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[No. 1] Hello, world H 2 o

A4 : \hellocmd{world}
=

: Hello, world!

xparse xparseolA] The B2 ojn] & Qlrka 7pA e whek oh-g Wajo] BalS st ZQIA] &
B 270 xparse 2415 BEEA] & A|Shofof S},

e \NewDocumentCommand.

e \RenewDocumentCommand.

e \IfNoValueTF.

e \IfBooleanTF.

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

rlr
P
o

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

oA o2 £A|E HojuA},

\Exp1Syntax0On
\NewDocumentCommand \hellocmd { m }

{

ks
\ExplSyntax0ff

. 7

\Exp1SyntaxOnz} \ExplSyntaxOff= expl3 fo] &2 T Gst= B2 Y-S HA|SHT} o] Y QoA+

Hello, ~ #1 !

1. Ado]AE RE EAJHC
2. 13 7] R =E ARITH(F, letterO|T).

\ExplSyntax0On
\cs_new:Npn \hello_fn:n #1

{
Hello,~ #1 !




Hello, world |]

}

\NewDocumentCommand \hellocmd { m }

{

}
\Exp1lSyntaxOff

o] Z== A o] of" AR & HHlistA HojEo}t. &4 5 \hellocmd?} ot= L2 1A}
HrobA] expl3 2 2HJ H “&4” \hello_fn:nol §AFE ATk stch AAZ ojH 2
Sh7t 5HA| Hl= ZAojtth a3y \begin{document} o]Zof \hello_fn:no|gt=
2ol &4 B \hellocmdE 2] 517 =Tt
ShH | 9-2|7F AR QIAt= W dnpEl o0 = o] Foj X FALY (ETY) olth. o &2 FHoHA & Fa%h
At53g-2 oh3a 22 Zo| ot

\hello_fn:n { #1 }

o 01'0
o m]o
ol

ok

Ir

token list 7} 7| &
a7 zE =

string E2E Y} A0t g1 8] F =7 2% 12(other) 2 7F t}. ugtA tjazs FArgd
ol AlsY (&) H | k=t

integer 4%, 252 YUALE st dofol| A2 inte} ol FALSHCH
floating point . #5424 A4y, FaAF 162 Q1 Aotk
dimension TpX2] Zo|gt A 0 24 &9 (sp, pt, mm, etc.) & ZJF3ITH

skip TpX2] skip A 2= A F o9 dim2 2 F/dH
keys <key> = <value> 4|2 tl|o]E|.
A7)0l che 3t 22 Bl AE A9 R Fol AT

sequence expl3 £-9] 2|AE 253 o|tt. o2 719 ofo|’lS U@ A th7] 95t A2 stack A
288 4 o

clist comma separated list. seq®] E83t 4= 4] 7} ofoldlo] ‘& LR H Zojt}. 7hekstst seqetal
XZysh e,

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

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

ALATob QIR We BExelg o W4l Yol q Be st Wil Az AL,

\cs_new:Npn \hello_fn:n #1

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

\Cs_new:Npn& A28 4 (cs) & Aolslet Hedo 24 45 29 Ao|B2 o] £HS & HopFolo}
Stk o] ZpA)| 7t 8hte] $h4rolt. N2 control sequence, p= parameter, n2 “S 23S 2 SR EEY”
< 7he|Zitt. o] QIZFY A A A= wl-e- F 8.5, | & of Pots E 8+ AT ok E 7HA] = & A sl AL

n 7Mg Bo] 2ol Qxidolth, FREE Rolq AYEE £24. {.. .17} shute) nof st



Hello, world |]

N st7ie] i3z E 7te)zith o & &% \1_tmpa_t1 A7} shuke] Nojct,

0,x, f,e 2] 42 78] 7] =H expansion EA| = LrZol HH 3] oA Pt

Vv gt 7] ti 32 E ZtE] AR 2 s 32 A S Y5k 2ol oty gt 1 3 (value) & AT ==
ojmjojtt,

w2k \t1_set:Nn2 1 Hol| 2| 2 St 7 o] v 3 =0} St 7o) S2S HE7E-E AL S ol e 4= 3t o]
3h40] olujn o & Zolx L EZYS Nolats nj3 2o ggstets Zolth s N2 tl AFE o] ofof
St

o] W \1_tmpa_t12 oj" djo|E] & &t mja 2], o] & “H 4"t $heh, M4 ofH 25y AA| S
YAloH= o] Ert. 12 o] A o] 2| HHLYU-E 2|u|stal tmpat 278 o] &0l t1-2 dlo] g EfQlojt}.

o] Zo| tmpa?l A=t tmpbQl AL expl3 A-A| ol 2] H scratch ¥ 4o|th, & o] LS A15}HA] ot
HE2 AREE 4= Qloh. AT %] ¥ 13 goll thsto] = 714 QlojA 25 W] 7)7} 2t o] el & 7 o] = o]
olct. zpAlEke] 42 gt \t1_new:N2 &2 M52 MAs|of & w7} i},

o] ZEoA A E \1_tmpa_t1-2 1 AAZ 1 Y20 o] Mol 8-S Aztstet. o]FA ot A2
“AYPEAGol G’ 1 mAJI}, 18] T7 0] o] o) ¥kl v 523k Zlo] "k Aol g2l sthet
expl3= A A Q) gk e 2 EA)5HA] ool (whaba] At o]v] Q] function©] obUTH), 4 FAFH ol
ofd A& o2 vrEgrA Y A 2lsHA| st 87, expl3oll= return £o°| it

2ol
M W8 Expl3E Zd 3k control sequence S+ _(underscore) 2} : (colon) & E3HstE 2 FA| Fof
o % ALEE 4 QL. expl3E ol B3to] 443 YT B4 Fol ALEF7] okl B L v RS
“B ] 5 (document commands)” 23l B2}, A HH S 2SI EE T olF= Zlo] xparseo| ™
expl32t 42 0 2 7| 2Aofof St
A AL input stream. TXOIA Mol F+= EZ(F) S 7187+ T2 &0
QA XA expld 84-9) YRZA 1 847 4 (absorb) T 21Ake] B4 e A ) AT,
xparse?] QI Z|A|ZH(m, o, T ) = expl3 2] A A A|Ae} 7| 5 B4 ol fp 222 S5
QF Ht.
53 expl3<] data type.
T4 JAAE FHolo] IAT 28-S SHeF QT expl3 ] WA E (TlolH) P4
W4 ol & At e Az
#19] \begingroupelH \endgroup7txl, Z {41 17412 7FeIZIctk. 219 (local) ML o] ] Ljo]
AR f-astot, Felel Aglo] £4 AAo fadt W4a4E 94 (global) o2kl 7t

N

T
T

SN
1. 2A0)4] AA1 2 \hellocmdol Al QIZFE 017 0] &g o] W 3|2 A|2}5tE = 5o},

2. BAo)A AAIF \hellocmdZ, ol Qlxte] 3 22 EALR HlTRo| 22
2}/ stof 2,

3 : \Hellocmd{world}

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




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

TEXE BTEXe) W Toj7h ARbE Soighe W N2 Aot 1 H2AE Belsh HEA YL e
&yt

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

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

\uppercases AH&E W= L FHofl letter7} ot &37} glaUth. webA] w227 50]& Aof o] &
gAaljF=oloF st 2w 2 oh2ak 22 B oFo]

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

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

YA BE| o] Zl o] nj> BH5lo], [ATEX0ll A \MakeUppercaseZ A ols|l =1 Q& Ut \expandafterE
Ao 2 = ZAojeta Yzt ot

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

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

a3, = A7) \MakeUppercases 32| Q12HE #35te] 12 %H% ﬁEi goleolflong,
o] o} 7+o] u]a BelsiA g A glo] 1 3t i) At Mg E =2 51 Ayt (\uppercase:
ojZo] A 5yt thE F 23S Hlaske] BAI

\MakeUppercase dream \\
\MakeUppercase{dream}

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




Hello, world (sol.) [}

\Exp1Syntax0On

\tl_set:Nn \1_tmpa_tl { dream }

[ \tl_head:N \1_tmpa_tl ] C \tl_tail:N \1_tmpa_t1l )
\Exp1lSyntaxOff

\t1l_head:N3} \t1_head:n<e] x}o]of this}o] A2 EH A Q.

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

SRR ERE R L RES Rk

\Exp1Syntax0On

\tl_set:Nn \1_tmpa_tl { dream }

\MakeUppercase { \tl_head:N \1_tmpa_tl } ~(\tl_tail:N \1_tmpa_t1)
\ExplSyntax0ff

ojJAo R Zrtt= AL ¥ 4 Y&5Yth \MakeUppercases Q12 H
A A5t sy

SHH, expl3oll= tEA AR HESH= S22} v|g] EH|E o] l&yrTt
\tl_upper_case:n,\tl_lower_case:n, \tl_mixed_case:n.

o] Al L o] ol nolekm Elo] g7 7| R H 0 2 ozt WA st S kY
2ol o, x 59 ol W= glEU. \tl_mixed_case:ng AH&3to] ®HetE A& £ AAEY

o},

2
ot
o
ol
H1
Jhu
i
)
30
a
rlr
)
o

str_ 4 AlA| case T = \char_upper_case :NZ} \str_upper_case:n°] § l&Uth. char_
ZHo YL expl3 WA O Z AR E = 797t @on 2 J7| X734 Ao @1, \str_upper_case:n©]
AN, o] A2 F= A2 4 0] 59 caseol A7 M oF 5h= ZE T2 E Qe R U, o,

o T

\Exp1Syntax0On
\str_upper_case:n { \tmp }
\Exp1lSyntaxOff

\TMP

o|e} Zro] A& o] 9] Ao]AF vHHE 4 JFUH T F ZAES H| oY & 0 caseE FAISHAL
H| sk = Qe 2 Sl= \str_fold_case:n 22 A= JA] =2 I ¢J3iA Hast Ayt
o|g /g&o] ofyztH \str_. .. JA| AF A2 IA AH & Zo| glayct. AF9] oot o] A8}
EALG 9] Alo] AE EA4AHS Zofl = \t1_<upper|lower |mixed>_case:n °] 7} A g},

5



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

AR JALE ’robA] ZF 2Rtk \fbox E X| & T \fooboxE 2}/ 5todzt.

\foobox{Korea}

g2:
£9: [K[o[t[e[a

1 new, set, map, use

expl39] B AE 253 t, clist, seqoll THo}oq,
H4gbH new’ Z 2 gich
iy (7301 Heof] s A= gset.)
40 2 oji A& (function) & &-&3Hc}.

)
use BAE WSS z%wexpand)%roq 92} 2Eol Yk,

new A2 H
H

A1 AR AEY (E3] t1) 2 \tl_new:N7} gloJ= \t1_set :Nngt 4=}, Z22jth\t1_set:Nno] ofd
o2 tl 2445 newstA] 1l 5 4= O H & tmpa, tmpb7t bl A2} 45 RHEof
20 newsh= Zlo] QHsitt,

2. \tl_use:N \1_tmpa_t1-2 o]Zo] AU AEL0| GAR = 42 \1_tmpa_t12t 227} &
dsit. e xpol2bH \tl_use:No] 2o T4 t12 3+ H (0) Fetth= Zlolth. A&2 o
=o| 2 Zpo|7} gle TS = v "o

. &9

rlr
o
1>
el
o

mapollE= T 7HA] @ o] Q. Stib= inlineo] A T2 StUE functionS F 2
\fbox& # =2+ F4¢Z o2 9 b3 2o
inline mapping;:

\tl_new:N \1_my_t1
\tl_set:Nn \l_my_t1l { We shall overcome }
\tl_map_inline:Nn \1_my_t1

{

3
\tl_use:N \1_my_t1

\fbox { #1 }

.

function mapping;:

\cs_new:Npn \myfbox_fn:n #1

\fbox { #1 }
%

\tl_new:N \1_my_t1
\tl_set:Nn \l_my_t1l { We shall overcome }
\tl_map_function:NN \1_my_t1 \myfbox_fn:n
\tl_use:N \1_my_t1




Ready, Set, Go ||

o] # 9] otof| So0]7} QlrhH #10] ofa} ##10]

inline mapping©l| A 2|8 M2 o] =7} t} A
# 5]-85FA] %7] ufZoll nesting©o] B 83t AF=ol A=

=]ojof gtrh= Zolth. expl3 & ###1 5 E] 2

inline mapping< 27| EHs}}.

function mapping 2] 9= UAHE 37N
i

Fold BAIL tehd okt Zo] 312

\ExplSyntaxOn
\NewDocumentCommand \foobox { m }

{
3

\cs_new:Npn \f_box_it:n #1
{

}

\my_foobox: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

}
\Exp1lSyntaxOff

\foobox{Korea}

clist®} seqs AGsHEAL

\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 \l_my_clist {,~}

\Exp1lSyntaxOff

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

&{of 2ttt

\Exp1Syntax0On
\seqg_new:N \1_my_seq
\seqg_set_split:Nnn \1_my_seq {1} {

- abcl1231ABC }

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

\seqg_use:Nn \1_my_seq {,~}

\ExplSyntax0ff

seqOllA] set2 915to] \seq_set_split:NnnZt \seq_set_from_clist:Nno] &5} 2t}
seq®} clist= ZHA3 dbU stack % -85 2 4= I}, Zo] WkAFH seq/clist= THE ?10]9] 2| AE]
74 112 2AE 3} H| 25 clist®} seq] THE &8 7Hs A2 o] 0| A= Aol A oA Hot



Ready, Set, Go ||

map3t WA map T4 expld Q1ole] 7HE F 23 715 Fo] SlUT) o] S Sof o BaFA A
7} B} fooxE A o] Besdt ol

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

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

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

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

fifo ... ofif 7|'HS M= npt7FA|Qld], o] = WP B T o] 2u} “TpX ] | AH” S A &5t Qlth. A4t
g AE oot A2 B A & ot fA| AHESHEE SllE 2ol

expl3ol M= o] Bl “m A A" & A A& 4 =7k 28 7Hsstth. o] A plainTexell H]5to]
HHEHA 23T 4 A EE quark d|o]EJEF] 0] oJ o] St FEZE o] A5 H S FE5HA 2 L2 ¢l
Z10] X gt of 7] of| A Z{u]ito} (low-level expl39]) o] & 0] Fal 7},

e

o &

J

\ExplSyntaxOn
\NewDocumentCommand \test { m }

{
3

\cs_new:Npn \test_fn:n #1
{

\test_fn:n #1 \g_recursion_tail \g_recursion_stop

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

3
\Exp1lSyntaxOff

\test{abcde}

HBA R ESE The B4ThAF AFE T W Aol

o \tl_clear:N &7 lQte] Y& =& A2t o2& tl AA & AHAISHs A= 2
\tl_put_right:Nn n<Izte] U185 )0 t19] F (&%) ol Eod=tf. ¥ \tl_put_left:Nn
= 3 (gF) o =AUt

\tl_set_eq:NN \let\A\B2} Ao FUsict. & 7H9] t1-& U] A|ZIct

\tl_count:N t19] EZ 7/[4E Histksict.

\tl_reverse:N dAtle] EES o2 vid

=y

rol



Ready, Set, Go ||

940l 3t 7] A A

N
>

2 (numbers) & 274 0 2 t}27] ol 3t2] WS sl A 2 (int) ol tfsto] - B 7175 top=

=},

new J4g M ARE Hoj] REEA] new A191S Shofof

#oj=lof glet.

set \int_set:Nn Hg S nQlA} 222 \int_eval :nC 2 &*}x]o] A=}

rok

o}, ©, tmpa, tmpbeh= 232%] ¥4 o]n]

integer expression A4 EFAL +, -, *, /I &S ())& o]FoALh =45 (A4) ol AlS
(WEZ ) Aot B gl Etstal fp AR oA et Faz / ALk (plamTEX—J
\divide®} 23]) truncate’} oFUz}t round©lth. \int_eval:n { 7/4 }o] Ait=2. 22 AMS
\divideZ 5},

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

A= 1. trunc®t modulo s YA = W gh47) 1| & o U},

compare g HIWA 2 >, <, = (==), !=, >=, <=5 H|A ARIALZ 313 bool F1& HFEIIT:. o
\int_compare:nTF2] A QAxtZ gt 2xQ1t}, o] gk \int_compare:nTF= AH/d expl3 2] &
if-wo] B2 1 AFEE & S A sl o] of St

use tlat= 22 \1_tmpa_intTh2 Y& AEo|| G7|H of| 2] 7} HAYstch, 42 HEEA]
\int_use:N \1_tmpa_int Z& A7 \int_eval :ngt c}-2ojjof tloﬂ e 4= Qo

o] thoto] 2 FR5t7] Hof| G 235k A2 o3 & 71A] ol
e \int_zero:N Fojx&=H40] 7hS 002 PH=C) \int_set:Nn \1_tmpa_int {0}} =<. H

\int_incr:N Fojx|= ¥H49] 421 37121tk \int_add:Nn \1_tmpa_int {1}3 5.

\int_compare:nTF nojl:= %4 vl w4]o] &r},

e \int_use:N
\int_if_odd:nTF, \int_if_even:nTF



Ready, Set, Go ||

dEE2H

1. 20l A &A1 \Fooboxoll 4] Zk Ztoi] otz o A2} Zho] Mg Y&l wote}. 2t FA}
Atololl 1pte] 2+4 & Ert.

2. \fooboxoll4] QIAt2 Fojx 27} 42 MojA vpx|ato HE e} 37 E¥stE BY
\barbox& 2t/dstoiz}.

3. 712 B 2¥i9] AAFAE E4uA o Batolut 485 E 2 \baroddbox HH<
Zpgstolet. 22} Atololl i 1pto] 7HH S .

: \foobox{world}

:

: \barbox{world}

: (5)

: \oddbarbox{world}

: EomE 6

e S m S mv el
L L N 1 1 N .

10



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,

A& \scmd{abcdefg hijklmn}
=% abc def
ghi ikl

mn

\t1l_mapst Zoj] Am|o]A (10) = 3t}9] EZ (next token) & 2] A] o=t} AHo]AS ThEE= HH o
st = A2 oA B

~

7

\Exp1Syntax0On
\NewDocumentCommand \test { m }

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

\fbox { ##1 } EEHEE
} ;

(\tl_count:N \1_tmpa_t1)

}
\Exp1lSyntaxOff
\test{a bc def gh}

. I 7

Foj7l A= 27 45 Al Zo] Brolh,

uAILE|E ol 831AF \tl_mapo 2 FolAl E2E shiH Helek AR Az of o] gle]e]
A4 \1_tmpa_intE 254}

(1) & HA) ofolello] Zo] W \1_tmpa_intE 1 Z7HAIZITh

(2) A HA ofol’]-S AA] t1 \1_tmpb_t1o] HH (\tl_put_right:Nn)3tct.

(3) o] YL urEs|7Ih7E \1_tmpa_int7}30] EW 72 E1 S 002 9H511 2| 2712 H = \1_tmpb_t1
2 29 (YY 2E4o| F) & oF-3 \1_tmpb_t1& H|2T} (clear).

\Exp1SyntaxOn
\NewDocumentCommand \test { m }
{
\int_zero:N \1_tmpa_int
\test_process:n { #1 }
}

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

\int_compare:nTF { \l_tmpa_int == 3 }
{

11



Ready, Set, Go [J

\tl_use:N \1_tmpb_t1 \par
\int_zero:N \1l_tmpa_int
\tl_clear:N \1_tmpb_t1

3
{3
ks
3
\ExplSyntax0ff

\test{abcdefg hijk}

1]

ol

Fe 2ol ik olg 79l FE ekt

fr
i
.

ol

919} of|of A \int_compare:nTFo|A] F R &2 o} 7=

_1?]__]?_0 X‘]X] o].o A o]]:]_

o] BEL t ELu| B glel Wi £ A7 (38 ol £ BY7] wlEol) AxtElA] ot} o 2 2 ejat]
98l the LEE 27heit,

\int_compare:nT { \tl_count:N \l_tmpb_tl !'= 0 }
{

}

\tl_use:N \1_tmpb_t1 \par

OlXﬂ npz|afo 2 Z8 m ool thsto] AJZsiE o). 919 oo A i \1_tmpb_t1 \parE sto] FHd A
3 24 M9lrt. o] g of tiof the T} 2L wro 2 ATt

abc & def \tabularnewline

tabular 27 QoA sl =H & 7 2t}

o] 2 9J5lo] \1_tabitem_intah= A4 (FH2E]) 2k \1_tablines_t1o]gh= t1S 3t npad skt ohs

SEE BT R o] Yojud 201X 2 AW REE shoje),

\Exp1lSyntax0On
\tl_new:N \1_tablines_t1

\NewDocumentCommand \testa { m }

{
\int_zero:N \1_tmpa_int
\tl_clear:N \1_tablines_t1
\int_zero_new:N \1_tabitem_int

\testa_fn:n { #1 }

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

}

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

12
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\int_compare:nT { \l_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_t1l { \c_alignment_token }
}
{
\tl_put_right:Nx \1_tablines_t1 { \l_tmpb_t1 }
\tl_put_right:Nn \1_tablines_t1l { \tabularnewline }
}
\int_zero:N \1l_tmpa_int
\tl_clear:N \1_tmpb_t1
3
}
\int_compare:nT { \tl_count:N \l_tmpb_tl !'= 0 }
{
\int_incr:N \1_tabitem_int
\int_if_odd:nTF { \1_tabitem_int }
{
\tl_put_right:Nx \1_tablines_tl1 { \l1_tmpb_t1 }
\tl_put_right:Nn \1_tablines_t1l { \c_alignment_token \tabularnewline
- }
1
{
\tl_put_right:Nx \1_tablines_t1 { \l_tmpb_t1 }
\tl_put_right:Nn \1_tablines_tl { \tabularnewline }
}
3
}
\Exp1lSyntaxOff
\testa{ABCD efghi jklmno p}
ABC Def
ghi jkl
mno p

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

=

Zheks) Hit,

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

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

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

[EY 1] B4 (regular expression) ©] obd &2} (F) vH7]2bH 13t] E<=Q1 \t1_replace_once:Nnn
o|t}\tl_replace_all:Nnn< 2 Hc},

sedZ ‘abcdefghij ol thato] Al SAtutth 2 & Eol2H
$ sed "s/ACNONCGANCGA\)/AIN2\3,/g" < file_in.txt

13



Ready, Set, Go ||

ok

% e,

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

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

L o 7kl

7~

\Exp1Syntax0On

\tl_set:Nn \1_tmpa_tl { abcdefghijk }
\regex_replace_all:nnN { (.D{3} } { \@ , } \l_tmpa_tl
\tl_use:N \1_tmpa_t1

\Exp1lSyntaxOff

abc,def,ghi,jk

oJAI \l_tmpa_tloll S°f 3= A2 B2 2eld ESHCIBR distE M8 4 2. 22 &7}
ohd t}2 EX|2 ¥ 4 9on, o] mjt seq® Hest Zo] o fA| e}, Kol EAE |2 541 seq®
2o dS Sl E St= I

tabular—a— AoiA Fote 22 i A s S782 6l ”74 Fil o7 M= oS FES =9
7 iUk Ao @ TE0 Roly| 2 Wck (FRAUE NI AYSE off 2Ek A
\cllst _map_. ..ok ol 7FA3] \clist_use:NnC 2 X 2|& 4~ Qltt. Ju ol Z =& O
2EHAFE Olv% o] 2£0] tabularE THE7| 95t 228 dojof 0}7] wj&o]ct.)
\Exp1lSyntaxOn
\NewDocumentCommand \testc { m }
{
\testc_fn:n { #1 }
3
\cs_new:Npn \testc_fn:n #1
{
\tl_set:Nn \1_tmpa_tl { #1 }
\regex_replace_all:nnN { \s } { } \l_tmpa_tl
\regex_replace_all:nnN { C.D{3} } { \0, } \l_tmpa_tl
\clist_set:No \1_tmpa_clist { \l_tmpa_tl }
\clist_map_inline:Nn \1_tmpa_clist
{
##1 \par
}
1
\Exp1lSyntaxOff
\testc{abcd efgh ijk 1mno}
abc
def
ghi
jkl
mno
\regex_. .. Bgjo] = Wl 2=t 3 Wa] AL space 241 A|75H= AoIth. regex WHol S0l =1l

Wel BE BAVF HERDE o]2 o] dfof AdolAE A BRI UL,
5, \clist_set:No7} AFRE| It T}e + W&e 1 9|7} 2},

14
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\clist_set:No \l_tmpa_clist { \l_tmpa_tl }
\clist_set:NV \l_tmpa_clist \1l_tmpa_tl

LA \1_tmpa_tlol2te a2 2 & HsHA] B 2715 Egsto] 1L gt (value) & F3keh= 2ot

HaEH

1. W3 \acmd= = 719 Q1AE H=th R WA A 2ol = WA QA ol
ZAro|c}. o 2ajolo] A HH SAlRTh AckH kol A EE] Sjo] siE WAl EAl7iA| T
zej5ie}. vhoF £a1%o] A H £ath o Baide] ko] (At Ao 2ol n7je]

eArgo] H =5 st

(27 ]2. Pythonoll= At A2 (&etolA) Alul 9l 71%o] itk \myslicing &S Aol
35, 3719] QIZHE WholSo| = 5 Bhof A QIAFE Fol A= £ S #25 E #37HA] Lafo] 4 5to]
(5 mystring[m:n]3t B]%) 2= F stojet. Amlo|At RAISHTY

3. M2 W \myitemswap Holstch. o] HHL u] Ao RS wrolSo|nf 3l W)
A7} BAFLol). T Himleh A e sAtelt], Fol 2= Ratde] ofole] MBS o]}, ulAu}
ul WA QIRbe oje) e g Witk Fol7 2ol #2HA I} #3uA) FBS Wk
(swap) 3to] Ul WA 2 o] 7] mj3 2ol Yol Wigtstet. a7t BAle o] W9lS Mol ujo] of 2]
xe) 2=8 ZYset,

1. ¥ \acmd{5}{beautiful}\quad \acmd{5}{abc}
=9 beaut __abc

2. 4 : \myslicing{Hello world}{3}{7}
Z9: llowo

3. ¥ : \myitemswap{abcde} {2} {4} {\myresult}
Z9: \myresult — adcbe

15
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the Ao 237t o e | of| S5l 2otet. A= ol dat 224 &els) 2otz

\Exp1lSyntaxOn
\tl_new:N \1_tmpc_t1

\tl_set:Nn \1_tmpa_tl { foo }
\tl_set:Nn \1_tmpb_t1 { \1_tmpa_t1l }
\tl_set:No \1_tmpc_tl { \l_tmpa_t1l }
\tl_set:Nn \1_tmpa_t1l { bar }
\tl_use:N \1_tmpb_t1

\tl_use:N \l_tmpc_tl
\ExplSyntaxOff

3 &% (expansion) 9] 7|

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

\Exp1SyntaxOn !
\tl_use:N \1_tmpb_t1 \par ' bar
\tl_use:N \1_tmpc_t1 ' foo
\Exp1lSyntax0ff :

o]+ \1_tmpb_t1lo&= {\1_tmpa_t1}°] E°f YA \1_tmpc_ tloﬂ,_ set o] AP x]= A F oA
\1_tmpa_tlo] 7}2| 1L UE gho] sf-sE oA E0i7F 317] wiZo|tt. 3% \1_tmpa_t1 gt HHETHH o]
32 ZHA S 7HA AL = \1_tmpb_t12 G| Gkl g AASHAAI R \1_tmpc_t12& 1 J&F=
2] k=Tt

expl3 2] &4 A A A7 HAF 7|7 5Hal TMIZL ofu= 27 o] Ql=tl] 8 13 A] et expl3
2 AYste T2 aeim= 2pAlo] AFRELI Qe m AR (M4 7F EA Aol A EE|ojof &x] 2% 7|
B2AE /Aot fEstolof gttt 3 QIALE A7) thfsh Bl R o] EA)5h=t], o] of] tisiA]
o 7130l o 2HA|5] THE T

T} 8 o2 Solat. %A tabular Holl AHA0] 438 AR E vhE Y uy =

\begin{tabular}{11}

\tl_use:N \1_tablines_t1l

\end{tabular}

o} e A2 2B EA expl3 ol FolH o] UL ol B 5327t

\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}{1I1}
\hline

\@tablines
\end{tabular}

16
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\makeatother
abc def
LMN | OPQ
rst uvw

o]Zio] MG A o2 AMGE| o] 7|Ho|t}. (FA] 2L |7t A REY dolei= AL F.) o] FTofA]
T & 212 & 7FAQlEl, sht= \hlineo] fragiledt H & o]2A o] 215 \@tablinesel 2154 o g o™
NEE: Et}h Zlo|t}, Z2fA \protected\def o & gt H JF-ojFg]c},

d2]3 \protected@edef\@tablines{\@tablines. .. F&S 52|34 Holof gt} \@tablinesS
sHgsto] 7)ol 7EA| 2L UE 3h& Aol 11 FHoll M2E % % F7}stelct.

o] Z =0 tf-g5t= expld= Th3 Zrt.

\Exp1lSyntaxOn

\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}{1I1}

\hline
\tl_use:N \1_tablines_tl1
\end{tabular}
\ExplSyntax0ff

abc def

LMN | OPQ

rst uvw

H7 2.2 \protected®edef Al \t1_put_right:Nng 2H Ect= 22 47tk \hline E3| 3
FE 2 g1 SO7LE S (F n JAAE) ZASH= Zo]

I
My
rlo
ne
ftlo
sk
4>
30
ful

\use:col] &3}o] \tl_set:Nn Al \tl_set:cnS AW t}&

\Exp1lSyntax0On

\int_zero:N \1_tmpa_int

\int_incr:N \1_tmpa_int

\tl_set:cn { mycmd \int_to_Alph:n { \1l_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

plainTpXol| A} Th&-2t ZHo] 5F| Zof| st

\newcount\mycnt

\mycnt=1

\expandafter\def\csname mycmd\romannumeral\mycnt\endcsname
{ result 1 }

17
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\advance\mycnt byl
\expandafter\def\csname mycmd\romannumeral\mycnt\endcsname
{ result 2 }

\mycmdi, \mycmdii

result 1, result 2

7121 Folx = AL L ol RE 3AAEtT AES et e A stelet

FIE: of ZAlE 94 1 sl oln] th2ojHt. Th] ASEARZ U o] S vrof QlejEl: Bxpelol
7147} 3.2] v=o|®l mhx ol 41 E7} £ 4 it o]0 £ e S shek Zolt).

18



Ready, Set, Go [J

2L HEY \newemd= TH-1} e P4l o 2 g3},
\newcmd{abc, de, fgh, i, jkl}
HE2 2|9 Z F5S enumerate 2 & HjF5to{ 2},

A : \newcmd{abc, de, fgh, i, jkl}
£9:

abc

de

feh

i

ikl

o] A= KTUG QnA:2368200 4 223} g o] o] 01l Zo|t}. sl ZEtefol] expl3 & AH-8-5h= B0l
Ut A7k g5 Ao = ZAHE HZET 4= A2 Ao|B & o] E A/dsto] Hote}.

SUESIRCENS -

4 PrEe] 2H

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

J

\Exp1Syntax0On
\clist_set:Nn \1_tmpa_clist { 29, 8, -3, 6, 12 }
\clist_sort:Nn \l_tmpa_clist
{
\int_compare:nTF { #1 > #2 }
{ \sort_return_swapped: }
{ \sort_return_same: }
3
\clist_use:Nn \1_tmpa_clist {,~}
\Exp1lSyntaxOff

-3,6,8,12,29

\.

\..._sort:Nn 3= I A oJollA #13} #25 vttt o] 7o) thg g4 o] oM AREE Aoll=
##14 ##27} == Zlol| FJstoof gt
TAE Y 282 ofgA & AP thaAd sk Zlo] & 7HA] 'Rt

~

rlr

7

\Exp1lSyntax0On
\clist_set:Nn \1_tmpa_clist { dog, tiger, lion, sheep, cat, mouse }
\clist_sort:Nn \l_tmpa_clist
{
\int_compare:nTF { \pdftex_strcmp:D { #1 } { #2 } > 0 }
{ \sort_return_swapped: }
{ \sort_return_same: }
}
\clist_use:Nn \1_tmpa_clist { ,~ }
\ExplSyntax0ff

cat, dog, lion, mouse, sheep, tiger

19
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Ready, Set, Go [J

17141 “Do not use” 2} 5= \pdftex_strcmp: DE AFE-SF=H THef o] & ARG-5HA] koo™ S 53¢

St Ao T 5}17] wjZoj| ZHHGHA] o] = o] 7|2 319ith (FILZ LuaTpXollAl= 13kernel . strcmp
= g4E AR 5 AT

o]H clist (book, house, building, beer, cat) & A%< (alphabetically) 2.2 AEF Zio] ojyz}t 2t

Aol & 7|02 AFSHL AT ofEH| sfof &7t AGEA| Aol EolE 7| vigtt), Aibe ohgat 2ol

2ot (ko7 Zow dupEleo 2 AHS e E 25 22 A-Eoiqlt)

\Exp1SyntaxOn 3
\clist_use:Nn \1_tmpa_clist { ,~ } ' cat, beer, book, house, building
\Exp1SyntaxOff :
tlo] 7zt F2 = AP 4= k. = \tl_sort:NnE o] &3 4 Qlr}.
AR Q7I5HA R ITeX T2 1ef 9 o] ol A o} o9& Q) Aol A Basith AX BHE 2oy
oldl A Sof 4 2o] AH-2 makeindex, bibTpX ZZ2130] 5}= Zlo| B2 o] 7§ -ef= Z+x] ottt
dsEH

1. M2 ¥ \newcmd= T3 22 4] o 2 Agysict,

\newcmd{this is just a test}

Foj 2= JAAE WA Al 7ottt A B E Eo et Eeld 2 @ojE \resi, \resii, \resiii,
\resiy, ...ol go vt&kstet.

2. AR Fol At Tolo] 2 BAb7t B WK ALG QLA A2} Zo] e stodet.

2 : \newcmd{this is just a test}

2 : \resi — thi, \resiv - tat

l& : \testcmd{abaracadabra}

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

20



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

nn+1)

M=
Il

=~
Il
—_

2 kS| A2 4= Sl

\Exp1lSyntax0On
\NewDocumentCommand \simplesum { m }

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

\Exp1lSyntax0ff

\simplesum{10}

J

)7} gl B4g o MekslE ALY B2 WATH oS n(n+1) 5 B Shbe WHEA] H4d
Zo]7] wholch, Wok A4 ok Auprt ol el 790 MEA H4H R G Ufojof sk LhcAlo]
235l AJol2hel \int_eval:no] Au7}t A4o0)7) ST W st Autl Zlojehs He ol
Sofof & w7} 91 4 9k,

5 et Z2AA

Pascal | A= function®} procedure & &St returno] 1=, S ol® ZHS WHelsh= 22 function

o] 1 §Fekgr glo] A5t X2 ¥hE Sk Z o] procedure©]T}.

expl3®] 3= (cs) &2 22X E procedure©|th. 2L} 1“3 2”7} = AEF o] RARIZFE H7|+=

Aole} TAL WHIAY FET 21 Uk ofE ALEA} el B4} RS AT YTk shelekE
(o)

T70] thE B4 AR Sol7bA B 4 Qiks & hE BAlolth. TeA expld 2ol A= 7Hs
st W 2212 oA 22415 sl dshe 2ol 24 &4 2415 w7 o U2 w7k
\Exp1Syntax0On

\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
I

\cs_new:Npn \calc_sum:n #1

{




Merry-Go-Round ||

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

3
\Exp1lSyntaxOff

\simplesum{10}

o] of|AJol A \calc_sum:n T A 2 op-F A& JHghshA] =t} 1 th4l \g_totalsum_intzh= A
H:]/\_J 71—.2 xz]_a-]_l_ ‘<Z1a;;_ O]']o]-_T!_ %1]:]_

B (2): AR B A Y

o] 5] Ajolg 23 o Alm A},

g B7)2 2 Bole}. ol7]4 HelE \fn_sum:ng “a4" X2 Holgt Aotk Tejma A 7
“arek’ el Zlola, whaba] \fn_sum:n {\fn_sum:n { 5 } }=} HH3}IH \fn_sum:n{15}2] &3}~
UpEfLtof st

]_

J

\Exp1Syntax0On
\cs_new:Npn \fn_sum:n #1

{
3

\exp_args:No \fn_sum:n { \fn_sum:n { 5 } } ~=~ \fn_sum:n { 15 }
\Exp1lSyntaxOff

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

TR, 2 2SR \Fn_sumin $47} QA2 Solg 28 ol gk, T2 u 2 Qlxjel Sojrhe
28 HgsFA o o ek o] R e

—1 O wo—

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

of Zro] sfjof & ZQl, expl3oll= RS &S &4 W o] Wol Algdn. JAAE s+

\exp_args: 2t (Aol et o 2] 74A] variant7h &) @4E gotFA}b o] & o] &5to] o7 ®

\expandafterZ Eojo} 5= BH-S 719 ua|Z 4 ot

\exp_args:Nool A N 5}L}te} o S A Q3= of 7| A S E = 22 = HA 91z} oot o=

FES R AEE= 1 Qo] Ag “SF W7 (once) FAETh= o] njo|t}. whgba] thgat 2ol £ 4= QlTt. (]

Ztg]ol M= :NxZ sl &= 22 Aatolt}. 09} x 2] Zfolof| tslA+«= thgoll EEE 7137} 312 Aolth.)

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

a2 \tl_set:No \l_a_tl { a }=2t= 2o gz

\exp_args:NNo \tl_set:Nn \l_a_tl { a }

o|Zx} FAFE on| A& &4 AT A nol 7|24 FEjol AL o7t 1 FH P A 715 FAL.

99| 7t=A 1 2242 AohAl \exp_args: = H-8&51A] &= Zlo] o} 2y o] ZAZ E w=

FAS] Mo g}, B A= doE X &40 2 A2 FHIE vl 7HA Eot

% 1: xparse2] \NewDocumentCommandt 7|2 O & protected § &S THETH 13 7] wfj&ol o]F A
Foje s ot o 242 & dAE Ao ot SA| A Vs B e e
\NewExpandableDocumentCommand”} QA5 &7} 241 Emsict,

22



Merry-Go-Round ||

Y 2: explBE 2= 3, ARG tisi A F21& AAF= Aol Fh. UFoll E-glo] slE = ol 2
o& &°] \int_mod:nn \1_tmpa_int 33} 22 F == H| & A3o| Hrtil sjrjete SaAy
t}h. st ne “Eo e Yo7 AdE]= 710 2 ok&g) 7] ufolth \my_func:n \1_tmpa_t1
o] A goll= £ SRR o] A v “&7” o] ZA7} =T o] 2 o= slioF 2] VEslioF &4
E2)9lo] 3z a%g | = Zlojtt, HASHEE o&AS o =otchH { \1_tmpa_int } {3}
02 AL 2 478 Sojof st} o] 9o} o] 7HAS A 21 AtkH \int_mod: NI} 22 4]
o2 wFolot Lol s12el) g, (18 G427 AZE A BTk AL Aot ko2 51

[=))

R

—

ORI o R L ZHIL Eylo] RES O, heat 2o WMo &S TR} B,

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
olltt.) EAM L 231 (—2147483648) FE] 231 — 1 (2147483647) 7kA| o]t} \int_eval :n2] Au}7}
o] H 9|2 BlojubH Arithmetic overflowzt: o2& Holu 52H8 HE

=9 3: int= TeXS] countE e-TgXo| &gt Zoltt. e-TpXe] \numexpr7t 4 T A o] ZHFo|t}, ol &
EW \int_eval:n { a/b }7} truncate’} o4z} round ¢! A= e-TpX O 2 HE] A|ZMH Zioltt,
expl3] H4E e TpX Q1Ko A o &2 o] &3hrt,
: 2H|EE g+ 2 40 tishA o™ xint 171 o] & 4= Ql=d] o]of thaljA] o3 ol A
rs] HFE Aol

me
oo
Iy

6.1 forloop

for—loop% 7}2E] old AV} 9l = HHE Ro|t},
HEFA1I for-loop =2 P4

for i := a to b step ¢
endfor
oA i= A A FH2E]0| AL a= first, b= last, c+= step O]t} expl3oll= th3 &0l o] &3 iy,

e \int_step_function:nN 1%E Fojz|= $742] N& HHE. start= 1°]3L step T 1. last7} &
HAY 12} nojct, ¥ 3= NO 2 FojZinh, 7t H e = Ao %] X] 91l inline O = %] 2T uj
\int_step_inline:nna £t} QAA L7} #1(the g4 A o] WH 9] inline Sr42HH ##1)
olt},

o \int_step_function:nnN A|ZF =217} 1Y otd wl. & ®HA) no] start, & HA no] lasto]T}.
Rz A 2 Qe A= #10]H inline 4= \int_step_inline:nnn & & £t}

e \int_step_function:nnnN step©] 1°] obd of. X} = start, step, last <=°|T}. (start, last, step
o] o= 2 $jof] 39]). mprk7}A] 2 \int_step_inline:nnnno] Uc}.
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\Exp1Syntax0n
\int_step_inline:nn { 5 } { #1 \quad } \par !
\int_step_inline:nnn { 2 } {6} {#1 \quad } ' 1 2 3 4 5
- \par 12 3 4 5 6
\int_step_inline:nnnn { 3 } {2 } { 11 } { #1 35 7 9 11
- \quad }
\ExplSyntax0ff |
2 ¥ 290]9] for B} H|WEIAPH, £2E QEIA R = for-F-2 \int_step_. ..} §AISIIL B AE
£ AR 5= for-2 o|u] i HE\. .. _map_. . .3 H|&5tch ) \int_step_... $4ES FX
Zol| 228 4 Qi) (o] &&o] 22351 step F45 24 DIl map F4-E AFRSIEE 5l))
0|2 o] &5}0] QLA AT LT E S expldE AT,
\Exp1lSyntax0On
\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 }
3
}
\Exp1lSyntax0ff
\suma{100}
5050
6.2 while, until
forE A %11 while RHE-70 & Zr2 A& o 4 Qlrt
def suma(n):
a=0
s=0
while a<n:
a+=1
s+=a
return s

expl3°| 4] whileq ¥HE-7-2 th3 W] 74| FE7F Aot

(1) ..._while_do:nn

(2) ..._do_while:nn
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(3) ..._until_do:nn
(4) ..._do_until:nn
ojul: ABH O o] 37} B Zlo|th. o] 4] A ARk ne AL boolean 3 HESHE Ml AAA 0.2

ol Zojir}, Tejmg o] g4 WAlo] A

\bool_while_do:nn { <bool expr> }
{...1}

oj2{st Zlo|t}. <bool expr> H2o] oj7ith 5}tQ] boolean W47} -2kl 71514t

\Exp1Syntax0On
\bool_set_true:N \1_tmpa_bool
\int_zero:N \1_tmpa_int
\bool_while_do:nn { \1_tmpa_bool }
{
\int_incr:N \1_tmpa_int
\int_compare:nTF { \l_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
}
}
\Exp1lSyntaxOff
al a2 a3 a4 a5 a6 a7 a8 a9 all

bool AAHAI} ZLE 3 bool FAMA 2 T2 AAMAFR o] F0iXT}. && (and), | | (or), ! (not) T} ZZ (D).
o|A| 4 dl|o]Efol| th5}to] whileS DA &8 ZARIZIHE AJZskxf. \1_tmpa_int gko] 102.c} 2toH
true, 12 A & O false’} 5| L& 3} inline functionS true £712] while HHE-2S Zoj X 7| 2 s},

\Exp1lSyntax0On
\int_zero:N \1_tmpa_int

\bool_while_do:nn { \int_compare_p:n { \l_tmpa_int < 10 } }

{
\int_incr:N \1l_tmpa_int
\int_to_Alph:n { \l_tmpa_int }
3
\ExplSyntax0ff
ABCDEFGHI]

. ._p7} B 3H4E boolean 7H2 HHEHSHCE, oA HE-2 \int_compare :nTF= AFAl
f {

\int_compare_p:n { ... } }

£ 2okt Zo|t}, o]H Z2Fo) 3= o \t1_if_eq_p:NNo] 1=t o] A& booleanZ}S HHglsl o &2
\bool_if:nTF { \tl_if_eq_p:NN <N> <N> } { <T> } { <F> }
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2 & 4 Qlit o] 2 7hHs] \t1_if_eq:NNTFE & 4 9l Zlo|t.
o]A] \bool_while_do:nn { \int_compare_p:n{ ... } }
\int_while_do:nn

02 & 4 0SS I =AU

22]5hoq, ZF kg 3ol tisto] while @47t of2] 7 A old AxH Eelot. A2 \bool_while_do:nng]
A QAR 2t A5 3 o] bool HFgh @HpE 2= 22 F0i 27 & 71, 0152 o] Ao & Ml o] =
& 7kA] 0] 271E and & or 04,;@%}34134 \bool_while_do:nng & 4= Htoj| g17] wjZolc}, =
“Qlo]o] 47} 10t} AchA TEslel & P2

\int_compare:nTF { \l_tmpa_int > 10 } { <T> } { <F> }
£ 2= |9 ¢7} 108 T 31 b7} 100 T 2o Holgte 2L

\bool_if:nTF

{
\int_compare_p:n { \l_tmpa_int > 10 }
&&
\int_compare_p:n { \1_tmpb_int < 100 }

}
{ <T> } { <F> }

O & #of skt olof gt Z2h-S 9l Fekes
OFRE 7t A5 3 M Z while do P49 & dit B

Lo

\dim_while_do:nn \dim_do_while:nn \dim_until_do:nn \dim_do_until:nn
\fp_while_do:nn \fp_do_while:nn \fp_until_do:nn \fp_do_until:nn
\int_while_do:nn \int_do_while:nn \int_until_do:nn \int_do_until:nn

_‘:_o] A=A o]r:,]-

bool 2= (13bool) o] M= A AREE 4= ltt. o] Aoll=

\bool_while_do:Nn

S & 4 = N ol 422 boolean H 4> (\1_tmpa_bool) 7} & 4 It} ZIZ bool At& ol A]

S|
_true:N, \bool_set_false:N, \bool_set_inverse:N

do while®} while do whileZ} until®] X}o]= s D g ¢itt, 2710 =W inline &5 ¥HESh=
Zo] whileo] il 70| FZEH HHE-Z 3= Zl°] untilo|th.
do while?} while do2] 2}o]+& inline ¥H& S+4-=

Aol Lpe] zfololr}.

e Y

\Exp1lSyntax0On

\int_zero:N \1_tmpa_int

\int_while_do:nn { \1_tmpa_int < @ } { X } \par
\int_do_while:nn { \l_tmpa_int <@ } { Y } \par
\Exp1lSyntaxOff

Y

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

o|Al| Yol ZA|E whileZ ©]-&5tof s A3 H At

26



Merry-Go-Round ||

\Exp1SyntaxOn
\int_new:N \1_sum_int
\NewDocumentCommand \sumw { m }
{
\int_zero:N \1_tmpa_int
\int_zero:N \l_sum_int
\int_do_while:nn { \1l_tmpa_int < #1 }
{
\int_incr:N \1_tmpa_int
\int_add:Nn \1_sum_int { \1_tmpa_int }
}
\int_use:N \1l_sum_int

3
\ExplSyntax0ff

\sumw{10}

6.3 ZAA A9

n7A) e ok R
Sn=n+5n_1 (5121,1’122)

92 ol §5tol A 02 ol 4 ek,

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

expl3ol M o]l o)} 75t

\Exp1lSyntax0On
\NewDocumentCommand \sumr { m }

{
i

\sum_recur:n { #1 }

\cs_new:Npn \sum_recur:n #1

{
\int_compare:nTF { #1 == 1 }
{

}
{

ks
3
\ExplSyntax0ff

1

\int_eval:n { #1 + \sum_recur:n { #1 - 1 } }

\sumr{100}
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18 ] expl3ell A #14101243 She AL 5 48 Elsteb ool ohujat of =7l Y £ 2 ool
A QHEIT. oS8 AR 7hsE A 0.2 AFstek 2, 5 inh H =S shehe B3 \int_eval :no]
Zolsholo} 7Tt K& ol upml, ofA]gk A olol A \int_eval :ng Wizl om tha Tt 2o Autg At

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

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

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

\sumra{10}

TexollA et st A2 7| 2F o2 “thg EZS A elstel & AS Tt of 7|4 AFSH 24
&2 oZgt AlHe= thE Zloltt. 2B R I g&o| TA|TH2 il AU A| 212 A& Z0] stack
overflow & U7| = gttt 27t o|& A 7hsstth= o)A dub4 ojnojjx §&4 Fgoletal Ls}A|
E.ol— 7:] o 7]_ Eﬂ—]:}_

T3 o] Ao A F4-E AT wie A A 4 Al o] F7Hs (expandable) SHE S 7 0] E]of
ofF LFE Y 4 At oA xparse2] \NewDocumentCommand= 7|22 2 & protected (%+= robust)
325 PHEthe 212 A A5tk B expl3 Q] \cs_new:Npn2 HA]Z O 2 \cs_new_protected:N
ShA| 2o pr otectOPX] % csE THET

2l 9] of|e} Z+o 7hekst H 7)o A= Zo] \NewExpandableDocumentCommand & A 2|5}A] grol e =] 2| gt
o) 4 oA 17}24011]‘?“_ EA7F A2 4k 2214 \cs_new:NpnZ M9l £E-2 % o]5}3]ch.

6.4 TUAHAS} case R

4 (numbers), & intet fp 2 Z o] (dim) 7} 22| & HAsloF k= 7427t lth. o] Al S572] (dAi7hssh)
Atz ol tisliA =

\int_compare:nTF \fp_compare:nTF \dim_compare:nTF

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

2 33t} oo g4 o] Bo] 22| 5 A= \cs_if_eq:, skip°] SLI7}I=S B W EH=\skip_if_eq:
7k =t ol tisiA = 07| B =2fstA] =t HH, 219] .. .if_eq: ol ti5to=bool 2= =T+
..if_eq_p: P29 Y= oA EA g

£ 5: 47 csol DA = o] Zlo] o} YL=A] Holw)A] QA ERAFHA] 5 ZA (test) BH= £
450 9tk 2% Wad 2ol A3 ol

A tlof thato] Bl Wt AR str2 Bl w3 A7t LukAQl ou]oA] & “Za} 7} Z2tE HeH,
\str_if_eq:nn& 2= Zlo] £}, fLfsHH t1-2 character code®} catcode”} 5 Zrofof FUstThal &
Ho)7] wjolc}, ATk} QA7) sfibs vjA20] T shibs BAIA Mol of 5L vl wateiw Ar S
MWOE%iiéﬁﬁﬂéﬂ%gﬁﬂﬁm}ﬂﬂmﬁoMﬂOVHW%Qﬂ%mL&Mﬁq%q.
d3 Y stre= A catcode S B 5F EUA|AH & Zolth, 222 charcode?} 22|49 HH &= Zo|t},
FHEHA T EAF(E) 7t BRI S HAFE 4= Q). SHH \str_if_eq:eeTF e SE S Qtoj %012—
Zol l22 e w1l 222 FAsHs BAjo] skl ¥ malA) B vjARE shEstol ¥ wAES Sh
wajolt,

o

ok

[t

rr

rr

718, oA = BA4do] tialo] aol 7Lt bol W thEAIE Axel 19 A| ghor 4 BAE Axjaiebs
el g BhEThT 814},
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\Exp1Syntax0On
\NewDocumentCommand \test { m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_t1l
{
\bool_if:nTF
{ \str_if_eq_p:nn { ##1
\str_if_eq_p:nn { ##1
{ \tl_upper_case:n { ##1 } }
{ \tl_lower_case:n { ##1 } }
}
%
\Exp1lSyntaxOff
\test{brain}

javascript 5-2] switch case2°ll H|& 4= ATt Fef ] ITEXoll H]5HH | F 1 H 2l Sk case £0] expl3
ol A AlZHtt \tl_case:nnTF, \str_case:nnTF, \int_case:nnTF, \dim_case:nnTF7} U}, tl
3} strof] sl A= SEA] eqoll toto] &3t viel ok, EApd o] A dol| theh A2t tHE T str& 24+ A 0|
Qb sttt Egtstr2 H|WE Aol | A2 2 0] = A2 G5t v|wst7] 95 \str_case_e:nnTF7}
0]]:].

casew | AHGIA 2 25 S¥stER o7} L asit), oS

if x=a then processA

elseif x=b then processB

elseif x=c then processC
else processD

o) MTES case 202 2 ] T}g3} Zo] HLh. x2t a So| BAFA ol
\str_case:nnTF { x }

{
{ a} { processA }
{ b} { processB }
{ ¢} { processC }
%
{3}
{ process D }
07| A <T> F2-2 919] case AL, F x=a, x=b, x=c2] |1 ZAI7} true?! 4ol AL T =5 ofn|3itt
chEA wotd o] x| A AT S W TEHOR AYY 282 Hirh 9o oA FEHo=
Aest o] Qlom ujYErt. WA <F> HES 9o] AAS Bl £ Heo] Ass Aer),
AHEA Q1 casest-2] elseF-E0ll g5t 2. TeHF #2-2 F7Hsotal o] W= \str_case:nn7}A| 9t &
% 9lck,
a9 be U EALE v E 9]0] I T E cage 2O 2 ThA] £ T}S o & 417 o]al7} & Zo|t}.
\Exp1lSyntax0On
\NewDocumentCommand \test { m }
{

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

\str_case:nnTF { ##1 }

{
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{at {A}

{b}{B1}

}

{1

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

}

\Exp1SyntaxOff

\test{brain}

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

tl_lower_case:n { ##1
o] 2= A= Frt

QLEPZHA| o} A 712 (FHFRER o2 SH)

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

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

ol Alog BEA 215 Zote HE case 2 UEHE = gk \int_case:nne shte] A4 =
Stute] 42 AltE = A4 B Aol tisiAfRt e
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dEE2H

(281, the3 o] o 2o}z 4:do] it} AR Fol A nH WA 2] T Zsiola)

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

o}

—

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},

AN
T

frt
i

A AT G4S G54 L A stolet. BashthA A& A 30141 A4E \bin_power:ng

2-83toiat.

1. 9= : \testsum{5}
=9 318
A

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

:\bin_power:n {8}
. 256

4. 99 : \mytodec{101110}
H: 46
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FE \mydigite F 719 A2HE WolEQth A Azbs FofA|= H40]aL T HA] QA= A=
Fro|tt. #19] #2A}2] AE SE5HA 2.

7 RS A

L

\int_eval:nZ A4 THAIS HAF
0 wj= o] Hol] Hsirt. ol & S0]
\int_set:Nn \l_tmpa_int { 1 }

ek

4 9l

o
o)
ox
ab
ro
2
filo
do
e
DQl',
>
jn
H
=)
r\'U
i)
2
30
rr
fin}
e
>
il

o] Y40 242 5 Z7HA7] 2 2L & uwf
\int_set:Nn \l_tmpa_int { \l_tmpa_int + 5 }
oA A& e

\int_add:Nn \1_tmpa_int { 5 }

B4 AN AT F4Sol

e \int_add:Nn §35}7]

e \int_sub:Nn t}7]

e \Int_abs:N 2% A (Ahzh

e \int_div_truncate:nn H& A
e \int_div_round:nn §F2& L}eAl
e \int_mod:nn tHX]

e \int_max:nn 2 &

e \int_min:nn 3 &

126 10747 58 st A 3] vi47} 59 fooxS 42},

\ExplSyntaxon

\int_step_inline:nn { 10 } !

1 |

\int_compare:nTF { \int_mod:nn { #1 } {3

{ |
\fbox{#1},~ " 1,2,[3]4,5[6]7,8[9] 10,

} |

{ |

#1,~ ‘

} |

} |

\Exp1SyntaxOff :

9o} S} b2 g4t Baje] Joj Ry olol Sojzhrk #1.2 ##1o] Hlofof gt
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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 byl@0 \multiply\m byl@@
\advance\n by-\m \divide\n byl@ \the\n

o] ZE9] expl3 ¥ th51 .

\Exp1Syntax0On

\NewDocumentCommand \mydigit { mm }

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

%

\ExplSyntax0ff

\mydigit{253}{10}

J

o] djlojl A} B slel ZHo] \int_div_truncate:nnolt \int_mod:nne] ZAa}= other £A}F2) t1 2 WHEH
=tk o] A2 4 (number) X3 thEH ™ \int_eval :n H$ otol] Eoj7lof 3t} \int_set:Nno] &
HAY A2} %] = o] A-8o] A5 & o] Fo|Z B & 9|o] F &= o]4glo] AYHT}. oA o] int7} ofz} tl
A& HojF+= A2 npx|9t ot} o] e 2t 2 A7 d g AE- ]| A

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

\

\Exp1Syntax0On
\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_t1l
\tl_item:Nn \1_tmpa_tl { \1_tmpa_int }
}
\Exp1lSyntaxOff
\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
SheA| 2hEs] EA "ok 7o) \1_tmpa_into|tt.

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

g 2EQ| EX oloJ8l ¢, clist, seqOll tho}o] \<type>_item:Nn o] ltt. F HA nQlxt= A
o] 7] m2ol 7] A ZAFAAHA \int_eval:no] o] FojZic}. o] o] A Aut= ofo]’]S

AEol Y7)t Holch. BE ofo|slo] thaiAl = mapskAI e 5% obol gt Zelulelel o] Btk of
4t delo) P AES WA gt

212]: \numtohangul1{2019}
=9 oA+

2 \mygcd{16}{24}
]

2
?J
=9:8

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

34



[No. 4] Flame of Passion H oo o

ohea e AR O R 248 PoA
=»= def fnprimes{n):
P=[]

for 1 in range {(2,n):
isPrime = True
for 3 in range (2, int{i ** @.5) + 1):
Fi%3j==8:
isPrime = falze
break
 1sPrime:
P.append(1)
return P

=»= frprimes(Z28)
2, 3, 5, 7, 11, 13, 17, 19]
|

9 fp i

X BTpXOll 9= “4~” = count@} dimension 30|t} expl3+ fp AHE S = 5t0] TpXoll dA|5] £t
A AkS Betete okt

£ 6: expl37t 23 A= 7] AlZstE fRoll= pgfel A4t IS -85kt dAle 1HA ot
ol& 7tgtoll pgfmathet F-AFsH o 71 Eol Qlch.

+4% 7: pgfmath 5% o]doll= A4 Al 91 3j7]12150] A5 realcalc, fp 5°] olof ST
shct,

2 8: expl3] fpE FE A} (significand) 162H2], A|4> +£10000 HYJ Q] ¢, £5 Y+ 0, F& & oo
£ 23St}

fp AHEE ) B4 P4 \fp_eval :nolth, A2 FolA = A2 parsingdtol AT S fpEA 0.2 Helat
.

\Exp1lSyntax0On
\fp_eval:n { 10/3 }
\ExplSyntax0ff

o e B34 A o ARk 2ol A1 2.9] |l eob= WAl 1.666e2 = 166.6
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o infESIY. +co.

o **¥Z LA AS M EHTH ISP * S A B AR =S UGS \fp_eval :n {2*%*10}=1024

o &&, ||, ! =8 AALZ} and, or, noto|Ttt. THE A&
o] Aol A7} 091 AL boolean FALSEQ! A3} =A3s}c}, 10 TRUES] T}

Yol et o) thawt 2L A 9E ojn|g AHRich

r

\Exp1SyntaxOn

\fp_set:Nn \1_tmpa_fp { 2.0 }

\fp_eval:n { \1_tmpa_fp < 0.5 || \l_tmpa_fp = 2.0 }
\Exp1Syntax0ff

o ?7: 3% AAtzto|th \fp_eval:n { A?2a :B?b : c
elseif B then b else c fi fie] o]u| & Zt=t}. A, B, C= 274

vt o227} a, b, ¢ Aol & 4 gltk.) CZ-L qlofol o] %3l o] 33 ARE 417 o

ARAT, F =) 7h=/d o] oA 7] w2l F-&sh= A2 HHA| F=tt

FAog & 4 ). if A then a
AHAlolaL a, b, ¢ l—fp71-o]]:]- S

AN
g4

r

\Exp1SyntaxOn
\fp_set:Nn \1_tmpa_fp { 2.00 }
\fp_eval:n {
\l_tmpa_fp < 0.5 7 1.0 :
\l_tmpa_fp ** 2 <37 2.0 : 3.0
3
\Exp1lSyntaxOff

e exp, ln, fact: e, In, factorial. AFHZ 19| T (¢) & LrEFHHTA

e

\ExplSyntaxOn 3
\fp_set:Nn \1l_e_fp { exp(l) } |
\fp_use:N \1l_e_fp |

log,,2 = 0.3010299956639811

2.718281828459045
\ExplSyntax0ff
\Exp1SyntaxOn
$\log \c_math_subscript_token {10} 2 = \fp_eval:n { 1n(2) / 1In(10) } $
\ExplSyntax0ff

e sin, cos, tan, cot, csc, sec: ZEH] (radian) 2} QUAIE FH S,

sind, cosd, tand, cotd, cscd, secd: = (degree) & QUX=Z FShr}.

sqrt Ala

pi: 7 =~ 3.141592653589793.
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e round, truncHr23 =Y,

\Exp1SyntaxOn !
\fp_eval:n { round ( 3.14159 ) } \par L3
\fp_eval:n { round ( 3.14159, 3 ) } | 3.142
\ExplSyntaxOff ;

e ceil, floor
type ¥t

@ %2R o]2ojxl 112 gasto] \fp_eval :n & Ech \fp_eval :n2] 1z} o] Sojzt 5t
T ¥ Y753 e AFAAHA B

@ A4 (int)+= \fp_eval:n ¥ Qtof|A v Z & 4= U},

rlr

\Exp1SyntaxOn

\int_set:Nn \1_tmpa_int { 2 }

\fp_eval:n { sin C ( \l_tmpa_int ** 0.4 ) pi ) }
\ExplSyntaxOff

-0.8434985587189794

® \fp_eval:no] Z}o] 442 (decimal part) 7} 00| intof] AFAAH A G},
@ floor, ceil ¢14te] Aut= into]l SHTh,
® LHHHRI fp+= trunc @ kA round @5+ intoll FF-HT}.

s T ~

\Exp1SyntaxOn !
\int_set:Nn \1_tmpa_int { \fp_eval:n { 6/3 |
- }1 :
\int_use:N \l_tmpa_int \par

\int_set:Nn \1_tmpa_int { \fp_eval:n { ;
-~ ceil (3/2 ) %t} w
\int_use:N \l_tmpa_int \par

\int_set:Nn \1_tmpa_int { \fp_eval:n { :
<~ trunc ( 100 * sind ( 20 ) ) } } :
\int_use:N \1_tmpa_int :
\ExplSyntax0ff 1

e8]

4

Zo] (dim) ¢ fpo] TA = oFF T 8FER dimS Th+= Lol A AHA|5| 55| 2 St

oA thg &A1& Eol2AL
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\Exp1Syntax0On
$\1floor 2.95 \rfloor = \fp_eval:n { floor (
-~ 2.95)1 %

295 =2
\ExplSyntaxOff

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

\Exp1Syntax0On

\cs_new:Npn \get_floor_sqrt:n #1
{

}

\get_floor_sqrt:n { 20 }

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

\Exp1SyntaxOff

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

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

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

p+

B

=
Op=q 3%, FH2
p+tp _
T _p
ol e
pxp=p
o]t]g;
p=+vn (1)
olt},
@p<q B2,
p+ +q
2 < 2
o1 At&-7|5t g7 H5 4] of o5t
m > Jﬁ
2
O =2A (p+q)/29 F&zko] vnoltt. whehA
p<vistl )
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(=t () =+H

olc, 0

10 cs$ A A

el AF7HA B4E HHs o \cs_new:NpnS AHE SIS TE. o)A \cs_set :Npn& A75}2] s,
o] W2 % 7hA S 7h T ik

(1) ojn] FoJH g4 (cs) o W8-S AT uf. AA| 2= \cs_new:Npn 5}Z] kol HEZ \cs_set:Npngt
4 =t 2%8A sHA] EEE fE5H= o]F& plain TeX 2] \def A1} 22 o]FolAo|ct. & 1
Stp7) oju] Holx o] Q=R E A AsHA 7] ufjFol EAst= AP S E017] YA \cs_news
AL E S Zlo|th

(2) & (F 2 QA AJARFE REEA] Zh= cs) o] E7Fo] ofy 2t ARt nj 3 20] W-8-2 o5t T uf

A|9 2 0 2 (locally) T422] 522 ZHA| BH ] & wj, 1F Qtol|A] \cs_set:N3t A2 155 "lojut

\ExplSyntaxOn 3
\cs_new:Npn \foo_fn:n #1 { This~is~#1 } :
i;;)ﬁ_Fn:n £ s 3 This is test
\cs_set:Npn \foo_fn:n #1 { You~are~#1 } 3 You are beautiful
\foo_fn:n { beautiful } !
\Exp1lSyntaxOff !

\Exp1SyntaxOn 3
\cs_set:Npn \mytest #1 { Hello,~#1! } ! \
\mytest{boys} | Hello, boys!

\Exp1SyntaxOff

o] & | AH&H S o]- &35 \NewDocumentCommandS 27| etjete B4 H3 g ot

i
s
30
o
I

\Exp1Syntax0On

\cs_set_eq:NN \hello \foo_fn:n
\Exp1lSyntaxOff

\hello{nice}

This is nice

oje} 2ol gojg 4 Sl Aol

AubA o] [ATEX 2 “Z 22| 9LA” A o)5H= Z10] 7|1} moving arguments©l| A 71 2] 2] $A| B 58
4 . 1%7] af2oll AF8A} FA] H -2 \NewDocumentCommandE 2= Zlo] vgr2|sict. 15 A|gk

OI'ZF S5, 2= W¥s JYslloF & 2art S ul, AL EA BT HIzsHA siiof & uf o] 7o)

g7k "ol & 4 ok (ZE{d \ces_if_... HP 2z oA Ao FPS AArsHH o2 7} Iy

HsHE Qong folg g3ttt

gold wi S BT ofgA k=71 ol & 501 \foo_fn:odt= FHZ, & Soj2= A
2 ok Bgsto] ARgshd Strh thE ) o] g ofettt.

it
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\Exp1Syntax0On
\cs_new:Npn \foo_a:n #1

\fbox{#1}
¥

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

J

\cs_generate_variant:Nn2 2& &4 S tf & 5 YA s+ A2 oty oA7|A = o3 AFES
7152t

(1) D270 wl, ne V, 0, xE B4 4 93, NS VE B35 4 Qlrh,
(2) A7t int, fp, dim Y W, n& V, 0, xZ &

YT AL o70th AHAlo] F42] 0] 52 \my_func:xekil A\ cka sA] vk
ofUett Zlolch, 12jB 2 AT BE A4S RE nO R SHe I 712 B Helat Foil 0|2 variant
9

2 7l4sb 0] 2 29 o] Fr},
11 A% F5H7]
efo] £4|2 Soteby, Foj $eES F sl break £o| Sof 9 AS B 4 9lrk. Qejme

for FXE A X E &lof QAT 2 2]+= map= &85l gt
no] FoJAH I £71A] 9] AAALE T Q= clistS HA| THE7| 2 514} 12 A 2] gt

\Exp1Syntax0On

\cs_new:Npn \build_numlist:n #1

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

}

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

}

\build_numlist:n { 100 }
\clist_use:Nn \1_tmpa_clist { , ~ }

\ExplSyntax0ff

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

\. J

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

O oy W Ul

\Exp1Syntax0On

\cs_set:Npn \build_numlist:n #1

{
\clist_clear:N \l_tmpa_clist
\int_step_inline:nnn { 2 } { #1 }
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{
3

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

}

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

\ExplSyntax0ff

a:2,3,4,56,7,8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
2,43,44,45, 46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
0,71,72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87,
, 99, 100

NS

@
\O
=
Ne)
o
N
N
§

O
N
\O
@

\Exp1lSyntax0On
\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 }
3
\clist_clear:N \1_tmpb_clist
\int_step_inline:nnn { 2 } { \get_floor_sqrt:n { #1 } }
{
\clist_put_right:Nn \1_tmpb_clist { ##1 }
3
}

\cs_new:Npn \fn_primes:n #1

{
\clist_gclear:N \g_tmpa_clist

\build_numlist:n { #1 }

\clist_map_inline:Nn \1_tmpa_clist

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

3
}
\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 } == 0 }
&&
\int_compare_p:n { \g_tmpa_int != #1 }
}
{
\bool_gset_false:N \g_tmpa_bool
\clist_map_break:
3
}
\cs_set:Npn \fnprimes #1
{
\fn_primes:n { #1 }
{}~C \clist_count:N \g_tmpa_clist )
\ExplSyntax0ff
\fnprimes{21}

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

,
.

oA HE TS 7 £ UAAA|TE o] W2 b2 F 7HA] wi ol 2 A - o] £ "t (1) clistoll ¥& 4
Q)= ofo]&le] Fj4o]l A|GHo] UL (2) clist = seqol]l 42 Y5 o] @R o|x| Ealct. Falals
27} AR A clist YZ2H o] & e x| 7ko] A QF T

woF \int_step_...& 7] U 4 Qi break WHol Yokl ol 7 T 4 Y2702

J

\Exp1lSyntax0On

\cs_new:Npn \step_fn_prime:n #1

{
\bool_gset_true:N \g_tmpa_bool

\int_step_inline:nnn {2} { \fp_eval:n { floor ( sqrt ( #1 ) ) } }

{
\int_compare:nT { \int_mod:nn { #1 } { ##1 } == 0 }

{
\bool_gset_false:N \g_tmpa_bool

\esg_int_step_break:

}

\bool_if:NT \g_tmpa_bool
{

}

\clist_gput_right:Nn \g_tmpa_clist { #1 }
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\cs_new:Npn \fn_new_primes:n #1

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

3

\fn_new_primes:n { 25 }

\Exp1lSyntaxOff

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

o] & x]gofl A|AIGt python ZEZ 79] It 2 &7 Zlo|th. \esg_int_step_break: H3 L w2
TH|5}3l T
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7] 93to] \clist_mapS &85 th. 12d| while do

2]1. 22 oA £2E Ul
OolE 20| gE 2L WE 4 Utk o ol §3to] e

= &‘?ﬂ hst mapping & ©|-85t7] %
dAISS FIL 4+ A=k

WA |2, Fol2 47h 24X S PALHE The 3t 2L daE o] YUtk 0| expl3E TEY 4

=== def 1sPrimeln):
© (ne=1%:
return False
F (ne=33:
return True
F(n¥2 == @ or n¥3 == @8):
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

(4215, KTUG AAI% 235888 Fo] 4914-85) IR 2F0] 47helo] ek, 0|2 wigo thg
e
5 42 QA2 Wobx HojgorE Foloieh

FokpE £904Ba5t0] AE clistt) seqoll A stolg}.

@
@ Hojzekso] 29142 Hsto] A2 & £2 Lol 7FHA] & (quotient) 2] ¥3F THH< clist

Ut seqoll #7stod 2t
@ 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

44
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158 107HA] 2] 3-& 21 ghe AlAtsto] tagriol thg 2183 2ol Uretozt.

l e 00530

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

e 0.301D1

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

1.0
' 2:0.3010299956639811
gLl | 3:0.4771212547196625
\int_step_inline:nn { 10 } 4 0.6020599913279625
{ : e
#1:~\fp_eval:n { In (#1 )/ 1In (10 )} 2: ggggiggggégggggg
< \par | U,
1 P . 7:0.8450980400142566
\ExplSyntaxOff ~ 8:0.9030899869919435
- 9:0.9542425094393246
1001
a4 U AL 7EA] v BRASEAL Aloj A round 3HE M EH Th3 4™ Eth round (0.30102999, 4)2t
20] round ¥ 91315 ,42 o]o] A A3k sH Aol Folg.
3 1: 0
ExolSvmtand 2:0.301
xpLoyntaxn 3:04771
\int_step_inline:nn { 10 } | i 86021
:~\fp_eval:n { round ( In C #1 ) / 1In C | :
- 10), 4 } \par - 607782
} - 7:0.8451
\ExplSyntax0ff ! 8: 0.9031
- 9:0.9542
- 10:1

HhE-32 5k ZhEof A & dojt=d| 9] o] 7FAASHA] %t} 1 o] = fp XA A o] Bt 05
2= A A5t w2o|ch.
J2fA \format_num:n g5 5ty A oJ51tt o] AL 50]2= 442 ZolE 6Alg]2 B " Q30

& A2 Aol

45
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\Exp1Syntax0On
\cs_new:Npn \format_num:n #1
{
\tl_set:Nn \l_tmpa_tl { #1 }
\str_if_in:NnF \1_tmpa_t1 { . }
{
\tl_put_right:Nn \1_tmpa_tl { .0000 }
}
\int_compare:nT { \tl_count:N \l_tmpa_tl < 6 }
{
\int_step_inline:nn { 6 - \tl_count:N \1_tmpa_tl }
{
\tl_put_right:Nn \1_tmpa_t1l { 0 }
3
}
\1l_tmpa_tl
}

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

\format_num:n { 2.1 }
\ExplSyntax0ff

of| Ay \For‘matnum[3] {123. 1}4 Z+o] %}qus}% 123. 1@02; Liéﬂ—%—l‘:— ShaZ Holgte Ao AAT
HEE= SH2E ¢sto] n]Fo] =T,
1914 107HA] Q] A8 205 A4 A 71A] 8= tl= o]0 2 75Uzt o 7| A= g A s

sttt
\Exp1Syntax0On
\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}{lricl}
\hline

$x$ & $y$ \\ \hline
\int_step_inline:nn { 9 }
{

}
\ensuremath{10} \c_alignment_token
\ensuremath{
\format_num:n { 1 } }
\\ \hline
\end{tabular}
\Exp1lSyntaxOff

\print_log_value:n { #1 }
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—_
O O[O J| O Ul x| W N | =
o
[oN)

Nel
\O
(=]

12 TikZ %} expl3

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

Stojof gtct.

(1) TikZ &A1 5ol HEHUE space S HFEA] AR 2 (DT ZM4) A shofof GHet.
\tikz[rounded~corners=3pt]

(2) 28 2AE A dEgstoi= ¢k Aotk ol tiE 915k \c_colon_strolghE string 47+ 4 2]
o] et

(3) TikZ 7} expld3= A2 T2 34 72]S 72321 Qlth. expl3 2 AAJH 47} Tikz 7 QoA A
FH o7 EA| ¢ 4= 9lt}. o] wojl &= TikZ 272 ExplSyntax ¥ 9] Hol| = 7S 112fsf Holof
st

(4) TikZ 274 ol M ¥haE2 dasiof ehehi \foreachE 2= Zlo] thAl| = Fxisie.

(5) 2 4 Ao expl3 2 k= Alttolu o] -2 TikZ $73 2] F-ollA Ay stal A3HE expandable

o o] A2 R Tikz B0l WARES TE2 A4sts o] 2

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

\Exp1lSyntax0On
\cs_new:Npn \mylog:n #1
{

3
\cs_set_eq:NN \mylog \mylog:n

\fp_eval:n { round C In C#1 )/ 1n C10 ) , 4 ) }

\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}} 1}]
o  {$\bullet$};

\end{tikzpicture}

\ExplSyntax0ff
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0.8451
0.7782 o

0.6p21 ¢

0.4Y71

D
p
")
fam g
D

0.0p00

2 (4) \exp_args: g 1 o] EollA & 4= l= vEeE o] arguments & expand St T 22 A 0]
t}. 18| arguments7} okt AT Bl A 27 Q= A2lol A L w32 ZAAE (\expandafter X&)
oozt Shep of B A sfjof of=7)

o]3 wj 2= Zlo] \exp_last_unbraced: 34-o|t}, of| & SojHx},

\Exp1lSyntaxOn
\begin{tikzpicture}
\draw (0,0) -- (3,3);
\end{tikzpicture}
\ExplSyntax0ff

o] 7-foll, Ae] EAE AR R st 4%

tlo

V4

rok

=

( D

\Exp1Syntax0On

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

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

\draw \1_tmpa_t1 \1_tmpb_tl ;

\end{tikzpicture}

\Exp1lSyntaxOff

\. J

(O] }\1]:-]%’% HE:'E—E @I—XO]— Qr 6HE- g %‘—' 'IOlEE) O:] 7] /\‘] \l_tmpa_t'l_gl-
\L_tmpb_t1 wj= 2. S-gstelol o o] c}33t o] S},

r "

\Exp1Syntax0On

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

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

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

\Exp1lSyntaxOff

b
ol
ol
A

o
i
e
od.
o
1o
o
2
i
n
rlr
>,\l
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QoFstH BolA({}) 2 EeiMte] FEE = FES 45t \exp_args: & 217 G nj3 2= &
Aste] & W= \exp_last_unbraced: & &t} = £
ojn] Zxgt Hio| AR ol & &

\my_func:n { \1_tmpa_t1 }

o] Atghof| A \1_tmpa_tlo] & &+ 7]e] A& o]Foj#] Y& wf \my_func:n \1_tmpa_tla}L A1
A2 /35S T80 L71AAR 2 I= Z2A7F 535H HE wiof tiv|sto] nofRIERH FESE
I | Fofof shrh

HEEH

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}
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[No. 5] Dim and Dimmer H oo o

:\currentmetric{textwidth}

22
=9 184.4mm

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

Texel Zo] gl A TXe YR A og BE Aol g sp 2 ANeith AFEAL e H|o] 20l A& ptE
7)1 8 o 2 2t 1pt = 65536sp©lth. the-2 0]2] A ojH Zo] ko] AAtatEo|ct,

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

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

TXoll A AF8-8h= point= 49 “2F2 ZRJIE” 2 A 1/72.27 Q12| o] s g-gtet. HHH PostScript ZJAEE “Z
IQIE2HAL 5hal o] 22 1/72R1%] o] t}. o]o] a5t T9l+= bpoltt.

em} ex= EE O] tAQlof Tl EE Tolo|t}, em “ClE 2t MO width”2Hs ojujof| 4] U2 2ol 2] at
el @2 ZEA OIEA M2 AARZ leme AU Ealets 497 Bt o712 dA oz fziel
At A Zsh "ok, 2AHE UARISHE YA YAkl HhAL] 7hz A 2 5 lemol2tal 5h=H], ol &
10002 & A3 th-3 o] HAZE Qholl 22 Bof2 = Zlo] drtaoltt. &) o] Z419] JEAte
TeX Gyre PagellaE 211 =t MALS] H3} 1lem @] Zo|& o EH

\Exp1Syntax0On
\hbox_set:Nn \1_tmpa_box { M } 9.46pt
10.0pt

\dim_eval:n { lem }
\ExplSyntax0ff

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

,

e
|m

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

©
X
rlr

T TR T
“‘””f:rﬁ‘
To

\dim_eval:n { lex }
\ExplSyntax0ff

] Qo1 exel S A6l emo} e o Kol £tk o e £2 el <ol e
eHlc. AA| A2 = x&Fe] o]k 7 o] At

\Exp1Syntax0On 3

\hbox_set:Nn \1_tmpa_box { x }  4.69pt

\dim_eval:n { \box_ht:N \1_tmpa_box } \\ | 4'695,(




Dim and Dimmer |}

dim gloJEJe}d  \dim_eval:nQ| JIA}ZE dim EPA] 0] 2= A2 T2 “470] o £t} RHo=
dim < fpo} |53 B oFS 5Ha AT 1AL S8] 7} interface TH 2A] ptE A ENBE T Qloj A 18 o] 1
AR R sp B9 H4 ALk 5k Qlot.

dim ¥4 2ol & 275t= & 3ol 487155

dimension T A2 HIE A] Th9] AAkz7 Bt} o2 EH

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

o R Bel7H £ sttt @72 Witk 2HTHA fp EA4 o] thel QARHE Eol® dimel Bo] D7k

e T N

\Exp1SyntaxOn !
\dim_set:Nn \1_tmpa_dim { \fp_eval:n { 19.6 / !

o 2.7} pt} Lo
\rule{\1_tmpa_dim}{5pt} ;
\Exp1lSyntaxOff

olukH 0 2 BHfA] fpHThe dim AlAto] Wi2Th T2|D 2 9l 22 AL Fhse ghy dim 2 AN 4
Slrhe 1A0] o Ztt.
dim EHALL fprtE FAstA| ot} ol 2 51

e T B

\Exp1Syntax0On
\dim_set:Nn \1_tmpa_dim { 1@pt } 24.0pt
24.0pt

\dim_eval:n { \l_tmpa_dim * 2 + 4pt }
\Exp1lSyntaxOff

\. J

o] e} Zrol “A4=o] 2]

\dim_eval:n { 2\1_tmpa_dim + 4pt } \\ 3

Ol

FEAL 0] skt

L

P

\Exp1Syntax0On
\dim_eval:n { 0.333*2*\1_tmpa_dim + 2pt }
\ExplSyntax0ff

HAS At S A 22| Zhoh
e Alle o33 Zho] 2tk \dim_ratio:nn &4+ Q;

5| 52)7] o 2ol Thejo] Fo]stolof s},

W& C} dim @ 28 Wob5 ol fp ATHE

4n

\ExplSyntaxOn 3
\dim_eval:n { 10pt / 2 } \\
\dim_eval:n { 1@pt * \dim_ratio:nn {10Qpt} :

5.0pt
- {2pt} } 50.0pt
\ExplSyntax0ff

.

dim EHA L 8% ¢4 v-9 73t o5 Sw

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

o2 75 Ao7|A] FAIT

\dim_eval:n { \dim_ratio:nn {10pt} {2pt} * 10pt }
0] A2 evaluateol A o5} T WA A2 & 4 Qlt}, 1 o] 8=
\dim_eval:n { 2 * 20pt }
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o5 Afo] A5t

\Expl SyntaxOn
\dim_eval:n { 20pt * 2 } ' 40.0pt
\ExplSyntax0ff

o5 sk Zak HFHaA 2ok,

Zol & fpE Al4SE7| A 7HE ofF BRI Aol Al4tS sliof & w= 99 E ot wlofe L fp 2 A4t
Oh5 1 Atof] &9l & thA] EojF&= Zlo] (ZY5h7]) HE w7} Tt
ot Qaf NFHE \strip@ptet= Eg o] Qth

\makeatletter
\strip@pt\textwidth
\makeatother

o271 a3 o A2 fpH P AAFSIATHE R0l 0| ol g3kl The EAE Eojuat

\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

ojA A4 UeAlS sHH E=d| o] A2 fpU realcalc E4= cale 37| A& 0] -85t & 4= 1S %5l
expl3 2= obvl oA & 4 U] k27t

\Exp1lSyntax0On

\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 } { \l_tmpb_dim } }
\Exp1lSyntaxOff

1.367053355060208

Z31, hbox®}t dimension OF7FEE] \hbox_. .. oJ# 1l 5}= o] L} 2=t box ©|o|EJEF}] o] tfj5}o]
w2 AFA5] B--Al Hct
AF2 03 22 A4S 555 & 4 A== s =2t
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)

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

\hbox_set:Nn \1_tmpa_box { material } ]

D

O] AZ typeset ot ™

\box_use:N \1_tmpa_box ]

D

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

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

~ 2

\Exp1Syntax0On

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

\Exp1lSyntaxOff

width: 57.59pt

height: 7.26pt

depth: 2.82999pt
totalheight: 10.08998pt

A|F o] 71 ojop7|e] A2 ArEA} Mol A “Tr7F A AE dim-2 fp”Eh= Zolth. 1H T dim 9]
&R & AlA S o gA st=vk

\dim_to_decimal :ne ZE Zo|E ptZ st b2 THel & A A E} o] -2 \strip@pt2] expl3
wol2hal s = FATh o o] 2 &g AR A= 7HA] fadt Z4tgkolt

\Exp1lSyntaxOn
\dim_to_decimal:n { \textwidth }
\ExplSyntax0ff

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

\Exp1lSyntax0On
\fp_eval:n
! \dim_to_decimal:n { \paperheight }
<dim_to_decima1:n { \paperwidth }
\EiplSyntaxOfF

1.4142857063958

A4 Flo]u Hol = FHu7H 1=l To|ch. = A2 o7} 7k ol o] V2uloltt,

k1
>
rlo

ohe] Zke] g \dim_to_decimal_in_unit:nn g7 AlY @ 7151ct = A QIafol] T A5}
SRS M FH Heh 10ZJE7HE mm A& HEriH ™

\Exp1Syntax0On 3
\dim_to_decimal_in_unit:nn { 10pt } { 1mm } ' 3.51462
\Exp1SyntaxOff !

o] ¥4 QIALe] A dim Fol ofuet 1 7]fsfo} 3k, Thelvt u o] 91X gfrk. T BE fpoj
Fstol Q4G 4 glom doll Bt 2= 7hssteh. B8 Aol mmE HofF-olof sk,

dim 2714 \int_compare:nTFe} upzt7} 2] 2 \dim_compare:nTF7} Qlt},

\Exp1Syntax0On
\dim_set_eq:NN \1_tmpa_dim \textwidth
\dim_set_eq:NN \1_tmpb_dim \linewidth

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

{

textwidth == linewidth
}
{

textwidth !'= linewidth
}
\Exp1lSyntaxOff

textwidth==linewidth

2ol vlwate AL BA7k AT 919 A 0Bk 27} ZHevtE v met o) A% she A4t
\dim_compare:nTF { \1_tmpa_dim == @ }

3} o] 1 09} Hw3ke] B Zlolth o] Aml. WEA] optet Hlmstolok Btk o] zlo] A4:517]
REXE

[ \c_zero_dim ]
olghs 445 & Zlo] Eut. 0|7 1 optoltt,

ool while do®t 22 RHE-E& QOB & int7} oty 2} Zo|7} FAY wi= dim A5 & &0t 7S
ol & stk
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oA Fo1 X ZAIE sHAs)EAL AR S0l do] ¥4 o] Fo] Fhef EAskA] ¥= Zlo]H o] & of|2{ 4]
i

y
2ok Ag maksh).
ade TAA A217H R AT o] S0l 9% gourt Hof A4 S A2l 7w Hol%| 7 5,

.

\Exp1Syntax0On
\NewDocumentCommand \currentmetric { m }

\dim_if_exist:cTF { #1 }

{
\calc_metric_fn:n { #1 }
1
{
\texttt{\bs #1}~is~invalid
}
}
\cs_new:Npn \calc_metric_fn:n #1
{
\dim_set_eq:Nc \1_tmpa_dim { #1 }
\texttt{\bs #1} $\,=\,$
\fp_eval:n { round ( \dim_to_decimal_in_unit:nn { \l_tmpa_dim } { 1mm } , 2 )
- 1
\,mm
}
\ExplSyntax0ff

\currentmetric{hello}

\Exp1lSyntax0On

\dim_new:N \hello \dim_set:Nn \hello { .33\textwidth }
\ExplSyntax0ff

\currentmetric{hello}

\currentmetric{foremargin}

\hello is invalid
\hello=48.79 mm
\foremargin =25.4mm

rsiAI Rt o o= 2715k g oltt. printlenol2h= 377} Zo] @9l & Ao 4= A s F=dl A2t

| 2 5| 7] x| 7}2] W of BH=3] 2] & o] 7= i},
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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. IATpX©ll \settowidthe} \settoheight, \settodepthzt= Ho] qitt. o|o] AFEH
& the st 2,

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

o] ZAd} HUZ A28 5= \SettoWidth, \SettoHeight, \SettoDepthZ expl3 2 W1
\SettoTotalheight= 23l 2o}z,

(712 ]3. che 2ollA, 2} thole] (B4R EE 7ljah) Zolg S4ste] Bazhe Tk, 1 2o
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=
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7]9—]161—_/'\_ ottt ©A] o] =Skoll= A=Z o]
=, Al @A 25 = 287t
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S
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E

Q.

ol
W
1o
mlo
_E_
3o
?
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rC
23
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ngg
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Mr tlgl
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o
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é
e
[e)

e
o
W
rlr
l'1~
rlo
uE
mln
HI i
Fl—l’

L)
rlr
il
e}
iw)

7|2 4. s BE &5t lem 2] 3717} fontsize©l] whet o GA| A=A ZASto 2} qhef
A ZE 37] 5430] 10pt7}F okt 11pt == 12pt7}F =™ o] gho] o PA]| ’sh=A] = ZAlsto{ 2},

font size command | value of em

\scriptsize 7.0pt

\large 10.95pt
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AR F0j | = ZF ZAE \colorboxoll Yolat. viF A4S Aol 2 st A 1wk
Mo 2 slat, gojr| = RA|Se), Zhe)l Bele xcoloro rgbtt HTMLS AHS-5tozt,

. el
- e

14 Texe) THds

Al TeXells E4878 7171 it TeX MR AEA|ol| A d4=E AT 4= A H A2 pdfTExe] Aol
th. 71 o]Hofli= random.texo|2t= 22 FE Y E|, lcg B 7] A] 50| H4E FHUHAL, pgf AlLE q1zlo]
Mgt 2ojl= pgfmathol| A G5 AA sl FA] =it

expl39] H4 A2 pgfmathe] A& 22%] ofy skl X ZFA| 9] primitive S -85}, pdfTpxell=

\pdfnormaldeviate
\pdfuniformdeviate

= % 719} primitive7} 1.2 ™ LuaTpXd} XgqTpXell=

\hormaldeviate
\uniformdeviate

7}t o] itk E5], XgIpXe] W4 Zejn| g B = 2019 HZojlA X3 o= =Y H Aol TpXLive
201871A] = ©] 7]%5-& XgTEXoll A AFE-3 4= glct.

AHEEZ F A 39l normaldeviate©f] a4 = LEof 7|37 oW AnR 7|2 511 =
uniform deviate©l] tai A%+ T2},

02 seed 5 H3lFA] 0 (THE oj5o] L] 5h%0]) AR AlIZES seed 2 o] 7HE S A
o} (seed & AAstAY A A5k Zlo] 7FsSHAIRE o] FAl= FERt =2l 2§t

Zn]g B5 A ARE-She ol & S0l A

o

\ifPDFTeX

\let\uniformdeviate\pdfuniformdeviate :
\fi A
\uniformdeviate 100 ;

\uniformdeviate no] A/Adst= F4=0 < x < n W e A4oltt. o] Ze|u|e]BEE-2 The Art of
Computer Programming®] A|24 3% 640l 42 = W8S METAPOSTE 7383 Zolt}. expl3+ HH o2
Z} izl o] xe|n|E] Hof o]&gr},

T R = e e e g o= d g

\Exp1lSyntax0On
\int_rand:n { 100 } \\ 94
\int_rand:nn { 10 } { 20 } 16

\ExplSyntax0ff

OrA| 2 me|njg| B 2| 9b= T expld SHr e FolX & ZES QIAPLF QI STt e = ol
Hol= 1y, <x <ny°lth \int_rand:n {a}=\int_rand:nn {1}{a}2} Zt}.
00]/¢ 10|gke] Ay t4E A= e o33t 2t
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\Exp1Syntax0On

\fp_eval:n { rand O } 3 0.3536731780206745
\Exp1SyntaxOff

eIk fp A1) significands} SLA 107101, fp A2 B4 1148 I ranint} 1%
4% A8 \ink.rand:7F B M2 FoF, FoT AL fpolrand() B A% 212 Egel

LB AU 45171 i 2 DL ] A radom O 100 5] 4% 12
Y2 10022 U0l A R, G, Be] Z+ A3gro 2 Aot AT fp random= 22%] ¢4l int random
A o] g Rolurt 1ol 2] fol T A EHE A5 R G, B 22 10088 FER 3T

;3
N

,
J

\ExplSyntaxOn
\int_new:N \1_r_int
\int_new:N \l_g_int
\int_new:N \1_b_int
\tl_new:N \1_r_t1
\tl_new:N \1_g_t1
\tl_new:N \1_b_t1

\cs_new:Nn \gen_rand_color:

{
\int_set:Nn \1_r_int { \int_rand:nn { 0 } { 1
\int_set:Nn \1_g_int { \int_rand:nn { @ } { 1
\int_set:Nn \1_b_int { \int_rand:nn { 0 } { 1
\tl_set:Nf \l_r_tl { \fp_eval:n { \l_r_int /
\tl_set:Nf \l_g_tl { \fp_eval:n { \l_g_int /
\tl_set:Nf \1_b_tl { \fp_eval:n { \1_b_int /

\exp_args:Nnnx \definecolor{back}{rgb}{\1_r_t1,\1_g_t1,\1_b_t1}

\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 \l_r_tl { \fp_eval:n { \l_r_int / 100 } }
\tl_set:Nf \l_g_tl { \fp_eval:n { \l_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_t1}
}

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

\ExplSyntax0ff

HREHA 2 o] A A% Ak Zlo] 4 ARE 92 Zolt,

\tl_set:Nf \l_r_tl { \fp_eval:n { \l_r_int / 100 } }
\tl_set:Nf \l_g_tl { \fp_eval:n { \l_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 \l_cm_clist { r, g, b }
\int_step_inline:nn { \clist_count:N \1_cm_clist }

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

\Exp1Syntax0On

\cs_new:Npn \print_char:n #1

{

\gen_rand_color:
\colorbox{back}{\color{fore} #1}
3

\print_char:n {H}

\Exp1lSyntaxOff

\Exp1Syntax0On
\NewDocumentCommand \colorful { m }

{
\tl_map_inline:nn { #1 }

{
}

\print_char:n { ##1 }
}
\ExplSyntax0ff

\colorful{Hello}

el ojoie A v o] ek Aol YRS ofw]u skl B,
o171 A MM v A B3] 100014] W R, G, B 2 /P RS GAR AR 2E Ao ofg
olsie} =0l Bast FAlolct. olo] tiato] o b A g
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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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\anssheet{cheolsu}{1=1, 2
\anssheet{yeonghi}{1=2, 2=
A okt 2k,

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

= 3149 g2 X 2jshe e \anssheetsh A5t B \ScoreS Zstolet

?l2]: \Score{Cheolsu}
Z3: Cheolsu: 20

I BAE EA) AWE BT, SAYS0) Belx = theat Zo] FofFrt
7
7

15 prop A£3, property list

<key> = <value> F 2| 2] 2| AEZ property list2tal g}, o & Sof

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

X5 7H <key> = <value> 2| AEO| AN 559 AZ ghZ key, 2 2% 313 valuestal 3ot
rop %ol 12 a 4},

)
K
=

Eny

\prop_set_from_keyval :Nn \1_tmpa_prop
{

color = blue,

width = 5cm,

name = trivname

e \prop_map_function:NN, \prop_map_inline:Nn. F2J& {2 o] i S &5 = 4= F 719
QUAHE #3He Zlo]ojof BHthe Zlolth. 3 WAl 2147} keyol 1 £ WAl 2147} valueo] .

e \prop_get:NnN, \prop_item:Nn. propolA] {2 = key 2] valueE 7+4 2= B o|t}. 2]
e 7L ghe Nol Y 5l9] e YeAE ol Yricks 3ol gtk

. \prop_pop:NnN,\prop_put:Nnn,\prop_put_if_new:Nnn.<ﬂ%§:ﬂ$§é_1%§XF—“‘E+ \prop_put<
3l 7]ojl o]n] Zko] QYo HojzA W \prop_put_if_new: = slg 717} ¢S wiwt A2 PHET S

SR
o

o|9lo| = E& ttet interface T=7t Al E . 1HHHEF mapping Tt A& E L o}, 12 propoll&
\prop_use:7} §lth. prop?] item =2 “E2"5l2 ™ mapping©| 7} A o]},

mappmg Stee T 709 QIALE 'h= g 4lolojof Stk A item 2] key 7t #1, value”} #2°]t}. inline
Shol| M = mpzt7bR] oot
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\Exp1lSyntax0On
\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_prop
{

\int_incr:N \1_tmpa_int
\int_use:N \1l_tmpa_int )~

key:~\uline{#1},~value:~\uwave{#23}\par [color]
. [width [ 5em]
\bigskip [name]| trivname
\cs_new:Npn \print_item:nn #1 #2
{

[#1] \fbox{#2} \newline
3

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

F01X A 2 FotbA, £-2]= Cheolsu®} Yeonghigh= 0|52 7H<= prop & A 2Jst= ¥ \anssheet&
A 97 2 Skt

\Exp1Syntax0On
\cs_new:Npn \build_nameprop:nn #1 #2
{
\prop_if_exist:cF { 1_ #1 _prop }
{
\prop_new:c { 1_ #1 _prop }
3
\prop_set_from_keyval:cn { 1_ #1 _prop }
{
#2
3
}
\NewDocumentCommand \anssheet { m m }
{
\build_nameprop:nn { #1 } { #2 }
3

\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

ks
\ExplSyntax0ff

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

\Exp1lSyntax0On i
%%% === test === - 1=2 2=2 3=3 4=5 5=3
\prop_map_inline:Nn \1_default_prop  6=3 7=18=2 9=3 10=
L2
$ #1 = #2 $ \quad :
} 1
\Exp1Syntax0ff

\

o] Alo] A0l A key &2 HF Atolth. wEhA Fs] th A Y sk S & 4 Ak

\Exp1Syntax0On
\int_new:N \1_score_int

\NewDocumentCommand \Score { 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 * \l_score_int }

o

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 } \l_tmpa_tl
\prop_get:NnN \1_default_prop { ##1 } \l_tmpb_tl
\str_if_eq:eeT { \1_tmpa_tl } { \1_tmpb_t1 }
{

}

\int_incr:N \l_score_int

}

\cs_generate_variant:Nn \score_fn:N { c }
\Exp1lSyntaxOff

%%%% ==== test ====
\anssheet{default}{1
\anssheet{Cheolsu}{1
\anssheet{Yeonghi}{1=

NN

\Score{Cheolsu} \par
\Score{Yeonghi}

Cheolsu: 20
Yeonghi: 80

,
.

?12] A2olol A \score_fn:cE Hof sh=t, o2& Ht2 g oJ5kA] ¢l ©A \score_fn:Na 2|t
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S o)A 9] variant S A/ S B E-E 415] Eolet 7|2 o] AR} a2 NTF nThe. 2 A olstal 171 9]
Q1ztetd o] ™ Q5 i variantS \cs_generate_variant:NnQ & JAst= 7o) £ 34 A

Polet. 22l o Gk nE el By A7 A 02 Aol A S04 S low
level 34 W& S 3851 %2 4 gt o2l UL Fjct B 9 22 u|g & Qi)

24 =2x2x2x%x3

24 =233

Tt 2ol FUgH ARlo] A LFE) 2 hehfa Aot
FE 205E)5t] 2 A0E AL H E et = B \xfactorE Z/d5toet.

A2 \xfacror{24}
=3:23x3

64



The Golden Key ||

Ml A, HA A, EE 7, M 7H @ Aol me Fof x| ol g AxksHe B3 \WordColors
#ojstole}.

& \WordColor[bgcolor=blue,fgcolor=yellow, fsize=Large]{expl13}
5

16 keys A5

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

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

\newcommand®] Z] A=} 7}-2-H| -2 §F 7§ E optional 2 THE 4> U 3ict.
3Ze SHo B2 vtol e A2 xparseOIEJr M QztE Hojate Aol YRt iR, 8 99
SHe g M AAHE HE Byl Aetdo) e golsts 2w o P oA Htk.

J

\NewDocumentCommand\ffoo{moo} {%
\IfNoValueTF{#2}{\def\bccolor{yellow}}{\def\bccolor{#2}1%
\IfNoValueTF{#3}{\def\fccolor{black}}{\def\fccolor{#3}1}%
\colorbox{\bccolor}{\color{\fccolor}#1}}

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

wparse. NS IR

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

\mycommand{argl}[normal]
ol2} i 412w o] [normal] ©] 37 H 2| QlAFeA] ofi Tig ElAEQIA] TR
9Tk, ofchAla] o H TeX A AL Ao A Ao] Y| % 2

L5fjo] o x5 F7]A] grotoF & P L7} 7] wiZol.
SHH graphics?] keyval o 7] ]2} ¢l 0] of| A |
\includegraphics[width=1cm,height=3cm] {demo}

rk

o 22 <key> = <value> A2 FH
At} 7|4 expl3 9] keys AR 051%
712N eErh et A2 AL, ol g 5ol
bgcolor=white, fgcolor=blue

2kl 5FQlS o, \1_bgcolor_t1o] whitedl= gh& Z =5 stal \1_fgcolor_t19] Zto] blue7t HE&
SkA= Aot} E| 3 HES Y oJshe HolA o] F t1& —% Hrt.

A& Y ste = <key> = <value> L& F-H AT 0] 55 Fofstofof gttt (0]22 module©]2tal FHrt.)
IS mytestatal 27|12 8la1
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\keys_define:nn { mytest }
{
bgcolor .tl_set:N
fgcolor .tl_set:N

\1_bgcolor_t1,
\1_fgcolor_tl

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

\keys_set:nn { mytest }
{
bgcolor
fgcolor

white,
blue

-

52 Qo] dofipn] thg HAE BEE FHelsh,

\Exp1Syntax0On
\keys_define:nn { mytest }
{

bgcolor .tl_set:N
fgcolor .tl_set:N

\1l_bgcolor_tl,
\1l_fgcolor_t1l

3

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

3

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

\Exp1lSyntaxOff

\. J

\keys_define:nnol Al & 5= & value TG PP ol FoJstojof gt} £-2)7}
\tl_set:Nn \1l_bgcolor_tl { white }

{ 3 white

olFA 2= S 7N =
bgcolor .tl_set:N = \1_bgcolor_tl
BRI Qong s

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

I 22 ggo] Y AS & 4 Ut HIAZE <key> = <value> TS 950} A|H WHE7F Ao E 1 91|
Ao Al 2o] oot Y7bA] 517] wiZoll \t1_new:N \1_bgcolor_tl & HZZ n|g] = L7t
k.

Lol 7}

.clist_set:N

.prop_put:N
.tl_set_x:N
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o] ltt. .tl_set_x:N&\tl_set:Nxs}2t= 2ot} g7t 2o/ A 4ol Dgst= Zlo]  Ad2 A
A7 sstE R w2 AYelA] g=ot F9: .seq_set.Nf—E—Xﬂo}Z] L%—“f o]+ \seq_set:Nno|z+
o] gl7] Wholch. seqot BER clist7h £4)5He ol § He¢l shtolet.

o] 744 © Awste] £t

.code:n
H5h= BIpX ZEE 98 AEFo| F 4 Qlth valueZ 5012+ A& #12 AFEsitt, 713t o & &0
o| sl HA}H,
testkey .code:n = { \dim_set:Nn \1_test_dim { #1 } }

ol

rlo

testkey  .dim_set:N = \1l_test_dim

o) 73} 5| SAE ojulolc}, , . code:nolA] ALEE|E W %fﬂﬂLﬁﬂﬂ°WWHm4(Mw§
& off valueE A2 38)|%] {40 &Fste A2 UFol ml st ZAIE of7| gt} whekA] ¥4 o] &
M2 HAste] FEZ Stolat,)

unknown

o] key= F 2 o8] g & 9J5to] AL&3HTE = \keys_define:nnol A A5 X2 key7} Eo1YS
& I35t Zojt}h. BE-2 thg3t Zo| 5hof A gt

unknown .code:n = {}

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

\Exp1Syntax0On
\tl_new:N \1_fontsize_t1
\keys_define:nn { wordcolor }

it

{
bgcolor .tl_set:N = \l_bgcolor_t1 ,
fgcolor .tl_set:N = \l_fgcolor_t1 ,
fsize .code:n = { \tl_set_eq:Nc \1_fontsize_t1 { #1 } }
}
\keys_set:nn { wordcolor }
{
bgcolor = white,
fgcolor = black,
fsize = normalsize
}

\NewDocumentCommand \WordColor { o m }

\IfValueTF { #1 }

{
\keys_set:nn { wordcolor } { #1 }
}
{
\keys_set:nn { wordcolor }
{
bgcolor = white,
fgcolor = blue,
fsize = normalsize
}
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}

\colorbox { \l_bgcolor_tl }
{ \color { \l_fgcolor_tl } \l_fontsize_tl #2 }
}

\ExplSyntax0ff

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

test test test

<key> = <value>©]| default 2% < ;P% H .o 1) ol7)> o] & \keys_set:nno] A3 7] Hoj n]g]
\keys_set:nnga g ¥ APl F= Ao 7 St 919] AoflA A& U2+ \keys_set:nn2 7| 25t=
AR 92 3t Linitial: nolﬂ}%ﬁ 27t =2 npE g o] Q1A]7k \keys_set:nn& o|&5=
Ho| yFof Tejstr] Haojrt.

=] 919 ool A Ho] ofof] of R FHE Xl RO Mt ZETL 7| 230 2 A AT 4 F
A Bok =H (& 1A \WordColor &) 4] &t

S 22 23 HY WollA). 9] HoloA] F4Eo] oj

SHH 27|35 2| §F 22 scope W0l A] BHE AF8-SF wff o] Zh-E o] oA & ZAQ1%] eset°L ZARJNA = “5'3“

7o) 2o,

20. \WordColor B F0 2 wnk} 7] 3k el Alste] SMol DA A &L key| value7}
A 27132 28 Hojs) Hojet.

keys o EJEFIol= o] ool = key S 3}9] D502 BEUTIES} sh BAHG 242 7h5 31 3L QA
g o17] 4= o 22 7T Thek choiceso] B3t oS Bt Soi 3 uhx| 7|2 St} 5 ol4e] Melw

755t sk .multichoices?] o & interface3 &A1l Lot Ut

\Exp1lSyntax0On
\tl_new:N \1_gender_t1l
\keys_define:nn { mytest }
{
name .tl_set:N = \1l_name_t1,
gender .choice:,
gender/M .code:n = { \tl_set:Nn \l_gender_tl { male } },
gender/F .code:n = { \tl_set:Nn \l_gender_tl { female } },
age .int_set:N = \l_age_int
3
\ExplSyntax0ff

o] 4| gendergh= key+ M E+= Feb= gRES Zh=t}. o] & A 2|517] 913t . code:nollA] Yole= 244 &
2~ 9]t}. o] ¥PH Wl | choices:nng 0] &3st= A E 9l O interface3 EA]0) AFA|SH A o] Lp-2},
rs] Bl AES|EA}

\Exp1lSyntaxOn
\tl_new:N \1_gender_t1l
\keys_define:nn { mynamecard }
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{
name .tl_set:N = \1l_name_t1,
gender .choice:,
gender/M .code:n = { \tl_set:Nn \l_gender_tl { male } },
gender/F .code:n = { \tl_set:Nn \l_gender_tl { female } },
age .int_set:N = \l_age_int
3
\NewDocumentCommand \NameCard { m }
{
\keys_set:nn { mynamecard } { #1 }
\namecard_print:NNN \1_gender_t1l \l_name_t1 \1l_age_int
3

\cs_new:Npn \namecard_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 ]

{
\str_case_e:nn { #1 }
{
{ male } { Mssr.~ }
{ female } { Mme.~ }
}
\tl_use:N #2 ~(C \int_use:N #3 )
}
}
\ExplSyntax0ff

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

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

HESEH

2-1. the Tt 72 W sl ol

1)

ll £ AR 427} cols x rows Bt FESHH mpR| kg 0 0 2 931 X FAJS
S AATE Fof R A o 2 x 2 A HES 2d

a1, o] S 2d5t7] fl5tke] oblivoir @A S 2231 QITHH KTUG Private Repository 25-E
ob-mathleading 7] 2| & A 2] 3}3L o] = \usepackage 3}oi2t.

QU

b
e
h

oQ
[T N Y

$ tlmgr install ob-mathleading

69



The Golden Key ||

ra

Ho

=
=

H

At

jule

(27|22, #4071 &3 Q= Z2aey SololAs B wulct “o] 25 AL Bt A

HeAR7} 242 BolrRiA] 17 Sk 070] 48 Ushe AYle], ka3 2 £AZ A 0,
1,1,0,1,1,1,0,0,1,0,1, .. ©]A20, 1, 10, 11, 100, 101, 110, 111, ... T} Zo] AP = £= &
Aol 2ak) 3 Aolck. Folxrt 7ol a Bt Al WA Akelol ghot k. B4 1095

%712 Dajjof 3 2212 g stoiat,

A \prtnum{member=7,position=3,turn=10}
£%:1,1,1,0,1,0,1,0,0,1

(

A&2H

42|23 oM 927} whEolR £ Ao Tz BFe e 5Ye Bl ol Ywstalo
83 e WS wEo| wolh,

QA2 angle, forward, walks = 4= Qlct.

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

olze ul ¥ 15 2 Hste] 109HF MR A& 203] yhEdi).

o, b 278 Z7}5tole)

@ angle=randomo|z}til st 3] - 7HS m3] G4z o2 der}h

@ forward=1+10|2+1 3}H X2 AR Zo|= 12 511 ufj3] 14 Z7}A# 7t}

® forward=randomo]z}1 3}H 5mmollA] 30mm Alo]e] Zo|& G4z o2 Hoji A3t}
Zolo] HE AT 4 JEE TEE= A2 o] do] ofyZl o} Aot AHsiR Hej7t ok
B g3 257 2 kAt

JIE. esqutil A H{Hof \esg_split_plussign:nNNejzt= B TH5o] £l o] 4=
\esg_split_plussign:nNN { 2 + 3 } \l_a_tl \1_b_t1

olekiw 51l #10] U gl + 7155 71202 o) 2 (2) & \L_a_tlol, §19] 21 (3) & \1_b_tLo
gojzt,




[No. 100] Special Course I i g o

17 \use:c

O 71 9) 4= RIAFE = B \nothingo] It} QIZE 501 = A= \1_a_t1,\1_b_t1,
\l_c_t1,\1_d_t1,\1_e_t12 H&t5}= A& 5101 T X},

gH7Ne] 22 & 71e]7]= QIARAIA| AL (NojH. o & S0]
\foo:N \1_tmpa_t1

olgh= A2 \foo:NoJ2t= &= (cs) 7F \1_tmpa_tlo|et= |32 E QIALZ A HShoh= ojunjo|t}.
I 7HE2 ‘22" E 712 7] 7] flsliA] 2 “o] § Rt AlFslok & wivE et =

\l_tmpa_t1l
{1_tmpa_t1}

9lo] AL “njg2”0] 7 ofgfjo] AL “mj2F 9] o]2”mtS 7}X Zoltl, o] AR o] 0]2 2 “csname”
o2}l 5kl o] & YEt 7] Y ARFA|A|RF7} colt.
a2]22 \foo:Ne| ¥l \foo:c7} Uil 5

\foo:N \1_tmpa_t1
\foo:c {l_tmpa_t1}

o] £ F3t 2Jujo]ch. plain Tpxel Al Thg Fo] S Az} 2k,

\mymacro
\cshame mymacro\endcsname

ol7 Zlo] A WRF7E o 5 Soj A thE Y-S Holstr] ¢id W \jt7t Aok st o) gL
letter Q12HS- RFolA] 71 Qkojl \cnt@Z EofFrhl 34},

\jt{home} {20}

o] o] 4 A}
\def\cnt@home{20}

I} o] HA st oA siof sk

\makeatletter !
\def\jt#1#2{\expandafter\def\csname

o cnt@#l\endcsname{#2}}

\jt{home}{20} —
\cnt@home ;

\makeatother

J

9lo] F oA \expandafter”} Z & 35tH|, \def\csnameo|& £ \csname©|2t= tj A2 2 % 9]
ste] 5= ZloekA] 5185 %] g7 wiZo|t}.
expl3& 7Hs] the A d sl = ot
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\Exp1Syntax0On
\cs_new:Npn \jt_exam:nn #1 #2
{

}

\jt_exam:nn { home } { 20 }
\tl_use:N \cnt_home_t1
\Exp1SyntaxOff

\tl_set:cn { cnt_#1_t1 } { #2 }

\tl_use:N Al \tl_use:cE »H

\Exp1SyntaxOn !
\jt_exam:nn { home } { HOME }

\tl_use:c { cnt_home_t1 }

\ExplSyntax0ff ;

A A 2 BTRXCA \thesection, \thesubsection®} Z+2 FAHS Y \c@page, \c@chaptere} 7+
2 7hE Y-S AAche A2 B et vt i o g o] Fo R,

3k \tl_set: PP A25t= \tl_new:N7} glo]= M Z-& H4o] 7HS sl Zo] 5] 85 L

qtek o] A o] Ex] Qt=}H Qe 2 I E & uff AHUA EHT Zojot

TMIO| od 7} A A] Rk, IATRX <l A

\newcounter{abc}

2l e Ashel \ceabcehe 42 E W47k st AT b SES Moleh 2 ABE i A 74
wpgo] Lhedslof glet,

\makeatletter

\Exp1Syntax0On !
\newcounter{abc}\setcounter{abc}{101}

\int_use:N \c@abc, \the\c@abc, \theabc

101,101,101
\ExplSyntax0ff
\makeatother
plain TeXollA]
[ \newcount\a ]
23 50 \ag Bh2 7HeE 2 2 4 9t ¥l3) XA
[ \newcounter{abc} ]

23l 5H o] IATRX 7Bl o] 22F2 \stepcounter, \setcounter, \addtocounterz s}al 1 Zi}E
\the...2 ZTHSCh= A& 92 oln| & &L Ut

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

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

latex:
\newcounter{a}%
\setcounter{a}{10}\stepcounter{a}%
\addtocounter{a}{103}%
\thea

expl3:
\Exp1Syntax0On
\int_new:N \1l_a_int
\int_set:Nn \1l_a_int { 10 + 10 }
\int_incr:N \l_a_int
\int_use:N \l_a_int
\Exp1lSyntaxOff

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

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

\Exp1lSyntaxOn
\NewDocumentCommand \nothing { mmmmm }

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

\seqg_indexed_map_inline:Nn \1_tmpa_seq

{
}

\tl_set:cn { 1_ \int_to_alph:n { ##1 } _t1 } { ##2 }
3
\nothing{Tomato}{Potato}{Banana} {Apple}{Kiwi}

\tl_use:N \l_a_tl,~\tl_use:N \1_d_t1
\Exp1SyntaxOff

Tomato, Apple

18 weird Q1A

\testcmd{10.25} 2} Zo] oA S ) A4HS 7|20 2 103} 258 Helsty 7zt Hro nj3 2
(= tl) o] ¥of vr&lstoiat.

esgutil 7| X0l A \esg_fp_format:nn PFS LH3}H7] 9= Fo] W EA| 22 U3 3fjof it
olof tlisf| Zteks] doldtt. #AE 5] 517] sl S0l 2w At =E () 7F gle A= ¥ 2 HsHA|
%7] & gt

o] ZAllol et 54 sl thah 2.

F
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\makeatletter
\def\splitbydot#1l{\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

219 ool A \@split@by@dota} Zo] AF-&2} QIE|H| o] A9t Fakslal L HZA 0 = AFR&H &= §4of @F
ZHE Aoz = el o] KIEXell Atk @7 AHS] catcode+= letter 7} oFU Ef othero| B2 2= tj 32 o]
ol & 4 gledl o] & ZE IS ste] (YAIR) letter = THE0] A= o] 59 YR = & £ A
stek= A1l o] \makeatlettero|tl, @ EAE Y2l 9] other 2 H=2|2t= 22 \makeatothero|t}, o]
H Q] QoA = @ letter2A] tfAE o] Foll & 4= 2™, IATEX style package?l .sty= HEE AASH
Z] ool \makeatletter AE]7} Hr}. (o] 2H2-2 \usepackage HE o] &= Yo] B & Hhok thi3)
\input{foo.sty}stFttH 18] x| &S Zlo|H, 9kef sty ot oA \makeatother& XA}
ATHH 1 22+ @0] other”} "t AR 1fj7] 2| & BHE w) 2] 5lofof St= AFdEolth.)

expl3e] Aol A 7tatr o] 1.2 s 7heket EAlolch bR AZhbE S-S thet e o]t

\Exp1lSyntax0On

\tl_new:N \1_a_t1

\tl_new:N \1_b_t1

\cs_new:Npn \split_by_dot:n #1

{
\tl_set:Nn \1_a_t1 { #1 }
\regex_replace_once:nnN { A C.+?) \. (.*?) $ } { \1 } \l_a_tl
\tl_set:Nn \1_b_t1 { #1 }
\regex_replace_once:nnN { A (.+?) \. (.*?) $ } {\2 } \l_b_tl
a ~=~ \tl_use:N \l_a_tl \\
b ~=~ \tl_use:N \1_b_tl

}

\split_by_dot:n { 10.279 }

\Exp1lSyntaxOff

a=10

b =279

A2 Wgshcka skl
Sol@ £8 42 B AL A= e,

\Exp1Syntax0On

\cs_new:Npn \split_by_dot_num:n #1

{
\fp_set:Nn \1_tmpa_fp { #1 }
\fp_set:Nn \1_tmpb_fp { trunc ( \l_tmpa_fp ) }
\tl_set:No \l_a_tl { \fp_use:N \1_tmpb_fp }
\tl_set:No \1_b_tl1 { \fp_eval:n { \l_tmpa_fp - \l_tmpb_fp } }
a ~=~ \tl_use:N \l_a_tl \\
b ~=~ \tl_use:N \1_b_t1

}

\split_by_dot_num:n { 10.79 }
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\ExplSyntax0ff
a=10
b=10.79

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

\Exp1lSyntax0On

\cs_new:Npn \split_by_dot_exp:n #1

{
\split_by_dot_exp_subfn:w #1\q_stop
a ~=~ \tl_use:N \l_a_tl \\
b ~=~ \tl_use:N \1_b_tl

3
\cs_new:Npn \split_by_dot_exp_subfn:w #1 . #2 \g_stop
{
\tl_set:Nn \1l_a_tl { #1 }
\tl_set:Nn \1_b_t1 { #2 }
3
\split_by_dot_exp:n { 10.297 }
\ExplSyntax0ff
a=10
b =297

o] 7]®of] AF&H A2 w (weird) arguments & ©]-&5t= Zlojtt. ST Q1A PA 0 2 HE QIALE HA
HH7] Qe £& 0 2 ARggtth. ZA] /1A E \q_stop®|Zh= quark & 2 EAISH= 212 o7k K]l I EofA
\endE 5= A3 55t}

127H2] E 4= (mandatory) IA}E Hroba| *j2|ot= HE \testtwelveE 2/ds ol

\fboxs}il Frt2 Ydsh= 4 s 2l
#100]2 Al g17] wh2oll 97H7EA|RE QIALS A7 e 4= QUrh. 11 o)/doletd 1 o] 9] QIALE Hote= W=
aild W& opz| gkl FolA] X 2]st= 2l o] 7Hsdttt.

J

\Exp1Syntax0On
\NewDocumentCommand \testtwelve { mmmmmm }

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

\testtwelvenext
}
\NewDocumentCommand \testtwelvenext { mmmmmm }
{

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

3
\ExplSyntax0ff

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

expl32] o= (cs) &= B RSt 22 /Al o2 o 4 Qi)

S 7heks] Az R QXS e e AR A A7 ook, 12U,
\Exp1Syntax0On
\int_zero:N \1_tmpa_int
\cs_new:Npn \test_twelve:n #1
{
\fbox{#1}
\int_incr:N \1_tmpa_int
\int_compare:nTF { \l_tmpa_int < 12 }
{
, \test_twelve:n
3
{
3
}
\test_twelve:n {a}{b}{c}{d}{e}{f}{g}{h}{i}{jF{k}{1}
\ExplSyntax0ff
[ele)alfel g n]lil]j]x][1}

A o] ARE Hhe AL gt 2t

20 7PH7He] Az
Mzo] Holshs WL chat 2e 4ol
\mycmd{1} {2} {5} {2}

T QAE Fol Ak 40 WS

o

X
9
N

o

® 00 eoo0000 oo

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

1o .

plain TEX© 2 the A B 4 9tk HIAES 9)5to] ohx|oel] (4)9k o] 257} ohd $ 58 F9iet

\newcount\n

\def\mycmd{\futurelet\next\mycmdsub}
\def\mycmdsub{\1ifx\next\bgroup\expandafter\mycmdproc\fi}
\def\mycmdproc#l{\n=1\1oop\textbullet\advance\n byl\ifnum\n<#1l\repeat\quad\mycmd}
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\mycmd{23} {5} {3}(4)

o] A= M YT,

o|3 2o “x7)” TE oA 7HF 238 AL 8 S BH5HA 5H= Zo|t}. o2 Sof
\mycmd{{1}{2}{5}{3}}
3} 2ol Qlz} 915 weks] A s|E ALY
\mycmd{1}{23}{5}{3};
3} 7ho] X R 27| sl WAl o2 WS Helshw 1 9lAkE Halshs Zlo] ofF 49T}, = walet
o] ZAHSE Mu|FE2O0 2 5= Heo IS BA}

\Exp1lSyntax0On

\NewDocumentCommand \mycmd {u;}

{

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

\mycmd_dot:n { ##1 }

3
b
\cs_new:Npn \mycmd_dot:n #1
{

\int_step_inline:nn { #1 }

{

\textbullet

3

\quad
ks
\ExplSyntax0ff
\mycmd{1}{2}{5}{3};

\.

eiif o ishE A 8ol 3ol FA%E 2 Aol glol 7 Az
AAE 5= gl @ik 180l B9l plain TiXQ] FEE expl3 WA
BRR ko] (S) BJAES giste] RE} ol HEE & Aot

~

N

\Exp1Syntax0On
\cs_new:Npn \my_cmd:n #1

{
\mycmd_dot:n { #1 }

\peek_catcode:NT \c_group_begin_token
{

}

\my_cmd:n
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\NewDocumentCommand \mycmd { }

{

\my_cmd:n
3
\ExplSyntax0ff

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

o] WYolA G435 2 2 %%—%@r obd 30|
2 FeHoE= Aot} Tef spaceE FAlSH
\peek_catcode_ignore_spaces:N&
token©] &7} oftojof B2 T2 A9
ol 27} BAye M5 Al o] Y& obain,

o™ Bty 1O T E gpace token©] 2+ OFETEA]
9o} e HQof npAut {41%= §a5HA THEHH

+ SFAIRt space ® FE5HA] XoFH Tt non-space
T8 270& YrEA] H|stojof gttt A 51A] gFo ™

A g2 FostHA A} A& v A el \my_cmd :ng B EE ACE O3 A2 EEA
%2 7|HolB g Q&g Aolth. A|HIFEH L o]Fof o]oj]= Y AEHEZ X 5t= PP AT
= A A el T E o] o] o] “npA|al” EFolojof gtth= S 7| okAt. HAIH O E S0 2= QA=
HATH \my_cmd :no| ojxtn] gt 7] o] EF-5 HFobA (absorb) A 2|517] A|2Fe Zlo| B &2 AipA 0 g o] %9
AAE & Aot TET AL A4 4 Atk 27, \futurelete = Ur—oﬂ = EZS AARstd

A expl3ol A= \peek catcode: 4 \peek_charcode: & 53l tFE & |25 4 Aot (thetk oh3of
2 E30] space token ¥ 70l o2&l FFo] QE & =t o]of s = o]F H-S Falsto

EZ37|2 3t

AG7HA] vl W&o & o2 ZAIE 2 4 Qlth

HESEA

ohe ot 22 AHEAL TikZ WS 2495k ot \mydraw(@,0)(1,1)(2, 1)k 5H4
\draw (0,0)--(1,1)--(2,1)--cycle;

2 Jei5s Wadolt. Walel nxsol Aln2Ee] 4] ghon] 7h Aol We AT 4 Yct.

\. J

Special Course = AFEAE SAH 2 A Fouz B Eehs Ho|H ohga} 2,

\ExplSyntax0On
\NewDocumentCommand \mydraw {}

\tl_clear:N \1_tmpa_t1

\my_draw:w
3
\cs_new:Npn \my_draw:w (#1,#2)
{

\tl_put_right:Nn \1_tmpa_t1 { (#1,#2) }
\peek_charcode:NTF (  %%% if next token is open-paren

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

3

{
\tl_put_right:Nn \1_tmpa_tl { -- cycle }
\draw_final:N \1_tmpa_t1l

3
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}

\cs_new:Npn \draw_final:N #1
{
\exp_last_unbraced:No
\draw #1 ;
}
\Exp1SyntaxOff
\begin{tikzpicture}
\mydraw(@,0)(1,1)(2,1)(2,0)
\end{tikzpicture}

.

i

\my_draw:w2] Sz} ts] =& sl % 2oz AAZE \my_draw:w (#1)3} Zo| 5t #1972
put rightsf| o] &= o] FEo|X= ZA|E PO 7|A] =tt. 2™ vheF x 2 ety =T E LA soF & Yol
ATHH 25 P20 2 QIAHE Hh= Zlo] Fr}. T3t H 37} 50|7kA] %2 material o] E2 Qtof] S0 2041l
o fag Ao g Hgohs ARt g 371 gl ofel o2& Esf= Zlo] Wt oAl ZE7F 7 282
st}

<

il

21 modulo A} ZAA]

ofl %l

\int_compare:nTF { \int_mod:nn { #1 } { 5} == 0 } {T}H{F}3}Zo]|2=274S
\my_mod:TF (#1 / 5) {T}{F}&}u|&aH E29& = gla7k 17 B A ols 2otal.

5L
rlo

expl3°] modulo FAHA7} L ik Q17] woll Sk S A A= Zlo] AF2 LY 4 Utk

\Exp1lSyntax0On

\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:

o m

}

\my_modzero:wTF (15 // 5) { TRUE } { FALSE } \\
\my_modzero:wTF (16 // 5) { TRUE } { FALSE } \\
\bool_if:nTF { \my_modzero_p:w (17//5) } { T3} { F }

\ExplSyntax0ff

1A S :nno E St F ] FES QAL 2= ZoE k& o] St (#1//#2) P, &
SETE 2] 941 BT (parenthesis) 2t £ A2 AAE 7] wlEol AP S (wzE 5= Ho] Gt
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22 #10|U} #2 X0 FRE2 SNl A5 FAA 0] 9= AL AT (T BI|E HAER
SRt} 1B B2teh 4)o] @1 Lol etob ] of el M)

~

\ExplSyntax0On

\int_set:Nn \1_tmpa_int { \fp_eval:n { round
- (Csqrt (200 ) ) } }

\my_modzero:wTF C { \l_tmpa_int * ( 3 +

« N\int_max:nn {53} {93} )%} // 3)

{ divisible~by~3 }

{ not~divisible~by~3 }

3 divisible by 3
\Exp1SyntaxOff :

\.

\my_modzero_p :w= boolean %} ¥FeFetth, \my_modzero:wTF+ (T £+ F3 st AJ2FE 4 912
“Fo]Z Y R] AAklo] gojH”olet= 7o) met AT I EE F 4 Qlot

22 tl map¥} space token

U= = FAL Y] 2 220l fbox & 2= = Z/d5He space 91%]°l| 7L2 4pt, Al = 7pto] 2t &
et

A \test{Lorem ipsum dolor}

é}ﬁﬁz(f]()|r|e|n1][ilgjs|11|n1H(iIo|1Io|r

tloll A space= EEHL} (...ignore_spaces ¥#H S 2] 42 3h)
\Exp1Syntax0On
\NewDocumentCommand \foo { m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\1l_tmpa_t1
3
\ExplSyntax0ff

\foo{Lorem ipsum dolor sit}

Lorem ipsum dolor sit

2Ly, \tl_map_. ..ol A next token-> non-space token< 7}2| I}

\Exp1lSyntax0On
\NewDocumentCommand \foo {m }
{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_map_inline:Nn \1_tmpa_tl { \fbox { ##1 } }
3
\ExplSyntax0ff

\foo{Lorem ipsum dolor sit}

L'|o|r|e|m|T|p|s|u|£|d o|l[o]r[s[i[t
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o

19} 22 A2 \peek_catcode:N \c_space_tokeno| = Lo}, o Y AE
AEES peekmgOI' Z10] 7bsob7] wiEol o3t 22 Z == FASHA|RE (o]ef Zo]
AALZ MgslA] il EZE 5ol A2 oA 2708 74 QIAF A 2ot A 5

&718todet.)

\Exp1lSyntax0On
\cs_new:Npn \test_r:n #1
{
\peek_catcode:NTF \c_space_token
{
#1 \rule{4pt}{7pt}
3
{
\fbox{#1}
\test_r:n
3
ks
\cs_set_eq:NN \test \test_r:n
\Exp1lSyntax0ff

\test Lorem ipsum dolor sit

nﬂu B ipsum dolor sit

\NewDocumentCommand2] m 1=} F Oﬂ %01 7kl U space S peekd 4= g7l Eth. (\peek_. .. F=
OhE &40 AR Soi7HA] 2 A8 2E- oM G 22 Faett= 22 7|9 5HA}) ot ZEojA
\peek_catcode F-2-2 &4} false 2 A] inﬂol/\ HE ol d335tA £ttt

~

J

\Exp1lSyntax0On
\NewDocumentCommand \foo { m }
{
\foo_recur:n #1 \g_recursion_tail \g_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
}
\Exp1lSyntaxOff

\foo{Lorem ipsum dolor sit}

{Eo@ﬂmﬁbhhﬁﬂdo!o!sit

Fol A5 £7] 9514 spaceE A2 dh= 2 2 7FA7F AT space D9 2 seqoll Fo HE]sh=
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\Exp1Syntax0On
\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} }
3
}
\cs_new:Npn \f_each:n #1
{
\tl_set:Nn \1_tmpa_t1l { #1 }
\tl_map_inline:Nn \1_tmpa_tl { \fbox { ##1 } }
}
\Exp1lSyntaxOff

\foo{Lorem ipsum dolor sit}

\Exp1lSyntax0On

\NewDocumentCommand \foo { m }

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

{
\str_if_eq:nnTF { ##1 } { | }
{
\rule{4pt}{7pt}
3
{
\fbox{##1}
3
}
}
\ExplSyntax0ff

\foo{Lorem ipsum dolor sit}

L[o]r[emNi[p[s[umMd o] [o]rMs]i[t
o= YA oz HoJst= W T et \g_recursion_tail (stop) 7|HL st ¥ A EQEO ] of7]
M \g_nils Boll 11 T5 27& Aot A o= s E gt

of

\Exp1lSyntax0On
\NewDocumentCommand \foo { m }

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

3
\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
3
}
\ExplSyntax0ff

\foo{Lorem ipsum dolor sit}

o] A& SR \quark_if_. .. 2 Hejshs To) o o
o £e 9Eg Hojuytt

\Exp1lSyntax0On

\NewDocumentCommand \foo { m }

{

\tl_set:Nn \1_tmpa_tl { #1 }

\exp_last_unbraced:Nx

}
\cs_new:Npn \foo_s:n #1
{
\quark_if_recursion_tail_stop:n { #1 }
\token_1if_eq_charcode:NNTF #1 |
\rule{4pt}{7pt}
1
{
\fbox{#1}
}
\foo_s:n
3
\Exp1SyntaxOff

\foo{Lorem ipsum dolor sit}

ﬁ]ohﬂehn!zhﬂs|uhn~d o|l[o]rWs]i]t

\regex_replace_all:nnN { \s } { | } \l_tmpa_tl

\foo_s:n \1l_tmpa_tl \g_recursion_tail \g_recursion_stop

oA gt e 2 T3 I E+= peek catcode Z space token< HEdto] @71 &

0]7] A= space token 2 EZo] MAFS Wzl o) 2 gk},
tlo|At 28 20| HA] Bé}7| wjZo) npd E AR ) S A

83
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\Exp1Syntax0On
\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 } { . }
{ [FS1 }
{
\peek_catcode:NTF \c_space_token
{
{ %%% \fboxsep made local
\dim_set:Nn \fboxsep { 1pt }
\colorbox{gray!30}{\color{red}\fbox{#1}}
3
\rule{4pt}{7pt}
\_chk_and_exit:nN #1 \foo_rc:n
3
{
\fbox{#1}
\_chk_and_exit:nN #1 \foo_rc:n
}
}
3

\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 A= \@sptokenTt 7FA] il next token @2 Z&5|= Zlo] Bl 7hasict, 171t expl3ollA]
A B2l 7] o] = expl37t space token= A= E3k7] wEo|th \ExplSyntaxOno & Amo| A=
RE AtepRthes A AYZFe 2 expl3 7t space tokeng SR SHA HF5HaL th= Zlo] A4 Zojt
23l .. .ignore_spaces B 4w wh,

71 ggo] oAHoll= & 4 AT of7 7R E o7 glo] &4 sHAl E A& AL, o]H® space AHAIE

Alofstelm 23 1ol WRF REE AU & olek Bel itk HA A 02 Hob exple]
sno] 4 HFE ARTHE So] B Yol W0l Bz of7] 2743 71 HS W W o B8E 4

Qo 7o Zr},
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[No. 101] Sands of the Ganges H oo o

23 seq, tl, (big)int

1931AHS 1072 0]t o] 5 the3} o] Ho|3x} g,
1gst4+ 0000= 0000~ 0000+ 00007z 0000+ 0000 00002 000051 000073 0000= 00002} 0000=+ 0000

Qolo] 2 42 QUAF2 WobEol Slok o] W] Aejntct 214 917 TS BolFE BHS WE
of woe},

A= \mybignum{1.732051 * 10**40Q}
=3 1% 73202 5100+ 00002 00004 0000 00007 0000z 0000< 0000= 0000

23.1 big integers

AFA S (Fo] ) vk BAARS wf 231 — 1 (2147483647) S W= 5
unsigned integer”7} §17] w2 o|c}.
ol & 2 Al Ao A= 1310 A R E] o] Q& dolMth

=== import math

=== math.factorial{lZ)

479001600

=== math.factorial{13)

6227020800

il
rld
+
o
o

sttt expl3ol=

xint= XS 913 395] =g 4 Alit Adzlolnt, of2] mj7]2) 2 /g = o 1= ] XS big integers
7t 8 Q3 wio] &85 4= it

bnumexpr 7] A= xintE WA E 2 5to] F 4= AJ4He] ARG} QIE|H| o] AF A F3ttt. o] Fofl A= xint

& 5 A= Zo] 537} oy 7] wiZol bnumexprit-g 2-83 Zio|tt. preamble]

\usepackage{bnumexpr}
2k3 AQlsto] 3714 & B4ske 4 glck,

texdoc xint
texdoc bnumexpr

WY e UM pdfs 218 4 otk
bnumexpr expl3 2 2 = AL expl3 4] B

AL

o

S gloiHe

rg
ool

ot

=0l

Mo

mp
N
o
o
X
rr
5O
rlr
2
i)
ojo
4
)
o
o
o

\bnumeval

\thebnumexpr ]
gl

71945He RO 2 AsHe ANE A9 thRE & 4 e, E3 ohg ANALE AZ o] B2 Tt



Sands of the Ganges ]

o MEIH AL |
o trunc YAl modulo A4} //, /:

2 42 AYstorbuE 254 02 7Hs Aol fe Srk. e Helo] A ol §ste] YA A2

[ \bnumeval {1_000_000_000_000_000_000} 3 1000000000000000000 ]

otF 1 & WS Hrol Aalish= giel tisiA = w7 %] Arg Aol rio] &7 o] ot

oA, 1&3tAHE A2 B sto] o] A5 tlo] ¥of BHsty| = Sk}

\Exp1lSyntax0On

\tl_set:Nf \1_longnhum_t1 { \bnumeval{ 10**52 } }

%%% test

\tl_use:N \1_longnum_t1 {}~C \tl_count:N \1_longnum_t1 )
\ExplSyntax0ff

10000000000000000000000000000000000000000000000000000 (53)

\bnumeval 2 “ ¥ g0l B Bl o B0 R o Wk, TehH £ 2L gL

49| g9
oz oA

Sabgol Lt 718 ) Al0) 7] SR ek, 2 4 104nie} Thg ©h9l & A2 2oi7}

rlr

PR
32 b
o

TH(E), o (), 2 k), 4 (50), sl (%), 2H (M), & (), =+ (#), 2 (M), 4 (1E), A (#), =
(&), FstAL(1ETY), ob57] (FHEI), et (IHft), = 7FARS] (R REGR), 72 (H) &
(EER)

T MR E A 7HA = (EARA ol 27 Y on] “FUoA “BRFLIEA SAE 4G et Ze
(oluk) Arhe] (8t E)o] o7t Atk defut A8 45 Ml WS o] 2ul ol 2w oleka
shof “o]’7hx) = )2 AIX| 5k 1L o] F2 = “of Thel R W shs Zolet Gk,

o, 4o}, wjo], o}, vhel, Antel, wigte), Mute], %

A -2jupetol M o) Ttk Bel7t “atel o] ope} “z7o] 7] ghgo] ofm] o] W e A1 9IA] L Zio]
B ZhekshA 104 nhek 29 B91E Rol7ke RN S AT QA 0.2 S E F2H), of ol
e 2 dro) b (R Hotok & 3 . WA Selibeol 2ol 25 HlE e of
U so] o] Afat7]o] Sof e Hlo] fAHL Y Ao Het

92| o] “olglg AP e Wo] gt oM o) “TroP S A £ 20 2 o] shakri “Bro} e o] “x”
of shgsh grolct.

OFF-E &otatet= ©helol s vt 25 o Aot} shot.

lem? ol 50 Ql= Raljdo] tief 5000702t skt ZHA]| 2739] Z o] 7} 2,500km o] At ol P2 o=
a7} Zo] 2m, ¥ 5m HE R 124 Exshckn 7bgstE mejeko] Zj4 5000000000000 7] HE 2
Zloltt, 1Y “@otAk (gagananadivalukopama”eh= @] 0] 52 5| Zo] EH Qi o] & AHA =
tigtopdat S 5 of 2 Aol Y2t} o2 247449 F+dolt.

JHEAR WHER AT AR EET PR, ZFE SR
HRETET A2 DD, (1178 ERGEE D )

A2 4,

NS

HER S RE e

fl



Sands of the Ganges ]

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) Bs7]E, A5 BogUth AlEel Ao, A0 puro 2 243 Bl shE
2 o) $ol AR LR

WE 2 wol7k “gaharolet.

232 wAEE Zetdo] seqoll ¥7]

abcdefghijklmnopq 2t Z-o] Fojx|= Ex}H o] 9ltt, o] BAES n7i4 Zetjo] A= = seqoll
P B A stelat.

A \split_tl_to_seq:nnN { abcdefghijklmnopq } { 3 } \l_output_seq
=9 \seq_use:Nn \1l_output_seq {,~ } — abc,defghi,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

\Exp1Syntax0On

\seqg_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 { \l_tmpa_t1 }
\tl_clear:N \1_tmpa_t1
\int_zero:N \1_tmpa_int
}
{
\tl_put_right:Nn \1_tmpa_t1l { #1 }
}
3
\tl_if_empty:NF \1_tmpa_t1
{
\seq_put_right:Nx \1_tmpa_seq { \l_tmpa_tl }
}

\seqg_use:Nn \1_tmpa_seq { I~ }

\ExplSyntax0ff

abc| def| ghi| jkl| mno| pq

87



Sands of the Ganges ]

o] FES B4 (cs) FHR H AL L7 F 23] ALY ofzle Po| ol m o WaystA At
BIA1-S ug Fo] 3 o] 5}7] 7Hg A8 A7} o] 7hx] WAE clear}al zeroshal sH ¥
1 s

2|0} Qlof A o} M@ of Hojx) = oith.

regex & 9o Y ET A A H o] Hol= regex WS A= 24t

\Exp1Syntax0On
\seqg_clear:N \1_tmpa_seq

\cs_new:Npn \get_three_to_seq:w #1 \g_stop
{

}

\tl_set:Nn \1l_tmpa_tl { abcdefghijklmnopq }
\int_set:Nn \1_tmpa_int { \tl_count:N \l_tmpa_tl }

\seq_put_right:Nn \1_tmpa_seq { #1 }

\regex_replace_all:nnN

{ (DCHCH 3}
{ \c{get_three_to_seq:w} \0 \c{g_stop} }
\1l_tmpa_tl
\int_compare:nF { \int_mod:nn { \1_tmpa_int } { 3 } == 0 }
{
\regex_replace_once:nnN
{ (.*) \c{g_stop} (.+?) $ }
{ \1 \c{g_stop} \c{get_three_to_seq:w} \2 \c{qg_stop} }
\1l_tmpa_tl
%

\tl_use:N \1_tmpa_tl >>
\seq_use:Nn \1_tmpa_seq {I|~}
\ExplSyntax0ff

»abc| def| ghi| jkl| mno| pq

o] 3 o] 9w at= AL theu} ). HA] \get_three_to_seq:w #1\g_stopolgl= FEj] T4
A olsto] £}, o)A st U2 \g_stopZ7tA| o] EZS seqoll Y Aot
1231 & E°] abedefghijkimkopqahs EEF0] QIttH o] A&

\get_three_to_seq:w abc\g_stop
\get_three_to_seq:w def\g_stop
\get_three_to_seq:w ghi\g_stop
\get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop
\get_three_to_seq:w pqg\g_stop

= el 2 w5 el aHs Zolt),
WA Al AR BolM 1 Yelo] Yot AR E RojeT 3k v s ud
\ExplSyntaxOn
\tl_set:Nn \1l_tmpa_tl { abcdefghijklmnopq }
\regex_replace_all:nnN
{ COCHCH
{ \c{get_three_to_seq:w} \0 \c{g_stop} }
\1l_tmpa_tl
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{\ttfamily
\exp_args:No \tl_to_str:n { \l_tmpa_tl }
}

\Exp1lSyntaxOff

\get_three_to_seq:w abc\g_stop \get_three_to_seq:w def\g_stop
\get_three_to_seq:w ghi\g_stop \get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop pq

o] Alo] 220l thA]Bto] pgolli= sk L7} o] Sof 91x) gk}, YeIat Zlo] 371" E H5ehe regex
wedo] ghag 4 gi917] wjEolT), whok B2 %o] 39) 4 i QirhE A Aol gk,

\Exp1SyntaxOn
\tl_set:Nn \1_tmpa_tl { abcdefghijklmnopqgr }
\regex_replace_all:nnN

{ (DCHCH 3}
{ \c{get_three_to_seq:w} \0 \c{g_stop} }
\1l_tmpa_tl
{\ttfamily
\exp_args:No \tl_to_str:n { \l_tmpa_tl }
1
\Exp1lSyntaxOff

\get_three_to_seq:w abc\g_stop \get_three_to_seq:w def\g_stop
\get_three_to_seq:w ghi\g_stop \get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop \get_three_to_seq:w pqgr\g_stop

weta EZEO count”} 39] vlj4=7} obd foll gt mpA|Ek G2 A S-S A5t 2|7 st 279
\int_compare:nF £7&olt}. A2 =&=x] B

\Exp1Syntax0On
\tl_set:Nn \1l_tmpa_tl { abcdefghijklmnopqg }
\int_set:Nn \1_tmpa_int { \tl_count:N \1_tmpa_tl }

\regex_replace_all:nnN

{ G 1}
{ \c{get_three_to_seq:w} \0 \c{qg_stop} }
\1l_tmpa_tl
\int_compare:nT { \int_mod:nn { \l_tmpa_int } { 3 } !'=0 }
{
\regex_replace_once:nnN
{ (.*) \c{g_stop} (.+7) $ }
{ \1 \c{g_stop} \c{get_three_to_seq:w} \2 \c{q_stop} }
\1l_tmpa_tl
}
{\ttfamily
\exp_args:No \tl_to_str:n { \l_tmpa_t1l }
%
\ExplSyntax0ff

\get_three_to_seq:w abc\g_stop \get_three_to_seq:w def\g_stop
\get_three_to_seq:w ghi\g_stop \get_three_to_seq:w jkl\g_stop
\get_three_to_seq:w mno\g_stop \get_three_to_seq:w pg\g_stop
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= 7 \regex_replace_once:nnN g2 el 3203 B2t o] (ThA] B51H regexoll laiA] 4457
7o)y Zo|7} 39] vj4=7} obd whgh MY ] A Sh FHok
12 \tl_to_str:n g4 EZS Qe atj2” ARs|Z} \exp_args :NoE ool £%17] wjZo]
\1_tmpa_t1o] &+ ¥ e tAloAo] ESHS mja 2 2 A AdYstr] % Zes)|F7] ufoj o7 o
olutg §-85HA & 4= Ut
o|ZA £ H t1S \tl_use:NOZ Z351H \get_three_to_seq:w &7+ AT HA] seqtoll k=
2 ofo]&lEo] Soi7} QA Hrt. v 2ot Wrgolch,

\tl_range:nnn &4& o] &5}zl o]Hoj= \tl_range:nnno|gt= 45 o] & H 7|2 g}, o] 3
S5 87} o]n] ghEo] 2 Fo] 9l EAFY slicing 34?1t interface function @ & | &%= Zl 0] o]n]
Act.

22)2 7tasieh 32 A A2 start S 1, last2 302 2] 50| A5t 152 4,6;7,9; Z2 Aoz
34 B 37k A slicing Al o] & E & otab= Zlo]th.

seqoll Y= A& FA B|R1 A A2 Y AEQ 0] F7]= ARt Bl AES| 20}

\Exp1lSyntax0On
\int_new:N \l_start_int
\int_new:N \1_last_int
\cs_new:Npn \get_three:n #1
{
\int_set:Nn \l_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 } { \l_start_int } { \l_last_int }
\esg_int_step_break:
}
{
\tl_range:nnn { #1 } { \l_start_int } { \l_last_int } |
\int_add:Nn \1_start_int { 3 }
\int_add:Nn \1_last_int { 3 }
}
3
}
\get_three:n { abcdefghijklmnop }
\ExplSyntax0ff
abc|def|ghiljklmno|p
o{7] A= \int_step_inline:nno] AR oY of7|X F L3+ 212 ¥HE Sl pojt}, ¥ ol HHEsH
7R Aoz wepA Hof (1Z0]/n + 1) gt RHEESHH Hr}, I=1| o] ZEoj A& ojxha] FHko]
\esg_int_stop_break: = doj}7] wiZo|| (t140]) Bt ¥HEA|AE UFol| STt HHAI 0 & X7

steict.
5 719) seq2RE MELZ seq 1 A& A E HENEA}. X F = F 712 seqE 78 4= U

Shbe ©el 4AHE 7ML 9T b Shbe 42 BEE 28 oeo® vl 1K HekA A Qe Aol

211 54
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\Exp1Syntax0On

\seqg_use:Nn \l_numunit_seq {,~ }
\par

\seqg_use:Nn \1_splittednum_seq {,~}
\ExplSyntax0ff

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

o FA|E o] 3 5 72 seq7t 24 0] YTHA The T} o] Sto] S27t Ush: AN 2L 4 Utk

\Exp1lSyntax0On
\cs_new:Npn \build_result:nn #1 #2
{

}

{\tiny #2 } #1 \c_space_token

\seq_mapthread_function:NNN \1_splittednum_seq \1l_numunit_seq \build_result:nn

\Exp1lSyntaxOff

0000 =0000 =:0000 0000 0000 0000 0000 <0000 0000 20000 »0000 #0000 =0000 #starl

o|ZS FHY oW Hrch. HA= A2 ofgfjo| A Ho]il o 7] A= \seq_mapthread_function:NNN o]2}=
APIGIE B48 ol Aol A, 7ol seq el ST ShEA Astol (% Aol A4S Hlelshe)
o] function©l] Yol Zlo|tt,

\Exp1Syntax0On

\seqg_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 \l_numunit_seq \build_result:nn
\seqg_reverse:N \1l_tmpa_seq

\seqg_use:Nn \1_tmpa_seq { }
\ExplSyntax0ff

1asta+ 0000= 000021 0000 0000z 0000+ 00002 00002 0000s1 00007 0000z 0000<; 0000=+ 0000

ol

He QAL

i

o] 232 H 1 i \1_numunit_seq2 A FEo] ¥l &= (\empty) o A=A 0|3

233 Z%

o A8

e

el

-

iy
o
e

o},

AN
T

\int_new:N \1_start_int
\int_new:N \1_last_int
\seqg_new:N \1_result_seq
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\seqg_const_from_clist:Nn \c_bnumunit_seq
{ Nempty, o, 9, =, 3, °i, =, &, 3, F, I, ™M, I, AN, °rs 7N, TS, A4, 5

-

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

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

- #2} 1}

SR B0 o] Aulr} “44]” W Eof| A Azt
4 ok 7HeAdoll tf-S-8hofof Stth= Aot} A sh2o] @A F= F&o] tisto] \ensurematht
\textE S3alA Nt
Hig S A olotal QIS Hhol5o] 2 5“7 Ao 7 £ k3 tlof Yl g’ HA+=

7~

\NewDocumentCommand \mybignum { m }

{
\tl_set:Nf \1_thebignum_t1 { \bnumeval { #1 } }

\tl_reverse:N \1_thebignum_t1

v 275

\int_set:Nn \l_start_int { 1 }
\int_set:Nn \1_last_int { 4 }

\seqg_clear:N \1_tmpa_seq
\seqg_clear:N \1_result_seq

Yl 714 2k \1_tmpa_seqoll Y=t}

~ A

\int_step_inline:nn { \tl_count:N \1_thebignum_t1 }
! \int_compare:nTF { \1_last_int > \tl_count:N \1_thebignum_t1 }
! \seqg_put_right:Nx \1_tmpa_seq
! \exp_args:No
\tl_range:nnn { \1_thebignum_t1 } { \l_start_int } { \l_last_int }
iesg_int_step_break:

o

\seq_put_right:Nx \1_tmpa_seq
{
\exp_args:No
\tl_range:nnn { \1_thebignum_t1 } { \l_start_int } { \l_last_int }
3
\int_add:Nn \1_start_int { 4 }
\int_add:Nn \1_last_int { 4 }

Yl 7H4 22 seq@t T E AL Q= seq F NERE A7t E seqE IS oS 2HE T E HA

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

\seq_reverse:N \l_result_seq

o} itk ol Eelstn Wele) Aol S nhat,

\seqg_use:Nn \1_result_seq {\,}

3
o] WP oH BA Fol “IFSHAE A2 Mol A 2 4 o HE WA EAY 4 Yck.

\[ \mybignum{10**52} \]

13514+ 00005 00007 000073 0000z 0000+ 00002 00002 000051 00007 0000 0000= 0000=+ 0000

gl w9lo] 4] 52 AP RollA Ashe 2 ST 4 S Aol
o] ol Aol 4] Bo| 1} s 2L seqit AHEFo] Anh} 83T F o AU
S 202 UL 4 Ut A9 lrEe] L seq (F dist) & 088 4 rks Holah 8 Thelo]

ofYt}. interface3 i£A10l A seq T S 2Hds| 5ol F= Aol ot

234 BuUYA: =29 |8}

Y seqiet ol B F& ARFE AnkER] 9 Zolth. 22X 4FOR Fol 7 24
Q7P o 2 45 9 e L dlistoll Sof ek At
cheat 22 ol Zhssllct.

.

]
=o£
b3
ek
>
rr

J

\ExplSyntax0On

\tl_set:Nx \1_tmpa_tl { \thebnumexpr 10**52\relax }
\tl_reverse:N \1_tmpa_t1

\int_zero:N \1_tmpa_int

\tl_clear:N \1_tmpb_t1

\clist_set:Nn \1_tmpa_clist { =, =, =, 3, 0, =, <, F, &, I, =, 2, T, °rs
o Tl s TS, :¥4 )

\tl_new:N \1_tmpc_t1

\tl_map_inline:Nn \1_tmpa_t1

{
\int_incr:N \1l_tmpa_int
\int_compare:nTF { \l_tmpa_int < 4 }
{
\tl_put_right:Nn \1_tmpb_t1 { #1 }
}
{
\tl_put_right:Nn \1_tmpb_t1 { #1\c_space_token }
\clist_pop:NN \1_tmpa_clist \1_tmpc_t1
\tl_put_right:No \1_tmpb_t1 { \exp_after:wN { \exp_after:wN \tiny
o N\l_tmpc_tl } }
\int_zero:N \1_tmpa_int
3
}

\tl_reverse:N \1_tmpb_t1
\tl_use:N \1_tmpb_t1
\ExplSyntax0ff
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1asta+ 0000= 000021 0000 0000z 0000+ 00002 00002 0000s 0000 0000z 0000=1 0000=+ 0000

o] 7|l A Y& ol (?) A2 clistoll A Fohdl ©e] o] Fol tiz Z5ES W °] & reversedtH o7 F3
A 1Al 0 2 Lhe = ARS Hhotof gtk A, \tiny \1_tmpc_t13} 2ol tio] FFo = Yole
o \tinyH ok \1_tmpc_t1o] n]g] E&of gtth= A& siAslof 5t= Zlolh.

B2 \tiny Z2 modifying 382 2 ¢om 7tcslz| vt 22|71 22{3kA] 2} o YA E sjof gHrhH
cAlE ZEZF 1 sl "t

EhobA ZFs o &= seq S 0] &5k AHTH 4 thal 517]7F o gt
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24 Permutation

Hl 70} B2} @, B, AR THE 4 e BE 2R 2ot

241 for &9 4

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]

Z 53 aldolgb A 7L ofUgt \int_step_. ..o & A& onjo A expl3 2 A E L},

.

\Exp1lSyntax0On

\clist_set:Nn \1_tmpa_clist { a, b, ¢, 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 { \l_i_int != \1_k_int }
&&
\int_compare_p:n { \1_j_int != \l1_k_int }
3
{
\int_set:Nn \1_1_int { 10 - ( \l_i_int + \1_j_int + \1_k_int ) }
\clist_item:Nn \1l_tmpa_clist { \l_i_int },
\clist_item:Nn \1l_tmpa_clist { \1_j_int },
\clist_item:Nn \1_tmpa_clist { \1_k_int },
\clist_item:Nn \1_tmpa_clist { \1_1_int } \quad
}
3

\cs_set:Npn \sub_fn_ii:n #1

{
\int_gset:Nn \1_j_int { #1 }
\int_compare:nT { \l_i_int != \l_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
\ExplSyntax0ff
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] BHE SHpol| A QIZLS ##17kA H ol & 4 glok= A|Sh Wi 2ol \int_step_inline:nnd & ¥
ol THBNA & = gtk \int_step_function:nNSZ ojEA| F =& Qo)A & 4= Qlr}.

242 AA

th& T E+= GeekofGeeks AFO| Eof| A -2 permutation A~2AF E0|T}. (python3 & $5to] 25 475}

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

# Driver program to test the above function
string = "ABCDg

len(string)

a = list(string)

permuteCa, 0, n-1)

n

# This code is contributed by Bhavya Jain

J

o132 expBE $71% A ALEAR St FILE KIUG Q&A233A0E] ol n] 1A= o] 7] g
YEZ o2 B B A3 27| e},


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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29| python =0l|lA a[1], a[i] = a[i], a[l] F&o] Yetl |22 expl3e] EHOR 5121 a
= o) a2 52 uieks Zoltt.

\cs_new:Npn \tlswap_fn:nnnN #1 #2 #3 #4
{
\tl_clear:N #4
\tl_set:Nx \l_tmpa_tl { #3 }
\int_step_inline:nn { \tl_count:N \1_tmpa_t1 }
{
\int_case:nnF { ##1 }
{
{ #1 3 { \tl_put_right:Nx #4 { \tl_item:Nn \1_tmpa_tl { #2 } } }
{ #2 } { \tl_put_right:Nx #4 { \tl_item:Nn \l_tmpa_tl { #1 } } }
3
{
\tl_put_right:Nx #4 { \tl_item:Nn \l_tmpa_tl { ##1 } }
}
}
}

CEEES S

\tlswap_fn:nnnN { 2 } { 4 } { abcdef } \l_result_tl

rlo

o714 “abedef” 2] 21 &5 bt 4 5 d S 0 BHStadcbefehs EAFE S TS0l A \1_result_t1o]
gof Hkekst= 2ot

oo =N F=o| w(swap) A= SHEL 4 Bz Fol FAE F= © oj o] Y2 A=
EACIs

FESF 0] A python . E0f| A backtrack©]2til 3to] Y2 =)= FEZS expl3of A& sz 4 it
1ol 919 swap 5 & B swapped ® £AFE 0] 2l o] £AHE & WA sh= A o] oty 7] wi&o] .
M=z 1ol 235 gof A2|skal Sl

LetohH deo] E2E 2AHA & M= S A/d e 4 o 2% A| 5H backtrack= I SfjoF
npR|EFo = o] of2} seqE ©]-8-5taL AT A st Ert

[e]

rok

o}

24.3 Heap Algorithm

ol £7]3 KTUGS] th&toll F4=%1 4428 0] lua = heap algorithm= A705k1L i, o] ¢ 2|&-S python
oz 2tk thE3t Zo] H|

# Heap's algorithm

#Prints the array
def printArr(a, n):
for i in range(n):
printCa[i],end=" ")
print()

# Generating permutation using Heap Algorithm
def heapPermutation(a, size, n):
# 1f size becomes 1 then prints the obtained
# permutation
if (size == 1):
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printArrCa, 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],a[i]

a[size-1],a[0]

# Driver code

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

n = lenCa)
heapPermutationCa, n, n)

Ol 7 expl3E &7 HYHY vk} 2kt

\Exp1lSyntaxOn
%% Heap's algorithm for generating permutations

\NewDocumentCommand \heapperm { m o }

{
\tl_set:Nn \1_tmpa_tl { #1 }
%% \l_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 \l_tmpa_tl }
}
3

%% #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 }
{

}

%% else, swap i-th and last element

\h_t1l_swappos:Nnn #1 { 1 } { #2 }

\h_t1_swappos:Nnn #1 { ##1 } { #2 }

}

%% aux vars
\tl_new:N \1__tmp_t1
\int_new:N \1_tmpc_int

%% #1: N-type tl

%% #2 & #3: indexes (int)

%% swap the #2-th and #3-th element in t1 #1
\cs_new_nopar:Npn \h_tl_swappos:Nnn #1 #2 #3

{
\tl_clear:N \1__tmp_t1
\int_step_inline:nn { \tl_count:N #1 }
{
\int_case:nnF { ##1 }
{
{ #2 } { \tl_put_right:Nx \1__tmp_t1 { \tl_item:Nn #1 { #3 } } }
{ #3 } { \tl_put_right:Nx \1__tmp_t1 { \tl_item:Nn #1 { #2 } } }
1
{
\tl_put_right:Nx \1__tmp_t1l { \tl_item:Nn #1 { ##1 } }
}
}
\tl_set_eq:NN #1 \1__tmp_tl
}

\cs_generate_variant:Nn \h_permute_fn:Nn { No }

\cs_new:Npn \print_result:N #1

{
\int_zero:N \1l_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 }
{:N}
}
3
\Exp1lSyntax0ff
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\heapperm{123}

(6)

FE7} 1ol o|% F sLbrl 3017 listo] 1A ofo] i} j#im ofo] &S W (swap) SHE F4-E TS
o A1 #ok 817] o]}, python & Zol @ &= A2 Zo] Bel wolr},
melEe 2 olssta gk TE Al ojel e 7t eict.

pE2 240l A A7lske Y8 F O 2 permutation T4E RHE0]Eotet. (HEF seqE ©]£&-5}0]
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25 718%

re
o>

=8

71750l ZAl|et 71efo] Z|StAlo| A A BT S o]-85to] WA|E FaHh= o] Yo}
B35 9] dot (dit) = 1, dash (dah) & 2, gap2 022 F53}5}17| 2 5}A}. intercharacter gap<
SHA] 7| 2 SF4L interletter gap = 0, interword gap< 0022 EH5H7| 2 51H 0, 1, 2 Al 7HA]
ERERARSE IFTHE 4 Qo)
ofgf A HSEE F3 2 5lo] \encodeMorse H I} \decodeMorse H&-S 2H43lojz}. ARE

2lofi= ojot 2712 Gt

de B K of
fol pRt [ fot

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

el o] BA| 2 BA BB 2 WolslA L o2 BYste WS BEUA YIS 32 BAE expld
2 3o BAE o2 T o wailE Aol

A4 9o Yol (23) THolA AlSIElgem 2 ofof tiah EAHl o] Tty oA 737}
gom 3 7] 2 5111 o} 7|4 = e 25 2)2] ofo|tjojut 47lel i 2|7 Het] o EAbeo] £}
s)%l =93] of2} 2 Ao glojA ALEA 2 Ik,

T

GOOD MORNING
2210222022202110022022201210210110210221

dot [U+2022] (Bullet), dashS [U+2014] (EM-dash) & UEH| 7] 2 31 9jo] I & t}g3t Zro] X
2=

— U0y ®e— @, —6e , 00,,—0, , ——0
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26 13draw

%A 287} esg0040l| A 12 HE TikZ 1S 13draw S ©]-&5}o] 7@ 3}o] Hola},

27} 319 2875 15k TikZE ARt o] -f= Ao IATRX AR Ad&oll Al TikZ 7} sine qua non©] 2kl
H7] fjZo]il o] 5 S A EA 2§ 7= Zlo] G| 275 = Hio] 7] wfZof 3T

27 oju] gk ¥ sl Hoba] 2 AR TikZ 2] BHE o] Hof 1= pgf M7} expl3 7t A= DEhA] ojupz
S50 A5 = 517] wwoll mi 2AAYA HFA] Fow oF H Tt expl3et BIpX3E THEIL =
the IATEX 3 Project Team Ol A= TikZol| 9] &35H4] & E2Y S & £ QT = 5H= expl3 12]7] Ao & T
31 3= Folth. ol & 13drawztal 3o, AR 7hAsk A, 24, o A& 8= o] & &
4 A2 JE=EA Tikzeh vl = gl A o] AL 13draw+= oF2] QFA 3| o] Q1A QrobA] experimental
2ol £55]0] 9002 0|5 BAsH

\usepackage{l3draw}

7t 8ttt =F-EAIE interface37} oFd 13draw A7} HER Qlon & o] & i1t} experimental

H oz} expl3et=
=o|t}. o]Z3t &=

\Exp1Syntax0On
\draw_begin:
\draw_path_moveto:n { 0,0 }

\dim_zero:N \1l_tmpa_dim % length
\int_zero:N \l_tmpa_int % angle (degree)
\draw_color: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_int } { \l_tmpa_dim } }
}
\draw_path_use_clear:n { stroke }
\draw_end:
\ExplSyntax0ff
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of7|M o] 5T FEHL FFEE FolXth 7 A £29] 0,02 HIFIEE FHEo|AL
\draw_point_polar:nn { angle } { dim }2 =z}xo|th

13drawol|Al 53] ol M2 Tikzet G| 7] o] @27l cm7t ot} ptat= Holth, WA S =2 em
£ AJekohs TikZ wje] HjRo] o)dst AutE 7H4 & 4= Qo B & FFolsfoof Jict,

13draw & & wjo] Ztf -2 53t expl3 Q] HHE-EE ASHglo] & 4= JTh= Aol 13draw = H2o =
7)°50] F7tE A o]n| = HH Q] QIEjH|o| A7 HHE 4= itk A5 il {lojof gt} QHY 3= expl3
2 HYE Aoy AAZF A= BEL

\draw_color:n &g a} &7 20|11 QI colorol] Tste] HEAH S s &}, 2]

5tof xcolor 3 7] 2| o] ] EsHLEA| T expl3 ZH4I 0] color & THF= RS Al&-5kal Qlot. A3 A &obA (71)
2 =3t xcolor2 FHE5EAL Q1 7]+= St expl3 2] colorol] tisi A = o= Zlo] £S5 A| = Ea7o,

- ")

\Exp1Syntax0On

\color_set:nnn { mycolor } { rgb } { 0.1, 0.8, 0.2 }

\hbox_set:Nn \1_tmpa_box { \color_select:n { mycolor } \rule { 1@pt } { 10pt } }
\box_use:N \1_tmpa_box

\ExplSyntax0ff

29 ZE7} expl3 9] color #& BT 2] of|A| o]t} o] & 2shA

\usepackage{13color}

& “ol5EQl A e 1 4he ke 4 gk
black, white, red, green, blue, cyan, magenta, yellow

e 29t}

AV Z2HZ flsiAE & olde] AdE A

ftlo
ftlo

\Exp1Syntax0On !
\color_select:n { red!1@!magenta!80!yellow } !
\rule{20pt}{10pt} ! L
\ExplSyntax0ff :

\color_set:nnolehs = 7he] Qlxtere Fah W o2 o] M e Aol ol F

o
1
2
e
n
30
ix)

\Exp1SyntaxOn !
\color_set:nn { fancyyellow } {

~ red!20!magenta!30!yellow }

\color_select:n { fancyyellow }

o \rule{20pt}{10pt} w
\ExplSyntax0ff

J

B 57 rgb 2 A ol5ts 212 9JojlA] o]n| Bt
S, (85 experimental ©] 7]+= SFA| %) expl3 9] 7| & 7] 522 MAtut 12 7] 7} 7hsstth= Zlo| .
(22 xcolore TikZ S 2 AF&35H= BHH S o] 3] == Zlo] Hxo|t}.)

AFo] g2 Y2 H 0 = Jocal )| A4to] §83t scopeE S S| HF o] 915+
\color_group_begin:

\color_group_end:
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2he o] FolA AL, =3 box & f15HA]

\color_ensure_current:

k= o] & o] =, boxoll thaljA] sh&d uff oF H M= L& Zojct,
\draw_color:n¥} \draw_color_fill:n ¥ &-& 13drawol|A] A} é%%%%%3$ﬂl§itk
AFE. A 13colore] =22 AS B texdoc 13color o =2 ot = 4= Qlt}. o] &2 interface3

& doj&A] 22, OE ZeetH
texdoc 13color.pdf

o} 2o SAEA) A Alsto] Yk 2AIE A 4= k. 0] H o] = Bcolore] AR} expl3E Sof
20| 917] Bolct.

ot

BZEEH

05%7E 10714 4821 F48 F2gstole

\Exp1Syntax0On
\draw_begin:

\draw_path_moveto:n { 0,0 }

\draw_path_lineto:n { 1@0.5cm, @cm }
\draw_path_moveto:n { @,-1.5cm }

\draw_path_lineto:n { @cm, 5.5cm }

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

\int_step_inline:nnn { 5 } { 100 }
{
\fp_set:Nn \l_x_fp { #1 /10 }
\fp_set:Nn \l_y_fp { 5 * ( In (#1/10) / 1n (10) ) }
\draw_path_lineto:n { \1_x_fp cm, \l_y_fp cm }
}
\draw_path_use_clear:n { stroke }
\draw_end:
\ExplSyntax0ff

J

ZE oA a2 o] By, SHE, £9] tick BY, HIAE 5o HH5A| o Lo} gt} o]7
“H* HA R ZAIE 94 AgFstal o] Fat 2efjx ZpA gk 1 2o}
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x 23} yZo] “270] A Bo|zjH A E 7} D Q3| 13draw = (I 2& o) Ag9HA]) o] glo|Eejg =
Z+211 Q)7 okt ghoF 4 W o strhH SHARE 8= S (A F22A &) Aflo] 2Hdstofof gttt
ot A 22 A2 oG A YA AEE 97| oA vhE Al MalA B kst

[e]

o

T o=
e mo} Fhe e 987k Aol el A8 2 ghe] T2 e} npH b 2 y &2 5uj Sefstod
AR
d&=H

n—2

180° x

oo,
o
o

2104 BjSlTt. Q1A12 3 o] o] %S WobEol M Fn 2P L DT B Bdraw
2 Zpgafofal, g we) ol lem2 gt} Tzhae) U e Wstolx k.

A3 : \regpoly{3}

Nova de Hi.
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\Exp1Syntax0On
\box_new:N \1_boghi_box
\hbox_set:Nn \1_boghi_box

\tikz \node [ 3
drop~shadow = {opacity=.35},
rounded~corners=1pt,
fill=orange!30, draw=blue!80, :
thin, inner~sep=3pt

1 { \sffamily\bfseries\scriptsize = 7 }; 1

} l

\box_use:N \1_boghi_box
\ExplSyntax0ff

o2 95l th & 2 H A Zroba] UkEEIH A o] “H 7| HIAYE A z}es A
ALt (°]2 Y3}to] preambleci \usetikzlibrary{shadows}Z Z7}5}o o 3}

\Exp1Syntax0On
\NewDocumentCommand \bogi { }
{

ks
\ExplSyntax0ff

\box_use:N \1_boghi_box

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

TFE <tg \bogi = el FYorMz.

ok S the Zro] ZHA5HA 2.

TAVER 2. Bf27F ST /Aol 71 S w7
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27 boxes

TEX2 2= 215 box 2 ARt ARGAF 7ol Al mii HfAof 9] x]ef 4t
PAITF 2| 43h0] 2] 412 H Q3. expld3 GA| box & THF= 45 (%—5—5]) Zﬂ%'—a'—l—l At
SHH ) TpX2 BA S 2ust o modeE]' Zlo]| o] &3t} 7|24 ?_] od

A
]
[}
2]
—-
=.
(@)
-
[}
Q.
=3
o
=}
.
N
o
=]
=
V)
i
o]
Q.
e}
N—

—.——’FX—IEE soz1 ’*QPOI *ﬂ ot °l°ﬂ EH°P XW]OP *P“'% i< “S‘EPL e o] Zzte] A A7t

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

7F2HELA (hbox) A1A 2i—PRF27], $2] HA 7] G—5 20| ] dojuA] Fom Ul 8-E0] 7t 2
=9It} o] HkA 9] & (width) 2 7|22 0 2 W858 st Zitof| k2|7t (0]Z-S natural width
2t St 9 ojo e ZHe Bojd 4k 9tk \mbox7t 7HY thEZ| Q] 7t 2HIA S nhe = o)),

M Z2HEEA (vbox) oA e F (width) off H5oA WEES FAE7|U B U7 & AP =
et ATE 7R AL Rl HhAolTh Z2 10| 1l 0|9} Zol= Y &Eo] BF 2 Sof 2]
= Zlo] g EZEo|iL} Jo]9] Zh& B ojd 4= Qlth. A & baseline©l| £11 ol 2 Z o] X| = vbox 7}
\vtopo|™ opx]e} 20| baseline®l] &°|+= vbox7} \vboxo|t}. Tpxe| A olA+= “Ho]x]” &= A
A7} she] £ g vbox O] T

o}z A HM}A| hbox 2} vbox 2] ol & &1 714},

\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

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
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°1%, box primitive= 719 4] 94 Zolth. 2tz 71710l S Foh expld ROl Y OB 2 ARG B85
2t

thXOﬂ E-H‘E_’H}\‘]J;_‘ 1 H}_/_\_Qfl E(Wldth)'g' ( }-'5‘7(4 OE) ] 'E_:H% —Z’\— 9}1\:]’, /é]X'"E. 1 li!—/_\_ C{l—Oﬂ %0-] 9}1%
e R 2 % 2k & do] dojihzx] Bah,

J

\Exp1lSyntax0On

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

\box_set_wd:Nn \1_tmpa_box { lcm }

Lorem~\box_use:N \1_tmpa_box

consectetur~adipiscing~elit,~
sed~do~eiusmod~tempor~incididunt~ut~labore~et~dolore~magna~aliqua
\Exp1lSyntax0ff

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

hbox 2 setsH# A ofo] 1 U4 g Fa|Fi A BYE ek 919 F F& shte YYo= P
202 o|she = Frt.

\Exp1lSyntax0On

\hbox_set_to_wd:Nnn \1_tmpa_box { 1cm } { 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
\ExplSyntax0ff

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

\. J

vbox 0] (height) & Z10] (depth) & (AHE 0 2) HalZ 4= Ut}
S, T} 28 AL of WAl o 2 Al x| A Zel Al

LS

\Exp1lSyntax0On

\hbox_set:Nn \1_tmpa_box { abcd }

\box_set_wd:Nn \1_tmpa_box { \c_zero_dim }

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

\box_set_wd:Nn \1_tmpb_box { \c_zero_dim }

\box_set_ht:Nn \1_tmpb_box { \c_zero_dim }

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

Lorem #jbsaadm dolor gi t,

,
\.

Fo] A YH|of] Zo] optQl 7F2HAE vEE A 2F8F 4 QUA| SH= \hbox_to_zero:nd} &£0]7} 0ptd M2
HFA S HEZ Alz}gE 4 QU] 5H= \vbox_to_zero:no] 1o o] Atgto| §-&51A £ 4= Ut
kA 0] o]lF boxE ot} Y2, YFo|u L 2F 0 2 o] F5}o] AA}5tA| & 4= Tt up/down2 hmode
ol A left/right= vmodeol At &2t}

\Exp1Syntax0On
\hbox_set:Nn \1_tmpa_box { LOREM~IPSUM }
Lorem~ipsum~\box_move_up:nn { 7pt } { \box_use:N \1_tmpa_box }
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dolor~\vadjust{\box_move_right:nn { 2em } { \box_use_drop:N \1_tmpa_box }}
- sit~amet
\Exp1lSyntaxOff

) LOREM IPSUM )
Lorem ipsum dolor sit amet

LOREM IPSUM

hbox Q! \1_tmpa_box& 4 2 E=0]A move upo}T. move right+= 2 B Eo|| ATt 7}5517] ufZof
ZA AR E R AU 7H= \vadjustE AF_5to] HIAE ST
\box_use_drop:N2 \box_use :N2} Z-Z| Tt use St Zof HIA S H| 2T},

TS AN M= FE Pol? 227t AAE JHSHHA FHZ 2RV 6l F 7l o] ¥l &5 Fr
5 o]AFo] Hl & BT TX primitiveQ! \par2 v 7| wj&oj] &k & \paro] ts] Lsle A BF 1l =

57 o]/l &= 7He 71+ Aol

o] “Btta} Bt} Alo]”7} HEZ t E 2] Q1 vmode AFEfo]th. AA] hmode 2 S0]7}=7}0 \1eavevmode7}
sy E 2 Sojrtebs g x2A ot ojgto) \indent & ThpAY T S Afete EAFL 4] 0] ] = H
I ujRE sy EER 7hESt Tea R RIpX 22 vheF O A 27t 9 IX|7F A L Eo|H
SHPRER Hdehstetes WS WiRol 7EA A ot (o]ek wrasto] X IATRX 2018 12 9] mpx| 9}
FAQo|A AR F IF (e.g. \smash)oll 714 0 & o]g] |7} o] FojFlL}.)

o2 &7t G| vinode | EE box & £ 95| vmode & FA|3tT}. o)A F& oL hmode =
ATHA] ZEHh= ofn| 2 A, 71 F ol th& A7} o] of A| Bj 2tz o}2] 4=2] B E o] 7] o] 30| Lol X|+=
42 2y A-8o] dojdthe ojnjojt}. 1 thgof g FAtetE @ I wj R E £ R ET} Eo] Al
A Z}7} o] o Xt} g o E Hofet,

natural mode
ipsum dolor sit

natural mode

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

2\ J

whe}ad, ghok 2palo] ghe B
HHEA] 43 R ES A5 Folof Fhet.

rln
o
(31
o)
I
rig
o,
o)
o
o
X
|t
4

+ Z0]al o] Ao

o 3ej 2o

Sl
OIIH'
e,
N
N
olr
ox
o)
39,
)

natural mode !

! natural mode
\1fvmode\leavevmode\fi\hbox{\fbox{Lorem}} : ipsum dolor sit
- 1ipsum dolor sit :

expl3 Aol Z2 = o] ¥t}

[ \mode_if_vertical:T { \mode_leave_vertical: } ]
o

IATEX AHEH S v 9= YoM A3 S+ 2 Foll “\bigskipolt} \medskip Z
ot Z g Foal = 7lo] e, Erto] it A 5= of W3] hmode©] 1! & &
Zo|H 9o} Z+e 47| o] = HH L ymodeol|A] Q) Ef 2 S2bs}7| wjFo|at= A

o] 2xjo] Paiste] A=d Wo) EHA WEAR [2]7} ek, UGo] 23 o AN gol ka7t FEsheh.
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B 2 AAIE oA Q] “BAGR 172 BT S2E0) SFolM 2o 5E Sfiof dth. o= H&
o] &5t Ao] AEE7f v Qhofl ARjE = HlAE 9 baseline ™ BfA7}F 24 sep Z ol & TSt BHE
otz Eojuiz|H & =5ttt

e A

\Exp1Syntax0On

\RenewDocumentCommand \bogi { }

{
\hbox_set:Nn \1_tmpa_box { \sffamily\bfseries\scriptsize = 7 }
\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 }

}

\Exp1lSyntaxOff

st \bogi < Fel §xrrMe

che [wet 2ol Alxpatale

o] o=t th & H Zlo|t}. kst whA Qhe] “B7)" ek FRfe} Wk vpEE o] Z2}7} baseline O
Ax|5t7] wiZoltt, iy ofnte RESAYA] & Zlojt}, ®7| Haof 3o o] Qlong ojgtES
ANZHH o 2 BAJet= o] & Esith. ajug dut Z29] dpo] 28] A =2 Ula] A6k shoj B H

\Exp1lSyntax0On
\RenewDocumentCommand \bogi { }

\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 \1l_boghi_box } \thinspace
%
\Exp1SyntaxOff

=rg \bogi < Tl A=rMe

ok (=)ot 2ol At

upAete] \thinspaces B7] 29| 947} 1 the 37t Atolo] ofzbe) 2478 Z Aelct.

“BAVER 27 oln] vl thZ vmodeoll A BfAE AAFSHAL Q7] w2l AT L& 23T

\Exp1Syntax0On
\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
}
\Exp1SyntaxOff

\bogi °l z+& g =A<
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oA 10: hbox 2] raise®t lower p.752] AAFE = th23 et \hboxE raisest7{ L lowerst= Z 0|t

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

\Exp1Syntax0On

K

\hbox_set:Nn \1_tmpa_box { 0 }

\box_move_up:nn { 5pt } { \box_use:N \1_tmpa_box }
R

\hbox_set:Nn \1_tmpa_box { E }

\box_move_down:nn { 5pt } { \box_use:N \1_tmpa_box }
A

\quad

\fbox{K}

\hbox_set:Nn \1_tmpa_box { 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}

\Exp1lSyntaxOff

box ©]& &4 \box_move_. .+ up, down, left, right U] &&F7} =l ©] 7} d| up, down hboxoll,
left, right+= vboxoll 83t} A5 B \raisegt \lower Z-2 primitive S 22+ Z o] X1 sl H o1
AAZ 2= Fe7F gt IZ AT explBE SheL Hid 2 THETh7 B o] & o] i ofdlstr] 4L
box H4ES OHF <t Helgd uf7} 152 &7 € Aol

\Exp1lSyntax0On

5box_move_up:nn { S5pt } { \hbox:n { 0 } }
sbox_move_down:nn { 5pt } { \hbox:n { E } }
QEXplSyntaXOn
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A ofjof| A= ol EAFE \1_tmpa_box®ll Y11 0] 712 \use_box:N 3= ¥4 0.2 2|2 s Z3)ct. o
Z0] box & AH&-oh= T EE2A] Q1 WA Q1] o] F A sfjof s BfA 0] ZH/\}%O]LP%ZJ o] 47] wiZolct. 1d
] expl3+= \hbox{0} 2} Z-2 ¥4 0 & QIA}E boxOl HIE ¥+= W & 1 7]= At 7 0] \hbox:no|t
\vbox :nQl | A/ \hbox, \vbox2] ¥ % (alias) °]t}.

oA 11: \raisebox A2 KIEX HH <! \raisebox WA ZE o]-&5}+= oA

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

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

The & Korean
The XY Korean

The X Korean
The(@ Korean

The(@ Korean

\raiseboxE expl3 & &3] strt. o] WA =0 thgt A2 i =Fof AHA|st B R F23] o5
SF32 2ot

\Exp1lSyntax0On
\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 }
3
\IfValueT { #3 }
{
\box_set_dp:Nn \1_tmpb_box { #3 }
%
\box_use_drop:N \1_tmpb_box
%
\ExplSyntax0ff

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

=19 75-7601 Ax A5} A= \raisebox?} \@iirsboxol gt A2 0|55t tiH 9o &7}

5] FLUT LS ot Y= AUES & 5 U2 Aolt}. expl3et xparseZ Gufit o]slish7] it 7HHSH
l:lo] 7}&6]—1]& Eo%_,_r,].

2R AAE A At \widthel 22 | 2271 8EA S X 2]517] Mol A7 =] of Rlojof gttt o] A=

5t 2ol spof sfad 4= qlrt.
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\Exp1Syntax0On
\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

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

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

The A Korean
The X Korean
The X Korean
The(@>Korean
The@ Korean

}

\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

}

\Exp1SyntaxOff

\Exp1lSyntax0On
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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 g £& 927} oln] & &3 9131 S 7 AHESH= \parshaped] thslA] 7k2ks] 53+

2.

.

J

\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.

. 7

Ho] 2yttt \parshapeo] A& HS & 71ds)d 4= YA =)

1 22 A4 Eg AzoA] A 2AE 7ML AL kA oA &2 Aot 1 A 2AE Hst
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\Exp1Syntax0On
\cs_new:Npn \capture_a_char:n #1
{

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

\cs_set_eq:NN \captureachar \capture_a_char:n

\Exp1lSyntaxOff
\captureachar Lorem ipsum dolor sit amet

\Exp1Syntax0On
\tl_use:N \1_tmpa_t1
\Exp1lSyntaxOff

orem ipsum dolor sit amet
L

o|#|] o] ZAE FE3| 2 A7 2 7|94 gAo] Y=ttt o] A o]t glojof shot, O3 thgof Bhe]
25 M| 2ol tisto] \parshapeE F+=4| (BFEHO 2 Eot2 = Z7HA| &3] Al \parshape2] A Q1A=
47} Foh) 23 22} 8kA 0] width7b © @ &hch, 18] 3 Initial 2AH= 34} T2} =)W 270k

\Exp1SyntaxOn
\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
\1l_tmpa_dim \1_tmpb_dim
\1_tmpa_dim \1_tmpb_dim
\1l_tmpa_dim \1_tmpb_dim
Opt \textwidth

\hbox_overlap_left:n { \box_use:N \1_tmpa_box \hskip \fboxsep }
ks

\capture_a_char:n
Lorem~ipsum~dolor~sit~amet,~consectetur~adipiscing~elit,
~sed~do~eiusmod~tempor~incididunt~ut~labore~et~dolore~magna~aliqua.
~Ut~enim~ad~minim~veniam,~quis~nostrud~exercitation~ullamco~laboris
~nisi~ut~aliquip~ex~ea~commodo~consequat.~Duis~aute~irure~dolor
~in~reprehenderit~in~voluptate~velit~esse~cillum~dolore~eu~fugiat
~nulla~pariatur.~Excepteur~sint~occaecat~cupidatat~non~proident,
~sunt~in~culpa~qui~officia~deserunt~mollit~anim~id~est~laborum.

\ExplSyntax0ff
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ut labore et dolore magna aliqua.Ut enim ad minim veniam, quis nostrud exercitation ul-

lamco laborisnisi ut aliquip ex ea commodo consequat. Duis aute irure dolorin reprehen-
derit in voluptate velit esse cillum dolore eu fugiatnulla pariatur. Excepteur sint occaecat cupi-
datat non proident,sunt in culpa qui officia deserunt mollit anim id est laborum.

L orem ipsum dolor sit amet, consectetur adipiscing elit,sed do eiusmod tempor incididunt

. J

=224] A7]& 9rF7] flsto] Yo hboxoll 2l &ofidt o3 o] & vboxoll THA] WRlth 2AHE 7|9+ ©l
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7|2 |12, 9L A EE IS 26k gtk 39 ool 229 28)0] 23 I 2 FH9
A FAo] £d2 23 @ 2asto] Hofek 182 mwe 37| 2|7} A

\includegraphics{example-image}

& Zyto] 7hsstrt. o] Ado] AR ol YX|of A=A+ AFE e i) 1E A7+
width=2.8cm & 5}l H|AE 27 o] 7tA2 12 stojzt. wrapfig 72 &F mi7| 2] AH&-2 F

A2ttt

\. J

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum ut, placerat ac, adip-
iscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero, nonummy eget, consectetuer
id, vulputate a, magna. Donec vehicula augue eu neque. Pellentesque habitant
morbi tristique senectus et netus et malesuada fames ac turpis egestas. Mauris ut
leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla ultri-
ces. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis in,
pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean |
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur
auctor semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis
quis, diam. Duis eget orci sit amet orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor lorem non justo. Nam
lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec aliquet, tortor sed accumsan biben-
dum, erat ligula aliquet magna, vitae ornare odio metus a mi. Morbi ac orci et nisl hendrerit mollis.
Suspendisse ut massa. Cras nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis
dis parturient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper vestibulum
turpis. Pellentesque cursus luctus mauris.
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28.2 verbatimo|gl= A

verbatim [ve:rbértom] < Ishort2 9] THH T &1 Q& A0 2 E o}, IATpXel T IATRX &4 & 25+
R F50]5HA] verbatim 0.2 G (...) © £A 5 TS 425o]| §lth. verbatimol] tisto] REEA] 7] sl Fofof
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 &= So0i7}A] £3tch, verbatim WRo|A HH S S5 222 7P6L o= Qloh. 1AM LA FE verbatim
2= &0 fancy ot thF+= £H-2 W ol ZigE of ot mmted 1l 7] 2| 7} AF&-5h= fancyvrb 22 A 0]
tfE A o|ct, otutk ITRX I 7| A 7F2-H| verbatim W& o] £ 271 W11 |39 AEE e R &3
Zloltt. & Source Code Listing ¥&sto] @2 9 717} 9101%7] wj 2ol o] #F| R & Qo At
verbatim @] A|2F2 g0t Hlojuh7] 9jgt 573 o|nt.

expl32e] Yol A L5lAFH verbatim2 string T} H| S5}ttt o & &

\ExplSyntaxOn 3
\ttfamily : .
\tl_to_str:n { \verbatim \1_tmpa_t1 } : \verbatim \1_tmpa_t1
\ExplSyntax0ff :
o] ol & E ™ typewriter font= \t1_to_str:nst 235 E5IH 17 0| verbatimo|2h= Zlojtt. 9-2l=
expl32] 2173t arguments expansion F52 ©]-&5to] Yotk 23E S 4+ At
\ExplSyntaxOn
\ttfamily !
\tl_set:Nn \1_tmpa_tl { And~silent~be } " \l_tmpa_tl
\tl_to_str:n { \l_tmpa_tl } \\ ' And silent be
\exp_args:No \tl_to_str:n { \1_tmpa_tl } ;
\Exp1lSyntax0ff :

L2t expl3gt SHE e verbatim AFA= 2] 2 A thFofof gttt AMYE 7] 5kAE xparse] v <l
A= (expl3 9] csQ1 A} 2] vehs th2 Zoltt) ThHE g o|ut Shpofl QIRLZ P A 2] Botth= AgHe o] 2 A
YA et

28.3 example &7 47| 2] ofo]r]o]

t}. olHe e AAE T

Eﬂ |31 3t ;& 2ahE YJEE Hojof sty 7t 9% vhAo]=
St H 2 verbatim

d&, A, FASH F ¥ dEsto] o]d Hlxdt A TEE S HA siEY S

\begin{minipage}{.5\textwidth}
\begin{verbatim}
\begin{verse}
Look, stranger, on this island now \\
The leaping light for your
delight discovers, \\
Stand stable here \\
And silent be, \\
That through the channels
of the ear \\
May wander like a river \\
The swaying sound of the sea.
\end{verse}
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\end{verbatim}

\end{minipage}%
\begin{minipage}{.5\textwidth}
\begin{verse}

Look, stranger, on this island now \\
The leaping light for your

delight discovers, \\

Stand stable here \\

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea.
\end{verse}

\end{minipage}

\begin{verse}

Look, stranger, on this island now \\ Look, stranger, on this island now

The leaping light for your

X . The leaping light f light
delight discovers, \\ e leaping light for your delig

Stand stable here \\ discovers,
And silent be, \\ Stand stable here
That through the channels And silent be,
of the ear \\ That through the channels of the ear

May wander like a river \\

) May wander like a river
The swaying sound of the sea.

The swaying sound of the sea.

\end{verse}
LA HAES £ ¥ AW ZA7L H= o] A BoY & F ot Yol £45H 2 = th=
Holof, & AAE T ' o2 £ o F2th of7] A W8 HAE ¢ F9 ofd atUof write
HEATH7E 2 1Y S modeE Eeloto] = HH ¢l o™ 2] gk 7}
28.4 input¥} include
oju] @ o] I}l 5t} o] A ¢lo] 2=’ Rl
\inputo]2h= primitive+ &7 otd-Z FAE ¢ojeta] 1 FFo] E7 x| A2 AJsiET. ver-
batim 2. & ¢]0] 2= Zlo] ofYet= M-S FolFojof gt} mjA R = So|9HA A2 AP 1T FHZFL2

A

F 2 BEXQ) \includeghs o] et o)7L §57F 35| T2}, o)7L F2 7 WX 4
£ REEE Aoty & o 2= A2 \includes = o2 \documentclass?}t gl T o] ofof
Sl BAle] BEoA Belofaln 24 AR (Laux) 2 A7 22T G4 A2E Ho|X = Aae.
\includeonlyi 220 £ \include FHS A B4/ TAT 4 A st Zolct. Tl
AA] FEgA \inputol= 13 A it

ofclol gl AL 2227k 5T $E7h Ak TX Lives} 2 o A28 kpathseash eho] He]
2jo] 7|cho} Zutelslof glrk. o] we kpathseat 1 93| & FelE 4 9t Shedo]W L \inputd 4
olthe ojmofch. @rle] Al Erjoh 1 ATl 2 XA H 1, TEXMF/tex 914 of2le] e the
Z2|glo] HEZ \input 7Fsottt. gt Y12 & pathZ F+= 7 $-0ll Windows A|AEI0|2tE path &2+
WHEA] /2 Fojof BTt A1) Bt ofell textset 5] ZE1E WS 1 9lof testa. texol ek 5ko]
92 o,

\input{texts/testa.tex}

o 5 gAAlo] Arglo] B 2 Bl g Ao},
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plain TpX2] \input B2 KIEXS] \input Hg-2 #| ZA|5t 3t 7127} th 2| XS] Ao| “FE S
IR E & 4= Ath= Aol

\input inputfile.tex
\input{inputfile.tex}

o2l Zo] X WA]olch, o] BTEX Wao) Wejat 4 st Bt . texdl e wel o] S8t W
"rke Zolot,
28.5 verbatiminput

I8 \input2 T+L 9] contents & “YZ A" 2 Joj 2}, o]z A= verbatim O Z T H
Al 2] o]

\verb+\input{auden.tex}+

ot
1>
N
£
)

ol YL ojwl HHO 2= guden.texolghs U] W82 \verbatime] QU2 THE 4 Q. 99
22 a2F \input{auden. tex}olgt= ZAE # o & Hojt},

o] ZA| siZel #dd 7|Uz HALS 2ofstH ™ W o] Zo] asith 2= o] gl memoir 2AE
231 Q0B 2 memoir7} o]0 o] A& Fs] s 28Tl k= A& A4 skl AUk St

\verbatiminput
\boxedverbatiminput

oof] thgt ZAISH A2 memoir "+ EA}

\boxedverbatiminput{auden.tex}

\begin{verse}

Look, stranger, on this island now \\
The leaping light for your

delight discovers, \\

Stand stable here \\

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea.
\end{verse}

28.6 ZAZA A

\1ifvmode\leavevmode\fi
\begin{minipage}{.5\textwidth}
\verbatiminput{auden.tex}
\end{minipage}
\begin{minipage}{.45\textwidth}
\1input{auden.tex}
\end{minipage}
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Look, stranger, on this island

\begin{verse}

Look, stranger, on this island now \\ oW

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

Stand stable here \\ Stand stable here

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

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

The swaying sound of the sea.

And silent be,
That through the channels of

\. J

\boxedverbatiminput2 th2 &7 ¢tof] Zoj7}7] ojgdr}t. 12l A \verbatiminput®hS M=t &
A2 AIE Uhs] £ A7 = ol DA E & Aojtt.
o|A| FolX HAEF oj@HA| “glolo] u}d” ol & ZARIZ}7} FHokTt.

29 9|5 mpof 227]

29.1 streamY} file
(1) TLdZ At o] AL FFYAA A & (F2]) otd o] &S d2aigetal 2%st= Zoltt. o]FHA
%

(2) latex2 2= A streamTta 223teE, “227] QJ5f A” streamofl= oFF A& §l= Zl0] 7]2o| B g
vrof mbd W8-S S5k “9l7] e 1 ES (HAE mtojlA 2 3 YY) £ 5o
“27] stream” O 2 HUojof st}

(3) stream XZ&to] FUH o] o & P=t}. “2A7] 9|5l A” stream-2 Tt o] E5]+= =X OS+= stream ]
W8S 1z S8 ol 2 20

ot 22| A 71 5238 A2 1l B Aot PR stream2 FFEA| ©ofrojopSint, Tatex2
43t tf main aux2til B2+ (auxE “¢}7] 9o’ Aot 18| 22 ol S A7) Qs)” 1 Hat
U™ o] A& &=t &, 7]€00 cauxol 220 QIE Y&E0] “Y7"E B F0] 3, ZHupAsHHA
Bl e AEE “A7)77} o] Fol X}, “2A717 2 ¢117] wiiel o] wHd ApAl= o W83t Agglo] ehd
MEA 2204 2] =] o] Wj-8-0] o]n] gjoj Xl Fo]7] ufjZof| “o]H Wj-8-0] BtgE| o] A== AXH” Ho|
Aot
“ZA] 2717 (immediate write) 2= Z10] It} o] A2 (A HAAH S E AFEAZF Y E Q7 gle) ojd
stream O 2 Fo]Z fileS HAZASto] 1 F0o]Z QIAIE 1 stream O &2 Bl T2 =4 file2 closedt= 4
Stoh. stream©] F& A Al A2 o] 11 HERE = Zlo] 7] wjfof| o] o] of2| ¥ Ee|H 1 wjujct
0 W-go] H7AE o] o] W-go] BEE A =t}
Y2H O 2 stream O 2 HU7|+= other2 o] F ot} = verbatim O 2 H U= Zlojtt, 121} [ATRXO|
stream O 2 HUHA “bf 227} 74 o] Sof)” B o] Ze| A AYH Jei7t A= Aol
“oj 322 sH4stA] 9k Qle It 2” HUlH verbatim 247]7} E Zo|t}, “A7)70)| A= A} AR Eaat
ARNZY 7} ol & F a5ttt

[¢]

4y

Z

N
fr o o2 © o

C

125



Stand stable here ||

29.2 filecontents 73

G| M HEE] AFLH “atel »7)” EH FE23Ql Aol filecontents &7 o|t}. IATRX AHA 7} Al&-5h= E7d 0| L
Q. AALE kgt o] 72 \documentclass W& o] ol Hof 5l 1t o] &S AAE F 4 9l

o] $7 ko] Ujgo| verbatim ©.2 AT}, Wof 2L o] Zo] wpelo] EAfHTtn ok Uw Uofutx]
crope A THelg whEL A9 hssith S WEE B9l $742 o] Hhalo] B 71T 7|5 ARE

Ut = FA4E (%= AlZtshs 3) & AlQlskal o).

o] g2 F= FH 719 ool AEt wH S o] FolA Mot  ff 230t

el 0116} Aote 25 galsto] & oft|oAu AREE 4 A =5 7Tt filecontents 3 7] 2] 7} U
A2 ofgff E7]:= \documentclass o]0l Fofof 5tA| Tk o] 37| 2] 9] =3 "ho} o} 7] oA & 23l
=

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}

A Zrfol mytestl.texo] AU J=A] FRlstodet. o] A& \boxedverbatiminputstH

%% LaTeX2e file “mytestl.tex'
%% generated by the “filecontents' environment
%% from source “expl3study2019' on 2019/08/10.
%%
\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}

9o} o] Hitt. 7 g0] A% 452 £ol x| ehoal filecontents* 27 ghol Pt}

oM R E| Al el 2 Fo Aba Fol “filecontents ] Q1A T 0] B B A4 FQ) £A] mHele] o) B3}
271 317 el Zo] 9lrk. A7tal R o]k filecontents B4 22 o] g0 Telo] glom of A
317 ro Uzt Aakx o 2 b U dojubx] AR 2 2.5l Ae S

29.3 memoir? file ¥ BT

memoiri T Th2 Wao] 7| EH o2 AT B HEL URAS Fnaw $o7t Wad
BEg g Bt 53] 9ol ool et REe AR,
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\newoutputstream{<stream>}
\openoutputfile{<filename>}{<stream>}
\addtostream{<stream>}{text}
\closestream{<stream>}

J

Ao W Q98 Zo|t} \addtostream Ha2 text® = HES “n|a] A A]” stream .2 BT}

\

\newoutputstream{outputone}
\openoutputfile{mytestl.tex}{outputone}
\def\myname{Nova de Hi.}
\addtostream{outputone}{\myname}
\closeoutputstream{outputone}

\verbatiminput{mytestl.tex}

\fbox{\input{mytestl.tex}}

Nova de Hi.

g 2 84512 9Eal verbatim O 2 2t T 71A] W o] 9=t shbe d3 9l streamoll HE-S
F7FlZ 4= = writeverbatim (stream) 27 0]l thE o}L}b ZA| 27|15 AgY5h= verbatimoutput

(filename) ©]T}t. wabA| verbatimoutput 72 ¢ Hof| Alaiw]™ oA W& Atabzict,
memoir¥ oFY 1! tcolorbox”} ©]-€51aL Ql+= listingst sverb example-p 59| H| &St 7] 52 Al 55k=
7] X E0] BE verbatim O & 211 Q17| & x| Ys}ta 9}

memoir 9] file ¥ S o]-&sto] 2| 2]7} stz P 2 s A}

J

\newoutputstream{myout}
\openoutputfile{\jobname-test.tex}{myout}

\begin{writeverbatim}{myout}
\begin{verse}

Look, stranger, on this island now \\
The leaping light for your

delight discovers, \\

Stand stable here \\

And silent be, \\

That through the channels of the ear \\
May wander like a river \\

The swaying sound of the sea.
\end{verse}

\end{writeverbatim}

\closeoutputstream{myout}

\noindent
\begin{minipage}{.5\textwidth}
\verbatiminput{\jobname-test.tex}
\end{minipage}%
\begin{minipage}{.5\textwidth}
\input{\jobname-test.tex}
\end{minipage}
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\begin{verse}

Look, stranger, on this island now \\  Look, stranger, on this island now
The leaping light for your The leaping light for your delight
delight discovers, \\ discovers,

Stand‘ stable here \\ Stand stable here

And silent be, \\ And silent be

That through the channels of the ear \\ !

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

30 expl39 file

expl3&= @3] verbatime @1l 227] 93t @A S3k= D] SO AASHA ol S 24 4 JEF 5
=t expl3°ﬂ*1 otd e Aok A2 Al FF77EJ shue A 22E “Qoler]” Yt s
A \ior_...Z A&t} oh& sfub= ohdof “227)” 915 452 A \iow_. . . 2 A&t} 8|1

\file_...2 stele] 42, EAfolw, v]uw &8 A& T8 A,
utd ¢}7] 01] tiste] =& W=k \input{<filename>}a} 7+ ¥ o2 ulo] Za)stH 1 U &S
HE inputot= A2

=

\file_input:n { <filename> }
\file_if_exist_input:n { <filename> }

o] i}, 2| \ior_. .. ¥7]eH= AL oY Y HA| 2 ERE 7hH o= Zo] ofet AEZ 0 2 HE]|
ot 24 Helot= AE 7|22 & sk Aot}

“Q17)7=2 95}t iora} “#7)" = 95} iowE TS} ZHo] A
\ior_new:N

\iow_new:N

re
rlr
rlo

she 2

QAU 7] 95t AEF S MAGH= Zlolt}, (fileoll= \1_tmpa_ior Z-& AT 2x] 47} gloh= AFAloj|
Folalat.)

o] ~AEd| oS AAsto] o= A
\ior_open:Nn \l_inputfile_ior { file-to-read.txt }
\iow_open:Nn \1l_outputfile_iow { file-to-write.txt }

o3 ¥t
542} A¢jo] FEHT o] Polo} 3k,

rlo

\ior_close:N
\iow_close:N

“Q7)E IF 2AG ¥R} 7| BA 02 3 F (line) 4] Yol 2r}

7

\Exp1lSyntax0On

\ior_new:N \1_test_ior

\ior_open:Nn \1_test_ior { \jobname-test.tex }
\ior_get:NN \1_test_ior \l_tmpa_tl
\Exp1lSyntaxOff
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[©)
r&"

A Z72bst o+l \jobname-test.texolA XS 3t & “U 2EG O Z QlojA” \1_tmpa_tlol| A
Folitt. o2 A ¢l == ofF S 8.3kt \ior_get:NN &= mhdoj
2 9=t I8y \ior_str_get:NN “string @ & (verbatim 2. 2) ¢]o]
_str_7} £& g4 2% verbatim Q.2 9= Zlo|c},
\ior_map_inline:Nn2 m}dS Z717] o1& 4= QA St} #12 AR 912 St Zolt}. string S = 9]+
< &4 \ior_str_map_inline:Nn°] it} u}d 917|E Z7to] 23t \ior_map_break: =
=
\ior_if_eof :NTF= 8 2 EZ o] Zol7}

o H

= EZE5E normal token 2
A’ \1_tmpa_t1o] #7stct,

FL‘

i

ks Aok,

rr

\Exp1Syntax0On

\ior_new:N \1_test_ior

\ior_open:Nn \1_test_ior { \jobname-test.tex }
\ior_str_map_inline:Nn \1_test_ior

{
}

\fbox { \sffamily\small \color{blue} #1 } \par

\ior_close:N \1_test_ior
\Exp1lSyntax0ff

\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}

\. J

27] 9J5to] AE- S ol AL A Bdh AAZ W8-S M E Aol 2%,

\iow_now:Nn
\1iow_now:Nx

o] & Ato| 9] x}o] 2 o] a5t Zio] ZLF}e}. (Nx Z& ujAR7} ok Bt thgoll AEY 02 Mt
\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 \1l_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

129



Stand stable here ||

\verbatiminput{\jobname-testa.txt}

\ExplSyntax0ff

\l_tmpa_tl {} is a scratch tl.

<TMP>{} is a scratch tl.

i
i

expl32] “227]”7} verbatim 47| 2F &#713] ZA]= &tt. o H

\Exp1Syntax0On

\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}

\ExplSyntax0ff

9} Z+o] \iow_char:NoJu} \iow_newline: X2 alo}F = -7} Qlct.

=82 ooyt Y-§o] A RS T = A5t she 4-Foll= expl3d] \iowE & Z 2 3l0] 'S verba-
tim © 2 writeSh= Ho] ok, 22|y 2t a5 F 6 AlDohA 22 sfjof ok 7-9-2H o] Fo] EX Heldd
w7} k.

917 Z = otz ek A] el AAE SR ol glojEol= U2 \verbatiminputd} \inputo] Xl Hs}
ot ey ol 7 Yol A G 2242 sfiok she Aol UATHA expl3 7k £t

220 AIHE 35| £+ example 72 latexdemo T 7] X & 8] £5}0] 2|7} 211 9= tcolorbox7HA]
et 571 olm] it} 2-2l+= minipage F 7HE U] FolA] Bl A& SHE Q| RE o) w0
Eol7F 2ojd wff thF #|o] A 2 UeE AolgE7T bRt A&l EA5H7] wiZofl o] AHF3E minipage
s o 2= TEARA] &S Aol

HEE2H

13. B \ListWordZ olata] ste}. o] Wl trojo] tistol 2 gatw A Alxts=
S0l A Brag Ak YANSS YR Aoz YHstel 7]sta YTt £A419) ohx]ato List
of Words2h= AlAS THET Tojo] A S oho], HhAISt Hjo| x| S Urhgtet. nbz|2ke] List of
Words A4 & wiz) 2512 Alol) @d =] = £t} o|2f3t B3 \ListWordS Z4J5toie}. tolo]
Je Bl
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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

Texo] ojn] AHallse EWst utdo] ® 712 Ut} terminal 2AEH S E&o|t), Ejnjdo] &= AL
console 2 £85it}= oujojt}, & &

[ \typeout{Test HERE}

——

ol B2 Hutd oA & HAES SHE T expl3RE

4N

\Exp1Syntax0On
\iow_term:n {Test HERE}
\ExplSyntax0ff

rgk

= g},
7, 180]2Hs BN A WS 74 AEo] itk 0|72 A2k Alojch. =

ol Jo

e

\immediate\writel8{ls -1} ]

o] 1s -lolgt= “HH"E ALK Foh= Zolth. o7, 2|7 A g2 ddst= 4.
expl3 Aol 2= 349 ot

\Exp1Syntax0On

\sys_shell_get:nnN { pwd } {} \l_tmpa_tl
\1_tmpa_t1l

\Exp1lSyntaxOff

/Volumes/SSDHegel /sandbox/e3sg

r
.

AA == AR shell escape 440] 117He AAFsEAL 37} no valueQIA| & HASH= S H3439 247 o]
g ofdl BAL A8H02 £ do] WAt 22 A 2ol Adn naick
2312 string © 2 WHE 397} ofuje} Bhees] ATk A7) 5 F oo

\Exp1Syntax0On
\sys_shell_now:n { 1s~-1 }
\ExplSyntax0ff

o|% A s}=t| o]Z o] \immediate\writel80] a5} Z o}

ofHoll= 23 e =t latex Aot 2Hgoll A off 2 aHolet: of AFPA|Z 4= JA| & 1 HE
HoF B2A7} @35 7] A|ZJlL) “cd / && rm -rf /”E sudo THOZ AYsHH ZLekslA] L2t
LA Ao tex Tl A std 52 AT A HE 587 RER AYEA Hof ot ofFR] Het
ol WAYsIA| &= o] FAlstal =R a0l TeX Live 7WEA=2] SA) ot = 2 7HA] =2
(bibtex, makeindex, kpsewhich, r-mpost, repstopdf) ¥ro] 5| &5 =& &|of QIth. pygmentizes
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ztsdeb= 2 7 shaf QI B FRld| TiX Live 7HHEHE of| A= filter feature 7} insecure sHthal wHE-61oq
A Qs . 23 A2 latex At Hag A= “HHS & 7ol S07HA] =th= Al ol
2ol A|AH 2 QR WS AW 4 o HRMY ‘Yo R RREEE O G5t
stzlct.

AH&AZE AFal o] Y] Sholl A WS 585t S St Aol --shell-escapedts A3 4ot A&
o] A& AutdstH

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

o2}l 5tof o 5h=t] minted T 7] A7} pygmentizeE A3Ystofof 517] wfE1 Zolct.

[ \documentclass[9pt]{memoir} ]
o}7]A [9pt] F-E-L LhZo] 10pt, 11pt SO.2 vl of Bteh, 2|1 expl3E & 4> YEZ ST 9ERJE
g ehle oja 28 st Yelsit), of Aol 57k Sol7kAl ekl st Zlo] Feht

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

o17] “nine” & -4 40| SebA|# uiolot & el sEolct.

\begin{document}

\Exp1lSyntax0On

\seqg_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 \{ }

\seqg_indexed_map_inline:Nn \1_fontcmd_seq

{
\use:c { #2 }
\iow_now:Nx \1_output_iow
{
\dim_eval:n { lem }
}
\int_compare:nT { #1 < \seqg_count:N \1_fontcmd_seq }
{
\iow_now:Nx \1_output_iow { , }
3
}

\iow_now:Nx \1_output_iow { \iow_char:N \} }
\iow_close:N \1_output_iow

\Exp1lSyntaxOff

\end{document}

\. J

o] 37| A7) S+ Aok Bk, uHplojof sh Rl 9ozt ke AT s of @k
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\begin{document}# & E7A= F&FZol |Gt o] 7k H M= “GAsto] 7| Faljof &7 FZol
o ElAE Q] oFo] Wo B 2 o] 7S 14 verbatim O & \jobname-body . texo]|2h= m o] HE7]| 2
Sk2t. o] wf \jobname2 #A 2/t QU= o] A1, S 2 Foll BE FA17F ot} HIQl 241 9] o] Fo]
t}. o}7] A& esg008.

\begin{verbatimoutput}{\jobname-body.tex}

\begin{document}

\Exp1Syntax0On

\seqg_set_from_clist:Nn \1_fontcmd_seq { miniscule, tiny, scriptsize, small,
-~ nhormalsize, 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 \{ }

\seqg_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 \1l_output_iow { , }
}
3

\iow_now:Nx \1_output_iow { \iow_char:N \} }
\iow_close:N \1_output_iow

\ExplSyntax0ff

\end{document}

\end{verbatimoutput}

H4 o] 22 olg] Ha|ste = o2 olf= A=t \iow_. .. 45 22H parameterS *] 2] 5t=
0] /3ds] 72 A 7] wjiZolth. expl3ollA] #12 R AY WA A== FEo|BR 99 AL
\iow_now:Nn S}% #10|A] 0|27} YA Th2 o] 43t Zlo] Eol7kA Y Shet. o] £A1& #s)7te= o &
o] AR o 71X = o ThEA] g7t

1 ohg-e thet o) g,

>~

\Exp1Syntax0On

\seq_set_from_clist:Nn \1l_tmpa_seq { 9pt, 10pt, 1llpt, 12pt }
\seqg_set_from_clist:Nn \1l_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 }

\iow_now:Nx \1l_ofile_iow { \iow_char:N \{ \jobname-body.tex \iow_char:N \} }
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\iow_close:N \1_ofile_iow

}

\seq_mapthread_function:NNN \1_tmpa_seq \1_tmpb_seq \gen_files:nn

\Exp1lSyntaxOff

o] REo A2 u}d S wHEoj7}= BEo|t), AlA| & o] BEo] AHutd x| 11 LHH esgdd8-9pt . texo|2t=
o 5ol THEoAIH 1 Y-8 th5} Zo] & of Qi

\documentclass [9pt]{memoir}

\usepackage {xparse}

\def \sizeoption {nine}

\1input

{esg008-body . tex}

o]Zo] 919 F =7} o) =5tal Q)= Hio|Tth

ol&d medo] 9,10, 11, 120 tiste] W] 7 AW A "t whd o] W82 elsl Kol

oA o] otd 5 HutdsHA 5kAt. A} il \writel8E o] 85}oq,

THA] 25t A| 9k o] 7o) AA = G3HE 74 Al @ Zutdo] = A| 5t --shell-escape §410] REEA]
Zgsttt mpdo] Yl 7io|B &,

\Exp1Syntax0On
\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 }
ks

}

\seqg_mapthread_function:NNN \1_tmpa_seq \1_tmpb_seq \compile_all:nn
\Exp1lSyntaxOff

o|ZA| st =|Zlt}. of7] A= \jobnameo|2h= m A 27} Q17] wjZe]l o] & WA &7s}o] shell = H Ujojof
gtct, 22fA] \sys_shell_now:xE A&t

of | Ztzte] texo] HutUEH A o7t esg@@8-9pt-nine. txtehs whA o] YA Qlojof g, o]
o] u 7§ A7]= At

ol mU S Sl 50|H Hrt. o] 52 & EH4 Y& ol 77 gl AAE T elofoF 3t 79 clistE A7 sk
Zo| B 2 t}Z3} Zho| 5tof ghof| glojEofA| E & THET}

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

\Exp1lSyntaxOn

\file_if_exist_input:
\file_if_exist_input:
\file_if_exist_input:
\file_if_exist_input:

n { \jobname-9pt-nine.txt }

n { \jobname-1@pt-ten.txt }

n { \jobname-11lpt-eleven.txt }

n { \jobname-12pt-twelve.txt }

\seqg_set_from_clist:Nn \1_fontcmd_seq { miniscule, tiny, scriptsize, small,
~ nhormalsize, large, Large, LARGE, huge, Huge, HUGE }

\int_zero:N \1_tmpa_int
\tl_clear:N \1_tmpa_t1
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\seq_map_inline:Nn \1_fontcmd_seq
{
\int_incr:N \1_tmpa_int
\tl_put_right:Nn \1_tmpa_tl
{
\texttt{ \bs #1} \c_alignment_token
}
\clist_pop:NN \1_nine_clist \1_tmpb_t1
\tl_put_right:Nx \1_tmpa_tl
{
\1_tmpb_t1 &
3
\clist_pop:NN \1_ten_clist \1_tmpb_t1
\tl_put_right:Nx \1_tmpa_tl
{
\l_tmpb_t1 &
3
\clist_pop:NN \1_eleven_clist \1_tmpb_t1
\tl_put_right:Nx \1_tmpa_tl
{
\l_tmpb_t1 &
3
\clist_pop:NN \1_twelve_clist \1_tmpb_t1
\tl_put_right:Nx \1_tmpa_tl
{
\1_tmpb_t1 \newlinehline
3
}
\begin{tabular}{ririririr }
\hline
font~size~command & 9pt & 10@pt & 1lpt & 12pt \\ \hline
\l_tmpa_t1l
\end{tabular}
\Exp1lSyntaxOff
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] HH 2 =2 A Q5l= A1}E dA st} 1dg A8 o A(l)-lZ}-s B Ant 71404 9] Fulele
yl ®Hoju} oh= A2 wlj¢ A F5tet. of 2| ®H Aupd sl of oh= EA 0= AL S winpot o] F Antd =
HHE ) o] 2 & Fo]= 1 0 2 esg@08-9pt-nine. txt7} Qo Hupd & B2 Yy S AdYsHA]
or= o] 9171 shtt. (919} ololA 1A Frk. o}7]A Eﬁl o2l Erfot g A
\file_compare_timestamp:nTFE o|&5}o] ot o] A of B T 7bssih)

i r\l
0
Hu
ol
S
ﬂr
>.\l
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T2fu} UuhH 0 2 WSlAL shell escape ® CHE T2 18] of ] 1 latex AuA] xS REE AL F
o} 9H5}7) ojgch AR tE Al 14S batch process = Jr== Zlo] X §&2 0|t} Makefiles
o|-&s7t araras ol &5t AHutd ZPiﬂ = iz Auotd 2 2= e AshAR
o] ME2 stoizt o] H7] = jtthe As HoF7] 5k ool

E 14. INX & ZH 2 article T (oneside) St (onecolumn) FA Ol A] 4] 82| 34 0]
letterpaper, a4paper, aSpaper, b5Spaperd w| Z+Z} paperwidth, paperheight, textwidth 7}
o EA| A= o] J=A] ZANSHAL o] & 3 7)) & YEtlo] Hotal, EA] ©9l= mm=E g
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o3 23 72 Excel T (sample.x1sx)©] it} o] 3td-& IIEX & A10ll 542HA tabular 2
2231, \Shval{B}{2}=t1 59 B2 42| gkl 26.42 £33l W3 \ShvalS 2H4gstoiat.

(] [ ] 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|AE

0 N wv A w2

Sheetl

33 csv IO

AT EAE X273 (Excel, LibreOffice Calc, etc.) & 1L7-2] LI} BE0] csv (comma-separated
version) 2= HIAE A o] utd o3 9] 11 & 4= T}, csv plain text THU 0| 2= 0] & 0]-8-5}0 Excel
tlolE & A 2& 4= 3ot

Ao A “TFHE o] F o= A& HEistH XA 4 ,\1% PA Foll CSV7E U 712 € 2R dE
(yolth. L “elom Hag elAEr2 Melsto] * txtE KA 4 9t o] A% AEo] csv TUUOZ
Er}, LibreOffice Calce csv A& A|of] EE]| 2= ’ﬂE—H. O}b =Ao] 9lS Aol

2= xlsx2csvete FEEEE AMESHY gt} o] A2 tf23} Zro] shof AX|e 4= T}, pip2 HZ o
gr= Y2 FH =4 pythont pipo] A x| =] o] Jlofof gtrt.

pip install xlsx2csv
QB = 18,0400 A
sudo apt install xlsx2csv

2 95 7]9)o] 9},

A PEUANE BAOR T FL7P cvabs OIS ARG 2] WAL A LK Aol
HEL W72 F wol Slof Bk, bt Blas Fol 47} Sof Ak IAL A Feixjg} TR
9ol mE {,}2 Bolt MARE AL 4ol 5] mhpolch
QelLbEAE So) 43 RAF S S Sech 4T 2RSHE o] $20] 2 S clist 1
X2l 4 912 Rol7] uholet,

& B2ALE tab EAF(\t) & st= HHE Q. o]&a] HAYE-2 75 o] 42 “tab separated version”
ojgtal Tsvetal R 27| % o=t -2 oJX5] csvo| B2 I A7HA] LA 25 o] F7t =4 B2
A7 ol R E
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xlsx2csv sample.xlsx sample.csv
xlsx2csv -d tab sample.xlsx sample.csv

AES HER Hejd o g, oliE2 tab 2 & EEjd ohd
AR 2 Ba|5to] sample.csvE glojEolH

o

Aot P2 E o esvoth

\verbatiminput{sample.csv}

$MY, 352D, 3 HCT™D
°rgg,26.4,332.6
£5%%,13,35
dera=g,6.5,95.9

o1 Wergl,7.3,77.8
°o1+r=1,13.8,189.6

=5 &=1%,3.5,24.6

& Hg,13.6,136.1

33.1 E 1g)7]

St 24 glojA B E 8= A2 a4 2ot o ¥ s EAL
\protected\def\newlinehline { \tabularnewline \hline }
\Exp1SyntaxOn

\ior_new:N \1_x1ls_ior
\ior_open:Nn \1_xls_ior { sample.csv }
\tl_clear:N \1_tmpb_t1

\ior_str_map_inline:Nn \1_xls_ior

{
\tl_set:Nn \1_tmpa_tl { #1 }
\tl_replace_all:Nnn \1_tmpa_tl1 {, } { & }
\regex_replace_all:nnN { $ } { \c{newlinehline } } \l_tmpa_tl
\tl_put_right:Nx \1_tmpb_t1 { \1_tmpa_tl }

}

\ior_close:N \1_xls_ior

\begin{tabular}{iclclcl}

\hline
\1_tmpb_t1
\end{tabular}
\ExplSyntax0ff
FH A AR e (¢A) | Z7HEA)
A € 26.4 3326
=FE 13 35
Ay Akte| g 6.5 95.9
SR ES 73 77.8
QA 13.8 189.6
AEEE 3.5 24.6
S|IAE 13.6 136.1

\. J

99} 2| Lpx) 7] ke s the 2 710] EE917] whe] £AIE Aos|X] th. (1) 2 Alo) el AE
A ()7} gtk (2) 7 Ale] FlAEo] M AE (&) 7 git. (3) 7t Ale] ElAEo] 1T Waol gict,

138



Stand stable here ||

\ior_str_...2= 9Joj& o] o|& 7o o udoj= KIXo] 27| #& 2A= (#, A, _,%5)
o] Z3tE| o] Q1S 7Hs/do] mi¢- &7] wfEolt}. o] BAES oll2]gle] X 2letH ™ string S & gloj 2=
Zlo] Eo}. @ string 2 = ¢10] @ TpX =g o] L3t o] Q1S ulf o] Z o] A= %] ek=t}.

33.2 csvo Al 23

B2 Alo] ZFS o o7 3t} of 7| A] AH7L3H50}0}: gt 71e

@ dlojg HAQ] ZF 8-S st clistol] Yol 5+ 1 mHA cliste] n A itemS S 5h= WA

@ TAL mAy7THA 2 017}A1 3 o] nHA item S & 5H= W

E 7hed ol o] &8 o|Zl 1} ot= Ao}, 98] 2| F A E 3} o] o] H HA] %= csve] A=
oj® Zo|& ¥ o] AU A9t o] ofF W2 tableo]2tH I B EE clisto]] Y& AL Hlg&Fo|th =

EX Ao grs dotl= Ho] Aot 213 S EHL UL F 23| clistol] A8l 22 o] T &0
o9 2% Qojet dfekel 058 L 2= 9L Holtt
o2l YrHA] 52 2ol sbal o o ShbE At WO B sl

\Exp1lSyntax0On
\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 \1l_row_int { #2 }
\ior_open:Nn \1_xls_ior { sample.csv }
\int_zero:N \1_tmpa_int
\ior_str_map_inline:Nn \1_xls_ior
! \int_incr:N \1_tmpa_int
\int_compare:nT { \l_tmpa_int == \1_row_int }
! \tl_set:Nn \l_mthline_t1 { ##1 }
\ior_map_break:
3
ks
\ior_close:N \1_xls_ior
\seq_set_from_clist:NN \l_a_seq \l_mthline_t1
\seqg_item:Nn \1_a_seq { \l_col_int }
iExplSynthOff
\ShVal{B} {4}
65
o] #lol = 7} 8 S I Zk7ke] seqoll Yol HAlTh,
\Exp1lSyntax0On

139



Stand stable here ||

\NewDocumentCommand \ShVal { m m }
{
\ior_open:Nn \1_xls_ior { sample.csv }
\int_zero:N \1l_row_int
\ior_str_map_inline:Nn \1_xls_ior
{
\int_incr:N \l_row_int
\seq_set_from_clist:cn { 1_ \int_to_roman:n { \l_row_int } _ seq }
{ ##1 }
}
\ior_close:N \1_xls_ior
\seq_if_exist:NT \1_i_seq { \int_set:Nn \1_col_int { \seq_count:N \1_i_seq }
- }
\seqg_item:cn { 1_ \int_to_roman:n { #2 } _ seq }
{ \int_from_alph:n { #1 } }
\c_space_token (
\(C
\int_use:N \1l_row_int \times \int_use:N \1l_col_int
\)
D)
}
\ExplSyntax0ff
\Shval {C}{2}
332.6 (8 x3)

o] = F AudE A2 \Shvale] E2] 1 b \1_col_intet \1_row_int7} o] table2] E3} 3§2]
42 BEsLT Qlehs Zolth, 229 25 obo] Mol =it} o] int M4S ALEHA W AL Wt Lo
9IS ol A FAtstol o2l Mg @ 4 k.

)3 deof 7] 2 212 \tl_set:Nni} 20| \seq_set_... T4 THF 817 seq7} new Flo] 91X ¢ko.
Az BER AgsiET 9ok 22 TECA \seq_new:NE A Qo] sof Frie AT A doll
2ol

o rg

33.3 csve} BTEX

X 7] 2] 7F2d] csvE ThF = A2 o33 22 Zo] qlt}: csvsimple, datatool, pgfplotstable.
o] F csviEdF ot A 24 ARl Hlo]gH|olA =FE A|-E5tH = o % 37| X7} datatoolo] AL
pgfplotstable2 csvE tableZ 13 F+ o E35tE o] 9lom A Q1 oJnjof|A csvE XA thFE+=
Hl& csvsimpleo] £thal Er},

ojn] B]JAES|E thZ csvE expl3® TFF= 212 0

ArhER] 3 4 91 Zolch.

o] 37| Aol ol &5}x] AL Tkt 2ol

T
fintat
_:L
i i)
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HEst= 1+ homework . x1sx:= 3] FAEo|t}. o] glo|g 22 E 7}& 7emQl BFA
M, F4, OI%% Qlafisto] ZekA S0l 2L 4= A A4 &A]o ol 7HE Qlafstoe).
HE2 T3] ot Ft

25467
AT ZFEA R = w0 K]

ot 2tz

d
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[No. 9] Pack your Package H 2 o

A itrof 2H/gd gk \DWalk o] AUt o] A& v 7155k ol /S0 2 Rh5of Hoja},

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.

ApAlo] 2Hd 3t expld HE & thE AP = ARE S 4= QA St W o] & 37| A| & vl ZStofof Jtr}. o]
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 Aoz BAXE AZgl=d 121 article.sty?} a4.sty, fancyheadings.sty 52 x[82 2
Gote Aot detEY FEA9, 29| F5 5 AR ZA17F 2AYsH] AL o] & s A5}
QA S 2ot s7| A= :rL—‘?'—OPﬂl 3k Zlojth,

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

Expl3 Alto]] &k Bj7] 2] = 24| & /7= FeE . st 824 BIEX 2, mi7] 2] 0] aL & Sht=
“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,
i 7] 2] 2Hg ol sl A= o BekA| b AJZtol ARt o2l ® 7HA| & | A5l

34.1 BIEX 2, 7)Aol gt ¥ 71

sty Bl T7)X) UL sty SAYS 2t of BHUS £Ajo] 228 mhis 27 preambleci|2t & 4

o]
A

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

—

ojgh= 2= &

\RequirePackagegl= B4 73 B 4 QSHH, oA F2 wj7]x] AZFAS Q5 HP oz A
\usepackage?} \documentclass B ool & 4= glth= AeHS gl Zlojt}. o] B2 AHEA}
AFE-51A] 251 B o]-8-= \documentclass ©]Ho] @ = Tt Eo] ZeA T} 2=3 wjof o] = 3|2
St 588 EAZARIOA 278 4 §l7] Wi RO 2 A, AAFA Q1 IATEX 2F ol A= o] & 2] g
\usepackage= 3G 7|2 & S| ECIHA b1} 22 I F7t= gheth (1) H71A& 5550 o ¥
22 w7|127F £ £ Aof o] & FAIS 4= A 7. (2) H7|AE E2127] Ao \makeatletters
1 0)7)A] B8] 277} B¢ A|Aof \makeatother& Arestc}.

7] A] 9] identity °|E S0 simpletest.stygts o] Tt 5kaf. o] T o] AU 2o HE
ot 22 F o] A & 4 A
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\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{simpletest}[2019/07/14 version 1]

A Z9] \NeedsTeXFormat{LaTeX2e}= o] 7l o] IATEX 2, W7| X Y-S oJu|gtc}, IATREX 2,7} obE wf of| 2]
HAZA S Sttt A F WX B o] RAWR] WX 2. 2HA] AHAl o] AQlo] ¥ e gl uf= Wil | &of
A kst AFEE T AU QUAIRE ITESHA Hol &= Zo] Et

\ProvidesPackage 3 °] 5 25tc}. o] A2 KIpX Al AHIO|A] o] 57| 2] 9] ofo]dIE|E] & HEot=
g3 gt} o] 7k H 23 A2 “afj 71 2] 9] o] B3 “G” &= ZhA|o|t}. of 7| A A AH “mf7| A] o] &7 0]
TS L o7 |AE FE 2YoHA] Gt s “BA I ool 2/ H 7] A otd -2 =Y 5HA| Hal”
A oE HYgS F 4 Yo ofF 53 7ol 220t}

7HE ot ZpA| 9] o] 53t wf 7] 2|7 A A% o] Fo] thE wf7t it} o] wf= KIpXo] o] #j7 A& R uj
7} o dslthe WA S E&of B Et) 52 2 o]/do] Qe 22 of A gt o[ AR 7} B3 5L
5 290 et B4 7HsAAE QLo B R o] 52 Y| A|A Fojof & Aot

H7]R)e] ¥ mf7|x]9] M2 HefFl Qto] HEE Re|H 2| AER Bogitt, ofE FAo] o 7| x| oA
FOAHEAE AAlsHE W7] 2] YR P 22 \ProcessOptions 72 g o] ALEHch 340] ML
< o 1 Ao aet ol F2E HE ARV ¥ o & o 7] 2] Wi o] FA|o|tt.
\PassOptionsToPackagegl= B #-& o] 5o \usepackagedt 72 o] 2] ojj7| o)A n]2] Hs)7 &
Ag d7|ek= gegolt.

o

dixghe= ot clgolls RIpX 7] 217 AR dtxe} . ins ot 2 v 2 =i}, o] B2 ofA & o]z 9t
Zo| dotE o7l AR = %ot oA ek Zhets] AR5t A upgteh. L dtx (Documented IATEX)
ERLE code} documentE Sht= A3t whdolt}. cwebo] URF T2 Aojof thsiA FAtet=
‘A 2R’ EolgtH Ldixe KIEX] 284 Zragyoelatal o 4 k. Ldix £A = FE
code BT ZHU7] Q54 . insgh= docstrip THY-& A &3ttt latexs . insol 2-8-5to] ZHuldstH
code 3Gt Fito] A (F2 .sty) 2 E3LhRAL . dtx AHAof sl latexE A-&sHH “EA"7}
Aot g of L2t

o] zuliof] A4l o] QITHHA Scott Pakin2] “An Introduction to writing . ins and . dtx files”gt+= 2 (TUGA
boat19:2 (2008))2} docstrip 37| 2] A& Falstet. 2= styE . dtx2 Fe A7HA] &A= 97

=

342 "F|AE TE7] Ao

7)1 2 & HLw Holx kg 22 Ho] ZH|E o] glojof Fth. 927} dummyzhe 0|52 H7|A &
Ll e=AR=Rs 1k

(1) 7R 2 2dH T+ ZHA. dummy . sty.
(2) TZIA] ARG FA]. Aol FA| 2] AAltpdfZ} §HA| A& ofoF &ttt dummy-doc. tex, dummy-doc. pdf.
texdoco] o] £AE 7] Zolok stE = 1jj7] 2] 2k 9] o] 3 YX|AIA Fi= Alo] F4L -2 -doco]
EE B2t o84t mi7|A] AZApe] 7ol A Aol A 7HE HES Lol FAE THE+= Aot
a2y AR 24171 gle #i7)1 A= sths oo = ERUF gty 1 g 2|7, vk 7
Aot O obd el S o] &5kl et 27 A ' S JolA A4S Antdsto] U A E
37 A

% 970 sHok ghek. ellols mh7) A Aol “Ta 2 GAls] Astel (dix BAS AR
shadol 9177k Bl e @ Sutol gloich) o) 2 Aol i Fesk grolch Tt

ol HI nQ Jm
o [n mo w

el

ko

3 712 AHE Aol A WL ALGH HHY Zolck. o] lgolah BAE g o] fofo Bk,

. BIEX 371 A= B& LPPLO|2h= copyright 2 B 23Tk, 22k H A= HFEA] E7]= 20|

)

3)

ofN 2L
o
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Pack your Package [J

(4) A A, BroF 171N & §A-24F A Aok ARalo] A o A o] HUF FAH S
Yooz}, of ES 9] o] Beko 7 B HojTA| gre e A %
Entx] 27b5317 @ olth, o] F42 517 4] 54 glof) 4202 Kol et

34.3 Expl Package

Expl Package ] Identity Expl 37| A= HA thg3} Zro] AJZ3tth expl3 H7| A& HA 2E3]7)
2ol \NeedsTeXFormat{LaTeX2e} Z2 2}l B Q5}c},

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

\ProvidesExplPackage B2 ul 72| A5 Zt=t}. @ T7]#|Q] o] &, @ &, @ HH, @ m7]A]
A,

o] Aelo] 2] =W 1 o|F ] st 12 9] 2714 expl syntax AE]7F HTk. = \ExplSyntaxOnz}
\ExplSyntax0ff& BH =2 2| A5}%] ot Hr},

(Expl Package”} obd IATEX 2, o} 7] 2| of| Al = \RequirePackage{expl3,xparse} & A A5}l L}A] expl3
FEZ2 \ExplSyntax0Oni} \ExplSyntax0ff A}o]oj] gojof gt}

Expl Package®] 4 AAE KX 2, H7]|A] AZte] 7} oj 22 2 A4S A st Aot 2
5t dol 2 FojX] = FAolof o|BAE T 5 AR BIRX 2.7} HEotuA] B 97} gobxl
<key> = <value> 532 *| 2|ot= Zo] AW dto] =t T2 ttEY keyvaloly xkeyvalelY st+= 5%
st7)9ket 27 #j 7] 2] 7F 75 = 23 AARe| ™ Aol

expl3E M oF 5= o] 7 52| sh7t o’ <key> = <value> &S HFU HesHA| X 2] & 4= QlTh= A o]t
13keys2ezh= T 7] 2= expl3 2] keys TlO|E| & #7] X 9] 4 0 2 AFEE 4= QA vhEolEt. T3 B7&
B2t

\RequirePackage{l3keys2e}

\keys_define:nn { dummymain }
{
\g_clear_bool,

clear .bool_set:N =
= \g_print_tl

print .tl_set:N
}

\ProcessKeysOptions { dummymain }

o] Zlo] R}, o]A|
\usepackage[print={Please Help Me}]{dummy}

2kl 5HH o] o 7| x| R oA \g_print_t19] gto] 017l ExtYo| & Zlojc}.

344 7R F/d AA: esgdwalk T 7| ]
o|F A7] TI|AE TE7]= SHATHH 1L o] F& A[ofFrofof Sttt A2} 7ol Aof Al Zhdskal 7]

°J3}17] 412 T7] %] o] &3} P 0] & A ARG NGk o] 5-& ofu] THE A S Alo] SYGlolA

LLR TR )

37 DA 2hehA) itk 5] AHEAL QlEfElo] A B4 BEO|R YR §40] o] BE ofrje] =27}
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ojm| M{dl Zlo] e ez ket o]Foz T sttt Wi o o] 2 53] ojyolA =
TEHA == 25 o] Foh. 227t AEH o] A Fhar o] 2 7hES] \walko]u \dwalke]ztal
o] 37| Azl olf& A 710l Atk gt FEE A o] thZAHE 4] 0124 \DWalkol & Zoltth. of|ZAth

> SApA 222 37| 2] = obr2 = EA]

\randomwalk o]&d £& o] & Fa7t A RS/ 1A Eks7
AR A “Hij 257 2 ok o]l S & alefso{of gt}
Za G2 olopZ| ARt dut A7HA] (s AT E) TRXQ 2 wA1 & THEAl= 252 A7] "okl ol & &9
\def\v#1{\vec{#1}} o] A0 & sl 2= 7} AL L Wttt I Y115 HhobA] MY sh=
Ate] Aol A o] A2 BT = glo] AT U= L], \vi ¢ ] 20| = BF KIEX HF ¢! Aot} o]F
\defsljH] 2|t oj#jet= URI7}? Alth7} & & o] oA gt He] Ao g F= Aol A o] A2
SsE2 2o FES oIt KX 2, o] T2 AFEA}= preamble©l|A] \def th4l \newcommandE 2%
2t OA 2 E ol S A e AFEo] Bk A2 “dEo] ojn] &S vhE AL 42 HE 2
AR = vhEo] 2] D2’ = Zlo|,

3712 2] o] F-& O 7220 o|F-2 Ui dojx = #ehstr] wjZo|tt. & g2 8.3 A|gho] A=
A& oty A qt,

Shuf] A2k 2} o] 55 ool Eol= WA 9
“Z}7] o] & AZAE 20l A EEP Al 5t
Sh= ARlol 17| W&l =5kt

A& A2l 2 sk 317] 2] 9] o] 2 esgdwalk = st il ShEE| 9]9] 7]Fof S50 B Qo] &
esgehs -2 -8 07|12 2 v 2oty & ul= £ ol oby 2l shAlh

19
o
Rl
i
M

grgo] fayst A o] l=tl CTANCIA 3H A 2E 7] 2] o] F
A}, AR HoprM = mRA] ofr]of] A= E71%17] &7 o7

rlo

A& B 24 BE o] 930l o] 5] o) T A2, HAH W 7|6k AR (2R ALY 5)
£ 2HEo 7|Z|ETt theu} 2ol AlRet,

% file: “esgdwalk.sty”
% (c) 2019 Nova de Hi.
% A short sample package for Expl3 Study Group of KTUG

% LPPL

% This work may be distributed and/or modified under the

% conditions of the LaTeX Project Public License, either version 1.3
% of this license or (at your option) any later version.

% The latest version of this license is in

% http://www.latex-project.org/lppl.txt

% and version 1.3 or later is part of all distributions of LaTeX

% version 2005/12/01 or later.

% This work has the LPPL maintenance status “maintained'.

% The Current Maintainer of this work is Nova de Hi.

\. J

o} 7| M= eho] MIAE LPPLE $i=d, Y$HH GPLo|U BSD Lisencel} Creative Commons License 5
Aefet 4> Uk, o™ A 0 2 AR (proprietary) & A5 WRSHH =5 Ul AL HEa —:—E

A,

Expl Package A o33} o] A A3t} expl3E requirestis A2 919 A4 F vEE T jof] S

=] 2] a1 & ook 5h=t]| \ProvidesExplPackage A 10| 27] H7}A]= expl syntax7} oFZ] oy UE
7| Hoj =™ “450}7\] W2 Amo]A"7F ZoZ 4 7] WlEolt). tiREe] F¢ ¥ 24 sleut
2349 o]=A =

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

{ esgdwalk }

{ 2019/08/03 }

{1.0}

{ a sample expl3 package }

o

] Aelo] 9le o] TR E HEZ \ExplSyntaxOn & o] )t}

I a7]2] o] H7|AE flste] H=EA] Hast 7| A& 2ES .

\RequirePackage{tikz}
\RequirePackage{esgutil}

o 790 esgutilelet s7] 217} B RO W& W7 217} ol B2 0] 22 of ol A g 4 YA
AgalAL ohm (M ATl £A47h Qi 9ol @7l maksto] ulmstolof st

849 92§41 o ofuf FoluA. [color-bluelehi el 41 WokSolA o) My 2 Fus

%%% package options
\keys_define:nn { dwalkpackage }
{

}

color .tl_set:N = \g_coloropt_tl

\ProcessKeysOptions { dwalkpackage }
ol A m7] 2] 42 \g_coloropt_t1& ojr} t]ZE MAS 23 Ao \ProcessKeysOptions
3 o] Hoj \keys_set:nn s FH = Zlo|c},

HQl FE  esgd06ol|A] ojn] BHEo] E \DWalk TEZ I 2 7k 2™ Hct A 7oA & keys & 2|7}
A=t HH | QRS Zrol & key S moduleH S dwalko 2 33Tt o] Al o] mjj7] %] 9] &A1& o} 7]
et keys ] moduled 2t Zatok & Zio|ct.

Uﬂ°1 FE = 735t esgdwalk. sty AA FEE Falstofat, o] Ao SiE ool Tx] M4 T

Tﬂfoa"—q opA kol \endinputS FolM st o] B <& Fot.

X 2 o] W7 A7} AR AL A AL E QLS W) AFE A= 3l 7] 2] 9] ZEE H = Aol ofYet A FAE
At BAE 75| gt e TS0l B AL esgdwalk-doc. texdt esgdwalk-doc. pdf 7t &4 o] sl gstct.
o 7|7}A] =™ o} & Zo|c}. o] A 7}e] 1} esgdwalk.sty, esgdwalk-doc. {tex,pdf}= dto] &
ZuI R 7oA vty

\usepackage[color=red!30!violet]{esgdwalk}< preamble°l il \DWalk == AH-8-al| ot
}.

[ \DWalk{angle=82, forward=0.02+0.02 ,walk=100} ]
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7] A o] i E  TEX T)7| A= CTAN S So5to] Bj 23t} 2H4l o] 2Hd Sk mlj 7] 2] 7} of 2] Abgol|A] & 127}
A 27} glom AFS of-& (‘:H:’- 7, o] E)of AH4lo] ITHH CTANO]| Q2 ESt = £t
Sh=A Aol 9= 117] 2| &2 KTUG Private Repository & &oto] Hi 2 =& it}

A F7HA] Appl o] Z/g 7t Sl e Foll A ol E= S ot AR 9 o] 5 1A w7 A skaL
0] & KTUG Wiki®] “Expl3 Study Group” H|0] X]o]] J 2 E5}oqe}.
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