
























































































































































































































































































































































































































































































































































































































































































































































































































































































































'7.3 Taili. 

:rs [Hl 
alobal optioas: 
column descriptors. 
tiUe lines 
[.TH [NJ} 
data within the table • 
• 'IE 
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The :rs (table Stan) and .TE (table end) macros make possible the use of the tb/(1) processor [11]. 
They are used to delimit the text to be examined by fbi U) as well as to set proper SJ*1n1 around the 
table. The display functiOD and the tb/(1) delimitinl functiOD are indepeDdent of ODe another. 
bowever. so in order to permit ODe to keep together blocks that contaift any mixture of tables, 
equations. mJed and unfilled text, and captiOD �t�i�D�~� tbe • TS·. 'IE block should be enclosed within a 
display (.DS·.DE). Floatinl tables may be enclosed inside Doating displays (.DF-.DE). 

The macros . TS and • 'IE also permit lbe processing of tables tbat extend over several paae5. If a table 
beading is needed for each pase of • multi-paae table, specify tbe arsument "H" to lbe • TS maao as 
above. roUowing the options and format information, lbe table beadiDl is typed on IS many lines as 
required and fonowed by the .TH macro. The.TH maao must occur wben ".TS H" is used.. Note. 
that this is nor a feature of tbl(1). but of tbe macro definitions provided by PWBIMM. 

The table header Ir.aCTO • TH may take as an argument the letter N. This argument causes the table 
header to be pri.. .. ued only if it is the first table beader on lbe paae. 'Ibis option is used wben 'it is 
necessary to build IODB tables from smaller .TS H/.'IE segments. ror example: 

.1$ H 
JlobaJ oPtions: 
columD descriptors. 
ntle liDes 
.TH 
data 
.n: 
.1$ H 
alobal options: 
column descriptors. 

,ntle tiDes 
.TH N 
data 
.'IE 

will cause the table beadinl to appear at lbe top of the first table segment. and no beadiDl to appear at 
lbe top of the second segment wheD both appear OD tbe same paae. However, lbe beading will still 
appear II lbe top of each pase tbat the table continues ODIO. 'Ibis feamre is used wben a siD&le table 
mUSl be broken into segments because of table complexity (ror example. 100 maDY blocks of filled 
text). If each segment bad its OWD .TS H/.TH sequence. each segment would bave its own beader. 
However. if each table segment after the fim uses .TS H/.TH N theD the table beader wiD only appear 
at the besiDninI oC the table and the top of each new page or columD tbat the table continues onto. 

�'�7�.�~� Eqaatloas 

.DS 

.EQ U.beJ] 
equation (s) 
.EN 
.DE 
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The equation settc:3 til" (I) and "t'qn (1) [6,11 expect to use the .EQ (equation swt) and .EN 
(equation end) cruu:ros ~ dcilmitcr3 in the same way that tb/(l) uses :rs and .~ however, .EQ and 
.EN muse occur inside a .DS-.OE pair. 

The .EQ macro takes an UiUl1lent that will be used as a label ror the equation. The label will ~ ae 
the nibt m.at'iin in the '"'ve:ticli center" oi the lenenU equation. 

,.,. 1?r~ is an crr~prNJff tQ this rultt: if .EO and .EN an Il:$Id only to 1P«ih eM dttlim;tIn fo, in-lin. 
tqIIQliOIU 0':0 s¥'«:f/ eqnineqn "dtfina. ... DS and .DE must aoe ~ ~d: Olhuwis. atI'tI blank lina 
.,11 app«Jr in (hi OUqNL 

1.! F'lc1zn. Tab'" [qlladoa. aGel [xhibiC CApdoas 

• .FQ {tide} [override) [flail 
.113 hide! (override! [flag1 
.EC [title! [override I [flail 
.1:..1: (tide) [override I (fiail 

The .FO (FtiUf'e ntle), :rB (Table nde) •• EC (Equation Clption) and .EX (Exhibit Clptioa) maaos 
are nonnally used inside .OS-.OE pair3 to automatically numbet and tide figures. tables. and equations. 
They use registers Ft. 10. £C. and b:. respectively. I" As an example, the caU: 

.FO '"'Th.is is an illustration­

yields: 

Ftpre 1. !his is an illustration 

.rB replaces "FiiU"" by '"TABLE"'; .EC re;lac:s UFi~nt" by uEquarioa",and .EX replac:::s 
"Firure" by uExhibir'·. Outpue is centered if ie can fit on a sinlle line~ otherwise. all lines bue the 
first are indented to line up with the am charac:er of the tide. The format o( the numbers may be 
c:han3ed usin& the .~ request o( the rOmanet. 

The ollf!r1'irk string is used to modify the normal numberins. rr /1Ilr is omitted or O. own-irk is used as a 
prefix to the cumber. if fttJg is 1. a~r" is used as a suffix; and if flag is 2. o~mrk re~lac::s [he 
!lumber. For example, to produc:: Qgures numbered within ~.ions. supply \a(Hl ror owmd6 on each 
.PO call. and reset Fg at the beginniaa of each section. ~ showa in (4.61. 

As a matter of style. table heading:! ~ usually placed ahead o( the text o( the tables. while figure. 
equation. and exhibit captions usually OCC'oU" after the corresponding fiaures Utd equations. 

1.' Ust 01 flpns. Tabies. Lquarioas. aaci EDibits 

A Ljst o( Figures. Ljst o( Tables. List o( ExhibitS. anc:1 Ust o( Equations may be obtained. They W111 be 
printed after the Tabie of ContentS is printed if the number reglSters LI. LI. Lx. and 1.1 (~ve!y) 
are see to 1. Ij, Lt, and Lx are 1 by default; u is 0 by default. . 

~.7 Blocks oliilled Teu 

One c::a.a obtain blodes of tmec1 text through the use or .OS or .OF. However, to have me block of 
filled teU C&'nwed within the current lioe lenath. the wl(O prov.un may be used: 



.DS 0 1 
:rs 
Cl:nter; 
Iw40 • 
T{ 

T) 
.n 
.OE . 
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The ... OS 0 I" beg:i1ls a non-indented. filled display. The tbl (1) parameters set up a centered table 
with a column width of 40 eas. The ··T( ••• T}" sequence allows filled text to be input as data within a 
Lable. 

L FOOTNOTES 

There are two macros that delimit the text of footnotes. U a string used to automatically number the 
fooUlotes. and a macro that specifies the style of the footnote text. 

1.1 Aucomatic Numberiq o(Footnotes 

Footnotes may be automatic:ally numbered by tnMS the three charac:ters "'.F' immediately after the 
text to be footnoted, without any intervening spaces. This will place the next sequential foomote 
number (in a smaller point size) a half-line above the text to be footnoted. 

S.l Delimitiac FootDo~ Text 

nere are two macros that delimit the text of each fooUlote! 

.F'S [label] 
OIle or more lines of footnote text 
.FE 

The .F'S (footnote start) marla the besiDnins of the text at the footnote. and the .FE marlc.s its end. 
The 1Il~/ on the .F'S. if' present. will be used to marX the fooUlote text. Otherwise, the number 
retrieved from the strins F will be used. Note that automatically-numbered and user· labeled footnotes 
may be intermixed. "If a footnote is labeled (.F'S 1Il~/). the text to be footnoted fIfJlSt be followed by 
IIl~L rather than by "'·F'. The text between .F'S and .FE is processed in fill mode. Another .FS, a 
.DS, or a .DF are not permitted between the .F'S and .FE macros. Examples: " 

1. Automatically-numbered footnote: 

This is the line conWnina the word\·F 
.FS 
This is the text of the fooUlote . 
.FE 

• to be footnoted. 
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2. ubeUed (ooc::ote: 

1"his is a La be! ed· 
.FS • 
The footnote is labeled w;th an aste:is.!(. 
.FE 
footnote. 

The te:tl of the fooUloee (enclosed w;d:in the .FS-.FE pair) should iwtr1Wdiar.1y follow the word to be 
foomoted in the input text, so :lw "'-F'" or /Q~i OC:::-.u3 at the end of a Une of input and the aext line 
is the .FS ~ c:Ul. It is aLso good prac"Jc: to append a un;adc.able ~ [3.J} to "'-F'" or /Q~I 
wo.en :My foHow an =::Id~i-se::lt:nc: punCtUation marX (i.e •• period.. question mark. ex:!amatioa 
l'Otnt> • 

Appendix C illust. .. :ues t!le various available footnote stYles as weU as aucbered andlabeJed footnotes. 

S.J Format of FootDoce Text • 

. FD rarg] [II 

"Within the footnote t!xt. ~~e user Q.t1 control the fOm:l3tting style by !;lecifying text ~yphe:1atioa. right 
margin justific:uion. and text indentation, as well as left· or n;ht·justificatiol1 of the label wben text 
indenting 13 used. The.FD macro is invoked to se!e:: the appropriate style. The tim arsument is a 
number from the left column of the foUowU:s table. The formattinl stYle for eaQ aumber is given Or 
the remaining four columns. For further explar.ation of the first two of these columns. see the 
denmtions of the .ad •• 1:1y •• m. and .ah ~uests in [9). 

0 .ah .ad text indent label left justified 
1 .hy ..ad • • 
2 .:m .na • • 
3 .hy .na· • • 
4 .ah .,ad no text indent • 
5 .hy .ad • • 
6 .nil .Ila • • 
1 .hy .na • • 
8 .nil ..ad text indent label nlht justified 
9 .hy .ad • -

10 .nh .na • • 
11 .hy .Ila • • 

II the first atiUlnel1t to .m is out of r:mIC. the effect is as it .m 0 were spec"Jiec1. II the tim 
argument is omitted or aull. the etrect is equivalent to .Fe 10 in fI1'Qff311d to .Fe 0 in rrojf, these are 
aLso the ~.ive initial defaults. 

II a sef:Ond aIlument is spec".£ied. then wheneve: a first·level beading is' enc::wue::Q. automatic::Llly­
numbered footnotes be;Ul again with 1. 1"-~ is most u.seiw w;th the .. section-Pace" pate llumbering 
sC:e:ne. As an e:u.'t!pie. the input Une: . 

• FD •• 1 

maintains :he default fOr::1attin, style and auses foomotes to be aumbe::c1 afresh after each first·level 
bead.inio 

For long foomotes that continue Ol1tO the foflowt.ai ~e. it is possible that. it hyphenation is 
j:lermitted, the last line o( the footnote on the C-~=::11 page will be hY':'ilenated. £Xc::pt for this case 
(over which the user Cas ~"Iltrol by s;:ecifyin3 an ev~n argume:l1 to .FD), hypilenation ac'OSS paies i3 
in!:ti bi ted by PWBI MM. 

Footnotes ar: se;:anted fr.,m the body of the text by a short rule. Footnotes that continue to the ae:t: 
l'age are se;:a."ated ::om tbe body oi the text by a full-width rule. In l1'Off, footlloces an: set i.:l cy;:e tbat 



is two points smaller than the point size used in the body of the text. 

Lot SpadDc "tweea FootaGee Eaeries 
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Normally, one blank line (a three· point vertical S1)ace) separates tbe footnotes when more tban one 
occurs on 1 page. To chanae this spacing, set the register Fs to the desired value. For example: 

.Dr Fs 2 

will cause two blank lines (I six.paiDt vertical space) to occur between footnotes. 

t. PAGE HE.ADERS A.~ FOOTEltS 

Text tIW occurs It the top of eacb page is known as the ptZgt h4tz •• Text printed It the bonom of 
each Pile is called the JXlII foo~', There can be up to three lines of text associated with the beader: 
every page, even page only I and odd Pile only. Thus the pale beader may have up to two lines of text: 
the line that occurs at the top of every pale and the liDe for the even- or odd-numbered page. The 
same is true for the page footer. 

nus section fim describes the default appearance of page .headers and page foolers, and then the ways 
of cbanaing tbem. We use tbe term Madt, (not qualified by """ or odd) to mean the line of the page 
beader that occurs on every page, and similarly for the term foolJ!r .. 

'.1 DeCaalt Headen Dei Foolen 

By default. each page bas a centered page number as the header (9.2). There is no default fooler and 
DO even/odd default headers or footers. except as specified in (9.9). 

In a memorandum or 1 released paper, the page header on the first page is automatically suppressed 
prOvided a break does not occur before .MT is called. The macros and text o( (6.9) and o( (9) as well as 
.at and .ds requestS do not cause a break and are permitted before the .MT macro call. 

9.2 Pap Header 

.PH [ara] 

For this and for the .EM •• OH •• PF •• :EF, .OF macros, the ar;ument is of the (orm: 

·'left-part' center-part' rilht.part '. 

If it is inconvenient to use the aposuophe (.) as the delimiter (i.e., because it occurs within one of the 
pans), it may be replaced uniformly by any other character. On output, the partS are Jeft-justified. 
centered, and rigbt·jusU1ied, respectively. See (9.11) (or examples. 

The .PH maao specifies the header that is to appear It the top of every page. The initial value (as 
swed in (9.1)) is the clefault centered pale number enclosed by hyphens. See the top of this pale for 
an example of this default beader . . 
If ubug fIIOdI is set using the Dal -rOI on the commaad JiDe (2.4), additional information. printed at 
me top left of each pale, is included in the default header. This consists of the sees (10) Release and 
Level of PW'BIMM (thus identifyinl the current versioa (11.3», (ollowed by the curr~, line number 
within the current input file. 

9.3 E"ea-Plle Hader 

.EIi lard 
The .Eli macro supplies a line 10 be printed at the top of eac:h even-numbered page. immediately 
folJow'lII the header. The initial vaJue is a blank line. 

t .• Odd-Pllt Header 

.OH [ara] 
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This aw::o is :.he same ~ .E..~. exc::pt ±at it applies to odd·numbered pages. 

,.5 Pq. Fooler 

.PP' [atil 
The .PP' n:w:ro ~Jies :."le line tl-.at is to appear at the bottom of eac~ pqe. Its initial value is a blank 
line. If' the ·rCn !lai is spe:-..ced on the command line {2AI. the type of coC'y follows the footer oa a 
se.,arate line. In I'U"ticuJar. it·rO (DRAm is specified. then. ill addition. the foote: is iuitiaJi%ed to 
contain the date (6.7.11, inste::td of being 1 blank line. 

9.6 tT,a-P:I~ Fooclr 

.EF [ar&J 
The .u macro supplies a line to be printed at the bottom of e:sc~ even-numbered page, immediately 
pr«,di~ the footer. The initial value is a blank line. 

9.1 Odd.PIII Foocer 

.OF [ar&J 
!his mac:o is the same ~ .EF, exc::pt :hat it applies to odd·aumbered pages. 

9.a Footer OD the flnt PI~ 

By default. the footer is a blank tille. If'. in the input text. oae spec:Jies .Pt=" andlor .OF before the end 
of the first p3ie of the document, then these lines will appear at the bottom of the fi:n Pile. 

The header (whatever it! contents) ftp/aca the footer orr lM jint par. orrly if the ·rNl flat is specified 
on the command tine {2.41. 

9.J Del.alt Header aDd Fooe.r win. "Sec:loa.PI~'· ~qmberiDI 
Paies e:u2 be numbered sequentially within sections {4.S1. To obtain this numbering style. specify ·rN3 
on the coau::ta1ld iiae. In t1lis case, the default /(J(Jt.r is a c:nterec1 "sec"jon'page" number, e.g. 3·S, 
and the default paie header is blank. 

9.10 Use of Strines lIld Reds"" la Header aDd Fooler ~ • 

String and re~ter names may be placed in the arguments to the beader and footer macros. If the: 
value of the su".ng or ~ter is to be computed when chi! nsp«ttW 1r1!tZti8 ~ foot.,. ~ pnnlm. the 
invocatioa must be ~ by four (4) b;u:k:5fashes. This is because the string or reglster invocation 
will be processed tbree times: 

• as the argument to the be:uier or footer macro; 
• in a formatting request within the he3der or fooler macro; 
• in a .u request durinl be::tder or footer prcc::ssinl-

For examl)le. the Pile number re~ter P must be esapeci witll four baclc::siashes in order to ~y a 
l1eader Ul wbic:ll the PIle number is to be printed 11 the right matiia. e.g.; 

.PH ····Paie \\\W'· 

c:"e3te:! a right-justified !leader conwnini the ward "Page" followed by the page number. Similarly, to 
specify a footer with the ··secnon·pqe" style, one spec"..ces (see (4.2.2 . .s1 for me:anin& of HI): 

.PP' ••••• \\\\n(Hl·\\\\nP .'. 

As another example. ~uppose that the user ur:m~es for the string al to cont:ili1 the current section 
heading wh.ic:~ :.s :0 be prulted at the bottom of each pqe. The .PP' macro aU wawd then be: 

.PF ·"\\\\-(al"· 

If only one or :'\If(l bac:lc.slashes we:": used. the foote: would print a constant value for al. namely. its 
value wilen the .PF ~~ed Ul the input text. 
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'.11 R_er ad Fooc.er ~ • 

'l'be foUowina sequenc: specifies blao.k lines ror the heal1er and footer fiDes, pase numbers on the 
outside edge of eat:h page (i.e.. top left ma.rgin of even pages aDd tap rislU mar&in of odd paaes), and 
·'Revision 3" on the tap inside margin of each pqe: 

.PH •• 
n-
.Ell -, \\ \DP' ·Revisioa. r­
.OR "Revision 3"\\\\DP·· 

'.ll GIDeraIIzeO Topoot-Pap Proc:eaiJII • 

.,. This S«rion is irwlllied ONy for ILSen Qa:ustoma/ 10 writi", /ormtlMr IIWC'GS. 

DuriD& header processin" PWBIMN invokes two user-delinable macros. ODe, the.TP macro, is invoked 
in the environment (see .ev request in [9]) of the beader; the other, .l'X. is I user-exit macro that is 
iD'YOiced (without arguments) wben the normal environment has bc:n restored., and with "no-space" 
mode already in d"ect. 

!be ~ective initial definition or • 'Tl' (after the first page or I document) is: 

.de TP 

.sp 

.U \\·Ot 
JI e au "wOe 
JI 0 'U \\-(}o 
..sp 

The strin& It contains the beader. the string }t contains the even-pace header, and the suml }o contains 
the odd-PIle header, as defined by the .PH. .EIi. and .OH macros, respectively. To obWn mare 
specialized paze titles. the user may redefine the .TP macro to cause any desired header processil1l 
(11.51. Note that rormaninl done witbiD the .TP macro is processed in an environment difrerent fram 
UW of the body. 

For example, to obtain I PIle header that includes three centered Unes of data. say, a document's 
number, issue date, and reYision date, ODe could define .TP as foUows: 

.de TP 

.sp 

.ee3 
177-188-999 
Iss. 2. AUG 1977 
Rev. 7, SEP 1977 
aSp 

The .PX macro may be used to provide text that is to ",pear 11 the tap or each PIle after the normal 
header and that may ba"-e tab stops to align it with colUI'DDS of text in the body of the document. 

t.ll GeaenllzecI Bonom-o(-Paae ProcessI.aI 

.BS 
zero or more Ones 0( text 
.BE 

Uncs of text that are specified between the .BS (bottom-block sun) and .BE (bottom-block end) 
macros will be printed It the bonom of each pqe. after the footnotes (if any), but before the PlIe 
foow. This block of text is removed by specifyina an empty block. i.e.: 
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1'. TABLE OF CONTI:-o"S AND COVIll SHUT 

'The table o( ;.ontents and the cover sheet (or. document are prcduc:ed by invokinl the .TC and .CS 
macros. respectively. The appropriate -rBIt OptiOl1 {2.41 must abo be specified on the Q)mmand line. 
Tbe:se macros should aormally a"pear oaly == II the Inti of the dac'.mumt. after the SilZWUfe Block 
(6.11.11 lad Nowioas (6.11 . .21 macros. !her ma, OCC"oU in eicher order. 

The table of ccntents is proc1uc=d at the md of the document because the entire documau must be 
proce:ssed before the table of contents c:m be gClW'Ued. Similarly, the cove: sheet is often cot aeedecl. 
and is tIlemore ~ociw:..-a a& the end. 

1 • .1 Table 4r/ Coa'"cs 

.TC [slevell [~ [UevelJ [tab) [headll [he:vilJ [headJ) [hesd4) [head5J 

The • TC macro generates a table of contents amtaiDinl the headin33 that were saved (or the table of 
amtents as determined by the value of the a I'eIimr [4.4l. Nora that -rBt or ·rBl (2.41 mu.s& aJ50 be 
S1*Uied to the (ormatter on the comma.. ~ line.. The Uluments to • TC cancrol the ~ before each 
mcry. the placement of the asscc".ated page number, and additiom.l text on the first pase or the table of 
coments before the 'Nord ··CONTENTS." 

5pacin& before eac:h ~ntrY is .;onuoUed by the am two arguments: headings whose leve! is less than or 
equal to st.~i will have rprJCllfg blank liDes (halves of a vertical space) before them. Both s~wi and 
spac:ng default to 1. This meaas that first-level headings are preceded by one blank tine (1h a vertical 
spac:). ~o,e tJ:2aL sinei does 'fot contral wbat leveis a{ he:ldinl bave been saved; the saving of he:ldings 
is the (unaion of the a rqister (4.4\. -

The tbird and (oUl"th uguments c:cntrol the ptac:menc of the pace aumber Cor e:adl bact;",. The pqe 
!lumbers can be justified a& the nih' IDar"Iin with either blaDks or docs ("leaders") ~tinI the 
he:adiat te:a (rom the PIle aumber, or the pace aumbea em (eUew the head.ial text. For headi"p 
wtlose level is tess than or equal to ~ (default 2), thz= Pale numbet3 are justified at the rilht D:W'Iia­
In thi:s elSe, the vaiue of tab determines the dlaracter used to separate me headiDI text (rom me page 
cumber. If tab is 0 (me default value), docs (i.e.. leaders) are used: it flJb is gre:a&er than O. SI*=S are 
used. For ceadinlS whose !eyel is &raler thaa tJnIfI. me pace numbers are se;lllnted (rom the headinl 
tut by two spICes (i.e.. they are "raged nlhc"). 

All additional artUrDents (e.", ltf!fJdl, hlttJdl, etc.), if any, are hori%enWly c:ntered 011 the pqe. and 
prec::c1e the actual table o{ conteats itse1t'. 

If the .TC macro is invoked with at !%lose (our U1U!DCDts, then the user-ait macro .IX is invoked 
(without arguments) before the woret "CONTENTS" is printed. 8y denmn, .IX and invokinl .TC 
W1th at most (our arguments. the user can spec:ify \Vbat needs to be done at the top of the (first) pqe 
of the table of contents. For example, the (aUowin. input: 

.de IX 
41 
SpeCa1 Application 
Me::s3qe Tr:msmission 
~l 
.in + IOn 
~v~ \1"3i' 
.in 
~ 

.TC 



yields: 

Special ApplicauOD 
Message Transmission 

~oYOt ______________________________ _ 

CONTENTS 

10.1 ~er Sheet 

oCS (pales] (other) [total] [fip] (tbls) [refs) 
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The oCS macro senerates I ccver sheet ill either the TM or reJeased-paJlef' styie.16 .All of the other 
information for the cover sheet is obtained from tbe data given before the oMf macro call (6.91. 'If the 
released-paper StYle is used. all lI'JUIDeats to .CS are isnored. If I memonadum style is used. the .CS 
macro aenerates the "Cover Sheet for Technical Memorandum." The arpmezns provide the data that 
appears ill the lower left corner of the TM cover sheet (2): the number of pages of text. the number of 
other pqes, the lOW number of pages, the number of figures. the number of tabl~ and the number 
ofret~ 

11. MlSCELL.\NEOUS FEATUllES 

11.1 BoI" Italic, ad 1l0llWl 

.B [boJd-argJ [previous-font-argJ 

.1 [ita1ic-arJl (previous-fOl1l-ar&l 
oIl 

When called without lI11DDea~ .B (or .D changes the foat to bold (or italic) in 1I'Off. IDd initiates 
underlinin& ill ruolf.11 'Ibis condition conunues until the occurreace of a .ll. when the relUlar roman 
font is restored. Thus. 

J 
here is some text. 
.ll 

yields: 

~ is SfJfIW tea. 

If .B or .1 is called with oae Il'JUIDCDt.. that argumeat is printed ill the appropriate fODt (underlined ill 
ruol). Thea the IftyioUS font is restored (.mder1iniDa is turDed off ill ruol). If two uaumeat5 are 
JiveD lO I .B or .1. the seccmd UJUtDeDl is thea concatenated lO the first with DO intervenia& space. but 
is printed ill the previous fonl (nol underlined ill nroff). For example: 

16. .. oaIr il-d12 or ~ _ Ileal speci5ed 011 1M ....... IN,., !iDe. 

17. Far __ oI ..... 'ion. ill tbiI-=-a Ul.lIln11bebaviar is descrihed ara. &be caavaliDa 01 11..11 DOC wj'hsIa"'ina 



.1 [taW: 
te:a 
.1 right .ju.sti1ied 

produc=: 

SUllie text fl%irt-justified. 

One em use both bold and italic roats if cae intends to use troff, but the fU'06'versioa. of the output 
dce:s :1Ot ~b. ~twe:n bok1 and italic. It 13 probabiy a ,cod ida to use .1 oa.iy. unless bold is 
truly I"eQ.Uit=i Note:!lat (ont c!:w:l.les :n h~ ~ l:w1dled separately {4.2.2.4.11. 

Anyone u.sin& a ter::lina! that c:umot underline miaht wish to insert: 

.rm tU 

.:::n = 

.SA [ar&! 
The .SA :nac:-o is used to set riant-margin justifiauon for the main body of text. Twa justification flap 
are used: C".Im!M and iUjauIL ,sA 0 sets !:loth flaWS to DO justifiatioa. i.e.. it xts like the .aa ~equest . 
. SA 1 is the inverse: it sets both f1a8S to cause justifiation. just like the .~ request. However, catlin; 
.SA ""rhOUI an araument causes the C"~!'It tlai to be copied from the tM/auil f1ac. thus performing 
:ither a .!la or .Jd., depending on what the tMjau/t is. Initially. both flap are set for no ~cation in 
IU'OJf md for ju.su.ficuion 1n rrojf. 

In general, the request .:1& em be used to e~ure mat justification is turned elf, but ,sA should be used 
to r=tore jusufiatioa. rather than the .ad request. In this 'lI8.y. justificatioa or lack thereof for the 
remainder of the text is S'l'ded by iasertina .SA 0 or ,sA 1 QIfI2 at the beIiDainI of the document. 

1103 sees R.ins. !d.adftcartaa 

The strinl .~ contaim the sec [lO! Rele:lSe and Level of the CUrm1l vemon of I'WBI~. For 
exampie, typlnI: 

This is version \-(RE of the maos. 

produc=: 

This is vaon 15.103 of the macros. 

This information is useful in maiyzinl ~ bugs in PW'BIMM, The easiest way to have this 
cwni:)er appear in your output is to spedfy -rOl {2.4} on the command Une, which causes the strinl P.E 
:0 be oUI;lut a:s part of tbe PllIe beader {9.21, 

11." T.~IUDJI Ourp8t 

~MM c:ul prone two colu..ams aD a paso: 

.2C 
text and (ormanina ~u=ts (exce;:lC another .2C) 
.le 

The ..2C macro Oe;ins two-coiuam proc::ssing whic!l CODtinUes WlUl a .le macro is encountered. In 
rwo-c:oluam porocessIDi. each physic:al pqe is thoulbt of as colllaiDiDl twO coiumnar '"paces" of :qual 
(but smailer) '·-;:qc" width. ~ be3ders and footetS an IfQl aifected b1 t'IVo<CIumD processinl- The 
.le :nac::o does 1701 "baWu;e'" two-cchunn out;lUL 

It ~ passable to have rull-pqe w;d1h footnotes and ~lay! when in CWO cciuam mode. aithouib the 
<!I:fml.t COIl is for footnoteS and ~ay! to be carrow III rwo cohm1l1 mode and "",de in one column 



41 
• 

mode. Footnote and display width is controlled by a macro, • we (Width CoauaO, which takes the 
(oDowina 1rJ1UDe:Dts: 

N Normal default mode (- WF, - FF, - WD) 
WF Wide Fooc:aoces always (even in twa 

coIUIDII mode) 
-wr DEFAULT: turD • WF CCoolCotes foUow 

colUIDII mode. wide ill Ie mocSc, aanow ill 
2C mode, lUIless FF is Jet) 

FF ItrSl FOOCDOCc; III (ootnotes have the same 
widlb as the lint footnote encountered for 
that PIle 

-FF DErAULT: tum ott FF (footnote style 
foUows the seuiDp of WF or - WF') 

WD Wide Dispiays always (eYeD in two column 
mode) 

-WD DEFAULT: Displays foUow whichever 
coIUIDII mode is in eff'ect when the display 
is encountered 

for example: • we WD rr will cause all displays to be wide., and all fOOUlOtes OD a PIle 10 be the same 
width. wbile • we N will reinstate the default KUoas. If conf1jctina settiDgs are s"eD to • we the last 
ODe is used. That is, .wc-wr-Wr his the eft"ec:t of .we -WF. Note thal by default all options are 
turned oft. 

11..5 Col1UlLD Head.lDp for Two-ColumD Output • 

.,. 'T1rU SIlJCtiOIf is ;".ndd on6' for USD'S aa:ust/Jlf'llltl to writinz./Onnlltter mtIC"OS. 

ID two<OIuam output, it is sometimes aecessuy to hi"., beaders 0ger adl coIumD.. as weD as headers 
over the entire pap (91. This is aa:o~1isbed by redeftDiD& the .TP ma:;n) (9.12) 10 provide header 
liDes both (or the entire pace and for each of the cohmIDs. for example: 

.de TP 

.sp2 

.11 "Pqe \ \aPe OVERALL" 

.11 •• nn.E, •• 

.sp 

.ZJt 

.1& 16C 31R 34 SOC 6SR 
Ief't-=uter-rilht-let't-center-riaht 
-tirsl coIumn-:--secoad column 
Ji 
..spl 

(wbere - stands for the tab c:baracter) 

'The abo'Ie example will produce two lines of PIle heMIer text plus two lines o( headers over each 
coIUIDD. 'The tab stops are (or I 6S-cD overaJ) line len_ 

11.' Vwdc&I 5 ..... 

.sP biDes] 

There exist several ways of obtainiDa vertical spacina. all with difIerenl efIects. 

The .sp request ~ tile Dumber of lines ~ed, IDdes:r .aDO space" (.as) mode is OD. in which case 
me request is ilDORd. 'Ibis mode is typicaUy Jet at the eud of a PIle header in order to eJimiDale 
spICDa by a .sp or .bp requesl that just happeus to occur &l the top of I PIle.. This mode em be turned 



The oS? :ntC'O i.s used to avoid the a.a:-.unwtion of verticU S"paCe by succ:ssive mac:o calls. Several 
.sp QJ.Ls in a row ;mx1uc: IfOI the sum 0( their arramenlS. but their maximum; i.e., the (oUowing 
produc:es only 3 blanJc linc:s: 

.5P 2 

.5P J 

.5P 
~y l'W&''>a.t ~ utilize .sP ror .s~," For example. ".LE 1" (5.3.2\ immediately (oUowed by 
, •. P" (4.1} ~uc:s only a sutg1e bLank line (Yz a vertical SIlace) betwe:n the end of tl:te list and the 
(auowin3 j:IUa~h. An omitted aJ"iUl%1elU defauUs to one blank line (on~ vmical spaa:). UnsaJed 
(ncuOn.aA amounts are per:nitte¢ [lee .!'P, ..sl' is afso inhibited by the .1lS request. 

lL 7 Ski"lal hces 

.sK [~esl 

The .SK :nacro skips ;:qe:s. but retains the u.sua1 bader and footer ,,",,=ssina. If ~ i.s omitted.. 
aull. or 0, .SiC sJC~ to the to~ 0( the aext pace rmG it is currently II the top of a pqe, ill which case 
it does !lathing. .sx " skips "pqes. Thac i.s. .sK always positions the ten thai. foHows it " the top of 
a ~e, while .SK 1 always leaves one pace that i.s bLank e:a=pt for the !leader and (ooter. 

11.& FORCI~G .~-., ODD P .... GE 

.OP 

11WJ macro i.s used to csure thai. the (oDowml text betins at the lop of aD odd-aumbered Pate. If 
CUJTently at the tJ:)9 of an odd pa,e, co matiaa taUs piace.. If cur:renuy oa an even pap. text resumes 
printul1 at. the top of the aen pace. If currmdy oa aD odd pace (bul 110t U the top 0{ the PIle) oae 
bWtit paie is produc:d. and .,rintinC resumes OIl the pace alter that. 

11.J S«tia1 Poiac SIze a.aci V.nics1 Speq 

In rroff, the default POUlt size (obtained (rom the. ~ S (2.41> i.s 10, with a vertical ~ of 12 
pointS (j.~., 6 lines per ind1). The prevailini point size and vertical spaCna may be chanSed by 
invOQnI the .s aw:ro: 

.s (aral 
If arz is aull. the prrIlOU.$ point size i.s restored. tr arz is neptive. the point size i.s dec:rementecl by the 
~cd amount. It art i.s slg'Md positive, the point size i.s incremented by the ~ed amount. iIlld if 
art i! l.I.1l:!iiIled. it 13 used as the new point sizer. if art i.s creuer thaa 99. the ~fault point size (10) i3 
restored. Veroc::U s-pac:in; is always two points greater than the point size.11 

11. DUlORS AND DE3CGGING 

11.1 trnr T.rm.i.zwiollS 

Whet! a :nacra d.i.scover:s an error, the (oilowinl GOns oa:ur.: 

• A break oc::::'~. 

tL Foocaaaes ill 1ft ;nued iD • SIZe I'WO IlOims ~ u.s IDa paia& sia al U. bartr ... dI III adcIiooaIY VWIII:at ~ al 
u.. paaus be-.- [0Qm0UIL 



• To avoid coafusioa reprd.ina the location of the crror. the formaacr output bu6er (which may 
COI1lIiD some text) is printed. 

• A sbart messqe is printed pvina the name at the macro that found the error. the type of error. and 
the approximate line number (in the current iDput file) of the last processed input line. (All the 
error messaacs are explained in Appendix E.) 

• Processin& tmmnate:s. unless the register D (l.") his a positive value. In the latter case. proc::ssin& 
CO!IUnues even lhouab the output is pvameed to be dermpd from that point OIL 

rr T1w mW' mmagr is prinmJ by Writi". it dindy III dw "., 's tmrri1flll. (f an OUtpUt fill~, such as 
3(00), 4S00). "" ~(l) is bwtr II.!2d III past-proCess a.roft' output. dw ~ ftfIZ}I ~ Itlrbll!d by 
kJ-". inzenru:red 'With lD:I Mid 111 that filur 's 0IlIpUt bqff.,. 

rr (f,iWr tbl(l) or eqn(l)/neqn(1), or borh are bfinr 1I.!2d, and if 1M -oUst option of 1M formtlller 
anat:S W last page 0/ W dOCUlJVIII not to bt prilfUd, a hIurttJGs '"broQn pipe" masa~ n:sula. 

Jl.l Dlsappeuuc:e of OaqIat 

This usually occurs becamse of an unclosed diversion (e. a.. missin& .FE or .0E). Fortunately, the 
IDIa'OI that use diversions are cweful about it. IDd they c:beck to make sure that UlepJ nestines do not 
oc::cur. U my mcssase is issued about a missin& .DE or .PE, the appropriate adion is to sean:b 
backwards from the termination pointlookina for the comspondin& .DS, .0F, or.FS. 

The following command: 

Ifep -n ··'.IEDFI1[E.FNQS)- files .•• 

prints all the .DS, .DF, .DE. .PS, .FE. .!S •. TE, .EQ, and .EN macros found in fila .... each 
preQ:ded by its file came and the line number in that file. This listina can be used to check for illesal 
nestin& and! or omission of these macros. 

13. EXTE!'mING ~'lD MODIFYING THE MACltOS • 

13.1 Namlq (Aayeadoas . 

ID this section. the followina conventions are used to dcsaibe lepl names: 

a: diait 
a: lower~ letter 
·k upper-case letter 
z: my letter or dicit (my alphanumeric c:baracter) 
s: special character (any non-alphanumeric c:haracter) 

All other characters are literals (i.e •• stand for themselves). 

Note tba1 ~ Macro, and SlTi~ names are kqJt by the formatters in a sin&le internal table. so that 
there must be no duplication &mODI such names. Numbter ~iS1B names are kept in a separate table. 

13.1.1 NGma UsaJ by FomraMn. 

requests: u (most common) 
m (oaly ODe. c:urreDlIr. .el) 

rqisters: aa (DGI1Dal) 
.l: Cnormal) 
..s (oaly cae. currently: .$) 
qc. (pqe number) 

13.1.2 NtZIrIIU Uwi by PWBIMM. 

AA (most common. aa:essible to user) 
A (Jess COiZWlOi1, accessible to user) 



)% ~ coastmU 
> x (j11~ ctynamic) 

AA (mosc c:ommca. a.:cessible to a:ser) 
A (less c:ommca. acc::mOie to user) 
]x (inten2al, usually aJIoc:u.ed to ~ fuaaioDS throUlhout) 
)% (izuema.l~ mere clyc.amic us:qe) 

~ Aa (most ccmmoa. accas:sible to useo) 
An (ccmmca., a.c::ssibte to u:ser) 
A (acc::ssible. set oa command !iDe) 
:x (r.cc:a!y intema1~ ran:iy xc:s:s:ible. usually dediC3led) 
:x (jl1tenW, dynamic.. te~es) 

11.1.1 NtuIC Uw by EQNIHEQN anti 7111. The equation ple,noa:sscrs, ertll(l) and IIelllO), use 
~r:! aNi min.; aames of the form lUI. The table preproc:ssor. (bI(I), uses names of the form: 

a- a+ at 1m 4A ## #- #- AI. Tet. TW 

11.1.4 USIT-~1tIJlJItt Nama. A!bt:r the "bove, what is left for user e:aea:ricas? To a"lOUt problems, 
we SUgzesl U3iI1I a.a.rne:s that CC1lSi.sl citaer 0( a. sialle lower-case letter. or ol a lowe-c::ase lener 
followed ~ allytb.inl other lban a lower~ letter. The foUowinl is a 5aml'le a.aminI COIlVeI1Coa: 

ClaC'OS: aA 
Aa 

a 
a) (or ai. or al. etc.) 

a 
aA 

13.l S.mtri. E%tetWou 

13.1.1 A~ruiix H~dings. The foUowinl gives a way of leneratinl and Iluznberinl a;lpe:2dicl:s: • 

. m Hu I 

.m a 0 

.de aH 

.m' a .;. 1 

.m P a 

.PH .... Appendix \ \Ila • \ \ \ \ \ \ \ \aP0 • 

.5X 

.HU "\\S1-

After the above i:nitiaJ.iz:a.ticn and dl:mlitioa. cxh caJ.l of the form. ... ~ -title·" bqins a new page 
(wuh the i'3Ie header c±1an.ied to •• ~ /I - II") and s=erau:s aD um:wmbercd bead.i.D.I of lllU­
wtticl1., if desired.. c::m be saved for the table of ecntents. "I'bcse who ~ A~ tides to be 
cz:ntered must, in addition. set the ~ Ht: to 1 (4.2..l.J1. • 

11.1..1 Ha~1tf IndDtt with ram. The foU~ example iDu:nma the I.ISe of the hlnli"l-indent 
fe:lD.lr'e of vuiablcHtem lists {S.J.J.61. F'trst. a user-dci!ned maao is buill to IICI::C;'t four a.rgumenu t1w 
m.a.lce up the marie. Exh U1Ument i.s to be se~ted from the ~ous one bT a tab dlancter. tab 
~ are deDned la1er. SinCl: the fim argument may Oqin widl a period or ~he. the .. \.t .. is 
used 50 UW the formatW' will act interpret sud1 a line as a formaaer requc:sl or macro. I' The U\t" i.s 



UIftSI·tod by the formanc into • tab character. The "\e" is used 10 c:oaca'enete tile IiDe of ta:t that 
follows the maao to tbe IiDc of T.at built bJ the IDICZ'O. The IDKrO defiDiCioa IDd III eumple of its 
use are IS foUows: 

.de aX 

.Ll 
\It\ \$1\,\ \$2\1\\$3\t\\$04\t\c 

.11 9a lID 21n 36D 

.VL l6 

.aX .Db all \. DO 
No bfpheMtiou. 
AU10mItic hypbcrJaUOD is turned 06. 
Words cooWaiDI bypbeDS 
(L&-, mccber-iD-law) may still be $pUt across·1iDes. 
.aX .hr 011 \. DO 
HfPhe:aate •. 
Automatic hJPheDalion is turned OIL. 

.aX .~\oc DOlle DODe DO 
Hyphenation iJldjcator c:haracler is set to "e" or remowd. 
Durina text processiq the iDdic:ator is suppressed 
aDd wiD not appear in the oU1;)ut. 
Prepem1in1 the indicator to a word has the etrect 
of preventiq hypheDlliOD 01 that word. 
.I.E 

n. resultiq outpUt is: 

(c SIIDds for • space) 

DO No hyphe:Dation. AutomaUc hypbcDacioD is turned 06. Words 
CODtaininl hypheDS (La.. molber·iD.Jaw) may sdll be split 
II:rOSI JiDes. 

.by 

.hcc 

CD 

DOae DaDe 

I.e. CONCLUSION • 

no 

HJPhemte. Automadc hyphc:DatiOD is tumed on. 

HypheaatiOll iDdicator cbaracter is set to "c" or removed. 
Duriq text proeessinl the iDdiCUGr is suppressed aad will DOt 

appear in the outpUt. PrepencIiq tbe indicator to • word bas 
the etrect of prewntiq hypheDation 01 thai word. 

The followin& are the qualities that we have tried to emphasize ill P"NIINM. in approldawe order of 
impanaDce: 

• RDbusatGJ ill tM./tJa 0/ mw-A user Deed DOl be an fII'Q61tro.1 expert to use these IDICZ'OS. When 
the ~t is iDcorrect. e.itber the macros artempI to make • reasonable interpreWiOll of the error. or 
a messqe desaibina the crror is produced. We ha'le uied to minimize the possibility that • user 
would let c:ypcic sysleID messqes or SU'IDIC 0U1pUl as • rault of simple erroa. 

19. n. ~ ...... "\.loo is ~ lip tbI lOl1lWleftl 10 be • ""zero.widdli" .... i.e.. it cav:.s DO OUqlUl 
cllanCl.wllO ..-r. 



• f:II.2 01 1M fiN ~ aoc-.JJ7W1fa- [t is oot necessary to write ~ml)1ex seque:u:e:s of command, to 
pr'ClIducI simple dcc::w tents. R=socabje aefault V1lues U'I pnMded. wtIera 11 au l'OISible. 

• ~tio,,-There are many diJ!ermt preferences in the area of dcc:'.Jment styfinl. Mm.y 
pcm1eter.l are provided so that users QUl adapt the out;!ut to their re:5;)CCtive aeeds over a wide 
~ otsrytes. 

• ~" a, mrxiIrauiy apG't 1ISfn-We !:lave made a SU'OI1I don to use mnemonic aaminl 
c::oaventioas and cotmstent ter:bDiques in the ~n.struction of the rmaos. Namini ccnventioas are 
liven so th.u a user QUl add ae. a:w:ros or rede1lne e:ti3tin1 ones. if aecc:s:sarr. 

• Drntz i~nUna-The most ~mmoa ~ of I'WBIMM is to print documents on hard<Ol'f 
~ter term.iJ:W.s. using the Itt'Offfortnatter. The macros QUl be used c:onveaiendy with both 10-
and 12-pi~ termll:lal.s. In addition., out;!ut c:u1 be sc:umed with an a~ropriace CRT t&rminaL The 
tnaa'OS have been constnu:ted to ailow compatibility with rroff, so that output an be produc=d both 
OIl cy-pewr'iter-like terminals and on a phototypeSetter. 

• Minimization 0/ inpul- The desilD of the c:w:ros attempts to minimize ~dtive typina. Far 
~e. if a user wants to have a blank line after all am· or second· level he:adin&s. he or she aeed 
only set a ~ pan.meter Old at :""! !:egi.n.ainl of a document. ~tb.er than add a blank line after 
e:x:h such badin&. . 

• De::Dupii~ of input /omttlt from OUZJ1Ul sryw-There is but one way to pre;are the input t&xt. aithoulh 
the user may obtain a aumber of outpUt srytes by sctWl& a few globa! tlqs. For example. the .H 
macro ~ il3ed for all aumbered l:u:ading:s. ~t the aI:tUa.l output scyle of the:se bead1nlS may be made 
to vary Crom document to doc:-.unel1t or, for that matter. within a sinale documeaL 

fuIUre rele:s.se:s of I'WBIMM will provide additional features that are found to be useful. The authors 
weicome ~mme:ats. suUestioa:s. md critiemns of the macros and of this manual. 

Adatawie:/:g'l.'1tI!1fc, We are indebted to T. A. Oolotta for his contil1ui.na iUidaac:e <1winc the 
deveiQ9ll1eUt of FWBIM..... We also thank our maay users who have provided a:1uc:h oniuable feedbart., 
both about the rDaC:'OS ax! about this manual. Many of the features of PW'8IMM are patterned after 
5irr.til.U' features tn a !lumber of earlier macro paeup:s. ami, in particuJat. aftc:r one iml)iemcnted by M. 
E. I..e:sX. f"tna.Ily. beC111Se ~ often IPProadles the limits of what is possible with the text 
form.a.a.ers. c1winI the =le:aenwion of I'WBIMM we have &enerated atyl'ic:a! requirements and 
encountered unusual probiet:lS; we thank 1. F. Os:sanna for his williniDes3 to add acw features to the 
fo~.and to in'm1t 'n1' of bavinl the formatters perform unusua! but desUed a.ctioas. 
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Appeada Ie DEFINInONS OF LIST MAClOS. 

... 7'7zis cppettdix i$ i1IU1Wd only P ILSII!rS tICCUSlDmtd "' writi.,/omttlWl' maao.r. 
Here are the definiLioas ot the list-initialization macros {S.3.3):20 

.de AL 

49 

.if! e\ \S1 ••• if1.\\Sl.l •• if1I1\\Sl •••• if!.\\SI.AII .ifle\\Sl.I • .if!e\\S1eie .)0 -AL:bad ug:\ \$1 

.if \\D(.$<3 \{.ie \ •• \\S2.-0 .)L \\a(J..iD 0 \\D(Lia·\.e\O\O.eu 1 "\\S1-

.eI .LB 0\\S2 0 l 1. "\\SI- \l 

.if \\D(.$>2 \[.ie \,..\\$2,.-0 .)L \\DCLiD 0 \\I1CLiD·\.e\O\O •• u 1 "\\S1- 0 1 

.eI .LD 0\\S2 0 2 1 "\\S1- 0 1 \l 
-.de BL 
.Dr ;0 \\a(Pi 
.if \\II(.S>O .if \ •• \\SI.>O .Dr ;0 0\\S1 
.if \\0(.S<2 .LB \\11(;0 0 1 0 \\-(]JU 
.if \\IIC.$> 1 .LS \\11(;0 0 1 0 \\-(BU 0 1 
.rr ;0 .. 
• deOL 
.Dr ;0 \ \a (Pi 
.if \\I1(.S>O .if \ •• \\$111>0 .Dr ;0 0\\S1 
.if \\11(.$<2 .LB \\0(;0 0 1 0 \(em 
.if \\II(.S> 1 .LB \\0(;0 0 1 0 \(em 0 1 
.:r;O .. 
• de ML 
.if !\\II(.$ .)0 "ML:missiol 111-
.Dr ;0 \.e\\Sleul3u1\\D(.su+ lu\- set size in u's 
.If !\\II(.S.1 .LB \\0(;0 0 1 0 "\\Sr 
.if' \\D(.5-1 .if 1\\D(.$.2 .LD 0\\S2 0 1 0 ,,\\SI-
.if \\D(.$-2 .if'I\ •• \\S2 •• LB \\0(;0 0 1 0 "\\S1- 0 1 
.if \\11(.5-2 .if \.(II\\S2 •• LB 0\\$2 0 1 0 "\\st- 0 1 .. 
.de lU. 
.JII' ;0 6 
.if \\II(.S>O .if \.II\\SI.>O .Dr ;O.O\\SI 
.if \\II(.S<2 .LB \\0(;0 0 2 4 
.If \\II(.S> 1 .LB \\0(;0 0 2 4 1 0 1 
.rr ;0 .. 
.de VL 
.if !\\o(.$ .)0 -vI.:mj'l'ri"1 11'1-
.if 1\\II(.S·2 .LB O\\SI 0\\$2 0 0 
.if \\11(.5-2 .LB 0\\$1 O\\Sl 0 0 \A: 0 1 

2D. CD !!lis sqe •• ~IS m. BEL dWaI:Ier •• )D is us mccmal P'WBIMM IIIKft) tIW priDlS aror mrssaps IDd .)L is 
IiIIIliar til J.B. czcep& tlw it CZl*IS iu UJUlllCDllIO be JCIIIed. 



Al:J.y o( tbese em be ~ed to ,reduce di6em1C behavior. eo&-, to provide two ~ be~=n the 
bullet o( a bullet item and its text. rede.dnc . .BL as (oilaws befure involcinllcl ' 

.de BL 

.I.B 3 0 2 0 \\-(BU 



A.ppeM1z. B: USEll-DmNED LIST STlUJCTU1U:S • 

., This appmdiz is illlVUhd 0"" P users Qa:ustrJmed to writinr /Omtlltln' mac7'OS. 

Sl 

It I l&r&e document requires complex list structUres. it is useful to be Ible to define the appearance for 
each list level only once. instead of havins to define it It the bea:innina of eacb UsL !his permits 
consistency of stYle in I larie ciocumenL For exampie. I &eneralized list-initWization macro mi&ht be 
ddned in such I ""Y that what it does depends on the list-oe:stinllevellist nestina in e6ect at the time 
the mlCl'O is c:a1led. Suppose t!W levels 1 tbrouab 5 of lists are to have the foUowins appear:mc:: 

A-

Ul 

• 

+ 
The foUowina code deAnes I macro (.aL) that always begins I new list and detemDnes the type of list 
according to the current list level. To undemand it. you should mow that the number reIister :, is 
used by the I'WBIMM list macros to determine the current list level: it is 0 if there is DO aurendy active 
list. £acb call to I list-i.nitiallzation mICro increments ~ and each .LE call dec:n:ments iL 

.de aL 

.\ - register I is used as 1 loc:a1 temporary to save :1 before it is ch.ansed below 

.m I \\D(:, 

.if \\na- 0 .AL A \- give me an A-

.if \\n&-l .LD \\n<Li 0 1 .. \- live me I [1] 

.if \\Da- 2 .BL \- give me I bullet 

.if \ \na-. 3 .LB \\n (Li 0 2 2 a \- give me III a) 

.If \\na-" .M!. + \- give me I + 

'Ibis macro em be used (in conjunction with .U and .LE> instead· of .AI.. .llL. .BI.. .LB. and .MI.. 
For example. the foUowina input: 

.aL 

.U 
first liDe. 
~ 
.U 
second liDe. 
.I.E 
.U 
third liDe . 
.LE 

wm yield: 

A- 1im liDe. 

U1 second line. 

B. third line. 

There is anolber approach to lists that is similar to the .H mechanism. The list-initialization. as well as 
the .U and the .LE macros are all included in • single macro. That macro (called .bL below) requires 



m aI1ument to teU it wtw level of item is required.: it adjusts the lisl level by eitber ~I a. Ilew 
tisl or seaia:l the lisl levei baa to • ~ous vIlue. md then issues I .U mx:ro caD to produce the 
i1em: . 

• de bL 
.. \\11(.$ ..at I \\Sl \- it there is III 1:"IIJmeDt. that is the leve! 
.a ..at I \\0(:1 \- it DO atlUZIIaI&. use current level 
.if \\as-\\II(=I>l .)0 --ILlEOAL. SXIPPING OF LEVEL- \-~ lew! ~ more thlll 1 
.if \\D.&>\\a(:1 \(oU. \\ai-t \. it I > :a. beP aew Ust. 
• Dr I \\a(:1\J \- and reset I to CUZ'm1t level ( • .11. chmles z) 
.j[ \\a(:;>\\ai .LC \~ \- if :; > So l'fUDe baa to correa level 
'\ • it :; - So Slay within ~nt lisl 
.ll \ - in all CISeS. let out III item 

For .bL to worX. the pre"';ous de&itiou of the .aL macro must be chan,ed to obcain the value of I 
from itS ~t. rather than from ."t. InvoiCnl.bI. without a,rzumeuts causes it to suy at the ~nt 
lisl leveL The E'W!IMM .Le ma='O CLlst Car} removes Ust cSe:scril'UODS ImW the lew! is less th.m or 
ectY.ai to t.I1a& of its aqumeaL Fer exm":"le, the .R macro mdudes the caU ... LC 0". It text is to be 
resumed a.t the end of a list. iD.sen the caU ... LC 0'· CO dar out the Iisls CDml'Ier.eiy. The eumple 
below illumales the ~lauvely small amount of in1'uc aeeded by this ",praach. 'The in1'ut text: 

The quiet browa rox jum1'd over the luy dOC'S back. 
.bL 1 
first Une • 
. aL 2 
sccoad Une • 
• bL 1 . 
third Ih1e. 
.aL 
CounJ1 liDe. 
.LC 0 
fifth line. 

yieias: 

The quia browa fox juml)eCi over the lazy doc's baa. 

A. 5m Iiae. 

[lJ !ICCOI1d line. 

a. third Une. 

C. r ourth line. 
fifth Ime. 
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App"""'b C: SAMPLE FOOTNOTES 

17rt jD/JI1wi1ff ~ illustnna ~, joomo16 stYles and both IdbeJaJ anti autrJmdtictl/ly-~ed 
.,PJt1fOIG. 1M tJCZIIIZi input joT tJw ilrlnwdi4UO' followi", tD:I IInti ./iN tJw joomota at tM bottDm 0/ this ptJZt 
a WW7I 011 1M jolJowing ~: 

With the footnote style set to the nro6' default. we process I footnote l followed by &Dother one.-­
Usia, the .FO macro. we chanCed the footnote stYle to bypbeDate. riabt maraiD justification. iDdc:nt. 
mel lett justify the la~. Here is I footnote.2 IDd mother.t lbe footDote style is DOW set. apin via 
the .FD macro. to Do hypbcnaliOl1, DO riabt J:DIII1in ju.sti&:aticm. DO iDdeDtalion., mel with the Iabe1 
left-justified. Here comes the 8naI. one.l 

I. This is tbe!nl (00CD0te Iezl CXIIIqIIe (.P1) 10), This is tbI default srpte tar"'" n. risIn IDII1iD is _jasdIed. 
HY1I'-"'ioa is lflii permaa.ecl.. The Ial is iDdoIIDlIId. IDd the 1U1C1C!11'isIIlJ ...... IabIi iI ,...jusIi6Id ia tbe 1al-iDdall ..... . 

- 'tbis iI me SIICIDDd t~ tal IIlWIqIIe (.PI) 10), 'This is aIIo tbI defauk ..,aj'ra bu& widll IaaI tOOCDOlC .... 
~II)'tbe __ • 

2. This is \be third (00CD0Ie eumpIe (.PI) n, n. riIbI aqiD is jusdIted. tbI toamaca tal is iN1ented !be I&bel is ~. 
jw&i!ed ia tbe Iat.macat.,z. AJIbouIh DOl ~ ~ II)' mia eumpIa. lIJpIMaadaD'ii pamiaed. The qWI::k 
brvwD (os jImqIed em=' tbellz7 dos's t.c:L 

t This iI die (0UI'lh tOOCDOte euDI$IIe (.PI) n. n..,. is die __ • tba dIinI tootDDClL 
3. This iI!be MtII (oomoce eum1lie (.PI) 6), n. riPt IDII1ia isllllfjusQ&ld. bTPIIICDlI:iaa illlllfpermitted. tbe tOOCDOlC tat is 
_ jndeated. IDd the label is placed 11 the ""'lim .... 0( tbe 6rsl1iDe. n. quick brvwD (OK juI:Dped 0". mallz7 dol's bu:L 
Now is tbe ImII/ (or all IDOd IDCII 10 CDIIIC 10 !be lid 0( uaar CIIUDIr7. 



.. l:D 10 
Wiua ~ roccrou St1Ic SIC tD Us. 
J mo6 
de{aWz., .... j7rOCC:SS a roocno~\·F 
.is 
-nm is tn. am rcomoc. ten exa.all'l. C.rD 10). 
Thaa is tba deia.wl szyte rot 
J azaIt 
'Tb. ri1b& matlizl is 
J aClC 
.~ 
H~i3 
.1 ace 
~aed. 
!b. te:n i3 inr!e:1ted. mel Use autormuc:aily lenerateci labej is 
.1 :i1iU ·justiilecl 
ID me ten·~t space. 
.n 
(oUowed by lI1o<ber Olle.-'\c (c SUIlcis ror a space) 

.FS-
!bls is the secolld rcoUlote lUt example (.m 10). 
Tb&s is .usa tne deiauit 
.1 arorf 
srrle but with a loal rCOUlote label providecl or the user . 
. FE 
.rD 1 
t:.sml the .::-0 aw:ro, .... chmleci th. roomote st)'te to ll)'l)bel1lte. rililt :D.IJ'Ii,a justification, 
~t. aaa lal jusaty U:le Iabei. 
Here is , rcomete,\·F 
.is 
"'i!Ds is Us. third (OOUlote ~I. (.m u. 
n. tilDe 020U'1iD is ~ecl. the rCOUlC~ te:a is indeated. Use label is 
.J IcIl 1usW1ed 
iD :.be tut·iI1c1eat space. 
Altboulb l20e aec=sanly iDusuated by this example, l1ypftawiea is pamietec1. 
!be qWCX browa roa jumped over the Lu7 dol's bide. 
.,FE 
mel meCher.\(dl\Q 
.F'S \(d4i1 

Tbzs IS Us. rourUs rOOll1Ote exmIple (.m 1). 
The st)'t. is the sa.auI as me thud toocnoce. 
.n 
.ro 6 
'The (comOf.e style is aaw -. q:aiD v;a the .m maaa, to 120 l1ypheaacioa. ao ript ~ justi4c:ation. 
no indeftQUOG. aDd ~th the t.aca !eft·jusa!ed. 
Here comes Us. azw oce.\-F\c 
.F'S 
This is the ftfUl (cccacce aampfe (.Fe 6). 
n. li1IU mar;iIl is 
J!1CC 
~ I%nIbcuacoa is 
.laG( 
~ the rCOClloce ce:a is 
.1 COl 

iDdalted. lad the !abe! is plac:eci u me becinaiD~ of tn. b 1iDe. 
The qwdt browa roa j~ over the 1U)' dol's b-=t.. 
Now :s the uma ror ajl Icod IDaI tD come to the aid 0{ tneil' COWSU7 • 
.FE 



AllpeDlllx It: SAMPLE LETTEll 

,.,. 11w nro6 dnd troit OUtpUtS ~", to thI input tDCl ~Iow tw WwrI 011 tJw jo/JDwi", paza. 

.ND ~y 31. 1979" 

.n. 334455 
Out-O(-Hours Course DescriptiOD" 
.AU -0. W. Stevenson- DWS Py 9876 5432 lX-1ll 
.MY' 0 
.os 
J. M. Jones: 
.DE 
.P 
Please use the foDowini de:sc:riptiOD for the Out-oC-Hours course 
-oocumcnt Preparation on the PWBIUNlX-
.FS • 
UNIX is • Trademark of BeU Laboratories. 
.FE 
time-sharin& system-: 
.P 
!be course is intended for clerks. typists. and others 
who intead to use the PWBlUNIX system 
. for preparinc doc:umentation. 
!be course will cover such topics as: 
.VL 18 
.U Environment: 
utiliziac a time-sb.arin& computer system; 
aa:essin& the system; 
usinC appropriate output terminals. 
aU Files: 
how texJ is stored on the system; 
directories; " 
manipuJali.D& files. 
.U --rext editin&:-
how to enter text to that subsequent revisions are easier to make; 
how to use the editina system to 
add., delete. and move lines of text; 
how to make comctioas. 
.U -Text prccessinl:-
buic~; 
use of ienen1-purpcse fomwtinC packaaes. 
.U -other fadlities:-
additional capabilities useful to the typist such as the 
J ~. spell. dilI' •• 
aDd 
Jpep 
commands and • desk-calculator P'Ckaae. 
.LE 
.so jrm 
.NS 
S. P. Lemme 
H. O. Del 
M. HD1 
.NE 

5S 



Sell ~abaratori.s 

s~bj.ct: O~t.of-ao~rs Course Description 
Case: 33 445'5 

aat.: Hay 31, 1979 

J. H. Jones: 

from: D. W. Stevensoe 
PI 9876 
,X-123 z5432 

?l.ase use t~e rc::~wi~g aescriptioa tor tae O~t-or·Bo~rs co~rs. 
·Ooc~m.ct ?reparation 00 t~. P.S/ONIX. tl=e-sbaring s1st.: 8 : 

The course is intendea tor cler~s. typists, aad others who intena 
to use the ?W3/UNIX system tor preparing doc~mentation. The 
course will cover ~ucb topics as: 

Env!.roameat: 

riles: 

ut!.li:ing a time-sharing computer system; 
accessing t~~ system; usiag appropriate o~tput 
terminals. 

bow text is stored on the system; directories; 
mani~ulaticg riles. 

~ow to eater text so that subsequ~nt revisi~ns 
are easier to make; how to use the ,editing sys­
tem to add, aelete, and move lines or tez~; bow 
to make corrections. 

Taxt processing: basi~ concepts; use ot general-pur,ose tormat­
ting packages. 

Ot~er tacilities: additional capabilities us.tul to tbe ty,ist 
such as the ~. spell, ~. and ~ com­
mands ana a aesk-calc~lator packase. 

?Y-9815-iJiiS-jrm 

Copy to 
S. ? I.ena:e 
a. O. Del 
H. lUll 

D. W. Stevenson 

• UNIX 1s a !raae=ar~ ot 3ell Laboratories. 



@ 
Bell Laboratories 

III.b;Ic:: Out-of-Hours Coarse Desc:rilJd01l 
ea.: 3J.U55 

dw: May 31. 1979 

I. M. lODes: 

&om: D. W. SteY'IDSOD 

py"" 
1X-W~l 

Please ase the foUoVrinl description for the Out-o{-Hours course "'Doc:ument Preparation on the 
PWB~ time·sbari:n& syslem": 

The course is intended for clerks, typists, and othus who intend to ase the PWBIUNIX system for 
preparina doc:umCnlation. The course will cover such topics as: 

EnviroDmem: utilizina • time-sharinl computer system; accessin& the sysl~ usin& appropriate 
output termiDals. 

rues: how te%t is stored OIl the ~ directories; manipuJatiD& files. 

Text editin&: 

Text processing: 

Other facilities: 

PY·9876-DWS-jrm 

Copy to 
S. P. LeDame 
H. O. Del 
M. Hill 

how to enter text so tha1 subsequent revisions are easier to maJce~ how to use the 
editin& system to add, delete, and move lines of text; how to make corrections. 

basic concepts; use of general-purpose formanina packazes. 

adcfitional capabilities useful to the typist such as the typO. spell. di/f, and pq com­
mands and a desk-c:a.lcu1l1or packaae. 

D. W. SleTeDSOD 

• UNIX is a Trw:Icmart 01 BeiI Ubora1Dria. 
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A~ E: tllOa :'riESSAGIS 

L PW151MM '!:rrw ~essaces 

~ l'WBI~ error mc:$Sa3e coWls of a.stanciarc1 part roUowed by a vuiable part. The standard part is 
0( me form: 

ElUtOR;i.nQUt line II: 

The vuiable ~ coasisa of 3. des::i;ti~ tncSSai=, U3Ually beljnni"1 with a macro aame. The vvia.ble 
l'8n! are listed below in aJl)ha.beticaJ order by aw;:o name, =en with a mon= complete explacatioa:%Z 

Cleex n., AU, AS •. ~ MI'sequenc: 1'...e I'"'per sequenc::: of aw::os for the belinninl o( a 
memorandum is sllowa in (6.91. Somethialbas dislurOed this 
order. 

Al;bad arg:vaiue The 3Z1U.tnent to the .AI. macro is aot one 0( 1. A., a. 1. or L 
The incorrect afiument is showa as wziu& 

CS:covet sheet too lo~ The text o( the cover sheet is too tOEII to fit on one pile. The 
al:dtt3Ct should be reduced or the indeDl o( the abstnct should 
'~(6."t. 

OS:too many ~lays More Ihm 26 aoatinl displays are active at oace, i.e.. bave 
been accumulated but aoc yet ou~t. 

OS:missinl FE A dis;llay starts inside a footnote. The likely cause is the 
omission (or misspcllinc) of a .n to end a previous rooUtote. 

DS:missinl DE .DS or .DF oc:c:un withiD a ~Iay. i.e., 3. .DE has been 
omiaedor~ 

Dba OS or OF active .DE bas been el2CCUDlen:d but there bas not been a previous 
.DS or .DF to awd1 it. 

FE:.no FS .FE bas been encountered with no previous .F'S to ma!Ch it. 

FS:missinl FE A previous .F'S was aot awched by a dosin.l .FE. i.e., an 
utem~t is bema made to beiiD a footnote inside another one. 

FS;missiaa DE A rootnote statts inside a display. i.e" a .DS or .DF oa:urs 
witbout a Marchini .DE. 

H;baC u;:TIlue The firn argument to .H must be a single digit rrom 1 to 1. 
but WI. bas been supplied insteId.. 

H:nriss:inl FE A lleadinl macro (.H or .HU) occurs inside a (ootnote. 

H:II:2UsinI DE A headiaa CDaC'O (.H or .HU) occurs inside a d.i.splay. 

H:mminl U1 .H needs at least 1 qument. 

HU:mis:sinI3l1 .HU needs 1 argument. 

I..B:missial ara(s) .L.B requires at least 4 aquments. 

I..B:too many o~ U.sts Another llst was started when there wve already 6 active lists. 

I.E:mismacched .LE has oc::urred without a previous .L.B or other list­
initi.aliz:uiOD mac:o 15.J.Jt. Althou1b this is aOl a rata! error. 
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the messap is issued because there almost certainly exists 
some problem in the pre=d'Di tar. 

U:no lists active .u oa:urs without a precectinl UsI·iDitWizatioa macro. The 
latter has probably been omitted. or bas been separalC(1 from 
die .U by m interveDiDI .H or .HU. 

Ml..-missiD1 U1 .ML requires at leISl 1 &I'J1III:aL 

ND-.mi.ssiq UI .ND requires 1 &qWIIeJlL 

Skbld ars:vaIUe The arsumeDl to .sA Cit my) must be either 0 or 1. The 
iDcarrecl arsumeat is shOWD ..... 

SG:inissiaa DE .SO occurs inside a display. 

SG:missinl FE .so occurs inside a Cootaate. 

SG:no IUthOrs .50 occurs without my previous .AU macro(s). 

VL.-missiD1 U1 • VL requires at least 1 IfIUIDCI11. 

Do Formatter Error Met .... 

MOSt messales issued by the formatter are self-explazwory. Those error messales over which the IMI' 

·bas (some) COl1troi are listed below. AJtyother error messqes sboukI be reponed to the local system­
~ppon aroup. 
'"CaImot do ev" is caused by (a) settina I pale width that is aegative or uuemely shon.. (II) seama a 

paae lel1lth thaI is netalive or extremely sbon. (c) rel)roc:essinll macro pacJcaae (e ... performinl 
a .so to I macro package that was requested Crom the command line). and (d) requestiDa the - 51 
optica to troll on a documeat that is lcaler thaa leD paps. 

"CaDDot open jffltlUlllW" is issued if ODe DC the files in the UsI oC ales to be pmceswI ClDDot be 
opeaed. 

'·uc:eptiOI1 word list full" indicates that too mmy words bave been specified in the hypheaatioa 
exceptioa list (via .hw requests). 

"Line overflow" means that the output line beiI1& leDented wu too loa& Cor tbe Cormatter's liDe 
buffer. The excess was discarded. See the "Word overflow" messqe below. 

··Nca-exisw1t fOl1t type" means that I request bas been made to mOUlll III UDJc:aown ConL 

IINoa-existeI1t macro 51e" means that the reqUested macro packqe docs DOt eldsL 

'·Noa-aisleDt tennina1 type" means that the terminal opdoas refers to III UDJc:aowa termiDal type. 

"Qul of teml) file space" means that additioaal temporary space for macro definitioas. diversioDS. etc. 
ClllDot be aUocued. This messqe oCtea occurs because of UDdosed diversioas (missina .FE or 
.DE). unclosed macro detinitiODS (e .... mjssil1l " •• "" or a hup cable oC COIltel1ts. 

"Too many PIle l1umbers" is issued when the UsI or paaes speciBed JO me Cormaaer'-o option is too 
loa;. . 

'"Too maay s&rinaImaao DImes" is issued wIlea the pool or striq IUd macro aames is fu1l. Ul1l1eeded 
SI:riqs aDd macros caD be deleted usin& the .rm requesL 

'"Too mury Dumber ~ .. means that the pool or aumber reaisw aames is fun. Ul1l1eeded 
resisters can be deleted by usiq the .rr request. 

"Word over1low" meaas thai • word beiDa leDerated eD:eeded tbe formaaer's word buifer. The 
ac:ss c:hanclers were discarded. A likely cause for this mel Cor the "Line O'Ved]ow" message 
above Ire very 1011& lines or words .enerated throup the misuse of \c or or the .co request. or 
VCf'/ 10111 equations produced by Iq,,(l)/neq,,(1). 



L MM:r. 

The fcXlowint is 1.11 al"babetical Usl 0( macro aames used by l"W'8IMM. 'The am line o( eadl item giva 
the came ol the macro, a me! c1escriptioa. and a reference to the secioa in which the macro is 
described. The seccad line lives I PfO&OC'1P= c::alJ of the mKrO. 

MIeras r.I:IIriI:eci with aa sstwk are IlOl. ill amenl. illYOIced dlrec:d, by me user. Rather, they are 
',., e:r:iD" c:U1eci from imide b.ader. fooLa', or other tDIC'QL • 

IC Oae<chmm PIC bpal (11.4' 
.le. 

2C Two<clumn pt'O"""':sjnl (11.4) 
.2C, 

Af Abstr:Ict end (6.4' 
.A.E 

AF Altenwe formal o( ''Subjec-.JDueiFrom'· bloci: [6.7.21 
.M (c:cmpany-aame) 

AL' Autamadca1ly-inc::reme:sted U:sl stut (5.3.3.1) 
.AI. [t1l'e) (text-indent) [1J 

AS Absa':M:: start {6.4J 
.AS [arai (iDdcati 

. AU Author informatioa (S.2' 
.AU aame [imtials) [loci [del'tl [extl [rooml [ard [ard lard 

s Bold (1mderlb:2e i:a nrod') (n.l) 
.S (bald-uli [previoas-foac-qJ 

BE Bottom EM (9.13, 
.BE 

BL SuJlet list sun (5.3.J.2J 
.IL [text-iadencl (11 

as. Bouam Start {9.13' 
.BS 

c:s 0,.,.. sheec (to.2' 
.CS [pqal [otherl [tew) [8ss1 [cblsJ (re{sl 

OE ~lay_ [1.1) 
.DE 

Of Ois;Jtar ~ SW"C (7.2' 
.DF [fcrmu) UiUl 

OL Dab U.s& SZZ't {S.3.3.J J 
.DL (text-il:ldent) [lJ 

OS ~ swic swt {7.U 
.DS (formatl Uilll 

EC Equadoa c:apciCD (7.5' 
.a: hillel [oYe:ridoe! [&cl 

a: !vea-~ foocer (9.6} 
.D (ati1 

., >'," 



Eli 

EN 

EQ 

EX 

FD 

FE 

FG' 

Ps 

H 

HC 

8M 

HU 

HX-

HZ-

I 

LB 

LC 

I.E 

U 

MI-

MI' 

Evc:n-pqe header [9.3) 
.Eli (ar;J 

~ .. 
61 

• _... ........ I, . , .... , , ..... " . . ... End equaUon display (7.4) 
.EN J • ,~: ~~ .. " :"~~i.: :: .. " /;:~~ ·,1-':.·,:~, , 

Equation display swt (7.<4) 
.EQ [label) 

Exbs'bit captioG (7.5) 
• EX [title) (oYVride1 [ftq] 

FootDOte default format (8.3) 
.FD [Ull UJ 
FOOUlote ead (8.2) 
.FE 

Figme lide (7.5) 
.Fa [tide] [override1 [f1a&1 

Foomote sr.an (8.2) 
.FS [Jabe1) 

Headinl-aumbered (4.2) 
.H level [headina-text) 

Hypheaation character (3.4) 
.HC (hyphenation-indicator] 

Headina mark stYle (Arabic: or RODWI numerals, or leners) (4.2.2.51 : 

,~.... ... . .' : 

,,,..~ ,'.:,~' . . .. .. ~ ... '- ... 

.... ~ 

'" ...... '.--: ~~. ~'.., \. 
,,~ -: ~ '\ 

.... " 

. .:.' ~. ''''"~' , 

, '., " I,. '.,- . 
• HM [lI'Ill ••• lUl7) , , ' .. "', ":'~'" .. " 

HeadiDa-umwmbered (4.31 
.au hevli",-cm 

Headial user exit X (before priDq hactina) (4.5) 
.HX dlevel nevel beadinl-text 

HeadiaC user exit Z (after PI'iDtiDI hedq) {4.51 
.HZ cDevel rIeve1 headiDi-text 

Italic (UDdertiae in MIl) (11.1) • 
j' ", J [italic-arc) lpn:vious-fODI-tr'll . . ~ . ~ 

List beIiD (5.<41 
.LB text·indent mark-indent pad type (mart) [U-spac:e) [LB-splCe) 

List-swus clear {Appezu:b BI 
.LC (list-level) 

Lisl end (5.3.2) 
.LE UJ 
Lisl item (S .3.1) 
.u [mark] UJ 
Marked list stan (S.3.3.4) 
.Ml. mark [text-indentl UJ 
Memorandum type (6.6) 
.M! [type] UJ 

• • _ f· ~ 

'-:. ....". - .. ,.~ . ,., 

, ..,.. ~. '~~'-

... ,..... "-~~ ~,,'" . 

'*I .")'~'.: .. ~:...: . ... ... ... 
.:, ,I, 



ot} 
, 

~ .. 

New ~ 16.7Jll 
.:N'Oa~ . 
Nor..won md {6.lJ.1j ;m--.. . 
Notanou SW't (6.11..2" 
~Ns tlql 

~~ femr.r {9.1'1 
:OP-r~ . 
&d.~$O htr.tder (9.4J 
.OH [arttl . 
Ower '~rds (or TIt{ CO~ she~t [6.5.) 
.OK [~we;dl·... . 

odd ~e (11.11 
.0[-1 '.' 

hr1i!~ftt!!·l.~~!1 .. 'cf~.\li:Zmn-. " "..... '" ' 

~f'h [4.1\ 
. fJ~i' 

:,.,- ~~ (~tF.1' (9.5) 

SA 

" 

51'. 
' .. 

SF 

T~ .. . ~, 

.PF £arwl.' 
Paga h~~ [9.2\ 
.p.-rnaEd 
Pa~.~dl1:r l!.:~~r emt HU2) 
.!lX. ':. 

R~Wm 10 ~lU' (rl~t!1.!:U1) rOtl& (eM u.n~ll3 in. nro.f1) ill.l) 1\' . . . '. . .. '. . 

Re{~ !i,<n sta.n (S.:U .. Sl 
.lU. ~lt~·i.ndtllrlti U.1 
S~\ uoiPtWlt sizlfa~ci v~ ~i (11 . .a1 
~.·[U;i 

Set.adiUS'l.b'!teUt (ri~~l~~ju.."Iti.ficmaw (.k.f~rut {l-l.li 
.s~ {;qj .. . ' . . 

Sigaanlte tine [6.11.1}· 
.so'{~ (II' 

S~~ ~.~= {11.11 
. •• ~"'" :r...:..:;. "1 
"'-l~.~~ ..• 

LS~~'~~~Cllly (11.6) 
.sP~-(llr.~1 

Tible\id~ (7.,SJ 
.Ur.fiit1ci (override) [1lail 
ijb{~:;i'~tenlS (IO.I) 
.!C:cl¢~i1·~ (tleve!] [WJ~_,[h~hl (~~JJh~.~ :[head411~l" 
Ta.blO end {i.31 
• r:a~':": ~~:.. 



""""'$ W~ It/enwaNiwtt .'rI«1W 63 

tH Table bader (7.,3) 
.m [NJ 

n. Tide 0( mcmormdum (6.ll 
• TI. [c:har&inI-case] [ftlina-c3Se] 

1'lwI TedmH::al Memormdum Dumber(s) (6.3) 
:rM (Dumber) ••• 

TP- Top-oC-p.p macro ('.Ill 
.TP 

TS Table an (7.3) 
.TS [H) 

tx- TabJe-oI'-c:cmtents user un (IO.l} 
:rx 

VL Variabie-item list sun (5.3.3.6) 
• VL lexl-iDdeDt [mark·iDdent] U1 

we Width Omtrol (11.4) 
.we (fomw] 

IL SIrbIp 

The fouowina is ID alphabetical list of strin& names used by I'WBIMM, aiviDa for each a brief 
description, section reference. and initial (default) value(s). See (1.41 for notes oa seninl and 
referenciD& strings. 

BU Bullet (3.7) 
1IIf#:. 
110# • 

F Footnote DUlDberer (S.l) 
IU'O# \u\ \D+ (:p\d 
11'0# \v' •• 4m"\s-3\\D+ (:p\sO\v' .4m' 

OT Due (currem dale, UDless overridden) {6.'.1l 
Month day, year (e.", January 22. 1980) 

EM Em dash saiD&. produces aD em dash (or both fll't#1Dd D'D§{3.81. 

HF Hadma foat list, up to sevea codes for b.eadiDi leYeIs 1 tbroulb 7 {4.l.1.4.1l 
3 3 l l 2 2 2 (all undertiDed ia .rqI. IDd B B I II II ill rroI) 

HP HeadiDa point size list. up to sewD codes tor beadiq levels 1 lhrOulb , (4.l.l) 

RE sees Release IDd Level o( P'WIIMM {Uoll 
lteJease.l.t:ve1 (e.", 15.103) 

Tm Trademark suinc places the leams "1'M" ODe baIf-liDe above !he tat tbal it follows. 

Note tbat if' tbe released·paper style is used., tIleD. ill addition to tbe above striDp. c:eruin Bn. 1000000a 
codes Ire de:fiDeclu suinp; these locatiOD saiD&s are Deeded oaI, until the .MT mec:ro is called (6.11. 

m. N_ .. JLeaUaaos 

1b.is sectiOll provides aD alpbabetical list of reaister DIllIes, siviDa for each I brief descril)tioD. section 
refereace. initial (default> value, and the lepll'lDle of values (wbere {m:n] mcam values (rom m to II 
iDdusiYe). 

Azrt resister baviDa • sin&le-chancter DIme can be ,. f'tom the command liDe. AD asterisk altlCbed 10 
• reaim:r Dame iDdicau:s thai thai reaistcr CIII be set OII/y (r0t:D the CII)!IU!1atId tiDe or ~ the P'WIIMN 



ma:ro de&.itio~ at: re3d by the formaCt=' (2.4, 2..51. See {IAI tor actes QIl ~ IZld refe~ 
re;iSe:'s. 

A· }Us the eEec: of invokill$ the .AF ClX:'Q w;tboQt U1 araumC1' {2.4J 
0, (0:11 

All Iahibits I'rintilll at author's locauOr1, de;araDeDl, room, ICci eX%e11Sioa in the "from" portion 
~ a memorandum (6.11 

o 

De 

Os 

I, [0:1) 

De.dnc:s t3Cl~f<Ct1te1:1U and/or =ver-sb=l aDC:"OS [2.41 
0, (0"031 . . 

~C'1 type (0riiim1. ORAFT, e=.) [2.41 
o (OriIinaJ>, [0-.3) 

Contems leYd (i.e., level of he:1dinls saved for table of caa1eI1ts) (4.4) 
2. [0:71 

Oebul tlai {2.41 
0, (0:1) 

Oislllay eject ~ for Qoacinl dimys (7.2! 
0, [0:1) 

~lay fOrmal ~ for btinl_l.a?s (7.2' 
'. [0".51 , 
Static dislJlay S'l'e- aDd pcst·S1*= (7.11 
1. [0:1] 

E,quaUon c,c=ter, used by .EC I%IIICZ'O (7.5) 
0, [0:1l, il:zc:emented by 1 for ead1.EC c:a!L 

~-ejec"jOtl flq for hadinp {4.2.2.11 
o (no eject). [0:71 

FS Rlure counter. u.sed by .ro zmao {1..5J 
0, [O:?]. in.cremI:nted by 1 for ad! .ro c:a!L 

Fs F~tt1ote ~ (i.e., s;acinl be~ (OOCDDCes) (SAl 
1. [0:1) 

Hl·H1 He:u:Uni c:cunte:rs for .Ievels 1·1 (4.2.l.J) 

. t 

0, [0:11. im:n:mc:nted by .H 0( c,cuesvc-c!ju& level OIl .RO It" level givea by re&ister Hu. 
Hl·H1 are r=et to 0 by my beadina u a lower-aumbeted lrlel. 

Hb H=dina breU level (after.H aDc1.HtJ) {4.2.2..21 
l. (0: 71 

He HeaGinI c=te~ level tor .H ami .au {4.l..2.JJ 
o (no <=1te:'ed heodin~). [0:1} 

Hi Hc:Idlnt temporary indent {alter.H md.mn {4..2.l.21 
1 (indcm 3.1 ~ph). [0-.21 

fb R=c1ini ~ level (after.H and .HtJ) (4.2.2..21 
2 (~ oaty after .H 1 and .H 2). [0:11 

Ht H=dins type (for .H: smale or c:onar....,.red numbers) {4.2.l.SJ 
o (ccacueaated aum.bc::s: 1.1.1. eu:.). [0:1) 

He:adint le"Id for UDDwnbeteci heKtint~{:.:ri1J1·'I.csi ' . 
.2 (.Ht1 u U:e 2ma leYd as .H 2). [0: 7J 



Hy 

u 

p 

Pi 

Pt 

s· 

Si 

Tb 

HypilemtiOl1 control for body oC document (l.4) 
1 (automa1ic hyphcmtiOl1 cm), (0:1) 

LeD:th of pq: [2.4) 
66, (20:1) (Hi" 121:1J in lIQ6')23 

IJsr iDdeDl (5.3.3.11 
5, (~1) 

Lisl specin& betweeD items by lnd {5.3.3.1}' . 
5, [0".5] 

Numberinl style (1.4) 
0, [0-.3] 

Otfset of pqe (2.4) 
0, [0:1) (O.5i, [0i:1) in rro.6')2l 

". : 

Pale number. managed by PWBIMM (1.4) 
0, [0:1) 

P~ indent (4.1) 
5, [0:1} 

Parqraph type (4.I) 
2 (pancraphs indented except after beadings, lists, IDd displap). 10-.2) 

Trd default point size (2.4) 
10. (6:36) 

Standard indent for displays [7.I} 
5, [0:1) 

Type oC "",1 output device {l.4} 
o. [0:2) 

Table counter (7.5) 
0, (0:1). iDcremeDteci by 1 (or each .TB c:a1I. 

UnderliDiJ:1& style (nro§) (or .H and .HU f2.4) 
o (contiDuous Wlderline when possible), (0:1) 

Width or pile (line aDd title leqtb) f2.4) 
65, (10:1365) (6.5i, [21:7.54i) in troff)ll 

., • t.., 

1tz1flllUJl 1-980 

23. Por 1ft#. __ ¥Ii ... 11'1 ...... ·aumbers '*i*CiiiDIi4tt IiMI or ~ , .. "II: ror IIfII. me. ¥Ilua IDUIt·_'~ 

.' 

... 1Il0l,, 




