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Abstract



This paper explores an intriguing correspondence between
the Japanese Gojuon (fifty-sound chart) and structures from
category theory, algebraic topology, and homological
algebra.

When vowels (5 rows) are interpreted as dimensional
progression and consonants (10 columns) as a hierarchy of
operations, the Gojuon can be organized as a structure with
two circular axes. This configuration is treated as a structural
analogy to the torus structure (T? = S x S") in topology.

Everyday words, emotional expressions, and contemporary
slang exhibit mathematical structures at the phonemic level.
Japanese speakers appear to operate this structure
unconsciously. Classical scenes from the Kojiki and
characters in folktales also show patterns resembling
category-theoretic operations when viewed from a phonemic
perspective.

The Gojlon is not merely a phonetic table—it is a
visualization of category-theoretic structure. Japanese
speakers may internalize this structure from early childhood.
These observations offer implications for linguistics, cognitive
science, and natural language processing.
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Notice / Scope of Use

This paper is a theoretical study that examines
correspondences between Japanese phonological structure
and mathematical structures from the perspectives of
linguistics, mathematics, and cognitive science. It is
descriptive and analytical in nature and does not propose
direct implementation methods or optimization techniques for
specific Al systems.

The structures discussed here are intended as frameworks
for understanding language and cognition, and are not
designed for unauthorized engineering use, commercial
integration into Al models, or manipulation of generative
behavior.

Any consideration of applying this theory to Al systems
requires prior consultation with the author, with careful



attention to its theoretical scope, limitations, and potential

cognitive impact on human users.

Academic citation, critical discussion, and theoretical

exploration are otherwise permitted.
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def analyze_word(word):

BRZE RN D

Parameters:

word (str): DITRRDEEE (VO S5HR)

Returns:
dict: DGR

result = {
"word': word,
'phonemes': list(word),
'meanings': [],
"interpretation': ''

for char in word:
if char in PHONEME_KANJI:
result['meanings'].append(
f"{char} ({PHONEME_KANJI[char]})"

kanji_only = [PHONEME_KANJI.get(c, '?') for c
in word]

result['interpretation'] = ' »
'.join(Ckanji_only)

return result
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#!/usr/bin/env python3
# —-*— coding: utf-8 —*-

A+EEESTY I

Japanese Phoneme Mathematical Analyzer
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def analyze(word):

" BSE R EEROHTY B

meanings = [f"{c}({PHONEME_KANJI.get(c,
'2')})" for c in word]

kanji = [PHONEME_KANJI.get(c, '?') for c in
word]

print(f" [Z#xdR] {word}")

print(+" [EfED#E] {' + '.join(meanings)}")
print(f" [HFHIEIR] {' » '.join(kanji)}")
print()

# {ERA

if __name__ == '__main__"':

for word in ['WIEL\', '"TUZX A", 'lFULS', 'DIF
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analyze(word)
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#!/usr/bin/env python3
# —%- coding: utf-8 —-*-—

A+EEESTY -

Japanese Phoneme Mathematical Analyzer
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# 85 = Rz

VOWELS = {

'a': {'dim': '@XJT', 'meaning': '=',
'symbol': 'e'},

'i': {'dim': 'LRJT', 'meaning': 'Hf',
'symbol': '»>'},

'u': {'dim': '2RJjT', 'meaning': 'Ef',

'symbol': 'C'},
'e': {'dim': '$EFH', 'meaning': 'i®', 'symbol':

'o': {'dim': 'IxR', 'meaning': 'IR', 'symbol':
lol},
}
# 5 = BF
CONSONANTS = {
U {'functor': 'Id', 'meaning': '[BZF',

'desc': 'TDERFX'},
'k': {'functor': 'Ker', 'meaning': '#',



'desc': 'BbEED '},
's': {'functor':
'desc': ';JRUZHD '},
't': {'functor':
'desc': 'fEZENS '},
'n': {'functor':
'‘desc': 'HODES'E,
'h': {'functor':
'‘desc': '"EBEZETND'},
'm': {'functor':
'desc': '"ZATTER'},
'y': {'functor':
'desc': 'HITCEFIR'Y,
'r': {'functor':
'desc': 'AANFR'E,
'w': {'functor':
'desc': 'BIFHEIDSH "},
3
# BT = b
VOICED = {
'g': {'base': 'k',
'functor': 'Kerx'},
'z': {'base': 's',
'functor': 'Cokerx'},
'd': {'base': 't',
'functor': 'ex'},
'b': {'base': 'h',

'functor': 'F'},

'Coker', 'meaning': 'SR&X',

'®', 'meaning': '7TVIl',
'"Hom', 'meaning': 'FNERHom',
'U', 'meaning': '‘&=HI',

'T', 'meaning': 'EF ',
'y', 'meaning': '"XH',
'4', 'meaning': 'BEFF',

'n', 'meaning': 'BARZTHE',

'transform': 'L’
"transform': 'L,
'transform': '¥XHML',

'transform': 'BHHIL',



# FEE = BEEUL
SEMI_VOICED = {

'p': {'base': 'h', 'transform': 'BEEUL’',
'functor': 'U_disc'},

¥

# RS
SPECIAL = {
'n_end': {'meaning':
'‘desc': 'f&WER'},
'small_tsu': {'meaning': 'BREMEL', 'math':
‘colim', 'desc': 'BIEEDFET '},
'long': {'meaning': '&EK', 'math':

S, 'math': ‘e,

"Lim->"'

'desc': 'EmE'},

I
~A

PHONEME_KANJI
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|25|: ||J_—|—|, RN I%\—J-l, |5|: |§jjl, |Z|: |iﬁ|,

VARAY
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# HMT
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':_‘T': |%|'

A
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# 51T
rers gL,
=L

# D17

"D IR,
# BT
VAR -3
# BT N7
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PHAV s AL I i, r < B, 1T 'BRY,
Y i
# AT 817
‘X B, 'O &Y, 'Y ', 'l ',
'F g,
# BT 217
‘e T, B i, D @Y, T 'HY,
v g,
# B (1T
L R, PO B, s BB, AR
'YX B,
# 8T (X7
L AR, PO EE, AU EY, R TR

llafl . Ii@l '

¥

E

# BRI AERIEL
H

def analyze_phoneme(char):

B—DEENHIT S

if char in PHONEME_KANJI:



return {
'phoneme': char,
'kanji': PHONEME_KANJI[char],
'type': 'basic'

¥
elif char == 'D"':
return {
'phoneme': char,
'kanji': "{&',
'math': 'colim',
'type': 'special',
'desc': 'Biff{biEE T
¥
elif char == '—"':
return {
'phoneme': char,
'kanji': 'iE',
'math': 'lim>',
'type': 'special',
'desc': 'ERERT'
¥
else:
return {

'phoneme': char,
'kanji': '?',
'type': 'unknown'



def analyze_word(word):

SR BRI D

Parameters:

word : str

DINRDEE (OS5HNR)

Returns:

dict : DR
# ¥WEDULIE
yoon = ['%', "', '&']

phonemes = []

i=0

while i < len(word):
char = word[il]

# WMEFTvo
if i + 1 < len(word) and word[i + 1] in
yoon:
combined = char + word[i + 1]
phonemes . append({
'phoneme': combined,
'"type': 'yoon',
'base': analyze_phoneme(char),



"modifier': word[i + 1]

})
i+=2

else:
phonemes.append(analyze_phoneme(char))
i+=1

# FEROBE
result = {
'word': word,

'phonemes': phonemes,
'breakdown': [],

'kanji_sequence': [],
'interpretation': "'

for p in phonemes:
if p['type'] == 'yoon':
kanji = p['base'].get('kanji', '?') +
'>'" + p['modifier']
result['breakdown'].append(f"
ipL'phoneme']}({kanji})")
result['kanji_sequence'].append(kanji)
elif 'kanji' in p:
result['breakdown'].append(f"
{p['phoneme' ]} ({p['kanji']})")

result['kanji_sequence'].append(p['kanji'])



# BRERODERK
result['interpretation'] = ' »
'.join(result['kanji_sequence'])

return result

def print_analysis(word):

DHEREEBZLTHATD

result = analyze_word(word)

print(F"\n{'='%50}")

print(f" [9txR] {result['word']}")

print(f"{'='%503}")

print(f" [EfEnHE] {' +
'.join(result['breakdown'])}")

print(f" [ZFHIEIK]
iresult['interpretation']}")

print(f"{'='*50}\n")

return result

¢ EAMF TV (BHE)



def check_naturalness(word,
expected_meaning=None):

BHREBROEGHEET IV I TS (BZ5hR)

Parameters:

word : str
F IV INRDEEE
expected_meaning : str, optional

HREFINE%ATI

Returns:

dict : FI Vv IHFER

result = analyze_word(word)

# BZNRNI—2FT VD

kanji_seq = result['kanji_sequence']

checks = {
'has_endpoint': 'A' in word or '#%' in
kanji_seq,
'has_movement': 'E)' in kanji_seq or '’



in kanji_seq,

'has_structure': 'IR' in kanji_seq or '#'
in kanji_seq,
¥
return {
'word': word,
'analysis': result,
'checks': checks
¥
#
# TE
H

if __name__ == '__main__":
print("\n" + "="x60)
print(" ATEZHEDTY-—IL ™)
print(" Japanese Phoneme Mathematical
Analyzer")
print("="*60)

# BAESEDD
print("\n [E&EE] ")



for word in ['wIXL\', 'LV, 'URA', 'E
C', '"ABWL']:

print_analysis(word)

# HEECEEDD
print("\n [HFEEDEE] ")

for word in ['[EULS"', '&FHD', 'DBT', 'DIF

L]
print_analysis(word)

# SanEED DT
print("\n [EFEDE=] ")
for word in ['D%', '29"', '£%&', '"H']:

print_analysis(word)

# FREDODH
print("\n [#ZFMHE] ")
for word in ['HA', 'ITA', 'TA', '<A']:

print_analysis(word)

{JExC
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