of| A| = - = expL3
ojejxmel e AEbr] 1§
2019/08/10, 2020/09/16. version 2.1

o EAjoll Fatol

Sh=elsls] o ShFela-gxt 18 9] 50 24 2019 79 ~8 U7 WY E “Expl3 AE|T] 1&7 oA ZH7
St 2tg mgolth AtgE “olAl”, “7e]”, “ALEAl”, “ %%Zﬂ et s, “EAol Wk IUMET 2
o|ZojA o I/ AT E 1 7t oAet o] 9 ALHEA HES xgsit.

2019 11¢¥ o] % Expl30] BIEX Z ol e = 2ol A |7 E F&0] 9lof; 2020 2ol 3id F&
T WS 2T 20201 9€ o 2 H expl3 S BFY 5o o 1R

No. 1] Hello, world 1
ASEA AGTF A . . . 4
No. 2] Ready, Set, Go 7
[ new,set, map, usd . . . . . . . . e e e e 7
D AL B A1 A L 10
A (expansion) Q] Z1Z . . L 17

4 BIAEC AE| L 20
No. 3] Merry-Go-Round 22

5 Shol TR A xil .............................................. 22
6 HJ%EIE ................................................... 24

b ® A 24

.2 while,until . . . . . . . .. e e e 25

6.3 AHA AL . . 28

6.4 ZAZAARE caseT| . . .. 29

7 4o Od/tﬂ ................................................ 33
A 34
No. 4] Flame of Passion 36
D A L, 36
10 csgl' QAL BN . . . 40
11 A FSE70 . 41
12 TikZE expld . . . o o 48
No. 5] Dim and Dimmer 51
13 TpX2] dimension¥t expl32] dim o] € E]'?Jl ............................. 51
14 TEXQ 7MW L 58




No. 6] The Golden Key
15 prop ZAFE &, property Hst . . . o o v oot e
16 keys AFS | . . . . L

No. 100] Special Course 1

17 \USE:IQ . . . e e e e e
18 weird ?_]Z]'_aél ................................................
19 QLRE 2 . o
D0 ZFREZNC] QIZH . L
D1 modulo AAMTF ZZAA
D2 mapTF space tOKeN . . . o o o e

No. 7] Cat in a Box

212 Ad)

No. 101] Sands of the Ganges

P4 seq, tl, (big)inf . . . . . . . . e e e e e e e e e e e e
4.1 bigintegery . . . . . . . L e e e e e e e e e e e e
042 BAAS A  seqoll B71. . . oo

D43 EF

D44 BUAa2UESIEA] L
RO Permutation . . . . . . . . L e e e e e
D51 for B0 23| .
252 AT .
£o.0 Heap Algorithm . . . . . . . . . . . . e

|g6 7]’}‘3% ...................................................

No. 201] 99 bottles of beer

No. 8] Stand stable here

BB . . o o o oo o oo e
D8.1 aux, toc, lot, lof2h=Thl . . .
D82 verbatimOlZF= 71 . . . .
D83 example 37 AAIS ofolt]o] . ...
8.4 inputd} inm ...........................................
oo verbatiminpuf . . . . ... ...

P8.6 RAR SN . . . ...
P9 QB mbololl A7
D9.1 stream} ﬁld ............................................
9.2 filecontents %ﬂ ..........................................
293 memoir® file TH T . . L L

|@0 expl32] fild ................................................

62
62
66

72
72
74
76
77
80
81

86
87
101

102
102
102
104
108
110
112
112
113
114
118
119

123



31 terminalTFshell . . . . o o o oo 137
B2 EE AFOIZ SM 138
33 esv I L 143
B3.1 I 7] . 144
33.2 esv AL B L 145
B33 VR BTEN .« o oo 146
No. 9] Pack your Package 148
BE TACKAZET - -« o o e e e e e e 148
341 WX 2 THZIAION CHEF R 7bA] Lo 148
342 TFIAS WS Kol ... 149
B4.3 ExplPackagd . . . . . . . . . . e 150
B4.4 TH7) 2] A AH: esedwalk 7N . ... 151




[No. 1] Hello, world H 2 o

43 : \hellocmd{world}
=

: Hello, world!

xparse xparse°l|A] Th3 H&-2 ojn| &l okl 7HY g}, vk ohg- i i o] FolE ohef= ZQIA] &
227t xparse A5 HFEA] &2 5hofof gt

e \NewDocumentCommand.

e \RenewDocumentCommand.

e \IfNoValueTF.

e \IfBooleanTF.

e 912+ Z|A|Z}: m, 0, O, s.

interface3.pdf ©] EA&= expl39] (A §-U3FL AT referenceo|th. FAF Aol FiL 2 s}
&t} texdoc interfaces.

rlr
P
o

ol#] Fol 7 BA| S Folu}.
\ExplSyntaxOn

\NewDocumentCommand \hellocmd { m }
{

Hello, ~ #1 !

}
\ExplSyntaxOff

. 7

\ExplSyntaxOn¥} \ExplSyntax0ffZ expl3 Qlo]2 F 3= REAS HASH}. o] B9 QlofA=

1. Ado]AE BE EAJHC
T _T el ARE ARITH(F, lettero|T}H).

= gloh7] J3llA %S & Eoll Eolof R =Ho

22 | glek. 1 ojAl Asol 22 g2 B4t
& Mol WEA] ~ (I 2 132 PAIHOZ A sFolof 3

F

[¢]

\hellocmd{world} 3 Hello, world!

ool keIt 2L FES HZhs R A,

~

\ExplSyntaxOn
\cs_new:Npn \hello_fn:n #1
{
Hello,~ #1 !
}




Hello, world |]

\NewDocumentCommand \hellocmd { m }

{
\hello_fn:n { #1 }
}
\ExplSyntaxOff
o] A&+ 74| Fo] o' ARJAE HHietA BolEot. #4] H& \hellocmd?} sh= €2 QIAHE skt
oA explB 2 A H “&H4" \hello_fn:noll §AF= Luks gttt AA|2 ojH 285 5h= A2 o]
7t Sk B = Zlolth. 22|y \begin{document} ©]%of \hello_fn:noj2t=HH= & 4= 37|

o &of] £ 3 \hellocmd= % 2}5}A] =31t
g 227} G AR QIabe W YupHlo 2 o] RojW B (E2Y) o]
e o 22 2] Atk

i
HQ
o)
u
ol
£

token list 7H 7|24 Q1 ZAtF oo}, M2 24 15 % shube] EF0 g 7heditt, EFHo|A BE £Ak=
a7 e 2

string EZ 1} 22| 7HE| L
wola A () = A ¢

7} 2% 12(other) 2 7F3H}, webA oj32+= 19 A2 Y

=
integer 3. 252 FHAAS dt= AdofollA 9] inte} v F-AFSHC
floating point . 2542 A4y, a7 1641291 A 4ot}
dimension TgX®] 2012t B 4224 T (sp, pt, mm, etc.) & EeHet.
skip TeX9] skip 4] 2 241 & o]4t2] dim o2 T4 Het.

keys <key> = <value> 4] 2] H|o|E].
of 7)ol vk 22 B AE P4 o] 2tz o] EATH

sequence expl3 £f-9] 2|AE 283 o|tt. o2 7]|9] ofo|’lS AL A thF7] 9|5 AL 2 stack X &
283 4 Qi

clist comma separated list. seq®] EE3t 424 2} ofo]dlo] |2 L RH ZAolr}. 7heksst seqetal
Ay ZkstH =t

property list key=value 34]9] 2] AEo|r},

ogtoll, file, regex, sys, quark, cs, box, coffin 5-2] AtE§ 0] T ATt 3] vtz A o|c}.

\cs_new:Npn \hello_fn:n #1

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

\cs_new:Npn2 A2 34 (cs) & A olotete WP 22 A 25 2Y Zo|B2 2 o] FH-g & HolFofof
Stet. o] Z}A|| 7t shte] gh4rolt}. N-2 control sequence, p+= parameter, n “S 23 2 SR EZF”
= 7kt o] QIAHY A[AJAbE Hi¢- o8t Al o dokE B e & gAR o # 7HA = s A FAL
n 7P @ol o]z Aot FEE 2 [l JdEH= EZE. {. .. 17 5t nojl siFRtt.

N st 7je] vja 25 71ejzict. oS E9 \1_tmpa_t1 A7} stuke] Nojch.



Hello, world |]

o, x, f, e AA] A4S 712 7]=tl expansion A= W50l A3 3| ot Ho}.
Vv st 7] i3 25 7te] 7| A gt O 32 2| S DSk o] otyzgt 1 F (value) & @A =T
ofojolc},

mHebA \t1_set:Nn2 11 Flof 3|2 g 7iof a2 of 3 7o) S22 W7t & Adg olidd 4 Aot
o] g4-9] oJml= no & FojA = EZE S Nolghe ma 2ol &35t Zolt}. FAs] N2 tl Ak2 o]
ojof gttt

ol Wj \1_tmpa_t1< oj@ HlolE| & A4 va2eld, o] S “¥ 4 2ka Fteh, M4t o AR FAA S
HAIsHE o] F. 12 017401 A 49 oJu]stl tmpa s IG5k o] Eo|H 112 tlo| g Ef¢lolch.

o] 50| tmpa?l AT} tmpbl Z-2 expl3 AFA|ol] A 2] H scratch 4ot} & o] M4 AI5HA] got
Hh2 AR 4= Qlth. A3 2] W= 13} gofl tisto] = 714 Rloj A B U] 7)7F 2} el o] e & A 2] & of
Ak ApAIREe] 45 THEHH \t]_new:No2 W5 A dsof & w7} .

9lo] FeojA EAl & \1_tmpa_t1S I AAE 1 9x|o| o] W40 Y& Axsitt, o]FA ot AL
“PEEArgel FRT A mAdy. a8 3 a7o] of o) whehgh ] S2oh Zlo] "k Aol fostet.
expl3+= AIZ Q1 vhehgh2 B =2 ZA)5}2] obal (webA =t 2 n)9f function©] obH ), A FAkA
ol® AS FH oz=u v E H2|shA| sttt 23], expl3ell return 2°] §lot.

8]

A H¥ Expl3 = 2HJ3h= control sequence S+ _(underscore) 2} : (colon) & Z3SIEE FA| F0f
o5 AH&& 4 glth. expl3 & o]-&dto] 23St & FA Soll AMHgo7] flote] TteE= a2 E
“B X 5 (document commands)” 23l B2}, A HH S 2SI == L olF= Zlo] xparseo| ™
expl3et W42 0 2 7| 2200k S},

AY ZALD input stream. TeXoA AejF+= EZ (F) = 717 E=E &0t

QA AN expld 2] D2 1§47 F4 (absorb) T Q1Ate] P4 g vle) A} Gz,
xparse?] QIz}E 2| A&} (m, o, §) & expl3 2] AAFY A A|Z}e} 7|53} B&lo] tf 20 82 S551H
o Hc},

o
g AAE F5to] A 28-S FHES A 9|3t expl3 o] HIAZ (Tlo|H) A
4 HolB & Ak = AR

¢l \begingroup°llA] \endgroupZIAl, & {olA] }7HA & 711Xt A (local) B4=E o] H ] Yol
AREfastet. Jejet dakglo] A AAlol f- &g M4E M A A (global) o] 2kl g,

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

2. A4 HAIZ \hellocmdS, Hole elzke] 3 22+ tlRALZ vio] H2stes
zbgatoleh,

3. \Hellocmd{world}

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




Hello, world (sol.) [}

R Aol Tahol
AR A2 Bhe o)tk WRol gy,

TeXah BTEXe) W wolsk Ab2 Solge w) AFAe 1 SFAE Besks HEH Py e
eyt

e )

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

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

\uppercases AME-E wi= 11 ol letter”} ofU ™ G317k QlEU T wEbA sj2 27} S0l Hoj o] &
s Folof skt Lo tigk o3t 22 mefo] Huh

7

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

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

D (ream)
UH BE o]Z o] m-> B3 5lo] IATEXol| A \MakeUppercaseE A3 F11 Ql&Uth \expandafters
A5 o 2 s 5= Zolgtar AJzbetd gyt

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

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

R, E YZ}eH T \MakeUppercasets shte] QlatE ko] 121 B ES Foluo] lonz,
Slok o] n]e] Helshd 9 2 glo] T & A ek AL =5 b B AYULh (\uppercaset
o Rol ElA] gtk the T AT Hlwstel BAITH

\MakeUppercase dream \\
\MakeUppercase{dream}

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




Hello, world (sol.) [}

expl3e] ¥ T o] A ZTF Hetol 3 2A1 Relshulo] Mejshs ol 4 gslo] d&Uc,
A A Reshe oA,

-

\ExplSyntaxOn

\tl_set:Nn \1_tmpa_tl { dream }

[ \tl_head:N \1_tmpa_tl ] ( \tl_tail:N \1_tmpa_t1l )
\ExplSyntaxOff

\tl_head:N3} \t1l_head:ng] x}o]of thslo] AZS| E A Q

\tl_head:n { dream }
\tl_head:N \1_tmpa_t1
\tl_head:n { \1_tmpa_t1 }

JelnE 3 2ol el 2a-L shstelw

\ExplSyntaxOn

\tl_set:Nn \1_tmpa_tl { dream }

\MakeUppercase { \tl_head:N \1_tmpa_t1l } ~(\tl_tail:N \1_tmpa_t1)
\ExplSyntaxOff

oo & Ert= AL & 4 &Uth \MakeUppercase: QIS WA 5= E & o] gt A<
A s

3h, explaol e thEAL ARALZ WBksHE 347} vla] 6] o] glsuTh

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

o] Al -2 o] Eol= nojati Eo} gxwk 7| o2 QIAbE WA s SHE A4sUYch 13
7] Wi 2ol o, x 59 E4Fol w2 glFUrhl ojgtoll \text_titlecase_first:nol2te Zlo] YA
AL S f701E T Aol 2 At =92 sz}

\ExplSyntaxOn 3

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

\tl_set:Nn \1_tmpa_t1l { cheolsu } \\ :

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

\ExplSyntax0ff ;
o] ollol 4] HEo] \text_... BH AxtFo] inolAuk QA2 BAY i mj AR o] Fo| = Uk
23E dsynh L olf= °l o] Aol thsto] \text_expandzts= o5 & ¥ AdYshy] diE
Yrt,

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 °":¥

5



Hello, world (sol.) [}

str_ g4 AA| case ¥ = \char_uppercase:NI} \str_uppercase:n°] § 15Uth char_
THO HE 2 expl3 U2 22 ARG E = 497t e e 34| A7dE Zlo] 9L, \str_uppercase:no]
EAIQME, o] AL F2 tf 321} T4 0] 59 caseoll A7MoF sH= 2 O E S gAYt} ol Hd,

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

oje} Zro] mja g o] Fo] Ao|AE HHE 4 lFYTh EFF £ ZAE S Hlwotd & ol caseE FAISHL
Hl w3 4> =2 5= \str_foldcase:n Z2 A A K
ol# Afgto] ofyatd \str_... A AF FHL I AHL
EAG o] Aol A5 EA4E Holl= \text_<upper|lower |title>case:no| 71 Aggyct.



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

: \foobox{Korea}

o) 2
=
2% [K[o]rTe[a]

1 new, set, map, use

expl32] B AE ZFEH t, clist, seqol| th3}od,

new A= A4S AATT o) A% e new’ B gt

set W0l M2 Zh2 Fgattt. (Y w4 tisiAl= gset.)

map HAE 7} g (item) O] thoto] x4 0 = of i A8 (function) & 24-8-3tT}.
use BAE WHLE S (expand) oto] A AEF o] It

A1 AR 2AEY (53] )2 \tl_new:N7F gloj= \t1l_set:NnT 4 @it} I2fuh \tl_set:Nno]
ofd ThE tl AR, E newstA] & HE 4= QlOHZ tmpa, tmpb7} oYL AR A} M4
o] 20 new = 2l 0] QF S}
Z3 2. \tl_use:N \1_tmpa_tl2 ojZlo] dH AEH | G AR = 72t \1_tmpa_t1y 237}
sty 22y xto]2bH \t1_use:No| 20| thd 1S & ¥ (o) A3tk Zolt). A&
o] o] & zto]7} gl g F= ohF A "ot
mapol= & 7HA] ¥o] ot Stub= inline©] il TFE ShLb= functions F 2+ WHAlojt), T3]

\fboxE B2t 7499e o2 59 ok} 2},
inline mapping;:

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

}
\tl_use:N \1_my_t1l

\. J

function mapping:

\cs_new:Npn \myfbox_fn:n #1
{

\fbox { #1 }
}

\tl _new:N \1_my_tl
\tl_set:Nn \1_my_t1l { We shall overcome }
\tl_map_function:NN \1_my_t1 \myfbox_fn:n
\tl _use:N \1_my_tl




Ready, Set, Go ||

14-9] 2] ] Stol) Soi7} ek #10] ob]et ##1o]

inline mapping©l|A] F2]& & o] =7} ct =
7] w0l nesting©] E 83+ AF&olA=

ru
off

n
©
o
o
i)
rlr
Y
o)
;1
(e}
X
ae]
%
rlr
B3
+H
+H
=
i
o
1o
E=3
ojN
!
o
el
ofo
_0|L
N
52

inline mapping< 27| EHs}}.
function mapping 2] 9= UAHE 37N
Zol2 B meby che 3t o] |2

\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®} seqE AFsNEAL

\ExplSyntaxOn !
\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 {,~}

\ExplSyntax0ff

cliste &5 FEA HER T AT seqe ¢ FASHTh L Al 5 FE2AHS HEEA] vl
ursof gt
=1 pg .

\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

seq°ll A setS 9J5to] \seq_set_split:NnnZ} \seq_set_from_clist:Nno| &5}A| 22Qlct,
seq®} clist+= 73t dbu stack 2 & &84 € 4= ot Zo] ToFAHH seq/clist+= THE 10]2] 2| AE]
7 f12 AER I H| okt clist®} seq] THE 8 7HsAd-2 o] o] A = Aol A ThEA| =t



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}

o3 HLsHe o] plainX2 2l & Y Aotk £t 927t 7 AL g ot

\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#1l\ofif}

fifo ... ofif 7|}& A= apx7Ez|Qld|, o] &’ B & o] 2} “TpXe] ne| 7”& A8t ot A4
2| A E ufjsgolet= A2 me A E ofF 4A AHSSHES Sl Aot

expl3ollAl= o] 2t “m A" & A A& 4+ g7k E& 7Hssttt ol AZ plainTgxell Hgko] o
PHSHA| 4 4= UEF quark Hlo|EJEFY 0] A o] =]o] Qlet. Gzt o] A5 & E8atA 2 d2 ¢l
Z 0] 2|9k of 7]of| 4] Al m] 4o} (low-level expl32]) ol & S0+l Tt}

.

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}

e \tl_clear:N @Al Y& 2F A2t o] A2 tl A& AHAlshs A= 2o
\tl_put_right:Nn n<QIz}e] W& AR t1o] H (2% o 2ojd=rt. ¥FH \tl_put_left:Nn
24 (EF) o 2t

\tl_set_eq:NN \let\A\Be} A9 5d3ltt F 719 t1S LAt

\tl_count:N tl9] EZ /f4E wigsict

e \tl_reverse:N dAjtle] EFS L0 2 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



Ready, Set, Go ||

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 .

11



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}
Z3: abc def
ghi ikl

mn

\t1_mapgt o] 20|24 (10) & s1Lke] £ (next token) ©.2 X|4] ST 20| A% T Hho
thstolt 213 chA)

\ExplSyntaxOn

\NewDocumentCommand \test { m }

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

{ i

\fbox { ##1 } - [alb[c]d[e]f[g]n®)
} l
(\tl_count:N \1_tmpa_t1)

¥ i

\ExplSyntaxOff |

\test{a bc def gh} !

Foj7l A= 27 45 Al Zio] Briolth,

AYA FLRE]E o] 512 \tl_mapl = FojA|= EFS ot A Ejot= S A2ttt o wj o]
A4 \1_tmpa_intE A§ZstAt

(1) 3& Haj ofolelo] E0] @M \1_tmpa_intE 1 Z7FA|ZIth

(2) A Haj ofolelS YA] 1 \1_tmpb_tlofl A7 (\t1l_put_right:Nn)3tc}.

(3) ol & HHEs7Ih7E \1_tmpa_int7}30] ¥ 712 B & 022 fHE il A5 7HA] 2/ H 8 \1_tmpb_t1
2 =3 (YY 2Ed| 92) &t \1_tmpb_t12& 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_t1l { #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 }
{
\tl_use:N \1_tmpb_tl \par

12



Ready, Set, Go ||

\int_zero:N \1_tmpa_int
\tl_clear:N \1_tmpb_t1

}
{1
}
}
\ExplSyntaxOff

\test{abcdefg hijk}

919 oflofl Al \int_compare:nTFollA] F F&2 oFF Z& sk Zio] glth. o 7ol FE A=kt s
PES A7) e 4 Qo
o] =t F20| vhA gl He F SA7E (32 o FA 2371 whZell) ARFEA| ettt ol & A2

AsiA the =g 2

\int_compare:nT { \tl_count:N \1_tmpb_t1 != 0 }
{

\tl_use:N \1_tmpb_tl \par
}

o1 oA ko2 &5l 2ol cisiol B2, 919] ool S1¥ \L_tapb_t1 \par sfof Fofd
2 % 24 ARt} o] S ol @ Hol Tha T 2L mekor AASITE

abc & def \tabularnewline

tabular 7 Qtol|l A s = A Lo
o2 9J3}o] \1_tabitem_intat= A4 (7F2E) 9} \1_tablines_tlolgts 1S &l nfaistgict. ot
S FAEE BI R o] ol ZRIA] A A E = & shoj},

\ExplSyntaxOn
\tl _new:N \1_tablines_tl

\NewDocumentCommand \testa { m }

{
\int_zero:N \1_tmpa_int
\tl _clear:N \1_tablines_tl
\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_tl { #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_t1 { \c_alignment_token }
}
{
\tl_put_right:Nx \1_tablines_t1 { \1_tmpb_t1 }
\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_t1l != 0 }
{
\int_incr:N \1_tabitem_int
\int_if_odd:nTF { \1l_tabitem_int }
{
\tl_put_right:Nx \1_tablines_t1 { \1_tmpb_t1l }
\tl_put_right:Nn \1_tablines_t1l { \c_alignment_token
-~ \tabularnewline }
}
{
\tl_put_right:Nx \1_tablines_t1 { \1_tmpb_t1 }
\tl_put_right:Nn \1_tablines_t1l { \tabularnewline }
}
}
}
\ExplSyntax0ff
\testa{ABCD efghi jklmno p}
ABC Def
ghi jkl
mno p

Q18 2of s}o] modulo A4 919 ool Qe A7k 30] E]7 o] § 002 HE e S ALg St
o] %A 5] e A2 12| S F7HAIZIHA 1 2] modulo(3) DAL A7} 017HE AAFSHE o]
gick. ofol sl AL 2 FES HolA| 2 Aol % M4 812715 vtk \int_mod:nng AW
23] ek,

regex® S|HE 2} expl37} plainTXe|u 7] KIpXell Hl5to] 7H St %3 o] sorting ¥ regex & 3+
5 Algetth= Hold

AluE] & Zhgsie). QIARE Foj A& A S regex 2&5t0] A| 22t o] Fnttt ofd E2] (o] 4 &)
€ 2% th2oll °I & seq E= clist2 2] 2|5h= 2ot ZE7Fvl-¢ M-S obFrhel 2= ol 3l
regex 50 A/ ool Bt A ks FAo] QA T ARG AR A = IA| A& Lol oyt

[EY 1] F7+4 (regular expression) ©] obd £} (Q) vHHL7]2bH I3t &<=Q1 \t1_replace_once:Nnn
ot} \tl_replace_all:Nnn2 ™ Ho},

sed= ‘abcdefghij’ ol tisto] Al 2xjuict 4B E 20| ™
$ sed "'s/N(L\)N(LN)N(LN)/NIN2N\3,/g" < file_in.txt
o] e} Zro] 3ttt expl3 9] I3regex® 7HHs| thZak o] & 4~ T

14



Ready, Set, Go ||

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

\ExplSyntaxOn

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

\ExplSyntaxOff

abc,def,ghi,jk

ojA \1_tmpa_tlel] 50f A= A HEE Ze|H EZY0|ER distE AMEE 4 AAH. 22 E77}
oz
A=

ohd th2 EAE Ye 4 9on, o] Yl seqR X 23he o] olHA| bt} He] EAE |2 3k seq®
Ze dg3ES st IS S Agsnat.
tabularE A PFot= 24 B2 A4 dEes S22 A GAFL A7 = g 52 &
3 5 AYste WA o) ge FoRk Boy| 2 dok (FBUS 2Yskn st ofe FT AR
\clist_map_...3}A] &ol= 7t3] \clist_use:NnoZ 22|t 4= qlc}. d2{utolef TS Ji2
AT E o] o] BEo| tabularS THE7] 913 222 Holof 517] ujolc}.)
\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}

\regex_... Hgo| F ¥ 2=t A A A2 space TAE A AH5t= Zoltt. regex §Hol E012+
tl O]'—O'] 2= EX]'7}‘ E—.‘_—E]EE 0]9]' 7E]’0] o]—OZ] _/_\_,uﬂo]_/_\_g 11]7-] ?—_._]' _T_\‘EJ_lq_y]_ %U:]_
otH \clist_set:No7} AFSE ULt ofS F 2 1 oju|7} gt

\clist_set:No \1_tmpa_clist { \1_tmpa_tl }
\clist_set:NV \1_tmpa_clist \1_tmpa_t1

15



Ready, Set, Go [J

27 \1_tmpa_tlolehs vi22 82 Askx) B 1AL Esto] L 2k (value) & HskeHs Aol

dEE2H

1. B \acmd £ 7He] AAHE vtk A WA UM £Atoln £ WA zke Yojo
EApedolt}, whoF 2ajedo] A H £ARTE Ak grol AR el Sfol SFE s HAl BA A 2
Zejslel. whoF Baldo] A\ 4H Latrth b 2A1de] @& _(IEAT0])E £of n7le]
Ao 5 =2 5},

@z Pythonoll= 2444 S 2H2 %(%EH J) Aulgle 7% o] gk \myslicing BH< %
oJsts], 3709 Q12HS WrolSo| =2 o] 3 QIAFR Fol A BAFAS #25E] #3714] Zeto] o]
(5 mystring[m:n]d} HR) St 5 stojgt, Anjo]As FAJGH,

(2|3 W22 ¥ \myitemswapS oI}, o] WHL vl 7o) AAE wolSo|n] 3 WA
AR} BapGolct. T HRIeL A MAL £ARIH), Fol x| & 2t o] ofo|&] MESo|tt. npx]g}
ol WA Qlabe 9Joo) AR et Foldl RAAGol A #2uA) F2 3} #3HA) FBS 0
(swap) 3to v WA 2 0] o3 2ol Yo] whekslel. a7t 2alAo] w9l g Hold ujo] of2]
ZEELEES o0

1. 98 \acmd{5}{beautiful}\quad \acmd{5}{abc}
Z9: beaut __abc

2. 98 \myslicing{Hello world}{3}{7}
=9 llowo

3. ¥ \myitemswap{abcde}{2}{4}{\myresult}
=3 \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) 2] 7]1%

o] REE MY thg 2o AT} ek

\ExplSyntaxOn
\tl_use:N \1_tmpb_tl \par bar
\tl_use:N \1_tmpc_tl foo

\ExplSyntax0ff

o= \1_tmpb_tlol={\1_tmpa_tl}o] 5] UAT\1_tmpc_tlol=set Pigo| Ay == Al - oA
\1_tmpa_t1o] 7FA| 2L IH ZFo] alj &= o] Al E0i7F Q17| wiFolt}. 3 \1_tmpa_t1 %S HHETHH o]
32 ZHA S 7FA] 2 Q= \1_tmpb_t1S T3] E2hd 4 AASHIAITE\1_tmpc_t1e 1 IFS
2] k=Tt

expl39] &4 QJAF A A2 HAE 7] 9E Al TMIZ} obY k= o) o] gl A3 13 A] ¢t} expl3
2 Fgsts T2 aeim &= AHilo] ARESAL Yl tia R () 7F S Aol A s ojof 2] 1% A
U2AE /g Mot fdstofof het. g IALE A7) = thFst JR o] EA)sh=t], ool T3l A]

thg 7)ol o AHl8 ok,

thE o o€ S0 AL $A tabular ol Z4le] ARt AR S vE2 Y= 1Y, =

\begin{tabular}{11}
\tl_use:N \1_tablines_t1
\end{tabular}

22 FES A EAL expld o7 o™ o A& ofFA| st STk

\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|Zo] MEH o2 AMEE| o] 7|Ho|t}. (ZA] ALY H|7t YA BEY LolF= AL Ert.) o] FTofA]
Folg A2 & 7kA| |, Shb= \h1ine©] fragile$t g o|2tA] o] AS \@tablinesol 2 Fjojd o
of|2]7} =oh= Zloltt, I3 A \protected\defo 2 5 ¥ HojFQict,

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

o] ZEof t-§5t= expl3 = tha2t 2t

\ExplSyntaxOn

\tl_set:Nn \1_tablines_tl { abc \c_alignment_token def \tabularnewline \hline
- }

\tl_put_right:Nn \1_tablines_t1l { LMN \c_alignment_token OPQ \tabularnewline
< \hline }

\tl_put_right:Nn \1_tablines_tl { rst \c_alignment_token uvw \tabularnewline
~ \hline }

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

\tl_use:N \1_tablines_t1l
\end{tabular}
\ExplSyntaxOff

abc def
LMN | OPQ
rst uvw

HAZ L \protected@edef th4l \t1l_put_right:Nna 2 Hh= A2 47tk \hline2 £3]
FHEA G SoVHER (5 n YAR) A 5kE Zo] FH-

\use:coll &5lo] \tl_set:Nn Al \tl_set:cnS AW o}S3} 22 S 5 4= 9ic}.

\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 }
\ExplSyntax0ff

\mycmdA, \mycmdB

result = 1, result = 2

plainTgXollA] thg-2} Zo] 5t Ao sl g-tt.

\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

712 1. FojA = EAE S Aol A B 370Autct HEE F7 o= B2 AH/dstoiet
A \test{this is just a test}

=9 thi, sis, jus, tat, est

S1E: of ZAlE ghA 1 o] oln] th2ol AT, ThA] ASEA R Ul o] f- vk QlejEl Exjele]
7447} 39] v mo] @l mhx| ol 417} £-& 4 izt o] Zlo] 24 FEE et Zolrt.

19



Ready, Set, Go [J

MZL HH \newcmde thS3 22 P4 o2 Ayt
\newcmd{abc, de, fgh, i, jkl}
du1=2 B8 Z 422 enumerate . 2 vl F5to]E}.

abc
de
feh
i
jkl
o] A= KTUG QnA:23682001| A 223} G o] o] F0i7l Zo|t}. s ZEFfoll expl3 & AH&5t= B 0]
ACH AF7HA] shEet Ao 2 FAIE AT = S ZAo|BRE o] & AAdsto] Hotzgt

SUESIRCENS -

4 PrEe] 2H

o 7] A v 312} 8F= A2 sortingo|th. AR H 2 AEQ] A®2 thZ3} Zo| gt (]38} clistTHe
St seqoll tisll M = npx7A| = F2k5kt)

\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
\..._sort:Nn &= 1 Hoo|A #13t #2& v]w st} o]Zlo] ThE &4 9] QoA AHE-E Hojl=

##13} ##27} B = Aol FoJstofof gt}
Bt ol 282 ojgA & ZR1I7F thexF Sk Zlo] 9 71A] Wio|h,

J

\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_return_same: }

}

\clist_use:Nn \1_tmpa_clist { ,~ }

\ExplSyntaxOff

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
Fdgo] & Qs}7] wFof 7HHE}HA| o] & Wof 27| 2 5Tt (FILE LuaTgXolAE 13kernel. strcmp
2= s AR 4 Q)

o]H clist (book, house, building, beer, cat) & A%< (alphabetically) 2.2 AEF Zio] oz}t 2t
Aol & 7|02 AFSHL AT ofEH| sfof &7t AGEA| Aol EolE 7| vigtt), Aibe ohgat 2ol
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 :
tlo] 2+ FEE YT 4= k. S \tl_sort:NnE o8& 4 qlch.
A9e Q15T BIEX T2 e o] Tgol A of % ol 2] 2 Ql AgtolA Wastth A4 2P S|t
old A Sof| 4 o] AF-2 makeindex, bibTpX ZZ213}0] 5}= Zlo| B2 o] 7 2-ef= Z+%] ot}
ASEH

\newcmd{this is just a test}
FolA = YRS A Al 7okt A8 S 2o B2lsta, 228 2 9ol & \resi, \resii, \resiii,
\resiy, ..ol goi gtetsiat,

[ |2, QA2 Fol A& Tole] 2 Bal7h 2 Wiy ALE| =R & A} Zo] Z2stola),
A= \newcmd{this is just a test}
Z9: \resi - thi, \resiv — tat
13 : \testcmd{abaracadabra}
ZH:a=6,b=2,c=1,d=1r=2
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[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
-

2 kS| A2 4= Sl

\ExplSyntaxOn
\NewDocumentCommand \simplesum { m }

{ |
\int_eval:n { #1 * (#1+1) / 2 } !
} ' 55

\ExplSyntaxOff

\simplesum{10}

U717} gt A4 0w wistal s AR 27k 22 WATE oF n(n +1) 5 F b HHEA] B4l
Z0]7] whgo]c}. vhok A4 obd A7} o AHEl = 490 1 REEA] H4-8 0 2 41 Ujojof 51 LpcAlo]
=3kl Alojahd \int_eval:nel 27t 4o0]7)E SlAA T e AT Aojehe He Ao
Solo} & w7} 91 g 4 k.

5 et AR

Pascal©l| A= function¥} procedure & 3T} returno] =, & oJd 72 ¥HeFsh= A2 function
o] 1l vkl glo] Y7 EH X 2T Sh= Z©] procedure©|tt.

expl32] &4 (cs) 52 ZEHOZ procedure©|th. Iut 1“2 8”7} 9l AEF 0] FLARJIVNE E7|=
Zolet 273 vhegix e €88 4 Qlot. o™ ARE A} A o] =7t Hkekgh-S 7HA| AL Qlotal o et
d70] o2 &40 QIZE Fo|7kA FE 4= b= o2 ZAoltt. 1A expld ZH oAM= 7Hs
St ¥4 223 FollA A& s dstke Aol 54t &4 ZA1E Hali7h] o U2 w7t o

\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 Alol A \calc_sum:ne L A &2 ofF Ak vhekslz] ob=t}. 1 o4l \g_totalsum_inteh=
g W40 7k8 22bsl= “X] 2]’ 2 st 9t

A (2): o] o 9 B

o] 5] 2folg 22 o A A},

08 H7)2 Z Holgh o 7] Hol® \fn_sum:n< “Tr4"x18 Aot Zlo|t}, 222 dAT 7S
“QRgb’ e 7ol 3wk \fn_sum:n {\fn_sum:n { 5 } }etal FHsIH \fn_sum:n{15}<] a3}7}
L EpLtof St

\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 }
\ExplSyntax0ff

T2, & A7) B\ fr_sum:n& 4417} 91412 S0} AL ol4teta 9k, T2jBa Qljo] Soj7le
A2 a7 o o Hk. o] A e

\expandafter \fn_sum:n \expandafter { \fn_sum:n { 5 } }

o o] sjo} & ZQlul, expl3ells AAE Tt 412 Wlo] Po| AFH ANS Y
\exp_args:2He (OIZP"GMI w2} of2] 7HA variant7} &) T4 LobrAL ol o] gato] ofe] ¥
\expandafters &oof stz 2HE A< Tz 4= qlrt.

\exp_args: NOOHH N 3¢} o 3HUE AL o 7| A SR e = AL = ¥
FUEZ YL 19 21 “H W once) AR Aol Thepy ur—%q

\exp_args:No \fn_sum:n { \fn_sum:n { 5 } }
J2jH \tl_set:No \1l_a_tl { a }at= Ao gz
\exp_args:NNo \tl_set:Nn \1_a_t1 { a }

ol AT} LT u|dS & AR Fd nol 7] 2A aEliolJ— o7} L P U 71N FAL
TP 7h=Ad o A S f150A \exp_args: = F-&5HA = Ao Foh. Ty o] Az H wi=
FA5] Mo gttt B ZAlle doE A &40 2 A2 FHIE vl 7HA Eot
% 1: xparse2] \NewDocumentCommand+ 7|22 O & protected HH-S THECE 13 7] wfj&of o]F
Al ole B S Aot o 42 & dAE A sk sttt SA] & 7Hse P S
\NewExpandableDocumentCommand”} QA gt &7} A3 Ew s}t
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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 1 2 3 4 5
- } \par 2 3 4 5 6
\int_step_inline:nnnn { 3 } { 2 } { 11 } { 3 5 7 9 11

-~ #1 \quad }

\ExplSyntaxOff
e H-8?1019] for 3} B oA, =AFE QYA R Sl for-22 \int_step_. ..o FAFSIAL B|AE
£ QdA R 5= for-2 °|u] Hf HF\ . . . _map_. .. H]&SHoh & \int_step_. .. §FE2 FZ
Foll F4e 4 ik, (o] gZo] 3t step 34S 24 Tl map 45 AHRSIEE 3l2t)
o] & o]-&sto] A o AT BB FS expl3 2 22,

‘
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)

forE 2 A] %11 while §HE-20o 2 7+-2 Q]

sk
4
30
i)

rlo
o

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

. J

expl30ll 4] while® ¥HEE-2 T} v 7kx] Sel7} 9ot

(1) ..._while_do:nn
(2) ..._do_while:nn
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(3) ..._until_do:nn
(4) ..._do_until:nn

o] %34 0 2 0|57} & Zolc}. o] $4-2] 3 9%t ne AL boolean 34 WIS HlmAAA 0.2
o|Sofzic}, 2B L o] g4 GAlo] AP e

\bool_while_do:nn { <bool expr> }

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

s )

\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

al a2 a3 a4 a5 a6 a7 a8 a9 alo

bool FAHAZF 2AL2S  bool A2 TS A4EALR o] ZofXIt}, && (and), | | (or), ! (not) T &EHZ (()).
o|A| 7 dlo]Eol ti5to] whiles oG A A& AJ7IE AFZskAk. \1_tmpa_int gte] 10X th
ZFO T true, 13 A & O™ false”} E| = 3}1 inline functionS true £712] while HHE-28 ZHo]E 7|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
_p7t B+ 4= boolean FHS HHEHSTh oA HI-2 \int_compare:nTFE AMA
\bool_if:nTF { \int_compare_p:n { ... } }

{ <T> } { <F>}
£ Sofeh EZolt}. o] TR 2 ot \t1_if_eq_p:NNoJ 1=t °] A2 booleangt= HHetsto 2

=
\bool_if:nTF { \tl_if_eq_p:NN <N> <N> } { <T> } { <F> }

26



Merry-Go-Round ||

g1l & 4 Qlet o] & S| \tl_if_eq:NNTFZ & 4= 9l+& Zlot}.

o|A| \bool_while_do:nn { \int_compare_p:n{ ... } } olztal ¥of & A& 7ttH3]
\int_while_do:nn

o2 £ £ JSE ¢l =AUt

ag)5te, ZF Ak ol tidto] while T47F of 2] 7 FolH A Bl A2 \bool_while_do:nn<]
A JAR 2} k53 9] bool B §H45 2= 7S S| 2 A $F 7121, o] 5& o]H Ao 2 AYst= o] f+=
= 7} o]Are] A& and E= or AAMSE ™ \bool_while_do:nng & 4> Hoj §17] wj&olt}. =,
“9Je]o] 47} 1050k ek TFfer & B e

\int_compare:nTF { \1_tmpa_int > 10 } { <T> } { <F> }
22 4 AT, a7b 1028 23 b7 1002 0 ZFoHolgke 21S

\bool_if:nTF
{

\int_compare_p:n { \1_tmpa_int > 10 }
\iﬁi_compare_p:n { \1_tmpb_int < 100 }
i <>} { <F>}
©.2 Hof sHr olof thet 747S olsi et ofujolch, (o] H4: HlaLAlS
\int_compare:n { 10 < \1_tmpa_int < 100 }
02 Zo& 4 AR JA| flof] Hel Z19] Fofyojztal ofsfisfjof gtrt.)
otRE 7} 2t 23 M while do P49 45 i BH
\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] 9= Aot}
bool ZFE 3 (I3bool) o] H4Z A AF&-E 4= Qlt}, o] o=

\bool_while_do:Nn

S & £ A= N Yol Y299 boolean ¥4 (\1_tmpa_bool) 7} & 4= Att. FILZ bool A& F oA
e B Hole
\bool_set_true:N, \bool_set_false:N, \bool_set_inverse:N

o] Al 7}A] P A& ARSIt A S YolFAt
do while¥} while do whileT} until®] }o]= Ast = Q Qict. 20| =5 inline g5 HHESl=
Zlo] whileo]al Z710] ZZ&|H {28 o
do whileT} while do2] %}0]+= inline §H& g

Zolupe] zfolo|t.

\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
\ExplSyntaxOff
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o] ool A while do+= A3 =] A] ZA|Tt do while2 X4~

ot
ol
rE
rlo
>
gl:g
rin
i)

oA Yzl o] A E whileg ©]-&s}o] s As)E A},

7

\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
}
\ExplSyntaxOff

\sumw{10}

6.3 A A2
n7A) e ok e
Sn=n+5n_l (51=1,7’122)

Qg o] &ato] A o7 Aol 4 Qirt,

~

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

expl3ol A= 0|2 A o] 7} 755t

7~

\ExplSyntaxOn
\NewDocumentCommand \sumxr { 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 } }
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}

}
\ExplSyntaxOff

\sumx {100}

U8 | explacllA #1+1002ka 5t AL % $8 Efslebs slol7ohet of Y madg o101
A= Qb it ol 52 AN FH5 e AAkA 0 2 HFstebs 4, 2 int} HlEE shebs B3 \int_evalinel
% o] stofo} ghth. T ol LpH, ol AlgH Mool A \int_eval:n® WjT O™ 3} 2o ATtE Ak,

Ean

' 10+10-1+10-1-14+10-1-1-1+10-1-
© 1-1-1410-1-1-1-1-1410-1-1-1-1-1-
\ 10 |
LR  1410-1-1-1-1-1-1-1410-1-1-1-1-1-1-

1-1+1

TEXOHH wejf et ob= AL 7| 2H 0 R o ETS HYstel = AZ Eah of 7|4 AFEE A
22 o3t A= oh2 Aot} AERE I §80] AT & AUAA 42 A2 E0] stack

overfIOW% W7z gtot. 97 o]| Al 7hsotthe Aol A Yk olm|oA E&4 Fgoletal WatA|
28 47 2o

=3 o] Ao A F4E Ao uli= AHA T4 AHAlo] B 7S (expandable) oHe & 7 0] & of of
2% =% & Aot A xparse] \NewDocumentCommand+= 7|24 . & protected (%+= robust) Hi
AZE et S A3k B expl3Q] \cs_new:Npn HAZ O 2 \cs_new_protected:N
S}A] % O™ protectstA] %2 csE THETH
2)9] of| e} 7+ 7hehat H 7]of| A= Zo] \NewExpandableDocumentCommand 2 % 2|5}A] Qo}= =] x|t
ol & SAZE 2o A H ZAH7F B 4 Atk TeliA] \cs_new:NpnZ w9l FEH-E A oJ5tirt.

=
=

=
=

6.4 ZTUAALS} case:

4 (numbers), 5 inte} fp B! o] (dim) 7k 222 & AAlsHoF k= 74271 th. o] Al S7-2] (AAt7Hs?h)
AE ol tisiAl =
\int_compare:nTF \fp_compare:nTF \dim_compare:nTF

215444 375 Bt
715 AT o e ARE, St stroll disiM = 274 AAME

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

2 3tr}, ofdlof g4 o] 50| 2R E HAFol= \cs_if_eq:, skipol 5L S7IE Hwsh= \skip_if_eq:
7k et ofof tiai A= o7 A o =2lstA] &=t} gHH, 9]9] .. . if_eq: ol tisto]= bool S EBF
.. .if_eq_p: P49 ¥HP = A SAS.

£ 5 17 csofl Al o] Zlo] Hlo] Qx| o= X] QhheA] EAFHEA 52 ZA (test) SH= S
250 It} 2% W FolM AFE Aolh

AA tlol] tisko] Hlwskal AR str2 Blw g ARI7Er A¥kA Rl omjol| A & “ZA} 7} 22 7HE HeH,
\str_if_eq:nn& 2+ Zo] £t} fuksHH tI2 character code?} catcode”} =5 Zrotof FUstrhal &
Zo)7] wizoltt. Altt7} QIA7} St w2 20| 1 Shif= EAFE Y 2of| o] &5 H| st A% EXE%H
Hrjo g2 mja 25 Yol A gtow oF Hot. S e 2] ¢l o] &2 A vlw e o] gl
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8y str=
FHsHA F=
Zo| WA=
g olrt.

At catcode S BF EAAFAH & Ao|t}. I2]8 & charcodeZ} ZHE A HH &= Ao},
(D) 7F A 5 AL 4= Aok & \str_if_eq:eeTF ex= £4 35 otoj] Sojo =
m 2 w325 FAshs EAel thshe] H|alshA] @Al vi3 2 2 5l 55he] H]wshe S Sk

=83

L
Ql

2

747, Fol A= 2atGol thate] aol Ak bol W thEAFR Alxbeta 1) gow ARAE Axjstets
Hode e s,

\ExplSyntaxOn
\NewDocumentCommand \test { m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_t1
{
\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 } }

—
—~ —

}

}
\ExplSyntax0ff
\test{brain}

javascript 5-2] switch case+t-ol| H| & 4= QAT Z-2)| 2] &TpXol] vl o U-F1t 31 2|3t case 0] expl30i|A]
AlsHck \tl_case:nnTF, \str_case:nnTF, \int_case:nnTF, \dim_case:nnTF7} it} t17}+
stroll tisiA = A eqoll tisto] et vhel 2, —Ev'—XP‘ﬁPJ Yol tigt A2 IR str& 2= Z19]
OFAGIch St str2 H| WS Ao fj A2 2 S0 = 718 3HAksto] H|wslr] ek \str_case_e:nnTF7}
o)t}

caseiz2] AHEHA 2 25 EFstER Fo7t sttt oS S

if x=a then processA

elseif x=b then processB

elseif x=c then processC
else processD

ol 7HIEE casez 22 22H tj2f b33t o] Hrt. xoFa 50| EAFE o]zt

\str_case:nnTF { x }

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

}

{1}

{ process D }

7|4 <T> F2-2 £12] case AAL, 5 x=a, x=b, x=c2| B2 A7} true?l 7420l YL Z =5 ofujeit}.
A 2o o] Ux| A P3RS W) FEH o YT RS 4 e fie ool %%asi
Algist Zlo] glon @ H|9EQIT} HIH <F> BEO o

AHFA 9] case 9] else - 20]| 3|F3= 7. TQHF RE2 A
ek

a2t bS hEALR HI = 99 FEZ case T O 2 THA] £ ThS ol 2 4174 0|37} & Zo|t}.,
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\ExplSyntaxOn
\NewDocumentCommand \test { m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_tl
{
\stx_case:nnTF { ##1 }
{
{a}{A}
{b} {B}
}
{1}
{ \tl_lower_case:n { ##1 } }
}
}
\ExplSyntaxOff
\test{brain}

flo] oflofl A Trued wf A¥ FE7Iglenz
o= AP R R Wit 3540l glonz

{ \tl_upper_case:n { ##1 } }
{ \tl_lower_case:n { ##1 } }

3} Zro] 2= A w Zr},

ojHojl = o} 1} Z+L caseZS A LS| E AT

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

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

2] 73 Q-of = 2019 0]

ol _IE
o[
>
I
Y
9
I
~
.
=}
H-
ﬁ
o
E]
0 O
Q
H
(D
3
ﬁf
HU
rr
)
I
Y
o
L
>
et
al
g2
fu)
o
i

RN
Z71E g \bool_case_true.ne %%%‘—’F At

\ExplSyntaxOn
\int_set:Nn \1_tmpa_int { 77 }
\bool_case_true:nTF {
{ \int_compare_p:n { @< \1_tmpa_int < 10 } }
{ \int_compare_p:n { 10< \1_tmpa_int < 100 }

—
)

}

{ number~is~greater~than~0~and~less~than~100 }
{ number~is~greater~than~100 }

\ExplSyntaxOff

2number is greater than 0 and less than 100
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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
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HE \mydigite F 719] QIALE WolERlnh A QA= FojAl= A 4ol il T RA) Q1A= A
Fo|tt. #19] #2xHe] 2ALE YA 2.

7 A% Ay

L

\int_eval:nZ A4 B AL Ak 4= 9t}
0 = o] Hol Hsjr}. ol & S0]
\int_set:Nn \1_tmpa_int {

e
.
i~
>
2
2t
o
=)
ot
oot
+r
i
H
=)
r\'U
it
2
0
rr
i)
(&
>
fj

o] Y40 242 5 Z7HA7] 2 2L & uwf
\int_set:Nn \1_tmpa_int { \1_tmpa_int + 5 }
o|PA A= AHTH

\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 &£ &

126 10744 42 st A 39] )47} 5 fhox S Mt

\ExplSyntaxOn 3
\int_step_inline:nn { 10 }
{ :
\int_compare:nTF { \int_mod:nn { #1 } {
as 3 } == Q } :
{ |
\fbox{#1},~ " 1,2,[3]4,5[6]7,8[9] 10,
} |
{ :
#1,~ i
} :
} :
\ExplSyntaxOff |
9lo) IEs} b Pout Y Yol R otol Sojzhehm #1.2 ##10] Eolof Bk,
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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] ZE=9] expl3 HH2 thgt 2t}

\ExplSyntaxOn
\NewDocumentCommand \mydigit { mm }

{

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

}

\ExplSyntaxOff

\mydigit{253}{10}

o] ofojjA] H=u}e} Zto] \int_div_truncate:nne]u \int_mod:nn2] A3} other A2 t1 2 HE
2HHt} o] A& 4 (number) X ThEH ™ \int_eval:n ¥ Qo] Eoj7tof et \int_set:Nne] &
HAY 12} )%= o] Z-8o] A5 & o] Fo|2 B =& 9]o] F &= o]/glo] AFYHT}. oA o] int7} ofte}tl
A& HojF= A2 npx|9t So|t}. o] e 22 A7 g AE- ]| A

tl

fu

By B22d 27 2538 £A7f obyet 29t 59} 30lgts EEL] Moz Bl A4 g & EAL

\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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AR FolA = A4 oste] BE &35 &

l= e \primesE 24 stolg}.

e 2 WO B A4 AL

=»» 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

X3 BTRXOll = “4” = count@} dimension¥#0|t}. expl3+ fp AHE @2 LU oto] TpXell @A 5] ££3
A4 ALLE HebstE sttt

EY 6: expl37t 25 A= 7] Al&stE FRoll= pgfel At IS -85ttt A= 184 ot
o|&l 7ol pgfmathel FAFH B 7} ol ]l

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

=24 s: 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

HEHO| AFESh= BSojH At 20 W e Qb= HAIQITE 1.666e2 = 166.6
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inf—?—’c}__"r—ﬂ.+oo.

** 2| L AL AS N EH T IS * S AIA A ST\ fp_eval:n {2**10}=1024
&&, | |, ! =8 942} and, or, noto|th. ThE 2t oA et G| oSt 22 H Q& ofu| & 7HXItt

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% AAkxtolth, \fp_eval:n { A?a :B?b:c} F4

oz &
_— =

a elseif B then b else ¢ fi fi2] QJu|E Zt=t}. A, B, C= 2 HAMAo|Al 4, b, c=
5 o A%

'E]' if A then

p gtolth. (=

LRt w327} a, b, c Aol & 4 Qltt.) CE2 Aofo x5ttt o] 33 AAALE 1;.‘71] osid 4>

YA R, 9] 745 o] Hoix| 7] thEo] g ot AL ASHA S

,

\ExplSyntaxOn
\fp_set:Nn \1_tmpa_fp { 2.00 }
\fp_eval:n {
\1_tmpa_fp < 0.5 ? 1.0 :
\1_tmpa_fp ** 2 <37 2.0 : 3.0
}
\ExplSyntaxO0ff

= \fp_eval:n ¢ ftol|M ke 4 Ql= &0l

exp, 1ln, fact:e,In, factorial. AAAZ 12| W (¢) & LEFHZH

r

\Exp1lSyntaxOn
\fp_set:Nn \1_e_fp { exp(1l) }
\fp_use:N \1_e_fp

3 2.718281828459045
\ExplSyntaxOff i

\ExplSyntaxOn

\Exp1lSyntax0ff

log,, 2 = 0.3010299956639811

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

)

s

sin, cos, tan, cot, csc, sec:ZXH](radian) 2t QIAIZ F S},
sind, cosd, tand, cotd, cscd, secd: = (degree)S QA2 F 3t}
sqrt Ala

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

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

e ceil, floor

type Wt

@O xAr= o] Foi7 12 &sto] \ fp_eval:nshH Hrh. \fp_eval:no] 1At Jofl Sof7 o ¥l ==
TR 7S 12 A HA

@ A4 (int)= \fp_eval:n H< QoA HIZ & 4= I},

s ")

\ExplSyntaxOn

\int_set:Nn \1_tmpa_int { 2 }

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

-0.8434985587189794

® \fp_eval:ne| Zx}9] 441 (decimal part) 7} 0°]H intol] AFAAHA SFH .
@ floor, ceil ¥4te] A3he= into] SH ).
® Y9l fp= trunc @ 3 round 0319 intoll SFETH

\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

Z)o] (dim) 2 fp o] T o} Z 230 & dim S T JojlA] AHA|E] A&7 & gt

oA thg £AE Eol 2 AL

\ExplSyntaxOn

$\1floor 2.95 \rfloor = \fp_eval:n { floor (
- 2.95) 1 %

\ExplSyntaxOff

[295) =2
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ojtt. == QIA} §lo] truncsto] = 2t} o] ol truncate”} A4F Y 2|0 A dojut7] wfFolct.,

\ExplSyntaxOn

\cs_new:Npn \get_floor_sqrt:n #1

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

}
\get_floor_sqrt:n { 20 }

\ExplSyntaxOff

&) 4= n, p, qoll T3] no] 13+ 247] zpalo] obd pot go] FO 2 Lebd = 9l W, p < g2t
po] Hozke vmolct.

o] A wiEol “AH 2 el " 24 vl 7HAITE HEESH it o] & F2
ket

Proof. B Q40| B2 AH4-7] 51 F RS Alo] o3}

_0|L
i
Kl
=OL_1‘
17

st o7 27

+
Yz
Op =g 3%, AL
+p
— F
o7 ML
pxp=p
ojlm &2
p=n (1)
o|t}.
@p<q 8L,
p+ +4
2 <2
0|1 Ab&-7151 F F54 0] 2|5}o]
F”;q > Jii
O 2 (p +q)/29] Fg7to] vrolth. waka
p<vi< Pt ‘7. )
(M= (B) =+H
p<VJn
o|t}. o
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10 s} AR A

¢ AF7H F4E 4 ost= Hl \cs_new:Npna ARESiSITE o] \cs_set:Npna 4715k oh=

o], o] ¥ 2 714 8% 7HA| 3L Qi

(1) oju] o] g4~ (cs) o W& 44 . AA| 2= \cs_new:NpndHA] Zot HEZ \cs_set:NpnE
o =t 3%A 54 FEF FE5t= o]+ plain TeXe] \def Y3 22 o]folAfoltt. &
3 sk47) ojn] AHolElof QI=A]E AT stA] 7] uf ol YAYst= AH S Z017] YA \cs_news

(2) & (5 2 ARG AAAE HEEA] 2 cs) ol &) oyt AR mi A 2.0) W82 gofste] & o
2 O.2 (locally) ¥4~9] F2& Al vhra] & w. 5 Qholl A \cs_set:Neh 22 152 Hlo]

ftjo

J

\ExplSyntaxOn 3
\cs_new:Npn \foo_fn:n #1 { This~is~#1 }
\foo_fn: test !
\p::_ nin { test } ' This is test
\cs_set:Npn \foo_fn:n #1 { You-are~#1 } R it o
\foo_fn:n { beautiful }

\ExplSyntaxOff i

\ExplSyntaxOn

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

\ExplSyntaxOff

. J

o] &= WA AFEH-2 0] &35} \NewDocumentCommandZ %] ¢ttjete A S vl

Hello, boys!

il
>
32
¥
I

\ExplSyntaxOn

\cs_set_eq:NN \hello \foo_fn:n
\ExplSyntax0ff

\hello{nice}

o|e} Zro] o 4= l= Aol

A9EA Q1 IWIpX 2 “E2| A &A1” FoJot= Aol A2t moving argumentsOll A 7HA] 2] A &3
4 Atk 277 Wi 2ol AFEAF A H™ 2 \NewDocumentCommand S 22+= Zlo] Hih2lsteh, 1A vt
ol B3|, Eol= ¥HS FYslof & o7t S W, A= FA ¥ H|5HA sof & wj o] A o]
St 74A] "ol & 4= ot (Zeu \es_if_... WPOE o|FA HoH P& HAlstH o2zt BT
AR Joug o2 QF E})

s 4o v QRS HgstelR o BA 5Hesl: oS Sol \foo_fn:osht HEIE, 5 Bolot 9IS

=
Z7A

A 5 W gAstol Abg kel Shehel cheat o) Aojsit,

0

]
T

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

\fbox{#1}
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}

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

\cs_generate_variant:Nn2 2= &GS th & 4 Q| sl F= A2 ot 97| A= t& A=
71 5tAt.

(1) 9A7H0Y W, n g V0, x2 BHT 4 YT, NS VE 4 4 ek,
X2 3

(2) LA7bint, fp, dim Y W, nSV, o, x

4 \my_func:x2til A ATkl siA BEE xZAo] dojub= A2
1T 25 QIZE B2 nO & st &4 7] & A3t 2of 0]9] variant
aq
=

11 &4 5}7]

defo] EAZ Eotebr, Foi7 A FS AU EH break #o] S0] =S 2 49t} ajEg
for R 5 A X & &lof QAR 2-2)+= mapS &-8-3loF gt

no] FoJ A I 742 9] AALE Gl = dlistE HA THE7| 2 shat. 12 Alef gt

~ B

\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 { , ~ }
\ExplSyntaxOff
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

a2, #0429 [x] 7HA] 9 cliste St THET

~ "

\ExplSyntaxOn

\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 }
}
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\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

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

b 5

Agoll AARE L2 Ee FHsH ohZ3 2

e B

\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
{

\clist_put_right:Nn \g_tmpa_clist { ##1 }

}
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\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 } == }
&&
\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)

.

off HE B T 4k AAXT o] WL ke T 7 ol EL sjARo] 2 HLk. (1) clistol & 4
91 ololgle] 7j4:of Algko] ULk, (2) clist = seqoll H4-5 YABH o] T 8H ol x| Lajc. atel

£27F AR A clist YZ o] LT @ A|7to] AQ E T},

Rhok \int_step_...& F7rol FTE 4 QU break B0l ULk ofFA & 4 ST
\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 }
}
}
\cs_new:Npn \fn_new_primes:n #1
{
\clist_gclear:N \g_tmpa_clist
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\int_step_function:nnN {2} { #1 } \step_fn_prime:n

\clist_use:Nn \g_tmpa_clist { ,~ }
}

\fn_new_primes:n { 25 }

\ExplSyntax0ff

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

o] AL S0l AIAISH python ZES Ao A2 &3] Zlo|t}. \esg_int_step_break: ¥ w2

ZH]st3ict.
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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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188 107k 49] 4821 32 Altste] zhag ol o 283} 2ol Urehdiozt,
1.0
JPpeT: 00503
(0.90311
o .84505
e 07784
o 0.698P4
»-0.602D5
¢ 0.47711
e 0.301D1
L Ny
A, 156 107k H4-0] Z-E2 3he =R =2 A/ds =}
3 1: 0
©2:0.3010299956639811
t'?xPlSY“ta’_w’l‘, ' 10 | 3:0.4771212547196625
[reostep-intineinn {10 5 | 4: 0.6020599913279625
| 5: 0.6989700043360185
#1:~\f 1: 1 #1 /1 10 |
PR LA (R L8 6 07781512503836435
) © 7:0.8450980400142566
\ExplSyntax0ff - 8:0.9030899869919435
| 9:0.9542425094393246
1001
2 AR 7EA RE 2@ AL Ao A round 95 A EH ThE%
E

2ol round® 91X 5, 42 o]o] A|A3|jof 5t= Aol F2 7ttt

J™ =}, round (0.30102999,

4)et

\ExplSyntaxOn

{

}
\ExplSyntaxOff

\.

\int_step_inline:nn { 10 }

#1:~\fp_eval:n { round ( In ( #1 ) / 1n
- (10 ) , 4) } \par

1
2
3
4
5
6:
7
8
9
10

: 0

: 0.301
: 04771
: 0.6021
: 0.699

0.7782

1 0.8451
:0.9031
: 0.9542

|

7

e e gsht 2belolA] 2 dofitir

% A|A517] wjZolct.
24 \format_num:n
£ A¢ge Aok,

40) o] ZHAABHA) 9Tk 1 ol fp B4 ol B 0%

42 St AolalelTt. o]Ze Solet A%o) Polg 6xHe % Ba Batho

\ExplSyntaxOn
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\cs_new:Npn \format_num:n #1
{ \tl_set:Nn \1_tmpa_t1l { #1 }
\stxr_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_t1l }
{ \tl_put_right:Nn \1_tmpa_t1 { @ }
) }
\1_tmpa_tl
}
\cs_generate_variant:Nn \format_num:n { V, x }
\foxrmat_num:n { 2.1 }
\ExplSyntax0ff
Caa00
A7) o) g \format_num:ne UuHHQl o] £ 4 gick. et 4 2ol T 3 Ahelel A4wke

BT oA A HES FE2T4 }Eli‘;':%'i 7] wf2oltt.
o Ah \formatnum[3]1{123.1}3} Zo] Y&5tH 123.1002. 2 BH|FL 42 Holste AL AA
2 = SRS 95to] n|Fo =3t
1041 107}A] 2] /8225 A4 URAIE7HA] = dlE o] A o2 7Hs3stU7t o 7| s g 2=
stk

\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 “17)7]7 2] AFAAY EER] TIkZE expl3 syntax B 9] QFollA] 227] QJsA] o}3 & 7kA| & 2

Shofof gt

(1) TikZ &4 5ol HEP= space & HFEA| YA A 02 (D 24]) = stofof gt
\tikz[rounded~corners=3pt]

(2) 28 A= A3 dEstoiM = ¢k "ot o] WS 915ko] \c_colon_stro|2tE string &7k 4 2
wof At

(3) TikZ 73T} expl3= A 2 TFE 4 722 7HA AL . expl3 2 A3 E 7} TikZ 27 Shoil A /g
TH o2 Fe|7] & 4 Q. o]H wjoll= TikZ $732 ExplSyntax 8 9] §roll £+ A& 125 Eolof
ghot.

(4) TikzZ &7 WHolA vraEZ AdYsof stot \foreachE 2

(5) 2 4 A 2H expl3 & st= AlLtol U §4-2f B2 TikZ g
ghtlojut A2 2 TikZ 4ol YAFEE =5 2Adste

o] & 7}2| & 2|5t ExplSyntax Qtol|A] TikZE A&t A o] 7}Hs-ottt.

\ExplSyntaxOn
\cs_new:Npn \mylog:n #1
{
\fp_eval:n { round ( 1n ( #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}

\ExplSyntaxOff
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0‘95421.0000

A3t
0.8451 ’
0.7782 o

06990 e
0.6021 ¢

D
oy

0.4771

D
p
"
=
D

0.0000

2 (4) \exp_args: = 11 o] E0llA & 4 = HEeF o] argumentsE expand Sh= Bl 22= Z10]
t}. 7o) arguments7} ot 2} HAS w2271 Q= Aol A L ol A2 AA|E (\expandafter X&)
Aot A} S o FA| sfjof 5F=7}2

o]y wj A= Zo] \exp_last_unbraced: &4=o|t}, o] SojExA},

s 2

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

o] 4 Qof, MR BH & a2 2 A= 43

o

7]-?(1

(o]

rol

o},

\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_t1l { (©,0) -- \my_point:n { 2 } }
\begin{tikzpicture}

\draw \1_tmpa_t1l \1_tmpb_t1 ;

\end{tikzpicture}

\ExplSyntaxOff

(ol HEL WE B4 o ol 2 Sxal AT AW 95 o & =& Ao|2.2) ol 7|4 \1_tmpa_t19}
\1_tmpb_t1 j=2 & shtalolof & o o} 7} Zo] sk,

\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_t1l { (©,0) -- \my_point:n { 2 } }
\begin{tikzpicture}

\exp_last_unbraced:NNx \draw \1_tmpa_t1l \1_tmpb_t1 ;
\end{tikzpicture}

\ExplSyntaxOff
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Flame of Passion ||

QokstH, HajolA ({}) 2 E2ito] s = B2 ot ™ \exp_args: & 21 @ AR E
5—%%}34 %‘ wj+= \exp_last_unbraced: & &t}1 3| & Zr},
olm] Fx3t Hio| T o & &

\my_func:n { \1_tmpa_t1l }

o] Afgtol| A \1_tmpa_tlo] &3t 7jo] A2 o]Fojx & uf \my_func:n \1_tmpa_tlztx #1
AL FE2 T =71 AAR & B EA7F S545H HE wioll tiu|ste] n ot HIESH SFHSE
L HFeofof gt

HE&E2H

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

A7 2kl Qi H|o] x| 9] HE RS mm T 2 Kol \currentmetrics A/gstoizt.

A& \currentmetric{textwidth}
=9 184.4mm

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

Tpxe] Zo] 99 A X2 WRA SR BE Zol S sp 2 AlLtetth. ARgAL Qe H|o] 20 M & ptE
7|2 D912 20 1pt = 65536spoltt. th&2 1|2 A old o] The] AitakEolt

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

Eeof gz} /b 2 AL T 7hA) Beizt k.
em, ex

TeXON A AF8-8H= point= 49 “2H2 ZRIE” 2] 1/72.27 /1] of] s Fgtet. ¥ PostScript ZRJIEE “2
ZRIE"ZA shal o] A2 1/72 1% o|t}. o]of| 3lFSh= &9l bpolth.

em} ex= ZE O] gAQlo] FAEE ootk emS “CiE2F MO width”2H= ojujoj| A L}-& o]zt
dAdjo] 2 ZEOM tHEZA M2 A2 lemE AW ZAleb= 427 B o] AL Aoz fzapel
At A Zsh "ok, 2AHE UARISHE YA YAkl HhAL] 7hz A 2 5 lemol2tal 5h=H], ol &
100022 77t thg o] FAHAE Qholl 2AF B2 == Zlo] LRbAolth, dA) o] 249 JEAHE
TeX Gyre PagellaE 211 =t MALS] H3} 1lem @] Zo|& o EH

\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

, ZE Ato] 27} 10pt Y o lem-2 10pt O] X FF MA}Fe] width+= TjARlo] whe} grapzict.

H exe xAH] Eolghe ofu|ld], o] A Hziel o] efoltt. 2t FAkE 4709 A& ol
Tl S YARRIS AL A ZHe wf, ofefjof| A & ¥A| o] Ho]AgkQlo] il Hjo]Agkllof A I o5 Al R

Z7t7)9] ol & exetil sHe Zlolth. em¥} 2 o] Lol EEnTH o} th21 EE Apo| Zoj mEbA =

gatink. A ARbE = xAke] fols 7o) 2k,

o N

.

\ExplSyntaxOn !
\hbox_set:Nn \1_tmpa_box { x } !
\dim_eval:n { \box_ht:N \1_tmpa_box } \\ :
\dim_eval:n { lex } ;
\ExplSyntaxOff ;




Dim and Dimmer |}

dim dlo]E]e}d \dim_eval:nQ] QUA}Z dim E3Alo] 2= AL }2 “4”0] Heol =7} YEHZ
02 dim fpo} v £ RS 5L YA|T 1AL 217} interface T EA ptS At YojA 1
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 } ]

olzte Bei7 A skt

rlr

o] dimel| gl 7P

me

F& Wik, 22 fp BRAo] Te) AN

\ExplSyntaxOn !
\dim_set:Nn \1_tmpa_dim { \fp_eval:n { 19.6 !
- [/ 2.7 } pt } ' om
\rule{\1_tmpa_dim}{5pt}
\ExplSyntaxOff ;
Y02 ef fprrks dim ALl w2tk THD2 fisk 28 AL 7€ Pel dimo2 ALY 4

\dim_eval:n { \1_tmpa_dim * 2 + 4pt }
\ExplSyntax0ff

di
\ExplSyntaxOn 3
\dim_set:Nn \1_tmpa_dim { 1@0pt } C 24.0pt
\dim_eval:n { 2\1_tmpa_dim + 4pt } \\ 1 24'0;

ol o} 2o “Fl4ol o] g A 0] Fh5 5} gk

\ExplSyntaxOn
\dim_eval:n { ©0.333*2*\1_tmpa_dim + 2pt }
\ExplSyntax0ff

T ANHY BN 27 Boh,
el the Tt 2ol £t} \din_ratio:nn B4 914 5 S o dim 2 25 o5l A fp AHE
w5 2)7] Wzl whejol Fo)sholof Bk,

\ExplSyntaxOn l
\dim_eval:n { 1@pt / 2 } \\ | 5.0pt
\dim_eval:n { 1@pt * \dim_ratio:nn {1@pt} ! 560 ¢
- (2pt) } P
\ExplSyntax0ff ;

dim A2 2 &40l vj9 st o2 59

\dim_eval:n { 1@0pt * \dim_ratio:nn {1lOpt} {2pt} }
oje 27 Y07 PAT

\dim_eval:n { \dim_ratio:nn {1@pt} {2pt} * 1@pt }
O] A2 evaluate©l A5t HAIAIE = 4= ATt L olf=

\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 :

o| AL dFste At sl 2.

o

Zo|E fp2 AN T2)A 71E o B o] A4S sfof ¥ w9l S o Hole fp 2 AL
Che 1 Aol B9l thAl BoiFE 0] (ZFa}7)) Wk w7t ik,
o} Qal R E] \strip@ptat= EZo] UAch

\makeatletter

\strip@pt\textwidth

\makeatothex

\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

oA A4 UeAlE 5t &=t o] AL fpL realcalc E=+= calc 7] A & o]-&3to] & 4~ S =35l
eXp13§f ofu} o] ZA| & 4= QI R| L7}

\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 } }
\ExplSyntaxOff

1.367053355060208

Z31, hbox®} dimension OF7FHEE| \hbox_. .. oJ% il 5= o] L 2=t box t]o]E{EFQ] o] th3}of
w2 Al 5] vi--A E T},
AF2 2 22 AL s5HA & 4+ J =5 sl =4
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Dim and Dimmer |}

2 e} npr A 2 o] 7H9] scratch W47} oA Q. AL vboxoll tidke] 417
IS dol=m =}k, hbox® horizontal mode 2] box2H= S=o| T},
7)ol A2} material S Fo] Y= A2

i

Z1 91 o] hbox

o
[ \hbox_set:Nn \1_tmpa_box { material }

o] A& typeset 5}

[ \box_use:N \1_tmpa_box
=z
T

01X box 9] & (width), #°] (height), Z°] (depth) = th&3 Zro] Z4sh=t] 1 2= dimo]tt.

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

\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

\ExplSyntax0ff

width: 57.59pt

height: 7.26pt

depth: 2.82999pt
totalheight: 10.08998pt

A|F o] 71 olof7]e] A2 AREA} oA “TQ7F AAH dim fp”EtE Zolth. IZE T dim 2
&R E A At DA Sh=7F

\dim_to_decimal:n2 B E Zo|E pt2 st thg &Y E A AN E. o] A2 \strip@pt 2] expl3
wolety = ot © o] Y2 A4 oA A2 7kA] f& e Aol

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

420.70206

e

A #|o) 2| o] T (M= /7t=) & T3l HAL
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Dim and Dimmer |}

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

1.4142857063958

A4 H|o|B = Hol = EHu|7} A EE BFolth. 2 A2 Zol7} 712 Lol o] 2ufolct.

oho] Zte] Wgt \dim_to_decimal_in_unit:nn g7 A 27151t T HA QIAto] AT Al
k9l #FH Bk 10EAE7HE mmelA & Lhebjel

\ExplSyntaxOn 3

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

\ExplSyntaxOff :

o] g4 QlAke] Ahe dim Fol et 1S 7]ofsof Btk thelvh w2 2of 91X eith. 1B B2 fpo]
Sregsto] Ak 4 9o dof Bshs AE ZHsste, EE Aol mmE & ojFofof g},

dim 2714 \int_compare:nTFe} np7kA| 2 \dim_compare:nTF7} QlT}.

\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
}
\ExplSyntax0ff

textwidth==linewidth

Zolg vlmah 2 BAZL QAR 919] B9AY 0T 27} Zeskg vl n o A% sk A7)
\dim_compare:nTF { \1_tmpa_dim == }

3} o] 1 09} B 3k2] sH Zlolth o] A, WHEA] optet vlmatelof gtk o]zlo] A4517]
Aemz

\c_zero_dim

ojgts drE 2

o]4tol while do9h 22 ¥HE 2 9100 2 int7} obe} o7t 24| i dim AHEF S rka 473}

o} R,

oA T ZAIE sHAs)EAL AR S0l Ao] Hi4= o] §o] Fhef EAstA] ¥ Zlo]H o] & of|2{ 4]
i

rlr
»l
o,
offi
iu)
o
»al
rlo
[
ol
o
T
o
=

55



A A 227 4R A3 ol Sol oA groy]

Dim and Dimmer |}

7t A o) 44 S 7 g Boj 27| 2 A}

\cs_new:Npn \calc_metric_fn:n #1

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

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

2)}

\,mm
}

\ExplSyntax0ff
\currentmetric{hello}

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

\currentmetric{hello}

\currentmetric{foremargin}

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

\ExplSyntaxOn
\NewDocumentCommand \currentmetxic { m }
{
\dim_if_exist:cTF { #1 }
{
\calc_metric_fn:n { #1 }
}
{
\texttt{\bs #1}~is~invalid
}
}

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

.33\textwidth }

rtstA| Rt ool 2 2 21jt i o|tt. printleno|2h= 37| 2|7} A o] @& AT 4 | sl 32t

3|5 57 2| 7}A] Ko sH=%] o] &o] 7] s},
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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&
He oo 2

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

o] FUZ 28-S 5= \SettoWidth, \SettoHeight, \SettoDepthZ expl32 FHEIL
\SettoTotalheight= 2}/Jal oz},

[712]3. the 23gollM, 7 chole] (3252 A|2l3h) Zo]
margin®l \rule{<H#g{>}{10pt}2] i & 1=}

frt
A
o
_O‘L
Q
o
Y
£Y
ffo
-+
_O‘L
Rl
[
Mg
(et}
1o

Jo] rj git. AlRFSL o] w7}
; £ 2718 2902 of7|=X ofEx), el e 1 55
So}ob2 7] AAIQlTh. 1AL oba] R 9 Ho] A4lo]n], A7 A1l

v 22 Solle HE 9 F2 FHoln, Hlo F2F0| A <A mish, B4 L] e

AoFEEo] 9131, i Woll= ob 4 = makl| 9l R So] Yk, Lul 57 Qlgich, o] Sujy
wsHato) 22 ufe} QA opdA), L A5 71918 4= 9ltk. WA Lol ilell = 7. 22o]
7 i 99l Sqko] upmA| olrh ] 482 WSo] Kol £, ANYA FEAE 227}

HE 24513l 1lem 9] 27]7} fontsizeol we} of BA| B2FA|=4] ZAlstoia}. whok
A £E 27] §40] 10pt7F obyzt 11pt = 12pt7F =™ o] gho] o QA ’Hoh=A] = ZAlstodzt,

font size command | value of em

\scriptsize 7.0pt

\large 10.95pt
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Dim and Dimmer |}

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|nlg| B E A AHESHE ol & S0l B Al

\ifPDFTeX
\let\uniformdeviate\pdfuniformdeviate g
\fi

\uniformdeviate 100

\uniformdeviate no] st H4E0 < x < n HH Q] F4olth. o] ZE|neE]BE-2 The Art of
Computer Programming2] A28 3% 640 2= WH&S METAPOSTE F+&SH Zlolth expl3+ A& o2
Zk A1 o] Zeju]E]Hoj| o] &3t}

A4 B4s At St et 2t

\ExplSyntaxOn !
\int_rand:n { 100 } \\ L27
\int_rand:nn { 10 } { 20 } L1l
\ExplSyntax0ff ;

oAl 2 =a|njE]H 2| e EE] expl3 &
Hol= y, <x <n,°|th \int_rand:

st F0l7 42 T AR E A 47 HhE L o)
n {a}=\
0ol 1m[9ke] A4y U4g A= U2 oh3a 2.



Dim and Dimmer |}

\ExplSyntaxOn 3
\fp_eval:n { rand () } 1 0.9339919466222024
\ExplSyntaxOff :

s d=s fp X}iﬂsﬂ significand 2+ S 5}HA| 10-16 o]}, fp A BP0 & H4 F42 AL randint7F YA

gk A4 AARe \int_rand: 7} o] wh2 1 £} 20)8 AL fpo] rand() T4t 91E AA 1S 25H61A
gete A Ol"—}
__’Z_

o0 BAE 257 Aok Al A int M4 TET o] 274l random 0.2 100 of5}e] B4ghE 7712
Stk o] h2 10022 Yol A R, G, Be] Z+ Adgro 2 Aot AT fp random< 22%] 231 int random
& AL o] g Rolurt T1700] M| GlRol T A THS 5 R, G, B 242 10088 HEH S Estckn
H

J

\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 \1_b_int { \int_rand:nn { @0 } { 100 } }
\tl_set:Nf \1_r_tl { \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 - \1_b_int }
\tl_set:Nf \1_r_tl { \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
back:
fore: I
el A e §8e] B A4 2k o] 4L AE g Zolth

\tl_set:Nf \1_r tl1 { \fp_eval:n { \1_r_int / 100 } }
\tl_set:Nf \1_g t1 { \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 } }
}

ol2izl| £ 4 QlThe A8 AW Er}, G=o] o2 AW o L o] B mjw 9k,

\ExplSyntaxOn

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

\print_char:n {H}

\ExplSyntax0ff

Aot WIS AT 4 A ek

\ExplSyntaxOn
\NewDocumentCommand \coloxful { m }
{

\tl_map_inline:nn { #1 }

{

\print_char:n { ##1 }

}

}

\ExplSyntaxOff

\coloxrful{Hello}

Hutd g ajojct AA; o] et Aol dEEE o s y|a 5hH Hoh
A7\ AL AT} v A M-S TH45] 100004 Wl R, G, B 4FS 7HA] 3L TFEQ A TF A A 2= M Ato)| o3t
olsliet EZo] "ot FA|o|t}, o]o thdlo] ¢ thEA] k=
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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

25
A BA2 B AYS Bokh SIS GobAE Tt ol Fojziet.

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

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

= oo HetA S X Este B E \anssheet? 2|4 Sh= W \Scores 2/dstolzt.

& : \Score{Cheolsu}
Z9: Cheolsu: 20

15 prop A£3, property list

<key> = <value> P2 2] Y AEZE property listetal $tct. o & &

color blue,
width 5cm,
name = trivname

o|2|3t L2 5 7HA <key> = <value> Y AE| X 550] YZ ZHS key, L 2% ZHS valuedtl 3},
o] A& prop ¥4ol A s 2 At

\prop_set_from_keyval:Nn \1_tmpa_prop
{
color = blue,
width = 5cm,
name = trivname
}
JJAOE BAS T 4 ek 7|BH R B 4 9l Ue thew 2k,

e \prop_map_function:NN, \prop_map_inline:Nn. FoJ& H2 o] i S &5 = T4= F7H
o] )IAHE Fsh= A olofof gtrh= Zlolnh. A RIA 1A} key o] AL = HA] 1A} value o]t

e \prop_get:NnN, \prop_item:Nn. propolA] 0| 2] = key 9] valueE 7} 2= HHo|tt. 9]
28 7P 3he Noll ¥ o] e Jeaegol gIrhs o7} ik,

e \prop_pop:NnN, \prop_put:Nnn, \prop_put_if_new:Nnn. ©o]& Iti2o] F2I&
\prop_put-2 3 7]of| o] Fto] Qo™ Hoj2 1 \prop_put_if_new:+ 3G 717} ¢l
A2 BE T ke Yt

o rok

o}
o

olelol = E& t}Fsh interface T47} A T-HTh S mapping ¥t AGai 2L 7t I propolle
\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 = mpRk7EA] o],
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\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

Fo17 ZA| 2 FokebA], 28] += Cheolsu 2} Yeonghizh= 0|52 7HA = prop & A 2Jsh= ¥ % \anssheet &
A vE7| 2 skAt

‘
J

\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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o
ot
o
irs
a2

N

e

JEAE THEofoF 3ttt

A7

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

\ExplSyntaxOn 3
%%% === test === - 1=2 2=2 3=3 4=5 5=3
\prop_map_inline:Nn \1_default_prop - 6=3 7=1 8=2 9=3 10=
{ 12

$ #1 = #2 $ \quad
} |
\ExplSyntaxOff 1

\

o] Aol 2ol key 52 B £xtolch. whehd 7es| the Y s W42 & 4 ok,

\ExplSyntaxOn
\int_new:N \1_score_int

\NewDocumentCommand \Scoxe { m }

{
\prop_if_exist:cTF { 1_ #1 _ prop }
{
\int_zero: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_t1l }
{
\int_incr:N \1_score_int
}
}
}
\cs_generate_variant:Nn \score_fn:N { c }
\ExplSyntax0ff
%%%% ==== test ====
\anssheet{default}{1=2, 2=2, 3=3, 4=5, 5=3, 6=3, 7=1, 8=2, 9=3, 10=2}
\anssheet{Cheolsu}{1=1, 2=3, 3=4, 4=3, 5=5, 6=3, 7=1, 8=5, 9=4, 10=1}
\anssheet{Yeonghi}{1=2, 2=2, 3=3, 4=5, 5=5, 6=3, 7=2, 8=2, 9=3, 10=2}
\Score{Cheolsu} \par
\Score{Yeonghi}
Cheolsu: 20
Yeonghi: 80
1] g oJoll A \score_fn:cE Mok st=tl, o] A2 vFE A lotA] kil HA \score_fn:N& B2l
[e]

thg o] A9 variantS 4% 28 S4I5] Hofek. 71249 ALg A WYL Nakniko 2 olska 3]
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Az} o] ™5 S| variantS \cs_generate_variant:Nno.Z AJAJ5H= Zlo] 22 gh A 9]
Flolth. 12 S FrErd 28 ool S 2A7E B o2 ARl BA SlofAl %1k low
level 274 H S B-85HA] &2 4 gledl ol 2 S sttt BH @ /&5 o 4= ik,

HEEH

712 |11 92 ofm] 2Q4E5S o Btk 242 AQl5EstH

24 =2x2x2x%x3

24 =233

I} o] L ARl4o APl = Lrebu AL Al
5 &Qdegsliste 1 23E AeFHE Yetl= B3 \xfactors 2/ stoit.

A3 \xfacror{24}
=3:23x3

65



The Golden Key ||

Bl A, A, EE A7), Al 1A &4l the} 017 = Tl g Alx}shs W3 \HordColor S

g olstozt.

& \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}

s
FEE FAH R vt 2 2L xparseo|th. &4 AAHE Fofshs
Ste A AAE 2 Buls AL B sk A= ol FA] A HA

\NewDocumentCommand\ ffoo{moo} {%
\IfNoValueTF{#2}{\def\bccolor{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]

sporse. S O

FA=, odoll= 34 JAE FE 2

rr

e dze] 371k Lolgt
\mycommand{argl} [normal]

o|g}il A& w o] [normal]©] siF HEF 2| QAAFRIA] o™ 1F HIAEQIA] 23 4= glth=

Rt ol T ol TpX &b AT|o|AE A9 H7]A] ¢ Y 2l o] QUL 11 wfjZof] ZFol2te
23j9] o2& F7]A| ZotoF & =7t QU317 wiFo|ct.

ShH graphics?] keyval o} 7] 2] ¢t B £0] of| 7 th
\includegraphics[width=1cm,height=3cm] {demo}

9} 22 <key> = <value> FA12] FA Q1AFE Rojgt 4 QA Hglov} o] & Tk Zlo] ofF Matazhe
UStTh 01714 explao] keys A2 %< vl 97 Hrk.

N2 fevtakn e AL, o Sol
bgcolor=white, fgcolor=blue

2tal 5H3lS W, \1_bgcolor_tlo] whitedh: 4h& 2= 5kl \1_fgcolor_t19] gfo] blue”t H=
& opzk= Aotk 273 Wi Folohs ZollA o] F t1S AW "t

Al F A oJotd = <key> = <value> 150l YA S o] & Fofstofof gttt (0] A& moduleo]2tal St
IS mytestetal 27|28,

%

ot

66



The Golden Key ||

\keys_define:nn { mytest }
{
bgcolor .tl_set:N
fgcolor .tl_set:N

\1_bgcolor_tl,
\1_fgcolor_tl

07} o] 2o} 7l Zof o} 7)o A2 ZHS T3] ol ke WS 2t

.

\keys_set:nn { mytest }
{

white,
blue

bgcolor
fgcolor

-

& o] Yojpt] thg HAE IER HAsHAt

Ho

\

\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_t1

\ExplSyntaxOff

{ |

\.

\keys_define:nnoj|A] & £ = value TG Hof| Fo|5}o]of 5te}, 22|17}
\tl_set:Nn \1_bgcolor_t1l { white }

ojFA 2= A& A7IME

bgcolor .tl_set:N = \1_bgcolor_tl

Z 2T QonZ ols)

.int_set:N
.dim_set:N
.fp_set:N

T 22 ol A AS & 4 Ut FAL=E <key> = <value> TS 9J5t0] A H W47 A Q5]
ottt M=o FoJste A7kA| 517] wiEoll \t1_new:N \1_bgcolor_tl 22 ¥y vz &

.
tol7t
.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
}
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}

\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>o] default 44 & 3= B 2ol o] % \keys_set:nno] Ags|7] Hoj o]z
\keys_set:nng & ¥l Al 2o] 71 £} 9l9] ool A 21& ke \keys_set:nng 7]

H= AAsFe g2 ook .initial:no|gt= S47t H =g upE o] QAT \keys_set:nn&

o]-§-5h= Ho| UFoll #2|5t7] Hairt.

-] 919] ool Al H o] ofof] of el FHS 2] Fow MAgn ZETL 7| 23te 7 dA A FA

= %H“P =] (—‘,:— HWH \WordColor &) FA| & 4
g o)= o} 7] wi&oll scopeE

e OPQ 3:715#5]1]“} 22 scope ‘—H°ﬂ/\1 HHE ARES off o] ZhE oo iHA] & AARIA] resetd ARNA| =

g A wAlolH.

20. \WordColor & {2 ujntc 7| g2 & Alste] &40l A % key value}
P4 2712ke 2EES Hols) Holet.

keys BIO|EJEFIoll = o] 4lo] = key S 519] 180 2 BFFITFET} oH Biys 2418 7h5alA| 542 9
gk of 7] A o the ) Q) T choicesoll Bt o2 slUF S0l 5.1 nx|7) = $h. & o] ate] AlE

7}55HA Sh= .multichoices?] o & interface3 &A]o]| L}e} Qltt.

\ExplSyntaxOn
\tl_new:N \1_gender_t1
\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
}
\ExplSyntaxOff

O|A| genderzt= key+ M = Feh= T2 2t ol & *{2Jst7] 917t . code:nojlA Yst= 22415 &
Qe o] ’P¥ TAL . choices:nng 0]-&5t= 2k 3101 interface3 A0l AAISH Aol L2t
o] HAES|HA

\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

219] F oA \expandafter7} & ZQ3td]|, \def\csnameo|zt 42 \csnameo|et= A =E 74
olste] &= ZojetA] 585 A| %7 wiFolt}.
expl3& 7Hs] o5 d s = Fot.
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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 }
\ExplSyntaxOff

HOME

AA 2 KXol A \thesection, \thesubsectiond}t 22 FAHS ©§&, \c@page, \c@chapteret
22 7heH HES Aste A2 B floh vttt P o2 o] RofXi

w3k \tl_set: HHS ASSE \tl_new:N7} glol = A2 ¥ 40 g sl Zlo] 5] 85 =1
gkoF o] Zlo] H7] gh=thd 9ot 22 FEE & wj A 28T Zlo|t

TMIo] ok 7h 41 Ak, XA

\newcounter{abc}

WY AYshH \coabcehe 7128 WAL St AT Th ZES Holek 22 ATE U Al 7
Hpo] theislo] gk,

\makeatletter 3
\ExplSyntaxOn !
\newcounter{abc}\setcounter{abc} {101} :
\int_use:N \c@abc, \the\c@abc, \theabc ; 101,101,101
\ExplSyntaxOff :

\makeatother

plain TeXollA]

s '

\newcount\a

2t 31 \aS HIZ 7B & £ 4 l=d H] 5| IRXollA]

\newcountexr{abc}

[
J

7

2tal 51 o] IATRX 7HEEl 2] 222 \stepcounter, \setcounter, \addtocounter=® s}a1 11 Z23E
\the. .. 2 FJITH= AS 2= ojn| & &1 Qi

~

plaintex:
\newcount\a \a=10 \advance\a by1l@ \the\a

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

RS Fo B}, 1,2,3 5L 47 (other) 2HA] M5 o] Eol] £ 4 ¢lO B2 0] 2 alph H}20] A Hojof
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_tl,~\tl_use:N \1_d_tl
\ExplSyntaxOff

Tomato, Apple

18 weird QA

\testcmd{10.25}2} o] FolF 2 W &4 2 7|22 100 255 E2|stal 22t H ol Az
(== tl) ol o] vHstoi2),

esgutil 27| X ol A \esg_fp_format:nn Y2 7L&5}7] oA 017 A2 22 A& sfof Fi.
olo] tish teFs] okt FAE 2HHs] 517 9ol S0l = At =E ()7t gle A= 4 H5HA]
%7 = gt

o] ZAoll thet A5 oy okt 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 \\

B = \b

19} clol A \@split@by@dot} Z-o] AF-82} QIEjHo] At Fyketal A O = AREE| = §h4of @F
AL AojA = Ty o] IATRXC] Tt @FA19] catcode = letter 7} oY 2} othero] B2 Y2+ mj2Z o]
5ol & 4 gled ol& Z2aY S f5te] (YAIR) letter 2 FHE0] |32 o] F9] R E & 4 QA
stet= Aol \makeatlettero|tt @Z2ALE YehQ] other 2 El=2]2t= A2 \makeatothero]t}. o]
H Q| QoA = @2 letter2A] T| A2 o] 5ol & 4= QO™ [ATRX style package?! . sty HEE A5t
2] ¢tot= \makeatletter AFEf”7} ©c}. (o] 282 \usepackage Ho] dh= Yo] =22 qhef T3]
\input{foo.sty}sIAtt™ 12| = 2] &&Z 20|, vtek sty ot U FofA \makeatothers A<l
SIATHH 1 S 2+ @0 other”} ©o}. 2B #7| 2] & T w] F2]5t0]of 5= AFF-E0|t}.)

expl32] Aol A Aztst o] 22 P o] st EAlolnt. viz Azt s 2 the k22 2ot

\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 { ~ (.+?) \. (.*?) $ } { \1 } \1l a_tl
\tl_set:Nn \1_b_tl { #1 }
\regex_replace_once:nnN { A (.+?) \. (.*?) $ } { \2 } \1_b_t1
a ~=~ \tl_use:N \1_a_tl \\
b ~=~ \tl_use:N \1 b _tl

}

\split_by dot:n { 10.279 }

\ExplSyntaxOff

a=10

b =279

A2 gtk s
Solg £8 472 HI AN A= ekl

\ExplSyntaxOn

\cs_new:Npn \split_by_dot_num:n #1

{

\fp_set:Nn \1_tmpa_fp { #1 }
\fp_set:Nn \1_tmpb_fp { trunc ( \1l_tmpa_fp ) }
\tl_set:No \1_a_t1l { \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_t1 \\
b ~=~ \tl_ use:N \1 _b_tl
}

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

\ExplSyntaxOn
\cs_new:Npn \split_by_dot_exp:n #1
{
\split_by_dot_exp_subfn:w #1\qg_stop
a ~=~ \tl_use:N \1_a_t1 \\
b ~=~ \tl_use:N \1_b_t1l
}
\cs_new:Npn \split_by dot_exp_subfn:w #1 . #2 \q_stop
{
\tl_set:Nn \1_a_tl1 { #1 }
\tl_set:Nn \1_b_tl { #2 }
}

\split_by_dot_exp:n { 10.297 }

\ExplSyntaxOff
a=10
b =297

o] 7]Hol AF&H A2 w (weird) argumentsE ©]-85t= Zo|th. -3 QIR FA 0 2 RE] QIZLE HA
4] 9fgh 10 2 ALgat). £7 931 \q_stopol 2k quark ©.2 EAISHE 2L o}7h Bel ZofA
\endE F= 2 FLstt

12712] Z 4= (mandatory) IZ}E Hroba| X 2lot= B \testtwelveE A/ sl Holet.

\fboxs}til Frut= Ydstk= 2 s 23lct.
#1002t A §17] wiEol 97 7FA Tk QIALE AT 4= Qlr}. 1 o)dolat 1 o] £o] QIALE H ot HH =
alld W& opA|ghol] FolA] X 2]t o] 7Hsdttt.

\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},
\fbox{#5}, \fbox{#6},
}
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\ExplSyntaxOff

\testtwelve{a}{b}{c}{d}{e}{f}{g}{h}{i}{j}{k}{1}

expl32] &4 (cs) = Bttt 22 Ao o 4 it
a=d 7heks] s R AALE Hohe A2 WP AL A g oltk. a2yt

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

{
\fbox{#1}
\int_incxr: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

[a)b]fe) d)fe) ]z ] mlEl) k][]
A% 7ho) A2 Hate AL 9je 2t

20 7Pi7Ne] =

Mzo] Aojshe WL cheat 2e YAjoltt,
\mycmd{1}{2}{5}{2}
qQoiE QAR FojAE 4ntE He

QA B A7 Rl WA ARl & 4 gick, & FBEEobd RE7t 9 1 FRE ARE BA

1o

=

1=
9
N

plain TiX © 2 e X @ 4 Itk HIAES Slsto] npxto] (4) 9} 2ol $BE7}obd B2 S £k,

\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<#1\repeat\quad\mycmd}

\mycmd{2} {5} {3} (4)
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o SE L HstA] bt

old FFHo ‘AT LEolA 71 T2 S T 221 B 3He Aol oS Sof

\mycmd{{1}{2}{5}{3}}
7o) At W9l E Wee] e F AL
\mycmd{1}{2}{5}{3};
3} o] FAREE HA| sh= A 0 2 Y-S Yol 1 UAHE Helahs Hol ofF 4k wimieh
2ol ZA RS E Nu|Z20 2 5l= 7 Lo F=E HA),
\ExplSyntaxOn
\NewDocumentCommand \mycmd {u;}
{

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

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

4gH BHoR BA YYS AL Ao HES WA FE EDS AL s BeL

Zo] Er.

Jefi} ol ABE Mgl BEo] FXRE 2 20| glo] /¥ AxE Tasjof i, o} 4 glo] =2

AALE sk Zefatol gtk X2l EQl plain TRXS] ZEF expl3 "4 0 & ThA] 221 gt 2+
opAEke] (5) = HAES fI5te] 227t otd #3225 & Aot

2ol

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

{
\mycmd_dot:n { #1 }

\peek_catcode:NT \c_group_begin_token
{
\my_cmd:n
}
}

\NewDocumentCommand \mycmd { }

{
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\my_cmd:n

}
\ExplSyntaxOff

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

o] JgollA FA3] & A2 FEE7Fobd Zo] 2 Ui OB 2 space token©| 2k BRH7E
Az FaHETE Zolth, BHef space s FAISHL flof 22 %ol nhAe {4} FasHA W
\peek_catcode_ignore_spaces:N& 2 M & 7]= S}A| T space = T E5HA] Z6HH T3 non-space
token©] SH L7} otyolofstE g, thE Ao & £7Z HFEA] FLH|stofof Shr}. A 51A] dor
ofl2{7} B 7hs/d o] YF =obith.
A S st Ak A E v A &4l \my_cmd:ng B2 &l
&2 7|MolB =z owd Zojot, AAT2M 1 o]Fo o]ojA= UY 2EHZ A 2st= 1
= A A 3H4=0] S Zo| o] o] “npx|ul” EZo|ojof sttt AL 7]5kA). HA
QA% \my_cmd : no] ofxtn] 3t 7Ho] £ RFobA (absorb) *12]5}7] Al&Het Ao
AAtE BE X2lotl T8 AL ol 4 ok, 23], \futureleto & th3of &
A expl3olAl+= \peek catcode: U \peek_charcode: & 53l &2 |2 +
= EiOl space token 7d-¢-fl ol ]2 Ql HFo] Bag 4 =d ol tisiA & o= A
EES7| 2 3

ﬂr

l

|o

fru

[

N

ool
[o rlo

i oE
0
lo
U
N
N9

,—‘1Hﬂ
Ei o o

L go L Jor L ox Mo

o
2 2 i o rlr ek X

o> 0 o X n

(=N T

fllo

2| 2712 v g0 2 thS B2 s Ae 4 ).
HE&2H

Ch3 3 22 AHE2F TikZ B2 2H/dste] St} \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] 2] ekon] 7h he] e A & Art.

Special Course= A FEAE SAH 2 A Fouz B Eehs Ho|H thg}

\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}

r
.

\my_draw:we] Iz}l thal 2F sfAd S EC|AHH AAH 2= \my_draw:w (#1)3} Zo] kL #1979+
put rights| 0| &£ o] = A= A& L Oo7|A] =t} 1™ Thekx2pxm et y 27 E 24 sloF & Uo)
ATHH 27 PA O = QIR Wh= Zo] Eo}. S HB7}F 50]7HA] %2 materialo] 235 Qtol] o201l
o 585 A0 2 HFst= AE = 37 §loH oto]l o & Edt= Z o] W} oA Z&7F 18 2H8-S
El= 2

<]

21 modulo A} ZAA]

} {TH{F}3 2ol 2= 24
7k 13 g olefuol

\int_compare:nTF { \int_mod:nn { #1 } { 5 } == 0
AlZ \my_mod:TF (#1 / 5) {T}{F}}H|=5H| Eoi& 4 ¢l
2.

o

0o

expl3©l modulo S} GLAL S48t 917] W Eol B4 AA K Zo] ARE U 4 Yk

\ExplSyntaxOn

\prg_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 }

\ExplSyntaxOff

UAYE O R Bk Al TS Al Ok A2 O, of ik (#1//42) B,
FTEUSE 22| ¢al B3 (parenthesis) @F STAIZ JAAE F7] w0l AR S (w=E | F+= Ho| W},
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EE #1olU #2 Aol FEZE S F5 B A0l 2= A
7HTh Y& 345t o] @ W upFol| gobr 7] o 2] 9jxict.)

e T N

\ExplSyntaxOn

\int_set:Nn \1_tmpa_int { \fp_eval:n {
~ round ( sqrt ( 200 ) ) } }
\my_modzero:wTF ( { \1_tmpa_int * ( 3 +
o \dnt_max:nn { 5} {9} )} // 3)
{ divisible~by~3 }

{ not~divisible~by~3 }

\ExplSyntaxOff

rp

it (the B7)= HAE S|

3 divisible by 3

. 7

\my_modzero_p:wE boolean ZtS ¥ttt \my_modzero:wTFE (T £+ F5 st AJ2kd £ 9

2) “Fol 7l Un| | Q14H4]o] o] @ oleh 70| wlet AT FES F 4 Utk

22 tl map¥} space token

A= \test{Lorem ipsum dolor}
|

Z9: IJio|r|e|111Hil})|s|11|n1FI!IIIIII:III

tlo)| A space’= EZH L}, (.. .ignore_spaces & g4

mlm
[*
X
§2
rlo
ot

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

\foo{Lorem ipsum dolor sit}

Lorem ipsum dolor sit

itk \tl_map_. . . °llA] next token-Z non-space token< 7+2] 71T},

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

\foo{Lorem ipsum dolor sit}

Hﬂﬂqmmphmwﬂdomoﬂsit
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o]9} -2 UL \peek_catcode:N \c_space_tokeno A= Lojidch, o4 Qe AEZ o= Ao
2 EFZ peekingSh= Z10] 7h56H7] wiioll th3 2t 22 I E= FAGHA|TE (0] 9 Zo] FE T = FolA
AR MEstA] il EFS Solee FA2 oA A70SH 71 Q1AL X gl e A B et ofoltjojd &

‘g715to4zt)

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

}

\cs_set_eq:NN \test \test_xr:n
\ExplSyntaxOff

\test Lorem ipsum dolor sit

nﬂu B ipsum dolor sit

\NewDocumentCommand.J mQIZ} ©
st the Bae) AXE SojrA @
FEoj|A] \peek_catcode &2 gHAiF

o

o] S07}3 U spaceS peekdt 4> Al H}. (\peek_... &
U ~EYolA F4H o7 FxTHE 2E 7|skAt) of
false A} AH|o] A Z Zof| A Z51A] X5kt

rlo

0)‘

\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}

{EoMﬂmﬁbhhmﬂdolonsit

ZOW AE Z7] HA3IA space S 22l dh= 2 B 7HA|7F /1T, space &9 & seqoll §of A 2lsh=
Z10] 7} K #A o] 1
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\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}

ﬁjo|ﬂehn!1hﬂs|uhnﬂdlohloh!shlt

2" & 4k . space® £ FE (9714 |) &2 v|F] HH o] F= Aot

\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_tl

{
\str_if_eq:nnTF { ##1 } { | }
{
\rule{4pt}{7pt}
}
{
\fbox {##1}
}
}
}
\ExplSyntax0ff

\foo{Lorem ipsum dolor sit}

Lo]rTemNi[p[s[ulmMNd[o]1[o]rMs]i[t]

= “ANH"Hoz2 HJoJst=dHE ot \g_recursion_tail (stop) 7|¥2SHH XHE}FO L of7]
ME\qUnilS 8o F1l T8 27 A5t A0 2 s H ottt

e A

\ExplSyntaxOn

\NewDocumentCommand \foo { m }

{
\tl_set:Nn \1_tmpa_t1l { #1 }
\regex_replace_all:nnN { \s } { | } \1_tmpa_tl
\exp_last_unbraced:Nx
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\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!zhﬂs|uhn~d o[l[o]rMs]ift

o] =t =A5IA R \quark_if_. .. =2 2]gsl= o] ¢ okdsit}, A< Aol \quark_if_recursion_
oz Ee acs Mot
\ExplSyntaxOn
\NewDocumentCommand \foo { m }
{
\tl_set:Nn \1_tmpa_t1l { #1 }
\regex_replace_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}

Llo]r]e n1'i pls[u[mMld ()II o[rWsli|t

Opz]a} o 2 th-g T &= peek catcode 2 space tokenS A E5t0] P7tE & 4
o] 7] A<= space token 27 EZO] M-S w77 s H kT, [FS] (Full Stop) —‘T‘—
tlold & 2710] HA] £o17] W2l rd & AME) S AE5H] /IF HAE F o]
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\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 Gﬂ sTu|ml d[o]1]o]@M s i[t][FS] Hello boys.

plain TeXoll 4= \@sptokenTt 7}A] 1L next token & 2 #H &3}= Zl o] v] A 7hebairt, 171 expl3ollA]
A B8 7] o] - expl37} space tokens =2 E9t7] wf#olch. \ExplSyntaxOn2 & Amo] AL
2= Abebiche 2 A2 B expl37t space tokenS SE M| FF5taL ke Zo] F&HE Zojtt.
83 .. .ignore_spaces ¥dl 4k WA,

I g2 ool & o /UE o2 7HAIE ol glol 47 sHAl ® Ak 131, o] A ™ space AHA|E
Alojste ™ 25 drlo] WRdt BEm= AL 3F Zloj2tal Bl =7k, A2 02 HobA expl3 2]
Auo]A FHF2 AHtE o] B2 otk dolnz of7] a7 7S 2o W &8 4
glom 1A= Fr}.
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\ExplSyntaxOn
\box_new:N \1_boghi_box
\hbox_set:Nn \1_boghi_box

{ |

\tikz \node [ ;

drop~shadow = {opacity=.35}, !

rounded~corners=1pt, w
fill=orange!30, draw=blue!80, ;

thin, inner~sep=3pt 1

1 { \sffamily\bfseries\scriptsize 27|}; |

} l

\box_use:N \1_boghi_box }

\ExplSyntax0ff |

o2 RUEHE o2 & 6 7] ZoLH AR ATA of “H| SATE Ao A BHE kgt 2ol Aol

Atk (o] & ¢35+ preambleci \usetlkzllbrary{shadows}% ZF7}sko]oF giitt.)

\ExplSyntaxOn
\NewDocumentCommand \bogi { }
{

\box_use:N \1_boghi_box

}
\ExplSyntaxOff

J=IE 5 74K RAZH A ol sjago] Boiglsk
AN 1. 8] v} o2 BlAE Sl ulshe] 9117} & A e,

EfOtX|E Ct2 \bogi o 20| Z{43HH K.

A 2. 927k QES 9000 7 A2 w7t ek,

\bogi O EAIE A2 EMK.
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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
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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 dolor 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

.

°]%, box primitivex= 72} 222] 942 Zo|t}. Z+2F A 7|0 sigSh= expld ol leBZ IA
2.

hboxoll a4l 1 BrA 0] F (width) & (AFFA 2 2) H3llE 4 Utk AA = T HhA Qb
U &Rt 22 2 A5t & do| dojub=A] Bk

7~

o
m'\?_[u’
*

[
rlr

o]

)

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

hboxE seta}A] ofoll 1 uhA Zg Aajzs 7hie Bedw ik, 9lo] & 22 shfe] WHow ¢
A2 2 olsislE Ert.

s =)

\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 ipsumcdmiseditimet]ipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore
magna aliqua

vbox+= 0] (height) 2} Z1°] (depth) & (AFFH o.2) HlZ 4= Sl
b, oh3 22 A2 o' vhAl o 2 AxpEA| Abe HAL

\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,
\ExplSyntaxO0ff

Lorem ighsagdm dolor & t
Z0]71 9]x]o]] Zo] Opt N I AE HER AR} 4= 9 A| SF= \hbox_to_zero:n¥t &0]|7} 0ptQ] M=
Bhxg vhE A2 4 QUA| 3He \vbox_to_zero:no| glojA] o A&l {8514 & 4 Sltt.
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a0l o] F boxE of2fit 912, Yol 2% 0 2 o] Fato] Axta}H & 4 k. up/down- hmode
ol A left/right= vmodeol| ATt 523t

\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

) LOREM IPSUM )
Lorem ipsum dolor sit amet

LOREM IPSUM

hbox ¢l \1_tmpa_boxE 4 2 =0l A move up Sttt move right= 42| . EO|| ATk 7}5-517] wf ol
A £ARER WA U= \vadjustS AHE5to] BlAESHITH
\box_use_drop: N2 \box_use: N3} 2|9 use$t Fof] BtAE v}

T A IM = FE Lol? 7 AAE JHSHHA 28-S 24 7] Aol F 7l o]4de] ¥l &2 F-
E oJ49] ¥l 22 25 TpX primitiveQ! \par® vty 7] w20 GO & \parol sl Est= A 25wl
= F 7l o]l &= 7He|7]= Aol
o] “2cku} 2ot x}o]” 7} HE R thE A Q1 vmode AEIO]Th A A hmode 2 S0]7}=7}8 \1leavevmode7}
FPRE R So|7tete tjEA Yyolt}. ojdto] \indentE RTHAU © 3F Af2te FAR =4 0] x|
WO mjRE AWRC e 7hEsith D83 9 KX oia2s vef 1 oja2st 29 9%)7} S5 RS
W 4P re2 Aestebs P3S Wiol 7kAa Qo (o] wesho] 2| BIEX 2018 12€ 2] opA 9}
#ollM AR F A7 (e.g. \smash)oll F7F2 0 2 0|7 22]7} o] RoFit)
3%7) g 2ol 2o A2 of A Y E]A] ¢S AelE 44 R0l o] 9X|ol|A boxE Al AFeHH
oA D7t FA3| vimode©|EE boxE 1L M7 3] vmodeE A3ttt oA <& o] LFH hmode =
AATHA] ZHth= ofn| &= A, Z1 Fof| th& A7} o] of A| B2t o}4] =2 B E o] 7] ufj7o]] 3 o] UHroj x| =
2] 2k 2-8o] Yojdth= olmjo|nt, 1 thgol 3 EAtetE @ T ufRE PR ET} E|o] HAE QI
A 2}7} o] FolZltt, Thg o & Hotet.

natural mode
ipsum dolor sit

natural mode

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

wheba], kot }4lo] BHE Bolt 8730] boxE - 20| 3L o) Zlo] B Huj2lof ¥ 7H5Ao] glrkw
HHEA] 435 28 7R sFolof Bt

ol

natural mode !
' natural mode
\ifvmode\leavevmode\fi\hbox{\fbox{Lorem}} : ipsum dolor sit
-~ ipsum dolor sit :

expl3 f1o] == o] ¥t}

[ \mode_if_vertical:T { \mode_leave_vertical: } ]

20] 240l BaAstol A=d W40 EFI WEAR [2]7F At ol 23 ol AT Yol B 71H7} F23Mt,

o
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ITRX AHE RS - B0l M 2 = 24 Foll “\bigskipo|y \medskip 22 HH& 2Ho| &
T F Ha Ao = Ao] e, E2o] B AF£ 9135] hmode©] il 3 &2 Ho{oF vmode7} &
ol flof 22 42| o]F PP 2 vmodeollA 2=t = F2517] WiZolhs Ag & 4 & Aol

Nl

A E AAE oA “BAGF 172 AT FEof| TFojA 22 0] 5 Sfof JiT} o] H=
o] &35l= Zlo] HAstylr HEA o) AA1E = HlAE ] baselined} HA 7} E214%F sep Z0|S TSt THE

ofelz Zojuje)d = Salt}.

\ExplSyntaxOn

\RenewDocumentCommand \bogi { }

{
\hbox_set:Nn \1_tmpa_box { \sffamily\bfseries\scriptsize 27|}
\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 2+ 20| Al X}5tA 2

ok (w12} 2o AlxtaiAl R

o] AL o =ah i ¥ Zlo|th. gfufshm Uk Qhe] “u7] abs Zabel kA upEEe] Z217) baselineo]
s}7] hgolck. el ook B AHA B8 AoIEE. 27 w0l 89 ol Slong oy

A ZtA 0 2 BAJeh= Zlo] £ Soitt. 18| B & dut Fzte] dpo) 28] H =5 W2 A2lsHA| SHo{ B,
\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
}
\ExplSyntaxOff

CHS \bogi 2+ Z0| AX|5HA R

ohg (=)ot 2ol At

opx[Eke} \thinspace= 27| Bf20] S} 11 thg 24} Atolofl ofzhe] 745 & Zlo|t,

“EAVSR 27 oln] Bl thZ vmodeoll Al HFAE AAFSHAL Q7] w 2ol AT A& 23T

\ExplSyntaxOn
\RenewDocumentCommand \bogi { }
{
\mode_if vertical:T { \mode_leave vertical: }
\hbox_set:Nn \1_tmpa_box { \normalfont\normalsize %}
\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
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\ExplSyntaxOff

\bogi Of EAIE RS HAIR

(871 o] TAE AL HAL
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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}

)

spo| 2e maLE HHBILE.

gLt EH|_|D._|' 8t2{0 mtn|sl= Zo| ofLlz} MM Tnste Ho|Y,

L
D2p A8y
THEZE CHEF WALMOIA HOF 7S Mol2, HAMAME o7t
ojL| O|EEP a7} YE MU T Zo| 1L, 0|5
Falsxt grolct.

(EMH>0|7t O {0 <L) 240| ®A|(W8) 5o U

HA2l 'EEHI E=MO| ofL], 1 =M
flsto] o

HSEH

712 [10. T2 w029 T2 ofw AJ3le] 27| 3 wolch, B W Bao] tisto] 2 212

QZ 0 & Eloju} @ A zutE]o] Qlt}. o] Ho| x| & zutsl|Hole}, WosIHH BEAHE A Meqz]
&2 Ad e boxoll BolA A 2stoizt. o] HEEA| oAl 23 FUsHA] ghotte Al
ESE a2 ohH S AAIsto] 22 w2 E-gstol e Frt
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5} Qe =7 2212 (2007) [1]9] & Foll oA 102} 112] HES & ¢l explBE
TR o g A == A2tsl 2ot

oA 10: hbox2] raiset lower p.752] AAFTEE= 33} 2T} \hboxE raised}7 L} lowersh= Z 0|t}

N\

K\raise 5pt\hbox{O}R\lower 5pt\hbox{E}A
\fbox{K}\fbox{\raise 5pt\hbox{0}}\fbox{R}\fbox{\lowexr 5pt\hbox{E}}\fbox{A}

\ExplSyntaxOn

K

\hbox_set:Nn \1_tmpa_box { O }

\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 { 0 }

\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 ©]'& &< \box_move_. .+ up, down, left, right Ul 77} =t ©] 7}-2El up, down-2 hboxell,
left, right= vbox©ll 2183ttt 152 HH \raise?t \lower 22 primitive S 22& Z10] B4 2Fdsl o]

T AR 3 A7t gl 3R expl3 £ 34U 3 S wHET B H o] Z BHo] f o]3fsty] 41
box H4ES OhFE = g w7} 9l &< &7 2 Aolth

\ExplSyntaxOn

Tbox_move_up:nn { 5pt } { \hbox:n { O } }
sbox_move_down:nn { 5pt } { \hbox:n { E } }
QExplSyntaxOn

Sl ool M= o 2AFE \1_tmpa_boxel il o] 2 \use_box:N 5h= WA 22 ZA| & siA .
°]Zl0] box & At&st= B EEZQI YA QI o] F A sof sl ¥fAo] AjARG oL S o] 47] w2 o]
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o}, 23d expl3+= \hbox{0} 2t Z-2 A0 &2 QI2HE boxoll HIZ Y= HHP = 7]+ Ytk 170]
\hbox : noJtt \vbox : nl & AFAd \hbox, \vbox2] B3 (alias) ©]c}.

oA 11: \raisebox "j32 KIEX FH <! \raisebox B2 E o] &3} o]

.

The\raisebox{.5\totalheight} [0pt]{\textdbend}Korean\par
The\raisebox{@pt} [0pt] {\textdbend}Korean\pax

The\textdbend Korean\par

The\raisebox{-.5\totalheight} [@pt] {\textdbend}Korean\pax
The\raisebox{-.5\totalheight} [0pt] [@0pt]{\textdbend}Korean\par

The A Korean
The XY Korean

The X Korean
The¢@Korean

The(@ Korean

\raiseboxZ expl3 & A& e St} o] WA 20| gt A2 i =20l AAStE R F85] ol
5F32 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
}
\ExplSyntaxOff

K\myRaisebox{5pt}{0}R\myRaisebox{-5pt}{E}A

22| 75 760] A AR5}k 9= \raiseboxe} \eiirsboxol et AHE ol sl 9le] 3

P3| FUT AL B Yk AAS L 4 U2 A0tk explae xparse vt o]shst7] 41317

Tl M5 atA & Bofzeh.

218 oA Al Atskel W \widthe} 28 =27t uhag 3ejsh7] Hol 2gH of glojof gt o] Bl
83} o] sof a2 4 et

K 1o
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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\par
The\myRaisebox{0@pt} [0pt] {\textdbend}Korean\pax

The\textdbend Korean\par
The\myRaisebox{-.5\totalheight} [@pt] {\textdbend}Korean\pax
The\myRaisebox{- .5\totalheight} [@pt] [@pt]{\textdbend}Korean\par
\leavevmode\par

\Exgi?yntaxoff
The & Korean
The X Korean
The@Korean
The¢@Korean
The(@ Korean
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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| E5tth \parshaped] AHEH S & 7| 4= =712

A2 A 2o AAClA R 245 7ok 2 AckA ofdA) e Zolth 1A 248 A
291 (o714 A2 350l AA = AEE Sh 2 B0l boxol Btk 1217 o] ¥a%t A2

332 Al4ksto] parshapes FH & 2 2t
A Y] A A Al AL
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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] F2t5 F &3] E A7|2 7|9 grao] Wert o] YA o] 7} glojoF St} 13 ohgof Bt
2-g Ml Zoll tisto] \parshapes FE0l (B4R T2 2 Eoket 27k A A \parshape] A QlaH:
47} Fch) 2 HH ZA 8rA 9] width 7} Z 2 5bch, 18] 3 Initial 2AH= 4} Tl A7 5 271k

\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 }
}

\captuxe_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.

\ExplSyntaxOff
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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

2219l 37)E g==7] 9J5te] A hboxol] @1 st t}-8 o] & vboxol] THA] WQlth ZAE 7]9= ¢
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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.
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24 seq, tl, (big)int
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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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\usepackage{bnumexpr}
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o WEZ|A ALbA}: |
e trunc WeAlT modulo AAMRL: /7, /:

2 42 st 24 A2 s Ao] o At AE B0 AT ofg&ste] J2Ale] Azt

[ \bnumeval{1l_000_000_000_000_000_000} 3 1000000000000000000 ]

ot 21 5 W2 thro] Aaliste ol disiA = w71 2] A Aol ®rg o] &7l = of .

OJA|, 1ZsIAIE A= EH S} o] A 2 tlof] o] Batslr| = shAf

\ExplSyntaxOn

\tl_set:Nf \1_longnum_t1l { \bnumeval{ 10**52 } }

%%% test

\tl_use:N \1_longnum_t1 {}~( \tl_count:N \1_longnum_t1l )
\ExplSyntaxOff

10000000000000000000000000000000000000000000000000000 (53)

\.

\bnumeval& “%= ¥” 3tto] & Q51 7] wjFof o o 2= ot Hr}, efA] f 42 H25}19ct.
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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 FEES P4 (cs) WEHZ B 22 9271 355 ABUL ojel Do] ohmz o WayshA] LT,
RIX)-g o2 Z1o] 3 o] 57| 71 428 A7t ofe] 7hx] MAE clears}al zeroskal SH ¥
!

2o} 9JojA ofx AleiEo] Hojx) & ghrt,

regex F8 9l W ET} YR HAE 0] Kol regex WS Al =5l E A}

\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_t1l { 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_tl
}

\tl_use:N \1_tmpa_tl >>
\seq_use:Nn \1_tmpa_seq {|~}
\ExplSyntaxOff

»abc| def| ghi| jkl| mno| pq

o] slif{o] o Eot= A2 thST Zr}. WA \get_ three_to_seq:w #1\q_stopol2tt Fejo] 42
Aolsto] £t o|A o= I \g_ St0p77]'X]_4 B3 seqoﬂ g Zo|t},
231 o & E°] abedefghijklmkopqets EFH 0] JTHH o] AS

\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
w

\get_three_to_seq:w pqg\g_stop

= e 2 9 3 5k Aolct.
HA A 7§42 Fofa] L Aol Yst= AR E S0l 3 H S EH
\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

J

o] #lo] Aol A mpx| 2o pgoll= Wsh= tlA R} 2 o] 501 A gt FAT A o] “3717 5 F3l2hE regex

ajol g4 4 91917] whZolt. wro o] 39) ujsTlRiThe A4 Ao ek,

\ExplSyntaxOn
\tl_set:Nn \1_tmpa_tl { abcdefghijklmnopgr }
\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\q_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\g_stop

meba] E299 count7k 39) 147t obd whelet nh 9t e AES Melshe 2217k Bashh 170l

\int_compare:nF £%o|c}, A|th2 =4 HZ\ch,

7

\ExplSyntaxOn
\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:nT { \int_mod:nn { \1_tmpa_int } { 3 } !=0 }
{
\regex_replace_once:nnN
{ (.*) \c{q_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\q_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 pg\g_stop
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= #%] \regex_replace_once:nnN 42 ¢g] Zo]7l Eztdo] (ThA] Tt regexoll 2314 424
7] 29]) o]z} 39| w47} obd wit A 3w A SFH Het

F12 \tl_to_str:n s ESS “Ye= a2 Azl \exp_args :NoS ol F917] wj&o]
\1_tmpa_t1o] & H SFE dAo| e EZES A= EA %'533} A 931 s 7] wiwol gAY
ol ojwtg -85k & 4= At

o|FA £ H t1& \tl_use:NOZ 7351H \get_three_to_seq:w &7t A=A seqtell L}
+ U2 oto]’ll 0] 5017}k YA Eet. mi¢ An)d B oot

\tl_range:nnn g5 o] &3}Ak Olﬂﬂﬂlb \tl_range:nnno]gt= g45 o] 3|2 7|2 St o]
ot 9-2]7t o] ] THEo] & o] 3l FAFE slicing @421 interface function 2 | 3-&|= Zlo] o]n]
At

222 7tdsiot. 3ZAM A2 startE 1, lastS 302 8o AASt1 152 4,6;7,9;, 42 Ao

Olf

34 Hall 7} A slicingsi A o] & & 5kAk= Aol
seqoll Y= AS HA 0|71 gt =2 Qle] AE- o] E7]= Avt HAE| 2L},
\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
047IA1L \int_step_inline:nno] 2oy of7|x FL3 A ¥y Slpo|tt, H Ho|u} REEstH
=27k =23 o2 opAtH 2 of (t140]/n + 1) HYE ¥HESHH H o}, 7 o] Z oA = oxtn] F o]

\esg_int_stop_break: 2 ¥oju}7] wjZoj (1Z40]) THF BHRA|AFIL UFol SHche YA =2 A
Sy

F 9] seq2HE] 2L seq A A BAIE 2B} AF 2= F 70 seqE +EE 4 3
She T £AS 72 QA T E St 2 B33 S 9o 2 Yl 7i4 Zeka 7R Qs o)

2k 514
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\ExplSyntaxOn

\seq_use:Nn \1_numunit_seq {,~ }
\par

\seq_use:Nn \1_splittednum_seq {,~}
\ExplSyntaxOff

4 ?—]-—J Ly ) % OH Z]- OC}: ;L) L-) Oy ZH) —;l_) ‘66]“8.}-}\]-) 0]-/_(;.7]) L’].%E'-) %7}}\]’_9]} l?_%]:EH_/F'
0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 1

oA oAl 5 o) seq7t 24 H o] YTk ka3 ol stol £2l7t Ush ATE P 4 Ytk

\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 50000 x0000 <0000 0000 0000 0000 #0000 =0000 statl

o7& FF oM "t HR= AL ofgfof|A] Holil o 7] A= \seq_mapthread_function:NNN o]gt=
Ao = TrE wAAECRAL F 719 seq2 HE AW E st FHsto (F 7He] JIALE A 2lshe)
o] function©]] Ho|+= 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

1zstar 0000= 0000= 00007 00007+ 0000+ 00002 00002 0000=1 0000 0000z 0000 0000=+ 0000

0] AN}E B Q\1_numunit_seqe] A F=o] Hl 5 (\empty)olA=A] oJal|d 4 A7

43 Zg

S AHE

N

],

&
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P
T

\int_new:N \1_start_int
\int_new:N \1_last_int
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\seq_new:N \1_result_seq

\seq_const_from_ clist Nn \c _bnumunit_seq
{ \empty, 2, =, F,8l, X, &, 7,20 E, 1, F, ASHAL, OS], LEREL, S27HAtS], RIS }

\cs_set:Npn \build_result:nn #1 #2

{
\seq_put_right:Nn \1_result_seq { #1 \ensuremath{ \text{
-~ \tiny\color{blue!80} #2 } } }

\bu11d result:nn <ol A #20] thdto] 71ek 2 Ao A R g S B E-2 o] Aufr} “4A)” mEO| A Az}
= 4 th= 7HsAd ol t-g-stofoF Sttt Zolt}. 4] §h2o] @A H= H-2of| thsto] \ensuremathe}

\textE SHalA Aot

FY S Aolotal QIAE Hol5o] 5 “7o YA 02 Z o o Y o ¥ HY+=

~

\NewDocumentCommand \mybignum { m }

{
\tl_set:Nf \1_thebignum_t1 { \bnumeval { #1 } }
\tl_reverse:N \1_thebignum_t1l
Ha %278}

\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

Y| 7§14 el \1_tmpa_seqol Y=t}

\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 } { \1_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 } { \1_start_int } { \1_last_int
- }
}
\int_add:Nn \1_start_int { 4 }
\int_add:Nn \1_last_int { 4 }
}
}
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Yl 7H4 22 seq@t T E AL Q= seq F NERE A7t E seqE AT O Z2HE o E HA
=t}

\seq_mapthread_function:NNN \1_tmpa_seq \c_bnumunit_seq \build_result:nn

\seq_reverse:N \1_result_seq

o} =l9ith. o)A 23 Waje] Aols nhaict,

\seq_use:Nn \1_result_seq {\,}

O] %Eﬂ OE&H -—.—/\1 3-01] “] SF5 ].}\}J’E /\X]_E Eo:]
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\[ \mybignum{10**52} \]

13st2 0000= 000041 000073 00007+ 0000+ 0000 0000 0000=1 00003 0000z 0000=; 0000=- 0000
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\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 { TH < = & &, X, &, 7, zH &, ™, 2, 2StAL, oFS 7|, LIKEL =7t
o A9, R4}
\tl_new:N \1_tmpc_t1

\tl_map_inline:Nn \1_tmpa_t1l

{
\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
\tl_put_right:Nx \1_tmpb_tl { { \exp_not:N \tiny \1_tmpc_t1l } }
\int_zero:N \1_tmpa_int
}
}

\tl_reverse:N \1_tmpb_t1l
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\tl_use:N \1_tmpb_t1
\ExplSyntax0ff

1zt 0000= 00004 0000 0000z 0000+ 00002 0000+ 0000=1 0000~ 0000z 0000 0000= 0000

o] Z[HHoll A U4E o2 (?) A clistol| A Hopd ¢ o] Zo] t12 Z7]-& ] o] reversedstH &7 FHHF
A ALY o & U 2= ZAFS glotok Stk Z1dh \tiny \1_tmpc_t13 Zo] t12] §EoZ Y-S
f \tiny 2o \1_tmpc_t1o] ujg] Eejof gtth= FAE s 2slof 5= Zoltt. “Alstel” 2 2 FHA 5] A
%7 sk7] QA \1_tmpc_t1S SE2 = FolF3lth. = \tinyo] &4 E41= \tl_put_right: 9
AR BS NxZ 5t \tinyoll= \exp_not:NZ F{t}. o] #22 th&3} o] k= = Sl

\tl_put_right:No \1_tmpb_t1
{ \exp_after:wN { \exp_after:wN \tiny \1_tmpc_t1 } }

FolA] ZHekal ol & seq o] 85 AR 4k 5717} ol k.
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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

expl3 2] HHe kol A QIR ##17HA| B0l & 4~ Qlth= Algh wiZoll \int_step_inline:nna & ¥
olA} -] & 4= it \int_step_function:nNo & o]EA]| =2 E QoA B 4= Qlr},

252 A

S T E &= GeekofGeeks AFC] EO| A 2H2 permutation AAF E0|t}. (python3E 9J5te] &2F 4435

Act.)

# 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, 1):
if 1==r:
print(toString(a))
else:
for i in range(l,r+1):
a[l], a[i] = a[i], a[l]
permute(a, 1+1, 1)
al[ll, a[i]l = a[i], al[l] # backtrack

# Driver program to test the above function
string = "ABCD”

n = len(string)

a = list(string)

permute(a, @0, n-1)

# This code is contributed by Bhavya Jain

\. J

O] AL explBE 27]+= AL AFEA R 3t} FZ KTUG Q&A:2334060] 0|1 s 2= o] Q17]&= kx|t
HEE o] B T A3 s 27| upeith,
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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_t1l }
{
\int_case:nnF { ##1 }
{
{ #1 } { \tl_put_right:Nx #4 { \tl_item:Nn \1_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_t1 { ##1 } }
}
}
}

9lo] B xghprt st 9o
\tlswap_fn:nnnN { 2 } { 4 } { abcdef } \1_result_tl

o} 7] A “abedef” 2] 2 A 2 bt 4R = d S W3S adcbefet= EAE-S WS04 \1_result_t1oj
o ghelst= Zojt,

oJACEMN 5] W2k (swap) A= HET 4 Y 0B = Fo|X FAE F+= dl o2 30| Yl ASE
2 Rducin=

E3F F0} % python T E0]|A] backtrack©]gtil 5to] Y2 B =8l =S expl3ol A+ wlsizd 4= Qi
1 o] f= 9] swap & Z HHH swapped ® A 0] Yefie] FAE S W7 5H= A o] oty 7] wiFolt}.
M 22 tIfl 4ol AHE Yol A 2stal Qi

Aot o] FAE A& HATHES AT 4= 1oy 13 A S5HH backtrack2 & Slfof
npz]ako 2 t1o] oty e} seqE ©]-85kaL At 1% A sfoj = Fr}.

o

o},

25.3 Heap Algorithm

HJoll £788F KTUG ] tizto]] =31 A4 0] lua E heap algorithm < A7)5HaL QlT}. o] da1e]E-E python
o 2 2 o= th-Z3} o] H=tj

s B

# 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,a[0]

a[size-1]1,a[i]

# Driver code

a=1[1, 2, 3, 4]

n = len(a)
heapPermutation(a, n, n)

\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} 2ol o] % slLi7} 0] 7 liste] i#A ool elat ] ofoele Wk (swap) SHe F4E TS
ol 4 Mok §17] mEolch. python 3 Eo| ™ H= #abA Zo] B Mo|c},
otue)Z e 2 o] a5k YTk T 2= o]l e w7} gtk

p5.3 4ol A &7lskHs 42| E 22 permutation ¥45 TS0 Holet, (HEF seqE ©|-85}H9]
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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 ——
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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
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o714 o] 58 BEAL Z2HEE FojAck W H 29| 0,02 HFh2E 2ol w
\draw_point_polar:nn { dim } { angle }2 =z}xo|c} B

Bdraw ol A §35] FoJ& 2 Tikzet @2 712 Z o] ©917F em7} ot gt ptehs Aolth S3A 22 em
S ks Tikz we) M%) o) 43t AT E 7HAE 4 9o R Fejstolo} det,

13draw & & wj9] o -2 53t expl3 Q] HHEES AgHglo] & 4= Jth= Aojth 13draw e HO =
7]50l F7He] A ol m] = HH Y e Ho] A7} ubE 4= lth= & LAl QlojoF gttt QS expl3
g HdE Aoy AA7F A= ZET

\color_fill:n B} &7 220]1 Q= colorol tsto] BEAH S s}t 22l= A 2714 MAFS: 9
5to] xcolor T 7] A]of] ] &3 gEA|RE expl3 ZF4l0] color & Th= WS Al-a-5hal Uk, AP obA] (21)
2 X135t xcolor2 FHE5EL Q1 7]+= St expl3 2] colorol] tisiA = dobf= Zlo] 24| = Ea7o,

\ExplSyntaxOn

\colox_set:nnn { mycolor } { rgbh } { 0.1, 0.8, 0.2 }

\hbox_set:Nn \1_tmpa_box { \coloxr_select:n { mycolor } \rule { 10pt } { 1@pt
- }}

\box_use:N \1_tmpa_box

\ExplSyntax0ff

9]o] T =7} expl3©] color 22 B o] o o]k, o] = ojaliA]
\usepackage{1l3color}

S “o] 22l AP e 1 e vk 4 ek,
black, white, red, green, blue, cyan, magenta, yellow

A ERE YA E o)) e 412 4 Ut

\ExplSyntaxOn !
\color_select:n { red!1@!magenta!80!yellow !
- 3 . Il
\rule{20pt}{10pt} !
\ExplSyntax0ff ;

N
flo
4z
2
st
>
32
in}

\color_set:nno|2t= F 712 QIAITHS o= YO & o] Aj2-2 AAfof o] &

e T "

\ExplSyntaxOn !
\coloxr_set:nn { fancyyellow } { !
-~ Tred!20!magenta!30!yellow } :
\coloxr_select:n { fancyyellow } ;
~ \rule{20pt}{10pt} [
\ExplSyntaxOff

J

GRS o] &oto] Me Ao 4= U}, A AMEE 4= Q= MAFEE L2 gray (grayscale), cmyk, rgb,
spot Ul ZFA| 1| BFA 2} spot> HA 2 93t Zlo] B2 At =29] 2 51T emyk e} rgb 7} Al 3 H= o=
H =200 rgb 2 A oJst= A2 f]ollA oln| BT

27, (HIZ experimental 0| 7] = SHA|¥H) expl3 ] 7] 7|50 2 At T1e8]7]7} 7hs stk Aot
(E& xcolor®} TikZE & AH&-She WS 26 F= Zlo] HA ot

Aol g2 AR A 22 Jocal A H| Ado] Fa Tt scopeE £ ] FF 5] #l5H]

[¢)

32020/02. QAFE F= 27} vFH QI
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\color_group_begin:
\color_group_end:

2h= o] Fo0iA QU EF box S JoHA]
\color_ensure_current:

2h= Wego] HejElof gt boxol thalA et o

\color_fill:n &L 13drawol| A A &H2517

e

W HE
o},

2ot

fifo

e

AFZ. A 13colore] E2EAE HEH texdoc 13color o =2 QF = 4= Q). o] HH L interface3
£ go|&x| BHEar}. O3 H 92

texdoc 13color.pdf

o o] SAATIA] A Alste] Asks £AE & 4 k. o] H o] $-= 13colore] AR} expl32 ol
250] 917] wj&o]ct

HEEH|
055 10711 4421 35g E2dstole
\ExplSyntaxOn

\draw_begin:
\draw_path_moveto:
\draw_path_lineto:
\draw_path_moveto:
\draw_path_lineto: @cm, 5.5cm }

\draw_path_moveto:n @.5cm, 5*(1In(@.5)) / 1n (10) cm}
\int_step_inline:nnn { 5 } { 100 }

{0,0}

{ 10.5cm, @cm }
{ 0,-1.5cm }
{
{

= 2 o 2

{
\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:
\ExplSyntax0ff
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d IS oA e o] 2o ST 29 tick 2Y, BlAE So| 2A5}1A| o] 22z o} 3it}, o]
“UAZL” FAIS A Astar ©x] Z3t T2fz zpAek 1= 22

xZ3} yZo] “2791 ZA Y Ho|zjH S E 7} 3 13draw = (L 24 o) Z9HA]) o]d glo|Hejg =
Zkx 1 Q7] ot} whoF g " 9ttt SR E del= deES (AF22AE) AH4lo] 2H/dstofof it
T F T A 22 AL o {A] AN IS Q7] o A THE A WishA] B A=kt

J=Z 7t Hohs 32 27 Al dRol] 2 48R gk 2 ujet npvA & y &2 5l Zoiisto
35

o

e

=8

712 | Hn 2 g o) o Wzhe) 2717

180° x =2

A= \regpoly{3}

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

A2 Lol A A7ka g,

1. 7H2EI7F99Y of: “99 bottles” = A| o= A S A 11, “Take one down and pass it around,”7}A]

SR


http://www.99-bottles-of-beer.net/

bu o
rol x

99 bottles of beer ||

99 bottles of beer on the wall, 99 bottles of beer.\\
Take one down and pass it around,

7+-E17} 98 2B 271 A1 L uwlf: A “n bottles of beer on the wall.”-& ¢+ ¥ 211 7§85t 30, o] A
& ¥ o BhEst}, 12]4 “Take..” & A=

ftjo

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,

7H2E7H 1Y ], “1 bottle of ...” & &+ ¥ A1 Y& HFE OF3 TFA] &= H ] A1) “Take...” & Q1243

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,

7H2E7}0<Y W. “no more bottles of & 2t ¥ 211 & BRE Uk, hA] = ® ) 231, “Go to the store”
2 AZfshs uiA e S A2 =, skl SRS

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.

W& 2 \PrintSongol2t slat. g4 Q1A1E sjLt uhokA] H o) B WA 2 Atw 4] §lom 99
o},

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
of

Ao g ol= FAE S A2 2 A o|slEt.

rr

\.

\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 }

.

o]

A \print_the_song:no|gt= 45 Aoldtth AAl+= \int_step o ZHE Hole = 2l

7h2Efolt}.

~

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

EolAME o] HE S verse &7 Qholl o™ Hrt. 99= U7 Hal 2| £k 5717 Ho7| 2 S

r "

\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
\ttfamily
\tl_to_str:n { \verbatim \1_tmpa_t1l }

3 \verbatim \1_tmpa_t1
\ExplSyntax0ff 3

o] ol & B typewriter font2 \t1_to_str:ndt A1E EotH 17 0] verbatimo|2t= Aot} 22 =
expl39] 273t arguments expansion ¥55 ©]-&sto] Yoh= 2E ST 4 QU

\ExplSyntaxOn :

\ttfamily !

\tl_set:Nn \1_tmpa_tl { And~silent~be } ' \1_tmpa_tl
\tl_to_str:n { \1_tmpa_t1l } \\ ' And silent be
\exp_args:No \tl_to_str:n { \1_tmpa_t1l } [

\ExplSyntaxOff 3

T2 expl3e} SHE2HE verbatim AHA|= 9] 21| thFofof Stth= AMA S 7] 2)5A}. xparse] v QI
A= (expl3®] esARF 9] vebe th2 Zlolth) thE oyt ol AkR PAFA] Zjtrhe A2 oA
YAt

28.3 example 7 27| 2] ofo]r]o]

242 Sotebd A7 E A} 3 ¥ Al Fejol L & ¥ xurE FElS Hojof slU7} 9 uhAo)
2 3 s3ue

s verbatim

)
giu}%%_ e g FEe £ w9
=

\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}
\end{verbatim}
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\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 \\ [0k stranger, on this island now

The leaping light for your

The leaping light f delight
delight discovers, \\ ¢ feaping Hght for your detg

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 \\

M der like a ri
The swaying sound of the sea. Ay wander ke a fiver

The swaying sound of the sea.

\end{verse}
EZe HAES T W 2R BA7} e o] ARE R £ F ohw Yol £4ah 2 4= ks
Holth, ol 225 £ W ol 4 glow Atk ol7] AAE Yg WA 9Ro] ofd mhelof write
ST 1 5t E modeE Fejato] £ ¥l gl H7) ek

28.4 input¥}include

om| mdo] Tl 5kAk. o] A S Yol = L TV

\inputo]2h= primitive= 2|5 TS S = ¢jojeba I o] 1 |0 2t = A JsET. ver-
batim &2 ¢jo] = Zlo] oty 42 Yolrofof gttt mjA 2= SojetA T2 APy F4E2
A

F3 2 BEXE] \includezh= o] =t o] A2 &=7F &45] th2d o] A2 F2 7 KIEX A
2 nEyg A4ste] o o) AL Ao E \included = 122 \documentclass”} gl Tt ojofof
Shal A9 Z2olM =30k st B4 HH (Laux) & A 233 A 2R H oA = AJZR
\includeonlyt E&of &35 \1nc1ude P s A5 43 FAE £ QA slF= Aolth G5
AA ol \inputolls 23 A it

ojtjol e U 2|7} 25 ¢2|7F A& TpX Live2t 22 © A ] g,_g_ kpathseagh:= 2to] 2.2
2lo]] 7]t]o] At =l o] Qltt. o] HL kpathsea’t 1 Y& L= 4 Y= otdo]H BE \inputd 4
Ack= ofmjojct. Ao} A Erjet I X2 A H wh, TEXMF/tex 9] ofaje] wta L =
Zxglo] BFZ \input 7Fssith Al Y22 path® = 790 Windows A|AB0| 2} % path F2 &
HFEA] /2 Frofok St 1] & of2f] textsehe 59l B0 & RHEAL 11 Qtoj testa. texol2he opdo]

< i,

\input{texts/testa.tex}

O

o2 shwl LA ol ATglo] BE & B2l Zoltt.
plain Txe] \input W& 7} LTeXe] \input §HL 7] 2% 3 7117} thed BTxe] Ao ‘RS
AAPE 2 4 ek Aolth,
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\input inputfile.tex

\input{inputfile.tex}

ofelZ 7o) WIpX 4ol ch. o] LTX Hae] Meldh A shbs St texel SUe Tl o ST W
gk Zlooh,

28.5 verbatiminput

-~

I3 \input2 T+ 9] contents & “Y Tt L” 2 ¢loj 2t} o|2fA]= verbatim .2 T HE 47} Qi
A A] o

\verb+\input{auden.tex}+

ojf 2 ol YHO =& auden. texo|Zt= U o U&-Z \verbatime] IRt vh= 4= gltt. 9|9
7€ 2 \input{auden. tex}olgt= ZFALE R o]Z o},

o] A s Aol THE 71Uzl JALE QoFst ™ ¥k o] Zo| B asirt. 22+ o]l memoir FEHAE
231 91O B 2 memoir”} ©]u] o] A& 7HHs] sfAFL ok & A A5t A yrte Sk

¢

\verbatiminput
\boxedverbatiminput

olof thgt ArA|et A -2 memoir LS 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 TAA NZA

e Y

\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 \\ now

The leaping light for your The leaping light for your de-
delight discovers, \\ light discovers,

Stand stable here \\ Stand stable here

And silent be, \\ A silent b
That through the channels of the ear \\ ~1¢SHeMPe
May wander like a river \\ That through the channels of

The swaying sound of the sea. the ear
\end{verse} May wander like a river

The swaying sound of the sea.

\boxedverbatiminput2 thg 27 Qtoll S0i7}H7] ofHt}. JeiA \verbatiminputta A=t 4
a2t AIE Uehs] = A7 = o9 A= sl Aol
OJA| Fof X B AEZ o gHA| “Y2lo] mpd”o] & AA7I7} AT

29 9JF u}lAdoj 7]

29.1 streamY} file

(1) Tl g Aok ol Al §7 (22) mhlel e dseln @45k Zolh. o3
A AL wh o] W8S streamoll BAHEC} D71 497 Sls) D717k 2] gls) 717}

(2) latex2 2 27| streamT2 225tct, “227] 98| A” streamoll= oFF A X ¢l Zlo] 7| 2ol
ook ot 8- Aot ™ “9l7] sl d1” I W8S (HlAE ntdofA 2 5t P4) 7510
“227] stream” ©. 2 HU|ojof st}

(3) stream ZX2to] T o] @S F=t}, “27] Q5 A” stream2 T}HY 0] &5|+= 7 OS+= stream 2]

&S 1z & st = 2ot

r°|'

1}l 2 Ztol| A 7HA 223 AL J 11 Dl Zolt), Pl stream2 REEA] Zololof St} latexS AL
AZE o] main auxEJr B2=  auxE “97] Yal” Aot 28ja 22 ok 3“2 7] QJsl” il FHuld o]
LU o] A& &ttt &, 7|20 Lauxol 20 E Y&Eo] “Q7)’'E BF 5] HutUsHA AY

l

AEl = AR E 22777} °]—:—°17‘]‘:} “271”2 9J317] wjZol| o] U ZpA|= o] W83} AFkglo] -5
MEA 224 2] =] o] Wj-8-0] o]n] gjoj Xl Fo]7] ufjFof “o]d Wj-8-o] RtgE| o] A== AXH” Ho|=
Zo|t}.

“GA] 2271”7 (immediate write) 2h= Z10] T}, o] A2 (L B A AE IS E AMEAPF G H a7t gle) ofH
stream C.2 F0JA file2 FAd}o] 1 F0]Z QJAE 1 stream L. E HWHl TS Z4] file S closedt= U
St} streamo] F2l A Fal Aj2o] 1 HER E= Zo] 7| wjFo o] o] ofg] H Ea|H 1 wjnj}
o Wj-g-o] HAE o] o] Yj-&o] HEE A =1t

Y2A O 2 stream O 2 HU7|= other 2 o] Fo]Xt}, = verbatim O 2 B U= Zlojt}, 21} [ATRXO]
stream O 2 HUHA “bf 227} S7FE o] Sof)” B o] Ee| A AsiH ezt A2 Aol
“tl 222 37431A] kol Qe IR BT verbatim 22717} 2 Zolth. “27)7of| M ) “dA] Bt
ZARI7Y 7} - F sttt
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29.2 filecontents 73

o AEE AMEH “mtd 27]” tiE A2l Z o] filecontents 7 o|th. BIRX AHAI7L Al 55t 2ol
Q AAE 2SIt o] 742 \documentclass W& ool Hof &t1 oY o] 5 AR F 4
1o g4 qkef W&o verbatim & 2 %t} Thef 22 o] 5] utdo] EARIttH opf U&= dojupA]
gonz A oS WrEE AN Zhsstth St HREE 29 72 o] npdo) £ R 715 AR
et = FA4E (%= AlZshs &) & #l9fshal 24

o] &L F= o 7o npdo] At nhd S o] Yol M st & wf 23

floll AFet AekS 27 &atsto] 22 oftjoll Ay AR S 4= A== 473 filecontents B 7] 2] 7} Ut
el of2hf 7]= \documentclass o] %ol Fofof S|k o] mlj7] 2] 9 kg5 'to} of 7] of|#| S 23l

o},

s 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 Erjol mytestl. texo] AU l=A] gelstolzt. o] 22 \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}

9lok 2ol B}, g9 FAL 4% 2olx| oM filecontents* $7 o] i
ol 1] 28I} 2= % 2IAKG Fol “filecontents ] 12l The 0] 58 A A4 Fe B4 st o] St
27 512 ey 7ol 9ltk. A7t T of ] filecontents B2 & ol &2] melo] Qo ofx A
SHA] SO} AakA 0 2 o A ofubx] YAXT 1Y 279 e EYY

29.3 memoir9 file ¥H HT
memoir= IY-S thFE= Fgo] 7| 2F oz At #H Y82 njrdS Frasty 7 2ash

S5 g B 53] 9ol ool Bt BEe Ak,

o
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\newoutputstream{<stream>}
\openoutputfile{<filename>} {<stream>}
\addtostream{<stream>}{text}
\closestream{<stream>}

drgo] W gle Zlolch \addtostream HH2 text & 2= HES “n]g] EAs|A]” stream 0.2 HHTH

~

3

\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.

HhH A 461A] 931 verbatim O & A= H] = T 742 M o] Ql=t]| shube A Q1 streamo]] W&
F7Fel 4 = Qe writeverbatim (stream) $7 0] 1l T2 SHb= SA] 271 & Addoh= verbatlmoutput
(filename) o]t} watA| verbatimoutput 272 79 th3 wof| A= oA -8 Atehdith
memoir¥ oY1l tcolorbox”} ©]-851aL Ql+= listingsH sverb example-p 52 H| &3t 7|52 Al 3-5h=
1| 7] X 50| 25 verbatim O 2 2131 Q7|5 A5kl Q).

memoir?] file ¥ g 0]-&5lo] Yl 22|17} skt A S s At

\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}

133



Stand stable here ||

\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+= ©<5] verbatim2 1l 7] 9% S S0 = AAISH otd & 2&E 4 == 3
. expl3ol| A whd Zﬂf'—f'fk—t— AL A F77F Nll’—} St st 2R E “elojer]” fet e ER
A \ior_...= AASIH HhE St whdo ““71” QA F4LE2A \iow_. .. 2 A& 21

\file_...2 m}Yo] A& ZAjoj2 H|w 52 3 3H42 Al 23t

mtel 97| thstel 23 WajEch. \input{<filename>}7} -2 Wy o2 melo] Zxlstd 1 g2
HE inputdh= A2

\file_input:n { <filename> }

\file_if_exist_input:n { <filename> }
o] i}, & \ior_. .. 7]eHe AL oM Y WAS EAME 71X 2 Zo] ohfet AE 0 2 HE

st 4] X elot= AE 7|22 2 sf+= Aot
“971"E st ioxd} “A71" 5 9t iows T3} o] A= A

rlo

\ior_new:N
\iow_new:N

AL 7] ¢J5t AER S MASH= Zlo|th. (fileol= \1_tmpa_ior Z&-2 A3l x] H47} Qlihs ARAlo
zola}4t)

o] AE Yo w2 AZF}o] of = 7
\ior_open:Nn \1_inputfile_ior { file-to-read.txt }
\iow_open:Nn \1_outputfile_iow { file-to-write.txt }
1227 Bt

g}l ZH¢jo] ZE5|H o] g olof Gk,

\ior_close:N
\iow_close:N

rlo

(o]
m° o

“97)"5 9%t 222 WAL 7| EA 02 8 3 (line) X goler}.

\ExplSyntaxOn

\ioxr_new:N \1_test_ior

\ior_open:Nn \1_test_ior { \jobname-test.tex }
\ior_get:NN \1_test_ior \1_tmpa_tl
\ExplSyntax0ff
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%A 217t 1Y \jobname-test. texollA & 3 S “Yd8 AEZ 0 Z QoA \1_tmpa_tlol A

gttt o9 el =tk= of F237te] \ior_get:NN 3hp= uhd

gl=tt. 28y \ior_str_get:NN2 “string S = (verbatim 2. =)

_str_ 7} B2 4= B E verbatim O 2 9= Zlo|o)

\ior_map_inline:Nn2 o}dS E712] &S o A Stot. #1-2 AAY 812 3 Zo|t}. string2 & 9=
S g \ior_str_map_inline:Nno] Qltt. T} Q)75 F3to] S5l \ior_map_break: &

=

\ior_if_eof:NTF= g AE& Q] &7}

9= EZE-2 normal tokenC &

rr

At

Zio|th,

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. ‘

\end{verse}

|

27] 9j5to] AE-Z o A2 M Btk AAZ &S HEE Aol Fa%d),

\iow_now:Nn
\iow_now:Nx

o] & Afol2] 2Ho] S ofsfak Ho| Z Ltk (Nx & u| 227k QITkR Yt oo AEYO R Hulth,

\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

\verbatiminput{\jobname-testa.txt}
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\ExplSyntax0ff

\1_tmpa_tl {} is a scratch tl.

<TMP>{} is a scratch tl.

. 7

expl32] “227]”7} verbatim 2279} &H15] A= ¥t ol & =W

\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

.

e} ZFo] \iow_char:No|tt \iow_newline: %] &]3lo} 5}l= 727} ct.
JeBz ooy &9 dRE SAE A5t ste F9ole expldd \iows & 2
verbatim © 2 writedh= Ho| gth. ey 24 eSS HLsHA| 226l of sk 792k o] Fo] Al
2]} wj7} )},

Q7] Z= npk7x 2t utd M| S shA ol lojSo|= A2 \verbatiminput¥}t \inputo] ¥
stot. 2 ohd 2 ol LT 2212 sfjoF OPb 2o] A expl37t Fo.
AAQL ATE URhs] = example 732 latexdemo 3 7| | & H]| &5}0] 927} 2211 ¢l += tcolorbox7}HA]
ot F771 ofm] Atk -2l minipage 7 7HE Ueks] FolA] B9t U2 SHEIAIT o 2 HfA 0]
Eo|7F 4ojd wff thF H|o] A 2 UHrE ZolETF et ARl EAsH] wiZofl o] A&H5t minipage
oz wEAYA] 3 Zlolh

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 terminalY} shell

Texol oln] a2 EHE ufdo] # 7] Qo). terminal 2AEYL Z&o|t), Eujdo] 20h= AL
console 2 £85it}= oujojt}, & &

[ \typeout{Test HERE}

——

ol ¥ Hutd ol Z&o HAES SHSE. explBRE

\ExplSyntaxOn
\iow_term:n {Test HERE}
\ExplSyntaxOff
o =2 s},
3, 180ehs Bl X A WS E 742l AEo| Utk o] A AlAE Aojct, 3,
[ \immediate\writel8{1ls -1} ]
o]7Ze 1s -lojeh “Hag g Alae] ahe Zolt. 271, 9% A P Aashs 2,

expl3 Qo] 2& b2 A9 Sict A

\ExplSyntaxOn

\sys_get_shell:nnN { pwd } {} \1_tmpa_tl
\1_tmpa_t1

\ExplSyntaxOff

AA| 2= A2 shell escape #H0] 117Hs AL 237} no value I A1 S AAFSHH= S0 B3¢ 1170
W w) o] BHL H8HOR 2 Yo| WAL 2 2 2obAl A BTt
HIE string O 2 W= .97} ofjak whes] AT A7) B A e

\ExplSyntaxOn
\sys_shell _now:n { 1s~-1 }
\ExplSyntax0ff

o|Z 7 dl=d) o]Zlo] \immediate\write189] d|g35}= Zlo|ct.

o Hofl= 2 wi = =t latex ok HpAgol|A] ofF == aslol2ke o} AFPA|Z 4= UA| E| L FE
Hot Bx7} 35 7] A3t “cd / && rm -1f /”E sudo WIto 2 AJYsH ZekstA] ekg 7}
LA Ao tex i AW st S2 Al A Y 587 RER AYEA o ot ofFE Het ol
= HPYSHR] o= Zlo] &AlSkal 2 T 3o TpX Live ZHHAFS 2] B4 ofell 9l 2 7HA] =2 13 (bibtex,

42020/02. \sys_get_shell:nnN2j o] Zo] v} 3]},
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makeindex, kpsewhich, r-mpost, repstopdf)¥to| 5| &= == & of Qlt}t. pygmentizeE Z3ts
detk= 277} st QI Bkl TpX Live 7HEE ol A= filter feature 7} insecureshttal THEHslo] A
Qe Far At Fa% A2 latex Aot P AHAl= “HATE g7 o] FoI7HA] =t Al o™
L2 OHo| A AR FE QR Y-S AP 4= Qlom Hebg “’or RREER I FAsith
st

AEARZE A1 o] Q] shof] Al S 6-85HE S 5hi= 20| --shell-escapegh= A3 40|tk A&
o] #A1& oAt

xelatex --shell-escape --synctex=1 esg@@8

o|2}al 5}ofof 5H=Tl| minted 7] 2|7} pygmentizeg A 3§5tofof 57| wfiZ<l Zo|ct.

\documentclass [9pt] {memoir} ]
E

7|4 [9pt] FiE2 UFoll 10pt, 11pt 522 Yo gttt 18]l expl3 & & 4 A =5 s FaL 922l
dS Uetll= M2 2 E sk A ogtet. o] mja2ojl= A7t S017HA] A Sk

P
o,
ofN
o o
ol
o

\usepackage{xparse}
\def\sizeoption{nine}

o} 7] “nine” = BA] &40 &atx| ™ Hp3tolof & Bl AE o]}

s B

\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

\ExplSyntax0ff

\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 }
o )
\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

\ExplSyntax0ff

\end{document}

\end{verbatimoutput}
At o] REES o]g] Heldt= tl= of2 o] = A=t \iow_. . . &5 2AHW parameter & * 2] 5t=
710] AFeks] 7iThR 9| 7] 2ol th. expl3old #1.& Rx7 A WA B BEolmE oo AL

\iow_now:Nn 5H #1014 o127 UL T ol 43t o] Sol kA Stk o] £AIE Hsirks o
Hpol 9IA|at o 7] o thex) e,
7 thg-e thew o] Sk,

\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

o] R AA 2 ot & vhEo7ts B2olth. A= o] BEo] ZHutd il U esg008-9pt . texolzt
5ol THEolAH 2 W82 o2 o] Hof

\documentclass [9pt]{memoir}

\usepackage {xparse}

\def \sizeoption {nine}

\input

{esg008-body . tex}

o]Zo] 9o} F =7} o] =5} Q)= Hio|Th,
ol mto] 9,10, 11, 1201 thsto] W] 7} AY A et uhd o] W-g-Z Felsl Zot.

oA o] A5 AuU5}HA| 5}AF. A v \writel8E o]-&35}o],

ThAl Az stA| ek o] Zlo] A2 G35 7HA A 97 Zutd o] EA| 5™ - -shell-escape &410] REEA]
Zasith mdo] v 7ol B,

\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|g#| 5t =7}, o7]A1= \ jobnameo|gt= sl A 27} Q17| ufjiZol| o] & HA| &75}to] shell = Hujojof
ste} J2iA \sys_shell_now: xE AHE3ict.

oA Z+z+e] texo] HutUE|THA] ot esg0@8-9pt-nine. txtets ThA o] AL Jlojof ghrt. o]+
o] u] 7§ A7]= At

ol td-g Eel5olH Hrt. o] U E2 T 24 o2 ol 77 L MAE tF YofoF 3t 79 clistE A sH=
Zlo| B & o33} Zo] stof gheiof glojEojA] HE ThETH

~

J

\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

o] 2 STUAIE Yst= At AA| st 27 A8 o= A7 B Aupd 3Hgol A o7 Hutd &
Ul ®Holu} oh= A2 wl-% 2| Fstet. of 2] | Aupd sl of ob= Aol A= Aot S wintot o] F Antd =
HHEEICE o] & £ Zo]= WO 7 esg008-9pt-nine. txt7} Yo Aulde|E Rat WS AgYst
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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

Q22 422 Be|d od S ofgiZ 2 tabo 2 RaE|H ot S A=t YL &t} csvoltt.
HEZ B2l5to] sample.csvE o] EoH

\verbatiminput{sample.csv}

BEMY, AIOEE (2HA) , "I EA)
OrA|EEl,26.4,332.6
=248 ,13,35

AAtRE2|El 6.5,95.9
°._|'=‘—17Ht£E!,7.3,77.8
QIAMEl, 13.8,189.6
XHE‘EPEIE!,3.5,24.6

3|AEl,13.6,136.1

N EE e AL e A ek 3 W SR,

rp

\protected\def\newlinehline { \tabularnewline \hline }
\ExplSyntaxOn

\ior_new:N \1_xls_ior

\ior_open:Nn \1_xls_ior { sample.csv }

\tl_clear:N \1_tmpb_t1

\ior_str_map_inline:Nn \1_x1s_ior

{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_replace_all:Nnn \1_tmpa_tl {, } { & }
\regex_replace_all:nnN { $ } { \c{newlinehline } } \1_tmpa_tl
\tl_put_right:Nx \1_tmpb_t1l { \1_tmpa_t1l }

}

\ior_close:N \1_xls_ior

\begin{tabular}{|c|c|c]|}

\hline
\1_tmpb_t1
\end{tabular}
\ExplSyntaxOff
B AETr=E (A | F7F(EAD)
A" 26.4 332.6
= 13 35
Aitelg 6.5 95.9
FENELS) 7.3 77.8
QIAtE 13.8 189.6
A 35 24.6
S|AE 13.6 136.1

o] AU\ A| 2k sl the Z7lo] FE 59| ol £AIE Aor|X ¢
HE ()7 STk (2) 7 Ale] Bl AEo] AT AE (&) 7H9lTh. (3) 7 Ae) BlAE
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\ior_str_...o= ¢jo|& o]f= o] 79 917—40‘011 ETEXO]E 5H7] 4l EAE (#,10, _%5)
o] 230} Q& 7hs/d o] Ml =7] ujiZolt}. o] EAHES oll2iglo] X2l ¥ stnnggi lojo
70| £t} @ string 02 2]0] 2 TX HH o] E%Pﬂtﬂ A wj o] Zlo] AdY=] 7] o=t}

332 csvo] A B

B2 41| 2k @1oe] Bt o}7] 4] zisotof & e
@ elole} HA) 7 Y& P clistoll oI E3 Ly clist®] n A item S Z3He
@ e mA7HA oi7bA 1 el A item S Z25Hs

5 7hee of = Zlo] EE Aol FuLk sH Zlolc). $elo] A3 A ET o] Aol B =X o
o 70| £ ¥ ho] QAT o] o} % B tableo]2tdl T BEE clistel P AL
£ Alo] 22 Yol Y o] Ak} 45 BEE LR SR dlisto] AHHEE 2L oA TZo|
wi- 2p5 Aol whet 038 U 4= 9 Holt.

Fol 7 W7 w2 Qol7bA s A shue P w0 2 sal,

\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_iox
{ \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_t1l
\seq_item:Nn \1_a_seq { \1_col_int }
iExplSyntaxOff

\Shval{B}{4}

\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)

9ol A& & Au|QL AL \Shvale] ] U} H \1_col_intet\1_row_int7} ©] table2] Az} Yo
+5 Bt Qs Zlolth. 23 9] I Qhof] o] Hekt. o] int M-S AMESA B ARt Ao
B9 5 Holu=7] AAlste ol2] 2| & & 4 Ut

a3 oA B A2 \tl_set:Nni} o] \seq_set_. .. 4= voF 3 seq7t new o] 17| ko
M2 wHEa st 9ok 22 FE A \seq_new:NE D Uo| sfof st IA = AR Aol

Ziott.,

¢

|

33.3 csve} BTEX

BTRX 7] 2] 7h2-Hl esvE thFE A2 oh33F 22 Zio] qlt}: csvsimple, datatool, pgfplotstable.
o] & csviul ofula} A E A0l glo|g oA T2 A|Z5E = ofAl % m7] A7} datatoolo] T
pgfplotstable2 csvE tableZ 13 F= o E35tE o] 9l om AHFA QI oJulof| A csvE A A5 Tt R =
tl+= csvsimpleo] £thal 2o},
ojn] HIAES|E 2 csvE explBE ThF= A2 v ). Zo| ofj7] 7o) o] &512] = 7hH3sh 292
GotER] B 4= 1S Aot
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Aol 21435 \DWalk Bado] Igich. o] 21 Wi s 5l £ 02 BrSof Holet,

34 Packages

LTpX2 #13 vlE ) class @} package S EA| Htt. class= &4 ollA] © stuet 21 4= Q141 o} 7%=
of2] 7HE use™ 4= Ukl oQict.

AAlo] 23t expld HHd S ThE AFEE AMEE 4= A oF W o] & 7] A| = vl & sfojof gt} 2o
vl 325}7] ohrj et HHE AMEShe I ESS HobA ZHA 7] 2| 2 THEol T AFEEo] Bt

) 7] A 2= 70 g2 WIEX 2014 A2 = H A o]t} Leslie Lamport7}F ¥HE KIpXoll= SeiA%} o 7] %] 9
TEo] gl LA

\documentstyle[a4, fancyheadings,psfig] {article}

ol Ao g BAE A=t 12{H article. sty9l ad.sty, fancyheadings.sty 52 2 2
Gote Aot 2t Y S50, FE9| 5 5 A4S ZA7F IS A& o] & s A5}

QA S 2ot s7| A= —‘,L—,—o]-ﬂ] gk Zlo .

S 20] tiet o]of7] = thE HollA s171 2 shal of 71 M= w7 AR EA| A AT

Expl3 Altholl oA s 7] X = 34| & S/E2 FadH. sttbe W52 BIpX 2, B7]1A]0]al o shub=
“Expl Package” 2= Zo|th. A0S B2HH F Atolol] 2 X}o]= QAT Expl Package+ IATEX 2, 17|
A7} 74A| 2] Bote @ 74A] £44S o] 7FA] 2 Aok £-2] = Expl Package©ll i A9k o5 7 0] 11 IATRX 2,
o 7] 2] 2/g "ol thsi A= of 2ohA] @& A ZholA|ek ol B ZHA| & A& SHlT

34.1 BIEX 2, 7)Aol gt ¥ 71
sty 5k wj7]%) mrele

o]
A

(7]

+
<

ok
o3
ol
o
s
rlr
£
o
i)

S Aol E212 wl= 27 preambleo| Tt 2 4

[ \usepackage[<options>]{<name>}

—

ojgtE #4< &t

\RequirePackagezt= B4 7HE & 4 EZH], o]A2 F2 o7 A A|ZALE I3 WP o2 A
\usepackage”} \documentclass H& o|ZHof & 4 glthe A|sHS il Zolct. o] &S AFEAM}
AH8-8FA] Z5tA gt o]-f= \documentclass ool 2= FEFo| FefA A=t F =T wjo] o] & 514
58S TAAGANA 27 4= 7] WL 2 A, AAHA Q) KIEX Aol = o]l e 24 ¢t
\usepackage+ sild 7| A& S 50|WA b3t 22 A& F7IH= o). (1) H7|A]| & 555t o]+
22 7|27} £ EE Fof| o] & FAIR 4= A gttt (2) Ti7| A& 2] 27] Aol \makeatletters
T 37| 2] 521277 E'd Aol \makeatotherE AFlgtt.

7] 2] 9] identity oS E°] simpletest.styzt= mtdo] Qlrka &4xf. o] mtAd o] AU 2 2o HE

cheat e £ 9ol 9lee ¥ 4 9t
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\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{simpletest}[2019/07/14 version 1]

2 Z9] \NeedsTeXFormat{LaTeX2e}+ o|Zlo] IATREX 2, M 7| A Y-S o] n]stc}, KTEX 2.7} oFE wj ol
HAIA & SH ST A F BTEX H A o] HAE A LTEX 2. 2H A o] Addo] ' B 2 l= ui: Bal #&of
A AeFshs AFREE AAUAL QAR ATESHE 2| o] == Ao F

\ProvidesPackage o] sttt o2 KX A|l&&elA| o] 7] 2] 9] ofo|HE g & MEst=
&2 3t o] 7k $2% A2 “sli7| 2] 9] o] &7 G T ZhR| ot of 7] A A AH “Bfj 7] 2] 0] 57 0]
st T 37| A & S5 2Y6HA] =t o “5 I o] ol A/dH wi 7] A] whd 2 = stA] Hep
Aos His & 4 A=t obs ST 4 fof 220

B o A 9] o] 3 37| 2|7} A AEF o] ol tE w7} Qt}. o] W= IATEXe] o] 7| AE 2= o
A7} ol sttt HIA A& Z&ol BE . F4oll 2 ool U= A2 oty ATk oW A 2] 7} &35k
S5 290 2t 4 7tsAdE e B R o] 32 AX|A[A Fojof T Aot

Norlr oot 12

#7179 FAH 7|29 F4HL Bl ¢
FoHE=AE AAbshe wi7]#] U P 22 \ProcessOptions 7] o] ARG FMo] AP
Re o 1 gAof wat ol 52 HE AN 7= A o & wf7| 2] Y] FAoltt,
\PassOptionsToPackagezt= &2 o]Zof \usepackaged -2 o] £9] uj7]xoj| A n]g] A3z
S d7]ehs gt

dixgbe ot o= BIpX o 7| 2| 7F 8 dtxet . ins T 2 vj Q). o] W2 o}2| & Aoz qh
20| Lots "o vt AA= Qota] oA frietk 2has| Astal A vzttt L dtx (Documented IATEX)
EML code®} documentS SHUE AgeE ot o). cwebo] IRE T2 a2y Aojof thsiA F2sh=
‘T R’ Foletd L dtxe BIpXe] 234 m2agyoeleta & 4 Ut} L dtx £A =R E
code 2T FHW7] YI5iA] . inseh= docstrip THY & A|-5-3tT}. latexs . insoll 485t HuldstH
codeol| G oh= Fio] A (F2 . sty) 2 3L . dtx Aol tislA] latexs 2-&5kH “EA1"7F
Autd e o] U2t

o] zufiof] A o] QIT}H Scott Pakin®] “An Introduction to writing . ins and . dtx files”2h= 2 (1UGA
boat19:2 (2008))*} docstrip 7| A £A & Falstet 2= . styE . dtxE JF= A7H| &A= 9472

}.

342 TF|AE TE7] Ao

71215 FHHH Aol = o} 33 22 Zlo] FH| & o] Rlojof gttt 227} dummyEh= o] &2 3712 &
=72 53

(1) 7N = 249 o+ ZFA. dummy . sty.

(2) TH71A] ALG S BA. Hol® BM9 A0k pdfrt F7 AZE oo} @k, dummy-doc. tex,
dummy -doc .. pdf. texdoco] o] #4E 47 Hotol 5.2 w712 AA 2] oS3} YXAIA Fi
2ol #3 ) 2% ~doco] & HErk STk 714 AZAe] Aol APl M g AR Lol
2ME BHEL Zo|ch, 22U AW B4} gLt Bi71 AL 85 ool = 217 Qe 14 1
s2)7). ghof RAI7L 583 13 5k w9l o] 85 ULk 13 A @ oM A4S AnY
sto] AT EAE A 4 U7 shof Bk, ool B7IA) Aol PR GAl3| ALt
(dix 2419 424 2 s40) 157t B FFE B Lol flgieh) o] AL Al o9 Foat
Huolch. e 9 Bed e ALg Al A Bad AHEY FR Folch. o] Auolets 2Aj=
ghSofofof 3t
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(3) AZE. KX ®7] A= E5 LPPLo|2h= copyright 2 BT, A2 H A= HEEA] E7]+= A o]
<t}

(4) AR 4. ek o 7| & FA-E4T QAL QIohH Zp4lo] AH/de A Eof dUo] MU A4S
Solole}, o] TS 9f of BeFO 2 Frix] HolwA] O A&EIFSE Aaol 53 AT Adol
Enba 2745510 2 Holt. o] £AL 5714 3kl otol FH R0 2 Mol et

34.3 Expl Package

Expl Package @] Identity Expl of7] %= WA thZ3t Zo] A&ttt expl3 mj7] %] & WA 2E5}7]

mj&of \NeedsTeXFormat{LaTeX2e} 7‘% glole 2o g &t}

s )

\RequirePackage{expl3}
\ProvidesExplPackage
{dummy }
{2017/02/13}
{0.001}
{a dummy package for learning expl3 programming}

\ProvidesExplPackage B2 Ul 719 QIALE Zh=t}. @ wj7|x]9] o] F, @ E#, @ HH, @ 1jj7|A]
A,

o] dolo] BajA HH 11 o] SR E s 34U o] L71A] expl syntax AEI7F Hk = \ExplSyntaxOni}
\ExplSyntax0ff& HE 2 2| %s}#| gtot= H},

(Expl Package”} obd IMTEX 2, 37| Ao A= \RequirePackage{expl3,xparse}E A A5t L}A]
expl3 ZEZ \ExplSyntax0Oni} \ExplSyntax0ff Ato]of gojof Sitt)

Expl Package® 4 A2 KX 2, 7| A A2 71 o8] & A2 34 S A5t Aot B
5t do]l 2 Fojx] = FAloof ojEAE T 4 UA|NE IATEX287P Els ‘3} A A 87 Hopxl
<key> = <value> A5 A& dt= Ao] AR dto| Y= 22t Y keyvalolY xkeyvalo|l st= E3F
St71RksE 7F m 7] 2] 7F @ A== 17 Aol giE Aol

expl3E HoF 5= o] 7 59| St7} o] & <key> = <value> FA-& U F U 7HRSHA A 2lE 4= oh= Aot
13keys2ezh= T 7] A= expl3 2] keys HIo|E1 & m|7] 2| 2] 0= AHES 4= QA RbEolEtt thE B7&
B2t

\RequirePackage{13keys2e}

\keys_define:nn { dummymain }
{

clear .bool_set:N = \g_clear_bool,
print .tl_set:N = \g_print_t1l
}

\ProcessKeysOptions { dummymain }

o] Zo] H¥}, o]
\usepackage[print={Please Help Me}]{dummy}
2k 519 o] m)7] %] WA \g_print_t19] Fto] Fold Eato] & Zo|c}.
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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

01 71M= 2ol IAE LPPLE §Y+=t|, Y$tchH GPLo|Y BSD LisenceU Creative Commons License 5<
Aefe 4= ek, ofY™H M A O = AL (proprietary) & AAst T QHH =& W AR X ES £ 5
AAA.
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Expl Package A4 tF-33} o] A A3}, expl3E requirestis A2 9]9] A& HEE T3 jof] S
=] 2] = Hojof sh=d| \ProvidesExplPackage A10] 7] H7}A]= expl syntax7} o4 ofl B =
7] & Fo] T “o=5tA] b2 AHo] AT FojZd 4 Q17| wiEolth. tiFEEY B ¥ 74 gley

&2 o|YH SorE 2 FHA,

\RequirePackage{expl3, xparse, 13keys2e}
\ProvidesExplPackage

{ esgdwalk }

{ 2019/08/03 }

{1.0}

{ a sample expl3 package }

o] AQlo] gl o] ¥R & HEZ \ExplSyntaxOn &of 3t}

D4 aj71A] o] W7|A 5 flste] WA Bodt uj7| A & et

\RequirePackage{tikz}
\RequirePackage{esgutil}

o) Al esqutilolzhs al71/ ShEge) §8 517147} o= 2 ol2te olcjolq we & 9eA
AalAL ol (<o) BA7E gl ASol) ¥l Eatalo] ulmatolof s,

Mo M7 4L 9SPSR Ak, [color=blue] et Alo] 84S WolSolA] Ao S FE
P

Jhu m}o

olr

%%% package options
\keys_define:nn { dwalkpackage }
{
color .tl_set:N = \g_coloropt_tl

}

\ProcessKeysOptions { dwalkpackage }

o] A 7] 2] 4L \g_coloropt_tl& Joler} t]ZE MAS Z31 A0 \ProcessKeysOptions
8 oMo \keys_set:nn 3| FH = Zo|c},

Hd IE  esg@06°]A] o]o] FF50] E \DWalk ZEE 2 7F 2 Hr}, A7|o|A & keys 2|7}
Qe HH 2 QA= Zroll& key S module™ S dwalk o 2 319ict. o] Zlo] wj7]x] 9] 348 whope 7]
23t keys 2] moduleq 2}t Getof & Zojr},

HQl FE= HH3t esgdwalk.styo] A4 FEZS Fustoia}, oMof YW 2o Thx] At
Fenk F7kskel

1}l o] npA|eho]l \endinput2 FojA] Tt o] ES B Et

EA 2 o] 7|7 ARG AMA AEH S W AFEANE 37129 ZEE B o] otz Y A E
A3ttt B4 E 7382t ThEol B2} esgdwalk-doc. texd} esgdwalk-doc. pdf7}t &Ajo] sligst
=

o} 7|7tA] = o} ® Zlo|t}. o] Al 7§2] 5} esgdwalk.sty, esgdwalk-doc. {tex,pdf}E 5}te]
otxmlel 2 Hol] ujLsict,

\usepackage[color=red!30!violet] {esgdwalk}Z preamble°l Fi \DWalk H&dZ A&
ket

ol
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\DWalk{angle=82, forward=0.02+0.02,walk=100}

) P
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s

NS/
NS ¥

7| A e] v E  [ATpX o 7] A= CTANS &5t vzttt zp4lo] 2Hdsh mlj 7] 2] 71 of 2] Abgol| Al & 27}
A 27 glom AFE of-& (W L 47, Aol E)of Z}4ilo] ITHH CTANO| R Est & £,
St=2] /d&ol 9= 1l|7] 2| &2 KTUG Private Repository S 5oto] HjZ g =~ it}

)27 Aplo] 27t wh4e} e Foll A nhgoll B AL mol AH4le] o] 82 Eol A 17| Fsln

o=

0] & KTUG Wiki®] “Expl3 Study Group” H|0] X]o]] J 2 E5}oqe}.
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