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Abstract

Previous research had suggested using authentic teaching materials, corpora and
regular expressions in Chinese as a Foreign Language (CFL) courses. Where reg-
ular expressions are concerned, however, it can be argued that language teachers
are not expected to be experts on language programming or on authoring digital
applications when it comes to build them. Given the importance of digital text
in the study of additional languages nowadays, this case study discussed the
use of language models in combination with specialized documentation to learn
about the construction of regular expressions. It is hoped this discussion will
be useful for both CFL teachers and learners who are interested in learning to
use these expressions. The target language is the shi...de (shi...de (iZ...HY))
grammar patterns. The existence of different shi...de (shi...de (Z...HY)) gram-
mar patterns made it possible to illustrate the benefits of using language models
to build regular expressions that match Chinese grammar patterns. Indeed, in
enhancing the accuracy of the technical aspects of regular expressions, language
models can also depict nuances in Chinese language text. Nevertheless, these
benefits come with challenges, which together with the limitations of this study
are tackled in this paper.
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Introduction

In a discussion on the benefits of the application of task-based language teach-
ing in the teaching of grammar in Chinese as a foreign language (CFL) con-
texts, Yuan (2025) argued that in many CFL courses taught in China there is
an approach from which the following scenario is expected to result: Learners
understand grammar rules, but they find it difficult to use them in real-world
situations.! Therefore, Yuan (2025) highlighted the benefits of the use of authen-
tic situations in foreign/second language teaching. These benefits have not
only been emphasized in task-based language teaching, but also in the lexical
approach.

In that approach, “noticing collocations and language patterns” and the use
of language corpora? to that end play a fundamental role. Where electronic lan-

' Yuan 2025: 14.
2 Torres Ramirez 2012: 249.
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guage corpora are concerned, however, their use may require skills in handling
concordancers. Indeed, the complexities of the query interface of an electronic
corpus may be suspected to deter learners of an additional language who have
little or no knowledge of corpus linguistics methodology from using it. In addi-
tion, the use of concordancers requires skills in the analyses of their outputs.
Despite not making reference to these two situations specifically, Carter and
Absalom (2023), for example, reported that some of the members of a group of
tertiary students of Italian as an additional language participating in a study on
the use of online resources did not employ corpora owing to the complexity of
their use.’ Nonetheless, Carter and Absalom (2023) mentioned other sources of
naturally occurring language learners of additional languages can make use of.
Two cases in point are online blogs and websites.*

Finding a specific character such as skl () in a corpus of digital text can
be easily accomplished by using a find bar. However, a more sophisticated tool
may come into play when looking for grammar patterns such as the shi...de (
T&...1HY) ones. In this paper, a shi...de (&...HY) grammar pattern is defined as
the order in which groups of words are used in conjunction with shi (J£) and
with de (1Y) to perform one of the six functions discussed below, and the tool in
question is regular expressions. Nonetheless, teachers of additional languages
in general and teachers of Chinese as an additional language in particular are
not expected to be experts on language programming or on authoring electronic
applications that can later be used by students in the courses they teach. For
this reason, it was decided to share a report on an exploratory case study in
which the combination of specialized documentation and artificial intelligence
facilitated the creation of regular expressions. Indeed, the objective of this paper
is to report on the use of artificial intelligence in combination with specialized
documentation with a view to constructing regular expressions that match the
shi...de (J&...1YJ) grammar patterns and that can be used in simplified present
day Chinese text. Nonetheless, there is a disclaimer to be made. Because the
purpose of the present study is to report on the process of designing the regular
expressions in question, it is the responsibility of the users of the end result of
this study, i.e. of these regular expressions, to verify their reliability and effec-
tiveness and to improve them to cater for these users’ specific needs.

3 Carter-Absalom 2023: 59.
4 Carter-Absalom 2023: 53.
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Theoretical background

In a review of pre-electronic and computerized corpora, Xu (2019) observed
that the quantitative study of sentence patterns was rarely tackled in pre-com-
puter time, whereas it was underdeveloped in the latter.” Nonetheless, Xu (2019)
underlined the importance of Shuhua Zhao’s Basic Sentence Patterns of Modern
Chinese project, where sentence types and grammatical categories were dealt
with. A case in point was the “focus constructions /& ...y shi...de”.* Xu (2019)
also concluded that where the pedagogical implementation of corpora findings
is concerned, there is still a lot of work to be done to adapt those findings “to
classroom friendly teaching materials”.” For example, in a discussion of the
benefits of direct use and indirect use of Chinese corpora, IStvanova (2021)
noted “a limited number of teaching materials in the Slovak — Chinese language
combination” ¥, and went on to observe that direct and indirect use of corpora
may come in useful to enhance language instruction. Nonetheless, where the
direct use of a given corpus is concerned, [Stvanova (2021) explained that this
use entails some training in the handling of the interface of the corpus with a
view to facilitating the interpretation of queries.’

There is no denying that the use of electronic corpora and concomitantly
of the interfaces that accompany them should be considered while teaching an
additional language in contexts where the target learners can take advantage of
this use.'” Nevertheless, a traditional way of learning an additional language has
been through printed materials, such as textbooks, literary works, and reference
works among others. It is well known that nowadays some of these materials
also come in electronic format. A case in point is electronic textbooks.

The search for grammar patterns in digital text can be achieved in different
ways. One can read digital text with the express purpose of noticing the use of
these patterns. A search bar can also come in useful in this case. For example,
when studying the use of the ski...de (J&...[Y) grammar patterns, a search bar
can be employed to look for the occurrences of shi (J2) or de (/). However,
the problem that this tool may pose is that since shi (&) and de (1Y) are likely
to appear in other grammar patterns, the user may be confronted by the time-
consuming task of having to discard irrelevant ones. If the goal of a classroom

Xu 2019: 41.

Xu 2019: 41.

Xu 2019: 49.
Istvanova 2021: 140.
Istvanova 2021: 132.
10" Chen 2012.
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task is strictly limited to the observation of the shi...de (&2...1J) grammar pat-
terns in digital text, then the use of regular expressions is to come in useful.

A regular expression “is a sequence of characters that forms a search
pattern”!!, and it allows the user to “specify the rules for the set of possible
strings that [the user wants] to match”.!> As regards studies that relate to Chi-
nese, regular expressions have proved to be useful in various contexts. Yuan et
al. (2021), for example, used regular expressions to remove private informa-
tion from the dataset used to build WuDaoCorpora. Regular expressions were
used to match, for instance, phone numbers and identity numbers. Lau et al.
(2024) used a “rule-based approach utilizing simple string matching”!® instead
of machine learning in a “tool for classifying Written Cantonese, Standard Writ-
ten Chinese, and the intermediate varieties used by Cantonese-speaking users
from Hong Kong”." In this approach, Cantonese and Standard Written Chi-
nese features were defined in regular expressions, i.e. Cantonese and Standard
Written Chinese features were identified by regular expression matches.'” Fang
(2017) employed regular expressions to normalize text in the “prototype of a
text analyzer for a rule-based Mandarin Chinese [text-to-speech] voice”.!¢

In a more pedagogical context, Gajdos$ (2017) discussed the implications of
using the Chinese monolingual corpus Hanku, and more specifically, the sub-
corpus of legal text zh-law for language pedagogy. In that discussion, Gajdos
(2017) suggested that students of Chinese practise writing regular expressions
to look for patterns of sentences.!” Owing to this suggestion, and to the notion
that teachers of CFL can also take advantage of the use of regular expressions,
the present study explores and reports on the use of artificial intelligence and
specialized documentation to build regular expressions that match the Chinese
shi...de (J&...1Y) grammar patterns. The shi...de (‘&.../")) grammar patterns
have been chosen for three reasons.

The first reason is that these grammar patterns perform different grammatical
functions. Chinese Grammar Wiki presents six uses. These will be introduced
below in the order in which they are presented by Chinese Grammar Wiki.
Examples that illustrate each use are present on Chinese Grammar Wiki's site
and are not repeated in this paper owing to the length of the present study.'®

" 'W3Schools n.d.: Python RegEx section.

Kuchling n.d.: Introduction section.

3 Lau et al. 2024: 28.

4 Lau et al. 2024: 24.

5 Lau et al. 2024: 27.

' Fang 2017: 2.

7 Gajdos$ 2017: 86.

Chinese Grammar Wiki n.d.: The “shi... de” patterns: an overview section.
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1. The first use consists in omitting a noun and in using de (1Y) to represent it.

2. In the second use, the shi...de (J&...HY) grammar pattern contains a dis-
tinguishing word.

3. The third case is the classic pattern. It is explained that it “is used to draw
attention to certain information in a sentence”, that it “is frequently used
when asking or telling details about the past”, and that “most commonly
it emphasizes time, manner, or place”."”

4. Chinese Grammar Wiki also describes the shi...de (52...HY) pattern when
it is used to explain “why you are doing something or what an object is
used for”.?

5. The fifth use is to talk about people’s occupation.

6. The last use is to emphasize affirmations.

Nonetheless, for methodological purposes, in this paper the author has taken
the view that there exists a generic, high-level, parent shi...de (. ..HY) pattern.
This pattern can be filled up with different components, which gives birth to
the six patterns described above. As a result, within the context of this paper
each of the patterns presented above will be regarded as a child pattern of the
generic shi...de (%&...1) pattern. The author has adopted this view to use a
generic term, namely, the pattern shi...de (J&...1Y) or the shi...de (2. ..1Y) pat-
tern, when prompting the models. This was done with a view to prompting the
models from the general to the specific. Indeed, it will be seen how the author
has moved from the general in Exact Prompt 1, where the models are asked
to create an HSK 3 text containing about 100 words and the pattern shi...de (
7&...1Y), and in Exact Prompt 7, where the models are asked to try this pattern,
to the specific in Exact Prompt 9, where it is requested that the models find the
emphatic structure. It should be noted that in this instance the term structure
was used because even though the author had used the term pattern in his con-
versation with the models, Gemini came up with the term “classic ‘emphatic’
structure”, and Qwen3.5-Plus used the term “The shi...de (f&...HY) structure”.

The second reason why the shi...de (J2...1Y) grammar patterns have been
selected for the purpose of this paper is that they are expected to occur in a wide
range of learning materials. This is because they can be used to perform several
communicative functions. Finally, it can be claimed that these grammar patterns
are also expected to be tackled at more than one level of a CFL program. This is
because the complexity of the elements that are within these patterns may vary.

The methodology used to conduct the present exploratory study will be
described in the next section.

19 Chinese Grammar Wiki n.d.: The “shi... de” construction for emphasizing details section.
20 Chinese Grammar Wiki n.d.: The “shi... de” construction for indicating purpose section.
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Methodology

This exploratory study began with a CFL learner’s, namely, the author’s, basic
knowledge of regular expressions, and therefore with an elementary regular
expression containing three groups and the non-greedy quantifier +?. A non-
greedy quantifier matches “as little text as possible”.?! For example, in

W6 shi zuo wo de feiji ldai de. (B2l Fiy KALRAY )

Translation: I came on my plane.

(shi)(\w+)(de), namely, the exact expression (G&)(\w+)([Y) matches shi zuo
wo de feiji lai de (GEAAFRHY KH1RAY, to be precise), whereas (shi)(\w+?)(de),
namely, the exact expression (2)(\w+?)(Y), matches shi zuo wo de (FEAAFLHY,
to be exact), i.e. it matches as little text as possible. More information on the
latter expression will be given below.

Afterwards, artificial intelligence models were prompted through a series
of conversation strings with a view to examining the possibility of enhancing
the original expression and acquiring new knowledge on the part of the user.
These models initially were a free online version of the Gemini 3 family and
the free online Qwen3.5-Plus. Since artificial intelligence can make mistakes,
the information supplied by these models was contrasted with that provided by
specialist online sites.

Even though it was a free online model of the Gemini 3 family that was used,
a description of Gemini 3 Flash Preview (Reasoning) will be provided. Two
salient features of this model are that it is a leading model in intelligence and
notably fast, but somewhat verbose.? It has a one million tokens context win-
dow.? Tt scores 51% on the SciCode (Coding), whereas Gemini 3.1 Pro Preview,
which leads the field, scores 59%.2* The Gemini 3 family was chosen owing to
the following combination: It has a free online version; Gemini 3 Flash Preview
(Reasoning) has a high score on the Artificial Analysis Intelligence Index. This
score is 46. %

Since the online Qwen3.5-Plus was prompted, a description of Qwen3.5-
397B-A17B (Reasoning) and of Qwen3.5-Plus will be presented. Qwen3.5-
397B-A17B (Reasoning) scores high on the Artificial Analysis Intelligence
Index (its score is 45), but it is somewhat verbose.? It is an open-weight model,

21 Kuchling n.d.: Greedy versus Non-Greedy section.

2 Artificial Analysis n.d.: Gemini 3 Flash Preview (Reasoning) Intelligence, performance &
price analysis section.

2 Ibid.

24 Ibid.

% Ibid.

% Artificial Analysis n.d.: Qwen3.5 397B A17B (Reasoning) Intelligence, performance & price
analysis section.
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and it has been reported to score more highly than Gemini-3 Pro on three cod-
ing-related benchmarks.?” Qwen3.5-Plus is the hosted model, has a one million
tokens context window and features “official built-in tools and adaptive tool
use”.® Qwen3.5-Plus was selected because of the following features: It is free;
it is online; Owen3.5-397B-A17B has been reported to score well on coding-
related benchmarks. However, when this paper was reviewed by the author,
Owen3.6-Plus had been launched and was used as well. Each model will be
cited in the analyses.

Some of those regular expressions suggested by the above-mentioned mod-
els were tested on the online regular expression tester regex/01. This tester has
several interesting features, such as a section that explains each component of
the target expression, a match information section that highlights each com-
ponent of this expression as included in the target text, a quick reference sec-
tion, and the possibility of selecting a programming language. As regards this
language, Python 3 was used. Indeed, the Python flavor was turned on on the
regex101 tester to validate the regular expressions. Chinese text produced by
Gemini (Appendix A) and by Owen3.5-Plus (Appendix B) was used during this
process. The prompt used to generate this text was the following.

Exact Prompt 1:

“please give me an hsk 3 text containing about 100 words and the pattern
.. 0P

The prompt referred to the parent grammar pattern shi...de (/2. ..HY) to give
the models ample opportunity to generate text concerning any of the six gram-
mar patterns described above.

Four limitations of this study will be discussed.

First, this paper reports on a single case study. Indeed, its findings apply to the
language models the researcher employed. This limitation has been minimized
by bringing up concepts that it is hoped will come in useful in future research
that examines learners’ use of regular expressions as well as the application of
corpora and regular expressions to teach and to learn Chinese. This leads to the
next limitation.

In this study text generated by artificial intelligence has been used to ensure
a high density of occurrence of shi...de (J&...J) grammar patterns. It was
thought that this density would facilitate testing regular expressions — in other
words, that it would enable the realization of the exploratory nature of this

27 Qwen Team 2026: Qwen3.5: Towards native multimodal agents section.

8 Ibid.

¥ The author is citing the exact prompt used during the research. The pinyin of the characters
used by the author is shi...de ((&...HY).
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paper. However, the author is of the opinion that testing regular expressions on
learning materials (either digitalized materials such as electronic textbooks or
digital materials such as online articles) can be an interesting future endeavor.

A more technical limitation is that this study discusses the raw regular
expressions that were pasted on regex101 s Regular Expression bar. As a result,
none of the following content will be included in the presentation of the tar-
get expressions: methods such as match() , module-level functions such as in
re.match(), the use of the » prefix to avoid a SyntaxError’’ or the flags used such
as the global flag and the single line flag. As a result, it is recommended that
the content of this paper should also be checked on other platforms or on code
editors.

Finally, Chinese Grammar Wiki describes situations in which shi (&) is
optional. This is in the classic pattern and when shi...de (J&...lY) is used to
emphasize affirmations. These cases have not been considered in this study
since it has focused on the use of the full shi...de (72...11)) grammar patterns.

Report and Discussion

The point of departure of this research is (shi)(\w+?)(de), namely, the follow-
ing exact regular expression: (J&)(\w+?)(FY). It is known that the first group
matches the character shi (&), whereas \w in the second group “matches any
alphanumeric character; this is equivalent to the class [a-zA-Z0-9 ]”.3! None-
theless, after testing the above-mentioned regular expression on the text from
Appendix A and Appendix B on regex101, this tester explained that the second
group matches “any word character in any script” and this is “equivalent to
D\p{L}\p{N} ]”. Not being familiar with the syntax of this character class, both
models were consulted using the following prompt in conversation string A.

Exact Prompt 2:

“I am using your text to test regular expressions on regex 101. I use this
regex: (52)(\Ww+?)(#Y). Regex 101 says that \w match any word character in any
script (equivalent to [\p{L}\p{N} ] What is this?”3

As for (shi)(\w+?)(de), namely, the author’s exact regular expression (;&)(\
w+2)(HY), Owen3.5-Plus took a sentence from Appendix B, i.e. from the text it

30

Kuchling n.d.

Kuchling n.d.: Matching Characters section.

The author is citing the exact prompt used during the research. The pinyin of the characters
used by the author is shi (&) and de (/7). These characters are employed in the expression (

) (WA().

31
32
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had already generated, and explained why this expression should work. This is
shown in Table One. Please note that the model did not use pinyin, and that its
exact output was cited in this table.?

Model’s exact output except

A f 1 i .
spects of regular expression for the translation

Model’s sentence A2 EIAANF AR -
Translation of the model’s sentence We set off on Saturday morning.
Explanation of the first group (&) matches: /&

(\w+?) matches: ZHi/NE EH%&

Explanation of the second group (Because these are all Unicode “letters™)

Explanation of the third group (#9) matches: 9

While this works on regex101, be careful
if you use this regex in actual program-
ming code:

Python 3: \w matches Unicode characters
by default. (Your regex will work).
JavaScript: \w does not match Chinese
characters unless you use the Unicode
flag (/u).

Model’s warning

Table 1. Qwen3.5-Plus’s explanation of the initial regular expression

Where regex101’s feedback regarding [\p{L}\p{N} ] is concerned, Gemini
explained that \p{L} “matches any character in any language that is classified
as a ‘letter’”, and that \p{N} “matches any kind of numeric character in any
script”. Owen3.5-Plus explained that when Unicode is enabled, \p{L} “stands
for Unicode Letter”, and \p{N} “stands for Unicode Number”. This content was
validated on The Modern JavaScript Tutorial site, where it is explained that
Unicode properties written as \p{...} can describe a character’s category, that
\p{L} “denotes a letter in any language”, and that N is an alias for number.>*

It is also interesting to point out that Qwen3.5-Plus issued a warning which
concerns the use of flags: in JavaScript you need to use the /u flag to match Chi-
nese characters, whereas in Python 3 \w matches Unicode characters by default.

The pinyin of the characters used by the model in Table One is women shi xingqiliu zdoshang
chifa de (T 2RI/ F_EHE), shi (), xinggiliv zdoshang chifa (/N F EHI%),
and de (/).

Kantor 2022: Unicode: flag “u” and class \p{...} section.
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However, in the original setting of the Python flavor on regex 101 that the author
had used, the Unicode flag, namely, u, was used. Nonetheless, regex 01 informed
that this was redundant in Python 3. Given the warning issued by Qwen3.5-Plus
and the message given by regex101, the author still wanted to query Gemini
on this issue through a prompt that belonged in conversation string AIl. This
prompt is cited below.

Exact Prompt 3:

“I am using Python on regex/0! (“flavor is set to Python”). I turned
on the “u” (Unicode) flag, but regexi/0l says: u modifier: unicode.
Make \w, \W, \b, \B, \d, \D, \s and \S perform matching with Unicode semantic
(redundant in Python 3). Do I really need this flag to match Chinese characters?”

When asked if the Unicode u flag was needed to match Chinese charac-
ters while using Python 3 on regex101, Gemini explained that this was not so
because in Python 3 “all strings are native Unicode by default”. This state-
ment was validated by the Python 3.14.3 documentation, where it says that “in
Python 3, Unicode characters are matched by default for str patterns”, and that
the re. UNICODE “flag is therefore redundant with no effect and is only kept for
backward compatibility”.*> Where backward compatibility is concerned, Davies
(2014), for example, tackled the use of the u prefix in Python 2 while building a
site for learning Chinese characters.*

Another topic was brought up by the models in conversation string B. This
was matching only Chinese text. This happened when they were asked to build
regular expressions for Chinese grammar patterns through the prompts that are
shown below.

Exact Prompt 4:

“Do you know about regular expressions?”’

Gemini answered “I certainly do!”, provided a cheat sheet with some of
the most common characters used in these expressions, supplied a real-world
example, and offered help. Qwen3.5-Plus answered “Yes, I’'m familiar with
regular expressions (regex)!”, provided three samples, and offered help. This
was followed by the next prompt.

Exact Prompt 5:
“Ok. Can you help me build regex expressions to build Chinese patterns?”’
At that point, the use of the script \p{Script=Han} was suggested by Gemini.
However, this script failed when the Python flavor was selected on regexi01.

33 Python Software Foundation n.d.: Module Contents section.
36 Giles 2014.
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As aresult, Gemini and Qwen3.6-Plus were prompted in conversation string C.
This prompt is cited below.

Exact Prompt 6:

“Do we use this in Python 3: \p{Script=Han}?”

Both models agreed that using the third party regex module makes it pos-
sible to use this script in Python 3. When browsing the Web to get more details
about this information, it was observed that several regular expressions had
also been suggested to match Chinese characters.’” Where the suggested script
is concerned, Ayaka (n.d.) pointed out that \p{sc=Han} does not only match
Chinese characters. Indeed, Goyvaerts (2025) explains that “Unicode offers the
Hiragana, Katakana, Han, and Latin scripts that Japanese documents are usually
composed of®, i.e. Han scripts that are used in Japanese. In addition, the Uni-
code Consortium (2024) explain that “the Unicode Standard leaves the issues of
language tagging and word recognition up to a higher level of software and does
not attempt to encode the language of the Han characters”.?

Nonetheless, the objective of the present paper is not to delve into the limita-
tions of the regular expressions or scripts that match Chinese characters. Nor
is it to look into the historical analysis of rare or historic characters, or to dis-
criminate between Chinese characters from the characters of other languages,
but to report on the use of artificial intelligence in combination with specialized
documentation with a view to constructing regular expressions that match the
shi...de (J&...1YJ) grammar patterns and that can be used in simplified present
day Chinese text.

Even though the script \p{Script=Han} failed when the Python flavor was
selected on regex101, the author observed that this script worked on regex01
when the JavaScript flavor was selected and when the Unicode flag was on.
However, it will just be pointed out that a problem that was encountered while
using \p{Script=Han} on regex101 (more specifically, on Java, PCRE2 (PHP)
or JavaScript) was naturally that it did not match numbers. However, the pres-
ence of numbers between shi (J£) and de (FY) in online Chinese newspaper
articles should come as no surprise, and its study can be very interesting to
further the knowledge of Chinese grammar. For example, the grammar pattern
containing shi (&) and de (1Y) in the following sentence can be used to contrast
this sentence’s grammar pattern with the classic shi...de (J&...HY) grammar pat-
tern.

37 Ayaka, n.d.; Fu, 2021.

3% Goyvaerts 2025: Unicode Scripts and Script Extensions section.

3 Unicode Consortium 2024: Chapter 18, Distinguishing Han Character Usage Between Lan-
guages section.
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Zhe shi 2025 nian 1 yue 2 ri paishe de md li zhén “yun zhong givchdang”’(wu
rén ji zhaopian).

CX 202541 A2 B DA Z Ry (EANEER ) - )%

Translation: This is a January 2™ 2025 picture of Mali Town’s “Field in the
Clouds” (a drone photo).

Owing to the situation described above, it was decided to continue to use the
\w character. Nevertheless, after Exact Prompt 5 in conversation string B, the
author sent the following prompt. The slip of the pen in the spelling of Let was
kept for transparency.

Exact Prompt 7:

“LEt us try this pattern: 2. ..HYy”*

When asked to use regular expressions to match the shi...de (J2...HY) pattern,
both models proposed shi.+?de, namely, the exact expression j&.+?HY, where
. is often used where you want to match ‘any character’”, and “+ requires at
least one occurrence”®. The non-greedy quantifier +? matches “as little text as
possible”.** Owen3.5-Plus described the components of the suggested expres-
sion succinctly. This is shown in Table Two. Please note that the model did not
use pinyin, and that the exact output was cited in this table.*

Model’s exact output except

Aspects of regular expression for the translation:

Explanation of the first item: shi (/&) Literal character “/&”

Explanation of the second item: +7 Match any character, non-greedy (stops at

the first (1Y)
Explanation of the third item: de (fY) Literal character “fy”
Model’s sentence FORIERRAY - H2Ae WAIRAY
Translation of the model’s sentence I arrived yesterday, he came by plane.

4 Xinhuanet 2026: 20254 # 414 BE /G B 44 & BT[] (The author added the pinyin version).
41 The author is citing the exact prompt used during the research. The pinyin of the characters
used by the author is shi...de ((&...HY).

Kuchling n.d.: Matching characters section and Repeating things section.

Kuchling n.d: Greedy versus Non-Greedy section.

The pinyin of the characters used by the model in Table Two is shi (J£), de (1), wo shi zudtian
ldi de, ta shi zuo feiji lai de (FIEWERRHY > MZLe HIZRAY), shi zudtian ldai de, ta shi zuo
feiji ldi de (BWERSH » ML ARAN), shi zubtian lai de (EWEREAN), and shi zuo féijt
lai de (S22 CHLREY).

42
43
44
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Explanation of the greedy component: matches: EHEREAYT » AL k1R
shi.+de, namely, &&=+ X (too long!)

Explanation of the non-greedy compo- | matches: ZWERKAY Bl and Z44 kML
nent: shi.+?de, namely, =2+ SRy

Table 2. Qwen3.5-Plus’s explanation of shi.+?de, namely, the exact expressionfg.+?1Y

As aresult, shide (JE:AY) cannot be matched because at least one occurrence is required in between.
The models also issued a series of warnings. Qwen3.5-Plus suggested adding the re. DOTALL flag
in case content spanned lines, which made the author activate the single line (Dot matches new-
line) flag on regex101. In addition, if using shi.+de, namely, the exact expressionsz.+5 (without
the non-greedy ?), Gemini recommended establishing the number of characters to be matched by
replacing + with the {m,n} quantifier* “to limit the number of characters allowed in the middle”.
For example, shi.{1,5}de, namely, 2. {1,5} /7 to be exact, matches shi qi zixingché qu de (ZF EH
1TZ=2HY to be precise (went by bike)) because there is at least one repetition and at most five.*
However, it will not match shi zuo ditié ldi gongsi de (FEALHIEESE/NE]RY to be exact (came to
the company by subway)) because there are six repetitions in this chunk.

Furthermore, it was observed that in the sentence

shi de, ta shi zuo ditié lai de (21 > 218 R1to be exact),

Translation: Yes, he came by subway.

shi.+?de, namely, the exact expressionig.+?HY, would match the whole
chunk because at least one occurrence is required. Nevertheless, OQwen3.5-Plus
suggested different regular expressions in addition to shi.+?de, namely, the
exact expressionjg.+?HY. One of them was shi. *?de, namely, the exact expres-
sion/z.*?[Y. This expression matched shide ([ to be precise), and shi zuo
ditié lai de (ZALHIERAY to be exact) separately because, as Qwen3.5-Plus
put it, it allows “empty content”. Indeed, “* allows zero or more characters”
(Owen3.5-Plus) as against +, where at least one occurrence is required. In other
words, * “specifies that the previous character can be matched zero or more
times, instead of exactly once”.¥

Another suggestion was made by Gemini in conversation string D, where the
author prompted the following.

4 Kuchling n.d.: Repeating things section.
% Kuchling n.d.: Repeating things section.
47 Kuchling n.d.: Repeating things section.
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Exact Prompt 8:

“I have the following sentence: 2HY » {2l H4E Y - The following
regular expression &.+?1Y matched the segment that goes from the first & to
the end. I want to match Ay and &A%Y separately in Python. Can you
please give me a suitable regular expression?”4®

The use of a character class starting with ~ was suggested in shide|shi/"de]+de,
namely, in the exact expression &Y |/&[ #Y]+HY. This matches “the characters
not listed within the class by complementing the set”.* Gemini’s explanation of
this regular expression is provided in Table Three. Please note that the model did
not use pinyin, and that the exact output was cited in this table.>

Aspects of regular expression Model’s exact output
Explanation of the first item: It looks for the exact character /& imme-
shide (JZHY) diately followed by the exact character fYy
Metacharacter |*! | acts like an or operator in logic

Explanation of the second item:

shi (&)

Explanation of the third item: /"de],
namely, ["f]

The engine looks for the character /&

Any character that is not [y

Explanation of the fourth item: + One or more times

Tells the engine to match a continu-
ous stream of text, but it must stop the
moment it hits the character .

Explanation of the third and the fourth
items combined: ["de]+, namely, [“{Y]+

Explanation of the last item: de, namely, | Finally, the engine looks for the closing
iy B character right after that stream.

Table 3. Gemini’s explanation of shide|shi["de]+de, namely,
the exact expression f&Y 5[ HY]+HY

Afterwards, the author decided to move on to a specific shi...de (G&...11Y) gram-
mar pattern: the classic one or that which emphasizes details.** This was in con-
versation string B, i.e. after the models proposed shi.+?de, namely, the exact

# The author is citing the exact prompt used during the research. The pinyin of the characters

used by the author is shi (&), shi de, ta shi zuo ditié lai de (G2 » AL EETRAY), shide (
FEHN), shi zuo ditié lai de (GEALHEESRAY), and shi (i) and de (f7) in the expression g +2HY.
Kuchling n.d.: Matching Characters section.

50" The pinyin of the characters used by the model in Table Three is shi () and de (#Y).
Kuchling n.d.: More metacharacters section.

Chinese Grammar Wiki n.d.: The “shi... de” construction for emphasizing details section.
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expressionsg.+?1Y. Therein, Qwen3.5-Plus offered to “extract the emphasized
part (e.g., get ‘HERE from ‘P 2HERKAY), and Gemini asked what the
goal for the shi...de (72...11Y) pattern was. The answer is given below.

Exact Prompt 9:

“to find the emphatic structure.”

Interesting warnings were made. Perhaps the most relevant one was that
which pointed out that shi...de (&... 1Y) also has other uses. Gemini expressed
“to find the emphatic structure (J&...Y) specifically, we need to be careful. In
Chinese, &2 (is) and [/ (possessive/adjective marker) appear constantly in non-
emphatic contexts”.>* Qwen3.5-Plus, for example, pointed out the importance of
distinguishing the use of sAi (J£) and de (HY) for possession and for emphasis.

Gemini offered several suggestions to match the classic grammar pattern
specifically. It highlighted that “the emphatic structure usually highlights Time,
Location, or Manner”, and suggested using shizai (;21F to be precise), at the
beginning when the target is location, adding a verb such as zuo (i to be pre-
cise) in zuode (ff{fJ to be exact) at the end when the target is location, and
incorporating a verb such as /di (3}to be precise) in ldide (HY to be exact) at
the end when the target is manner. This is expressed in Table Four as quoted
from Gemini. Indeed, please note that the model did not use pinyin, and that its
exact output was cited in this table.”> However, a column for translations was
added by the author.

Target Emphasis Regex Pattern Example Match Translation

Belongs to the year

Time (Years/Hours) | E(\d+FEN+5)HT | Z20224E17 2022

Was done in the
office

FAE([\ude00-\
u9fas] )y

E([\u4e00-\u9fas]
{1,333k

Location (At/In) i AN GO

LR It was by car that

Manner (How
( ) [someone] came

Table 4. Gemini’s description of the emphatic structure

33 The author is citing the exact model’s output. The pinyin of the characters used by the model
is zudtian lai (WERIH) and wo shi zudtian ldi de (FXZHERAHT).

3% The author is citing the exact model’s output. The pinyin of the characters used by the model
is shi (J&), de (1Y), and shi...de (72... #Y).

55 The pinyin of the characters used by the model in Table Four is shi 2022 nian de (220224
i), shi zai bangongshi zuo de (ZAFTMNZEMY), and shi kaicheé ldi de GEFFZERAY). In ad-
dition, shi (J&), de (#), didn (£5) and nidn (&) inf&(\d+F\d+E)AY, and shi (J2), zai ({F),
zu6 (fi§), and de (#Y) in/Z21E([\ude00-\u9fa5]-H){HHY. Finally, shi (&), ldi k) and de (/) in
F([\ude00-\u9fas5]{1,3})3kH3.
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Gemini showed an inaccuracy: It is not clear whether shi(\d+nidn|\d+didn)de,
namely, & (\d+4|\d+£5)HY to be exact, where one or more digits (\d+) is fol-
lowed by nidn (4 to be exact) or didn (55 to be precise) is an emphatic pattern.
In conversation string D, however, Qwen3.6-Plus expressed a few limitations
concerning the manner pattern. This was done after exact prompt 10.

Exact prompt 10:

“please explain ([\u4e00-\u9fas]{1,3})KHy".5

Qwen3.6-Plus explained that the manner pattern accepts up to three charac-
ters only ({1,3}), and [\u4e00-\u9fa5] excludes rare archaic characters amongst
other items. In addition, it made a smart comment where it argued that the man-
ner pattern “may match semantically odd phrases like =325 5KHY if not filtered
by a downstream NLP step (e.g., named entity recognition)”.’” Indeed, named-
entity-recognition technology has the power of looking into semantic aspects of
language.

Gemini also highlighted a punctuation problem. It explained that “in the
emphatic structure, the Y is often at the very end of the sentence” and sug-
gested a strategy “if you want to be 100% sure you are catching the Grammati-
cal Structure and not just a random /...y’ phrase”.*® This was shi(.+?)de(?=/[

o1 ?]|\s|$), namely, the exact expression (. +2)A(?=[ = | ?]]\s|$), and it
is described in Table Five.

Model’s exact output except where

Aspects of regular expression otherwise indicated

Explanation of the first item: shi(.+?)de, | Please, refer to Table Two (the author’s
namely, the exact expressionsz(.+?)HY note).

Positive lookahead assertion: (?=...)” Only match this if it’s followed by

a Chinese period, an exclamation/ques-

Explanation of th ditem: [« | 7] |
xplanation of the second item: [ ] tion mark

Please, refer to Table Three (the author’s

Metacharacter |
note).

The author is citing the exact prompt used during the research. The pinyin of the characters
used by the author is shi (&), ldi (3F) and de () infZ:([\ude00-\u9fa5]{1,3} ).

57 The author is citing the exact model’s output. The model used shi pinggud lai de (F3E5KAY
to be precise).

The author is citing the exact model’s output. The pinyin of the characters used by the model
is de (/) and shi...de (/2...4Y).

Kuchling n.d.: Lookahead assertions section.

Kuchling n.d.: More metacharacters section.
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Explanation of the third item: \s a space

Please, refer to Table Three (the author’s

Metacharacter |*!
note).

Explanation of the fourth item: $ the end of the string.

Table 5. Gemini’s explanation of shi(.+?)de(?=[ - | ? ]|\s|$), namely, the exact expression

E(ADO= - | 21\s[$)

One may have the impression that these analyses could go on ad infinitum.
Indeed, making up regular expressions seems to be an endless task owing to the
fact that catches may constantly appear. Some of them are spotted immediately;
others are identified later during the testing process. As already explained, the
purpose of this paper is not to present a perfect regular expression or systems of
expressions to match the shi...de (J&...HY) grammar patterns. On the contrary,
it is to report on the use of artificial intelligence and specialized documentation
to construct these expressions.

In using artificial intelligence and specialized documentation to construct
regular expressions, it can be observed that language models such as the ones
used in this paper can perform several interesting functions where the study of
the shi...de (J£...HY) grammar patterns is concerned.

1. The most obvious function is the presentation of regular expressions for
the user to test them for their validity. Two cases in point were shi. +?de,
namely, the exact expressionsg.+?1Y, and shi(.+2)de(?=[ - | ?]|\s|$),
namely, the exact expression (. +2)HY(?=[ > | ? ]\s[$).

2. More interestingly, another function is the presentation of nuances not
only of the components of regular expressions (Qwen3.6-Plus, for exam-
ple, warned about the limitations of {1,3}), but also of the language these
expressions match (Gemini, for example, suggested avoiding mixing up
the emphatic and the possessive patterns containing sii () and de (F)).
However, the following must be borne in mind. Even though language
models should be expected to supply accurate information about regu-
lar expressions and about the language they match in response to users’
prompts, they may make mistakes. In this regard documentation plays an
essential role. This is to validate the content produced by language mod-
els. Indeed, the range of regular expressions that language models propose
can be compared with information as presented by existing technical or
linguistic specialized documentation. That is, specialized documentation

0 Kuchling n.d.: More metacharacters section.
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is expected to present accurate information about the components of reg-
ular expressions or about the language they match. Specialized documen-
tation is also to illustrate this information with examples.

3. Language models can also help users advance their knowledge of regular
expressions by presenting expressions that are more complex than the
ones they are already familiar with. This can encourage users to move
beyond their comfort zone. For example, Gemini introduced the concept
of lookahead, which was later validated with specialized documentation.

4. In dealing with regular expressions, language models can also help users
advance their knowledge of the Chinese language by means of the pres-
entation of the nuances alluded to above. An example of these nuances is
the different communicative functions that the shi...de (G&...1) grammar
patterns can perform. For example, in Table Four, Gemini explained the
focus on manner, place or time where the emphatic pattern is concerned.

5. Language models can also make users aware of catches inside regular
expressions. For example, Owen3.6-Plus explained that shi(/\u4e00-\
u9fas]{1,3))ldide, namelyZ([\ude00-\u9fa5]{1,3})KHY to be precise,
match odd phrases such as shi pinggud ldi de (GZ3F5-FHY to be exact (the
author leaves the translation of this text to the readers’ imagination)).

Conclusion

It can be concluded that the most complete function language models such as
the ones discussed in this paper can perform while being used in conjunction
with specialized documentation to construct regular expressions that match Chi-
nese grammar patterns is the following: To enhance regular expressions while
delving into the nuances that Chinese grammar patterns may convey. However,
it must be said that the use of language models to make up regular expressions
that match Chinese grammar patterns comes with challenges and requirements.

One of these challenges is the readiness to spot inaccurate information. For
example, in Table Four, Gemini presented an example, shi 2022 niande (722022
FHY to be exact), which was not clearly emphatic. Indeed, in the present context,
knowledge of the nuances of the target grammar patterns or the ability to learn
about these nuances from the text matched by the regular expressions provided
by the models is required to analyze these models’ information critically. For
example, if the target grammar pattern is the classic one, the user can explore
whether the text matched by the regular expressions provided by the models
actually agrees with this pattern. As a result, in dealing with the nuances of the
target grammar patterns, documentation that concerns Chinese grammar comes
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into play. To illustrate this, one can cite Chinese Grammar Wiki to show that
the use of the shi...de (f&...HY) grammar patterns transcends that of expressing
emphasis on details concerning past events.

Another challenge is the complexity that is inherent in regular expressions.
Indeed, one may argue that the use of regular expressions requires at least a
basic understanding of the programming language that is selected to implement
them. Information about this language can be provided by specialized documen-
tation and should come in useful when regular expressions are tested. Special-
ized documentation also serves as a source that can be consulted to confirm the
accuracy of the information provided by language models. As a result, review-
ing specialized documentation may also be required with a view to succeed-
ing in understanding regular expressions. These considerations lead to several
pedagogical implications where the use of regular expressions to teach and learn
Chinese is concerned.

The language models proved to be skillful in their presentation of regular
expressions in spite of the above-mentioned challenges. They expressed nuances
regarding not only the functions Chinese grammar patterns may perform, but
also the text those expressions match. In so doing, they provided options, illus-
trated them, and explained them. As suggested above, users that employ these
models to build regular expressions therefore should have at least some basic
knowledge of the programming language selected to implement those expres-
sions. This translates into learning about the components of these expressions,
namely, of their code, and, as a result, into analyzing the range of data pro-
vided by models critically. Training that fosters this knowledge can make use
of specialized documentation. Future studies could delve into the implications
of providing this training. Indeed, reports on teachers’ and learners’ opinions of
traversing Diagram A should provide interesting input in regard to the conve-
nience and challenges of using language models and specialized documentation
to build regular expressions.

Z\

SPECIALIZED
DOCUMENTATION

LANGUAGE MODELS

Diagram A. Regular expression learning graph
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In Diagram A, the point of departure of the learning process can be a regular
expression provided by a language model. The user consults specialized docu-
mentation that both explains and validates the features of this expression. Alter-
natively, a regular expression is suggested by specialized documentation. The
user consults a language model to obtain further details about that expression,
and then validates these details with specialized documentation. Another point
of departure is the user, who comes up with a regular expression (possibly after
consulting a language model or specialized documentation), and validates it by
consulting a language model and specialized documentation. It must be high-
lighted that throughout these interactions the user tests regular expression candi-
dates. Indeed, this paper closes by considering further research on the feasibility
of using regular expressions to study Chinese grammar patterns in the classroom
while navigating Diagram A, where the user reads specialized documentation,
prompts language models, writes code and tests these expressions.
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Appendix A: Text generated by Gemini

D2 T — 003 TAE o WAVH A SEE K FUET AT - HFIRIEE
4 o PRAEM EEEHEISE RN > a4k TIRAYE

A="T14 > WESIn 7| - LB AR > OISR - M2t
PeRAERY > TRGEF BT R R » MR 3R A2 e =] DUTHE E3E > 38
WibAI A AT LA -

HARE W8 T > R FESATERIAE © AV TIEERES I+
HERHY - —E MR -

Translation:

Last week I changed jobs. My new company is right near the railway station,
the atmosphere is very good. I saw the job advertisement online, I submitted my
CV afterwards.

On Wednesday afternoon, I attended the interview. The manager was very
nice, and the conversation went very well. He came to the company by subway,
whereas [ went by bike. He asked me when I could start work, and I said any
time.

I really like this new job, because my colleagues are very welcoming. I
earned this job of mine through hard work. I will certainly perform well.

Appendix B: Text generated by Owen3.5-Plus

AR BRIAE —_E ISR T - RATRE2MNF EHART -
FREKFUARAT > FrDABA TR ERS A F AR - ] 71050 - A 124
BRERAY - ERA AR HERIMERITO - kiR BRAITEK
Ik EAARY o XKARFEI S T m 40 -

Translation:

Last weekend, my friends and I travelled to Beijing. We left on Saturday
morning. We walked to the railway station because it is near our place. When we
arrived in Beijing, we went to the Great Wall by subway. Even though we were
a bit tired, we really had a lot of fun. We took this photo on the Great Wall. This
trip is the happiest thing that has happened to me this year.

Statement about the use of artificial intelligence: Artificial intelligence tools
were used to refine the Chinese text and the translated text.





