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Implementation of Mathematics Editor Using SGML Notation

Taehoon Kim' - Deukchang Hyun' - Sooyoun Lee™

ABSTRACT

The notation of mathematics equation which is often used in the scientific and technical documents tend to de-
pend on specilic systems such as TeX and EQN. So, This paper describes an editor to generate automatically
mathematics cquations conforming to SGML notation which is developed for interchange of textual information
made in Wordprocessor or DTP system, and also describes the design and implementation of interactive math-
crnatics cquation editor which has error detect facility using Document Type Definition for mathematics
cquation. As an user interface, a direct manipulation method such as selecting icons of mathematics symbols and
on-spot keyboard input has been implemented. This mathematics editor has been implemented in UNIX environ-
ment which include X-window, OSF Motif as a graphical user inlerface and OSF UIL(User Interface Language)
as a tool of designing the menus and screen layout.
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(1 Chetst Fejel A U1

(Table 1> A mathematical formula marked up in various formatting

Syslem

Coded Formula

Focmstied
Formulz

3
3 2
rufvamm-“% (At D (1 _&1)
m,

TeX

$$5{ \Gamma(IN\psi \rightarrow \eta_c \gamma)} = {{ \alpha 0c"2 }
\over 24) \leftl A { JN\pst \rightarrow \eta_c \gamma) \right("2 {{
wApsi=3 1 \over { o ( \et2 c)2}} \left ( 1 - {{w {letac]} 2}
\ovep { mA\psi ~ 2 }] \right Y335

EQN
(also SMFF)

Gammald/ps{ rarrow eta sub  gama) = < alpha Q stp 2 sub ¢ > over
24 left vbar A ( d/psi rarrou eta sub ¢ gamma ) right vbar sup 2 <
nsupzs.prsi)m(nstab(et.asxbc))‘left(l-(m
sup 2 sub < eta subc > > over <@ sup 2 sub pst > clght 3 sup 3

SGML
QS0 9573)

<ef> <fname> LGamma: <of>J/Epsi: Lrarrs feta; <suhd c </sub>
Lgamua; = <frac> Lalpha: <squarey Q <sub> ¢ </suby <Jsquare> <over>
24¢/fracy <squared <fence type=bard <mfr> <{fuame> A <of> J/&psi;
Zrare; feta; <subd ¢ <UD fgamma; <fafrd {/fenced </square>
<frac> <power> <degree> 3 <of> a <subd Lpsi: </sutd <Upower?
<overd <squared m <sub> Zeta: <subd © <foutd> subd <Ssquared
</frac> <powerd> <degree> 3 <of> <fenced 1 - <frac> <squared m Lsub>
Leta: <subd> ¢ </subd <fsutd </square <overd <squarer m <sutd &psi:
Usubd <fsquared </frac> </fenoe> <Upowerd <afed>
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RFHPRSG> <A Intd Csub2</sup> </fe> <fen par> 1 -
<> w <InPXhd/g> GabeliafX/inf> <sub2<fsud> <> 0
Anfey/gd! <sup2</siup> <rp pard/fen> Lsupd3fsupd
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2.2 DTD & DI(Document Instance)

4 AR Z SGMLEEr] M E 48 =1
T2E A8 dE DTDS 2 DTD whe} 24
H FAAE 2 DI7t 9asich wEks DTDE 3
Mg wa AF F2E A A FEo
o dutdez i)MEE MA(Entily Declaration),
i)dalAE MA(Element Declaration), iii)&4d A
A(Attribute Declaration)® & 37} £9 F4 8
&2 o] FojATHIO, 11].

DIz DTDAM g FH o) mzt U o £ME
F7)ste AL ovEd £49 23 3 8L A%
AxE 44 DID 2 2 X7 ¥&°] FA4 &7
g} (19 3)L (28 D¢ & 245 X757 4
% SGML E7|H2 o4& DTD % DIE vjehdcoh

1
s 2y
0 ¥

(33 2) Integral A2 Af|
(Fig. 2) Instance of Integral formula
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<integral><from> 0 <to><frac> 1 <over> a </frac><of>

<frac> a <over> x </frac> dx </integral>
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<mtegral>
<from>
<fracs
=numner=a
</numer>
<oversb+c
</over>
</frac>
</from>
<lo>n</to>
<of>2x</of>
<fintegral>

(3% 8) DIt EB| P9 of
(Fig. 8) Example of DI and Tree structure
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(O3 9) 54 da|meo| Go[EH 7=
(Fig. 9) Data structure of an Math formula
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i

z 3%%%%533

(3 10) =& BE A|ARL| ALESX HE
(Fig. 10) User Interface on Math Author system



1090 2AZFEXME([S2 Z2X M3 M 55(96.9)

E
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Ether Net

X - Terminal

(32 1) 78 Alxgy SH
(Fig. 11) The environment of the system to development
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(Fig. 12) Example of Editing(a) and result after editing(b)
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{eFLIRTRY
CIELEHENT wes - - {eFThATR? >
B <IELEYENT sum - - (tow, of?, From) >
[<IELEWENT intagral -- {tox, of7, froms) >
[<IELEMENT integral? -- {tox, of?, frame) >
[ IELEMENT - (tem, of7, frome) >
Fi< IELEMERT plex -- (operator, (from | to)e, of?) >
AL EYERT from -9 {Xftext: | foper; )+ >
CIELEYENT to -0 (ZFtext: | Tfoper:)+ >
[<SELEMENT of -0 (Zftect: | Ifopor:)~ >
§(<SELEMENT opmrator 00 (Xftaxt:) bl
I3 [ <TELEMENT froc -- {rumer, over) >
W <IATTLIST frac align - (Zfalign:) cmnter >
<{ELEHENT rumex 00 (Zftext: | Xfopws)+ >
IELEMENT over =~ 0 {Iftext: ! Zfoperi)s »
CIELEMENT difé = - (diffof, b >
KIATTLIST chff tpe CEFDiFF;)  norwa] >
W< IELEMENT diffof 00 ftot: | Iopersds >
W< EL EMENT = 0 (Aftext: | Zfoparsi+ >
< [ELEHENT pile == 1. (above)+d >
<{ATTLIST pile align  (Zfalipn:) center >
< TELEMENT 00 <Iftext: | Xfopars)e >
< {ELEMENT st ~ 0 {rftext: 1 Ifoper:)+ b
IELEMENT matrix - = {{cold)+} >
{ELEMENT eol -- Cabinr], Cahove)+)} >
CIATTLIST eol alfgn  (Ifalign?) center >
[CIELEMENT et = = {Tftext: | IFopers)s >
< TELEMENT root - = Ldegrec, of) >
CIELEMENT cagree 0 0 {Zftext: | Zfopar:)s >
CELEHENT sqawre = = (Zfeewts | Tropers) >
j|<IELEMENT power - - {oeyee, of) >
[<VELEMENT wfn = = {{Ifrevr: | Ifoper:d+ | (Fnams, of )} 2
CIATTLIST win typel  ZFFunci:)  SINPLIED
tupe?  CFfunc?:)  #IHPLIED 2
[<(ELEMEMT Frusme = 0 <sPCDATAY >
<IELEMENT fancx -- (ZFtext; | Fopor:ds >
KIRTTLIST Force type (Zftupes)  paren
open CIRTA aIHLIER
clese  CATA altPLIED
style  (Xfstyle;) single >
B IELERNT widdie - ~ Zerextzd >
ztyle  (Zfctules) zingle >

CIATTLIST middle
>

i SRS

§ler> Fractions €/dE>

(& 2) 1A

2z V=ipiy </pl>  <intagrald  Oted 3D Cofy Cparerthasizd  Lof> 2roat {of> bt Leootd {fofy
pamrthesizy  det/ofy <Frow 1(/Frul> qimeg'ab -Qu) (lpi) (mtes"al) o> Moy Lofy {parenthes i) 1
{exponentialy  degreelr > Ldegree> xifderee? Lepomatiald <
parontheaiay dellof> CFrom> -KIFI'GO /intograls =<f'rtcum> Curec? 1BGRL> Upld  lanat owery 30w
R R zeo e

(3" 13) (3% 12)0f LSl sScML BM &= At
(Fig. 13) SGML DI for (Fig. 12)

(2d 13)& (@9 1200 ZF4E F4e AFs9
<€ v §2] SGMLE71Y 9] A 3E vepbdch

s Hlm

{Table 2) Compare Features of parsers

2 44 BY7)= SGML & Altfélii SGML
TE SGML 71234 [ SGML Sashd [ 2 #4al2x9] IS 2 Sed, £ A A5 (DN
R4 Bl 213t Zhol 1SO 887944 A A8t 3l SGML
SGML T34t YES YES YES S 7158 A g ¢ ge g2 gx Ay es
— EHE SGML 7ETE ALY 5= e FA o)
DATATAG NO YES NO, TSN A Ml G el v o
OMITTAG YES YES No
RANK NO YB3 NO
SHORTTAG YES YES Lils] 5.2 &
e NO NO HO
71e NO NO NO 2 =88 48 ZHsteY B3 AlAgo] g®
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HQ Hel S gloju) 4] dolEle de s g F
olE E7EE FTAEFYU SGMLE ol &8t 24
& HEY F gl 4 9}NE FEEAt

B SGML 44 #HA7 ) uzd fdxes fdg
SGML 3tM 7} opdt =2 EeR] £59] #dieln
2 SGMLe o ¥ 71#] 71558 AF7] dd4HE
28 7152 e 5Ale] Ade] Hasit =T
Ea A2HEe] 44 4 AF2 ¢s SGML
o E Bdd 77 ety Qs SGML
#¥ -2-8(SGML Application)d] #3 9477}t A&H
oo} & Aol

o Ed
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