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OPES Fofich)

L EAES
CWEB o], ed FHoh= thaa} 22 AE0| vhetd|,

ASEXL CHAE  E= AEXN(pary,...,par,) CHAE

—~

|

9] 5 WA|e] 9ol ARt} 2E Alojolis Izlo] girk.) o), edl: CTANGLEO] Sfal #define O A2}
She Axje)7] Waols Wk, obq AWt T, CTANGLES] Ofsh YhEoixl C wjelo] W $lof Zejsich
o] ‘o’ 2 AAshs MR ol ofe] Zof AMA Lhg 47b Qld), CTANGLES] Yobd| 2t Zo) e
U dolFuE, ¢ dofoly shRo] 7 Bo) B8 uisdlE vt Havt gick. W, ojufst ol
urjo] F7RolA] ‘od’ Wi AHOlE ShX] ki CYlofolx] A4 #defined AN AR HOIE B 9o,
1 ol cHEBS] TR} oflel, © MR Fhn, 1 49 wiEA uisdlE oS siolok S,

r
.

BAE3 44

C 3 ol FAES YehlazAl 5P, B "5 o]85H Hrt. CWEB HYoMk nRrix|e %A shE
Hoh o, A ‘@' = ‘e’ = sfloft AltiE & 4= Qlrk. (AHH eew= CWEBS] o], wAE ollA AN 4
U UL Wgofoltt. CWEB 2] eofof thsfiAl= ool ARAIS] AmE Zolrt.) FAES: HE=A] 3 Eof] Qlofok
gich. 3R] 9ko, Fo| vi= 3o WiEiHlE golFolof gt

= wAE TE7] SR dojolal C+ eI dofolr] wiiEe] 1 Eo] 8%t 16X e
Hholl= ofrte] zto)7} Qlrt. TEX-2 * o " & ol8allA 212} 8 %l=e} 16 X5 *lUFEP C+ 03} 0x & o83l
CWEB> TEX¥} CE X7 E9tskal Q7] uhwol] ZHAe] FollA] ZAke] 7S AMSE 4= TS siett. 1A
CWEB 2] C B)IAEo|A| 405 = 47| fI8liA] <040’ 2fal P, CTANGLE> “ITi= C qu°1o1] HA}Z )1, CWEAVES °40
olgll &sitl v|3 HPHO R CWEAVE:= 16 24 C AR ‘0x20°2 #200 o]glal &3t} CWEAVE-S 824
OoJHHE ARESIAL 16 M= EARAIE ARGSlA L7 | wizol] wAollA 1 & ShS] At o Sk e
341, oJE ul|e] TEXFoflA] 8 X4=e} 16 114> A5 Uehd wii= 1104017 Ei= 10x20|" 2} Zo] dsfiof gt

wm
rir



N

CWEB ARSX} AZIA| (B 3.64)
o]

CWEB 2] T&o] (control code)= A WA EA7} ‘@’ ¢l F2Ake] 2oz o]fofXct. oju] Qloj|A] ofg] HHolE
5=t oAl CWEBS| R WRolES AAZ0laL AA|S] ok AlRto] Hitt

Srom el WelojSolH Welo] thao] et i ool BAES 1 Wl ofn TGN AeE 4
V=R ARt L2 ¥®ol7) in limboojli ARSE 4= Stk 24 555k, T'= TEXFOlA, M = S7HlA,

Ot Clofiior 7o A1) el MG 4= Qlrks 22 ek, HA9) 420l 312, 1. 1" k] oS
e 97 ojolel A2 Uelch, HUE - 1 YolE AGTOE A HA) AAS nsk S chae] kot

A} ke e B7o] AAEIchs 2L ojulalet. web Wae] o, thée] Lol [LTMC — T)7} Eake
HR= o] Wefofi= in limbo ok mhele] TEXE, S, C lojRol] AMEE 4= QL o] WajolS AMgabd, e
alele] TEX Y7} Albeicks ojmjolet.

G dlollz SlolH e A5 Slol F A1) O AL U 4 e, 34 - AlgE 2 (restricted
ones) & UEHIEA, © F4HE <kl 89, ] ol © BN Rl 43 9 e 5ol o) B3
&5t} 2R = H-I—F C 3 (inner C contert) & Ueh=d], ool &3l= 273 olo]| Q)= ¢ HAETV}

a9
TACIL, ojuf ‘| ... "= AR ol AR&E ‘| ... "= dFEAul, g2 A3k % W e )L e
Atk gREe Ml Lo+ = A sk Sl 09} B o} el HeelER olfol s Bl
AeHe (restricted) FHgolek= S=olc},
CWEB Hols Aoks + £ ‘@ 5 Al U] gk £217h 7137} ohd dupdlel Waol5-2 CwEBo] tha
B2 1R o7 mi] ed9} epi= 2o WEolr} Foh o] oA ARl ok Aol
0@ [LTMCrc] % 7|7} 285 o= shio] ‘@' & Uehdith. o] Mol mE sholi AM8al 2 9l 9olst o]
olc}. o] o= & CWEB T} Yol oW 42 UERd uff AREECh (o], levy@emath.berkeley.edu).

ohe Wols ARSI the|o] TEX R} Alafsct.

oL [LTMC — T] o] @eols Apgahel Wmrt ohd Aje uhel7h Aasic Wiz gale] &, 8]elel (form
feed), %9]  (end-of-line) £4} 5o @ Theel & 4= 9lar, TAEE WKk} 2e HHE Lhehiict

ox [LTMC — T] o] Weols A3kl Al=g i ulcl7} Atelch, W njrjis Qo dwgizol, o2 u}
FI% offol iz e chiteh olcfolck old] Y viclis AR E 2, 2 ARE o Sigo] o A%
Theolls WkEA] uRIEEZ) Uelof Btk @ 4= Qlowl o] AjEel TEX o] WolSe AMg3HA| slolof Tt ela
CHEAVES} CTANGLE: ol Sjol vitpel, BLjelo] « o wA] Aokt ke o] viss Zejal) A8}
SUEE o] offl ik AelEln QeAE o 4 Itk CUEB Telolq R WA theds th, = 1
u qb WhEA] H}ElOMOk gt

2ol o Thool » B 5215 WA M niele] “Zlo] & XA 4= Qlr}. o] Zol= AA| Ee o] Fo|

SlolA] HA| S vlcle] Al 918 ehict, 2 ele] HA5) S8 are2 Lkl 1 vjcle] AEL
Bajo] F& ZBm HAET 7 urjo] Zols —1o] Hr}. o} Aeld T ulriSe] ol T I,
TSR BN Solar]R ok Urhich. Sels7h wol Hul 848 1 uhrlis shg] ulrjeks ol
o@7] utlol] Zlolg Fol Bl Solzr]S s, ule- 71 meoge] 728 nrt weks selat 4 ot
2 go] A whs BE ZolS 0.0 shyl Frk. M nhrlis A AR Holx2 trehbzd), ik o)
Zojg R 130 2 S shyl Al Holx7h ohd @) 118 4l Holxjo] Lehdc.

2} it o] Fholl= o2 i) wiaz Ao, oS0l A glo] & 4= Sk mlAE Aol= ed= AJRRSIaL
Aol of Fi= 0sF ARSI,



8 CWEB ARZX} MBIA| (B 3.64)

d [TM — M] viAE o= ed 2 ARSIl TIrhkge] AEA L 9ol kol shehuel= FAdolal uprj4te g ¢
EIAET} LR}

of [TM — M] 33l Aok= of 2 ARt o] Hgol= AdApE C BAEA AM8E u) 53t meoz 29
E|=5 CWEAVEES X3dh= 92 gt ul Aojo] UnkaQl Feji= ‘ef [ 1 0]aL, Flo]o] /x 9} /2] A o]
= 3= Utk o714 13} r APERlo]Th CWEAVEZ} 919F =2 olE RhH, 1 r th%0] 3t} o] WHol=
CWEB L2 1em7} ZAINEe] Hlofel BQlS REEIAL 7129 C dofolE9] 1 7152 Ul sk & 7831
A 4= Qltt. CWEBL ‘int’ A9 C 9 dofolE #2 28R FAIR wehy] ZRIeu= 2J4lo] Thsoldl
tlofel BRQle C 9] oflofojA |y FgFstetal CWEAVECA UelE o, BiE o] HolE *F%EL 4= it} E ‘error’
L ‘line’ 22 ©ol= C o] AA |70l S ourt lou s, CWEAVE: T1 ©olEE C 9 dofoiel 2
WAoo g oE i, errory lines WEE AMGSIAL 4O, offje} T2 WAl O & CWEAVEOA| deFof gith.

@f error normal @f line normal

Rlefol] o] el Al@al TeX olehl, Auia) 12 X Weolde g}, 0| 5w, cvEs el o]
‘ef foo TeX'7} “OID&, AE7} foo+= CWEAVE®] CJslA] TEX I}Uo] \foo 2 Z2Hr} wefs T2 =
\foo7} TEX ] 45 ol AMFEICkT 7Pgati 1Ae) oule gelaob stk (1] el FalA TEX
HHolE s ], U2 x2 HEE Y, g 7]|E= X2 HEEER foo_bar+ \fooxbar = HIE T} =xje}
71 8] thE HARES ofE WSk glo] IdiE EYETh. 1A O FAES WEolY YRV ozt R ol
wefa|EER (IRt AdF 50, ofefiet B2 2

\def\x#1{x_{#1}} @f x1 TeX @f x2 TeX

x13 x25 21 3 227} obd a1 I zp 2 TH=ELE)

qoko]| o] EWSE AlHR} ‘make_pair’ 2, AEA}F -2 C++ == BZ3] (function template) A3 FHF%Ict.

d|E E9], ef convert make_pair T} ‘convert<int>(2.5) 2}l & 4= =4, o]ZA sPH, << >7}
SAo] HEsa 905k o ¢lo] ARRE 4= Qi)

3} 71A] t}aiel AL CWEAVE: typedef 2 A o)E AHA= of|oFo|2 715:5}7] wjio| CWEB 2 Iajjsl=
ol QloiA =Bl HolE & A2 IrhA| BWA| ¥t

@s [TM — M; L] =5 o] Heo] ef e} 2+ 7|
ulelo] Z851A| ok=t}, uRR|Z FHol| ¢ 9] F4]

Cheo2, tpt] 9] C olojiftofjA] AMgEl= ERotes ettt

@c @ [TM — C] o|20] gl nir]e] coojil= ecE A|ARBH}. (E= epE ARNSH=Y], o) “Za 13" &
om|sar o] &2 = Jujo|t}.) CTANGLE o] o] taoll hew= C BAESE 3&oA AWt EHE, 1
2} gjA L2 EAES gkEr) CWEAVES TEX Tjlo] ‘ec’ & e8] ohett. a4 TEX 715
Sh= CWEBAE 7IWEO= k= CWEB S ThEalA} S, olF Ql= v ] et 93| @cE gojof
Sh= 21 94| Holof it

o< [TM — C; Cs ] * o] B thaolkz vt ol (e ol Ae tiz e 23 38 &= e #agke]
Fol) o] 2ot v ol TEX H2E7 @31 @> = 5 Wtk A4 e<. . o> /g4 o=e C 4ot
o] ®gol7t sk & ol 2ol wet Eerint.

<7} T oF M ol AR 1, o] WPok= Fuet Ul it o5 dA mitjof Blgelat, 21 it

CAARE AAsl=S jith. @> tFollis REEA] = E= +=0] LQof it}

52 SHARE, o] WHolS AMGSHA CUEAVE: HoJE TEX
2ol & 4 9k, 72 i w}US tellA] At




CWEB ARSX} AZIA| (B 3.64) 9

C 8P4olA], 0<iz o) Q= ufrl7} ARG EIts 218 7RI}, 3 o]l Al th=, CTANGLES] OJshd 1A)
C FE7L ARIETE oS Ws] 91t ke, 2%t uhr] o]F theol =7} LheRl, CTANGLET} CWEAVE:
ofle] HAIXIE Witk dfuFstE =o] Lherks AS A= nhelzh JOlEhe ofulols] whiolct. ‘o e<. . .0>="
7R3t (foo) = bar 9 T BARE WEA] ALGSIoF Sk, = FolA 3 Z Hglok Tk o714 (foo)
oleis Zo] oflet ApgE Holct,
nhRjERo R, Y © 3 (%, thele] TEXe] Gl ... 10 o] Eol, SR ol o<.. .0k o]
J42 v} QUG EICRE A olulgie, CTANCLES: olo} 22 715«2 AR

e e

o( [TM — C; C; ] = ulf] o] o(Z= ARG 4= i}, o] 83017} = oo 3t u}

U3} Zt}. CTANGLE> @(f00@>‘1]"— o5& 7H Al 9] C FE55 fooths olF9 YR St Aot

o WPHS FalH Shtel CHEBSIA ofe] Y TS U % 9] <T4ﬂ Ao ad 5

SYeiA] ¢dal, 22X CWEB ¥}Jo| CTANGLEC] o8l Hghel= .c upojit SHFth= Zlojt}.) o] ®o]

8o AR b A9 HlE WA A 91 CHEB St} 9 2o 0E e BESS ot
S ke et Aol & e B Foli maagel dos 2 ol 3

CWEB T2 328 4 mlle B2 3fv] s gAE 355 3 4= Qlk= - f-gstal Hafgt
7]%50]t}. @(bar1@>2} @(bar2e>7} FAlo] @<foo@>S ARES 4= 917] wjHoj, ]% } spte] w7} ok
ofe] 719] &2 adSol & 4 Qirke A AlsioF gt

h [Cc] ©] 1113401—‘;— AMEBHH CTANGLES HE ulr]9] Z71oA Aol mja2E58 o] o7t AReE -9

#define THER WA C mjle] W 0] 7BE). o] Wejole j=E HelSS sl HAS koo
SR A2 1 SlE] HUS cheel o] Helols: Agab Ele}

thgol et ol “gy HIAE (control text)” 2= A AvWsk=tl, WE BIAELE wgolel ‘@>’ ALl

S EAES Tleich Flefk AS ‘0>’ uhEA] Weoleh 72 Fo) dolo BT Aolct. W EaEe] gl

AeHe (restricted) o] Fct.

0" [TMCe| » o] Wlolo] W BAEL ¢ mzse] AUASAY Al 2lase] Sojtitt, o] elams Al
A 2o YeRdt), o|& 591, “system dependencies” & AiQlof] WO H, ‘@"system dependencies@>’
e qletshd et

0. [TMCd = o] eole] W3 gass Mol EX 2B 2 U,

@: [TMCc] * o] Wole] W¥a BAEE Aglof| TEX via= \9'7} Hol= Feiti= Hehtet, WA= \9=
HEEA] ARo]| 7 ef=|of Qlofof it

ot [MCd * o Weo]o] Wel BlAEL TEXo] \nboxe] Sol7bd 19} o]$ehe ¢ Eea o} el
CTANGLES. o] 8 SlAES 9has| PASHAT, CREAVES. clofsh Whios o] Wajol2 §83k] AMadic,
1% 5ol, o] Weols olgaIN C F=of ealo] of9:e] 71 “size < 21579} S B FARE 1S 4 gz,
o] FAFEL ‘|size < 20t$7{15}$e> |’ & YHH A 4= Ut

0= [MCc = o] ©ggole] ¥ BAEx ¢ 2ol A} |2 (verbatim) FAREC.

0q [LTMCe] » o] Wejole] Wl BAEE 27 CHEB 528 ghe ARSI feishs 410001 CTANGLET}
CENES. o] i HAES B1s) A o] el 055 olgsi in mbool £ S S
eqE ol8six 4 A2fsle A-f-ofl AR E}‘—E— 3P7W = C ZAFEOIA ol U] o= 250 W S

e w290 o] 4% g ol she B/t el #ol WA 9k ) olyeb

>.

O
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o [TMCe] + AdApt e BAE Wiz glof 01’ S 2o, T AdAL} We BAss] sigle] Soj uf, 1
250l ARGE miy WEof WEo] T1ojiin), o] ol AEAPE AojH uit|QlA], ARSE miHIAE ET
8ol ARgET & SAF A2 of|efoiut APEARE AQlell So7HA] gh=dl, & 24 ARl iRl WEo]
T1ofR] AR AlQle]l SoRitt. o AEAP} C FECA AofEA Lt AE w, CWEAVEE= AFEC R 0!’ S
golzr} o Sol, theTt 2e Holg s,

int array[maz_dim], count = old_count;
B array 9 count = AREH 02 o] TojAIA] ARle] Sojkch. dlof, main(int arge, char sargy])
o 25§ 49, typedef HOISE CUEAVEZ} Uobq A[§0R Wae Tojer). mameklo] g 74
i Aol W0l ARKES RolstA] QAR Siofel 1 ElglEel gael Bl Aol ‘int arge; char xargo]);
[} % mse] waom golsigich, Melo] o] 1ol Solzick. webd, E3] ARgE Aol

enum boolean {@!false, @!truel};
18 A AT U S HolTh 9 A9 01 2 SR AL ke Wi,

AjQlell Sofd wj 7|2A o2 Ee] oA ¢7] wiEelt.

= ©

Che-0 CTANGLERIO] AMgoh= WRols o=,

@ [MCd o] Wgol= cWEB Y] WEBolK Hs] ti2A| Skl whel o] Weo] ARl FolE 7]&olok
gttt CUEBOJA =, wAHES] o7t 191 Akl ASCIL SL=e] 3idshe 10345 Whsoldict. (o, @’a’ =
97=, @\t’ = 9% CTANGLEH}.) o] ©oj= H| ASCIT H3rElol|4] ASCII 2 AF5sls A5 weart &
wf AbgE Zolet. Tefu SRS <ctype.h> oA EAA] P ZRIAHYSHEE B Gloj o] WalolE
A I B

0 [MCd] o] Btz of BRole] ol Sz 2ha 2olA shtel ¢ =S thaoldct. ofust
HHEETE o] WEol® At A Ak St

01 [L] CWEB ZRIZWSL TEX EIAE QoA o] Holx] ob= w9jel 125-255 5] ¢Jele] 8-uE B2 3=

AR = She SRS 7HAIAL Qloh. TIEfRE ol HolA| ths SEE ARl AR 4 9lal, ARjol=

o

wlSol} &

(i

C meoIRe] RS ST 4 QT Z1 ASCIT 52| ot 5 slold 9 Hele] suE mEse
NHE 22} (accented letters), H]-2}e] Yl ZAE Sa} fSH), 183t B S0] AR o], SufE
C =5 A7 $18llA] CTANGLE-2 159 3#= ASCII 24t &2 dupl F=L) 8 $gksfof gk}, o]zt
HELe W3 (transliteration table) & B34 o|FojA}, WHEhE 7|EA o2 BEXYE XabE ASCII Z&=
#ab o] AFAZILE. (714 a &} b= 16 = s2xjolaL, a > 89]t}) in limbo oA @1 ab newstring *H

JJ5lH, CTANGLEO]A| o] £AFE newstring O & vMlal =& o4 == Zlojth. odlF 5of, 24 4 Y
ISO Latin-1 F=4= #FC (F+= ’\374°) ©]3l, CTANGLEL o] F=7| A2 A{rhH, Al ZAARE] XFCZ
HRECH BH el fc uedhal SHH, 11 AT thAlo] ue 2 HARHEICH

CWEAVE: 8-H|E #ASS oRfdl WSk Qlo] o= TeXojA| Hich, T2=s TEX-& HHEEA] 255 Wk
TH7E E=ofQlofok gt vkl Ale] BE H|EE AMEARE A4l 1R9] Eol® thRaAl githH, TEX O R
slole 1 HE HEE BAE 2XE S stojof gty 9] ¢row, AITke] 8-H|E FT=5S TEX O
“active” FEF WHEEVE, Qo] e @ k= 5 EAE 7L Sl 2ES ¢lolEolof st (TRX HEo
\it 2 AeE S5 AEAE Uetlis 282 ARgHr) JAlo] ARgSHE ddol= 2% CWEB ARSAIE $135t
=22 7|27} Q] ERls) Het wek, efet miaR 7|27t ¢lal, Wale] st AR whso] Kt

o

m



CWEB AIRX} A (BE 3.64) 11
oheof| el wWado] oyl A (o]23}0d, ‘@, ‘@/7, ‘@l’, ‘e#’, ‘e+’, ‘@;’, ‘@[’, ‘@]’) = CTANGLES] THEo|yj= C
=2l obel Rk mIX|A] Eoks ASolth. o] Walolse B4t BslelA] Hiss] CUEAVEZL RSl
C S BAZ B7] $7) shot] ol welofSolc CUEAVES] UPgEl B4 29w nje Foby wxow
20l C BAES B U 4 9. AT, BE A9 o Aushs 2L ohch dUsHA, wia=L i ofge
EPH GAEY] AREE TF 4 glolok SHed], T UREE 09 BUS mEA g SE Q] ujRelt), v
OWEBO] A1 BHLS A1) Tulo] Ub| 48 4 Qls EE AT ShARE, 424K WAL ek CUEAVET} A}
O Xshe 2 AAIF] AR Telw R CUEAVEZL 3 i gle] Usks iz vt Held
Aolmiz, ghalo] 24 el Ae Tul B7E U A A9) g1 ol

0, [MCd o] WHol CWEAVE7} Th5oTH o) olof] AHe: 7HAS Yiert. o 7HAL o8 Sof, 5 A} A=
2ol 9l 5 Abolx] oRe WAlOR TARES A8 W Basich

o/ [MC] o] ool CEAVE7} HHSoldl C S= BAfolq AR & upEe 8 749o] A8t 5 uHRe 99%

HEES S ZEIRS g8

O] Yot g ABOR E ol e g xRl LRy &
ofsial] 418 Fo] 9k Zolek. ufe] o] WaolS AN Fck. wekl 2 vl shardt sk A vk Fo
FARo] Lhrh, F4% Hold] £ vHRE 7] SIS ‘o/e, & leisiof Btk

ol [MC] o] Wol= EAA] Therld HEHoR & uhEg 3 v ATt o Sof, tlalio] Sulo] v
71 79l o] el 01 & WA ZHHRE o] TEXO] 2ol ofsi wSeluls Zlwrt 7] £3 2z gle)
we] BRoRL ¥ £& BAS WS 4 ot

o% [MC] ol ol o/ AY WO F M of AUk @ 1A e WE & VFE Fol 1 A
opke] 74& ks Aolth, elg Sol, Teag Ty o] gl AES IFOR sl ste] 1 Feig
oRzre] ZkZo] Qlrhd, ZRTW A5 WIE F3 ofishIE 48 Holr.

T Ao w4 Aoloh B4 AR Ajolol], 4191t Al Aolol Zo] Wastd, ofu} o] Wolg ul

o+ [MC)] o] Welol Eugh o] gl T, CREAVEZ} dob X505 % uHishs A1, o2 5o, ‘else’ Hlz
oF A1 22 Afelol 2 1R Aol TS Slek. ifelse TG T Bol| AL AL Ao ALS
slek. glofol] 3io] A AlEls ol fo+ ek qlelste, d BAIO) 3 WA Bge o] 9= wael
e 2ol A7|3, B AR The 0] ¥ 2 Uk Solx] =ik

0; [MC)] ol Wejols BAE 27| 7] sh B0 Au] 2Eat Zo| HEho, T A Aln] 2Eo| ko
olx] SR=rhs Zlolth. oS of, YA o] BHelE C T SlolA] AMGERE it o} Fi} ujAE thao
AR % Gk off mheub AR ofe] 2 FAE lolw of WalelE AR ok B SHAlskAc.

cheTt 2 BHS Azte) wA
if (condition) macro @;
else break;

S macrot BER Eeel ofe] Bgow © ujERet s, off FgoR @ ujazst A8 o,
USRS ol © Fijol W) Skt o] Yol olgshd T3S a4 i,

e[ [MC] @l1& =z}

€] [MC] CWEAVEZ} & Ao ARG T2l EAE 9o of. . .el 2 Feiket. (o] HHoks 74-foll et
A EPEA TR QIAlell AEETIE Bt E= ofefiet 2o, ‘ele]l’ & o] 2UEE Adske 7l

A ol 9% e Alo] Yoz},
int @[@] (x£)();
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wloF 187 ShA] QRO CHEAVEL 9] AWES Ct FaA] fint(xf) o] 3 W@ Rx3} £ Zol) &
T2 o, ¢ TE o] A5 WY #defined ARSIIA B ), T2)n Ao} AjaEw Al u of
weols Algslat.

#define foo @[(int) (bar)@]

g2 WEolE2 CWEB Qg Aefsh= Ewolselth

@x @y Qz [change_file] CWEAVE®} CTANGLE-2 web_file™} change_file®|2k1l Eelv & £79] ¢ #US &
o =S YARIERIEE. 9714 change_file web_file oA M e "Hiﬂg Aso] k. o] & mhds
sto] 71 wkdo] A} CWEB wRdogfal B Zolth.

o] Wgol7}t s&ek= WA thaat gtk 4 9k (change file) = 071 o9 48 52 7KL Sl=dl,

4 L ‘ex (old lines)@y (new lines)@z’ 2} 2 FE|S 7HA] 1L e}, E4= HHo] ex, @y, 0z= 22X £4
oAt 2 4= =t BEEA] £ A WA A EE AlRREojof slal, 11 EoflA] §f P40 ZFofA|al
U= FAIEL. (old lines) 2 web_file WO = S5 A& AX|s)oF 1AL, (new lines) 2 07l o}A4k2]
=2 =R, 99 old & UAIE S52 HdEh. 8 9] “old line” o] A WA E3t FEs] UAJSh=
web_file o] Fo] WHE wjnich, 44 Y] U] thE S5 HHEA] dAstojof gitt

T S 2 FES /\M A WA = ok, R 8 s Foll, ‘ex’, ‘ey’, E= ez’ = AR

] %= del9) 7] S 7H 4 loh T1RfeE S5 Aoy A4S "L QlofA I FAIEE E0lA,

ol B0 AL B 250 o

ol ¥ F5e] FAS Yo Hoke BYS Thazt B2 ool AABEFE HFele). S vangle.w FE

weave.w = tex.web@} T2 ukAE CWEB mpo] Q11 o] u}d ZA|IE 4~481al AL, A 24 AlAglofA

O]t

14

CHED S WEoK) 49 ol FSHES 07| ik e el BT WFE Bark g o, 7 9
SEEE Fehlo] 4 AL WIEL F9oltk. o] sk, 22 Akge] WA wAH FES e ),
el 1 She1E el g IR S Sick, TalA) SIck 479 sielo] AR EAeicke Ao 2R
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L>=7’ L==77 91 7’ 4&&a7 ¢<<7’ (530 Z']_Z']_]q_ ]’_‘E zo]:% 2~ o]]:}_ zTa LJ'v (y 4$a L<7 L>7 =’ ‘V’ LA7 ‘C’ and
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3.CWEAVEZ} WOl TEX utle 3 Zof Zdf 80712 AP} E0is SE52 Uth TEX HAES EASPY,
71290] & v FAIE BARECE 91l 2MYS off | o3t ANt S1A] =T, CWEAVE= TEX 4] & &
ool AAA WA o] 17 QIAlalA A Fo AR wimpct & JEst Aol

4. C AEE “AERA] (bottom up)” HA2 TEX BlAER HMeket) AJgka] Hj= € 9] Z17ko] B8 “ILE (part
of speech)” ©& o]7]|31 CWEAVE S| Aol A 5 f2]of wlebr] 11 A2E5S ZAdlsto] A4 o 23k & 2=
TRECh 7hdeh ARt g FE ALS 915k Heh 12 vil= 22 T1A] CWEAVEZ} FARsk= 2 7HA] SlAINE Hi=
AOR ZEshct. 1L CWEAVEZF @A) C HIAERRS tF= Zlo] of7] wijiol] YukAl 1212 tha Exisict,
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o} W EIAEL ult] o]Fe] URI} ofd Ttk U= |7} C HIAEE FRARICH

6. A BIEA] AE9 @25 A7} A4S wjz|E|ojof gt T1A] ¢FO T, CWEAVET} ofl2] HIAIRIE HEold
Aot} 1eju} CWEAVE:= TEXS U Algh Sxtol] mhee|x] oA sh7] flsix] B9 oS Wae|al Alwegit).

7. CWEB 23S Tjw7J5leal sh=t|, C FE F YRS A|LJelal sp7|= Frkal skA). ol Ted] 1 A|elskar
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uk 9o R Sof sl geoltt. (o] Walol ojE Hol, dlolto] gl Eo) AAolA dloEut Zo) Ajapiel
oRzke] 7kAS 7] SIaIA] AMGEIT)) el Rk S Ao B AR 1A 7] S8 ‘et \a{-50>"

il

bt S gt
10. CUEBOA AME 2iZpe] Ak 11 o] Aol Gk, IEE a2y oS3 struct o] UFES
HASY] SIS H1E C7F S SI8ThL Sujeke, 2 APHAIE ANSSIIE o Eih

Z23 AYsp]

UNIX o]|4] CTANGLE-2 th&} -2 oz Algdh 4= Qlry,

CWEAVE: 9Jo} -2 oz At 4= Qlr}, wiek =7 1} 4= 1} (change file) & HoHA] ¥ow, 4 7
Z2 oA d (null) o] P .wet . ch= Foixl wkd o]Fofl o gle wioflth, Aso= E=t, 2%
e A A TRele 2R 4= 918 mie SRAL LwebE Eoji] TRA] A3t} dlE Sof, o] ‘cueave cob’=
A cob.w MU QjolEol Al Zlolal, T Ay} Aufsh, 3E71517] o] cob.webE ¢lofEolH AlERITE
A3} 7} o}2S AokA] erow, CTANGLES: o}zl 7o) o}20] ¢S 20|, CHEAVEL: .texS Eoli mjlg
AASHC} CWEAVEZF Hezo g vt Ao i w5 3k} L idx 9} .scen7| BojA] Azo 2 AYAJ= )

Zhk WA 2 Folshs meejuls AH4le] AgSHE 039 W EATM v’ S ‘cweave ~bhp’ %
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Aot CWEBQ] A Tkl Zoj|A] prod.wik= TUo] =1, ‘cweave —-x prod’, 2°]¢] ‘tex prod’
o Fo) T 4 Itk CUEAVEZ) of87] C SES TREAN o8tk BAS HELAS A

L gYs

U Ao T C FE ¢of ‘@ ec 02’2l YHshH Hrt (W o] 02= CWEAVEY} o= 4 AAI8] & 4= J==E
291 AL B Bha 1 HiR 29418 T WOl 00 0|tk oflg o, ofelel LS FEE CUEAVER
so9,

@ @c 02

main (argc,argv)
char **argv;

{ for (;argc>0;argc--) printf("Ys\n",argv[argc-1]); }

BUE] ST e QHEEe FES| e,

[...]

4:xexp ( +exp+ )...

11:*exp +exp+ int...
5:*+exp+ int +unorbinop+...
[...]

60: +fn_decl+*+{+ -stmt- +}-
55:x+fn_decl+ —-stmt-
52:*+function-

[...]

A WA £ CWEAVEZE C F=5 HmdAsks w $oll 497 #2318 281iths 22 onjshar, dA) o)zt

2 2|sl= £712] CWEAVEZ} ARR31= ]Eﬂlh “_:L% (scraps)” olgtal Eej= dHe TEX FE5S 7HK]aL Ql=d],

94)), ol T, th] erp, T T, o)1 Unla] ofdl shzh AefshA

4 ot 9he TSl A2 "}th (+ S - 75 TeXe] ATOR Lt bl Sl ) 4ot me

Lo ARG, + i B4 TR QXS Lhekdich) T1elw A 1114

] AGEL, (cp) = capol The 5, G0 Ago] Hx ek 22 Hokech, ol2ie B FAA 910
FE= AL SR (function) Folek= #tkeh A330] El= Flo|c},

CEAVES] 312, 12l C SEE 213 ofsfelol QA -SslEA 4eEAke el deie C S} B o %
of o} ye} HEl= A7 A7t 9E 591, Y9 T2 O304 ‘e<Argument definitions@>’7} ‘char **xargv;’
oiAlofl iear sijEAf. Z12{H CWEAVE= UP’J O[5S 1 Ted| expeial TS| wiitol thar Rte] whXIct,
T TEXANA ‘main(arge, argv)’ 9} 22 &0l ‘( Argument declarations 2)’ 2= He|2 &3 Flolc}. o] H-¢-
CWEAVEZ} g4l27) 5215t 4= Q)5 ‘main(argc,argv)’ Thaoll ‘@/’ & #5=ofof i},

CUEAVE: AR50 OIS} Tek89] 3 ¥ A Ajolo] oile] B718 Tt CHEAVE WS A1e o,
SO 0B FolH HAHOR FAE T wWekw B 4 9k, o] WAHOE B0 Yok Aol okl
QT ol B G 5 e, 1 hES offe 2t

int x;0@+0t}\6{0>
@<0ther locals@>Q;0Q#

‘o#’ = ‘( Other locals )’ tf2of k1o F7HS wh=t},
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Slo|uE|AEQL sloju=FHES}

CWEBo] HESJo|S st AR Ho| Bk 2% 7] A Aol B Aolch. A GHEBS] HjELEES. GHEAVES]
A3HE0] TEX 714 PDF 1+ (Portable Document Format) 2 47| v 4= Ql= 71552 7IA]L QUc}. 8iA
Adobe @] Acrobat Reader & o]835}H CWEB £A] UojA] slo|gaE Saldle] of7|A7|E AGEA 211 ZF &=
Qlt}t. o] EAL Mark A. Wicks7} 7J3E dvipdfmolel=s QF A4 Zg2jeio g 7131 EQJth. CWEAVES
o834 cob.ug cob.tex W Fol HES] WS TEX ATUL e o] ofufel, ofelel e WSS
olgshl SlolHEAE BAS S 4 9lct

tex "\let\pdf+ \input cob"

dvipdfm cob

acroread cob.pdf

(919 JHES 71631 =E 325 7H= Hans Hagen, César Augusto Rorato Crusius, Julian Gilbey oA AL
Bith) 91 W W o 4 o] Qe T8 ‘pdftex cob' 2L Bl EHIE cob.pdt S A& 4 lrk. o]
ajA= Han Thé Thanh ¥} Andreas Scherer oA ZHAREC}

CWEAVE®Q} H|3t 7|52 sHxut, 1Hth= & ¢ FE<1 CTWILLE 28 ZEa3o] Qley|, o] TE13e
CWEAVES] Hbx]o] W} & (cross reference) 7|52 & ¢ &A% 2o g WMoyt AR - A4
928 B B 1 W) Held 2o 7 4 o CIVILLE Holu 24 22 S sulg wEv] 9
448 ZEIYolIt of ZEIE OB 7l 318 4 Sl = Avsel 3, Diial Typography
(1999) 113 AhHRel 12|37 CTWILL ZZ2 7ol AAES ftp://ftp.cs.stanford.edu/pub/ctwill oA
212 25 o)},

ru{n

ng

HE A= CWEB doj= 2MJeh AR Z2I5H9| &4, CWEB AL 11 AA|] Aol ARSI
H=of Ael W8-S o] 77| AwEr, cwEB Za2 13| gt 7| gy} S e 4= ok

H5 B CWEAVES] Akl TEX s i%ﬂlﬁ}ﬂ %EHH Autde TEXE Al AR 9YE Aisial,
HE C= et 2852 97] 99

AP o] AREAL AT A= 2hgl BiFo) OME} CWEB A]*E“—J AREAL ““‘*H g HZ-2 UNIX o] make
fullmanual 8 95 & ‘1, 3 HHofli= o] Aol ¢ls #5 D, E, F7} ¢ §lon, 11 H5-2 CWEB
SASES AP 2 u}elo] COMMON, CTANGLE, CWEAVEE 7}A|3L QJc}.

A 1 —= T AR

T oH=E 2o

o F{F

b4

]/\E-ﬂ_,] AN

=



BE A: CWEB Z2 oA UG A
R2 AL Y RRom yuoe] otk 3 WAL CWEAVES} CTANGLES] BEOR A3l €158
common.w T}219] 12 15 uIC}SS W=l 4 Folth o A HAES HH AAS Wl T
oj227] Bo Hof 9l RE & 4 girk. Solry| e A AMAP} ofE)| She Alglo] CWEAVES} CTANGLE
EI90] C ZE=E oJ3fiskal QlojA] dopi] Ao m Sojr] T HY| £ mefom o] an fAES HYS)o]
A= TREolEth SHARE, AJSAE CWEB A mls A1 A & A9 Qlots o)eh 2 SoiT|E S ek
st

B

e
L 50
6 e

e} A WA= A g HEo)| jPEk= CTANGLES] WHEojW ¢ I = 323} CWEAVEZ} THEolW TRX F=
%ﬁ%om. vl WA= 2 &2 Aol

@ ZZA|X| |prime_the_change_buffer| = Z&El= OHE! 2PH0M CHS

OHal S=i2 2I6HA | change_buffer| & MESICH. £ mol U= I =2 oo
MOIX| ¢47| HR0|, |(change_limit==change_buffer && !changlng)lgf

H2 ZAME slofeict. =, 8 mUS O HUSU=X| Selhok

SIC. O] Z2AIM= |changingl 0] 1 Bt SEEIC mREA off

HAXIEZS E&e HoE Z0lct.

Qc

void

prime_the_change_buffer()

{
change_limit=change_buffer; /* 0| Z/2 X OjA0| BN=XIE AT Of AKZECH
o< mAoM FMZES FASIL AT |013h mlo| ZO|H |return|e>;
o<l =0| ofg mIEK| U |0'|Ef mle| Z0|H |return|e>;

e<|buffer| 2} |limit| 2| LIRS Ichange_bufferlgf |change_limit| @2 F7{2te>
}
o 3 ORIIM \.{eex} 2 ARl E52 3= 2o, \.{eoy},
\.{eez}, \.{eei} 2 ARGIX| °*°“4A1 \ {ee} 2 AREGH= =0| Lotz Zit.
(Rtek TJzfet HHO=Z ARECHH, 8 mlo| ARERUCh= RS SBICH)

< mAM FMRS FARIL ZAF0R). . .e>=
while(1) {
change_line++;
if (!input_ln(change_file)) return;
if (limit<buffer+2) continue;
if (buffer[0]!=’@Q’) continue;
if (xisupper(buffer[1])) buffer[1]=tolower (buffer([1]);
if (buffer[1]==’x’) break;
if (buffer([1]==’y’ || buffer[1]=="z’ || buffer[1]=="i’) {
loc=buffer+2;
err_print("! Missing @@x in change file");
@.Missing @@x...0@>

}
}
@ O{7|M \.{eex} C}20l LI*= E52 Z=Ct
e<Hl Z=0| o miyiK| ZA=Eofat. | Le>=
do {

change_line++;
if (!input_ln(change_file)) {
err_print("! Change file ended after Q@x");
@.Change file ended...@>

return;
}
} while (limit==buffer);
Q@ o<|buffer| 2} |limit| 2| LRSS |change_buffer| 2} |change_limit| OZ F7{2te>=
{

change_limit=change_buffer-buffer+limit;
strncpy (change_buffer,buffer,limit-buffer+1);



18 H= A CTANGLEQ| i3t Znl2 C 7=
o] Flo|R= oF Fo]x]9] Aie dgsl=, CTANGLES] TFESolWl ¢ &S vt girt. 13, 14, 159 ul7} 129
uhr] ko & Eof7t A (tangled) & EI5le},

/*:9%//*12:%/
#line 247 "common.w"

void
prime_the_change_buffer()

{

change_limit= change_buffer;
/*13:%/

#line 261 "common.w"

while(1){

change_line++;

if (!input_ln(change_file))return;

if (limit<buffer+2)continue;

if (buffer[0] !'="Q@’)continue;

if (xisupper (buffer[1]))buffer[1]= tolower(buffer[1]);
if (buffer[1]==’x’)break;

if (buffer[1]=="y’ | |buffer[1]==2"| |buffer[1]=="i"){
loc= buffer+2;

err_print("! Missing @x in change file");

}
}

/*:13%/
#line 252 "common.w"

/*14:%/
#line 278 "common.w"

do{

change_line++;

if (!input_ln(change_file)){

err_print("! Change file ended after @x");

return;

}
}while(limit==buffer);

/*:14%/
#line 253 "common.w"

/*15:%/
#line 288 "common.w"

{
change_limit= change_buffer-buffer+limit;
strncpy(change_buffer,buffer,limit-buffer+1);

/*:15%/
#line 254 "common.w"

}

/*%:12%//%16:%/



HZ A — CWEAVE Q| B3t Znt TEX F=

common. tex T}AoA] 2] Ho|A S0 FFdl= FES W3t Ao},

\M{12} ZZA[H \PB{\\{prime\_the\_change\_buffer}} = Z&cl= OiE! THOIM CIS
s S22 ?6iAM \PB{\\{change\_buffer}}E MESICt. &H oo U= Hl =2 DH|
MO|X| 27| mhRoll, \PB{$(\\{change\_limit}\E\\{change\_buffer}\W\R\R’
\\{changing})$} 2} Z2 ZAIE SoleiCt. &, Y OIRUS C} HOHSI=X =RISHOF
0| Z2A|XM= \PB{\\{changing}} 0| 1 UiZt SE=IC}.

2t ol HINKISZ2 Fefehil EnE Aolct.

0l

Bict.

\Y\B\&{void} \\{prime\_the\_change\_buffer}(\,)\1\1\2\2\6

${N\{{}3$\1\6

${3\\{change\_1limit}\K\\{change\_buffer}{}$;\C{ 0| Z}=2 £ mM0|

BHEAE MEE o ABELCH X\6

\X13: 23 mAojN FAMFS FAlolr o2t ; mdo| 20|H \PB{\&{return}}\X;\6
\X14: gl =0| ofd wWmx| ZusEof2t; midel Zo|H \PB{\&{return}}\X;\6
\X15:\PB{\\{buffer}} 2} \PB{\\{1limit}} 2| LHE= \PB{\\{change\_buffer}}2} 7%
\PB{\\{change\_1imit}} 22 2742N\X;\6

\4${I\H}$\2\par

\fi

\M{13}—,JH oM \.{ex} 2 AEGIE &52 3= 1P |1 \. {@y}, \.{ez}, \.{ei}Z2
AESIR| 2 OE‘W \.{e} 2 ARlsk= &0| Lkl ot (BReF TJ2fst FHOZE ARECHH,
=3 EP'OI IR=QC= XS SSSict.)

\\B\4\X13: 7 TRloj FARS LAl ZIHORE;
mlo| Z0[H \PB{\&{return}}\X${}\E{}$\6

\&{while} (\T{1})\5

${\{{}$\1\6

${}\\{change\_line}\PP;{}$\6

\&{if} ${}(\R\R\\{input\_1n}(\\{change\_file})){}$\1\5
\&{return};\2\6

\&{if} ${F(\\{limit}<\\{buffer}+\T{2}){}$\1\5

\&{continue};\2\6

\&{if} ${}F(\\{buffer} [\T{O}]\R\I\.{’@’}){}$\1\5
\&{continue};\2\6

\&{if} (\\{xisupper} (\\{buffer}[\T{1}1))\1\5

${\\{buffer} [\T{1}]1\K\\{tolower} (\\{buffer} [\T{1}1);{}$\2\6
\&{if} ${F(\\{buffer} \T{1}I\E\.{’x’}){}$\1\5

\&{break};\2\6

\&{if} ${} (\\{buffer} [\T{1}I\E\.{’y’ N\V\\{buffer} [\T{1}1\E\.{’z’> \V\\{buffer} [’
\T{1}I\E\.{"1° P {}$\5

${\{{}$\1\6

${\\{loc\K\\{buffer}+\T{2};{}$\6

\\{err\_print}(\.{"!\ Missing\ @x\ in\ ch}\)\.{ange\ file"});\6
\4${\H2I$\2\6

\4${F\}H1}$\2\par

\U12.\fi

\M{14} 07| \.{ex} C}30 U= E=2 F=Ct.

\Y\B\4\X14: | =0| ofd wrix| ZHo=t; me| ZO0[E \PB{%
\&{return}\X${I\E{}$\6

\&{do}\5

${\{{}$\1\6

${}\\{change\_line}\PP;{}$\6

\&{if} ${} (\R\R\\{input\_1n}(\\{change\_file})){}$\5
${\{{}$\1\6

\\{err\_print}(\.{"!\ Change\ file\ ende}\)\.{d\ after\ @x"1});\6
\&{return};\6

\4${\H2I$\2\6

\4${I\H2I$\2\5

\&{while} ${}(\\{limitI\E\\{buffer}){}$;\par

\U12.\fi

\M{15}\B\X15: \PB{\\{buffer}} 2} \PB{\\{limit}}2| LHES \PB{\\{changeY
\_buffer}} 2} \PB{\\{change\_limit}} 22 RHZNX${I\E{}$\6

${N\{{}3$\1\6
${3\\{change\_limit}\K\\{change\_buffer}-\\{buffer}+\\{limit};{}$\6
${\\{strncpy} (\\{change\_buffer},\39\\{buffer},\39\\{1limit}-\\{buffer}+y,
\T{1}); {}$\6

\4${3F\}H}$\2\par\U12.\fi

19
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st FolRle] sfdshe Fi 2 2AR thso] W Antolrt.

12. =Z=2AA prime_the_change_buffer= ALEEl= i AoA the wjA S2R& Q84 change_buffer& AlEsict,
T Tl = RS2 UHX‘Oﬂ 2o 97] wjioll, (change_limit = change_buffer A\ ~—changing) ¢+ 22 #HALZ
sfoRRitt. &, 44 TS oF YolERleA] FRlslok gttt o] Z2AA= changing o] 1Y wih S5, webA] o2 AR
gesiA HarE Aol
void prime_the_change_buffer ()
{
change_limit = change_buffer; [* ol g A mhdo] BREAE A=A W) AgEC +/
(44 Tolla] FAES FAlekL dusolet; otde] Zold return 13);
(Bl o] ofd w7A] 74‘—1-14013} u}910] EolH return 14);
( buffer<} limit @] &S change_buffer$} change_limit 22 A} 15);
}

13. 4 widolq ox2 APRPSke 52 2 oA, Qy, 0z, Q1= ARISEA] oA 02 AlASh= E0] Uele .
(Rtef o3t Wegols AJRRETHA, 4% mhedo] ARE Yok A #5}‘4)
(74 Thdor] FHES FABIL AuHelet; Ttde] ZolH return 13) =
while (1) {
change_line ++;
if (——input_in(change_file)) return;
(limit < buffer +2) continue;
f (buffer[0]— # ’@’) continue;
f (zisupper (buffer(1])) buffer[l] = tolower (buffer|[1]);
(buffer[1] = *x’) break;
if (buffer[l] =y’ V buffer[l] =z’ V buffer[l] =’i’) {
loc = buffer + 2;
err_print("'! Missing, @x_in change file" );
}
}

o] == 12W AHofA ALggUct.

14. 7|4 ex thgol Yo S5 eth
(¥l 0] obd wizkx] AuHolzt; mho] EolH return 14) =
do {
change_line ++;
if (——input_in(change_file)) {
err_print("'! Change_ file ended after 0x");
return;
}
} while (limit = buffer);
o = 1241 AolA AEEC),

15.  (buffere} limit 2] W82 change_buffer2} change_limit 22 gA=}F 15) =
{
change_limit = change_buffer — buffer + limit;
strnepy (change_buffer, buffer, limit — buffer + 1);
¥

o] =L 12 Aol AGEc,
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% standard macros for CWEB listings (in addition to plain.tex)

% Version 3.67 --- July 2006

\ifx\renewenvironment\undefined\else\endinput\fi % LaTeX will use other macros
\xdef\fmtversion{\fmtversion+CWEB3.67}

\chardef\cwebversion=3 \chardef\cwebrevision=67

\newif\ifpdf

\ifx\pdf+\pdftrue\fi

% Uncomment the following line if you want PDF goodies to be the default
%\ifx\pdf-\else\pdftrue\fi

\def\pdflinkcolor{O O 1} % the RGB values for hyperlink color

\newif\ifpdftex

\ifx\pdfoutput\undefined \pdftexfalse \else\ifnum\pdfoutput=0 \pdftexfalse
\else \pdftextrue \pdfoutput=1 \input pdfcolor \let\setcolor\pdfsetcolor \fi\fi
\newif\ifacro \ifpdf\acrotrue\fi \ifpdftex\acrotrue\fi

\let\:=\. % preserve a way to get the dot accent
% (all other accents will still work as usual)

\parskip Opt % no stretch between paragraphs
\parindent lem % for paragraphs and for the first line of C text

\font\ninerm=cmr9

\let\mc=\ninerm % medium caps

\def\CEE/{{\mc C\spacefactor1000}}

\def\UNIX/{{\mc U\kern-.05emNIX\spacefactor1000}}

\def\TEX/{\TeX}

\def\CPLUSPLUS/{{\mc C\PP\spacefactor1000}}

\def\Cee{\CEE/} % for backward compatibility

\def\9#1{}

% with this definition of \9 you can say @:sort key}{TeX code@>

% to alphabetize an index entry by the sort key but format with the TeX code
\font\eightrm=cmr8

\let\sc=\eightrm % for smallish caps (NOT a caps-and-small-caps font)
\let\mainfont=\tenrm

\let\cmntfont\tenrm

%\font\tenss=cmss10 \let\cmntfont\tenss , alternative comment font
\font\titlefont=cmr7 scaled\magstep4 % title on the contents page
\font\ttitlefont=cmtt10 scaled\magstep2 % typewriter type in title
\font\tentex=cmtex10 % TeX extended character set (used in strings)
\fontdimen7\tentex=0Opt % no double space after sentences

\def\\#1{\leavevmode\hbox{\it#1\/\kern.05em}} % italic type for identifiers
\def\ |#1{\leavevmode\hbox{$#1$}} /, one-letter identifiers look better this way
\def\&#1{\leavevmode\hbox{\bf

\def\_{\kern.O4em\vbox{\hrule width.3em height .6pt}\kern.08em}’

#1\/\kern.05em}} % boldface type for reserved words
\def\.#1{\leavevmode\hbox{\tentex % typewriter type for strings

\1let\\=\BS % backslash in a string

\let\{=\LB 7 left brace in a string

\let\}=\RB % right brace in a string

\let\"=\TL % tilde in a string
\let\ =\SP 7, space in a string
\let\_=\UL % underline in a string

\let\&=\AM 7, ampersand in a string

\1let\"=\CF % circumflex in a string

#1\kern.O5em}}
\def\){{\tentex\kern-.05em}\discretionary{\hbox{\tentex\BS}}{}{}}
\def\AT{@} % at sign for control text (not needed in versions >= 2.9)
\def\ATL{\par\noindent\bgroup\catcode‘\_=12 \postATL} ’ print @1 in limbo
\def\postATL#1 #2 {\bf letter \\{\uppercase{\char"#1}}

tangles as \tentex "#2"\egroup\par}

\def\noATL#1 #2 {}
\def\noat1l{\1et\ATL=\noATL} % suppress output from @1
\def\ATH{{\acrofalse\X\kern-.5em:Preprocessor definitions\X}}
\let\PB=\relax J hook for program brackets |...| in TeX part or section name

==

=0
== ©al
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\chardef\AM=‘\& % ampersand character in a string
\chardef\BS=‘\\ J, backslash in a string
\chardef\LB=‘\{ ), left brace in a string
\chardef\RB=‘\} 7, right brace in a string
\def\SP{{\tt\char‘\ }} % (visible) space in a string
\chardef\TL=‘\" % tilde in a string

\chardef\UL=‘\_ 7, underline character in a string
\chardef\CF=‘\" J, circumflex character in a string

\newbox\PPbox % symbol for ++
\setbox\PPbox=\hbox{\kern.5pt\raiselpt\hbox{\sevenrm+\kern-ipt+}\kern.5pt}
\def\PP{\copy\PPbox}

\newbox\MMbox \setbox\MMbox=\hbox{\kern.5pt\raiseipt\hbox{\sevensy\char0
\kern-1pt\charO}\kern.5pt}

\def\MM{\copy\MMbox}

\newbox\MGbox % symbol for ->
\setbox\MGbox=\hbox{\kern-2pt\lower3pt\hbox{\teni\char’176}\kernipt}
\def\MG{\copy\MGbox}

\def\MRL#1{\mathrel{\let\K==#1}}

%\def\MRL#1{\KK#1}\def \KK#1#2{\buildrel\;#1\over{#2}}

\1let\GG=\gg

\let\LL=\11

\1let\NULL=\Lambda

\mathchardef\AND="2026 %, bitwise and; also \& (unary operator)
\let\OR=\mid % bitwise or

\let\XOR=\oplus % bitwise exclusive or

\def\CM{{\sim}} % bitwise complement

\newbox\MODbox \setbox\MODbox=\hbox{\eightrm\%}
\def\MOD{\mathbin{\copy\MODbox}}

\def\DC{\kern.lem{::}\kern.lem} % symbol for ::
\def\PA{\mathbin{.*}} % symbol for .*

\def\MGA{\mathbin{\MG*}} 7 symbol for ->*

\def\this{\&{this}}

\newbox\bak \setbox\bak=\hbox to -lem{} % backspace one em
\newbox\bakk\setbox\bakk=\hbox to -2em{} % backspace two ems

\newcount\ind % current indentation in ems
\def\1{\global\advance\ind byi\hangindent\ind em} ), indent one more notch
\def\2{\global\advance\ind by-1} % indent one less notch
\def\3#1{\hfil\penalty#10\hfilneg} % optional break within a statement
\def\4{\copy\bak} % backspace one notch
\def\5{\hfil\penalty-1\hfilneg\kern2.5em\copy\bakk\ignorespaces}’ optional break
\def\6{\ifmmode\else\par 7% forced break

\hangindent\ind em\noindent\kern\ind em\copy\bakk\ignorespaces\fi}
\def\7{\Y\6} 7 forced break and a little extra space
\def\8{\hskip-\ind em\hskip 2em} % no indentation

\newcount\gdepth % depth of current major group, plus one

\newcount\secpagedepth

\secpagedepth=3 % page breaks will occur for depths -1, 0, and 1

\newtoks\gtitle % title of current major group

\newskip\intersecskip \intersecskip=12pt minus 3pt % space between sections

\let\yskip=\smallskip

\def\?7{\mathrel?}

\def\note#1#2.{\Y\noindent{\hangindent2emy,
\baselineskip1Opt\eightrm#1~\ifacro{\pdfnote#2.}\else#2\fi.\par}}

\newtoks\toksA \newtoks\toksB \newtoks\toksC \newtoks\toksD
\newtoks\toksE \newtoks\toksF \newtoks\usersanitizer
\newcount\countA \countA=0 \newcount\countB \countB=0
\newcount\countC \countC=0

\newif\iftokprocessed \newif\ifTnum \newif\ifinstr
{\def\\{\globalllet\spacechar= }\\ }

\ifacro % The following are pdf macros
\def\thewidth{\the\wd0 \spacel}
\def\theheight{\the\ht\strutbox\space}
\def\thedepth{\the\dp\strutbox\space}
\ifpdftex
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\ifx\pdfannotlink\undefined\let\pdfannotlink\pdfstartlink\fi}, for pdfTeX 0.14
\def\pdflink#1#2{\hbox{\pdfannotlink height\ht\strutbox depth\dp\strutbox
attr{/Border [0 O 0]} goto num #1 \BlueGreen #1\Black\pdfendlink}}
\else\def\pdflink#1#2{\setboxO=\hbox{\special{pdf: bc [ \pdflinkcolor 1}{#1}%
\special{pdf: ec}}\special{pdf: ann width \thewidth height \theheight
depth \thedepth << /Type /Annot /Subtype /Link
/Border [0 0 0] /A << /S /GoTo /D (#2) >> >>}\boxO\relax}\fi
\def\pdfnote#1.{\setbox0O=\hbox{\toksA={#1.}\toksB={}\maketoks}\the\toksA}
\def\firstsecno#l.{\setbox0O=\hbox{\toksA={#1.}\toksB={}/
\def\makenote{\addtokens\toksB{\the\toksC}\def\makenote{\toksD={}
\toksC={}\let\space\empty}\makenote}\maketoks}}
\def\addtokens#1#2{\edef\addtoks{\noexpand#1={\the#1#2}}\addtoks}
\def\poptoks#1#2|ENDTOKS | {\let\first=#1\toksD={#1}J,
\ifcat\noexpand\firstO\countB=‘#1\else\countB=0\fi\toksA={#2}}
\def\maketoks{\expandafter\poptoks\the\toksA|ENDTOKS |%
\ifnum\countB>‘9 \countB=0 \fi
\ifnum\countB<‘0
\ifnumO=\countC\else\makenote\fi
\ifx\first.\let\next=\maketoksdone\else
\let\next=\maketoks
\addtokens\toksB{\the\toksD}
\ifx\first,\addtokens\toksB{\space}\fi
\fi
\else \addtokens\toksC{\the\toksD}\global\countC=1\let\next=\maketoks
\fi
\next
}
\def\makenote{\addtokens\toksB
{\noexpand\pdflink{\the\toksC}{\romannumeral\the\toksC}}\toksC={}\global\countC=0}
\def\maketoksdone{\edef\st{\global\noexpand\toksA={\the\toksB}}\st}
\def\pdfURL#1#2{\ifpdftex\pdfannotlink height\ht\strutbox depth\dp\strutbox
attr {/Border [0 O 0]} user { /Type /Action /Subtype /Link /A
<< /S /URI /URI (#2) >>}\BlueGreen #1\Black \pdfendlink
\else \ifpdf{\setboxO=\hbox{\special{pdf: bc [ \pdflinkcolor ]}{#1}J
\special{pdf: ec}}\special{pdf: ann width \thewidth\space height \theheight
\space depth \thedepth\space << /Border [0 0 0]
/Type /Action /Subtype /Link /A << /S /URI /URI (#2) >> >>}\boxO\relaxl}/
\else #1 ({\tt#2})\fi\fi}
{\catcode‘\"=12 \gdef\TILDE/{"}} % ~ in a URL
{\catcode‘\_=12 \gdef\UNDER/{_}} % _ in a URL
\def\sanitizecommand#1#2{\addtokens\usersanitizer
{\noexpand\dosanitizecommand\noexpand#1{#2}}}
\def\dosanitizecommand#1#2{\ifx\nxt#1\addF{#2}\fi}

\catcode‘\[=1 \catcode‘\]=2 \catcode‘\{=12 \catcode‘\}=12
\def\lbchar[{] \def\rbchar[}]
\catcode‘\[=12 \catcode‘\]=12 \catcode‘\{=1 \catcode‘\}=2
\catcode‘\"=12 \def\tildechar{"} \catcode‘\"=13
\catcode‘\|=0 |catcode‘|\=12 |def|bschar{\} |catcode‘|\=0 \catcode‘\|=12
\def\makeoutlinetoks{\Tnumfalse\afterassignment\makeolproctok\let\nxt= }
\def\makeolnexttok{\afterassignment\makeolproctok\let\nxt= }
\def\makeolgobbletok{\afterassignment\makeolnexttok\let\nxt= }
\def\addF#1{\addtokens\toksF{#1}\tokprocessedtrue}
% now comes a routine to "sanitize" section names, for pdf outlines
\def\makeolproctok{\tokprocessedfalse
\let\next\makeolnexttok 7% default
\ifx\nxt\outlinedone\let\next\outlinedone
\else\ifx{\nxt \else\ifx}\nxt \Tnumfalse \instrfalse ’ skip braces
\else\ifx$\nxt % or a $ sign
\else\ifx"\nxt \addF~\else\ifx_\nxt \addF_} sanitize ~ and
\else\ifx\nxt\spacechar \addF\space
\else\if\noexpand\nxt\relax % we have a control sequence; is it one we know?
\ifx\nxt~\addF\space
\else\ifx\nxt\onespace\addF\space
\else\the\usersanitizer
\iftokprocessed\else\makeolproctokctli
\iftokprocessed\else\makeolproctokctlii
\iftokprocessed\else\makeolproctokctliii % if not recognised, skip it
\fi\fi\fi\fi\fi
\else 7 we don’t have a control sequence, it’s an ordinary char
\ifx/\nxt \addF{\string\/}/ quote chars special to PDF with backslash

23
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\else\ifx(\nxt \addF{\string\(}\else\ifx)\nxt \addF{\string\)1}/
\else\ifx[\nxt \addF{\string\[}\else\ifx]\nxt \addF{\string\l1}%
\else\expandafter\makeolproctokchar\meaning\nxt
AVEACSAVEAVSAVEAVSAVEAV AV SAVFAVSAT SRV 51
\next

}

\def\makeolproctokchar#1l #2 #3{\addF{#3}}

\def\makeolproctokctli{¥
\ifx\nxt\CEE\addF{C}\let\next\makeolgobbletok % \CEE/
\else\ifx\nxt\UNIX\addF{UNIX}\let\next\makeolgobbletok % \UNIX/
\else\ifx\nxt\TEX\addF{TeX}\let\next\makeolgobbletok % \TEX/
\else\ifx\nxt\TeX\addF{TeX}\else\ifx\nxt\LaTeX\addF{LaTeX}%
\else\ifx\nxt\CPLUSPLUS\addF{C++}\1let\next\makeolgobbletok % \CPLUSPLUS/
\else\ifx\nxt\Cee\addF{C}/

\else\ifx\nxt\PB \let\next\makeolgobbletok \tokprocessedtrue % \PB{...}
\else\ifx\nxt\.\tokprocessedtrue\instrtrue % \.{...}

% skip \I|
\else\ifx\nxt\\\ifinstr\addF{\bschar\bschar}\else\tokprocessedtrue\fi
\else\ifx\nxt\&\ifinstr\addF&\else\tokprocessedtrue\fi
\else\ifx\nxt\~“\ifTnum\addF{0}\else\addF\tildechar\fi % 077->\T{\"77}
\else\ifx\nxt\_\ifTnum\addF{E}\else\addF_\fi % 0.1E5->\T{0.1\_5}
\else\ifx\nxt\"\ifTnum\addF{0x}\else\addF~\fi % 0x77 -> \T{\"77}
\else\ifx\nxt\$\ifTnum\tokprocessedtrue\else\addF$\fi % \T{77\$L}
\else\ifx\nxt\{\addF\lbchar \else\ifx\nxt\}\addF\rbchar
\else\ifx\nxt\ \addF\space \else\ifx\nxt\#\addF{\string\#}%
\else\ifx\nxt\PP\addF{++}\else\ifx\nxt\MM\addF{--}%
AVSAVSAVEANSAVSAVEAVEAVSAVSAVSAVSAVSAVSAVSAVSAVSAVSAVEAV SAV SAV 51

}

\def\makeolproctokctlii{/
\ifx\nxt\MG\addF{->}\else\ifx\nxt\GG\addF{>>}%
\else\ifx\nxt\LL\addF{<<}\else\ifx\nxt\NULL\addF{NULL}7
\else\ifx\nxt\AND\addF&\else\ifx\nxt\OR\addF|%
\else\ifx\nxt\X0R\addF~\else\ifx\nxt\CM\addF\tildechar
\else\ifx\nxt\MOD\addF{\string\%}\else\ifx\nxt\DC\addF{::1}/
\else\ifx\nxt\PA\addF{.*}\else\ifx\nxt\MGA\addF{->*}%
\else\ifx\nxt\this\addF{this}\else\ifx\nxt\?\addF?}
\else\ifx\nxt\E\addF{==}\else\ifx\nxt\G\addF{>=1}}
\else\ifx\nxt\I\addF{!=}\else\ifx\nxt\K\addF{=1}/
\else\ifx\nxt\1\addF{1}\else\ifx\nxt\L\addF{L}%
\else\ifx\nxt\o\addF{o}\else\ifx\nxt\0\addF{0}%
\else\ifx\nxt\R\addF!Y
\else\ifx\nxt\T \Tnumtrue \let\next\makeolgobbletok

\tokprocessedtrue % \T{number}
\else\ifx\nxt\AM\addF&\else\ifx\nxt\%\addF{\string\%}%
\EINFINFANFiNFL \fi\Fi\Ffi\fi\fi
\EFINFIN£i\fi\fi \fi\fi\fi\fi\fi
\fi\fi\fi\fi\fi\fi

}

\def\makeolproctokctliii{%

\ifx\nxt\V\addF{| |}\else\ifx\nxt\W\addF{&&}\else\ifx\nxt\Z\addF{<=}%
\else\ifx\nxt\*\addF*\else\ifx\nxt\Xand\addF{\space and\space}’
\else\ifx\nxt\Xandxeq\addF{\space and_eq\spacel/,
\else\ifx\nxt\Xbitand\addF{\space bitand\spacel}’,
\else\ifx\nxt\Xbitor\addF{\space bitor\spacel/
\else\ifx\nxt\Xcompl\addF{\space compl\spacel,
\else\ifx\nxt\Xnot\addF{\space not\spacel,
\else\ifx\nxt\Xnotxeq\addF{\space not_eq\spacel/,
\else\ifx\nxt\Xor\addF{\space or\spacel}’
\else\ifx\nxt\Xorxeq\addF{\space or_eq\spacel}/,
\else\ifx\nxt\Xxor\addF{\space xor\spacely,
\else\ifx\nxt\Xxorxeq\addF{\space xor_eq\spacel}/,
\Fi\FINFINFINFINFINFI\Fi\Fi\fi

\fi\fi\fi\fi\fi

}

\def\outlinedone{\edef\outlinest{\global\noexpand\toksE={\the\toksF}}/
\outlinest\let\outlinedone=\relax}

\fi % End of pdf macros

\def\lapstar{\rlap{*}}
\def\stsec{\rightskip=0Opt % get out of C mode (cf. \B)
\sfcode‘;=1500 \pretolerance 200 \hyphenpenalty 50 \exhyphenpenalty 50
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\noindent{\let\*=\lapstar\bf\secstar.\quadl}/,
\ifpdftex\smash{\raise\baselineskip\hbox toOpt{/
\let\*=\empty\pdfdest num \secstar fith}}
\else\ifpdf\smash{\raise\baselineskip\hbox toOpt{%
\let\*=\empty\special{’
pdf: dest (\romannumerallsecstar) [ Qthispage /FitH @ypos ]1}}}\fi\fi}

\let\startsection=\stsec

\def\defin#1{\global\advance\ind by 2 \1\&{#1 } } 7 begin ‘define’ or ‘format’

\def\A{\note{See also section}} J xref for doubly defined section name

\def\As{\note{See also sections}} % xref for multiply defined section name

\def\B{\rightskip=0Opt plus 100pt minus 10pt % go into C mode
\sfcode* ;=3000
\pretolerance 10000
\hyphenpenalty 1000 % so strings can be broken (discretionary \ is inserted)
\exhyphenpenalty 10000
\globallind=2 \1\ \unskip}

\def\C#1{\5\5\quad$/\ast\,${\cmntfont #1}$\,\ast/$}

\1et\SHC\C % "// short comments" treated like "/* ordinary comments */"

%\def\C#1{\5\5\quad$\triangleright\,${\cmntfont#1}$\,\triangleleft$}

%\def\SHC#1{\5\5\quad$\diamond\,${\cmntfont#1}}

\def\D{\defin{\#define}} % macro definition

\let\E=\equiv % equivalence sign

\def\ET{ and~} % conjunction between two section numbers

\def\ETs{, and~} ’ conjunction between the last two of several section numbers

\def\F{\defin{format}} % format definition

\let\G=\ge % greater than or equal sign

% \H is long Hungarian umlaut accent

\let\I=\ne % unequal sign

\def\J{\.{@\&}} % TANGLE’s join operation

\let\K== J, assignment operator

%\let\K=\leftarrow % "honest" alternative to standard assignment operator

% \L is Polish letter suppressed-L

\outer\def \M#1{\MN{#1}\ifon\vfil\penalty-100\vfilneg % beginning of section
\vskip\intersecskip\startsection\ignorespaces}

\outer\def\N#1#2#3.{), beginning of starred section
\ifacro{\toksF={}\makeoutlinetoks#3\outlinedone\outlinedone}\fi
\gdepth=#1\gtitle={#3}\MN{#2}

\ifon\ifnum#1i<\secpagedepth \vfilleject % force page break if depth is small
\else\vfil\penalty-100\vfilneg\vskip\intersecskip\fi\fi
\message{*\secno} , progress report
\def\stripprefix##1>{}\def\gtitletoks{#3}/,
\edef\gtitletoks{\expandafter\stripprefix\meaning\gtitletoks}%
\edef\next{\write\cont{\ZZ{\gtitletoks}{#1}{\secnol}/, write to contents file
{\noexpand\the\pageno}{\the\toksE}}}\next % \ZZ{title}{depth}{sec}{page}{ss}
\ifpdftex\expandafter\xdef\csname curr#i\endcsname{\secno}
\ifnum#1>0\countB=#1 \advance\countB by-1
\advancenumber{chunk\the\countB.\expnumber{curr\the\countB} }\fi\fi
\ifpdf\special{pdf: outline #1 << /Title (\the\toksE) /Dest
[ ethispage /FitH @ypos 1 >>}\fi
\ifon\startsection{\bf#3.\quad}\ignorespaces}

\def\MN#1{\par % common code for \M, \N
{\xdef\secstar{#1}\let\*=\empty\xdef\secno{#1}}), remove \* from section name
\ifx\secno\secstar \onmaybe \else\ontrue \fi
\mark{{{\tensy x}\secno}{\the\gdepth}{\the\gtitle}}}

% each \mark is {section reference or null}{depth plus 1}{group title}

% \0 is Scandinavian letter O-with-slash

% \P is paragraph sign

\def\Q{\note{This code is cited in section}} ) xref for mention of a section

\def\Qs{\note{This code is cited in sections}} ), xref for mentions of a section

\let\R=\1not % logical not

% \S is section sign

\def\T#1{\leavevmode % octal, hex or decimal constant
\hbox{$\def\7{\kern.2em}’

% \def\$##1{\egroup_{\, \rm##1}\bgroup}% suffix to constant % versions < 3.67

\def\$##1{\egroup_{\rm##1}\bgroup}’ suffix to constant
\def\_{\cdot 10"{\aftergroup}}’, power of ten (via dirty trick)
\let\"=\oct \let\"=\hex {#1}$}}

\def\U{\note{This code is used in section}} % xref for use of a section

\def\Us{\note{This code is used in sections}} J xref for uses of a section

\let\V=\lor 7 logical or

\let\W=\1land % logical and
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\def\X#1:#2\X{\ifmmode\gdef\XX{\null$\null}\else\gdef \XX{}\fi %$% section name
\XX$\langle\, ${\let\I=\ne#2\eightrm\kern.5em
\ifacro{\pdfnote#1.}\else#1\fi}$\, \rangle$\XX}
\def\Y{\par\yskip}
\let\Z=\1le
\let\ZZ=\1let % now you can \write the control sequence \ZZ
\let\*=x

\def\Xand{\W} \def\Xandxeq{\MRL{{\AND}{\K}}} \def\Xbitand{\AND}
\def\Xbitor{\OR} \def\Xcompl{\CM} \def\Xnot{\R} \def\Xnotxeq{\I} \def\Xor{\V}
\def\Xorxeq{\MRL{{\OR}M\K}}} \def\Xxor{\XOR} \def\Xxorxeq{\MRL{{\XOR}{\K}}}

%\def\oct{\hbox{\rm\char’23\kern-.2em\it\aftergroup\?\aftergroup}} % WEB style
%\def\hex{\hbox{\rm\char"7D\tt\aftergroup}} % WEB style
\def\oct{\hbox{$"\circ$\kern-.1em\it\aftergroup\?\aftergroup}}) CWEB style
\def\hex{\hbox{$ " {\scriptscriptstyle\#}$\tt\aftergroup}} % CWEB style
\def\vb#1{\leavevmode\hbox{\kern2pt\vrule\vtop{\vbox{\hrule
\hbox{\strut\kern2pt\.{#1}\kern2pt}}
\hrule}\vrule\kern2pt}} % verbatim string

\def\onmaybe{\let\ifon=\maybe} \let\maybe=\iftrue
\newif\ifon \newif\iftitle \newif\ifpagesaved

\newif\ifheader

\def\lheader{\headertrue\mainfont\the\pageno\eightrm\qquad\grouptitle
\hfill\title\qquad\mainfont\topsecno} % top line on left-hand pages

\def\rheader{\headertrue\mainfont\topsecno\eightrm\qquad\title\hfill
\grouptitle\gquad\mainfont\the\pageno} % top line on right-hand pages

\def\grouptitle{\let\i=I\let\j=J\uppercase\expandafter{\expandafter

\takethree\topmarkl}}

\def\topsecno{\expandafter\takeone\topmark}

\def\takeone#1#2#3{#1}

\def\taketwo#1#2#3{#2}

\def\takethree#1#2#3{#3}

\def\nullsec{\eightrm\kern-2em} , the \kern-2em cancels \qquad in headers

\let\page=\pagebody \raggedbottom
% \def\page{\box255 }\normalbottom % faster, but loses plain TeX footnotes
\def\normaloutput#1#2#3{\ifodd\pageno\hoffset=\pageshift\fi
\shipout\vbox{
\vbox to\fullpageheight{
\iftitle\global\titlefalse
\else\hbox to\pagewidth{\vbox tolOpt{}\ifodd\pageno #3\else#2\fi}\fi
\vfill#1}} 7, parameter #1 is the page itself
\global\advance\pageno byl}

\gtitle={\.{CWEB} output} % this running head is reset by starred sections
\mark{\noexpand\nullsecO{\the\gtitle}}
\def\title{\expandafter\uppercase\expandafter{\jobname}}
\def\topofcontents{\centerline{\titlefont\title}\vskip.7in

\vfill} % this material will start the table of contents page
\def\startpdf{\ifpdftex\pdfcatalog{/PageMode /UseOutlinesl}\else

\ifpdf{\special{pdf: docview << /PageMode /UseOutlines >>}}\fi\fi}

\def\botofcontents{\vfill

\centerline{\covernote}} % this material will end the table of contents page
\def\covernote{}
\def\contentspagenumber{0} % default page number for table of contents
\newdimen\pagewidth \pagewidth=6.5in ) the width of each page
\newdimen\pageheight \pageheight=8.7in 7 the height of each page
\newdimen\fullpageheight \fullpageheight=9in % page height including headlines
\newdimen\pageshift \pageshift=0in % shift righthand pages wrt lefthand ones
\def\magnify#1{\mag=#1\pagewidth=6.5truein\pageheight=8.7truein

\fullpageheight=9truein\setpage}
\def\setpage{\hsize\pagewidth\vsize\pageheight} ’ use after changing page size
\def\contentsfile{\jobname.toc} % file that gets table of contents info
\def\readcontents{\input \contentsfile}
\def\readindex{\input \jobname.idx}
\def\readsections{\input \jobname.scn}

\newwrite\cont
\output{\setboxO=\page % the first page is garbage
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\openout\cont=\contentsfile
\write\cont{\catcode ‘\noexpand\@=11\relax} % \makeatletter
\global\output{\normaloutput\page\lheader\rheader}}
\setpage
\vbox to \vsize{} % the first \topmark won’t be null

\def\ch{\note{The following sections were changed by the change file:}
\let\*=\relax}

\newbox\sbox J saved box preceding the index

\newbox\1lbox % lefthand column in the index

\def\inx{\par\vskip6pt plus 1fil % we are beginning the index
\def\page{\box255 } \normalbottom
\write\cont{} % ensure that the contents file isn’t empty

\write\cont{\catcode ‘\noexpand\@=12\relax} 7 \makeatother

\closeout\cont % the contents information has been fully gathered
\output{\ifpagesaved\normaloutput{\box\sbox}\lheader\rheader\fi

\global\setbox\sbox=\page \global\pagesavedtrue}

\pagesavedfalse \eject % eject the page-so-far and predecessors
\setbox\sbox\vbox{\unvbox\sbox} % take it out of its box
\vsize=\pageheight \advance\vsize by -\ht\sbox % the remaining height
\hsize=.5\pagewidth \advance\hsize by -10pt

% column width for the index (20pt between cols)

\parfillskip Opt plus .6\hsize % try to avoid almost empty lines
\def\1r{L} % this tells whether the left or right column is next
\output{\if L\lr\global\setbox\lbox=\page \gdef\lr{R}

\else\normaloutput{\vbox to\pageheight{\box\sbox\vss

\hbox to\pagewidth{\box\lbox\hfil\page}}}\lheader\rheader

\global\vsize\pageheight\gdef\1lr{L}\global\pagesavedfalse\fi}
\message{Index:}
\parskip Opt plus .5pt
\outer\def\I##1, ##2.{\par\hangindent2em\noindent##1:\kernlem

\ifacro\pdfnote##2.\else##2\fi.} % index entry
\def\ [##1]{$\underline{##1}$} % underlined index item
\rm \rightskipOpt plus 2.5em \tolerance 10000 \let\*=\lapstar
\hyphenpenalty 10000 \parindentOpt
\readindex}

\def\fin{\par\vfill\eject % this is done when we are ending the index

\ifpagesaved\null\vfill\eject\fi % output a null index column
\if L\lr\else\null\vfill\eject\fi % finish the current page
\parfillskip Opt plus 1fil
\def\grouptitle{NAMES OF THE SECTIONS}
\let\topsecno=\nullsec
\message{Section names:}
\output={\normaloutput\page\lheader\rheader}
\setpage
\def\note##1##2.{\quad{\eightrm##1~\ifacro{\pdfnote##2.}\else{##2}\fi.}}
\def\Q{\note{Cited in section}} % crossref for mention of a section
\def\Qs{\note{Cited in sections}} % crossref for mentions of a section
\def\U{\note{Used in section}} % crossref for use of a section
\def\Us{\note{Used in sections}} % crossref for uses of a section
\def\I{\par\hangindent 2em}\let\*=x
\ifacro \def\outsecname{Names of the sections} \let\Xpdf\X
\ifpdftex \makebookmarks \pdfdest name {NOS} fitb

\pdfoutline goto name {NOS} count -\secno {\outsecname}

\def\X##1: ##2\X{\Xpdf##1 : ##2\X \firstsecno##1.Y
{\toksF={}\makeoutlinetoks##2\outlinedone\outlinedone}/,
\pdfoutline goto num \the\toksA \expandafter{\the\toksE}}

\else\ifpdf

\special{pdf: outline -1 << /Title (\outsecname)
/Dest [ @thispage /FitH Qypos ] >>}

\def\X##1: ##2\X{\Xpdf##1 : ##2\X \firstsecno##1.%
{\toksF={}\makeoutlinetoks##2\outlinedone\outlinedonel}’
\special{pdf: outline 0 << /Title (\the\toksE)

/A << /S /GoTo /D (\romannumeral\the\toksA) >> >>}}

\fi\fi\fi

\readsections}
\def\makebookmarks{\let\ZZ=\writebookmarkline \readcontents\relax}
\def\expnumber#1{\expandafter\ifx\csname#1\endcsname\relax 0%

\else \csname#1l\endcsname \fi} % Petr Olsak’s macros from texinfo.tex
\def\advancenumber#1{\countA=\expnumber{#1}\relax \advance\countA byl

\expandafter\xdef\csname#1\endcsname{\the\countA}}
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\def\writebookmarkline#1#2#3#4#5{{Y

\let\(=\1let \let\)=\let \let\[=\let \let\]=\let \let\/=\let

\pdfoutline goto num #3 count -\expnumber{chunk#2.#3} {#5}}}
\def\con{\par\vfill\eject % finish the section names
\ifodd\pageno\else\titletrue\null\vfill\eject\fi % for duplex printers
\rightskip Opt \hyphenpenalty 50 \tolerance 200
\setpage \output={\normaloutput\page\lheader\rheader}
\titletrue J prepare to output the table of contents
\pageno=\contentspagenumber
\def\grouptitle{TABLE OF CONTENTS}
\message{Table of contents:}
\topofcontents \startpdf
\line{\hfil Section\hbox to3em{\hss Page}}
\let\ZZ=\contentsline
\readcontents\relax % read the contents info
\botofcontents \end} % print the contents page(s) and terminate
\def\contentsline#1#2#3#4#5{\ifnum#2=0 \smallbreak\fi

\line{\consetup{#2}#1
\rm\leaders\hbox to .5em{.\hfil}\hfil
\ \ifacro\pdflink{#3}{\romannumeral#3}\else#3\fi\hbox to3em{\hss#4}}}

\def\consetup#1{\ifcase#1 \bf % depth -1 (@*x)

\or 7% depth 0 (@x)

\or \hskip2em % depth 1 (@%1)

\or \hskip4em \or \hskip6em \or \hskip8em \or \hskiplOem % depth 2,3,4,5

\else \hskipl2em \fi} % depth 6 or more
\def\noinx{\let\inx=\end} % no indexes or table of contents
\def\nosecs{\1et\FIN=\fin \def\fin{\let\parfillskip=\end \FIN}}

% no index of section names or table of contents
\def\nocon{\let\con=\end} % no table of contents
\def\today{\ifcase\month\or

January\or February\or March\or Aprill\or May\or June\or
July\or August\or September\or October\or November\or December\fi
\space\number\day, \number\year}
\newcount\twodigits
\def\hours{\twodigits=\time \divide\twodigits by 60 \printtwodigits
\multiply\twodigits by-60 \advance\twodigits by\time :\printtwodigits}
\def\gobbleonel{}
\def\printtwodigits{\advance\twodigits100
\expandafter\gobbleone\number\twodigits
\advance\twodigits-100 }
\def\TeX{{\ifmmode\it\fi
\leavevmode\hbox{T\kern-.1667em\lower.424ex\hbox{E}\hskip-.125em X}}}
\def\,{\relax\ifmmode\mskip\thinmuskip\else\thinspace\fi}
\def\datethis{\def\startsection{\leftline{\sc\today\ at \hours}\bigskip
\let\startsection=\stsec\stsec}}
% say ‘\datethis’ in limbo, to get your listing timestamped before section 1
%\def\datecontentspage{’ versions up to 3.65
% \def\topofcontents{\leftline{\sc\today\ at \hours}\bigskip
%  \centerline{\titlefont\title}\vfill}} % timestamps the contents page
\def\datecontentspage{’ changed in version 3.66
\def\botofcontents{\vfill
\centerline{\covernote}
\bigskip
\leftline{\sc\today\ at \hours}}} % timestamps the contents page
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