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[No. 1] Hello, world H 2 o

=¥ \hellocmd{world}
=

: Hello, world!

xparse xparseollA] th& B2 ofn] AIL Jlekal 7pRtet. whoF ohZ o] £l St AQUA &
B 270 xparse 2415 BEEA] & A|Shofof S},

e \NewDocumentCommand.

e \RenewDocumentCommand.

e \IfNoValueTF.

e \IfBooleanTF.

e A2 A AR m, o, O, s.

interface3.pdf ©] EA= expl39] (A2 §-U3FL AT referenceo|th. FF Aol Fil 2As)
&t} texdoc interfaces.

rlr
P
o

oA o2 £A|E HojuA},

\ExplSyntaxOn
\NewDocumentCommand \hellocmd { m }
{

Hello, ~ #1 !

}
\ExplSyntaxOff

. 7

\ExplSyntaxOna} \ExplSyntaxOffZ expl3d ¢lo]2 ZsHe HEYS EAZTE o] e QA=

1. Amjo| At = B AL,
77} o] 9z 29ITh(Z, letterol T},

= s Y 2
01] ‘ﬂJE | ~(E‘Eﬂ)i IS PAA 22 EAS]|F0fof gt

\ExplSyntaxOn
\cs_new:Npn \hello_fn:n #1

{
Hello,~ #1 !




Hello, world |]

}

\NewDocumentCommand \hellocmd { m }
{ \hello_fn:n { #1 }
iExplSyntaxOff

\. J

o] AE &= A o] o' ARIX|E HHleHA| HojFot %/‘1 g \hellocmd”} o= Y2 JAAE st

WolA expl3Z ZAE “34” \hello_fn:nol WA= Lvke 3tk A2 ofEl 2488 she AL o

347} 614 &= Zol}. 22|y \begin{document} O]Toﬂ \hello_fn:no|gl= 45 += 871

wlZoll A1 B \hellocmdE 79| 5HA| = 3ltt.

oh, 27 @A QIZte WS Bl o = o] R0l EAHHE (EE Q) olt}. Yo g2 F7s6}
A5 g2 ok 22 Zlo] qlt.

token list 7} 7| &
a7 e 2

string ET Gy ZA|T 7HEH| A1 2] I E7F 2% 12(other) & IFEET metA a2 1 EAEY
ol A () A =t

neger 444, 255 YIS o ol o1 ol
floating point . F-545%7 A4y, FEA7H 162129

dimension TpX2] 4 o]k A 0 2 A T2 (sp, pt, mm, etc.
skip TpX9] skip A=A & o]/l dimo& At}
keys <key> = <value> 4|2 tl|o]E|.

N2 m)~
i -g
s}

of 7)ol ek 22 B AE P4 o] 2kg o] EATH

sequence expl3 52| 2|AE zpg3o|t}. of] 7]j9] ofoldlS UHE A thF7] |3t A2 & stack x| H
28 4l

clist comma separated list. seq®] EE3t 424 2} ofo]dlo] |2 R H Aolt}. 7hekstst seqetal
XZysh e,

property list key=value g4} 2] 2| AEo|T},

ojgtoll, file, regex, sys, quark, cs, box, coffin 5-2] AtE§ 0] T ATt 3] vj ]z Aol

AEATob QAL W BRI (M4l Hold g st B Az,

\cs_new:Npn \hello_fn:n #1

{
\tl_set:Nn \1_tmpa_t1l { #1 }
\1_tmpa_tl

\cs_new:Npn2 A 22 34 (cs) & A olstets Hd 2 2A] 25 2 Zloju 2 o] g & Holfofof
Stk o] ZpA)| 7t 8hte] $h4rolt. N2 control sequence, p= parameter, n2 “S 23S 2 SR EEY”
< 771tk o] ALY A A A= ¢ F Q5| A& T YotE B+ QAT T3 2 71| = s A sl F4E

n 74 @ol 2ol Aot} FEZ 2 FolM AEHE E2E. {. .. }7F sk nojl sigSth



Hello, world |]

N 3o 322 7Hgjzich ¢l 2 59 \1_tmpa_t1 #k|7} 5tuke] Nojtt.,

o, x, f, e A} T HY-E 712] 7| =t expansion A= UFoll A3 oA Hrt.

V 3t 7o) i a2 E stel7] x| gk 1 v AR xS Meshe Zo] obugt 1 3t (value) & PA W=
ofmjo|c},

webA \tl_set:Nn2 71 5o 2| =2 gt 7l o] mja = e} 5 7l o] SHE | 97E 2 AP S olide 4= .
o] F4:9] ojul= no 2 Fol x|k E2UE Nojahi |22 o] Fksteh Holth Bl N2 1 2ol
010]: o}'LZ]-

o] T \1_tmpa_t1& o Hlo]e| & A3 vl 2ele), o] M4 ek ek WAt ofE AEHAA S
gAIstE Zo] FH. 12 017401 A4S 2n]skal tmpae 173 o] Fo|H t12 T o] Efelo|t}.

o] 5ol tmpa?l A} tmpbl 212 expl3 AFA|of| A 2] scratch H4=o|t}. & o] 4R 2 Ad16HA] ghote
M} AFEE 4 9k Ae)x) M4t 13} goll thstel 5 714 9lof A w77} 2t o] el 2 o) so]
Itk AHAITFe] Bi4E THERIE \t1_new:NO2 W45 A1Islof o v} Slck.

flo] FEoA A & \1_tmpa_t12 I AA = 1 9%|of| o] M40 f&-5 ARG oA ot A
“Qlej pajelo] dAIch 1 EAGICH 2] 1 1A 0] of Fh4e) Wkt vl%a o] Heke Mol folstel,
expl= WA H el WHkghe WIER ER57) 9k (ztebA Qe nle] functione] okih), /2 EAelo]
ofHl 712 FH =M REHA ] X 25k gttt 27, expl3oll= return Z°] gt

rlr

ol

A H¥ Expl3 = 2H/J3h= control sequence &+ _(underscore) 2} : (colon) & Z3SIEE FA] F0f
o[ Z AR 4 Gt} expl3E ol &3to] AT FHE BA ol AL85Y] st BrEL MRS
“2 ] & (document commands)”2t1 B2}, BA B2 26l E 2 £ okt 7 o] xparseo|H
expl32} W42 0 2 7| sojof Giet,

g BAE input stream. TeXOAl HallFe EZ(Q) S 7El7le 22 &

1AH AR expl3 B4 AREA L F47t E4 (absorb) B UALe] F4 € vle) ATk FH

xparse?] Q2 A A|Z}(m, 0, 5) = expl3 2] A&} A A|AFe} 7|53 B2lo| T tt2H R B & 5}‘:5
b Hoh.

° o

A2 3 expl3<] data type.
4 AAE FHolo AT 2482 SHEE T expl3 o] HIAZ (HlolE) &4
WML flo]EE AHAstal Qe mjaz

"9 \begingroupelA \endgroupZt], & {oM }7HAIE 7F=IZIt. A (local) M= ©f B9 W]
Ak f-astoh. Hejek dtglo]l B4 AAo f-ast Ha4E YA (global) o] 2kl Strt.

SN
[712 1. 241004 A A2 \hellocmdel A QAR 0} o] - o HYH 2 A z}5tE= s molet.

2. A4 HAIF \hellocmdS, Hole elate] 3 22bE thRALZ vl Zstes
zbgatoleh,

3. \Hellocmd{world}

: Hello, world! E=+= Hello, World!




Hello, world (sol.) [}
2 SA10) Bsto)
S 2 AF2 Bt o oigh Aol sy

TEXa BTEXe) W wolsk QAb2 Solge u) AFAe 1 SFAR Bk HEH YL e
eyt

\def\mytmpfn#1#2\end{\def\tmpA{#1}\def\tmpB{#2}}
\def\headandtail#1{\expandafter\mytmpfn #1l\end}

\headandtail{dream}
[\tmpA] (\tmpB)

\uppercase /\]-_9_01- IIH‘— 1 Hoﬂ letter7]' O]—l,]fll _9_-‘—]'7]' ]’]E]' II]—E]-/\‘] Uﬂiijl' '5‘01'% Z_-]loﬂ o]%
aalofof shzt] el ek ohg 3t 28 mafo] Py,

\def\mytmpfn#1#2\end{\def\tmpA{#1}\def\tmpB{#2}}
\def\headandtail#1{\expandafter\mytmpfn #1l\end}

\headandtail{dream}
\expandafter\uppercase\expandaftexr{\tmpA} (\tmpB)

U # K E] o] Zl o] m- > B 5}o], [ATRX| A \MakeUppercaseE Aol F11 J&Uth. \expandafters
g0 72 s 5= Zolekal A ZtetH Huo

7

\def\mytmpfn#l#2\end{\def\tmpA{#1}\def\tmpB{#2}}
\def\headandtail#1{\expandafter\mytmpfn #1l\end}

\headandtail {dream}
\MakeUppercase{\tmpA} (\tmpB)

23], = A3 2R \MakeUppercase= 5] RIAHE Fote] 221 SASHES o= o] jleng,
Qo Zo| mjg] B siA d2 7l glo] g 5k 7o) Qiapnt Agw =2 5 = ZJuth (\uppercase:=
oj7o] A 5yt thE F A2HE Hlaste] FAI

\MakeUppercase dream \\
\MakeUppercase{dream}

\MakeUppercaseE AHA| T \expandafter’} 22 4 &yt thS F 23S H|wsto] AT,

\def\tmp{dream}
\expandafter \MakeUppercase \tmp \\
\MakeUppercase \tmp




Hello, world (sol.) [}

expl3s]) W T ol 4|23 Gelol 3 ke Helsujo] X2l st o] 2 8xlo] gyt
2 2AR Lot 0B A,

\ExplSyntaxOn

\tl_set:Nn \1_tmpa_tl { dream }

[ \tl_head:N \1_tmpa_t1 ] ( \tl_tail:N \1_tmpa_t1 )
\ExplSyntax0ff

\tl_head:Nz} \t1l_head:n2] x}o]of tisto] Azl HA Q.

\tl_head:n { dream }
\tl_head:N \1_tmpa_tl
\tl_head:n { \1_tmpa_tl }

T Ee A 2ol cfelA e 24e hetein
\ExplSyntaxOn
\tl_set:Nn \1_tmpa_tl { dream }
\MakeUppercase { \tl_head:N \1_tmpa_tl } ~(\tl_tail:N \1_tmpa_t1)
\ExplSyntax0ff

oJAC R Fth= A& & 4 AEYTh \MakeUppercases IAHE HA FA ot & Hof qlote A
A& st Ut
SHH | expl3oll thEAY AEAE W= g7t 0] £H|H o] Ql&yTh

\text_uppercase:n, \text_lowercase:n, \text_titlecase:n.

o Al WL ol Fol nol2til Hlof YAg 7| M o2 AtE WA Sshe SRS FaEUYh 1Y
7] W&ol o, x 59 o] Wz gl&uTthl ojdtol \text_titlecase_first:nolgk= Zo] QUA|qt
o|Ae S KIS AT Ao|2 e Ut =9l 2 sizlg U

\ExplSyntaxOn 3

Hello,~\text_titlecase:n { dongsu } \\ ' Hello, Dongsu

\tl_set:Nn \1_tmpa_tl { cheolsu } \\ :

Hello,~\text_titlecase:n { \1_tmpa_t1l } ' Hello, Cheolsu

\ExplSyntaxOff !
o] oflof A EZo] \text_... HHF| AP o] :no| X[ QU= FAMH E= AR oL Fo|E Yok
A72 A4tk 1 o] f o] Bo| bl tfsto] \text_expandehs #45 & W Ays}y] w2

=

lo] Zo] A& £2Y FAlole ol A% PP E0| expldoll ZUH7] Ao]7] wf&ol \tl_upper_case:n,
\tl_lower_case:n, \tl_mixed_case:no 2 A3}t 20199 11 ¥ E]E o] 5 thAl \text_... PP RE=E o
ct. ohet 2020 @AY o] W HA ] T3-S 9J5to] t1F PH T 5257 ]+ SHAI T interface3 EA] ol & kA °":P

5



Hello, world (sol.) [}

str_ 4 AA| case WA T4+ \char_uppercase:N# \str_uppercase:n°] ©f J5Uth char_
Z79 HH 2 expl3 YR 2 02 AR EE o7t Eon 2 JA AL Zlo] gl \str_uppercase:nol
A, o] A2 F 2 mj A= 3t 0] 59] caseol| A1 oF She T2 HE QI3 g AU oz,

\ExplSyntaxOn
\str_uppercase:n { \tmp }
\ExplSyntaxOff

it

ojg} Zo] ujA g o] 79 Ao]AF HHE 4 YAFYT LI F FAD S H WS & 0ff caseE FAISHL
Hw e 4 J =5 5h= \str_foldcase:n 22 A= A Z2 a5 oA Lok redyo
oje Aol ofYetH \str_. .. JA| AF GH2 A AA & Aol iUt A F9 cllet Zo] A&t
FALG 9] Alo] A5 EAS Aol \text_<upper|lower|title>case:no] 7} A gttt

i



[No. 2] Ready, Set, Go i g o

\foobox{Korea}

g2:
£9: [K[o[t[e[a

1 new, set, map, use

expl39] B AE 253 t, clist, seqoll THo}oq,

new A2 W4 i) Ag8)x %arua new} B egich,
h2e zhe

map 2|AE 7} &5 (item) o] tisto] 24 0.2 ofH A& (function) & &85t}

use YAE LS S (expand) Sho] A= AE- ] X

F11. B 22 (ES] 1)2 \t1l_new:N7} gloj& \tl_set:Nn¥ 4= 9lct. 223t} \tl_set:Nno]
otd thE tl ZAR,E newstA] &L &5 = Q12 H 2 tmpa, tmpb7} oYL AMEA}F IS
o] 2t newst= Zlo] kst

21 2. \tl_use:N \1_tmpa_tlL o|7lo] ¥ 2EHo| GAA = et \1_tmpa_tl1d} A7}
FYstrt. 18y 2pojet \t1_use:No| 22o|H o4} t1S S H (o) EAetrh= Aot A F2
o] Eo| & xfo]7} gl TS 2 oA ).

mapoll= F 7HA §Ho] 9t} ShuE inline©] i thE St functions F2+= Aot ©¢5)
\fboxE F 2+ 49 oz 59 oh33} 2}

inline mapping;:

\tl_new:N \1_my_t1
\tl_set:Nn \1_my_tl { We shall overcome }
\tl_map_inline:Nn \1_my_t1l
{
\fbox { #1 }

}
\tl_use:N \1_my_t1

. 7

function mapping;:

\cs_new:Npn \myfbox_fn:n #1
{

\fbox { #1 }
}

\tl_new:N \1_my_tl
\tl_set:Nn \1_my_t1 { We shall overcome }
\tl_map_function:NN \1_my_t1 \myfbox_fn:n
\tl_use:N \1_my_tl




Ready, Set, Go ||

i)
rlru
nOl'
l_
ox
1o
ot
do
rO

inline mapping©l| 4] Fo& 2 o] &~
E]ojof gttt Zloltt. expl3& ###17E|2
inline mapping< 27| EHs}}.

017} Itk #10] ofujat ##10]
ofl nesting©] @ 2.5+ A&o A&

j_
=|:t:
u:N'
o
ol
opo
_0|L
N
§2
N
8 =2
Hn fu[r

function mapping®] 49 1A}E & 7 HHo}5 0] mapping function 12 % s} Fo]of gt}
i

Fol 7 BAIL webA ket 2ol $H2 4 k.

\ExplSyntaxOn
\NewDocumentCommand \foobox { m }
{

\my_foobox:n { #1 }
}

\cs_new:Npn \f_box_it:n #1
{

\fbox { #1 }
}

\cs_new:Npn \my_foobox:n #1
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_function:NN \1_tmpa_tl \f_box_it:n
}
\ExplSyntaxOff

\foobox{Korea}

clist®} seqs AGsHEAL
\ExplSyntaxOn 3
\clist_new:N \1_my_clist !
\clist_set:Nn \1_my_clist { abc, 123, ABC } :
\clist_map_function:NN \1_my_clist |

~ \myfbox_fn:n abc, 123, ABC
\par

\clist_use:Nn \1_my_clist {,~}

\ExplSyntaxOff

cist= %% P87 452 A0l QAL seqis o> RATIT. Lo % FLAE WA o

&{of 2ttt

\ExplSyntaxOn
\seq_new:N \1_my_seq
\seq_set_split:Nnn \1_my_seq {|} {

- abc|123|ABC }

\seq_map_function:NN \1_my_seq \myfbox_fn:n abc, 123, ABC
\par

\seq_use:Nn \1_my_seq {,~}

\ExplSyntax0ff

seqOllA] set= 95to] \seq_set_split:Nnnd}t \seq_set_from_clist:Nno] &5}A 2Qlc}.
seq®t clist= XSt dbU stack* & E-851HA] 2 4 Ao}, 2o EotAH seq/clist+= THE /10]2] 2| AEo]
7VE 12 AER T} H| 5 dliste) seq o] THE #-8 7He A2 ol ol A= el A thEA Hot



Ready, Set, Go ||

map3t BEAA map P45 expl3 2Aole] Y 23 715 o shiet. ol Sof Fol 2akHol A
7} 2 atab} foox B %) o] T AL

\def\acmd#1{\expandafter\aacmd#1\end}
\def\aacmd#1{\ifx#1\end\let\next\relax
\else \fbox{#1}\let\next\aacmd\fi\next}

o|ZA| A olst= Zo] plainTpX A 2] R Zloltt. =& 927t A4 AHgshe

\def\ofif#1\fifo{\fi}
\def\process#1{\fbox{#1}}

\def\fifo#1{\ifx#1\ofif\ofif\fi\process#1\fifo}
\def\acmd#1{\expandafter\fifo#1\ofif}

fifo ... ofif 7|'HS M= npt7FA|Qld], o] = WP B T o] 2u} “TpX ] | AH” S A &5t Qlth. A4t
2| AE mfsgolgt= 22 W RHE ofF A AMSSHEE sfiE 2ol

expl3ol|A= o] vt " A A" & A A& 4 gle7k 28 7Fssith. o] A& plainTexell v] o
HHEHA 23T 4 A EE quark d|o]EJEF] 0] oJ o] St FEZE o] A5 H S FE5HA 2 L2 ¢l
Z10] X gt of 7] of| A Z{u]ito} (low-level expl39]) o] & 0] Fal 7},

e

o &

J

\ExplSyntaxOn
\NewDocumentCommand \test { m }

{

\test_fn:n #1 \q_recursion_tail \q_recursion_stop
}

\cs_new:Npn \test_fn:n #1

{
\quark_if_recursion_tail_stop:n { #1 }
\myfbox_fn:n { #1 }
\test_fn:n

}
\ExplSyntaxOff

\test{abcde}

HBA R ESE The B4ThAF AFE T W Aol

e \tl_clear:N &2 tl2te] Y&& B& A2t o]A2 tl AA & Aot A= T2
\tl_put_right:Nn n<Qlx}o] U-&& Ao t19] 5§ (LEZ) o] Bojd=c}, vhA \t1_put_left:Nn
2 ¥ (2F) ol =t

\tl_set_eq:NN \let\A\B2} 72| Fdslct = 709 1S LA A|Rict.

e \tl _count:N tlo EZ 7J4E vtslksic},
\tl_reverse:N @At EES <402 vjdsict
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4= (numbers) & 244 0 & t}7 7] Ho|| sh52] X3S YA 4= (int) ol thisto] th2 E 7HA| & Yo+

A},

new 53 H4E ARS Hol BEEA] new A A& Shojof Sttt &) tmpa, tmpb2hs AF 2] %] 4= o] r]
g2l &) o] At

set \int_set:Nn ¥ ndAt EE2 \int_eval:no 2 &4 & o] 2=}

integer expression 4 THA 2+, -, *, /F AT (()) R o]FofRh F5 () oL AL
(HEYA) 2 Aot B 3ol 76t fp AR oA et F g2 / A4 (plainTex el

\divide®t &2]) truncate”} ot4z2} round o]t} \int_eval:n { 7/4 }9] Ait=2 22 A4k
S \divideZ 3}H,

\newcount\tmpcnt\tmpcnt=7
\divide\tmpcnt by4 \the\tmpcnt

A= 1. truncgt modulo S H3HA = T ohp7h FH] = of 1T}

compare 7§ HJaLA2 >, < (= =, >=, <=& H] 3 AXFAZ 313 bool 7S ¥
\1nt _compare: nTFA il PE F2xoltt, o] 34> \int_compare:nTF= AMA
3 if-Zo| B 2E I ARE-B|E & A|of Fofof gt

o?,: ﬂ?ﬁ
rol
hu}
o

use t17t= 2] \1_tmpa_intWS g AEZ0)] G7|H o7} @AYsth 4L HheA]
\int_use:N \1_tmpa_int Z& #2AU \int_eval:ngt th-Sojof 1] %P% 4 AT

2o tfsto] w2 FHst7] Mol G st A2 thg E 71| gejolth.
e \int_zero:N Fojx|=¥40] 718 022 TH=C), \int_set:Nn \1_tmpa_int {0}%} 5.
Hol2 95k \int_zero_new:Nojat= A% 9},
e \int_incr:N Fojz=H40] 3FE 1 F7FAZIth \int_add:Nn \1_tmpa_int {1}3} <.
e \int_compare:nTF nojl= A4 B]a A o] 2},
e \int_use:N

e \int_if_odd:nTF, \int_if_even:nTF

10
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dEE2H

1. B0l A A A3k \fooboxoll 4] zt Z2tof ofell ol Alek 2ro] MAke i otet. 2t 27}
Afolol] 1pte] 7+2}& £t

EH
el

ol
1ol
rlr
o
ot

2. \fooboxol A QAR Fojdl 27} 42 AlofA npx|gto] Lz} &7
\barboxZ &}/gstoie}.

d

3. 72 24 2 o] MAARLE B4R @ Exfo|gt 483515 \baroddbox HH L
AAstolat. £} Aol 1pte] 7H4 S .

: \foobox{world}

:

: \barbox{world}

: (5)

: \oddbarbox{woxr1ld}

: Eoml 6

e S m S mv el
L L N 1 1 N .
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Ready, Set, Go [J

e
ZojA & EA1L S 37) el 2 Bol A the Solet 2ol wiHatolet. nix|ut §2-2 3717}
e 4 9lom Amjo| Ak BAg,

= \scmd{abcdefg hijklmn}

=% abc def
ghi ikl
mn

\t1_mapd Zoj] Ax|o]A (10) = dte] EZ (next token) O 2 XA F=t}, A|o|AE T}R= HH o
st = A2 oA e

\ExplSyntaxOn
\NewDocumentCommand \test { m }
{

\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_tl

{ \fbox { ##1 } - [alb[c]d[e]f[g]n®)
} :
(\tl_count:N \1_tmpa_tl)

}
\ExplSyntaxOff
\test{a bc def gh}
Fo7l Al 27 45 M= Zlo] Brio|th,

Qe EE o §3HAF \t1_mapO FolAlt B2 shbA A elahi 442 Az ol u] ol
A4 \1_tmpa_intE A§ZstAt

(1) A W& ofolglo] S0l W \1_tmpa_intE 1 S7HAIXITH

(2) A HA ofol&]-E JA] t1 \1_tmpb_tlol] 2= (\tl_put_right:Nn)3gHc}.

(3) ol & vtEs|77H \1_tmpa_int7}30] HHH 72 Bl 5 022 il 215714 A3 E \1_tmpb_t1
< &9 (4y 2E-0 E2) e o3 \1_tmpb_t1& H| 2T} (clear).

\ExplSyntaxOn
\NewDocumentCommand \test { m }
{
\int_zero:N \1_tmpa_int
\test_process:n { #1 }
}

\cs_new:Npn \test_process:n #1
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_tl
{
\int_incr:N \1_tmpa_int
\tl_put_right:Nn \1_tmpb_t1 { ##1 }

\int_compare:nTF { \1_tmpa_int == 3 }
{

12



Ready, Set, Go [J

\tl_use:N \1_tmpb_t1l \par
\int_zero:N \1_tmpa_int
\tl_clear:N \1_tmpb_t1

}
{13
}
}
\ExplSyntax0ff

\test{abcdefg hijk}

?1ef oflofA \int_compare:nTFoJlA] F F22 obF Ak Sh= Zlo] glt}. o]& 7390l FE AJ=fstal siig

FEE MK % 4 U

o) e o 3 Lol bR Bto] W T 37} (3 oA 297 chel) AR BSick. o] A5
shA the TEE 27kt

\int_compare:nT { \tl_count:N \1_tmpb_t1l != 0 }
{

\tl_use:N \1_tmpb_tl \par
}

ol B ete.2 o) ofol digfol gAshitt. 19l ool o \1_tmpb_tl \pars efef 2f
& sS4 H Ut o] A of® tof okt e B o 2 HHSHATH

abc & def \tabularnewline

tabular $7 Qtol| A el =H 2 7 Pt

o|E 95t \1_tabitem_intgh= 4 (FHE]) 9F \1_tablines_tlo|gk+= t1S st mfedsteict. ot
S IEE B B Ao dojit ARIA] A AW E I E lojat,

\ExplSyntaxOn
\tl _new:N \1_tablines_tl

\NewDocumentCommand \testa { m }

{
\int_zero:N \1_tmpa_int
\tl_clear:N \1_tablines_t1l
\int_zero_new:N \1_tabitem_int

\testa_fn:n { #1 }

\begin{tabular}{11}
\tl_use:N \1_tablines_t1l
\end{tabular}

}

\cs_new:Npn \testa_fn:n #1
{
\tl_set:Nn \1_tmpa_t1l { #1 }
\tl_map_inline:Nn \1_tmpa_tl
{
\int_incr:N \1_tmpa_int
\tl_put_right:Nn \1_tmpb_t1 { ##1 }

13



Ready, Set, Go ||

\int_compare:nT { \1_tmpa_int == 3 }
{
\int_incr:N \1_tabitem_int
\int_if_odd:nTF { \1_tabitem_int }
{
\tl_put_right:Nx \1_tablines_t1 { \1_tmpb_t1 }
\tl_put_right:Nn \1_tablines_tl { \c_alignment_token }
}
{
\tl_put_right:Nx \1_tablines_t1 { \1_tmpb_t1l }
\tl_put_right:Nn \1_tablines_tl { \tabularnewline }
}
\int_zero:N \1_tmpa_int
\tl_clear:N \1_tmpb_t1
}
}
\int_compare:nT { \tl_count:N \1_tmpb_t1 != 0 }
{
\int_incr:N \1_tabitem_int
\int_if_odd:nTF { \1l_tabitem_int }
{
\tl_put_right:Nx \1_tablines_t1l { \1_tmpb_t1 }
\tl_put_right:Nn \1_tablines_t1l { \c_alignment_token
<~ \tabularnewline }
}
{
\tl_put_right:Nx \1_tablines_t1 { \1_tmpb_t1l }
\tl_put_right:Nn \1_tablines_tl { \tabularnewline }
}
}
}
\ExplSyntaxOff
\testa{ABCD efghi jklmno p}
ABC Def
ghi jkl
mno p

Qg A0] tf5te] modulo UAF 99| oA = QIE| A7} 30] E|HH o] & 02 & H&E2]= WS AHESHR

=

Zheks) Hit,

regex® S H 2} expl3 7} plainTgXe| 4 7]& KTpXell H]5t 7H Soist 3 o] sorting ¥ regex ¥& gt
5 Alastth= Holoh

Alute] @ = Zhesttt, QIZLE Fol 2= EAFE S regex £2&H5H0] Al 24} o] St} o FA| (AT HH)
£ =% thZol o] & seq =+ clist® 2|5}t o} FE7} o A= oSk Al = A o] tt.

= 9]
regex 50 A ko] Fovt Aotk o] AT B ARG AR A = IA| A€ Lol ofytt.

[ 1] 414 (regular expression) ©] obd &2} () HHE 7124 13t @4=Q1 \t1_replace_once:Nnn
ojt} \tl_replace_all:Nnn2 2™ H}

sedZ ‘abcdefghij’ ofl tsto] Al 2xjutct 4B E 20| ™
$ sed 'S/N(A)N(LN)N(LN)/NIN2N\3,/g" < file_in.txt

14
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ok

% e,

o|e} Zro] gt} expl3 ] I3regex® 7Hts] th33t Zo]

\tl_set:Nn \1_tmpa_t1l { abcdefgh ijk }
\regex_replace_all:nnN { (.)(.)(.) } { \1\2\3 , } \1_tmpa_tl

L o 7kl

( 1

\ExplSyntaxOn

\tl_set:Nn \1_tmpa_tl { abcdefghijk }
\regex_replace_all:nnN { (.){3} } { \@ , } \1_tmpa_tl
\tl_use:N \1_tmpa_tl

\ExplSyntaxOff

olZ \1_tmpa_tlol 0] A= A2 HdEE 2o EZUC|EE dlist5 AHET o AW 28 f 77t
otd thg A& ¥2 4 om, o] W= seqz 2 2Jst= Aol ofF A Fth. £ EAE |2 6l seq2

22 US oI E S5t I EE AGs et
tabular & 9I4A Yot 22 RES A HBE 22 98] PARD oV HE AT FBS
de ¥ hRele Ao Ao e o7 2 Bk (I8 FYela s ofef ZEE A4
\clist_map_...3}A] &ol= 7t3] \clist_use:NnoZ 22|t 4= qic}. dutolef ZE=E Ji2
IATLE o] i o] BHo| tabularS WE7] §18 2242 golof 517 wjEo|ct.)
\ExplSyntaxOn
\NewDocumentCommand \testc { m }
{
\testc_fn:n { #1 }
}
\cs_new:Npn \testc_fn:n #1
{
\tl_set:Nn \1_tmpa_t1l { #1 }
\regex_replace_all:nnN { \s } { } \1_tmpa_t1
\regex_replace_all:nnN { (.){3} } { \@, } \1_tmpa_tl
\clist_set:No \1_tmpa_clist { \1_tmpa_t1l }
\clist_map_inline:Nn \1_tmpa_clist
{
##1 \par
}
}
\ExplSyntaxOff

\testc{abcd efgh ijk 1mno}

J

\regex_... Wl F ¥ 2w 3 WAl AL space £AE AASH= Zolth. regex Yol o2t
tl ko] BE Bt HEE DR o] 9} o] sto] Awlo|AE A AT Bart Urt.
SHH, \clist_set:No7} AF&E It ofS F W2 1 9|7} Zth

15



Ready, Set, Go [J

\clist_set:No \1_tmpa_clist { \1_tmpa_t1l }
\clist_set:NV \1_tmpa_clist \1_tmpa_tl

27t \1_tmpa_tlolahs si22 482 Hskx) B 1S Esto] L 2k (value) & Hskets Aol

re

=y

1. W2 \acmd= £ 7lle] QlAkE wrerh A #A| Ak Sxtoln £ WA Qlake glolo]
EAro|c}. ek Ex1%o] A M SALRTE AckH kol A RE] £3jo] slgEL WA BT
Zejsia). vhok 2a19o] A\ HH £AbR A Bx1ge) gkEo _(E Aol & £ol nile]
2210] 5= lat,

2 Pythonol= BA4&E A2t (&2tol4) A9l 7o) Stk \nyslicing BHE 3
SJ5E, 3719) QUAhE WOkl £ alo) A QAR FojAl = BAAS #232e] #3717] Sfol Hafol
2 mystring[m:n] 3} 8]%) EoHES stofer. Avjol At FAIR

ol

3. 22 W3 \myitemswap Folatch. o] WL v 7le) QlztE wolSoln] 3w
QAAp7} BAFAol), T MimIeh A Ml satele], Folx] & Ratele] ofo]e) MB Solc}. nbxu}
ul W Qe glojo] a2 vtk Fold RAolA #2:A) BB} #3904 B wF
(swap) 3to] Ul WA 2 o7 mj3 2ol Yol wigiste}. a7t Batdel Wielg Hold uje of2)
H2) 2 =g mstet.

1. 43 : \acmd{5} {beautiful}\quad \acmd{5}{abc}
=9 beaut _ abc

2. 93 \myslicing{Hello world}{3}{7}
=9 llowo

3. 4= : \myitemswap{abcde}{2}{4}{\myresult}
=9 \myresult — adcbe

16



Ready, Set, Go [J

the Ao 237t o e | of| S5l 2otet. A= ol dat 224 &els) 2otz

\ExplSyntax0On
\tl_new:N \1_tmpc_t1

\tl_set:Nn \1_tmpa_tl { foo }
\tl_set:Nn \1_tmpb_t1 { \1_tmpa_t1 }
\tl_set:No \1_tmpc_t1 { \1_tmpa_t1l }
\tl_set:Nn \1_tmpa_t1l { bar }
\tl_use:N \1_tmpb_t1

\tl_use:N \1_tmpc_t1
\ExplSyntaxOff

3 &% (expansion) 9] 7|

o] REE Aasin the 3t 2L Anrt her).

\ExplSyntaxOn !
\tl_use:N \1_tmpb_tl \par ' bar
\tl_use:N \1_tmpc_tl ' foo
\ExplSyntaxOff :

o]f=\1_tmpb_tlofl= {\1_tmpa_tl}o] 5o AATF\1_tmpc_ tloﬂ,_ set g o] A== Aol A
\1_tmpa_tlo] 7}A|aL QU™ gho] sl ofA Eo17F 7] wlwolth. % \1_tmpa_t1 Zt2 vt o]
22 ZHA|E 7FA 2L = \1_tmpb_t12 5] D2t7l 3t ARSHIAIRF\1_tmpc_t1& 1 IF
2] =t

expl3 2] g Q1AM AIA A7 HAF 7|7t FAL TMIZF ofH U= o] o] Q=] 5] 13 A] &k, expl3
B F9ots 2= AP4lo] ARESEAL Jle Wi R (W) 7F E74 Aol A & ojof ] 2# A
BRI E A Sl fidstoioF ek, T RIALE A 7] = ThefRt Wi o] EAlfsh=t, o ofl tisiA
th2 71%]oll o ZkAl5] THE -

TF2 & oS S0l 1t 9 tabular 9ol AHAlo] £HE HARE Bk P P, 5

\begin{tabular}{11}
\tl _use:N \1_tablines_t1
\end{tabular}

oF 22 =5 A7t AL expld o]Fd ol ofd A& o] GA stAS TN

\makeatletter
\protected\def\tnewlinehline{\tabularnewline\hline}
\def\@tablines{abc & def \tnewlinehline }
\protected@edef\@tablines{\@tablines LMN & OPQ \tnewlinehline }
\protected@edef\@tablines{\@tablines rst & uvw \tnewlinehline }

\begin{tabular}{1|1}
\hline

\@tablines
\end{tabular}

17



Ready, Set, Go [J

\makeatothexr
abc def
LMN | OPQ
rst uvw

o|Zio] MEH o2 AMGE| o] 7|Ho|t}. (FA] 2L |7t 24| RE2Y dolei= A E Fo) o] FEofA]
Folg A2 & 7kA| |, Shb= \h1ine©] fragile$t 3 o]2tA] o] AS \@tablinesol 2 Fjojd o™
of2{7} &=th= Ziolth, d2iA \protected\defo & 3 ¥ BojFQich,

123 \protected@edef\@tablines{\@tablines. .. &S 3-2|al|A4] EoloFsict \@tablines&
sHoto] 7)o 7HA| 1 QU™ ghe Al 1 Holl M2 A F7FsH3i

o] Z =0 tf-g5t= expld+= Th3 2ot

\ExplSyntaxOn

\tl_set:Nn \1_tablines_tl { abc \c_alignment_token def \tabularnewline \hline
o )

\tl_put_right:Nn \1_tablines_tl { LMN \c_alignment_token OPQ \tabularnewline
« \hline }

\tl_put_right:Nn \1_tablines_t1l { rst \c_alignment_token uvw \tabularnewline
< \hline }

\begin{tabular}{1|1}
\hline

\tl _use:N \1_tablines_tl
\end{tabular}
\ExplSyntax0ff

abc def
LMN | OPQ
rst uvw

HAZE \protected@edef th4l \tl_put_right:NnS 2 Hote= Z1S &7tk \hline2 £3]
FHE A Bl S07He R (S n AAR) 245k Zlo] FH

\use:col] #5}o] \tl_set:Nn Al \tl_set:cng AW 23 72 A8 & 4 Qlt},

r "

llo

\ExplSyntaxOn

\int_zero:N \1_tmpa_int

\int_incr:N \1_tmpa_int

\tl_set:cn { mycmd \int_to_Alph:n { \1_tmpa_int } } { result~=~1 }
\int_incr:N \1_tmpa_int

\tl_set:cn { mycmd \int_to_Alph:n { \1_tmpa_int } } { result~=~2 }
\ExplSyntaxOff

\mycmdA, \mycmdB

result = 1, result =2

plainTgXoll A T3+ 7ho] 5hel Aol sfeshey.

\newcount\mycnt
\mycnt=1
\expandafter\def\csname mycmd\romannumeral\mycnt\endcsname

18



Ready, Set, Go ||

{ result 1 }

\advance\mycnt byl

\expandafter\def\csname mycmd\romannumeral\mycnt\endcsname
{ result 2 }

\mycmdi, \mycmdii

result 1, result2

AESEH

715 1. FojA] = EAE S Aol A B 370Autct HEE F7 o= B2 2H/dstoi et
A : \test{this is just a test}

=9 thi, sis, jus, tat, est

FIE: o] Al b4 2 aHo] olu] thRolHth. Thl ALEA 2 Ui ol f wok Qg g]
7471 3] 40wl HhA|ho] 417} 2.2 4 9=t o|Zo] £ =S shehe Zo|tt.

LD

rr

19



Ready, Set, Go [J

MZ2 HE \newcmd+= o2 22 Aoz A3Psi
\newcmd{abc, de, fgh, i, jkl}
HE2 2|9 Z F5S enumerate 2 & HjF5to{ 2},

abc

de

feh

i

jkl

o] A= KTUG QnA:23682001| A A&} gHio] o] 207l Zlo|t}. s ZEejjof] expl3 & AF&SH= B0
Aot AF7HA] ehEet Ao ® FAIE BT 4 S Aol B = o] & AAdsto] Holgt

SUESIRCENS -

4 TYXrEQ 4Y

o17] M v} 32} 3= AL sortingolth. £AR H BAES] A”L thg3t Zo] ek (o] clist?He:
20 seqoll tisiA = np 1A 2 Z& %))

\ExplSyntaxOn
\clist_set:Nn \1_tmpa_clist { 29, 8, -3, 6, 12 }
\clist_sort:Nn \1_tmpa_clist
{
\int_compare:nTF { #1 > #2 }
{ \sort_return_swapped: }
{ \sort_return_same: }
}
\clist_use:Nn \1_tmpa_clist {,~}
\ExplSyntaxOff
-3,6,8,12,29

\..._soTt:Nn @4 1 Aelol A #13 #28 et} o] Zlo] T2 &4 o] ehol A A8 Holl
#4137} 4427} 5= Ao Z2]afolof B,
£x1do] £ o @A & A7k theAd s 2ol 7 7Hx Wholtt.

~

7

\ExplSyntaxOn
\clist_set:Nn \1_tmpa_clist { dog, tiger, lion, sheep, cat, mouse }
\clist_sort:Nn \1_tmpa_clist

{
\int_compare:nTF { \tex_strcmp:D { #1 } { #2 } > 0 }
{ \sort_return_swapped: }
{ \sort_xreturn_same: }

}

\clist_use:Nn \1_tmpa_clist { ,~ }

\ExplSyntax0ff

cat, dog, lion, mouse, sheep, tiger

20
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Ready, Set, Go [J

o] 7] A] “Do not use” 2kl 3= \tex_strcmp : DS AR5 =0 Thef o] S AFRSHA] ko aH i B4t
Fgo] ™ Q3}7] wjiof HHEHA o] S o] 7|2 . (FILE LuaTpXolAl= 13kernel.strcmp
2= s AR 4 Q)

o]H clist (book, house, building, beer, cat) & A%< (alphabetically) 2.2 AEF Zio] oz}t 2t
dolE 7|E o2 A”sHI ATt ofE A sjof @712 AGwAl Aol Eol 7| viat). b= o3} 2o
U2t (RreF Zolrt o dupBlieo 2 AP 25 212 4 85k3lH)

\ExplSyntaxOn 3
\clist_use:Nn \1_tmpa_clist { ,~ } ' cat, beer, book, house, building
\ExplSyntaxOff :
t1o] ZF &5 e JEe 4 Qo S \tl_sort:Nng °|-&& 4 Ut}
A4S 271545 WX T2 1) o] oA & of % o 22 Q) AFFol A W3t} Ax| BAR S o]
I A 5ol 4] 482 makeindex, bibTgX =2 1310] 5h= Zlo| B2 o] A-9-ot= 27| gitt.
ASEH

1. M2 B3 \newemd: tha-3h 22 P4 o 2 At

\newcmd{this is just a test}

FolA = S WA A ZHutet A B E 2o 225taL, £2]H 2t Dol & \resi, \resii, \resiii,
\resiv, ...ol o vrgkstat,

(27 |2. QA2 Folx) = Tole) 2 Bal7h B MM ALEE A ol Al 9} o] 2 3tofe.

2]: \newcmd{this is just a test}

% \resi — thi, \resiv — tat

18] : \testcmd{abaracadabra}

ZH:a=6,b=2,c=1,d=1r=2

21



[No. 3] Merry-Go-Round i g o

10

1) =55

k=1

A : \summation{10}
2

n7tAle] B ok 2L
nn+1)

M=
Il

>
Il
-

\ExplSyntaxOn
\NewDocumentCommand \simplesum { m }

{ |
\int_eval:n { #1 * (#1+1) / 2 } !

} ' 55

\ExplSyntaxOff 3

\simplesum{10}

717t e e o = Bkl = Wga 7k 22 WE olf= n<n+1> & % ofthe HHEA #add
Zi017] wizol e}, ghef A< obd Bt} of = 4 -¢-o] Al HEEA] 4P 02 gZ Hiofok 3t LAl o]
=3te 4lojgtd \int_eval:n2| A7} 4o0]7]& AT HJ%U@ A7}l Aolgte AS oo
Folop & m7}h 8l 4 k.

J

5 et Z2AA

HkHst= 712 function

o

Pascal | A= function¥} procedure & T-E I} returno] S, & ojd 3t
o] 11 §Fgkgt glo] A gt X2 PS Sh= 7 ©] procedure©] T}
expl39] & (cs) 52 2EHOE procedure©|t}. 2L} 11 “H 2”7t Y AEH0| FARIZIE B7]+=

Zoleh 11 MY B8T 4+ Ak oW AFBAF o) §47h Mgl 7 ok sheete
1700 ThE 340 A2 Sol7bA] 3 4 Ykt E ok BAolth, e expls 2ol AL 75
ShH W4 2212 BolA BAIS S| 2ots Zlo] BT B BAIS si7k] o U2 wt e,

\ExplSyntaxOn
\int_new:N \g_totalsum_int

\NewDocumentCommand \simplesum { m }

{
\int_gzero:N \g_totalsum_int
\calc_sum:n { #1 }
\int_use:N \g_totalsum_int

}

\cs_new:Npn \calc_sum:n #1
{




Merry-Go-Round ||

\int_gset:Nn \g_totalsum_int { #1 * ( #1 + 1 ) /2 }

}
\ExplSyntaxOff

\simplesum{10}

o] o Alofl A \calc_sum:n 1 AkH| &2 o}t A Highslz] ¢k=ct. 1 thAl \g_totalsum_intgh=
Ao Mapo] ghs 22et= “H 8”& sfstar Q.

3 (2): AAke] oW B2

—

o] 5] Ajolg 23 o Alm A},

S 275 & Hotel, 07|14 HoJH \fn_sum:n “Sr"2 Y Aol Zlojth, 1ejm g e 7S
“Wrest Zlo|, wEkA \fn_sum:n {\fn_sum:n { 5 } }2t HFsFH \fn_sum:n{15}2 a3}
UpEfLtof st

J

\ExplSyntaxOn
\cs_new:Npn \fn_sum:n #1
{
\int_eval:n { #1 * ( #1 + 1 ) / 2 }
}

\exp_args:No \fn_sum:n { \fn_sum:n { 5 } } ~=~ \fn_sum:n { 15 }
\ExplSyntaxOff

2, 2 AZBER \ fn_sun:n® 37} QA2 Sol & 212 ol sk k. T2 Qlxfel ol sk

_‘>~1_,
=CI>L_"
N

W
52
2

n
i)
©

N

o

oF Zro] sfjof & ZRlH|, expl3oll= RS & sts &4 Hriol ol AlFEoh. JAAE F4 st
\exp_args:2hs (A&l what of 2] 7}A] variant7} 9l&) g4E LopRat, o] S o] &5fo] ofg ¥
\expandafters £ojof 3= EHS Ao w3z 4 Qlct.

\exp_args:NoolA N stte} o 5 A4k =tl 7|4 == A2
TR AIE= 1 k] AS “3F ¥17 (once) EARHTH= ojn]o|t}. whakA ot
Aglo A= (Nx2 sl = 22 Aolt}. 02f x| tolof| tisiA = thZoll EES 712]

\exp_args:No \fn_sum:n { \fn_sum:n { 5 } }

JzH \tl_set:No \1_a_tl { a }et= Ao gy

\exp_args:NNo \tl_set:Nn \1_a_t1 { a }

ol Azt FU3 oS L4 YTk P4 nol 71 2AQ Fefo] 1 o7} 1 FYHYLS 7] FAL

T30 7t=/d 3 38732 fllM \exp_args : = H&5HA &= Zo] Fot. Iy & o] A= E we
FAs| Mok ottt B EAle o R A LA 02 2L FEHE Hi7HA "t

% 1: xparse2] \NewDocumentCommand+ 7|22 O 2 protected HH-S THECE 13 7] wfjEof o]F
Al ol S st o 42 & 9AIE Aok gttt SA A s HE S
\NewExpandableDocumentCommand7} 1A% #7} 21 E#3)ch,

23
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Y 2: explBE 2= 3, ARG tisi A F21& AAF= Aol Fh. UFoll E-glo] slE = ol 2
ol& o] \int_mod:nn \1_tmpa_int 337 FE==H|F A3fo] Hr}al slrjets SatAg
o}, uFetH n e “Z2 25 W)’ 8 Auw = 2 0 g o457 wjZolct \my_func:n \1_tmpa_tl
o] A goll= £ SRR o] A v “&7” o] ZA7} =T o] 2 o= slioF 2] VEslioF &4

<

rr
rlo
e
i)
r
o
u
ol
K

[=))

we

Mo

RO B L BRI} Hylo] RES}OR, chu} 2 Yo R G2 THE A Bt

ER sumin}:
s =@
* 1 in range(l,n+l):
5 4= 1
| s

=== sum{1@?)
55

e |

expl39] A4 (int) 2 £S5 3= 32H|E 4= (signed (long)int) °]T}. (8H|E CPU Al &of:= o] A 0] long
olqich) EHW Q= 231 (—2147483648) F-E] 231 — 1 (2147483647) 7FA]o|t}. \int_eval:n2] Az}
o] o= HlojuH Arithmetic overflowgts= of2iE Ho|il 528 HEt)

expl39] 4= e-TpX Qo] WA o 2 o] &3,
: RHEE g 2 $of tiaiA] b2 xint %S 0] &8 4= 9l ool sl A The ZF2tol| A]
s HFE Aol

me
oo
Iy
0.

6.1 forloop

for-loop= 7H2E Ad A7} Q)= HhE-Fo|t.
EF4 for-loop 2] F4

for i := a to b step c
endfor
oA ie QA FHRE| O] AL a+= first, b+= last, c+= step O] T}, expl3oll= th3 3t4=50] o] & T,

e \int_step_function:nN 18E FojX|= 712 N2 BH5. start= 1°]3L step= 1. last7} A
HAY 12} nojct, ¥ 3= NO 2 FojZinh, 47t H e = A o= %] %Al inline O = %] 2T uj
\int_step_inline:nng& &t} QlElA 7} E7} #1(Th2 SH4 A 9] Y R9] inline $HEhH #4#1)
o|t},

e \int_step_function:nnN AJZ =271 1< ofd wl. A ®#| no] start, & HA no] lasto|T}.
o7 ER] 2 Qldl A= #10]H inline ¥+ \int_step_inline:nnn &2 £t}

e \int_step_function:nnnN step©] 10] ob'd w. X} = start, step, last <°|C}t. (start, last,
stepo] ofUEZ $Ajof F29]). npR7EA & \int_step_inline:nnnno] St}
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\ExplSyntaxOn !
\int_step_inline:nn { 5 } { #1 \quad } \par
\int_step_inline:nnn { 2 } { 6 } { #1 \quad
- } \par

W N =
g1 W N
N o W
O Q1 W~
— O\ U1

\int_step_inline:nnnn { 3 } { 2 } { 11 } {
-~ #1 \quad }
\ExplSyntaxOff

H-&:1019] for w1} Bl WA, 2AHE QIYA R Sh= for-i-2 \int_step_. . .2 FAFSHL

AR SHe= for-E2 ol v HF\ . . . _map_. .. &S & \int step L EL

T 4 Qlt} (RO gE0] 8510 step F4E 24 Tl map 45 A}ﬂ L= stet)
0]-85}0f QA XS A2 FZ expl3 = AT,

J

\ExplSyntaxOn
\int_new:N \g_sum_int

\NewDocumentCommand \suma { m }

{
\int_gzero:N \g_sum_int
\summation_fn:n { #1 }
\int_use:N \g_sum_int

}

\cs_new:Npn \summation_fn:n #1

{
\int_step_inline:nn { #1 }
{

\int_gadd:Nn \g_sum_int { ##1 }

}

}

\ExplSyntaxOff

\suma{100}

5050

6.2 while, until

Q]
=

rlo
filo
st
s
30
i

forE 24| 911 while HHE220o &2 7+

~ 2

def suma(n):
a=0
s=0
while a<n:
a+=1
s+=a
retuxn s

expl3°| 4] whileq ¥HE-7-2 th3 W] 74| FE7F Aot
(1) ..._while_do:nn
(2) ..._do_while:nn

25
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(3) ..._until_do:nn
(4) ..._do_until:nn

ojul= 2 HA o= o]zt & Zlojt). o] 9k49] A QIAF n2 A2 boolean g} HHehs}= HlwALAl o 2
o|FojZlth, Bz o] T PFA o] AF 2

fiud

\bool_while_do:nn { <bool expr> }

{ ...}

o|z|gt Zio|t}. <bool expr> F-ol o] 5tt2] boolean W47} 2THaL 71 5}At.

7~

\ExplSyntaxOn
\bool_set_true:N \1_tmpa_bool
\int_zero:N \1_tmpa_int
\bool_while_do:nn { \1_tmpa_bool }
{
\int_incxr:N \1_tmpa_int
\int_compare:nTF { \1_tmpa_int > 10 }
{
\bool_set_false:N \1_tmpa_bool
}
{
a\int_use:N \1_tmpa_int
\quad
\bool_set_true:N \1_tmpa_bool
}
¥
\ExplSyntax0ff

bool QAHA I ZE8F  bool A4HA]2 TFF AAEALE o] Foj %It} && (and), | | (or), ! (not) T EHZ(()).
o[ A 447 tlo]Elol thsto] whiles o|B A A& ARJNZME ABZstAL \1_tmpa_int o] 102t

2O true, 12 A YO false”} E| =& 5} inline function true 2719] while HHE- 2 ZojB7|&2
St
\ExplSyntaxOn

\int_zero:N \1_tmpa_int

\bool_while_do:nn { \int_compare_p:n { \1_tmpa_int < 10 } }

{
\int_incr:N \1_tmpa_int
\int_to_Alph:n { \1_tmpa_int }
}
\ExplSyntaxOff
ABCDEFGHIJ

.. ._p7} && $4E boolean 712 WHEHSHCE 9bA] B2 \int_compare:nTF AHA

\bool_if:nTF { \int_compare_p:n { ... } }
{ <T> } { <F> }

£ Sofeh Zolt}. o] TR 2 ot \t1_if_eq_p:NN°J 1=t °] A2 booleangt= HHgtstE 2

\bool_if:nTF { \tl_if_eq_p:NN <N> <N> } { <T> } { <F> }
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21 & 4 =g o] 2 7hhs] \t1_if_eq:NNTFE & 4 9= Zlo|t}.
o|A| \bool_while_do:nn { \int_compare_p:n{ ... } } olztal ¥of & A& 7ttH3]
\int_while_do:nn
22 %4 9182 UA Ht.
g5k, ZF 2k5 &g ol thsho] while 3427} o 2] 7§ ol H Zx & Eltt, A2 \bool_while_do:nne]
A JAR 2} k53 9] bool B §H45 2= 7S S| 2 A $F 7121, o] 5& o]H Ao 2 AYst= o] f+=
T 7HA] o]/de] 2715 and E= or A4 ™ \bool_while_do:nng & 4= ol §17] wiZolt}h. =,
“Jojo] £7H 102t 2oHH TFshe & Fie
\int_compare:nTF { \1_tmpa_int > 10 } { <T> } { <F> }

£ 2 Q1A g7} 108 31 b7} 100 T 2o Holate 7L

\bool_if:nTF

{ \int_compare_p:n { \1_tmpa_int > 10 }
\iﬁi_compare_p:n { \1_tmpb_int < 100 }

i <T> } { <F>}

0.2 #jo} sH=t ofol thak 242he )3 Fet ojmjolc,
OFRE 7t A5 3 M Z while do P49 & dit B
\dim_while_do:nn \dim_do_while:nn \dim_until_do:nn \dim_do_until:nn

\fp_while_do:nn \fp_do_while:nn \fp_until_do:nn \fp_do_until:nn
\int_while_do:nn \int_do_while:nn \int_until_do:nn \int_do_until:nn

_‘:_o] A= 740]1:,]—
bool At=3 (13bool) o] A=A AREE 4= QlT}. o] 2ol
\bool_while_do:Nn

<2 & 4 =l N Yol F2l9] boolean ¥4 (\1_tmpa_bool) 7} & 4= Tt FILZ bool A= ol A

=
\bool_set_true:N, \bool_set_false:N, \bool_set_inverse:N

o] Al 1A WAL AL BTHE 212 Yot

do whileZ} whiledo whileZ} until2] x}o]&= Arst = @ Qict 2710] 22 &M inline 342 HHE =
Z10] whileo] 1l 2710] FZE|H RHEZ 3= Z10] untilo] .
do whileZ} while do2] 2}°]+= inline Y& $t4-E

Aol Lke] Zfolo]ct.

\ExplSyntaxOn
\int_zero:N \1_tmpa_int

\int_while_do:nn { \1_tmpa_int < @ } { X } \par
\int_do_while:nn { \1_tmpa_int < @ } { Y } \par
\ExplSyntax0ff

Y

o] oo A while do= A=A FAITF do while2 2|45 oF H2 AeYHrt.

o|Al| Yol ZA|E whileZ ©]-&5tof s A3 H At
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\ExplSyntaxOn
\int_new:N \1_sum_int
\NewDocumentCommand \sumw { m }
{
\int_zero:N \1_tmpa_int
\int_zero:N \1_sum_int
\int_do_while:nn { \1_tmpa_int < #1 }
{
\int_incr:N \1_tmpa_int
\int_add:Nn \1_sum_int { \1_tmpa_int }
}
\int_use:N \1_sum_int

}
\ExplSyntax0ff

\sumw{10}

6.3 ZAA A9

n7A) e ok R
Sn=n+5n_1 (Sl=1,7’l22)

42 o]gsto] AAH R Holg 4 Utk

7

def sumr(n):
if n=1:
return 1
else:
return n+sumr(n-1)

\.

expl3°f A &= o]&] & 9|7} 7H55t

~

\ExplSyntaxOn
\NewDocumentCommand \sumx { m }
{

\sum_recur:n { #1 }
}

\cs_new:Npn \sum_recur:n #1
{
\int_compare:nTF { #1 == 1 }
{
1
}
{
\int_eval:n { #1 + \sum_recur:n { #1 - 1 } }
}

}
\ExplSyntaxOff

\sumx {100}
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Ir

18 | expl3ol A #1+1012k3 5 AL F $8 Elsfeb ololztohujel ol 2t Y £ 29 2l
A= et ol 52 A FHs e AAtA 0 2 HFstebs 4, 2 int} HEE shebs B3 \int_evalinel
Zofstojof st} F& ol b, o) A3k AololA] \int_eval:n w0 cheat 2o Auts Attt

Q,jﬁ

3 10+10-1+10-1-1+10-1-1-14+10-1-

' 1-1-1+10-1-1-1-1-14+10-1-1-1-1-1-

. 1+10-1-1-1-1-1-1-1+10-1-1-1-1-1-1-
b 1141

\sumra{10}

TpXollA mejifet o= A2 7|24 o2 ‘o3 ESZ Hestet’ = AS Tsith of7|A AH&H A7
&2 o|g A b= thE Aot a8E g 1 0| TR & AU 42 AH 2 E0] stack
overflow & U7 & gttt @70 o]& | 7hsotth= Aol A Y4 ojm]oA 584 Foletl UstA|
E.ol— 7:] o 7]_ Eﬂ—]:}_

T3 o] Ao HA F4E ATt ul= AHA T4 AHAilo] F 7S (expandable) 5He & 7 0] & of of
275 29 4 Utk ¢A xparse2] \NewDocumentCommand+ 7|22 O 2 protected (E+= robust) T
A2 E vhEthE 21 A5 HHHE expl32] \cs_new:Npn2 HA|Z 02 \cs_new_protected:N
SH2] 942 ™ protectSHA] @2 cs 5 W=

2] 9] ofj o} -2 7hhst H7]of| A= Zo] \NewExpandableDocumentCommand2 7 2|5}HA] ot & x| gk
ol &4 DA 2o AW ZAH7F B 4 Ak 1A \cs_new:NpnZ H|Ql FEH-Z A |53t

6.4 TUAHAS} case R

4+ (numbers), Z inte} fp & 70| (dim) 7} 222 S Aok sHe 797} YUtk o] Al £79] (AA7Hs3h
A= ol tisiM =
\int_compare:nTF \fp_compare:nTF \dim_compare:nTF

2 1 5447 375 vjwsieh
2718 AT 5 Y AEY, Z 7 strol A S PALE

\tl_if_eq:nnTF \tl_if_eq:NNTF
\str_if_eq:nnTF \str_if_eq:eeTF

2 33t} ool g4 o] Bo] 22| 5 A= \cs_if_eq:, skip°] LIS B W= \skip_if_eq:
7} =t o]0 thafi A= o 7| A o =2J5kA] ¢k=t}. HH, 919] | . if_eq: ol ti5t = bool B EHF
t...if_eq_p: P4 ¥P = A EASt.
£ 5: t17} csof] th3ljA] = o] Ao l ]01 A=A o= A B=A] EAoH=A] 52 HA (test) o= EE I
@450 e, 25 Bag TolA A3 Ao,
AA t1of] thsto] B AL AR strZ B w S ZR17Fr AHFA QI oju|of| A T “ZA 7} ZHertE B |,
\str_if_eq:nn& 2= Zo] £t} fLfslH tI2 character code?} catcode 7} 25 Zrolof U strtal &
Z10]7] tEolch, ATk QA7) Shp oA 20| 3 shbs RAIGY Hol o] B2 uwsteld Abg Sl
HHH o 2 nj3 2 2 A FA] o™ oF Ec), A w8 %] k11 o] 58 A A v w ol gict.
d8 U stre 9 catcode S 25 EUA|A & Zo|th, 13 B2 charcode’} Z2X|9F B &= Zo|c},
QHASIA T 22} (Y) 7t e A2 dAFE 4 Qi) 3HH \str_if_eq:eeTFQ] e 223 Qtoj] Sojo =
Aol A2 w1 AR S TAsHs Bxbo] chstel ulwskA] T BjAZE HEstel ] WHEE B
Hegolt,

742, Fol A= 2athol thate] aol ALk bol W hEAFR Alxbsta 1A ghowl ARAE Axjstets
el wETk 514k,
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\ExplSyntaxOn
\NewDocumentCommand \test { m }
{
\tl_set:Nn \1_tmpa_t1l { #1 }
\tl_map_inline:Nn \1_tmpa_tl
{
\bool_if:nTF
{ \stx_if_eq_p:nn { ##1 } { a
\str_if_eq_p:nn { ##1 } { b
{ \tl_upper_case:n { ##1 } }
{ \tl_lower_case:n { ##1 } }

—
-~ —

}

}
\ExplSyntaxOff
\test{brain}

javascript 5-2] switch case#0ll H| & == AT F2lj o] 14Tl HI5HH U Fut 3 2] S case ©] expl3©f|A]
AlZ=ch \tl_case:nnTF, \str_case:nnTF, \int_case:nnTF, \dim_case:nnTF7} It}. t12}
stroll thalj A= 2EA] eqoll tisto] TSk viet 2o}, FAHE el Aol tigt EAlet tHE T str& 2= A 0]
oA ST}, St str 2 H| WS AHof| n| a2 2 S0l = A8 SAsto] H)wsl7] 95k \str_case_e:nnTF7}
0]]:].

casew 2| AFEA 2 g SRR 27 BRI o & &0,

if x=a then processA

elseif x=b then processB

elseif x=c then processC
else processD

o2 FMTEES case B2 29 T2k g} Zo] Hrk. xta So] £AjH ol

\str_case:nnTF { x }

{
{ a } { processA }
{ b} { processB }
{ ¢} { processC }

}

{1}

{ process D }

7| A <T> B2 919] case AL, F x=a, x=b, x=c2| H|
t}2 4 45tH o] x| A LS w T EZHOoZ A

o ;:_]
m!
>~
-
N
-
o
-
c
)

7ol A T EE ofnfjit.
=

t}. 919 ol Aol ML BB o2

= o
st 2l Z

A Zlo] glon g HjFQUth ¥hAH <F> HE2 99| HALS BaolA| 25t 9ol A Fer
ARFA QI case®2] else 2ol s Fot= 2. TeFF H2-2 27h55kal o] wl= \str_case:nn7hA| T &

a®t b AR = 919 ZEZ case T2 THA| 2 Th ol 2 47 o872 Zlolt,

7

J

\ExplSyntaxOn
\NewDocumentCommand \test { m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_tl
{
\stx case:nnTF { ##1 }
{
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{a} {A}
{b} {B}
}
{1}

{ \tl_lower _case:n { ##1 } }
}

}
\ExplSyntax0ff

\test{brain}

\str_case:nnTF { ##1 }
{
{atr{ }
{b}y {1}
}
{ \tl_upper_case:n { ##1 } }
{ \tl_lower_case:n { ##1 } }
o] 2= A% Er}.

E

I

QLEPZHA| o} A 712 (FHFRER o2 SH)

case a>0 && a<10:
<code 1>

case a>=10 && a<100:
<code 2>

ojfl Ao BEA X Stot= HRE case= UEFE 4= Qlth. \int_case:nne 5o 4 E=

stutel = At

i
[N
ox, Mo
>
=]

ek
> r
=2

fn)

=Oé

nd
=

ot

)

o

2
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A& 2
1. Thg3} Zro] o] 2o] R So] Qltk. AAE Fol A= n A F7HA | -2 Z2stolet.

3,7,15,1,292,1,1,1,2,1,3,1,14,2,1,1,2,2,2,2,1,84,2,1,1,15,3,13,1,4, 2,6, 6,
99,1,2,2,6,3,5,1,1,6,8,1,7,1,2,3,7,1,2,1,1,12,1,1,1,3,1,1,8,1,1,2,1,6,1, 1,
52,2,31,2,4,4,16,1,161,45,1,22,1,2,2,1,4,1,2,24,1,2,1,3,1,2

AN
El_].-“l_

2. Fo|3 744 Hoh= Al 3t Al (factorial) & k= trivial 3t g4~
ot} o] 2 ZHdstola}. o QI 120]5}e] A4 7 B},

frt
il

3. 300]|5te] A4 RIALE whopA] 27 A4t AIHE Z2ot+= &4 \bin_power:ns 2
dotofet. o fp AAE P 9] power AAMAL **E 22 2] T intE A4tsto{of otn, 1 Ait=
\fp_eval:n { 2**#1 }} Zrolof 3tc},

A |4 QA2 271471 FolRIT). 0] 5 10042 oA Fshe T4, expld7 Al FoH
ZIH] A%k 8 28517 ot A/dstoiet. E 9ottt AGEA 304 A/de \bin_power:ng

1. 43 \testsum{5}
=9 318
o]

2. 4% \simplefact{10}
2 : 3628800

3. 4= : \bin_power:n {8}
H: 256

4. 42 \mytodec{101110}
H: 46

32



Merry-Go-Round ||

B \mydigite & 719] QIS HhohERIth. A QA= FolA & A 4ol T HA| QIA}= 2
Fo|tt. #19] #2xHe] 2ALE YA 2.
U : \mydigit{2963}{100}
£9:9
7 A4=o] AA
\int_eval:nE 4 BHA S ALFS 4= Qo). S 4= A4bE QI8 B % i s o] Ql=d|, H4E

0 = o] Hol Hsjr}. ol & S0]
\int_set:Nn \1_tmpa_int {
= 537171 AL &

\int_set:Nn \1_tmpa_int { \1_tmpa_int + 5

13

S}
=

o] i)

o g 2= Anch
\int_add:Nn \1_tmpa_int { 5 }

e \int_add:Nn tj3}7]

e \int_sub:Nn 7]

e \Int_abs:N 235 |7 (d4igh)

e \int_div_truncate:nn 3 t}eA]
e \int_div_round:nn ¥r2 }=A)
e \int_mod:nn 4mX]

e \int_max:nnZ &

e \int_min:nn &£ &

15E 107H] 45 Y<Lgstd

}

A1 39] Bj=7} =™ fbox S X2t

\ExplSyntaxOn
\int_step_inline:nn { 10 }
{
\int_compare:nTF { \int_mod:nn { #1 } {
3} ==01}

<

{
\fbox{#1},~
}
{
#1,~
}

}
\ExplSyntaxOff

.

1,2,(3]4,5[6]7,8[9] 10,

EREISRE

St
=R

Supael gojry

33
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8 Aslg
20199] Ao} At = 10l FofX|= 420 £ A2 b2 S ot=5 sl At

HIURAZ o] &5t 28 HEH o R o] EA19 A okt 2}, 2539 49 A4 225 5}
HH,

(a) F3telE Ao 2kl B} o 2he] &2 10022 & 5 truncdhal THA] 100 3} (200)

(b) el g=ol|A] o] & wiFETt. (253 — 200 = 53)

(c) ' & 7ot = AHS 1022 trunc?ttt. (5)

\newcount\m\newcount\n
\n=253 \m=\n \divide\m by100 \multiply\m by100
\advance\n by-\m \divide\n by1@ \the\n

o] ZE9] expl3 ¥ th51 .

\ExplSyntaxOn

\NewDocumentCommand \mydigit { mm }

{
\int_set:Nn \1_tmpa_int { \int_div_truncate:nn { #1 } { 10 * #2 } }
\int_set:Nn \1_tmpb_int { #1 - 10 * #2 * \1_tmpa_int }
\int_div_truncate:nn { \1_tmpb_int } { #2 }

}

\ExplSyntax0ff

\mydigit{253} {10}

J

o] ofojjA] E=u}e} Zto] \int_div_truncate:nne]ut \int_mod:nnQ] Z 3} other £AF2] t1E HE
stElth, o] A2 4 (number) 313 TFEH W \int_eval:n ¥ ¢ Qo] Soj7tof st} \int_set:Nn2| &=
HAY A2} %] = o] A-8o] A5 & o] Fo|Z B & 9|o] F &= o]4glo] AYHT}. oA o] int7} ofz} tl
A& HojF+= A2 npx|9t ot} o] e 2t 2 A7 d g AE- ]| A

tIZ2 B3 BAFd 22 2533 A7} ofygt 29 59 30|t EE0 Aoz B A El4E &34}

\

\ExplSyntaxOn
\NewDocumentCommand \mydigit { mm }
{
\int_set:Nn \1_tmpa_int { \tl_count:n { #2 } }
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_reverse:N \1_tmpa_tl
\tl_item:Nn \1_tmpa_tl { \1_tmpa_int }
}
\ExplSyntaxOff
\mydigit{1100} {10}
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2530]gh= EAFE oA 109] AHglehe A2 “FHollA 28 A zpe]” ot 2|7} A oot Wigel & HA
Q2= 1, 10, 100, °o]& Ao & Sof& ®ld|, 0| 2XtEe| Z0|E 3t HellA 2 HA zt2]o] & Hojof
Sh=A] 7hs] 4A Pk 270] \1_tmpa_intolct.

HolA tHA FES A7) A reversedt ThS t¥IA] ofol &S st AW 7|HstA 2AE sHE S
ofztar shzlct. 12yt o] Wi o2 Hofz)= A= tio]ghs AS & 7]9fskal Qlojof g

g AEQ] EX ofoldl ], clist, seqOll TH5t] \<type>_item:Nn H&go] ltt. F HA| nAA= AAL
J4ro]7] wEoll of 7] A AFAAR A \int_eval:no] o] Foj it} o] o] AdY A= ofo]HlS YU

AEol Y7)t Holch. BE ofo]slo] thaiAl = mapskAI T 54 obolglut Zelulelel o] Btk of
4t felo) P AES WA gt

12! : \numtohangul{2019}
=9 o]dA+

2 \mygcd{16} {24}
3.8

J

9] trivial {2 thZ2 Zt}. o] 5 expl3® A E

AE 2 F 40 Hrjgots s It R due

ofz},

oN

def mygcd(a,b):
if a<b:
a,b=b,a
while b != 0:
t = a%b
a,b=b,t
return a
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[No. 4] Flame of Passion H oo o

AR FolA = A4 oste] BE &35 &

l= e \primesE 24 stolg}.

e e WHOR A4E TEAL

=»» def faprimes(n):
P=[1
for 1 in range (2,n):
isPrime = True
for § in range (2, int{i ** @.5) + 1):
f1i% j == @
isPrime = fFalse
break
f 1isPrime:
P.append({i)
return P

=»» fhprimes(Z2@)
[z, 3, 5, 7, 11, 13, 17, 19]
|

9 fp AAt

TeX3 KTpXell &= “42”+ count @}t dimension¥#0] T}, expl3+ fp AE S T4+ TpXoll @A 5] B=53
A4 AL B kst st

=9 6: expl37t A2 A= 7] AlFetd Eidoll = pgfel A4t XS &85ttt A= 2% A ot
o|™ 7}l pgfmathet §-ARSH w7} drot Qlot.

+9% 7: pgfmath 574 oldoll& A4 At 215 37|21 &0l EAsIHh. realcalc, fp 5] ool si3
=y

£l sg: explS—J fp= &5} (significand) 16Z+2], 2|4 £10000 H 9] 4=}, 235 Q)

o,

ol 94 = \fp_eval:nolth. QIARE FoiA & 4 parsingte] BHE fpP A o2 A2

rr
rlr

0, 25 YLt oo

ru[m
n°l'
=

]_

dL

fp
=

\ExplSyntaxOn
\fp_eval:n { 10/3 }
\ExplSyntaxOff

()
o e EE AL A T o) AFLsHe HSolm At 200 W . ot= WA QL) 1.666e2 = 166.6
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o infESHY. + 0.
o ** AL AERX EE TF IS * S U BE| A A=A S UGS\ fp_eval:n {2**10}=1024
o &&, | |, ! =2] YA} and, or, notoltt. Th2 AtE oAt De| ThS3t 22 79k oJn| & 7HXIT

o] AAte] Ax}7t 09 AL boolean FALSEQ! A3} 55}c}, 1 0] TRUEC|t}.

\Exp1lSyntaxOn

\fp_set:Nn \1_tmpa_fp { 2.0 }

\fp_eval:n { \1_tmpa_fp < 0.5 || \1_tmpa_fp = 2.0 }
\Exp1lSyntax0ff

1

?: 3% AMA}o|th, \fp_eval:n { A?a :B?b:c} 4
a elseif B then b else c fi fi®] 2|n]& ZH=th A, B, CE 271 44 o]
Ak tj 227} a, b, ¢ Aol & 4 Qlth.) CZ-L Aojof ej&sithi of
AZA| G, T E 0] 7H=do] Hofz] 7| mfioll F-8ahes A2 UHA| Fe=

L8

2 & 4 9t} if A then
a,b,c = fP 71—0]1:} (_Z_
3T AL A olsiE 4

o
o|al
kel

é A

\Exp1lSyntaxOn
\fp_set:Nn \1_tmpa_fp { 2.00 }
\fp_eval:n {
\1_tmpa_fp < 0.5 ? 1.0 :
\1_tmpa_fp ** 2 <3 7?2 2.0 : 3.0
}
\Exp1lSyntax0ff

fp &<+ \fp_eval:n ¥ QrolA] Aikdt 4= Q= F4Eolth
il

exp, 1n, fact: e, In, factorial. AFA 29| & (¢) & LIEFL

s T )

\Exp1lSyntaxOn

\fp_set:Nn \1_e_fp { exp(1l) } 3
\fp_use:N \1_e_fp | 2.718281828459045

\Exp1lSyntax0ff

\Exp1lSyntaxOn
$\log \c_math_subscript_token {10} 2
\Exp1lSyntax0ff

\fp_eval:n { 1In(2) / 1In(10) } $

log,,2 = 0.3010299956639811

sin, cos, tan, cot, csc, sec:ZXH](radian) 2t QAAIZE F e},
sind, cosd, tand, cotd, cscd, secd: T (degree) S QUAE F3Ict.
sqrt Ala

pi: 7t =~ 3.141592653589793.
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e Tound, trunc§r23 T v,

\Exp1lSyntaxOn !
\fp_eval:n { round ( 3.14159 ) } \par 3
\fp_eval:n { round ( 3.14159, 3 ) } L3142
\Exp1lSyntax0ff ;

e ceil, floor

type ¥t

@© AR o] FojR t12 &sto] \fp_eval:n s Hot. \fp_eval:n2] Q1AL P ol Eojzt gt ¥ E=
&+ ¥ 7 e 12 AFAATA S

@ A% (int) = \fp_eval:n H<| QoA viZ & 4= it}

e )

\ExplSyntaxOn

\int_set:Nn \1_tmpa_int { 2 }

\fp_eval:n { sin ( ( \1_tmpa_int ** 0.4 ) pi ) }
\ExplSyntax0ff

-0.8434985587189794

® \fp_eval:no] ZAuto] A4E (decimal part) 7} 00| intol] AFAAT] A Tt
@ floor, ceil A4te] At intol FFE ot
® YHHAQl fp=trunc @ 574 round @8HH into]l SdE T}

\ExplSyntaxOn !
\int_set:Nn \1_tmpa_int { \fp_eval:n { !
~ 6/3}} i
\int_use:N \1_tmpa_int \par ;
\int_set:Nn \1_tmpa_int { \fp_eval:n { ;
-~ ceil ( 3/2 ) } } : 2

N

\int_use:N \1_tmpa_int \par 34
\int_set:Nn \1_tmpa_int { \fp_eval:n {

« trunc ( 100 * sind ( 20 ) ) } }

\int_use:N \1_tmpa_int

\ExplSyntax0ff

Z0] (dim) & fp o] WA = ofF FRFIE R dimS T+ 3ol A ZHAI5] AE3dH7] 2 Sk

oA thg EAE EolHAL
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\ExplSyntaxOn
$\1floor 2.95 \rfloor = \fp_eval:n { floor (
- 2.95) } %

295 =2
\ExplSyntaxOff i

oltt. = Ak glo] truncsto] = Tt o] ol truncate7} 2473 9120l A Lofutr] wiZ ot

\ExplSyntaxOn

\cs_new:Npn \get_floor_sqrt:n #1
{

\fp_eval:n { floor ( sqrt ( #1 ) ) }
}

\get_floor_sqrt:n { 20 }

\ExplSyntaxOff

%2 A4 n, p, g0l th5te] no] 13} x}7] Apalo] opd pot g9 Fo 2 tpebd £ 91wl p < g2
po] H9zke vmolct.

o] A wgol “Fel 2 o] B 2191 S | v AR dHE St Hk. 0|5 FekAol ] 29 stetaL o
otk

Proof. B Yol B2 A&7l R54]of 25

+
R
Op =g 3%, A2
+p
— TF
o|1 Y
pxp=p
o]DE
p=n (1)
o|t}.
@p<q 8L,
p+ +q
2 <2
0|1 Ab&-715t F F54 0] 2|5}o]
F’;q > Jii
o 2M (p+q)/29 F4to] vrolth. uhaka
p< Vi< %. 2)
(M= (B) =+H
p<Jn
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o|tt. O

10 cst AR A

2= A F4

£ Aol5t= ol \cs_new:Npne AHESiSETE. o]A \cs_set:Npna &7H5He sh=
o], o] 2 2 74| 8RS 2

7kA 2 Ml

g

(1) o]u] ZoJe g (cs) o W& AT . AAZ= \cs_new:NpnshA] ot HEE \cs_set:NpnE
4 Qe 2% 817 FEE §E5H= o] 8- plain TeXQ) \def YA} 22 o] fojAjolt}. =
T 347} olm] AelElo] Y= E HAsHA] §7] wiZell HAYch= AFE E017] /A \cs_news

AL E S 7ol
(5 2 A AAAE REEA] Zh= cs) o] §Rbo] ofy 2} Uyt v 2 0] 8-S A olst & uf
A0 2 (locally) T2 25 #HA| vuhtd] & off. 15 oAl \cs_set:Ngt A2 15S Hlof
bl

\ExplSyntax0On 3
\cs_new:Npn \foo_fn:n #1 { This~is~#1 } !
\foo_fn: test !
\p::_ 2l o AEE ' This is test
\cs_set:Npn \foo_fn:n #1 { You~are~#1 } 3 You are beautiful
\foo_fn:n { beautiful } !

\ExplSyntax0ff |

\ExplSyntaxOn
\cs_set:Npn \mytest #1 { Hello,~#1! }
\mytest{boys}
\ExplSyntax0ff

Hello, boys!

o] & | AF&H S o]-25H \NewDocumentCommands 27 ¢tejzte M e w5 4= et =

e 1

\ExplSyntaxOn

\cs_set_eq:NN \hello \foo_fn:n
\ExplSyntaxOff

\hello{nice}

This is nice

o|e} Zro] Aol gt 4= Ql= Zlolt.

AR QI IATpX g2 “E 2| A %A]” A olot= A o] AL} moving arguments©l| A 7 A Z] &2A] &g
2= Qlt}, 17| wj 2ol AFEAF 24 HE-2 \NewDocumentCommandE 2= Zio] viAlsict, 1= A|qt
ol Eds], E2]l= W= Fodiof & vt g W, AT A H HloHA sfof & o o] A o]
St 7tz dol & 4= ok (Aeuh \cs_if_... BPOE o] A HolH FFS AAleHH olz|7p ¢y
7he/d e JloeB g Fo|5 Q3itt)

i

ol wf QRS st H o g St ol & 0] \foo_fn:o2t= FEHIZ, S Soj2= AAt
21 ok Wl ggsto] ARgshe ghrh thEa o] A ojji.
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\ExplSyntaxOn
\cs_new:Npn \foo_a:n #1
{

\fbox{#1}
}

\cs_generate_variant:Nn \foo_a:n { V, o }
\ExplSyntax0ff

J

\cs_generate_variant:Nn2 ZE Y S ot & 4= A diF= A2 oYt} o7|A & T3 AFGS
71935kt

(1) AA7HIY W, ng V, 0, x2 B 4= YT, NS VE ket 4 9le,
= s

(2) AA7Fint, fp, dim Y @, nE V, o, x

S AL oA AHAlo] H40] o] 28 \my_func:xgt1l AUtk sjA] BEE x&o] doji= AL
ofyzts Zojtt. aHR dd 2 E ?_]X}’% FEAno 2 sk oy 72 FS Rt T 0] 9] variant
£ 7l&she 2ol 2 25 ol "rt

11 &4 F5H7]

o] BA|Z Soletd], Fol 1 L) ES & J U break Fol Sof 21 S B 4 k. Tgjuz
for 2EE £ E5 o] YA 2% map e TG0k Bk,
nol FolAW 1 4717 9] Q1B B Qi clistS WA U572 a2} 12 Alelatey.

\ExplSyntaxOn
\cs_new:Npn \build_numlist:n #1
{

\clist_clear:N \1_tmpa_clist

\int_step_inline:nnn { 2 } { #1 }

{

\clist_put_right:Nn \1_tmpa_clist { ##1 }

}
}
\build_numlist:n { 100 }
\clist_use:Nn \1_tmpa_clist { , ~ }
\ExplSyntax0ff
2,3,4,5,6,7,8,9,10,11,12, 13, 14, 15, 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33,34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66,67, 68,69,70,71,72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89,90, 91, 92,93,94, 95,96, 97, 98, 99, 100

\.

28], Foj 520 [x] 7kA 9] clist = 3t RHETE,

\ExplSyntaxOn

\cs_set:Npn \build_numlist:n #1

{
\clist_clear:N \1_tmpa_clist
\int_step_inline:nnn { 2 } { #1 }
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{
\clist_put_right:Nn \1_tmpa_clist { ##1 }
}

\clist_clear:N \1_tmpb_clist
\int_step_inline:nnn { 2 } { \get_floor_sqrt:n { #1 } }

{
\clist_put_right:Nn \1_tmpb_clist { ##1 }

}
}
\build _numlist:n { 100 }
a~:~\clist_use:Nn \1_tmpa_clist { , ~ } \par
b~:~\clist_use:Nn \1_tmpb_clist { , ~ }
\ExplSyntaxOff

a:2,3,4,56,7,8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
,42,43,44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
70,71,72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87,

\ExplSyntaxOn
\cs_set:Npn \get_floor_sqrt:n #1
{
\fp_eval:n { floor ( sqrt ( #1 ) ) }
}
\cs_set:Npn \build_numlist:n #1
{
\clist_clear:N \1_tmpa_clist
\int_step_inline:nnn { 2 } { #1 }
{
\clist_put_right:Nn \1_tmpa_clist { ##1 }
}
\clist_clear:N \1_tmpb_clist
\int_step_inline:nnn { 2 } { \get_floor_sqrt:n { #1 } }
{
\clist_put_right:Nn \1_tmpb_clist { ##1 }
}
}

\cs_new:Npn \fn_primes:n #1

{
\clist_gclear:N \g_tmpa_clist

\build_numlist:n { #1 }

\clist_map_inline:Nn \1_tmpa_clist

{
\bool_gset_true:N \g_tmpa_bool
\int_gset:Nn \g_tmpa_int { ##1 }
\clist_map_function:NN \1_tmpb_clist \sub_fn:n
\bool_if:NT \g_tmpa_bool
{
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\clist_put_right:Nn \g_tmpa_clist { ##1 }

}
}
\clist_use:Nn \g_tmpa_clist { , ~ }
}
\cs_new:Npn \sub_fn:n #1
{
\bool_if:nT
{
\int_compare_p:n { \int_mod:nn { \g_tmpa_int } { #1 } == 1
&&
\int_compare_p:n { \g_tmpa_int != #1 }
}
{
\bool_gset_false:N \g_tmpa_bool
\clist_map_break:
}
}
\cs_set:Npn \fnprimes #1
{
\fn_primes:n { #1 }
{}~( \clist_count:N \g_tmpa_clist )
}
\ExplSyntaxOff
\fnprimes{21}

2,3,5,7,11,13,17,19 (8)

.

R HE Fe 7 o ARAT o] K2 thg 7 7HA] wigoll F2 si2 % o] & "ot (1) clistol]l ¥ &
A= ofol&ll o] 7 4=0fl A|Fto] YTt (2) clist == seqoll F4E L= Zo] &7 o]x| &aj}, L3t =
27} AW clist YZ 2ol & B A|7ko] AQH T,

TRk \int_step_. .. < F1toll ST 4 9= break P o] JcHH o EA & 4 JS7F?

e )

\ExplSyntaxOn
\cs_new:Npn \step_fn_prime:n #1
{
\bool_gset_true:N \g_tmpa_bool
\int_step_inline:nnn {2} { \fp_eval:n { floor ( sqrt ( #1 ) ) } }
{
\int_compare:nT { \int_mod:nn { #1 } { ##1 } == 0 }
{
\bool_gset_false:N \g_tmpa_bool
\esg_int_step_break:
}
}
\bool_if:NT \g_tmpa_bool
{
\clist_gput_right:Nn \g_tmpa_clist { #1 }
}
}
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\cs_new:Npn \fn_new_primes:n #1

{
\clist_gclear:N \g_tmpa_clist
\int_step_function:nnN {2} { #1 } \step_fn_prime:n
\clist_use:Nn \g_tmpa_clist { ,~ }

}

\fn_new_primes:n { 25 }

\ExplSyntaxOff

2,3,5,7,11,13,17,19, 23

o] AL Aol AAIS python TEE Ao IthZ &7 Zolth. \esg_int_step_break: ¥ w2
TH| A
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dsEH
7|2 1. BEO oAl BEXE &E517] Y5t \clist_mapS &85t 2819 while do
£ 2 clist mapping & ©|-&5tA| gote o] &= 22 ks 4 It} o] & 0|85t &2
dag|ES AL 5 ATk
2 |2, ol 71 24902 & AASHE et 22 dag|Eo] J}. o] expBE AT 4
A=}
=== def 1sPrimeln):
F (ne=13:
return False
F (ne=3):
return True

F(n%2 == @ or n¥3 == @):
return False
i=5
while (i*1 <= n ):
F(n¥lL == @ or n¥(1+2) == @):
return False
1= i+6
return True

=xx 1 (1sPrime(d43)):
print{"'prime")

print{"not a prime")

prime

(4233, KTUG 71\ 1235888 2oll £01423) 212 Zo] 2745 0] Sick. o] 2 vigo2 the

%1 242 ) 2stol.

52 Qa2 Hhoba] Z gk g 2atole),

@ HUgorsrs 252 85t0] ATHE dlistL} seqoll A5kl

@ Hol3dr 2045 FHoto] AHE F £5 UFo|7IHA] I (quotient) 2] H3}F 7Hd 2 clist
U seqoll #1%+skolet,

@ ZH)E Al 719 clist (seq) = ©|-&5}to] thg T 1} o] Z2sloia},

n
4

él él

2|16 24
2| 8 12
2| 4 6

2 3
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158 107HA] 2] 3-& 21 ghe AlAtsto] tagriol thg 2183 2ol Uretozt.

l e 00530

(.903[1
e [.}.84505
e L/ i5ld
& 0.69854
o 0.60205
e (047711

e 0.301D1

A, 176 107k Fo9] 820 gk =22 A8 2t

| 1: 0
' 2:0.3010299956639811
\Exp1SyntaxOn 3:0.4771212547196625
\1nt_step_1n11ne:nn { 10 } | 4: 0.6020599913279625

{ =
#1:~\fp_eval:n { In ( #1 ) / 1n ( 10 ) | 2: 8?32??1)3%222241122

- } \par | e
} P . 7:0.8450980400142566
\ExplSyntaxOff 3 8: 0.9030899869919435
: 9: 0.9542425094393246

o10: 1

24 UIARF 7EA RE B @5EL Aloj A round 345 A EHH th3 4 F €t} round (0.30102999, 4)%
2ol roundd X5 , 4= o]o] A AJsjof Sh= Aol FoJ et

C 10
L 2:0.301
\ExplSyntaxOn 304771
\int_step_inline:nn { 10 } | 4: 0‘6021
{ | e
#1:~\fp_eval:n { round ( 1In ( #1 ) / 1In | 5: 0.699
- (10),4)} \par | g 8?12%
} : .U
\ExplSyntaxOff ~ 8:0.9031
; 9: 0.9542
- 10:1

HhEE 2 5k Atg|of| A & Aokt 49 ZJ o] 7FA|HSHA| gttt 1 o] f+= fp EAA]o] X} 05
2= A A5t wj&o|ct.
J2iA \format_num:n &4E st FoJstglt. o] A2 S0l = 440 ZolE 6|2 B " Q30

£ A2 Aol
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\ExplSyntaxOn
\cs_new:Npn \format_num:n #1
{ \tl_set:Nn \1_tmpa_tl { #1 }
\str_if_in:NnF \1_tmpa_t1l { . }
{ \tl_put_right:Nn \1_tmpa_tl { .0000 }
}
\int_compare:nT { \tl_count:N \1_tmpa_tl < 6 }
{ \int_step_inline:nn { 6 - \tl_count:N \1_tmpa_tl }
{ \tl_put_right:Nn \1_tmpa_t1l { @ }
} }
} \1_tmpa_tl

\cs_generate_variant:Nn \format_num:n { V, x }

\foxrmat_num:n { 2.1 }

\ExplSyntaxOff

2.1000
A Aol \format_num:n YREAQI G o & 4= gt efufob 4 o] o g 24| Ql A40hS
BOIY 4 90 A REL P27 axtel B 7] el

oAt \formatnum[3]{123.1} 3} Zo] Y25l 123.1002 & FF|FE= 342 Holot= AL AA
Z e Z7e2 9J5to] n] o] EAt},
1914 107421 9] 8RS 44 dRRtE7HA] ERSHE dlE o] 222 7hsst7t o7 e 2 228
SHl.
\ExplSyntaxOn

\cs_new:Npn \print_log_value:n #1
{

\ensuremath{#1} \c_alignment_token
\ensuremath{
\format_num:x { \fp_eval:n { round ( 1n (#1) / 1n (10), 4 ) } }
}
\tabularnewline \hline
}

\begin{tabular}{|r|c]|}
\hline
$x$ & $y$ \\ \hline
\int_step_inline:nn { 9 }
{
\print_log_value:n { #1 }
}
\ensuremath{10} \c_alignment_token
\ensuremath{
\foxrmat_num:n { 1 } }
\\ \hline
\end{tabular}
\ExplSyntaxOff
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O O[O J| O Ul x| W N | =
o
(o))
O
\O
S

—_

12 TikZ %} expl3

A Aol A “12] 7] 9] AMAY EEQ! TIKZE expl3 syntax 9] Qb4 2£7] QsiA] tF3 & 712 & F2

Slojof ghrt.

(1) TikZ &4 5ol HEH = space & BHEA] YA H O = (L 24]) & stofof gt
\tikz[rounded~corners=3pt]

(2) 22 TAE A dgstoiM = ot "ot o]F miE 9l5ko] \c_colon_stro|2h= string ‘&7 42
&lof St

(3) TikZ 7} expld3= A2 T2 34 72]S 72321 Qlth. expl3 2 AAJH 47} Tikz 7 QoA A
A o= EY7] %2 4 Ut} o] ufoll= TikZ 2732 ExplSyntax ¥ 9] 8}oll F= A& A sl Holof
Elg=y

(4) TikZ €7 UFolA THEE& Adgsof sttt \foreachs

(5) 2 4 Ao expl3 2 Fshe Altto|ut gH4-0] 22 Tikz ¢
Stto|u mjAE & TikZ 4ol §AFEE F =& AAch=

o] @ 7}x] 2 Z 9|51 ExplSyntax QoA TikZE AF&-31= Zlo] 7153}t

\ExplSyntaxOn
\cs_new:Npn \mylog:n #1
{
\fp_eval:n { round ( 1In ( #1 ) / In ( 10 ) , 4 ) }

}
\cs_set_eq:NN \mylog \mylog:n

\begin{tikzpicture}

\draw (0,0) grid (10,5);

\foreach \x in {1,2,...,10}
\node at (\x, 5*\mylog{\x}) [label={\format_num:x { \mylog{\x}} }]
~ {$\bullet$};

\end{tikzpicture}

\ExplSyntax0ff
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0.8451
0.7782 o

0.6p21 ¢

0.4Y71

D
p
")
fam g
D

0.0p00

% (4) \exp_args: e 1 olEollA & 4 Q= HEel 2ol arguments E expand 5t ©] 2= Z0]
o}, 23| arguments7t ofy 2t WA oA 27} = Ape]ollA] 2 i AE AAE (\expandafter X7)

stz st o EA| afof sh=rt?
ol uj A= Zo] \exp_last_unbraced: &4=o|t}. of| & SojE A},

7

\ExplSyntaxOn
\begin{tikzpicture}
\draw (0,0) -- (3,3);
\end{tikzpicture}
\ExplSyntaxOff

\.

o] 4%ol, &2l 242 viazz dLste 472 7ot

\ExplSyntaxOn

\tl_set:Nn \1_tmpa_t1l { [very~thick,blue] }

\cs_set:Npn \my_point:n #1 { (#1,\int_eval:n { #1+1 } ) }
\tl_set:Nx \1_tmpb_t1 { (0,0) -- \my_point:n { 2 } }
\begin{tikzpicture}

\draw \1_tmpa_t1l \1_tmpb_t1 ;

\end{tikzpicture}

\ExplSyntaxOff

J

>

(o] HEe PER FY o HE B SASAT AP A o g 2
\1_tmpb_t1 tj3 2 SHgstojot & Ho| chgut o] Ik,

ojlEm2) 7|4 \1_tmpa_t1let

7

\ExplSyntaxOn

\tl_set:Nn \1_tmpa_tl { [very~thick,blue] }

\cs_set:Npn \my_point:n #1 { (#1,\int_eval:n { #1+1 } ) }
\tl_set:Nx \1_tmpb_tl1 { (©,0) -- \my_point:n { 2 } }
\begin{tikzpicture}

\exp_last_unbraced:NNx \draw \1_tmpa_t1l \1_tmpb_t1l ;
\end{tikzpicture}

\ExplSyntaxOff
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Flame of Passion ||

QokstH, HejolA ({}) 2 E2ito] HEs = RE2 ot ™ \exp_args: & 21 G AR E
Q%‘ﬂﬁ%‘“ﬂ \exp_last_unbraced: & &t}1 3= Zt},
olm] Fx3t Hio| T o & &

o] /J&of| A \1_tmpa_tlo] o3t 7Ho] EAtZ o] oA 1S wf \my_func:n \1_tmpa_tlgtal 231
AL 5E T80 =7IAAR & I A7 S35 6 diof tj|sto] n ot ERH FHTE
L #jFEojof gt

HESEH

1. 7k2 10cm, A2 10cmo] 3L A5H2H9- ofulo] 1.5em, BF 308 0] x| & 7H pdf B4 2
3 °}E]' off o o] A mpct A2 of| o] 2| 7} Z A| | o] 2] =] thoto] H % QJAA|E FA|SHL B o] 2] HE 7}
59| Hij =7} & = wj = o] 2] 2] vt A/t (background color) & cyan 2. & sfofet.

[712]2. #1°1 pdf 241 24 slol 9] Sl WAIE Seml B 222 Wul & (A ol A /A
uﬂo]z]) 52 Ao 2 EASH= progress pieS 12},

[712]3. Fotm 4ot waprle] RE 02 “Uhzhu| "7} let. o] Te] AR (0° BE 25°7HA) &
H =2 of | 2hAdstofe}.

4. thg 13 Defmolel ujF e M2 X Yolx| gobE Ft.
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[No. 5] Dim and Dimmer H oo o

A 235t Q1= woj X2 HEZ S mm T 2 HojFE= e \currentmetric AAJstoiet,

A& \currentmetric{textwidth}
=9 184.4mm

13 TpXQ| dimension¥} expl32] dim tl| o] EJE}Y

Texel Zo] gl A TXe YR A og BE Aol g sp 2 ANeith AFEAL e H|o] 20l A& ptE
7] Q]2 e}, 1pt = 65536sp 0|t} T2 vl E] A o)E Zo| the] AiskatEoltt

sp, pt, mm, cm, in
bp, pc, dd, cc, nd, nc

EEo| aet 7P 3he 7 F 7hx) welvh ek,
em, ex

TeXol M AFE-3HE points 49 “Z2 ZQIE” 24 1/72.27 1] ol s g7t WHA PostScript ZQJES “2
EQIE"2k 5} o] AL 17722 %]0I . olo] sk Tl bpolct,

em} ex'= ZE| T AHSlo] AT L T9lo|Th. em® “TIEA MO width’2He Ju]o] 4] L& 2ol xjgh
o] g2 ZEOJA HEA M2 AAZ leme AU EAl2ts 497 &) o]Zl2 Aoz Hael
Salekm Azsh Hek. 248 CiAjQlsks A Akl dhael M2 ES lemolet T St o &
100022 4174 chg o HA2H Shol 2k Repe T2 Zlo] UkHolch, WAl o BAe] JRA:
TeX Gyre PagellaS 211 Q=6 MAFS] 3} lem o] Z o] & FaEH

\ExplSyntaxOn
\hbox_set:Nn \1_tmpa_box { M } 9.46pt
10.0pt

\dim_eval:n { lem }
\ExplSyntaxOff

\dim_eval:n { \box_wd:N \1_tmpa_box } \\ 3

,

e
lu

AFo]Z7} 10pt Y ™ lem-2 10ptO] AT MAFS] width+ TAFRlo] whet Gebxict,
xZHe] =olgh= olu| i, o] JA| fx}Ql o] Tlolnt. gtel FAk= 47]9] HE& dojsn
O zpIgtetar A zket uff ) ofefjol| A = ¥R Zo] wjo]Agtelo] il wjo] Agtllof A 11 tF3- Al A

©
X
rlr

N
S
AN N,y
Lo

T TR T
“‘””f:rﬁ‘
To

\dim_eval:n { lex }
\ExplSyntax0ff

40]g ex@al = ol em ¥} 2 o] Aol EEm} o} thE EE Ato] Zoj ujebAE
2Rk, AA) Ak xake] olek A9 2k,
\ExplSyntaxOn 3
\hbox_set:Nn \1_tmpa_box { x }  4.69pt
\dim_eval:n { \box_ht:N \1_tmpa_box } \\ | 4'695,(




Dim and Dimmer |}

dim "gloJElE}Yd \dim_eval:n9] QXZ dim EFA 0] 2= A2 ThE “479] Ao} &2}, Y7 H
O 2 dim< pr]- H|&or 2 oFES 511 QAR 1AL 287} 1nterface Q] 2 A] pt—e- ANERst QlojA 1Y
ol AA| 2= sp 99| H4 Ak 5k U

dim ¥4 Zol & g3sh= BE o] 4-§7Hssttt,

dimension T 4] HtE A] THQ] AAz}7F B =t} o & EH

[ \dim_set:Nn \1_tmpa_dim { 29.92 } ]

oA e Tei7} £ Rgkthe 05 Witk THTHA fp Fa Aol B9l A4S 2ol dimol To] D72

.

N\

\ExplSyntaxOn !
\dim_set:Nn \1_tmpa_dim { \fp_eval:n { 19.6 !
o [/ 2.7} pt} om
\rule{\1_tmpa_dim}{5pt} ;
\ExplSyntaxOff ;

Uvha 0 2 WA fp R rhe dim Al4to] wh2ch Teju R 9joh 7he e 7Hs-2 3t dim O & AAT 4
kel 1700 o Et.

dim FALS fpEHE R A5t elct. oS 59

e T B

\ExplSyntaxOn
\dim_set:Nn \1_tmpa_dim { 1@pt } 24.0pt
24.0pt

\dim_eval:n { \1_tmpa_dim * 2 + 4pt }
\ExplSyntaxOff

\. J

o|e} Zo] “Alof 2Rt AL o] 7k shA| Rt

\dim_eval:n { 2\1_tmpa_dim + 4pt } \\

rok

\ExplSyntaxOn
\dim_eval:n { ©0.333*2*\1_tmpa_dim + 2pt }
\ExplSyntaxOff

TAS AXR] Y ZH Bl A] 2R B3
el ohgat Zo] £tk \dim_ratio:nn g4 A&t F 7S T dim @ 27F Wol5oi A fp AntS
=l &8 7] wf ol Tejol] F=)ato]of gt

\ExplSyntaxOn
\dim_eval:n { 1@pt / 2 } \\

\dim_eval:n { 1@pt * \dim_ratio:nn {10@pt} BUES
o {2pt} }
\ExplSyntaxOff

.

dim EAA 2 7 £ vl 2lztsiet. ol & &9

\dim_eval:n { 1@pt * \dim_ratio:nn {10pt} {2pt} }

oJHe 2 FE Y07 PAT

\dim_eval:n { \dim_ratio:nn {1@pt} {2pt} * 1@pt }
0] 712 evaluateol] A5t th= HAIAE & 4 At 2L ol F
\dim_eval:n { 2 * 20pt }
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Dim and Dimmer ||

o5 Afo] A5t

\ExplSyntaxOn 3
\dim_eval:n { 20pt * 2 } ' 40.0pt
\ExplSyntaxOff :

ol e HEsHe Azt HFsA 2t

Zol& fpR AAIst7] A 7HE of B34 o] AlAbE slof & wj= Tl E T wlojF L fp & AlARS
The 1 Aol T & ThA] 0= Zlo] (Zd5h7]) HE w7} Aot
o} Q&h AUIHE] \strip@ptet= EZo] ATk

\makeatletter
\strip@pt\textwidth
\makeatother

9
®
X
=Og‘
o]ul-["
kJ
Xﬁ

& ipHE ALK HolA). 0|E o] §3to] b BAIE ol uAh

\newsavebox\M \sbox\M{M}
\newdimen\Mwidth\newdimen\Mheight
\Mwidth=\wd\M \Mheight=\ht\M
\the\Mwidth, \the\Mheight \\
\makeatletter

\strip@pt\Mwidth, \strip@pt\Mheight
\makeatother

9.46pt, 6.92pt
9.46, 6.92

0

oA A4 UeAlS 5t =4 0] 212 fpU realcalc T+ cale W{7| | & 0] &3}0] & 4= Q18 &5}t
expl3 2+ ofuf o] FA & 4= Q1A] 372

\ExplSyntaxOn

\hbox_set:Nn \1_tmpa_box { M }

\dim_set:Nn \1_tmpa_dim { \box_wd:N \1_tmpa_box }
\dim_set:Nn \1_tmpb_dim { \box_ht:N \1_tmpa_box }

\fp_eval:n { \dim_ratio:nn { \1_tmpa_dim } { \1_tmpb_dim } }
\ExplSyntax0ff

1.367053355060208

Z31, hbox%} dimension OF7FRE| \hbox_. .. oJ% il 5= H o] L 2+=1| box tlo]E{EFQ] o] th3}od
= Al 5] v--A H .
A2 03 22 AE 555 & 4 J == s FAt
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)

2 g}o] 3} np7bA] 2 Y] 749 scratch Bl27F 20]4 9lth. 2122 vboxol thatod AlAZ A glo] hbox
‘?_}_% OE_}-O]-—W__“ l:]‘ thXE]' horizontal mOde—«] bOXE]"— T O]]:]—
o] 7]0]] AlA}&F material & F o] Y= AL

D

\hbox_set:Nn \1_tmpa_box { material } ]

O] AZ typeset ot ™

D

\box_use:N \1_tmpa_box ]

701 box2] E (width), 0] (height), 21°] (depth) &= T8+ o] ZsH=e] 1 A7He dimolt}.

\box_wd:N \1_tmpa_box
\box_ht:N \1_tmpa_box
\box_dp:N \1_tmpa_box

~ 2

\ExplSyntaxOn

\hbox_set:Nn \1_tmpa_box { Study~Group }

width:~\dim_eval:n { \box_wd:N \1_tmpa_box } \\

height:~\dim_eval:n { \box_ht:N \1_tmpa_box } \\

depth:~\dim_eval:n { \box_dp:N \1_tmpa_box } \\

totalheight:~

\dim_set:Nn \1_tmpa_dim { \box_ht:N \1_tmpa_box + \box_dp:N \1_tmpa_box }
\dim_use:N \1_tmpa_dim

\ExplSyntaxOff

width: 57.59pt

height: 7.26pt

depth: 2.82999pt
totalheight: 10.08998pt

A|F o] 71 olof7|e] A2 AREA} oA “TQ7F AIAH dim fp”EhE Zolth. IFE o dim 2
G2 E A At o] GA sh=7t?

\dim_to_decimal:nd 2E Z0o]Z pt2 e thS ol 2 A A EL) o] A2 \strip@pt2 expl3
wolakar s = 0ok o o] HR2 A oA A 7hA] fast ZAkgko| o

\ExplSyntaxOn
\dim_to_decimal:n { \textwidth }
\ExplSyntax0ff

420.70206
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@AY Blo] x| o] FH] (M =/7t2) E el AL

\ExplSyntaxOn
\fp_eval:n
{ \dim_to_decimal:n { \paperheight }
(dim_to_decimal:n { \paperwidth }
\EiplSyntaxOff

1.4142857063958

A4 0|3 &= Hol = FHu)7t §A) 5 Baolch. 3 A2 Zo|7} 742 ol o] (2uolct.

1

>,

rlo

9] 7ke] Mgk \dim_to_decimal_in_unit:nn @7 AU Q7161 = HA) Q1 x}ol] T A|SH
HRIE M ok 10X EZHE mm IR E YERU

fl

\ExplSyntaxOn 3
\dim_to_decimal_in_unit:nn { 1@pt } { 1mm } ' 3.51462
\ExplSyntaxOff :

o] @4 QA4te) At dim Fol ofUieks AL 7|ofshof ek, welvt iz Fof A gk, TR fpo
Fpsto] AT 4 9lon] uo] Ggshs A= s steh. B Al mmE HojFofo gk,

dim 274 \int_compare:nTFe} o7k 2 \dim_compare:nTF7} Qith.

\ExplSyntaxOn
\dim_set_eq:NN \1_tmpa_dim \textwidth
\dim_set_eq:NN \1_tmpb_dim \linewidth

\dim_compare:nTF { \1_tmpa_dim - \1_tmpb_dim == \c_zero_dim }
{

textwidth == linewidth
}
{

textwidth != linewidth
}
\ExplSyntaxOff

textwidth==Ilinewidth

Zolg vl ik AL AV AT 91e) A eAY 08 27} Zeskg vl nE ) A% sk A7)
\dim_compare:nTF { \1_tmpa_dim == }

3} o] 1 09} v w3ke] sH= Zlolth o] Aml. WEA] optet vlmatolok Btk o] zlo] A4517]
Hemz

[ \c_zero_dim ]

ojals Az m =},
oJfoll while do2} 7E]-T__‘ REERE Qe int7h ofyet Zo|7h ZAIY whs dim AR & Lokl AJ2s
ol &= 7St
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2] d

31 iofl Soj9x) ghoy

EAE A At Atz Sole= 4
=

Dim and Dimmer |}

o] ¥i4: o] go] ghoF Ex}517] gk Zlo

I8 0] & ofl21%]

7k Z| o o S AR 7R o 27 2 SHAf

.

\ExplSyntaxOn

{
\dim_if_exist:cTF { #1 }
{
\calc_metric_fn:n { #1 }
}

{
\texttt{\bs #1}~is~invalid

}
}

\cs_new:Npn \calc_metric_fn:n #1

{
\dim_set_eq:Nc \1_tmpa_dim { #1 }

\texttt{\bs #1} $\,=\,$

2)}

o
\,mm

}
\ExplSyntaxOff
\currentmetric{hello}

\ExplSyntaxOn
\dim_new:N \hello \dim_set:Nn \hello {
\ExplSyntax0ff

\currentmetric{hello}

\currentmetric{foremargin}

\hello is invalid
\hello=48.79 mm
\foremargin=254mm

\NewDocumentCommand \currentmetxic { m }

\fp_eval:n { round ( \dim_to_decimal_in_unit:nn { \1_tmpa_dim } { 1mm } ,

.33\textwidth }

tstA| Rt ool 2 2 1Rt B ot} printleno|2h= 37| 2|7} A o] @& Ao 4 | sl 32t

s 5)7) 174K Aok S ool 7] Shek
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Dim and Dimmer |}

ra
o>
Mo
=

pt mm pc in
pt | 1.00000 | 0.35146
L O =30 Rl 2hE Y] @d5tolgh. mm | 2.84526 | 1.00000
pc 1.00000
in 1.00000

2. IATpXoll \settowidthe}l \settoheight, \settodepthat= Hgo] Ut o]o] A&
we cheat 2t

\newlength{\mylen} 3
\settowidth{\mylen}{beautiful} ' 39.75pt
\the\mylen :

o|AM} FU 28-S sh= \SettoWidth, \SettoHeight, \SettoDepthE expl3=Z TH=1l
\SettoTotalheight= 2}/dal oz},

712 ]3. thg 24olA, 2k o] (BAR TS A9)3t) Zol& SHsto] Baghe Fola, 1 Bkl
margin®l| \rule{<®zt>}{10pt}2] HhE 1=}

o] vl XA geka Fesk #2002 Wshs do] Ad) glok ARE2 @] H7t
ZEUL AZbehed H AR E DS BP0z of7|=A] of'A], Ao £ e 25
T 877} Sol ot 2ty] Xtk AL ofF] L] ke HZo] AAloln AZEE Ao
A
=

k)
=

¢

o]

]9;1‘:]' ‘4 =523 3 91‘:} %mo] 5‘41]1‘14—}

7]9—]161—_/'\_ ottt ©A] o] =Skoll= A=Z o]
=, Al @A 25 = 287t

09
o
o
fd

o
W
1o
mlo
_E_
3o
?
ﬁ
_|O_‘
T
23
_;

¥ e r
_“(1)_]5

un B 2 2= [0 o Ok ool
Hr tlgl
=) —
o
fur
rE
=
=
é
ue
[e)

e
o
i
rlr
l'1~
rlo
uE
HJIH
HI i
Fl—l’

L)
rlr
il
e}
iw)

7124, e EE SA45HD 1em ] 2717} fontsizeo] T} o §A| FebA| A AFstolet, whop
£A EE 27] §410] 10pt7} obi} 11pt = 12pt7h E7 0] Zho] oA WisH= A = ZAbstol 2.

font size command | value of em

\scriptsize 7.0pt

\large 10.95pt
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Q2 Folx & 7k 345 \colorboxel ‘golet. MR YS Yol2 MAskT ARG 1
280 2 Sfet. woj4r)t FAISH Zet REle xcolord] rgbtt HIMLE AL§3tolt.

14 Texe) THds

Al Texoll= E=A878717F igich. TeX - ZpAlol| Al =& A4S 4= Al B A2 pdfTEXel #2013
th. 71 o]Hofli= random.texo|2t= 22 FE Y E|, lcg B 7] A] 50| H4E FHUHAL, pgf AlLE q1zlo]
Mg Fofl= pgfmatho| A W42 A3l FA] =Tt

expl32] 4= A2 pgfmatho] 215 222] ofy kAl Q17 214 9] primitive S #-8§-3H0}. pdfTpXell=

\pdfnormaldeviate
\pdfuniformdeviate

£ %= 719 primitive7} 912 LualpX @ XgTEXoll&

\normaldeviate
\uniformdeviate

7t np = o] ok, E3], XgIpxel W4 ZejnjglB= 2019 HAoA XS o2 =H Aot} TpXLive
20187 = ©] 7]-52 XqIpXoll A AHE-& 4= gl

R F4 A QA normaldeviate©l] thsiA & UFoll 7127 o AnH7| = 5ta 92 =
uniform deviate©l] tai A%+ T2},

= seed & FMNFA| FoH (ThE doj=o] T1g] 5Hxo]) A|AE AZFS seed = Sto] 7Hd G448 A/AdeH
o}, (seed & AASHAY A A oh= A o] 7FHeokA|HE o] A= TEXt =2 & Jlit})

no|ng B E QY AHESHE ol S0l E Al

\ifPDFTeX
\let\uniformdeviate\pdfuniformdeviate 66
\fi

\uniformdeviate 100

\uniformdeviate no] JAst= HF4=0 < x < n HY G40t} o] =g E52 The Art of
Computer Programming®] A|2H 3% 640l 42 += W8S METAPOSTE &3 Aot} expl3= HH o=
Z AR o] me|u]E]Hof o]&3trt.

A4w d4E At Fat thew 2t

\ExplSyntaxOn !
\int_rand:n { 100 } \\ L 69
\int_rand:nn { 10 } { 20 } 14
\ExplSyntaxOff !

oAl 2 Za|ulE| B 2k o= EE] expl3 &
Hol= y, <x <n,°lth \int_rand:n
00l 10|qte] A4y s A= 2 o



Dim and Dimmer |}

\ExplSyntaxOn

\fp_eval:n { rand () } 0.5346188950325727
\ExplSyntaxOff :

3 pr ZHA|9] significand 2t 5 5HA| 10-16 o] Tt fp 2AZ o= A+ F4E D& randint7F UA
g4 AAS \int_rand: 7} o w23 Eo}, 398 AL fpo] rand() T4 AZE A 18 ZFSIA

ol £AIZ 5257] 918} Al 7h] int ¥4 B BT o] 212kl random © 2 100 0l 3}9] A4t $712

St} o] ZHE 10022 Yol A R, G, Be] Z+ Adgro 2 Aot AT fp random< 22%] Q41 int random

2 2= o= FAEDg a0 w2 7] wjFo] 1 A4t EHES Y5 R, G, B 42 1002 H =W FEotrtal
H

\ExplSyntaxOn
\int_new:N \1_r_int
\int_new:N \1_g_int
\int_new:N \1_b_int
\tl_new:N \1_r tl
\tl new:N \1_g_t1
\tl new:N \1 b tl

\cs_new:Nn \gen_rand_color:

{
\int_set:Nn \1l_r _int { \int_rand:nn { @ } { 100 } }
\int_set:Nn \1_g_int { \int_rand:nn { @ } { 100 } }
\int_set:Nn \1l_b_int { \int_rand:nn { @ } { 100 } }
\tl_set:Nf \1_r_tl1 { \fp_eval:n { \1_r_int / 100 } }
\tl_set:Nf \1_g_tl { \fp_eval:n { \1_g_int / 100 } }
\tl_set:Nf \1_b_tl { \fp_eval:n { \1_b_int / 100 } }

\exp_args:Nnnx \definecolor{back}{rgb}{\1_r t1,\1_g_t1,\1 b_tl}

\int_set:Nn \1_r_int { 100 - \1_r_int }
\int_set:Nn \1_g_int { 100 - \1_g_int }
\int_set:Nn \1_b_int { 100 - \1l_b_int }
\tl_set:Nf \1_xr_tl1 { \fp_eval:n { \1_r_int / 100 } }
\tl_set:Nf \1_g_tl { \fp_eval:n { \1_g_int / 100 } }
\tl_set:Nf \1_b_tl { \fp_eval:n { \1_b_int / 100 } }

\exp_args:Nnnx \definecolor{fore}{rgb}{\1_r t1,\1_g_t1,\1 b_tl}
}

\gen_rand_color:
back:~{\color{back}\rule{20pt}{10pt}}\\
fore:~{\color{fore}\rule{20pt}{10pt}}

\ExplSyntaxOff

REESiM 22 {99 242 A% 2= Aol A= 9l& Aol

rlo
ftjo

rlr
vl

\tl_set:Nf \1_r tl1 { \fp_eval:n { \1_r_int / 100 } }
\tl_set:Nf \1_g tl { \fp_eval:n { \1_g_int / 100 } }
\tl_set:Nf \1_b_tl { \fp_eval:n { \1_b_int / 100 } }
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ol

o

\clist_set:Nn \1_cm_clist { r, g, b }
\int_step_inline:nn { \clist_count:N \1_cm_clist }

{
\tl_set:cf { 1_ \clist_item:Nn \1l_cm_clist { ##1 } _ tl1 }
{ \fp_eval:n { \int_use:c { 1_ \clist_item:Nn \1_cm_clist { ##1 } _ int
- }y / 100 } }
}

\ExplSyntaxOn

\cs_new:Npn \print_char:n #1
{
\gen_rand_color:
\colorbox{back}{\colox{fore} #1}
}

\print_char:n {H}

\ExplSyntaxOff

\ExplSyntaxOn
\NewDocumentCommand \coloxful { m }
{

\tl_map_inline:nn { #1 }

{

\print_char:n { ##1 }

}

}

\ExplSyntax0ff

\coloxful{Hello}

7ubel e ujojc} A4 ujelo] 2el Zolch, A= ke of w5t Fik,
ol 7] M= MM} Bl A T3] 100014 ¥R, G, B 24 7HA T BHS iAok A2 Mabel tjat
olslet & 20| Mg ZAlol}. ofof tjslo] ©f Tha] ghs
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718 1. AN R B4l idle TR IO & T} It 7+ AL SHHA H94t).

==> import random
=== total = 19668
»xx BV = @
>»> for 1 in range(total):

¥ = random.random{)

y = random.random{}

1 a¥xay*y <= 1:

ey 4= 1

»»» pl = ev/total * 4
=== print (pi)

3.124

P

o] A £ P37} “UH= expl3® & 4= Qlo’atm shair). Thel & 4 U7

2. 5712 random walk S BALSH 2 gtk 312 WA 0 2 QoA 203 Hw Rl
HAA S TikZZ ehole}. 18 Agl 0.5cmeolt.

~ ™
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[No. 6] The Golden Key i g o

d B2 £x| A2 Botth S50l Hebx| i thewt Zo| Fojirt.

\anssheet{cheolsu}{1=1, 2=3
\anssheet{yeonghi}{1=2, 2=2,

FEA = ot 2
1=2, 2=2, 3=3, 4=5, 5=3, 6=3, 7=1, 8=2, 9=3, 10=2

= Ao HotA] & X 2)5t= W \anssheet e} A A 5= M \ScoreE AAJs}toiz).

: Cheolsu: 20

9]3: \Score{Cheolsu}
2

15 prop A£3, property list

<key> = <value> A 2] 2| AEE property liste}1l 3t} o &

color blue,
width 5cm,
name = trivname

ol 32 7Hal <key> = <onlue> 2S04 59| 9% U8 key, £ E% 41 valuesta et
o2 prop W40l Ysh R},

\prop_set_from_keyval:Nn \1_tmpa_prop

{
color = blue,
width = 5cm,
name = trivname
}
JJAOE BAS T 4 ek 7|BH R B 4 9t de theT 2k,

e \prop_map_function:NN, \prop_map_inline:Nn. $o& ¥ o] 0 T &5 = T4e= F 7
o] Q1712 25} Zo]ojof Bhrhe Zo|t. H WA %7} keyol L % ¥A| 117} valueol .

e \prop_get:NnN, \prop_item:Nn. propollA] F0]Z|= key 2] value & 7}4 2+ B o|ct. o]
Re 7HA 2 7he Nojl 911 5 9] 22 JdHAEZ 0] FZithe= 2jo] 7} Qlet,

e \prop_pop:NnN, \prop_put:Nnn, \prop_put_if_new:Nnn. °]& 1tiE9] 52} st}
\prop_put 3lig 7|l o]u] Zto] 9lom ol \prop_put_if_new:+ g 7|7} ¢S
W AR e Zhe Y.

o|@lo . E& t}3t interface T<7t AT EH Tk IFASF mapping ¥t AEsiE L toh A2 propoll=
\prop_use:7} §lt}. prop?] itemE< “%_1”6]-31 mapping©| 7Hg 24 gk ®is] o]}

mapping S F 7] QIAE = A4 o]ofof stk AR item 2] key 7t #1, value”t #2°]t}. inline
ol A & mpzt7}A o] .,



The Golden Key ||

\ExplSyntaxOn
\int_zero:N \1_tmpa_int
\prop_set_from_keyval:Nn \1_tmpa_prop

{
color = blue,
width = 5cm,
name = trivname
}

1) key: color, value: blue
2) key: width, value: 5cm
3) key: name, value: trivname

\prop_map_inline:Nn \1_tmpa_pzrop

\int_incr:N \1_tmpa_int |
\int_use:N \1_tmpa_int )~ 1
key:~\uline{#1},~value:~\uwave{#2}\par |

[color]
} [width][5cm |
\bigskip [name]| trivname
\cs_new:Npn \print_item:nn #1 #2
{
[#1] \fbox{#2} \newline
}

\prop_map_function:NN \1_tmpa_prop
o~ \print_item:nn
\ExplSyntax0ff

ol A 2 EotetA, 2]= Cheolsu®t Yeonghigh= 0] §-& 7HA]+= prop & A 2lst= H & \anssheet &
Az WHE7| 2 5kt

\ExplSyntaxOn
\cs_new:Npn \build_nameprop:nn #1 #2
{
\prop_if_exist:cF { 1_ #1 _prop }
{
\prop_new:c { 1_ #1 _prop }
}
\prop_set_from_keyval:cn { 1_ #1 _prop }
{
#2
}
}
\NewDocumentCommand \anssheet { m m }
{
\build_nameprop:nn { #1 } { #2 }
}

\anssheet{cheolsu}{1=1, 2=3, 3=4, 4=3, 5=5, 6=3, 7=1, 8=5, 9=4, 10=1}

%%% === test ===
\prop_map_inline:Nn \1_cheolsu_prop

$ #1 = #2 $ \quad

}
\ExplSyntaxOff

1=1 2=3 3=4 4=3 5=5 6=3 7=1 8=5 9=4 10=1
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\

\anssheet{default}{1=2, 2=2, 3=3, 4=5, 5=3,
- 6=3, 7=1, 8=2, 9=3, 10=2}

\ExplSyntaxOn
%%% test
\prop_map_inline:Nn \1_default_prop
{

$ #1 = #2 $ \quad

}
\ExplSyntaxOff

1=2 2=2 3=3 4=5 5=3
6=3 7=1 8=2 9=3 10=
2

o] o] 20f| A key &2 BT Aol whebA] IFs] thEA

7

\ExplSyntaxOn
\int_new:N \1l_score_int

\NewDocumentCommand \Scoxre { m }

{
\prop_if_exist:cTF { 1_ #1 _ prop }
{
\int_zexo:N \1_score_int
\score_fn:c { 1_ #1 _ prop }
#1:~\int_eval:n { 10 * \1_score_int }
}
{
Something~went~wrong.
}
}
\cs_new:Npn \score_fn:N #1
{
\int_step_inline:nn { \prop_count:N \1_default_prop }
{
\prop_get:NnN #1 { ##1 } \1_tmpa_tl
\prop_get:NnN \1_default_prop { ##1 } \1_tmpb_tl
\str_if_eq:eeT { \1_tmpa_tl } { \1_tmpb_t1 }
{
\int_incxr:N \1_score_int
}
}
}

\cs_generate_variant:Nn \score_fn:N { c }
\ExplSyntaxOff

%%%% test
\anssheet{default}{1=2, 2=2, 3=3, 4=5, 5=
\anssheet{Cheolsu}{1=1, 2=3, 3=4, 4=3, 5=
\anssheet{Yeonghi}{1=2, 2=2, 3=3, 4=5, 5=
\Score{Cheolsu} \par

\Score{Yeonghi}

Cheolsu: 20
Yeonghi: 80

(o) @) e))

3, 7=1, 8=2, 9=3, 10=2}
3, 7=1, 8=5, 9=4, 10=1}
3, 7=2, 8=2, 9=3, 10=2}

o) Aelol A \score_fn:cg #of sh=tl, o2& vh2 HolatA] ekl WA \score_fn:Ng Hold
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th2 o129 variant & B F22 FA415] Hotet. 7|23 o] ARSAM B2 Nk neho 2 A ofsta A
IxtegE o] ™ e sHH 3 variantS \cs_generate_variant:NnQ =& AJAlsH= Zo] 22 34 A 9]
Golnt. 7 b GEnE RE el Y 27} A 02 2ol ) R Slot S low
level 34 W& S 3851 %2 4 gt o2l AL st B 9 22 u|g & Qi)

HE=2H

718|141 92l ofu] £ALEHE 3 Rkt 245 AASEHSHH

24 =2x2x2x%x3

24 =233

3} o] EUF A9140] A|SFe)2 Lrep T Ak,
42 £Q14E550] 1 A7He A4HE R Uehe B3 \xfactors A4stolet.

A& : \xfacror{24}
Z£3:23x3
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WA, A A, EE D), A 1A &4lel afet Foj x| ol g AlZFH: e \WordColor S

% olstolat.

& \WordColor[bgcolor=blue, fgcolor=yellow, fsize=Large] {expl3}
s

16 keys A5

BTEX Commandoll thet 5&  LIREXO|A “H37 S BH& Holl=

\newcommand\foo[3] [yellow]{%
\colorbox{#1}{\colox{#2}#3}}
\foo{black}{expl3} \foo[blue]{white}{expl3}

\newcommand®] 2|z} 7}-2-t] A3 3t 7HE optional 2 TS 4= AUt
888 3702 snole AL xparseclch. §4 I4E nofsh Aol LRt EAAD, 85 4
She &4 AAHE 12 BUj Aetele] e Folsht 2= ofx) Al Stk

J

\NewDocumentCommand\ ffoo{moo} {%
\IfNoValueTF{#2}{\def\bccolox{yellow}}{\def\bccolor{#2}}%
\IfNoValueTF{#3}{\def\fccoloxr{black}}{\def\fccolox{#3}}%
\colorbox{\bccolor}{\coloxr{\fccolox}#1}}

\ffoo{xparse} \ffoo{xparse}[red] \ffoo{xparse}[blue][white]

wparse. NS IR

FA2, odoll= g4 S FE Bl A2 43 5710 D o=

\mycommand{argl} [normal]
o2k 42 w} o] [normal] ©] i B elzel] ohi 1 BAENA] 2R
9Tk, ofTHA T o TpX A4 L AB|o]AZ o] YrA| o= Ay
L5fjo] o x5 F7]A] grotoF & P L7} 7] wiZol.
SHH graphics?] keyval o 7] ]2} ¢l 0] of| A |

\includegraphics[width=1cm,height=3cm] {demo}

ﬂr

S} 22 <key> = <ualue> A1) §4 AAE Rolg & 97 9oLt ol & FHoHE Aol ofF WatAlRke
2t} o 7)1 A expl3 2] keys AFEH S v2-A Ht.

712N eErh et A2 AL, ol g 5ol

bgcolor=white, fgcolor=blue

2}l 51312 ), \1_bgcolor_tlo| whitezt= gh= ZA =5 512 \1_fgcolor_t19] gto| blue”l ==
£ ofAb= Aot 281 FE A elshe ZollA o] F t1S AW o

A& st = <key> = <value> 150l -FUZS o] 52 Fofstoiof gttt (]2 module©]2tal FHrt.)
RS mytestetal 27| 2 51,
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\keys_define:nn { mytest }
{
bgcolor .tl_set:N
fgcolor .tl_set:N

\1_bgcolor_tl,
\1_fgcolor_tl

#o]7} o 2oi7l Fof of 7]o]l AA 2 G WFel7] YA The HaS 2t

\keys_set:nn { mytest }
{

white,
blue

bgcolor
fgcolor

-

52 Qo] dofikin] thg HAE BEE FHISHAL

\ExplSyntaxOn
\keys_define:nn { mytest }
{

bgcolor .tl_set:N
fgcolor .tl_set:N

\1_bgcolor_tl,
\1_fgcolor_tl

}

\keys_set:nn { mytest } white
bgcolor = white, blue
fgcolor = blue

}

\tl_use:N \1_bgcolor_t1 \\
\tl_use:N \1_fgcolor_tl

! 3

\ExplSyntaxOff

\. J

\keys_define:nnojlA & 4 1= value &G HHojl F2oJs}oiof i}, 22]7}

\tl_set:Nn \1_bgcolor_tl { white }

ojgA 2= AL 7N =
bgcolor .tl_set:N = \1_bgcolor_tl

Z AT QoD ol

.int_set:N

.dim_set:N

.fp_set:N

3722 ol e AS & 4 Ak FAZ <key> = <value> T 95ko] AHH W47t olw) 1 9l
2o A2 o] A oJst= A7tA] 517] wiell \tl_new:N \1_bgcolor_tl &2 H3< vl & a7t

ot
Loprt

.clist_set:N
.prop_put:N
.tl_set_x:N
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o] Att. . tl_set_x:N&\tl_set:Nxsteh= 2ot} g7t 220/ M H 4ol Sgst= Zo] E AU A
27b st 2 w2 AystA] =ttt 9] L seq_set N2 EA)5}A] &=t} 1 o]F= \seq_set:Nno]
2 edo] g17] Wholt. seqt ME R dlist7h EAJSHE o] § 7k shitoltt.

ol 7kA] ¢ drgste] Eot.

.code:n

A5t BIX T =2 U 2E0| G2 4 T} valueZ 50] 2= A2 #1 2 AFESHTh 7HdSH of 2 Sof
o] 3fj3lj A},

testkey .code:n = { \dim_set:Nn \1_test_dim { #1 } }

ol

rlo

testkey .dim_set:N = \1_test_dim

o) 73t 93] U olmjojet. , . code:nofl A AHEEE ¥ %NﬂLﬁQﬂ“ﬂﬁﬂq(Mwi
£ o valueE 232 %] HAgol Tdst= A2 U3l vl Last ZA| S of7|sit}. whetba] ¥4 o] &
M2 HAste] FEZ Stolat,)

unknown

o] key= F& ol|g] A2 93to] ALttt = \keys_define:nnojl A} A 35}A] @F2 key7} S0ighS
o & 9Igh Aot} Bg-2 thg} o] atof FAJgtict,

unknown .code:n = {}

of71714] Bl e AL vgko 2 Foj7l BA|E E 4 Uk,

\ExplSyntaxOn
\tl _new:N \1_fontsize_ tl
\keys_define:nn { wordcolor }

it

{
bgcolor .tl_set:N = \1_bgcolor_t1 ,
fgcolor .tl_set:N = \1_fgcolor_t1 ,
fsize .code:n = { \tl_set_eq:Nc \1_fontsize_tl1 { #1 } }
}
\keys_set:nn { wordcolor }
{
bgcolor = white,
fgcolor = black,
fsize = normalsize
}
\NewDocumentCommand \WoxdColoxr { o m }
{
\IfValueTF { #1 }
{
\keys_set:nn { wordcolor } { #1 }
}
{
\keys_set:nn { wordcolor }
{
bgcolor = white,
fgcolor = blue,
fsize = normalsize
}

68



The Golden Key ||

}

\colorbox { \1_bgcolor_tl }
{ \color { \1_fgcolor_t1 } \1_fontsize_t1 #2 }
}

\ExplSyntaxOff

\WordColor [bgcolor=cyan!30, fgcolor=red!80, fsize=sffamily] {test}
\WoxdColor[fgcolor=green] {test}
\WoxdColor{test}

test test test

<key> = <value>°l| default 4742 sh= WH2 FAL7E? o] % \keys_set:nno] AP 7] Hoj n|]
\keys_set:nng o ¥l A&slF= Zo] 7 Foh. 919 ool 25 o= \keys_set:nnZ 7|2
He AAsFE g gt initial:no|gks SHvt M E R nfa g o] QAR \keys_set:nng
o]-gst= Wo| UpFof ¥2|st7] Hstt.

e 9j9) eflollA] Bo] ofef] obRE FHE FA] g =
% 4B =0 (F HA \WordColor B&) 7| g2 key+ o] do AP wjo] gtg FAISt. (&
scope, S ——71'0 z“']'_‘:’_ h\':.']-?‘] L]-]Oﬂk]) ‘?‘]9’] Fg_o,]oﬂ}ﬂ l:ﬂ.ﬁ:%o] E—“:— ocal= 4-—1510'] 9,17] U’H ]S pe

22 sk 275k AT 22 scope Wloll A HHE ARg-h wff o] ZhE: o]ofih 7] & ZIA] resetd AQNA]=
g 2A9] EAlnt.

2-0. \WordColor ¥ Fold ufujrt 7|25k 2| Alste] FAol A= A] -2 key 2] value”}
FA; 2717HS e 2 A ol5) Hole},

o O HA =2

keys tlolE|ERIoll = O]9l E key & 3H9] 1502 HEATHET} sk BT 24€ 7h5atA] ot A
gk o} 7] M= o ohF 2] 2l Ot choicesol] T3t A& SH S0 1L vk 7| £ S}, F o]4de] HElx
78k 8= .multichoices®] ol = interface3 &A10ll Lt} Qlrt.
\ExplSyntaxOn
\tl_new:N \1_gender_tl
\keys_define:nn { mytest }
{
name .tl_set:N = \1_name_t1,
gender .choice:,
gender/M .code:n = { \tl_set:Nn \1_gender_tl { male } },
gender/F .code:n = { \tl_set:Nn \1_gender_tl { female } },
age .int_set:N = \1_age_int
}
\ExplSyntax0ff
o|A| gendergh= key+ M H= Feb= hRHE 2H=tt. o] & A 2|5}7] 93t . code:nollA Yot= 222 T

2 9lth, o] HHH W1 choices:nng o] &3= ZAE Q) 0 interface3 EA o] AbA|5H AW o] Lhec),
S| HIAES E AL

\ExplSyntaxOn
\tl_new:N \1_gender_t1l
\keys_define:nn { mynamecard }
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{
name .tl_set:N = \1_name_t1,
gender .choice:,
gender/M .code:n = { \tl_set:Nn \1_gender_tl { male } },
gender/F .code:n = { \tl_set:Nn \1_gender_tl { female } },
age .int_set:N = \1_age_int
}
\NewDocumentCommand \NameCaxd { m }
{
\keys_set:nn { mynamecard } { #1 }
\namecaxd_print:NNN \1_gender_tl1 \1_name_tl \1_age_int
}

\cs_new:Npn \namecaxd_print:NNN #1 #2 #3
%% #1(gender), #2(name) = tl, #3(age) = int

{
\efbox %%% requires \usepackage{efbox}
[ backgroundcolor=cyan!30, linewidth=2pt, linecolor=gray!50 ]
{
\stx_case_e:nn { #1 }
{
{ male } { Mssr.~ }
{ female } { Mme.~ }
}
\tl_use:N #2 ~( \int_use:N #3 )
}
}
\ExplSyntaxOff

\NameCard{name=Cheolsu,age=19,gender=M}
\NameCard{age=33,gender=F,name=Yeonghi}

Mssr. Cheolsu (19)  Mme. Yeonghi (33)

HaE2H

21, The I} 22 WL AHAs motet,

43 \mymatrix[col=3,row=3]1{a,b,c,d,e,f,g,h}

=9
a b ¢
(d e _f)
g h O
@ T o)A &= QIAFA] 427} cols x rows BTF 261 np|akS 0 0 2 2931 \Hx|H FA| S},
@ A AAZ} Fo| A A o™ 2 x 2 FHE S T-

AL o] 2 A/ st7] flsko] oblivoir 22145 2231 QIThH KTUG Private Repository 2 5-E
ob-mathleading 7| 2| & A 2|5} ©] & \usepackage 5tofzt.

$ tlmgr install ob-mathleading
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ra

Ho

=
=

H
2 2. A&t &5 Q=
1”

At

jule

T2 Forois 2 wjupet “o] W4 AU S Tk Al
xwt]xb} 747} ZolrbH A 41”7 T “079] 45 Weke Al the It 22 A2 Fgsict. o,
1,1,0,1,1,1,0,0,1,0,1, .. ©|220,1,10, 11, 100, 101, 110, 111, ... T} Zo] F Y=l 2 &
A2 A gk 2stA| 3 ZAojth. Fojabrt 77 olal e Al HA Z]-aoi] oro} o)}, M7} 10H 7|
SR Defor & 2245 Ydstole).
9el: \prtnum{member=7,position=3, turn=10}
£9%:1,1,1,0,1,0,1,0,0,1

Ha=H

42|23 oM 927} whEolR £ Ao Tz BFe e 5Ye Bl ol Ywstalo
23} 22 WY whso] Bolz),

QIZFE angle, forward, walks & 4 lth.

\DWalk{angle=15, forward=10,walk=20}

o] ALt ¥ 15% 3] @sto] 109F2 AR st= AL 203] HHE ST}

o, 02 242 F7tstol

@ angle=randomo|z}1 st 3] M7t o3 Y4H o g A},

@ forward=1+10l2t3 5h 2 X ol 12 sha vj3] 14 S7hA A .

® forward=randomo|2}i & 5mmoilA] 30mm AFo] Q] Zo]& U4z o 2 odojA] MR}

Lol WS AT 4 Y= S HELE AL of 2l o] ohiont ek s Wit cka
B3 PP Y72 B,

=]

JIE. esqutil A} H{Zol \esg_split_plussign:nNNoj2t= S THE0] T3t o] &4e=
\esg_split_plussign:nNN { 2 + 3 } \1l_a_tl \1_b_t1

oleti ahel #10] thgollA + 7128 71E 0.2 %) 2 (2) & \1_a_tlol, 5191 21 (3) & \1_b_tle
Yol




[No. 100] Special Course I i g o

17 \use:c

oAl 719 "4 1zkE HhE= B3 \nothingo] Uth. QIA7F S0l SATZ \1_a_tl,
\1_b_t1,\1_c_t1,\1_d_t1,\1_e_tl1& ¥tete}= LS 5t 231},

St7ie] |32 E 7He] 7] = AAR|A| A= Nojt}, ol & E0f

\foo:N \1_tmpa_t1

olgt= 22 \foo:Nojah= &4 (cs) 7F \1_tmpa_tlolet= |32 E JAALZA] FStrh= ojujojct,
221 1B D228 7H2)7]7] s 1 “olg e Ag ok & ut olck. =
\1_tmpa_t1l

{1_tmpa_t1}

9] AL “oja =0l ofefje] AL “mj2 9] o] F"FHE 717l ZAo|t}. o] mja R 9] o] & “csname”
olai 5}l o] 2 LbER7] 93k 12k AR} col Tt

J12j8 2 \foo:N2| &2l \foo: c7} il 5}

\foo:N \1_tmpa_t1

\foo:c {1_tmpa_t1}

o] 22 53t jm]o|t}. plain TeXolA tH& =°] &Y Axt 2o

\mymacro
\csname mymacro\endcsname

oj# Zlo] A o7} ol & Sl BAH O WY& A olsty] Sigh & \jt7t QoL &4z}, o
letter QIAHS HrotA 1 9ol \cnt@E & Fohal 5hAt.

o4,
o
rlo

\jt{home}{20}

o o 48 A}
\def\cnt@home {20}

I} o] =7 st of WA sfoF sk

\makeatletter :
\def\jt#1#2{\expandafter\def\csname !
~ cnt@#1\endcsname{#2}}

\jt{home} {20} ;A
\cnt@home !

\makeatother

J

9o F=ofA \expandafter’} & & Q3ty|, \def\csnameo|& E42 \csnameo|gt= A2 5 A
olst E+= Zlo|2tA] &-&5]A| &7] wiZoltt.
expl3& 7Hs| oh3 49 ol = Ett.
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\ExplSyntaxOn
\cs_new:Npn \jt_exam:nn #1 #2
{
\tl_set:cn { cnt_#1_t1 } { #2 }
}

\jt_exam:nn { home } { 20 }
\tl _use:N \cnt_home_t1l
\ExplSyntaxOff

\tl_use:NthAl \tl_use:cE 2H

\ExplSyntaxOn

\jt_exam:nn { home } { HOME }
\tl _use:c { cnt_home_t1 }
\ExplSyntax0ff

HOME

AIA 2 ATl A \thesection, \thesubsectiond} 22 FAWHS Y5, \c@page, \c@chaptert
227k S sk 22 25 9ot vt P o & o] fFofXiTh

ok \tl_set: 2 485H= \tl_new:N7} gloj = M2 H4of gh2 gdste Zlo] 585 =t

gkof o] Zlo] & 2] er=rhH it 2 FEE & wf U WS Zlo|

TMIO] obd 7} A A7, ATEX Ol A

\newcounter{abc}

%72 Aot \coabcets 7HeH M4} Sk A7) the BES Hofeh. 22 AuE U Al A
W] Ll of it

\makeatletter !
\ExplSyntaxOn !
\newcounter{abc}\setcounter{abc}{101} :
\int_use:N \c@abc, \the\c@abc, \theabc ;

101,101,101
\ExplSyntaxOff
\makeatother
plain TgXol|A]
[ \newcount\a ]
2}l 5HH \a & HIE 7H2-E| 2 & 4= L=t H]al KTIpXollA
[ \newcountexr{abc} ]

2ka1 51 o] TEX 7Bl 2 2212 \stepcounter, \setcounter, \addtocounter® 3}1 1 ZA3=
\the...2 B¥3th= 2& 9g<= ofn] & &L ot

plaintex:
\newcount\a \a=10 \advance\a byl@ \the\a

e-tex:
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\newcount\b \b=\numexpr 10+20\relax \the\b

latex:
\newcounter{a}%
\setcounter{a}{10}\stepcounter{a}%
\addtocounter{a}{10}%
\thea

expl3:
\ExplSyntaxOn
\int_new:N \1_a_int
\int_set:Nn \1l_a_int { 10 + 10 }
\int_incr:N \1_a_int
\int_use:N \1_a_int
\ExplSyntax0ff

plaintex: 20
e-tex: 30
latex: 21
expl3: 21

AAE FoJEAL 1, 2,3 52 A (other) 2HA] ¥4 o] 5ol & 4= QOB R o] F alph 2 H}Eo]A] ofof
St

\ExplSyntaxOn
\NewDocumentCommand \nothing { mmmmm }

{
\seq_set_from_clist:Nn \1_tmpa_seq { #1, #2, #3, #4, #5 }

\seq_indexed_map_inline:Nn \1_tmpa_seq
{
\tl_set:cn { 1_ \int_to_alph:n { ##1 } _t1 } { ##2 }
}
}

\nothing{Tomato}{Potato}{Banana} {Apple} {Kiwi}

\tl _use:N \1_a_tl1,~\tl use:N \1 d_tl1
\ExplSyntaxOff

Tomato, Apple

18 weird Q1A

\testcmd{10.25}8} Zto] FoH S A5H S 7|F o2 102252 Healst 4z o 32
(= tl) o] ¥of vr&lstoiat.

|

esgutil H7|x]ol| A} \esg_fp_format:nn P& FHI7] o= FolX A2k 22 dS sfioF Aot
olof| thal 7+2Fs] Aokt EA|E 1HHs] 617 H 3l E0] Q& QAo E () 7} Gl 9= 9T 1BstA]
%7) & gt

o] &Alol thgt A5 o2 ok 2.
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\makeatletter
\def\splitbydot#1{\expandafter\@split@by@dot#1\end}
\def\@split@by@dot#1.#2\end{\def\a{#1}\def\b{#2}}
\makeatother

\splitbydot{10.25}

A = \a \\

219} ool A \@split@by@dot} Z-o] AF-8-A} QIE|Ho] At Fykstal U240 = ARGE] = §H4o] @
A= A o] = TaYo] IAEXO] Ut @7 A1) catcode = letter 7} oFU 2} othero| 22 Yef&= nj 32 o]
ol & 4 gledl o] & ZE IS fste] (YAIR) letter = THE0] A= o] 52 YR = & £ A
Slgt= Mol \makeatlettero|th @EAE Y9 other 2 EE2]2k= 22 \makeatothero|t}. o]
H 2] Qtoll M= @ letter 2A] BiALE o] ol & 4= 2™, IATEX style package?! . sty HE2 AU}
Z] ool \makeatletter Ael7} ©t}. (o] 282 \usepackage §& o] 5t= do]o & whoF th-3]
\input{foo.sty}stctd 12| &z Z Zojn, TtoF sty o} YR oA \makeatotherE Al
SHRTHA 1 S 2+ @°] other”} "t A 1f7] 2] & ¥ wf Fo]stojof 5= AFEFE0lt}.)

expl32] AoIH A7k} o] 2. WAks] 7eke BAlo|o). uhe Azh e sy The 3t 2 Zoloh,

J

\ExplSyntaxOn

\tl new:N \1_a_tl

\tl_new:N \1_b_tl

\cs_new:Npn \split_by_dot:n #1

{
\tl_set:Nn \1_a_tl1 { #1 }
\regex_replace_once:nnN { A (.+?) \. (.*?) $ } { \1 } \1l_a_tl
\tl_set:Nn \1_b_tl1 { #1 }
\regex_replace_once:nnN { A (.+?) \. (.*?) $ } { \2 } \1_b_t1
a ~=~ \tl_use:N \1l_a_tl1 \
b ~=~ \tl _use:N \1 b tl

}

\split_by dot:n { 10.279 }

\ExplSyntaxOff

afsht shc.
S “42 B3 AAbst=s A 7hdsio),

4
m

\ExplSyntaxOn
\cs_new:Npn \split_by_dot_num:n #1
{
\fp_set:Nn \1_tmpa_fp { #1 }
\fp_set:Nn \1_tmpb_fp { trunc ( \1_tmpa_fp ) }
\tl_set:No \1_a_t1 { \fp_use:N \1_tmpb_fp }
\tl_set:No \1_b_tl { \fp_eval:n { \1_tmpa_fp - \1_tmpb_fp } }
a ~=~ \tl_use:N \1_a_tl1 \\
b ~=~ \tl_use:N \1_b_tl
}

\split_by _dot_num:n { 10.79 }
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\ExplSyntaxOff
a=10
b =0.79

o P2 &4 HEo] JUR 242 BAWY] o] ST o o A 4 A,
aRA g e 2 2ol EQl plain TiX ZEE expl3 & A7 H st thg2] & Hoh.

\ExplSyntaxOn
\cs_new:Npn \split_by_dot_exp:n #1
{
\split_by_dot_exp_subfn:w #1\q_stop
a ~=~ \tl_use:N \1_a_tl \\
b ~=~ \tl_use:N \1_b_tl
}
\cs_new:Npn \split_by_dot_exp_subfn:w #1 . #2 \qg_stop
{
\tl_set:Nn \1_a_tl1 { #1 }
\tl_set:Nn \1_b_tl1 { #2 }
}

\split_by_dot_exp:n { 10.297 }

\ExplSyntax0ff
a=10
b =297

o] 7|®of] Ab&H A2 w (weird) arguments & ©]-&5F= Zlojtt. ST Iz} A 0 2 HE QIALE HA
7] 15k £2 o2 ARttt FA] 91%E \q_stopO|2t= quark 2 & FEA|SHE 212 ob7F HQl FEojA
\endE = 2 FYstrt.

19 AR+

1279} B4 (mandatory) QIAHE HrobA] X 2]5t= ] \testtwelveE AH/J sl Eola}

\fboxal T Zut2 st 2 sjmzich
#1001 7| 917] W] 97T QIS A 4 Irt. 1 o] Abolehdl 1 o) Fo] QIALE Hshe WL
S5 & mhAIgfol Sof 4 Mt 2ol 7Hs it

\ExplSyntaxOn

\NewDocumentCommand \testtwelve { mmmmmm }

{
\fbox{#1}, \fbox{#2}, \fbox{#3}, \fbox{#4},
\fbox{#5}, \fbox{#6},
\testtwelvenext

}

\NewDocumentCommand \testtwelvenext { mmmmmm }

{
\fbox{#1}, \fbox{#2}, \fbox{#3}, \fbox{#4},
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\fbox{#5}, \fbox{#6},

}
\ExplSyntaxOff

\testtwelve{a}{b}{c}{d}{e}{fI{g}{h}{i}{jI{k}{1}

expl32] o= (cs) &= B RSt 22 /Al o2 o 4 Qi)
I 7heks] sl 2 QIAFE Hohe A2 “AHH” ol ok, 22Uz,

o)
ofk
)
ro

\ExplSyntaxOn
\int_zero:N \1_tmpa_int
\cs_new:Npn \test_twelve:n #1

{
\fbox{#1}
\int_incr:N \1_tmpa_int
\int_compare:nTF { \1_tmpa_int < 12 }
{
, \test_twelve:n
}
{
}
}

\test_twelve:n {a}{b}{c}{d}{e}{f}{g}{h}{i}{j}{k}{1}
\ExplSyntaxOff

BREARERNNIRN

A o] ARE Hhe AL gt 2t

20 7PH7He] Az
Mol Helshs WL chat 2e 4ot
\mycmd{1}{2}{5}{2}

T QAE Fol Ak 40 WS

o

X
9
N

o},

® 00 eoo0000 oo

QlAke B 77} o WA APl & 4= irk. & FBELobd HEt om 1 Sel QR BA
ok}

1o .

. y

plain TXO. 2= Chg AW & 4+ Itk I AES 9i5to] nhx|siol] (4) 9} o] Y57} obd # 52 F3ck.

\newcount\n

\def\mycmd{\futurelet\next\mycmdsub}
\def\mycmdsub{\ifx\next\bgroup\expandafter\mycmdproc\fi}
\def\mycmdproc#1{\n=1\1loop\textbullet\advance\n

o byl\ifnum\n<#1l\repeat\quad\mycmd}
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\mycmd{2}{5}{3}(4)

oo eeeee oo (4)

o] ZEL s Bt
olel F5o] ‘AT LECIM FHg FoF AL £2 2AE LB L Aolet. o2

\mycmd{{1}{2}{5}{3}}
3t o] 1A S W] sl
\mycmd{1}{2}{5}{3};
3} 2] AR EE Al s A2 YA HolsHY 1 AxHE A she 2] ofF 49t £ iRt
Zo] FARETE AN SO R St 2490 FES B}
\ExplSyntaxOn
\NewDocumentCommand \mycmd {u;}
{

\tl_set:Nn \1_tmpa_t1l { #1 }
\tl_map_inline:Nn \1_tmpa_t1

{
\mycmd_dot:n { ##1 }
}
}
\cs_new:Npn \mycmd_dot:n #1
{
\int_step_inline:nn { #1 }
{
\textbullet
}
\quad
}
\ExplSyntax0ff
\mycmd{1}{2}{5}{3};

,
.

484 SH02 £A YL A A9ekd HE WAY B2 E2'8 ABA YRS Bt

efut o] ASLE 3 8ol st Eo] FARE 22 Aol glol 714 21k Faslol gl o 4 glo] £2
AARE Bh el glol Stk X 8o] 52l plain XS] TEE expl3 WA 02 ChA] 27 T 83} 28 ol

npz|ake] (5) = HAEES §Joto] $ES7tobd RS E & Aol
\ExplSyntaxOn
\cs_new:Npn \my_cmd:n #1
{

\mycmd_dot:n { #1 }

\peek_catcode:NT \c_group_begin_token

{
\my_cmd:n

}
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\NewDocumentCommand \mycmd { }

{

\my_cmd:n
}
\ExplSyntaxOff

\mycmd{3}{2}{1} {4}

o Bajol A §415] 2 A FHEt obd o] ©@ BYUTHD OB space token©| 2HE B}
A2 FeHthe= 2otk Thef space & FAISHIL 9JoF 22 Aol utA {4} % {&5HA ThE2H
\peek_catcode_ignore_spaces:N& 2™ & 7]= S} A| T space = T E5HA] Z5HH T3 non-space
token©| S Z o7} ofojof ot g2 ChE Aol T 5 7S HHEA] JLH|stojof gt} 13 A 5FA] o
o7} &Y 7HsAd o] Y7 Eobxitt.

A Y2 A ostiA Ak A= E v A el \my_cmd:ng FEE o2 O3 AL EEA
&2 7|MolB® osd Aot AAT,=M °l—r°ﬂ ojojz]= Y AE- S AP st= B2 A
= A2 TF0] o] o] “npA|e}” EFojojof dtth= XS 71 5kAt. AIA o= FofR]= QA=
AR \my_cmd : no] ojx}m] 3k 7o) EZ-& HrobA] (absorb) *{2]5}7] AJ2He Zlo| B2 AP 0 2 0] 5.9]
AALE BHF A2t FEF AS odd 4 Aot 23, \futureletl 2 t}3ol & EZ-S HAlsHH
g expl3ol A+ \peek catcode: U \peek_charcode: & E3f 22 |2 4= et (thet oh3of
= an] space token® 7d-9-0f oll]&Ql HFo] WRE 4 =t o]0 tisiA = o] A5 25}
EES7| 2 3

AF7HA e Y §O ke BAIE 2T 4 k.

Ch3 3 22 AHE2F TikZ B2 2H/dshe] et} \mydraw(0,0) (1,1)(2,1)2kar 54
\draw (0,0)--(1,1)--(2,1)--cycle;

2 72255 gajoltt. Walel nix|uo] Ao 2 20] £ ghon] 7k she] e AR & Art.

Special Course+ AH5EAIE SAHZE AR oo g W eohS Ho|H o33t 2.

\ExplSyntaxOn
\NewDocumentCommand \mydraw {}
{
\tl_clear:N \1_tmpa_tl
\my_draw:w

}

\cs_new:Npn \my_draw:w (#1,#2)

{
\tl_put_right:Nn \1_tmpa_t1l { (#1,#2) }
\peek_charcode:NTF (  %%% if next token is open-paren
{

\tl_put_right:Nn \1_tmpa_t1l { -- }
\my_draw:w

\tl_put_right:Nn \1_tmpa_tl { -- cycle }
\draw_final:N \1_tmpa_t1
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}

\cs_new:Npn \draw_final:N #1
{
\exp_last_unbraced:No
\draw #1 ;
}
\ExplSyntaxOff
\begin{tikzpicture}
\mydraw(0,0)(1,1)(2,1)(2,0)
\end{tikzpicture}

.

\my_draw:we] AAF o] sl 2 siAS Eo|AMH AAZ = \my_draw:w (#1)3 o] Sl #19HS
put right3]Fo| &£ o] FEoAN= FAIE Yo 7|A] =}, 1| whef v2pm e}ty 28 E A 6lof T o]
ATHA A=A Ao 2 QS wh= Zlo] o}, Tt H B 7F 507HA] &2 material 0] 23 Qtof] S0t
o fadt o8 Hgshe AX o= g37F gl oo of|2| & Est= Zlo] Wt oAl ZE7F 7 282
Eli=

d|

21 modulo A4t} 2714

S
T
el
m\l
ﬂr
N
Y

\int_compare:nTF { \int_mod:nn { #1 } { 5

} == 0
A2 \my_mod:TF (#1 / 5) {TH{F}e vl%atA S0l 4 gle7k 1 %%‘% @%Hior
2.

expl3°l modulo S} QUL B4t 917] W Eol B4 e 27 A Zo] FRE U % Yk

\ExplSyntaxOn

\pxrg_new_conditional:Npnn \my_modzero:w (#1//#2) { p, T, F, TF }

{
\int_compare:nTF { \int_mod:nn { #1 } { #2 } == 0 }

{

\prg_return_true:
}
{

\prg_return_false:
}

}

\my_modzero:wTF (15 // 5) { TRUE } { FALSE } \\
\my_modzero:wTF (16 // 5) { TRUE } { FALSE } \\
\bool_if:nTF { \my_modzero_p:w (17//5) } { T } { F }

\ExplSyntax0ff
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:nno & o F 7o) FET QIAL o= Ao ® LY
O,

\ExplSyntaxOn

\int_set:Nn \1_tmpa_int { \fp_eval:n {
-~ round ( sqrt ( 200 ) ) } }
\my_modzero:wTF ( { \1_tmpa_int * ( 3 +
o \int_max:nn { 5} {91} )} // 3)
{ divisible~by~3 }

{ not~divisible~by~3 }

~divisible by 3
\ExplSyntaxOff l

J

\my_modzero_p:w= boolean %t BFHSICE \my_modzero:wTF= (T £+ F3 st A=FE 4=
) “Foi7 Y 2] AA4bA o] gomH”olgt= 2o et A FEE & 4 YT

22 tl map¥} space token

ofl &l

Y2 BAL 2} BAfol fhox X HHL AAI5HE space 13101 742 dpt, A2 7pte] Bk

A= \test{Lorem ipsum dolor}
=
=]

£9: L,io|r|e|111Hil})|s|11|n1FI!IIIIII:III
tlo| A space’= EZH}, (.. .ignore_spaces ¥& gt 22 kL )

\ExplSyntaxOn
\NewDocumentCommand \foo { m }
{
\tl_set:Nn \1_tmpa_t1l { #1 }
\1_tmpa_tl
}
\ExplSyntaxOff

\foo{Lorem ipsum dolor sit}

Lorem ipsum dolor sit

2Lk \tl_map_. . . oA next token< non-space token< 7} 71T},

( )

\ExplSyntaxOn
\NewDocumentCommand \foo {m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_t1 { \fbox { ##1 } }
}
\ExplSyntax0ff

\foo{Lorem ipsum dolor sit}
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{Eo@dmﬁbbh$ﬂdo!oﬂsit

o]e} Z+2 2o \peek_catcode:N \c_space_tokeno] A& Yojt} the 2 AE o)A Ao
A EZS peekingsh Z10] 7Hsoh7] w#o] o2t 2 I E = FASHAIE (0|9 Zo] FHT 2 FolA
HEshx] &1l EZS 5ols= A2 94 A7ich 7HA AAF Aot AFE AL B LS otolt]ojd &

o

\ExplSyntaxOn
\cs_new:Npn \test_r:n #1
{
\peek_catcode:NTF \c_space_token
{
#1 \rule{4pt}{7pt}
}
{
\fbox{#1}
\test_r:n
}

}

\cs_set_eq:NN \test \test_r:n
\ExplSyntaxOff

\test Lorem ipsum dolor sit

FE UE 49 A= So7hA] 2 4y AEHM YA oz FARtE A 7]5HA}) of2
F oA \peek_catcode F2-2 P4 false 24 Ao A AZE ol AJZ5HA] £t

( )

\ExplSyntaxOn
\NewDocumentCommand \foo { m }
{
\foo_recur:n #1 \q_recursion_tail \q_recursion_stop
}
\cs_new:Npn \foo_recur:n #1
{
\quark_if_recursion_tail_stop:n { #1 }
\peek_catcode:NTF \c_space_token
{
#1 \rule{4pt}{7pt}
}
{
\fbox{#1}
}
\foo_recur:n
}
\ExplSyntaxOff

\foo{Lorem ipsum dolor sit}
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{E MMmﬁbbh$MdoIonsit

Zoldl 2412 Z7] 931A space S M 2lste Wi 2 7427} 9tk space T seqoll Hol X2t
7;\]0] 7]-;<P Al 3A O]_T'_

o 1w

@]

\ExplSyntaxOn

\NewDocumentCommand \foo { m }

{
\seq_set_split:Nnn \1_tmpa_seq { ~ } { #1 }
\seq_indexed_map_inline:Nn \1_tmpa_seq

{
\f_each:n { ##2 }
\int_compare:nT { ##1 < \seq_count:N \1_tmpa_seq }
{ \rule{4pt}{7pt} }
}
}
\cs_new:Npn \f_each:n #1
{
\tl_set:Nn \1_tmpa_t1l { #1 }
\tl_map_inline:Nn \1_tmpa_t1 { \fbox { ##1 } }
}
\ExplSyntaxOff

\foo{Lorem ipsum dolor sit}

ﬁ]ohﬂehn!zhﬂs|uhn~d o[l[o]rMs]ift

oY sl 4= Utk space® 54 B3 (17]1M & |) & v]E] BRto| £ ol

\ExplSyntaxOn
\NewDocumentCommand \foo { m }
{

\tl_set:Nn \1_tmpa_t1l { #1 }
\regex_replace_all:nnN { \s } { | } \1_tmpa_tl
\tl_map_inline:Nn \1_tmpa_t1l

{
\stx_if_eq:nnTF { ##1 } { | }
{
\rule{4pt}{7pt}
}
{
\fbox{##1}
}
}
}
\ExplSyntaxOff

\foo{Lorem ipsum dolor sit}

ﬁ]ohﬂehn!ihﬂs|uhn~d o|l[o]rWs]i]t

EE AHA oz Holoh= = vk \q_recursion_tail (stop) 7]"H2 3 ¥ MEFO L of7]
Ae\q_nile ol F1 T8 215 A= dAl o2 skt
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\ExplSyntaxOn

\NewDocumentCommand \foo { m }

{
\tl_set:Nn \1_tmpa_tl { #1 }
\regex_replace_all:nnN { \s } { | } \1_tmpa_tl
\exp_last_unbraced:Nx
\foo_fn:n \1_tmpa_tl \qg_nil

}
\cs_new:Npn \foo_fn:n #1
{
\quark_if_nil:NF #1
{
\token_if_eq_charcode:NNTF #1 |
{
\rule{4pt}{7pt}
}
{
\fbox{#1}
}
\foo_fn:n
}
}
\ExplSyntaxOff

\foo{Lorem ipsum dolor sit}

ﬁ]ohﬂehn!zhjs|uhn~d o[l[o]rMs]ift

o] == FA5IA| T \quark_if_. . .2 ]g|sh= o] ¢ QPdsith. A5 Aok \quark_if_recursion_
o7 £ I E Ho|HEh

\ExplSyntaxOn
\NewDocumentCommand \foo { m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\regex_xreplace_all:nnN { \s } { | } \1_tmpa_tl
\exp_last_unbraced:Nx
\foo_s:n \1_tmpa_tl \q_recursion_tail \q_recursion_stop

}
\cs_new:Npn \foo_s:n #1
{
\quark_if_recursion_tail_stop:n { #1 }
\token_if_eq_charcode:NNTF #1 |
{
\rule{4pt}{7pt}
}
{
\fbox{#1}
}
\foo_s:n
}
\ExplSyntaxOff

\foo{Lorem ipsum dolor sit}
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L[o[r[e[mNi[p[s[u[mMd [o]l[o]rMs i]t]

npz|eko &t F &= peek catcode = space token< HEoto] H7HE T 4= 9l
0]7] A= space token A E 20| MALS WA s B Qke}, [FS] (Full Stop) -
tlold T8 70| HA] Z517] wiZol vp & AH) & A E517] SIS HIAE A Eolnt,

\ExplSyntaxOn
\cs_new:Npn \_chk_and_exit:nN #1 #2
{
\token_if_eq_catcode:NNF #1 .
{ #2 }
}
\cs_new:Npn \foo_rc:n #1
{
\str_if_eq:nnTF { #1 } { . }
{ [FS] }
{
\peek_catcode:NTF \c_space_token
{
{ %%% \fboxsep made local
\dim_set:Nn \fboxsep { 1pt }
\colorbox{gray!30}{\color{red}\fbox{#1}}
}
\rule{4pt}{7pt}
\_chk_and_exit:nN #1 \foo_rc:n
}
{
\fbox {#1}
\_chk_and_exit:nN #1 \foo_rc:n
}
}
}

\cs_set_eq:NN \foo \foo_rc:n

\ExplSyntax0ff
\foo Lorem ipsum dolor sit. Hello boys.

L[o[r]e @ﬂ sTu|ml d[o]1]o]@M s i[t][FS] Hello boys.

plain TeXol| A= \@sptokenTt 7}Z] il next token 2. &2 HE5h= A o] H] 2] Zhdsirt, 13 H] expl3ollA]
A B2E5)| 71 o] 8- expl3 7} space tokenS =237 ] mj#o]tt. \ExplSyntaxOno.& AW|o] A=

= ARt 2 A4S E T expl37t space tokens SRS FFotal Qlok= A o] HzbE Aol
23 .. .ignore_spaces W& Sk W1,

I Y& 0111401] g 4 AW o 7HAE ol Qlo] 4] A ® AE Q1AL o] 2 H space A E
AolstE® 23 Tulo] W BEE ArLw o Hojetn By qu AAH 02 HotA] expl)

o
A5o] A A:“’ AHt= 50
o Iz o7 Zr},

=]
u
B ol ittt W0l R of7] 2743 7 WS W W o B8Y 4

85



[No. 7] Catin a Box H 2 o

=N Al
Ay sl of2Hto| ER 52| 2k TA H it} o] 52| 9] FHETtol o= “HI]” ZAIE Y aliA
oS e gy s et

\ExplSyntaxOn
\box_new:N \1_boghi_box
\hbox_set:Nn \1_boghi_box

{
\tikz \node [
drop~shadow = {opacity=.35},
thin, inner~sep=3pt
1 { \sffamily\bfseries\scriptsize =7|};
}

\box_use:N \1_boghi_box

rounded~corners=1pt, l
fill=orange!30, draw=blue!80, l
\ExplSyntax0ff |

RF2 YUsh= th= & H A Zoba| fEE3HHA] o] “H7| kA S Aafel= A S thaat Zo] AHdst
At (°] & $I5+o] preamblecl \usetikzlibrary{shadows}E F7}stoiof Fict.)

\ExplSyntaxOn
\NewDocumentCommand \bogi { }
{

\box_use:N \1_boghi_box

}
\ExplSyntaxOff

T2Y) % 74 247 A7 ol sl o] £l
EAAE 1. “B7)” 8t b2 BlaE Sof ulsto] 9127} 2 2] ohe

EfQFX|E CI2 \bogi 2 20| 2 M5tM|R.

ok S the Zro] ZHA5HA 2.

BAVER 2. 2hart JESE 9ix]oll 7t A w7k St




CatinaBox ||

23 boxes
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QAR Hagte] 41 Motk expls HA| boxE Tt H4E <%—5—61> Aetn sl
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o
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]
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—.——’FX—IEE soz1 ’*QPOI *ﬂ ot °l°ﬂ EH°P XW]OP *P“'% i< “S‘EPL e o] Zzte] A A7t

ottt AF AR BrATE A7} R o] BEAT} Eo]= A|7F £ EE FERIA] LA RE FPIA S
;Ll:ﬁ-g].o:] O]: feig JJJ Q 7]. OIE]-‘;. ]-/\1 o X] Z‘]—‘H_,—]q-
HEA L ThA] hbox9—]' vbox 2 F2E . 0|72 2 4E-S 712] 7]+ hmodel vimode 2= 22| HEA Qhof]
L= UY§ES o9A 2¥sh=7t sk wAlloll wido] Uk, ool gk ZpA|E o] 28 ATliste A A o]
el F2jo] oflB 2 tf AFAISH W-8-2 The TeXbookol W 71EF TeX F LA & B Zlo] £t} oA
Zeg Al ok 2

728 A (hbox) 4414 2H—YA27], $4] 7HAF7] 5—5 20| A5 dojuhA] ko y-g&o] 7}
22 oIt} o] A 0] Z (width) & 7|24 02 W85 2wt Aol 2 ATk (0] 2 & natural
width2bl gttty lojo] b 7hg Fold = Qlth. \mbox7} 7Hg & ARl 7t2HtA S tE =
gEolt.

M ZHEA (vbox) 3R A Z (width) o] B50jA &S A=Y P UR7 & AstHA =
gt A2 7R3 Q) HhAo|h, EL 1A o1 ko|et o] R Eo] BT xuty Sof AL
£ Aol 4EEo|L} Yoo gt& FoF 4= At} A &2 baseline®l E1L of2 2 Z 02| = vbox7t
\vtopo|H upx]g}t Z0]| baseline©l] &°]+= vbox7F \vboxo|tt. TgXe] Yol A= “Ho|#|"et= A
A7} shuke] £ 3 vbox ol

ofF AHF5HA hbox ek vbox ] ol & &1L 7HA}.

\begin{minipage}{5cm}

Lorem ipsum dolor sit amet,

\hbox{consectetur adipiscing elit, sed do eiusmod tempor incididunt}
ut labore et dolore magna aliqua.

\end{minipage}

Lorem ipsum dolor sit amet,

consectetur adipiscing elit, sed do eiusmod tempor incididunt
ut labore et dolore magna ali-

qua.

Lorem

\vtop{\hsize=3cm ipsum dolor sit amet, consectetur adipiscing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.}
Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris
nisi ut aliquip ex ea commodo consequat. Duis aute irure doloxr in

-~ reprehenderit
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Lorem ipsum dolor sit Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris
amet, consectetur
adipiscing elit,
sed do eiusmod
tempor incididunt
ut labore et dolore
magna aliqua.
nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit

0%, box primitivei= 710] 227] 9+& Zo|t}. Ztzt 7)7]ol] st expld EHlo] Qlong I4S &8s}
A

hboxoll thai Al I ahae) = (width) & (AHEA02) F3iE 4 Uk ARE 1 uka obof] Sof gl
WeEET e 22 2| HYshd B o] Yojup=r] B,

J

\ExplSyntaxOn

\hbox_set:Nn \1_tmpa_box { ipsum~dolor~sit~amet, }

\box_set_wd:Nn \1_tmpa_box { 1lcm }

Lorem~\box_use:N \1_tmpa_box

consectetur~adipiscing~elit,~
sed~do~eiusmod~tempor~incididunt~ut~labore~et~dolore~magna~aliqua
\ExplSyntaxOff

Lorem ipsumaulsecitamedipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore
magna aliqua

hbox & set3} A ofo] 7wt Zg Hajri 7hHs YAE ek glo] = 52 shipe] Pyow P
Ao ofsfsl = Er}.

\ExplSyntaxOn

\hbox_set_to_wd:Nnn \1_tmpa_box { 1lcm } { ipsum~dolor~sit~amet, }
Lorem~\box_use:N \1_tmpa_box

consectetur~adipiscing~elit,~
sed~do~eiusmod~tempor~incididunt~ut~labore~et~dolore~magna~aliqua
\ExplSyntaxOff

Lorem ipsumcmiseditimet]ipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore
magna aliqua

vbox= $0] (height) 2 0] (depth) & (A 02) Hs)Z 4 k.
Shal, The It 22 AL ofE WAl 2 AlxE A Waks A},

' )

\ExplSyntaxOn

\hbox_set:Nn \1_tmpa_box { abcd }

\box_set_wd:Nn \1_tmpa_box { \c_zero_dim }

\vbox_set:Nn \1_tmpb_box { \rule{lcm}{.8cm} }

\box_set_wd:Nn \1_tmpb_box { \c_zero_dim }

\box_set_ht:Nn \1_tmpb_box { \c_zero_dim }

Lorem~\box_use:N \1_tmpa_box ipsum~dolor~\box_use:N \1_tmpb_box sit~amet,
\ExplSyntax0ff

Lorem #bsdm dolor 'ﬁet,
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FolX 9J =)ol Zo] 0ptQl 7FZEFAES HEZ A 245 4= QI A| SH= \hbox_to_zero:nT} 0|7} 0ptQl M2
HAS HEZ A 218 4> 9| 5= \vbox_to_zero:no] YlojA] o]& Abgtol 8854 & 4= it

kAol o]lF boxE ofefLt Y&, YFolLf L 2% 0 2 o] Foto] AxlstA T 4
ol A left/right+= vmode©l| A9t &2+t

\ExplSyntaxOn

\hbox_set:Nn \1_tmpa_box { LOREM~IPSUM }

Lorem~ipsum~\box_move_up:nn { 7pt } { \box_use:N \1_tmpa_box }
dolor~\vadjust{\box_move_right:nn { 2em } { \box_use_drop:N \1_tmpa_box }}
~ sit~amet

\ExplSyntaxOff

At up/down-2 hmode

, LOREM IPSUM ,
Lorem ipsum dolor sit amet

LOREM IPSUM

hbox ¢l \1_tmpa_boxE 4 2 =0l A move updt3tt. move right= 42| ZEO| ATk 7}5-5}17] wfZol

ZAl R R E 2 WU 7k= \vadjustE AH85He] HIAESHITH

\box_use_drop:N-2 \box_use: Nz} 2|9 use$t Fof] BtAE v}

2O A FE dol? 7 AAE UHSIHA BHES LEA 7] Yol F 7l o]4de] ¥l &2 Eot.
E o]/ ’Hl &2 2% TpX primitive?] \par® v} 7| wjZof] k2= \parol thal Eot= A 25§l

2 = 7 ool 43S shel7)s ol

“Bokyl 2ok Alo]”7F HER T 2 Q1 vmode AtEo]th. A hmode & S0]7}=7}8 \1leavevmodeZ}
4HRER Solleh A Waolct. ol il \indentS BHiAL} & g Ajebe £t 44 0] Q1eis)
H O ujRE fyPreg 7t 8|3 JR WX 32 vt T o3 27 5 Y7 A EEo]
@ SB2EE UL FE Lol /AT Slek (ols) Belsho] 22 w018 120 oY

(¢]

Ao w22 F Ol—‘?—(eg \smash)0ﬂ Z7HH o= o]H

J57] alol 254 A of %

ojg A A7l? FA5] vimode©| B & box &
AJsHA] ZRtrhs ofn=A], 11 Fol th
42] 23 2Z-go] dojidthe oujo|ct, 1 thgof 3t Bajets o 1 wfRE 5
Hotzh,

A7} o] 2ojAit}. Tk ol

237} o] 2ol Zie}.)

22T YR ke AEjE S m o]t} o] 9| x]o]lA box S AA}EHH
=1 JA3] vmodeE

2717} o]0} 2| B2k o] 42w = 0] 7] whEo] o] Lpio]A] =

FAIg, o] A £ ToluH hmode =

Y7t Eo] =Rl

natural mode

\hbox{\fbox{Lorem}} ipsum dolor sit

natural mode
ipsum dolor sit

whe}x, grok xbAlo] BHE ol Lt 87 0] boxE T Ao
£ BAIs|Eofof gk,

HEA] SR E

ojZlo] 2 A o]

Ehl

natural mode

\ifvmode\leavevmode\fi\hbox{\fbox{Lorem}}

-~ ipsum dolor sit

natural mode
ipsum dolor sit

expl3 Aol == o] ¥t}

20] g0l TAsto] =g w0

o

§3 EAR

[2]7} A} W&ol 25

oA 9o} 7437} Z 5tk
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[ \mode_if_vertical:T { \mode_leave_vertical: } ]

IATEX AFE S v &= TP ol A 215 E= 29 o] “\bigskipo|t \medskip 72 3L FErho] Tyt
S EouAHoa s o] 9r Brko] Tk S L o 5] hmode©] L §F & & ojok ymode7} H &=
2ol 9o} 22 2] o] 5 HH2 vmodeol A o=t = F26H7| wiEol2he e & 4 S Aol

gAle) 2 AN iAo “TAAF 172 HAT} FFo| Bojq 440]5S Fof Tt of= AE
o] FaH 7o) HEWI uhA Qhol ARhEl BlAES| baseline 3t BLAT} E2]4 sep 10| & T ph2
ofeh 2 Zofujelm B S},

( 2

\ExplSyntaxOn

\RenewDocumentCommand \bogi { }

{
\hbox_set:Nn \1_tmpa_box { \sffamily\bfseries\scriptsize H7|}
\dim_set:Nn \1_tmpa_dim { \box_dp:N \1_tmpa_box }
\dim_add:Nn \1_tmpa_dim { 3pt } %% inner sep of tikz
\dim_add:Nn \1_tmpa_dim { .4pt } %% width of thin line
\box_move_down:nn { \1_tmpa_dim } { \box_use:N \1_boghi_box }

}

\ExplSyntaxOff

Che \bogi o 20| AlXFetAIR

ohe (w9t 2ol AAatA 2

o7 o =g i £ Zlolch. ol ues he] ‘B ehs Fate uhs 2 E 0] 3217} baselineo]
A x|5t7] wfiZo|t}. 12| ofut FEEAR R kS Zlojth, H7| HhAo] 3o BEo] glon R o|ftEE
NZH o2 BAISH: Zo] & otch Dein g vk Fake] dpe) 2u) HES e et sholuw
\ExplSyntaxOn
\RenewDocumentCommand \bogi { }
{
\hbox_set:Nn \1_tmpa_box { \normalfont\normalsize 3}
\dim_set:Nn \1_tmpa_dim { \box_dp:N \1_tmpa_box * 2 }
\box_set_ht:Nn \1_boghi_box { @pt }
\box_move_down:nn { \1_tmpa_dim } { \box_use:N \1_boghi_box } \thinspace
}
\ExplSyntax0ff
Ct2 \bogi 2t 20| MXI5tM 2
ohe [271]9} Zo] AxFatAl L.

obA[ERe} \thinspace= 27| BfA0] 391} 11 thg 24t Aol efzte] HA & & Zlojth.

“SAVSR 27 oln] vl thZ vmodeoll A BFAE AAFSHAL Q7] w2l AT LS LA

~

\ExplSyntaxOn

\RenewDocumentCommand \bogi { }

{
\mode_if_vertical:T { \mode_leave_vertical: }
\hbox_set:Nn \1_tmpa_box { \normalfont\normalsize 3} }
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\dim_set:Nn \1_tmpa_dim { \box_dp:N \1_tmpa_box * 2 }
\box_set_ht:Nn \1_boghi_box { @pt }
\box_move_down:nn { \1_tmpa_dim } { \box_use:N \1_boghi_box } \thinspace

}
\ExplSyntax0ff

\bogi O EAIE S EMR

(271 ]o]] BAIE AL BAQ
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HEEH

9. The 1YL Art ZAAsta Qe BA9] Axo|th EAIE BEo] X2 x]2]d
g $1%17F hmode “J 12| vimode “J i 1A & A Al5to] 2t

\begin{document}
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AYstES 87 =7 2208 (2007) (1] &F Sofl oA 102} 119] &S & il expl3E
TS o EA = Z=A] Aztal Holat,

oA 10: hbox2] raiset lower p.752] AAFTEE TS} 2T} \hboxE raised}7 L} lowerst= Zl ot}

N\

K\raise 5pt\hbox{0}R\lower 5pt\hbox{E}A
\fbox{K}\fbox{\raise 5pt\hbox{0}}\fbox{R}\fbox{\lower 5pt\hbox{E}}\fbox{A}

\ExplSyntaxOn

K

\hbox_set:Nn \1_tmpa_box { 0 }

\box_move_up:nn { 5pt } { \box_use:N \1_tmpa_box }

R

\hbox_set:Nn \1_tmpa_box { E }

\box_move_down:nn { 5pt } { \box_use:N \1_tmpa_box }
A

\quad

\fbox{K}

\hbox_set:Nn \1_tmpa_box { O }

\fbox{\box_move_up:nn { 5pt } { \box_use:N \1_tmpa_box }}
\fbox{R}

\hbox_set:Nn \1_tmpa_box { E }

\fbox{\box_move_down:nn { 5pt } { \box_use:N \1_tmpa_box }}
\fbox{A}

\ExplSyntaxOff

box ©]'5 &< \box_move_. .+ up, down, left, right Ul 577} 3= o] 76| up, down-2 hbox©ll,
left, right+= vbox©l] 2-8-3tt}t. A5 B \raise®t \lower Z-2 primitiveE 2= Zl o] X 7HHs] o]
I AAZ O 7o A% A9 expBE gL RS BHETE B o] & F1o] ¢ o]sfishr] 41t
box HEES OhF = ol Hald w7t Ql3-E dA € Aot

\ExplSyntaxOn

Tbox_move_up:nn { 5pt } { \hbox:n { O } }
sbox_move_down:nn { 5pt } { \hbox:n { E } }
QExplSyntaxOn
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U oAlof| A= o™ FAHE \1_tmpa_boxoll YL o]AZ \use_box:N st=FA 02 74| si2 3t
o] Z10] box & A&t B EEA Q] ARl o] F A sfof st HFA 9] ZARG-o] L S o] 417] wiFo]
o}, 23 expl3E \hbox{0}&} 22 WA 0 & QI2LE boxoll HIE YW W& Ql7]& ot TA 0]
\hbox :noJu+ \vbox: nQlt] AFAAF \hbox, \vbox2] ®* (alias) ©]t}.

dJA] 11: \raisebox |32 IKIEX HH <! \raisebox WA ZE 0]-&3}+= oA

The\raisebox{.5\totalheight} [0pt]{\textdbend}Korean\par
The\raisebox{@pt} [@pt]{\textdbend}Korean\par

The\textdbend Korean\par

The\raisebox{-.5\totalheight} [@pt] {\textdbend}Korean\pax
The\raisebox{-.5\totalheight} [0pt] [@pt]{\textdbend}Korean\par

The & Korean
The XY Korean

The X Korean
The(@ Korean

The(@ Korean

J

\raiseboxZ expl3 & AT e St} o] M 20| gt A2 s =20l AAStE R &3] ol
SF32 2ot

\ExplSyntaxOn
\NewDocumentCommand \myRaisebox { m o o +m }
{
\hbox_set:Nn \1_tmpa_box { #4 }
\hbox_set:Nn \1_tmpb_box
{ \box_move_up:nn { #1 } { \box_use:N \1_tmpa_box } }

\IfValueT { #2 }

{
\box_set_ht:Nn \1_tmpb_box { #2 }
}
\IfValueT { #3 }
{
\box_set_dp:Nn \1_tmpb_box { #3 }
}
\box_use_drop:N \1_tmpb_box
}
\ExplSyntax0ff

K\myRaisebox{5pt}{0}R\myRaisebox{-5pt}{E}A

=10 75 760 Ax Ast1 Q= \raisebox2} \@iirsboxol tfst A& olslsttiH glo] F &7}
A5 LS LEZ 5t Y= ADS L 5 AZ Aolt}. expl3et xparseE Pt o]slisl7] 4 7HHSE
Fgo] 7HsstA| & BojErt

a8 A A E AAFstE ™ \widthel 22 3271 HAE X 2lst7| Kol 2= o] Qlojof gttt o] EA=
h21} Zro] sto s A% 4= Q.
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\ExplSyntaxOn
\NewDocumentCommand \myRaisebox { m o o +m }

{
\calc_and_set_len:n { #4 }

\hbox_set:Nn \1_tmpa_box { #4 }
\hbox_set:Nn \1_tmpb_box { \raise #1 \box_use:N \1_tmpa_box }

\IfValueT { #2 }

{

\box_set_ht:Nn \1_tmpb_box { #2 }
}
\IfValueT { #3 }
{

\box_set_dp:Nn \1_tmpb_box { #3 }
}

\box_use:N \1_tmpb_box

}

\cs_new:Npn \calc_and_set_len:n #1

{
\hbox_set:Nn \1_tmpa_box { #1 }
\dim_zero_new:N \g_width_dim
\dim_zero_new:N \g_height_dim
\dim_zero_new:N \g_depth_dim
\dim_zero_new:N \g_totalheight_dim
\dim_set:Nn \g_width_dim { \box_wd:N \1_tmpa_box }
\dim_set:Nn \g_height_dim { \box_ht:N \1_tmpa_box }
\dim_set:Nn \g_depth_dim { \box_dp:N \1_tmpa_box }
\dim_set:Nn \g_totalheight_dim { \g_height_dim + \g_depth_dim }
\cs_gset_eq:NN \width \g_width_dim
\cs_gset_eq:NN \height \g_height_dim
\cs_gset_eq:NN \depth \g_depth_dim
\cs_gset_eq:NN \totalheight \g_totalheight_dim

}

\ExplSyntaxOff

\ExplSyntaxOn

The\myRaisebox{.5\totalheight} [0pt] {\textdbend}Korean\pax
The\myRaisebox{@pt} [@pt]{\textdbend}Korean\pax

The\textdbend Korean\par

The\myRaisebox{-.5\totalheight} [0pt]{\textdbend}Korean\par
The\myRaisebox{-.5\totalheight} [0pt] [@pt]{\textdbend}Korean\par
\leavevmode\par

\Exgi?yntaxOff
The, & Korean
The X Korean
The X Korean
The(@>Korean
The@ Korean

96



CatinaBox ||

97



CatinaBox ||

22012 lettrine, Yool initialolet: ¥ 2= 23 ezt Ak, ot wheke] 3l 2at2 E¥sH
FAl5H= Ao,
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tntumrqm
: nonabijtm_ Evovar-
7" onfilio impio*ii o in
5, Via pede no fent:zim
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N A D, SSdilegedinue
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Lorem ipsum E]AEE 7} 11 lettrine 23-& L&t et A ZA= 332 dropdtho] o St
lettrine 37| x| o} 22 2] 7 1l 7] ] o] Abg-2 SRS

\parshapeol| tigt 5& 2|7} o|n] 2 &1 Q131 7 AR&-5h= \parshapeol tisiA] 7HFs] H550
T2},

\parshape 5

lcm 12cm

2cm 8cm

3cm 8cm

4cm 8cm

1cm \dimexpr\textwidth-1lcm\relax
\lipsum[1]

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit,
vestibulum ut, placerat ac, adipiscing vitae, felis.
Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, Vulputate a, magna.

Donec vehicula augue eu neque. Pellentesque habitant morbi tristique senectus et netus et
malesuada fames ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla
et lectus vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida plac-
erat. Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo
ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mol-
lis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis nibh mi,
congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet orci dignissim
rutrum.

.

50| 25ttt \parshaped] A& S 2 7|8l 4= AZ=71

V2N BE AN A 348 P2t A 2ok ofFA) & Aelch. 1A 248 4
27) (4714 MR 2 389 AN ER S0h 2 501 boxol @itk 12T o] st 34

31t Al4teto] parshapes F£H 2 A 2t
HA Eoke] A 22t ZEtye A
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\ExplSyntaxOn
\cs_new:Npn \capture_a_char:n #1
{

\tl_set:Nn \1_tmpa_tl { #1 }
}

\cs_set_eq:NN \captureachar \capture_a_char:n

\ExplSyntaxOff
\captureachar Lorem ipsum dolor sit amet

\ExplSyntaxOn
\tl_use:N \1_tmpa_tl
\ExplSyntaxOff

orem ipsum dolor sit amet
L

oA o] RS FE3| F A7 2 7| A BrAo] Y=t} o] dkA= zo]7} glojof St A7 th-gof FEe]
22 A ol tislo] \parshapes F=0] (AETHO & Solo = 7712 &2 A] \parshaped] A Q1x}+=
47} ) 22 22} 8rA 0] width7h E @ 8heh. 28] 3l Initial A= 4 tlEA =W E20h

\ExplSyntaxOn
\cs_set:Npn \capture_a_char:n #1

{

\hbox_set:Nn \1_tmpb_box { \tl_upper_case:n { #1 } }
\box_resize_to_ht:Nn \1_tmpb_box { 2.2\onelineskip }

\vbox_set_top:Nn \1_tmpa_box { \vskip -3pt\box_use_drop:N \1_tmpb_box }
\dim_set:Nn \1_tmpa_dim { \box_wd:N \1_tmpa_box + \fboxsep }
\dim_set:Nn \1_tmpb_dim { \textwidth - \1_tmpa_dim }

\box_set_ht:Nn \1_tmpa_box { \c_zero_dim }

\box_set_dp:Nn \1_tmpa_box { \c_zero_dim }

\mode_if_vertical:T { \mode_leave_vertical: }

\parshape 4
\1_tmpa_dim \1_tmpb_dim
\1_tmpa_dim \1_tmpb_dim
\1_tmpa_dim \1_tmpb_dim
Opt \textwidth

\hbox_overlap_left:n { \box_use:N \1_tmpa_box \hskip \fboxsep }
}

\capture_a_char:n
Lorem~ipsum~dolor~sit~amet,~consectetur~adipiscing~elit,
~sed~do~eiusmod~tempor~incididunt~ut~labore~et~dolore~magna~aliqua.
~Ut~enim~ad~minim~veniam, ~quis~nostrud~exercitation~ullamco~laboris
~nisi~ut~aliquip~ex~ea~commodo~consequat.~Duis~aute~irure~dolor
~in~reprehenderit~in~voluptate~velit~esse~cillum~dolore~eu~fugiat
~nulla~pariatur.~Excepteur~sint~occaecat~cupidatat~non~proident,
~sunt~in~culpa~qui~officia~deserunt~mollit~anim~id~est~laborum.

\ExplSyntax0ff
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ut labore et dolore magna aliqua.Ut enim ad minim veniam, quis nostrud exercitation ul-

lamco laborisnisi ut aliquip ex ea commodo consequat. Duis aute irure dolorin reprehen-
derit in voluptate velit esse cillum dolore eu fugiatnulla pariatur. Excepteur sint occaecat cupi-
datat non proident,sunt in culpa qui officia deserunt mollit anim id est laborum.

L orem ipsum dolor sit amet, consectetur adipiscing elit,sed do eiusmod tempor incididunt

. J

=2 A71& 37| flsto] Ao hboxoll ¥ il gt of3- o] & vboxoll THA] 3t 24 719+ ¢l
\box_resize_to_ht:Nn& AF835}QTh scale 4= Q22 2 interface30l|A] ZrolHola}, 1811 A
(rotate) &= 7F5-5kth. o] 7] A= 222] AR

222 tAE A 2w 9]9] oflof A= \hbox_overlap_left:n &t} o]ZA-L \1lapel sigst
D‘l £ expl3d FRoltt. HRAIA}F x| Q] nlA| 24 S 2I5l vboxoll § WA 2] 9J%] A S QT A=

rAE F71st A (o] A= “UR 4 =E”o|th) 2} hboxOll A \ fboxsepE 249 L &0 &
ZF 2 "ot 7198 72 2] Zo+= vboxOll A, 3 Z o]+ hboxol| A 2&35}k= Zioltt.
o] {2 ofg] 7o) o] HAIAE B dropdted] & w] 20t initial ¥fA0] 7FE Zo|7t Gebd 4
Atk T A o] 232 9J5}o] o] HhA 9] widthS 1Al shoh Hhao] wd S AslX groz nAd
4= QU 7tes] 7Hs st e & A3 Al o 7] vitct,
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7|2 |12, 9L A EE IS 26k gtk 39 ool 229 28)0] 23 I 2 FH9
A FAo] £d2 23 @ 2asto] Hofek 182 mwe 37| 2|7} A

\includegraphics{example-image}

& Zyto] 7hsstrt. o] Ado] AR ol YX|of A=A+ AFE e i) 1E A7+
width=2.8cm & 5}l H|AE 27 o] 7tA2 12 stojzt. wrapfig 72 &F mi7| 2] AH&-2 F

A2ttt

\. J

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum ut, placerat ac, adip-
iscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero, nonummy eget, consectetuer
id, vulputate a, magna. Donec vehicula augue eu neque. Pellentesque habitant
morbi tristique senectus et netus et malesuada fames ac turpis egestas. Mauris ut
leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla ultri-
ces. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis in,
pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean |
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur
auctor semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis
quis, diam. Duis eget orci sit amet orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor lorem non justo. Nam
lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec aliquet, tortor sed accumsan biben-
dum, erat ligula aliquet magna, vitae ornare odio metus a mi. Morbi ac orci et nisl hendrerit mollis.
Suspendisse ut massa. Cras nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis
dis parturient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper vestibulum
turpis. Pellentesque cursus luctus mauris.

Ag A3

2R (ITRX A 22 2AT). Asian Journal of TEX, vol. 1, no. 1, pp. 67-84. 2007. pdf online: AJ1]
Archive.
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2] =¥ (PRt LA RE) SH=Ees] 7|53 2 shet)s] HEALE. 2017. pdf online: KIUG
Wiki.
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24 seq, tl, (big)int

1931AHS 1072 0]t o] 5 the3} o] Ho|3x} g,
1gst4+ 0000= 0000~ 0000+ 00007z 0000+ 0000 00002 000051 000073 0000= 00002} 0000=+ 0000

Qolo] 2 42 QUAF2 WobEol Slok o] W] Aejntct 214 917 TS BolFE BHS WE
of woe},

A= \mybignum{1.732051 * 10**40}
29 : 1573202 51005 00002 0000+ 00004 000073 0000z 0000 0000= 0000

24.1 bigintegers

AA g (F2 F4) The BAAS f 231 — 1 (2147483647) 2 HE &
unsigned integer”}t §17] wi&oltt.
W E 2| A4bol| A= 1310 A B E| o] H|E dojMt.

=== import math

=== math.factorial{lZ)

479001600

=== math.factorial{13)

6227020800
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o WEZH ALRL: |
e trunc WeAlT modulo AAMRL: /7, /:

242 At E A4S A2 7hs o] oS Ak, A Helo] AF ol §3ko] YA A2

[ \bnumeval{1l_000_000_000_000_000_000} ©1000000000000000000 ]

otF 1 & WS Hrol Aalish= giel tisiA = w7 %] Arg Aol rio] &7 o] ot

oA, 1&3tAHE A2 B sto] o] A5 tlo] ¥of BHsty| = Sk}

\ExplSyntaxOn

\tl_set:Nf \1_longnum_t1l { \bnumeval{ 10**52 } }

%%% test

\tl_use:N \1_longnum_t1l {}~( \tl_count:N \1_longnum_t1l )
\ExplSyntaxOff

10000000000000000000000000000000000000000000000000000 (53)

\bnumeval& “F ¥” 3tto] T Q35}7] wj2of o B o 2= ot i}, 1A f 42 A 85191t

29 o)
o= geA

Sabgol Lt 718 ) Al0) 7] SR ek, 2 4 104nie} Thg ©h9l & A2 2oi7}

rlr

el
32 P
o

TH(E), o (), 2 k), 4 (50), sl (%), 2H (M), & (), =+ (#), 2 (M), 4 (1E), A (#), =
(&), FstAL(1ETY), ob57] (FHEI), et (IHft), = 7FARS] (R REGR), 72 (H) &
(EER)

T R E A 7R = (LA ol 2A7F YO “To A B4 kA AL A e e
(oluk) Arhe] (8t E)o] o7t Atk defut A8 45 Ml WS o] 2ul ol 2w oleka
sho] “oP’ 717 = Tth2 AR5 1 o] TR “of Thel 2 WY Zojet Bt

o, 4o}, wjo], o}, vhel, Antel, wigte), Mute], %
A -2jupetol M o) Ttk Bel7t “atel o] ope} “z7o] 7] ghgo] ofm] o] W e A1 9IA] L Zio]
B ZhekshA 104 nhek 29 B91E Rol7ke RN S AT QA 0.2 S E F2H), of ol
e 2 dro) b (R Hotok & 3 . WA Selibeol 2ol 25 HlE e of
U so] o] Afat7]o] Sof e Hlo] fAHL Y Ao Het

92| o] “olglg AP e Wo] gt oM o) “TroP S A £ 20 2 o] shakri “Bro} e o] “x”
of shgsh grolct.

OFF-E &otatet= ©helol s vt 25 o Aot} shot.

lem? ol 50 Ql= Raljdo] tief 5000702t skt ZHA]| 2739] Z o] 7} 2,500km o] At ol P2 o=
a7} Zo] 2m, ¥ 5m HE R 124 Exshckn 7bgstE mejeko] Zj4 5000000000000 7] HE 2
Zloltt, 1Y “@otAk (gagananadivalukopama”eh= @] 0] 52 5| Zo] EH Qi o] & AHA =
tigtopdat S 5 of 2 Aol Y2t} o2 247449 F+dolt.
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S1e)o], WA & 7 4o] mefo] St o] 1k 0] A& o] ek, v oj 7o)
ofw Lz o] BE 7| A o] melSo] ek s 134 ghoup
Sue) 2el7 g, 5] o gt AlEol Aol Z50] 4uto 2w B B s 5HE
2 o) $ol AR LR
ol

1% %1 thol7} “gatar o]},

242 EAEE Ztdo] seqoll ¥7]

abcdefghijklmnopq 2t Z-o] Fojx|= Ex}H o] 9ltt, o] BAES n7i4 Zetjo] A= = seqoll
g B2 2dstolt.

A= \split_tl_to_seq:nnN { abcdefghijklmnopqg } { 3 } \1_output_seq
=3 : \seq_use:Nn \1_output_seq {,~ } — abc,def,ghi,jkl,mno,pq

ol B3t £AIE ofn] Fo Rkt of2] 7HA 'S 25 ¢ AZsl A

e

o},

timap |2 o|u| v} H OB A 1S s Qlol7FHA] nER7E = 1 wh7hR] QI 1S HObA] seq
ol put rightsh= B ol drgol Wagle Zloz Bt

\ExplSyntaxOn

\seq_clear:N \1_tmpa_seq

\int_zero:N \1_tmpa_int
\tl_clear:N \1_tmpa_t1

\tl_map_inline:nn { abcdefghijklmnopq }

{
\int_incr:N \1_tmpa_int
\int_compare:nTF { \1_tmpa_int == 3 }
{
\tl_put_right:Nn \1_tmpa_t1l { #1 }
\seq_put_right:Nx \1_tmpa_seq { \1_tmpa_tl }
\tl_clear:N \1_tmpa_t1l
\int_zero:N \1_tmpa_int
}
{
\tl_put_right:Nn \1_tmpa_tl { #1 }
}
}
\tl_if_empty:NF \1_tmpa_tl
{
\seq_put_right:Nx \1_tmpa_seq { \1_tmpa_tl }
}

\seq_use:Nn \1_tmpa_seq { |~ }

\ExplSyntaxOff

abc| def| ghi| jkl| mno| pq
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o] FES B4 (cs) FHR H AL L7 F 23] ALY ofzle Po| ol m o WaystA At
BIA1-S ug Fo] 3 o] 5}7] 7Hg A8 A7} o] 7hx] WAE clear}al zeroshal sH ¥
1 s

2|0} Qlof A o} M@ of Hojx) = oith.

regex & 9o Y ET A A H o] Hol= regex WS A= 24t

\ExplSyntaxOn
\seq_clear:N \1_tmpa_seq

\cs_new:Npn \get_three_to_seq:w #1 \qg_stop

{
\seq_put_right:Nn \1_tmpa_seq { #1 }
}

\tl_set:Nn \1_tmpa_tl { abcdefghijklmnopq }
\int_set:Nn \1_tmpa_int { \tl_count:N \1_tmpa_tl }

\regex_replace_all:nnN

{ ) 3
{ \c{get_three_to_seq:w} \0 \c{q_stop} }

\1_tmpa_tl
\int_compare:nF { \int_mod:nn { \1_tmpa_int } { 3 } == 0 }
{
\regex_xreplace_once:nnN
{ (.*) \c{g_stop} (.+?) $ }
{ \1 \c{qg_stop} \c{get_three_to_seq:w} \2 \c{qg_stop} }
\1_tmpa_t1l
}

\tl_use:N \1_tmpa_t1l >>
\seq_use:Nn \1_tmpa_seq {|~}
\ExplSyntaxOff

»abc| def| ghi| jkl| mno| pq

o] o] o] Eh= A& th3 3t 2} WA \get_three_to_seq:w #1\q_stopo|zhs FE9] g5
JoJsto] Er}. o)A st I \q_StOpWI-X].,] EZS seqoﬂ H= Aol
1231 & E°] abedefghijkimkopqahs EEF0] QIttH o] A&

\get_three_to_seq:w abc\qg_stop
\get_three_to_seq:w def\g_stop
\get_three_to_seq:w ghi\g_stop
\get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop
\get_three_to_seq:w pqg\g_stop

£ el 2 BE a3 sk Aol
WA Al 744 FolA 1 gbelo] st iAR g Bolsa o W Hasny
\ExplSyntaxOn
\tl_set:Nn \1_tmpa_t1l { abcdefghijklmnopq }
\regex_replace_all:nnN
{ ) 3
{ \c{get_three_to_seq:w} \0 \c{q_stop} }
\1_tmpa_tl
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{\ttfamily

\exp_args:No \tl_to_str:n { \1_tmpa_tl }
}
\ExplSyntaxOff

\get_three_to_seq:w abc\qg_stop \get_three_to_seq:w def\qg_stop
\get_three_to_seq:w ghi\g_stop \get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop pq

o] A o] Aof|A] ufz|gte] pgoll=

Beo] 248 4 g9l wiolct. Blor £ 2edo) 9] vl IRTY AR Aol gtk

dat= w27} 2o] 5ol A Gt FAT A o] “3717 5 FH5l2hE regex

\ExplSyntaxOn
\tl_set:Nn \1_tmpa_t1l { abcdefghijklmnopqr }
\regex_replace_all:nnN
{ )0}
{ \c{get_three_to_seq:w} \0 \c{q_stop} }
\1_tmpa_tl

{\ttfamily

\exp_args:No \tl_to_str:n { \1_tmpa_tl }
}
\ExplSyntaxOff

\get_three_to_seq:w abc\qg_stop \get_three_to_seq:w def\qg_stop
\get_three_to_seq:w ghi\g_stop \get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop \get_three_to_seq:w pgr\q_stop

a}ebA] £289] count7} 39] Hj47) okl wolgt nhA| B e A5 )

]_

ol
rr

\int_compare:nF &74o|t}t. A= & =2 BT},

237t 9as

7

\ExplSyntaxOn
\tl_set:Nn \1_tmpa_tl { abcdefghijklmnopq }
\int_set:Nn \1_tmpa_int { \tl_count:N \1_tmpa_t1l }

\regex_replace_all:nnN

{ )
{ \c{get_three_to_seq:w} \0@ \c{q_stop} }
\1_tmpa_tl

\int_compare:nT { \int_mod:nn { \1_tmpa_int } { 3 } !=0 }
{
\regex_replace_once:nnN
{ (.*) \c{g_stop} (.*+?) $ }
{ \1 \c{g_stop} \c{get_three_to_seq:w} \2 \c{q_stop} }

\1_tmpa_t1
}
{\ttfamily
\exp_args:No \tl_to_str:n { \1_tmpa_t1l }
}
\ExplSyntaxOff

\get_three_to_seq:w abc\qg_stop \get_three_to_seq:w def\qg_stop
\get_three_to_seq:w ghi\g_stop \get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop \get_three_to_seq:w pqg\g_stop
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= W7 \regex_replace_once:nnN 342 e 2o 22t o] (thA] TobH regexol o34 427
:
(o] .

FAZ,\tl_to_str:n e EZS e Iz AAsiEnh. \exp_args:NoE stoll F317] w&e]
\1_tmpa_tlo] 3t ¥ s d dAoj Ao E2E S a2 2 AgYstA| ¢ka 23| F7] uj&ol o7
o ojubg §-8&5HA & 4= AUt

o|ZA A H 1 \tl_use:NOZ 435l \get_three_to_seq:w 347} EEHA seqtol Y3t
+ U2 ofo]’lEo] 5017} A Hrh. mi¢ A o]t

\tl_range:nnn &5 o] &35}AF o|®Hol= \tl_range:nnno|zt= F4+E o] &S E 7|2 st o]
gt $-2] 7 o] o] fHEo] & o] 9l B4} slicing 34+ Bl interface function 2 2 | Z-E] &= Zlo] o] 0]
(o]

ol

222 7tdstrt. 32 A A2 0HH startE 1, lastE 302 5ol A5t 1L $&2 4,6;7,9;, F2 A 0=
34 K37} A slicingsiiA] o] & &3 3HAk= 2ot
seqoll Y= A& A B R Ak Ot = Y AE-0] F7|= vt HlAES 2T

J

\ExplSyntaxOn
\int_new:N \1_start_int
\int_new:N \1_last_int

\cs_new:Npn \get_three:n #1

{
\int_set:Nn \1l_start_int { 1 }
\int_set:Nn \1_last_int { 3 }
\int_step_inline:nn { \tl_count:n { #1 } }
{
\int_compare:nTF { \1_last_int > \tl_count:n { #1 } }
{
\tl_range:nnn { #1 } { \1l_start_int } { \1_last_int }
\esg_int_step_break:
}
{
\tl_range:nnn { #1 } { \l_start_int } { \1_last_int } |
\int_add:Nn \1_start_int { 3 }
\int_add:Nn \1_last_int { 3 }
}
}
}
\get_three:n { abcdefghijklmnop }
\ExplSyntax0ff
abc|def|ghiljklmno|p
o|7]A+= \int_step_inline:nno] 230y o7|Ax FQ gt A2 ¥t Sl4oltt, & wo|u} HhEstH
D7k e H 02 B Hu) (420]/n + 1) W ¥R Hek, a2 o] TEo|ME of 1] Zttol
FA]

\esg_int_stop_break: & doju}7] wjgof (t1240]) T HHEAAEI UFol SHot= A2 A
sttt
F 7] seq2HE M2 L seq 7 A5 ZAIE AN EAL 27 2= F 719 seqE 74T 4 9

Shbe ©el 4AHE 7ML 9T b Shbe 42 BEE 28 oeo® vl 1K HekA A Qe Aol

211 54
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\ExplSyntaxOn

\seq_use:Nn \1_numunit_seq {,~ }
\par

\seq_use:Nn \1_splittednum_seq {,~}
\ExplSyntaxOff

4 ?—]-—J Ly ) % OH X]- OC}: ;L) L-) Oy ZH) —;l-) ‘66]“8.}-}\]-) O]-/_(;.7]) L’]’%E'-) %7}}\]’_9]} l?_%]:EH_/F'
0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 1

o]

G E ol Y7 % 709 seq7h Z/3=| 0} Uk Thg T} 2o] sto] 9217t sk ATE DS 4 Ark
\ExplSyntaxOn
\cs_new:Npn \build_result:nn #1 #2
{

{\tiny #2 } #1 \c_space_token
}

\seq_mapthread_function:NNN \1_splittednum_seq \1_numunit_seq
< \build_result:nn

\ExplSyntaxOff

0000 0000 <0000 20000 0000 =0000 =0000 <0000 +0000 z:0000 50000 40000 =0000 Fst+1

o]

2 F3 o "ot F3E AL ofgljoj A Ho]il o 7] A= \seq_mapthread_function:NNN o]2t=

A AE 45 woAAROHRAL F 1] seq2FE MR b FSho] (F 719 IS X 2she)

o]

M function©l] # o] Zlo]c}.

\ExplSyntaxOn
\seq_clear:N \1_tmpa_seq

\cs_set:Npn \build_result:nn #1 #2

{
\seq_put_right:Nn \1_tmpa_seq { #1 { \tiny #2 } \c_space_token }
}

\seq_mapthread_function:NNN \1_splittednum_seq \1_numunit_seq
«~ \build_result:nn

\seq_reverse:N \1_tmpa_seq

\seq_use:Nn \1_tmpa_seq { }
\ExplSyntaxOff

1arsta+ 0000= 0000= 00007 00007+ 0000+ 00002 0000 0000=1 00007 0000= 0000= 0000=+ 0000

o|

RN

43 F

A= 23 ) \1_numunit_seq® A g=o] Bl FE (\empty)o|A=A] o]l 4 U7zl

rlr
N
2
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\int_new:N \1_start_int
\int_new:N \1_last_int
\seq_new:N \1_result_seq

\seq_const_from_clist:Nn \c_bnumunit_seq
{ \empty, Tt oA = A o Xt & 7, 72, *, =2, YStAL OFS 7|, LIREL, E7HAtS], RECH }

\cs_set:Npn \build_result:nn #1 #2

{
\seq_put_right:Nn \1_result_seq { #1 \ensuremath{ \text{
o~ \tiny\color{blue!80} #2 } } }

\build_result:nn ol A] #20] Tisto] 7kt Z22fol| A G @8 BE-2 o] APt “4A4)” mEof|A] Az}
2 4 Atk= 7HsAdoll ti-gstofof gtk Aol 12fA ghFo] @A &= F-2ol tisto] \ensuremathet
\textE SH3IA 2t

WS Aot QIAFE WolEo] F 5“7 FA o0& 2 S tlof] ¥ g HAY

7

o}

rlr

\NewDocumentCommand \mybignum { m }

{
\tl_set:Nf \1_thebignum_t1 { \bnumeval { #1 } }
\tl_reverse:N \1_thebignum_t1l
W4 27]3)

\int_set:Nn \1_start_int { 1 }
\int_set:Nn \1_last_int { 4 }

\seq_clear:N \1_tmpa_seq
\seq_clear:N \1_result_seq

U] 714 Zebd \1_tmpa_seqoll =

\int_step_inline:nn { \tl_count:N \1_thebignum_t1 }
{
\int_compare:nTF { \1_last_int > \tl_count:N \1_thebignum_t1 }
{
\seq_put_right:Nx \1_tmpa_seq
{
\exp_args:No
\tl_range:nnn { \1_thebignum_t1 } { \1l_start_int } { \1_last_int
- }
}
\esg_int_step_break:
}
{
\seq_put_right:Nx \1_tmpa_seq
{
\exp_args:No
\tl_range:nnn { \1_thebignum_t1 } { \1l_start_int } { \1_last_int
- }
}
\int_add:Nn \1_start_int { 4 }
\int_add:Nn \1_last_int { 4 }
}
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i |

o] 1 G seq@t TS AT QI seq T ANZRE AT} H seqE T 1S ATHE 3 ¥ HY
o},

\seq_mapthread_function:NNN \1_tmpa_seq \c_bnumunit_seq \build_result:nn

\seq_reverse:N \1_result_seq

ot = ik, oA E=stal o Ao

frt

ohxic},

\seq_use:Nn \1_result_seq {\,}

-

o] YO ZM A Fol “IFFHAE £AE HojFA 2 4 gt HE B ET 4 AUtk

\[ \mybignum{10**52} \]

Aol ©hejo] 4] 52 At oA Yot tHE 4T 4= A2 Ao|tt.

o] o Ao A Ho]z} of= AL seqet= A5 F ol Artt {85t F Q35 A7} 5h= Holtt. expl3
S E0=2N dE 4 U= A ‘:H-‘?'——Hu:‘—’l AL seq (= clist) & °]- 8 4 A= Holzt = 2<io]
otUt}. interface3 ©A1OA] seq T 453 3] B85+ 2ol £},

244 HUYA: 29S| Ex}

O3 seqE T} t10] B £2 AFHE GubEA] S Aot 222 Tt e 2 Fojd EAE 2T =

QU271 B 2 55 9= “Te) L dlisto] Sof YTk AT}
cheat 2L o] Fhs il

7

J

\ExplSyntaxOn

\tl_set:Nx \1_tmpa_tl { \thebnumexpr 10**52\relax }
\tl_reverse:N \1_tmpa_t1l

\int_zero:N \1_tmpa_int

\tl_clear:N \1_tmpb_t1

\clist_set:Nn \1_tmpa_clist { BH o = & o, X, &, 7, zH &, ™, =2, &StAL, oF& 7|, LIKEL =7t
o AtQ, Rk}

\tl_new:N \1_tmpc_t1

\tl_map_inline:Nn \1_tmpa_tl
{
\int_incr:N \1_tmpa_int
\int_compare:nTF { \1_tmpa_int < 4 }
{
\tl_put_right:Nn \1_tmpb_t1 { #1 }
}
{
\tl_put_right:Nn \1_tmpb_tl { #1\c_space_token }
\clist_pop:NN \1_tmpa_clist \1_tmpc_tl
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\tl_put_right:No \1_tmpb_tl { \exp_after:wN { \exp_after:wN \tiny
o \1_tmpc_t1 } }
\int_zero:N \1_tmpa_int

}

}
\tl_reverse:N \1_tmpb_t1l

\tl_use:N \1_tmpb_t1
\ExplSyntax0ff

1zt 0000= 00004 0000 0000z 0000+ 00002 0000+ 0000=1 0000~ 0000z 0000 0000= 0000

\.

o] Z|Holl A Ug of 22 (?) A clistol| A Frobd ©9f o] 50| t12 E71Z | o] & reversest &7 FH 5
A “UAFEHY o & U = ZALE dlotof shoh= Z1Th \tiny \1_tmpc_t1x} Zo] 119 FEo 2 YglS
] \tinyXch\1_tmpc_tlo] u]g] Z&o} sth= B4 s 23| ofF 5l Ziolth.

& \tiny 22 modifying ¥8& 222 g ZHesiA| gk A7} Z2fetz] et oj g A& sfjof gttt
of|Al gl F &7} 1 sfdo] Ft

FobA] Zhel ol & seq & o]-&oh= AR gotal 51717} o Tt

|

2
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25 Permutation

Hl 70} B2} @, B, AR THE 4 e BE 2R 2ot

251 for %9 £H

SHEE o 29| A (FFo] XIzb)He] FR1F H K7} v U
o E M A E2] 7|AIQl %) & 0] &5} basic T2 173 A= F
W ohe 3} 2t
i ﬂ-[.lﬂ.li..lb]*]c.l’..ld]]
=»> for 1 in range(l,5):
for § in range(l,5):
if i l=3
for k in range(1,5):
F kl=j and kl=i:
1L =18 - (i+7+k)
ali-1],alj-1],alk-1],a[1l-1]

T2 ool E] Il DA 94 Z 3¢ (olutx 8bit
B Ho] 9lt}. I basic ZEE python Q& T}A]

Z5 Rt siol2tA 7t obyzt \int_step_. . . ] HE AEdhs 2]olA expl3 = A2

\ExplSyntaxOn

\clist_set:Nn \1_tmpa_clist { a, b, c, d }

\int_new:N \1_i_int
\int_new:N \1_j_int
\int_new:N \1_k_int
\int_new:N \1_1_ int

\cs_set:Npn \sub_fn_iii:n #1

{
\int_gset:Nn \1_k_int { #1 }
\bool_if:nT
{
\int_compare_p:n { \1_i_int != \1_k_int }
&&
\int_compare_p:n { \1_j_int != \1_k_int }
}
{
\int_set:Nn \1_1_int { 10 - ( \1_i_int + \1_j_int + \1_k_int ) }
\clist_item:Nn \1_tmpa_clist { \1_i_int },
\clist_item:Nn \1_tmpa_clist { \1_j_int },
\clist_item:Nn \1_tmpa_clist { \1_k_int },
\clist_item:Nn \1_tmpa_clist { \1_1 int } \quad
}
}

\cs_set:Npn \sub_fn_ii:n #1
{
\int_gset:Nn \1_j_int { #1 }
\int_compare:nT { \1_i_int != \1_j_int }
{
\int_step_function:nN { 4 } \sub_fn_iii:n

}
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}
\cs_set:Npn \sub_fn_i:n #1
{
\int_gset:Nn \1_i_int { #1 }
\int_step_function:nN { 4 } \sub_fn_ii:n
}

\int_step_function:nN { 4 } \sub_fn_i:n
\ExplSyntaxOff

abcd abdc acbd acdb adbec adcbhb bacd badc bcad bcda b,dac
b,d,ca cabd cadb c¢bad cbda cdab c¢dba dabc dacb dbac db.ca

d,c,ab d,.cb,a

expl32] HHE &40l A QIZFE ##17HA| 8ol & 4= Qo=
ol FHsIA & 4= Utk \int_step_function:nNo2 ojE7| =R Z QoA 2 4 Qi)

252 A

Th& T E+= GeekofGeeks AFO] EOf|A] -2 permutation A2AF E0|T}. (python3 & 5t &

Act.)

Algt wiZell \int_step_inline:nn& F

il

# Python program to print all permutations with
# duplicates allowed
def toString(List):

return ''.join(List)

# Function to print permutations of string
# This function takes three parameters:
# 1. String
# 2. Starting index of the string
# 3. Ending index of the string.
def permute(a, 1, r):
if 1==r:
print(toString(a))
else:
for i in range(l,xr+1):
a[l], a[i] = a[i], a[l]
permute(a, 1+1, 1)
a[l], a[i] = a[i]l, a[l] # backtrack

# Driver program to test the above function
string = "ABCD”

len(string)

a list(string)

permute(a, 0, n-1)

n

# This code is contributed by Bhavya Jain

J

S expl3E &7]& A2 AFEAZ St} F 2 KTUG Q&A:23340601 o]u] A= o] 17| =

HE2 o)z Bx| Uu AF slr7] vt

113

shA


https://www.geeksforgeeks.org/python-program-to-print-all-permutations-of-a-given-string/
http://www.ktug.org/xe/index.php?mid=KTUG_open_board&document_srl=233406
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919] python FEOIA a[1], ali] = a[i], a[l] 22| Yt o] AL expl3e] HHO R 313 a
£ 19] iR 23} A 22 upgeks Rold,

\cs_new:Npn \tlswap_fn:nnnN #1 #2 #3 #4
{
\tl_clear:N #4
\tl_set:Nx \1_tmpa_tl { #3 }
\int_step_inline:nn { \tl_count:N \1_tmpa_t1 }
{
\int_case:nnF { ##1 }
{
{ #1 } { \tl_put_right:Nx #4 { \tl_item:Nn \1l_tmpa_tl { #2 } } }
{ #2 } { \tl_put_right:Nx #4 { \tl_item:Nn \1_tmpa_tl { #1 } } }
}
{
\tl_put_right:Nx #4 { \tl_item:Nn \1_tmpa_t1l { ##1 } }
}
}
}

CEEES ES R Ao

\tlswap_fn:nnnN { 2 } { 4 } { abcdef } \1_result_tl

rlo

o] 7] A “abedef” 2] 21 A &= bt 4H A = dE W ¥HStadcbef2t= FAFE
gof Hkekst= 2ot

oo =N F=o| w(swap) A= SHEL 4 Bz Fol FAE F= © oj o] Y2 A=
EACIs

FESF 0] A python . E0f| A backtrack©]2til 3to] Y2 =)= FEZS expl3of A& sz 4 it
1ol 919 swap 5 & B swapped ® £AFE 0] 2l o] £AHE & WA sh= A o] oty 7] wi&o] .
ME2Z t1H 4ol A5 o] A2|skar o

LetohH deo] E2E 2AHA & M= S A/d e 4 o 2% A| 5H backtrack= I SfjoF
npR|EFo = o] of2} seqE ©]-8-5taL AT A st Ert

ftjo

dt=o] A \1_result_t1oj

[e]

rol

o}

25.3 Heap Algorithm

ol 2708 KTUGS] thztol] F4=2l A4 0] lua = heap algorithm2 470514l U}, o] ¢i1e]F-E python
o g 2 digk oh5 1} 2ol H=t

# Heap's algorithm

#Prints the array
def printArr(a, n):
for i in range(n):
print(a[i],end=" ")
print()

# Generating permutation using Heap Algorithm
def heapPermutation(a, size, n):
# if size becomes 1 then prints the obtained
# permutation
if (size == 1):
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printArr(a, n)
return

for i in range(size):
heapPermutation(a,size-1,n);

# if size is odd, swap first and last
# element
# else If size is even, swap ith and last element
if size&l:

a[0], a[size-1]
else:

a[i], a[size-1]

a[size-1]1,al[0]

a[size-1],al[i]

# Driver code

a=1[1, 2, 3, 4]

n = len(a)
heapPermutation(a, n, n)

oA expl3® &7 HYEY theTk 2ok

\ExplSyntaxOn
%% Heap's algorithm for generating permutations

\NewDocumentCommand \heapperm { m o }

{
\tl_set:Nn \1_tmpa_tl { #1 }
%% \1_tmpc_int counts generated permutations. therefore
%% the last counter should indicate n!.
\int_zero:N \1_tmpc_int
%% 1f #2 exists then generates permutations of the first #2 elements
%% adjoining the last elements to each of them.
\IfValueTF { #2 }
{
\h_permute_fn:Nn \1_tmpa_t1l { #2 }
}
{
\h_permute_fn:No \1_tmpa_tl { \tl_count:N \1_tmpa_t1l }
}
}

%% #1: N-type tl
%% #2: size (int)
\cs_new:Npn \h_permute_fn:Nn #1 #2

{
\int_compare:nTF { #2 <=1 }
{
%% when size(#2) reaches 1, prints the obtained permutation
\print_result:N #1
}
{
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\int_step_inline:nn { #2 }

{
%% recursive call here
\h_permute_fn:No #1 { \int_eval:n { #2 - 1 } }
%% if size(#2) is odd, swap first and last element
\int_if_odd:nTF { #2 }
{
\h_t1l_swappos:Nnn #1 { 1 } { #2 }
}
%% else, swap i-th and last element
{
\h_t1l_swappos:Nnn #1 { ##1 } { #2 }
}
}

}

%% aux vars
\tl_new:N \1__tmp_tl
\int_new:N \1_tmpc_int

%% #1: N-type tl

%% #2 & #3: indexes (int)

%% swap the #2-th and #3-th element in tl1 #1
\cs_new_nopaxr:Npn \h_tl_swappos:Nnn #1 #2 #3

{
\tl_clear:N \1__tmp_t1l
\int_step_inline:nn { \tl_count:N #1 }
{
\int_case:nnF { ##1 }
{
{ #2 }y { \tl_put_right:Nx \1__tmp_t1l { \tl_item:Nn #1 { #3 } } }
{ #3 } { \tl_put_right:Nx \1__tmp_tl { \tl_item:Nn #1 { #2 } } }
}
{
\tl_put_right:Nx \1__tmp_t1 { \tl_item:Nn #1 { ##1 } }
}
}
\tl_set_eq:NN #1 \1__ tmp_t1l
}

\cs_generate_variant:Nn \h_permute_fn:Nn { No }

\cs_new:Npn \print_result:N #1

{
\int_zero:N \1_tmpb_int
\int_incr:N \1_tmpc_int

\tl_map_inline:Nn #1
{
\int_incr:N \1_tmpb_int
##1
\int_compare:nTF { \1_tmpb_int == \tl_count:N #1 }
{ \quad (\int_use:N \1_tmpc_int)\par }
{ .~}

}

\ExplSyntaxOff
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\heapperm{123}

(6)

FE7} 1ol o|% F sLbrl 3017 listo] 1A ofo] i} j#im ofo] &S W (swap) SHE F4-E TS
o A1 #ok 817] o]}, python & Zol @ &= A2 Zo] Bel wolr},
melEe 2 olssta gk TE Al ojel e 7t eict.

P52 280l A A7Hske ¢8| F O 2 permutation T4E RHE0]Eotet, (HEF seqE ©]£-5}0]
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26 7|AF

re
o>

=8

7128500l ZAleF 718lo] A|sto| A R A B S o]-§sto] HA| & FalH= Aol L2t
F35 9] dot (dit) & 1, dash (dah) £ 2, gap= 02.& 25 3}5}7| = o}A}. intercharacter gap-2
A5H2] Q7| 2 5L interletter gap< 0, interword gap-2 0022 57| 2 5HH 0, 1, 2 Al 7HA]
H58 nS pA 252 FTilst 2 9o},
ofgf BA RS HE 12 510 \encodeMorse P \decodeMorse HH-S 2H/dstoiat. AL
Adol= Fojot =At= St

| fo

T R H o2
Qi

3 1: Morse Code Table
A 12 ] 1222 | S 111 1 12222
B 2111 | K 212 | T 2 2 11222
C 2121 |L 1211 | U 112 3 11122
D 211 |M 22 vV o 1112 | 4 11112
E 1 N 21 W 122 5 11111
F 1121 | O 222 | X 2112 |6 21111
G 221 |P 1221 |Y 2122 |7 22111
H 1111 | Q 2212 | Z 2211 |8 22211
I 11 R 121 |0 22222 |9 22221

g o] BAIE §2F BA RER WS o] S HUshE WYL WEUA FUIE B2 EAE expl3
2 HTshe 2415 el m o msiin Zolrh,

A4 g1e] W] (23) Aol A A 2lElon 2 ojo] et EAHQl &= Fap ol A 71217}
Zom 8127] 2 331 of 7] A el AR 2A|9] ofo|tlojur ANt A7 Hor] o 2 Abao] EA17}

99 435 ofel2 o] glolA AL EAIE FIct,

2
0,
[_r

1o

rlr

obi

GOOD MORNING
2210222022202110022022201210210110210221

dot [U+2022] (Bullet), dashS [U+2014] (EM-dash) & UEH| 7] 2 31 9jo] I & t}g3t Zro] X
2=

ey —— U ——

118



Sands of the Ganges ]

27 13draw

A 2-2]7} esg0040 A 12 B9 TikZ 12 13draw S ©]-83}0] & slo] Hola},

<27t 28 122715 95te] TikZE A o]-f= A the] IATRX AHE A&l A TikZ7} sine qua nono] 2kl
H7] gl &o]il o] & £HEA| 9|5 F= o] FAs] Q&= Hio]7] wjgo] 2Rt

I ojm] & W s Hobx] & AT TikZ 2] vigo] Eo] = pgf M2 expl37h A2 GebA] ojut=
SEo| Pst7] = o 7] wiiol mi-e 2AAYHA b2 o™ ok =Tt expl3et KIpX3E THEAL =
the IATEX 3 Project Team Ol A= TikZol| 9] &35H4] & E2Y S & £ QT = 5H= expl3 12]7] Ao & T
£ = Folth. o] 13drawztal gich @A) hast AH, M, ok e g dd= F =] S0l &
A= A =2 TikZeF H| WS 4= @l 210l AMA. 13draw = oF4] QH2tE] of QIA] @Fo}A] experimental
of &FHo] Bz o5 &/JslstHH

\usepackage{13draw}

o

r.l

7t 8ttt =F-EAIE interface37} oFd 13draw A7} HER Qlon & o] & i1t} experimental

H oz} expl3et=
=o|t}. o]Z3t &=

\ExplSyntaxOn
\draw_begin:
\draw_path_moveto:n { 0,0 }

\dim_zero:N \1_tmpa_dim % length
\int_zero:N \1_tmpa_int % angle (degree)
\color_fill:n { cyan!25!magenta }
\int_step_inline:nn { 200 }

{
\int_set:Nn \1_tmpa_int { #1 * 89 }
\dim_add:Nn \1_tmpa_dim { @.15mm }
\draw_path_lineto:n
{ \draw_point_polar:nn { \1_tmpa_dim } { \1_tmpa_int } }
}
\draw_path_use_clear:n { stroke }
\draw_end:
\ExplSyntaxOff

119



Sands of the Ganges ]

of7|M o] 5T BEH L FFEE FolXth M A £29] 0,02 UFIEE FHFEo|1L
\draw_point_polar:nn { dim } { angle }2 =z}xo|c} B
13draw ol A £3] 28 M2 Tikzet 22 7|8 Zdo] &7t em7t ofygt ptete Holth $HH 02 em
£ Aok Tikz o] ¥ Ro] o] st AT 7H4 & 4= o B & Folstofof gttt

Bdraw 2 2 wo] 2o} ZHL o] %e expl3e) W2 Z|&Hglo] £ 4 9t Zo|th. Bdraws %O2
7]5-0] Z7FE A o] 0] & g Q] QIEjH|o] A7 HFE 4= itk M-S &l Qlojof gt} QMg SHE A expl3
2 HYE Aoy AAZF A= BEL

\color_fill:n "3} A 220] 1L l+= colorol] thsto] BFAHAY S sHETH 22+
5o xcolor o 7] 2| of] o] &3l gHA] Tk expl3 Z}Al0] colorE T2 v S 7| 25t a1 )},
I M43 xcolor® BHESLAL Q7] 5t expl3 Q] coloro]l HiaiAl = Lol E= Zo] 2

2= A F7H] M-S 9
bt 2 FobA] (71)
Az 227},

o m

N

\ExplSyntaxOn

\coloxr_set:nnn { mycolor } { rgh } { 0.1, 0.8, 0.2 }

\hbox_set:Nn \1_tmpa_box { \coloxr_select:n { mycolor } \rule { 10pt } { 1@pt
- } 1}

\box_use:N \1_tmpa_box

\ExplSyntax0ff

2] =7} expl32] color T G 9] ofj#o]tt. o] & Q]34
\usepackage{1l3color}

HEag 4 ek

g ol AP 1 g ulE 4 g

black, white, red, green, blue, cyan, magenta, yellow

A BHG AAME B o] M-S 41 4 Sl
\ExplSyntaxOn !
\color_select:n { red!1@!magenta!80!yellow

-} .
\rule{20pt}{10pt} !
\ExplSyntax0ff ;

\color_set:nnojgt= F 71 9] QIAIFHS F[3l= B O F o] A 2. AAtof o] B2 Hojg 4= Qi)

e u 1

\ExplSyntaxOn !
\coloxr_set:nn { fancyyellow } {

~ red!2@0!'magenta!30!yellow }

\coloxr_select:n { fancyyellow }

- \rule{20pt}{10pt}

\ExplSyntaxOff 3

. J

GRS o] 85t e Ao 4= At} FA AR 4= A= AW EE 2 gray (grayscale), cmyk, rgb,
spot Ul ZFA Q1| BEA B} spot-> HAHZ 95t Zlo|B & Atk =9 2 &FH cmyk e} rgb7t Al 3= Ao g

[
rg
i
S
=
o

on
Fu
=
oX
1o
ol
rr
paY)
o
Ho
9
>
0,
=
[
3
=

1502 A4t 1877} 7bssheks Zolct

32020/02. QAFE F= 27} vFH QI
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AFo] S22 A 0 2 Jocal | M40 §-E 3t scope s S 3] FHF o] 5t

\color_group_begin:
\color_group_end:

= ol FolA A, T3 boxE H3HA]
\color_ensure_current:

= o] FelE o] =, boxol thslA] st5E wff §F ¥ H& L2 Zo|o}.
\color_fill:n ¥ &< 13drawol|A] MA-S &85} 3hct.
AFZE. AR 13colore] =2-FA1E B texdoc 13color o2 Q= 4 qIth o] L interface3
£ dojEA 22}, Od AHeetd
texdoc 13color.pdf
o Zro] FHA7HA] A A5t Yote EAE D 4= Ut} o] A H o]-R= I3colore] R} expl3E S0
F5o| Q17| ufjZolt}.

BXEH

FE107HA] 3821 S

e
U
2
il

\ExplSyntaxOn

\draw_begin:
\draw_path_moveto:
\draw_path_lineto:
\draw_path_moveto:
\draw_path_lineto: @cm, 5.5cm }
\draw_path_moveto:n ©.5cm, 5*(1n(@.5)) / 1In (10@) cm}
\int_step_inline:nnn { 5 } { 100 }

{0,0}

{ 10.5cm, 0O@cm }
{ 0,-1.5cm }
{
{

5 3 3 O

{
\fp_set:Nn \1_x_fp { #1 /10 }
\fp_set:Nn \1_y_fp { 5 * ( 1n (#1/10) / 1ln (10) ) }
\draw_path_lineto:n { \1_x_fp cm, \1_y_fp cm }
}
\draw_path_use_clear:n { stroke }
\draw_end:
\ExplSyntaxOff
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el ofmA) o2 Se) wob sHALE, 29| tick R, HJAE So] HHakA o] iAok et ol
“UARE” BAIS Q4 A2k O] £t 22 m AAe LR

%7}y %o] “%”9l Ax]7 Kol S E7} B 23| 3draw s (1 Z4o] AuA) ol 2ol Hae 2
7053 917 g}, ok 4 e it SRS 1ok §45S (AFoRAL) Aol AAstolof Fit.
AT 5 2 2L o PA RAU TES 97] o WA WS A ek B eIt

JelEo ok e a7t Aluhol Dol g2 gto) B2 wel npA kA 2 y 2 5u) Sehstol
Fashc},

L S

re
o>
Ho
=

712 | gn7ree) & wztel 2717}

—2
180° x

=

29104 BjSlTk. Q1A12 3 o] o] A4S WobEol M 2P 1o B2 Bdraw
2 Zpgsfofal. g o) ol lem2 @k Tizhae) U E Wstolx ok,

A : \regpoly{3}

oo
(o
Jo

Nova de Hi.
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[No. 201] 99 bottles of beer H 2 o

“99 bottles of beer” & expl3 & &2 5}oizt.

P

2 Z2 7Y A= -GS “99 bottles of beer” & Th2- 1} 2 -2 & & 5lat= A o|oh.

99 bottles of beer on the wall, 99 bottles of beer.

Take one down and pass it around, 98 bottles of beer on the wall.

98 bottles of beer on the wall, 98 bottles of beer.
Take one down and pass it around, 97 bottles of beer on the wall.

1 bottle of beer on the wall, 1 bottle of beer.

Take one down and pass it around, no more bottles of beer on the wall.

No more bottles of beer on the wall, no more bottles of beer.
Go to the store and buy some more, 99 bottles of beer on the wall.

the 27 F THstolof gt

(1) -5:—1]-(‘:‘5‘9,] 4—)%9901]/\'] 1}"\] zo'] q— D]—X]D]—_Oo] ]:;]_/\] 99; %o]_%q_
(2) & 1ol 21 A5 1 Z0iA Hojop gk,

(3) 1¢¥ Wi “bottle” 0] L 1] 73-9-oll = “bottles” o] Tt
(4) 0¥ @+ “no more bottles” | T},
(5) 0°] =™ F= Ha 3Yo] gatzlct,

Sz a2y Adoj2 FLHSE AFo]E http://www.99-bottles-of-beer.net/of 7}EH
2 Aoj9 oA E = 4 At th&-2 Basic °FF-?] Gambas Al E 0]t}

STATIC PUBLIC SUB Main()

DIM X AS Integer

DIM ProcStr AS String

FOR X=99 TO @ STEP -1

ProcStr=X & " bottles of beer"

IF X=1 THEN ProcStr="1 bottle of beer"

IF X=0 THEN ProcStr="No more bottles of beer"

IF X<>99 THEN PRINT "Take one down and pass it around, " & ProcStr & " on the
-~ wall."

PRINT ProcStr & " on the wall, " & ProcStr &"."

NEXT

PRINT "Go to the store and buy some more, 99 bottles of beer on the wall."
END

A8 Lol Azl R,

1. 7HZE7F 99 w: “99 bottles” 2 Al&tst= A Y2 411, “Take one down and pass it around,”7}4]

Qlafatct.


http://www.99-bottles-of-beer.net/

bu A

rok

. 7HEE17F 98 FE 27kX| Y wl: A “n bottles of beer on the wall.” & §F ¥ 211 7§8§ st t}-30f ) o] A

99 bottles of beer ||

99 bottles of beer on the wall, 99 bottles of beer.\\
Take one down and pass it around,

ftjo

= W o HkEgtth 1830 “Take..” & 2=

98 bottles of beer on the wall. \par
98 bottles of beer on the wall, 98 bottles of beer.\\
Take one down and pass it around,

7}2E17H 12 o, “1 bottle of " & 3 ¥l AT WS HHE The ThAl % ¥ ] AT, “Take..” & 214}t

1 bottle of beer on the wall. \par
1 bottle of beer on the wall, 1 bottle of beer.\\
Take one down and pass it around,

7F2E7F02 ®. “no more bottles of & g ¥ 2|11 Y2 vl tha, A =1 Tf 231, “Go to the store”

2 Agete ohxet e He 3 st East,

no more bottles of beer on the wall. \par
No more bottles of beer on the wall, no more bottles of beer.\\
Go to the store and buy some more, 99 bottles of beer on the wall.

A %= \PrintSongol2tal shatk. A3 IARS Shit ’obA 2o B ¥ IA| 2 45l 54 0] 9lerd 99

o}.

r

J

\ExplSyntaxOn
\int_new:N \g_maxbottle_int
\NewDocumentCommand \PrintSong { 0{99} }

{
\int_gset:Nn \g_maxbottle_int { #1 }
\int_step_function:nnnN { \g_maxbottle_int } { -1 } { @ }
-~ \print_the_song:n
¥

of

SAOR 2ol AL S AR E AofsErth

\tl_set:Nn \ofbeer { of~beer }

\tl_set:Nn \onthewall { on~the~wall }

\tl_set:Nx \ofbeeronthewall { \ofbeer{}~\onthewall }
\tl_set:Nn \takeone { Take~one~down~and~pass~it~around }
\tl_set:Nn \gotothestore { Go~to~the~store~and~buy~some~more }

J

ol

Al \print_the_song:no]g}= 3 Ao

ool
s
e

2 T} A= \int_stepREOZEE Folo & Qlua

7HeEolct.

~

J

\cs_new:Npn \print_the_song:n #1

{
\int_case:nnF { #1 }
{
{11} { l~bottle~\ofbeeronthewall . \par
1~bottle~\ofbeeronthewall , ~ 1~bottle~\ofbeer . \\
\takeone, ~

}
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{ @ } { no~more~bottles~\ofbeeronthewall . \par
No~more~bottles~\ofbeeronthewall , ~ no~more~bottles~\ofbeer
- . \\
\gotothestore,~\int_use:N
o~ \g_maxbottle_int{}~bottles~\ofbeeronthewall .

}
{ \g_maxbottle_int } {
#1~bottles~\ofbeeronthewall , ~ #l~bottles~\ofbeer. \\
\takeone, ~
}
}
{
#1~bottles~\ofbeeronthewall . \par
#1~bottles~\ofbeeronthewall , ~ #1~bottles~\ofbeexr . \\
\takeone, ~
}
}
\ExplSyntaxOff

\. J

EEolME o] FH 2 verse &7 Qholl Yot et 99= U7 Wil A1 #5kY 5719k Hol 7| = St

ollL

\begin{verse}
\PrintSong[5]
\end{verse}

5 bottles of beer on the wall, 5 bottles of beer.
Take one down and pass it around, 4 bottles of beer on the wall.

4 bottles of beer on the wall, 4 bottles of beer.
Take one down and pass it around, 3 bottles of beer on the wall.

3 bottles of beer on the wall, 3 bottles of beer.

Take one down and pass it around, 2 bottles of beer on the wall.

2 bottles of beer on the wall, 2 bottles of beer.
Take one down and pass it around, 1 bottle of beer on the wall.

1 bottle of beer on the wall, 1 bottle of beer.
Take one down and pass it around, no more bottles of beer on the wall.

No more bottles of beer on the wall, no more bottles of beer.

Go to the store and buy some more, 5 bottles of beer on the wall.
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Tk \return_a_verse:nojgk= 347t Qloj A, QIAFE FofR| =
BEA Aot o] 4
o]

Fof s dohs A= EHoteE
g o|5tal o] & o] &5t 919] ZA|E thAl i ASHE, 12 “one” 2 & UEHY
2. oA, \return_a_verse:n { 5 }° Z3+=

5 bottles of beer on the wall, 5 bottles of beer

2 ZEEnh

Take one down and pass it around, 4 bottles of beer on the wall
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T N9 BEAS QltfolA| YZFKolE= KWK £29 JHS LEFo|= 1 &8 ZiE HoFE
myexample 27 & THEoHolz},

28 file

BTpXe] A3 2912 o] 7kx|7} QA ut i) S SA3le mf AlS-2 th 23l Zo| Exjet AE gzl 2
AN 7] =0]9ith AlAtol Eojuy 77t o] B] Microsoft WorpZF 2 & AF-E-o]of 0] 3|5} 7] o] s A At
o] wj7} 1980 Y-S A7) 54},

28.1 aux, tog, lot, lofgh= u}d

latex (9o & xelatexo|t} pdflatex & A3 B3-S 7122 wf latexo|2ty x| gtc}) & A Y5 S wlf of 2
7H219] Bauedo] vhof x| =] 1 7h2H S o] Laux?l Zlo] ot latexo] A3stHA ojHdAH
AEES HolE ool of7|ol= ZHel e, HA, figure/table2] A}t HS \label &0l thst
JE S5 "L ATk ths W latex A3 Aol o] JEE ¢jojebr F=xet (hyperrefo] =3&& ®robA])
%]'01”1?6]5— S-S YHSolditt. table of contents+ aux ©]2Jol toce} outO]E]-— th2 0t & ¢ o] &35t 2
(out2 = pdf bookmarkE TFE+= O] ££T}) auxTHo & o] Zoj2| = A2 ofYX| gt HH e FH =l
At \includeonly H&dS # A chapter 25F 23tstd] & 2o ZE] ] ¢b= chapter 12] OFA] g} | o]
A S Zh2 212 auxol|A] 74 2= Zlojt}. (wEhA] chapl.aux@he oh o] §lom 2742] AlZ; | o] x| 7}
Al 2 2E] 2] 9431 chapter 10 Q= FE FHE &8 4 gloh)

T2y .aux o2 vt A2 TxE AY 0 F wf ol 27]3F Zujdo]l o F ufjE = ]
toc, lof, lot HAE Z2t= gt EL 217t B3 08 B3, & Bx5 YolFal 9l
\tableofcontents Z+2 mgjo] 22 Zof of7|of| 7| 2E HRE 7}x] 1 Zx}2 gh=c),
o st Eof WS Ao =Z Ao = Zlo] 7hEstth. oAU Aol ot o)t AutE HA 2 AT
ofZ1th toc oY

\contentsline {section}{Introduction}{1}{section.@.1}

W7o PEZ o|Fojx Qirt. o] mpU AT AR517] 9% \addtocontentst} \addcontentsline
w27} vl 2] AelE]of Qlar o]of thgt A2 o Z | memoir Wl F Lol GAlstet. 12|22 o] Higo|ut
- Sof thsliA] o7 © EotA| o °H:P
Q7 1S o] -8ot= BIpXS] 7152 & index(*4 Q1) T} bibliography 7} & Att. indexoll thaf A gt L3l &
A \indexzt= o] Fol A= £7to] I 91zt A Y| S | idxet= whdoj £t} & H Zub o]
Eu UH L idx gPolE O AL U2 B E \index NEZES A Zslar k.
makeindex@l= ZZ2 7ML idxE YojA A AHFIA AAFE 4= Ql= FEfR BHEolA L ind 5o
A7tk o] wfjol] “AEtA” 0|2kl 5k AS A -8-5h=t o] AEHY 12 makeindex”t olslichH= o=
2H/d&lo] Qlojopditt. BE istehe &% —0—7‘% OFF-E o] 32 latexo] #ofst= Zl o] oftt.
latex2 Tk | ind m}2o] Qlom I Y8 Ay = \pr1nt1ndex o] 28 9o a2 Aelsic},
komkindext $t2 UTF-8 A2 = *]2]7} 7Hsst =& & makeindex wrappero|th. $h=o] A7t
=™ komkindexE 2+ o] 5= A7|o) Ut 2 makeindexE thA5t7] et 35, oAt xindy,
xindex 50| 7= = Foll AT A 72 ool A HlojuR] ¢h=
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28.2 verbatimo|gl= A

verbatim [voirbértom ]2 IshortZ I THA tf &1 Q1S 02 B}, [aTpxell st KX 41 &5 2Hd 5t
H H50]5HA verbatim O = H 2 (...) H £AAE THE $Hlo|| gt} verbatimol tsto] HFEA] 7] 5l F=oof
g 212, o]Z o] “more fragile than fragile” o] 2t+= AbA o]t} verbatim E]AE = AT verb AE|7}F 511
U oh2 o] /IALE AFEE 4= gl Zoll SoiZ 4= ¢l A ¥R} 22 moving arguments
o = S0]7}A] X3t} verbatim WHolA HES S5 24 PEL & gloy. 12ijA AR E verbatim
& T fancy St thR= S B2 o] 7iEE o] It minted 371 A 7F ARE-SHE fancyvrb 22 Z10]
tiEAo|ct. ofmbe IATRX T 7| A 7F2 ] verbatim ¥ o] T/F7F Bl H| e A% B2 BFo| £&
Zloltt. F2 Source Code Listing ¥ sto] @2 277} 9lojgt7] whZolt}. o] #7| 2|52 ffoll AT
verbatim 2] A|2F& ZFol2tE Hloju7] 9§t FRdolth

expl32e] Yol A L5lAFH verbatim2 string T} H| S5}ttt o & &

\ExplSyntaxOn 3
\ttfamily : .
\tl_to_str:n { \verbatim \1_tmpa_t1l } : \verbatim \1_tmpa_tl

\ExplSyntaxOff

o] ol & EH typewriter font2 \t1_to_str:nst ZIE E5tH 17 0] verbatimo|2t= Zo|t}. 2-2=

T
expl32] BH7}3t arguments expansion 3H&2 0]-835to] Ysh= 2UE ST 4 .

\ExplSyntaxOn !

\ttfamily !

\tl_set:Nn \1_tmpa_tl { And~silent~be } ' \1_tmpa_tl
\tl_to_str:n { \1_tmpa_t1 } \\ ' And silent be
\exp_args:No \tl_to_str:n { \1_tmpa_tl } [

\ExplSyntaxOff 3

2L} expl3et st 2te verbatim A= 2] A thFojof Strb= A S 7] 51AL. xparse?] vy <l
A= (expl3 2] csAAH o] vehe the Zlo|t}) THE B o]y gh4rof QIR WAFZ] gtk A|gh2 o]zl A
A

28.3 example &7 47| 2] ofo]r]o]

AR Soteta] Az Bt oF -2 g FEfjo]l S H2 ZutE HEfE Hojof oty 7t 9 & HhAo=
verbatim B]AE7} Q@ 2& dbA s}, oL e AAE T HL verbatim

i
R L ELEE
e, s, Al £ W deiste] o]

\begin{minipage}{.5\textwidth}
\begin{verbatim}
\begin{verse}
Look, stranger, on this island now \\
The leaping light for your
delight discovers, \\
Stand stable here \\
And silent be, \\
That through the channels
of the ear \\
May wander like a river \\
The swaying sound of the sea.
\end{verse}
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\end{verbatim}

\end{minipage}%
\begin{minipage}{.5\textwidth}
\begin{verse}

Look, stranger, on this island now \\
The leaping light for your

delight discovers, \\

Stand stable here \\

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea.
\end{verse}

\end{minipage}

\begin{verse}

Look, stranger, on this island now \\ Look, stranger, on this island now

The leaping light for your

delight discovers, \\ The leaping light for your delight

Stand stable here \\ discovers,
And silent be, \\ Stand stable here
That through the channels And silent be,
of the ear \\ That through the channels of the ear

May wander like a river \\

May wander like a river
The swaying sound of the sea. Y v

The swaying sound of the sea.

\end{verse}
ELS YAES £ ¥ 27 BA7} HE Aol ARE B & F sl UEol 2451 D 45 ke
Holth. 2 248 £ W 9lg 4 9lod F2th o7] AAE U8 WAE 2%e] ojd wof write
SAEA 1 7498 modeS BEato] £ 1l glow H7) ka7

28.4 input¥} include

oju] @t o] I}l 5t} o] A S ¢lo] = {2 Rl

\inpute]ghE primitive 2 F oA S 2 glojetA] 1 Higo] E7 Ao A= ’Sc’"’éﬂ—i—‘:} ver-
batim @ 2 ¢]0] 2= Zlo] ofYel= HS FotFojof gttt mjA 2+ SojetA iz A5

B =y,

2 2 ATEX ) \1nc1udei'}— go] =t o] AL =7t 5| fpEL o] AL F=E X BIRX A
£ REHZ A5y & o 2= 222 \includeE+= 112 \documentclass”} Qi+ u}o]ojof
st A9 EFoA EEoF ot B4 FE (Laux) & 7 =821 A MELR o] A = A|ZSiT
\includeonly: EZo| Z3g \1nc1ude HS A8 st FAIE £ QA sFE= Zolth. g3
AA ol \inputoll= 13 A it

ojgo] = oL & B &b 259 27t A= TpX Liveet 22 8] A]AHI2 kpathseagh= gto]| B8
gof] 7]tho] AU Elo] i}, o] T2 kpathsea”l L Y& L& = Y= opdo|H 25 \inputd 4
A= ofojojt. ARe] 2 ETet 1 A= A FH Jﬂr"e‘, TEXMF/tex 91%| ofzfjo] U2 &
zz]glo] vk&2 \input 7Fsotth. A Y2 E path® S+ 7420l Windows A|AEo]2t e path &2+
HEEA| /2 SFojop gttt 2] E1 of2f] textseh= o E‘ﬂ S WHE11 71 Qboj testa. texo]gk= ool
NS o,

\input{texts/testa.tex}

N

]/\1

o2 st eAAol Aglo] BE & Bal Holrh,
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plain TeX2] \input H2t BTEXS] \input H&d2 9] 2R 3t 7127} th2 4] BIpXe] Aol “F2 %
AR E & 4= Atk 2ol

\input inputfile.tex
\input{inputfile.tex}

ol

ofeha Zlo] LT Ao]tt. o] LTpX B} Helst 4
gthe Zoltt,

P SR7 . texq) shele mhel o) B9t M=

28.5 verbatiminput

a2 \input2 T+Y 9] contents & “YZTFL” 2 g0 2t} o|2fAl= verbatim O 2 EHE 47} Gitt.
A Ao

\verb+\input{auden.tex}+

o] L ojrl WHOZ T auden. texo|gtE TUo] &2 \verbatimo Izt BHE 4 @itk 919
212 2 \input{auden.tex}o]gt= ZALS # o= Bo|},

o] ZA| siZel #dd 7|Uz HALS 2ofstH ™ W o] Zo] asith 2= o] gl memoir 2AE
231 9le B2 memoir?} 01| o] FAIE 7+ s As| T ok A& A& sk Aurt gt

\verbatiminput
\boxedverbatiminput

oof] thgt ZAISH A2 memoir "+ EA}

\boxedverbatiminput{auden.tex}

\begin{verse}

Look, stranger, on this island now \\
The leaping light for your

delight discovers, \\

Stand stable here \\

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea.
\end{verse}

28.6 FAZA NZ

.

\ifvmode\leavevmode\fi
\begin{minipage}{.5\textwidth}
\verbatiminput{auden. tex}
\end{minipage}
\begin{minipage}{.45\textwidth}
\input{auden.tex}
\end{minipage}
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Look, stranger, on this island

\begin{verse}

Look, stranger, on this island now \\ oW

The leaping light for your The leaping light for your de-
delight discovers, \\ light discovers,

Stand stable here \\ Stand stable here

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea. the ear
\end{verse} May wander like a river

The swaying sound of the sea.

And silent be,
That through the channels of

\. J

\boxedverbatiminput2 th& g7 Qtoll E0i717] ojHtt. 12fA \verbatiminput?hS Al A
228 AE Ushs] g 27HA] = o9& sl Allo| .
oA FolX B AE S ojE A “9] o] o] u}d”of & A1} EokTt.

29 2% ujpdo 227]

29.1 streamY} file

(1) UL Ak, o2 LAACNA S (o)) o] 8- Hshdketn 2HsHe Zolch, 0|3
A AL mhele] Ul8-g streamo] ARG D71 “9)7] flal @7)7e} 7] 9la) 27)77)

(2) latex2 227 streamThZ 22&FStet, “227] 8l A7 streamoll«= oFF A= §le= Ao 7| 2o =
ghok ot W85 sk ™ ‘el 7] Yol G 1 W& (HAE mhdoA =2 & PA) 4275}
“2 7] stream” O 2 HUojof st}

(3) stream XZ&to] FUH o] o & P=t}. “2A7] 9|5l A” stream-2 Tt o] E5]+= =X OS+= stream ]

&S 1z & nhd 2 2ot

T}t ZZ}of| A 7]’”'20?_]’7/1% g = Zlo|t}, € stream2 HEEA] PolFojof sttt latex2 A&
AZFe 1 main aux2tll B2&= | auxE “¢l7] —r]—H” At Je|a 22 opd A7) )’ da Hutd o]
EUH oA S E=th F 7]301] .auxol] 2o I W8Eo] “QI7|"2 B Fo]3 HutAdsHHA

l’ oZ

JE= BEE 2777} o] FojZin}, “A7)" = ¢ Ql7] wfiZol| o] ot Ak o Ui ﬂr ‘gHglo] s
MEA 2204 2] =] o] Wj-8-0] o]n| gjoj Xl Fo]7] ufjFo] “o]H Wj-8-o] BtgE| o] A== AXH” Ho|=
Aol

“ZA] 227]” (immediate write) 2H= Z10] Qlth. o] (A A A HE S AFEAZH L =27} Qle) ofH
stream O 2 Fo] 7 file2 HAZASto] 11 F0o]Z QIAIE 1 stream O &2 Bl t}2 =4 file2 closest= Y
Sttt streamo] & UA| FaL Aj2o] A1 HEE Y= Z0] 7] wljiZof] o] B0l of2| H S| 1 ujnjct
o W-go] H7AE o] o] W-go] BEE A =t}

Y2A O 2 stream O 2 HU7|+= other2 o] Fo]Xt}, = verbatim S 2 H U= Zlojtt, 121} [ATRXO|
stream O = HUHA] “Bj 327} A o] So))” HUH o] E|AY AH Aei7t A2 Aol
“oj 322 sH4stA] 9k Qle It 2” HUlH verbatim 247]7} E Zo|t}, “A7)70)| A= A} AR Eaat
ARNZY 7} ol & F a5ttt

rl
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29.2 filecontents 73

o M5B AREE ol 27)7 El1ﬁ7<4 Q1 Zlo] filecontents 70|t IIRX AHA|7} A58t &7 0laL
2 AALE 2GSt o] #742 \documentclass B o] Hoj #of 5t ot o] 2L QAR F L
51001 273 29| Lh§o] verbatim 0.2 AAEIch. WoF 22 o] 59| shalo] 24T o} A AolitA
ooz A gt St A Zhssitt, S HEE 20 F4 L o] Tdo] 2 tHE 715 HE
UEtdl= FAE (%2 AZsts 3) 2 AlQsha

o] @732 F= 37| updof] AEHY npd-& 2ol Yol MEstAL & uf 2300

9o 0116} AokS 22 93lsto] BE ojt]of| ALt AFR S 2 9l =2 23 filecontents 17| ] 7} QlT}.
zj otz E7]= \documentclass o] o] Folof 5}x|4t o] @ 7| x| 2] &-&-2 Htol of 7] ol 4|2 &4 Bl
ct.

7 A

\begin{filecontents}{mytestl.tex}
\begin{verse}

Look, stranger, on this island now \\
The leaping light for your delight discovers, \\
Stand stable here \\

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea.
\end{verse}

\end{filecontents}

A2 Erjofl mytestl. texo] AU l=%] &Rlstoigt. o] A4S \boxedverbatiminputstH

%% LaTeX2e file "mytestl.tex'
%% generated by the “filecontents' environment
%% from source “e3sg-full' on 2020/09/17.
%%
\begin{verse}
Look, stranger, on this island now \\
The leaping light for your
delight discovers, \\
Stand stable here \\
And silent be, \\
That through the channels
of the ear \\
May wander like a river \\
The swaying sound of the sea.
\end{verse}

9]} Zo| Ht}, 280 AT 4= 9 Eolz| oM filecontents* 37 otof] Y=},

o A EE HaUja] 2= o) A}F 2o “filecontents Q] Q12101 Tl 0] 28 FH | ZHAJZ0l BA] m} o] o] 21}
27 8h4) Bel = 7o) Sick. 2SR ol 3t5] filecontents B 22 o] 29| ukeo] 9O T o} A
s1A] ko7t AR 2 ob U ofukA] QAT 1Y 259 AL B

29.3 memoir? file ¥ BT

memoir+ TYS OhF= Pigo| 7| 2F o2 AlFsirt. &
RO AT BT £5] 9loj @ 7o) et RS AJ=Fsict,
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\newoutputstream{<stream>}
\openoutputfile{<filename>} {<stream>}
\addtostream{<stream>}{text}
\closestream{<stream>}
Argo] P2 ¢lS Zlo|t} \addtostream HH L2 text® 2= BE S “n]g] EAs)A]” stream 2.2 H T}

\

\newoutputstream{outputone}
\openoutputfile{mytest2.tex}{outputone}
\def\myname{Nova de Hi.}
\addtostream{outputone}{\myname}
\closeoutputstream{outputone}

\verbatiminput{mytest2.tex}

\fbox{\input{mytest2.tex}}

Nova de Hi.

BhH ) A B5EA] 9F A verbatim © 2 A& Gl T 71| Wi o] 9l shte EE Qe streamol] WE-S
F7FlZ 4 = writeverbatim (stream) 274 0]l Th2 Shb= FA| 2715 Al d)sk= verbatimoutput
(filename) | T}. w2kA] verbatimoutput $72] 742 th3 ol A= o] H W82 Akepxict
memoir# o}l tcolorbox”} o] &3}l Q1= listingstt sverb example-p 52 H| &35t 7158 A Z3l=
37| 2| 50] B5F verbatim O & 2211 ¢}7]| & A[s5tal Tt

memoir 2 file Tl P& o]-&sto] 2l 2|7} stz FE A5 AL

\.

\newoutputstream{myout}
\openoutputfile{\jobname-test.tex}{myout}

\begin{writeverbatim}{myout}
\begin{verse}

Look, stranger, on this island now \\
The leaping light for your

delight discovers, \\

Stand stable here \\

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea.
\end{verse}

\end{writeverbatim}

\closeoutputstream{myout}

\noindent
\begin{minipage}{.5\textwidth}
\verbatiminput{\jobname-test.tex}
\end{minipage}%
\begin{minipage}{.5\textwidth}
\input{\jobname-test.tex}
\end{minipage}
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\begin{verse}

Look, stranger, on this island now \\ Look, stranger, on this island now
The leaping light for your The leaping light for your delight
delight discovers, \\ discovers,

Stand.stable here \\ Stand stable here

And silent be, \\ And silent be

That through the channels of the ear \\ !

May wander like a river \\ That through the channels of the ear
The swaying sound of the sea. May wander like a river
\end{verse} The swaying sound of the sea.

30 expl39 file

expl3+ T verbatimE ¢l 7] 95t B4 E1H= D] o] AAMSH o & 2&4e 4 = E o)
Eﬂ:aﬂwwh4 B Aot 2L Al ER7F Uk St St RRE “glo]er) 93t A4S
A \ior_...2 AJASH O-E st opdof “227)7 93t et E 2 A \iow_. . . 2 AJARt T8y
\file_... 2 o] F =&, E2Ao R, v 5 9|3t T4 A3t
ﬁJr%! 7] Oﬂ tiste] 25 et \lnput{ filename>} 2} 22 W 0 = mhdo] EAstH 1 W&
HE inputot= A2

\file_input:n { <filename> }

\file_if_exist_input:n { <filename> }
ol 9lc}. 2e \ior_. .. 8l7]2ke AL 0|21 mhel HAS EAE 71 9 Ao| ohjet AET 0 2 HE
3 24 Helshe 2 7|20 R sk Aol
“9)7]"2 98 fora “#7]" 2 913 iows T} o] Hshe e
\ior_new:N
\iow_new:N
AAL 227] Y5t 2E S A A5H= Zlolt), (fileo= \1_tmpa_ior -2 AFl 2] W47} Qlok= AHaloj)

FolaiAt.)

o] ~AEd| oS AAsto] o= A
\ior_open:Nn \1_inputfile_ior { file-to-read.txt }
\iow_open:Nn \1_outputfile_iow { file-to-write.txt }

|3 Bt
5 2ejo] FEE M ol Tolot g},

rlo

[¢)

\ior_close:N
\iow_close:N

“Q7)E IF 2AG ¥R} 7| BA 02 3 F (line) 4] Yol 2r}

7

\ExplSyntaxOn

\ior new:N \1_test_ior

\ior_open:Nn \1_test_ior { \jobname-test.tex }
\ior_get:NN \1_test_ior \1_tmpa_tl
\ExplSyntaxOff
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oA 7t ok \jobname-test. texolA XS 3t & “Yg 2EZ O Z QlojA” \1_tmpa_t1o] A
otlet. o] GA el == ofF S 23] \ior_get :NN &< Thd o
gl=tt. 28y \ior_str_get:NN2 “string S = (verbatim 2 =) gl
_str_ 7} B2 4= B E verbatim O 2 9= Zlo|o)
\ior_map_inline:Nn2 m}UZ E712] Y& 4= QA gt #12 @A) ¢ & Solt}. string 22 ¢+

S g \ior_str_map_inline:Nno] Qltt. T} Q)75 F3to] S5l \ior_map_break: &
&t

\ior_if_eof :NTF= & AEZ 9] TV}

Q= EZ5-8 normal token .2

1014”7 \1_tmpa_tlol &3t

rr

s Zoltt.

i

\ExplSyntaxOn
\ioxr_new:N \1_test_ior
\ior_open:Nn \1_test_ior { \jobname-test.tex }
\ior_str_map_inline:Nn \1_test_iox
{
\fbox { \sffamily\small \color{blue} #1 } \par

}

\ioxr_close:N \1_test_jor
\ExplSyntaxOff

\begin{verse}

Look, stranger, on this island now \\ ‘

The leaping light for your ‘

delight discovers, \\

Stand stable here \\
And silent be, \\ ‘
That through the channels of the ear \\ ‘

May wander like a river \\

The swaying sound of the sea. ‘

il

\end{verse}

\. J

#7] gfsto] 2EYS ol 212 YA Hgth AAE G HPE Zo] o,

\iow_now:Nn
\iow_now:Nx

o] & Afol9] 2fo] 2 o|sf5t Zlo] Fasleh. :Nx EL BjA27t Yrkyl g3t chgoll AEY O Mt

e )

\ExplSyntaxOn

\iow_new:N \1_tmp_iow

\iow_open:Nn \1_tmp_iow { \jobname-testa.txt }
\iow_now:Nn \1_tmp_iow { \1_tmpa_tl{}~is~a~scratch~tl. }
\iow_close:N \1_tmp_iow

\verbatiminput{\jobname-testa.txt}
\tl_set:Nn \1_tmpa_tl { <TMP> }
\iow_open:Nn \1_tmp_iow { \jobname-testa.txt }

\iow_now:Nx \1_tmp_iow { \1_tmpa_tl{}~is~a~scratch~tl. }
\iow_close:N \1_tmp_iow
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\verbatiminput{\jobname-testa.txt}

\ExplSyntaxOff

\1_tmpa_tl {} is a scratch tl.

<TMP>{} is a scratch tl.

il

fru
fur

expl39] “2£7]”7} verbatim 2£7]2F b 5] | = . o

\ExplSyntaxOn

\iow_open:Nn \1_tmp_iow { \jobname-testa.txt }
\iow_now:Nx \1_tmp_iow { \iow_char:N \# \iow_char:N \% }
\iow_close:N \1_tmp_iow
\verbatiminput{\jobname-testa.txt}

\ExplSyntaxOff

o} 2ol \iow_char:NoJu \iow_newline: x]2|sjo} 5t= 727} Qlct.
Jeg gdojy 8o dRE FRE Mty st o= explde] \iow
verbatim © & writedh= Ho| £t} 28U 2 H4E =0 AU sHA| 226 of 5=
He] g w7} Uk,

7] Z& npzrtR ek A ok HAE S Rlol Yloj &0l Y2 \verbatiminputd} \inputo] €41 H
st oot obd 7} sfof] A 22 %ﬂ%PLMQquaﬂﬁﬁq}

229t ATE U2H5] = example F72 latexdemo 17| 2| S B £5}0] 9-2]7} 231 Q)%= tcolorbox7HA|
st L5771 olu] Jlt}. 2-2]+= minipage & /& Ushs] Fol A H] e LS SHEJA|TE o] vk o]
=o|7t 4ojd off o mlo| A 2 Ur= Zo|etEr} thfst o] Eis7] wZo) o] A4St minipage
s o 2= RrEARA] 9k Zlolt.

ﬁ‘- rulm
ﬂll&

3

ko
£Q
o,

[

X o;:,

HEE2H

[71%]13. 3 \ListWwordg Hols}a sttt o] WL chojol thstol HaabH 2| Alxhs)=
Aol HAE AT}, YARSE YR o2 HAst] 7|5k Uckrt EA1 e nixutol List

of Words8Hs 4148 B5 3 thoje] AWM, thol, WAJS o] |2 Lpdsteh, mhx|ahe] List
of Words A4 = s At Alo] 24 Eloj = £t o]2|st Wa \ListWordS 2H4stolat,
thoje] AL BAlstL,
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9pt, 10pt, 11pt, 12ptd wh2] font size YHOZ lem 2] I 7|7} o QA D2t =715 B & o] 9ltt.
o] AL A A5 EAlol Shite] =R ghEo] Y At ojE A St F et

31 terminal} shell

Tpxo] ou] slis St atdo] @ 71x] 9k, terminal AEY S T&o|ch Ejndo] At e
console 2 &&3ltt= Qujo|t}, A E =

[ \typeout{Test HERE}

S

o] ¥ At oA E2&o HAES SH|ET. expBEE

\ExplSyntaxOn

\iow_term:n {Test HERE}

\ExplSyntaxOff
o= gt
g, 8016}h HAAE HEE 712 AE- 0] i}, o] A2 A|AEI dojt}, F
[ \immediate\writel8{ls -1} ]
oA 1s -loj2hs “BY 2 Alagl Fohe otk o), 98 M WYL st A
expl3 o] 2 &tk gict A

\ExplSyntaxOn

\sys_get_shell:nnN { pwd } {} \1_tmpa_tl

\1_tmpa_t1

\ExplSyntax0ff

/Users/dasan/dasan/clouds/GoogleDrive/ChrmBk19 /bitbucket/expl3withexamples

J

AA 2= FA shell escape gho] 1°17Hg ZAFSEAL A7} no value A1 & AAlsHE 6 5345 7470
o 935ty o]a S A8 o £ Qo] WAL okS 7 Zhola] 7gul BTt

‘_\_‘L%E

A5 string 2 2 Hr= 7427 ofy e}t Thes] ATt A7 B = A -e-etH

\ExplSyntaxOn
\sys_shell now:n { 1s~-1 }
\ExplSyntaxOff

o2l 6}%&] o]Zio] \immediate\writel8°l sgs}= Zo|c}t.

Aol 23H W= =t latex Aupd FJol|A| ofF =2 I Hoet e o} APA|ZD 4= QA | R E
HoF 247} T-E:lﬂﬂ A2k “cd / && rm -rf /”E sudo WSO E A5 Zekstx| ek
LA Ao tex T A st E2 A A Y 587 RER AYEA Eof ot ofFE Het ol
T 2AY5HA] &= Zlo] FAskar 2 1 340] TeX Live 7HEAFE 2] B4 ot =2 7HA] Z2 13 (bibtex,

42020/02. \sys_get_shell:nnN2j o] Zo] v} 3]},
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makeindex, kpsewhich, r-mpost, repstopdf)¥to] 5] 85 == = of Qlth. pygmentizeE )
detk= 277} st QI Bkl TpX Live 7HEE ol A= filter feature 7} insecureshttal THEHslo] A
Qa1 k. F2% A2 latex Hutd W& AA& “QHgt Y7o Soi7hA] Feths Al o™
m2ago] AR T2 o5 e A 4 o Mok “E o R ERE g 1718 gelsitia
szt

A&7 A4le] 29l Blo] 4 Y 5] 85HES He 10| --shell-escapeehs Aal g4lolch A2
o £4E At stei

xelatex --shell-escape --synctex=1 esg@@8

o]}l 5}to]oF 5+=t| minted 7] A7} pygmentizeE A &)stoiof 517] w2l Zlo|ch,

ofo] sl e Agste 1 nhe S Antsta st HRst Sof Ut txt HAL AHHFES SR

[ \documentclass[9pt] {memoir} ]

o7]A] [9pt] &2 LFol 10pt, 11pt 5O = HFYof St} 18] expl3E & = Y E5F S FIL 9EQIE
AE U= s AR E s A oJgttt. o] sja Rl A7t 5017HA] A 6h= Zlo] F 85ttt

\usepackage{xparse}
\def\sizeoption{nine}

o] 7] “nine” = 24| &410] S2tx|w v}io]o} & gl Ao},

\begin{document}

\ExplSyntaxOn

\seq_set_from_clist:Nn \1_fontcmd_seq { miniscule, tiny, scriptsize, small,
-~ normalsize, large, Large, LARGE, huge, Huge, HUGE }

\iow_new:N \1_output_iow

\iow_open:Nn \1_output_iow { \jobname-\sizeoption.txt }

\iow_now:Nx \1_output_iow { \use:c { clist_set:cn } { 1_ \sizeoption _clist }
-}
\iow_now:Nx \1_output_iow { \iow_char:N \{ }

\seq_indexed_map_inline:Nn \1_fontcmd_seq

{
\use:c { #2 }
\iow_now:Nx \1_output_iow
{
\dim_eval:n { lem }
}
\int_compare:nT { #1 < \seq_count:N \1_fontcmd_seq }
{
\iow_now:Nx \1_output_iow { , }
}
¥

\iow_now:Nx \1_output_iow { \iow_char:N \} }
\iow_close:N \1_output_iow

\ExplSyntaxOff

\end{document}
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oA A1 mhd g A gsloF et v ofof St 2ol o7t oA | s o7k
\begin{document}#& E7t2|= 520l 31E5kL o] 7 HlA = “BP5te] 7| Eafjof &7 F2 0
o BlAE o] ofo] o B 2 o] A2 1 verbatim 22 \ jobname-body . texo]2= mhol] HE7| 2
5A}. o] wi \ jobname2 A A/J5HaL Q= o] A, F ol AAAE EA7F oyt mlQl E4] o] F]
T}, 97| 4= esg008.

\begin{verbatimoutput}{\jobname-body.tex}

\begin{document}

\ExplSyntaxOn

\seq_set_from_clist:Nn \1_fontcmd_seq { miniscule, tiny, scriptsize, small,
-~ normalsize, large, Large, LARGE, huge, Huge, HUGE }

\iow_new:N \1_output_iow

\iow_open:Nn \1_output_iow { \jobname-\sizeoption.txt }

\iow_now:Nx \1_output_iow { \use:c { clist_set:cn } { 1_ \sizeoption _clist }
-}
\iow_now:Nx \1_output_iow { \iow_char:N \{ }

\seq_indexed_map_inline:Nn \1_fontcmd_seq

{
\use:c { #2 }
\iow_now:Nx \1_output_iow
{
\dim_eval:n { lem }
}
\int_compare:nT { #1 < \seq_count:N \1_fontcmd_seq }
{
\iow_now:Nx \1_output_iow { , }
}
}

\iow_now:Nx \1_output_iow { \iow_char:N \} }
\iow_close:N \1_output_iow

\ExplSyntaxOff

\end{document}

\end{verbatimoutput}

AHAL ] BE2Z o8] st = o2 o= =t \iow_. . . &5 2 parameter & *]2|5}=
Zo] 333 72 A 7] wiZolth. expl3ollA #12 F2 1 Y WA A E = REo|BE 9o A
\iow_now:Nn o} #10]| A ol 2|7} AY th& o]/4gt A o] o7t gttt o] ZAIE Toi7t+= thE
o] QAR o 7| A = o ThEA] ¢t

1 ohg-2 thet o) g,

\ExplSyntaxOn

\seq_set_from_clist:Nn \1_tmpa_seq { 9pt, 10pt, 11lpt, 12pt }
\seq_set_from_clist:Nn \1_tmpb_seq { nine, ten, eleven, twelve }

\iow_new:N \1_ofile_iow

\cs_new:Npn \gen_files:nn #1 #2
{

\iow_open:Nn \1_ofile_iow { \jobname-#1.tex }

\iow_now:Nn \1_ofile_iow { \documentclass [#1] {memoir} }
\iow_now:Nn \1_ofile_iow { \usepackage{xparse} }
\iow_now:Nn \1_ofile_iow { \def\sizeoption{#2} }
\iow_now:Nn \1_ofile_iow { \input }
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\iow_now:Nx \1_ofile_iow { \iow_char:N \{ \jobname-body.tex \iow_char:N \}
- }

\iow_close:N \1_ofile_iow

}
\seq_mapthread_function:NNN \1_tmpa_seq \1_tmpb_seq \gen_files:nn

\ExplSyntaxOff
HE2 AAZ gl S THEo)7he= 2otk AA=Z o] #2o] ot =1l UH esg008-9pt. texolz}

Sol hsoi A} 1 g2 chat 2ol Hof Stk

\documentclass [9pt]{memoir}

\usepackage {xparse}

\def \sizeoption {nine}

\input

{esg008-body.tex}

o]Zlo] §Jo] FE7} o] w5}l QI Ho|t},
o]& m}2lo] 9,10, 11, 1201 thate] W] 7§ A AL QA Bct. T o] Y88 915) Holat,

o|A| o] o} &2 HutdsHA| 5kx}F. AA] B \writel8E ©]-85lod,

THA] 2351 9 o] Zio] AR &2 §3H2 7k Al 9B 7t o] E]A] 51 ™ - -shell-escape 3410] HHEA]
gastct, ool v ZfojB g,

\ExplSyntaxOn
\cs_new:Npn \compile_all:nn #1 #2
{
\exp_args:No \file_if_exist:nF { \jobname-#1-#2.txt }
{
\sys_shell now:x { xelatex~\jobname-#1.tex }
}

}

\seq_mapthread_function:NNN \1_tmpa_seq \1_tmpb_seq \compile_all:nn
\ExplSyntaxOff

o] %7 st EZlc}. o174+ \ jobnameolehs mj 227} §17] wlojl 0|2 WA 2g5ko] shell 2 Hujo]of
sk 284 \sys_shell_now: xS AM&-3ict.

o] Z+2+o] texo] HutA =T A oAt esg0@8-9pt-nine. txteh= whA o] AU Qlojof gt o
o] vl 7H A 7]= At

o] ool g EejSo|d Hr}. o] A 5L 3t Z4] 918 0] 87} @l 1 A=t} 2lojof & 7)) clistE A A 5=
Zo|B & th3a} Zo] 5tof Shol gjojEojA] EE vHET

\protected\def\newlinehline{ \tabularnewline \hline }

\ExplSyntaxOn

\file_if_exist_input:
\file_if_exist_input:
\file_if_exist_input:
\file_if_exist_input:

{ \jobname-9pt-nine.txt }
{ \jobname-10pt-ten.txt }
{ \jobname-1lpt-eleven.txt }
{ \jobname-12pt-twelve.txt }

5 3 3 O

\seq_set_from_clist:Nn \1_fontcmd_seq { miniscule, tiny, scriptsize, small,
-~ normalsize, large, Large, LARGE, huge, Huge, HUGE }
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\int_zero:N \1_tmpa_int
\tl_clear:N \1_tmpa_t1

\seq_map_inline:Nn \1_fontcmd_seq
{
\int_incxr:N \1_tmpa_int
\tl_put_right:Nn \1_tmpa_t1l
{
\texttt{ \bs #1} \c_alignment_token
}

\clist_pop:NN \1_nine_clist \1_tmpb_tl
\tl_put_right:Nx \1_tmpa_t1l
{
\1_tmpb_tl &
}

\clist_pop:NN \1_ten_clist \1_tmpb_t1
\tl_put_right:Nx \1_tmpa_t1l
{
\1_tmpb_tl &
}

\clist_pop:NN \1_eleven_clist \1_tmpb_tl
\tl_put_right:Nx \1_tmpa_t1l
{
\1_tmpb_tl &
}

\clist_pop:NN \1_twelve_clist \1_tmpb_tl
\tl_put_right:Nx \1_tmpa_t1l
{
\1_tmpb_t1 \newlinehline
}
}

\begin{tabular}{r|r|r|x|r }

\hline

font~size~command & 9pt & 10pt & 11lpt & 12pt \\ \hline
\1_tmpa_tl

\end{tabular}

\ExplSyntaxOff

font size command Ipt 10pt 11pt 12pt
\miniscule 5.0pt 5.0pt 6.0pt 7.0pt
\tiny 5.0pt 6.0pt 7.0pt 8.0pt
\scriptsize 6.0pt 7.0pt 8.0pt 9.0pt
\small 8.0pt 9.0pt | 10.0pt | 10.95pt
\normalsize 9.0pt | 10.0pt | 10.95pt | 12.0pt
\large | 10.0pt | 10.95pt | 12.0pt | 14.4pt
\Large | 10.95pt | 12.0pt | 14.4pt | 17.28pt
\LARGE | 12.0pt | 14.4pt | 17.28pt | 20.74pt
\huge | 14.4pt | 17.28pt | 20.74pt | 24.88pt

\Huge | 17.28pt | 20.74pt | 24.88pt | 24.88pt

\HUGE | 20.74pt | 24.88pt | 24.88pt | 24.88pt

J

o
=

Y7 = Yote A0S A7 fet. RiH A8 A o= Az i ZHubd ypg oA 9] 2
5 L

2 Az}
e o9 x| ek}, ofe) W AntAshof s BN L AntAY wotet o= Zut

/;‘__]

o 1o m9

ol
2L

£ & Fol= YO 2 esg08-9pt-nine. txt7} QoW AU E 2= HH

tlo
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A g Wiol A7) siet. (9] oAlollA 23 A Fek. of 7| A= hes] mhd o] EAfof Hut A A AT
\file_compare_timestamp:nTFE o|&3dlo] o} o] M7 o B E A|Ast= A= 7}s3ltt.)

T2y gub o 2 W5AHH shell escape & TFHE T2 T2 E of 1 latex Aode] A4S REas AL
Zcta 9s17] ojF ot 2Rk Aubd 342 batch process® TFE+= Zlo] &4 G820t} MakefileZ
o]-85}A ararag o]-&otA U Aot A= v x| Autd 2 Ee)= WS st

o] ME-2 stoj7t o] FA| =] 7] = Ftrh= S HojF7] 9t oflojtt.

14. BTEX EF 2212 article B (oneside) T (onecolumn) EA0| 4] £4] 82] §Alo]
letterpaper, ad4paper, abpaper, b5paperd mf ZtZ} paperwidth, paperheight, textwidth
7t B A A= o] A=A ZARSHLL o] & & 7l e] B2 UEfjo] Holgh, TA] ©9l= mmE gt
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ohS 223 -2 Excel T+ (sample. x1sx) o] {ltt. o] T -& KIEX &40 5°19HA] tabular 2
J2]31, \ShVal{B}{2}e}tal 5} B2 A o] 7kl 2645 £ 35H= P \Shvals 2/dstoiet.

(] [ ] Aad s i} sample
& M9 =71 Holx oot 4 HoE HE =27 AUEF

B1 . ERUFEA)

2AMY SEotm e A) (B7HEA)
ot = E 264 3326
=FE 13 347
ik g 6.5 95.9
QI El 73 77.8
QIALE 138 189.6
e a 35 246
S| A &

0 N wv A w2

Sheetl

33 csv IO

AT EAE X273 (Excel, LibreOffice Calc, etc.) & 1L7-2] LI} BE0] csv (comma-separated
version) 2H= HIAE g Ao] upd ZEiS Q)11 & 4= QT}. csvi plain text HP o] B = 0] 5 0]-85}0f Excel
dlolE & A2+ At

ool T2 o] 0.2 A MelshE AT 4 = BA Foll CSVF ULk 7| & B 4
()OIt EL “Hoz Relg SlAE’E Hestol . txt2 A4 4 QLT o AE | v HHO 2
2T}, LibreOffice Calc csv A7 Al ol 22|25 A Eish= FA o] 312 Aot

2= x1sx2csvete FEHEHE ARESHY gtk o] 22t o] shof A 4= Ut pip2 HZ
gr= Y2 FH =4 pythont pipo] A x| =] o] Jlojof gtrt.

pip install xlsx2csv
QBE 18.0404
sudo apt install xlsx2csv

2 59ld 7]ojo] 9},
o Bejag ROOR S £ cvebl oSS HE UG 2] WAL YA WX Aol A

AEL 7S E Bo| slok Gt ks BAE Fol 4ot Sol UTkA 1AL I Relxjet 725

fall 25 {, } 2 FolFe HARR 42 Zslok sh7] wWiZolt.

Qe ElAE o) 4B AL HE S SHeT B 2 FRakE 2ol 220 2 HL dlist2 7

A g 4 912 Ao]7] wiZoltt.

o BelA1E tab BAF(\t) 2 S M E 9k o] A MATE H o]

olek L TSVEl 27| hit] 2L oj5] covol B I AR T

L o E
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x1sx2csv sample.xlsx sample.csv
x1lsx2csv -d tab sample.xlsx sample.csv

Q)
=

e JiEz Feld gd g, ol tab 2 &2 Fejd 1}
B2 Ba)sto] sample.csvE o] EoH

Stand stable here ||

\verbatiminput{sample.csv}

NG, HIUSE (YA, GIH(EA)

OAIEIE!, 26.4,332.6
=54,13,35

MAtz2|El 6.5,95.
Qld7HWEl 7.3,77.
QIAtE!, 13.8,189.6
HE22|E,3.5,24.6
3|AEl,13.6,136.1

9
8

3 B,

\protected\def\newlinehline { \tabularnewline \hline
\ExplSyntaxOn

\ioxr_new:N \1_xls_ior

\ior_open:Nn \1_xl1s_ior { sample.csv }

\tl_clear:N \1_tmpb_t1

\ior_str_map_inline:Nn \1_x1s_ior

{
\tl_set:Nn \1_tmpa_t1l { #1 }
\tl_replace_all:Nnn \1_tmpa_t1 {, } { & }
\regex_replace_all:nnN { $ } { \c{newlinehline }
\tl_put_right:Nx \1_tmpb_t1 { \1_tmpa_tl }

}

\ior_close:N \1_xls_ior

\begin{tabular}{|c|c|c|}

\hline
\1_tmpb_tl
\end{tabular}
\ExplSyntaxOff
Ay AR (A | H7F(EAD)
nHAY € 26.4 332.6
=5 13 35
AR 6.5 95.9
QERES) 7.3 77.8
QIATE] 13.8 189.6
A e g 3.5 24.6
SIAE 13.6 136.1

}

} \1_tmpa_tl

J

7]t ZAE &

= (&)7h gtk (3) 7+
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\ior_str_...o =& 9lo|2 o]f=o|d 7] o7 mlojl= KIRXo] 29H517| 42 &A= (#, 1, _ % 5)
o] gE| o] Q& 7HsAdo] i 7] wj&olct. o] EAHES o2 glo] A2t | string 02 gloj =
Zlo] £t} & string O 2 ¢l0] @ TpX Wi o] & E o] QS wj o]l o] A=z k=t

33.2 csvo Al 2

B2 Alo] ZFS o o7 3t} of 7| A] AH7L3H50}0}: gt 71e

@ dlojg HAQ] ZF 8-S st clistol] Yol 5+ 1 mHA cliste] n A itemS S 5h= WA

@ =} my7HA| 2 017}A1 3 3o nHA item S E25H= W

E 7hed ol o] &8 o|Zl 1} ot= Ao}, 98] 2| F A E 3} o] o] H HA] %= csve] A=
oj® Zo|& ¥ o] AU A9t o] ofF W2 tableo]2tH I B EE clisto]] Y& AL Hlg&Fo|th =

EX Ao grs dotl= Ho] Aot 213 S EHL UL F 23| clistol] A8l 22 o] T &0
o9 2% Qojet dfekel 058 L 2= 9L Holtt
o2l YrHA] 52 2ol sbal o o ShbE At WO B sl

\ExplSyntaxOn
\int_new:N \1_col_int
\int_new:N \1_row_int
\NewDocumentCommand \Shval { m m }
{ \int_set:Nn \1_col_int { \int_from_alph:n { #1 } }
\int_set:Nn \1_row_int { #2 }
\ior_open:Nn \1_x1s_ior { sample.csv }
\int_zero:N \1_tmpa_int
\ior_str_map_inline:Nn \1_x1s_iorx
{ \int_incr:N \1_tmpa_int
\int_compare:nT { \1_tmpa_int == \1_row_int }
{ \tl_set:Nn \1_mthline_t1 { ##1 }
\ior_map_break:
}
}
\ior_close:N \1_xls_ijor
\seq_set_from_clist:NN \1_a_seq \1_mthline_tl
\seq_item:Nn \1_a_seq { \1l_col_int }
iExplSyntaxOff
\Shval{B}{4}
s
oMol 7} -2 BT Zk7ke] seqel] Wol Btk
\ExplSyntaxOn
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\NewDocumentCommand \ShVal { m m }
{
\ior_open:Nn \1_x1s_ior { sample.csv }
\int_zero:N \1_row_int
\ior_str map_inline:Nn \1_x1s_iox
{
\int_incr:N \1_row_int
\seq_set_from_clist:cn { 1_ \int_to_roman:n { \1_row_int } _ seq }
{ ##1 }
}
\ior _close:N \1_xls_ijor
\seq_if_exist:NT \1_i_seq { \int_set:Nn \1_col_int { \seq_count:N
- \l_i_seq } }
\seq_item:cn { 1_ \int_to_roman:n { #2 } _ seq }
{ \int_from_alph:n { #1 } }
\c_space_token (
\ (
\int_use:N \1_row_int \times \int_use:N \1_col_int
\)
)
}
\ExplSyntaxOff
\Shval{C}{2}
332.6 (8 x3)

ool A& Zxﬂﬂu% -2 \ShValo| 28] U \1_col_int2} \1_row_int”} o] table] Yz} 3§2]
42 BWst QI Zolt), 289 B Qtol] HojH gt} o] int H4E AFRSlA] W] 17} fat Ho
HAE Hlojub=A] AAlsto] o] X2 & & 4= qlct.

a2)3 #oA & A2 \tl_set:Nni Zo] \seq_set_. .. T4k Tk sl seq7t new Hof A gEo
M=z RHEa AAslErt. Yok 22 FEoA \seq_new:NE LYol sfjof st A= A& Lol
Zo|ct.

mlo rE

33.3 csve} BTEX

KX 3 7] A] 7h ] csvE = A2 o33 22 Zo] t}: csvsimple, datatool, pgfplotstable.
o] F csvi Rt ofg} Ay A ARl Hlo|EH|olA T35 A F5tH = ok % B 7] X] 7} datatoolo] i

pgfplotstable2 csvE table 2 18]3L o] E3lE|o] 9 om Yuk& el ojn|o| A csvE HAsHA ThEs
o= csvsimpleo] £thal 2o},
o] HIAES|E thE csvE expl3E ThE= 22 ¢ 4t} Zo] 3jj7] x| of| 9] &5}A] = 7hehah 2kl o

AnhEx] s 4 92 Aol
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[No. 9] Pack your Package H 2 o

Aol ZH4J3 \Dialk Bedo] YSich. 0|2 wiE s 5t $8 02 WhSof Holet.

34 Packages

LTpX2 #13 vlE ) class @} package S EA| Htt. class= &4 ollA] © stuet 21 4= Q141 o} 7%=
oA 7HE used 4= JTHIL 5T

Zpalo] 25 expld WS TFE AFEE AFRE 4= A 5t o] 2 w7 2| £ H)Zstojof heh. Zo]
Hi Z}A] et HHE AFS-Shs I EES HobA] 7]Q1A 72| 2 vhEol &= At Eo| Bt

) 7] A 2= 70 g2 WIEX 2014 A2 = H A o]t} Leslie Lamport7}F ¥HE KIpXoll= SeiA%} o 7] %] 9
T-o] ATt LEjA

\documentstyle[a4, fancyheadings,psfig] {article}

2 BEAE A= 28 article. sty9l ad. sty, fancyheadings.sty 52 82 2
FAo]ith. a28{ttY 549, FE9| F&5 T A4S ZA7F 257 A&l o] & s 25}
AsiA Sefaet w7| 2] & 2ot gk 2ol

Zefj2of tigh o]o7]= thE StollA sH7] = SEAL of 7] M= sl 7| A RE A AT

Expl3 Altjol] &4 oj7] A= 24| & F/FEZ T2 sttbe A34 Q0 BIEX 2, oi7]A]0] 2L th& st
“Expl Package” 2= Zo|th. A0S B2HH F Atolol] 2 X}o]= QAT Expl Package+ IATEX 2, 17|
A7} 7FR) 2] Eohe 2 7HA] &4 T 7FA AL QUt}. 2]+ Expl Package©l| thal|l A9k o} & Z1 0] 1 IMTRX 2,
i 7] 2] 2Hg ol sl A= o BekA| b AJZtol ARt o2l ® 7HA| & | A5l

oL |o

34.1 BIEX 2, 7)Aol gt ¥ 71

sty b Fi7]A] A2 sty Y-S 2

o]
A

rr

t}. o] & FA ol E2& wl= 24 preamblecl| T 2 4~

[ \usepackage[<options>]{<name>}

—

olgt= 24 £t

\RequirePackagezt= &4 & 7Ht & 4 Sl 0|42 F= W7| 2] AZAE gt P 2= A
\usepackage”} \documentclass H o|%o] & 4 ke AgHS Ut Zolth. o] FP S AREA}
AH8-81A] Z5tA gt o]-f-= \documentclass ool 2= FEFo| FEiA A=t FET wof o] & 2
o 582 AR Aol A 2718 4 917 Wl Eo 2 A, AAFA Q) IATEX 2ol A= o] S 2] gk
\usepackage+ sl H7] A& B2 E0lHA tha1} 22 LS F7HE Stk (1) W71 A& 555to] o]
7o wj7) 2|7} E B Hoj o]2 RAIE 4 917 3t} (2) W)X S B 2] Mol \makeatletters
Tl w7 2] 22717k 2 Aol \makeatotherE A lgtth.

712 9] identity oS 5o simpletest.styzh= mtQo] Ikl iz}, o] WA Y 2 Lol HE

g3t 22 = o] e B 4 ik
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\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{simpletest}[2019/07/14 version 1]

A £2] \NeedsTeXFormat{LaTeX2e}+ °]Z o] KX 2, TH7| AU o u|gte}. IKTEX 2.7t ob'd uf ofj 2
HAIZ & Sttt A2 KIEX HA o] RA A IEX 2,2HA AHA o] A}lo] ¥ F e gle ule Wil Aot
A kot AFEEE AU QAR ARESHE Aol &= Zo] Fot

\ProvidesPackage o] S5t} 0|72 KIRX Al&F oA o] 57| 2] 9] ofo|dlE g & AL ot=
AE-S gttt o] 7het S A2 “oi7| x| 9] o] 7 u “GA” T 7FA| o]t} o 7] A A AE “fj7]#] 0] F70]
Aot 1 oj7| A& S5 2Y5HA| @t T “EA @A oMol 2 H s 7] A] ot 2 2 shA] T
Ao 2 HidE & 4 et ofF S ol A1t

7HE ok ZpA 9 o] F1f o 7] 2|7 A AgH o] Fo] tHE w7} T}, o] W= ITpXo] o] 7| A& 2ET o
"7} o)dsttts HIA A E 2&0l BT} 54 ol 2 ol/do] = A2 ofYA|RE of| 2{H|A| 2| 7} E3f 5k
5 290 27t A 7Hs AT Qe B R o] 52 YA|A[A Folof T Aot

rlr oft 1

FolREA & AArSHE T7]A| O 2 \ProcessOptions 72| Higo] ALEE ). FAo] AEE]
Qe wf 1 Mol whet ofd F2HS HE A7 HF o2 17| 2] WRe] EAolct,
\PassOptionsToPackagezl= &2 o]ZFof \usepackaged 72 o] £9] ufj7]x]oj| A n]g] Az
A d7)ete geolth

7129 FA 7)Ao FHL2 BefjZl holl dE= E2|H Y AER Rojgith ofH FAdo] w7] x| of 7

dxete= o cldol= BRX T 7| A17F 5 . dtx@ . ins whd 2 v Z =i}, o] /2 of2| & 2ol x| ak
20| YokE L7t A= Yota] oA H7IRt 2tes] Astal AUt} | dtx (Documented IATEX)
ZW2 code?t documentZ SHtE A ub ot} cwebo] IRF T2 2R dojol thsiA F2f5h=
‘oA T2 Sol (dtxe BEXe] 2oty m2ayolztal & 4= ok L dtx EA =R E
code 2Rt FHU7] 91314 . ins2hE docstrip T2 A &3t} latex2 . insoll A-§sto] ZupdstH
codeol] 3G St= F-2o] e (F2 .sty) 2 ZU3 . dtx Akl tis A latexS A-&5FH “EA"7}
Aot = o] Y2t

o] o] WAl o] ATHH Scott Pakin®] “An Introduction to writing . ins and .dtx files”2H= 2 (TUGH
boat19:2 (2008) )} docstrip 37| 2] 2A & Falstet. 92  styE . dtx2 Fe A7 bhFA = &3l

o).

342 7R E TE7] Ao

171215 F A Hol = o} 22 Zo] FH|E o] Qlojof gttt 227} dummy k= o] &2 w72 &
UE7|2 5l

(1) si7]1A 2 2448 ot ZHA. dummy . sty.

(2) 1A AFEQHY BA. Holm= B o] £AQ} pdf7t E7 A|FE ojof et dummy-doc. tex,
dummy -doc. pdf. texdoco] o] £A1E 417 Zrofof stEE 7] 2] 2HA| 9] o] B2 YXAIA F=
Aol F1 £ -doco| = H 7t 58t 7|2 Al&ARe] Aol A Aol 71 AR Lol
TAE TFEE Aot 22y AR 4171 gle T71A = 615 ob Aol = &1t glth. 2 1
2ef|7]. wrek #A7F S 09 o whe] & o] &t QI O AL A FolA A4 Zutd
sto] 5L EAE A2 4 A alfok Stk oldoll= T 7] 2] BAjol “TLA”E AFAIS] Al estleTl
(dtx EA19] FA% & sdo] Y57} El= A S4boll gIglth) ol A2 7N tol| Al mie- F 2.3
dEoltt. 22y 9 st A2 AMg Aol Al H sk AR R Y Zo|t}. o] Ato|gt: FARE
Uh5 o] Fojof §hrt,

i
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(3) AZE. KX ®7] A= E5 LPPLo|2h= copyright 2 BT, A2 H A= HEEA] E7]+= A o]
<t}

(4) AT A, ToF 7)) 5 9124 o|Al7} YUk AFAlo] ZAet FEof Aol AU FAS
Jolrofet. o] TES of o] BFOE A FHolFx| ol £487H5F FFo| H3 AR Aeo]

Entq 27b55p B Zolet. o] F42 w7)x) T Qo] £AE 02 Mol

34.3 Expl Package

Expl Package 9] Identity Expl H7| %= H#] th-S} ZHo] A|ZHte}, expl3 7| A& WA 2E3]7)
2ol \NeedsTeXFormat{LaTex2e} &2 g}Qle &4 Q3}t}.

s )

\RequirePackage{expl3}
\ProvidesExplPackage
{dummy }
{2017/02/13}
{0.001}
{a dummy package for learning expl3 programming}

J

\ProvidesExplPackage B2 Ul 719] Q1AL Zh=th. @ 5j7]2| 2] o] &, @ @&, ® A, @ mf7]#]
.

o] Jolo] B2l 5 11 o] SR e st 342 o] L71A] expl syntax AEI7F Hek = \ExplSyntaxOnz}
\ExplSyntax0ff& Hx 2 2|%s}#| grot= H},

(Expl Package”} otd IKIpX 2, B 7] X0l A= \RequirePackage{expl3,xparse}& A A5tal L}A]
expl3 ZEZ \ExplSyntax0Oni} \ExplSyntax0ff Ato]oj] gojof Siet.)

Expl Package®] 4 AAE KIpX2, #7|A] AZte] 7} oj 22 M2 F4S A gst= Aot B
5 1t ol 2 FojX] = FAojof o|BAE T = AT KX 2. 7F HEot A HH 97} gobxl
<key> = <value> ¥-E A 2lst= Zlo] A do|d=d 22ittE Y keyvaloly xkeyvalely st= &3¢
st7)gket 27F m 7| 2| 7F Q7= = 28 Aol Y| Zlojt.

expl3& A of 5= o] 7 5] St7t o]~ <key> = <wvalue> FAS HFU 2HHSHA A 2l 4= Qloh= Aot}
13keys2ect= T 7] 2]+= expl3 2] keys Ho|E| & 1j7] 2| 2] 0= AFES 4= QA RhEol &t U3 B7&
B}

\RequirePackage{13keys2e}

\keys_define:nn { dummymain }

{

clear .bool_set:N = \g_clear_bool,
print .tl_set:N = \g_print_t1
}

\ProcessKeysOptions { dummymain }

. J

o] Zo] H¥}. o]
\usepackage[print={Please Help Me}]{dummy}

2kal 5hE o] mf 7] 2] W Roll A \g_print_t19] gto] F=oixl EArdo] & Aol
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344 7R B/ AA: esgdwalk T 7] A

ol A7] TIAE THE7I= SHATHH 1L o] F-& A ofFrofof Fhtt. A2t Q) 7ol| Ao} #Ha 7heskal 7]
oJ5t7] 42 w7 A] o] & B ol &= X‘J—“’“Xl“}-‘ﬂ‘ﬁi o 01%9— ou] o WS Aol EFglolA]
A 2 A 2Dt A] Fot. £3] AREAF B H| o] A s EE 0L YR 34 9] o] B o 9] =77}t
oln] N Zo] FAT Fr g2 7ttt o] o g sfFH ek 3}‘1} Ul 5 &4 o] &2 E5] ojfol A=
TEEHA FEE 28| T Zo] o 287} B H o] A g o] -2 7HHs] \walko]uy \dwalko|2tal
o] 57| A2l olf= 7171l Aet. H i3t FHIF Zlo] tEAE Alo]22= \DWalko| U Zlo|tt. ozt
\randomwalk o] £ 0| §& +w7F A-RAS7E A A] ka7 TAA 2= W 7] A = ohFel = A
Ao Aok “ai 2757 2 ok o]/l 42 & aefshofof jict

Za & olobZ| AT Lup H7MA] (e AFE) TX2 2 245 TEAlE 252 AP7] AL o &
\def\v#1{\vec{#1}} o] Ao 2 s = 37} & L @At 21 A E Jropa] HYst
Aol 7ol Al o] 212 T 4= glo] AFUe A, \vi ¢ o 2o l %ETEX <l Zojtt. o
\defsljH{ 2™ ojx|et= ERl7l? A7t F & o]/4de] YilE Hobi e dolA ol A
TE2 Yo FES doFith KEX2, O|FZ AEA= preambleoﬂfﬂ \def EH/\\_l \newcommand%
2etal APA G2 E o= & e 24 @ AEol Boh A2 “dEo] ojn] e whE Ea 4%
H G2 A= THEo] 222 e’ = Zlo|,

7] 2] 9] o] &2 B 7Ih 22 o] &2 Ui dojH = etst7| miFo|tt. 28 Ed2 8.3 A|gho] U=
AL ofH ARk,

Sha A 2F2} o] -2 ol 2ol = WA o] R o] R34 o] =t CTANC| A 2Ht X 28] 1l 7] %] o] Fofl
“Z47] ol & AZAHE &0l A YEP AL Skl ik, AN Hobi = TR ] ojtfof 2= EXRIA] 7] oA
sh= ¥dolql7] W&l Zsict.

Alg A&l 2 sk 3 7] 2] 9] o] 2 esgdwalk 22 5t 3l 5h=t] 9]9] 7|Fo] BHFo]EH ool &
esgif= HH-L #E& w)7|A 2 v xote o wll= S22 g ol oby2kal shalth

=
=

T
ar

10 rui fr rg

_I_4
olv
r*J rlr

v_

rlo

A& B 2 BE o] 930l o] mAo] o) 5T AU, HAH U 7|et AR (2 ALY 5)
£ 24RO 2 7|Ss)Ech thau} 2ol AlAsit,

% file: “esgdwalk.sty’
% (c) 2019 Nova de Hi.
% A short sample package for Expl3 Study Group of KTUG

% ======= |PPL =======

% This work may be distributed and/or modified under the

% conditions of the LaTeX Project Public License, either version 1.3
% of this license or (at your option) any later version.

% The latest version of this license is in

%  http://www.latex-project.org/lppl.txt

% and version 1.3 or later is part of all distributions of LaTeX

% version 2005/12/01 or later.

% This work has the LPPL maintenance status "maintained'.

% The Current Maintainer of this work is Nova de Hi.

\. J

o} 7| M= eto] IAE LPPLE $=d, Y$ttH GPLo|U BSD Lisencel} Creative Commons License 5
ZHE S 4= Qlot. of ™ A 0 2 ALF (proprietary) & A5t WQSHH E5 Wi AR HEE £ 5
AZAA].
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Expl Package A1 th-Z3} ZHo] A3t} expl3E requiredt= A A2 912 4 vl 2 o3 d§of S
u] %] 211 Zojo} 5}=d| \ProvidesExplPackage A1910] 7] A7}A] &= expl syntax7} oF2] ohl 2
o|7]& go] T/ “QE5tR] gF2 Ano| A7} S0l 4= Q7] wjZo|t}. tjREEe e E A4 gloy

&2 o|YH SorE 2 FHA,

\RequirePackage{expl3, xparse, 13keys2e}
\ProvidesExplPackage

{ esgdwalk }

{ 2019/08/03 }

{1.0}

{ a sample expl3 package }

r
.

[¢]

] Ad1o] 912 o] ZHE HEE \ExplSyntaxOn o Qlc}.

4 371A] o] WA S fI5te] RE=A] B R3H 7| S 2 =S

\RequirePackage{tikz}
\RequirePackage{esgutil}

o 790l esgutiloleti m7] X7} viERS] W g W7) A7} o B o] olrfol A WS 4 QLA
st ob @l (% 2o] EA7H Qi 7o) Sl Zksted HlZstolof G},

249 A7 A4S =Tt FojEA} [color=blue]gt= 49 34 HlolSojA] M o] MAS 2T
=

J

%%% package options
\keys_define:nn { dwalkpackage }
{
color .tl_set:N = \g_coloropt_tl
}

\ProcessKeysOptions { dwalkpackage }

J

o|A| T7]A] 42 \g_coloropt_tlZ Hol&r} C]ZE MAS 27 A0 \ProcessKeysOptions
3 o]Hoj \keys_set:nn 3|l =H & Zlojch

el IE  esqg@06°]A] ojn] YHEo] B \DWalk T =5 It 2 7P W o} 7 7|0l & keys A 2)7}
Qe P JAAE Zrof+= key & module = dwalk S 2 53T}, o]Zio] mj7] 2] 9] A4S whol2 7]
23t keys 2] moduled} Getof & Zojrt,

w9l T == HR3 esgdwalk.styQ] A4 T2 FTstoiat, o] Hol PEl TofZ o] whx] AAF
FEgk F71ski

m}ed o] upA|gke]l \endinputS FoiA ot o] Y2 I Fr.

A A o] Hi7| A7 AFE AL A AL E S wff ARG Ab= wi7| 2] Q] FEE H= Zlo] ot AT A E
dstct, BA4E 78]t ThEol B2} esgdwalk-doc. texd}t esgdwalk-doc. pdf7}t &Afo] siigst
c}.
o] 717}A] =W o} & Zlojt}, o] Al 7He] I} esgdwalk.sty, esgdwalk-doc. {tex,pdf}E 5}
AEud = FoA] vjZ3tet,

\usepackage[color=red!30!violet] {esgdwalk}Z preamble°l| F+I \DWalk H&d A&
ATt
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\DWalk{angle=82, forward=0.02+0.02,walk=100}
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‘ v r\ \‘
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/ll

\

M

) 7]z o] Wl E  IATEX D7) R = CTANS 55to] Hj2E it} z}4lo] 2HdSh | 7] 2| 71 of 2] Aol Al &27}
A W7} glom AL oS- (W 4, Hd|o] E) of X4l o] ATHH CTANO| 2 Esto & £}
St=A Aol 9= 117] 2| &2 KTUG Private Repository & &oto] Hi 2 =& it}

Al G7HA] ZHLl o] 2 g gt el e Foll A ol E= A& 2ot AHl 9] o] &5 =i Al wj7] skl
o] & KTUG Wiki9] “Expl3 Study Group” m|o]z|of] YR =35}ofzt,
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