The erw-13 package*

January 28, 2022

Abstract
Utilities based on ITEX3[1], such as \erw_merge_sort:nNn.
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Part 1
Usage

1 boilerplate

\erw_keys_set:n  \erw_keys_set:n{(keyval list)}
\erw_keys_set:nn

\erw_identity:n *
\erw_int_incr:n *
\erw_swap:nn *
\erw_swap:ne *
\erw_name_signature_cs:N *

2 quark

\erw_all_q:w \erw_remove_last_q:w(tokenlist) \g_recursion_tail\g_recursion_stop
\erw_remove_first_q:w

\erw_first_q:w

\erw_remove_last_q:w

\erw_last_q:w

3 predicate

new_compare_p \erw_keys_set:n{ new_compare_p = {(name)}{(signature)}{(predicate)} }
Instance
erw_compare_p:nNnNn

erw_int_incr_p:nn

10
10
12
13
15

16



\erw_remove_first:n
\erw_remove_last:n
\erw_first:n
\erw_last:n
\erw_adjacent_insert:nn
\erw_adjacent_insert:en

\erw_split_even:n
\erw_split_even:e
\erw_merge_sort:nNn
\thread_sort :nnNn
\erw_filter_uniq:nn
\erw_filter_uniq:n

\erw_parameter:n
\erw_parameter:nn
\argument :nn

4 op’s on lists

5 algo

\erw_thread_sort:nnNn{(first sorted list)}{(second sorted list)}{(compare
predicate name)}<|>

\erw_merge_sort:nNn{(compare predicate name)}<|>{(unsorted list)}
\erw_filter_uniq:nn{(compare predicate)}{(tokenlist)}
\erw_filter_uniq:n{(ascending intergers)}

6 code

\erw_parameter:n{(arity)}
\erw_parameter:nn{(start pos)}{(arity)}
\erw_argument :nn{(start pos)}{(signature)}

Part 11
Other

1 Bibliograhy

[1] The BTEX3 Project Team. The BTEXS interfaces. https://ctan.math.washington.
edu/tex-archive/macros/latex/contrib/13kernel/expl3.pdf. 2019

2 Support

This package is available from https://github.com/rogard/erw-13.

Part 111
Implementation


https://ctan.math.washington.edu/tex-archive/macros/latex/contrib/l3kernel/expl3.pdf
https://ctan.math.washington.edu/tex-archive/macros/latex/contrib/l3kernel/expl3.pdf
https://github.com/rogard/erw-l3
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(*package)

> (@@=erw)

% \ExplSyntaxOn

kernel

\cs_generate_variant:
\cs_generate_variant:
\cs_generate_variant:
\cs_generate_variant:
\cs_generate_variant:
\cs_generate_variant:

» \cs_generate_variant:

\cs_generate_variant:
\cs_generate_variant:

boilerplate

; \msg_new:nnnn{__erw}{

\cs_new:Npn \__erw_te
{\cs_if_exist:NTF\tex
\cs_new:Npn\__erw_emp
\cs_new_protected:Nn\

; \cs_new_protected:Nn\

\cs_generate_variant:
\cs_new:Npn \erw_iden
\cs_new:Npn \erw_int_
\cs_new:Npn \erw_swap
\cs_generate_variant:
\cs_new:Npn \erw_name
{ \exp_last_unbraced:

\__erw_name_signatu
\cs_new:Nn \__erw_nam

quark

; \msg_new:nnn{erw}{qua

{requires~tail;~got~’
\cs_new:Npn
\erw_all_q:w

#1

33 \q_recursion_stop

VA
\erw_remove_last_q:
\erw_last_q:w#l\q_r

}

\cs_new:Npn

\erw_remove_first_q:w

#1 % <tokenlist endin

\gq_recursion_stop

{\quark_if_recursion_
\__erw_remove_first

\cs_new:Npn

\__erw_remove_first_q

Nn\int_compare_p:nNn{eNe}

Nn\int_eval:n{e}

Nn\prg_new_conditional:Nnn{c}
Nn\prg_replicate:nn{e}

Nn\regex_gset:Nn{c}
Nn\regex_log:N{c}

Nn\regex_match:NnTF{c}

Nn\tl_to_str:n{e}
Nn\prop_put : Nnn{Nne}

text}{text~is~not~loaded}{load~amsmath}

xt:n #1

t{\text{#1}}{\msg_error:nn{__erw}{text}}}

ty:w #1 \q_recursion_stop {\c_empty_tl}
erw_keys_set:n{ \keys_set:nn{__erw}{#1} }
erw_keys_set:nn{ \keys_set:nn{__erw / #1}{#2} }

Nn\erw_apply:Nw{c}
tity:n#1{#1}

incr:n#1{\int_eval:n{#1+1}}

inn#1#2{#2#1}

Nn \erw_swap:nn{e}
_signature_cs:N #1
Ne

re_cs:nnn{\cs_split_function:N#1}}
e_signature_cs:nnn{{#1}{#2}}

rk-only-tail}

#1’;~\msg_line_context:}

w#1\g_recursion_stop
ecursion_stop

g with recursion tail>

tail_stop:n{#1}

_q:nw#l\q_recursion_stop}

nw



w6 #1 % <head>

17 #2 Y <rest>

s \g_recursion_stop

20 {\erw_remove_last_q:w#2\q_recursion_stop
so  \erw_last_q:w#2\q_recursion_stop}

st \cs_new:Npn

52 \erw_first_q:w

53 #1

s+ \q_recursion_stop

55 {%

s6  \quark_if_recursion_tail_stop:n{#1}

s7 \__erw_first_q:enw{ \tl_if_head_is_group_p:n{#1}}#1\q_recursion_stop }
s \cs_new:Npn

so \__erw_first_q:nnw

o #1 % <head is group>

o1 #2 % <head>

o #3 % <rest>

63 \q_recursion_stop

oo Lh

o5 \bool_if :nTF{#1}{{#2}}{#2}

66 }

o7 \cs_generate_variant:Nn\__erw_first_q:nnw{e}

¢t \cs_new:Npn

o \erw_remove_last_q:w #1 \g_recursion_stop

0 {%

7 \quark_if_recursion_tail_stop:n{#1}

7 \__erw_remove_last_q:ew{\tl_if_head_is_group_p:n{#1}}#1\q_recursion_stop }
73 \cs_new:Npn

7 \__erw_remove_last_q:nw

s #1 7% <head is group>

76 #2 % <tokenlist>

77 \q_recursion_stop

s { \__erw_remove_last_q:nnw{#1}#2\q_recursion_stop }
79 \cs_generate_variant:Nn\__erw_remove_last_q:nw{el}
2 \cs_new:Npn

st \__erw_remove_last_q:nnw

e #1 Y, <head is group>

53 #2 % <head>

31 #3 ¥ <rest>

&5 \q_recursion_stop

86 {%

87 \quark_if_recursion_tail_stop:n{#3}

s \bool_if :nTF{#1}{{#2}}{#2}

so  \__erw_remove_last_q:ew {\tl_if_head_is_group_p:n{#3}} #3 \q_recursion_stop
90 }

o1 \cs_generate_variant:Nn\__erw_remove_last_q:nnw{e}
o> \cs_new:Npn

o3 \erw_last_q:w #1 \g_recursion_stop

oo {\quark_if_recursion_tail_stop:n{#1}

o5 \__erw_last_qg:ew{\tl_if_head_is_group_p:n{#1}}#1\q_recursion_stop}
o \cs_new:Npn

o7 \__erw_last_q:nw

os #1 % <head is group>

00 #2 % <tokenlist>



\g_recursion_stop
{ \__erw_last_q:nnw{#1}#2\q_recursion_stop }

> \cs_generate_variant:Nn\__erw_last_q:nw{e}

\cs_new:Npn

» \__erw_last_q:nnw

#1 7, <head is group>
#2 7, <head>

7 #3 Y, <rest>

\gq_recursion_stop
{%
\quark_if_recursion_tail_stop_do:nn{#3}{ \bool _if:nTF{#1}{{#2}}{#2} }
\__erw_last_q:ew {\tl_if_head_is_group_p:n{#3}} #3 \q_recursion_stop
}

\cs_generate_variant:Nn\__erw_last_q:nnw{e}

predicate

\msg_new:nnn{__erw}{predicate-empty}
{empty~expression~in~predicate}
\prg_new_conditional:Npnn
\erw_and_tl:nn

; #1 7, <predicate expression>

#2 9 <tokens>
{p}
{%~"A

\__erw_and_tl:nw {#1}#2 \g_recursion_tail\q_recursion_stop

s ¥

\cs_new:Npn
\__erw_and_tl:nw

#1 7, <predicate expression>
#2 7, <value>

s \g_recursion_stop

{h
\quark_if_recursion_tail_stop_do:nn{#2}
{ \prg_return_true: }
\__erw_and_tl:nnw
{#1} 7 <predicate expression>
#2 % <value>
\g_recursion_stop

}

\cs_new:Npn

33 \__erw_and_tl:nnw

#1 7 <predicate expression>

#2 % <value>

#3 ), <rest>

\q_recursion_stop

Tk
\bool_if :nTF
{#1{#2}}
{\__erw_and_tl:nw{#1}#3\q_recursion_stop}
{ \prg_return_false: }

: ¥

\cs_new:Npn \__erw_new_compare_p:nnn
#1 Y, <name>



160

161

163

164

166

167

168

169

170

190

191

193

194

195

196

198

199

200

201

#2 % <signature>

> #3 Y, <code>

>}

%
\prg_new_conditional:cnn{#1:#2}
{p}
%
\bool_if:nTF
{#3%}
{\prg_return_true:}
{\prg_return_false:}
}
\keys_define:nn{ __erw }
{
new_compare_p.code:n = {\__erw_new_compare_p:nnn#1}
}
\erw_keys_set:n
%
new_compare_p =
{erw_compare} J, <name>
{nNnNn}
{ \__erw_compare:eecN{ #2{#3} }{ #2{#5} }{ #1:nNn }#4 }
}

\cs_new:Npn
\__erw_compare:nnNN
#1 9 <first>

#2 % <second>

; #3 7, <predicate>

#4 7 <operator>
{ #3{ #1 ywa{ #2 } }
\cs_generate_variant:Nn\__erw_compare:nnNN{eec}
\erw_keys_set:n
%

new_compare_p =

{erw_int_incr}

{nn}

{\exp_args:Ne

\int_compare_p:nNn{ \int_eval:n{#1+1} } = {#2} }

keyval

\cs_new:Npn\__erw_keyval_key:w #1 = #2 \g_recursion_stop{#1}
\cs_new:Npn\__erw_keyval_value:w #1 = #2 \q_recursion_stop{#2}

> \cs_new:Npn \erw_keyval_key:n#1{\__erw_keyval_key:w #1 \g_recursion_stop}

\cs_new:Npn \erw_keyval_value:n#1{\__erw_keyval_value:w #1 \q_recursion_stop}
\cs_new:Npn \erw_keyval:nn#1#2{ #1 = #2 }
\erw_keys_set:n
{

new_compare_p = {erw_key_compare}

{nNn}{ \erw_compare_p:nNnNn

{int_compare_p}\erw_keyval_key:n{#1}#2{#3} 1},
new_compare_p = {erw_key_compare}
{n}{ \erw_compare_recurse_p:nnNN{#1}



202 {int_compare_pl}\erw_keyval_key:n< }
203 }

6 op’s on list

20+ \cs_new:Npn

205 \erw_remove_first:n

206 #1 % <tokemlist>

207 {\erw_remove_first_q:w#l\q_recursion_tail\q_recursion_stop}
208 \cs_generate_variant:Nn\erw_remove_first:n{e}

200 \cs_new:Npn

210 \erw_remove_last:n

211 #1 % <tokenlist>

12 {\erw_remove_last_q:w#1\q_recursion_tail\q_recursion_stop}
213 \cs_generate_variant:Nn\erw_remove_last:n{e}

212 \cs_new:Npn

215 \erw_first:n

216 #1

217 {\erw_first_q:w#1\q_recursion_tail\q_recursion_stop}
21s \cs_generate_variant:Nn\erw_first:n{e}

219 \cs_new:Npn

20 \erw_last:n

21 #1 % <tokenlist>

22 {\erw_last_q:w#l\q_recursion_tail\q_recursion_stop}
223 \cs_generate_variant:Nn\erw_last:n{e}

224 \cs_new:Npn

225 \erw_adjacent_insert:nn

e #1 % <list>

27 #2 ¥, <separator>

»s {%

20 \erw_first:n{#1}

0 \erw_swap:en

231 { \erw_remove_first:n{#1} }
232 {%

233 \__erw_adjacent_insert:nw
234 {#2} I, <separator>

235 }

36 \q_recursion_tail

237 \gq_recursion_stop

238

30 \cs_generate_variant:Nn\erw_adjacent_insert:nn{e}
220 \cs_new:Npn

21 \__erw_adjacent_insert:nw

22 #1 7 <separator>

23 #2 Y <rest>

224 \q_recursion_stop

245 {%

26 \quark_if_recursion_tail_stop:n{#2}

27 \__erw_adjacent_insert:new {#1}{\tl_if_head_is_group_p:n{#2}}#2 \q_recursion_stop
s }

220 \cs_new:Npn

250 \__erw_adjacent_insert:nnw

1 #1 % <separator>

52 #2 % <head is group>



289

290

291

292

293

294

295

296

297

299

300

301

302

304

306

#3 % <head>

1 #4 Y, <rest>

\q_recursion_stop

%
#1\bool_if :nTF{#2}{{#3}}{#3}
\__erw_adjacent_insert:nw{#1}#4\q_recursion_stop

0 }

) \cs_generate_variant:Nn\__erw_adjacent_insert:nnw{ne}

\cs_new:Npn

> \erw_clist_tl:nn

#1 % <bool>
#2 % <list>
{ \erw_clist_tl:nnw {#1} #2 \q_recursion_tail\g_recursion_stop }
\cs_new:Npn

» \erw_clist_tl:nnw #1 #2\q_recursion_stop
28 {\quark_if_recursion_tail_stop:n{#2}

\erw_clist_tl:nenw {#1}
{\tl_if_head_is_group_p:n{#2}} #2 \g_recursion_stop}
\cs_generate_variant:Nn\erw_clist_tl:nnw{ne}
\cs_new:Npn
\erw_clist_tl:nnnw

s #1 % <bool>

#2 7, <head is group>
#3 % <head>

#4 7 <rest>
\gq_recursion_stop

{
\quark_if_recursion_tail_stop_do:nn{#4}
Y
\bool_if:nTF
{\bool_lazy_and_p:nn{#1}{#2}}
{{#3}{#3}
}
\bool_if :nTF{\bool_lazy_and_p:nn{#1}{#2}}
{{#3}3{#3},
\erw_clist_tl:nnw {#1} #4 \q_recursion_stop
}

\cs_generate_variant:Nn\erw_clist_tl:nnnw{ne}
\prg_new_conditional:Npnn

\erw_if_in_clist:nn

#1 % <value>

#2 % <clist>

{p}

{ \__erw_clist_if_in:nw {#1} #2, \q_recursion_tail \q_recursion_stop }
\cs_new:Npn

¢ \__erw_clist_if_in:nw #1 #2 \gq_recursion_stop

%
\quark_if_recursion_tail_stop:n{#2}
\__erw_clist_if_in:nnw {#1} #2 \g_recursion_stop

}

303 \cs_new:Nn

\__erw_clist_if_in:nn
{\__erw_clist_if_in:nw{#1} #2 \q_recursion_stop}
\cs_new:Npn



7

\__erw_clist_if_in:nnw #1 #2, #3 \q_recursion_stop

s %

\quark_if_recursion_tail_stop_do:nn{#3}

%
\str_if_eq:nnTF{#1}{#2}
{\prg_return_true:}{\prg_return_false:}

}

\str_if_eq:nnTF{#1}{#2}

{\prg_return_true:}

{\__erw_clist_if_in:nw {#1} #3 \gq_recursion_stop}

\__erw_empty:w\g_recursion_stop

}

algo

7.1 split

\cs_new:Npn
\erw_split_even:n
#1 7, <tokenlist>
%
\tl_if_empty:nF{#1}
iV
\exp_last_unbraced:Ne
\__erw_split_even:nnnw
{h
{\__erw_split_even_threshold:n{#1}} J <count>
{\tl_if_head_is_group_p:n{#1}} % <head is group>
}
#1 Y <tokenlist>
\g_recursion_tail
\g_recursion_stop
}
}

\cs_generate_variant:Nn\erw_split_even:n{e}

7 \cs_new:Npn
s \__erw_split_even_threshold:n

#1 Y, <tokenlist>
{\exp_args:Ne
\int_div_round:nn{\tl_count:n{#1}}{2}}

> \cs_new:Npn

\__erw_split_even:nnnw
#1 Y, <threshold>

#2 7, <head is group>
#3 % <head>

#4 % <rest>

; \g_recursion_stop

{%
\quark_if_recursion_tail_stop_do:nn{#4}
{ { \bool_if:nTF{#2}{{#3}}{#3} I} }
\exp_last_unbraced:Ne
\__erw_split_even:nnnnw
{4
{1} % <left size>

10



356 { \tl_if_head_is_group_p:n{#4} }

357 {#1} % <threshold count>

358 { \bool_if:nTF{#2}{{#3}}{#3} } ) <left list>
359 }

360 #4 Y <right list>

1 \g_recursion_stop

362 )

563 \cs_new:Npn

364 \__erw_split_even:nnnnw

365 #1 9 <left size>

36 #2 % <right head is group>
367 #3 % <threshold count>

365 #4 Y <left list>

60 #5 % <right head>

;70 #6 % <right rest>

s \g_recursion_stop

372 {%

373 \bool_if:nTF

sz { \int_compare_p:nNn {#1}<{#3} }

375 {%

376 \exp_last_unbraced:Ne

377 \__erw_split_even:nnnnw

378 {

379 { \int_eval:n{#1+1} } 7 <left size>

380 { \tl_if_head_is_group_p:n{#6} } % <right head is group>
381 {#3} J <threshold count>

. {#4\bool_if:nTF{#2H{{#5}}{#5}} % <left list>

383 }

384 #6

385 \g_recursion_stop

386 }

387 {%

388 {#4}

389 {%

390 \bool_if :nTF{#2}{{#5}}{#5}

301 \erw_remove_last_q:w#6\q_recursion_stop\erw_last_q:w#6\q_recursion_stop}
392 }

393 }

7.2 thread sort

304 \cs_new:Npn

305 \erw_thread_sort:nnNn

06 #1 % <first sorted list>

307 #2 ) <second sorted list>

;08 #3 % <compare predicate name>
00 #4 Y, <compare operator>

s00 {%

401 \__erw_thread_sort:nNnnn

20>  {#3} % <compare predicate name>
203  #4 % <compare operator>

sw0s  {\c_empty_t1l} J <accum>

405 {#1}

406 {#2}

w07 }

11



208 \cs_generate_variant:Nn\erw_thread_sort:nnNn{ee}
200 \cs_new:Npn

110 \__erw_thread_sort:nNnnn

211 #1 % <compare predicate name>

212 #2 Y, <compare operator>

113 #3 % <sorted>

414 #4 Y <first>

215 #5 7% <second>

a6 L%

217 \__erw_thread_sort:nNnww

25 {#1} % <compare predicate name>
219 {#2} Y, <compare operator>

2o {#3} Y <sorted>

21 #4 \g_recursion_tail), <first>

22 \g_stop
423 #5 \q_recursion_tail}, <second>
x2:  \g_recursion_stop

a5 }

26 \cs_generate_variant:Nn\__erw_thread_sort:nNnnn{nNeee}
27 \cs_new:Npn

128 \__erw_thread_sort:nNnww

20 #1 7 <compare predicate name>

230 #2 % <compare operator>

131 #3 ) <sorted>

i #4 Y <first>

233 \q_stop

131 #5 7 <second>

235 \g_recursion_stop

436 {%

237 \quark_if_recursion_tail_stop_do:nn{#4}
3 { #3 \erw_all_q:w #5 \g_recursion_stop }
20 \quark_if_recursion_tail_stop_do:nn{#5}
20 { #3 \erw_all_q:w #4 \g_recursion_stop }
441 \__erw_thread_sort:nNneeww

442 {#1}#2{#3}

23 { \tl_if_head_is_group_p:n{#4} }

24 { \tl_if_head_is_group_p:n{#5} }

w5 #4\q_stop

26 #5\q_recursion_stop

447 }

25 \cs_new:Npn

19 \__erw_thread_sort:nNnnnww

w0 #1 7 <compare predicate name>

w51 #2 Y, <compare operator>

152 #3 % <sorted>

w3 #4 7 <head is begin>

w4 #5 % <head is begin>

455 #6 % <first head>

456 #7 % <first rest>

257 \gq_stop

455 #8 % <second head>

w0 #9 % <second rest>

260 \gq_recursion_stop

w61 {h

12



w62 \bool_if:nTF
w63 { \use:c{#1:nNn}{#6}#2{#8} }

464 {%

465 \__erw_thread_sort:nNeee

466 {#1}

467 #2

468 {#3\bool_if :nTF{#4}{{#6}}{#6}}

469 {\erw_all_q:w#7\q_recursion_stop}

470 {\bool_if :nTF{#5}{{#8}}{#8}\erw_all_q:w#9\q_recursion_stop}
471 }

472 {%

473 \__erw_thread_sort:nNeee

474 {#1}

475 #2

a76 {#3\bool _if :nTF{#5}{{#8}}{#8}}

477 {\bool_if :nTF{#4}{{#6}}{#6}\erw_all_q:w#7\q_recursion_stop}
478 {\erw_all_q:w#9\q_recursion_stop}

a9}

480 }

251 \cs_generate_variant:Nn\__erw_thread_sort:nNnnnww{nNnee}
7.3 merge sort

22 \cs_new:Npn

23 \erw_merge_sort:nNn

14 #1 7 <compare predicate name>
x5 #2 7 <compare operator>

6 #3 7% <unsorted list>

487 {%

a5 \tl_if_empty:nF{#3}

489 {%

490 \__erw_sort_merge:enNw

491 {\tl_if_head_is_group_p:n{#3}} / <head is group>
492 {#1} 7 <compare predicate name>
493 #2 7, <compare operator>

404 #3 7 <unsorted list>

495 \q_recursion_tail

496 \g_recursion_stop

497 ¥

208 F

20 \cs_generate_variant:Nn\erw_merge_sort:nNn{nNe}
s0 \cs_new:Npn

so0 \__erw_sort_merge:nnNw

50 #1 % <head is group>

503 #2 ) <compare predicate name>

sos #3 % <compare operator>

so5 #4 % <unsorted list head>

s0 #5 % <unsorted list rest>

so7 \g_recursion_stop

508 {%

so  \quark_if_recursion_tail_stop_do:nn{#5}
510 { \bool_if:nTF{#1}{{#4}}{#4} }

511 \exp_last_unbraced:Ne

si2 \__erw_sort_merge:nnnN

513 {%
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514 \erw_split_even:e

515 {%

516 \bool_if :nTF{#1}{{#4}}{#4}

517 \erw_all_q:w#5\q_recursion_stop
518 }

sio + % {<first sorted list>}{<second sorted list>}
s20  {#2} ¥ <compare predicate name>

521 #3 % <compare operator>
s \__erw_empty:w \g_recursion_stop
53

s \cs_generate_variant:Nn\__erw_sort_merge:nnNw{e}
525 \cs_new:Npn

526 \__erw_sort_merge:nnnN

so7 #1 % <left unsorted list>

s26 #2 % <right unsorted list>

520 #3 ) <compare predicate name>

s30 #4 % <compare operator>

531 {%

532 \erw_thread_sort:eeNn

533 {%

534 \__erw_sort_merge:enNw

535 {\tl_if_head_is_group_p:n{#1}}
536 {#3} 7 <compare predicate name>
537 #4 7, <compare operator>

538 #1 7 <unsorted list>

539 \q_recursion_tail

540 \g_recursion_stop

541 } ¥ <first sorted list>

542 {%

543 \__erw_sort_merge:enNw

544 {\tl_if_head_is_group_p:n{#2}}
545 {#3} 7 <compare predicate name>
546 #4 7, <compare operator>

547 #2 Y, <unsorted list>

548 \q_recursion_tail

549 \g_recursion_stop

550} /% <second sorted list>

ssi {#3} % <compare predicate name>
52 #4 Y, <operator>

553

7.4 filter

55« \msg_new:nnn{__erw}{tokenlist-incr}

s55 {expecting~an~ascending~tokenlist~got~#1~followed~by~#2}
ss6 \cs_new:Npn

s57 \__erw_filter_uniq:nnw

553 #1 ) <compare predicate>

ss0 #2 Y <greatest>

se0 #3 % <tokenlist>

561 \g_recursion_stop

%2{%

563 \quark_if_recursion_tail_stop:n{#3}

see \__erw_filter_uniq_aux:nnw{#1}{#2}#3\q_recursion_stop}

565 \cs_new:Npn
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se6 \__erw_filter_uniq_aux:nw
se7 #1 % <compare predicate>
ses #2 % <tokenlist head>

se0 #3 % <tokenlist rest>

s \q_recursion_stop

st {%

572 {#2}

s3 \__erw_filter_uniq:nnw

sz2 {#1} % <compare predicate>
ss {#2} #3 ¥ <tokenlist>

s \gq_recursion_stop }

577 \cs_new:Npn

ss \__erw_filter_uniq_aux:nnw

s7o #1 % <compare predicate>

ss0 #2 % <last>

531 #3 % <head token>

s #4 Y, <rest token>

533 \gq_recursion_stop

sea L %

s35 \bool_if:nTF{\use:c{#1:nNn}{#3}<{#2}}

ss6 {\msg_error:nnnn{__erw}{tokenlist-incr{#2}{#3}}

587 {%

588 \bool_if:nF

580 {\use:c{#1:nNn}{#3}={#2}}

s00 % TTA {{#3}}

so0 {\tl_if_single_token:nTF{#3}{#3}{{#3}}}

502

503 \quark_if_recursion_tail_stop:n{#4}

soo % TTA \__erw_filter_uniq:nnw{#1}{#3}#4\q_recursion_stop }
s05 \__erw_filter_uniq:nnw{#1}{#3}#4\q_recursion_stop }
506 \cs_new:Npn

so7 \__erw_filter_uniq:nw

50 #1 % <compare predicate>

s00 #2 9, <tokenlist>

600 {%

601 \quark_if_recursion_tail_stop_do:nn{#2}{\c_empty_t1l}
62 \__erw_filter_uniq_aux:nw {#1}#2 \q_recursion_stop}
603 \cs_new:Npn

60+ \erw_filter_uniq:nn

c0s #1 7% <compare predicate>

606 #2 % <tokenlist>

cor {%

608 \__erw_filter_uniq_aux:nw
e00  {#1} ) <compare predicate>
610 #2

611 \q_recursion_tail % <head token>

62 \g_recursion_stop}

\cs_new:Npn

6+ \erw_filter_uniq:n

015 #1 % <ascending integers>

616 { \erw_filter_uniq:nn{int_compare_p}{#1} }

617 \cs_generate_variant:Nn\erw_filter_uniq:nn{ne}

61
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8 code

015 \keys_define:nn{__erw}

619 { clist_map_inline.code:n = \__erw_map_inline_clist:nnn#1 }
520 \cs_new_protected:Npn

o1 \__erw_map_inline_clist:nnn

62 #1 % <clist>

63 #2 7, <signature>

622 #3 % <code>

605 {

66  \cs_new_protected:cn

o7 {__erw_do:#2}{#3}

625 \clist_map_inline:nn

629 {#1}

630 {\use:c{__erw_do:#2}##1}

631 F

632 \cs_new:Npn

633 \erw_parameter:n

630 #1 Y%A <arity>

635 {## #1}

636 \cs_new:Npn

637 \__erw_parameter_aux:nn

638 #1 % <finish>

630 #2 % <start>

610 { \int_step_function:nnN {#2}{#1}\erw_parameter:n}
6421 \cs_new:Npn

6> \erw_parameter:nn

o3 #1 % <start>

610 #2 % <count>

65 {%

06 \exp_args:Ne

67 \__erw_parameter_aux:nn

o5 {\int_eval:n{#1+#2-1}}{#1}}

619 \cs_new:Npn

es0 \erw_argument:nn

651 #1 % <position>

o2 #2 Y, <signature>

653 {\__erw_argument :nw{#1}#2\q_recursion_tail\q_recursion_stop}
652 \cs_new:Npn

655 \__erw_argument_unit:nn

656 #1 7% <position>

657 #2 % <n|N>

ess {\use:c{__erw_argument_#2:w} #1 \q_recursion_stop}
650 \cs_new:Npn\__erw_argument_n:w #1 \q_recursion_stop{{## #1}}
60 \cs_new:Npn\__erw_argument_N:w #1 \q_recursion_stop{## #1}
\cs_new:Npn

62 \__erw_argument :nw

63 #1 % <position>

664 #2 7 <signature list>

665 \g_recursion_stop

o6 { \quark_if_recursion_tail_stop:n{#2}

667 \__erw_argument :nnw{#1}#2\q_recursion_stop }

66 \cs_new:Npn

60 \__erw_argument :nnw

66
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670 #1 % <position>

o1 #2 % <n|N>

o2 #3 7% <signature rest>

673 \g_recursion_stop

o7a L%

o5 \__erw_argument_unit:nn{#1}{#2}

676 \exp_args:Ne

677 \__erw_argument :nw

o7s {\erw_int_incr:n{#1}}#3\q_recursion_stop }

679 \ProcessKeysOptions{__erw}
o0 \ExplSyntaxOff
o1 (/package)
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