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1 IEC®HIC

BRI, 2oL R —V (REND HERBET) THEIN 2 BRFECHETH 5.
INET, MALREFEETAPREIN, VHEHRLD7FInY—80Z OFMMGRENTVS
1] [2]. Y—=>% A%y b2 ORBEIED, BBITMADERZEMT 5 e AARETH 5. W
2. MES OB AL, 2 FHE TR GN) 2TVWERBRE T2 w5 kb, EAMEOER
ESRLT. SAPBEREERT 2 L WI BRI FELZDDLEEXZ5THS. ThEHLTIE, &
AEREHREMERZ 2T 5. Y=Y bry P =2 BT, EOEREZZRT 254, Follow,
Follower DREfRIZH 2B, FICHEMIVZERZREZTo ¢t EZo5N5. —F T, Follow-Follower B
fRix. HENZBERTOMBICIRETES, HA T, HFRNTROVETZ Follow LES WS 2
EHBEWEDHD S S, KEHTIE. TOLI%B 0y bV =27 ETORDP o ZEFIIM LT, WaiZ
CIFENTH 20 WO HEIEE, BRI XX (o) ITkoTitid$ 5. MA T, 2O T X
2%, RETEM T2t p LT, FUZ &R, 790 VEFNICLDEIRINZ2HDL T, Wik
e, HESRBIC X2 BEREME. 2 00BAP —EDHEMUTICH 2RISR 2D T 5.

2 ETI
ZIUBERBREE Z 5 LTI UTOREZBEL DL T2, (i) iEFOBERSRIE 2y +7—
7 ETORDP o 2EMDATEZS. DX DMHAZREZRES 5. (i) v bV —2 ETOMHES
WA 2N, FRTH 2. T4abb, HikE TOMAESRERE S 5. (i) B <7 X 4
aj (L= 22 -t DL =Y x> b-j NOFHME) 13, BRI AKX o) (Z—T =22 b-j DT—
Tz ¥b-j NOBHE) BELVWEE L, HULHERBRETH 552X 5. TIT, o 13 X
AORERBIRINES .

daij(t) = v (@ — ai;(t)) dt + £dBy (1)

ald. BRI X ZDFEETH D, HALTIE, EBTHE. ve Ry & BHRTHD. ZHUIIE
DEBLT 2. EeRLF. 77V VEFHORIETHD, dB, 77V V#EBIERL TV, (iv)
BRI X 3 BREMIZ. 2 00ER (my, m;) Hl e e R UTORICRI 23D T3 (H15,
imi —mj| <e€). (i)-(iv) EBEE X T, ==Y =¥ b-i (i =1,2,...N) offREFEE. KT
HErhs.
dimi(t) = CLiymy(t), (2)
ZZT. (eRy. Lid. UTITERESNS N x N DITHITH 5.
Lij:ai]‘, if ]mi—mj|§60Aij:1,
=0, else (for i#j)
N
Ly = — Z Lij, 3)

=15
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B 1 AZASTAAL R Ry bV =285, m; (i = 1,100,200, 300, 400, 500, 600, 700, 800,900, 1000) D5 R
(cij = Oljz‘iE\ o =iid.: HIX).

TZT, Ay i3, BHEITAITH 5. a5 =1 DI, 3N (3) &, R H T D Hegselmann-Krause €7
V1% [3] —E L, Lij . 277 2178 i %,

3 BEFEER

M1k, 2y T —=2EN, XIANTTIARL Ay V=7 Tididdh, =—Y =¥ MA
& N = 1000, e = 1 ¥ LD m; (i = 1,100,200, 300,400,500, 600, 700, 800, 900, 1000) O
REFEEZ. ap = ap(ER) & ooy PHSIRRERERE (GR) o LTRLTWS. #IHTRREI,
m;(t =0) = —5+14/100(: = 1,2,...,1000) TH 2. BHEANZ 7 RAXZBHKT 2EEIX, Wr—RT
FIfEETHEH, 77 ARDER, FL—I =2V bDINKRT 27 7 ARD T V—F&, Wi — AIZHE
ERERPAONS. b, ZRAUEREEBEICBNT, FHOERPY DY Z 2R T 2 »
F. BRI X ZDOEFNCTRKFT L L ER 5.

BE M
[1] Frahm, K. M., & Shepelyansky, D. L., Ising-PageRank model of opinion formation on
social networks, Physica A, 526, 121069 (2019).
[2] Yano, R., Characteristics of isothermal Fokker—Planck equation for opinion-cluster in-
volved with self-thinking. J. Stat. Mech., 2017(3), 033401 (2017).
[3] Hegselmann R., & Krause U., Opinion dynamics and bounded confidence: models, anal-
ysis and simulation. JASSS, 5(3), (2002).
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1 EA

Proneural wave(PW) &3> a v a vNTi RO RF P ETHE S 2w EEE (NE)
7 AR (NB) N3 LFHAIRNCAERE T 2R TH 5. E8iED > 7+ TH % EGF Ll
RaMEER RS T3 % Delta-Notch > 7L & OMBEAIEHZIHNR 2 729, 5 BEa 0@ &1 R F5eH
fibh T3 [1,2]. MIfUREHE%Z SIS % Hippo ¥ 7 FIA ) v 77 b SN HHEAFHKIZ R ICAE
KTz ZepHionTnd. ZOEKEL ZHEFH BB 2 PW I, #7700 NB ANO73{bh3
B, NE D DB h R 23 2 e M ESNE [3]. L LEDS, REICIO XS HARRE
b2sid Z 2HHITIA S 0272 > TE BT, Ak ERRZ Tl Hippo > 7L e PW ZH#l#I L T
Wb 7 FLBOMHAERZFANS Z ISR THZ e EZ NS, £ 2T, K% TIE Hippo > 7
FILOBE EFIBOBE L A% L, Hippo ¥ 7 F L2 FE L7 PW OBHEE 7L E2EAL, BIEFE
{7072, Z LT, ZOMR» G507 Hippo 7 F VDB X ICEHT 2 ERE2HKEKLT 5.

2 RT3 2XRTEELEOBRAER
LX1 (t), LXQ(t) %f I’l(t), Z‘Q(t) @%Ejl’j@ﬁé et L, xl(O) = X1, .1’2(0) = X2 Zj::?< . 3@};‘5/\‘7 }‘/1/
a(xy(t),z2(t),t) = (dwy/dt,dze/dt)T, JRIE u = u(xy(t), 22(¢),t), Q(t) = (0, Ly, (t)) x (0, Ly, (1))
95 MRS 2 LRI
ou 0%u 0%u
§+V'(au):@+@’

LR TES [4]. (1) RN LT, ROGGREMEELT 5.

X1 ' (X1, Xo,7) T
DXy | = | To(X1, Xo,7) | = | 22
T I(X1, X2, 7) t

L, G 0x; J0X,(i,5 = 1,2) BRH LT 5YaCiihle L, Ty (Xy, X, 1), Ta(X1, Xo, t) 12
t L:OL"CZ;C@%%PVC“, detG 7é 0 %ﬁf:jﬁgﬁﬁtj—é Z :T, U(Xl,XQ,t) = ’U,(l'l,.%'g,t) }:Z’i\ﬁ
ZHL, S EEEH ¢ D & IR O WIR 2 AL A T EE R ORVTREAD G o 5!

in Q). (1)

U _ 5 [T 0 (C)x UYL 1(Cx, 9 ((F)x, O

ot ) detG' 0X; \ detG 0X; detG' 0X; \ detG 0X; 2)
(detG)t
detG

U, in Q(0).

3 MEEHREZHEMAAT PW OBIEET) VY

PW 120U T 2016 I HEELE 7L AR & 4, AW EBROMIICH LT HRWEE 2o 2 LAt
WS EN [2. 20k, SO A X Lo 7 EEHEE & 17 Lsds &ML L € 7L AR &
N, i 7L ORI RS 7 A CHER S N B R R HET 3 - L 2R L7 [3). ABIET
1320 PW O3l 7 L HIBRE OER 2 A AR PW OBILE 7L 2K T 5
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OF 2 L (T)x, 0 ((T)x, OU
[ _1\Jj+1 1) X2 1) Xa
ot de Z {( 1) detG 8X] < detG 8X1>

ij=1

(T)x, 0 ((Ti)x, oU (detG),
1) _ _A) -
TV G ax, \detG 9x; kel +acAldo = 4) = 555 B
ON - (detG); in Q(0) x {t > 0}.
OD _ (detG)t
gt = ~kaD+aad(Ao - 4) = T 5mmD,
0A o (detG)t
L o~ eq(Ag — A)max{FE — N,0} — ot b

Z :VC, E = E(Xl,XQ,t), N = N(Xl,XQ,t) ¥ EGF & Notch @Z%E%?%L, D= D(Xl,XQ,t),
A= A(X1, Xo,1) 13 Delta £ 5MLOIEHETH 2 AS-C OFKBEL T3, 7=, K(1(t), 22(t), 1) %
WRFEM%YE LT, K(X1, Xo,t) 139K K % EEEERCERER L -BKTH 2. HEEED

(A) Time : 0.00 Time :2.00 Time :4.00

3 11

1. MEORBRTH 5 AS-C(A) ORMFFHERER
FRISEEFR oSBT 5 PW, FRIZRET 2 L0 PW OREHEHREEL TV 3.

MRz AR & PW OEFENEL 722 e B RUEHEr b2 5. $72bHB, Hippo & 7 F L
PW Otz @ s 2 EGF & 7 L2l 5 2@ 20352 Z e ik sh s,

SE X

[1] M. Sato, et al, Notch-mediated lateral inhibition regulates proneural wave propaga-
tion when combined with EGF-mediated reaction diffusion, Proceedings of the National
Academy of Sciences USA, 113, pp. E5153-E5162, 2016.

[2] Y.Tanaka, et al, A continuation method spatially discretized models with nonlocal inter-
actions conserving size and shape of cells and lattices, Journal of Mathematical Biology,
81, pp. 981-1028, 2020.

[3] H. Kawamori, et al, Fat/Hippo pathway regulates the progress of neural differentiation
signaling in the Drosophila optic lobe, Development Growth Differentiation, 53, pp. 653-
667, 2010.

[4] E. J. Crampin, et.al, Reaction and Diffusion on Growing Domains: Scenarios for Robust

Pattern Formation, Bulletin of Mathematical Biology, 61, pp. 1093-1120, 1999.
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1 H=E

EMZ BT LB IRWHEEZ 7 7V JEEIES. 77 Y« JIEIZES T 58431, Choquet
M EEBMAPICHOoNT WS, FAMHEZ HRICERT 5 & —BRITERBIOE] (7=
DEFIZHET 2H D) RO L2\, KL, FirzBRM687 7« WEEZZ Z, BRBEZO
FEHO+ 2R T S, £72, IMEEDO FTRSNWA SR Simpson D/8F Ry 7 2120V TH
BT D,
2> =%

— Iz Q = {wi,wa, e, wyt EOT 7Y HIE v 22 = [0,1] 1, v(@) = 0, v(Q) = 1,
v(A) <v(B), AC B,A,Be€ 2% 2flil-7HDL LTEHZINS. ACQOEAIITIX, HAoh
R f QS RIIKIFELT, MUTDESICEHZINS.

5r(4) == v (AU e € Q\A|F(W) 2 flw)w € A}) —v({w € Q\A| f(w) = f(w)w € A}).

FA)PAED fiZhoTW0WEHELE AL GOELEANS, TNODHERDEAZFIVZHDT, M
B NGE 1 0p(A) = v(A) DD L7272\, Choquet B IFRD &S ITEHRI NS,

0) [ f)olde) = 37 s o) (1

22T, {Ei}ic1,..n 2 (partition, Y. #E;=N) &35, &7 7Y+ {EE, Eilo
ZZHIZH > T, Sarin and Wakker [1] IZBEWTBTFDO X S IZEREI N, TORDOETH TNz

FAT200R—TH5.

U (BN E;) i=1.2...m. (e 1)

(Bl = TS =1,

F1 BB ERT 5RBET L5, BREDIZUTOLSIZET 2.

/ / fw)v(dw|Fr)(w Zi:{ if(wz‘)f)f(wi’Eh) }6Z£V_1f(wi)f)f(wi-)(Eh)' (2-1)

IEMER 72 WG S, BT LE @Zﬁ\lef(wi)f)f(w”.)(Eh):’ljf(Eh> Tl WnWi=o, —RIZERED DIE
A (7E=0@H) IEEND (1)=(2-1) AL L7,
3 FEER

Efo:{1,2-- n} > {1,2--- ,n} 2EZD. TO o AT, H-REM7 7Y 1 HE %L
TOLSIZEHTS.
6f(BmEcr(i)) '
V(Eyiy YU Egny) — v(UhZ Eony)

05 (B|Eg (i) = i=1,2---n, (€% I
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AU, U)_Eypy :=0. (EE M) OFTD (2-]) & (2-) £ T5. fOMEEEZ &L, vIiZiRnD
Waedde, {28, flw)o 07 (wi \Eh)}hzl,..,n EFREVIEL TS 0 OFT, (1)=(2-I) BT 3
(Kato[2]).

— 1T, B (sugeno) Biid, XRATEHRINDS (A lE min, VI max 2&K7T).

5) / fp) =\ 0@y @ om ) A F@n)].

i=1,2,--- ,N
flg % fOE#EE E LIZHIBLZBERE T3, 205461, L0 ARBREN T 7V lET

b5,
@fIEi (BN E;)

DFTO (2) % (2-M) 3L, WHMHTIE, HIEMAEDEET, (1)=2-1) HBRIT 5.

4 Simpson ®/XZ Ry IR

UTFDE>LHlaERD. HEREE, BHELLERENETN N ADZERU ZNEN m ADERK
U7z (D D BELZLEAEREIE m/N THU). ZOXRFIEAFEH, BFEHO 2 D0FHNHD, B
MEiE ng ADYAFHREZBRU a ABEKL, N —ny ADBFEHZZEL, m—a ADER, ZHEIX
no ADYA FEEZERL b ADEKL, N —ng ADBZEHEZZRLU, m—b ADPEK L. BHED
D% (B, O\ B} 4By = nu, 4Q\By) = N —ny &L, ZHEOREE (B, Q\ By}, 4Es = no,
BOQ\Ey)=N-—-ny £95. f:Q—[0,1] 2w BERERS, f(w) =1, REHKERS, f(w)=
LEHTD. v OIIEEDOE & T,

i %'Ii@A%T/f o(dw By )= >ﬁl$®4\$§f/f o(dw| By)=-2-

ng
m—a m—2>
N — N — ng
DAL 5 e E (BRI, N=110,m =61,n1 = 10,ny = 100,a = 9,b =60 72 &), RARDEIEKK
LIEMDAPENEHTETEZ s, ZD &S REIE Simpson D/NT Ky 7 2 LIPS,

viT, BIRE, BUFO &S w2 RET 5. v(A) = E2eNHI-#40 < ¢ < 1, A £ Q.
ng >ny &9 5. a/ny >b/ny THBIEMS, ng—b>n—aBANB. £o57TC, vy, (AlEr) =
ag™ = /ny > V5, (B|E2) = be™ b /ny. —Ji, N—ni—(m—a) >N —ny—(m—>b) &0, e
TN T W (MERSEY) & F, Ufjonp, M\ A[QN Er) = (m —a)eN-m=(m=a) /(N —n;) <
Ve, (M \ B[Q\ Ez) = (m = b)eN =27 (n=0) /(N — ny) B R 5. otof%ﬁv%ﬁ’m\mi,

i %@@Aifgf/f W(dw|Q\ By)= >ﬁr¢@A$§f/f o(dw|Q\ )=

A T, %A@@AWE S) Ji f(@)v(dw|Ey)> HED AR (S fQ v(dw|Es), B R TI%
B AR (S) [, f( dw|Q\E1)<;z|éto>A$%f ) Jo £ dw\Q\Ez)e:w KT Ry
BTN

S X HR

[1] Sarin, R. and Wakker, P. Revealed likelihood and Knightian uncertainty, Journal of Risk
and Uncertainty 16, (1998), 223-250.

[2] Kato, H. The Law of Iterated Choquet Expectations without Consequentialism, mimeo
(2023).
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