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Lo filtn, BOUE T, 2080, SWHIEAF AR RN 1. SR L AR I el A A I 2 e e
HORAERIARENIAE, H Uk 1 A5 KA RE R IR AT RESEREA 1.

N =N
=
.

=il

)

f

o
Jm it 5% o8
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N 2R 50 N RTRTE B, 98 LAY B S AT N AT R KR, FRONE R EIR. &z &1
FHEAEFZI T, KWVEI EARE B N AN B TR A SE IR, FE MR AR B =R,
SER = g em LT

U Z R0 Z R S, FLABEAWHAR L, JEH 5%, N 7GR B b BN e &R
SRS B R AR LLESE Ry . R EIREIE R, AATTR0E BRI I N,
R — R FUIGE A () B AR “BAE B %1490 761 A% W & J (Orchestrated Objective Reduction)#
wrb, AR P RRARAES (I B S8, A RIS rT DLdE i B A R E (] A A [F]
BRR ) [ RN R FRIE 00,

N <8 g R 2 BRI R s 2. MRS IR WA AR, IR 8 E B ER
Wi~ B EA ACE R, AR BRI RIRAE A, AR IR A AR A
[ AMRIR . ARER. EAS R RE B B, P R R AR, BAAANE BRI AR AR, Ak
JIEERERY | TV A IR B AR

TR ARG O BT B A O RS, X R A AR B 4y P A HR AR R, AT —
RIS NH (S5 BT B, IR 285 5 10— 302 e B R AN I A B A 1920 )T 3k AR i
B ERCRRERY, BRI IR T AR E A A SR B ER. B ER 4
2 ST R 2 E R I U 1) 55 Ly T I — R 3 R (DR A B A I 201930 g SR SRS
BE LI IR O P, TG ThRE AT BV R IR A — 4. DRI, 9B R R 4K R M 0 AN T AL 3]
KA B HET 2, w8 — R S 0 E BB B . IR LB R IRAT O 2 AT (R A R A A7 50,

TEILSEAETE SRR E D, ANATIE I W8 A 4E kx4 2 75 & 5 AR SR Jnttk gk A7 A 50,
BRSSP KA R B EERN. A2 K AR BRI S KA EIR, #B
e BRI R4y RRm P B s 5SS 2IE B, B RSB 45

7E H AT AT T, ATREIIZR— A B8 BT & 2%, SEILAE A 24BN RIS Y A 855
SN, CERIRER a7 KT, B EIRBSE NANEE AL, e E—DER
b FERERTT, AR EIREAEMINEYE, BRERTE G4 .

AR E R ERAERK L5 AR IREMNT. WAMT, TEPKAHERER
et T REAIRPINLE, WA BRI, BT 5 RER, ARl TaE B4

M _EF, i v BT — Rk B4 e S REPS) . Fsz b Qi vE B R 6
JIHESE I — R AN B AT 55 I ISR IR, 10 13 V) 2 4Esh G Ak 22 3h 7y, 6 22 B 6)ad 1t R 4
WX (Torrance Tests of Creative Thinking, TTCT)/E# & W Fe stk H iR 2, B KR AR
T TTCTAI A K BRI T, B RGN b 2 B3 1 B 4e 8] B % e b 2540
WK T T B # A4 5 X P 1) 3t JBZE (KR 1090, B 2 IR )3 JBL VS AN N REBR, B &3
(Rl 52 DR 3 3H DL v 2 0 1) 1A B0 1 JEL AR B 1 22 R RH R TA)AS A& 46T BRI A AFDGH IR, 03 &t AT
DUy RE . 0 T S R AR v R R I AR U5, s 1 R4 ) b A AT 2 45 A AT T B v () ) 3
B 71600 AR b0, i 7 A2 A3 7 ) ZE {1561

NIAN Ob Wl
§5 PR e
DA IR SO B, DU ARV B 0 7o) B 8 & Be 307 (Intelligent Mathematics, IM),

W B AR 25 R 21 B A I A R O O i 1) . SRR I — N e AN R TR S8 I 2
AR, IR ERUES. AR RIS RERy:, SER S .
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TERTR N T8 66 (Artificial Intelligence, AT) & FEHIEE AN Brh, hiiH B0 K ks, 245
EWH B —MNES. BE Wy, AR — DR E S <RI AR BIRTAR Oy — AR
AT BN G OR AR BB, 5.

EX5 WS CHIRY R CRARY ROy B YEE S Bk

i, K2 0 M NHAR w7 e — AN 58 T SN SRR I BORHE Bk, aT H — S Eng s b
AR BE R e S St erb S L Dy ph R AR Rl SRINRE, VA b S AR AR E XL
WAL, “ETERBAELF . CBERART . BRI RIE 45, J2& <R R Rk, AT REH &G K
X mE R U, R, BRI S g KL, EARZE SR A R ARIE 2.

FENH B R, B L “HIR M m il S5 5 B B R RLAE IR B, ARATT T AN 75 224k
B LSRR SR 3P, SRR P S (S S5 B . S, AR R E NI T A b A R
B, TR R AR N TR SR, ATTREC R, RIS — T
MKW RE, BRI ENER KT RE . W — AN oy 4 25 a R i — AN 55, B4
LR ZHAGEN T, BYETE R IR %R 24 38inZE S AR L. 10 AR STk N6
R R, B2, 1. & LRIT, JFE— B E R4S S EA R AE . “WE e KLf
MR, LR T BLA A IR X R AR, AT ARG TR AR, Brrm Ak 1 AR R e, b iR
A SR SR BOREE A VAR, T2 R 43 A O R0 B AL S8 2R 1 102) 00 i AF 7o 2 () b f Hi o 45
R BORRLVEE, LREAIRIER S 1. AR SCE SRR BRI T DME B T R A, Ay AR R
R RBEAE R

Wi MAE I FEA T ZR, (H L2 SR, A BEIW e R, a0, — A4k G4 & 500 37 el fi
% (Corona Virus Disease, COVID-19) /8443 [ Wi & — AN KL 3XAMRLE H 2 “F1iR7 Bl il b
fl—2K, MAraefe — ARG R, RA XA L HKFEE T COVID-19/8% Gu % i & Fh A 55 1) 224K,
M A BETE RS R 56 1 G B2 IR0, BRI AL I A 3 FRONRLINAS.

EX6 —MRATERA I FERNAS T, FRAIZRLI — AN

o, i BN 35 B vd A ] 5 7 2 A IR SRR 5 EORL <K 2 B SN EVAR & 1 — NS
S, A [ vk TEAE AR D R SR b [ R AN, T = A BAMNEE R R R
TR B R SR M 1 — AN, HbFE M T T 50— 2k W ARG s AR P IR VP e 193] Sz i —
A, MR UL, R AN MBS B, BRI\ B4R L.

AR, [EI A PRI, 2 NSRS A P, T N FAE, kI oo FR BRI R ) e

MR B AR, AR AT RE S RMARRE. B14n, 7670 B A% G SE T2 XU IR, X
JERGY R (1) W7 Je —ANKE, TR G2 A AR A2 — N2, AERIT BEUR I A PR, IR A4 ]
REANK; HANAZ B BEE BN R AR PRI A FE L S B2, e R AR T BE IR K, IWNERa
SR R A BE AT R 2 320 — AN WS EUE S LA AR S B JEAR. AR R — AR
XPRLHEAT AR, AR T ARV IE.

EXT WEBSEEIIMEE, TSI

i, 2 < SN2 B e AR AR[E 2 BJRARGE “E A, B m ik IEEE ] 1)
JRAR 2 “ KA L, T “ = BLAMEAE R AJRAR 2 < H B RS . A I, 7 W2 1R,
DA VRIE. RZHUEOLT, ISR EEAA T A WS B, A LSt B, #iltn, <y
Tk 2 3, UL IR R kb, B R IEL T USNIGINT 22, A E H BRI 2 k.
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ER G, RS — g, B L, KRS gfs. HEATHBAIES,

A
e=g+sQ. (1)

A, 5 A, atesiE Tg. R -FHiFEL I, /55 Q#2214 H - 4 R
fER S e VR R, R 48 E 1 Biis ik 5 4%, FERIAA (D), £ 9@ RoRnBs A
ARG B @ E k.

WIS BRI N, 1 AT T B R M vk, KRR T ee 21, I
275 s 5] N AT LAFS B NATT 3 ST — FPRR b 25 5 BE 2% (Granule-State Intelligent Mathematics,
GSIM) ) & e 7.

IE AN SE S v K BT A 1 AN 350 2 00 M b i s SRR Y — B, AR A GSIMIY — 38
gy, ARG I P A s ORI AL 3R GSIM A i SR AY . {5 G, i i i ek e B DY iz 5
FEGSIMH )iz 55 HRREAE B T vH 5 S HEEE ) SEIIN 2 2% 5 5. 2R 40 A ASERA 388 R 47 ] 1) 1]
THEAR A6 GSTM AR ) — F i,

5.1 HiFE R

é\
2 ={a,pB,0}. (2)
e
a L LL*E}E‘/?E”’
B2 i, )
5L S,
Hh 258 L5 5.

VA € 2, WRKLgRE TN, FRgRBAEHL, i gy, Blan, h & “HEEZ?, MhaZHi, id
Fhe B, —NHFHI—5K A A — 28 KRG —IRFRE, R Aok, A7 1] M /K Fl <5
TN IR [5) R BN AR AR A2 MY BRI, R SRL.

— YT HURE AR B R PG I RR AR G B, BRI R s, AR, MLER. BEKY. T, B
SR A BN, IREEIER LRGSR CGDP(E WA BE) . CPI(JER
BINFEIEHD) . IR HRM R, COVID-19, “if 4, “ L A 4. Hz b, A2 A
FKEFIHIXR.

EMX8 KR, FONKLITE.

fihn, <A E R K2 H R AR PR AR SO T — N TR
HERB A, BRRERET. M= ABANERE NN M RHE SN E. B4 EO
kL, BEA BARMITE, WAEMBIITE. WA BASMSSEEE LNE, 585 H R G
B, BEARYERTE, B mgem, e IR .

B, thig sl BOfEAEME B R TR k. AR is B, JRE U
DRBEH TR IEHE. £E, MHEE R, AR HMLEESZRIEHE, &£
2] R S FlE 5 IS SRR I E A S, RO EATTR 2 02 1 H 0E SR ThRE (1 i, 1
AR, BB AOR A A RR (a0, B i A R ). AR UL, B RECEP T
EHAERY PR GSIMA s S AR HEGSIM A e A 5, 1A 1Y s S A AR
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GSIMAFZEAIZ S, SAE NIy, 240, Ha). HEMAMGE&E

a) P ARREHEON T R SRR ASEREAS. S E U R, R A X
MOEINEIZFAA R S8 XA SEER A2, B2 PN ERT 2. AR, HRT
SIS . AT LIS IR A A B SE AR B AR N S, 2 R DL B Rk S
ANEREFE. B TREEE. X RATEARE, &SRR, AR gt — kST e
BT, BERD T R R T A 5

XA RIS B Re AT & J\ﬂ]j WA P MARTE RS — 1S H, MRREEA
B, F R AT HEM SR, B RS R AR, 2 IS b R,
b) M —MRESRAERH R, &EEAEN: e = g+ sQ R E e = g, e2 = sQ.

¢ E#F: RATIAFRE, Fln, G ANMETS). RN HIUE S R, AT
RIS ERS IR E R LS, 57 1R 1 R A28 B g A m .

d) HER): JERNPRERLAS A AEER. 4, g KRR A H5 LA A7 N BRL S e .
e) EAE: BITZAR, PAEMESUR

5.2 RS P IEHE

EX9 RN DA S RIE IR, BB
flan, A& 9495 R LB 11 73 By A RGeS R 3 (4) 2 — DMEERIRL. & SRYE 250 45

Eﬁfimii%tt%ﬂ%ﬁﬁ() —M&ﬁﬂ*
0.1 0 o 0 0 0 0 0 0

g= {0% 10% 20%’ 30% 40% 50%’ 60% 70% 80% 90%’ 100%} )
—{ 02 05 0.6 1. (5)
jUUZ &I R T Mg j(i"‘
B (6)FI(7) TG UV 43 Al R BT g FBORI S s (1 18 35,
U= {uy,ug, - ,upt, (6)
V ={v1,ve, - ,um}, (7)
BRI g AN S s, 430l LA(8) FH X (9) BRI B R KI5,

Ag = (pg(ua), pg(uz), -+, prg(un)), (8)
Bs = (ps(v1), ps(v2), -+, ps(vm))- 9)

S 1y 1) P () 20 LR T o, BT HEB A, T o, I8 T MBI B, SRR,
F={fi,f2,, fq} (10)

g MRS NES, fi =gk +s,Q,k=1,2,--+ ¢
VvueUveV, %

mg(u) = Z Mg (). (11)
1<k<q
7TS(U) = Z sy (U> (12)

1<k<q
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b

Hp = (13)
(ms(v1), ms(v2), -+, 7s (Um))
PR AT ?Zﬁ(1)4)$ﬂ(15)(u315, b2 Ui,
T (Talw) mg(ua) - mg(un A
g (f])’ by <>)’ o
B, - ms(v) ms(v2) () L
( . T ) (15)

q
ARSCARIERLRN S R IB T, WP RAEAT A 40, SRR #02 F Zadeh§ t H ORI SR 111 32
B, FROVBIRLAS. [FIEE, RIS EECERIEN, WRRHO SRS, XK, KRR MES
HpaRIE, NAZA R RSB R B P I R IRA. B UL, RS R EUA AT e 8 A @ AR St
B b

§6 fi =AMLY AU

N T U N TR e RO, ANRACIZ T, AR EE, AR /7, M2 nl ik
22 Tyb s — f = (IHERRRE /7. IXFPAE T, e X BRI P RS, BT SRR AN Y b . AR
TR — oA A S RS B A, DL A SR R BE 11, AR GUE B BB 60 i ki)
AN, XY BOA W HeR BOAT 1, e B rT UMM SR ki S 3T 1k
E={e1,ea, - ,e4} (16)
RgMREES, en = gp +5:.Q,k = 1,2, ,q, HAR KR 8T LUk 47 MG g, AN
M2z man sk, R6)FH MES RQ0)FH M FA BT A E. FrAogfilssy i) 2 8RR AT 25,
T B gfl s FEAN PR T AORPRL AU, 2 — MR AN S,
u@ﬁﬂ@éﬁﬁﬂlﬂﬂuH:ix%ﬂ*ttixﬁ’]%ﬂ‘ﬁﬁ AT IR AME BB O G E B BEOR,
VLI A BB 3, 3k gt SR E A — M 3. — YRR RS I T A S = 4R s,
BB TEBEES. R SRS RESREET N GG, Ahee LIRS, Al HESEEY
B, TR SESE, AT e(er, e;) Eamer fle; FIFRIE. oK, FoAHE.
XA —FhRLAS, AR #A L r 77 20, 1 R ZEA 2 80 3. fildn, Hamifr e £,
%ﬁﬁf\xéﬁﬁ%ﬂl‘?ﬁiﬁ%‘(ﬂ];@ﬁiﬁﬂ]ﬁ’]*ﬁﬁﬁ&, M H, Z2H0E0 N5 NG o, H2
77 BEAREE A, BG4 — R =7, 38 R — AN NI R A P EAT 1Y, A W HU 1)
NEU, ARRAS. T LLRX S R Gtk $ B Id e A A 28 S 5 — e = (PRS- BOE AL
AR — M, (B € nTAH BAS SRS Eg > 4, FFRUE
©g(91,92): 09(91,93),09(91, 91) = ¢4(91,9k), k > 4. (17)
5 2, BEERLgs, g3 Mgy b HE R AT B KLy I, 51 T 50, 53, s4 AT S, B L,
So, 83, S4B, FHIES Ts1. THE, s1, 52, 83, sa T35, B gy KR, ﬁ%}:ﬁﬁﬁ
TR VLIS, N BETE, B EE T 92,93, ga F g T, He it g FRE, R
AR EIERE A — L.
IR R AR, SRS AT 86— R =P E O7 2, T T RPRLI G AR — R,

@s(sh 8k1)7 @s(Sl, Skz)a @s(sla Skg) > Ws(sla 3k)7 k 7é kh kg, k?)- (18)
WSS HIABYE, “2—" g1, “R=" gy, Ghos Ghy - EATRIFED, WL s 0 SLET, 1848 5 R
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Y EEARARL A AE AR, A UG (S kRS, iE N L.
EN10 WA BREU ERPDERILE, id

AoB=\/(A(u) A B(u)), (19)
uelU
AoB= /\ (A(u)V B(u). (20)
uelU
G AL B AR5 4MR. X By, Aﬁj;aﬁéﬂx%ﬁmnm%/J\ﬁ.
L(A,B) = 5[AoB+(1-A® B)] (21)

U A5 BRI I L. il n e
U = {uy,us2,u3, ug, us, ugy = {M, M, %, ¥, W, I},
A= (pa(ur),palug), - ,palug)) =(0.2,1,0.3,0.1,0.8,0.6),
B = (up(u1), up(uz), -+ ,up(us)) = (0.1,0.8,0.2,0.3,0.9,0.5),

iy

AoB =(02A0.1)V(1A0.8)V(0.3A0.2)V(0.1A0.3)V(0.8A0.9)V (0.6 A0.5) =

0.1v08Vv0.2Vv0.1Vv0.8V0.5=0.Z3,
A®B =(02V01)A(1V0.8)A(0.3V0.2)A(0.1V0.3)A(0.8V0.9)A(0.6V0.5)=

0.2A1A03AN0.3AN09A0.6=0.2,
L(A,B) AoB+(1-A©B) 08+(1-02) 08

2 2
HIAS BRIMIEREZ0.8. LIVEUERR, Ui B P& AR . R & 2R R AR, MR
KRB AR /NI, 285 B ST B/ N1, i A ORLAS T ik, Rt
BARXT AR LRI AT, B A $E T B S5 (TSR ML

§7 iE5TTR

HYk 22 Ly di 2 — J =, J NSRS AR J T Fr (A BE R 2. N TR RETE BB R AE DORR ANt 57
TR IEE AR, (H AT LA G A BRIV TR RE, RAEaHr AT BOE 5
AT REIEFR, RO NTEAT KT AR AT A LGRS, T AAEEA BN KRB N T8
REZE ). KRA BRI N TR RE, A4 RER BN ANTE A )RR LT, It AR A% G A2
2R, # L DU REECE N IR N TR RE.

EVR B I BER R AR R 2 RS S T RL. — MR Re AR RS
PROZHRL I —Zs. DURLANES IR A TR T B & RER A AR LA B RER . AT AN s8] oy
FATCR, HERHEAR YIS ML S, RS ERBCAH — M. S5
AR, B RS Re U2 H s SRR BRIEDIAN, RSB RE B AR, £EN
Iy, B, B, HERAEE A

FERARGLT, RIAASHEA —E g, ATNHE R BRIk, 280 L EZ AL, Do
ArTReRAL. Fln, Wy R AT RERAL. W R SR AE DL SRS S rh 29 B 280, e LR
B, WEREANE R B 2R 0. i, N AT E S B LD R At R [ < R

RSB RERC RS M LA 4, W ASEEL %3¢ — R =7 PR L. MLt gl hE R
PHER, BAERIRENE, ARIL 7 ASEYEE 3 PR 52 A1

RGBT WU, — @A@Y BT, MRSy #Ua, AT LB AATERS BAE %
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i, 0 RERCUT AR AR A S ST RO S SR i, 8 Bh i S0 B G,  HR BB O s
Bz —. ST RAAIRERUL, 5807 7, AR

ASAUEAETF T R B B REHUA 0 — 261145, (BIRAATRSE  “FIAL G B B AE, 435
BRER R A AR, IE AL A 5 7 N S B R AR v ) AU RN TR R =
WA TR BRI, Rl GRS TR RN T 1 1] .

AR A 2 R A BE B2 IR AT T 2020483 H ¥ R M 4 (COVID-19)18 & 2 ¥ — AN &
167 HEBKT H A K30 N, L2438, 1 Hh I COVID-19%E T 1 N 5, #4318 £ T-179830 A\, 1fii AMY
& R 2 #)189170168],

TR AE N T8 A U P KRNI, FH I 2% AR5 & 100 H 9 B i L mb i 78 2 10—
AREDI0) 5 A4 T RETEBREESE [ N TR BE R B Z A, I TR G IR 48, 16 R Re e
JTHA FTEERE, SN R RN T AR A fb 0 B B A1
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Preliminary exploration of granule-state intelligent mathematics
HUANG Chong-Fu', HUANG Yun-dong®
(1. Academy of Disaster Risk Sciences, Faculty of Geographical Science, Beijing Normal University,
Beijing 100875, China;
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Abstract: Since 2023, artificial intelligence (AI) based on deep learning algorithms has entered
the commercial application stage and is rapidly changing the world. However, looking at AI underlying
models such as artificial neural networks, it is not difficult to find that existing AI is supported by
traditional mathematics (TM) and is mechanical Al, because numbers and space are fundamental
elements in TM, used to describe the physical world rather than human intelligence. This paper for the
first time proposes the granule-state intelligent mathematics (GSIM) based on granules and states as
basic elements. “Concept”, “Knowledge”, and “Consciousness” are referred to as granules in thinking
activities. A certain situation in which a granule may change is called a state of that granule. The
traditional mathematics is a special case of GSIM. All operations and models in traditional mathematics
are operations and models in GSIM. In addition, the basic operations in GSIM should at least include
averaging, cracking, interaction, stacking, and fusion. Taking fuzzy granule-state as an example and
using the lattice degree of nearness to describe similarity, this paper discusses the granule-state diffusion
model that achieves “drawing inferences about other cases from one instance” through mutual reference
between granule and state.

Keywords: artificial intelligence; traditional mathematics; intelligent mathematics; stream of
consciousness; granule-state diffusion
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