Why One Waka Has 1,600
Translations: A Category-Theoretic
Proof of Structural Untranslatability
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Abstract

We demonstrate that translation from parallel-structure to
linear-structure languages incurs inevitable information loss
due to fundamental categorical differences. Analyzing one
31-mora Japanese waka through category theory, we prove
three theorems: (1) Non-Reducibility Theorem: No functor
F: Waka — English preserves all five categorical structures
(coproduct, product, natural transformation, duality, monoidal
structure) simultaneously. (2) Translation Explosion Lower
Bound Theorem: Minimum 1,600 distinct functors exist from
Waka to English, yielding >99.9% theoretical mistranslation
rate. (3) Snake Lemma Correspondence Theorem: The
waka's shift structure is isomorphic to the Snake Lemma's
connecting morphism.

We identify Japanese as a braided monoidal category where
subjects exist in coproduct superposition (I [] self []



mathematics [| @), predicates form simultaneous product,
and the particle "koso" functions as natural transformation
with omnidirectional scope. English, as strict monoidal
category, forces collapse: subject — single choice,
predicates — tree hierarchy, causality — linear.

Implications span linguistics (parallel vs. linear typology),
translation theory (structural impossibility proof), cultural
studies (why Japanese speakers require deep dialogue), and
AI/NLP (training methods, evaluation metrics, implementation
architecture for parallel-structure comprehension).

One poem proves: untranslatability is structural
necessity, not technical limitation.

Keywords: category theory, untranslatability, parallel-
structure language, braided monoidal category, Japanese
waka, translation impossibility, hypergraph grammar, natural
transformation, coproduct, machine translation
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Section 1: Introduction

1.1 The Problem of Untranslatability
HAZBOMNIZ REBICERT 5 L. TTOREKHI KON B,

CHNUISEERE DM AETIE L. EFHEBEDERICK D18
ERIARIETH o



Translation from Japanese waka to English incurs inevitable
information loss—not due to translator incompetence, but
structural necessity arising from language typology.

EFR DR
PAIRIFER L IS < L)
AL BREDNS
[Za3 7 ZXDMEN SR

> EVERY - BEEK
> FFHUEERRR U

Previous explanations: qualitative, vague, lacking
mathematical proof.

RO 7 FO—F

Bi®m (Category Theory) ICKD
HEFER DT

BERA e aEE %=
E%2R (ZEERH

This paper provides mathematical proof of untranslatability
using category theory.



1.2 Research Question
== ITY: 0] 1 L A Y
HE31ZOMITH,6008B D U EDERELEL DA ?

Why does one 31-mora waka generate minimum 1,600
English translations?

THRXTR

BT EE MBIFHEIE
BDE%Z M<VPHEED
E<REXT

CD1EZRERICHETY .

We analyze this single waka exhaustively.

1.3 Methodology

Bt 7 7O0—F

KIAFZIIUATDOFIETED S -

Step 1: Bl Waka DEZ (Section 2)
SR - 4t - BEFOHE




Step 2: BliRBBEDEE (Section 3)

Coproduct (FFEDEF)
Product GREEDETR)

Natural transformation (I'Z #1)
Duality (EREXIFR4)

Monoidal structure (EiR#&E

Step 3: 3IDDEIEDEEFH (Section 4)

FEETTIEE R
EERER TR EE
REARRE X IO E I

e EwD

BlimickD :

O BEZEXRKAD
O BARMENBAREICS D
O RN AT RE
O —RIENEZ

Category theory enables direct handling of structure, clear
relationships, mathematical proof, and generalization.



1.4 Main Contributions
KEBXDOEXELE -

BiEk1: 25 BYEERA
3SDDEIR :
21 IbErx)  BEREFEMRIIAATEE

No functor F: Waka — English preserves all categorical
structures.

2 (BRERIZH) : =1E1,60080 OEIERMFE
Minimum 1,600 distinct functors exist from Waka to English.

T3 (WEEERS) : X LSS IEmE r mR

Shift structure isomorphic to Snake Lemma's connecting
morphism.

BiA2: EEES R
300K RHTEIRA
&1

- SCERICIELLY
- BRI EY



- THEHHBAY
> BIERA AR E D EARRYSREE

30 representative translations—all grammatically correct,
semantically valid, yet mutually exclusive.

Bik3: FENEE
AIFZZOMBIIER D FICEHHK -

SEERR:

WHEESEE = braided monoidal
EFEESEE = strict monoidal

EERIEEH:

FRERE = 99.9% (R TH)
TSR PATE DDA

D74 [ EA

RIS DPATE
[£29 51 XMLD& EHIE

AI/NLP:



A5 S EfRE
HEHMmIEE (SPS, IC, SM)
RET—FTIOFv

1.5 Organization
s DIERY

Part |: Categorical Foundation (EiREVERR)
Section 2: Category Waka DE

XI5 « 5 « B§F
Section 3: BElFRHIEBE

Coproduct, Product, Natural transformation, Duality,
Monoidal structure

Section 4: 3 DD FEIE
IEIZTTIHE - BHERIERSR - IEEREXTIG

Part ll: Empirical Analysis and Implications
(RIEDhESE)
Section 5: EJFRIEF DESE
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Section 6: LIS =

RV EE DA TE
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FALER

Section 7: &M EIER DR

et SE{E DER
LLM D HlI54
BRADRE

Section 8: AlI/NLPJt A
SR FA
R it =y e
RET—FTIF v

Part lll: Conclusion
Section 9: {5 C BEE

HRZEDREIE
£ N I=TE



SEROFMAME

1.6 Significance
i SRR

R AR E DEFHYEERA

#1160 CEEmAIRHA T
Saataia = €t

First mathematical proof of untranslatability; first categorical
formalization of language structure.

EANER

BENERFAFE A\ DIadt

IREHS BIREXE
(FRETEH R <HEIML)

BRI OIERAVIRIL

Guidance for MT development: realistic goals (optimization
not perfection), theoretical basis for multi-candidate output.



FIERHNES
SsER 4 R+ SRS + AT

BENHEINEITD
R—HIR R A

Bridges linguistics, mathematics, cognitive science, Al
through unified categorical framework.

Section 2: Category Waka

2.1 Definition of Category Waka
Waka ZUA FTEET %o

We define category Waka as follows.

Objects
ob(waka) = {fE, %0, ®&, B, &, &, &, &, K}

IDDEEZD N RZIEAL T Do

Nine concepts form the objects.



Morphisms

EEDOXWR X, Y € Ob(Waka) IZxt L. Hom(X,Y) # @
For any objects X, Y € Ob(Waka), Hom(X, Y) # O.
s REBMI F7 Ko

Waka forms complete directed graph Ko.

R 5

f.a: B> (EHOITICHSD)
f.: Fl > & (D EHEE)
f:: # > B (@EHPEEXA)
fo: 8 > A< (@EHFE< / implicit morphism)

f:: B->8 BHEZEED)
fo: B > (BZRE)

fa: BB > B (B EHDEIEAN)
fa: ¥ > & (BUEHE)

fs: 5K (BIHREAED)

Representative morphisms connect all objects.

2.2 Functorial Structure

Shift Functor
BIF 2: Waka —» Waka ZUL T TEET B,



Define functor 2: Waka — Waka by:

S(R) = A
S(FD = 82
(3 = B
S(R) =&
s(H) = &
S(f3) = ¥
(B = &
S(8) = K
S(E) = [
JE3R: L

> = id_Waka

8EIDT 7 FTEFEFICED, ZNIIE Waka OPRIES
9,

Eight iterations return to identity functor, establishing cyclic
structure.

2.3 Comparison with Category English
Xtttk & L CHE English Di&&E% 521k § 5,

For comparison, we characterize category English.



BENER

514 Waka English
J271E TEI F7 Ko AiEE
KR4 FIEREY « XA A Rz « B[]
5a Ef (BEhght) BH—ER
UNGE EiE (ZEFREK) I ELESNE =
T/ A14)L Braided Strict
i ENOF =]

F: Waka » English

F3tEEBIiREiR
(“REACEERR)

Translation functor F: Waka — English inherently destroys
structure (proven in Section 4).

Section 3: Categorical Structures in
Waka



3.1 Natural Transformation: "Koso"
REBhEE %1 OBEFGRINEEZHESMNNIT S,

We reveal the categorical structure of particle "koso."

E#E3.1
2DDEFEEZRS .

F: Waka > Waka (xS F4AULEE) G: Waka — Waka
(BrSTHED)

B Z1 IIUTEE5Z25 .

# € Ob(Waka) (F%R)
n:F— G (BRZH)

"Key-koso" provides both object (key) and natural
transformation n: F — G.

AT R E TV

EEDNHR X € Ob(Waka) IZKF L

F(X) —F(f)— F(Y)

n_X| In_y



2 d
G(X) —G(f)— G(Y)

For all objects X, the diagram commutes.

EHMUIER
N ELERICREBERTS

n_if}: FC(ED) » G([ED
n_{&}: F(HD » (D
r]_{l%\}: F(/%\) x4 G(/%\)

n-{E}: F(E) » G(E)

Natural transformation acts uniformly across all objects
simultaneously.

2D 1 DXtk

Bhse {EREERE EsReItEE
2D BN FSEROHS
% KREH BAEHR

"Nari" (copula): local scope, simple equality. "Koso"
(emphatic): global scope, natural transformation.



BRIt
3RS Bl SOABE IR TFIE L B L

No English grammatical structure is equivalent to
omnidirectional particle scope.

3.2 Coproduct: Subject Superposition
FEOEREOE ZEFHNICERNILT %o

We formalize subject superposition categorically.

E#3.2
IESEBEMY LTES

S=I| B UHUBUEE|Z| o

ZCZC || = coproduct (EFmHVEF)

Subject S defined as coproduct including empty object ©.

EEEE

EEDOWR X H'5 S ANDFHE. FATNDFDIRICK I



f: X»S o ((f_I, f_{B87}, f_{H}, f_{8},
f_{#}, fF_{&}, f_o)

Universal property: morphism to S corresponds to family of
morphisms to components.

[E] BF 3L 1

BEROWEICLD. UTFHERICHE
FE=o  (EESEELAL)
E - GBS (FENEE

E5E = A (A2 E&ENEEE
E5E = HOE (BEENEEE

Coproduct structure allows all states to coexist: absent, self,
knowing, mathematics—simultaneously valid.

ENER TOHAIE
HERENR S ST & )

m_i: S = s_1i

__C s_i € {I, we, mathematics, sound, ...}



Translation forces projection m_i: S — s_i, selecting single
component and destroying coproduct.

3.3 Product: Predicate Multiplicity
MEDZEMRZBFmICEILT %o

We formalize predicate multiplicity categorically.

E#%3.3
HREP A EREY LTES !

P =[DRN x 15 x #THD x < x FEHEITD
x A< x {FAYS x B x B

ZC_C x = product (EFmHIETR)
Predicate P defined as product of 9 verbal elements.

& TR<T & T8 IT3R8A FNTEEARREE

Note: "unlock" is implicit predicate embedded in "key."

EEYHE

FEEDOWRR X HS P ADHT .



f: X>P < (p2, p2, Pz, Ps, Ps, Ps, P7, Pz, Po)

Universal property: morphism to P is 9-tuple of component
morphisms.

J 5 7188 vs KIBiE
English (AK#8&) :

[EER. BE—DIR,

Hierarchical with single root.

Waka (75 7185E) :

ihEE]l & hEE2 < hEE3
o o o
ihEEUY « hEES < hEE6
o o o
ﬂ§§7 « ﬁﬁns « ﬂﬁng



FTEEERE. IR Lo

Complete graph, no hierarchy.

EER TDRAE
HEETIEEREED + RBHOABEIRII SN S, BRI
WESN B,

English forces tree hierarchy: one main predicate +
subordinate clauses. Product structure destroyed.

3.4 Duality: Mirror Symmetry
i H R FH8E = BamiICETVE S %,

We formalize mirror symmetry categorically.

EE3.4
Xt BEF D: Wakaop — Waka % EZ -

D(E) = K
D(FI) = &
D(R) =
D(&) = &

D(EE) = & (FFIR)



Duality functor D: Waka”op — Waka with fixed point at "key."

=]
—EWNT -

D o D = id_Waka
REH :
D(f: X > Y) = fx: DCY) » D(X)

Double duality returns to identity; contravariant on
morphisms.

52 0 s

BN EE «—D— [EEXT
MBI «—D—> £
BOE% «—D— FIED
AN /
B_F
(REI)

"Knowing" and "resonating" form dual pair; "key" is fixed
point of reflection.



H S 1%

3 5| Waka = Wakaop (H X E])
ZHHIWRET A Waka RICTETE -
FI< © FAUSD

2 o #&A
< o 3

Waka is self-dual: Waka = Waka”op. Every morphism has
dual within Waka itself (unlock < lock, solve < bind).

3.5 Monoidal Structure: Circular
Causality

MERINERZ BRrIICEIET %,

We formalize circular causality categorically.

3.5
Waka (& braided monoidal category

TIOVILE ® 2D,

Waka is braided monoidal category with tensor product ®.



Braiding (#8i#)
M5 o B = E<S o WD
Twist morphism:

T: H1% o £< » £< 0 D
T o T = 1id

Twist isomorphism T satisfies T o T = id, establishing braided
structure.

W7 FER

MM 5E<  (knowing » resonating)
EIHNH5FHS  (resonating » knowing)

mADERICE, FERRIEILL ARV,

Both directions simultaneously valid. Linear causality fails.

Braided vs Strict

T/ 1FIBE HR1
Waka Braided (A®B)®C = A®(B®C)



T/ AHIIWIEE R
English Strict (A®B)®C =A®(B®C)

Difference between isomorphism (=) and equality (=) is
source of untranslatability.

3.6 Hypergraph Grammar

EFE3.6
AAEDZRDZITIEEIZINT/IN—T S TEERT 3,

Japanese dependency structure forms a hypergraph.

#8121 (Hyperedge) DESH
BEDTZ 7 BIRIERZERN

e: A > B (EEffiO)
NATIN—T 57 BB ERIES Z ERFICEN
e: {A} » {X, VY, 2} (&30)

Hypergraph allows hyperedges connecting one source to
multiple targets simultaneously.



MEIKcH T S80S
Mg &l » {F1d, #BCF, E<}

17 L —XM3DDWERICERFICHRD
X5 -

— M3

|
ﬁzﬁbjtﬁ —|—> fﬁ:%

|
L— <

"Without asking" binds to {knowing, key, solving}
simultaneously—single hyperedge.

FEROEITIEE
fEnNITEE] » {Md, BT, @7} [3%f5R]
703 1 > {gCF, BOEZE} [23%45:]
ki dubal > {RDOEZ, @<, B<EET} [BWER]
BDEZ] - {#<, $EED} [2Xf5R]
AR 0] > {#3E0D, &<} [25%5R]
k6200 > {&<, EXT? [2%f5R]

&< > {[EX T} [15R]



Each phrase forms hyperedge to multiple targets.

HEE & DIEE L

Bk I3 DD1EE
Japanese Hypergraph &1 (1%4%)
English  Simple graph i3 (1%11)

Japanese: e: A » {X, Y, Z}
English: e.: A »> X
e.: A->Y (Bl%md)
es: A > 7

INEEREE I &k D RRIE
FI3.6 (BDHIEFEIR) :
sREE% B U 7-BRRs. #8303 B BRI T B

FEERD te: BANDTEL » {H1D, 8, B}

fEE®R (B @ E55=I, ibzE=know) :
e': ANTEL » D (Efifd)

fiedD2DOD/%RY (5, BE<) [FEK



Fixing predicate collapses hyperedge to simple edge—other
connections lost.

FHRIBXRDEEIL

DY SEE  n
FRIRER DR Y B - 1

BERIBKRE = (n-1)/n

Bl : n=3 DIEH
BEEK = 2/3 = 66.7%

For hyperedge with n targets, collapse loses (n-1)/n
information.

EERADSEE
AAERX :

BT EEMBIIRIZ. ..

NI EE] (KXFEFIC :
- 5131 TR
- MEZ#F] TR
- [#<] IZf&D



RER (GHEFIERER)

Option A: "Without asking, [I] know..."
> /3] DHICHRD

Option B: "The key, without asking..."
> 8] OHITHRD

Option C: "...solving without asking"
> [EE<] DHICHRD

Each English translation selects ONE target, discarding
others.

N IN— T T XGETE]
(Viorazu.2025.12.HGG)

T :

EER F: Japanese » English [&
0z BHLAICHE T D

FChyperedge) = simple edge

L ARYRITOZEEIIRFAAEE



Translation functor projects hyperedges to simple edges—
multiplicity lost.

3.7 Beyond "Koso": Untranslatable
Particles

CZ1 [ FBRFBEEED—HICBZT R0,
AAGEICIZBEAERE L THET 2BIENZSHIFET 5 -

BhEd [ElSmRYEEEE HERTDIEK
Z % Natural transformation (£5141) RFIEREEICARIE
I% Functor switching (ER&1t) FEE|CFEREIE
3 Coproduct inclusion (815) “HZIR—ICEEE
1a Meta-morphism (FHEiE1E) S=EHK

CN S QBN EE ARSI B EY A = W
Section 4: Three Theorems

4.1 Theorem 1: Non-Reducibility

Eif4.1 IEEiEEIE)

FEEDREIF F: Waka — English ICDWT. F I T D518:&
ZRIRICRIFETET L .

Coproduct (FFEDEF)




Product (GAEEDIETE)

Natural transformation (T'C &1 O&AMIER)
Duality (EREXIFRY)

Monoidal structure ({E#R1EE&)

Theorem 4.1 (Non-Reducibility Theorem): No functor F:
Waka — English preserves all five categorical structures
simultaneously.

sIEEH
Step 1: BElO4E

Waka = braided monoidal category
English = strict monoidal category

Waka is braided; English is strict.

Step 2: €/ T HIILIBEDIERTF

Braided H'5 strict ADEFI braiding = ST 2 NEHH
Do

tT: A® B>B ® A (WakalZfF L)

F(t): F(A®B) » F(B®A) (EnglishTIXIEZEST)



LA >THES (JEM) IIFRETET AL,

Monoidal functor from braided to strict must forget braiding.
Structure 5 cannot be preserved.

Step 3: IEFIDHRE

S=I| 89| ... 2 € Waka
F(S) € English
REEMGAITE—FFEENK !

F(S) = s_i (WINH1DITHF

151 (Coproduct) IFREFETIHL,

English grammar forces subject to single choice. Structure 1
destroyed.

Step 4: BEFfEDAFIE

= P2 X p2 X ... X ps € Waka

F(P) € English

ElXEIREE1D + IEBEIDOAEIE :

Ullll

Y



F(P) = FihEE + subordinate clauses (FEEHT)

18152 (Product) ZRETZTAL,

English imposes tree hierarchy. Structure 2 destroyed.

Step 5: BAZRDHEK
n__%: F > G WakalZHIFDBEARZTIHE)
F(n) € English

Z:E|C omnidirectional scope OFMEEIFFEEL AL\
F(n) » BEATANREEE ("only the key")

#1&3 (Natural transformation) (ZREFET I 40\

No English equivalent for omnidirectional scope. Structure 3
lost.

Step 6: MXMEDEBTEVIER
D: Waka » Waka (BUNESF)

FoD#D'oF (—f&ICIZIEATHE)



EERSTIEROBIIC ULHEIER TEF AL\
154 (Duality) IIZE2FREFETITHL.

Mirror symmetry partially lost. Structure 4 incompletely
preserved.

%nnm

S5ODBEDN S BEHRATHL2-3ELIMRFTERL, TELRIE
ERFEIERIIAAIEETH B,

At most 2-3 of 5 structures can be preserved. Structure-
preserving translation is impossible.

4.2 Theorem 2: Translation Explosion
Lower Bound

EiE4.2 (BEREHRTREIR)

|Hom_Functor(Waka, English)| = 1,600

Waka H'5 English ND R 2 EFHxE1,600EFET
Do

Theorem 4.2 (Translation Explosion Lower Bound):
Minimum 1,600 distinct functors exist from Waka to English.



slEBA

Step 1: I RITDFEE

BHEREFICIhAT L 7T FIRDW B R 4R TT
D.: IEEODEJ:R

D.: EEIRODEEFR

Four independent dimensions require selection during
translation.

Step 2: FRTTDEREEE

|D1| = 8
1I, we, one, mathematics, sound, knowing, it,
[implicit]}

|Dz| =5
ibecause, therefore, while, although, [nonel}

|D3| =4
ipresent, past, timeless, progressive}

|Du| = 16



ikey: U types} x {sound: U types}
(literal/metaphorical/abstract/symbolic)
Step 3: A ESHERIFTE
ezl = |Da| x |D2| x |Ds| x |Dul
=8 x 5 x U x 16

= 1,600

Combinatorial count: 8 x 5 x4 x 16 = 1,600.

Step 4: HMIrtEDHEER
BRTIFERXLTWS .

EFE = "I" ZER

d

KR = "because" / "therefore" WMAFEE
d

Bl = "present" / "past" WATEEE
d

Lbl& = "literal" / "metaphorical" MAFIHEE

Dimensions are orthogonal: choices are independent.

Step 5: THROMEE



CHUIRTHHEE, THLDIRczadHng !

ZEIEZML: x8
nRIE(IIE : x32
BEFEA: x32

#35t: 1,600 x 8 x 32 x 32 > 13,000,000

LD L FR & LT1,600% A,

Conservative lower bound: 1,600. Full expansion exceeds 13
million.

4.3 Theorem 3: Snake Lemma
Correspondence

Ei24.3 (teREX CEIR)

MDD METOXL 31 BEEE. EEFEEICEITS
connecting morphism & REE T#H 3.

Theorem 4.3 (Snake Lemma Correspondence): The shift
structure in waka is isomorphic to the Snake Lemma's
connecting morphism.

slEAA



Step 1: Al ¥ DHERK

Ml — % —

) ) )
2— 7 — B8

) )

Hn— &

)

[

Waka forms commutative diagram with three levels.

Step 2: Short Exact Sequence DEER
BIH BTN Z T -

171: 0 > [ > K1 » & > 0

172: 0> 2 >85> >0

13: 0> H->EE->E->0

Each row forms short exact sequence.

Step 3: Snake Morphism & DTE{E
BEHREIC & D connecting morphism HY7%F7E -

§: Ker(ig » f##) » Coker(fd » B)



Snake Lemma guarantees existence of connecting
morphism 0.

Step 4: Shift Functor £ ¥ D35

>: Waka » Waka

S(ED) = A0
S(FD) = ##
s() = B
s(R) =7
S(H) = &
S(fR) =
(B = &
s(B) = K
S(E) = [

Step 5: AHAE L [REY
>® = id_Waka
8[ElD T FTICRS = e[#KNDIEHEEEHEA L D

L= >TI=0d (AR



Eight-step shift returns to identity, matching closed snake
path. Therefore 2 = 9.

Section 5: Translation Explosion

5.1 The Waka
DR .
BhdEt MBI F
BDE%E BOEED
BIEXT
ZD31EF121,6000 D LU EDERRMEFEIET B,

One 31-mora waka admits minimum 1,600 English
translations.

5.2 Translation Dimensions
BEREF D4 D DIRIT R IT -
D1: Subject (£:8) — 8&ED

I, we, one, mathematics, sound, knowing, it,
[implicit]



D2: Causality (EIR) — 5@&D
because, therefore, while, although, [none]
D3: Tense (BF#l) — 438D

present, past, timeless, progressive

D4: Metaphor (Lti&) — 163D

key: literal/metaphorical/abstract/symbolic (4)
sound: physical/mathematical/spiritual/abstract
W)

4 x 4 = 16 combinations
Four independent dimensions: subject (8), causality (5),

tense (4), metaphor (16).

5.3 Representative 30 Translations
Group A: Subject Variation (104l)

A1. Human subject (l/we)

English:



Without asking, I know—this is the Kkey,
unlocking the sounds of breath;
mathematics resonates to the depths.

Japanese back-translation:

NI EE. FAFH > TLE—INHETC.
MHIRDEEBEIHS.
HFENFRMICEL,

A2. Mathematics as subject
English:
Mathematics itself is the Kkey,

unlocking sounds of breath without inquiry,
resonating to the depths.

Japanese back-translation:

HETDEDHETHY
@2 CER<MHIRDEZHRIWNSE.
o lCE <,

A3. Sound as subject



English:

Sound knows without being asked—it is the key,
unlocking breath through mathematics,
resonating to the depths.

Japanese back-translation:

BIZENONT EEH D TLWS—ENHERE.
HF B THRERSNS.
o lCE <,

A4. Knowing as subject
English:
Knowing is the key, needing no question,

unlocking sounds of breath;
mathematics resonates below.

Japanese back-translation:

Md_EHNETHY ., BMWENKREEHET,
[ERDEFZEBRIB D,
BMENTFAICEL,



A5. Key as subject
English:
The key knows without asking,

unlocking breath's sounds
as mathematics resonates deeply.

Japanese back-translation:

HIIENT B> TS,
HRDEEESHEEN S,
HENRSE

AG6. Breath as subject
English:
Breath's sound is the Kkey,

known without asking,
unlocked by mathematics resonating below.

Japanese back-translation:

MIRDOEDFETHY .
ENITEEHMEN,
TAHTELHZFILCLI>THIMND,



A7. Depths as subject
English:
The depths resonate with mathematics,

the key unlocking breath's sound
without needing to ask.

Japanese back-translation:

RN FE ETITES,
ENMIRDE 2SO,
m DB,

A8. Structure as subject

English:

Structure is the key—knowable without question,
unlocking breath's sounds,
mathematics resonating throughout.

Japanese back-translation:

BENETHE—HEUVVE<HDS ZENTE,
HRDEEBEIHS.



HENERICE L

A9. Truth as subject

English:

Truth knows without being asked-it is the key,
unlocking the sounds of breath
through mathematics resonating below.

Japanese back-translation:

B FIMAONTEEH > TLWB—FNH .
MR DEZE RSO,
TATELHEZRUC,

A10. Implicit subject
English:

Without asking, the key unlocks
sounds of breath; mathematics
resonates to the depths.

Japanese back-translation:



DT &6, BISEBEHO.
HEDEE. HFEH
o lCE <,

Group B: Causal Reversal (10fj)

B1. Knowing — Resonating
English:
Because we know without asking,

mathematics resonates,
unlocking breath's sounds to the depths.

Japanese back-translation:

BT EERHBINPZIC,
HENES,
MR DE 2R E CRES D,

B2. Resonating — Knowing

English:



Because mathematics resonates deeply,
we know without asking-—
this unlocks the sounds of breath.

Japanese back-translation:

HENRSELIDPZIC,
KA IEENT EEHMED—
CNHFRDE RSO,

B3. While (simultaneous)

English:

While knowing without asking,
mathematics unlocks breath's sounds,
resonating to the depths.

Japanese back-translation:

BT EEMYEHS,
HENHRDEZERINSE.
o lCE <,

B4. Although (contrastive)



English:

Although no question is asked,
knowing is the key that unlocks
mathematics resonating in breath.

Japanese back-translation:

FLDNRENZVCENMDDS T,
MdEDETHY,
HRDOATESHFZHREIM D,

B5. Key — All (radiating)

English:

The key radiates outward:
knowing without asking,
unlocking breath as mathematics resonates.

Japanese back-translation:

HBIIANBET S -
Bhd EEHyY,
BENE P THRZRIK D,



B6. Circular (A < B)
English:
Knowing and resonating interlock-

the key unlocking breath's mathematics
without needing questions.

Japanese back-translation:

MBAZEEELS ZEDERNT B5—
BENITIR D FZ S D,
FMUWENEEETIC,

B7. Therefore (consequence)
English:
We know without asking; therefore

the key unlocks sounds of breath,
mathematics resonating below.

Japanese back-translation:

KA IFEDTEEMD, PAIC
ENMIROEZERINSE.
HENTAICELS,



B8. None (juxtaposition)
English:
Without asking. Knowing is key.

Breath's sounds unlock.
Mathematics resonates. Depths.

Japanese back-translation:

Fl:ﬁ*)a&e::E)o %Dé : (\_’_73\\%%0
FRDENEEE IzN D,
HENEL, Fho

B9. Because (reverse)

English:

Because breath's sounds unlock deeply,
we know without asking-—
mathematics is the key that resonates.

Japanese back-translation:

MHIRDEDNRSBESRENDIDNP A,
KA IEENT EEHMD—



HFNE<LHETH D,

B10. Bidirectional

English:

Knowing unlocks resonance;
resonance reveals knowing—
the key operates in breath's mathematics.

Japanese back-translation:

MEZENEBIZHRIMS.
EENEBEERANT—
R IRDOEFZDHR TIERT D,

Group C: Ontological Modality (10%l)

C1. State (being)
English:
Without asking, knowing exists as key-

breath's sounds are unlocked,
mathematics resonates in depths.



Japanese back-translation:

BT EE. B EFRBELTHFRET —
MR DS (LA S Tz,
HEDRMICE <

C2. Process (becoming)

English:

Not asking, knowing becomes the key,
unlocking breath's sounds as they emerge,
mathematics resonating ever deeper.

Japanese back-translation:

BT LT, DI EHRICED,
MIROENIENDICONTEHRINS.
HFENXTXITRSCEL,

C3. Ability (can)

English:

Without asking, one can know—-the key
can unlock breath's sounds;



mathematics can resonate to depths.

Japanese back-translation:

FNTEE. AFHDZEMNTT I
HRDEZMEWMOENTE D,
HFRILRRHICEL ZENTED,

C4. Obligation (must)

English:

Without asking, one must know—the key
must unlock breath's sounds,
mathematics must resonate below.

Japanese back-translation:

BT EE. ARSI SEV—E(E
A= g 3y Ut Al RANGY AN AR
HZIITAICEDNRITRS R,

C5. Possibility (may)
English:



Without asking, knowing may be key,
possibly unlocking breath's sounds
as mathematics may resonate deeply.

Japanese back-translation:

BN EE, MBI EHENE LN
HTHLMRDEEBREIM5.
HEMNRSELIDNE LN,

C6. Necessity (needs)
English:

No asking needed—knowing needs to be key,
needing to unlock breath's sounds,
needing mathematics to resonate.

Japanese back-translation:

FWEITE—/MS &I THINEN DY,
MRDEZRIMOWENDY .
HFENESBEND D,

C7. Chance (happens)



English:

Without asking, knowing happens to be key,
happening to unlock breath's sounds;
mathematics happens to resonate deeply.

Japanese back-translation:

FNTEE. HDENLIRLEIHETHY,
EEEEMRDEEBRENS.
HEDNTZFLFTRSEL

C8. Eternity (always)
English:
Without asking, knowing has always been key,

forever unlocking breath's sounds,
mathematics eternally resonating below.

Japanese back-translation:

BT EE MBI EFEICHETH O,
AGEICHIEDEZE RIS,
HEDNKAICTITATELS,



C9. Instant (now)
English:
Without asking now, knowing is key now,

unlocking breath's sounds this instant,
mathematics resonating here.

Japanese back-translation:

SHEHDITEE. SHBZENETHY.,
ZDBRBICHIROE EHBIN5.
BENZ ZTEL,

C10. Circulation (cycles)
English:
Without asking, knowing cycles as key,

unlocking breath in rotating sounds,
mathematics resonating in spirals.

Japanese back-translation:

FNTEE. MBI ENRE L TRERL.
[OEd 2EDH CTHIRZEBRIHS.
HENRIERCE <,



5.3.1 The Uncanny Valley of Translation / &}
BRDATIED A
B0DEWERFIZLENRD & FEITTFRRREAREZREZX S,
51
£7T 2w riWE CERK)
£7T MIES ]
ENH TEREWVTIZA LY
N L2 TIFAL

O M L DEF ) BAKEERDA (Uncanny Valley)
=HET,

[RHE :

RXIFEREOEREICH D, BRIFE 1T 30411E30
[l DERAIER

&l MISES ] DIk, ERahEhBERIR%L S THHIE
ERGYANSR

COSIFEERSCEH. BIERAFAIREEDFERRYEIAATH 5,

5.4 Structural Classification

Matrix Representation
30611%1,600RTTEBMM S D> FIL -



AX1 RER2 RER3 REXRY REXRS
F5E1
F&E2
F:E

F:EES
B2l : FFHd x Ltbikle = ew@y)

f85T: 8 x 5 x 64 = 2,560@Y)

30 examples sample from 2,560-dimensional translation
space (8 subjects x 5 causalities x 4 tenses x 16
metaphors).

5.5 Semantic Incompatibility

tHE Bt %

5l: A1 vs A2

Al: "I know" (AREEESE
A2: "Mathematics knows" (R F:EE

mAES :

- CERIICIELLY v
- BERICARIL v

- [ERFICITETRRLY x



Both grammatically valid, semantically coherent, yet mutually
exclusive.

&R = &R = 1d5%
1,60008YHS51D%EEN
ZIR = fhD1,599@Y =TS

fHHRIERZEK: 1,599/1,600 = 99.9375%

Translation = choosing 1 from 1,600, discarding 99.94% of
information.

5.6 Statistical Inevitability of
Mistranslation

BRIRRER

IFRRRESR: 1/1,600 = 0.0625%
FLERMEXR: 1,599/1,600 = 99.9375%

Probability of correct translation: 0.0625%. Probability of
mistranslation: >99.9%.



NFfE1 DA
ERRICIFE—D TEEE| DFEELARL

TTDFIFR = 1,600&EY DERESHTEINEE
BIER = EBIEAE D& HIARIE
ENEREBATERTE

Original waka holds superposition of 1,600 meanings.
Translation forces wave function collapse—any single choice
is inherently incomplete.

HRIHEHILBRETH B

Mistranslation is not error but statistical necessity.

Section 6: Cultural Implications

6.1 Why Japanese Speakers Talk
Deeply

RE L X E DIEERIeEE

*xE (surface) : 315
SEE (depth) : 1,600@Y DE



®E # RE (BEHILR)

Surface utterance (31 morae) compresses 1,600 meanings
—qap is structural necessity, not ambiguity.

E%ﬁﬁ@%%ﬁ
HAEEE I ERICS

[ESWVWDSEIR? |
"What do you mean?"

IR .

FEUWCEEICIF,600@D ORIEMEDIEMRSNTVD, N
MNEXTNIEKRD. EHLEITNUIH]RIARET§E.

Utterance contains 1,600 compressed possibilities.
Confirmation is necessary to identify intended meaning—not
optional courtesy.

NAbRYEE & LTDRVIEE

HARAN | R0 SRk

RE - WIS SEENEHT D



WHEE » FEERDRYERL » RV\XEE

Deep dialogue is not cultural preference but structural
requirement of parallel-structure language.

KENBERZFTBEVXIE = IBERB AN DER

Cultural intolerance of superficial communication =
adaptation to structural necessity.

6.2 Parallel vs Linear Thinkers

HARREA DRI
BHBEE (BB

STE

- B ORKRZ FRHMREF

- FEODEREHTEZBAICERH
- RROX AR =R

M#e TZDFEF] BETETD

Parallel thinkers (majority): hold multiple meanings
simultaneously without discomfort; understand waka directly.

wEREE (DR



S

- 1DDEKICPNREELSETS
- FERZRELELDETD

- ARZE=—AM[ICEE

BT L —X TR

Linear thinkers (minority): force single interpretation even in
Japanese; rely on fixed phrases.

sacal 73 7
MIERTLEORS :

LT RIS SRHEE
Type A TEFElFoofZ] (1DITRDB) S BZE
Type  TEFEHL BV RAETZOE
5 S

Type  THEEOFEHLDH S NZSEAOY
C 5

Type [2EHAFEFET. BEFFICESEHL LR L2 0HE
D LV] =5

Response to waka reveals cognitive structure: Type A (linear)
to Type D (fully parallel).



6.3 Strategic Silence as Diagnostic Tool
HHHHEUleu\
SEATEBM. Hx THIELRL

*E %—:0)%4;7?}{73 n:u\%ﬂ*ﬁLé ,J\Eﬁa_ D

Intentional non-explanation: listener's interpretation reveals
cognitive framework.

O—=JLovyw/\e TXARELTOMER
M3 = REEEDBRER ) —

BRIRINY —2 » BEINY—2 D20

Waka functions as Rorschach test—interpretation pattern
diagnoses thought structure.

ADDRINZ—> (FIEEE) (C&D. BHY1TZ25E
_.I.ﬁbo

Four response types (see 6.2) enable cognitive type
identification.



6.4 Cultural Practices as Structural
Adaptation

=951 XMt
EDRLTEDHB ]

ERE -
B EDHB IR

AR - BRI - BEN S
1,600:@Y Z&EY (SR YAD

"Reading the air" (kuuki wo yomu) = narrowing 1,600
possibilities to dozens through shared context.

HENARDZEVSSITHEEL BV - FLNEHIBE

Fails without shared context — necessitates deep dialogue.

AERDHi{E

HANXIE AT ER
PEEXE  EIERE T L)

ZEZDIRR ¢
EHEE CIEAERE 1, 6008 Y DRBRER D
TRIZIBIE CILLER = [BROTE



In parallel-structure language, silence carries 1,600

meanings. In linear-structure language, silence = absence of
information.

[SHADEEZHFIHL
KENIZa2Z5—>3 >S5 X{LEVER :

RE = 1,6008Y) DEHEIRRE

KETZ T TIEREEIMEND SR

RBE TSRV EERENEL D

Surface-level communication fails in parallel language—
depth is mandatory to avoid misunderstanding.

6.5 Cross-Cultural Communication
Friction

HEIOSaZ4H—> 3 v0tliE
HEADHEE :

MRETLET |
(1,600:@Y) DREEMH = REFH)



Rigsna DIBRR .

"T'11 consider it" = HFSNO
(Z{ERYEERR)

EEREDER -

YES / NO / MAYBE / RS / BHAICEKD / ...
2 THEIFICKIZIFP (BREHTEIRRE

Japanese utterance holds superposition

(YES/NO/MAYBE/conditional all valid). English forces binary
interpretation (likely NO).

RHIch T B EE

BHAE : TRIES CHRETUE T
KEEI : TYESHNOH 7 |

fEEm A —2
HA = WRFONBER
KE = BIEDINRZZK

Parallel language resists premature collapse. Linear
language demands immediate binary decision.

KRILEEDIRFRERE = SF/EEDER



Root cause of cross-cultural friction = structural difference in
languages.

Section 7: Machine Translation
Limits

7.1 Statistical Optimization Cannot
Overcome Structure

RITHMEASRDFE

HeTHIm@E1L -
REI—/ N SRIEL/ (9 — U ESE

KZAMH : GoogleFHzR. Deepl

Current MT systems use statistical optimization over large
corpora (Google Translate, Deepl).

[RIBRYPR ST

R : 1,6008Y OBMWREERNTFE

HatHIFE - RIALD1DZFER



LML :
- B—0 TER [EFELRL)
- B # XIRBIERE

- BEREFEITARE (EE1)

Statistical methods select most frequent translation, but no

single "correct" answer exists. Structure preservation
impossible (Theorem 1).

Mt

%=
B

@.

am L PR

T LGEIR 1 1/1,600 = 0.0625%

XIRERE : BU\EL\10-20%

BEFRTT

0% (FE1IZ XY Aa]EE

Theoretical maximum: random choice 0.0625%, with context

10-20%, structure preservation 0% (Theorem 1).

7.2 Context Reduces But Does Not
Resolve

) HRDT
XARIC & DR D IAHRIEE

& EFR5T



1,600:@Y - fy100:@Y)

ULHWL :

- 100:BY 51D ENHREIL®RD
- [BERIBELEK 1 99/100 = 99%

- EEREEERME XA E I NS

Context reduces 1,600 to ~100, but 99% information loss
persists. Structural ambiguity remains.

fl . =EEXARTDEFR
HAEREX :

A: TESBD7?]
B: #23Cd1H...]

i

EIUXRARER. RiiTHzER. TEAER

ETNTHERIRS .
"Well..." (FE)
"I see..." (FEfR)

"Indeed..." (AX)



"Hmm. .." (%)
"Let me think..." (BE=&=r/)

Even with business context, multiple valid translations
remain.

7.3 Human Translator Struggles
EHERE DEXER

. XIRZ RO

. BEICHEETS (A 5)
. BRERERRTS

. FRZEDITS

. RO TLIDEDN

o £ W N R

Human strategies: analyze context, consult author, present
multiple versions, add annotations—or forced choice.

EEENO R NE Py
;T €1 OEIER

EEREA: "the Kkey"

BIEREB: "only the key"
BIEREC: "the key itself"
®IERED: "precisely the key"



BIEREE: "it is the key that..."

£8IELL
E8TTE

All translations correct yet incomplete—no single version
captures omnidirectional scope.

RT 5 VHREDER
30FDREER : FIRIFREBL)

EHRASHIRA :
mErfreelt (1)

FAMTDERE TlE7R <
Saataa D&

Veteran translators know waka is "untranslatable"—now
proven as structural impossibility, not technical limitation.

7.4 Large Language Model Limitations
LLMODIRIR



GPT-4, Claude, GeminiZf:
- HTRINSA—F

- BERXARERE

- ZEEFH

TN THBERFISAAEE

LLMs have vast parameters and sophisticated context
understanding, yet cannot preserve structure.

ST — 5 DFIEY
FEIRSEE - REE
FEE = strict monoidal structure

faR
LLMODARERFRIE = strict monoidal
braided structure ZFXRIRAA[EE

LLMs trained primarily on English (strict monoidal) cannot
represent braided structure internally.

i 1 DiEER Y

LLME IS REESGEICHRED -



WEER !

- B—FE (F7ZIIRTRHAER)
- FhEE1D + {EEEn

- FRZEIRE R

AeJEE :

- FEODEREHE
- MNFEDEE
- HERMER

LLM output constrained by English grammar: single subject,
tree structure, linear causality—cannot output superposition.

7.5 What MT Can and Cannot Do
TTB L

=AW - VAYAN rret 3

EHRNIZI 15— 3 %R

1,600:8Y NS XARHIICZ 701 D% &R
;.L%aﬂjﬁiﬁk

OOOO

MT can convey approximate meaning for practical
communication.

TSIV L



mebRrF (E¥E1)
BIADFEEImE
BRAENDTE DR
EEREVEE DRTF
[EERIBR T O DERER

X X X X X

MT cannot preserve structure, maintain superposition, or
achieve zero information loss.

SRREDER TR

2 L) :

|Hom_Functor(Waka, English)| = 1,600

EDEERZZATE
fhaD1,5998Y) =TS

E5EREK > 99.9% (FERTH)

Theorem 2 establishes: mistranslation rate = 99.9%
(theoretical lower bound).

C NUSEITHIPRSE T34 < AFRIH A

Not technical limitation but mathematical necessity.



7.6 Implications for MT Development
K%L HIRERE

x BiR: [52ES#ER]
o B TRRICILU ZREENER ]

Goal should be context-appropriate translation, not perfect
translation.

RBUEABIR T DIRE

MTS R T LIXEHERZ IR INE !

AD: [§ECZ]

rpa

1. "the key" (literal, neutral)

2. "only the key" (emphatic)

3. "the key itself" (ontological)
g, "it is the key that..." (cleft)

F

+ {B&7./ 57— 3n

:

MT systems should present multiple translations with
structural metadata.



BENX 2T —20t5
IR L L bICRMI NS ER :

- FEEDFERE') X
- ERARDER

- RONTZABEDIAT
- RBEERADU Y

11— —HRHGEIR

Provide metadata: subject options, causality directions, lost
structures—user makes final selection.

7.7 Related Work: HRPC

Human-Readable Parallel Compression (Viorazu, 2025)
demonstrates

that parallel-structure text achieves 4x compression
while maintaining readability for both humans and Al.

HRPC defines compression as "non-expansion"—
direct output of parallel thought without serialization.

The present paper's Translation Explosion Theorem explains
why HRPC texts collapse under statistical machine
translation:



the 1,600 possible interpretations cannot be preserved
when forced into linear structure.

See: DOI 10.5281/zen0do0.18063276

Section 8: Al and NLP Applications

8.1 Current LLM Limitations
iR —2 DIBERIRED

IBITLLM :
FICEED— /N2 THEE

fasR
RNERZERIE = strict monoidal structure
braided structure ZIBfAFmlRE

Current LLMs trained primarily on English — internal
representation is strict monoidal, cannot comprehend
braided structures.

HAFEUIETOEERR




MIBINA TSA 2

HAEAT
)

tokenization
J
HiEE » REEEICEHR
J
REERVIEAR
J
REERH S

PELEIE CREEN RN D

Pipeline converts parallel — linear during processing, losing
structure.

FERR DK
LLMICFIFRZ AT :

8 TEFE>ETIN7?]

LLMEIZAH] :
"FEFEHEINTLWET"
"FEEI (FL] T9

IER%



FE=IBZUAMU ... |2
(BEREDEIRRE

> LLMIFERAEDTEZIBEEL TLVRLY

LLMs fail to recognize subject superposition—force single
interpretation or claim omission.

8.2 Parallel-Structure Training Data
WEBBRT/)T—>3Y
MER - B - FRICZERRTY /T -3 =[5!

{
"text: "BIDT EHHBIHRT ZRNEER PREDE
EET,

"subjects": {

"coproduct": ["I", "we", "mathematics",
"sound", "o"],
"type": "superposition"
b
"predicates": {
"product": [
"not—ask", "know", "is—-key", "unlock",
"emit-sound", "solve", "operate",

"resonate", "reach"



1,

"type": "simultaneous"

Ly

"causality": {
"bidirectional": ["knowing < resonating"],
"type": "braided"

Ly

"category_structure": {
"type": "braided_monoidal",
"natural_transformation": "koso",
"duality": "mirror_symmetry"

}

JSON format with categorical structure annotations.

T2ty FRIE

BiE :

FIFR 10,0008
5538 10,000E
i3 20,0004

BERIC -
- 10-20DERFR &4



- BEREEESY U
- SGERIEE (BE0)

Target: 10K waka, 10K tanka, 20K haiku—each with 10-20
interpretations, categorical tags, multiple English
translations.

8.3 New Evaluation Metrics
REFRIEIEDRIES

BLEU, ROUGEZ :
SRR D—HEZAE

rled

[TEfZ A1 DTl

BLEU/ROUGE assume single reference translation—
meaningless when 1,600 valid translations exist.

¥e=1: Structure Preservation Score (SPS)

SPS = RIFSNTIBEE / EBEH

SHmIER -



. CoproductfrfF (FEFE) : 0 or 1

. Productf®fF (hzE) : 0 or 1

. Natural transformationfrf® (ZF) : 0 or 1
. Dualityf®x%F (8%@E) : 0 or 0.5 or 1

. Monoidalf®fF (HE) : 0 or 1

oaa E W N R

SPS = s(IRFE) / 5

Structure Preservation Score: ratio of preserved categorical
structures (0-1 for each, average of 5).

¥£3£2: Interpretation Coverage (IC)

IC = HAONFIRT SERIREL / ATRE7SERARIEEN

IEAB(E : IC = 1,600/1,600 = 100%
IHERYETE 1 IC = 10/1,600 = 0.625%
8% 1 IC = 100/1,600 = 6.25%

Interpretation Coverage: how many valid interpretations

output preserves. Ideal 100%, realistic target >0.6%,
excellent >6%.

¥£3£3: Superposition Maintenance (SM)



SM = EREDERFERNR / £IREXW

AHMIER :

- FEDEREDEHEEF: YES/NO
- WNEEDZEMHERF: YES/NO

- RROXAREHMERF: YES/NO
— BFHIDBBRRIEHERF: YES/NO

- LERDZFMEHERF: YES/NO

SM = HEFFIEEEX / 5

Superposition Maintenance: whether output maintains
quantum-like indeterminacy across 5 dimensions.

8.4 Training Methodology

Phase 1: Structure Recognition

FIFRERR
MBS D a3

A BFEETFRE

nrpa

i
"category_type": "braided_monoidal",
"objects": [...],
"morphisms": [...],



"coproduct": {...},
"product": {...},
"natural_transformations": [...]

¥

Phase 1: Train model to recognize and classify categorical
structures in Japanese text.

Phase 2: Multi-Output Generation

FIFRERR
EELDENER A % £ A%

AT
- BARFEREX
- BE7/ TT—3y

A

- 10-20DENERIxHE

- BIRFDEERIEFE

- X7 —% (& - AR - BHl)

Phase 2: Generate 10-20 translation candidates with
structural metadata for each.

Phase 3: Context-Aware Selection



FIFRBETR
SARIC Ity U 72 SR

AT

- BFREEREX

- XhRigs®R (v )L - B - 5E)
- & (FEii/EIRR/EFH)

A

- HERFIER (Top 3)
- ERIEA

- KON ZIEROBER

Phase 3: Context-aware selection with rationale and explicit
statement of lost information.

8.5 Implementation Architecture
Categorical NLP Pipeline

AATHFI
d

[Category Analyzer]

BEEREvESE DERH - D4R
d

[Structure Annotator]

objects, morphisms, functors D% J{fF
2



[Multi-Generator]
BEUER (10-201E)
d
[Context Selector]
MXIRN—ZXDFEIR - S F 20
N
[Loss Annotator]
KONTZREEDRATR
J
HH @R + X957—9 + KBR)

Pipeline: analyze — annotate — generate — select —
explain loss — output with metadata.

T a—I)L2EH
Category Analyzer:
python

def (text):
structure = {

"type": classify_monoidal_type(text),
"objects": extract_objects(text),
"morphisms": extract_morphisms(text),
"coproduct":

detect_subject_superposition(text),
"product":

detect_predicate_multiplicity(text),



"natural_trans":
detect_omnidirectional_scope(text),
"duality": detect_mirror_symmetry(text)

}

return structure

Multi-Generator:

python

def (text, structure, n=20):
translations = []

for subject in structure["coproduct"]:

for causality in ["»", "¢", "o", "@"]:
for tense in ["present", "past",
"timeless", "prog"]:

t = translate(text, subject,
causality, tense)
translations.append({
"text": t,
"subject": subject,
"causality": causality,
"tense": tense,
"sps": compute_sps(t,
structure)

})



return (translations, key=lambda x:
x["sps"], reverse=True)[:n]

8.6 Practical Applications

Application 1: Academic Translation
2K I 1BIEDEEE

et

- 10fEDERERIEA

- B 7/ 7—3 v

- Khnr=EaEnDsFilzRA
- BEXGNAD) D

Academic use: 10 candidates with categorical annotations—
scholar makes final selection.

Application 2: Poetic Translation

K 1 SHUMIE - ZRMEDRRT

HefH
- S{EDEFHESR



- 8 - UX Lo
- BIROZEMEX 7
- HHIROERFE

AR | 5FA

Poetic use: 5 aesthetic candidates with prosody analysis—
poet adjusts.

Application 3: Business Communication
oK - EFRHVERRE

TRt

- 3{EDEHER &R

— Z8fR) R ST

- R (ERR—X)

- KB&x*xHR

EiSHERD | 1B

Business use: 3 clear candidates with misunderstanding risk
assessment—user confirms.

8.7 Research Directions

Direction 1: Neuroscience Collaboration



5 BEE DR EENAIE
fMRI/EEG 2L % :

- WHHEENIRRFDHE/IN Y —
- BEREADEFRFDANZX A

ERAEA T —FT U F v C R

Measure brain activity during parallel processing (fMRI/EEG)
— inform Al architecture design.

Direction 2: Extension to Other Languages

NREEE -

- FAEEE (XEX) : braided structure
- 72E7FE: root-pattern morphology
- S ERSEE: polysynthetic structures

WHEEER DOSEANDEA

Extend to other parallel-structure languages: Classical
Chinese, Arabic, Indigenous languages.

Direction 3: Real-Time Dialogue



EDEEP O)j]‘:glﬂzﬁjhn il

R

- ENBYCHREER

- BIED Z{&wEier

- UL A LSPSETR

WA EIFRREER

Real-time parallel structure recognition — dynamic context,
instant multi-candidate generation — simultaneous
interpretation.

Section 9: Conclusion

9.1 Summary of Findings

KAZISBGwRZHAWT. BEREBHNID S REANDEERICE T
BEENAA e = EERA L 7=,

This study proves structural impossibility of translation from
Japanese waka to English using category theory.

EFRLHEA
RR1: ERIOIBEORE



F1FX = braided monoidal category

5DDIEIE -

1. Coproduct (EZEDEH)

. Product GREEDETE)

. Natural transformation ( [CZ] )
. Duality (SEmXIFHME)

. Monoidal structure (FHif)

o E W N

Waka forms braided monoidal category with 5 distinct
categorical structures.

¥R2:3D0DFE

Bl : BEEREFEAAEE
EI2: &IK1,600:8EY DOENER
EIE3: fpfE s DER

Three theorems: non-reducibility, translation explosion
(21,600), Snake Lemma correspondence.

HR3: EANETF

30MDEIERHB
B HIHE B HEthAY
E5EREK >99.9% (FERTH)



30 mutually exclusive translations demonstrate >99.9%
mistranslation rate (theoretical lower bound).

FR4: XER - FITFE

RUVNTEE = BEHIWA
WWEIER = [RIERRAHY
#UVEIRRE - FHITERDIESE

Deep dialogue structurally necessary; MT has principled
limits; new training methods and metrics proposed.

9.2 Theoretical Contributions
EEEERmADER
#FLU Lo 5EEH :

WIESE o BIEESE

BRI AT :

i3 = braided monoidal category
#8727 = strict monoidal category

New typological axis: parallel (braided monoidal) vs. linear
(strict monoidal) languages.



FERIESGNA DBk
BERF A s DB RERIL :

F: Waka - English

F [IEEmizrsy (FiE1)
|Hom_Functor(Waka, English)| = 1,600 (Ei%2)

L BER = WIERIR + BEENER

Translation = structural destruction + arbitrary choice
(mathematically proven).

BEEA D =ik

EENDOEGRNHA

%8128 T %) = natural transformation
FEDENRENTE = coproduct

MEEDZEM = product
XL t#E = Snake Lemma

#7 U UV SRR

New application of category theory: grammatical particles as
natural transformations, subject as coproduct, shift as Snake



Lemma.

9.3 Practical Implications

HMEERRAREN DOTIE
R BIERE :

x BiE : STEGEER ((FAE8)
o BfZ : XAkIZIH U mmEEIER

BEURHRT + X997 —%

Realistic goal: context-appropriate translation with multiple
candidates and metadata, not perfect translation
(impossible).

# L VLEHEFEIR
SPS (IBERFE)

IC (BERADIN—K)
SM (BRSO EHEFE)

BLEU/ROUGEMDEFR = 7= iR



New metrics (SPS, IC, SM) overcome limitations of
BLEU/ROUGE for parallel-structure languages.

AI/NLPERZFEA D2
SliEF— 2 DB/
WHKSE? / T—3
ZERIRY JF7F
BEmEIX Y T7—%

> braided structure IBf(MDEHE

Training data with parallel-structure annotations, multi-
interpretation tags, categorical metadata.

MLWTI—FTOFv !
Categorical NLP Pipeline
fEiGanak > ZARME » XAWER » BKRAR

Categorical NLP pipeline: recognize — generate — select —
explain loss.



9.4 Limitations
AEFZE DR -
PR5}1: B—H M9

AR 1 18O

—REICI
K YUZ DR - 5B - fEDDIHHNE

Analysis of single waka—generalization requires analysis of
more poems.

PR5%2: HRZEFEDH
MR HAEE = RaE

BDZEXT :
FEEE - 7S E7EBFEADILRNRE

Focus on Japanese-English—extension to other language
pairs needed.

PR5%3: RIL DRI



R © HIGTA - TR
22 - %L SHORE

Proposed methods and metrics not yet implemented or
validated.

9.5 Future Directions

751‘]1 fﬂ!::n:l Ji EHE
YREE -

HEE (XEX)
- SIS

- FEAERR

- MERIERRS

YoE PR
- root-pattern morphology

- FEIROMRME

FlIERSEE
- polysyntheticig&
- BiEFIOVE

Extend to Classical Chinese (parallel structure), Arabic (root
patterns), Indigenous languages (polysynthesis).



5 R2: EEREVIRGE
BRI RIRRZE

fMRI/EEGIC &K BEIE

A5 BB B DR R ES
BRENDERFOAANZX L

> AL 7 —F T 0 F v A

Neuroscience: measure brain activity during parallel
processing (fIMRI/EEG) — inform Al design.

MEE
A5 /#RL BB B DD

R RS 1 IVDEIE
XALRIE SR & DIHE

Speaker surveys: distribution of parallel/linear thinkers,
cognitive style measurement, cultural correlations.

HF3: REHRFR

Categorical NLP DRI¥



7/ T3 MEI-/INEE
EFILDEE
HEMiIEE COIRELE

A—=T 2V —RRH

Develop Categorical NLP: build annotated corpus, train
models, validate with new metrics, open-source release.

D721 LIGH :

[RIRREER Y AT L
BIHY AR 55k
BIEE DD ZAxss iR

Real-time applications: simultaneous interpretation with
dynamic context recognition and instant multi-candidate
output.

75[5']4: -?I‘%H’giﬁﬁﬁ

BFEDEE :

= KB (o-category)
RE ~E—RIEG
SETETE & DORIL



Mathematics: higher category theory, homotopy type theory,
quantum computation parallels.

s & DEE -

SFEMETIV
WHIE T —F T I F v
SEDEBIEET IV

Cognitive science: quantum cognition models, parallel
processing architectures, mathematical models of
COoNnsciousness.

XILALRF & DEE -

Saatae & AL
BERRINDZHRIE
FUEEBEDIFRE

Anthropology: language structure and cultural practices,
diversity of thought patterns, cross-cultural understanding.

9.6 Final Remarks
v, X ALY S AR



TEOMI;MEERHLcC &
BIERAATRETE (X

FAMBIPRSE T lH7R <
BERATHD

One waka proves: untranslatability is not technical limitation
but structural necessity.

RO AR

31F - 1,600@Y DEE
Nl :

RIETlER<
EEDOEHT

W EESFDAE

31 morae — 1,600 meanings: not defect but richness—
essence of parallel-structure language.

mH< <D

BIEREIFEC RV, FHEFEITEESTLAL, EMERD
PRFFTE LTV,



EREIISEBETDDIDICH D, TLTEDEEEZ. ERIE

S, BEMICERE L7

Translators are not at fault. Linguists are not wrong. MT

systems are doing their best.

The issue lies in language structure itself—and we now

understand it mathematically.

CDIBRCEH. RD—HADRTH S,

This understanding is the key to the next step.

Appendix A: IB55ZE5| / Theory Index

IPZH / Theory

IEETEEIE / Non-
Reducibility Theorem

BERIEFHE TR ELE /
Translation Explosion
Lower Bound

S fREX IO E IR /
Snake Lemma
Correspondence

INTIN—=T ZTXE
Hypergraph Grammar

Citation Key

Viorazu.2025.12.NRT

Viorazu.2025.12.TELB

Viorazu.2025.12.SLC

Viorazu.2025.12.HGG

AR/
Content
S5FEE DA
EHR1FZAA]
BE
=1%1,600
18D DENER

X LigEE
PR D[E]
J_jFlg

81 DEgiE
Ik B15HR



1855 / Theory Citation Key AR/

Content
=EN
B RRIEEIR / Viorazu.2025.12.HCT hEEFEE T
Hyperedge Collapse a3 — Bl
Theorem ]
BE:EIEEE (HRPCHRX &L D)
1855 | Theory Citation Key RE/
Content
ENERN PR E IR / Viorazu.2025.12.TST XX AMEIE
Translation Symmetry =14
Theorem
5L IERIIR EEE / Viorazu.2025.12.PPPT #t¥ID i
Parallel Processing e o

Prerequisite

Appendix B: R eL HAREEESE /
Untranslatable Japanese Vocabulary

B.1 {%Bh37 / Binding Particles



K&8E / Function

2 AR /
Omnidirectional emphasis
FE + XLk /

Topicalization + contrast

TS + BYME / Inclusion +
unexpectedness

MRim B + =5 / Extreme
example + surprise

FERDRST /
English Limitation

"only" "precisely" "it

is...that" £~ =L

"as for" TIEXTEEDYH

)

"also even" £ -5
L_/)\ c‘.’_ Eléﬁj\/é A %

"even" 72T TITIED
A A

B.2 #2Bh3i5 | Sentence-Final Particles

i/
Word

K&8E | Function

FRCEDK + FEsR /

Empathy + confirmation

AEiEft + Eik/

Information + assertion

J#H + BXE / Soliloquy +
exclamation
FZohWER (ZMHEEE) /

Soft assertion (feminine)

RERDPRFR /

English Limitation
"right?" "you know" —
AV RED

"I tell you" ¥ L DIFH
LW
HREBICEZ=E7 L/ No
equivalent
RERICHEERRGL

/ No gendered
speech



el #&BE / Function FERDIER /
Word English Limitation

Z WV EsR (BI4%EE) / Bk / Same

Strong assertion

(masculine)

ML 2+ EE + %S/ "| wonder" TlMZE
Question + conjecture + HA S
feminine

B.3 B{5 - {KEEEE /| Emotion/State Words

= E % / Meaning RERDPRSR /

Word English Limitation

NN EOEHNSETIHL/ "sunlight filtering

H Sunlight through leaves  through leaves" &L\
MR 1FIEDEIADRIE/ "pathos of things" ]
n Pathos of existence RHYHED

EUR T2 D3%E/Beautyof  "wabi-sabi" fEHzEIC
0} imperfection ANZS)

ZHML  BEANDEDUVERR / "nostalgic" I¥H o &

L) Warm nostalgia ARL L

R EAESHITSNBRKIE  "bittersweet" TIXE
/ Heart-tightening emotion D 73 L)

Hole MEDREBADIELA/ "wasteful" IFBENT
LV LY Regret at waste i)



B.4 B{R14EE / Relationship Words

= Bk / Meaning RERDPRFE / English
Word Limitation
Hx2% MKEZHINZIEERTOD "spoiled" IIBERY

H Z / Permitted

dependence
ZIE SRR+ BukL / "duty" "obligation" /5 7=
Social obligation + L)
reciprocity
KERE ROVREE /True "true feelings/facade"
] feeling / public stance “IEWILTES
Rz HZOFBEXRZRT D/ "read the room" 7ZL\.3%
At Sense atmosphere WA EEESDS

B.5 {£1f * 525855 / Existence/Cognition
Words

= =k / Meaning RERDRFR /
Word English
Limitation

HBIV FZE (BEY/EY)) /Exist "exist" "be" X%

) (inanimate/animate) L



e E ¥ / Meaning HERDIRSE /

Word English
Limitation
VAN ZAt, - £/ "become" & DA
Change/becoming LY
53 W3 +5RE/HE /W5 + REBICEGEEL NI
humble/dialect %L

B.6 El55A94934 | Categorical Analysis

E5E/ EiRriEE / Categorical EERIER /

Type Structure Translation Loss
RBhEA BFAKHE / Natural FEFhR{EIC BRIR
transformation

$RBhsE A X 5F/ Meta-morphism  FE&E%k

RIEE  HLROER / Product of  1EDICETES
concepts

BE{R:E  XHREIF / Contextual X HREIEE

functor

%8 | Conclusion:

rCZ1 BHINTIEEL, BAEIC IS EIRT
ENEHEET o

A2

Cmb
CVCT
or



"Koso" is not exceptional—Japanese contains numerous
structurally untranslatable elements.
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