The CWEB System of Structured Documentation

(Version 3.64 — February 2002)

Donald E. Knuth and Silvio Levy

TEX is a trademark of the American Mathematical Society.
Acrobat Reader is a trademark of Adobe Systems Incorporated.

The printed form of this manual is copyright © 1994 by Addison-Wesley Publishing Company, Inc. All
rights reserved.

The electronic form is copyright © 1987, 1990, 1993, 2000 by Silvio Levy and Donald E. Knuth.

Permission is granted to make and distribute verbatim copies of the electronic form of this document provided
that the electronic copyright notice and this permission notice are preserved on all copies.

Permission is granted to copy and distribute modified versions of the electronic form of this document under
the conditions for verbatim copying, provided that the entire resulting derived work is distributed under the
terms of a permission notice identical to this one.

Individuals may make copies of the documentation from the electronic files for their own personal use.

Internet page http://www-cs-faculty.stanford.edu/ "knuth/cweb.html contains current info about CWEB
and related topics.



T22 EX3HE 913 CHEB A 2]

Donald E. Knuth, Silvio Levy

o] 41+ Don Knuthe] WEB AJ~®le], Silvio Levy7} C do]& A8t CWEB Al~dlo thst Z¢YuUct. CWEBo] A
=017 1987 o]% &, o] A|AF2 Knuthe} Levyell &JsiA thdst whio g A= BawolA e A s
Aladlo] Hrkn & 4 Qlsuth ST, Jie s WIag2E, A AR, F2 o] AxEe =2 F ot
AFFEo] uhd, Levy(levy@math.berkeley.edu)olA] HujAl 7 #|ekshd guch

CWEB3} WEB Al~ElS 7k AShS FR3l (TEAHCZE) 5Y BHS ARSI syt WA, ojv] Knuth
2] “The WEB System of Structured Documentation” o] 2o 2J<&3t Exlebd, o] F9] AY HES wl=7 2oy
Hol 2 = 2 AYYrh ojH WHollxl= CWEB A|2HL WEB A|AHS t<=3)3l v]d o]7]|= dhct. o &5, Pascal
dojg 7IHke g 9 WEB-Z Pascal dojoll= gle AAY7]sS o34 v, C A& 7|9ke & 3§ CWEB A|lA~®2 C
Ao} 27 AAE715S 7L YL BR, CWEB Al2a”odE 183t 7lsS 7 287t glsuth vest M=o g WEB
A" 8749} 1645 FEAISH] 8iM @77 £ @"3f 9} 72 HEo ®7] Wlo] QYA T, CWEB oM+ 1&gt
22 Jeh)7] YaiA dxe] %7) wale] 98 glo] C Aoloa] ARsk= atiE 0771 0x3f A 1y ARgshd =t
°|4¥ CWEB2 WEBS] Thg EE 7|55 7H JoWA, MEE 75°] Hsid Aladoelzta 3 5= g5t

CWEB Alxgle] Aol gloja] B2 ARb} vjgS e EE 254 A 242 AUt 53], 2= 24 7]ofst
Steve Avery, Nelson Beebe, Hans-Hermann Bode, Klaus Guntermann, Norman Ramsey, Joachim Schnitter,
Saroj Mahapatra, 22|31 o] ARRAEA ZHAdo| W =88 = Cameron Smitho] 5383 ZAI=H Yt} Ramsey=
19] SPIDER A|2®l[Communications of the ACM 32 (1989), 1051-1055]-& E3}o], Pascalo|u} C ¢1o] o]le] tj2
z23g9 AoE olgsl= E3HE mgzas s & FU5Uth Knuthe) M9l Literate Programming(1992)
2 #34 Zradwy AEE B Fa FAEF 7] Al gt FRE TuE WES " IdFuth Bode,
Schnitter, Mahapatra £ CWEBo|A] C Qo] #rtopuz}, C++ A& ARRE = JIEF 3foiA], o2 Fasirid,
o] 2 Cof tht Zo] ohd C++of tist Zolgta == T3 ot

270

CWEB®] wi7o] H+= AR, A}ile] AAstL v =2 Il tieiA] 7Fadt o] FAE Algstat she Z2aeine
A 28 AN TEXH 22 dojet mzags HsiA C dojet 22 7 7HA =77t SAlol Zesitke Ayt
o] 717 Qo] % ol @ AT AATE A4] BAE ABE 4+ GEUT AW o] £ A oj Adel 2,
Ztzre] A7k AlFd + e 7ISHT B 8% 7se e Alade AT + syt

AazEfle] =IO T2 YRACR B AL FiEe] AR 713 ddHo] e “SY(web)” olzta AZE 5
Utk 2T eI AL o) sl I e FAske Ao A REES AWk, 1 FEee
9] o] XEH owd Aol JEAE AWske Aol F2 WA AUt TEXer AFgse 23 =7 4 FEe
o7 A o soEx 19 72 4A et & 5 U ST, C Aoz AlgHe zraHE = duelges
Hop oz gesH] Zled ¢ A sisUth olfd £ A =S 2HY o2A, 2nEdele] Biiel 725
AA Fhet & 5 QeSshe ZraHe] JFedth FAll I BASE Z2a2 VAR AnEge] Aladlow
Hgs o] A Aa"S v 4 suTh

CWEB A|~ElS CWEAVE $} CTANGLE ojg}y Eel= = 7o) mzaslos 7Aso] & th CWEB =z 1ejue ot
=, CWEB 3} olztal &&= she] shdol] C Z=gt FA43E A3 Z=5 FAlol Adstal, WO = something.w
I} Zo] o]F AFUL 2} -2 BEo] ‘cweave something’= something.tex Td& AL, o] e TEX
= &%19] something.wg so]A] #ojobxat 2] Sofr7], |3 Aol Wy F2 3 V|eEs A7
ZTEE n¥sk=T el A4 g2 7 AT X SHEE UEe] WUtk o] 2¥Edle cweave Yo7t A
qo= vhso] Wl Adx 2IF YT H|eEM, ‘ctangle something’ | H&S 4P51H something. c T 0|52
ds = T AL, o] YL A S ool A dE I 5 AUk
WEB-S C zzIejue] ©<3] 243 =78 Algdtke A 9o, C Ao Ho A37le o] Jdsuth. 5
HEe] C zradyere £7Fsd, Al 22a3e oy A2 24ER Ul I 27452 A7A7] AEA WA
AUt olFA Fow mrIE FAHoR dHske Zoloel, dalels T2 AR FRACE quinos AHe
FEES section o]ghe o]go= 3t 3ol uiX|shA AAMF] AT ozZH Zh sectiong AMAMS| AW etal, 183k section
9 A& WAE Auder AA zrIde Ho olsfishy] {47 4¥d 5 Jsyth. CTANGLE Z2I3le oJ4y C
THoll ozt Ao r AAJE CWEB Z2I3S C o] X0l 5HA| ohAl Afulx] 317 w2l ctangle oj2ks ol5< 27
HA5Urh CWEB o2 mzIistd de & v AFS 7 sectiong WEHez HWd & rie S ol83iA
zz O] A LAEEES ©l2ld sectionEg ©o-&sto] FolA & oA “untangle” o] FEjE T & Sivke
Aduyct. CWEAVE 2232 CWEB 33 1Y ot 7} sections 33k TEX #&3 C #E2 A& 92 5
(intertwine) 223t sectionE=Z FAH 21E (fabric) 2HE sl 2318 EAE A7) (weave) wlEo] cweave 2=

f

o

_
ok

B %

Q
53|




2 CWEB USER MANUAL (VERSION 3.64)

o122 UL (ol H4U7A?) o Bof “weave” o Y= A Bol7h “webe” o)1, 10 HFFHe eheloit
“tere” he Aol oukE d%e) Ze AP AU

ofelio] CHEBS AME3laiA Shehel, W= C e aefy slojo] o&sior & AQch. Haste] TEX] et A 4=
glow AW, CHEB wz1eie stea TEXel the A4 4540 QA 28 AQUeh ot TEXA Agss
St gt TEXel B A40] A9 gole sah] esiuch. B2 C dojsh TEXel BF 94 SAk+ CHER
2 ohe A e 4 U

Ne

CWEB vpdloll= F7H4 Ag7h dasghich: TEX gAE9} C 9 AE. CWEB x2d9s she Z2avs wheis)
ke wAet C Z2a3s SAel AZsior gy, &, Z2are 254 0% CWEB 3t Aol #3)d CWEAVE <}
CTANGLE =39 2185 &a1 glojobvt gt CTANGLE 2 TEX vhdl2 vhso] dim, CWEB 31 e} TEX HAES
a2 TEX shdel] HARspAIRE, CTANGLES C vtdg vwha), TEX HAEs 25 AlZs o] A8 274 syt
ol AF TEX HAEE ¢H3] BASLE 98 "92E24 CTNALGE|= 3] FAIHE uhdd], C 82E+x CWEAVES]
oA B71$A £ 53, CTNALGE ] siM= 22 C 2ol 3l ApiA] guct. AplA) == 22 gl A3
sl 2 Aduth. A olwxbell ofgfie] Zfsllor & d2 F FF9] HAEI Qlvhks Aty CWEB 23S
Teths 212 2o TEX A wethe 219 $98ka, 9 TEXe] 7184ed REQ] $3RE, $ARTE, IR
‘CRE"ZF sl Zleletal Azbshd gyt

Shibe] CWEB st A (sections) o2kl Bele thad] aaz &gty & 4 gle AL dfls= #4gdch #
AA2 Al 845 7ML syt
o TEX 84, 3l Ade] ofd d& shexol tidt dd< o .
o F2 84, C AojolM Algshe viaz 4o B2 "3 suth o 84+ CTNAGLEC] osiM A7) viaw

o= Aaguyh
e C 24, CTANGLEO] AT C Z2 13 I= HE. o] C F=& olHer: o] g9z 44 osld & 9l&
RE ZolE 7ML e R GAEQJUT o|FA For SiX o] FRE 47 vt & 5 syt

of Al 84 WA 919 SMUE Yool stk 5 TEX AW 847 7P WA UetoR s, aoge] S 84,
upAEte g C =7} yelop gtk o] 84 & o= Fi%E Aol 7 :

ARE e F2 ‘ox'9h T2 7T R AREUTE o714 Y & 2l A UEhdYh AA2 v o] Algske
FolA BUAY (5, the ‘0L’ F2 ‘ex’) 3Hd9] oA itk 3 CWEB 3ol ofmdt MAolx 2 A =
SAEZF lFUTh olEdk W WA A4 ko]l vhes "BAEZF 22090, 223 9AES “in limbo” 2hal FEuH
CTNAGLE+= ©] H2EE 93] FA8k, CWEAVE: IiE TEX stde] EAlste] TEX stgelx &3] AME = 3+
SR wiaz oy FAE vtest 83 ¥Holes el Robre dFe Ptk o ZelAe] Aol Ad
CWEB 2Mgsh= 21 AAl TEX 3 2she A% A vh2A] 7] wheel TEX vhd 2MgA] %K) CWEB st 24
o, 9] o] in limbo F-2of] 58 FEF 2EsL 52 WlAZS A9 7 slolx|9 2718 Bty Z2 Eols
FoIAE TEE 52 HobA skl Wl ol = Zlo] AUt

A2 178 AFste] A= Wort 2oyl o] MEs2 CWEAVEZ} wheo] Ule TEX £419] z A4 AjzEo]
vehdch. 28] o] M3E5-2 CTANGLE®] ol C =239 A oA gud Z=o] AjzRel 2
FAEOE YEh = gyt

a
d
Y
o

=
AR olE
ool HL, oj#]Ee CWEB IS ZAdu), Axe]l Mg E ujrjegt +ud Fa7} glrks AUt oEe 3]

7} Alde) Az ‘6,7 i ‘0% 7|55 BolFW, WEL CWEAVES} CTANGLES] 5oz ATk ofejiol
glold A4S WER odAsE o] ofle ol (name) o ANBULE A o]FL HLef ‘@<’ how, T thee|
TEX BAE, wheios (077} thot Bk 23 Q&UTh CUEAVEZ 44 o852 293 - ‘o<’ 9 ‘0> & 24
B2 wRa 7 gk e EE29 A4 NEE Y4UTh Ge olefio] CHEAVES] £2ES 942 o shie] el
A7 the A4S 3717 A9V
Aol e AT HPS BAOoE AY ofFe 1 AAe] U8 & BT 4 golof Ptk F, AY olFe 1
OB BT o] AMo] oL sh M A=o| ZreksE Edolojof Ptk I3 S| 1 44 Sht
5O ThE e Ade] o] 1 A¥S TS AN AR o] Adow tAsel AHT & HTh mebd
A o Ee 1 Aue] Adskunl she ouE Bus WP 5 e FEe) e dojololo Firh
NAFAE, o] Y M08 A7 Y e 2 Ade] WY wich T A4 AFS] A 2 2 44 o
22 vi¥ epolBslokshe Zlo] HOR B A¢lo] H1l, CWEAVE S CTANGLEZ} 1 A4 o2t AdL WA 4
F= Aelo] Guth oleje weke A% D7) 91, CHEAVE
S} CTANGLE: AW o8 ZeRshe 7152 AU CUEB shAue] ojtlel4lz 42 AMolgo] gdlolehs
Aol HB, clelRe sl ‘0<a...0 AY Hol & 5 YFULL oA ar shie AdE A T2




CWEB USER MANUAL (VERSION 3.64) 3

i)

4 9l prefixgUrh. 259, ‘@<Clear the arrays@>’ #h= AXM o]EL ‘Clear’zi:= T ZAE A|ZE =
o Ald o]Fo] ¢lthd ‘e<Clear...0>'0% 7tk & 4 QlsUth. ¥hofo) ‘Clear’® AlZh= the AMdo] Ihd,
‘0<Clear t...@>’ S 7o 7Ekle 71s3hch

agAedth AA o]F52 ALA 3 FrH o)A E, jwat, MBEA E form feed) 52 shbe] 3 A9}
FTUstL AM 0|59 o} Holl Ve a7 W FAE2 A AR AMS ALjete WEA] B2} o] #ALE wjx|E ook
sttt weba AlA o]2 ‘e< Clear the arrays ©>' I3 ool 7heks) oo} A&s] dxghct. 712k} o] Sl A
S5 (... ) ol et S v R FAEA R A7) gl et FHEAs FHoR AAE U webA
‘0<Clear t ...@> = ‘@<Clear the arrays@>’3} wjX|=|x] k5.

CTANGLE®] 3= ¢

ol Mg o]Fo] ‘@ Ex ‘@x’E AIZHETIAL SIA|TH, Aldo] ofdA TEX &4, 7 84, C 849 A BRoR
A=A tisixe AEsiA] Gasuth Ad Welx S 84+ ‘ed’ & ‘ef 7t A UEhE XEEH AFFH, C
84F ‘Oc’ Ex ‘C<section name@>="7} A5 YUEhE X BE AU 219 49 AY C 84F AT
AL EHoz  AA olFe] & Uehd C HAEE tEsthe AL oudhict o 42, C 847 A4 o5 tiild
‘0c’Z AR AL ARl AL o]Fo] Qtke AL 53t (unnamed)

AX o]5ZF T8 ‘@<section name@>’o|9} T2 FT= U9 oy MMl 7+ C 84 Uehd & JFUTh
oJFA A o]go] oy W Uehls A 11 AMo] “AoTHu: gurt ofgt “ARTHUE YuYguth e 2R
st oju] The FolA Aol AHe] C TEE ¢ T2ae] ulz of ol 4HIsofof dtke ATt A=, CTANGLE
o F8 7lde CTANGLES Z7e] olgo] gl 44w} gl ANER HE C Z2Ide whEo] Wrke Aduth
Bsolll WL Ted 24tk WA RE ‘od’R EARE BE vj2d 4950 C dole] Ax) vlax A0S
2 93, 9o W Age® BEARULE T8 WA o)F §le AMY C 84Ee] I thdl AHEE AR U
CTANGLE-Z ojg] ¥o] j~E F3oto] CWEBIIYE B C Z2a8S s e, AF7AY A2 sty 13 i~
o] AES dAFYT (CWEB mHUole FHojx she] o] gl AAMe] glojof Fuch. 13x dow C Zzae
A2 dsUth) 8| YA, 13 sl A3Edle] BE AA o]E5L dgshe A4y C 247 X3, o] X%
Qe o) g Aol shiw WA 9 wi7lA ASEULh E8 C 24vle] BE FHFEL AAFUT. CTANGLEC]
o] Y C Zzage exx C Auldy SO0 298S Sl nEgrh

grl S A4 ol Bo] ofe] A4e] C 84w ASHT, I AgEE o20) A4e] AAa gt C fak o A4S
AgSRe A9 C 8a5e] HAEe] Fom o)Folfrh ol vl §83 =4, dushy, @1ESo] ‘Global
variables’ o2 o] 5-& 7} Ao glar, o] AlMo] ofg] MAe) C 242 ALHATHE, A9 W45 oy A A-A
He] HA%, ARE o] BE Mo} W] ‘Global variables’ o2 o8& 714 A4 o7 Hrke ojulgt). oz

e Ado]l FYE ole< 7H uwinit}y, CWEAVE«= 1 o5 AMo] A Houe ol 2 Ade WEs s,
a3 Al Qo] ZEEH o] Aldo] the Ao ARETH:E Ze ¢EF7] 84 ‘See also sections so-and-so’ 2kl
PYGUTE o] Z=ofle o] AHS C 848 ARSI BEE A4 Mo UehA gyt Alde] C 9A~EL CWEB
3 YoM 535 (=)71E2 veh=dl, o= CWEAVES o3iA = 7|32 vyt 5, (A4 o5 ) = C gaE’ 2
vHA FJuth 28 598 o]59 Adoe] oy ¥ vepd wl, FHA REe @4 vehbe AdE o AldY C
gxEd A7t ouE ‘=’ 7|87 =" A Y

CTANGLE©] A& A2|¥ wjnjr}, CTNANGLES] E¥€E<Q C 3tdel HAe]7] ¥eell #linewS HEsUth o+
C tdS Astd g, A5G 7t oy wAIRE WAY, &2 oeide] v S, o3& C stde] ohz}t CWEB
de] 2ol ¥wrt verng g ofejfo] ZAs stdE AR QS & 4 UEF 7] ATYU wEhA oiREe]
B¢ e C 7S AH e 492 ¢l Addth

%

o

CWEAVEZ} 3= <

CWEAVES] dnb&el 7ig2 thaa} 22 WHes CWEB oz 7 .tex 3L wheojlls AdUtk 4 .tex 9
W AR E2 the .tex ILE°] IR0, CWEBY] £A3E A% #AES MAER wEo] 2 dde EFee
A9Utt. 183 thy 78 CWEB 9429] “in limbo” o #ojd TEX HxEse] Itz EARUL. I vs 7H
ZF Aol tidk 28 At ARz e guth o Azt seAlel]l AdEe] AEs] mixgyrt. AT,
CWEAVE:= A<l sllo|xE syt o] Al siojAlole Z4zte] C =zl Agd W olgker} ofe] AEAt S0l
uedl, o] g FAske e AdEol A olFe ol £o= vyt 3 Al sjo]x] Eek ofyzt Ha At
a9 A MFE vehle A= vhee] §iyth

R o] HUTR? ‘07t obd fex’ R AlRE s Adowx, the B M 34 e H2 fla, dd]
ofg] AdER 744d IFe tEske Aol gUrh ‘ox’ taolle WAl o] 252 Aol ey I FHol wiEEst
ueol gyt o Ads2 SHEolA EH WA A2 Fo]A2 AIFHAL, A2 vy EE Aol e
A7pA 2 slolAIg Amet vhes sloAle] sl=eielo] Huth I2|a, o] AEL A= vhen, Ao Al FE
SAAE SHgEUt. o ol2fdt AR TEX S AlolRAhs ARESHAl mhAl7] whghuch. ARgShA] oo™, cwebmac



4 CWEB USER MANUAL (VERSION 3.64)

Maes) 9E 92 ¥ A%E gauth o ABSo] 7 Holx H=e] ALY we 7 FASS thEAR W,
Age] Aol emls Fe TAAR WA, wU BAE ASHA mEeh o A7 ASel BT wae o

Q07 Aot g Bk
7 Ao ojslH CHEAVEZ} 9H5o) e TEX 2912 thes) 2 252 749U B4 44 W57} g4k,
o} Sof 1231 A9 Aol \M123. 7 LTk BroF S Ado] ME Adolebyl, M ThAle] \N'7} 24ueh)
el 3 A4lsl TX 847} OVEB shelol olefite] elel sl e e apslo] Uit 2 A2 2 2 57
2, C 827} 2 Aol 9is] 08 Aolol 3§tk 51 229 C S N EEEL TR RN
08 o, A S BEel ) oA cuebmac. tonol 91 Mam el ol AN ABelel Selch

ko |4

[~o



