ools Nroff/Tr J ernighan s

Intr oduction

nroff and troff UNIX T^1 writer-lik - vely nroff and troff of

ov troff vice; troff output v nroff and troff w

gram. nroff

6 System troff, vativ T&T Documenter’ orkbenc off, v under ersion of troff UNIX troff, b . oject, UNIX-style v ve PDF v PDF Heirloom v troff w PDF creator PDF vig PDF documents.

troff v v y troff

ype rueT v - v troff vice-independent off ype rue- T v erning

- 1 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

troff pro v v POSIX

UTF-8.

Improv v v troff veloped E^7 ve ‘‘micro-typography’ ^́ Thành^8 troff.

v v v E^9; troff LibHnj E v troff. Man troff hav v , troff

The troff GNU v troff off^{10} Heiroff groff, groff v ver- PDF vie troff documents, nroff UNIX Heirloom version of nroff troff, v nroff Heirloom v UTF nroff

Although off troff, v w nroff documents. v v UNIX 11 Plan 9 system^{12}.

Backgr troff w PDP ve volu-

troff v vised,

troff vok g e. troff ASCII

v vice. wer troff.

- 2 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

v troff

troff. v v an ‘‘mounting’ and slant

gisters xamples commonly-av . Ackno ernighan) s troff v ust v v ceiv fire. troff hav v K agner y aluable ault.

Ackno The troff

troff hav

hav

Av ormation ools vailf.github.io/heirloom/doctools.html <https://github.com/n-t-rof/heirloom-doctools/issues f@arcor.de>. References [1] y ogrammer’ Vol. - NJ x.html>.

[2] , ‘‘T [3] ‘‘Tbl ables’ [4] ernighan, ‘‘ utorial’ [5] ‘‘Nroff/Trof [6] <http://www.opensolaris.org> [7] ‘ ’, Software—Pr ypography CSLI lecture 67–155.

[8] ^́ Thành, Micro-typogr E v 2000.

[9] F Wor versity, CA STAN-CS-83-

[10] <http://www.gnu.org/software/groff>

- 3 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

[11] <http://www.tuhs.org/Archive/Caldera-license.pdf> [12] <http://plan9.bell-labs.com/plan9>

- 4 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Usage voking nroff (or troff UNIX v nroff options files (or troff options files) where options files – v

Option Effect –olist list N–M N through M; –N N; final N– N –nN Number N. –sN very N pages. nroff very N ault N wline. troff ‘‘pause’ very N y vice.

–mname file /usr/ucblib/doctools/tmac/ name files file w /usr/ucblib/doctools/tmac/tmac. name ariable TROFFMACS name ‘‘tmac.’

name ‘‘tmac.’’).

–raN Register a N. –ra=N Register a N. –daS String a S. –da=S String a S. –i xhausted. –q Invok rd request. –xN v N (cf. §1.1). –z nroff Only –e –h v –Tname 37 (def eletypeψ , lp ity, tn300 ermiNet 300, 300S DASI-300S, 300 DASI 450 DASI locale erates UTF LC_CTYPE fect as lp otherwise.

- 5 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

troff Only –f –a (ASCII)

–Fpath path /usr/ucblib/doctools/f ont/devps.

–Tname ps psmed pslow post gac html dhtml postprocessor. –uN N. vok xample,

nroff –o4,8–10 –T300S –mabc file1 file2

file1 and file2 DASI vok abc.

V v nroff and troff. sors neqn and eqn^2 (for nroff and troff respectiv tbl^3 pic and grap v col v nroff v col e nroff produces ault. col nroff dening xt ul v v CRT terminals.

The dpost troff v F tbl files off options >output.ps

the first | tbl’s eqn’s eqn’s troff’ troff’ dpost, output.ps.

dpost:

Option Effect

–e encoding encoding are:

0 ashow operator erdpost 1 using ashow 2 awidthsho w operator 3 using awidthsho w dpost 4 using ashow ferences 5 like 4 b v

vice-specific. 3 ps de

PDF wer vices, 2 ver 3 0, 1 4 2 or 3

- 6 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

–M marks trimat troff marks are: cutmarks , registrationmarks , startar gets, colorbars all abbre –Mcut:r eg gistra-

- 7 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

χN orm N N –N - N N N vely N v . alues ; nroff and troff respectively Notes column, B´ . D v version level. E Relev vironment. O P T troff nroff.

v,p,m,u Def ignored.

Request Initial Form Value Argument Notes Explanation

.do name ignored – Execute name v .xflag N 1 ignored – v N. ol .lc_ctype name ignored – LC_CTYPE locale. .ps χN 10point previous E,T,p ’e_s’\sχN. .fzoom F Z 1 ignored P,T F actor Z. .ss N [M] 12/36m ignored E,T N/36 M/36em. .csF NM off – P,T F ). .bd F N off – P,T F by N� .bd S F N off – P,T F. .ft F Roman previous E F = x, xx \fx,\f(xx,\fN. .fp N F [file [supply]] ignored P F file. .fps map ... ignored P,T .featur e F χname ... ignored P,T .fallback F A B ... ignored P,T F. .hidechar F c d ... ignored P,T c, d . .spacewidth N on O,T If Nφ file. .fspacewidth F [N] ignored O,T F to N. ol .pl χN 11i 11i v P .papersize media ignored T,u .mediasize media ignored T,u .cropat L T W H ignored T,p ‘‘CropBox’ PDF generation. .trimat L T W H ignored T,p ‘‘TrimBox’ PDF generation. .bleedat L T W H ignored T,p ‘‘BleedBox’ PDF generation. .bp χN N�1 – B N. .pn χN N�1 ignored – Ne N. .po χN 0;1i previous m P fset. .ne N – N�1v D,v Need N v V .mk R none internal D gister R. .rt χN none internal D,v Return (upwar

- 8 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.br – – B Break. .lsm xx none none – xx. .brp – – B .fi fill – B,E .nf fill – B,E No .ad c adj,both adjust E c; c=l,r,c,b,p,none .na adjust – E .padj N off on – . .ce N off N�1 B,E wing N .rj N off N�1 B,E wing N .brnl N off N�∴ B,E xt N .brpnl N off N�∴ B,E xt N .minss N off off E,T .letadj X U S YV off E,T .sentchar c... .?!: off E .transchar c.."’)]*† off E T .track F S N T M ignored P,T,p .kern N 1 1 P,T erning. .fkern F N 1 1 P,T F. .kernpair F c... G d... N ignored P,T . .kernafter F c... N d... M ... P,T . .kernbefore F c... N d... M ... P,T . .lhang F c... N d... M ... ignored T gin. .rhang F c... N d... M ... ignored T gin.

.vs N 1/6in;12pts previous E,p V V). .ls N N�1 previous E Output N�1 V .sp N – N�1V B,v ection. .sv N – N�1V v Sav N. .os – – – v .ns space – D T .rs – – D f.

.ll χN 6.5i previous E,m .in χN N�0 previous B,E,m Indent. .ti χN – ignored B,E,m T .pshape χI1 χL1 χI2 χL2 ... off E,m mode.

v raps

.de xx yy – .yy=.. – xx; yy. .am xx yy – .yy=.. – .ds xx string – ignored – xx containing string. .as xx string – ignored – Append string xx. .lds xx string – ignored – xx containing string. .substring xx N [M] M� �1 – xx N and M. .length R string R set to 0 – string gister R. .index R xx string ignored – string xx gister R. .chop xx – ignored – Remov xx. .rm xx – ignored – Remov

- 9 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.rn xx yy – ignored – xx to yy. .di xx – end D Div xx. .da xx – end D Div xx. .box xx – end D Div xx .boxa xx – end D Div xx .unformat xx– ignored – version xx. .asciify xx – ignored – version xx xt. .wh N xx – – v gativ .r .ch xx N – – v .dwh N xx – – D,v version. .dch xx N – – D,v version. .dt N xx – off D,v v .vpt N 1 ignored – .it N xx – off E .itc N xx – off E \c. .retur n – – – .shift N – 1 – .als yy xx – – – yy xx. .blm xx none none – xx. .em xx none none – xx. .recursionlimit N M – –

.nr R χN M – u gister R M. .nrf R χF G – u gister R G. .lnr R χN M – u gister R. .lnrf R χF G – u gister R. .af R c arabic – – gister R (c=1, i, I, a, A). .rr R – – – Remov gister R. .rnn R S – – – gister R to S. .aln S R – – – Register S R.

.ta Nt ... 8n; 0.5i none E,m T left t=R(right), C(centered). .tc c none none E T . .lc c . none E . .fc a b off off – Set a b.

v ranslations

.ec c \ \ – . .eo on – – T .ecs \ – – Sav . .ecr \ – – v . .escoff on ignored – . .escon on ignored – . .lg N –;on on T Lig N>0. .flig F string c ... ignored T F. .fdeferlig F string ... ignored T string. .ul N off N�1 E troff) N .cu N off N�1 E nroff; like ul in troff. .uf F Italic Italic – F ul). .cc c . . E c.

- 10 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.c2 c ´ ´ E c. .tr abcd.... none – O Translate a to b .trin abcd.... none – O T asciify. .trnt abcd.... none – O T .ftr F abcd.... none – P,T Font-specific tr. .char c string ignored – c to string. .fchar c string ignored T c to string. .rchar c... ignored – Remov c.... .utf8conv c1 c2 ignored – nroff UTF .output string ignored – Write string

erstrik

.connectchar c.. "\(ru\(ul\(rn off E wing.

.nh hyphenate – E yphenation. .hy N hyphenate hyphenate E Hyphenate; mode. .hylang nameoff off E .shc c - - E . .hcode abcd... – E a is b .hylen N 5 5 E N .hlm N off off E v .hypp N M L 0 0 0 0 0 0 E mode. .breakchar c.-— off E .nhychar c... -— off E .hc c \% \% E c. .hw word ... – ignored – .

ee-P itles.

.tl ´left´center´right´ – – . .pc c % off – P . .lt χN 6.5in previous E,m . .nm χN M S I off E .nn N – N�1 E xt N lines.

.if c anything – – c anything \{anything\}.

.if !c anything – – c f anything. .if N anything – u xpression N anything. .if !N anything – u xpression N Ψ anything. .if fF anything – u If xpression F anything. .if !fF anything – u If xpression F Ψ anything. .if ´string1´string2´ anything – If string1 string2 anything. .if !´string1´string2´ anything – If string1 string2 anything. .ie c anything – u v e if). .el anything – – .while c anything – – Execute anything while c (like if .break n – 1 – n nested while loops.

- 11 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.continue n – 1 – n while loop.

vir .

.ev name name�0 previous – En ). .evc name – – Cop vironment name vironment.

.rd prompt – prompt=BEL – .ex – – – nroff/troff.

.so filename – – file . .pso string – – Execute string .nx filename end-of-file – Next file. .sy string – – Ex string .pi string – – string. .cf filename – – Copy troff output. .open stream filename ignored – Open filename as stream .opena stream filename ignored – Open filename as stream .write stream text ignored – Write text to file stream. .writec stream text ignored – Write text wline. .writem stream xx ignored – version xx. .close stream – – file stream.

.mc c N – off E,m c N. .lpfx string off off E string. .tm string – newline – Print string .tmc string – newline – Print string .nop r – – Use r .chomp r – – Use r wline .ab string – newline – Print string .ig yy – .yy=.. – yy. .lf N f – – N and f. .pm t – all – if t .fl – – B uffer.

ugging

.warn χbits|name w – .spreadwarn N toggle m arning. .err print string newline – Print string lik .watch xx off ignore – xx. .unwatch xx off ignore – xx. .watchlength N ignore – N. .watchn R off ignore – gister R. .unwatchn R off ignore – gister R.

.CL color text RGB black – Print text in color.*

- 12 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.psbb filename – – filename. .BP source height width position offset flags label .EP – – – .BP.* .PI source height,width,yoffset,xoffset flags Low-lev

eatur or PDF Documents

25. groff Compatibility

.cp N off – – Enable groff .mso name – ignored – name.*

�

- 13 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

ence ab......................20 ad........................4 af ........................8 aln.......................8 als .......................7 am.......................7 as ........................7 asciify.................7 bd........................2 bleedat................3 blm .....................7 box......................7 boxa....................7 bp........................3 BP.....................23 br ........................4 break.................16 breakchar..........13 brnl .....................4 brp ......................4 brpnl ...................4 c2......................10 cc......................10 ce........................4 cf ......................19 ch........................7 char...................10 chomp...............20 chop....................7 close .................19 CL ....................22 connectchar ......12 continue............16 cp......................25 cropat..................3 cs ........................2 cu......................10 da........................7 dch......................7 de........................7 di ........................7 do........................1 ds........................7 dwh.....................7 dt ........................7 ec......................10 ecs ....................10 ecr.....................10 el.......................16 em.......................7 eo......................10 EP.....................23 errprint..............21 escoff................10 escon ................10 ev......................17 evc ....................17 ex......................18 fallback...............2 fc ........................9 fchar .................10 fdeferlig............10 feature ................2 fi .........................4 fkern ...................4 fl .......................20 flig ....................10 fp ........................2 fps.......................2 fspacewidth ........2 ft .........................2 fzoom .................2 hc......................13 hcode................13 hidechar..............2 hlm ...................13 hw.....................13 hy......................13 hylang...............13 hylen.................13 hypp..................13 ie.......................16 if .......................16 ig ......................20 in ........................6 index...................7 it .........................7 itc........................7 kern ....................4 kernafter .............4 kernbefore ..........4 kernpair ..............4 lc.........................9 lc_ctype..............2 lds.......................7 length..................7 letadj...................4 lf .......................20 lg ......................10 lhang...................4 li .......................10 ll .........................6 lnr .......................8 lnrf......................8 lpfx ...................20 ls.........................5 lsm......................4 lt .......................14 mc.....................20 mediasize............3 minss ..................4 mk ......................3 mso...................25 na........................4 ne........................3 nf ........................4 nh......................13 nhychar.............13 nm ....................15 nn......................15 nop....................20 nr ........................8 nrf.......................8 ns........................5 nx......................19 open..................19 opena................19 os........................5 output ...............10 padj.....................4 papersize ............3 pc......................14 pi ......................19 PI......................23 pl ........................3 pm ....................20 pn........................3 po........................3 ps........................2 psbb..................23 pshape ................6 pso....................19 rchar .................10 rd ......................18 recursionlimit .....7 return..................7 rhang ..................4 rj .........................4 rm .......................7 rn ........................7 rnn ......................8 rr.........................8 rs.........................5 rt .........................3 sentchar ..............4 shc ....................13 shift ....................7 so......................19 sp........................5 spacewidth..........2 spreadwarn .......21 ss ........................2 substring.............7 sv........................5 sy......................19 ta.........................9 tc.........................9 ti .........................6 tl .......................14 tm .....................20 tr .......................10 track....................4 transchar.............4 trimat..................3 trin....................10 trnt....................10 uf ......................10 ul ......................10 unformat.............7 unwatch ............21 unwatchn ..........21 utf8conv ...........10 vpt ......................7 vs........................5 warn..................21 watch ................21 watchlength ......21 watchn ..............21 wh.......................7 while.................16 write .................19 writec................19 writem ..............19 xflag....................1

- 14 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Section Escape Reference Sequence Meaning

10.1 \\ v \) 2.1 \´ v \(aa 2.1 \` v v \(ga 2.1 \– current font 12.4 \_ ∃ v \(ul 7 \. de) 4.1 \(space) 4.1 \Ω P 11.1 \0 11.1 \| 1/6 nroff) 11.1 \^ 1/12 nroff) 4.1 \& 4.1 \) T 10.6 \! T 10.8 \" Be 10.8 \# wline 7.3 \$n,\$(nn,\$[nnn] gument n, nn nnn 7.3 \$� 7.3 \$@ 7.3 \$0 13 \% Def 2.1 \(xx xx 2.1 \[xxx] xxx 7.1 \�x,\�(xx,\�[xxx] x, xx xxx 7.1 \�[xxxarg ...] xxx guments arg ... 13 \: 10.2 \; Lig 17 \@{,\@} 9.1 \a 24.6 \Ástring´ 12.3 \b´abc...´ Brack 1.4 \B'string' T string xpression 4.2 \c 2.1 \C´xxx´ xxx 11.1 \d Forw nroff) 12.5 \D́c...´ Dra c c=l,c,e,a,Ω 10.1 \e current 10.1 \E 2.2 \fx,\f(xx,\f[xxx],\fN x, xx xxx N 8 \gx,\g(xx,\g[xxx] F gister x, xx xxx 11.1 \h´N´ v 2.3 \H´N´ N 1.1 \I'string' T string 4.1 \j´χN´ N 4.1 \J´χN´ Def N 11.3 \kx,\k(xx,\k[xxx] input gister xxx 12.4 \l´Nc´ c) 12.4 \L´Nc´ V c) 8 \nx,\n(xx,\n[xxx] gister x, xx xxx 2. \ŃN´ N 12.1 \óabc...´ Overstrik

- 15 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

4.1 \p 7.5 \Px,\P(xx,\P[xxx] x, xx xxx 11.1 \r Rev v nroff) 8 \R´R χN´ gister R to χN 2.3 \sN,\sχN,

\sχ́N´,\sχ´N´, \s[χN],\sχ[N] 2.2 \ŚN´ N degrees 9.1 \t 24.6 \T´string´ 11.1 \u Rev nroff) 2.1 \ÚX´ X 11.1 \v́N´ v wn 20 \Vx,\V(xx,\V[xxx] En ariable x, xx xxx 11.2 \ẃstring´ string 24.6 \W´string´ 5.2 \x́N´ (ne e 10.7 \X́string´ Output string 10.7 \Yx,\Y(xx,\Y[xxx] x, xx xxx 12.2 \zc Print c 12.2 \Z´string´ Print string 16 \{ Be 16 \} 10.7 \(newline) wline – \c c not ve

\\, \., \", \#, \$, \�, \a, \e, \g, \n, \t, \V \(newline) (§7.2). Pr Section Register Reference Name Description

3 % . – c. lines file. 11.2 ct width function). 7.4 dl W version. 7.4 dn version. – dw – dy – hours 11.3 hp input line. 15 ln . – minutes – mo 4.1 nl V 11.2 rsb V width function). 11.2 rst V v width function). 11.2 sb width function). – seconds 11.2 st v width function). – year . – yr 25.1 .g Current groff f).

- 16 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Pr Section Register Reference Name Description

19 $$ nroff or troff. 7.3 .$ v vel. – .A troff, if –a w nroff. 5.2 .a \x́N´. 5.4 .ascender 2.3 .b vel. 13 .breakchar 4.1 .brnl wline. 4.1 .brpnl wline. – .c lines file. 11.2 .cdp V . 4.1 .ce 11.2 .cht V v . 12.4 .connectchar 7.4 .d v nl version. 4.1 .defpenalty Def . 5.4 .descender 7.4 .dilev v vel. 17 .ev 2.2 .f 2.2 .fp Ne 2.3 .fzoom 20 .F 4 .h Te version. 13 .hlc v 13 .hlm v 13 .hy yphenation flags. 13 .hylang 13 .hylen 13 .hypp mode. 13 .hypp2 v ad p mode. 13 .hypp3 ad p mode. 11.1 .H Av 6 .i in. 6 .in y. 4.2 .int \c. 4 .j Current ad mode. 4.1 .k 4.2 .kc y. 6 .l 14 .lt 2.1 .lc_ctype Current LC_CTYPE 4.1 .letss 20 .lpfx 4.1 .lshmin 4.1 .lshmax 4.1 .lspmin 4.1 .lspmax 5.1 .L Current ls value. 4.1 .minss

- 17 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

4 .n 5 .ns ve. 13 .nhychar 3 .o fset. 3 .p 4 .padj 3 .pn 2.3 .ps 2.3 .psr 4.1 .rj 2.3 .s 13 .shc 4.1 .sentchar 2.3 .sr 2 .ss 2 .sss 9.1 .S ta. 7.5 .t 9.1 .tabs ta. 4.1 .transchar – .T nroff, if –T w troff. 4.1 .u 5.1 .v 7.5 .vpt V 11.1 .V Av 11.2 .w W . 21 .warn v gories. 4.1 .x 1.1 .X vel. 6 .y y.* 7.4 .z version. 4.1 lsn 4.1 lss

�The .x and .y re ‘‘reserv gisters’ v troff on.

- 18 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

AL

1.1.F te contr , contr haracter— normally . ´ request -defined macro ´ break function—the

V escape character \. F \nR e R \nx in \n(xx \n[xxx].

troff, gister troff ASCII characters. Escape \I'string string –x do xflag v v v .X register.

F v v

0 ype 1/OpenType/TrueT

fp do v v vel ag 1 .abcde ab with argument cde \*[xyz] [ follo xt xyz]

do request , \*[xyz] v ault.

2 .abcde

macro abcde \*[xyz] xyz o abcde .abcde x .abcde xecute ab gister

.ab\*(xy. 3 v re xecute w troff xist-

1.2.F esolution. troff §27.

nroff ertical writer-lik vices. troff –T ault ps). nroff simi- �T ault eletype).

- 19 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

1.3. Both nroff and troff sho S V C har

Scale Indicator Meaning troff –Tps nroff i Inch 72000 240 c Centimeter 72000ε50/127 240ε50/127 P 12000 240/6 m S points S C n S/2 M S/100 C/100 p,z 1000 240/72 u,s 1 1 t Printer’ 72000ε100/7227 240ε100/7227 T Printer’ 72000ε400/2409 240ε400/2409 D 72000ε24/1621 240ε24/1621 C Cicero 72000ε288/1621 240ε288/1621 v V V V none Def w

In nroff C v nroff - � � m functions ll, in, ti, ta, lt, po, mc, spreadwarn, \h, \l, \D; v erticallypl, wh, ch, dt, sp, sv, ne, rt, \v, \x, \L, \D; p vs, papersize , mediasize, trimat , bleedat cropat u nr, nrf, if ie. All

u vent , N parameter with nrf and if f ‘1e+ ‘1e–

The indicator | N - N |N diversion (§7.4) N or all functions, |N input N. F xample,

.sp |3.2c

equir ection

1.4. xpressions. Wherev v �, �, /, �, % <, >, <=, >=, = (or ==), <> & (and), : a<?b a and b), a>?b a and b (c;e) (ev expression e using c c v e � or � vely every fer register x

�\nxP�3)/2u � �

- 20 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

The \B’string’ string v ‘‘1’ ‘‘0’

1.5.Notation. ays. χN tak N, �N �N N N N respectively N not N gativ xceptions are sp, wh, ch, nr if ps, ft, po, vs, ls, ll, in lt previous absence gument.

Request Initial Form Value Argument Notes Explanation

.do name ignored – Ex name v v ards.

.xflag N 1 ignored – v N. ol 2.1.Char troff vice (§27). v wn able I ASCII xcep- ASCII ASCII \(xx where xx v able II ASCII e ws:

ASCII Input troff Character Name Character Name ´ ’ ` grav ‘ � minus – hyphen

´, ` – \´, \` \–respectiv \and " \(rs and \(dq v v troff, ASCII characters @, #, ", ´, `, <, >, \, {, }, ~, ^ ∃ e W pslow de Times g the fps

W ype rueT troff allo fallback \[name] or \C'name'.

troff v ASCII LC_CTYPE copy rueT ault fallback sequence first, kno The \N'n' v n ype rueT troff. gister .g to 1 \[charn] Ψn Ψ255.

nroff g ault v - v - 21 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

de UTF ´, ` ∃ es.

Both nroff and troff allo \U'X' X X or troff, v xample, \U'20A €. gister .g 1 \[uXXXX] where XXXX he .

2.2.Fonts. troff be x mounted; conventionally R I B BI S §27.

The current ft \fx, \f(xx, \f[xxx] \fN where x, xx xxx N not ph v S fallback

troff fp F o-character v gister .f .fp re ay, ference.

\S’χN’ χN de

nroff §10.5).

2.3.Char . v

ault devps ps v \sN N \sχN (1ΨNΨ N; \s0 previous vices, o. e \s39 v v v \s40 0 \s(nn, \sχ(nn, \sχ́nn´, \sχ´nn´, \s[χnn] \sχ[nn]

v .s register ger .ps re .sr and .psr re v vices.

nroff

\H´χN’sets to N N –N N

- 22 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.lc_ctype name ignored – LC_CTYPE name alue LC_CTYPE en g vironment v .lc_ctype gister.

.ps χN 10point previous E,p χN v \sN, \sχN \sŃ´. An v vices. v de �N,�N

nroff.

.fzoom F Z 1 ignored P,T F actor Z ve number v fallback v .fzoom gister.

.ss N [M] 12/36m ignored E,T N/36 ar M/36 nroff. gisters .ss and .sss N and M vely.

.csF NM off – P F v N M s M v M fected

F N nroff.

.bd F N off – P F N� N N alue N .b register.

This paragraph is printed with . The mode must be still or again in effect when the characters are physically printed. Ignored in nroff.

.bd S F N off – P ev F ef .ft F Roman previous E F F vely \fF P S for

- 23 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.fp N F [file [supply]] ignored P F F is N if F gacy troff font W given file ype rueType TROFFONTS en files file.afm, file.otf, file.ttf file ar .afm, .otf .ttf e file file /usr/ucblib/doctools/f ont/devps/file.afm.

The N ar ΨNΨ ne gisters.

v , \fF F F R N re or ventional troff

‘‘1 R’’, ‘‘2 I’’, ‘‘3 B’’, ‘‘4 BI’

S1 S

supply ar supply otf, pfb, pfa, ttf t42 file supply.pfb e TROFFONTS AFM v /usr/ucblib/doctools/f ont/devps/supply.pfb ewise). supply e file above.

The filename

.fps map ... ignored P,T e \(�a v e \[alpha] v v xist:

math e Ψρ � ∴ greek e ∗ ≅Ε� � � punct \(or– \`\´ | large e � � � �

The punct ps and psmed devices. fp. .featur e F χname ... ignored P,T name F xt-insensitive

are onum smcp

- 24 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.fallback F A B ... ignored P,T F F A font B

.hidechar F c d ... ignored P,T c, d

ype .spacewidth N on O,T If Nφ ariable-width space

the space v .fspacewidth F [N] ignored O,T F to N giv AFM k

space metrics file. ss v ss setting di ol T not v o macros traps �N (N §7 §T2. first first break first nondiverted te curr sion (§7.4) v v vel).

troff and nroff

Request Initial Form Value Argument Notes Explanation

.pl χN 11in 11in v P χN v the .p register.

.papersize media ignored T,u media executive, letter , legal, ledger, tabloid , aN, bN, cN ving

letter v vice.

- 25 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.mediasize media ignored T,u media executive, letter , legal, ledger, tabloid , aN, bN, cN v-

papersize v setpagede vice %%DocumentMedia: with dpost

vailable. PPD wever PDF crea-

.cropat L T W H ignored T,p ‘‘CropBox’ PDF v L T) mar mediasize W) H PDF vie PDF .trimat L T W H ignored T,p ‘‘TrimBox’ PDF dpost –M. v L (T mediasize (W H v .bleedat L T W H ignored T,p ‘‘BleedBox’ PDF v L T) mar mediasize W) H

ut

.bp χN N�1 – B Be be χN v χN. ns. .pn χN N�1 ignored – P v χN pn

% register .pn re by pn

.po χN 0;1i previous m P gin χN troff

v .o regis-

- 26 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

ter.

.ne N – N�1V D,v Need N v D §7.5) N size D D D< V version, D diverap y ge.

.mk R none internal D current v version lev gister R giv rt request.

.rt χN none internal D,v Return upwar diversion χN (w.r v χN version or N vious mk sp request (§5.3) rt

sequence .mk R ... .sp |\nRu

wnwards.

4.1.F . Normally xt

indent word space

character "\ \Ωk troff ss request (§2). In nroff, word wever option –e v te v .n register xt nl register .h register.* .k register .x re Te .blm .lsm gister lsn register lss .lsm

troff to ss request

allo

� v gister .h.

- 27 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

v break are alls belo .k and .x re w

v troff break ords

raps fective % regis-

e .k and .x re xcept that .k v

., ?, ! : ", ´, ), ], * † sentence v \& ss request (§2) changes

\) w v e \& -w railw w break.

W brnl break with \c

When \p break end ord v spr to

penalties \j´χN´ v N gativ 000 v ve w v –1000 w \J´χN´ ords, v \j def v .defpenalty gister hypp

W brpnl break interrupted with \c \p not v gular break ed. pref \& v tr (§10.5).

4.2. xt. nofill interrupted \c next filled te \c .int

.k fill v .kc register.

4.3.Kerning. troff ype rueT ‘‘Vo’ ‘‘Vo’’

- 28 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

\& kern request kernpair v xample, «french The kernafter and kernbefore \. vi-

4.4. haracters. lhang and rhang v v positiv gativ v

Request Initial Form Value Argument Notes Explanation

.br – – B e be .blm and .lsm requests.).

.lsm xx none none – Whenev macro xx vok o av \&.

.brp – – B \p e pshape

.fi fill on – B,E gister .u

.nf fill on – B,E neither filled nor adjusted. without regard

.ad c adj,both adjust E

cator c

- 29 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Indicator ype l r c center b or n gins p or pb pl pr pc absent unchanged

gister .j ad

adjustment.

.na adjust – E ad line

.padj N off on – Nφ

en ad x effectiv e ad px v .padj register.

.ce N off N�1 B,E xt N N� N y v .ce register.

.rj N off N�1 B,E xt N e ce y v .rj register.

.brnl N off N�∴ B,E xt N ef vailable .brnl register.

.brpnl N off N�∴ B,E xt N filling vail- .brpnl register. brpnl disables brnl versa.

.minss N off off E,T gins, troff N/36ems ss vail- .minss register.

.letadj X U S YV off E,T

ad b mode. The X ar v

U ar v

v ger

- 30 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

than S Y V yond S anymore. S v ss gisters .lspmin, .lshmin, .letss, .lspmax .lshmax X, U, S, Y V vely.

.sentchar c... .?!: off E c... ss v the .sentchar gister.

.transchar c.."’)]*† off E T v c... xt

v .transchar gister.

.track F S N T M ignored P,T,p F S N is v to T M between S and T N and M s sM–sN+TN–SM)/(T–S ar gativ - v fallback sequence.

.kern N 1 1 P,T N

.fkern F N 1 1 P,T F N=0, N or Nδ N troff kern-

affected.

.kernpair F c... G d... N ignored P,T c from font F d G. c and d

an c and d N argu-

AFM k gativ ‘‘\’’.

.kernafter F c... N d... M ... P,T F and c erning. c v v N ar

AFM k gative. d/M etc.

- 31 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.kernbefore F c... N d... M ... P,T F and c erning. c - v v N ar 000

AFM k gative. d/M etc.

.lhang F c... N d... M ... ignored T F and c N AFM character gative. c ver v d/M etc.

.rhang F c... N d... M ... ignored T F and c N AFM character gative. c ver v d/M etc.

5.1. . (V) v the vs request. V or V troff def V v .v register V ls, b ge vs v .L register.

5.2.Extr . ve e extra-line-spacefunction \x́N´ N gativ N e N v N e v xtra v .a register.

In \x́...´´ arbitrary xpression for N.

5.3.Bloc . sp, nospace past sv. 5.4.Ascender s. Type rueT e v wercase ‘‘d’ wercase ‘‘p’ vely .ascender and .descender alues v

- 32 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.vsN 1/6in;12pts previous E,p V ransient extra vertical v \x́N´ ve).

.lsN N�1 previous E Line χN. N�1 Vs te .sp N – N�1V B,v either N gativ backward (upw orw wnw .sp |N from §1.3.) ns rs below).

.sv N – N�1V v Sav N N, N v no ef N v ut N os sv verwrite an N.

.os – – – v no effect.

sv request.

.ns space – D bits sp bp requests without .

rs gister .ns alue

.rs space – D f.

Blank text line. – B e sp 1 blm request.

ll. in; to only the next ti. ut not ce. ll, in ti -

v gisters .l and .i respectiv .y and .in re thr tl (see §14) is independently lt.

In ad p a break v with pshape ll and in fectiv

Request Initial Form Value Argument Notes Explanation

.ll χN 6.5in previous E,m χN.

.in χN N�0 previous B,E,m χN line.

- 33 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.ti χN – ignored B,E,m T next χN gativ changed.

.pshape χI1 χL1 χI2 χL2 f E,m

curren ara-

mod e next break - matted first lin dented by I1 length L1 I2 an gth L2 v in and ll first pair fective v od umb guments,

y ll d.

gotten, ef pshape xception, \ppreserves

ver- v v raps

7.1.Macr A macro lines vok trap. A string characters, not an same ASCII v rn v rm. de and di, am and da; di and da - ds as. vok ginning .xx xx y arguments x, xx xxx with \�x, \�(xx \�[xxx] respectiv \�[xxxarg ...] allo v 7.2. etation. version) except that:

• \n • \� • Ar \$ • En \V • \(ne • \"or \# • \tand \a ASCII SOH respectiv • \\ \. • \. ".".

\ \\ \, \\n \n 7.3.Arguments. vok ar gument "" on’t

- 34 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Similarly \�[ ] character guments.

vok vel is v vel v v guany \$n, \$(nn \$[nnn] nth, nn nnn vely vok xample, xx T \\$2. ..

xt T \$w \.

\$� \$@ gu-

av \$0 v .$ register.

v v vok

Ar v xtra \

7.4.Diversions. v Tutorial §T5) v gisters dn and dl respectiv v div nofill g current V cs bd v v cs or bd requests transparent §10.6.

Div v v v v v v v v mk and rt .d register), .h register) v .z re verv v .dilev register.

v verv v box - tially v v v version.

7.5.Traps. Fiv v v v v wh y ch. T v v fectiv w same ved §T5). v vok reaches or sweeps past y ne v .t re

- 35 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

\Px, \P(xx \P[xxx] v

x, xx xxx vely vok invok fectiv vok vok v y fectiv v v v fectiv v dt. dt follows v v dwh and dch .t re v large F it below.

7.6.Recursion. troff vok vely frames stack v v v recursionlimit

tail-recursive v troff v troff x adv v fectiv .if or .el wed by \}.

7.7. v troff lds x vok x

xx e \(xx or \[xx] retriev xx y as, substring , index chop watch string. rm remov ain, rn als v .xx or ´xx version ev xx e raps \Y w versions.

Request Initial Form Value Argument Notes Explanation

.de xx yy – .yy=.. – xx be copy mode ginning with .yy yy of yy ".. de

cealed. ".. \\.. \..and "..".

.am xx yy – .yy=.. – de).

.ds xx string – ignored – xx containing string in string

.as xx string – ignored – Append string xx ds).

- 36 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.lds xx string – ignored – xx containing string v ds at vel.

.substring xx N [M] M� �1 – xx N and M. N and M gativ ve � string.

.length R string R set to 0 – string gister R. string copy mode.

.index R xx string ignored – string in xx in register R found, R –1. string .

.chop xx – ignored – Remov version xx.

.rm xx – ignored – Remov xx ved v v v mac category

rm v wever rm .rn xx yy – ignored – xx to yy yy e ved.

.di xx – end D Div xx - v div di or da v .da xx – end D Div xx di).

.box xx – end D Div xx

.boxa xx – end D Div xx

.unformat xx– ignored – version xx v - w v vements fects v yphenated w ain.

.asciify xx – ignored – version xx ef unformat

.wh N xx – – v voke xx N; a negative N bottom y N xx N top xx first N y ved.

- 37 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.ch xx N – – v xx N of N y ved.

.dwh N xx – – D,v v v with dt dwh dt fectiv dwh viously version lev v wh gativ zero N v vok v v ain.

.dch xx N – – D,v v v ch at v vel.

.dt N xx – off D,v v N current div invok xx dt v v v ved.

.vpt N 1 ignored – Nφ N� ertical wh or dt gister .vpt holds

.it N xx – off E vok xx after N text v don’ vok .itc N xx – off E e it tions with \c

.retur n – – – v ve.

.shift N – 1 – N.

.als yy xx – – – yy xx. v xx v yy

v xx or yy w definition.

.blm xx none none – Whenev xx voked

.em xx none none – xx vok ef xx xt .recursionlimit N M – – v voca- N v v M N or M v

tail-recursion.

v egisters x,

gisters,

- 38 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

expressions (§1.4). nr gisters x and xx N v M, v fect shown:

Ef Value Sequence Register Interpolated \nx none N \n(xx none N \n[xxx] none N \n+x x M N+M \n–x x M N–M \n+(xx xx M N+M \n–(xx xx M N–M \n+[xxx] xxx M N+M \n–[xxx] xxx M N–M

nrf ger re nr gister gisters.

v wer-case wer af. lnr and lnrf x vok

gister xx mak gister xx y \n(xx and \n[xx] retriev gister, \R’xx...’, \n+(xx and \n+[xx] ewise) \g(xx and \g[xx] retriev nr, nrf, af, length index with xx as ar gister. watchn gister. rr remov re ain, rnn gister, and aln gister.

Request Initial Form Value Argument Notes Explanation

.nr R χN M – u gister R alue χN y M v the \R´R χN´

.nrf R χF G – u The gister R alue χF with y xpression F floating-point v G. .lnr R χN M – u gister R.

.lnrf R χF G – u gister R.

.af R c arabic – – c gister R v

- 39 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Numbering Format Sequence 1 0,1,2,3,4,5,... 001 000,001,002,003,004,005,... i 0,i,ii,iii,iv,v,... I 0,I,II,III,IV,V,... a 0,a,b,c,...,z,aa,ab,...,zz,aaa,... A 0,A,B,C,...,Z,AA,AB,...,ZZ,AAA,...

ving N N v width w W - xpressions.

\gx, \g(xx \g[xxx] af

.rr R – ignored – Remov gister R dynamically v wer re gister .R re vailable.

rr v wev rr should

.rnn R S – – – gister R to S S e ved.

.aln S R – – – Register S R ev R ved S R affects S ersa.

9.1.T s. The ASCII leader char-

v ta tc and lc of left adjusting, right centering D is input next-string

W next-string. Tab type next-string Left D Following D Right D–W D Centered D–W/2 D

gativ

- 40 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

next-stringterminators.

T . \t and \a alw respectively v .

9.2.Fields. A field pair of by padding input field

gativ # is ^, #^xxx^right # xxx

Request Initial Form Value Argument Notes Explanation

.ta Nt ... 8n; 0.5i none E,m t=R t=C t troff v nroff ev + pre .S re .tabs regis-

ta v

.ta Mv ... Nw T At ... Zua N=0 E,m Mv Nw, N + At, ..., N + Zu, N + Z + At N + Z + Zu, N + 2·Z + At N + 2·Z + Zu, N + 3·Z + At N + 3·Z + Zu .ta T 0.5i v .ta 1i 4i T .25i 1i

.tc c none none E c v

.lc c . none E c ved

.fc a b off off – The a the space b v gu- f. v ranslations

10.1. har anslations. W §2.1. The ASCII SOH (§9.1), w- STX, ETX, ENQ, ACK BEL tr (§10.5). All

The escape character \introduces , v . \ ASCII ESC \

\(rs ec, ault \ . \e v . \E ev - ; x vely. ecs and ecr sav conv eo ec.

�Register .S v WB.

- 41 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.ec c \ \ – \ c ven.

.eo on – – T f.

.ecs \ – – Sav .

.ecr \ – – v .

.escoff on ignored – w \;, \@{ \@} e ar ersions.

.escon on ignored – .

10.2.Ligatures. v fi, fl v nroff \(fi, \(fl, \(ff, \(Fi \(Fl respectively troff, the flig f v troff, and automatically invok fiv ault. \; \&, \% uilding.

Request Initial Form Value Argument Notes Explanation

.lg N off; on on – Lig N N� N� vok gister . No ef nroff.

.flig F string c ... ignored T F. string may

c whenev F string

c ar string string/c v .flig F 0 lig F file.

xamples, \[T_h] ‘‘Th’ font R –Th

.fdeferlig F string ... ignored T string - a- or e ‘‘ffi’ ‘‘ff’ ‘‘fi’ ‘‘ff’ single ‘‘i’ xample, i w ‘‘f’ wed ‘‘fi’ ature.

10.3.Backspacing verstriking , the ASCII wing

- 42 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

§12.4. v §12.1. nroff underline uf §2.2). ft and \fF, ul and cu. reasonable characters.

Request Initial Form Value Argument Notes Explanation .ul N off N�1 E nroff troff xt N Actually underline other ul

tl (§14) is af b not decrement N N>

en v .cu N off N�1 E ul every charnroff. ul in troff.

.uf F Italic Italic – F nroff may not 10.4.Contr haracters. . no-break´ vok Request Initial Form Value Argument Notes Explanation .cc c . . E c ".". .c2 c ´ ´ E The nobreak c "´". 10.5. anslation. tr. v version e div v asciify

char request. Request Initial Form Value Argument Notes Explanation .tr abcd.... none – O Translate a into b, c into d v - acter ef input to output time.

.trin abcd.... none – O Translate a into b, c into d tr asciify request b to a, d to c div .trnt abcd.... none – O Translate a into b, c into d tr v . .ftr F abcd.... none – P,T Font-specific tr F a into b, c into d .char c string ignored – c to string. string when

Whenever c

- 43 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

string v c string, v c ve lik c

hcode

wing.

track request version,

letadj

version.

tr and char c, tr becomes effective c c tr and char char ftr char Both tr and ftr char diver-

c w v div .fchar c string ignored T c to string c c string char .

.rchar c... ignored – Remov c... char and fchar .

.utf8conv c1 c2 ignored – nroff ith –Tlocale UTF "- UTF "\- yphen-minus character "\- v a UTF y-

` \`

utf8conv c2 is v 10.6.Transpar oughput. \! and transparently output \! w version.

Request Initial Form Value Argument Notes Explanation

.output string ignored – Write string g version string cop

- 44 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

10.7.Transpar \X́anything´ copies anything troff x X anything (§26). anything \Yx, \Y(xx \Y[xxx] x, xx xxx, vely nroff dis-

10.8. wlines.

\ \(ne always ignored—e end \" \" v e .sp 1 be .\" \# fectiv lik

11.1. \vŃ´ and \hŃ´ local v tively N gativ positive rightward and downward local within v net v v

Vertical Ef Horizontal Ef troff nroff troff nroff

\vŃ´ Mov N \hŃ´ Mov N \(space) \Ω P \u \0 \d wn wn \r \| ignored \^ ignored

xample, E^2 E\s–2\v´–0.4m´2\v´0.4m´\s+2 erti-

11.2.W The width function \wśtring ´ string string xample, .ti –\w´\fB1.´u "1. font B.

fiv gisters st and sb v lo string relativ height \n(stu–\n(sbu.

gisters rst and rsb v string relativ y v string troff gister ct and string were e e e y e H

The .w larly .cht and .cdp re v - v 11.3. . \kx current gister x \kxword\h´|\nxu+3u´word word by �

- 45 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

v wordword ewise, \k(xx and \k[xxx] gister xx or xxx vely hp

erstrik

12.1.Overstriking. v overstrike function \ośtring ´ string ov character. string may not xamples, \o´e\´´produces é \o´\(mo\(slṕroduces ωΖ.

12.2.Zer haracter \zc c v v xamples, \z\(ci\(pl � \(br\z\(rn\(ul\(br �∋∃�. \Z’string’ prints string ards.

12.3.Larg ackets. � � � � � � � � � � � ) \bśtring´ string (the v nroff xample,

\b´\(lc\(lf́E\|\b´\(rc\(rf´\x´–0.5m´ \x´0.5m´ produces �E �.

12.4. awing. \l´Nc´ c’ w distance N c xpression for N N \& c is nroff N gativ N before dra N c N c c tance N ∃ root-en∋ v ver connectchar w N is less c c N.

\\$1\l´|0\(ul´ ..

\(br\|\\$1\|\(br\l´|0\(rn´\l´|0\(ul´ ..

.us ords" and .bx "w

ords ∃∃∃∃∃∃∃∃∃∃∃∃∃∃ and �w � ∋∋∋∋∋∋∋∋∋∋∋∋∋ ∃∃∃∃∃∃∃∃∃∃∃∃∃. \LŃc´ dra c stack em nroff v ault � (\(br � (\(bv gun v ve N wnw negative N wn no end ef

- 46 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

zero-widthbox-rule underrule were designed

.sp –1 .nf \"av verflo uffer \h´–.5n´\L´|\\nau–1´\l´\\n(.lu+1n\(ul´\L´–|\\nau+1´\l´|0u–.5n\(ul´ .fi .. v gister a .mk a � � � � � � � � � � � � � � ∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃ � � � � � � � � � � � � � � ∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃∃ Request Initial Form Value Argument Notes Explanation

.connectchar c.. "\(ru\(ul\(rn off E wn over v .connectchar gister.

12.5.Graphics. \D́c...´ dra c

\D´l dra dh,dv \D´p dra dh1,dv1 dh2,dv2 \D´P draw \D´cd´ dra d \D´Cd´ draw \D´e dra u and v \D´E draw \D´a dra a+c,b+d a,b \DΏ dra a,b c,d c,d

F xample, dra \D´l.2i \D unknown c - alues. v m hav v (§1.3). ‘‘end’

hy v A character ault \% yphenation \: xcepords. - \(em always f.

Request Initial Form Value Argument Notes Explanation

.nh hyphenate – E f.

.hy N on,N=1 on,N=1 E Nδ N= 0. If N= 2, last

- 47 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

h or N= respectiv or N= v wed fectiv yphenation \%, \: hw ve;

i.e. N= vok alue v .hy gister.

.hylang nameoff off E name of de_DE, de_DE@traditional , en_US, fr_FR , it_IT, la_VA nl_NL av yphenation /usr/ucblib/doctools/h yphen name ar troff mechanism.

v .hylang gister. - or \(em .nhychar raditionally,

hyphens/dashes.

.shc c - - E

h v .shc gister.

.hcode abcd... – E ord, a b yphenawer- ‘ \[longs] ‘ ’.

.hylen N 5 5 E N v .hylen gister.

.hlm N off off E v

tiv .hlc v yphenated, v v .hlm gister.

.hypp N M L 0 0 0 0 0 0 E h v N M L fectiv alues v .hypp, .hypp2 .hypp3 gisters.

.breakchar c.-— off E w

v .breakchar gister.

- 48 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.nhychar c... -— off E c...

yphenation-inhibiting v .nhychar gister.

.hc c \% \% E c ault \% .hw word1 ... ignored – s dig–it implies dig–its and after

ee-P itles.

tl pro lt. tl

Request Initial Form Value Argument Notes Explanation

.tl ´left´center´right´ – – left, center right v v % - gister % . .pc c % off – c v %. .lt χN 6.5in previous E,m χN are independent fsets v .lt gister. . nm 3 tl are not nn .nm follo 6 .nm +0 I -te S M fields).

Request Initial Form Value Argument Notes Explanation

.nm χN M S I off E χN v

χN M= 1, S= I= arameters

ar preserv gister ln.

.nn N – N=1 E xt N te

- 49 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

9 M= 3: .nm 1 3 w beginning; .nm w .nm +0 w .nm \w´0000´u 12 .nm +5 5 x 3 xt M= S I

wing, c uilt-in condition name, ! signifies not, N xpression, F xpression, string1 and string2 character not anything

Request Initial Form Value Argument Notes Explanation

.if c anything – – c anything use \{anything\}.

.if !c anything – – c f anything.

.if N anything – u xpression N anything.

.if !N anything – u xpression N Ψ anything.

.if fF anything – u If xpression F anything.

.if !fF anything – u If xpression F Ψ anything.

.if ´string1´string2´ anything – If string1 string2 anything.

.if !´string1´string2´ anything – If string1 string2 anything.

.ie c anything – u if abov alid.

.el anything – –

.while c anything – – Execute anything while c if above alid. anything while xecution. \} When anything re while

slo x - siv v -

v .break n – 1 – n nested while v y x v argument, n v x

- 50 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

vel.

.continue n – 1 – n while v while effectiv e break. continue

v gument, n v x v

Condition Name T c G Character G e

where G ASCII troff - acter \(xx or \[xxx] \ÚX´ escape sequence d xx xx r xx gister xx F font F font exists o e ven t F troff n F nroff v Never v ariants.)

c is true N anything !

versed.

An anything ver anything v be \{ \}.

ie if e matching el v ie -el

´Ev v .ie \n%>1 \{\

.tl ´P ´sp |1.2i \}

|2.5i

vir .

environment Notes xamversion

- 51 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

v . vironment pre ps and \s ft and \f cc and c2 v hc yphenation hy tc and lc v def \J \@{ v v \@}

The \s0 and \fP ‘‘B’ ‘‘\fB...\@{\fR...\@{\fI...\@}...\@}’ut ‘‘I’ ‘‘\fB...\fR...\fI...\fP...\fP’.

Request Initial Form Value Argument Notes Explanation

.ev name name�0 previous – En vironment name vious environment must .ev -

environment name, en v .ev gister.

.evc name – – Cop vironment name

incompletely

standar with rd two ne extra form-letter-lik standar e pipe file.

Request Initial Form Value Argument Notes Explanation

.rd prompt – prompt=BEL – ey- board, prompt BEL rd behav prompt.

.ex – – – nroff/troff. Te

eyboard while –q e BEL cannot

one vok nx (§19); ex file.

Request Initial Form Value Argument Notes Explanation

.so filename – – v filename w ain tak filename can- so’

- 52 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.pso string – – Execute string

.nx filename end-of-file – Next filename filename.

.sy string – – Ex string

register $$ troff process,

.pi string – – string before an the .cf filename – – Cop file filename

.open stream filename ignored – Open filename stream write etc.

.opena stream filename ignored – Like open b filename existing file.

.write stream text ignored – Write text to file stream v previous open request. text .

.writec stream text ignored – Like write b wline.

.writem stream xx ignored – version xx wline xx wline.

.close stream – – file stream v previous open request.

The \Vx, \V(xx \V[xxx] x, xx xxx en tively .

Request Initial Form Value Argument Notes Explanation

.mc c N – off E,m margin character c N � xcept �

tl � � N v vious N N � nroff troff. � � .lpfx string off off E string. ‘‘Whenev ‘‘started, string ‘ string ‘‘reg ‘ ‘‘v v .lpfx register.’’

.tm string – newline – string . .tmc string – newline – Like tm b wline.

- 53 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.nop r – – Use r

.chomp r – – Use r wline

.ab string – newline – string in . troff or nroff xit.

.ig yy – .yy=.. – ig behav e de (§7) e , and an fected.

.lf N filename – – N and filename .F guments, so, nx lf gister .c file, ag lf.

.pm t – all – t ven, v blocks

.fl – – B uffer

ugging.

21.1. ges. tm, pm rd arious error standar def ysical x err print

21.2.Warnings. nroff and troff pro v warning ut

Bit Name Description

0 none 1 char W e \(xxor \[xxx] 2 number W g xpressions occur. 4 break W 8 delim W 16 el W el ie. 32 scale W expression.

64 range W 128 syntax W xpressions. 256 di W di x version active.

512 mac W 1024 reg W re w 4096 right-brace W \} xpression. 8192 missing W

- 54 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Bit Name Description 16384 input W g v wn v 32768 escape W 65536 space W o

ex v v 131072 font W default.

all xcept di, mac reg

w arnings.

21.3.Errors. Various error nroff and troff. w wor verflow uf verflow uf � in nroff in troff.

v 21.4.Debugging. watched v v lik af v w ain.

Request Initial Form Value Argument Notes Explanation

.warn χbits|name w – v - + respectiv – v .war .warn re v .spreadwarn N toggle m

ad b 3 N (def

.err print string newline – Print string lik

.watch xx off ignore – xx xx xist,

changes.

.unwatch xx off ignore – xx.

- 55 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.watchlength N ignore – length N N

.watchn R off ignore – gister R R

gisters.

.unwatchn R off ignore – gister R.

While troff , dpost the \X´SetColor: color´ color include:

– ‘‘named-color’ ‘‘red’ RGB ‘‘colordict’ file /usr/ucblib/doctools/f ont/devps/postscript/color .ps ery color ar . – ‘‘r rgb’ ‘ gb’ rgb setrgbcolor operator)

– ‘‘ hsb’ ‘ hsb sethsbcolor operator)

– ‘‘ g k cmyk’ ‘ cmyk

setcmykcolor operator)

– ‘‘gray setgray ’ ‘ ’

– ‘‘[$setcolorspace] . setcolor’ $setcolorspace .

color ar

color ar ‘‘color1’’on ‘‘color2’ color1 color2.

DeviceGray ‘ fect,

The –mcolor v

Request Initial Form Value Argument Notes Explanation

.CL color text RGB black – Print text in color RGB text color ef color giv text color restored.

dpost EPS %%BoundingBox or %%HiResBoundingBox ε prev

- 56 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

dpost handles DSC tiv troff fp troff dpost v %%DocumentNeededResour ces

.psb e.eps

e.eps "\nyu,\nxu" .sp \nyu pictur

troff EPS files:

Request Initial Form Value Argument Notes Explanation

.psbb filename – – %%HiResBoundingBox DSC %%BoundingBox filename x coorgister llx y coordilly x urx right y ury

The –mpictur es dpost troff documents.

Request Initial Form Value Argument Notes Explanation

.BP source height width position offset flags label

source ed n n default).

height V ault 3.0i gument u . width def u . position l (default), c r

offset Mov position ault 0i.

flags

a d d de ault d =90. o s w

- 57 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

l, r, t, b

label Place label 1.5v belo

BP erything version to v BP version EP.

BP xt ad p

psbb, pshape PI instead.

.EP – – – BP; EP

v BP EP v

.PI source height,width,yoffset,xoffset flags w-lev BP x

xoffset Of

default 0i u . yoffset Of

positiv wnw ault 0i u . eatur or PDF Documents

24.1. troff PDF dpost v PDF s ps2pdf v pdfmark operator troff cropat (§3). v xplicitly \X´PS:...´ or \X´PDFMark: ...´

24.2.Preparations. mediasize PDF g troff PDF 24.3. o PDFMark de dpost troff \X

uthor´ eywords Typesetting´

troff´ itle´ .br \Xescape troff, break v .sp |\n[topmargin]u lik 24.4.Dir ator. troff or dpost PDF pdfmark

- 58 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

iewerPr efer PDF vie §24.3) PDF

PDF vie /UseNone ault), /UseThumbs /FullScr een

age N /V Page N

ageLay woP W PDF vie /SinglePage /OneColumn /TwoColumnRight

text A ven ASCII text PDF vie . PDF af request.

24.5.Cr PDF vie w PDF vig veniently.

‘‘0’ v witle´ v

. bp \\$1´ . sp |\\n[topmargin]u . ce . sp .. . ce \\$1´ . sp .. \v´–1v´ \v´–1v–4p´ wn. v v v either

– v vious bookmark.

– v vious v v v

– lo v vels.

- 59 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

v g shown: 0 0 • ––––1 • ––––1 | •–––––2 | •–––––2 | •–––––2 • ––––1

•–––––2 •–––––2 0 • ––––1 0 Index

g v v , dpost g v wever 0 • ––––2 the v dpost

•–––––2 first

dpost w

...´ v ut

24.6.Links. PDF troff, b ws:

The \Ástring´ string ASCII characters).

o \T \T´string´te \T. string

e o \W \W´uri´te \W uri - troff ypically <\W’http://n-t-roff.github.io/heirloom/doctools.html’http://n-t-roff.github.io/heirloom/doctools.html\W>.

\X’SetLinkColor: r ’ r \X’SetLinkBorder: ’ bx and by ertvely width

\X'SetBorderStyle: arguments' arguments /BS^ATEX hyperr variable.

Likewise, SetULinkColor , SetULinkBorder SetUBorderStyle v E.

- 60 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

25. groff Compatibility

Heirloom troff pro troff groff^{10} troff and groff troff.

groff vel reg v \f, \s \;

support PDF structuring dpost post-processor \X´ps:...´ x X ps: v grops groff (dpost accepts \X’PS:...´ and x X PS:);

dpost gr groff dra e 25.1. of . v groff compatibility:

Request Initial Form Value Argument Notes Explanation

.cp N off – – Enable groff groff’s o gardgument, groff vated.

If N troff Heirloom troff e v Nφ troff v troff e v .cp 0 groff compatibility.

The cp gister .g groff gister .C .cp gument.

An xflag request disables groff .g re

The .X gister v cp groff groff troff.

v .C and .g registers.

Nev y .g to 1 .nr troff:

• groff’ \[charn] and \[uXXXX] • \% w e groff allo \% yphe- \)or \& itional troff .nr .g 1 groff behaviour.

• groff .tl nroff .g • groff’ \, v ‘,’.

The .x and .y re groff groff version number cp vely.

The .k gister behav groff ne with \c .kc alue.

w groff spacewidth fective.

- 61 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

so groff compa-

v v groff

\$ groff

An cp v wing groff xflag

The \A’string’ string gister v ‘ ‘‘0’ troff \A v groff

The \/ , \, w follo groff the kernpair very occasion.

The \D´p...´ w

\Fx, \F(xx, \F[xxx], \mx, \m(xx, \m[xxx], \Mx, \M(xx, \M[xxx] groff troff. arning escape category.

25.2.grof os. with groff troff pro –mg

.cp 0 x troff groff vel 3.

en_US groff v ISO-8859-1encoding.

en_US groff troff yphenation v TEX, points.

The de1, am1, ds1 as1 groff de, am, ds as vely e groff tional troff.

The ftr v groff

fallback fspecial special troff ault.

track tkf track - e tkf does; track char request; track v ph v

groff char request.

groff request:

- 62 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Request Initial Form Value Argument Notes Explanation

.mso name – ignored – name ariable GROFF_TMA C_PATH files name, name.tmac, mname name troff ay file so

troff v de v s capabilities.

sn n s–23d.d d.d fn n cc c Cname name name CPSname v name Nn n Hn n (nδ0) Vn n (nδ ve) hn go n n vn go n ertically; n nnc mov nn ASCII character c; nn pn ne n be n b a w D c w de w comment - y

\Dsequences:

Dl dra dh,dv Dp dra a, b c,d Dc d dra d De dra u and v Da dra a+c,b+d a,b DΩ dra a,b c,d c,d Dz z

x,y ve.

- 63 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

x s s n units/inch; h v initialize s n filename flags filename s n using flags ver y n n –23 d.d d.d n n any \Xand \Yfunctions y \Arequest) id bleedat request opAt cropat request

percent percent letadj request) name LC_CTYPE name x1,y1,x2, \T'id'request) id be ef="id">) </a>) aperSize mediasize and papersize requests n mediasize command command command command color color ont font file file font

rack n giv n units

rimAt trimat request

x1,y1,x2, \W'id'request) URL be ef="URL">) </a>) x any

e ‘‘i’ e ‘‘init’’.

x T, x r x i x s

‘ orld’ §27:

V0
p1

- 64 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

s10
f1

H72000
V12000
ch
h5000ce
h4440cl
h2780cl
h2780co
h5000c,
wh5830cw
h7120co
h5000cr
h3330cl
h2780cd

V792000

troff v \X’PSSetup: ...’ occurs.

vice name /usr/ucblib/doctools/f ont/devname troff vok en ariable TYPESETTER gument –Tname ps, 000 .T vice.

The –F . 27.1.De file. file /usr/ucblib/doctools/f ont/devname/DESC alues. troff vers:

fonts sizes 0 res n hor n vert n unitwidth n charset har har

g res v hor and ver giv v vertically. v unitwidth w n is n unitwidth

- 65 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

charset # charset . DESC

anysize
allpunct
afmfonts
lc_ctype

charset

27.2.F files. troff de troff ype rueT fp v

follo F is /usr/ucblib/doctools/f ont/devname/F.

name str str ligatur atures spacewidth n special charset har The name and charset charset ve, (the \N‘‘number’ ––– - acter " e y like Y ct register \wfunction (§11.2). .

hy 33 0 45 hyphen \(hy
- " \(hy

Q 72 3 81

- 66 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

a 44 0 97
b 50 2 98
c 44 0 99
d 50 2 100
y 50 1 121

em 100 0 208
––– 44 2 220 \N’220’
––– 36 0 221 \N’221’

a unitwidth a on.

- 67 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

TUT

oduction

Although nroff and troff hav w

nroff and troff. gister version viron-

-defined implementations. on’ cov v

man -

troff or nroff

gins

§3, header and footer

mar vely –N (N

.. o ooter ´bp .. .wh o - first In

*F ime-Sharing System, R

t ws break e bp and sp vok the no-break ´ v

v text.

\"header ´\(rn´´\(rn´ \"tr .if \\n%>1\{\ ´sp |0.5i–1 .tl –´´ \"center .ps \"restor .ft \"restor ont .vs \} \"restor ´sp |1.0i .ns \"tur .. o \"footer ont .if \\n%=1\{\ ´sp |\\n(.pu–0.5i–1 .tl –´´ \} ´bp .. .wh o

troff wn root-en’ sp’s v vok no- space hd ineffectiv sp xt.

- 68 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

v previous v not ve and pre sho wing: o \\n(.s \"curr .ps \\n(.s \"pre . --- \"r ooter .. . --- .ps \\n(s2 \"restor e .ps \\n(s1 \"restor .. P gin

ejection:

.tl –´´ \"center .. .wh

w

mor \"paragraph .br \"break \"for ont, \"size, \"spacing,

\"prespace u .. The pg - vs

troff;

nroff. ne .V v e: \"section . --- \"for \"prespace u .fi \\n+S. .. .sc xt, follo .pg ne wing pg xt

by af (§8).

space. .pg

\t\\$1\t\c \"flo .. ".lp label "; label gin inch

.ta 0.4iR 0.5i lp ends with \c ws.

vok w

\"header . --- .mk .. o \"footer .ie \\n+(cl<2\{\ .rt

- 69 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

.ns \} .el \{\ .po \\nMu \"restor gin . --- ´bp \} .. \\n(.o \"sav gin T .mk w gin.

ocessing

.fn nal .ef: .fn F .ef en v

v \"header . ---

\"curr o –\\nbu \"r .if \"leftov ootnote .. o \"footer \"zer version size .if \\nx\{\ .e v1 .nf \"r .FN \"footnotes

.if verflo version

.ev \} vironment . --- ´bp .. \"pr verflow .if \"div verflow .. ootnote \"div ootnote .e vir .if \"if

.fi \"f .. ootnote .br \\n(.v \"sav .ev v .di version –\\n(dn .if –(\\n(.v–\\nz)\ ection o \\nyu ve \\n(nl+1v)>(\\n(.p+\\ny)\ o \\n(nlu+1v fit .. \"separator \l´1i´ .br .. v ootnote .fn .nf \"r .fy \"wher .ef ..

o \"f .wh –\\nb

o –\\nbu o

hd gister x, gister y gister b gister dn v fz vok fn be version count x fs

macro ef

version gister z. y

v dn y is v verflow

of y nl)

by x fo FN in FN fx trap-invok v verflo fy

- 70 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

register dn fy fo and fx fx to fo v verflo version , x fx

finishfx trap. x age nroff and troff invok o (§7), y . end unless

macro

\"end-macro \c ´bp ..

- 71 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

T F

¼ CAT troff ger

T abcdefghijklmnopqrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ 1234567890 ‘ | — - ¼ ½ ¾ fi fl ˚ † Ξ¢ ψ ζ T abcdefghijklmnopqrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ 1234567890 ‘ | — - ¼ ½ ¾ fi fl ˚ † Ξ¢ ψ ζ T abcdefghijklmnopqrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ 1234567890 ‘ | — - ¼ ½ ¾ fi fl ˚ † Ξ¢ ψ ζ ont " ´ ∃ Ζ � � � � ∗ ≅ΕΒΧςΦ ΝΓΗΙ ϑ ΚΤΛΜΟΠ �ΘΡΔΑΥ Σ � � � � � � � � � � � � ∋ δ Ψκ ∼− φ � ⊥ α ε ι χ ρ θ υ σ ϖ τ ∴ γ § ξ � � ϕ π ω ‡ � � � � � � � � � �

- 72 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016 T v or ´, –

Non-ASCII minus onts.

Input Character Input Character Char Name Name Char Name Name ’ ' ‘` — \(em - – h - \(hy hyphen – \– • \(bu bullet

\(sq square

\(ru rule ¼ \(14 1/4 ½ \(12 1/2 ¾ \(34 3/4 fi \(fi fi fl \(fl fl

\(ff ff
\(Fi ffi
\(Fl ffl

˚ \(de degree † \(dg dagger Ξ \(fm ¢ \(ct ψ \(rg registered ζ \(co copyright

Non-ASCII ´, `, ∃, �, �, � � ont.

troff, ", ´, ∃ existed only

Input Character Input Character Char Name Name Char Name Name

� \(pl � \(mi � \(eq � \(** § \(sc section ´ \(aa ` \(ga grav ∃ \(ul underrule Ζ \(sl \ \(rs backslash ∗ \(*a alpha ≅ \(*b beta Ε \(*g gamma Β \(*d delta Χ \(*e epsilon ς \(*z zeta Φ \(*y eta Ν \(*h theta Γ \(*i iota Η \(*k kappa

Ι \(*l lambda ϑ \(*m mu Κ \(*n nu Τ \(*c xi Λ \(*o omicron Μ \(*p pi Ο \(*r rho Π \(*s sigma � \(ts Θ \(*t tau Ρ \(*u upsilon Δ \(*f phi Α \(*x chi Υ \(*q psi Σ \(*w omega � \(*A Alpha � \(*B Beta � \(*G Gamma � \(*D Delta � \(*E Epsilon

- 73 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Input Character Input Character Char Name Name Char Name Name

∀ \(*Z Zeta � \(*Y Eta � \(*H Theta � \(*I Iota � \(*K Kappa � \(*L Lambda � \(*M Mu � \(*N Nu � \(*C Xi � \(*O Omicron � \(*P Pi � \(*R Rho � \(*S Sigma � \(*T Tau � \(*U Upsilon � \(*F Phi � \(*X Chi � \(*Q Psi � \(*W Omega � \(sr ∋ \(rn xtender δ \(>= >= Ψ \(<= <= κ \(== ∼− \(~= Ω \(ap approximates φ \(!= � \(�> w ⊥ \(<� w \(ua w α \(da do w ε \(mu multiply ι \(di divide χ \(+� plus-minus ρ \(cu θ \(ca υ \(sb σ \(sp ϖ \(ib τ \(ip ∴ \(if infinity γ \(pd vative ξ \(gr gradient � \(no not � \(is inte ϕ \(pt π \(es ω \(mo � \(br ‡ \(dd

\(rh

                                    \(lh

| \(or or

\(ci circle

� \(lt et � \(lb � \(rt � \(rb � \(lk et � \(rk et � \(bv ertical � \(lf et) � \(rf � \(lc � \(rc

- 74 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Av off_char(7)

groff_char troff * troff –mgchar v vice.

Output Input PostScript Unicode Notes ¡ ¡ \[exclamdown] \U'00A1' inv ¢ ¢ \[cent] \U'00A2' currenc £ £ \[sterling] \U'00A3' ¤ ¤ \[currency] \U'00A4' ¥ ¥ \[yen] \U'00A5' ¦ ¦ \[brokenbar] \U'00A6' brok § § \[section] \U'00A7' ¨ ¨ \[dieresis] \U'00A8' dieresis © © \[copyright] \U'00A9' cop ª ª \[ordfeminine] \U'00AA' « « \[guillemotleft] \U'00AB' ¬ ¬ \[logicalnot] \U'00AC' ® ® \[registered] \U'00AE' re ¯ ¯ \[macron] \U'00AF' ov ° ° \[degree] \U'00B0' degree ± ± \[plusminus] \U'00B1' ² ² \[twosuperior] \U'00B2' ³ ³ \[threesuperior] \U'00B3' ´ ´ \[acute] \U'00B4' μ μ \[mu] \U'00B5' ¶ ¶ \[paragraph] \U'00B6' er · · \[periodcentered] \U'00B7' ¸ ¸ \[cedilla] \U'00B8' ¹ ¹ \[onesuperior] \U'00B9' º º \[ordmasculine] \U'00BA' » » \[guillemotright] \U'00BB' ¼ ¼ \[onequarter] \U'00BC' ½ ½ \[onehalf] \U'00BD' ¾ ¾ \[threequarters] \U'00BE' ¿ ¿ \[questiondown] \U'00BF' inv À À \[Agrave] \U'00C0' ve Á Á \[Aacute] \U'00C1' Â Â \[Acircumflex] \U'00C2' x Ã Ã \[Atilde] \U'00C3' Ä Ä \[Adieresis] \U'00C4' Å Å \[Aring] \U'00C5' Æ Æ \[AE] \U'00C6' Ç Ç \[Ccedilla] \U'00C7' È È \[Egrave] \U'00C8' ve É É \[Eacute] \U'00C9' Ê Ê \[Ecircumflex] \U'00CA' x Ë Ë \[Edieresis] \U'00CB' Ì Ì \[Igrave] \U'00CC' ve Í Í \[Iacute] \U'00CD' Î Î \[Icircumflex] \U'00CE' x Ï Ï \[Idieresis] \U'00CF'

- 75 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Output Input PostScript Unicode Notes Ð Ð \[Eth] \U'00D0' Ñ Ñ \[Ntilde] \U'00D1' Ò Ò \[Ograve] \U'00D2' ve Ó Ó \[Oacute] \U'00D3' Ô Ô \[Ocircumflex] \U'00D4' x Õ Õ \[Otilde] \U'00D5' Ö Ö \[Odieresis] \U'00D6' × × \[multiply] \U'00D7' multiply Ø Ø \[Oslash] \U'00D8' Ù Ù \[Ugrave] \U'00D9' ve Ú Ú \[Uacute] \U'00DA' Û Û \[Ucircumflex] \U'00DB' x Ü Ü \[Udieresis] \U'00DC' Ý Ý \[Yacute] \U'00DD' Þ Þ \[Thorn] \U'00DE' Thorn ß ß \[germandbls] \U'00DF' à à \[agrave] \U'00E0' ve á á \[aacute] \U'00E1' â â \[acircumflex] \U'00E2' x ã ã \[atilde] \U'00E3' ä ä \[adieresis] \U'00E4' å å \[aring] \U'00E5' æ æ \[ae] \U'00E6' ç ç \[ccedilla] \U'00E7' è è \[egrave] \U'00E8' ve é é \[eacute] \U'00E9' ê ê \[ecircumflex] \U'00EA' x ë ë \[edieresis] \U'00EB' ì ì \[igrave] \U'00EC' ve í í \[iacute] \U'00ED' î î \[icircumflex] \U'00EE' x ï ï \[idieresis] \U'00EF' ð ð \[eth] \U'00F0' ñ ñ \[ntilde] \U'00F1' ò ò \[ograve] \U'00F2' ve ó ó \[oacute] \U'00F3' ô ô \[ocircumflex] \U'00F4' x õ õ \[otilde] \U'00F5' ö ö \[odieresis] \U'00F6' ÷ ÷ \[divide] \U'00F7' divide ø ø \[oslash] \U'00F8' ù ù \[ugrave] \U'00F9' ve ú ú \[uacute] \U'00FA' û û \[ucircumflex] \U'00FB' x ü ü \[udieresis] \U'00FC' ý ý \[yacute] \U'00FD' þ þ \[thorn] \U'00FE' thorn ÿ ÿ \[ydieresis] \U'00FF'

Ð \(�D^* \[Eth] \U'00D0' ð \(Sd^* \[eth] \U'00F0' lo Þ \(TP^* \[Thorn] \U'00DE' þ \(Tp^* \[thorn] \U'00FE' lo

- 76 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Output Input PostScript Unicode Notes ß \(ss^* \[germandbls] \U'00DF'

Ł \(/L^* \[Lslash] \U'0141' ł \(/l^* \[lslash] \U'0142' Ø \(/O^* \[Oslash] \U'00D8' ø \(/o^* \[oslash] \U'00F8' Æ \(AE \[AE] \U'00C6' æ \(ae \[ae] \U'00E6' Œ \(OE \[OE] \U'0152' œ \(oe \[oe] \U'0153'

\(IJ \[IJ] \U'0132'
\(ij \[ij] \U'0133'

ı \(.i^* \[dotlessi] \U'0131'

\(.j^* \[dotlessj] \U'0237'

Á \('A^* \[Aacute] \U'00C1'

\('C^* \[Cacute] \U'0106'

É \('E^* \[Eacute] \U'00C9' Í \('I^* \[Iacute] \U'00CD' Ó \('O^* \[Oacute] \U'00D3' Ú \('U^* \[Uacute] \U'00DA' Ý \('Y^* \[Yacute] \U'00DD' á \('a^* \[aacute] \U'00E1'

\('c^* \[cacute] \U'0107'

é \('e^* \[eacute] \U'00E9' í \('i^* \[iacute] \U'00ED' ó \('o^* \[oacute] \U'00F3' ú \('u^* \[uacute] \U'00FA' ý \('y^* \[yacute] \U'00FD' Ä \(:A^* \[Adieresis] \U'00C4' Ë \(:E^* \[Edieresis] \U'00CB' Ï \(:I^* \[Idieresis] \U'00CF' Ö \(:O^* \[Odieresis] \U'00D6' Ü \(:U^* \[Udieresis] \U'00FC' Ÿ \(:Y^* \[Ydieresis] \U'0178' ä \(:a^* \[adieresis] \U'00E4' ë \(:e^* \[edieresis] \U'00EB' ï \(:i^* \[idieresis] \U'00EF' ö \(:o^* \[odieresis] \U'00F6' ü \(:u^* \[udieresis] \U'00FC' ÿ \(:y^* \[ydieresis] \U'00FF' Â \(^A^* \[Acircumflex] \U'00C2' x Ê \(^E^* \[Ecircumflex] \U'00CA' x Î \(^I^* \[Icircumflex] \U'00CE' x Ô \(^O^* \[Ocircumflex] \U'00D4' x Û \(^U^* \[Ucircumflex] \U'00DB' x â \(^a^* \[acircumflex] \U'00E2' x ê \(^e^* \[ecircumflex] \U'00EA' x î \(^i^* \[icircumflex] \U'00EE' x ô \(^o^* \[ocircumflex] \U'00F4' x û \(^u^* \[ucircumflex] \U'00FB' x À \(`A^* \[Agrave] \U'00C0' ve È \(`E^* \[Egrave] \U'00C8' ve

- 77 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Output Input PostScript Unicode Notes Ì \(`I^* \[Igrave] \U'00CC' ve Ò \(`O^* \[Ograve] \U'00D2' ve Ù \(`U^* \[Ugrave] \U'00D9' ve à \(`a^* \[agrave] \U'00E0' ve è \(`e^* \[egrave] \U'00E8' ve ì \(`i^* \[igrave] \U'00EC' ve ò \(`o^* \[ograve] \U'00F2' ve ù \(`u^* \[ugrave] \U'00F9' ve Ã \(~A^* \[Atilde] \U'00C3' Ñ \(~N^* \[Ntilde] \U'00D1' Õ \(~O^* \[Otilde] \U'00D5' ã \(~a^* \[atilde] \U'00E3' ñ \(~n^* \[ntilde] \U'00F1' õ \(~o^* \[otilde] \U'00F5' Š \(vS^* \[Scaron] \U'0160' š \(vs^* \[scaron] \U'0161' Ž \(vZ^* \[Zcaron] \U'017D' ž \(vz^* \[zcaron] \U'017E' Ç \(,C^* \[Ccedilla] \U'00C7' ç \(,c^* \[ccedilla] \U'00E7' Å \(oA^* \[Aring] \U'00C5' å \(oa^* \[aring] \U'00E5'

˝ \(a"^* \[hungarumlaut] \U'02DD' Hung ¯ \(a�^* \[macron] \U'00AF' ov ˙ \(a.^* \[dotaccent] \U'02D9' ^ \(a^^* \[circumflex] \U'005E' circumfle ´ \(aa \[acute] \U'00B4' ` \(ga \[grave] \U'0060' grav ˘ \(ab^* \[breve] \U'02D8' brev ¸ \(ac^* \[cedilla] \U'00B8' ¨ \(ad^* \[dieresis] \U'00A8' ˇ \(ah^* \[caron] \U'02C7' ˚ \(ao^* \[ring] \U'02DA' ~ \(a~^* \[tilde] \U'007E' ˛ \(ho^* \[ogonek] \U'02dB' ^ \(ha^* \[asciicircum] \U'005E' x ~ \(ti^* \[asciitilde] \U'007E'

„ \(Bq^* \[quotedblbase] \U'201E' lo ‚ \(bq^* \[quotesinglbase] \U'201A' lo “ \(lq \[quotedblleft] \U'201C' “ \(`` (alias) ” \(rq \[quotedblright] \U'201D' ” \('' (alias) ‘ \(oq \[quoteleft] \U'2018' ’ \(cq \[quoteright] \U'2019' ' \(aq \[quotesingle] \U'0027' " \(dq \[quotedbl] \U'0022' « \(Fo^* \[guillemotleft] \U'00AB' » \(Fc^* \[guillemotright] \U'00BB' ‹ \(fo^* \[guilsinglleft] \U'2039' › \(fc^* \[guilsinglright] \U'203A'

- 78 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Output Input PostScript Unicode Notes ¡ \(r!^* \[exclamdown] \U'00A1' inv ¿ \(r?^* \[questiondown] \U'00BF' inv — \(em \[emdash] \U'2014' – \(en \[endash] \U'2013' - \(hy \[hyphen] \U'2010' h

[ \(lB^* \[bracketleft] \U'005B' et ] \(rB^* \[bracketright] \U'005D' et { \(lC^* \[braceleft] \U'007B' et } \(rC^* \[braceright] \U'007D' et ∝ \(la^* \[angleleft] \U'27E8' et … \(ra^* \[angleright] \U'27E9' et � \(bv \[braceex] \U'23AA' xtension � \[bracketlefttp] \U'23A1' � \[bracketleftbt] \U'23A3' � \[bracketleftex] \U'23A2' xtension � \[bracketrighttp] \U'23A4' � \[bracketrightbt] \U'23A6' ℘ \[bracketrightex] \U'23A5' xtension � \(lt \[bracelefttp] \U'23A7' � \(lk \[braceleftmid] \U'23A8' � \(lb \[braceleftbt] \U'23A9'

\[braceleftex] \U'23AA' xtension

� \(rt \[bracerighttp] \U'23AB' � \(rk \[bracerightmid] \U'23AC' � \(rb \[bracerightbt] \U'23AD'

\[bracerightex] \U'23AA' xtension

≡ \[parenlefttp] \U'239B' ≈ \[parenleftbt] \U'239D' � \[parenleftex] \U'239C' xtension ℵ \[parenrighttp] \U'239E' ℜ \[parenrightbt] \U'23A0' ℑ \[parenrightex] \U'239F' xtension

⊥ \(<� \[arrowleft] \U'2190' arro � \(�> \[arrowright] \U'2192' arro € \(<>^* \[arrowboth] \U'2194' α \(da \[arrowdown] \U'2193' arro wn \(ua \[arrowup] \U'2191' arro

\(va^* \[arrowupdn] \U'2195' v

° \(lA^* \[arrowdblleft] \U'21D0' ″ \(rA^* \[arrowdblright] \U'21D2' ↓ \(hA^* \[arrowdblboth] \U'21D4' ≥ \(dA^* \[arrowdbldown] \U'21D3' wn ± \(uA^* \[arrowdblup] \U'21D1'

\(vA^* \[uni21D5] \U'21D5' v

⁄ \(an^* \[arrowhorizex] \U'23AF' xtension

| \(ba^* \[bar] \U'007C' bar � \(br \[SF110000] \U'2502' ∃ \(ul \[underscore] \U'005F' underscore ∋ \(rn \[overline] \U'203E' overline \(ru ¦ \(bb^* \[brokenbar] \U'00A6' brok

- 79 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Output Input PostScript Unicode Notes Ζ \(sl \[slash] \U'002F' slash \ \(rs \[backslash] \U'005C' rev

\(ci \[circle] \U'25CB' circle

• \(bu \[bullet] \U'2022' bullet ‡ \(dd \[daggerdbl] \U'2021' † \(dg \[dagger] \U'2020' dagger × \(lz^* \[lozenge] \U'25CA' diamond

\(sq \[uni25A1] \U'25A1' square
\(ps^* \[paragraph] \U'00B6' er

§ \(sc \[section] \U'00A7'

\(lh \[uni261C] \U'261C'
\(rh \[a14] \U'261E'

@ \(at \[at] \U'0040' at # \(sh^* \[numbersign] \U'0023' ∞ \(CR^* \[carriagereturn] \U'21B5'

\(OK^* \[a19] \U'2713'

ζ \(co \[copyright] \U'00A9' cop ψ \(rg \[registered] \U'00AE' re � \(tm \[trademark] \U'2122'

\(bs A

$ \(Do^* \[dollar] \U'0024' dollar ¢ \(ct \[cent] \U'00A2' cent € \(Eu^* \[Euro] \U'20AC' font-specif ¥ \(Ye^* \[yen] \U'00A5' en £ \(Po^* \[sterling] \U'00A3' ¤ \(Cs^* \[currency] \U'00A4' Scandina ƒ \(Fn^* \[florin] \U'0192'

˚ \(de \[degree] \U'00B0' degree ‰ \(%0^* \[perthousand] \U'2030' Ξ \(fm \[minute] \U'2032' ϒ \(sd^* \[second] \U'2033' μ \(mc^* \[mu] \U'00B5' ª \(Of^* \[ordfeminine] \U'00AA' º \(Om^* \[ordmasculine] \U'00BA'

→ \(AN^* \[logicaland] \U'2227' � \(OR^* \[logicalor] \U'2228' � \(no ¬ \[tno]^* \[logicalnot] \U'00AC' te ‘no’ � \(te \[existential] \U'2203' xists � \(fa \[universal] \U'2200' � \(st^* \[suchthat] \U'220B' � \(3d^* \[therefore] \U'2234' therefor � \(tf^* (alias) | \(or \[bar] \U'007C'

½ \(12 \[onehalf] \U'00BD' ¼ \(14 \[onequarter] \U'00BC' ¾ \(34 \[threequarters] \U'00BE'

\(18^* \[oneeighth] \U'215B'
\(38^* \[threeeighths] \U'215C'
\(58^* \[fiveeighths] \U'215D'

- 80 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Output Input PostScript Unicode Notes

\(78^* \[seveneighths] \U'215E'

¹ \(S1^* \[onesuperior] \U'00B9' ² \(S2^* \[twosuperior] \U'00B2' ³ \(S3^* \[threesuperior] \U'00B3'

� \(pl \[plus] \U'002B' plus � \(mi \[minus] \U'2212' minus

\(�+^* \[uni2213] \U'2213' minus-plus

χ \(+� plus-minus ± \[t+�]^* \[plusminus] \U'00B1' te · \(pc^* \[periodcentered] \U'00B7' ↑ \(md^* \[dotmath] \U'22C5' ε \(mu × \[tmu]^* \[multiply] \U'00D7' te ν \(c*^* \[circlemultiply] \U'2297' ο \(c+^* \[circleplus] \U'2295' ι \(di di ÷ \[tdi]^* \[divide] \U'00F7' te ⁄ \(f/^* \[fraction] \U'2044' � \(** \[asteriskmath] \U'2217'

Ψ \(<= \[lessequal] \U'2264' δ \(>= \[greaterequal] \U'2265'

\(<<^* \[uni226A] \U'226A'
\(>>^* \[uni226B] \U'226B'

� \(eq \[equal] \U'003D' equal φ \(!= \[notequal] \U'2260' κ \(== \[equivalence] \U'2261' equivalent

\(ne^* \[uni2262] \U'2262' valent

� \(=~^* \[congruent] \U'2245' congruent Ω \(ap \[similar] \U'223C' similar λ \(~~ \[approxequal] \U'2248' ϕ \(pt \[proportional] \U'221D' proportional

π \(es \[emptyset] \U'2205' ω \(mo \[element] \U'2208' ♠ \(nm^* \[notelement] \U'2209' υ \(sb \[propersubset] \U'2282' ♥ \(nb^* \[notsubset] \U'2284' σ \(sp \[propersuperset] \U'2283'

\(nc^* \[uni2285] \U'2285'

ϖ \(ib \[reflexsubset] \U'2286' τ \(ip \[reflexsuperset] \U'2287' θ \(ca \[intersection] \U'2229' intersection ρ \(cu \[union] \U'222A' union

↔ \(/_^* \[angle] \U'2220' angle

\(pp^* \[perpendicular] \U'22A5' perpendicular

� \(is \[integral] \U'222B' integral � \(*S \[summation] \U'2211' summation ≠ \[sum]^* (alias) � \(*P \[product] \U'220F' product

\[coproduct]^* \U'2210' coproduct

ξ \(gr \[gradient] \U'2207' gradient � \(sr \[radical] \U'221A'

- 81 - nroff/troff User’s Manual Heirloom Documentation Tools February 10, 2016

Output Input PostScript Unicode Notes � \[sqrt]^* (alias) ∋ \[radicalex] ∋ \[sqrtex]^* (alias)

� \(lc \[uni2308] \U'2308' � \(rc \[uni2309] \U'2309' � \(lf \[uni230A] \U'230A' � \(rf \[uni230B] \U'230B'

∴ \(if \[infinity] \U'221E' infinity μ \(Ah^* \[aleph] \U'2135' aleph ƒ \(Im^* \[Ifraktur] \U'2111' ♣ \(Re^* \[Rfraktur] \U'211C' ♦ \(wp^* \[weierstrass] \U'2118' W γ \(pd \[partialdiff] \U'2202' ferentiation

\(�h^* \[hbar] \U'210F'

� \(+h^* \[theta1] \U'03D1' v � \(+f^* \[phi1] \U'03C6' v � \(+p^* \[omega1] \U'03D6' v

\(+e^* \[uni03F5] \U'03F5' v

� \(CL^* \[club] \U'2663' � \(SP^* \[spade] \U'2660' � \(HE^* \[heart] \U'2665'

\[uni2661] \U'2661'

� \(DI^* \[diamond] \U'2666'

\[uni2662] \U'2662'

- 82 -