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The jpnedumathsymbols package:

mathematical equation representation in Japanese education

Yukoh KUSAKABE

2024-11-24

English

Mathematical equation representation in
Japanese education differs somewhat from the
standard LaTeX writing style. This package
introduces mathematical equation representa-
tion in Japanese education. Examples of this

are available at:

HAEE (Japanese)

HARDHEBIZB T 2 HAFLHICIE, LaTeX
DIEHETH B HEED T2 L IR B H D
HHET, ZORvFr—ITIE, HROEE
WKEBIT2BAKRBEEZEAL L3, ZoFl
ROGFTTRHALTVE T,

https://www.metaphysica.info/2024/japanese-mathematical-notation/
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§ 1 System Requirements

o ATEX 2¢ format

e amsmath package

o amssymb package

o empheq package

» xparse package

o pTEX/upTEX engine and japanese-otf package
(when [curriculum] is loaded)

o LuaTgX engine luatexja-otf package

(when [lua] and [curriculum] are loaded)

§ 2 Installation

If not available, move jpnedumathsymbols.sty
file to
$TEXMF/tex/latex/jpnedumathsymbols.

§ 3 Loading

To wuse this package, load .sty file with
\usepackage{jpnedumathsymbols} command

in preamble.

Several options are available and will be pre-
sented in the usage guide. The reason is that
they generally just switch the output of the
same instruction. One exception is the [lual
option. This should be specified if you are us-
ing Lual&TEX when using the [curriculum]
option. The reason for this specification is to

allow for flexibility in future enhancements.

§1 BHEERM

.« DTEX2: 7 4 —= v b

e amsmath Xy 7 —

e amssymb /Xy I —

e empheq Xy 7 —3

o xparse Xy r—3

o PTEX/upTEX ¥ japanese-otf /Sy &7 —3

([curriculum] fEHKE)

o LuaTpX & luatexja-otf /Sy o —3

([1ual 2D [curriculum] {HFHKE)

§2 A=)

EHIE 2R AU,
jpnedumathsymbols.sty %
$TEXMF/tex/latex/jpnedumathsymbols
WCEWTLEEW,

DRy =Y RMERT I, VT
7 MWIZ \usepackage{jpnedumathsymbols} &
FOVTLZE W,

W ODDA T arnbhETH, FH
HEZHAT2HTRNLE T, B8O,
FU@mRATOMNZYIDEZR 272037206 T
T FIAE LT [lual A 7> avddb T,
ZhuX, [curriculum] A 7> a v %f5 L
=2 LualATEX %> T\ 2 D THIUIEE
LTLEEIWV, ZOXIRMAFKIILTVED
W, R RBSREILIR IS B W TR R T
5X51255720T75,
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§ 4 Usage

§4 ERAE

\frac \sqrt \lim \vec

When the package is loaded, the symbols
for fractions, root signs, limits, and vec-
tors are automatically changed. If you do
not need that, please specify the options,
[nofrac], [nosqrt], [nolim], and [novec].
The original symbol is saved with the name
original (\originalfrac, \originalsqrt,

\originallim and \originalvec).

Ny r—=yramisiil HEIWIZD
B-BE-BE- X7 M Lroids5H (K
BEERW ZHIhET, EEINLL
BWE XX A 7> a v [nofrac] [nosqrt]
[nolim] [novec] ZIHEL TSIV, bk
DFLH X original % D) = A HI CTHRIFX
NTWET (\originalfrac \originalsqrt

\originallim \originalvec),

\begin{gather*}

$\frac{1}{2}+2"{\frac{1}{2}}+\1im_{x\to0}x$

\frac{1}H{2}+2 " {\frac{1}{2} }+\sqrt [3]{2}+\1im_{x\to0}x\\

\vec{a}+\vec{b}+\vec{\AA\BB}

\end{gather*}

$\originalfrac{1}{2}+2 " {\originalfrac{1}{2}}+\originallim
_{x\to0}x$

\begin{gather*}

\originalfrac{1}{2}+2"{\originalfrac{1}{2}}+\originalsqrt
[3]1{2}+\originallim_{x\toO}x\\

\originalvec{a}+\originalvec{b}+\originalvec{\AA\BB}

\end{gather*}

+22% 4 lim z
z—0
l-&-ﬁ—i—%—i—limx
z—0
a1
a+ b +A

% +23 + lim,_,ox

(\}

1 ,
*+2%+\3/§+limx
2 z—0
~ 7. 1B

a+ b+ A

Fractions are also larger in inline equations. On
the other hand, exponents, for example, have
shorter horizontal bars. The limit subscripts

are always directly below.

DR A o4 BT RES D T,
—7%, TR TIEIMENELSRD £3, M
ROREDEICE NIk 3,
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Roman Typeface Meaning Point

It is customary to use the Roman font to de-
note points. To make typing easier, the same
letter can be typed twice in succession to form
a roman letter. For example, \AA will form
the Roman letter A. Any conflicts with the
original command are renamed (original \AA is
\angstrom, original \SS is \capitaleszett).
If you do not need that, please specify the op-

tion [nopointroman].

HERT OO —< K% W 2 D
HHET, ANEECIT 27012, FUXF
2 Of Tt —<Kicih £9,
722 ZE, \AA Ta—< KD A IXkhZE
T TLOMHEEHL D DDA E M ITEZ
TWVWE T (GLOD \AA IX \angstrom, JLD \SS
¥ \capitaleszett T3 ), FERL ZZAT
¥ a ¥ [nopointroman] ZfEE L T2\,

\begin{gather*}
ABC\\

\AA\BB\CC
\end{gather*}
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Letters for Curriculum

For this feature only, the [curriculum] option
must be loaded when used; for LualgX, the

[1ual option is also required.

Sometimes it is more convenient for charac-
ters used in the curriculum to be full-width

characters. They are in the form \curr??.

o Full-width Roman numeral
\currI, \currII, \currIII
o Full-width capital letters
\currA — \currZ
o Full-width lowercase letters
\curra — \currz
o Full-width lowercase Greek letters
\curralpha — \curromega
e Concurrent courses of study
\currIA, \currIIB, \currIIBC, \currIIIC
e Concurrent courses of study with "+”

\currIA*, \currIIB*, \currIIBC*, \currIIIC*

COWBEEDAIE»OFRET R, #H
35 & ZIZ [curriculum] 7> a3 v ERHiA
AATL XV, LualpgX O EIE X 51
[lual A7 a VHHETT,

AV F 27 LTHEODNEZLFEIEALFT
HAEFONRERE B HDET, FAbZ
\curr?? EWIHFEDOMHIZHE > TVE T,

o Effu—< T
\currI, \currII, \currIII
o BT RIF

\currA — \currZ

\curra — \currz
o« BAXY T LFINLE
\curralpha — \curromega
e WITHVF 272Dy b
\currIA, \currIIB, \currIIBC, \currIIIC
e WITHVF 252Dty b (+DOX)
\currIA*, \currIIB*, \currIIBC*, \currIIIC*

B\ currIA ¥ P \currIIBC o B \currIIICx*,
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\phantomheight [<letter>]

Places a post to enclose the box. If no optional MTHS 72DDXEZITET, 7 a
argument is taken, \frac{1}{2} is entered. VEIECEELS 721 U \frac{1}{2} YA D
£,

\begin{tabular}{ccc}\hline

$£ (x) $2$1$4$2$\\\hline
\end{tabular}\quad
\begin{tabular}{ccc}\hline
\phantomheight$f(x)$&$1$&$2$\\\hline
\end{tabular}

Miscellaneous mathematical equation-related symbols MZLHABRESS

It is easier to see the examples than to explain B—itHT 2 XD vl RTn72L1ES
them one by one, so we will list them. MR RTVDTHIEL X7,

\ [A\comma B\comma C\period D\qquad
A\comma* B\comma* C\period* D\]

\begin{gather*}
\pair{1}{\frac{1}{2}}
\triplet{1}{\frac{1}{2}}{3}
\quadruplet{1}{\frac{1}{2}}{3}{4\\
\pair*{1}{\frac{1}{2}}
\triplet*{1}{\frac{1}{2}}{3}
\quadruplet*{1}{\frac{1}{2}}{3}{4}

\end{gather*}
DR
wbe laabse |



The jpnedumathsymbols package Yukoh KUSAKABE /17

\intersection is a synonym for \cap.

\union is a synonym for \cup.

\[A\intersection B\qquad A\union B\]

\cmpl is a synonym for \complement.

\[\complement{a}+\comp1ement{b} = \cmpl{a}+\cmpl{b}\]

They are named after text-and/or, english-and/or.

\[(A\tand B)\tor C\gqquad (A\eand B)\eor C\eand*D\eor*E\]

\1to and \1from are named after \1land and \lor.

\[A\1to B\gquad C\lfrom D\qquad E\iff G\]

\plto and \plfrom are the same as in the example below:

(The “p” is named after “phantom”.)

\begin{align*}
&\peq A\\

&=B
\end{align*}
\begin{align*}
&\piff A\\
&\iff B
\end{align*}
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\ [\set{x}{x\geqq\frac{1}{2}}\]

| 1 |
>4

- {eiezg) |
\ [\N\NZ\NP\Z\Q\R\C\]

: NN N, ZQRC |
When [mathbb] is loaded: B}
: NNoN, ZQRC :
\ [\inverse{f}(x)\]

(=)

C |
B *
l 2 2 |
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The default of optional argument is alignx:

\begin{ecases}{f(x)}
x&\condition{$x\geqqO$F\\
-x&\condition{$x<0$}
\end{ecases}
\begin{ecases}[gather]{f(x)}
x\ \condition{$x\geqq0$}\\
-x\ \condition{$x<0$}

\end{ecases}

i z (x20) i
| f(m)_{z (2 < 0) |
[z @z (1)
o {—x (z <0 (2)

The default of optional argument is gatherx:

(\begin{simul}[align] ... etc.)

\begin{simul}
2x+2y=0\\
x-y=0
\end{simul}

The default of optional argument is 0.8:

A$\begin{simul*}2x+2y=0\\x-y=0\end{simul*}$B$\begin{
simul*}[1.2]x=\frac{1}{2}\\y=\frac{1}{2}\end{simul

*x}$C
L i
i A{2x+2y: B x*% C i
IR CURLI P 1
| |
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The internal environment is an array environment:

\begin{signchart}{S}
x&1&\cdots&2\\\hline

f (x) &0&\neconcave&1
\end{signchart}
\begin{signchart}{S}
x&1&\cdots&2&\cdots&3\\\hline

f (x) &0&\neconcave&1&\neconvex&?2

\end{signchart}
z |1 2
; flz)y o 7 1 !
| x 1 2 3 |
| f@yjo ~ 1 _f 2 |
\underline{}

\neconcave\ \seconcave\ \seconvex\ \neconvex
\quad

\neconcave*\ \seconcave*\ \seconvex*\ \neconvex*}

$\dint_{a}"{b}f (x) \dx+\int_{a} {b}f (x) \dx$\\
${\dint_{a}"{b}f (x)\dx}+\int_{a} {b}f (x)\dx$

. |
: / f@)det [ f(z)de :
-, a :
| f@)de+ [ f(2)de

$f (x)dx+£f (x) \dx$, $\dr\ds\dt\du\dx\dy\dz\dtheta$,
$\dint\dtheta=\theta+\const$
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$\defint{OF{1}{x}

+\defint{0}{1}{\left (\frac{x}{2}\right) "{\frac{1}{2}}3}$
: 1 x % 1 :
| Mﬁ[(z) L |

When [rvecbracket] is loaded:

r--—-—"""™""™"™"™""~"""™""~>"~"~*">"®">"7>"7>"~>"~>"~"~"~"~"~"~"~" =" " °" =" """ °“"°"°-"°-°-"=°7°7-° "

L2 12,8 i

The default of optional argument of vvec and vvec* is 0.65:

$\cvec{13{2}$, $\cvecx{1}{2}{3}$, \\
$\vvec{13{2}$, $\vvecx{1}{2}{3}3%, $\vvec[0.8]1{1}{2}%




The jpnedumathsymbols package Yukoh KUSAKABE 12/17

\inp is a synonym for \innerproduct.

Note the length of the arrow above b on vinp.

$\innerproduct{\vec{a}}{\frac{\vec{b}}{2}}
=\inp{\vec{a}}{\frac{\vec{b}}{2}}$,
$\innerproduct*{\vec{a}}{\frac{\vec{b}}{2}}$,
$\vinp{a}{\frac{v}{2}}$

\seq is a synonym for \sequence.

$\sequence{a_{n}}=\seq{a_{n}}$

Y k=S k+ D) |

1 GCD(1, 2), LCM (1, 2) |
$30\degree$
A |

This code is by Prof. Shingo SAITO.

$\arc{\AA\BB}$, $\arc{\AA\BB\CC\DD}$



http://www.artsci.kyushu-u.ac.jp/~ssaito/jpn/tex/tips/misc.html#arc
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This code is by Mr./Ms. Ohishi.

$1\parallel m$, $1\notparallel n$, $1\originalparallel m$

The default of optional argument is 1.3:

$\triangle\AA\BB\CC\similar\triangle\AA\BB\CC$,
$\triangle\AA\BB\CC[1.3]\similar\triangle\AA\BB\CC$

\homogeneous is a synonym for \repeatedcombination.

$\permutation{n}{r}+
\combination{n}{r}+
\repeatedpermutation{n}{r}+
\repeatedcombination{n}{r}$
$\homogeneous{n}{r}$

expectedvalue* etc. are only E / V.

$\expectedvalue{P}$, $\expectation{P}$,
$\variance{P}$, $\deviation{P}$

" E(P),E(P), V(P),0(P) i
When [mathbb] is loaded: B}
" E(P).E(P),V(P),0(P) i

\conj is a synonym for \conjugate.

$\conj ugate{a}+\conj ugate{b}=\conj {a}+\conj {v}$



https://oku.edu.mie-u.ac.jp/~okumura/texfaq/qa/8814.html
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a\parentext{a}\squaretext{a}\whitesquaretext{a}\\
$a\parentext{a}\squaretext{a}\whitesquaretext{al}$

a (a) TaJ) Tag
a (a) Tay Tag

\ltext and \1ltext are named after \land and \lor.

$a\iff\ltext{at\iff\11ltext{al}$

\begin{align*}

A

&=\1textbegin\text{a long long long long long long}\\
&\phantom{=\1textbegin}\text{long long text}\ltextend\\
&=\1ltextbegin\text{a long long long long long long}\\
&\phantom{=\11ltextbegin}\text{long long text}\lltextend
\end{align*}

A = Ta long long long long long long
long long text]

= [a long long long long long long
long long textJ




The jpnedumathsymbols package

Yukoh KUSAKABE 15/17

\[£(x)=

\begin{dcases}
x&\condition{$x\geqq0$}\\
-x&\condition{$x<0$}
\end{dcases}

\]

\begin{ecases}{f (x)}
x&\condition*{$x\geqq0$}\\
-x&\condition*{$x<0$}
\end{ecases}

\ [A=B\quad\explanation{$A=B$}\]
\begin{align*}

A

&=B&\explanation{$A=B$}\\
&=C&\explanation*{$B=C$}
\end{align*}
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a \texttherefore\ b \textbecause\ c,
a $\therefore$ b $\because$ c

o k
i a..bca b e |
| |
L N
a \texttherefore\ b \textbecause\ c,

a $\therefore$ b $\because$ c

T T q
i a..bca b e |
| |
L N
It follows that the number of primes is infinite.\QED

o e |
i It follows that the number of primes is infinite. l }
| |
L il 3
These codes are by Mr./Ms. Krypf.

\begin{equation**}{labell}

A=B

\end{equation**}

\begin{align**}{label?}

A&=B\\

C+D&=E

\end{align**}

\begin{gather**}{label3}

A=B\\

C+D=E

\end{gather*x}

\ref{labell}, \ref{label2}, \ref{label3}

o |
1 1
i A=B (&i
1 1
s 3
| C+D=E (4)
| |
1 1
1 A=B 1
3 C+D=E (mi
| |
3 3,4,5 ‘
R N


https://qiita.com/Krypf/items/f69fb363dc182f9fbb66
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\arc is by Prof. Shingo SAITO. I would like
to thank him.

\parallel is by Mr./Ms. Ohishi. I would
like to thank him/her.

Environment align** and gather** are by

Mr./Ms. Krypf. I would like to thank him/her.

This package is inspired by emath package
by Kazuhiro Okuma (a.k.a. tDB). I would like
to thank him.

§ 5 Contact

\arc FAEHTERICE 2D DTT, BILH
LHITET,

\parallel ZIRKAKICEZ2DDTT, B
HLDITET,

alignk* JREEY gatherxx BRI Krypf K
WWE2bDTT, BILHLDHITET,

IOy =%, KiE—3h (tDB) KiZ &
% emath OFELZITTVET, BILELD
TET,

§5 BLEHE

Yukoh KUSAKABE: https://www.metaphysica.info/

https://x.com/metaphysicainfo
(screen-name, H NEFE4Z in Japanese)
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