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1 Introduction

This document defines procedures to display Hershey fonts using the BGI' interface. A replace-
ment for (out-text ...) is provided. The format is intended to be an imitation of Donald
Knuth’s TEX typesetting system:

e New fonts are selected with \(name) or \(name)@(scale). Remember to type double
backslashes in a Scheme string!

\small selects a font 2 levels smaller.

\large selects a font 2 levels larger.

\horiz and \vert set the text direction.

{} delimit a group. The previous orientation, size, and font are restored after the closing
acculade.

~ and _ cause superscripting and subscripting. Asin TEX, they apply to the next character
or group, so sugar would be entered ‘C_6H_{12}0_6", for instance. Out-hershey attempts
to use a smaller size when displaying a subscript (actually two units smaller). If this is
not possible, it will try to use a smaller stroke set in the same family. By now we’re
getting real desperate, so Out-hershey just makes the current font as small as possible.

e All usual symbols, and many others, are available as “\(mnemonic)”.

!Borland’s Graphical Interface



If this sounded too theoretical, see the last chapter, containing a few examples.
A few differences exist between out-hershey and out-text: out-hershey works only with
one text justification setting, *left ’bottom. No special care is given to enforce these settings,

[

as they are by far the most useful and common ones. Characters such as and ‘_" must be

prefixed by a ‘\’, as they have a TEX meaning.

2 Code

This is a huge environment that contains all TEX definitions. It is implemented as a separate
environment so

e Users can add their definitions as they wish

e This big piece of code is separated from the rest, which is a good thing from a hacker’s
point of view...

e Global variables (like “shall we just measure, or really draw?”) can be hidden from the
global environment.

A few special variables are included in this environment. They all contain an underscore
(_) so they cannot be accessed from Out-hershey by the user.

draw_it A boolean telling us whether we're actually drawing, or just measuring.

font_sibling An association list describing the “cut-down” versions of fonts: RM2B can be
reduced to RM10, for instance.

raw handler A procedure displaying its first argument as “raw”. This is used by the main

routine to display text without it having a special TEX meaning.
font_ 0 The default font.
size 0 The default size for the default font.
direction 0 The default direction for the default font.

Next comes the real drawing recursive routine. It will display string str with the specified
font, direction and size, while mode describes how much information it must handle before
return. possible values are ’char (get only a character), *raw (no TEX interpretation), *single
(only one pass) or a combination of these values. When no mode argument is provided, TeX-out
will call itself tail-recursively until it has displayed the whole string.

(define TeX-environment
(let ((out-char (lambda (cnum cfont args)
(let* ((str (car args))
(font (cadr args))
(direction (caddr args))
(size (cadddr args)))



((access TeX-out TeX-environment)
(list->string (1list (integer->char cnum)))
cfont direction size)

str)))
)
(make-environment
(define draw_it #t)

(define font_siblings ’((gr2b .
(rm2b .
(s1l2b .
(ss2b .
(sy20 .

(define font_0 ’RM10)
(define size_0 2)
(define direction_0 ’HORIZ)
(define (o_sym n)
(lambda (s . a)
(out-char
n

(if (member (cadr a) ’(SY10 SS10 RM10 GR10 SL10))

a)))

(define (o_svar fif felse)
(lambda (s . a)
(out—-char

(if (member (cadr a) (cdr fif)) (car fif) felse)
(if (member (cadr a) ’(SY10 SS10 RM10 GR10 SL10))

a)))
(define (o_s10 n)

; shall we draw, or measure 7

gri0) (gr2l .
rmi0) (rm21 .
s110) (s1l21 .
ss10) (ss21 .
sy10)))

(lambda (s . a) (out-char n ’SY10 a)))

(define (o0_s20 n)

(lambda (s . a) (out-char n ’SY20 a)))

(define (o_grk n)
(lambda (s . a)
(out-char n
(case (cadr a)

((SY10 SS10 RM10 GR10 SL10)

((sSs2L RM2L GR2L SL2L) ’GR2L)

(else ’GR2B))
a)))
(define (o_lig n)
(lambda (s . a)
(out-char n (cadr a) a)))

(define Font-Composite? pair?)
(define Font-X car)
(define Font-Y cadr)
(define Font-Make cons)
(define (Font- size)

(if (Font-Composite? size)

(Font-Make (max 1 (- (Font-X size) 2))
(max 1 (- (Font-Y size) 2)))

(max 1 (- size 2))))

grio)
rmi0)
s110)
ss10)

’GR10)

’SY10 ’SY20)

’SY10 ’SY20)



(define (Font+ size)
(if (Font-Composite? size)
(Font-Make (+ (Font-X size) 2)
(+ (Font-Y size) 2))
(+ size 2)))
(define (Font* size)
(if (Font-Composite? size)
(Font-Make (+ (Font-X size) 1)
(+ (Font-Y size) 1))
(+ size 1)))
(define (Font-Big? size)
(if (Font-Composite? size)
(> (max (Font-X size) (Font-Y size)) 2)
(> size 2)))
(define |smalll (lambda (s str font direction size)
(TeX-out str font direction (Font- size))))
(define |large| (lambda (s str font direction size)
(TeX-out str font direction (Font+ size))))
(define l|horiz| (lambda (s str font direction size)
(TeX-out str font ’horiz size)))
(define |vert| (lambda (s str font direction size)
(TeX-out str font ’vert size)))
(define |raw_handler|
(lambda (s str font direction size)

(cond ((equal? s "_") (|underscore| str font direction size))
(else (TeX-out s font direction size ’single ’raw)
str))))

(define TeX-codes
’((llanglel . (sym 1))
(lrangle| . (sym 2))

¢l . (sym 3))
(Ol . (sym 4))
(IClI . (sym 5))
(111 . (sym 6))
({1l . (sym 7))
(1}l . (sym 8))

(lrwl . (sym 9))

(lwr|l . (sym 10))

(lparallel| . (sym 11))

(lpm| . (sym 12))

(lmpl . (sym 13))

(ltimes| . (svar ’(14 SS2L GR2L EN2L SS10) 15))
(lcdot| . (svar ’(16 SS2L GR2L EN2L SS10) 17))
(ldivl . (sym 18))

(Ineql . (sym 19))

(lequiv| . (sym 20))

(lleql . (sym 21))

(lgeql . (sym 22))

(Iproptol . (sym 23))

(lsubset| . (sym 24))

(lcupl . (sym 25))

(lsupset| . (sym 26))



(lcapl . (sym 27))
(lin| . (sym 28))
(lnablal . (svar ’(29 SS2L GR2L EN2L) 30))
(lvarsurd| . (sym 31))
(lsurd|l . (sym 32))
(lvarint| . (sym 33))
(lint| . (sym 34))
(loint| . (sym 35))
(Isum| . (sym 386))
(Iprodl . (sym 37))
(linftyl . (sym 38))
(lexists| . (sym 39))
(lotimes| . (s20 40))
(Iperpl . (s20 42))
(langlel . (s20 43))
(Ithatis| . (s20 44))
(langstrom| . (s20 46))
(Ihbar| . (s20 47))

(1’1 . (sym 64))
(11 . (sym 65))
(lul . (sym 66))
(1] . (sym 67))
(1<l . (sym 68))
(TNl . (sym 69))
(I°\"] . (sym 70))

(lrightarrow| . (svar ’(71 SS2L GR2L RM2L SS10) 72))
(luparrow| . (sym 73))
(|leftarrow| . (sym 74))
(ldownarrow| . (sym 75))
(Isl . (sym 78))
(ldagger| . (sym 77))
(lddagger| . (sym 78))
(Ibox| . (sym 79))
(lodot| . (sym 80))
(Isun| . (sym 80))
(Imercury| . (sym 81))
(lvenus| . (sym 82))
(loplus| . (sym 83))
(learth| . (sym 83))
(lmars| . (sym 84))
(ljupiter| . (sym 85))
(lsaturn| . (sym 86))
(luranus| . (sym 87))
(Ineptune| . (sym 88))
(lplutol . (sym 89))
(lmoon| . (sym 90))
(lcomet| . (sym 91))
(lasteroid| . (sym 92))
(lver| . (sym 93))
(lautumnis| . (sym 94))
(Ibullet| . (s10 95))
(|spadesuit| . (s20 95))



(lheartsuit!| . (s20 96))
(ldashl . (s10 97))
(ldiamondsuit| . (820 97))
(Isqcapl . (s10 98))
(lclubsuit!| . (s20 98))
(lwedgel . (s10 99))
(lvarclubl . (s20 99))
(lunderscore| . (sym 48))
(lwpl . (s20 50))
(lscout| . (s20 100))
(Ibigtriangledown| . (s10 101))
(lcirclel . (s10 180))
(Isquare| . (s10 161))
(ltrianglel . (s10 162))
(ldiamond| . (s10 163))
(Istar| . (s10 164))
(lsmash| . (s10 167))
(ICIRCLE| . (s10 168))
(ISQUARE| . (s10 169))
(|UTRIANGLE| . (s10 170))
(ILTRIANGLE| . (s10 171))
(IDTRIANGLE| . (s10 172))
(IRTRIANGLE| . (s10 173))
(ISTAR| . (s10 174))
(IFLAG| . (s10 175))
(lanchor| . (s10 178))
(Iplanel . (s10 177))
(lwork| . (s10 178))
(loill . (s10 179))
(lboat| . (s10 180))
(lskew!| . (s10 181))
(lchristl| . (s10 182))
(Imuslim| . (s10 183))
(ljewl . (s10 184))
(lbell| . (s10 185))
(lpalmtree| . (s10 186))
(lfirtreel . (s10 187))
(loaktreel . (s10 188))
(ltree|l . (s10 189))
(lsun| . (s10 190))
(lcounty| . (520 147))
(ldistrict| . (s20 148))
(laries| . (s20 149))
(ltaurus!| . (s20 150))
(lgeminil| . (s20 151))
(lcancer| . (s20 152))
(lleol . (s20 153))
(lvirgol . (s20 154))
(l1libral . (s20 155))
(lscorpiol . (s20 156))
(lsagittarius| . (s20 157))
(lcapricorn| . (s20 158))



(laquarius| . (s20 159))
(lpisces| . (520 160))
(Isteer| . (s20 161))
(lcent| . (s20 162))
(lverbx| . (s20 163))
(Imdot| . (520 192))
(Im“] . (s20 193))
(Im’ | . (520 194))
(1fulll . (s20 195))
(lhalf| . (s20 196))
(lquarter| . (s20 197))
(Isharpl . (s20 198))
(Inaturall . (s20 199))
(lflat| . (s20 200))
(lrest| . (s20 201))
(lhrest| . (s20 202))
(lgrest| . (s20 203))
(lerest| . (s20 204))
(1Geclef| . (s20 205))
(IFclef| . (s20 206))
(ltenorclef| . (s20 207))
(laleph| . (s20 49))
(lAlphal . (grk 65))
(IBetal . (grk 66))
(lGamma| . (grk 67))
(IDeltal . (grk 68))
(|Epsilon| . (grk 69))
(1Zetal . (grk 70))
(IEtal . (grk 71))
(IThetal . (grk 72))
(IIotal . (grk 73))
(IKappal . (grk 74))
(|Lambdal| . (grk 75))
(IMul . (grk 76))
(INul . (grk 77))
(1%il . (grk 78))
(10Omicron| . (grk 79))
(IPi|l . (grk 80))
(IRhol| . (grk 81))
(Isigmal . (grk 82))
(ITaul . (grk 83))
(lUpsilon| . (grk 84))
(Iphil . (grk 85))
(IKhil . (grk 86))
(IPsil . (grk 87))
(|Omegal . (grk 88))
(lalphal . (grk 97))
(lvetal . (grk 98))
(lgammal . (grk 99))
(ldeltal . (grk 100))
(lepsilon| . (grk 101))
(lzetal . (grk 102))



(letal . (grk 103))
(Ithetal . (grk 104))
(liotal . (grk 105))
(lkappal . (grk 106))
(|lambdal . (grk 107))
(Imul . (grk 108))
(Inul . (grk 109))
(Ixil . (grk 110))
(lomicron| . (grk 111))
(lpil . (grk 112))
(Irhol . (grk 113))
(Isigmal . (grk 114))
(ltaul . (grk 115))
(lupsilon| . (grk 116))
(lphil| . (grk 117))
(Ixhil . (grk 118))
(lpsil . (grk 119))
(lomegal . (grk 120))
(lvardeltal . (grk 1))
(lvarepsilon| . (grk 2))
(lvarthetal . (grk 3))
(lvarphil| . (grk 4))
(lvarsigmal . (grk 5))
(1££] . (1ig 1))
(1£il . (1ig 2))
(1£11 . (1ig 3))
(1££i] . (lig 4))
(1££1] . (1ig 5))
(il . (1ig 6))

))

(define (TeX-out str font direction size . mode)
(define (TeX-token str mode)
(define TeX-lookup
(let ((code (compile ‘(access XXX ,TeX-environment))))
(lambda (name)
(set-car! (member ’XXX (cadddr code)) name)
(%execute code))))
(define (TeX-font name)
(lambda (s str font direction size)
(TeX-out str (string->symbol
(1ist->string (map char-upcase (string->list name))))
direction (if s s size))))
(define (TeX-raise amount)
(lambda (str font direction size)
(set-font font direction size)
(let* ((delta (* (cdr (text-size "I")) amount))
(move (if (equal? direction ’vert)
(cons (- delta) 0)
(cons 0 (- delta))))
(back (if (equal? direction ’vert)
(cons delta 0)



(cons 0 delta))))
(move-rel move)
(let* ((newfont
(if (Font-Big? size)
font
(let ((try (assoc font font_siblings)))
(if try (cdr try) font))))
(newsize (if (equal? newfont font)
(Font- size)
(Font* size)))
(tail (TeX-out str newfont direction newsize ’single ’char)))
(move-rel back)
tail))))
(define (TeX-begin str font direction size)
(TeX-out str font direction size))
(define (TeX-end str font direction size)
(1ist str))
(letrec ((len (string-length str))
(first-separator (substring-find-next-char-in-set
str 0 len
(if (member ’intoken mode)
" N
"\\T_{3))
(first-len (cond ((member ’char mode) 1)
(first-separator first-separator)
(else len)))
(trim (lambda (str)
(cond ((string-null? str) str)
((char-whitespace? (string-ref str 0))
(trim (substring str 1 (string-length str))))
(else str)))))
(if (equal? first-separator 0)
(let ((tail (substring str 1 len)))
(case (string-ref str 0)
((#\") (cons (TeX-raise .6) tail))
((#\_.) (cons (TeX-raise -.5) tail))
((#\{) (cons TeX-begin tail))
((#\}) (cons TeX-end tail))
((#\\) (if (and (not (string-null? tail))
(member (string-ref tail 0) ’(#\\ #\~ #\.)))
(cons (lambda args
(apply |raw_handler|
(cons (substring tail 0 1) args)))
(substring tail 1 (string-length tail)))
(let* ((next (TeX-token tail ’(intoken)))
(first-token (car next))
(first-len (string-length first-token))
(double (substring-find-next-char-in-set
first-token 0 first-len "@"))
(first-atom (if double
(substring first-token 0 double)
first-token))



(first-symbol (string->symbol first-atom))
(arg-string (if double
(substring first-token
(1+ double) first-len)
")
(argument (if (equal? (string-ref arg-string 0)
0O
(begin
(string-set!
arg-string
(substring-find-next-char-in-set
arg-string 0
(- first-len double 1) ",")
#\space)
(read (open-input-string
arg-string)))
(string->number arg-string)))
(TeX-cmd (assoc first-symbol TeX-codes))

(handler
(if TeX-cmd
(apply (case (cadr TeX-cmd)
(SYM o_sym)
(SVAR o_svar)
(S10 o_s10)
(S20 0_s20)
(LIG o_lig)

(GRK o_grk))
(cddr TeX-cmd))
(TeX-lookup (string->symbol first-atom)))))
(cons (lambda args
(apply (if (equal? handler #!unassigned)
(TeX-font first-atom)
handler)
(cons argument args)))
(trim (cdr next))))))))
(cons (substring str O first-len)
(substring str first-len len)))))
(define (set-font font direction size)
(if (not (assoc font (access font-1 bgi-environment)))
(install-user-font (symbol->string font)))
(if (Font-Composite? size)
(begin (set-text-style font direction 0)
(set-user-char-size (cons (Font-X size) 1)
(cons (Font-Y size) 1)))
(set-text-style font direction size)))

(let ((next (if (member ’raw mode)
(cons str "")
(TeX-token str mode))))
(if (string? (car next))
(when (not (string-null? (car next)))
(set-font font direction size)

10



(set-text-justify (if (equal? direction ’vert)
’right
>left)
*bottom)

77 in ” font ” at 7 size)

: (writeln ”out © (car next)

(if draw_it
(out-text (car next))
(move-rel (cons (car (text-size (car next))) 0)))

(if (equal? direction ’vert)
(move-rel (cons 0 (- (car (text-size (car next)))))))

(if (member ’single mode)
(cdr next)
(TeX-out (cdr next) font direction size)))

(let ((tail ((car next) (cdr next) font direction size)))
(if (not (string? tail))

(car tail)

(if (member ’single mode)
tail
(TeX-out tail font direction size)))))))

)))

This routine is the only one intended to be called by the user. It can receive one or two
arguments, the first one being the string to display, and the second optional one being the
starting position. It can be understood as a replacement for both out-text and out-text-xy.

(define (out-hershey str . position)
(case (length position)
(o) O
((1) (move-to (car positiomn)))
(else (error "Invalid arguments" position)))
(if (string? str)

((access TeX-out TeX-environment) str
(access font_0 TeX-environment)
(access direction_0 TeX-environment)
(access size_0 TeX-environment))

(error "String expected" str)))

This routine returns the space taken to display str. It does not perform any output, and
is a replacement for text-size.

(define (size-hershey str)
(set! (access draw_it TeX-environment) #f)
(let ((here (get-xy)))
((access TeX-out TeX-environment) str
(access font_0 TeX-environment)
(access direction_0 TeX-environment)
(access size_0 TeX-environment))

11



(let ((there (get-xy)))
(begin0
(cons (- (car there) (car here))
(- (cdr there) (cdr here)))
(set! (access draw_it TeX-environment) #t)
(move-to here)))))

3 Testing

Here all the necessary settings are done to ease the testing process. This shouldn’t make you
think trial and error is a good programming scheme!

(define (test s)
(split-screen 10)
(clear-device)
(move-to (100 . 100))
(out-hershey s))

4 User’s Manual

To use the Hershey font system, a few initialisation steps must be followed:

(init-graph) ; switch to graphics mode
(set-text-justify ’LEFT ’BOTTOM) ; ’standard’

Here ’standard’ should be understood as a joke, because it is not the mode BGI starts in,
contrary to obvious common sense. Now Out-hershey can be used, either like Out-Text or like
Out-Text-XY. With the latter option, supply a point as second argument. In all cases, supply
a string as first argument. The general format of the string is:

{(command) | (font) | (symbol) | (" | )(item) | text}

There (command) is
o \small selects a font 2 units smaller. A unit is about 8 pixels.
o \large selects a font 2 units larger.
e \horiz and \vert set the text direction.

A (font) is \(name) or \(name)@(scale). Name can be one of RM10, RM2L, RM2B (roman
simple, light and bold), SL10, SL2L, SL2B (same in slanted), S310, SS2L, SS2B (same in sans-
serif), GR10, GR2L, GR2B (same in ypeek), AN20, G020, OE20 (antique, gothic and old english),
SY10, SY20 (symbols) and CY20 (cyrillic). (scale) can be a number (size in multiples of 8 pixels)
or a pair ({z),(y)) (X- and Y-scaling). Sizes should range between 1 and 10.
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(out-hershey, ,"\\rm2b@1,,J. Bond ,0077")

J. Bond O0O7<?

(out-hershey, ,"\\rm2b@2,,J. Bond, ,0077")

J. Bornd 0077

(out-hershey, ,"\\rm2b@3,,J. Bond, ,0077")

J. Bond OQ77?

(out-hershey, ,"\\rm2b@4,,J. Bond ,0077")

J. Bond 007

(out-hershey, ,"\\rm2b@5,,J. Bond ,0077")

J. Bormd OOQC

(out-hershey ,"\\rm2b@(3,1),J.,,Bond ,0077")

(out-hershey, ,"\\rm2b@(1,3),J.,Bond ,0077")
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J. bond V077

(out-hershey, ,"\\rm21@4,,J. Bond, ,0077")

J. Bond 0OQ7°

(out-hershey, ,"\\s12b@4,,J. Bond ,0077")

J. Borid 0OO7?

(out-hershey, ,"\\ss2b@4,,J. Bond ,0077")

J. Bond 0OO/7?

(out-hershey,,"\\an2004,,J. Bond, ,0077")

. Wond OO¢C?

(out-hershey;,"\\go2004,J. Bond ,0077")

. Wond 0072

(out-hershey,,"\\0e2004,,J. Bond ,0077")

Jd. Bona 0077
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(out-hershey, ,"\\cy2004,,L.Q.Cnpa ‘web")

M.C.l'lopbaueB

(out-hershey ,"\\gr2b@4 Ledem acam")

Meoer o yoxr

An (item) is either a character, or a symbol, or a group ({}). Text is any string of characters,
except “’s and _’s must be prefixed by a backslash (they in effect are treated as symbols).
These are the symbols available:

Il
S I =

\v4
3

— —
~ ~~
e— A VTS A T S T T~
— —
= (0]
0] Q
Q =
'_l
<
IIN
— —
g w0
H =
o) =
e

N \gEG. v \infty...oooviiina...
B
] ropto................ - exists................
prop
C &
Mo \subset ................ \otimes................
U 1
N \CUP et \PeTP e e
> 4
\TW . \supset ................ \angle ... .ooviiinin...
M
WL e \CaP et \thatis................
Si
\parallel.............. | \NID \angstrom..............
+ %
\PI. e \nabla................. \/ \hbar ..................
:F 2
NP oo \varsurd............... N
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\Uparrow...............

\leftarrow.............

\jupiter...............
\saturn................
\uranus ................

\neptune...............

T

O O O =+ o <«

L8

x A M € © I & Q G o ©

\autumnis..............

\bullet ................

\varclub...............

\underscore...........

\circle................

\square................

\UTRIANGLE.............

\LTRIANGLE.............

*

\DTRIANGLE.............

\RTRIANGLE.............

\STAR ..\
C UNFLAG i
@

\anchor................
Vi

\plane.................
C \WOTK .
&

\oil.oiiiiiii
;. \boat ...t
@

\skeW ......cooviinn.
A

\christ................
&

\muslim................
N \JeW. e
B A\bell...iiiiiii,

\palmtree..............
N \firtree...............
o

\oaktree...............
0

\tree.........ooiiin.
A

\SUR. ..o
O

\county .......oiuinn
w

\district..............
*

\aries........ooovnn...
’ \taurus................
) \gemini ................
A

\cancer................
<

\leo. vt

T x> X
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o 3 (F {3
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\SCorpio......ouinn...
\sagittarius..........
\capricorn.............
\aquarius..............

\pisces.........o.iu...

e}

B <

N7

nn == = = X 7 @ & N ™5 B> 2 W = %X

O s X o 3 43 M U 9 O

Q

\varepsilon...........

\vartheta..............

o2}

S I o O

o~

< > § o

e



\varphi................ NFd e R
fl

\varsigma.............. ¢ NELl e AL '
il

\NEE e \EEd e

5 Sample output

These examples assume the screen has properly been initialised. There is no cheating: the code
was actually typed in GESCHEME!

(out-hershey, " \\rm2b@3,,C_6H_{12}0_6}")

C leoﬁ

(out-hershey, " \\rm2b@3, \\int e~ {x"2/2} ,dx")

2
e /2dX

(out-hershey," \\rm2b©2|_|\\horiz|_|123u\\vert§56§>\horizu789 ")

QA
12¥

(out-hershey, ,"\\rm21@3,,S{\\small MALL} C{\\small APS}")

SMALL. CAPS

.. But maybe the best examples are yours?
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