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1 Tail recursion
ZOUFE 2006-03-29T03:14:41

e 22 wiaz Aojrh qrkn Al

\def\foo{O{MT AMT ... \bar ... MM™T O{HF}

= |22 \foo? replacement text ¢rof] TFE WA =2 \bar’} Y= F>-YUY
o %9, ouhE TeX & \foo A2 AASITH} \bar 22 YHHE
=%t \bar Wj 22 0] HE vpRl th, "ol U= \foo WA RE A& N5}
7] €34 \foo W =2 2] replacement text Y 2] \bar tj A2 t}29] EZ ¢
|& 7193} FojoF & AUt wtekol \bar ujZ 2 FA] 19| replacement
text oko]] Th2 w227} QIThH, \foo &} m}RIIA & W a] o] ofgltof A
& AAT =29 9HS HolFolok & AL

2, A 919 ool A \bar7} \foogl AUk 2, ofel2}
-l

=

A

>J|

7

rlo

\def\foo{O{MT AMT ... \foo ... MMWT O{HTF}

23t A5 recursion o]l ftyry. SR A AL yry. Zheh
3] Halj A of" A Aolsk=dl, 2L Folof of' A = A7] Ap4le] o]-g-H
= AJYrth A& Eo] GNU” % oA %? o] GNUQ A7} "GNU is
Not Unix” 9] ¢fx}efal ety GNUE 74 2J8k=t] GNUZ} AHE ¥ 317 di&
off o] HA] recursion o]2fal & 4= FUTE (% AR o|FofH, AHA}
ATyl e Z=aew o] Lispd 11 lispe 2 B e ot & 4 Qe
emacs, 18] 11 0] emacsS W= AER, AERLo] Zlo] o5t Q= GNU.
o] Tk GNUS AAZ HOB 24 © A3 T ¢e AUt o)
A #2Uth)
9] \fool} & wjm 2 & A/ ufr}, TeX-E replacement text W2] \foo
U0 BEF fIAE 71957 vEYE AS AHE AdYh. otnt: HE
B Z2 oA A ARG E = AEo)gk= g o] 88 AE-E ], \foor}
A7 wjuich 28ofl= \food] tUhx EF A& 7]<5t7] flsiA 1 H&
@) wix7} o] 2o AU 28] ofulg Behe 1A WHee) Wwe
S wol AT ojsishd B AQULh WREe vue w3 AR
A9lo] 1, FFETF AL ol AHLIITHE ol A7 A4l ZHel A
e asAlolA
SHAIRE, 22 recursive WA 22HE ThE3F g2 7= o €787
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\def\foo{O{M T A M ... \foo}

A9 AHL} T2 H-E replacement textU] Q] \foo T}9f o} FH BEZE ¢l
o AUt olela A AHE TeXol \foo 39 NS 7]0l3t B
27} gloks AYUT GUFSHE \food] AAE THAT 1 TFE S A 207}
b1 91914 1 91302 A, A Aol ¢v] R theb ol 49
iE”C’ﬂ ol A B2 /A& 719e dae syl of2gt

o HY A7 B2l W b re] Gek A tail recursion” o]ekT g
o} egd 2 wmH R H gt E stk o)A TeXbooko] ©] tail recursion
Qs she

ofs

o T oﬁ, rr

..., and the memory does not fill up during a long loop. ...

= ol 4 Sl AYYT
ESF TeXbyTopic ©]2t= 209] 11.8.3 Tail recursiono] Ue}l= o231} ZHo
W 470 olafe 4+ & A

In general this ’stack build-up’ is a necessary evil, but it can be
prevented if the nested macro call is the last token in the replace-
ment text of the original macro. After the last token no further
tokens need to be considered, so one might as well clear the top
item from the input stack before a new one is put there. This is
what TeX does.

o] JAITE B o]E TeXbyTopic ©]gf+= o] Tiatsl]l H Y

4 =
R
of
i
Iu)

oA o} Q147 WA \oop ... \repeatE 0|32

\def\loop#1\repeat{\def\body{#1}\iterate}
\def\iterate{\body\let\next=\iterate\else\let\next=\relax\f i\next}

TeXZ 3F8HHA A W25 KL olgfsle &b ofF Ae3ollsy
o etAbEo] &3] Wekhe A AY TotedEEyTh”
OpA|}O & Af-mmmmm ofefoll A 1t Knuthe] o =5 wpA|2te 2 o =

& atAZsUTE ) 99 Aol ™ recursion vl A 7FAS)
13E olAoA] B g aeFlox| Batyrh Ado|a)
ok, RS AAsforE ... 123l o) HHH R



252%:

i

ol A WA (terate) © 2 S AT 4 AU A, m2 ey
1

< Sttt 7HE recursiong AU T
Zo weko 2 Knuthe WA K7
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. aesthetics are more important than efficiency

> F& Au) YA ] Az 2 2E o]Ff7t ¢hEE Z2 OTL - [hermian]
[[Date Time(2006-03-29T03:37:09)]]

> =@y opp2 A7} o] A WHE AUk 7 fhermian)d, FHHFANL7 ;) - (3
2] [[Date Time(2006-03-29T05:13:19)]]

0

2 countO

R FRE sohh Auidel 1RE wA e Foke AR 2y
Hy)2 i, Tt 2ol I MU

\newcount\n

\def\sum#1{\n=#1 \count0=0 \addto}

\def\addto{\ifnum\n>0 \advance\countO by\n \advance\n by-1 \addto
\else\number\countO\fi}

\sum{10}
\bye

MY, ok A gl AnE AU

This is TeX, Version 3.141592 (MiKTeX 2.4)
(sum.tex [55] )

Output written on sum.dvi (1 page, 212 bytes).
Transcript written on sum.log.

9 2E B2 syo]R] 9] EEEof 1 #lo|x] a7t H8tarA} dh= 10
74 9] el 557} bk @ Zaieletd so]A] Wm st 10] etk o
del, 557} Uk )

a2 Be AR



. TeX makes \pageno an abbreviation for \countO ...

o

o] A3t TEHIA S ATHE sumdvifh A Qs socks A

ZF2 L 2006-03-27T12:50:04

\beginthe{beguine}\beginthe{waltz}\endthe{waltz}\endthe{beguinel}

ZOP

=5 Aolzta gj,

rlo

c}

ille
gl

\beginthe{beguine}\beginthe{waltz}\endthe{beguine}\endthe{waltz}

g 3= M o] \beginthe<block name>?} \endthe<block name>

\def\beginthe#1{\begingroup\def\blockname{#1}}
\def\endthe#1{\def\test{#1}/,
\ifx\test\blockname\endgroup
\else\errmessage{You should have said
\string\endthe{\blockname}}\fi}

Zhotolfjol7t 5 Yt 27 EtE LaTeX 2| \begin{...}7} \end{...}
7h ok A2 Ao FHEA] FUS7RT )

4 F9 g7]

ZES U 2006-03-26T06:29:39

2015 iz AAGA] 7hE Agshed], e 1™ d 7S Bk Aola Ytk
)

When you define a macro with simple parameters, as in these examples, you

must be careful not to put blank spaces before the ”’ that begins the replace-

ment text. For example, \def\row #1 #2 {...} will not give the same result



213%:

as \def\row#1#2{. ..}, because the spaces after #1 and #2 tell TeX to look
for arguments that are followed by spaces. (Arguments can be ”delimited”
in a fairly general way, as explained below.) But the space after \row is op-
tional, as usual, because TeX always disregards spaces after control words.
After you have said \def\row#1#2{...}, you are allowed to put spaces be-
tween the arguments (e.g., \row x n), because TeX doesn’t use single spaces

as undelimited arguments.

5 expandafter(2): A|7A} 33

ZFOUE 2006-03-25T06:14:27
@] \expandafter= F3| | HALE H7|Hit= IHA] o2&
ol 7} oy gtk B2 TeXbooke] Lebels oAl ARTHE gfobA
wWejoo] ojulg erolajelz] ekx) AARke sk, ol ofF 4
1 AASE GAE 2S5 UTE 9Ae] &A= "Getting TeXnical: Insights
into TeX Macro Writing Techniques”, TUGboat, Volume 11 (1990), No.3 ¢

g
o]

SIARE, U9 AmlolgUh TG £& Tk gelns % dgch
o5k E71915hA, ol ulgS A WA AL AFshE o) HjL]
AR B ol B4 Y1&el %7 AlE} BT 3L EAS S
o 3447} ZIekel 3 Qieh R 2247k nhx) Avtelag @A A
bbb A 2247k AR Auto]a $AE itk \expandatter
H}E o] Wje] " A7k A o] HFEUCh \expandatterst AlE o] 3
st 1 Hef whel ket F74e] W o] control sequence)7t B F
2%l g et

\expandaftert H¥A Lhot a2 S AAA7)E Ho| ohjet £HA
ot vlaRE A A3, 2 AAE AnE RAA LR} ol §F T
w9 Au] gl et

I9, FEH R st E olsfst] 42 dlE Sl

AN

i

O

N ol ot of

\def\letters{xyz}
\def\lookatletters#1#2#3{First arg=#1, Second arg=#2,7%
Third arg=#3 }

2@} Z+o] \lookatletter W27} A9 o S0,
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\lookatletters\letters 7 !

L oJg A ANE7FL? \lookatletters 2] AHA Q1X}7} \lettero]il F
HA 1A= 7, AHA A= ! Q1] \letter WA 2= xyz2 A7 =7

£

=

First arg=xyz, Second arg=7, Third arg=!

o] AMEUT. oA w7 o4 gluth 0|4 \expandatters
ol g4 A7} EA o] Solzitt.

\expandafter\lookatletters\letters 7 !

= o2 A/MNE7tR? HA \expandafter= \lettersS WA F7 AlY

o agA §le) B A% et 2ol Pyt

\lookatletters xyz 7 !

A HE A=

First arg=x, Second arg=y, Third arg=z 7 !

AUtk AuAz? L2la Hayrh

6 expandafter (1)
ZSUE 2006-03-23T02:39:43

TeXbooko]| \expandafter®] A2 ofefj o] Argo] AREYYrt. AA|= gls
Yo A7 WRE waekT et et o

* \expandafter<token>. TeX first reads the token that comes immediately
after \expandafter, without expanding it; let’s call this token ”t”. Then
TEX reads the token that comes after ”t” (and possibly more tokens, if that
token has an argument), replacing it by its expansion. Finally TeX puts ”t”
back in front of that expansion.

AEAR s, A= ¢hEol 9, A & LA A4
ofsfiety 7zt Auf AAZE glert? she YAl €
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\expandafter7} ARE-E A7} AGUTH A WA Yee dAl= 0%
of YHUTE AL B 270, M\expandatter 2L o]2(?) HHol7} 40
Zo|| U917 5Uth B2 A oo = 7§9] dangerous bend7} o] 7 ¢l
ol ol Bt BRel 7157k obd & itk

uh o] o] TeXbook] 2u]21A 2tk AxE AL AU7bEA o %
Al el Aekeh A HAE s, el g Fol “AGe RS
9184 THE chapteroll ] Wi H o2l AL o} 4 glo] ALgST,
2o spatol mE Aotk gl ] Alzo] HAE thA mheh. 1
W ol3) & 4 9 Aelth) eha Waks 2 gekaUch

7h ARTER? Tob vk Belth L o] ZubRebi & 4 Qe 40
Boll U U 237 8ok ToXuiciane] ¢l alohs o2

>i

ANE. 2
BIel AfE AASHAS Wolwg Fof 207 US| goldl Husld
Eetol WA AL Aol oSt A ZaUT. ) A 40l B S of
ol BUCTt B ¥ ¢m ¥ AL s opguch
olop7|7} THE Fo wgLUTh WAl ol 5L o7 )

kS-S 7}thE a1 thof 70| \expandafterE o]a)d] HE= ATt TeX-
book ©]3% A 3to| L+elQl= \expandafter A|S & 373 th5ol RS
Yt ;)

7 wjZ Z=2E}LE Glue

ZF2 L 2006-03-22T07:29:04

Gluex= o8] boxg M2 &ol=d AREgUH. 3tte] Z(line)ol] HH thof
= Atolel 4ol 9lssutt. of 7ol Wk gluef Ut} o] gluei= 417]3}H7]
= FZolEAY Jold ¢ oA Holg Aol H4 = glues F 23t
go]A 9] & 2% ofufo] MO E Ho|EF FF%

TeXS ZE o o) MASE Y EEE §E9 Atk HAs UE
W, 1S BraE Afolof glued WolA HAT 1AL fAFES HE

th WRE o] o] ol A¢l WolF HAu & F& WEE WYYk
Gluiel A7H %48 743 gk Fol4l 16

A = (stretchability), 42374 &= (shrinkability)

width 5 width 3
width 6 width 8
1
space 9 space 9 L space 12
stretch 3 stretch 6 stretch 0
shrink 1 shrink 2 shrink 0
width 52
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9 2ol vl e Bk Al 79 glueZ} 2F W Q. AA glues 9UHE2
A A AR QAL 3y ] WA, 19 9] 58S 7T 9y
oh A= vkl 1H, 6F Y] AR, 2nF Y 5AE, A glue
12030 Be7hA JHII 9L, 54, RS st
o] dfof A vtA 0] qH|Q} glued] F3H2 5+9+6+9+3+12+8 =524t}
| abso] ;o) vulgta sk, 919k 2o utAS T} glue
|

N

71
2 WS 4 Uk by 2] 22 2P 7P 2] S szt o
AZUE=A gloeMe? 39 %, R badness”| 002t A8 YUt @) 19
H), 919 o] o] ukask Al 9] gliei o] uu]e] 71 A S
ol@ 7| dof a7te? Atk ZE S 1o o] YnjH) 69+ 7Y
ojd 4= Q&= Aol ofy7| wjzel gluez =ofoF sh=d, thad5] Fo17 glue
=& B0l 7Mool gluess 6RFE 504 582 w5W Huoh 19
o|H glueE AvhE SolH 7127 ¢£? AWA gluew 3VhE, A=
THE, Eold o AL, ARl S0l o fley7t 1 H[Eo] 3:6:0 S 1:2:
oyl &. watA 62 1:2:.00%2 UFH 2:4:00] HEZ AHA glues 29HE,
FHA glues 4vhg SolW ofg 1A HYk

— [

942 944 L 1240

>~
o

L

41
_1]1
[
rlr
iy

width 58

U7k 580] HST ] badnessi ATkeZR? Ao badnessS 473
o, oJ@ = 2] badness G-8F= 4]©] min(100r3,10000) ©]2}al 3}l r& o]
Hlgolatagt shar ApAIRE A2 shA] kok=dl, A=o] £ 7]3UA
ST rS glue set ratio’®ha H2m, 22(BR)HY FaHe] A4 4
(F3)glueZd 0] o] =& badness+= 30 (100 x (6/9)3 =29.7) Yy}

=]

e P8 et

8 edef, xdef, noexpand
ZFO UL 2006-03-22T00:39:10

\rdefE WA AT A7) olBold S L2 & YA ehpar
xdef??? \xdef+= \global\edef®} F U3} \global\defE \gdefZ 3}
L A B \xdef BTt \gedefs} Elojof 831 ZoH), \xdefe}u S
8. ot expanded®] xof A whhbEUth o=, \global?] =& &l

1o, \edefyt &' \xdef® A= 2}

DS B N 08 492 Ags B R4 aE, At we]
E |z 25 Aottt W, \def7} 125 0] th&35] replacement textES A}
O 2 71st= Aol ofye}, dA AlSrol| 2H320] replacement texto] S o]

=



U= MAEE IHE of AIfAACE dh= A7 Jokal YTt (ZhA]
AA?) o]H Lol AHEE = HHO7) \edef, ©]E3}0F expanded definition
Ayt FA42 \defQ} E¢I, =

\def<control sequence><parameter text>{replacement text}

o} 22 @Ol Atk 9hA WaEo] TeX F24 replacement textol gl
RE AN 4= Y= EEES ANEUT. dESH offiet 224,
\def\double#1{#1#1}

\edef\a{\double{xy}} \edef\a{\double\a}

AHA \edef+= \def\a{xyxy}' 9} L3}, FHA = \def\a{xyxyxyxy}’
ST o] 9o e BE FRe AAR v QI8 27180
AEE AE d2EH,

\edef\b#1#2{\ifmmode#1\else#2\fi}

TeXo] 9]9] \edef &} Thib= <=7k 428} BEof QIrhd, 9] \def \b#1#2{#1}’
1} Eata, ol H, \def\b#1#2{#2}' 7 EAF T} AA| \edefS AE-TF
A mE2on, dd ojsi= Yt

\edefU \xdef+= replacement texto] Tjo]Al A7 EZo| FolglA] 2

w7 E713 AAE Sk, olel dleirt Sl&. & of wo o glvt
AR BRI ol@gyrh 3w Akl QlolA B Ay Aol

EoJA] \edef&E ©|&3}HA|E replacement text?lto] ¢l olH wjZ=2E= A

MAIZIAL A A b AYYtt. o]uf ARE-Sk= A ] \noexpand Yt} ©]

5 a2 QUTh thedt 28 4% oE Sol BAT AR a2 4

olsk=g], \a A= \b, AAME ] ok \c, ANE \det 51, \be} \d
L szl it vkt A ok shAlch 1eE \ak ofgje} e

0 e gole 4 et

\edef\a{\b\noexpand\c\d}
\toksO={\c} \edefl\a{\b\the\toksO \d}

S \theo] o)A THE 0] A= B2 oA] \edef SHAaE Tol4t A
M)A ekecha g,

10



206-207%:

9 let
ZLOUFE 2006-03-21T01:06:26

TeXoll A WelsteAE S0 Bl 59 s} upz \letglurh ol
plain.tex0] U} Iplain.texoll 4 €517 291Utk \let t}&} 22 G418

shed),

e

\let\cs=<token>

o] \cso| <token>0] A kA1 QL om 2 Hofsirtl ZolUch A
n]9le A& <token>o] ThE W& of(control sequence) E U ¢ld]|, o] uj
T upR R T R o7 7HA AL Qe Ve AHEE \csol Al EEF YT
dEE50], \let\a=\def'2}1l 3}, \a\b...{...} 2}l 5}H, \a7} \def?
olujel 7]5-& EeutotA], A2 \bE Aot Aol HUth E, off
oJm]=

\let\a=\b \let\b=\c \let\c=\a

gedo] \bo} \co] olu| whp Alo] Puth Iex, e Lo BYL

\outer\def\a#1.{#1:}
\let\b=\a

\outer\def\b#1.{#1:} \let\a=\b'Q} & Z=As ]}

\leto] AME-H <token>0] T FEA}(single character)o|3l, 71 FZ}7} char-
acter code®} category code?] o|gtH, o= AE7X|= 1 Bl 248 o
TS SEA|E, oFzE atoldo] Tkl Q. ol E&0], \let\zero=0"2}H, \zero
= A 09] oJu|E ZEA|uk, 00] 13520l \zero= A A= Qholl A= At
€9 5 syt AU, TeX& 2A; Ao ia=7F 2908 49, 1
a2S A7Nstl Uy sz 5] BF 2AEE B ofof 5h=t, \zero
=227} ofy 7] wfzoll AZN7E HA e m g, A} Ao A= AREE
Tkl gk B Q1A Y Wk AL AR T 2, U
of thAl o= 7137k vkl 8. ofoksk.

o] hots B4 Shbek Eol At

4

o Q7 \let\a=\b'2} "\def\a{\b} & A}o]2] o]Ho] 7l dEH
7187 Qehe of@ Ahol o] Qibar

o VA Apol7} GlolE o} BETFUISL.(Yes indeed) RNAY B9 \a
£ \leto] MAEE A \oo] oJu] S Wi, FUAY 499 \ak

11



WiZE o] \asl AL wuiet Ao El o \b vhE Yk ZejA 1
ujo] \at \a7} Ao EE AEO] \bo] ojulE A&

> A7k & o Fol AY HHE AL s A2 Fol RS JUT SXEA
M- [Karnes] [[DateTime(2006-03-28T00:24:55)]]

\let\endpara\par

\def\newerpara{\par}
\def\par{\endpara\vskip2pt\hrule\vskip2pt}
\let\anotherpara\par

There are a variety of ways to create commands.

The one descriptoin given so far is to use def. \par

There are a variety of ways to create commands.

The one descriptoin given so far is to use def. \endpara
There are a variety of ways to create commands.
\let\par\endpara

The one descriptoin given so far is to use def. \anotherpara
There are a variety of ways to create commands.

The one descriptoin given so far is to use def. \newerpara
There are a variety of ways to create commands.

The one descriptoin given so far is to use def.

\bye

> ZAFEI ). plejo] Sagolguit. ofsll A7} 23 gl ol £ Be &
2 o vk Fof #A 1, A o] BESFIAL BE
SlcF AorjH, o]t XY 7FERE FAI7]E He =g U]l ”] hope to pick your

brain about TeX.” :) — Anonymous [[DateTime(2006-03-23T02:58:19)]]

10 long, outer, global, gdef

A TeX cizpol ULt TeXuiciano] E14h she mhEe L% WEE g4
7}& plain.tex, Iplain.texd} Z+2 ElA= oF & U ES &

44 TS TeX ZHASS 1 2L BASE do] B RAE QL o o

fr= AR A T7]14e dolsytt. shARE, 7t

quence) SILFE o] chabg 7% she e wu, 1 et FRaAAE
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A% AU A § ¥ gols mid odayt B8, was
o] dufl 2£0]= \def oll= H7F LYk Wol E=A4]..., 551, \long,
\global, \outer G} w32 AT u = \def o] H/} 18= WX,
\edef, \gdef, \xdef, \chardef, \csname, \let, ... ©] £]o]| %= \expandafter,
\noexpand .. . 12 A SHLFH arobizlzE A Welgith \det o)
% oFy7t..

\defE ©|-&sfA oz FoJ5 g, A= T 'Y PE WAL o
A, oEd= o7t w7t obE A97F Utk o] B PR \def®
oje HPolE AN o, TeXo] FAsA AAl o] 2] HE7t ofy A
BU=A SHhA AlE A Etithd, ofube TeX2 Y oo 2 EAY
ofU™, I Ao TeXo] A& e u= EZS WolEo] Hxe|7t £538)4
A7) ool BAR mEU ( e chold ez e Al
71 S W T O W Ba. Sl e ck
Hlo| 2511 o] 922 wlo| qlol A, olel Aol hulshH BTz

= 'H'E"% 7FR 3L QsYTth I 22 \def? argumento= \par EZS
A S Qloks AU HAF o R of2io] " \parE arguemento]
ME AMgagloy, i U1 sleb= 2 slep et weba] o= o)A W
Juoh 2A TeXE W22 E 8] Uteh7t \parS W, "runaway
argument” 2}17 W3k, 3tE AL avbsUch EES ) o)

SHA|NE W22 E TSR, argemento] \par EFS AHET do] UH
th I A olAue? O AREShE Zlo] HiR \defo*oﬂ 23+ \long
AUt mA] TeXgHe] "H7F P02 Z7|E 5 o]9 argument”} 4 5k
Loyt Alojx| Har, gstep ebs AA E5Uth (o]ALE sk 8
| REUTE flolA At FEsioF & control sequence HEo|A F E=
A A 10] \long2 A|-AQ. :) )

oA Arget \par-g A WA WO2= & HAkgE 7ol JGUTH 22X
A4 AN Urbck7t \paro] vretoput Iy Wiyt o e TeX o
2 slojg "7t A E W olE ANk vy etal deojof T vt
HFUtTh F& TeXo] sfo] AmER EFZEE AP dfjof sh= Z-97F 1 i
Yt} o] #Lof TeXe \par7} 20 7}A = E7|chPdyct wjaba] 22w
HEgol= ofYA|E, wE AN EE Qs oA= ©] BROE ARESHA|
et OP|E \long A& \def oo 20l= AL E "outer'7} lFHT
= 5743 Aol Al TeXo] \outer7} $Foll -2 o5 A7ste ghrhd,
TeX2 ZA7H8] BAE ¢kl atd 4 W31 B3 syt 1Yo,
TeXo] wij-- W= A A &sfjokst= 49, S \outer”} &2 |7} 2o|H
el = A7 o A 4rker

o

o

Wi

13
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e argument QFof A

e o] v & A 2] parameter text E= replacement text ¢Fof| A]

o ¥} vjgsu] A}8-35}= alignment?] preamble ¢Fof A

o 70| oJFfA] Ao otE S 9l AL A (if... then ... else...)

qhoF 9o Z-E 2 ol Al \outer”} & T H

away” F&o] AL, "incomplete” EHmoletal EH5H, std dS PEY
c}.

ORA[E; \globalo] HtFULh HrE Z2IHY Hyem |
et Aol e, 54 1 3 5
go] Qi I IOF HelAe I 58S e, IF HelA=E 1 9ujE
A \def Srof] \global o|zfil o™ Huyth 12|l \gdef=
\global\def®} L 3st oJu|dYct. XF7HA] Lol \long, \outer, \global
< B \def ¢l B FFAF 22|, L A= o EAY ofE AL, E
T 0L HFAL SR ol4tol sk Hy . o5

\long\outer\global\long\def

219 A& \outer\long\gdef®} 72 oJu|Jyct.

11 demerits

ojAl oA 255 WEoUle IS Ad=AE FEg wrt " A Z
ST A Fuo] AHA 2

ZF0]Z] toleranceE FA| Y=
o EHoR EAGH, 2 SES demerit’ sk A& 7P el
b £ 5] domerits®] 0] 247 HES S5 WEUL demerit5]
Yol Z47) A, 7 Beke] H5o0] W] £27} Btk TR demerit
7} moolr, AR olel T AL QEUTHE, ol & glo] £AS & A
oML 2 29| demerits ofehe] 43} o] AXFITE. (TeXelA

As 2k I 4G S ) )

N oo

oot

1
o

(14 b)%+p?, if 0 < p < 10000;
d=1{ (14b)2—p2, if —10000 < p < 0;
(I +b)2, if p < —10000.

14



d*= demerit, b= badness, p= penalty, B}X|2t S 2 12 linepenaltyS L}E}
WAyl linepenaltys= W12 line®] Zr= penaltyUch. 2 A o] ZFS
A5, TeX S & stolg ETholl Al 7Hsehet 4 A9 &5 Waol W
T Z 3 EA stgyth Plain TeXof A 9] linepenalty?] 7|2 ZF2 104t}
o EE9], o]JH =9 badness’} 200]1l, breakpoint7} glueo] A YojtclhH,
penalty7} §l= Ao|B & 71 £9] demerit= 9] 2o 9Ja A (10+20)% = 900
o] Huth. o] WoflA Euff, penaltyi= &of 7|2 02 Fo2|= FLo] ofd,
of® YA g7t FYth(glued] thalA = AAl A5 ol ASAY
Ytk I 550] ofF Yzfo] ARt wmolAER.)

d
h=)
X,

5

O

Ll

=

B

=

=
s T
_{
)
il
o,
4>
L
>
9

ol
o
rr
pou)
filo

)

o

= 2TolA] 9] 42418 o
of £7] e W ABE HUL % Ao A7 250 demerits}
o] Havt HER FES BE
o) @& Hastels AT 2L ojuleld, o] £ T Behe] BE breakpoint
Sol AHA, ol T Fo) Aol budues £ A2 Feids ool

o 2

> o] 3 p7]oAE TeXo2 4] Z2yto] He Jog dulede, dAz2eE #
W ARGl Baa. TEE, 9 SAS AEEY, 24 F7lof ol 43l wBlog

= Zlo] {EHA, s4]o] vRo] Hraynh Tojg|E e ul AlEo] 4
43 gHs 9B B8 chigAE 2AL TddE Beusel (4 &
SupET o) ) HRe EHEY, oy Uorze. a4 Telm 47
= AL 2oz giAIgE Y. ofulE A7F LaTeXo| A= 4] 2ok &
Hlo] glojAl, A=) JJASRA e EFLTF ;) — Anonymous [[DateTime(2006-
-1

S)
Qa
©
=3
S
S
Qrw
S
N
\if
—

o fa ens XJLdOfWOﬁ 161998 §F40n guAta. ool
LA osAd AS 234 oF B A gHith —badness, demerit 5.
rexef ] #4’% Qlefshe AL A S4tHe Aol F7FITE. © [Progress]
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12 badness and tolerance

28-29, 96-97%: penalty Aol A breakpoint2] A AL 50|z £E50] F 3t &8 o E
N7 e oz AgHnn YUtk 1Rk, oH B50] nr] Fo
AUNR? DT 2 1FS RAATRD TXE olo] that Sok4 7] Ee

& badnessth= A& =URGUT 2219 &2 badnessth= ¢h& 7HA L
14U badnessts Fol7l ZolA] TolS Abolo] 7H2E SX|sket gy
th. badness wo] STz SHAH WEAEE HER, O gho] A& %
F2 Ao|AA 2. LA oJH £ badness7} 04}, 7L £ ©ols Alo]
7t o] uje- HAsto] 2] wof HHESHA HJYrt. wabA] badness
0} ETO] 10000 Aolo] g 24T badnessE FoHs AS chek
min(10077, 10000)2] e} o] 714] & of® H]& (ratio)& LFERU L], AHA]at
He RS AG T (FASE A MRS badnesso] ©]0|E Bhobst
o] & Za3Th)
Plain TeXo|Al= Z+ £29] badness’} 2002 YolAx: ¢t =& A5}
Yt} o] &8 Plain TeX2 2}7] 7|&o| A% badness7} 2002 oW 1 &
SIA] ol Abole] ZhZlo] L% EALY, WolAl o oW o] B, haduess
7} 2000] E © 7}R FobE 2 Qi AUTh badness7h 2008 Y
£7) Plain TeX2 1 39 W] Alo]o] ZASE Al LED 5 g1
ol M, iy 1A o, 247 Folehn #BE whct

|

rlr 12

3)]\

Olt
i:l
N o>

Plain TeX& ”"U}+= badness7} 2007}A] 22 4= Qlo]. "= FA] & \tolerance=200
olg}ar thh/]l:} primitive \tolerance®] &= oFX| A %7 $H7}X] ] o} =
ofoF & AL olol hyphenationd ol 81 o] Trolsl = Eol AH U
2 A, 1 T;]‘01 £ 27 4 )&5Yt) Plain TeX-2 9t hyphenationg |8
S 9T, ES WE 5 AeA WA A2FU ol N WA el Bk
ofujo] A Aol ‘preE AHE3H], ol Hf9] badness] ZH& \pretoleranced
st Plain TeX& \pretolerance=10022 A3t} = ™A bad-
ness 10022 A3}l o] tholg 2/ME A glo] E5% WES AeA A
A3Fal, 2FE T hyphenationS ©]-83HH A badnessE 20002 3}al THA|
solgh et

\%
N

FEI QlLU o 22 2 gAY - [Karnes] [[DateTime(2006-03-18T17:48:05)]]

13 penalty
ZHSUFR 2006-03-17T15:16:51
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06-97%: 2T (paragraph)& £ 7o] F(ine) S-S BHEL TpPol L vl Ful B, 5}
2 o] Fo Utk 1 olsiah] HsiAlE WA AW 1
Aol alkelis ol 2ofok BTk WAl "penalty”o] cha) A otuizl
Uth BEdoi] 2E5& WE7] Qa4 EulEst= A &S breakpointahil
Utk breakpoint® 4gsts WS B ZubEsiel BHEold S50
et 7 woll 7] & AP LR st AYYh
Z} breakpointE 9] FH 5 penalty?}il E= of® gh& 7HAaL Sle=tl,
penalty’= 71 2| Hol A FUHE0 2 shA MAYSHE 0]3H2] 1] (acsthetic cost)
Ayt o & £9] oJH breakpoint?] penalty”} 1000]2}H (\penalty100), 1
Aol FUEO R WAEHE olshy vl o] 1007 Bt Ty =
penalty7} 3 S22 H]Lo] WolEna Zulo| dojd Fgo] Ho] A
Z o1, penalty7} ZrolA 427} EthH, 2429] penalty= %F42] bonus ©
n=, I Ao e SuhEe] A gEo] AfA Q.
TeX o A 2] 100000 2f+= A= Fot| & =3yt 18] 4] "\penalty10000’
ot E& MRS Hgo] RAYR Bolgiths avojnE, U &
HREo] dojubA] gF=the YUt 5 \nobreak °|A| 2. A7} oldfish=
penalty= °]H 5 Yt}

o ooy S X
C

N

=

—_

14 hanging paragraph
ZHOUHE 2006-03-14T14:34:10

102%: ’\hangindent=<dimen> £} '\hangafter=<number>’ plain TeXoj| A= 3 A}3]
o] AL8-E] = control sequence 5 YU T 22} nS ZHZF \hangindent?} \hangafter
o] grolgbal 3}il, hE \hsize®] ZFro|2til 3}&F. 1uj, n > 00]W, hanging S
A7 = = B n+l,n+2,. . HA goﬂ/q L]-E]—L]-—r n<00]H, 1,2,...n
o A LFEFEU Tl Hanging Soj22 7|2k z+ 9] Zo| Qubz o] Zo] p7} o
B h—x 9 A& BFUTh WY v > 009, 7 FEL UKo A Fojxs|7t
S5, 197 9ol ©.8E Sojs|r HUTh e weIA 2ol SAI 7k
FRol olgfsiy, FalA7E HRSHAR?
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225

Zz=.
=.

\hangindent=2cm \hangafter=-2 \noindent

SoilEa WEito| nt21 BEE St=H0| E25HAF RE2|LEEE THA|.
T3 M| ST CHEHALE CHEte 2 20| 2EHSHM].

Soi =t WEAo] AtE2D BEE St=H0| 23 f2|UEt BhM|.
T35 AHMEl P4 CHEIALE et 2 Zo| EMSHA

15 TeX logo Texture
ZhSUFR 2006-03-11T10:47:16

TeX 2318 ZHjE g Aju| 3l 8 A (TeXture) 7} S5 T

SRRRRRR R RRRRRR

$$\hbox to 4.5in}
{\cleaders \vbox to .5in{\cleaders\hbox{\TeX}\vfil}\hfil}$$

ety

FhgrTh o g S0 wxE 9o} ge
ol Ao] TeX 9| #lo]a, £-2]50] TeX & AHES

16 rlap, llap
ZFS bR 2006-03-09T15:07:34

If you understand boxes and glues, you're ready to learn the adhacros of plain

TeX; these names are abbreviations for ”right overlap” and "left overlap”
g0l \rlap?t \llap W25 AHGSIRA A Awlglis WA 2T 5

Az, v aEel Bt ol e

\rlapS L&A3}7] o)A 9o A3t ojujof 2A3] sfo] 2Zul AYzhsl,

\def\rlap#1{{\setboxO=\hbox{#1}\copyO\kern-\wdO}}

>~

o o)

i

e 7 e, AME old 5% A4S e gt

o

99} 2
ST
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208%:

\def\rlap#1{\hbox to Opt{#1\hssl}}

FEEA FHUZ 9] AT B3, A SUIT AN F AE WELS
% g
agthe, \11ap o] %A g s Brhar

\def\1llap#1{\hbox to Opt{\hss#1}}

2 ©
17 42 5 29
ZFO LR 2006-03-05T05:15:06

"For best result, "always put a blank space after numeric constant;””

\count F|A|AE|L} e =2} AF4= Fof WEA] 3wl sl Febs A Q]

\def\statement{\ifnum\balance=0 \fullypaid
\else\ifnum\balance>0 \overpaid
\else\underpaid
\fi
\fi}

919] of|of| A HHAZ 07} \fullypaid Ato]2] o] wj$ FQslcta g
o} gkef

..=0\fullypaid...

A strbd ANER] Gole E \fullypaidZ} A7) = 7] o]zt 4.
Aitoll= & FEFE vAA GANE &Y §le ANE steg APATte]
HAA vlagHolgt gyt (7H=, W AAR Yt BAET| =

o ([ _IlN

v
a
M
D)
ox.
-+
an
=2
K
3
o
ot
o
o
HU
=
>
o
tu
o
£
W
£
N
N
)
N
A
)

oFA EF Knuthe] o] A m] gl
o] WS Woaly sFHA, AR}

JERE

o AL Bl A WA 7 A4
Bole 748 Bug @A gEgyth 1
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2075

9-11%:

77because extra spaces do look funny in the file; aesthetics are

more important than efficiency””

Knuth, o] o] Au| gl Helo] Edgigyth o)

18 futurelet
ZOUFE 2006-03-04T11:27:18

A 207} (Definitions) & &5-5Fch 7} A cs& s WA S Ut \futurelet.
EohAl o AL ofe]ol AHg o} B ALGMEF T AFo] L] mE AL
"algi\let” (?) =hA] o] primitived ] TSRS 7FR? 2072 FTto| 9]
cs®] drgo] Ql=tll, "dangerous bend” 7|7} F 7HLt %0101/\‘4‘4%

A7 ol3)a o] 24z,

"\futurelet\cs<tokenl><token2>’ = "\let\cs=<token2><token1>"o|% ZF
CFL Shdl, TR ehE 292 olai7} sk, oot o shex) e,

19 control sequence F-¥
ZFOUFEL 2006-03-04T11:27:17

plain TeXof+= 900917} 9] control sequence(cs)7} SJthal gyt 1 = 300
6] 7]l = " primitive” ©] 11, Y™ Z] 6009 7] = macrog}il g T}, primitive= T
oA} A7 B} = gl A9 A3 T cs©] 3L, macrow primitive £-& L2
a2 S22 FAAE esTY| Q. 2, Fo] Al es7} primitive@l X] macro?l
A @A FEE & AS7HR? Knuthes F7HA] 442 S AFSHSH
AA 2 1 O U AF oF YIS w2 s B 7 22 o7t
U=, Hh= Z1Z1E0] primitivestal sl 2. (7FE 7heket W oAk A S
Aol =o] =tk ©alo] lsdth) FiA W o] 183t \showdl=
primitive= HH5k= W AU o E50] TeXS H3PA 7] 2L

23l ¢S} \thinspacer macroff+= EA|Q} IR Y AoV} F2E U

ek (Amelsy)

2! \show\thinspace
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