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This document describes ixteemely terse form the features of thme macro package forersion seen
NROFFTROFF. Some familiarity is assumed with those programSpecifically the reader should understand
breaks, fonts, pointsizes, the use and definition of numbestees and strings, hwoto define macros, and scaling
factors for ens, pointy;'s (vertical line spaces), etc.

For a more casual introduction toxeprocessing usinglROFF, refer to the documend/riting Papers with
NROFF using -me

There are a number of macro parameters that may be adj&stgd. may be set to a font number onBpnt
8 means bold font iMROFF, in NROFF font 8 is underlined unless theb3 flag is specified to use “true bold” font
(most \ersions oNROFFdo not interpret bold font nicely)-ont 0 is no font change; the font of the surroundimxg te

is used insteadNotice that fonts 0 and 8 are “pseudo-fonts”; that isy tne simulated by the macro3his means
that although it is Igd to set a font rgister to zero or eight, it is notgd to use the escape character form, such as:

\f8
All distances are in basic units, so it is nearlyagks necessary to use a scalirgtbr For example, the
request to set the paragraph indent to eight one-en spaces is:
.nr pi 8n
and not
.nrpi 8

which would set the paragraph indent to eight basic units, or about 0.02Dedhult parameteralues are gien in
braclets in the remainder of this document.

Registers and strings of the forfix may be used inxpressions bt should not be changeddacros of the
form $x perform some function (as described) and may be redefined to change this fuflcisomay be a sensig
operation; look at the body of the original macro before changing it.

All names in —-me follw a rigid naming comention. Theuser may define numbergisters, strings, and
macros, preided that s/he uses single character upper case names or double character names consisting of letters
and digits, with at least one upper case letiieno case should special characters be used indefared names.

*Author’s aurrent address: Computer Scienceiflon, EECS, Uniersity of California, Berkley, California 94720.
TNROFFandTROFFmay be trademarks ofT&T Bell Laboratories.
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On daisy wheel type printers in twelytch, the-rx1 flag can be stated to maknes defult to one eighth
inch (the normal spacing for awikne in twele-pitch). Thisis normally too small for easy readabilig the
default is to space one sixth inch.

The -rv2 flag will indicates that thigs being output on a C/A/T phototypesetter; this changes the ptge¢ of
and inserts cut marks.

This documentation asTROFFed on May 12, 19100 and applies trsion 2.27 of the —me macros.

1. Paragraphing

These macros are used tgimeparagraphsThe standard paragraph macropis; the others are allariants to
be used for special purposes.

The first call to one of the paragraphing macros defined in this section shtmacro (defined in the e
sessionjnitializes the macro processoAfter initialization it is not possible to useyaaf the folloving requests:
.56 .lo, .th, or .ac. Also, the dfects of changing parameters which willva dobal efect on the format of the page
(notably page length and header and footegingy are not well defined and should beided.

Ip \h’|108000u’\c Bgin left-justified paragraphCentering and underlining are turned iéfthey were on, the font
is set to\n(pf [1] the type size is set to(pp [10p], and an(ps space is inserted before
the paragraph [0.35v IMROFF, 1v or 0.5v in NROFF depending on déce resolution].
The indent is reset toi($i [0] plus\n(po [0] unless the paragraph is inside a displ@ge
.ba). At least the first tw lines of the paragraph aregt together on a page.

.pp \h’|108000u’\c Lile .Ip, except that it putsn(pi [5n] units of indent.This is the standard paragraph macro.

.ip T 1\h’|]108000u’\c Indented paragraph with hanging tddne body of the follwing paragraph is indented
spaces (om(ii [5n] spaces if is not specified) more than a non-indented paragraph (such
as with.pp) is. Thetitle T is exdented (opposite of indentedJhe result is a paragraph
with an een left edge and printed in the majin. Any spaces inl must be unpaddable.

If T will not fit in the space praded,.ip will start a nev line.

.np\h’|108000u’\c A wariant of .ip which numbers paragrapli¢umbering is reset after.lp, .pp, or .sh. The cur
rent paragraph number is\m($p.

.bu\h’|108000u’\c Lile .np except that paragraphs are medkwith hullets (¢). Leading space is eliminated to cre-
ate compact lists.

2. SectionHeadings

Numbered sections are similar to paragrapltegt that a section number is automatically generated for each
one. Thesection numbers are of the fo2.3 Thedepthof the section is the count of numbers (separated by dec-
imal points) in the section number

Unnumbered section headings are siméaacept that no number is attached to the heading.

.sh+N T a b c d e th’|108000u’\c Bgin numbered section of dephth If N is missing the current depth (main-
tained in the number gester\n($0) is used. Thevalues of the indiidual parts of the sec-
tion number are maintained \n($1 through\n($6. There is an(ss[1v] space before the
section. T is printed as a section title in fowmt(sf [8] and sizén(sp [10p]. The“name”
of the section may be accessed Wi&n. If \n(si is non-zero, the base indent is set to
\n(si times the section depth, and the section titlextkerted. (Seeba.) Also, an addi-
tional indent of\n(so[0] is added to the section titleutnot to the body of the section).
The font is then set to the paragraph font, so that more information may occur on the line
with the section humber and titlesh insures that there is enough room to print the sec-
tion head plus the lgenning of a paragraph (about 3 lines totdf)a throughf are speci-
fied, the section number is set to that number rather than incremented automdfically
ary of a throughf are a lyphen that number is not resét.T is a single underscore (“_")
then the section depth and numbering is resgtthe base indent is not reset and nothing
is printed out. This is useful to automatically coordinate section nhumbers with chapter
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numbers.

.sXx+N \h’|108000u’\c Go to section dephh[—-1], but do not print the number and title, and do not increment the
section number atVvel N. This has the ééct of starting a ne paragraph at kel N.

.uh T\h’[2108000u’\c Unnumbered section headifithe title T is printed with the same rules for spacing, font, etc.,
as for.sh.

$p T B N\h’|2108000u’\c Print section heading/ay be redefined to gearficier headingsT is the title passed on
the.shor .uh line; B is the section number for this section, &hi$ the depth of this sec-
tion. Theseparameters are notvedys present; in particularsh passes all threeuh
passes only the first, angk passes threeubthe first tvo are null strings.Care should be
taken if this macro is redefined; it is quite comydad subtle.

.$0T B N\h’|108000u’\c This macro is called automatically afteerg call to .$p. It is normally undefined, it
may be used to automatically pwegy section title into the table of contents or for some
similar function. T is the section title for the section title whiclasvjust printedB is the
section numbeiand N is the section depth.

$1-.$6\h’|108000u’\c Taps called just before printing that depth sectibtay be defined to (forxample) gve
variable spacing before section¥hese macros are called fro8p, so0 if you redefine
that macro you may lose this feature.

3. Headersand Footers

Headers and footers are put at the top and bottorenf page automaticallyThey are set in fondn(tf [3]
and sizén(tp [10p]. Eachof the definitions apply as of tmext page. Three-patitles must be quoted if there are
two blanks adjacent gmvhere in the title or more than eight blanks total.

The spacing of headers and footers are controlled by three nurglséene \n(hm [4v] is the distance from
the top of the page to the top of the heaugfm [3v] is the distance from the bottom of the page to the bottom of
the footey\n(tm [7v] is the distance from the top of the page to the top of ttteaad\n(bm [6V] is the distance
from the bottom of the page to the bottom of theé (eominal). The macrosm1, .m2, .m3, and .m4 are also sup-
plied for compatibility withROFF documents.

.he’1’'m’r” \n’|108000u’\c Define three-part headerbe printed on the top ofwery page.
fo’I’'m’r” \h’|108000u’\c Define footeto be printed at the bottom ofvery page.

.eh’l’'m’r" \h’|[108000u’\c Define headep be printed at the top ofwery even-numbered page.
.oh’I"'m’r” \n’|108000u’\c Define headep be printed at the top ofwvery odd-numbered page.
.ef’1’'m’r” \h’|208000u’\c Define footeto be printed at the bottom ofvery even-numbered page.
.of '1"'m’r” \h’|108000u’\c Define footeto be printed at the bottom ofvery odd-numbered page.
.hx \h’|108000u’\c Suppress headers and footers on thtepage.

.m1+N \h’|108000u’\c Set the space between the top of the page and the header [4v].
.m2+N \h’|108000u’\c Set the space between the header and the first lime [@lie

.m3+N \h’|108000u’\c Set the space between the bottom of stamel the footer [2v].

.m4 +N \h’|108000u’\c Set the space between the footer and the bottom of the page [4v].

.ep\h’|108000u’\c End this pageubdo not bgin the n&t page. Useful for forcing out footnotes,ub other than
that hardly gery used. Must be follaved by a.bp or the end of input.

.$h\h’|108000u’\c Called atvery page to print the headeMay be redefined to pvae fang (e.g., multi-line)
headers, Wt doing so loses the function of ttiee, .fo, .eh, .oh, .ef, and .of requests, as
well as the chaptestyle title feature of+c.

.$f\h’]108000u’\c Print footer; same comments apply a$hn
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.$H \h’|108000u’\c A normally undefined macro which is called at the top of each page (after putting out the header
initial saved floating leeps, etc.); in otherawds, this macro is called immediately before
printing text on a pagelt can be used for column headings and the: lik

4. Displays
All displays ecept centered blocks and block quotes are preceded andddlloy an gtra \n(bs [same as

\n(ps] space. Quotapacing is stored in a separatgiseer; centered blocks Y& ro default initial or trailing space.
The \ertical spacing of all displayseept quotes and centered blocks is storedgister\n($R instead ofin($r.

.(Im f\n’|208000u’\c Bgin list. Lists are single spaced, unfillecte If f is F, the list will be filled. If m[I]is] the
list is indented byn(bi [4m]; if M the list is indented to the left ngan; if L the list is
left justified with respect to thexe(different fromM only if the base indent (stored in
\n($i and set withba) is rot zero); and ifC the list is centered on a line-by-line basis.
The list is set in fontn(df [0]. Mustbe matched by gl. This macro is almost li.(b
except that no attempt is made teelp the display on one page.

J)I\h’[108000u’\c ENd list.

.(g\n’|[108000u’\c Bgin major quote.These are single spaced, filled,vedin from the t&t on both sides byn(qi
[4n], preceded and folleed by\n(gs [same asin(bs] space, and are set in point size
\n(gp [one point smaller than surroundingtie

.)g \h’[108000u’\c End major quote.

.(b m f\n’|208000u’\c Bgin block. Blocks are a form dfeep, where the tet of a keep is lept together on one page
if possible (leeps are useful for tables and figures which should not berbwkr a
page). Ifthe block will not fit on the current page awngage is bgun,unlessthat would
leave nore than\n(bt [0] white space at the bottom of thextte If \n(bt is zero, the
threshold feature is turnedfofBlocks are not filled unles§is F, when thg are filled.
The block will be left-justified ifmis L, indented byn(bi [4m] if mis | or absent, cen-
tered (line-forline) if mis C, and left justified to the mgin (not to the base indent)rif
isM. The block is set in forn(df [0].

.)b\h’|208000u’\c End block.

.(zm f\h’|208000u’\c Bgin floating leep. Lile .(b except that the &ep isfloatedto the bottom of the page or the
top of the ngt page. Therefore, its position relat © the tet changes.The floating
keep is preceded and folled by\n(zs[1v] space.Also, it dehults to modéJ.

.)z\h’|208000u’\c End floatingdep.

.(c\n’|108000u’\c Bgin centered blockThe net keep is centered as a block, rather than on a line-by-line basis as
with .(b C. This call may be nested insidedps.

.)c\h’|108000u’\c End centered block.

5. Annotations

.(d\n’[108000u’\c Bgin delayed tet. Everything in the ne keep is seed for output later withpd, in a manner
similar to footnotes.

.)Jd n\h’|108000u’\c End delayed xe The delayed t&t number rgister\n($d and the associated strintft are
incremented i¥*# has been referenced.

.pd \h’|108000u’\c Print delayedxte Ewerything dierted via.(d is printed and truncatedlrhis might be used at the
end of each chapter

.(fF\h’|108000u’\c Bgin footnote. The text of the footnote is floated to the bottom of the page and set innfdht
[1] and sizén(fp [8p]. Eachentry is preceded bBn(fs [0.2v] space, is indentéd(fi [3n]
on the first line, and is indent&a(fu [0] from the right magin. Footnotes line up under
neath tvo column output. If the text of the footnote will not all fit on one page it will be
carried wer to the net page.
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.)f n\h’|]2108000u’\c End footnoteThe number rgister\n($f and the associated strig are incremented if tiye
have teen referenced.

.$s\h’|108000u’\c The macro to output the footnote separdtbis macro may be redefined tovgicher size lines
or other types of separator€urrently it dravs a 1.5i line.

.(xx\h’|108000u’\c Bgin index entry. Index entries are szd in the inde x [x] until called up with.xp. Each entry
is preceded by ®(xs [0.2v] space.Each entry is “undented” by(xu [0.5i]; this regis-
ter tells hav far the page numbekiends into the right mgin.

Jx P A\h’|108000u’\c End indeentry. The inde& entry is finished with a n@ of dots withA [null] right justified on
the last line (such as for an autlsorame), follaved by P Yn%]. If A is specifiedP
must be specifiedn% can be used to print the current page numbfeP is an under
score, no page humber and nw iaf dots are printed.

Xp x\h’|108000u’\c Print index [x]. Theindex is formatted in the font, size, and so forth ifeef at the time it is
printed, rather than at the time it is collected.

6. ColumnedOutput

.2¢+S N\h’|108000u’\c Enter te-column mode.The column separation is set +& [4n, 0.5i in ACM mode]
(saved in\n($9). Thecolumn width, calculated to fill the single column line length with
both columns, is stored im($l. The current column is iln($c. You can test igister
\n($m [1] to see if you are in single column or double column maodetually, the
request enterl [2] column output.

.1c\h’|108000u’\c Reert to single-column mode.

.bc\h’|108000u’\c Bgin column. This is like .bp except that it bgins a ner column on a n& page only if neces-
sary rather than forcing a whole wepage if there is another column left on the current
page.

7. Fonts and Sizes

.5z+P \h’|108000u’\c The pointsize is set B[10p], and the line spacing is set proportionallhe ratio of line
spacing to pointsize is stored\im($r. The ratio used internally by displays and annota-
tions is stored inn($R (although this is not used bgz). Thissize isnot sticky beyond
mary macros: in particulain(pp (paragraph pointsize) modifies the pointsizergtime
a rew paragraph is lgun using thepp, .Ip, .ip, .np, or .bu macros. Also\n(fp (footnote
pointsize) \n(gp (quote pointsize)\n(sp (section header pointsize), amdtp (title point-
size) may modify the pointsize.

.r W X\h’[108000u’\c SeW in roman font, appending in the preious font. To gopend diferent font requests, use
X =\c. If no parameters, change to roman font.

W X\h’|2108000u’\c SeW in italics, appending in the pre&ious font. If no parameters, change to italic font.
Underlines inlNROFF,

.b W X\h’|108000u’\c SeW in bold font and appenH in the preious font. If no parameters, switch to bold font.
In NROFF, underlines.

.rb W X\h’|208000u’\c SeW in bold font and appenH in the preious font. If no parameters, switch to bold font.
.Ib differs from.b in that.rb does not underline INRROFF.

.uW X\h’|208000u’\c Underlin@V and appencK. This is a true underlining, as opposed to .thlerequest, which
changes to “underline font” (usually italicsTROFF). It won't work right if W is spread
or brolen (including gphenated). lmther words, it is safe in nofill mode only

.q W X\h’|2108000u’\c Quot&V and append. In NROFFthis just surround8V with double quote marks ("), but
in TROFFuses directed quotes.

.bi W X\h’|2108000u’\c SeW in bold italics and append. Actually, sestsW in italic and werstrikes once.Under
lines iNNROFF. It won't work right if Wis spread or bran (including gphenated). In
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other words, it is safe in nofill mode only

.bx W X\h’|108000u’\c Set¥Vin a box, withX appended. Underlines NROFF. It won't work right if Wis spread
or brolen (including gphenated). lmther words, it is safe in nofill mode only

smW X\h’|108000u’\c Set8Vin a smaller pointsize, witk appended.

8. Roff Support
.ix +N \h’|208000u’\c Indent, no breakEquivalent to”in N.

.bl N\h’|208000u’\c Lege N contiguous white space, on thexhpage if not enough room on this padeguivalent
to a.spN inside a block.

.pa+N \h’|108000u’\c Equialent to.bp.

.ro\h’|108000u’\c Set page number in roman humer&tsuivalent to.af % i.
.ar \h’|108000u’\c Set page number in ArablEquivalent to.af % 1.
.n1\h’|208000u’\c Number lines in mgin from one on each page.

.n2 N\h’|108000u’\c Number lines from, stop if N = 0.

.sk\h’[108000u’\c Lewe the net output page blankxeept for headers and footer$his is used to lee Pace for
a full-page diagram which is producegternally and pasted in lateffo get a partial-
page paste-in displagay .svN, whereN is the amount of space to \eathis space will
be output immediately if there is room, and will otherwise be output at the top ofxthe ne
page. Hwvever, be warned: ifN is greater than the amount ofadable space on an
empty page, no space willex be autput.

9. Preprocessor Support

.EQ m T\h’|2108000u’\c Bgin equation.The equation is centerednfis C or omitted, indenteth(bi [4m] if mis|,
and left justified ifmis L. Tis a title printed on the right ngin net to the equation.
SeeTypesetting Mathematics — User'Guide by Brian W Kernighan and Lorinda L.
Cherry

.EN ¢ \h’|108000u’\c End equationf cis C the equation must be continued by immediately ¥alhgy with another
.EQ, the text of which can be centered along with this oi@therwise, the equation is
printed, alvays on one page, witin(es[0.5v in TROFF, 1v in NROFF space abwe ad
below it.

.TSh\h’|108000u’\c &ble start.Tables are single spaced anebk on one page if possiblé.you hare a hrge table
which will not fit on one page, use= H and follav the header part (to be printed on
evay page of the table) with AH. SeeTbl — A Program to Format &blesby M. E.
Lesk.

.TH \h’|108000u’\c Vith .TS H, ends the header portion of the table.

.TE \h’|108000u’\c &ble end.Note that this table does not float, acf, it is not gen guaranteed to stay on one
page if you use requests suchsgsintermixed with the tgt of the table.If you want it to
float (or if you use requests inside the table), surround the entire table (includim the
and.TE requests) with the reques(g and.)z.

.PSh w\h’|108000u’\c Bgin pic picture. H is the height and is the width, both in basic unit®itroff only.
.PE\h’|2108000u’\c End picture.

.1IS\h’|108000u’\c Bgin ideal picture.

.IE \h’|208000u’\c Enddeal picture.

.IF \h’|2108000u’\c Enddeal picture (alternate form).

GS\h’|108000u’\c Bgin gremlinpicture.



-me Refeence Manual UsSD:20-7

GE \h’|108000u’\c Endyremlinpicture.
GF \h’|108000u’\c Endyremlinpicture (alternate form).

10. Miscellaneous
.re\h’|108000u’\c Reset tabsSet to gery 0.5i in TROFFand &ery 0.8i inNROFF.

.ba+N\h’|108000u’\c Set the base indent#N [0] (saved in \n($i). All paragraphs, sections, and displays come
out indented by this amounfitles and footnotes are ufedted. The.sh request per
forms a.barequest if\in(si [0] is not zero, and sets the base indefn¢si*\n($0.

Xl +N \h’|108000u’\c Set the line length ®[6.0i]. Thisdiffers from.ll because it only &cts the current eiron-
ment.

I'+N \h’|108000u’\c Set line length in all @nonments ta\ [6.0i]. Thisshould not be used after output haglbe
and particularly not in ta~column output.The current line length is stored\m($l.

.h1'\h’|108000u’\c Dravs a horizontal line the length of the padeis is useful inside floatingeleps to dierentiate
between the t¢ and the figure.

.Ih \h’|108000u’\c Print a letterhead at the current position on the gageformat of the letterhead must be defined
in the file /usr/lib/me/letterhead.me by your local systems sfaf Someervironments
may requireditroff for this macro to function properly

.o \h’|208000u’\c This macro loads another set of macro&igrilib/me/local.me) which is intended to be a set of
locally defined macrosThese macros should all be of the fafX, whereX is ary letter
(upper or laver case) or digit.

11. StandardPapers

.tp \h’|108000u’\c Bgin title page. Spacing at the top of the page can ocend headers and footers are sup-
pressed. Alsahe page number is not incremented for this page.

.th \h’|208000u’\c Set thesis mod&his defines the modes acceptable for a doctoral dissertation aidgerk
double spaces, defines the header to be a single page namibeiranges the ngins to
be 1.5 inch on the left and one inch on the tep: and.+c should be used with itThis
macro must be stated before initialization, that is, before the first call of a paragraphing
macro or.sh

.++m H\h’|108000u’\c This request defines the section of the paper which we are enfdrngection type is
defined bym. C means that we are entering the chapter portion of the,papeeans
that we are entering the appendix portion of the pdpereans that the material folle
ing should be the preliminary portion (abstract, table of contents, ptctjon of the
paper AB means that we are entering the abstract (numbered independently from 1 in
Arabic numerals), anB means that we are entering the bibliographic portion at the end
of the paper Also, the ariantsRC andRA are allaved, which specify renumbering of
pages from one at thedianing of each chapter or appendix, respelti TheH param-
eter defines the meheader If there are an spaces in it, the entire header must be
guoted. Ifyou want the header to ta the chapter number in it, Use the strifign(ch.
For example, to number appenéixA.1 etc., type.++ RA “"\Wn(ch.%". Each section
(chapter appendix, etc.)should be preceded by thec request. Iishould be mentioned
that it is easier when usirmROFFto put the front material at the end of the papethat
the table of contents can be collected and put out; this material can thepskmalph
moved to the bginning of the paper

.+c T\h’|108000u’\c Bgin chapter with titleT. The chapter number is maintainedvirfch. This register is incre-
mented eery time .+c is called with a parameterThe title and chapter number are
printed by.$c. The header is md to the footer on the first page of each chaptef is
omitted,.$cis not called; this is useful for doing youwo “title page” at the kginning of
papers without a title page propesc calls .$C as a hook so that chapter titles can be
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inserted into a table of contents automaticallite footnote numbering is reset to one.

.$cT\h’|108000u’\c Print chapter number (from(ch) and T. This macro can be redefined to your liking.is
defined by defult to be acceptable for a PhD thesis at Bleyk This macro callssC,
which can be defined to maindex entries, or whateer.

$C K N T\h’|208000u’\c This macro is called b$c. It is rormally undefined, lt can be used to automatically
insert inde entries, or whateer. K is a leyword, either “Chapter” or Appendix”
(depending on ther+ mode);N is the chapter or appendix humband T is the chapter
or appendix title.

.acA N\h’|108000u’\c This macro (short faacm) sets up theNROFF ervironment for camera-ready papers as used
by the ACM. This format is 25% lager, and has no headers or footerEhe authos
nameA is printed at the bottom of the pagef(loff the part which will be printed in the
conference proceedings), together with the current page number and the total number of
pagesN. Additionally, this macro loads the fileisr/lib/me/acm.me which may later be
augmented with other macros useful for printing papers @vAonferenceslt should
be noted that this macro will notork correctly in ersion 7TROFF, since it sets the page
length wider than the piical width of the C/A/T phototypesetter roll.

12. Predefined Strings
\** \n’|108000u’\c Botnote numbeiactually \*[\n($f\*] . This macro is incremented after each cal)fto
\*#\h’|108000u’\c Delayed i& number Actually \n($d].

\*[ \h’|108000u’\c SuperscriptThis string gves upward maement and a change to a smaller point size if possible,
otherwise it gies the left brackt character (). Extra space is left ab@ te line to
allow room for the superscript.

\*] \h’|108000u’\c Unsuperscriptlinverse to\*[. For example, to produce a superscript you might tyjo§2\*] ,
which will producex.

\*< \h’|108000u’\c SubscriptDefaults to <’ if half-carriage motion not possibl&xtra space is left balothe line
to allow for the subscript.

\*> \h’|108000u’\c Inverse to\*<.
\*(dw \h’|108000u’\c The day of the week, as aruk
\*(mo \h’|108000u’\c The month, as aovd.

\*(td \h’|108000u’\c Bday’s date, directly printable.The date is of the form May 12, 1910Qther forms of the
date can be used by usiddy (the day of the month; forxxample, 12)\*(mo (as noted
above) or \n(mo (the same, tit as an ordinal number; fork@mple, May is 5), anth(yr
(the last tw digits of the current year).

\*(Iq \h’|108000u’\c Left quote markdDouble quote iNROFF.
\*(r g \h’|208000u’\c Right quote.
\*~\h’|108000u’\c¥s em dash iMROFF, two hyphens irNROFF.

13. SpecialCharacters and Marks

There are a number of special characters and diacritical marks (such as avedaid® shrough —me.To
reference these characters, you must call the mscio define the characters before using them.

.sc\h’|108000u’\c Define special characters and diacritical marks, as described in the remainder of thisTéggtion.
macro must be stated before initializatiohhe special characteryvailable are listed

below.
Name Usage Example
Acute accent \* a\*’ a

Grave accent \* e\* e
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Umlat \*: u\*:

i
Tilde \*~ n\*~ 1]
Caret \** e\*” e
Cedilla \*, c\*, c
Czech \*v e\*v €
Circle \*o A\*o A
There aists \*(qe —1
For all \*(ga vj
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Summary

This alphabetical list summarizes all macros, strings, and numbisters aailable in the -me macros.
Selectedtroff commands, m@gisters, and functions are included as well; those listed can generally be used with
impunity.

The columns are the name of the command, mamsteg or string; the type of the object, and the descrip-
tion. Types areM for macro or hiltin command (imoked with . or “ in the first input column)S for a string
(invoked with \* or \*(), R for a number rgister (irvoked with \n or \n(), andF for atroff builtin function (invoked
by preceding it with a single backslash).

Lines marled with § araroff internal codesLines marled with T or £ may be defined by the user to get spe-
cial functions; ¥ indicates that these are defined bgultend changing them mayJeawnexpected side éfcts.
Lines marled with° are specific talitroff (device-independertroff).

NAME TYPE DESCRIPTION

\(space) F8& unpaddable space

\" F8 comment (to end of line)

\*# S optional delayed ta tag string
\$N F§ interpolateagumentN

\n($0 R section depth

.$0 Mt  invoked &fter section title printed
\n($1 R first section number

$1 Mt  invoked before printing depth 1 section
\n($2 R second section number

$2 Mt  invoked before printing depth 2 section
\n($3 R third section number

$3 Mt  invoked before printing depth 3 section
\n($4 R fourth section number

$4 Mt  invoked before printing depth 4 section
\n($5 R fifth section number

$5 Mt  invoked before printing depth 5 section
\n($6 R sixth section number

.$6 Mt  invoked before printing depth 6 section

$C Mt  called at bginning of chapter

$H Mt  text header

\n($R Rt relative vatical spacing in displays
\n($c R current column number

$c Mt  print chapter title
\n($d R delayed tet number
\n($f R footnote number
$f M%  print footer

.$h Mt  print header

\n(Si R paragraph base indent
\n($l R column width

\n(dm R number of columns in fct

\*(6n S section name
\n($p R numbered paragraph number
$p M%  print section heading (internal macro)

\n($r Rf  relative vatical spacing in tet
\n($s R column indent

$s Mt  footnote separator (fromxg

\n% R8  current page number

\& F8§ zero width characteuseful for hiding controls
\(xx F8 interpolatespecial charactetx

(b M begin block
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NAME TYPE DESCRIPTION

.(c
.d
(f
N(
(a
(X
(z
)b
.Jc
J)d
)f
Il
)q
)X
)z
\*x
\*(xx
\**
4t
+c
\*,
\_
\*_
\0
lc
.2C
\*:
\*<
\*>
.EN
.EQ
\L'd
.GE
.GF
.GS
AE
AF
IS
.PE
.PF
.PS
.TE
.TH
TS
\¥
\n(.$
\n(.i
\n(.I
\n(.s
\*("
\*(°
\(

ZZTTHIETVPOVzz OOz P TNz 2222222 TE

==3

nwm wm
PRBB =T33

F§

begin centered block

begin delayed tet

begin footnote

begin list

begin quote

begin index entry

begin floating leep

end block

end centered block

end delayed te&

end footnote

end list

end quote

end inde entry

end floating kep
interpolatestring x
interpolatestring xx

optional footnote tag string
set paper section type

begin chapter

cedilla

minus sign

3/4 em dash

unpaddable digit-width space
revert to single column output
begin two column output
umlat

begin subscript

end subscript

end equation

begin equation

vertical line draving function for distance
endgremlinpicture
endgremlinpicture (with flyback)
startgremlinpicture

endideal picture

endideal picture (with flyback)
startideal picture

endpic picture

endpic picture (with flyback)
startpic picture

end table

end header of table

begin table

begin superscript

number of aguments to macro
current indent

current line length

current point size

acute accent

grave acent

acute accent

USD:20-11
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NAME

\n(es
\ff
\f(ff

\n(ff
fi
\n(fi
\n(fm
fo
\n(fp
\n(fs
\n(fu
\h'd’
.hc
.he
.hl

TYPE DESCRIPTION

F§
S
F§
S
M
M§
M§
M§

<==zZ
wn

STV LZIZ
w W

| Tz )
Zg;w,xlzuxllexl% %mmmgggz&ga (:B)(%:U%;U%(B

grave acent

end superscript

1/12 em narre space

caret

ACM mode

set text adjustment

assign format to gster
append to macro

set page numbers in Arabic
append to string

bold font

set base indent

begin nev column

bold italic

display (block) indent

blank lines (gen & top of page)
bottom title magin

begin page

break (start ng line)

display (block) pre/post spacing
block keep threshold

boxed

continue input

center lines

current chapter number
define macro

display font

define string

current day of week

current day of week

day of month

printable ersion of \

set footer (gen numbered pages only)
set header (@n numbered pages only)
else part of conditional

end page

equation pre/post space
inlinefont change to font
inlinefont change to forff

set field characters

footnote font

fill output lines

footnote indent (first line only)
footer magin

set footer

footnote pointsize

footnote prespace

footnote undent (from right mgin)
local horizontal motion for distanck
set typhenation character

set header

draw horizontal line

—-meReference Manual
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NAME TYPE DESCRIPTION

\n(hm
.hx
hy

i

.ie

if
\n(ii
.in

.ip

X
\I'd’
c

Ih

Al

o

Ip
\*(Iq
Is
.ml
.m2
.m3
.m4
.mc
.mk
\n(mo
\*(mo
\nx
\n(xx
.nl
.n2
.na
.ne
.nf
.nh
.np
.nr
.ns
\*o
.of
.oh

.pa

\n(pf
\n(pi
.pl
.pn
.po
\n(po
PP
\n(pp
\n(ps

R
M
M§
M
M§
M§
R
M§
M
M
F§
M§
MO

header mayin

suppress headers and footers oxt page
<t hyphenation mode

italic font

conditional with else

conditional

indented paragraph indent

indent (transient, use .ba for pasve)
begin indented paragraph

indent, no break

horizontal line draving function for distancd

set leader repetition character
interpolate local letterhead
set line length

load local macros

begin left justified paragraph
left quote marks

set multi-line spacing

set space from top of page to header
set space from header tate
set space from xéto footer

set space from footer to bottom of page
insert magin character

mark \ertical position

month of year

current month
interpolatenumber rgisterx
interpolatenumber rgisterxx
number lines in main

number lines in main

turn of text adjustment

need ‘ertical space

don't fill output lines

turn off hyphenation

begin numbered paragraph
set number igister

no space mode

circle (e.g., for Norse A

set footer (odd numbered pages only)
set header (odd numbered pages only)
begin page

print delayed tet

paragraph font

paragraph indent

set page length

set net page number

page ofset

simulated page tdfet

begin paragraph

paragraph pointsize
paragraph prespace

quoted

USD:20-13



USD:20-14

NAME
\*(ga
\*(ge
\n(qi
\n(gp
\n(gs

.rb
.re
.rm
.m
.ro
\*(rq
.rr
.rs
.t
\sS
.SC
\n(sf
.sh
\n(si
.sk
.sm
.S0
\n(so
.Sp
\n(sp
\n(ss
.SX
.Sz
ta
.tc
\*(td
\n(tf
.th

Ai

Al
\n(tm
p
\n(tp
Ar

.uh

Wd
\*v
\w'S
Xl
Xp
\n(xs
\n(xu
\n(yr
\n(zs

TYPE DESCRIPTION

Vzzzz==gonOoOOL
o

w W

Zszwggzzmmzmzzzmzmz

w

ZEzzZ=WZD
wn

mwnm
w W 5

:UEE)WJUZK

for all

there aists

guote indent (also shortens line)
guote pointsize

quote pre/post space

roman font

real bold font

reset tabs

remove macro or string
rename macro or string

set page numbers in roman
right quote marks

remove regster

restore spacing

return to ertical position
inlinesize change to sizg

load special characters
section title font

begin numbered section
relative base indent per section depth
skip net page

set agument in a smaller pointsize
source input file

additional section title éet
vertical space

section title pointsize

section prespace

change section depth

set pointsize andertical spacing
set tab stops

set tab repetition character
today’s cate

title font

set thesis mode

temporary indent (ne line only)
three part title

top title magin

begin title page

title pointsize

translate

underlined

unnumbered section
underline ngt line

local \ertical motion for distance
inverted ‘v’ for czeck ‘€”

return width of strinds

set line length (local)

print index

index entry prespace

index undent (from right magin)
year (last tw digits only)
floating keep pre/post space
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NAME TYPE DESCRIPTION

\{ F8 begin conditional group
\| F§  1/6 em narrey space
\} F8 end conditional group

\** S tilde



