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2 o1} Reading TpXbook

1 control sequence 78

0y

P U 2006-03-04T11:27:17

plain TeXof+&= 9009 7l12] control sequence(cs)7} dthal Ytk 1 = 300
o701 “primitive” 0] 32, Y 2] 6000] 7= macrogbil U th. primitivel= T
oA AN 3t 4 Q= F A9 A 9] ¢so|1l, macrox= primitive 32 T}E
a2 52 244 csthd| 8. 2, 3 cs7) primitiveQ] ] macro?l
A o|@A LESF 42 91&7kR? Knuthls F7hA] L& 9 A&y}
AAA G T A AHATF B UEe) S RS HE w7 B o
7} Ql=d), vtE 1A S| primitives}1l H| &.(7FF 7hekst B o] 2|t 2
Foll 2ol £k @] slHuch) FA Wie] T-RA), \show}
L primitive2 TEs}= HFEH QU T
o E590] TeXZ A3 A]7]|1L \show\thinspaced}1l ¢]=5}H \thinspace+

macroehs EA9 TA0] Ao} £2E Lguth (Anglsyth)

2 futurelet
ZOUPE 2006-03-04T11:27:18

A1207% (Definitions) & 353517t 2418 s 31 BAFG YT \futurelet.
E A o] AL oftof ARRFof Z AR T AFo] U=z RE ALYt
“olg\let” (?) =thA| o] primitiveE & ‘?_]’%c,’i 7FR7 207& Z71o] 9]
cs®] o] ¢l=1|, "dangerous bend” 7] U £2ojg) ol/\qq%

i
N
N
=\.‘: ftjo

AA7 = olsfed Ho] A%,

“\futurelet\cs<tokenl><token2>"= “\let\cs=<token2><tokenl><tokenl>”
o g she], ZgThE Ee ola7t Zhd), olul o kA g
CIReA

P \futurelet\cs<tokenl><token2>+ \let\cs=<token2><tokenl><token2>
oF EAFHTE. — DohyunKim (2006-03-29T17:04:35)

Py = i
ZEe U 2006-03-05T05:15:06

b

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

\count H[A|LE L} T2 S2A}F A4 Fofl RE=A] Ful S sk Fehe 290,



RLAP, LLAP 3

\def\statement{\ifnum\balance=0 \fullypaid
\else\ifnum\balance>0 \overpaid
\else\underpaid
\fi
\fi}
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d \fullypaids} A7]57] &oleh .

Aol 2 S nAA G, 24 Qe ANE stme Aol
g L WE AR o7t B

Yrh) 27 A4 Foll BHe dgom TeXo® shold 77117t 24t

i

obx 9} Knuthe] o] Aulglguich. S Hapoll Al WEA] £ A4 5
of B Yoekm shEA, B Bl AT e 9x g 1
JERE

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

important than efficiency

Knuth, o] Fopil 4] Au gl #elo] EYgauth:))

4 rlap, llap
ZFo UL 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”
B0 \rlapt} \llap A2 E AFSSIAA & Auigs 227 510
A=, mh A S e ol vl

\rlap& @] 4] glol AWt ojulo] FA5] she] ek W2,

\def\rlap#1{{\setbox0=\hbox{#1}\copyO\kern-\wd03}}
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\def\rlap#1{\hbox to Opt{#1\hssl}}
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\def\llap#1{\hbox to Opt{\hss#1}}

5 TeX logo Texture
2R U 2006-03-11T10:47:16

TeX 212 F=HiE 3 |3l A (TeXture) 7} A5 Y T

SRRRRRR R

=ujshs HhEe obeel 2t

$$\hbox to 4.5inY%
{\cleaders \vbox to .5in{\cleaders\hbox{\TeX}\vfil}\hfil}$$
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F 7RSO & g 9] WAz Qo) e
o|Zo] TeX9| §o]iL, $-ej5o] TeX AHE-3}
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6 hanging paragraph
2R U 2006-03-14T14:34:10

\hangindent=<dimen> o} \hangafter=<number>. plain TeXo| A= A5 W
0] A}2-E|= control sequence S ¢4 T}

22} nS ZF7F \hangindent®} \hangafter®] g}fo|2}al 3111, hs \hsize?| 3t
olefar stk 1w, n > 009, hanging 5127 = & & n+ln+t2,...



PENALTY 5

WA Zol A b, 0 < 001%, 1,2, |n| o 4] Lekdich Hanging &
o 7% 2} F2] Ho| Aurael Zel hrk okt h— o] 9 AL EFULh
W x> 00]9, 2 BEE A%o| A Solxs7t Ha, 1A god 0 B%
S012717E St e el ol LAk el oleish, Azt

-

SolEn wRito] nfa1 Yrs stgo] Hestal et
RhA. F5 8t A e Skl tigtabe digte® Aol RSt
Al SaET WRAbe] nfET s stigo] HeskAl Seutet ThA

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

%3H%J-P W=AtO| D20 HEE St 0| ERSHAL E[LEE BHAl.
2235 AMRE| 5le{ZAL CiEHALRE St 2 Zo| EMSHA .
Sei=1 FAt0] D210 HEE st=H0| ERSHA E[LEE BHAl.
F38 MAE| Sl CiShAR gt 2 Zo| EXMSHAl.

7 penalty

ZFo )R 2006-03-17T15:16:51

96-97%: {=th(paragraph)Z Z710] & (line)52 WEE A oll= ¢ FvlFaL, B3t
A ol o Qlevich. 1 W olsish] AshAE BokA e 1
ol Aok 8ol wolok Ut 1A “pony'of i ok
Utk Beold 252 whE7] glajA 2

Ut} breakpointE Al 7<48}§ HFH O Hr)o Eu}go}o:] U}—o1 2 ZEo|
2t 7 woll 7] 2 AFL R sk AYYh

Z} breakpoint&¢] TR 5L penaltygtdll &8+ oJH ZHE 7HA L =4,
penalty= 1 Z| %] o] A EB}E'EE 3 A EHAYSl= 1] 84| H|-8-(aesthetic cost)
Ayt o[ & E9] 9] breakpoint 2] penalty”} 1000] 2} (\penalty100), L
AHOA FUEL R WS v]shy ugo] 1007HE Erbl Wl &
ponaley7} L8 345 9] 0] OISER, G0l ol o) 204 4
Z1o]a1, penalty7} ZrolA 24271 HthH, 249] penalty= %F52] bonus ¢]
b=, I AfoA e SvbEoe] de —‘?—50] ARA 8.

TeXo| A1 &) 100000]2h= s=4b= FatfE @Y th LA \penalty10000
ojgt= £ EHHE Y Hlgo] FIE Sol7itts Agjo|HE, AR &
Hio] dojux] ¢r=rt= =YYt = \nobreak ©|X| Q. A7} o]d|s}t=
penalty= °] g5 Yt}

ooy X Md
!‘

N

=



6 Ao 1}X . Reading TgpXbook

8 Dbadness and tolerance
ZOUFE 2006-03-18T16:33:08

28-29, 96-97%: penalty A oJ|A] breakpoint2] AL 50| 50| Y5t &7 Fof B

%7 S Fo2 ARk Bt 1Rk, oW Z5o] Hy] £

A7 T 1 NFEL BolUkar TeXe olo] Yat 45k 7]zo

2 badnesstt= A2 =PFSYTH 2H2H9] £ badnesstt= ZFS 7HA2

§14rUth badnesss Fo171 B4 TolS Abole] 1A A3t ey

t}. badness #o| U ZE SHAMH VB2 rlmg 7 Zlo] A2 £E

22 Ao|ZAA Q. A oJH &9 badness’} 04|, 1 £ o] & Alo]

7t o] uje- HAsto] 2 wof HHESHA HYYrt. wabA] badness

0} kel 10000 Afo]9] 7F2 zH5UTh badnessE JLol= A& ok

min(100r3,10000) Yt} oJ7] A r& o @ H]E(ratio)= YEU =], A}ASH

e NG (HAF SRS badnesse] 2Jol S Tpetats A
o & Fa3hch)

Plain TeXo|Al= Z+ £29] badness’} 2002 HolAx ¢t =& At

Yt} o] @& Plain TeX2 Z}7] 7] &9 A= badness7} 2002 ‘:ﬂ

oAl GolE Apole] 720l YR FAL, WolAl e ofmol =2, hadness

7} 2000] € w] 71X|= ZolE 4 k= AdYrtT badness7} 200,:_, J9=

227t Plain TeX& 1 Z£9] o] Alo|9] 7HEE

oA, Tlolt A Fehar, A Eolekar

FIF _lQ

Plain TeX& “U}= badness7} 2007}A] 22 4= Qlo]. "= FA]E \tolerance=200
olg}al A3y}, primitive \tolerance?] =& oA A %7 371X § Yol F
ofof gk A2 ool hyphenations ©]-&3A Fof o7} = Fof 2A
2 AL, 1 dolE 24 4~ )5 Yt Plain TeX2& Yo hyphenations ©|-&
SHA oha, 22 WS 4 A WA Aagch oldg WA skl st
ojmjof A FfFof 'pre’E AHE-SH], o] uf 9] badness®] ¢S \pretolerance®
st Plain TeX& \pretolerance=1002.& A3stt} = ™A bad-

ness 10002 A35}11 o] ho]E Rl A glo] 252 UEF A=A A
338}, otEthH hyphenationS ©|-83}HA badnessES 20002 3} THA|
salgt

9 demerits
RO UFE 2006-03-19T00:30:28

07-08%: o|A] Etolx 5L g olugE Held Yzt = A 2
HUTH A Sio] AAA £ U8 Felshu, TeXe 7 %] badness7h

mlo
=)
ﬂill‘l
2
=
rr
I
oX,



DEMERITS 7

N

Fo] A toleranceE HA| == SHHA] breakpointE A A}, o] A4S
Eﬂ FolH o2 FHH, 24 E52 “demerit’ 2= AS 7HA L =,
9] demeritsQ] glo] A7 HE 2 £E5L vFSU . demerit=2] &
A7 o, O BEgho] £E50] B7] 227 EUtk. 2%} demerit
A% o2l WAL PHUT, o8 % glol £4E % A
b 2] demeritiz ofeo] 413} ol AT (Texol

css Qe Al EAE)

o] A
SlolL?

=
L‘Q
N

(1+b)2 +p?, if 0 <p < 10000;
d=4q (I+0b)?—p? if —10000 < p < 0;
(1 +b)?, if p < —10000.

d+= demerit, b= badness, p+= penalty, HFX|2 0 & 12 linepenaltyS L}E}
Hyth. linepenalty= W12 line®] Zt= penaltyYd Uttt T4 o] 3
AAIHH, TeX o & stolg Lol Al 75kt 4 A9 £55 W] W
L= A=A Yk Plain TeXol| 4 9] linepenalty ] 7] gt 101Ut
o EE50], oJH =9] badness7} 200]1l, breakpoint7} glueo]| Al dojytcid,
penalty7} §l= Ao)|E 2 1 £9] demerit= 9] 2o 9] A (10+20)% = 900
ol Hut}. o] oA Zff, penalty= Fof 7|22 o & FolX]|= gho] ofd,
ofH =&l 7 HUth(glued] thafiA= AAl AT ol ASAY
Utk 2 o] ol Qo] 2 HoIAER)

—

u}A| ko 2 Knuthis $-2]5o0] 4348 lojahis A& 2 Fobd] 9 448 &
ob £7] 41€ WE MBE WUt %, Aol A 4 FEY domerits?]
gro] 27 HER F55 Thethe U= basnesss 3 penalty5 2 Al
o G HATFE AT 2L uelh], o] L 1 EEHe] BE breakpoint
=° 2AA, ofd g =9 Aol badness £ 243} dtrh= ofujdy).
badness”7} A3} Hth= A2 F=of B7] Erh= Aolyrta. o]
Moz Betdld Z5E BHEo] Y BHe AnuAUT & ojee v
AABA R, AU AAFU. TeXE & o g7 TeXI M A 7=
LU TeX! 92 % o AsHATh O “Hmgl e ek, oy

WATHL? : C

of T 7oA TeXO R 4] Zubo] B Ao Fuirn, dyzE o
Bl ARgS gaig. e, 9] £4E AEEY, 54 Z{*Oﬂ °]4} gl ##Blog
7he Ao] A=A, 4]o] vpdo] Hgyt. "nj2|Hr]"e m AlEo 4
4G 2 B BE7) QAT 1A e R BEushe] (K9] &
Ul ) ) TATE YUY, oY Yeowta. J1eA T8l 4
A ghalAle, agos giA gy ofulE A7l LaTeXoAls 4] 2o
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2 o B2lo] glojAl, H4rt YUSAE WELLE 1) — Anonymous (2006-03-

<2
x,
=
S
AY
Mo
o
oy
2
lo
u
4o,
o)
Ay
it
ko
lo
sy
k1
afu)Y

= A
TeXolA] =41& ¢ 8sh= A AAY
(2006-03-20T04:39:13)

10 long, outer, global, gdef
ZHSUFEL 2006-03-20T07:56:22

A= TeX tjzbo]Hu} TeXniciano] T 1A} 3} wl&l =3 WHE % §lX4
Ut 7FG plain.tex, Iplain.tex?} 72 A= oF € = 4
A A ZE TeX 2HASS 1 22 IS Fo
= gAINE 24 27140 dojayth. shARE, It
quence) SR o] 2] ThFe 758 B
A% AYUEE TelA 3 8 glelt midl ozt B8, iz
o] gl 220]= \def o= H7F LYk Wol =4, dlEEH, \long,
\global, \outer G4 w32 AT u®= \def o] H/} 18= BWex|,
\edef, \gdef, \xdef, \chardef, \csname, \let, ... ] 29|%E \expandafter,
\noexpand ... §. ZLejA] sht¥] ol 7|2 A HHASFUTH \def=
Z oty 7t..
\def5 o] &34 iz HoF duf, 4= FE 'Y ‘P& WHAY o
B4, olei WE} A7) ek A9 At o A% R \aet
4olgl WHols A w, TeXo] FA3IA A o] o o7t ofciA]
BU=A SHhA AlE AERithd, oppbe TeX2 Y oo & EAY
ohiH, 1 o] TeXo] A% QRHE B2 woEel vmelst HEaA
AEE gl BAE mEUTh (( Thaat eol ofH 2 Teiat Aet
X b Qb B (U ) SRt e meldla. chas] Texe Stk
S23 Ho] 25w oS- ol QlojAl, oldl A9l tulsiAl LY
T2& 7HAA dEUTh 1 722 \def 9] argumento]i= \par EFS
g = gloke AUt WAIH o2 ofgfio] “U \parE arguement©]]
HE AHESILe Y, Fae] B3 Sehetl 2 Seela WAl ok oA
YUk ZPA TeXE W22 E A Urthrt \pars T, “runaway
argnment” 23 Wohin, 59 A IWHEUTH EEghch o
shA|OE, MRS TSR, argemento] \par EFS AT do] AHEY
ok 1 A oAua? 2 ARESh= Ao HER \defdrof| 015 \long

o

S~



LONG, OUTER, GLOBAL, GDEF 9

AU ek vhx] TeXgHd] “Hl7b ko= ANE g ol| argument’t 4 k=
Qouzt, A wa, TFstab et EA ZHUL ()ALR st 5
ATk $lolA AFe A= o T control sequence BEo|A F F&
H A 10] \long2 A|--A|8.2))
oA A3t \par-2X] HZ wro Rz & wxlgt 7ho] 9Ltk Q27
AL A Y7hek7E \paro] wietopat WUk Wiyt o ] TeX e
2 ol “urt ARE §YolS At ek ety gl Folok Tt gl
UL F2 TeXo] so] AmER B259 A do} s 497t 1 1Y
Utk o] 290l TeX& \par7h h&u] 7HA = 27]ckyct. aheba) 25
ol ob A, WE ANEES 83k FAL o] YPolS AR
Tat= Ou| &2 \long A ™ \def o] Eol= HOZE “\outer' 7} AH5Yr}
= E43 AdollA TeXo] \outer7} Stofl 22 o5 H7Hste] Fhrh,
TeX2 N8 HAE 431, 5tel o5 Wil %< sy 18,
TeXo] ufj-- W=7 A2 sfjofst= 7-F-, S \outer7} 22 FF o7} 2ol
tEl= A7 ol B d7kar

argument QFof A

ol w32 A 99 parameter text T+ replacement text QFofA]
Fu v ISl AFE-5}= alignment2] preamble QFof A

ZA0 oA ddio] otE = = AT A (if... then ... else...)

ook 919} 7+ 0. 317 Q1o A \outer”} & HH o] & AFESIIH TeXS “run-
S 8|

c}.

TS \eloknto] WL ) S99 o %
HgekE Aoldle. B4 1F old elE Azt 1 gAY &
go] Qlal, I IF "odE I 2L 9ed, IF HolHE I gujE
A \def SFofl \global o]2til o Hyth 123l \gdef+
\global\defﬂ‘ S Uk oJuj Yyt X Z7A] Lol \long, \outer, \global

o B \def Goll B HTA 2T, 1 2AE oA o 3

3 2o HEAF st ol 4ol Shw Hulth o E5o,

\long\outer\global\long\def

Aol A2 \outer\long\gdef2} 72 oujglc}.
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11 let
KLU 2006-03-21T01:06:26

TeXol A elstiAE 2 Weo] 59 slur} upz \letgUrh. o
plain.tex0] U} Iplain.texoll 4 €517 291Utk \let & o} 3} 22 G418
o]“l:‘Eﬂ?

R

\let\cs=<token>

o] \csol <token>o] WA} 7Fx|3 Yt oulS Holghch Eeuch A
0] QlE L <token>0| TFE w0 (control sequence) B Auf 2ld], o]
L A v R - s b v e A B B o ltﬂii \csoll Al Z&FH T
o 59, ‘\let\a=\def’'2}1l 3}, ‘\a\b...{... Yl sk, \a7| \def2]
oJm|e} 755 EoobA, a2 \bE @40}—5— Aol Ut} &, ofef 9
oml=

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

ol \be} \c2] oJu]E vHt= Zlo] Huth 123, tha 22 £

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

“\outer\def\b#1.{#1:} \let\a=\b'e} &4 Fds|c}.

\leto] AFE-5 <token>0] T HEA|(single character)o|il, 71 FZ}7} char-
acter code®} category code®] Ao|gtH, o= AE=7lX|= 11 B¢} 4o o
S SHAR, oF2k Aol o] ALkl R, o EEol, \let\zero=0'2, \zero
= A 098] YulE ZEA|RE, 00] 17 50], \zerow= A A Qo A= At
& 7 JASYHh AuFshE, TeXE 22t Aol w2 z27F 2908 35, 1
MazE A7kl Ui vja 2 50| 25 AR HHF o]of sh=H], \zero
22 7F ofy 7] wiZoll AA7E HAeuR, 2A} Apito A= A2
ok yth & 2R o T shAINE, AR w2 e, U
CHAl A& 719)7F qiohdl 8. ojoks.

ol Lot A et EolB Al

=2 4> rr

e Q: ‘\let\a=\b'®} ‘\def\a{\b}' & A}o|9] 2}o]Z o] Q7= Y=A7}
Q7 QIohH ofF zto]o] qlpa?



215-216%:

EDEF, XDEF, NOEXPAND 11

o A: Z}o]7} Qloj®= oFF Wiy Q.(Yes indeed.) HHA Q] 722 \a:=
\leto] AFPE|= A2 \be] oJu|E gtx1, LA L] L2 \at= v
AR o]B=E \a7} AHEE gjuict H7jE o] \bE HHEUTE 1EfA 1
wo) \a \a7} 271EE A9 \bo] ofn) 2 Zteruc.

)

> A7t & oo Fol AY HHE S St ]2 SOl FAGY L U SREEA

:) — [Karnes] (2006-03-253T00:24:55)

\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

> AT mielo] £EEo gyt okl Al7h 23 Qi Zof EHe] Sel
Po] B AT Bl 2L HER Yo} FAIL, A HHo] LEsThA B
oot floAE, ol XY ZIEYE FAZIE FEEZYL. "I hope to pick
your brain about TeX.” :) — Anonymous (2006-03-23T02:58:19)

12 edef, xdef, noexpand
ZFo U 2006-03-22T00:39:10

\xdefE WA A2ttt WA o]FolA ZEeE =4 4 A Fe?
xdef??? \xdef+= \globalledef®} T U3} \global\defE \gdefZ 3}
= A& B \xdefHrth= \gedef7} Hojof TA T2H|, \xdefz}al 5}t
8. ot expanded®] xofl Al wtbEyth ofRlE, \global?] =& ol
1o, \edeft &'d \xdef® A= 2k



12 Zr2 R Reading TpXbook

SAL.. T RE I FE AP EA ZeiA 1-d], AR7F wek]

£ vjazE HosirtE ™, \def7} 1%4‘:0] <=3 replacement textES 2 A}
adj g 7ha sk Ao oty AR Aol 5h3o] replacement texto] &©f
U M22E IR o AWAIACk sh= A7 vkl gk (=HA
AA?) o] ol AHEE= WP 017} \edef, ©]F5}oF expanded definition
AT BAS \aeto} LT, =

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

P40l Ak, GhA] WaEo] TeXS FAA replacement textel] G
=€

o
AN = Qe BEZeS AU &S oot &2,

\def\double#1{#1#1}
\edef\a{\double{xy}} \edefla{\double\a}

HAHA \edef= \def\a{xyxy} 9} T3}, FHA = ‘\def\a{xyxyxyxy}’
o S o 9ol T RE £R A% vhAH e, ZAE0]
AEE S =2,

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

TeXo] 919 \edef} W}t &7F £8F R Eof QIThH, 9= \def\b#1#2{#1}’
T HUsEaL, ofY, \def\b#1#2{#2}' 7} FAFT Y}t AA| \edefS AE-T
A mazo, dg olshe Fut

\edefU \xdef+= replacement texto] To]At A& B o] FolQlx 4
o 7HA] 712 S siuzk=dl, ol &7t . = o] =2 |27t
mAQUT BA o]@&UTE 2 Wy Aldo] 9ol Bo Wy Ao
Z o] A \edefE ©]- &3 HA T replacement texttol] Q= ojH mja 2= A
713 44 R AR o) Aok 29| \noespand 31t
2 U s e RE AR B B AR \aE 3
Fed ate 211 b, SRS 6 e, A4 ko, st
ShebulE 7l gl et tiEE ok SAth TEw \ak ofdfol 2o
74A) wpg o golat 4 gl

ll

O]

n HF 1o djn

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

FRAE \theo] 2|54 WEOIAE B2 A \edet QA Holy A
A=A etk g



69-70%:

w2 m=2€t=2 GLue 13

13 ujz 22e= Glue

AR LR 2006-03-22T07:29:04

Gluet= o8] boxs *ﬂi ol=d| AHEUTE 3Hte] F(line)ol HH Tho
£ Afolof] 7+A 0] iUt o] 7HA o] HlE gluedUTh. o] glue:= Al7]3}A

= FEAY Solg 4= glojA TholE atole] 1HF = glues & 2@ s}o]

o]z 2] @ 2F oufo] YAHO R HO|EF FFX.

TeX> 2b2 o 7o hAER R 722 &9 Arkat vhA

o], 72L& HAS 2lolof glueE PolA] AT 1AL SR E=

o} HvlE o] Bio] ofy Jje] Tl E VHA 1L g &S

Gluet= AI7HA] &4 7HA AL Ql5Uth o7 14

I A I (stretchability), 457 & (shrinkability)

width & width 3
width & width 8
Pt rnennnn el sr s aa s n s e e s r s r s anrnnnaan
space 9 space 9 space 12
stretch 3 stretch 6 stretch 0
shrink 1 shrink 2 shrink 0
width 52

ol vl A ghaet A e ghiert 2R R R gluet 97
2 T oolw, surEel WA, 1M 54 T 9
FulAe oubge) 2h2, outge] YA, 2ubEe] £EAS, v ghue

QR o=
KU AT Y7, $E4, B

=7
=

2>
=]

L 1o

flo 4
£Q
x>
L
o

=
o] YHu|Q} glue?] F3H2 5+9+6+9+3+12+8 =524t
o) 2% KRR U A2 TS| HVIEER S e} T UAE e
9]

M7= 9l 0 4|97 1%45 H}i badnebs7]- OO]F/}h agYgyrt. 1) a9
g, 919 vl 7o) wFok A 719 glue= 589HE2] YH| ] 71 vhA S vk
of @A dlof Trta? Atk FEL 159 Lﬁﬂliu} e
old 2= 9l Ao] o} 7] i glue of st=tll, tha3] =01 glue

=< WA ol 7lHEol glues ‘:L}—EL =994 58w Hyth 19
glieEs dutE sold 977}_9_7 %7 AAA glue W, FHA = 6
f‘é‘ﬂ‘é}-jF}u\ AR = sold 4= fley7t 21 vl&o] 3:6:0 5 1:2:0

CTERA 62 1:2:002 YR 2:4:00] H2Z2 AHA glueEs 29,
EPPIRMAN e

41 o = 2o
rELnlurﬂrl
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width 58

Yu17} 580] E192 9] badnesst ATFA7ER? A klol badnessE A3
o, oJ@ = 2] badness G-8F= 40| min(100r3,10000) ©]2}al 3}l r& of
Hlgolefalnt skal ZpAIRE A2 kA b=l Aeol £ 712U A
SUt r glue set ratio’2tal 2o (Ao 23HE 9 AA 4
(F3)glueZd 0] o] 2 & badness+= 30 (100 x (6/9)3 =29.7) Yy}

14 expandafter (1)
ZSUR 2006-03-23T02:39:43

TgXbooko] \expandafter®] A& ofzle] o] HRYrh. oAE ¢l
ek Axh WRE Bk delzh flayth o

\expandafter<token>. TeX first reads the token that comes im-
mediately 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.

AYAT AN, AE S| B, A LS AL AL T 4m
olslgr 7t “dut el A7E Qe7ty shs ol4le] QlEAE Zohuy] 2ol
\expandatter7} AHEE A7} UGl A WA e oA 4

o Qerth TAL R 47k, “\expandafter L& ofL(?) W0}z
=] e gyt B2 AW ol £ 7o) dangerous bend7} o179
o] golUdgyth F2e 7157k obd & Utk

¥ o] 2o] TiNlooke) SLEIQIA DU st AE AT 8 2
Aol Sholl ) Aehe A4S AL S, dolwg ol e 4dS
P S chaprerel 4 A B of el & ol 4 giol Argsiea

Ao wuto B Aol UFe| u Aelo] YAE thA] wheh. 17
W o)3) & 4 9 Aolth) wha Wt A ZekaUch

b IPEIEA? cob gHETE Btk A He] ZuRely & 4 9l 40
Zof e 8- 2847 S 09} TeXniciano] ¢l 2uebs hEglm. @
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EXPANDAFTER(2): A|7t2} &2 15

olopr| 7k T o= whELUTh WA Poll 95 o7, o)
o2 FHET ool 2
book 01 Aol h9k3li \expandatter RS F TR Theol WA

yrt. ;)

15 expandafter(2): A7k} 324
ZROURE 2006-03-25T06:14:27

#o] \expandattert 43 A A WAE Mo MLk 2ebA] ol
o7k ol AUt 28 TpXbookol| Lol oAl AR QholAl
o] ool ojulg ofrkelz] rkx] AT sk, o] o} 4
1 A3 AIES 3rSU T dAQ) &A= “Getting TeXnical: Insights
into TeX Macro Writing Techniques,” TUGboat, Volume 11 (1990), No.3 ¢4
o TeX WAL 4ol 7| R()E Aol paperdld, et ofele ol
QAL w9 AU T 2 2 golET|E & AdY
ols S w7I9IsAl, witeoll HI-FE siA] WA AiEe ATt o) wfitoll “Al
DR A ook B4 Fae] k! AETH T 3L EAS shel o
FA%7} ZIchela el R B uh) Anfolag B
b SulA B4 AR R Aufo]a F4S Fth \expandafteri b}
2 o] Hjgto] “A|ZkR} A7l st \expandafter”} AlE | 35t
T2 ol mre Lhe. FAe) ol (control sequence) 7 T 58] FAo
shFar

\expandatter’= WA Lho.t a2 E AMA7E Ao] ofiet SuA) Lt
e=mMazmE A A7, 2 AE AaE AMA w227} o]
o Aol gt

I8, FEH2 DdstAE olsfshr] 42 dE sl sy

b
11
ofi

o)

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

2]} 7+o] \lookatletter WjAZ7} A2 wo] QJSu,
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\lookatletters\letters 7 !

L ojg A AMNE7L? \lookatletters & HHA] 2IA}7} \lettero]il F=
HA QA= 7, AHA QA=+ Qg \letter A Z2 L xyz2 A7) 7|
o Fof]

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

o] AAPYT oA =7 U4 Q%UTh oA \expandafters
ol g4 AXH BAo] Solziitt.

\expandafter\lookatletters\letters 7 !

= oAg2A ANE7L? HA \expandafter+ \lettersS HA A7/ A|ZY

o a2eA 9o) B A3 gt ol Huth.

\lookatletters xyz 7 !

agA HE Ane

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

AUtk Au %7 L2la Hayrh

ZE2 LR 2006-03-26T06:29:39

w2 A 4E Algsted, thas 1 o §1715 uhebe 2ol gy,
)

When you define a macro with simple parameters, as in these exam-
ples, you must be careful not to put blank spaces before the {’ that
begins the replacement text. For example, \def\row #1 #2 {...} will
not give the same result as \def\row#1#2{...}, because the spaces

after #1 and #2 tell TeX to look for arguments that are followed by
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BEGINZ} END 17

spaces. (Arguments can be ”delimited” in a fairly general way, as ex-
plained below.) But the space after \row is optional, as usual, because
TeX always disregards spaces after control words. After you have said
\def\row#1#2{. ..}, you are allowed to put spaces between the argu-
ments (e.g., \row x n), because TeX doesn’t use single spaces as un-

delimited arguments.

17 begind} end
ZFOUPE 2006-03-27T12:50:04

ohe BAS SuhE BolA|ul,
\beginthe{beguine}
\beginthe{waltz}\endthe{waltz}
\endthe{beguine}
che wAe 59 Aoleta ),
\beginthe{beguine}
\beginthe{waltz}
\endthe{beguine}\endthe{waltz}

o3-S 3} o] \beginthe<block name>2} \endthe<block name>

7},

e o
o 2

o ml

a

\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}

3 oboltlol7t F&Uth ®E7) Behe LaTeX] \begind. .. }2} \enaf .. .}
7 9lst g2 How FANA gkekertar )

18 countO
Z+OLFE 2006-03-28T08:45:22

R FRE St Aol 198 nbA] §& Lok A2 E 249
072 53, g3t o AP WL
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\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

T, ok gl ABE AE

This is TeX, Version 3.141592 (MiKTeX 2.4)

(sum.tex [55] )
Output written on sum.dvi (1 page,

Transcript written on sum.log.

212 bytes).

oo 8] &= Fof 1 #Hox] M7} F81aA}; k= 10

9 Ang ww
& ZAeletel slolx] Wt 10] etof 3

7tA| Q] dHel 557} vk o).
dd], 5571 UgkEU T o)

a2 e FARY.

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

19 Tail recursion
ZOUE 2006-03-29T03:14:41

210%: TheTh e maE Aol girka gt

MW oW T

\def\foo{O{M T AW ... \bar ...

Z 322 \foo9] replacement text ¢t TF= |32 \bar’} 9= ALY

t}. o] AL, olulxE TeX-& \foo A2 E ZJ|5}t}7} \bar |ZE2E Yl}=
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2:7F \bar W22 0] AAZ u}zl o2, do} 9l \foo W LEE A% A5}
7] Y34 \foo W] 2 9] replacement text Y &] \bar tj 22 t}22] EZ 9
& 7|93 Folof & AJutt. wheko] \bar B =2 A A] 19] replacement
text ¢roll TFE w27} Qlrhd, \foo 9} m}IIA &2 W me] o] ojdl}o] A
& AT w29 YAE HolFolof T AT,

SR, BA 919 ool A \bar7} \foodl AL-ILITh = ofdjel 2
-}l

d

flo

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

ol %t S recursion olgti Uitk SelLE A7 ek gyt 1Het
3 oA o | 2 AsHat], 1 Hef ol® 3 Z x7] AAlo] o] §H
“E‘ 7]_\] qq‘ ]E‘. = 777GNU777 E o]‘/\]ﬁ? O] GNUQ—] %]947} ”GNU iS

Not Unix” 9] 2Fx}2tal gyt GNUE A oJst=d] GNU7Z} AFRE Q7] wj&
of o] A recursion o2kl & 4= QY (5 AAZ olFol, AHAL
Arel ARE T2y dof Lispd 1 lispo & BE AL o & 4 Qe
emacs, 12| 1l O] emacsE= Jt= AEQ AETo] Zlo] Holstal 9= GNU.
o] BT} GNUS| AAH el 2 | AT w9 ATk o
Al 224ck)

219] \food} & a2 & A& uf] vulch, TeX2 replacement text W2 \foo
gl B2 9AS sl dmels A% ALEE AU ol 1
o 2 ool A ALEEE Adoleht A% ol &3 AR, \foort
ANt 2ol \tood] T B2 91315 7]olal7] HaH 1w
@) Wix7} o] 4l AT 28] ofulg Behr 1A AHFE e v
£ Wol ARgRtthaL ojsfistd E AUtk HIrE Y w2 E3 HRE
AL, Bl A ol Aok ool AT A Sl
o) meHol A BT

9k, %

SEA| 9, 2 recursive | A2t E th53} T2 9= o]E7ER?

\def\foo{O{M T A M ... \foo}

29 AL} thE H-2 replacement textU] ] \foo T}9f o} F¢ BEE% ¢l
o= Fdyct olg g A Q] A2 TeXo] \foo t}22] YA & 7]2jd &
27h elk= Aduch Hustd \fooo] M-S wbA|AL 1 oSS A% A
at7] fleiA L 1A= ghARE, A Aol ¢l7] Wiy th. wheba] o] 49
= 280 oo AME BEF9 A5 79T Bak glgyrh!l! ol
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35 A" A ZZEo] W upAEro] QItkal A “tail recursion” o2kl 9
Yth gz w2 Ytk o)A TEXbooko] ©] tail recursion
2 AgshEa she @

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

2 olsg 4 9

o

Al
B3t TeX by Topico]2h= A 9] 11.8.3 Tail recursion®] Ue}3)l= t}&1} &
T A o = U= AdY Tk

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.

oJPARE Hold TeX by Topic o]2h= o] fhaks| Hfurt. Aldytt. o)

oA o} QIAZ L WA E \loop ... \repeatE o|a|T = AL AU}

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

TeXS ZH3HA A 222 B o]a)al £7He o} =2 0|45y
o, sopEel B8 Wk 2 A ohgEEULh

opzjako 2z~~~ ofgf oA AFeE Knuth®] o]&-& vpxjuto g ojH &
e mAASsYS D Ao Aol A" recursion wij-p- AL
st Rt HFE AelA By 8] agAolx] Z3uch Adolats o
& ARgSlofEal, YRE AAsofE L. 283 g7 AHF R Ao
H A= Q-2 A (iterate) & 2 | AT 4= %—gqq- A uF, T2 S
thR W 7 recursionS AF&akUch 1 7k W 23to) blEA olx Q. e
W2t o 2 Knuthe 3R] 27

H

113

. aesthetics are more important than efficiency”

> Fe A gelet B f2ARE OJart e PR OTL - [her-
mian] (2006-03-29T03:37:09)
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> iy oAl o] gA HAE AUk hermian]d, FEIFHL7 ;) - [
2] (2006-03-29T05:15:19)

b =20 Hr} ... 1BRE 1007}X] =4 Z83517]: - DohyunKim (2006-03-
29T1/:48:52)

\let\endgraph\par

\count255=0

\loop
\advance\count255 byl
\the\count255 \endgraph
\ifnum\count255<100 \repeat
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o] X st
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