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## 1. Jpam
### 1.1 W=

7% R M ERRICE T 5 EEMWTE (semantic discontinuity) DL, SCEEK, NEHY
2T L, TEHEE RS OBRSEUHE X X 7 1 W CEEREE 2 -3, BRI
M ix, 7 ¥ A FNTREESL RS2 LT 2 S 2i L. 7F X b @’fﬁxﬁ:fﬁﬁﬁqﬁﬁ‘
2 L COEELRFLEND LR,

koWt 7 7 e — 713, FICKREN RSB GERENae—Lv v 2, EhiiFAof
) IR GEEESOZ(L) 1Ko nT iz, FETIE. EEYEEF A%
LT 7 —=FREINTVIER, INODOFRIKBEDOINMT —2%20EE L, 555
IDBENICHIGT 5 2 & BEEL W,



Fric, HAGE L HEED X5 moCGEMEPRBMADP R E A RAR 2 55~ T 0BT, Wi
DFHERRHTIE Z IR L 2208 IER o Tw 5, HAGE Gifﬁgo)%‘lﬂﬁﬁy <L XRiRA
TR ORESH 0, FERIUEER L VIR THE L I BV H D, COXIBE
FHRFEDE DS, FRABTE D X 2 — v CRIHTFRIC D & ) R 5 2 5 2 MRS
523, LEEEASHELUHORREICE W TEHELHETH 2,

### 1.2 WHEEHT

AWZED EAHMIZUTOMEY TH 5 :

1. du 27774y 7FEE, JEa[far v v VB BTG 2 A L2, Sk
LW oMEan 7L — L7 — 7 842 2 L

2. RETL LT — 7 HHARELEEOT X 2 MIGER L. SiER ok iEgE & F
HoENEEEN - EWEMICOITT 52 &

3. Wit iz b & L7 EBO X 0BT 2R 2 —v 2t L, AIREWRO SR T
DRALIE L ZREZH S ICT B2 L

4. BIEREROM S GErlia:, &0, =v a2 v I v ) PERSENE 2 X
ZICED XS ICISHREE» ZEAET 5 2 &

### 1.3 WZE O HTHME
A OFHMEIZATOHICH 5

L HERIAT A P LSRR oS (Fa 77 7 4 v 7B, JERalE, BF0r
H) ZHEL. TFARAMIHCISHT 2L VERN 7L —247 — 7 2 2%

4 S T HAGE & DM FFEICH T WM DO A = X L% B L,
= aaRrE & WrktoY & — /@Fég{“f‘%le-‘fﬂ v
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3. RIRER OB Witz .ol L2EBO X 6RIREST 2 mRDOER X — v
ZAhH - KRBT 2 FiEERE



49K Y Y — AFE* RBOIMT — 2 20483, 7 v v VRE L & FEHRIERIC
B HEREXEN I 0 7 71— 512 X 2 30EAY 7e WAt

5. AR AT REME T FE AL AT L & v o 2RI R IR ICEE O K 2o R ORI
BEHTH B R

## 2. PRGN A

### 21 Fu 777 4 v 7 FEH L BEREH

Fu o7 4w 2EEIZ, YEFICE T S ADS/CFT Wis (K F¥y & —2ef]/e i
WIG) ZEFE TS TH Y., ERICEMOIERD X W {RKITOHERIC TR &
NsEWHIFEMTH 3,

AW TIE, COFME T F 2 PRIUCSH L, $dSRTCOEK T v Vv §T ¥in
¥mathbb{R}"{d ¥times d}$ # $k$XIT ($k < d$) DOIEHRFIH $B ¥in ¥mathbb{R}{k
¥times k}$ ICHF T 2 FiEZF T 2., Co4EIE. FEESE (SVD) Z2HWTETFD
XOICERING ¢

$$T = U¥Sigma V T$$

Z 2T, $U ¥in ¥mathbb{R}"d ¥times d}$, $¥Sigma ¥in ¥mathbb{R}"{d ¥times d}$, $V
¥in ¥mathbb{R}"{d ¥times d}$ <& %, HHREKH $BS X, {7 $k$ HOFFEME L 2 i
ST DRERR7 VDA RREFT L THOLND ¢

$$B = ¥Sigma_k$$

Z 2, $¥Sigma_k ¥in ¥mathbb{R}"k ¥times k}$ 1% $¥Sigma$ D E $k ¥times k$
TITATH B,

COBEREBHLSITCOERICT vV I NV BRERT 2B, UFoRXE2H W3 :
$$¥tilde{T} = U k BV _k T$$

Z ZC. $U_k ¥in ¥mathbb{R}""{d ¥times k}$, $V_k ¥in ¥mathbb{R}{d ¥times k}$ 1T % 1
Zzhn $US & $V$ oo $k$ sTh B,



P RGRE $¥mathcallE} = ¥[T - ¥tilde{T}¥|_F$ 3. BERAEKHOEHRERZERBILT S
Y LCHWONE, TOMENNIWITE, BREHABITTOEKET vV LOIERE )
TR LCWa 2 L 2 EKT 5,

### 2.2 JER[AT v VLB

JEaffaT v Y VLERIL, T v Y A OEREDIEFARGEIEZIEH T 32 FikTh b, 200K
BT v VL $A, B ¥in ¥mathbb{R}"{d ¥times d}$ oo IErI#aE iz, a7 $[A, B] =

AB-BAS$ ZHWTHIEE N 5,

T v I NVDIERHME X, LOEWREKICEB T 3EFIREZ] 2 5 FCEETH B, Hilz

X, TAZLTBJ & [BZLTA] ©X5ICEEERER LG, HWAEZLR 2 [REMERH
3, o, Wi EE T 354, B0 XOERT vV VOJEr[EREmE 2 & FHEI N
%,

JER[HAE DR X (3. BT D7 u =2 2 ) VATERLENS ¢

$$¥text{NonComm} (A, B) = ¥|[A, B]¥| F$$

F 72, FEAMHET v VRS . B ARITIIREICE Y53 MR T OB R ER LIZUT
DAL LTERIND -

$$A ¥otimes' B = AB + ¥lambda [A, B]$$

T 2T, $¥lambda$ ZIFFHRIEDHEL 2 HIH T2 N7 A -2 TH Y| T D VLI
JSCCHERRE I NS ¢

$$¥lambda = ¥min(1.0, ¥|[A, B]¥|_F)$$

5T, SRR ER T 2 20ic, $¥lambda$ IC SEEKTEE OFEGE A EAT S ¢

$$¥lambda_L = ¥alpha_L ¥cdot ¥lambda$$

Z 2T, $Yalpha L$ 13555 SLS BT 2R oim X 2RI 278 CcH 5, Aif
72ClE, HAZEICH LTl $¥alpha {ja} = 1.0$ (FE#E), FEFEicxf LTl $¥alpha_{en} =



0.9$ (EFEDOXHEEA X VIR TH 2720, FFMHRE LD 5) LRE L 7,

### 2.3 &= FIINAHULE

BT CIE, BRT v YA ERTREDOT Fry—e LTiex. (A2 s
T 5, HRERT vV $TS icxtLC, f7fifE $¥phi(T)$ ZLAT D X 5 ICEHRT 5 ¢

$$¥phi(T) = ¥arctan¥left (¥frac{¥sum_{i ¥neq j} |T_{ij} [ H{¥sum_i | T_{ii}|}¥right) $$
oz, IENARS (THE) Lxmks (HHUTER) olbRicHE S W% ER
LT3, EEMICE, 7v o B8] 7203 TT8E] 2R 3BELMRRCcE

%o

Hiid 222007y $T 0§ & ST {i+1}$ ootz $¥Delta¥phi$ X, UTF D &
JICEHEING ¢

$$¥Delta¥phi = [¥phi(T_{i+1}) - ¥phi(T_i)|$$

COMMEE 0~1 OHFPHICIERL L, Witz a7 $s$ #E&T S

$$s = ¥frac{¥Delta¥phi}{¥pi} ¥cdot ¥beta_L$$

T 2T, $¥beta LS 135:E SLY ik 2AAHEE # 5 28 80CH 5, AWfFFE Tl
HAZEICH LTlE $¥beta_{ja} = 1.0$ (FE#E), JEgHIcxt L Cid $¥beta_{en} = 0.9% (FEEE
OWHER L VIR TH B7-0, BEEZPLLTITS) LHREL -,

Wit iz, Wifex a7 $s$ 25FRfE $¥theta LS ##Bz 2fiEE LTHEI NS, HiEIxS
B LICHHEARETH D, AR TIIHAGEICN LTt $¥theta_{ja} = 0.2$, ZEEEICHT L
Tld $¥theta {en} =0.18% & HE L 7=,

### 2.4 RAIFEEWR DAL

BIREWROEK I, Wiitmzd.oe LEERO DL, XY EROEW N Z — v 23

370%RTH5, WiliSOFiBOT v IV Edcu o7 4 v 701, FOBERER %
HAaBdbe s L TRIFRT v IV EERT S,



BARMICIZ, Wiited $i$ e 28157 v /v SELIS 13 UTo X icitEIns -

$$E_i=w_1B_{i-1} + w_ 2 B_i+ w_3 B_{i+1}$$

zZ T, $B_{i-1}$, $B_i$, $B_{i+1}$ izznFhnF v $T {i-1}$, $T i$,
$T {i+1}$ oFu o774 v 7BERERBETH Y., $w_1$, $w 2%, $w 3$ IZEABRKTH
%,

SRR ICE S W THEAMAB AT T 2, HAREOGA RS Z DL DICEVEA L E
%, $w_{ja} =1[0.3,0.50.2]$ £33, —FH. FETIIUEER X VIHRINTH %720,
iDL DEALZMNE ¥, $w_{en} = [0.35,0.4,0.25]$ LT3,

## 3. I

### 3.1 BT v VL ORES

BWT VY LORETIE, IFRLER7 PARBICERL, ZhaeiMckoTT vy
MET B, REBRCTIR, FHEE L EROFBEOZ01c, SRy v ax—20H
DAL ZHER L 72,

" python
def create_semantic_tensors(texts, embedding_dim=8, language=None):
SOl (GEEX R WHE)
if language is None and texts:

language = detect_language (texts[0])

embeddings = []

for text in texts:
# oy v ax—20HDiAL (EEH)
hash_val = sum(ord(c) for c in text)
np.random.seed(hash_val)
embedding = np.random.randn(embedding_dim)
embedding = embedding / np.linalg.norm(embedding)
embeddings.append (embedding)

semantic_tensors = [ ]



for emb in embeddings:
# SMECT v UL
tensor = np.outer(emb, emb)
# FENIE & N 2 CIE AR & TR
BRI D R
asymmetry_factor = 0.08 if language == "en" else 0.1
tensor += asymmetry_factor * np.random.randn(*tensor.shape)

semantic_tensors.append(tensor)

return Semantic_tensors

EBEDIGHTIZ, BERT R EORFIFEEFASHEETAZMEHL T, X ENERERE
HEELZ LB E2ONE, %5 BERT =7 AL SR LA =7 v (HAZE BERT &
G BERT) #ffH+ 2 ¢ C, Si8FM2 X v@EUIciiz s 2 RN TE 2,

#H# 32 Fu 574 v 0T VI ANROFELE

w2774y 07y iR FRESE (SVD) 2R WTREI NS, SVD 35(H
NCLE L 72T R TR CTH Y . K DRHEIR 4 77 U THRARETH 5,

" python
def holographic_tensor_decomposition(tensor, boundary_dim=None):
if boundary_dim is None:
boundary_dim = tensor.shape[0] - 1

#SVD 737 v 7 Bl (BEF~ DG I L)
U, S, Vh = svd(tensor, full _matrices=False)

# BRIt Tl D T

U_reduced = U[:, :boundary_dim]

S_reduced = S[:boundary_dim]

Vh_reduced = Vh[:boundary_dim, :]

# BHREL
boundary_tensor = np.diag(S_reduced)



# R (S 7 ~D5Y)

reconstructed = U_reduced @ boundary_tensor @ Vh_reduced

return boundary_tensor, reconstructed

### 3.3 JEAMEIERNE & Ehe 0

JERHEDMIE X, 2 0D T VY AMORMETRFH L, 2D/ VLA ERKD B L TiITh
N3, 72, SiEFICE S WEHEEZIT,

" python

def measurefnoncommutativity(tensorﬁA, tensor_B, language=None):
# 2t [AB] = AB - BA
commutator = np.matmul(tensor_A, tensor_B) - np.matmul(tensor_B, tensor_A)
#RF D7 R R ) VL

noncomm_strength = np.linalg.norm(commutator, 'fro")

SRR X B
if language == "en":

# YEEE 3 SCREE A3 IR I 75 72 80 JE R4t 2 3

noncomm_strength *= 0.95

1|
B
35k

%

return noncomm_strength, commutator

TV Y VAR, ST FRE L 2 RRITAIR L L CEE I NS,

" python
def classical_tensor_fusion(tensor_A, tensor_B, language=None):
# JEnTH & HE

noncomm, commutator = measure_noncommutativity(tensor_A, tensor_B, language)



SR ES L YT A -2 D
if language == "en":
lambda_factor = 0.9 # HEECTIIIER[HhREZ D LD 5
else:

lambda_factor = 1.0

lambda_param = min(1.0, noncomm) * lambda_factor

# AL ELS GEn#alE % E )
fused_tensor = np.matmul(tensor_A, tensor_B) + lambda_param * commutator

fused_tensor = fused_tensor / np.linalg.norm(fused_tensor, 'fro")

# XA RGr & IR ARG O H R

diagonal_elements = np.diag(fused_tensor)

diagonal_strength = np.sum(np.abs(diagonal_elements)) /
np.sum(np.abs(fused_tensor))

noncomm_effect = 1.0 - diagonal_strength

return {
'fused_tensor': fused_tensor,
'diagonal_strength': diagonal_strength,
'noncomm_effect’: noncomm_effect,

'lambda': lambda_param

X bz, Qiskit ZHWARTFREIFRICK 27 v VG D EREL 225, AREClEFic g
W DFERICOWTIRET S,

### 3.4 Wit i 7 v Y X 4

Wit i 7 v 20 X g, RT3 ERT v ABOM A LI E O W TERE IR S,
SIS U 2R 2T, Wiftxa T 2 EET 3,

" python

def detect_discontinuity(semantic_tensors, window_size=2, language=None):



discontinuity_scores = []

phases = []

S eI D < AR KRR R AR R

phase_sensitivity = 1.0 if language != "en" else 0.9

for i in range (len(semantic_tensors) - window_size + 1):

window = semantic_tensors[i:i+window_size]

# FIAHZ L DA
phase_shifts = []
for j in range(len(window)-1):
# FEnHatk 2 LA & LTI
noncomm, _ = measure_noncommutativity(window[j], window[j+1],
language)
phase_shift = np.arctan(noncomm)

phase_shifts.append(phase_shift)

# (A D & 2 LR
avg_phase = np.mean(phase_shifts)

phases.append(avg_phase)

# Wikt A a7 = (HZE LD 2B
ifi>0:
phase_change = np.abs(phases[i] - phases[i-1])
discontinuity_score = phase_change / np.pi * phase_sensitivity
else:

discontinuity_score = 0.0

discontinuity_scores.append(discontinuity_score)

return discontinuity_scores, phases

Wit silx, Wit X 2 7 B REZ B2 2fE e LCTRIEI NS, BEIZEFEC LI n
%,



###3.5 L ERENIE

ﬁmnnjj’rb@ﬁ_&b T F R ]‘@HIJL}E$§§g$ﬁﬁ*%ﬁE%%§Lf:O

*“python
def detect_language (text):
# gighlx ASCII XCF A EMR
ascii_ratio = len([c for c in text if ord(c) < 128]) / max(len(text), 1)

n: n

return "en" if ascii_ratio > 0.7 else "

def split_sentences(text, language=None):
if language is None:
language = detect_language(text)
if language == "ja":
# HAREDE X [, °HEl
return [s.strip() for s in text.split(", ") if s.strip()]
elif language == "en":
# WEE DY G L IERRI CSOR 2 M
sentences = re.split(r'(?<=[.1?])¥s+', text)
return [s.strip() for s in sentences if s.strip()]
else:
# 7 7 4V b IFEE & [F UALEE
return re.split(r'(?<=[.1?])¥s+', text)

## 4. FER

### 4.1 FEEREX

KERIZLAT ORGE CiThb i/

- R IAARTTH: $d = 8 (FHERNER D 72 ® DX RITEHE)

- BERLRITH: $k =78 ($d-1$RTTICREIE)
_ **::ﬁ** E'ZIK Eﬁl U‘ﬂ%



- R L RRAE T HARGE $¥theta_{ja} = 0.2$, HFE $¥theta_{en} = 0.18%
- AR BELR B HAGE $¥beta_{ja} = 1.0$, 355 $¥beta_{en} = 0.9$
- OJER[ RN AR KO HARGE $¥alpha_{ja} = 1.0§., 5535 $¥alpha_{en} = 0.9%
AR DT
- AAGE $w_{ja} = [0.3,0.5,0.2]$
- 35E $w_{en} = [0.35, 0.4, 0.25]$

### 42 T—Xev b

FERIC X, HAREEHEECRILBERANE 2O NI L AEREHL 72, ligET22o0
Writars (T228R) & L2 L) YT E0E) 280U TFToT7F Ay —7r v 2A2H0
7z

GBS

W ERD TS 0 72,

"R I B EF R T T,

"IN, MG o T, M, # WA 1

"B E T,

"l EERIR D 72,

"L L, ZNIFRETIERD2 o7, ", # Wil 2
"ENIERFOBRE 57z, "

kot P SHL Kk,
AT

"The sea was calm.",

"Waves were gently washing ashore.",
"Suddenly, the sky darkened.", # Wi 1
"Thunder roared in the distance.",

"The ship began to sway.",

"However, it wasn't a storm.", # Biffir 2

"It was an unknown phenomenon."

MEFHDOT ¥ A M, F—OERARLWHEEEZ R 2230, ThZho SRz



KBLL T3,

### 4.3 PG

FEROFHMIC I LT g% Awv 7z

1. JER[aE 7' 0 7 7 A A% il 3 BT v VY A OSHT ) v L DAL
2. ATFE & ATAEZE AL &7 v VL ONHHE &SRR A T vV Lo
3. ¥ 2 o 7k AT RO K Wik o AT BEME R A

4.k 0 777 4 v 7 ERERGGEE BRER > L OB BT B IEmRIB L
5. ¥ S B e, F—frEiIck 3 HARZE L B KigEp 2 A

## 5. FEuER

### 5.1 FEn[HM: BT

7 v VO IERHRPE ST ORER A K 1 IR,

K 1. HARGE L WEEIC BT IRt 7 a 7 7 f L**

| 7y AT | AAE T | SGE JETt |
[E—— [ [EE— |

| 0-1 1 0.7370 | 0.7334 |
| 1-2 | 0.4893 | 0.4747 |
| 2-3 1 0.7416 | 0.4315 |
| 3-4 1 0.6777 | 0.6171 |
| 4-5 | 0.5510 | 0.3998 |
| 5-6 1 0.9007 | 0.8287 |

BalCBWVT, Wi RIclHY 3 A 00E (2-3 & 5-6) CIERHEED EA BN iz, K
i 5-6 ([ L2 L/However] DfiLiE) T, MEaH TR mWIERHEIES BT X e,

HAGE L G2 iR T 5 &0 2R R Elm 3L w225, BARFED T HB3JALE T DI
AR TR CEAS R O e, SHE, HAGEO UGS X 0 URIKIFTH 0, &
TROPARIC L Y % K DIFRORMD D5 2 L 2 XML T2 EEZ LN,



#4452 ®u 57 4 v 2 fROR

SEBICBIIBEW®W Ty IALDFO T T 4y I NROFERERE 2 ISR

K2 KT 7 4y 7 ERERB OB GR A

| 7y | B PR | SR R |
[E— [ [ |

| 0 | 0.0086 | 0.0329 |
! | 0.0640 | 0.0150 |
| 2 | 0.0578 | 0.0166 |
| 3 | 0.0224 | 0.0198 |
| 4 | 0.0384 1 0.0130 |
| 5 | 0.0198 | 0.0057 |
| 6 | 0.0865 1 0.0174 |

i BT, KGR X 2RI < (0.01~0.09 OHiIPH), 8 RITLH D 7 RIT~D
HIT C D HEMDIT & A EHBRFFEINT W3 Z LR I Nz,

BRI 2, HARECIIME 6 (BHBROX) OFRRMAENR RS o 72DI1ICxf L,
T TIHIE 0 RPUIDOX) DIENROEDPoT2, THIE. TFAFDIBETH LEDDY
BT 2 EHEREOEREEDEVE ML CW S AFENLEH 5,

### 5.3 (IAHZAAL & Witk

i & & OAARfE & Wit 2 =2 7 23K 3 IR,

R 3 (ARE & WA R = 7

|0 10.4173 | 0.0000 1 0.6328 | 0.0000 |
|1 10.4550 1 0.0120 | 0.4432  ]0.0543 |
|2 10.6381 | 0.0583 | 0.4074  10.0103 |
|3 10.5956 1 0.0135 1 0.5529  10.0417 |

|

|4 10.5036 | 0.0293 | 0.3803 | 0.0494



|5 10.7332 | 0.0731 | 0.6920 | 0.0893 |

Stk unT, fE5 (L2 L/However| DE) Thd m W2 o 7 28580 X
77 THIE. NTLATFR MBI BWHSOBAEEERLTNWS

wEhcncwiimokiz a2 BRI LET

ST, fiE S5 (L2 L/However| OEH) ThidEWEHtx a7 238H X
2o THIE. NT7LATFRA MBI WS OBAELEEZRLTWS,

Lo L. REL-BME (AAZE: 0.2, #3E:0.18) T3, MSEL bWsE e LT h
e otz, TORERIZ, ERITTDOT v Y VKRB E HifiZ Ny o a2 X=X DMDIAL Z
L7z LICk2BRAZREL TS,

KXY @mRITOERER P, FRIEEFASHET A5 2 LT, Wit o R 1d 1
EFaeEzONG, LAL, MEEHETHU 2 — v O HZ LBl 2 i3, 12
EFEOFHEMCTO—HIEZ RITEELRMRTH 5,

#H#E 5.4 T V) VEREOHT

TV INLEEDORRER 4IRS, 22T, (LB 2 & 30 ([2298/Suddenly| &RkD
XDM) OF v VEEESITL 72,

ML TV NME ST A — R

| ST A—x | BAFE | HE |
[reeennes [reseesneen]

| JER[HfaxZ X —% A |0.7416 | 0.3884 |
| *A5REE | 0.1380 | 0.0855 |

| FERTHAZHER | 0.8620 | 0.9145 |

Sl BLTEWIEAESE BB X iz, FRICREE TR, JERMY T X — X A HAGE
X0 HENICH b b, JEEMESE D - 72, ST, EIEO S IC BT B Wi
< —7#— ([Suddenly)) O®ER, 7V ALGICEWTHMIENE ZLZRLTWE,



### 5.5 bbb
1T, HARGELFZEICE T Wit 2 o 7 LAAEE O i &2 7R3,
] 1 HAZE L HEBOWtA a7 - fifH 7 v 7 7 4 L bl

[MIZAME N T T T2, (i (BEdh) cxf3 2 Wit = o 7 & GoAEME (gl o 7'e v b
ZRLTHET]

RNz — v e LT, MEiE ChfEoZ t & Wit 2 2 7 ofm sl L Twvw3b 2 &
BRI Nz, LA L, WO 0EERAROERINE

1AL ARE D FPH**: JEEEOAIMME (0.38~0.69) X, HAZE (0.42~0.73) XY 3 4xfkiy
IR

2.MWiit R a T o v —** SR SALE 5 TRADOWIHMR a7 2R L7223, KGR
(0.0893) DA ABHAEE (0.0731) XY bEr o7z

3. S & — v HARGECIRALE 2 & 5 CHEAMIMHO v — 2 R o728, FEET
ZA7E 0, 3, 5 C¥— 2K I N

INLDERIT, SHEMEOEVERMLCWE EFEX b5, FrC, JFETIIIH~—
71— (I'Suddenly] [However|) 233CTHICE NS Z &3% <, X ) BI/RIICHifE %2R 3
DICxt L, HARGE TSR 72 & O 7 SEEER AWt O RILICH 5 L T\ % Al HE
Wrd 5,

### 5.6 BIFET vV VHT

KREERCTIZ, BEZEZ 2WEEPBHB I NG 072720, BIFT v I VAR E k)
272, L L., JER[#al: & GiARED it &, A& 2 (129%8/Suddenly] ©1%) &A@ 5
(I'L2>L/However| D) DSELER Wit i ©H 5 2 & REB I T,

TN DBTENIMHE S 2L & LZAIRAAZ — v 29T 5720, Mtz T C ABRIC
Wi 22 E L (&2 & 5). AT v Y A% ER L7 BMEREIT- 72, 7 OkEHE. UL
ToOMAERES N :

1. HAZEORAIFET v v iz, st (Wifes) OB 22T AR -7 (EAR
43:10.3,0.5,0.2])



2. WEBDORIFET v Y VL, HiItRD XD b OFEEENR X W IF TG T 2R 2 H o7 (EH
fid > [0.35, 0.4, 0.25])
3. MiSeEL b, BIFT v L OEREE GIE S NZRRMEOSH) 1k, JTOEW®KT v v
NEWb—-Th otz

INLORERIT. WS ICB T 2RIFEAAZ— v, B—DXTIREZ LN VERDE
MEEZ L T W B Aa[EEEZ R LT W3,

## 6. B
### 6.1 SR OIEAHAE 2 — v

FERAE R 2 & HAGE & 9EEE D CIERHatE D ¥ & — v I B ZE W FEL S & AHE MR
TNz,

9. ML bW~ — A — (19¢%8/Suddenly] [ L 2> L/However]) D& CIFATHa:
B EFT2EAAR SNz, i, Wit~ — 5 — 2 O EWRBERICIERREEZ b 72 5
L. B2 XDEREWRBMEFAKFICR 5 2 & 2R LT3,

—J7. AARGED i Atk itk @R s R oz, Zhid, HAGEORIEHR
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### 6.2 Fu 77 4 v 7RO S IEMWIE R
T T 74y IROFERIL. COFERSEICKERTENTHE L ERLTY
%, MSEBICHE VT, 7T RITOERRI T8 RILOERT v V M OIFIRZ 12T TE 4 ICIRFF

TE 2 Z EDERINT,

FRCEH TR Z I, G ED N2 — VR SEB TR > T2l THh 5, HAFETIR
WEOKME ((IE 6) CHENERICHS7ZDICH L, FECTIIXEOET Y ((IE0)



THADPRRKE ol TN, HRODMAZ -V HRFFEICX o TRARSZ I L2RKRL
w3,

HAGECIISCRICEE A SGEESR Mk s) BPEREI NS 2134, Xokbbic
THRAERT 2 DD 5, —J7, LB TIICHEIC FEC TESE 2 N, HHREE D TS
R MHEAID D 5, ZDX ) AEEREDEVY, dur'TF 7 4 v 7 5 ROSFREICEE
EHzTwbEeEZLNLD,

### 6.3 B TIIAAE & Wi

BB oG RIE, AARE & Wit OB S SRR T —HLTwa 2 2R L7z, i
bl b, Wit~ — 7 —ofE TS LA L, 2 o TiHZ L (Biitx=7) 28
REL BBMHADBR SN,

i, FHOBEEA SREORENWREEE A 72, XV MEN 2 EREZ A T» 5 A
REMEZ TR L WS, B FRCECTHR TR 2 AR TEERERTDH 5 25,
TX¥AMaricETH AHIECE D [T 2 ] 283 fEEe LTl T
5 LIEIRTE 5,

Lol BIEDRRETIIM SR bWl LTRIBI N33 EOWER 2 7 I3 F ok
Do Tz, ZOHIFIFEIMRIITRI L AN RHOIAAFRICGER T 3 L E2 605, K
D BRILORBZERRL, SFHET VIC L BREE AEREKIZ M5 2 & T, BITEREIZ A
EFzeriEaIns,

### 6.4 FRERHE L Wi & — v

HAZE L J3EoWiif s 2 — v DEWE, ZREFNDOSEOFMEZ KL T3,

HAGE TR, Wit EICLONECROEIC L o TREND Z &%\, HlziE, 2%
R WO EIFL. ZNEERKHAHRT 2~—H— LTHREET 2L 0wH X, X
PEIRONEDBHIO XL E RFETH 2 2 L 2mifld 2&KE 2o,

—J7. PEEETIX. "Suddenly"°"However"7z & D i e glG 23, X 0 BRI IC WG %2 7~

Te—A— & LTHREST 5. Zh ol SCHICHE X L, 58 IS URDO 2L 2 Wit I
2%,



D) BEBFEDE D, Wit A a7 LHED N2 —VIcKMEINL T2 EEZ D
n3, Fric, EiETIENE S5 ([However] %) TOWMR a7 HNHAZE LV Ero72C
ElE. FEEOWi~— 1 — 2 X VIIRIICHEEEL T W3 Z LA RB LT WS,

### 6.5 GIAELIEEO P L—F4 7

AWFZECld, FHRAIER L ERoFRtEO 20, KXt 8 XIL) O 7 v Y VKB LTSI
DAL TFE LM L7z, 2hic XY, EEBROGHRAM IZER S W25, KRB & B
R IHIIR & 7z,

KV EMANR Y A7 LTI, X ERITOERBZER (B 21X, BERT @ 768 Xit7z L) %
T 22T, 7FR MOV =T v 2R A, Wi ORE LR EX¢ 3
LB TEZLEZOLND,

L. Ty YARBORITTBEMT 5 &, FHREEHME I ZFcmd 5, flziX. 768
RICDT VY NMiE, 8 RICDT v VY MITHARTH 9200 (50HY v —=2 %28+ 3, Zoit
HAMZRRT 27201, X8RN T 27T 7 4 v 2 EESEMT V=) X L DS
SHROPETDH 5,

##7. WL SBOREY
### 7.1 WL OREE

AW TR, BT R 27 7 4 v 7 FEHICES S LW v 2%E L, H
Rl L BFEDO T F X P MO HER 2T 72, REETAVE, F0 7774 v 7
B, JERE T vy ML, BRI 2 G L, SRR e mA s 2 &
T, MEFHICH T 2WHEMRL 2 FH L 72,

EEHE RO UTOELRAMA GO N

1. FEmatt & BN OB IE. SEE % 2 72 R 2 Wiig i o FEmR Bk L LCfF
MTH D

2. SEBFHE (HAGE O SURMAETE & EEE D R HIRGE) 28, FERMGE Y 2 — v & ArFHZE L
ICRR 2 ER G5

3. K077 4y 7 fRIZM S EECTHIRMNICHKAES 5 25, HHMo 2 —v3EFEICX
S>CHEL 5



4. Wikt rlic BT 282 — VI3, SEFAOEAT T 2 ML, B2 2 7- WA
ez 5 ARETED D 5

BIE DEGE Tl o HEIRHNICIZZE S %0 o 7228, FErTHlE & AARME D 34T 22 & I
DAL & Z DN %2 SEERICHIR T 2 2 & 3T & 7, KT, WS a5 CR UALiE IC I #
MLt v — 27 BB I N 2 i3, REFEOSHERMI 2 —EHMEZRL T3,

#H# 7.2 R L HE
AHEICIT L O DRFR & HENFET S ¢

1 R OERITTHER*: 8 gt D 7 v Y AV RBUIFHERICEN 2 23, 7F X P oEKEZ 1+
DI Z LN WAREED B B

2. D AR TFIEDHIM I Ny v aR—ZDMOIAL(L, SEOEWRN - BT
I L T

3.9 F — Ry b OB B NT LA T X R P OAERBHALTED, XYL
7 ¥ A b TOMGEDS WA

4. **RfE D RE*: Wit OBE o Rt mEEch V. FFET & oY Rk o
BrIFE 23 AL

5. **(rAHFIR o B X 0 P Wz B AH O FHE & RIR o Fui o 3 B

T, BYYial—vavoifndiREROGN:ORENTH Y, ERORTa YV
Ea— X 2HuEKREISBROBETH 5,

### 7.3 Rk OIS
AMEOFERICEDE, LT ORROMEHTMAZEZ LN ¢

1@ RO RIOEA*: BERT FOHFIFHFASEE T L EH W ERITEKRFRH O]
&, SR RFETEORTE

% SEEINER Y XV &Kk EEE (PEEE. 77 Vv REE. T 7 ETEERY) ~DfLik
GRS K B WX & — v D LIS T

3RS T AT X LD EEOR a3 v a— X2 TORTEHEFICANT, XD
RN AR T AT ) XL DR



4. %G f
- HEEWICE T 2 HE R X v OFEE
- WEE Y AT LT BT B UMY o
- BHEIERIC 35 T 2 SUIRIRAFE I D 73
- XEWERT L e A YT =V a v

5. PR PR R
-BYzvav oAyt ofleE e CEER o E F AL
- PR Y ANV TER U 7 SCERE O T
- BREHRI Y e — 2 AL EREE O HIE

Fric, FERMatE & A LD N 2 — v B3 ERERIE L o X S ICBE S 2 2 BfR T 5 C L
X, SEEOEMFE & AR T 2 EeEEARETCH L, i, AR —v
DO HFED DL T, BN L XD ERZ 72, XV EROTF R FHFEET LD
BAFIC DA% C a5,

#a# A FEIEFE

AW TR L 7za— FOFEFERELE T, Python 3.7 & NumPy, SciPy, Matplotlib, ¥
X O Qiskit W CTHEEI N, FERBBOFELDFEME . X7 A — XIFEITLLT Dl
hTH 5,

S R T B
" python
def detect_language(text):
# BLEEIL ASCIL L7 3 4
ascii_ratio = len([c for c in text if ord(c) < 128]) / max(len(text), 1)

return "en" if ascii_ratio > 0.7 else "ja

HERI L DoNT X — RETER
" python
SHT A4

LANGUAGE_PARAMS = {



"ja": {
"phase_sensitivity": 1.0, # (AR {REL
"noncomm_factor": 1.0, # FJEn[HAh B4R
"threshold": 0.2, # Wi ER
"weights": [0.3, 0.5, 0.2] # BIFE KD ER

5,

"en": {
"phase_sensitivity": 0.9,
"noncomm_factor": 0.9,
"threshold": 0.18,
"weights": [0.35, 0.4, 0.25]

¥

AAHETR & Wil X 2 7 R

" python

def calculate_phase(tensor):
# JERT ARG &t i gy o HeER i B o < A
diag_sum = np.sum(np.abs(np.diag(tensor)))
nondiag_sum = np.sum(np.abs(tensor)) - diag_sum

return np.arctan(nondiag_sum / (diag_sum + le-10))
def calculate_discontinuity_score(phases, i, language=None):
ifi==
return 0.0
phase_change = np.abs(phases[i] - phases[i-1])
phase_sensitivity = LANGUAGE_PARAMS.get(language,

LANGUAGE_PARAMS|"ja"])["phase_sensitivity"]

return phase_change / np.pi * phase_sensitivity

### B. BINEERRE R



X Bl: HAGE & FEEOIEalE 7' v 7 7 4 A b+

[MIZAE N T T T, Tv Vi@ () ks 2 IEnf ks (it ooN—F
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% Bl: SEEM oWk rERELER (B % 0.05 ICERE L 72354) **
Sk | B | EERoWis | EAK | HEE |F1 xa7 |
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| HAZE | [1,2,5]1[2,5] 10.67 11.0 10.80 |

| %55 [[1,3,5]1112,5] 1033 1050 [0.40 |

BlfiiZz T 72 B8MER TR, AAFOHBEHELY bR Z R L2, chid, H
ARFEDIEANAE < 5 — v AAHZAL A, Wi & OB 2SN C & ZRR LT %,

### C. a— Fa]HME



AR CTHER L7z a2 — F 2 A TR,

# BEE/NRDOZ7 A7 7Y
import numpy as np

import matplotlib.pyplot as plt

from scipy.linalg import svd
importre # JEEED X ENCHEH
import warnings

warnings. filterwarnings(‘ignore') # Z5 % I

# Qiskit 23 M| HAJRED> T = v 7
try:
from qiskit import QuantumCircuit, Aer, execute
from qiskit.visualization import plot_histogram
HAS QISKIT = True
except ImportError:
print("Qiskit is not available. Running classical simulation only.")

HAS QISKIT = False

# L EHYR— OO DFK
SUPPORTED LANGUAGES = ["en", "ja"] # J&gE& HAGEZ ¥ 4H— L

SRR BEE (fE % i)
def detect language(text):
# YEEEIL ASCI SCF D A
ascii_ratio = len([c for c in text if ord(c) < 128]) / max(len(text), 1)

nn

return "en" if ascii_ratio > 0.7 else "ja

BTG U723 El
def split_sentences(text, language=None):
if language is None:
language = detect_language(text)

if language == "ja":
# HAGEOYEIE [, °oHl



return [s.strip() for s in text.split("o ") if s.strip()]
elif language == "en":
# JEEOYE X IEHERB CSCR 2 i
sentences = re.split(r'(?<=[.!?])¥st', text)
return [s.strip() for s in sentences if s.strip()]
else:

# 7 7 40 M IEEGE L [F U AL

return re.split(r'(?<=[.!7])¥s+', text)

# %= 10 BRT vV L ORERE L JER R IE

def create_semantic_tensors(texts, embedding dim==8, language=None):

nnn

TERMBLEWRT VYV EER (ZEFENIS)
if language is None and texts:

language = detect _language(texts[0])

# AN 70 % (FEBEDIGH Tl BERT 7 & % i)
embeddings =[]
for text in texts:
# BfliZe Ny v a—2DHBIAR (FEM)
hash_val = sum(ord(c) for ¢ in text)
np.random.seed(hash_val)
embedding = np.random.randn(embedding_dim)
# IERUL
embedding = embedding / np.linalg.norm(embedding)
embeddings.append(embedding)

# BT VY LOREE QBT Yy L = THlE LO)
semantic_tensors = []
for emb in embeddings:

# SMECTT v Yk

tensor = np.outer(emb, emb)

# FERTPRIE %2 I 2 CIE Rl % e fR

SRR IR D IR CGREE I SUHEE DY X 0 BRI 72 @ CIEN M 2 4 T/ &
<)



asymmetry factor = 0.08 if language == "en" else 0.1
tensor += asymmetry_factor * np.random.randn(*tensor.shape)

semantic_tensors.append(tensor)

return semantic_tensors

def measure _noncommutativity(tensor_A, tensor B, language=None):

nnn

2007 v Y VORI L WE (SFRHEE )

# 23t [AB]=AB - BA

commutator = np.matmul(tensor_A, tensor_B) - np.matmul(tensor B, tensor A)
# T DT ORZT ) L

noncomm_strength = np.linalg.norm(commutator, 'fro")

SRR LB (K'Y =)
if language == "en":

# SCEE LSO AT 75 72 30 ST e

noncomm_strength *= 0.95

return noncomm_strength, commutator

#oX=b 2 RV TTT 4TV NGE
def holographic_tensor decomposition(tensor, boundary dim=None):

nmn

TYINEFRATTT 4y 7 FREICHED WO fE
if boundary dim is None:
boundary dim = tensor.shape[0] - 1

#SVD 43 C 7 v 7 W (RS~ DFHZICHY)
U, S, Vh = svd(tensor, full matrices=False)

# BISHRITTY) D $5C

U _reduced = U[:, :boundary_dim]

S reduced = S[:boundary dim]

Vh_reduced = Vh[:boundary dim, :]



# BEFREL
boundary tensor = np.diag(S_reduced)

# FHEEL (L2 ~DR)

reconstructed = U_reduced @ boundary tensor @ Vh_reduced
return boundary_tensor, reconstructed

# o5— b 3 B bE i T vy s

def tensor_fusion(tensor_A, tensor B, quantum=False, shots=1024, language=None):

Ty yAREG (BT E ki)
# ®R (Qiskit 2FH A REZR &)
if quantum and HAS QISKIT:

return quantum_tensor_fusion(tensor_A, tensor_B, shots, language)

else:
# T HLR

return classical tensor fusion(tensor A, tensor B, language)

def classical tensor fusion(tensor A, tensor B, language=None):

nmn

w7 vy vils (G2 E )
# JEnTHRlE 2 HlE

noncomm, commutator = measure_noncommutativity(tensor_A, tensor_B, language)

EEFHEICEED S AT A — 2 DR
if language == "en":

lambda_factor=10.9 # HEFETIIIEAHEIR LD LD 5
else:

lambda_factor=1.0

lambda_param = min(1.0, noncomm) * lambda_factor



# YRGS GERMHaM: %2 ZE)
fused_tensor = np.matmul(tensor_A, tensor B) + lambda param * commutator

fused tensor = fused tensor / np.linalg.norm(fused_tensor, 'fro')

# 0 Gy & RN A ) @ R
diagonal elements = np.diag(fused_tensor)
diagonal strength = np.sum(np.abs(diagonal elements)) / np.sum(np.abs(fused_tensor))

noncomm_effect = 1.0 - diagonal_strength

return {
'fused_tensor": fused_tensor,
'diagonal strength': diagonal strength,
'noncomm_effect’: noncomm_effect,

'lambda': lambda param

def quantum_tensor fusion(tensor A, tensor B, shots=1024, language=None):

nmn

By hEkE w2 JEaia T v v oviie (Qiskit 252452)

nmn

#T7TVINDYARX
dim = tensor_A.shape[0]

# IEBUL (BTREEL LTRBIT 57-9)
tensor A = tensor_A / np.linalg.norm(tensor_A, 'fro")

tensor_B = tensor B / np.linalg.norm(tensor_B, 'fro")

# G bD7z0 22 DY T~ + Y v 7 A EFHH
sub_A =tensor_A[:2, :2]
sub_B =tensor BJ[:2, :2]

# BTl DO R
gc = QuantumCircuit(4,2) #4 B F v v F, 20y b

# HIHRTE D YEfE (10000>)
gc.reset(range(4))



#7VvVIVARTYVa—F (BHIO2ETEY M)

theta_ A =2 * np.arccos(max(0, min(1, np.abs(sub_A[0, 0]))))

phi_A =np.angle(sub_AJ[0, 1]+ 1e-10) - np.angle(sub_A[0, 0] + 1e-10)
qc.ry(theta_A, 0)

qc.rz(phi_A, 0)

qc.cx(0, 1)

#7vYNVBEITva—F (RO28FEY )

theta B =2 * np.arccos(max(0, min(1, np.abs(sub_B[0, 0]))))

phi_B =np.angle(sub_B[0, 1]+ le-10) - np.angle(sub_B[0, 0] + le-10)
qc.ry(theta B, 2)

qec.rz(phi_B, 2)

qc.cx(2, 3)

4 7Y VBERIE (FY Y ABOTY XY SL RV E)
qc.cx(0, 2)
qe.cx(1, 3)

# 2T DK E X ICED LA R
_, commutator = measure noncommutativity(tensor_A, tensor B, language)

lambda_param = min(1.0, np.linalg.norm(commutator, 'fro"))

EE e SOl k.
if language == "en":
lambda_param *=0.9 # HFECIZIEIIREZ D L5 5

gc.rz(lambda_param * np.pi, 2)

# HIE
gc.measure([0, 2], [0, 1])

# 22l —XET
simulator = Aer.get backend('qasm_simulator')
result = execute(qc, simulator, shots=shots).result()

counts = result.get _counts(qc)



# fiF DT
probability 00 = counts.get('00', 0) / shots
probability 11 = counts.get('11', 0) / shots

return {
'circuit': qc,
'counts”: counts,
'diagonal_strength': probability 00,
'noncomm_effect': probability 11,

'lambda': lambda_param

# 8= b 4 Wit siBH (% EEERG)
def detect_discontinuity(semantic_tensors, window_size=2, language=None):

nnn

BT v v H 5 b i s 2 iy (%

nmn

AR

I

discontinuity scores = []
phases =[]

BB I B < AR I SRR AL

= oA

phase_sensitivity = 1.0 if language !="en" else 0.9 # HFEIIWHED RN 72 DK Z T

7%

for i in range(len(semantic_tensors) - window_size + 1):

window = semantic_tensors[i:i+window_size]

# MHZL O

phase_shifts =[]

for j in range(len(window)-1):
# JERE &2 A & LTI
noncomm, _ = measure_noncommutativity(window[j], window[j+1], language)
phase_shift = np.arctan(noncomm)

phase_shifts.append(phase_shift)



# A D & AR
avg_phase = np.mean(phase_shifts)
phases.append(avg_phase)

# Wikt 2 27 = (AL 2 S
ifi> 0:

phase_change = np.abs(phases[i] - phases[i-1])
discontinuity score = phase_change / np.pi * phase_sensitivity # 0~1 ICIEBIL
else:

discontinuity score = 0.0

discontinuity _scores.append(discontinuity score)

return discontinuity scores, phases

# o¥— b 50 BIREERDGH
def synthesize_emergent_meaning(tensors, discontinuity scores, threshold=0.5, language=None):

nmn

Wl i & O I BIFE IR & A K
# Wit 4 v 7y 7 R 2 RE
discontinuity points = [i for i, score in enumerate(discontinuity scores)

if score > threshold]

emergent tensors = []

BRI D  EAGE
if language == "en":
# R XD BRI R SCRBE D 720 Wi D XD E B & BN
weights = [0.35, 0.4, 0.25] # before, at_point, after
else:
#7740 (HEAFERL)
weights =[0.3, 0.5, 0.2] # Wit s IS WEA

# BWHE ORI D T v Y A RS L CRIFEEE Z AKX

for point in discontinuity points:



if point > 0 and point < len(tensors) - 1:
before = tensors[point-1]
at_point = tensors[point]

after = tensors[point+1]

# w0 sT 74y 7o
boundary before, = holographic tensor decomposition(before)
boundary point, = holographic_tensor decomposition(at_point)

boundary after, = holographic_tensor decomposition(after)

# RIFEA K

emergent = (weights[0] * boundary before +
weights[1] * boundary point +
weights[2] * boundary after)

emergent_tensors.append(emergent)

return emergent tensors, discontinuity points

# oX— b 6 WiiBIZE T £ FEIT (B FEENI)
def run_quantum_holographic_emergence demo(language="en"):

Byru 774y 2 WiEAIFED 7 EHET (HFIENIG)
# Bl DYV INTFRAL
texts_by language = {
"ja":

"D o T, ",

"R I bR T W, ",

"JEIR. EHMEL o Te, ", # WA

"G D Bz,

"ig i RENARD 72 ",
"L L, ZRIFRETIE R o7, ", # Wi
"ZAIRHAOBR T 572, "



"The sea was calm.",

"Waves were gently washing ashore.",
"Suddenly, the sky darkened.", # Wifiss
"Thunder roared in the distance.",

"The ship began to sway.",

"However, it wasn't a storm.", # Wi

"It was an unknown phenomenon."

# T 23O T F A 2ER
if language not in texts_by language:

language ="en" # 7 7 A4 bITEGE

texts = texts by language[language]

print(f'=== Quantum Holographic Discontinuity Emergence Demo ({language}) =—=="

print("Input texts:", texts)

#1. BWRT vV v OERK
semantic_tensors = create_semantic_tensors(texts, language=language)

print(f"¥nl. Created {len(semantic_tensors)} semantic tensors")

#2. JEAMEME D HIE
print("¥n2. Noncommutativity between tensors:")
for i in range(len(semantic_tensors)-1):
noncomm, _ = measure_noncommutativity(semantic tensors[i], semantic_tensors[i+1],
language)

print(f* Between tensor {i} and {i+1}: {noncomm:.4f}")

#3. w0 T 74w 753

print("¥n3. Holographic tensor decomposition:")

for i, tensor in enumerate(semantic_tensors):
boundary, reconstructed = holographic_tensor decomposition(tensor)
error = np.linalg.norm(tensor - reconstructed, 'fro")

print(f*  Tensor {i}: boundary size={boundary.shape}, reconstruction error={error:.4f}")



#4. 7 v VG O
print("¥n4. Example of tensor fusion:")
# Qiskit 23FI I PJHEZx O ITE TR, £ 5 C 7 4T HiLRR 2 (]
fusion_result = tensor_fusion(semantic_tensors[2], semantic_tensors[3],
quantum=HAS_ QISKIT, language=language)
print(f' Noncommutativity parameter: {fusion_result['lambda']:.4{}")
if HAS QISKIT:
print(f"  Fusion results: {fusion_result['counts']}")
print(f' Diagonal strength: {fusion_result['diagonal strength']:.4f}")

print(f' Noncommutative effect: {fusion_result['noncomm_effect']:.4f}")

#5. Wit R HY

discontinuity scores, phases = detect _discontinuity(semantic_tensors, language=language)
print("¥n5. Discontinuity detection:")

for i, score in enumerate(discontinuity _scores):

print(f"  Position {i}: score={score:.4f}, phase={phases[i]:.4f}")

#6. AIFEEIRD G K

# HEEOGE (XFME 2 % GLEEIIWES X Y IR R7-0)

threshold = 0.18 if language == "en" else 0.2

emergent_tensors, disc_points = synthesize emergent meaning(
semantic_tensors, discontinuity scores, threshold, language)

print("¥n6. Emergent meaning synthesis:")

print(f" Detected discontinuity points: {disc_points}")

print(f"  Generated emergent tensors: {len(emergent tensors)}")

#7. RO EHUL
plt.figure(figsize=(12, 6))
plt.plot(discontinuity scores, 't-', label='Discontinuity Score')
plt.plot(phases, 'b--', label='"Phase")
plt.axhline(y=threshold, color="g', linestyle='-', label=f'"Threshold ({threshold})")
for point in disc_points:
plt.axvline(x=point, color="m', linestyle="--")
plt.xlabel("Text Position")
plt.ylabel('Score / Phase')



plt.title(f Discontinuity Emergence Analysis ({language.upper()})')
plt.legend()

plt.grid(True)

plt.tight layout()

plt.show()

#8. BT oAH (Qiskit 23 RIRE RS A)
if HAS QISKIT and 'circuit' in fusion_result:
fusion_result['circuit'].draw(output="mpl')
plt.title('Quantum Tensor Fusion Circuit')
plt.tight _layout()
plt.show()

return {
'semantic_tensors': semantic_tensors,
'discontinuity scores’: discontinuity scores,
'phases': phases,
'emergent_tensors': emergent_tensors,
'discontinuity _points': disc_points,
'fusion_result': fusion_result,

'language': language

# LY v Y VIR (2 EEENG)

def process_tensor_sequence(semantic_tensors, bond dim=4, language=None):

nmn

FYUYINY = ZADNIE (% EENIG)
# EAHAE T m 7 7 4L
noncomm_profile = []
for i in range(len(semantic_tensors)-1):
noncomm, _ = measure_noncommutativity(semantic tensors[i], semantic_tensors[i+1],
language)

noncomm_profile.append(noncomm)

# JER[ M o ARk



plt.figure(figsize=(10, 4))
plt.plot(noncomm_profile, 'g-0', label="Noncommutativity Profile")
plt.xlabel("Tensor Position')
plt.ylabel('Noncommutativity Score')
title = '"Noncommutativity Between Semantic Tensors'
if language:
title += f' ({language.upper()})'
plt.title(title)
plt.legend()
plt.grid(True)
plt.tight_layout()
plt.show()

return noncomm_profile

& nala] o HE g2 ER

def compare languages():

nmn

HAGE & 5eaE o Wit 2R 2 Fei
R
results_ja=run_quantum_holographic_emergence demo(language="ja")

results_en =run_quantum_holographic_emergence demo(language="en"

# e & O
plt.figure(figsize=(12, 8))

# Wik 2 2 7 o g

plt.subplot(2, 1, 1)

plt.plot(results_ja['discontinuity scores'], 'r-', label="Japanese")
plt.plot(results_en['discontinuity scores'], 'b--', label="English")
plt.xlabel("Text Position")

plt.ylabel('Discontinuity Score')

plt.title('Comparison of Discontinuity Scores Between Languages')
plt.legend()

plt.grid(True)



# ALAH @ Hg

plt.subplot(2, 1, 2)

plt.plot(results_ja['phases'], 'r-', label='Japanese')
plt.plot(results_en['phases'], 'b--', label='"English'")
plt.xlabel("Text Position")

plt.ylabel('"Phase")

plt.title('Comparison of Phases Between Languages')
plt.legend()

plt.grid(True)

plt.tight layout()
plt.show()

# FE R oD HLER
noncomm_ja =[]

noncomm_en = []

for i in range(len(results_ja['semantic_tensors'])-1):
nc_ja, =measure noncommutativity(
results_ja['semantic_tensors'][i],
results_ja['semantic_tensors'][i+1],
"ia"

)

noncomm_ja.append(nc_ja)

nc_en, = measure_noncommutativity(
results_en['semantic_tensors'][i],

results_en['semantic_tensors'|[i+1],

" n

€n

)

noncomm_en.append(nc_en)

plt.figure(figsize=(10, 5))
plt.bar(np.arange(len(noncomm_ja)) - 0.2, noncomm_ja, 0.4, label='Japanese')

plt.bar(np.arange(len(noncomm_en)) + 0.2, noncomm_en, 0.4, label="English")



plt.xlabel("Text Position")

plt.ylabel('Noncommutativity')

plt.title('Noncommutativity Comparison Between Languages')
plt.legend()

plt.grid(True, alpha=0.3)

plt.tight layout()

plt.show()

return {
ja': results ja,

'en": results_en

# AA VFEST
if name ==" main "
# WFET T B ELT

results_en =run_quantum_holographic_emergence demo(language="en"

# 7 a v SEERE

# comparison = compare_languages()

BTV YN = ADIE (FiEE
semantic_tensors = results_en['semantic_tensors']

noncomm_profile = process_tensor_sequence(semantic_tensors, language="en"

print("¥n==== Demo execution completed =—=="
print("Generated emergent tensors:", len(results_en['emergent_tensors']))

print("Detected discontinuity points:", results_en['discontinuity points'])



