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CaAlrtTING YOUR GRAMMAR WITH 
Michael F. Plass 
Xerox Corporation . 

Are you one of those people who would rather 
look at a syntax chart than a BNF grammar? Do 
you avoid making a syntax chart for your language 
because it is too hard to draw or too hard to typeset? 
If eo, this is the article for you. Pay attention, and 
you will learn how to use the macros below to create 
your own syntax charts with m. 

First some basics. Every component of the syntax 
chart is enclosed in a l')jX box, with the entry and 
exit points on the left and right sides of the box, 
aligned with the baseline. Usually the entry point is 
on the left end and the exit is on the right, but not 
always, as we shall see. 

The simplest components are the boxes that rep 
resent the terminals and the nonterminals of the lan- 
page. The terminals are the lowest level pieces of 
the language that the description deals with, for ex- 
ample, keywords, special characters, letters, digits, 
a d  so forth. Nonterminals are the names for the 
building blocks of the language. Some examples of 
nonterminal symbols might be number, identifier, 
expression, statement, program. If you are familiar 
with BNF, the nonterminals are the things in the 
angle brackets. 

The terminals in a syntax chart are enclosed 
in boxes with rounded ends, and nonterminals are 
enclosed in rectangular boxea. This is haw you 

use the syntax chart macros to make both kinds of 
elementary boxes: 

(Keep in mind that the case of the first letter 
in a l&jX control sequence is sigdlcant.) You 
can control what fonts are used inside these boxes 
by defining the control sequences \~ermi~Wont and 
\ ~ o n t e r ~ i m l ~ o ~ ~ t  to be the appropriate font selectors. 
Notice each of these basic boxes have 'stem' on the 
left and right sides, one of them being an arrow and 
the other one just a line. will determine which 
direction to point the m o w  in on the basis of how 
the box is nested inside of other constructions. 

The definition of a nonterminal is specitid like 
this: 

\D.iine(Lett.r A)\Termi~liA)\EndDef 

=) L e t t e t ~ e  

More complicated charts are built up by means 
of sequencing, dternetion, and repetition of simpler 

charts. To illustrate the way these work, we will ae 
sume that the control sequence \an. has been defined 
to be ~ont.rmiml<ano), and so forth. 

Sequencing is easy to do; just put the subcharta 
together: 

Alternation is a bit more complicated to specify. 
Here is an example: 

There may be any positive number of choices listed 
as the argument to \Alternatives, and each choice is 
marked by enclosing it in braces and preceding it 
with \upper, wae, or Uonr. Things marked with 
\upper go above the baseline, things marked with 
UOWW go below the baseline, and something marked 
with wM10 goe~ on the baseline. It is permitted to 
omit any one of these three kinds of tags: 

Sometimes a stack of alternatives can get very 
tall; in this case it might be better to spread them 
out horisontdly: 

This one is especially appropriate for a long liet of 

ahort choices. 
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Repetion is specified in almost e m d y  the m e  

way ae alternatives: 

The eame rules apply as before, except that you are 
not allowed to leanre out the \uiale. Thie is not the 
same as specifiog an empty middle, which you might 
often want to do: 

\ ~ . p . . t < \ u i d d l e ( \ o n d ~ < > ?  * 

Sometimes a chart gets too wide for the page, and 
'QJC breaks it up into lines aa if it were a paragraph. 
If this is want you want, f i nebu t  if you are in 
unrestricted hotimntal mode, you can make 'a nicer 
tramition to a new line by wing \ w i n e .  LOOk a t  
Appendix B for examples of this. 
Now you know about all of the conetructions. 

They can be nested in any way you please, up to 
a depth of four. One way to get around thii limit is 
to save away the innermost parts of the diagnun in 
a baot and call it in when you need it. You can acry 
WlocBox\cntrlr~q to defhe \cntrlaeq to be a digit 
indicating a box that you can use; this way your 
box wage won't conflict with that of the syntax 
chart macm. Remember to use braces to enclose 
the section in which you use wloceox, eo that the 
box number can be u d  again. If you exceed 
oarsize limit, the ueual eolution is to force a page 
eject eo 'QJC does not have to keep so much stuff in 
its memory. 

To use the macros, eay 

\input gnChut 

near the beginning of your file. When you actually 
want to make a chart, say \syntu~hut  to aet up the 
baselineskip, lineskip, and some other stuff. If you 
are mixing ayntsx charta with other text, you will 
want to enclose the \ s p t u a ~ t  along with the chart 
definition in braces, so all the funny definition8 go 

away at the end of the group and don't mees up the 
mat of your document. You will probably also want 
to say \ p u ~ o ~ t  opt to eliminate the paragraph in- 
dentation. 

The call on also tella l)ijX to ignore 
tabs and carriage returm eo you can format your 
more e d y .  Juet be careful where you add spaces- 
after a control aequence ia OK, but not between or 
after the parametera to a macro. The reseon for not 

ignoring q80e8 ia so terminals and nontenminals can 
have embedded spaces; if you prefer, you can sagr 
\Ignorolbitdpace to cause spaces to be ignored too, 
and then put in a control-space where you FeeUy 
want a apace. 

Now would be a good time to go try msking your 
awn simple syntax chart, using the macro definitiins 
in Appendix A. When defining a complex diagram, 
it is offen helpful to first defhe pieces of it aa 'Q?J 
macros. Thie makes the source much easier to read, 
and keeps the nesting of braces dawn to a reasonable 
level. This device is uaed extensively in the example 
in Appendix B. 

Finally, some fine points about spacing. The 
horimntal liner, are actually compoeed of 0xed-width 
rules and leadera filled with rules. The control ee- 
quence \run@ defines a fairly short fixed-width line, 
and \=in. defines one twice aa long. \pi1 dehes 
a line that stretches like glue, with a normal width 
of zero and the same stretchability ae \hill; Wi l l  

ia similar, but with the stretchability of an \hiill. 

Each component of a repetition or (vertical) altm 
nation comtruction implicitly has wii on each mde, 
so if the components are not all the aame width, the 
available space in each of the shorter ones wiH be 
distributed evenly between the embedded wile sad 
the ends of the component. By ueing thew macros 
in various combinatiom, you can get any kind of 
horimntal spacing you want. 

When a terminal box wntaina only s p e d  
character or only upper caae letters, the mult  looh 
beat when the contenta are centered vertically in the 
box; this is the default. However, if the same thing 
is done for lower caae lettere, the baeelinee of the 
words in different baxeu may not line up due to the 
pattern of aacendera and deecendera. The way to 
fix this is by wing a strut, which is a zemwidth 
box whoee height and depth mat& the extremes of 
the font. If the keywords in your language am in 
lower case, aay \strut after the luyword in the ter- 
minal box-r, better yet, define a macro that does 
this, as in Appendix B. Strute are already included 
in nonterminal boxea, because thee contain mocrtfy 
lower-ease letters. 

Sometimee two rowe would look better if they 
were moved a little bit doe r  together. You een do 
thi8 by wing \TrlmTop or \TrlmBot; these mscros take 
an hliet as a p-eter, box it, and then take a little 
off of the top or the bottom. Look at Appendix B 
to aee how these can be used. 
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Appendix A. Lieting of SynChart.TEX 

W editor'r noto - fonts havo hen adjusted to conform to TUGboat uu.y.; 
% the original valuea . to retained, c-t.4 oat  
\font C=dragonlO % \font >=YIIPII 
W \font U=CYITB 
W \font c=cma 

% The following macros declare how whim 8paco is tre8t.a. 
\def \IgnoreLinebre.Icsi\chcad.'l~\chcode'li=9~ 
\def \Ignore8hiteSpac.(\fhcode ' 15+- \&code ' 11=9\chc& 'IOe9) 
\def \DontI~orolhiteSp.~ei\crod.'Ili=5\chcoda '11=10\chco&'~10) 

\IgnorelhiteSpace % ro the macro daiinitionr may be f r w l y  foxwatted. 

\det\UonterrimlFonti\ : c) font to ure for aumtormlml 8ymbolr 
\def \Te r r i~ lFon t i \  : U) X font to usa for temlml qabols 
% \dei\CraphicPonti\: >) % font to get quutor  clrelar  frorr; 
\def \GraphicFonti\ : C) % font to get quator c ~ c l u  from; 

% rhoald hare charactar6 a. b, c, and d like 
w ta. nabcor r a t  i n  th. ~ t r i ~ n t - o r l .  

% The \LeftArrow, \RightArrow, and \AtrarLine r c r o r  define the rtmm 
% that  ge t  put on oach terminal or nontarminal box. The appmpri~t. urw 
% l o  put on tho emtry side of aach box, and W a r L i n a  is pot on th. a a i t  side 
# to balance out the ar row.  These definition8 rupplf a rathar small urw 
% w i t h .  long atan, using charactera from the rt8ndud -10 f a t .  U 8 . n  

% that  have good urorhaadr available in  othor font8 should r.&.iha tho80 
% n c r o s  to take advantage of them. 
\def Uof tkrow i\hskip i .2pt  

\Strikaouti\rbox to I. f lpt ibbd\hrldp-lpt\  : u\chu '4ObkIp-0. Spt?\rr.))) 
\def\RigEtArrow 
C\Strikeout{\vbox to I. flpti\hbox<\h.kip-0. bpt\ :u\cbar'4l\hollp-2pt) 

\ves3)b.ldp I .  2pt) 
\ d d  \Arrdine<\Strik~uti\hSkip 8.7pt)) 

% The n u t  t r o  macro. define big urorrherd.. 
\def \BigLof ~or(\Strikeouti\Cent.r8inlr:i\hbori\hrLip-Im\bf<>>3~ 
\def \ B i g R i g h t A r r d \ S t r i k u m t i \ C e n t ~ >  

% The next few macros describe the di..ruions of the quarter-circla font. 
\daf\Qlhickners{l. lpt3 % Thicbrers of n t r o h s  
\det\QSizeiSpt) % Height and width of the quarter circler  
\def\OPSizeiiOpt) W M c e  \QSize 
\vuu~lit\PThIcknosr % lvu is the stroke thicknes6. 

% The next two grouplr of r c r o s  my  need oditing i f  a font otber tbaa tho 
% dragon font i s  used to get the quarter circlea. 

% \ I ,  \II. \IXI, \IV are the quarter circles i n  the f i r s t ,  aacond, third and 
X fourth quadrants, numbered counterclodrrire r t u t f n g  d t h  tho upperl ight  om. 
\def \I {\lower \QSize \hboxi\GraphicFont a\B.clrQ)) 
\def \IIC\larer \QSize bboxi\B.ckQ\CraphicFat d)) 
\def\III i \ larer  \QSize \hbodUkckQ\GraphicFont c)3 
\def\IVi\lowr \Wixe \hbox{\GraphicFant bWclr9)) 

% \LeftRound and \RightRound are the end cape for Temha l  boxes 
\def \Lei tRound i\BackQbboxi\GraphicFont d)\B.ckQ\B.clLQ 

\lorer\PP8izebboxi\GraphicFont c))  
\daf \RightRoMdi\bb{\CraphicFont a3\0ackWacW 

\lower\QQSize\hbd\GraphicFont b>\BacfO) 

% editor 's  note - page break for -at publication 



5 \LeftSquare and \RightSwre are the end cape for Nontamlnal bour 
\def \Lei tSquare 
<\vrule height\PQSize depth\QaSize ridth Opt 
\mule height\QSize depth\PSize width tvu \hekip - i d  

\def \RightSquare 
<\hskip - l m  \ m l e  heigbt\QSize depth\lize width i d  

X These macros are for w i n g  forward and backward in Q anit.. 
\def \BackQ<\hskip-\QSize) 
\def \BackQQ<\hskip-\PQsize) 
\def \PonPi\hskip \QSize) 
\def \FomQQi\hskip \QQSize> 

X Macros in this group are -ant to be used directly by th. war. 
\def\Eapty<\vrule height\QSize depth\QSize ddth Opt) 
\def \Strut<\saveO\hboxf~ \~~ule  haight 1htO depth IdpO d d t h  Opt) 
\def \QI.ine<\vrulo height 0.5- depth 0.5m width \Witd  
\def \QQLinei\vrule height 0.5- depth 0 .  Sm width \ W L t e >  
\def \Fil<\leaders\HorzLine\hf 11) 
\def\Fill<\leaders\HorzLine\hiill> % use this to n..p \Pi1 
\d~f\P~llowedB~{\Fil) % w e  to sep8rote Spb018 h a 8 0 v C e  
\def\TrimTop#l<\vbox expaud -\Qsizef\vsr\hboxiI1~3> 
\def \~ri~t#l<\hbox<$\vtop{\hbox<#l>\vskip-\Wi~e>$>> 

X Some useful foraatting primitives, used in&rn811y. 
\def \HorzLinef\hrule height 0.5w depth 0.5m) 
\def \Strikeout 
ti<\saveO\hbox<#l>\hbox to 1rdO 

<\mule height 0.5w depth 0.5- d d t h  1mdO\bm\urrbod)>~ 

\def \CenterSinklii\lo~er\QSize\vbox to \~~gi+ei \vss \hbor<(t l> \~1buf1>~ 
\def\S*adrchli{\lorer\QSize 

\vbox to \@pine 
i\vskip-0.5m\HorzLine\rss 
\hbox<Il)\v~~ 
\HorzLine\vskip-0.5m\nuLl)> 

\deS\VerUinetl<\hsklp -0.5m \mule IX ddth ivu \hrklp - 0 . 5 ~ ~ )  
\def\LinetoTop<\VerttineCdepth-\QSize>) 
\bet \LinetoBot<\VertLine<hei@t-\Wize>> 
\def \FilVertLinei\hskip - 0 . 5 ~  \mule d d t h  l*u \hrkip - 0 . 5 ~ )  

% There define sore c m n  bits and pieces of the di8grm. 
\def\SlitchUp<\IV\BackQ\Q@ine) 
\def \S*itchDn<\I\BackQ\QOLine> 
\def\MergeUp<\PQLine\BPckQ\II) 
\def \MergeDni\QOLine\Backq\III) 

% Use \Define to start a section of the e p t u  diegram. 
\def\Defina#i<\par$<~$\CenterSiaL 
<\Yonteni~lFont\Strutll>\hs~p 2vu plus 300pt 
\pedolty O\QQLine3 

% And use \hdDeY to end it. 
\def \EadDef <\QI.ine\BiQi@Arrow\par> 

% I f  8 section gate t w  wide. \Yeline rill continue the chart am 8 lh0. 
\def \Yeline 

<\Fil\I\LinetoBot\FonrQQ\linebrmk 
\hb~x<\FonPO\FonPP)\LinetoBot\II 
\Fil\vrule height \QQSize depth \@@ire width 0pt\eigLaftArrw\Pll 
\IV\LinetoTop\ForwQQ\linebreak 
\hboxf \ F o ~ Q \ F o ~ \ t i n e t o T o p \ I  II\fil> 
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5 The macros \LeitToRight, \RightToLeit, m d  \S+itcbDirection control the 
5 way arrows u e  pasted onto the lor-level borer of tbe chart.  
\def \LeftToRight 

{\def \ ~ e f  tSidrArrow<\RightArror) 
\def \~ipt$ideArrofi\ArrorLinr) 
\dei\SwitchDirection~\RightToLef t>) 

\def\RightToLeft 
{\def \Lei tSide&row~\ArrorLioe) 
\def \~ight~ideArrowi\LeitArrod 
\def\StitchDirectioni\LeftToRight>~ 

% The next t w i  macros a re  used f o r  creat ing terminal .and nonteminol boxas. 
\def \Wonterminal ' 

#i{\Lef tSideArrow\Lef tSquue\Sandwch 
{\NonterninalFont 
\ t l \S t ru t \  )\RightSqmre\Right8id&row> 

\det\Teminal 
11 {\Lei tSideArrow\Lef tRound\landreh 

i\TerminalFont 
~l~\RightRound\RightSideArro1) 

% The next group of macros a re  used f o r  allocating d i g i t s  f o r  r e f u r h g  to 
% counters and boxes. These a re  needed only because counters .ad boxes i n  TSX 
% do not n e s t  i n  the nice way t h a t  macro defini t ions do. The macros a re  a 
% b i t  on t h e  t r icky side, but are  short  enough th8t  you can Sigute out how 
% they work i f  you understand the way TEX expands u c r o s .  I f  p u  are  w i r y  
% other packages t h a t  use some of these boxes o r  counters, you may have to 
% change some of the numbors i n  there macros. 
\defUlloc#1#2i\def#2~l))  
\def\AllocBox 

i\def \AllocBoxC\Overf low 
~\A1loc9~\Alloc8~\Alloc7~\Alloc6~\Alloc5>\Alloc4~Ulloc3>\Alloc2)~loc1) 

\def \AllocCt.r 
~\def\AllocCtr~\def\AllocCtr(\def\AllocCtr~\defUllocCtr 
<\Overt loa)U1loc8)\Alloc7)\Alloc6~\All0~5> 

% Here're t h e  ones you've been waiting for .  Both \ f l t e r ~ t i V ~ t I  and 
% \Repeat work i n  roughly the s m  furhion, s o  t h i s  dercription applies 
% t c  them both. The single argument is composed of the  uubcoapo~entr, 
% each one enclosed i n  braces and preceded by a control sequence. The80 
% control sequences ge t  defined as loca l  macros, m d  grab the uubcomponents 
% a s  parameters. Actually, t h i s  happens t r i c e :  the f i r s t  t h e  the u g r m m t  
% i s  interpreted,  the local  macros jus t  ignore t h e i r  parmeter ,  m d  th. 
% second time through, the r e a l  work is done. The f i r s t  pars is ured to 
% count the subcomponents, since the l a s t  one has to be t reated rpecial ly ,  
% and a l so  does some validation of the arguments. 
% 
X There are  places i n  these macros where a \gdef or \xdef is used to get r a s  
5 information out of a local Scope or t o  force expawion of a count; since 
% the value is used before any other macros a re  expanded. there is no -or 
% of neebad macro c a l l s  messing things up. 
% 
% If  the s t ruc ture  of the macro i s n ' t  t r i cky  enough f o r  you, you can try u, 
% understand the  way the r e s u l t  is b u i l t  up out of boxes. Here is the b u i c  
% idea: while t h e  s tuff  i n  the aiddle  is being b u i l t  up in an \haliga, the 
% connectors on the side a re  b u i l t  up i n  two boxes, one f o r  the l e f t  and t h e  
% other on t h e  r igh t .  The baselines of the boxes on the  r ides  a r e  mnintaind 
% to be cor rec t  for  the f i n a l  r e s u l t  by doing a \vbox above and a t  t h e  d d d l e  
% and n \vtop a f t e r  the middle. The baneline of the  s tu f f  i n  the middle is 
% ignored, aod when it is a11 bu i l t .  it is boxed and forced to l i n e  up with 
% the  boxes on either eide. The \h.lign is  needed since each row has to be 
% expanded t o  the maximum width of everything in t h e  middle. 
\def \Alternatives 

Xl{i\AllocCtr\AltCtr 



\netcouatWtCtr 0 
\d.i\rtat.C?3 
\dot \vpP.r#l€\if L\st.W\B.dUraOfVpp.r3\alni> 

\advcountUltCtr\def \otateiU33 
\def\Middl.#i<\if L\rt.te<\B.dUreOiUddle3\e1~40 

\advcount\AltCtr\def \ntatoa]> 
\dof\Lonr#l<\a~countUltCtr\def \otateCG)> 
m 1  
\ i f  L\skteO\else<\WoMiddle) 
\dot k t 8 t d T 3  
\dof\Uppori\advcauntUltCtr by -1 

\UpparAltermUvd 
\def \Middle<\advcouot\AlU:tr by -1 

\YiddleAltern~tive) 
\dot \Loww<\if L\nt.tr <\gdof \OW<>) 

\aha €\gdof \WA<\(kittadYiddl.Altoyp.~*.3> 
\OYA % W e d  becawa of rcoping in  th. i f  .t.tullt 

\advcount\Altctr by -1 
\LowerAlternative3 

\AllocEox\L\rave\L\noll 
Ulloc&x\ll\rave\R\null 
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\def\UpperAlternative 
# i<\saveO\hbox<#l \~ty~ 

\ean\t\vbox<\box\L\hbor<\~ule height 1htO depth IdpO d d t h  Opt 
\if U\rt.~\FilVetUioe3\eIu4~etoBot>\II)) 

\save\R\vbox<\bx\R\hboxi\mle height lhtd depth 1dpO r ld tb  Opt 
\I\if v\at~tri\FilVer~ine>\elme~Uimtoeot>>~ 

\Fil\~~bo.O\Fil\cr\dei\et.UCv)> 

\defWiddleAlternative 
#l~\aa~\hbox<#l\erptr)ty> 

~ e f \ ~ o r r r ~ o ~ o i \ c o u t \ ~ l ~ t r >  
\save\L\vbox<\m\L\hboxC\~ule height 1hU) depth 1dpO width Opt 

\if v\st.tr<\B.clrQ\MLinetoTop3\el8e<> 
\if OUIo~.T~<>\eloe<\B.~~\I\LinetoBot> 
\eackQ\PeLine>) 

\~ave\R\vb~<\box\a\hbox<\1~ule height 1hU) d- 1dpO width Opt 
\QOLine\&ckQ 
\if U\8t.te<\Line~Top\III~cW)\e11eC> 
\ i f  O\RorsTocoO\elrei\LiaetoBot\II\B.~>> 

\Fil\uuboxO\Fil\cr\def \state<L>> 

\def\O.ittedYiddldltermtive 
<\eaveO\hbori\hpty> 
\xdef \RomToGo<\countWtCtr> 
\rave\L\trbox<\bx\L\hbox{\~1\11e height 1htO depth ldpO width Opt 

\if v\~t~te<\&~\fv\Lh0~T0p3\0l800 
\if O \ R o r r T o ~ < 3 \ e l s e i \ B . ~ k Q \ I \ L i ~ t 3  
\ P o r n >  

\save\R\vbox<\box\R\hboxt\vrule height lhtd depth ldpd width Opt 
\FoM 

\def \RepoatBody 
#l t \ saveO\hbm<#l \~ty l  

W e f  \RarsT&oC\countWtCtr> 
\sa~\L\obox<\box\L\aboxC\mle height lhtO depth 1dpO width Opt 

\if v\rt.te<\LinetoTop\III\hclt9)\e1seC> 
\if O\RasToCoU\elseC\tinetoBot\II\BrcLO) 
\Wine>> 

\save\R\~d\bx\R\hbox<\mle height IhtO depth 1dpO width Opt 

\def \LorerAl~rnative 

#l<\oaveO\hbox<#l> 

\~ef\RorsToGo<\cout\AltCtr> 
\save\t\hbori$\dop<\box\L\hboxi\mle height 1htO dopth 1dpO width Opt 

\if O\RorsT&o ~\LinrtoTop)\elee<\Fi1VerUine>\III>>$> 
\aave\R\hboxi$\~\box\R\hbx<\mle height 1htO depth IdpO r ld th  Opt 

\IV\if O\RowrTokI\Linetorop>\e~se<Wi1VerU~~>>$> 
\Fil\unboxO\Fil\~tj\cr\def  tot&>> 

% editor's mote - page break for NGboat publication 
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I Ilorizont.1 alternative8 work i n  much tho r w  my u tlu othore. 
% but are A l l t t l e  r h p l e r  because n don't hvo to worry rboat a W d d l r  
% md me w juet  r u m  ao \hbm Instead of \*boring ur wigr and tooling 
% uouud dth the  poaition of thr h r e l l r u .  
\def\BorzAltornatiroo 

tl<<UllocCtr\AltCtr \setcountWtCtr 0 

\def \AltornativeUli\advcountWtCtr> 
ti% couut the n m k r  of r l t e r ~ t i v e r  
\def \Alterruti*. 

<\~dvcountUltCtr by - ~ \ ~ ~ . ~ W U T O G O ~ C O P B ~ U ~ ~ C ~ ~ ?  
\if o\~lts~~i~ef~t~\L~8tllorr*ltM.tive>?\elro 

<\gdof Wt<\norrAltornatit.)) 
\ u A l t )  

\dot \Bor zAltarrmtive 
i\def UlorzAlt.rrutiw 

< U i a 4 1 d o r r A l ~ t i m 3 W i r r t i l o ~ ~ t l m 3  
WlocBo.x\TopTrack 
Wloc&u\BotTrack 
\aaoo\TopTrack\oull 
\rave\BotTr~ck\null 
\s~v.O\hbox<#l? 
\rbox<\box\TopTrack\hb~$\~\boxO\bos\BotTracr)$3~33 

\DontfgnoreWhitoSpacr % so the war  cau qmce s i @ f l w t l y  
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Appendix B. Here is a non-trivial example of the uee of the syntax chart macros. 

%%%%%% Beginning of PascalSyntu.TEX 

\toot K=CYSSB I for the k e p r d .  i n  tho cbut. 

<\spowchart  
Ulloc0of\aubchartbox % for eaviog pieces of the d iag ru r  

\parindent Opt 

%\defUeftArrowi\vrule height 0 .  Sm depth 0-Svu d d t h  2.5- 
# Turn off the right arrows because they nmke the charto too rid*. 

\def \Ri@tArror<\vrule height 0.5- depth 0 . 5 ~ ~  width 2.5rri) 
\defWrortine<\vrule height 0 . 5 ~ ~  dapth 0 .  S m  r id th  2 . 5 4  

\def \WoArrarrsi\def \Let tArrorO\def \BigbtArrorC>\def ~ o d l n e < > >  

% \Ticchar>> yields a circular t ~ ~ l  node with th. charactor 

% ae8thetically placed, aeatning CYTTB is used. The 4.5417pt is tho 
% height of plus and mlnus, and 4.2pt is the character ridth. 

% Colons and periods should be followed by a \ComaStrut to ~ a k e  

% them line up w i t h  semicolons and comas. For pareno, Wackotr , 
% and braces, put an extra \hss on the outer side to contar thw kttu. 
% This macro may be used for multi-character terminal qmbols, but 
% \KI should be wed for keyworde. 
\def \Mi <\Terminal 

<\vixu to 4.5417pti\rss\hbox expaad -4.2pt<\h.tll\h.~3\nr\vfilm&3) 

\def \W#li\Terminal<\ : K \hskIp-2pUll\Gtrat\hsklp-2pt>> 8 U n  this f a r  koprd.. 

\def\#C\llont.rmlnal> % just  an abbreviation. 

\def\lpar<\Ti\hasO3 \def \rpari\?<) \bmr33 
\def \lbrakC\T<bs t)) \det\rbraki\Ta\h.s?> 

\def \cc-a€\N, >3 
\def \ c o l d \ ? < :  \comastrut>> 

\d*f \ed\TC=>) 
\def \s%.icoloni\N ;>> 
\drf \period<\N. \Cwp(it.rut>> 

\def \getd\?i\eav&\hbox<>>\vbor 

~UborC\C*n~rSinlr€:)\Cen~lnk€\rbor to ihtoi)=>>\rrull>>> 

editor's note - page break for =boat publication 
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4 X Declaration m a s  
\def \tsImplet~<\Wi~iople type13 
\def \t~peliet<\ibr.~\\\~fic~n\\m~let~pe\U\\\rbr.L) 
\Def ine<Type3Wil 
\Alternatives 

<\Middle.(\Pil\risplet1p13 
Umrer<\Fil\T<\chu'lSB)\\\Ht~p. idantif ior?? 
\Lo+~ri\optionrli\Elipebbd)3\\\ElC~~a~>\\\t~~.ll~t\\UnKoi~\\\t1~.> 
\toneri\mif ile>\\Un<of 3 \ \ \ tp \ \>  
\Lorer<\KWIaet>\\\KUCof > \ \ \~hp le t~p . \ \>  
\LorerC\KWirecord)\\\Wif ield list>\\~i.od>\U> 

\Fil\Fil\&dDef . 

1 % mad of Declaration H+trar 
% \vfil\e jsct 
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\viil\ej act 

% ditor's note - page b r a  tor TWboat publiatiam 
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\Def inei1dotif er3\Fi1 
\Hletter>\\ 
\Repeat<\Qpri\Hiletter>? 

\Middle<) 
\LorefiU<digitl3) 

\Fil\Fil\EndDef 
> 
\dil\eject 
%%%%# End of ParcalSptax.fEY 
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C (end) I 

tJpe identifier 



--- - 
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I p-dura identifier I 
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l i i  
unmped eonatant 
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