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An Implementation of Mathematics Editor Using SGML Notation
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ABSTRACT

The notation of mathematics equation which is often used in the scientific and technical documents tend to de-
pend on specific systems such as TeX and EQN. So, This paper describes an editor to gencrate automatically
mathematics cquations conforming to SGML notation which is developed for interchange of textual information
madc in Wordprocessor or DTP system, and also describes the design and implementation of interactive math-
cmatics 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 interface and OSF UIL(User Interface Language)
as a tool of designing the menus and screen layout.
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(HE 1) oyt Hele| 4 EIiY

{Table 1) A mathematical formula marked up in various formatting

3
3 1
run a2 1o ep* =L (l —1';—)
m\ =

$5{ \Gamaa(J/\psi \rightarrow \eta ¢ \gamma)) = ({ \alphe Qc"2 )
\over 24] \leftl A ( J/\psi \rightarrow \eta_c \gamma) \right!-2 ({
W \psi=3 } \over { aL( \etac)"2}) \left (1 - ((m{ \etac)"2)

Gamaald/pst rarrow eta sub ¢ gamma) ~ < alpha O sup 2 sub ¢ > over
24 left vbar A ( J/psi carrou eta sub ¢ gasms ) right vbar sup 2 <
asp3sbpsi dover Cmsp2sibCetasbecddleft(1-<um
sup 2 sub < eta sub ¢ > > over <@ sup 2 sub psi > right ) sup 3

<@fr> <fnamed LGomma: ofN/8pst: &rare; leta; <subd> ¢ (subd>
Sgamma; ~ <frac> Salpha; <squard) @ <sub> ¢ </sub> </square> <Cover>
2Ufrac> <square> <fence type=bar> @fi> <frame> A <of> J/ipsi:
Srarr; Seta; <subd ¢ </subd> Sgamma; </mfrd> </fenced> </square>
<fracy <powerd <degree> 3 <of> @ <subd> 8psi; Usub> </power>
<over> <square> m <sub> Seta; <subd ¢ </subd /s> Usquare
trac> <power <degree> 3 <of> <fence> 1 - <frac> <square> a <subd
Seta; <subd ¢ <Usubd Usubd <Usquared> <overd <square> m <subd> &psi:

<PEUPH<fr SOIIPYK/P Sar; P/ <infocd/infd) =

<EedALSErON/ QYU g/ Fed Sars <Ph/P <iaf>ed/1nf) <rp>
Ufen> <supd2</supd <fdm <UnfX@y/POUIne) Lsupd3</supd <> a
<nfPXh<ig> <infreHaf<XHaf> <supd2d/supd </fe> <fen par> 1 -
<> m AP P LaPde/iaf>/ind> Supd2</sup> <O m

System Coded Formula
Focmatted
Formuls
TeX
\ovepr { m \psi = 2 )] \right )"3s$
EQN
(also SMFF)
SGML
@ASO 9573)
s <squared </frac> <Ufence> </powerd> </mftd
SGML
(AAP Maths) <P/ <supd2/supd> <infoe/inf> <> 24 Ufed
<InfCy</gd! <supd2/sup> <rp pard/fend <sup>3</supd

dHEd £42 Roste] ¥oiyg wy opy2}
2 A Rel AYFo L o] & 7Haslth
(E 1)olA 2} SGMLE ISOdA A& 4249 DTD

9 u]2 2% ¥Y3(American Association of Publi-
shing: | % AAPE 33hH7t 3@ DIDA 47 ©
& SGML E71'i g EASR 3tk o] 5 #7198 2
7to] 5] DTDE dHNEES] AFH +2EAQ T
Aol 5o Slo} (& 1Yol el 4 d& (28 1)
7o ) 122 4Y F AT & F AAI)

T}A] Q%e) & ¥ IS0¢ SGML DTDd| @z
£ 24 B4} AAPS DTDE}E vy oz v
o} A 8e EAQL 7HAY 7ok ofolgt e R
1S09] A% ZFANAee 2% EFQ AHER S
A whd AAPY A S 2 2ojge dUE
o, = ()2 B¥se Fol Foldel Aot o)A F
Aol d& A 22 39 o] obd 4 UH 7

uliply muliply
(&)
) =
ruslliply
nutiiply
anida muioly e -
mulply multiply
mutsply

(3 1) CE 1)e| 419 E8) 2=
(Fig. 1) The tree structure of (Table 1)




A AAE g ol T2 Aol § et
ojg} e o] FEN B AT E ISOdA A A
g 4 DTDE "=& 4 7S A3 AcHIL.

2.2 DTD % DI(Document instance)

4 ABE SGML3EH] AsiXe £49 =¢
FZ& 4982 3l DTDY 2 DTDd ma} 34
d #4449 & DIyt 9838 g8 DTDE 89
A9 =2 AlF +Z28 WA 538U RE9
of duty oz i)dEE HA(Entity Declaration),
ii)d2]HE M(Element Declaration), iii)&4 A
A(Attribute Declaration)s} 72 371x] 8 FA4 8
A2 o] FojUTHI0, 11].

DI DTDAA Z g 3ol w2} AA e FME
H75te AL oviste] £29 24y 2 3 @S 93
AAME $£4 DTD 2 44 87] §&0] $Ald 2.7
gt (29 )L (2 D9 e $248 B8] H
& SGML E7]'§2 o] &% DTD ¥ DIE epd)

1
—al
J'a “
0 X

(213! 2) Integral A9 Al
(Fig. 2) Instance of Integral formula

SGML H7|HE 0|88l= A ME7IQ M R 7181 1085

(2@ 39 (Dele AEE] Mo WA U,
o] dElEle utx} vlaz AR TS gL @
t} (29 3)9] (2)= AAAE M o]n, integral Az
HEE froms} to 223 ofg} 22 3¢ dUEE
7k, 319 dYRNEY 28 &M 4FA
e} 318 £AYe vehiz Aok 28 (29 3)
9] (3)& integral A NE g £4& AFsle
£4 Al Jep 2 k. = integral A2 HES
£4 idg A8tz Jon, o id&gge] gte A%
oA AFe ez A3, 6. 222 (29 3)9)
@) AN E MAd|X 2| (#PCDATA | %foper;) ++&
39] deREEo| YehtEe £A47F #PCDATAE
o] A4 B4 7t EAS AEE] %foper; o A
g JHEF vzt AYs2(*|” 712 :0R), ¥
ol WEHoz WY F AFE YAAAA
“+"2 ®7)1815 Aok

3. 54 BT AlAH A

SGML 7ol +4& A% $4A7e 74 &
78 F2E (29 99 Zon, A A9 Atz
ZA50] gt} (2E 499 O WY dolg AP
24, DTD ©= %&£ DTD$ DIE {3 e} DTD
2 pIo] R dolEulol 22 WY, (7Y 49
@t DI 289 44 eBHE h§ FHololx A

— <!DOCTYPE integral

DTD
<!ELEMENT (fromitolof) -O (#PCDATAI %foper;)+ >
<!ELEMENT frac -0 (numer,over) >
<!ELEMENT frac -0 (#PCDATAI %foper;)+ >
>3

e <integral><from> 0 <to><frac> | <over> a </frac><of>
DI L_ <frac> a <over> x </frac> dx </integral>

(28! 3) scML =4 B7(¥2| Alilol 3t DTD & Di
(Fig. 3) DTD & DI for an Math formula
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Aol L E LRI g
SGML 44} e dElE] P
A A gg g T "
A gl ey \ :mq e ’d!-. D'm‘wﬂ" "l‘!‘"
£ 95 38l pe) * 7z
SGML #A{¢-9] ¥
R
—
D

B

Ly

SGML B4 AMp

SGML ZAHH|

§ W S

:

DINY Fx P49

oo R RRREENIGe
ooty Py
DB

(23, 5) SGML THA{ & £81 DTD % DI2l 2|
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3.1 LHF HiOlE] X2|

W diole] Hale SGML 2412 ¢Jawo} SGML
A E o] &35t M s, o] A SGMLE
& DTD$ DIZ &2/sled, DTD A2 %9} DI A
e FAAM zpzh Azlgoh. DTD A RoMe i)
SGML &#4¢] DTDe| tj& #& A} ii)AgE, o
RE, &40 g dolgmol X 74, iii)DTD A
A A Ed 72 YPSE T3 DI JegRore
i)SGML #A1¢] DIo| o & A} ii)DIo o

3 E2 A4E g (2@ 54 SGML A
& o]&3% SGMLEA DTD/DIS] M8 AL 2y
o},

3.1.1 DTD A&

SGML 4] £4] DTD9 & ZHAl:= ISO 8879
(SGML)l WA 9 SGML A Bd T2 273}
o SGML #AM Ulo] 78 HA €L ARA o] 7
o} i1, 12]. 283 DTD9| 2z EE] Ml 2 o
AUEMNA, £4NAL BYFgosn (29 59
delelWo] 28 Mgt (24 6)e 8 deHE A
A3 2 &M disl YA E dole T=E e
W g

(28 6)3 2ol AHH AAWHE do]E] prEL
DI 22} Ao DIo] £3 ¥ 7t A2 NES(g2)0] &
A 45 AeAE AE37) 98, (29 Nt 2

&

& b

2] 42 UR desbuserls] Y2 UG

SGML I7|HE 0I83sl= oAl ME710| MA X 318 1087

Element Model Group Attributes Next Element
Name Pointer Pointer Pointer —,‘l

* Element Name : #2|R1E9) o] &

* Model Group Pointer: it A2 E9] 2t LAEE Lol A
ol g YugE 2y £ As 2AdY

* Attnibutes Ponter . #ll'g AU MEZE ke 438 g EAE

* Neat Element Pointer: G A2iRlEe] 48 27 @ ¥U¥

(33 6) X2|= We|ME HIo|E{e] 7N
(Fig. 8) Data structure of element

o] (29 6)¢] zt dHNE =2 ModelGroup W] &
o o3 43 AAsle, 2] DTD9] A A% EL
TZ2E AL

3.1.2 DI Az

SGML #41¢] DIl di& A2l DI FE& IS
8879¢) DI9] 7o) o AG HAL FHX FHF 3o,
DI E8 +2& DTD Hz]dA AA4€ DTD A A
% Ef 7%9 DIA dehte dAEEY AF
T27t M2 A ste A AAE . DI g &
zt A AHEES] ASE T2 29 FZ(stack struc-
ture)& ALg3to2M Hejdo (29 8)d ¥ DIE
TAE A UEE 1o & E2]| 72 YA o
g v

2L DI Elg FASE # 22 XYY B

(2 ()
OJOXOJO

YHUEGY AYE A2

(22! 7) sSGML 2M DTDS| x| HlE E2| 7= HA
(Fig. 7) Generating tree structure of DTD
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<integral>
<from>
<frac>
<numer>a
</numer>
<over>b+c
</over>
</frac>
</from>
<to>n</lo>
<of>2x</of>
</integral>

(2al 8) et E2| 2x9| o
(Fig. 8) Example of Dl and Tree structure

2 #7147 SGML A E @92 FA4€ch (2
Y 9)& DI E2]9) 8 o UF dolg F2E B
At

Element Line )
N N XPos YPos | Widh | Heigt
Symbol | e Parent Previous Next Children
CE | S % | Poiner | Poiper Pointer | Pointer

(08 9) 54| dalHEe| HIojg =
(Fig. 9) Data structure of an Math formula

99 BE(field)E2 2A 24 LEMEE 3
28y o ¥UE Pue B 72 P BAH
e deHEd g xdHE Y& 4+ Uk CEH
=& g dPEs} A& dYUEE A Y
Bl e E#2(flag)e]t}. CharCode ¥ =& sl +
A eHMES] AUS A 25 Y3 EE ©
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32 30| OF% X2|
44 Dl E2le) QHAEESE o] 2387 ¢
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B A
DI E8 729} A% dojolL Al (SHH
294)

DEFE £4 2HAEQ FYolole HACFHH
24

DI Eg] 7z2| 74l 9| #olotR Aele DI &
29 HGH o NRE & AAET} ¢E o
77 54 dYWE kg9 ¥ule RES By
deiEe QHAE FJ ua AHFAFeEM
sty auaute 2 v A st 7Hs st

28y E5% £4 QHAE doloty Helw
A& dNE Y7 Pejo wal AN F4 g
9x @ E, go| o] AHoz wile RS
& A2 7t gasic) o) @ $4 QHAMEdE Huf
T(square root), ¥4, ¥ Fo] Aoy, of M
AFHEIWAAEE $H0E M HAY w273
Asjsto] oA shak 24 o] s Tl A 2] €
2 W7o sha A el Yolokx Helst #
29 HAY A RE HH Dl Egl9] k=
WEEAA Ztzte) xeo XY FHd ue}
He 4 EEE 394 24Fo2H o F

ud

[ 11 R
_Jl oft o

33ABX HS

2 4 43 A2 538 #48 Fdsted
ol 8 & (interactive) AE H o] AE A Fate] 21827}
AE A5 HEL AYste £4& FHRES A
faHeh 2T (29 10)0) 49} 7Fo] WYSWYGHHY
< AYste] gAdM FHE 74 LFE TPl 2
e+ A210], £ HAE 74 TEE AYs}7)
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2 WA E Y G5 9T M AR
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417 B

AA 2 2HL SUNOS4LL X 9% Al2H,
Motif, OSF UILZ © |3 SUN SPARCE 3 2EZ
8l2 NCD 16 Ejvjdo| Ethernete.2 |44 ¥ #7433}
(=g 1D9A FHsAT. 2 4 HPY7AMe
ISO 9573 44 Ee] ¥d 7x& zt= DTDE &
oz w2y g3, o] DTDY) ua} Yste £4L 2
A £ A (23 1294 o] DTDE ©]§-39
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Environment

I.I

7 .1 BoxDisplay
i
o ParsingSGMLOutput

H r saveSGMLOutpUL
i
i

%E -n@mi"il

(3% 10) 4 BE A|AH9| ALZA S
(Fig. 10) User Interface on Math Author system
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Ether Net

X - Terminal

LBP

(28 1) 78 A2y 8
(Fig. 11) The environment of the system to development

Ewironnent

--Illlm¢

(b)

(@ 12) A mFe| of(a)et =3 T2 oli(b)
(Fig. 12) Example of Editing(a) and result after editing(b)



[CORTTLIST Frac

IELEMENT ruaner
VELEMENT over

<Y

IELEMENT fence

style

CIELEMENT middle
;IRTIUST niddle
>

Yelpt> /fptd
Uparerthesis) dxl/of> Fromd 1(”"0-) intogral> -pi>
WF>  Cexponential>

{rumor,
< (Xfelign:) center >

align

00 (Xftaxt: | Xfopers)e
- 0 (Xftaxt: | Xfoper:)e

Vv

- - (d1FFof, b >
tupe CXFAiFF:)  normal >
00 <XFtext: | Xfoper;)s >
- 0 (Xftext: | Xfoper;)+ >
= - (sbovel, (above}s} >

align  (Xfalign:} center
00 (Xftext: | Xfoper:)e
- 0 (Iftext: | Ifoper:)e

Vv

= = ({cold®) >
-~ Cabovel, Cabove)e)
align (Zfalign:) center

- - (Zfvext: t Xfopers)+
(dogres, of)
0 l) (Iftext: | Xfoper;)s

Yvv vv

-- (Xftext: | Xfoper;)+
-- Cdegres, of) >

= = ((Xftext: | Ifoper:de | (fname, of))
typel  (Xffuncl:) SINPLIED

(Zffunc2:) oIMPLIDD

- 0 (WPCDATAY

- - {Xftext; | Ifoper:)+
twpe  (Xftwe;) paren
CBATA

(= 0} sIHFLIED

(Ifstyle:? single

= - (Xftext:) >

style (Xfstyle:) single >
Cintograld (tod  3¢U/tod Cof>

/o>
or> {/fractionr </df>

Cparenthesisd  <of)

Cdegaree> degroe> /eoxponential>
parenthesis) dx</of> <From> -l(/fm) integral)> ={frection> Gwmer> 16<p1> </pid>

SGML E7I'HE O18sts o4 TFTIQ) MAH & 78 1091

24root> <of> x42¢/0f> Urooty </of)

(parenthesis)
+exponential? ddegree>  x{/dogreed </exponential) <

Uramerd  Cover> 3llov

(38 13) (2@ 12)0l cist SGML M X #2}
(Fig. 13) SGML DI for (Fig. 12)

(E 2) 1tM 7|5 Hln
(Table 2) Compare Features of parsers

T SGML 71&34A | SGML #33H | 8 F4A A9
FHIA
SGML # &4t YES YES YES
2971%

DATATAG NO YES NO
OMITTAG YES YES NO
RANK NO YES NO
SHORTTAG YES YES NO
§3 NO NO NO
og NO NO NO

(@29 13)2 (2¥ 12)9A P8 +42 HA3A
€ o 44 SGMLE71Y 9 243& Jehdn).

2 4 H37e SGML 28 A|A¥o z SGML
A& 23 sled, £ 539 715 (B 2)dA 4
E}'—Ji R} 7o) 1SO 88794 A A3 U= SGML

F 715 S AL F Ue dAAEN gA] PHo=m
E'Ea SGML FE8%g HA¥ & de Aol
2 7)o g M2 g (H 2)o) veh} U

5.d &

2 ¥ F4g 28ed 53 A2 &

rlo
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Hl P Yol 2] dlojEl9) FT YL & F
e H7HE FAETY SGMLE ol &3l 4
2 HEIY F e 4 HAHVIE AL

£ SGML 4] #Hirle W3d dAe 438
SGML A7} ol T2 e} FF2] HAolm
2 SGML2| o] 7}A] 71558 AFst7) ssiMe
SAG 71%5& zte HA9 side] Hasi EE
A AAdEY A3 B4 A4S A3 SGML
o g gy 77 gasidy Azhs s SGML
#¥ 3-8(SGML Application)l] FF A7} A%
oo} & el
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