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Abstract

Let (clist)=(e1),...,(en)[l, 13clist]. This package provides a key-based interface
for defining templates whose job is to partition (clist), and map differentiatedly
across its components. \clistmap:nnn{(clist)}{. .., (instance;), ...} {args) iterates
over the i’s. Implicit in (instance;) is (rule sequence;) (the template), (cs name;), and
(signature;)=(args)’ signature. A sequence of instances can be made into a new in-
stance: serial_math_and:N={first_math:N,serial_rest_math_and:N}, and like-

wise for the second component. $\clistmap_inline:nnn{Z,C,Q,R}{serial_math_and:N}

{\mathbb{#1}}$ expands to Z, C, Q, and R. \clistmap:nnnn takes an additional
argument, (chain)~end|append|nest|join, narrowing the set of instances needed to
obtain a particular behaviour.
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Part 1
Usage

1 Overview

Let (clisty=(head) , (rest). The lifecycle has four stages. First, one provides templates
called rules, parameterized by (rule sequence), (cs name), and (signature). Typically, a rule
checks for the recursion tail[l, 13quark] in some combination of (head) and (rest), based on
which it does either of: stop, recurse, forward to (rule sequence), and in each case option-
ally expands \(cs name):(signature)n{(args)}{(head)}. Second, one associates keys to
sequences of rules, rule sequence. Those preset are first, middle, last, serial_second,
and serial_last, for which the stated expression is evaluated for each (e;) in their
respective subsets. Brace groups are preserved. Third, one declares instances of combi-
nations of (rule sequence), (cs name), and (signature). For example, middle_comma:N
and serial_middle: bind together middle and ,#1{#2}, and ,~#1, respectively. Fourth,
define sequences of instances under the constraint that (signature) is identical across
them, instance sequences. Among presets, comma:N and serial: comprise in their
natural order the matches for (7:first_apply|comma_middle|comma_last):N, and
(?7:first_apply|serial_middle|serial_second|serial_last) :, respectively. They ex-
pand to #1{(e1)}, ..., #1{(e,)}, and {e1),~...,~and~(e,), respectively. \clistmap:nnn
works the same with an instance sequence or the list of its constituents.

2 Programming

2.1 key

\clistmap_keys_set:n{ rule = {(key)}{(code)} }
Parameter semantics
# (rule sequence)
# (cs name)
#3 (signature)
#¢ (head is group)
#s (arguments)
(clist head)
(clist rest)
(code) is in terms of #1-#7

#6
#7

Requirement

rule_if_rest_is_tail_eval_else \clistmap_keys_-
rule_if_empty_stop_else set:n{ rule_if_rest_is_tail_eval_else = {(name)}{(code)} }

rule_sequence

semantics Specialization of rule

\clistmap_keys_set:n{ rule_sequence = {...,(key;) = { ...{(rule;)}...},...} }



instance \clistmap_keys_set:n{ instance = { (key prefix) = {(rule sequence)}{(cs
— name)}{(signature)} } }

semantics Associates \clistmap_instance_key:nn{(key prefiz)}{(signature)} with the
RHS of (key prefix) =

instance_sequence \clistmap_keys_set:n{ instance_sequence = { (key) = { ...,(instance;),...},... } }

2.2 «cs

clistmap_keys_set:n \clistmap_keys_set:n{(keyval list)}

\clistmap_info_clist:nn x \clistmap_info_clist:nn{(key)}{(code)}

\clistmap_info prop:nn * nete Used for generating this doc

\clistmap_signature:n * \clistmap_instance_key:n{(key prefix)}{(signature)}
\clistmap_instance_key:nn =*

epands o (Key prefix) : (signature)

\clistmap_instance_sequence_p:n * \clistmap_instance_p:n{(key)}
\clistmap_instance_p:n *

semantis Whether the instance has been registered

\clistmap_use_w:nnnn * \clistmap_use_w:nnnnn
\clistmap_use_w:nnnnn *  {(rule)}

\clistmap_use_w_group:nnnnnn * {(rule sequence (intermnal) )}

{(cs name)}

{(signature)}

{(head is group)}(more)\q_recursion_stop

semantics Fovaluates (code) associated with (rule)
note For use inside (code) on the RHS of rule = (rule bis){code)

\clistmap_bound_cs_group:nnnnn % \clistmap_bound_cs_group:nnnnn

{(cs name)}

{(signature)?}

{(group)}

{(args)}

{(elem)}

pefinition (new elem)=\bool_if :nTF{(group)}{{({elem)}}{(elem)}

semantis \(CS name):(signature){args){(new elem)}

nete FOr use in conjunction with \clistmap_use_w:nnnnn and variants




\clistmap:nnn * \clistmap:nnn{(clist)}{ ...,(instance;),... }{(args)}
\clistmap:nnn{(clist)}{ ...,(instance sequence;),... }{(args)}

Requirement
(clist) has no trailing ,
(args) has signature \clistmap_signature:n{(instance;)}

Expands to
Fistversion FOT each 4, the (code) associated with (rule;).
second version 1terates over the constituents of (rule sequence;)

\clistmap_inline:nnn \clistmap_inline:nnn{ ...,(instance;),... }H(code)}
Requiement \Clistmap_signature:n{(instance;)}=N

\clistmap:nnnn * \clistmap:nnnn{
\clistmap:nnnnq{
\clistmap:nnnn{
\clistmap:nnnn{

clist)H(instances)}{(args)}{(end)}
clist)}{(instances)}{(args)}{(append)}
clist)}{(instances)}{(args)}{(nest)}
clisti)H(instances)}{(args)H(join)}{(clists)}

o~ o~~~

Semantics
end \Cclistmap:nnn{(clist)}H (instances)}{{args)}
appena {end)\clistmap:nnnn{(clist)}
nest \clistmap:nnnn{(end)}
jon \clistmap:nnnn{(end),(clisty)}

\clistmap_inline:nnnn * \clistmap_inline:nnnn{(clist)}{(instances)}{(code)}{(chain)}

Requirement \Clistmap_signature:n{(instance;)}=empty or N



Part 11
Listing

1 Using keys

Listing 1. rule

\clistmap_keys_set:n
{%
rule = {if_rest_is_tail_stop_else_forward_rest}
{7
\quark_if_recursion_tail_stop:n{#7}
\clistmap_use_w:nnne
{#1}3{#2}{#3}
{\tl_if_head_is_group_p:n{#7}}#5#7\q_recursion_stop

(o)
()

Listing 2. rule_sequence

\clistmap_keys_set:n
{
rule_sequence =
{
first =
{
{if _empty_stop_else_forward_head}
{if_rest_is_tail_eval_else_error}

Listing 3. instance

(o)
[
()

\clistmap_keys_set:n
{
instance =
{
{N}{first_apply}{first}{@@_apply},
{}Hfirst_apply{first}{@@_apply’}

(-
()

Listing 4. instance_sequence

\clistmap_keys_set:n
{
instance_sequence =

{




{N}{comma:}{first_apply:, rest_comma:l},
{}{serial_and:}{first_apply:, serial_rest_and:},
}
}

2 Preset keys

Listing 5. rule

if_rest_is_tail_stop_else_eval_recurse
if_rest_is_tail_stop_else_forward_rest
if_empty_stop_else_error
if_empty_stop_else_forward_head
if_empty_stop_else_forward_rest
if_empty_stop_else_forward_all
if_rest_is_tail_eval_else_error
if_rest_is_tail_eval_else_stop

if_rest_is_tail_eval_else_recurse

Listing 6. rule_sequence

first

middle

last
serial_second

serial_last

Listing 7. instance

first_apply:N
first_map:N
first_math:N
first_noindent:N
last_apply:N
last_comma_map:N
last_comma_math:N
last_comma:N
serial_last:N
serial_second:N
middle_apply:N
middle_comma_map:N
middle_comma_math:N
middle_comma:N
serial_last_math_and:N
serial_middle_math:N
serial_second_math_and:N

first_apply:




first_math:
first_noindent:
first_unbrace:
last_apply:
last_comma_math:
last_comma_unbrace:
last_comma:
last_newline:
last__unbrace:
middle_apply:
middle_comma_math:
middle_comma_unbrace:
middle_comma:
middle_newline:
middle_unbrace:
serial_last_and:
serial_last_math_and:
serial_middle_math:
serial_middle:
serial_second_and:

serial_second_math_and:

Listing 8. instance_sequence

apply:N
comma_map:N
comma_math:N
comma:N
rest_apply:N
rest_comma_map:N
rest_comma_math:N
rest_comma:N
serial_and:N
serial_math_and:N
serial_rest_and:N
serial_rest_math_and:N
apply:

comma_math:
newline:
comma_unbrace:
comma:

rest_apply:
rest_comma_math:
rest__newline:
rest_comma_unbrace:
rest_comma:
rest__unbrace:
serial_and:

serial_math_and:




unbrace:
serial_rest_and:

serial_rest_math_and:

3 cs

3.1 plain

Listing 9. math

\ExplSyntaxOn

\clistmap:nnn{Z, C, Q, R}

{ first_math:N, serial_rest_math_and:N }
{\mathbb}

\ExplSyntax0ff

Z,C,Q,and R

3.2 chain

Listing 10. append

\ExplSyntaxOn
\clistmap_inline:nnnn
{{J,u,1,e,s},Jim,Catherine}
{first_map:N}
{#1}
{append}
{middle_comma:N}
{~#1}
{append}
{%~"A
serial_second:N,7""A ignored in this case
serial_last:N
}
{~et~#1}
{end}
\ExplSyntaxOff

Jules, Jim, et Catherine

Listing 11. nest

\ExplSyntax0On

\noindent
\clistmap_inline:nnnn
{{foo},{bar,baz}, {qux}}




{comma_unbrace:}
{3+

{nest}
{newline:}

{3+

{end}
\ExplSyntax0ff

Listing 12. join

\ExplSyntaxOn
\clistmap_inline:nnnn
{foo,bar}
{comma:}

{3

{join}

{baz}

{comma:}

{

{end}
\ExplSyntax0ff

foo,bar,baz

Part 111
Other

1 Bibliograhy

[1] The IWTEX3 Project Team. The BTEXS interfaces. https://ctan.math.washington.
edu/tex-archive/macros/latex/contrib/13kernel/expl3.pdf. 2019

2 To do

1. “Warning: A control sequence of the form ..._ clistmap” That’s because of the
way \__clist_instance_name:nn is set up, and passing to it an internal control
sequence. So? Modify \__clist_instance_name:nn.
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3 Support

This package is available from https://github.com/rogard/clistmap.

Part IV
Implementation

1 (*package)
> (@@=clistmap)
5 h \ExplSyntaxOn

1 boilerplate

\clistmap_keys_set:n

\clistmap_info_clist:nn + \cs_generate_variant:Nn\str_if_eq:nnTF{e}
s \cs_generate_variant:Nn\tl_to_str:n{e}
¢ \cs_generate_variant:Nn\prop_gput:Nnn{Nee}
7 \cs_generate_variant:Nn\erw_parameter:n{e}
s \cs_generate_variant:Nn\erw_argument:nn{ne}
o \cs_generate_variant:Nn\erw_parameter:nn{ne}
10 \cs_generate_variant:Nn\erw_clist_tl:nn{ne}
11 \cs_new:Npn\__clistmap_empty:w#1\q_recursion_stop{}
12 \clist_new:N\__clistmap_helper_clist
13 \cs_new_protected:Nn
1 \clistmap_keys_set:n{ \keys_set:nn{ __clistmap }{ #1 } }
15 \prop_new:N\__clistmap_info_clist_prop
16 \cs_new_protected:Npn
17 \__clistmap_info_clist_put:nn
15 #1 Y% <key>
10 #2 Y, <name:signature>
20 {\prop_gput:Nnn\__clistmap_info_clist_prop{#1}{#2}}
21 \cs_new_protected:Npn
2> \clistmap_info_clist:nn
2 #1 % <key>
o0 #2 % <code>
> {\clist_map_inline:cn{\prop_item:Nn\__clistmap_info_clist_prop{#1}}{#2}}
2 \prop_new:N\__clistmap_info_prop_prop
»7 \cs_new_protected:Npn
23 \__clistmap_info_prop_put:nn
0 #1 % <key>
50 #2 7, <name:signature>
;1 {\prop_gput:Nnn\__clistmap_info_prop_prop{#1}{#2}}
3 \cs_new:Nn
33 \__clistmap_brace:nn{{{#1}{#2}}}
2 \cs_new:Npn
35 \clistmap_info_prop:n
56 #1 7 <key>
;7 { \prop_map_function:cN
35 {\prop_item:Nn\__clistmap_info_prop_prop{#1}}\__clistmap_brace:nn }
30 \cs_new:Npn
20 \clistmap_info_prop:nn

11
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s #1 Y% <key>

2 #2 % <code>

23 { \prop_map_inline:cn

2 {\prop_item:Nn\__clistmap_info_prop_prop{#1}}{#2} }
25 \cs_new:Nn

s \__clistmap_group_if:nn

a7 {\bool _if :nTF{#2}{{#1}}{#1}}

s \cs_generate_variant:Nn\__clistmap_group_if:nn{e}

20 \cs_new:Nn

50 \__clistmap_head_clist:n

st {4

s> \exp_args:Ne

53 \tl_head:n

se { \clist_map_function:nN{#1}\__clistmap_head_clist_aux:n }
55 F

s6 \cs_new:Nn

57 \__clistmap_head_clist_aux:n{#1}

(End definition for \clistmap_keys_set:n and \clistmap_info_clist:nn. These functions are docu-
mented on page 4.)

2 name
\__Clistmap_rule_name:n
\__clistmap_instance name:nnn 55 \cs_new:Npn
\__clistmap_instance signature:n 50 \__clistmap_rule_name:n
\__clistmap rule sequence name:n 60 #1 % <rules>
61 {rule_#1}

& \cs_new:Npn

63 \__clistmap_instance_name:nn

o #1 % <rules>

65 #2 7% <cs name>

s {instance_#1_#2}

67 \cs_new:Npn

6s \__clistmap_instance_name:nnn

0 #1 % <rule>

0 #2 % <next rules>

71 #3 % <cs name>

72 {\__clistmap_instance_name:nn{#1_#2}{#3}}
73 \cs_new:Npn

74 \__clistmap_instance_signature:n
75 #1 % <signature>

76 {n#lw}

(End definition for \__clistmap_rule_name:n and others.)

3 c

7 \cs_new:Npn

75 \__clistmap_c:n

70 #1 % <name>

s0 {__clistmap_#1}

s \cs_generate_variant:Nn\__clistmap_c:n{e}

~

12



& \cs_new:Npn

&3 \__clistmap_c:nn

s #1 % <name>

e #2 7 <signature>

e {\__clistmap_c:n{#1:#2}}

&7 \cs_generate_variant:Nn\__clistmap_c:nn{e, ee}
s \cs_new:Npn

s \__clistmap_bound_cs_c:nn

oo #1 % <name>

o1 #2 % <signature>

oo {#1:#2n}

o3 \cs_new:Npn

os \__clistmap_rule_c:n

o5 #1 % <rule>

o5 {%

o7 \__clistmap_c:en

o5 {\__clistmap_rule_name:n{#1}}

99 {nnnnnnnn}

100 }

101 \cs_new:Npn

102 \__clistmap_instance_c:nn

103 #1 % <rules>

104 #2 % <cs name>

s { \__clistmap_c:e

106 { \__clistmap_instance_name:nn{#1}{#2} } }
107 \cs_generate_variant:Nn\__clistmap_instance_c:nn{e}
e \cs_new:Npn

100 \__clistmap_instance_c:nnn

110 #1 % <rules>

111 #2 % <cs name>

112 #3 % <signature>

113 {%

1z \__clistmap_c:ee

115 { \__clistmap_instance_name:nn{#1}{#2} }
16 { \__clistmap_instance_signature:n{#3} }
117 }

115 \cs_generate_variant:Nn\__clistmap_instance_c:nnn{e, nne}
110 \cs_new:Npn

120 \__clistmap_instance_c_this:nnnn

21 #1 Y <rule>

122 #2 % <next rules>

123 #3 Y% <cs name>

124 #4 % <signature>

15 { \__clistmap_instance_c:enn

16 {\__clistmap_rule_link:nn{#1}{#2}}{#3}{#4} }

4  rule_link

127 \cs_new:Npn

18 \__clistmap_rule_link:nn
10 #1 Y% <rule 1>

130 #2 % <rule 2>

130 {#1_#23}

122 \cs_new:Npn

13



133

135

136

137

138

139

161

162

163

164

165

166

167

168

169

183

\__clistmap_rule_link:n

4 #1 % <{rule{1}}...>

%
\__clistmap_rule_link:w#1\q_recursion_tail\g_recursion_stop

}

\cs_generate_variant:Nn\__clistmap_rule_link:n{e}

\cs_new:Npn

\__clistmap_rule_link:w

#1

\q_recursion_stop

s {%

\quark_if_recursion_tail_stop:n{#1}
\__clistmap_rule_link:nw #1 \q_recursion_stop}
\cs_new:Npn

» \__clistmap_rule_link:nw
s #1 % <rules>

#2 % <{rule{1}}...>
\gq_recursion_stop
%
\quark_if_recursion_tail_stop_do:nn{#2}{#1}
\__clistmap_rule_link:nnw{#1}#2\q_recursion_stop}
\cs_generate_variant:Nn\__clistmap_rule_link:nw{e}
\cs_new:Npn
\__clistmap_rule_link:nnw

#1 Y% <rules>

s #2 % <rule{1l}>

#3 % <{rule{2}}...>
\q_recursion_stop
%
\__clistmap_rule_link:ew
%
\__clistmap_rule_link:nn
{#1} % <rule 1>
{#2} % <rule 2>
} % <rules>
#3 % <{rule{1}}...>
\q_recursion_stop

inline

\cs_new_protected:Nn
\__clistmap_inline_set_exp_nnnot:Nn
{\cs_set:Nn#1
{\exp_not:n
{\exp_not:n
{\exp_not:n{#2}}}}}

\cs_generate_variant:Nn\__clistmap_inline_set_exp_nnnot:Nn{c}

; \cs_new:Nn\__clistmap_inline_c:n{__clistmap_#1:n}

\cs_new:Nn\__clistmap_inline_use:n
{J%~~A BUG
\use:c{\__clistmap_inline_c:n{#1}}}
\cs_new_protected:Nn
\__clistmap_inline_set_exp_nnnot:nn

14



\clistmap:nnn
\clistmap_inline:nnn

189

190

191

{\__clistmap_inline_set_exp_nnnot:cn

{\__clistmap_inline_c:n{#1}}{#2}}
\msg_new:nnn{__clistmap}
{inline-empty-N}

s {instance~signature~must~be~empty~or~N;~got~’#1’}

\msg_new:nnn{__clistmap}
{inline-empty-args}
{instance~signature=empty;~so~should~args=#1}

eval

\msg_new:nnn{__clistmap}{key}
{no~match~for~#1~in~instance~or~instance~sequence}
\msg_new:nnn{__clistmap}{signature-mismatch}
{instance~signature~must~be~#1;~instances:~#2}
\cs_new_protected:Npn
\clistmap_inline:nnn
#1 9 <clist>
#2 J, <instances>
#3 7, <emptyl|code using #1>
{/~"A
\bool_if:nTF
{ \__clistmap_instance_signature_p:nn{#2}{N} }
{%~"A
\__clistmap_inline_set_exp_nnnot:nn{a}{#3}
\clistmap:nnn
{#1} % <clist>
{#2} % <key 1>
{\__clistmap_a:n}
}
{%~"A
\bool_if :nTF
{ \__clistmap_instance_signature_p:nn{#2}{} }
{%~"A
\tl_if_empty:nTF
{#3%}
{4~"A
\clistmap:nnn
{#1} % <clist>
{#2} % <key 1>
{
}
{4h~"A
\msg_error:nnnn{__clistmap}
{inline-empty-args}
{#3%}
¥
}
{4h~"a
\msg_error:nnnn{__clistmap}
{inline-empty-N}
{#2}
}

15



262

263

264

265

266

\cs_new:Npn
\clistmap:nnn

; % ~7A Warning: trailing ’,’ inside #2 => Error

#1 % <clist>
#2 7 <key,...>
#3 % <arguments>
%
\__clistmap_eval:nenn
{#2} ’, <instance key>,...
{\tl_if_head_is_group_p:n{#1}} ) <head is group>
{#3} % <arguments>
{#1} 7/ <clist>
¥
\cs_generate_variant:Nn\clistmap:nnn{e,f,x}
\cs_new:Npn
\__clistmap_eval:nnnn
#1 7 <instance key>,...

23 #2 % <head is group>

#3 J, <arguments>

#4 9 <clist>

%
\exp_args:Ne
\__clistmap_eval_aux:nnnn
{\__clistmap_instance_expand:n{#1}}
{#2} % <head is group>
{#3} % <arguments>
{#4} Y <clist>

¥

\cs_new:Npn

\__clistmap_eval_aux:nnnn

#1 7 <instance key>,...

#2 7, <head is group>

; #3 7, <arguments>

#4 9, <clist>

{h
\__clistmap_eval:nnnw
{#2} % <head is group>
{#3} ), <arguments>
{#4} Y <clist>
#1 7 <instance key>,...
, \gq_recursion_tail
\gq_recursion_stop

}

\cs_generate_variant:Nn\__clistmap_eval:nnnn{ ne }

\cs_new:Npn

\__clistmap_eval:nnnw

#1 7 <head is group>

#2 7 <arguments>

#3 9 <clist>

#4 7, <instance key>

\gq_recursion_stop

©
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288 \quark_if_recursion_tail_stop:n{#4}
20 \__clistmap_eval:nnnnw
200 {#1} % <head is group>
201 {#2} % <arguments>

202 {#3} % <clist>

203 #4 % <instance key>

204 \g_recursion_stop

205 F

206 \cs_new:Npn

207 \__clistmap_eval:nnnnw

208 #1 Y <head is group>

200 #2 % <arguments>

30 #3 % <clist>

;01 #4 Y, <instance key>

32, #5 Y, <instance key,...>
;03 \q_recursion_stop

300 {%

5 \exp_last_unbraced:Ne
306 \__clistmap_eval:nnnnnn
s07 { \__clistmap_instance_get:n{#4} }
308 {#13{#23{#3}

309 \__clistmap_eval:nnnw
a0 {#1} % <head is group>
s {#2} Y, <arguments>

312 {#3} % <clist>

313 #5 % <instance key>

s \q_recursion_stop

315 F

316 \cs_new:Npn

517 \__clistmap_eval:nnnnnn
5 #1 ) <rule sequence>

310 #2 % <cs name>

320 #3 7, <signature>

21 #4 % <head is group>

322 #5 % <arguments>

33 #6 Y% <clist>

4 {%

325 \exp_args:Ne

326 \clistmap_use_w:nnnn

327 { \__clistmap_rule_sequence_name:n{#1} } ), <rule sequence>
s  {#2} % <cs name>

20 {#3} Y <signature>

0 {#4} % <head is group>
331 #5

32 #6, \g_recursion_tail\q_recursion_stop

333 }

(End definition for \clistmap:nnn and \clistmap_inline:nnn. These functions are documented on page
5.)

7 chain

;3 \msg_new:nnn{__clistmap}
335 {chain}{unknown~chain~tag~#1}
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336 \Ccs_new_protected:Npn

337 \__clistmap_append:NNN

33e #1 % <new>

330 #2 % <\__clistmap_append(?:_inline) :nnn>
a0 #3 % <\clistmap(?_inline) :nnnn>

s {%""A

342 #1

343 #2

344 {%~"A

345 \clistmap:nnn{##1{##2}{##3}
346 #3{##1}

347 }

38}

a0 \__clistmap_append:NNN

350 \cs_new:Nn

551 \__clistmap_append:nnn

352 \clistmap:nnnn

353 \__clistmap_append:NNN

350 \cs_new_protected:Nn

355 \__clistmap_append_inline:nnn

356 \clistmap_inline:nnnn

357 \cs_new_protected:Npn

355 \__clistmap_nest:NNN

350 #1 % <new>

0 #2 % <\__clistmap_nest(?7:_inline) :nnn>
361 #3 % <\clistmap(?_inline) :nnnn>

30 {h7TA

363 #1

364 #2

365 {4~"A

366 \exp_args:Ne

367 #3{ \clistmap:nnn{##1}{##2}{##3} }
368 }

360 F

370 \__clistmap_nest:NNN

371 \cs_new:Nn

372 \__clistmap_nest:nnn

373 \clistmap:nnnn

572 \__clistmap_nest:NNN

375 \cs_new_protected:Nn

376 \__clistmap_nest_inline:nnn

577 \clistmap_inline:nnnn

72 \cs_new_protected:Npn

379 \__clistmap_join:NNNN

0 #1 Y% <new>

51 #2 % <\__clistmap_join(?:_inline) :nnnn>
32 #3 % <\__clistmap_join(?:_inline) :nnn>
563 #4 ) <\clistmap(?_inline) :nnnn>

384 {%AAA

385 #1
386 #2
387 { #a{##1 ,##23{##31{##4} }
388 #1
389 #3
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soo  { #2{\clistmap:nnn{##1}{##2}{##3}} }
301 }

302 \__clistmap_join:NNNN

303 \cs_new:Nn

304 \__clistmap_join:nnnn

30 \__clistmap_join:nnn

306 \clistmap:nnnn

307 \__clistmap_join:NNNN

306 \csS_new_protected:Nn

500 \__clistmap_join_inline:nnnn
s00 \__clistmap_join_inline:nnn
201 \clistmap_inline:nnnn

202 \cs_new_protected:Npn

203 \__clistmap_chain:NNNNN

a4 #1 % <new>
ws #2 % <__clistmap_chain(?:_inline) :nnnn>

wo #3 % <__clistmap_append(?:_inline) :nnn>
w7 #4 Y <__clistmap_nest(?:_inline) :nnn>
w0z #5 % <__clistmap_join(?:_inline) :nnn>
a0 {%""A

410 #1

411 #2

412 {%~"A

13 \str_case:nnTF

414 {##4}

415 {%""A

416 {end}

a7 { \clistmap:nonn{##1}{##23{##3} }
418 {append}

419 { #3{#1{##23{##3} }

420 {nest}

421 { #4{##13{##23{##3} }

422 {join}

423 { #o{##1}{##23{##3} }

424 }

425 {}

426 { \msg_error:nnn{__clistmap}{chain}{##4} }
427 }

428 }

220 \__clistmap_chain:NNNNN

10 \cs_new:Nn

231 \clistmap:nnnn

422 \__clistmap_append:nnn

233 \__clistmap_nest:nnn

23 \__clistmap_join:nnn

435 \__clistmap_chain:NNNNN

236 \cs_new_protected:Nn

237 \__clistmap_inline_aux:nnnn
433 \__clistmap_append_inline:nnn
239 \__clistmap_nest_inline:nnn
20 \__clistmap_join_inline:nnn
21 \cs_new_protected:Npn

22 \clistmap_inline:nnnn

w3 #1 % <clist>
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ws #2 % <inst>

ws #3 % <args>

w6 #4 Y <chain>

wr {%""A

448 \bool_if:nTF

w0 { \__clistmap_instance_signature_p:nn{#2}{N} }

450 {4~"A
451 \__clistmap_inline_set_exp_nnnot:nn{a}{#3}
452 \__clistmap_inline_aux:nnnn{#1}{#2}{\__clistmap_a:n}{#4}
453 ¥
s { \__clistmap_inline_aux:nonnn{#1}{#2}{}{#4} }
455 F
8 use_w

\clistmap_use_w_group:nnnnnn For use inside (code) inside rule
\clistmap_use_w:nnnn \cs_new:Npn
\clistmap_use_w:nnnnn 557 \clistmap_use_w_group:nnnnnn
s #1 Y, <rule sequence>
0 #2 % <cs name>
wo #3 Y <signature>
w1 #4 Y, <head is group>
s> #5 Y, <arguments>
w63 #6 Y, <clist head>
464 {%
465 \clistmap_use_w:nnnn
{#13{#2}{#3}
467 {#4}#5{#6}
468 F
260 \cs_new:Npn
a0 \clistmap_use_w:nnnn
a1 #1 % <rule sequence>
2 #2 % <cs name>
a3 #3 % <signature>
sa #4 Y <head is group>
a5 %
476 \use:c{ \__clistmap_instance_c:nnn{#1}{#2}{#3} }{#4}
47}
475 \cs_generate_variant:Nn\clistmap_use_w:nnnn{nnne}
479 \cs_new:Npn
20 \clistmap_use_w:nnnnn
s #1 % <rule>
w2 #2 7 <next rule sequence>
153 #3 Y <cs name>
w4 #4 % <signature>
w5 #5 % <head is group>

IS
>
&

486 {%

487 \llse : C{%

488 \__clistmap_instance_c_this:nnnn
489 {#1} % <rule>

490 {#2} % <next rules>

491 {#3} % <cs name>

492 {#4} 7 <signature>

493 H#5}

20



\clistmap bound cs_group:nnnmn

rule

\__clistmap_rule:nn

494

}

205 \cs_generate_variant:Nn\clistmap_use_w:nnnnn{nnnne}

(End definition for \clistmap_use_w_group:nnnnnn, \clistmap_use_w:nnnn, and \clistmap_use_-
w:nnnnn. These functions are documented on page 4.)

496

497

498

499

509

510

511

512

\c
\c
#1
#2
#3
#4
#5
0\
\c
\c
\

#1

08 #2

#3
#4
{

\c

s_new:Npn

listmap_bound_cs_group:nnnnn

% <cs name>

% <signature>

% <group (bool)>

% <arguments>

% <clist>

__clistmap_bound_cs:nnne{#1}{#2}{#4}{\bool_if :nTF{#3}{{#5}}{#5}}}
s_generate_variant:Nn\clistmap_bound_cs_use_group:nnnnn{nnenn}
s_new:Npn

_clistmap_bound_cs:nnnn

% <cs name>

% <signature>

% <arguments>

% <clist>

\use:c{\__clistmap_bound_cs_c:nn{#1}{#2}}#3{#4} }
s_generate_variant:Nn\__clistmap_bound_cs:nnnn{nnne}

(End definition for \clistmap_bound_cs_group:nnnnn. This function is documented on page /.)

9

rule

513 \keys_define:nn{ __clistmap }

514 { rule.code:n = \

clistmap_rule:nn#1 }

(End definition for rule. This function is documented on page 3.)

15

516

7

518

519

\p
\_
\c
\_
#1

rop_new:N\__clistmap_rule_clist
_clistmap_info_clist_put:nn{rule}{__clistmap_rule_clist}
s_new_protected:Npn

_clistmap_rule:nn

% <rule>

520 #2 Y% <code>

521

{4

\clist_gput_right:Nn\__clistmap_rule_clist{#1}
\exp_args:Nno
\cs_new_protected:cn

{ \__clistmap_rule_c:n{#1} }

Tk
\__clistmap_rule_apply:nnnnnnnn
{#1} % {<rule>}

{#2} % {<code>}
{##1} I, <next rule>
{##2} I, <cs name>
{##3} ), <signature>

21



533 {{##4}{##5}{##6}} ' <head is group>

534 % ~"A <arguments>

535 % ~"A <clist head>
536 {##7} 7, <clist rest>
537 {##8} ¥ <parameters}
538 }

539 }

sa0 % TTA ##1 Y <next rules>

sat fo TTA ##2 Y, <cs name>

si2 o TTA ##3 Y, <signature>

53 TTA ##4 Y, <head is group>

sae o TTA ##5 Y, <arguments>

sis /% A ##6 ) <clist head>

si6 % TTA ##7 Y <clist rest>

sa7 o TTA ##8 Y, <parameters>

sss \CcS_new_protected:Npn

se0 \__clistmap_rule_apply:nnnnnnnn
ss0 #1 % <rule>

551 #2 Y, <code>

552 #3 % <next rules>

553 #4 ), <cs name>

ss #5 % <signature>

555 #6 % {<head is group>}{<arguments>}{<clist head>}
sso #7 % <clist rest>

ss7 #8 Y, <parameters>

558 {%

559 \__clistmap_rule_apply:ennnnnn
560 {\__clistmap_instance_c_this:nnnn{#1}t{#3}{#4}{#5}}
561 {#2}#6{#71{#8}

562 }

563 \CS_new_protected:Npn

s64 \__clistmap_rule_apply:nnnnnnn
se5 #1 % <instance>

s66 #2 % <code>

so7 #3 % <head is group>

ses #4 Y <arguments>

seo #5 % <clist head>

so #6 % <clist rest>

s #7 Y, <parameters>

s7o {%

573 \cs_if_exist:cF{#1}

574 {%AAA

575 \cs_new:cpn{#1}

576 #3#7#5, #6\q_recursion_stop % <parameters>
577 {#2}

578 }

579 }

550 \CS_generate_variant:Nn\__clistmap_rule_apply:nnnnnnn{e}

(End definition for \__clistmap_rule:nn.)

10 rule template

551 \cs_new:Nn

22



s22 \__clistmap_quark_if_recursion_tail_stop:nn

ss3 {\quark_if_recursion_tail_stop:n{#1#2}}

ss2 \cs_generate_variant:Nn\__clistmap_quark_if_recursion_tail_stop:nn{e}
rule_if rest is tail eval else

se5 \keys_define:nn{ __clistmap }

586 {%

587 rule_if_rest_is_tail_eval_else.code:n

sis = {\__clistmap_rule_if_rest_is_tail_eval_else:nn#1}
589 }

50 \cs_new_protected:Npn

s00 \__clistmap_rule_if_rest_is_tail_eval_else:nn
500 #1 % <name>

503 #2 % <else code>

so0 {%

sos  h TTA  ##1 % <next rules>

505 "TA  ##2 Y <cs name>

so7 % TTA  ##3 Y <signature>

s % TTA  ##4 Y <head is group>
s0 % TTA  ##5 Y, <arguments>

600 h TTA ##6 Y, <clist head>

01 h TTA  ##7 Y <clist rest>

62 4% "TA ##8 Y, <parameters>

603 \clistmap_keys_set:n

604 {%

605 rule = {if_rest_is_tail_eval_else_#1}
606 {%

607 \quark_if_recursion_tail_stop_do:nn{##7}
608 {%

609 \clistmap_bound_cs_group:nnnnn

610 {##2} ) <cs name>

611 {##3} ), <signature>

612 {##4} 7/, <head is group>

613 {##5} 7 <arguments>

614 {##6} Y <clist>

615 }

616 #2

617 }

618 ¥

619 }

(End definition for rule_if_rest_is_tail_eval_else. This function is documented on page 3.)

rule_if_empty_stop_else
o0 \keys_define:nn
o1 { __clistmap }
622 {
623 rule_if_empty_stop_else.code:n
o4 = {\__clistmap_rule_if_empty_stop_else:nn#1}
625 }
o6 \CcsS_new_protected:Npn
627 \__clistmap_rule_if_empty_stop_else:nn
65 #1 % <name>
620 #2 % <else code>

630 1%
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1 %h TTA  ##1 Y <next rules>

622 h TTA ##2 ¥ <cs name>

63 %h "TA ##3 % <signature>

o h "TA ##4 % <head is group>
65 4k ~TA ##5 Y <arguments>
o/ "TA ##6 ¥ <clist head>

o7 h TTA ##7 ¥ <clist rest>

o35 h TTA ##8 7, <parameters>

639 \clistmap_keys_set:n

640 {u/,

641 rule = {if_empty_stop_else_#1}

642 {%

643 \__clistmap_quark_if_recursion_tail_stop:en
644 {\bool_if :nTF{##4}{{##6}{##6}H{##7}

645 #2

646 }

647 }

648 }

(End definition for rule_if_empty_stop_else. This function is documented on page 3.)

11 instantiate

\__clistmap_instantiate:nnnn

619 \cs_new_protected:Npn

es0 \__clistmap_instantiate:nnnn
651 #1 % <rule>

652 #2 % <next rules>

653 #3 % <cs name>

o4 #4 % <signature>

o5 {h
o6 \exp_args:Ne
657 \__clistmap_instantiate:nnnnn

o5 {\tl_count:n{#4}} ¥ <signature arity>

es0  {#1} % <rule>

o0 {#2} ¥ <next rules>

o1 {#3} % <cs name>

o2 {#4} % <signature>

663 }

664 \CS_new_protected:Npn

665 \__clistmap_instantiate:nnnnn

o6 #1 ) <signature arity>

667 #2 % <rule>

oz #3 7% <next rules>

600 #4 Y <cs name>

60 #5 7 <signature>

671 {%AAA

672 \__clistmap_instantiate:eeeeennn

o3 { \erw_parameter:n{ 1 } } % <head is group>

o { \erw_parameter:ne{2}{ #1 } } ) <parameters>

o5 { \erw_parameter:e{ \int_eval:n{#1+2} } } ) <clist head>
o6 { \erw_parameter:e{ \int_eval:n{#1+3} } } 7, <clist rest>
o7 { \erw_argument:ne{2}{ #5 } } % <arguments>

24



rule_sequence

686

687

688

689

690

691

692

693

694

695

696

697

698

699

7

S

5

2 } % <rule>

3 } % <next rules>

4 } Y, <cs name>

5 } ) <signature>

}

\cs_new:Npn
\__clistmap_instantiate:nnnnnnnn

5 #1 ) <head is group>

#2 J, <parameters>

#3 Y <clist head>

#4 9, <clist rest>

#5 7 <arguments>

#6 % <rule>

#7 % <next rules>

#8 % <cs name>

#9 % <signature>

%
\use:c{ \__clistmap_rule_c:n{#6} }
{#7} ), <next rules>
{#8} % <cs name>
{#9} % <signature>
{#1} % <head is group>
{#2} % <arguments>
{#3} J <clist head>
{#4} % <clist rest>
{#2} ¥, <parameters>

¥

\cs_generate_variant:Nn\__clistmap_instantiate:nnnnnnnn{eeeee}

(End definition for \__clistmap_instantiate:nnnn.)

12 property

\cs_new:Npn

7 \__clistmap_rule_sequence_name:n

#1 7, <rule sequence>
%
\__clistmap_rule_link:e
{\__clistmap_rule_sequence_get:n{#1}{null}}
}
\keys_define:nn{__clistmap}
{ rule_sequence.code:n = \__clistmap_rule_sequence_from_keyval:n{#1} }
\prop_new:N\__clistmap_rule_sequence_prop
\__clistmap_info_prop_put:nn{rule_sequence}{__clistmap_rule_sequence_prop}

' \cs_new_protected:Npn

\__clistmap_rule_sequence_from_keyval:n
#1 7 <key = {{rule{1}}...>
%
\prop_set_from_keyval:Nn
\__clistmap_rule_sequence_prop{#1}
}

\cs_new:Npn
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\clistmap_signature:n
\clistmap_instance_p:n

5 \__clistmap_rule_sequence_get:n

#1 % <key>
%
\exp_args:Ne
\__clistmap_rule_sequence_aux:n
{%
\prop_item:Nn
\__clistmap_rule_sequence_prop{#1}
}
}
\cs_new:Npn
\__clistmap_rule_sequence_aux:n
#1 % <value>

38 {%

\prop_if_in:NnTF

\__clistmap_rule_sequence_prop
{#1}
{\__clistmap_rule_sequence_get:n{#1}}
{#1}

}

(End definition for rule_sequence. This function is documented on page 3.)

\prg_new_conditional:Npnn
\clistmap_instance:n
#1

s {p}

{\prop_if_in:NnTF
\__clistmap_instance_prop{#1}
{\prg_return_true:}
{\prg_return_false:}

}

\msg_new:nnn{__clistmap}{instance-not}{#1~is~not~an~instance}

s \msg_new:nnn{__clistmap}{key-conflict}{key~#1~already~exists~in~prop~#2}

\prop_new:N\__clistmap_instance_prop
\__clistmap_info_prop_put:nn{instance}{__clistmap_instance_prop}
\cs_new_protected:Npn
\__clistmap_instance_put:nnnn
#1 Y% <key>
#2 7, <rule sequence>
#3 ), <name>
#4 7 <signature>
{h
\prop_gput : Nnn
\__clistmap_instance_prop{#1}
{ {#23{#3}{#4} }
}
\cs_new:Npn
\__clistmap_instance_get:n
#1 % <key>
{ \prop_item:Nn\__clistmap_instance_prop{#1} }
\cs_new:Nn
\clistmap_signature:n
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795

796

797

798

{/4~"A
\bool_if:nTF
{ \clistmap_instance_p:n{#1} }
{ \__clistmap_instance_signature_get:n{#1} }
{ \msg_error:nnn{__clistmap}{instance-not}{#1} }
}
\cs_new:Npn
\__clistmap_instance_signature_get:n
#1 % <instance>
{\exp_last_unbraced:Ne\use_iii:nnn
{\__clistmap_instance_get:n{#1}}}
\cs_new:Npn
\__clistmap_instance_expand:n

s #1 %A <instance(?:_sequence)_1,...>

{%~"A
\__clistmap_instance_expand:w
#1, \gq_recursion_tail
\q_recursion_stop

}

+ \cs_new:Npn

\__clistmap_instance_expand:w

#1 7%~"A <instance(?:_sequence)_1,...>
S H#2

\q_recursion_stop

{

\quark_if_recursion_tail_stop:n{#1#2}
\__clistmap_instance_expand:nw#l, #2\q_recursion_stop

}

203 \cs_new:Npn

\__clistmap_instance_expand:nw
#1 % <head>

, #2 % <rest>
\gq_recursion_stop

\bool_if:nTF
{\clistmap_instance_sequence_p:n{#1}}
{%~~A

\exp_args:Ne

\__clistmap_instance_expand:n

{ \__clistmap_instance_sequence_get:n{#1} }

}
Tk
\bool_if :nTF
{\clistmap_instance_p:n{#1}}
{#1}
{\msg_error:nnn{__clistmap}{neither-inst-seq}{#1}}
}

\quark_if_recursion_tail_stop:n{#2},%""A comma
\__clistmap_instance_expand:nw#2\q_recursion_stop

\msg_new:nnn{__clistmap}{neither-inst-seq}
{#1~is~neither~an~instance~nor~a~sequence}
\prg_new_conditional:Npnn

s \__clistmap_instance_signature:nn
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320 #1 % <instance_1,...>
530 #2 % <signature>

831 {p}

g2 {%""A

833 \bool_if:nTF

834 {

835 \exp_args:Ne

836 \__clistmap_instance_signature_aux_p:nn
837 {%""A

838 \exp_args:Ne

839 \clist_map_function:nN

840 { \__clistmap_instance_expand:n{#1} }
841 \clistmap_signature:n

842 }

843 {#2}

844 3

a5 {\prg_return_true:}

a6 {\prg_return_false:}

847 }

s \prg_new_conditional:Npnn

89 \__clistmap_instance_signature_aux:nn
ss0 #1 % <signature_1,...>

es1 #2 % <signature>

ss2 {p}

es3 L%

esa  \tl_if_empty:nTF

855 {#1}

856 {%~"A

857 \tl_if_empty:nTF{#2}
858 {\prg_return_true:}
859 {\prg_return_false:}
860 }

861 {4~"A

862 \bool_if :nTF

863 {%""A

864 \erw_and_tl_p:nn
865 { \str_if_eq_p:nn{#2} }
866 { #1 }

867 }

868 {\prg_return_true:}
869 {\prg_return_false:}
870 }

571 F

(End definition for \clistmap_signature:n and \clistmap_instance_p:n. These functions are docu-
mented on page /4.)

instance_sequence

\clistmap instance sequence p:n ¢ \keys_define:nn{ __clistmap }

s {%""A

e74  instance_sequence.code:n

875 = {%""A

876 \clist_map_function:nN{#1}

877 \__clistmap_instance_sequence_put:n
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878 }

879 }

ss0 \prg_new_conditional:Npnn

ss1 \clistmap_instance_sequence:n

s> #1

883 {p}

884 {%

sss  \prop_if_in:NnTF

sss  \__clistmap_instance_sequence_prop{#1}

ss7 {\prg_return_true:}

sss  {\prg_return_false:}

889 }

g0 \prop_new:N

s1 \__clistmap_instance_sequence_prop

82 \__clistmap_info_prop_put:nn{instance_sequence}{__clistmap_instance_sequence_prop}
s03 \cs_new:Nn\__clistmap_first_braced:nn{{#1}}
s04 \cs_new:Nn\__clistmap_instance_sequence_keys:
o5 {%

s \prop_map_function:NN

897 \__clistmap_instance_sequence_prop

s0s  \__clistmap_first_braced:nn

800 }

o0 % ~"A\cs_new_protected:Npn

o1 % ""A\__clistmap_instance_sequence_put:n

o2 % “TA#1 ¥ <{keyt{key{1l},...}>

o3 % ~"A{ \__clistmap_instance_sequence_put:nn#l }
o4 \cs_new_protected:Npn

o5 \__clistmap_instance_sequence_put:n

oo #1 % <{signature}{prefix key}{prefix key{1},...}>
o7 { \__clistmap_instance_sequence_put:nnn#l }
o0z \cs_new:Npn

o0 \__clistmap_instance_sequence_value:nn

o0 #1 % <signature>

o #2 % <key prefix 1,...>

o {%

o3 \exp_args:Nne

912 \erw_clist_tl:nn{\c_false_bool}

915 {%~"A

916 \clist_map_tokens:nn

917 {#2}

018 { \__clistmap_instance_sequence_value_aux:nn{#1} }
919 }

00 F

921 \cs_new:Nn

92 \__clistmap_instance_sequence_value_aux:nn
{{\clistmap_instance_key:nn{#2}{#1}}}
924 \cs_new_protected:Npn

o5 \__clistmap_instance_sequence_put:nnn
o6 #1 % <signature>

w7 #2 % <prefix key>

oz #3 % <prefix key{1}>,...

0o {%""A

o0 \exp_args:Nee

931 \__clistmap_instance_sequence_put:nn

N}
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022 { \clistmap_instance_key:nn{#2}{#1} }

o33 { \__clistmap_instance_sequence_value:nn{#1}{#3} }
034 }

035 \cs_new_protected:Npn

o3 \__clistmap_instance_sequence_put:nn

037 #1 % <key>

oz #2 % <instance key{1l}>,...

030 {%

o0 \prop_if_in:NnTF

941 \__clistmap_instance_prop{#1}

o2 {\msg_error:nnnn{__clistmap}{key-conflict}{#1}{instancel}}

oz {h

944 \prop_gput :Nnn

945 \__clistmap_instance_sequence_prop{#1}
946 {#2 %}

047 T

948 }

920 \cs_new:Nn

os0 \clistmap_instance_sequence:n

os1 {\__clistmap_instance_sequence_get:n{#1}}

052 \cs_new:Npn

053 \__clistmap_instance_sequence_get:n

oss #1 Y% <key>

055 {\prop_item:Nn\__clistmap_instance_sequence_prop{#1}}

(End definition for instance_sequence and \clistmap_instance_sequence_p:n. These functions are
documented on page /.)

13 instance

instance

\clistmap_instance_key:nn ., \keys_define:nn{__clistmap}
057 { instance.code:n = \clist_map_function:nN{#1} \__clistmap_instance:n }
055 \cs_new_protected:Npn
050 \__clistmap_instance:n
o0 % ~"A#1 % {key prefix}{<rule sequence>}{<cs name>}{<signature>}
oo #1 % {<signature>}{key prefix}{<rule sequence>}{<cs name>}
o> { \__clistmap_instance:nnnn#1 }
963 \cs_new_protected:Npn
o4 \__clistmap_instance:nnnn
065 % "TA#1 Y <key prefix>
o6 % ~A#2 Y <rule sequence>
967 % "TA#3 Y, <cs name>
s fh TTAH#4L Y <signature>
oo #1 % <signature>
o0 #2 % <key prefix>
or1 #3 % <rule sequence>
o2 #4 % <cs name>
o3 {h
ora \exp_args:Ne
975 \__clistmap_instance_aux:nnnn
ore  { \clistmap_instance_key:nn{#2}{#1} }
orr - {#3H{#4}{#1}
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988

989

990

991

992

994

995

996

997

998

999

1001

1002

1004

1005

1007

1008

1010

1011

1012

1013

1014

1024

1025

1026

1027

1028

1030

1031

s }

\cs_new:Npn
\clistmap_instance_key:nn
#1 % <key prefix>

> #2 % <signature>

{#1:#2}
\cs_new_protected:Npn
\__clistmap_instance_aux:nnnn
#1 % <key>
#2 7, <rule sequence>
#3 % <signature>
#4 % <cs name>
{%
\__clistmap_instance_put:nonn{#1}{#2{#3}{#4}
\__clistmap_instance_using_key:nnn{#2}{#3}{#4}
}
\cs_new_protected:Npn
\__clistmap_instance_using_key:nnn
#1 7 <rule sequence>
#2 % <cs name>
#3 % <signature>
%
\__clistmap_instance_using_list:enn
{ \__clistmap_rule_sequence_get :n{#1}{null} } % <{rule{1}}...>
{#2} 7, <cs name>
{#3}), <signature>
}
\cs_new_protected:Npn
\__clistmap_instance_using_list:nnn
#1 % <{rule{1}}{rule{2}}...>
#2 Y, <cs name>
#3 7 <signature>
{%
\exp_last_unbraced:Ne
\__clistmap_instance_backward:nnnnn
{h
{ \tl_count:n{#3} } ) <signature arity>
\erw_last:n{#1} % <rule{n}>

{ \erw_remove_first:e{\tl_reverse:n{#1}} } % <{rule{n-1}}{rule{n-23}}...

}

{ #2 } % <cs name>

{ #3 } % <signature>
}
\cs_generate_variant:Nn\__clistmap_instance_using_list:nnn{enn}
\msg_new:nnn{__clistmap}{null}
{clistmap~expects~’null’~as~the~last~rule;~got~’#1’}
\cs_new_protected:Npn
\__clistmap_instance_backward:nnnnn
#1 7, <signature arity>
#2 % <rule{n}>
#3 % <{rule{n-1}}{rule{n-2}}...>
#4 7, <cs name>
#5 7 <signature>

{
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1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1079

1080

1081

1082

1083

1084

1085

\str_case:nnTF{#2}

{ {nu11}{}

%
\__clistmap_instance_backward:nnnw
{#2} % <next rules>
{#4} ) <cs name>
{#5} % <signature>
#3\q_recursion_tail % <{rule{n}}{rule{n-1}}...>
\gq_recursion_stop

}

{

\msg_error:nnn{__clistmap}
{null}
{#2}
}
}

; \cs_generate_variant:Nn\__clistmap_instance_backward:nnnnn{eee}

\cs_new_protected:Npn
\__clistmap_instance_backward:nnnw
#1 % <next rules>

#2 % <cs name>

s #3 % <signature>
se #4 Y <{rule{n}}{rule{n-13}}...>

\q_recursion_stop
%
\quark_if_recursion_tail_stop:n{#4}
\__clistmap_instance_backward:nnnnw
{#1} ), <next rules>
{#2} % <cs name>
{#3} % <signature>
#4 9, <rule{n}>
% <{rule{n-1}}...>
\q_recursion_stop
}
\cs_generate_variant:Nn\__clistmap_instance_backward:nnnw{e}
\cs_new_protected:Npn
\__clistmap_instance_backward:nnnnw
#1 7 <next rules>
#2 % <cs name>
#3 7 <signature>
#4 9 <rule{n}>
#5 % <{rule{n-13}}...>
\q_recursion_stop

s {%

\__clistmap_instantiate:nnnn

{#4} % <rule>

{#1} % <next rules>

{#2} 7 <cs name>

{#3} % <signature>
\__clistmap_instance_backward:ennw
{\__clistmap_rule_link:nn{#4}{#1}} 7 <next rules>
{#2} ), <cs name>

{#3} % <signature>

#5 % <{rule{n}}...>
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s \g_recursion_stop

1087 }

(End definition for instance and \clistmap_instance_key:nn. These functions are documented on page
1)

14 preset

14.1 rule

0se \msg_new:nnn{__clistmap}{tail}{expects~tail;~got~’#1’}
030 % "TA ##1 % <next rules>

100 % TTA ##2 % <cs name>

w001 % "TA ##3 Y, <signature>

w002 % "TA ##4 Y, <head is group>

1003 % "TA ##5 7, <arguments>

1004 % TTA ##6 Y, <clist head>

1005 % TTA ##7 Y <clist rest>

1005 % TTA ##8 Y, <args>

1007 \clistmap_keys_set:n

1008 {%

1009  rule = {if_rest_is_tail_stop_else_eval_recurse}

1100 {%

1101 \quark_if_recursion_tail_stop:n{#7}

1102 \clistmap_bound_cs_group:nnnnn

1103 {#2} % <cs name>

1104 {#3} 7 <signature>

1105 {#4} 7 <head is group>

1106 {#5} ¥ <arguments>

1107 {#6} % <clist>

1108 \clistmap_use_w:nnnne

1109 {if_rest_is_tail_stop_else_eval_recurse} % <rule>
1110 {#1} 7 <next rule rule sequence>

1111 {#2} % <cs name>

1112 {#3} % <signature>

1113 {\tl_if_head_is_group_p:n{#7}}#5#7\q_recursion_stop ’ <head is group>
1114 },

1115 rule = {if_rest_is_tail_stop_else_forward_rest}

1116 {%

1117 \quark_if_recursion_tail_stop:n{#7}
1118 \clistmap_use_w:nnne

1119 {#1}{#23{#3}

1120 {\t1l_if_head_is_group_p:n{#7}}#5#7\q_recursion_stop
1121 },

1122 rule_if_empty_stop_else = {error}

1123 {%

1124 \msg_error:nnn{__clistmap}{tail}{#6#7}

1125 \__clistmap_empty:w{}\q_recursion_stop

1126 },

127 rule_if _empty_stop_else = {forward_head}

1128 {D/o

1129 \bool_if :nTF{#4}

1130 {%

1131 \clistmap_use_w_group:nnnnnn{#1}{#2}{#3}{#4}{#5}{#6}
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1132 ,\g_recursion_taill\g_recursion_stop

1133 }

1134 {%

1135 \clistmap_use_w:nnnn{#1}{#2}{#3}

1136 {#4}#5#6,\q_recursion_tail\q_recursion_stop
1137 }

1138 },

130 rule_if_empty_stop_else = {forward_rest}

1140 {%

1141 \clistmap_use_w:nnne

1142 {#1}{#23{#3}

1143 {\tl_if_head_is_group_p:n{#7}}#5#7\q_recursion_stop
1144 } s

1145 rule_if_empty_stop_else = {forward_all}

1146 {%

1147 \bool_if :nTF{#4}

1148 {%

1149 \clistmap_use_w_group:nnnnnn{#1}H{#2{#3}{#4}{#5}{#6},
1150 #7\q_recursion_stop

1151 }

1152 {%

1153 \clistmap_use_w:nnnn

1154 {#1H{#23{#3}{#4}#5#6, #7\q_recursion_stop
1155 }

1156 },

157 rule_if _rest_is_tail_eval_else = {error}

s L%

1159 \msg_error:nnn{__clistmap}{tail}{#63}

1160 \__clistmap_empty:w\q_recursion_stop

1161 },

e rule_if_rest_is_tail_eval_else = {stop}

1163 {%

1164 \__clistmap_empty:w{}\q_recursion_stop

1165 },

166 rule_if _rest_is_tail_eval_else = {recurse}

uer {h

1168 \clistmap_use_w:nnnne

1169 {if_rest_is_tail_eval_else_recurse} % <rule>

1170 {#1} 7 <next rule rule sequence>
1171 {#2} % <cs name>

172 {#3} 7 <signature>

1173 {\tl_if_head_is_group_p:n{#7}} ), <head is group>
1174 #5 ¥ <argument>

1175 #7 Y <clist>

1176 \gq_recursion_stop

1177 ¥

1178}

14.2 rule_sequence

1179 \clistmap_keys_set:n

3

1180 {%

1181 rule_sequence =
1182 {%

1183 first =
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1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

14.3

1215

1216

1217

1218

1219

1220

1221

1222

1226

1227

1228

1229

1230

1231

{
{if_empty_stop_else_forward_head}
{if_rest_is_tail_eval_else_error}

},

middle =

{
{if_empty_stop_else_forward_all}
{if_rest_is_tail_stop_else_forward_rest}
{if_rest_is_tail_stop_else_eval_recurse}

},

last =

{
{if _empty_stop_else_forward_all}
{if_rest_is_tail_stop_else_forward_rest}
{if_rest_is_tail_eval_else_recurse}

},

serial_second =

{
{if _empty_stop_else_forward_all}
{if_rest_is_tail_stop_else_forward_rest}
{if _rest_is_tail_eval_else_stop}

},

serial_last =

{
{if_empty_stop_else_forward_all}
{if_rest_is_tail_stop_else_forward_rest}
{if_rest_is_tail_stop_else_forward_rest}
{if_rest_is_tail_eval_else_recurse}

Cs

\msg_new:nnnn{__clistmap}{text}{text~is~not~loaded}{amsmath}
\cs_new:Nn\__clistmap_unbrace_aux:n{#1}
\erw_keys_set:n

clist_map_inline =

¥

{Nn}{apply}{#1{#2}},
{Nn}{math}{\ensuremath{#1{#2}}},
{Nn}{comma_map}{,\clist_map_function:nN#2#1},
{Nn}{commal}{,#1{#2}},
{Nn}{serial_math}{\text{,~}\ensuremath{#1{#2}}},
{Nn}{serial_math_and}{\text{,~and~}\ensuremath{#1{#2}}},
{Nn}{map}{\clist_map_function:nN#2#1},
{Nn}{noindent}{\noindent},

{n}{apply}{#1},

{n}{math}{\ensuremath{#13}},

{n}{comma_math}{, \ensuremath{#1}},
{n}{newline}{\\#1},
{n}{comma_unbrace}{,\__clistmap_unbrace_aux:n#1},
{n}{comma}{,#1},

{n}{noindent}{\noindent},
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{n}{serial_and}{,~and~#1},
{n}{serial_math_and}{\text{,~and~}\ensuremath{#1}},
{n}{serial_math}{\text{,~}\ensuremath{#1}},
{n}{seriall}{,~#1},
{n}{unbrace}{\__clistmap_unbrace_aux:n#1}

1241 }

1242 {nnn}

1243 {

1244 \clist_gput_right:Nn\__clistmap_helper_clist{#2:#1}
1245 \cs_new:cn{__clistmap_#2:#1}{#3}
1246 }

1247 }

14.4 instance

1245 \clistmap_keys_set:n

1249 {

1250 instance =

1251 {

1260

1261

1262

1263

1264

1265

1266

1267

1268

1269

1270

{N}{first_applyH{first}{__clistmap_apply},
{N}{first_map}{first}{__clistmap_map},
{N}Hfirst_math}{first}{__clistmap_math},
{N}{first_noindent}{first}{__clistmap_noindent},
{N}{last_apply}{last}{__clistmap_apply},
{N}{last_comma_map}{last}{__clistmap_comma_map},
{N}{last_comma_math}{last}{__clistmap_comma_math},
{N}{last_comma}{last}{__clistmap_comma},
{N}{serial_last}{serial_last}{__clistmap_comma},
{N}{serial_second}{serial_second}{__clistmap_comma},
{N}{middle_apply}{middle}{__clistmap_applyl,
{N}{middle_comma_map}{middle}{__clistmap_comma_map},
{N}{middle_comma_math}{middle}{__clistmap_comma_math},
{N}{middle_comma}{middle}{__clistmap_commal,
{N}{serial_last_math_and}{serial_last}{__clistmap_serial_math_and},
{N}{serial_middle_math}{middle}{__clistmap_serial_math},
{N}{serial_second_math_and}{serial_second}{__clistmap_serial_math_and},
{3{first_apply}{first}{__clistmap_apply},
{Hfirst_math}{first}{__clistmap_math},
{}{first_noindent}{first}{__clistmap_noindent},
{}{first_unbrace}{first}{__clistmap_unbrace},
{}{1last_apply}t{last}{__clistmap_applyl,
{}{last_comma_math}{last}{__clistmap_comma_math},
{}{last_comma_unbrace}{last}{__clistmap_comma_unbrace},
{}{last_comma}{last}{__clistmap_comma},
{}{last_newline}{last}{__clistmap_newline},
{}{last_unbrace}{last}{__clistmap_unbracel},
{}{middle_apply}{middle}{__clistmap_apply},
{}{middle_comma_math}{middle}{__clistmap_comma_math},
{}{middle_comma_unbrace}{middle}{__clistmap_comma_unbrace},
{}{middle_comma}{middle}{__clistmap_comma},
{}{middle_newline}{middle}{__clistmap_newline},
{}{middle_unbrace}{middle}{__clistmap_unbrace},
{}{serial_last_and}{serial_last}{__clistmap_serial_and},
{}{serial_last_math_and}{serial_last}{__clistmap_serial_math_and},
{}{serial_middle_math}{middle}{__clistmap_serial_math},

36



1288 {}{serial_middle}{middle}{__clistmap_serial},

1289 {}{serial_second_and}{serial_second}{__clistmap_serial_and},

1200 {}{serial_second_math_and}{serial_second}{__clistmap_serial_math_and},
1201 ¥

1202 }

14.5 instance_sequence

1203 \clistmap_keys_set:n

os {%

1205  instance_sequence =

1296 {

1207 {N}{apply}{first_apply, rest_apply},

1208 {N}{comma_map}{first_map, rest_comma_map},

1209 {N}{comma_math}{first_math, rest_comma_math},

1300 {N}{comma}{first_apply, rest_comma},

1301 {N}{rest_apply}{middle_apply, last_apply},

1302 {N}{rest_comma_map}{middle_comma_map, last_comma_mapl},
1303 {N}{rest_comma_math}{middle_comma_math, last_comma_math},
1304 {N}{rest_comma}{middle_comma, last_comma},

1305 {N}{serial_and}{first_apply, serial_rest_and},

1306 {N}{serial_math_and}{first_math, serial_rest_math_and},
1307 {N}{serial_rest_and}{serial_middle, serial_second_and, serial_last_and},
1308 %~"A <one long entry>

1300 {N}

1310 {serial_rest_math_and}

1311 {serial_middle_math, serial_second_math_and, serial_last_math_and}
1312 %" "A </one long entry>

1313 s

1314 {}{apply}{first_apply, rest_apply},

1315 {}{comma_math}{first_math, rest_comma_math},

1316 {}{newline}{first_apply, rest_newline},

1317 {}{comma_unbrace}{first_unbrace, rest_comma_unbrace},

1318 {}{comma}{first_apply, rest_commal},

1319 {}{rest_apply}{middle_apply, last_applyl,

1320 {}{rest_comma_math}{middle_comma_math, last_comma_math},
1321 {}{rest_newline}{middle_newline, last_newline},

1322 {}{rest_comma_unbrace}{middle_comma_unbrace, last_comma_unbrace},
1323 {}{rest_comma}{middle_comma, last_comma},

1324 {}{rest_unbrace}{middle_unbrace, last_unbrace},

1325 {}{serial_and}{first_apply, serial_rest_and},

1326 {}{serial_math_and}{first_apply, serial_rest_math_and},
1327 {}{unbrace}{first_unbrace, rest_unbrace},

1328 % ~"A <one long entry>

1329 {}{serial_rest_and}

1330 {serial_middle, serial_second_and, serial_last_and}

1331 % “"A </one long entry>

1332 s

1333 % ~"A <one long entry>

1334 {}{serial_rest_math_and}

1335 {serial_middle_math, serial_second_math_and, serial_last_math_and}
1336 % ~"A </one long entry>

1337 }

1338}
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15 other

1339 \ProcessKeysOptions{__clistmap}
1390 \ExplSyntax0ff

a1 (/package)
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