sepDRIZET
% KEABICENLIFRAR—ZEE>TWS D,
\edef\@tempa{’,
\write\@auxout{% .aux\DHFEEHL
\string\undernotedata@internal{\the\c@undernote@idl}’,
{\noexpand\the\lastxpos}{\noexpand\the\lastypos}’
{\number\dimen@}{\number\ht\Q@undernote@subtext}{\number\dp\
@undernote@subtext}’
{\noexpand\the\c@page}% ZI1T.auxlc
% \undernotedata@internal{<id>}{<xpos>}{<ypos>}{<width of
the note>}),
% {<height of the note>}{<depth of the note>}{<page>}
% NEZERLAFEND
Y
Y%
\@tempa’,
\else’



\write16{}}% EEZHURIADHE. [AH LRV
\fi%
\endgroup’,
\hline@undernote@par} 7% —ZA >
\hbox{\notesize@internal@undernote?,
% 1 XIEBE
\hskip\noterulehshift@internal@undernote,
% BICALT5T
\count@\@UNDATA@vsize\relax \advance\count@\m@neY
% \count@ = IREDEE - 1
\dimen®@\noteshift@internal@undernote\relax \multiply\dimen®\count@y
% \count@*\dimen@ i.e.
% /— b OB TA
\advance\dimen@\notepos@internal@undernote\relaxy
% MEROREDRS5ITTA
\vlines@undernote@par?,
% HitiREH A
\hbox to \z@ {\lower.38\zw%
% ERTFRANE . 38\zw A
\box\@undernote@subtext\hss/,
% ERECE
Y
Yh
\vskip .3\dimexpr\f@size pt\relaxy,
Yh
Yh
¥

\newcount\QUNDATAGmin
\newcount \QUNDATAGmax
\global\QUNDATAGmax -\@M
\global\let\@QUNDATAQidlist\@empty
\1let\QUNDATAQelt\relax
\def\undernotedata@internal#1#2#3#4#5#6#7{//, #1: id, #2: xpos, #3: ypos, #4: width of the
note,
%ht% #5: height of the note, #6: depth of the note, #7:
page
\@ifundefined{@UNDATAQ#1}%
{\@tempcnta\QUNDATAGmax \advance\@tempcnta\@ne’
% BEFTVY
\ifnum\@tempcnta=#1\relax’
\global\@QUNDATA®@max\@tempcntal,
\else
\ifnum\QUNDATA@max<\z@\else %
% B=)IEmaxH’-100007%8D T
% YT DORIKICAD
% idlisthMESN D
\xdef\QUNDATAQid1list{\QUNDATAQid1ist\QUNDATAQelt{\the\QUNDATACmin}{\the\QUNDATACmax
I
% 1[BEETld\relaxhA>T3DT



% %o T2EBAN

\fi%

\global\QUNDATAGmin=#1\relax%

\global\QUNDATAGmax\QUNDATACmin%
\fi}%
{\gdef\@multiplelabels{\@latex@warning@no@line{There were multiply-defined labelsl}}
\@latex@warning@no@line{Note ID “#1' multiply appeared}’
}h

\global\@namedef{QUNDATAQ#1}{{#2}{#3{#4}{#5}{#6}{#7}}/

% T—4 % . auxFA T

\def\Q@undernotedata#1#2#3#4#5#6#7{%

\def\@tempa{{#2}{#3}{#4}{#5}{#6}{#7}}/

\expandafter\ifx\csname QUNDATA®Q#1\endcsname\@tempa\else \@tempswatrue \fi},
}

\def\checkundernotedata{%

\ifnum\QUNDATACmax<\z@\elseY
\xdef\QUNDATAQid1list{\@UNDATA@id1list\@UNDATAQelt{\the\QUNDATACGmin}{\the\@QUNDATAGmax}}%
\begingroup’

\1let\QUNDATA@elt\@check@undernotedata
\QUNDATA@idlistY
\endgroup’%
\fi%
}

\def\@check@undernotedata#1#2{%
\def\@currpage{-10000}%
\@tempcnta\z@ \@tempcntb\zQj,
\@tempdima-\p@ \@tempdimb-\p@%
\let\@linelist\@emptyY
\let\@elt@udnote\relax%
\count@#1\relax %
\advance\count@\m@neY
\@whilenum\count@<#2\do{%
\advance\count@\@ne%
\@check@undernotedata@split\count@y
\def\@tempz{T}/,
\ifnum\@currpage=\@thispage\relaxy,
\ifdim\@thisy sp<\@tempdima \def\@tempz{F}\fiY
\ifdim\@thisy sp>\@tempdimb \def\@tempz{F}\fi%
\elseY,
\def\@tempz{F}
\fiJ,
\if T\@tempz\relax
\@tempcntb\count@y,
\else’
\ifnum\@tempcnta>\z@Y
\edef\@linelist{\@linelist\@eltQ@udnote{\the\@tempcnta}{\the\@tempcntb}}’



\fi%
\@tempcnta\count@ \@tempcntb\count@y
\let\@currpage\@thispage’
\@tempdima\@thisy sp\relaxy,
\@tempdimb\@tempdimay,
\advance\@tempdima -\QUNDATAQyfuzz\relax,
\advance\@tempdimb \QUNDATAQyfuzz\relax
\fi}%
\edef\@linelist{\@linelist\@elt@udnote{\the\Q@tempcnta}{\the\@tempcntb}}/
\let\@elt@udnote\@check@undernotedata@elt
\@linelist¥%
}

\def\QUNDATAQyfuzz{3\p@}

\def\@check@undernotedata@split#1{}
\expandafter\expandafter\expandafter\Q@check@undernotedata@split@y,
\csname QUNDATA@\number#1\endcsname 000000\@nnilY

\def\@check@undernotedata@splitQ@#1#2#3#4#5#6#7\0nnil{}
\def\@thisx{#1},
\def\@thisy{#2}/
\def\Q@thiswd{#3}%
\def\@thisht{#4}%
\def\@thisdp{#5}%
\def\@thispage{#6}%

\def\@checkQundernotedata@elt#1#2{%
\count@#2\relax%
\advance\count@\@ne,
\@whilenum\count@>#1\do{%
\advance\count@\m@ne?,
\@check@undernotedata@split\count@y,
\dimen@\@thisx sp\relax’
\advance\dimen@ \@thiswd sp\relaxy,
\advance\dimen@\noterulehsize@internal@undernote\relaxy,
\advance\dimen@\p@’
\let\@currht\@thishtY
\@tempcntb\@neY,
\@tempcnta\count@
\@whilenum\@tempcnta<#2\do{/
\advance\@tempcnta\@neY,
\@check@undernotedata@split\Q@tempcntal
\ifdim\@thisx sp<\dimen@},
\@tempdima\noteshift@internal@undernote\relax/,
\@tempdimb\@thisdp sp\relax’,
\advance\@tempdimb\@currht sp\relax’,
\advance\@tempdimb\lineskip¥
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\divide\@tempdimb\@tempdimay,
\count\tw@\@tempdimb?,
\advance\count\tw@ \@ne%
\advance\count\tw@\@nameuse{QUNDATAS@\the\Q@tempcnta}\relax’
\ifnum\@tempcntb<\count\tw@ \@tempcntb\count\tw@ \fiY,
\fi%
Yh
\expandafter\xdef\csname QUNDATAS@\the\count@\endcsname{\the\@tempcntbl}’
Yh
¥

\AtEndDocument{%

\if@filesw’
\write\Qauxout{\string\checkundernotedatal’,
\let\checkundernotedata\relaxy,
\def\undernotedata@internal{\@undernotedataly,

\fiJ,

}

\endinput
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