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Partl . ...

Introduction

Core Intuition - Entropy
BDRER - T bOE—




M Visual — §1.1 Two Entropies: Randomness increases on Physical

Space, Decreases in Cognitive Space
M EE—8§1.1—2DT> rOF—: YEFS A LMEEA. FAIEERD

The Entropy Reversal — Physical structure decays to dust; cognitive structure grows without bound
IV hOU-0EE - MELMENEL. BNEMMRICRETS

Cognitive Space
B
ru ow ever lar ex
Abstraction 1

Physical Space

Order ine vlablydlsslp e rtime
N LR

Agrand bulldlng Demolition I <ollapse Scattered to dust Scattered functions Aworking program  Agiant hankmg system
Wi - RENEL D) REZErY TS 054 BXGIMTSR
Physical entropy increases Semantic entropy decreases
[ et ds/dt >0 Sétatic entiogy dH/dt <0
Any grand building eventually collapses into dust over the years (2nd law of thermodynamics) Functions form a program; with 0S, middleware and networking it grows into a giant system
\_ YAGTRGELG, RUEATHE - AL, PHTFUELS (MHEMZRM) ) _ WRHREDTOYSLA, 05+ SFADLT - MRERALEASAF LA -,

Q Reading the Figure (no math needed):

Left: any grand building, left alone, is demolished and collapses over the years and finally scatters into dust— the physical world always tends
toward disorder (entropy increases). Right: in cognitive space the opposite happens — scattered small functions assemble into a program and,
combined with OS, middleware and networking, grow without bound into a giant system such as a bank. The same word, time, caries arrows in
opposite directions in physics and in cognition. This contrast is the starting point of the whole paper.

U EORS BRNEFLAN) - K FAGIREELD, Bo TEFERVEATHRE - BIEL, ®HRTASASOFYILAYES, NEOHRE LT EBRF~ANMVET (T FOE—
BX) . A: BNEMTEHO LR EZFT, FLELONSTEBNELE>TTATSLICEY . 0S- S FLIT7 - BEEBELT, BITOESIBERVRATLANEVS L THLRECH
BLTW, AL THE] EVSEETH, MEBLBATREOR ZNYE— ORENAFRXEEDOHERTT .
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M Visual — §1.1 Higher Abstraction, Less Scatter

M R —s1.1 HRESEASEWS EUABS

§1.1 Semantic Entropy Decreases as Abstraction Rises

Abstraction rises ) A Scatter (entropy) decreases
og Cat Bird Fis By

L] L] L] L] L] L] L] L]
Shiba Cat-B  Finch Goldfish Puppy Calico Parrot Medaka

Q Reading the Figure (no math needed):

At the bottom: a shiba, a black cat, a finch... many concrete things, scattered. One level up they gather into four kinds — dogs, cats,
birds, fish; one more level and they become a single meaning: animals. The higher the abstraction, the fewer the details to track and
the smaller the semantic scatter (entropy). Abstraction is the operation that tidies up a messy world.

O EORS BANEFLAN) : TORCIEER - BHE - XB...&. K SAD TRENLZLD] AESE>TUVET, —BENZE TR-H-B -1 O@EDIT, £5—
BRENDE TBWI EVWS—DOOBKICELFYET. AROBREZLITREFE. RAIRZHBOKL. BHROHSIFY (T FOE—) $EoTHK ., MR ERF THL
Mottt iz FS1F58E BOTT,
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Partll . :.=

Foundational Concepts

Cognitive Homeostasis - TCZ - Self - Ego

TCZ - Self - Ego - £ FH(EHE1)




The Total Comfort Zone Framework (ased on Tomabechi Theorem 1)

UL, = UtZO{x(t) € Rt x0) | Vix(),t) < &) modelec;r gsn;r?ggtfnﬂligrﬁ?o?problem

, — (X)) = arg mln]E f Vi(x(t),t)dt
X
Stability: V(x, t) Risk: a x(t): cogmtlve state; u(t): control input;

V(x, t): cognitive instability / evaluation function
Comfort Zone

Design Lever: u(t)

Ps 9 forallt € [0,T]) >1 '
Vix,t) =0

V : Basic evaluation function (instability cost)
X : Cognitive state

TCZ(x0) = U { x(t) € R(t; Xo) | V(x(£),t) <0}

TCZ(x0) Total Comfort Zone from initial state x,

Z(t; xo) Reachable set at time t starting from x,

V(x(t),t) <0 Evaluation cost below admissible threshold

Copyright © 2026 Hideto Tomabechi
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i Basic Math @) — The Cognitive State x(t) € X

ERHIEQO — BHKE x(t) e X

x(t) €X X CRe

X(t) Cognitive state at time t / Bf%) t DEAIKAE @
Q@
&
State space (beliefs, emotions, self-image) / FB&KEE P
ZMH (% - BiF - 825 £
e The cognitive state moves as a trajectory in X
Time / Bl c PRERREITIREZR X £2 T8iE)  LTE<
- ~
“belongs to” —is an elementof /| TIZ&F %1 (B%RT . X
&6 > t) tl_‘_/.z"
XCRn cognitive state space (a subset of n-dimensional ’2/_ ®
real space; in general, a smooth manifold, C® x(t)
class) /| BHMREZM (n RTRMERMOBIERSE. EERTREE N COE Y At space
— I ILB SHE BHkIE, C” ) -

@ Why it matters — EETES &

The subject's cognition changes continuously. Treating the cognitive state x(t) at each time t as a single point in the state space X lets us regard
cognitive change as a trajectory and analyze it mathematically.

FHE OB TERMICELT S, FFZt DBHRE x(t) ZREZM X LD TR] ELTRAS LT, BHNOELLZE ME] &L THRY. BFOERTRITTE
5& 51275,



i Basic Math 2) — The Evaluation Function V=0

ERHEQ — MK V20

Vix,t) =0

Evaluation function (instability cost/degree of

discomfort) / SERES (FREMIAR MODHES LAL) V measures instability; the Ego seeks low-V regions
VIBFREEDES WV, Ego JMEVEEEZERTS

Cognitive state / E24M1REE

Time / Bl

<
E:

cognitive state x / SRHIIKAE

@ Why it matters — EETES &
The subject feels discomfort, contradiction and inconsistency as “instability.” The function V quantifies this as a non-negative cost. The Ego's

basic motive is to stay in regions where V is low.
EEE TS TFE] [FBE] 27REME LTR LS, ThEFAEDIXME LTHRELRL-EHENV THD, BELVOBIBRICEEFAS &35 LM Ego

DEFBETHS.



i Basic Math 3) — The Total Comfort Zone (TCZ)

EBRHEQR — RDEE (TCZ) OES

TCZ(x0) = U0 { x(t) € Z(t; Xo) | V(x(t),t) <0}

TCZ =reachable AND comfortable, gathered over time

TCZ(xo) Total Comfort Zone from X, / x, A" > DRIL FEIE,
TCZ=BIEEMEA DRBLRIEE . BRI TEDHD
R(t; Xo) Reachable set at time t from x, / EIZEMEERE R(t; X0)
’re’achableﬁ'ﬁir_’ﬁﬁ—(ﬂib‘é)\ -
Eval. cost at/below threshold / §Effia X +ARIELL ol TR
V S 0 -F e e o comfortable / W&

Stability threshold / &R ERIE o™ g
/
/
Xo Initial cognitive state / #&IB4NKAEE y, 4 :
= 8 . 7 // Aregion, not a point / S TI3% < fRlH
Union over all times t20 /| 3 XTOIEEHA t (TiHT- g, — EeaER > 7
= Baf sl

@ Read the definition — E&EDHEH

TCZ(x,) is not a point but a subset of X: the states that, at some time, belong to the reachable set R(t;x,) and there have evaluation < 6, gathered
over all non-negative times. The argument x, makes explicit that the comfort zone depends on the starting point.

TCZ(xo) (F—MTEHEL X DEAEE. HHHAMEETERE R(txo) ICB L. N OZ I COFEMEHMMEE LT LA REZ. IRTOFERRICHOI-UED
=3 D, BI# x (& TRLAEBNAHRRAITKET 5] CEE2ATRT S,



i Basic Math 4) — TCZ as a Region (Homeostasis)

ERMEQ —E85ELTD TCZ (RAFRETR)

Cognitive homeostasis: stability with tolerance
BHRAAZ2OR  BOTEHETIRE (B—RTREWV)

single point / E—F@i|R X TCZ: aregion / ffilf (FEFHD) v
perturbation
#mo¥
brittle / iBE#Y fluctuates but stays inside / 5 VWTHRICHES

& Property (1) — A region, not a point (homeostasis) ./ EfQ) M TIXL {48 RAF R4 R)

In general, different initial states x, induce different reachable sets R(-;X,), so the resulting TCZ(x,) can vary with the initial state. In
Theorem 1, the cognitive trajectory x*(t) under optimal control converges into this TCZ(x,) — the left-hand side gives that convergence
target as a set. Crucially, the TCZ is defined not as a single equilibrium point but as a region. This is exactly how cognitive homeostasis —
staying stable while tolerating some fluctuation — is expressed mathematically.

— RIS, R DMHRE x, (LR DELETRERS R(Xo) ZHRT 570, WRELTHLND TCZ(xo) LHMHRB & (ZEDY 5 5, BFEI1TIX, SoEHIH
T OREEE x*(t) AR HENCD TCZ(xo) THY . ZDIFZTDOUCRERE K& LLTEAD. EELOE, TCZAE—DFHRATIIREHELT
EFBEINDHIRT, ChISKY IHIBEDESTZHBLENOREZR DI EVSIBHRAFRE L RAOUENBENICKE SN D,




i Basic Math (5) — Union over Time & Feasibility

ERBEG — BRICh-5 88 L RRTHEM

TCZ = reachable AND comfortable, gathered over time
TCZ=REAT A OB LREE. HHTRDILD

R(t; Xo)
reachable HEHE FHELD'3)

N A / 2 region, nota point / S TIE% < il

@ Properties @) & (3) — Union over time, and feasibility .~ EAQ) Q) EflI=t1-2 &6t & EH A&k

(@ Union over time (Ug2,): a state that is reachable and comfortable at some future instant is admitted to the TCZ by virtue of that single
instant. Scanning the entire time axis, the union collects — without omission — every comfortable state realizable in the future from x.

@ BEfIch= 288 (U2o) : REOWVWThHADE AT EWE,IORBL L IREIL. ZO—BHAZEL o TTCZICHEAZh S, BHE@BSAEZESL. MHKE
Xo MOFRMICER LS5 5RDRBERNGCIMET 208, COEHORETH D,

() Feasibility (x(t) € R(t;x,)): only states actually reachable — dynamically or under control — are considered. Without it, any comfortable
point in X would be admitted unconditionally, giving an unrealistic set that ignores realization from the start. The reachable set gives TCZ(x,)
the constructive meaning of “the comfort region actually attainable from x,.”

(3 EBITHEHE (x(t) € R(t;xo) : BHAZE - HENDS X THREICFHELS PRBOAERRET D, ChHLIThE X EOEEORESASEHBICEASH ., I#
RENMNSORBFBREZBRLE-FERVOLUREICL D, BIETRESENESE BT E T, TCZ(X) & Mxo MDEBRICT-E Y FiFHRIDGEEL & VWS5ERNEKZE
B59 5.



i Basic Math (6) — The “such that” Condition & Q8

ERHEO — &4 M1 LREEE Q6

Threshold 0 carves out the comfortable sublevel set
il 6 HRBL LIRS Q_0 EYIDHT

Toghitive state x / IRNIRAE
Qo= {x|Vo=6}
comfortable set / {Rilif &

@ The “such that” bar | and the comfortable set Q0 ./ & ] LiREES QO

The bar “|” is the set-builder “such that,” introducing the condition that filters elements; what follows, V(x(t),t) < 0, is that condition. Here Vis

the evaluation (value) function — a non-negative scalar measuring distance from equilibrium, i.e. the degree of discomfort; 0 is the admissible

threshold. The inequality demands the discomfort be at or below 6. The comfortable states at time t form the sublevel set Q6(t) ={ x| V(x,t) <

0}

#tiE M1 (TREWARERED lsuchthat (~Zi@E-9&5%) | T, ERERVADEHEZEATIRS. K< V)Y <0 BNEDFHEARTH S, V ITFHMHER=

FEEMSOR-Y - TROEEVERSFEARNT—, 0 FHEREE, FTEXFXTRENLOUTTHS CLEERT S, BZt ITREGRBOLENLHES QO(1)

={x|V(xt)s0} #HF,

In short, the TCZ is the cognitive world the present Ego can stay in stably — not a physical place but a region of thoughts, beliefs, emotions

and self-image. A state beyond 8 is felt as “unstable,” and the Ego tries to return.

BT BICTCZIE TRAED Ego PRELTHETESRMER ) THhSH. MEALGBATEEC, BE - 5% - Bff- BCROSE5HEE. RiE 0 2 BA KRBT
IFRRE] LBELoh, EgolITICEA 3 &9 %,



i Basic Math (7) — “Reachable AND Comfortable”

BERHBD — 17142 M2 b kL]

1 keeps only “reachable AND comfortable”
N2 513 Do D&V KITENRT

reachable but uncomfortable

@ X dropped / 5%
BHBIFR
comfortable but unreachable

Y x dropped / 5
[
reachable AND comfortable

) v inTCz) 58
115 52 DL

& “Reachable AND comfortable” ./ T4T1+2 D ik Uy ]

(R(t;xo): “from the start x,, where can | arrive at time t?” — the range h R(t;xo) : TWEDHER o MND. BRIt ICIZEYFTHRBITEZH] EV5E]
actually reachable under the dynamics and control. However EFREE, AP - FEHOFKDS A TREICTEETHHEETHY . EATITHR
comfortable a state is, it is meaningless without a path to it; this set BETHENGZITNIEERSZ . CORED IRRTELHEHE] 2R51E9 5.
draws the line of what can be realized. Qe(t) : TEFZI t ITFIREE Vﬁ"E‘F@?*f VOLTIDIRFEFSREXEZ D] V5]
QO(t): “at time t, where does discomfort V stay at or below the line 6?” E‘;;ﬂ;ﬁffr(b\{:jwﬁzt?fiﬁir;ﬁ;':%“%ﬁlééﬁfgfﬁiéF Lot
_ i . 0 ° »Xo N < L
e N EECBMICEETREEFERY BT, F0TLFREST. RETHH

FRWSFRIIRYZEE Shb,

The intersection N means “AND”: R(t;x,) N QO(t) keeps only states that,
at the same instant, are both reachable and comfortable. Reachable-
but-uncomfortable and comfortable-but-unreachable places are filtered
out.




i Basic Math (8) — Equivalent Form: R N Q6

ERHER — REK : RN Q6

TCZ(XO) = Ue>o ( e%(t; Xo) N Qe(t) )
Qy(0) =1 x| V() =0}

Q A clearer, equivalent form ./ B{E THHh Y 4o Equivalent view: intersect, then union over time
TV RIiEDB5-SHERS % £ D BETEHTS

This form reorganizes the definition into something
far easier to read. In one line: TCZ(x,) collects, over
all times, the cognitive states meeting two
conditions at once — reachable and comfortable.
The recipe is simply: intersect two sets, then sum
over time.

COREEEERBLLICEELELD, —STLAE
TCZ(xo) &1& TTI+2BAT1 & Tt & VBT RS
B-TEAREE. HoWw IBLHEYEDHL-LD, &
HITRZIEEL (CONEEEHTADE. BRITEL
Ehtd] FIOBETHS. '

R(t; Xo)

reachable
T3

Qp(t)

comfortable
RN QB PSP 4 AY

17133 D2 ik L

TCZ(x0)

[\
o

to—ti =t collect over time | B THR®H 3



The Total Comfort Zone Framework (ased on Tomabechi Theorem 1)

UL, = UtZO{x(t) € Rt x0) | Vix(),t) < &) modelec;r gsn;r?ggtfnﬂligrﬁ?o?problem

, — (X)) = arg mln]E f Vi(x(t),t)dt
X
Stability: V(x, t) Risk: a x(t): cogmtlve state; u(t): control input;

V(x, t): cognitive instability / evaluation function
Comfort Zone

Design Lever: u(t)

Ps 9 forallt € [0,T]) >1 '
Vix,t) =0

V : Basic evaluation function (instability cost)
X : Cognitive state

TCZ(x0) = U { x(t) € R(t; Xo) | V(x(£),t) <0}

TCZ(x0) Total Comfort Zone from initial state x,

Z(t; xo) Reachable set at time t starting from x,

V(x(t),t) <0 Evaluation cost below admissible threshold

Copyright © 2026 Hideto Tomabechi

. These slides can be viewed at https://tomabechi.j
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i Basic Math (9) — The Home-and-Travel Picture

ERBEOQ — BENSDIROLR

Like a trip from home: collect reachable & comfortable spots
HEI SO : T THRETLWSNIEFRELBEDH S

———Re e

Qg
______ comfortabley Bl 7 157

!
!
\ Xo home/eyé / :
s /n over time = TCZ(xo)
B> Cs 7 ﬁmﬂ:i\?ﬁ/safe region
s

z 7

@ A trip from home — and what Theorem 1 says .~ HEN L DiRE. BEBINES Z &

Picture a trip from home (x,). At each moment there is a range of places you can be (R); among them, the places whose comfort stays within a
fixed line are the comfortable ones (Q0). The intersection is “places that, at that moment, are reachable and comfortable”; the union is “every
place that will be reachable and comfortable at some point during the trip.” That whole collection is your comfort zone, TCZ(x,).

BE (Xo) MoRICHAIRRZRNENRTIELL, EBRMC LI TWOIBHOEE] (R) AHY. ZOSFDMN—FET A VLUTICIRE SIBRA [REL S
Tl (Q6) THb., HERAE TZOBRBIC. THFTREGIRR . 6 TIROHWEDECHTITHTRETLONBIBREZLBRDI-HLD] . TOBRGSHET
DRIDEE TCZ(x,) TH B,

Back in cognitive terms: TCZ(x,) is the set of all cognitive states that, starting from x, under admissible control, are reachable at some future time
and whose discomfort there stays within the threshold. So the TCZ is not one fixed equilibrium but a roomy region — shaped by the starting point
— where “what can be realized” and “what feels comfortable” coincide. Theorem 1 asserts that the cognitive trajectory under optimal control
ultimately converges into this region.

RHDEEICET L., TCZ(x)) LF—HER X, 5, HFSBHMDE LT, WThHADORKRERICEETSE, LHEZORATONRENHFEMECINE SRR
RBOLBETHD, EHo TCZIREAESAE—ROFEHTELEC, HERICSHELCTRAEDLY, RETESH L] & ML &) AEITSH, &Y HIEELED
THbd, EEL, BERHICHES REOREABRNICCOBEBART 5 EE2FET B,



‘|° §2.6 Theorem 1 Tomabechi Master Theorem — Individual TCZ
Convergence

=R 4 (—]

V B8

[Theorem 1] Individual converges to its TCZ
e Same as §2.5 Main Theorem
e Restated here for theorem-list reference
e Proof: Appendix A.2
[$E 5 §3 TH1) BEEADOBMAA TSI VR EZMBTIEFERE ¢ Ego DREFIHT CHELMEE TCZ (IR ¢ TEIZEZ TH. FHARE V ARL THSBRY . BBEIETD TCZ IZRS

m. =arg min [oT V dt, x*(t) — TCZ(xo)

\'} Evaluation function / SE{fi 8%k

n Ego optimal-control policy / Ego @& 5%
X

Optimal cognitive trajectory / BB R E
I

& Formula Explanation:
Theorem 1 (Tomabechi Main Theorem): under Ego optimal control, every individual converges to its TCZ. This is the basic law o cognitive homeostasis.

T HRO@S . TE:EFORNPEL. BBEHMTICHEVTRHPEE TCZ ISUIGRT 5. ChMRBMRAF RS SADERZATHY . TR I A—SEEATICTHEER TEHAIEL] BRTHS.
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The Total Comfort Zone Framework (ased on Tomabechi Theorem 1)

UL, = UtZO{x(t) € Rt x0) | Vix(),t) < &) modelec;r gsn;r?ggtfnﬂligrﬁ?o?problem

, — (X)) = arg mln]E f Vi(x(t),t)dt
X
Stability: V(x, t) Risk: a x(t): cogmtlve state; u(t): control input;

V(x, t): cognitive instability / evaluation function
Comfort Zone

Design Lever: u(t)

Ps 9 forallt € [0,T]) >1 '
Vix,t) =0

V : Basic evaluation function (instability cost)
X : Cognitive state

TCZ(x0) = U { x(t) € R(t; Xo) | V(x(£),t) <0}

TCZ(x0) Total Comfort Zone from initial state x,

Z(t; xo) Reachable set at time t starting from x,

V(x(t),t) <0 Evaluation cost below admissible threshold

Copyright © 2026 Hideto Tomabechi
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M Visual — The Lyapunov Function V and TCZ Convergence

M g — U777/ BBV & TCZADIK

The Lyapunov function V and convergence to the TCZ — "the mind rolls down to the valley floor"
U777 7BBV ETCZADINR — TRHRBEANGHDES B

(2 The Ego minimizes "total strain"

— rolls down the valley (V always decreases: V'< 0)
@ Ego ' MEEOEE £H/IVL

> 8%2T3 (VIRBTEL :V=0)

(3 Convergence: settles at the valley floor =TCZ
(not by effort, but the automatic result of minimization)
GUE : BE=TCZICBELE<

BhTiRE<. MEOBBRIFES)

(tolerance threshold)
0 (Sr&RAE)

77/ 7E#%= TREDOE,

V(x) :

V(x): the Lyapunov function = "amount of strain"

V<0TEE
Cognitive state x (patterns of thought and behavior)
RHREx (EXA - TBIDNNZ—>)

Copyright © 2026 Hideto Tomabechi. These slides can be viewed at https://tomabechi.jp. All rights reserved. horized Participants Only



M Visual — Theorem 1: Individual TCZ Convergence

M X — eHE1:@EATCZIK

Theorem 1: Individual TCZ Convergence — Wherever You Start, the Mind Settles into the Valley (TCZ) at an Exponential Rate

Cost

...must reach the valley

stardgnywhere...

TCZ = stable region one can settle in

V(t)

fast at first

slower as it nears

Vs-aV-6)

Cognitive state x

Q Reading the Figure (no math needed):

Wherever the ball starts on the terrain of restlessness, it rolls downhill and ends in the basin. The shaded range below 8 isthe TCZ —
states calm enough to rest in. The approach is exponential (right): fast at first, gentle near the bottom. Left alone, a mind returns to its

valley — the foundation of all that follows.

O EORE (XA EFLH)

Time t

: IDOETHOEOHWB TR, ECHLOHRELTIR—ITIREELSY ., BITBEAANMNET ., RR 0 & YTOFWVEEAN TCZ=1+2%&LE1TS

REOEFEY, LHGETEAE MEEM] —BDITSI7DESICBAEES . HISAEIKEEZT 26 NFED, BoTHIFEDIIREKRDAARED. Chh2BHROLETT.

Authorized Participants Only
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] §2.6 Theorem 2 Tomabechi Shared-TCZ Convergence Theorem

EHE2 : EXMAFTCZINR EER

[Theorem 2] Group converges to a Shared-TCZ
e Group 1rc policy
e yij pairwise coupling between agentsi and j
e Sij alignment function
(&S §3 BIE2] EHEAEDUHSMEED D LTOIUR o Vi [SiNZ . EHEMOBEEEEM Sij XD o vij FRT ZL OFEERFRE o £MHIEHED Shared-TCZ ITITRT B

m; = arg min Jo"(V; + Ly, S;)dt, x*(t) — Shared-TCZ

Group T policy / ££H c R A%

Individual evaluation for agent i / {4k i DS {MHEI%K

Alignment function between iandj/ Xk i & j DAY
J Pairwise coupling coefficient /| R7 Z & D#ESHE

Shared-TCZ Group common TCZ /| &£F #&TCZ

@ Formula Explanation:
Theorem 2: under social coupling, a group converges to a common Shared-TCZ. This forms the basis for shared culture, shared values, and collective
stability.

TR oms . TE2EFGHENESOD & THAED Shared-TCZ ITRET 5, hickY, XL - TL—TFH( FIHRPYBRYITERTE S,

Copyright © 2026 Hideto Tomabechi. These slides can be viewed at hitps://tomabechi.jp. All rights reserved. Authorized Participants Only



. §3.3 Theorem 2 — Control Policy

§3.3 BIE2DHMAE

Each subject minimizes its individual evaluation plus its misalignment with others.
o B HKITEAFHE+HE L DFEEER/IMET S

m,=arg min JoT (Vi(xpt) + Z; v;; S;i(x;,X;) ) dt

Optimal control policy of subjecti / Fk | O &F&E H#HH5 %
Individual evaluation function / {& % MRS %k
Misalignment between subjectsiandj /| ¥{ki & j DFRESE

y; >0 Social coupling strength betweeniandj / i & j D LPEESARE
Sum over all subjects j / jIZDWTEF&KICHT-5F
lo Time integral (accumulation) / Bl R1E

@ Formula Explanation:

Each subject i's Ego minimizes not only its own evaluation Vi but also its misalignment Sij with other subjects j. The weightyij encodes influence —
large for family and close colleagues, near zero for strangers.

@ HBXOBS: : £k i D Ego IE. BAOFEER Vi EIHTHEL . ik ] EOFES Sij HBMET B, vi REEEOEHS (R - ELLRERKITX. MSHLARKEEED) .

Copyright © 2026 Hideto Tomabechi. These slides can be viewed at https://tomabechi.jp. All rights reserved. Authorized Participants Only



. §3.3 Theorem 2 — Convergence

§3.3 EEH2D IR

The group necessarily converges to the Shared TCZ.
o £MIIHE TCZ ITHTINET S

X*(t) — TCZmre

x*(t) Optimal trajectory of multiple subjects /| T HORKEHNE

Shared TCZ (common region where all can stably reside) / #}%H TCZ (£ AMNRE L TELNS&EHE
1)

Converges over time / Bl & & H(ZUUER

TCZshared

@ Formula Explanation:

Under yij > 0 the group necessarily converges to the Shared TCZ. This is the mathematical expression of how families, teams, and organizatons form a
shared "culture," "i
T B0 vi>0Dd & TERAKBTHA TCZITIET 5. FiE - F—L - BEMNEME LS Tl TEROL—ILI TEREEE EBRELTO L TAE RAOREMERE.,
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M Visual — Theorem 2: Shared-TCZ Convergence

M Ef2 — £¥H2:Shared-TCZILE

Theorem 2: Shared-TCZ Convergence — Two Coupled Individuals Settle onto the "Shared Valley" on the Agreement Line

-

initially apart -
agreement line x1 = %2
-

-~
State xz of subject 2
-
P
-

coupling y pulls the two -
toward the shareg vatley.

-
B ®
-
-
-

State x1 of subject 1

Q Reading the Figure (no math needed):

One axis is your mind, the other your partner's. The dashed diagonal is the agreement line, where the two minds match. With real
coupling y at work, trajectories from scattered starts are drawn to that line and settle together in the orange shared valley on it — how
couples, teams and mentors come to share one home.

7 EORES (MANEFLA~N)  EEAHLE 1=, HESHEFEODORE. BOOER(E (ZAOBRH—HT 5] AERTY . R<HADYES (BEay @) &, E5E50
HERNLEHTH, ZXOHEIEBRASIZHFELN, REDFTLUOOD THEOH] T—HICELBEET., X - F—L - BN —D2OBFSH £/ OLHEATT,
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‘]* §2.6 Theorem 3 Tomabechi Abstract Shared-TCZ Convergence
Theorem

[Theorem 3] Multi-agent systems converge to LUB via abstraction
e TrC policy with abstraction attractor
e A(x) is abstraction-attraction function
e A(x) =0< @(x) =LUB
(& E 63 EE3] BR3INITK YK LUB ITHE ShD o Al [TERF | OERHSINEB o 9i(xi) = L* = LUB(Wy,...,Wn) TAi =00 ERDEDHFENBRDIEDBEISHKESHD

m; = arg min E[T(V; + Ziy; Sy + nAMX))dt, x*(t) > LUB(W1,...,Wy)

. with abstraction attractor / IR 5| HZ &L e HIFAE
n>0 Abstraction attraction strength / & i DR 3| H

A(x) Abstraction attraction function / #1& 51 H D& B

@(x) Abstraction map /| &R/MEFR (R OTER)

LUB Least upper bound (lattice top) / /N ER (RDTER)

@ Formula Explanation:

Theorem 3: the higher one climbs the abstraction hierarchy, the more the cognitive worlds of many agents integrate into the LUB (least upper bound).
This is the mathematical description of "higher-order integration” and "collective consciousness."

T HAOBS : TEIMEBELELANIEE, SHOTROBAERE LUBE/IER)HEShD. chat [BROME] THREEHR) OXFMERTHS.
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!]* §3.4 Theorem 3 (Higher-Purpose Integration)

§3.4 FH#E3 (Higher-Purpose #t&)

[Theorem 3] Formal Statement / [F¥3] XKW EH

Under the control problem augmented with the abstraction-level potential A(x), the optimal trajectory x*(t) converges to
LUB(W1, ..., WN).

s HMIRERTUIYILAX) ZMA-FHEBENCS & T, REHIE x*(t) (X LUB(WI1, ..., WN) [CZIXET 3,

x*(t) — LUB(Wj, ..., Wy)

Q Commentary — Theorem 3 (Abstract Shared-TCZ Convergence):

Intuition: adding the abstraction-level potential ni A(xi), the system converges to the LUB (Least Upper Bound).
Consequence: higher-order leadership is precisely the high-abstraction integration that guides an organization toward
the LUB.

Q@S HE: MRERTOIOYINiAX)EMZZE. YATAIZLUB (BRDLER) ICIET . Bl : BRU—F—2y T L, A
ZR/NMLEFR (LUB) ~ELL BHEMRETH 5.

For the full derivation, proof, and implementation, see the separate technical papers. / F£#i%: %=X ERf - ;L8 - =X FREDHINRC 2SR,
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M Visual — Theorem 3: Abstract LUB Convergence

BHf# — FE3 : HRLUBIUK [HMENSEFLEMEAN]

FE3 I HMRLUBIGE — —BIORz L2 . 2EBOXLAEIT—o0EEEMNICEL

FBD Tl Alt) &
Ei=co G R cAm PN

HED L B L

HuglenXL

HIBT-DOHER

TOETIEVEL (R) 1%3 > LOBIECREVEVLEZS

BFRE t

@ Reading the Figure (no math needed) / BEID#EEH :

At the bottom sit “my world”, “your world”, “their world” — a level where discrepancies (red double-arrows) remain. One step up in
abstraction binds them under a common higher view; one more step reaches the smallest shared purpose (LUB) that contains everyone.
As the graph on the right shows, each person’s discrepancy decays exponentially to zero over time. This is the mathematics of a
scattered group coming to hold a single purpose.

—&TICE TFAOER] HE-DHEF] MRSOHR] BLSEL (FUOEEE) NERIBRTY, —BiMRE LS EHBEOLEBT bh, £ 5—BLED
géﬁ FEOR/NMOEEBM LUB) ICEEFET. E0JZ70LEY. EEOXUITEHE L L SHICHERMIZEO~N, NSNS GEEAN—DOEWEFEOHFET
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. §3.4 Theorem 3 — Control Policy

§3.4 EE3IDOHMAE

Adding the abstraction potential, the trajectory converges to the LUB.
e MRRTUIYILEMZSE LUB ICIRET B

M. = arg min JoT ( Vit 27 Syt A(y) ) dt

“ Optimal control policy of subjecti / & i DB BEHIES %
Abstraction-level potential /| IR ERT > v IL
Weight on abstraction level /| IR E~DE#

Vi, Sij, Yij Same meaning as in Theorem 2 / E¥E2 & [F CEBK

@ Formula Explanation:
To the Theorem 2 equation we add the "attraction toward abstraction” ni A(xi). It represents a subject's tendency to integrate its own cognition at a
higher level — e.g., moving from a clash of opinions toward the higher viewpoint of "what is the common problem?"

MR oM . TE20RIC THREADSIH] ni Axi) £8M. TRNESOBAEEYBRICHE LES T2 ERERT. §l: BROMINS MHREOMBEREN LS BLERAN,
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. §3.4 Theorem 3 — Convergence

§3.4 EE3DULK

Through abstraction attraction, the group is integrated into the LUB.
o HEESINICKYKHIXLUB ITESh S

x*(t) — LUB(W,, ..., W,)

Optimal trajectory of the group / £E D HEHE

LUB

Least Upper Bound / &/M L5 (Least Upper Bound)
Each subject's cognitive world / £ @#DBAMHR

@ Formula Explanation:

The LUB is the smallest abstract region containing all subjects. In Theorem2 convergence was to "the part common to all" (intersection); in Theorem 3
it is to "the higher-order unifying point containing all" (LUB). Compromise vs. co-creation.

?ﬁﬁw%ﬁ%: LUB [ZTRTHOXFEZEETHIREMPSVERER, BE2TE 2BICHETIH21  (XF) (TUGR LA, BE3TIR 1282883 55R0H—KR]1 (LUB) ITIERT 5,
=43 vs HEl,
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. §4.1 Low-Order Shared TCZ — Intersection Type

§4.1 ER#H TCZ — REH

The region where every subject's TCZ overlaps — the set intersection, i.e. the greatest lower bound (GLB).
e 2XARD TCZHAELRYES HEMNS (EESR) =8 2REFICBITHHEKXTH (GLB)

T C Zlow-shared = n ; T C Zl

Individual TCZ of subjecti / {& i O] TCZ
Greatest Lower Bound — the common part shared by all /| XK TH — £BICHET H85
TCZlow-shared Low-order shared TCZ / {ER#H TCZ

@ Formula Explanation:

Overlay all subjects' individual TCZs and extract the common part. The more subjects there are, the smaller the intersectionN becomes. Its essence is
"compromise."

T HRAO@S . 2THOMERN TCZETRTELADETRETIHSENY KT R, HEABR BT E N XWITE, XHE TRHI TH 2,
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. §4.1 High-Order Shared TCZ — LUB Type

§4.1 HR#*H TCZ —LUB &

The smallest higher-order integration point that contains all positions.
e RUZZATTHARLINESVERDOHEER

TCZvzwswst = LUB(Wy, ..., W)

Cognitive worlds of subjects 1toN / £{& 1 ~ N QMR
Least Upper Bound — smallest integration point containing all /| J/MNER — 2B ZAET 3R/IDH
A

[= 1 53

TCZhigh-shared High-order shared TCZ | R #H TCZ

@ Formula Explanation:
The minimal abstract concept that "contains™ everything without erasing individual positions. It grows richer with diversityrather than shrinking — the
difference between an alliance through a common enemy (intersection) and an alliance through shared aspiration (LUB).

CTHAOBS : BADIBEELESCELHCTRTE [A8] THRMBOHSES, SHMELLLICENMBYNSAELEL, HAORICKIARE (X£) &, £HOFICLZEE
(LUB) DER.
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M Visual — Theorem 3: LUB Convergence

(LUB=&/ML5)

Theorem 3: Abstract LUB Convergence — Raising Abstraction by One Step Erases the Gap and Reaches a Shared Higher Goal

w

shared abstraction on the LUB

[ LUB ]
/\

[ higher concept 1 ] [ higher concept 2 ]

Gap between S

[ my world ] [ your world ] [ their world ]

different at the lower level = unified at a higher one

@ Reading the Figure (no math needed):

the gaps decay exponentially to zero

Time t

At the bottom sit my world, your world, their world — the floor where disagreement (red arrows) remains. One step up in abstraction groups them under
shared views; one more reaches the smallest purpose containing everyone, the LUB. As the right graph shows, each person's gapdecays exponentially

to zero — the mathematics of a scattered group acquiring one purpose.

U EOMRS BRSEFLEA)  —BTICE TROHR] [HEEOHR] MESOHR] —BEL GUEXH) AEIBRTT, —BMSEELHBEO LTSN, $5—KE5L2R
ZETRNOHAFAY (LUB) [CEEFT. BEOTS70EEY., FEOXUIEERHE & BICHERMICEON, NSNSEEAN—DOBHNERFOBFTY .
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M Visual — Connection of Theorems 1—2—3: Valley, Shared Valley,

High Valley

M EfE — EFE12-30ER : & - FALDA -

Connection of Theorems 1-2-3: Individual Valley - Shared Valley - Higher Valley (LUB)

@ Theorem 1: Individual Valley 2 Theorem 2: Shared Valley 3 Theorem 3: Higher Valley (LUB)

The cognitive state converges
to the present stable region

Coupling integrates thé two

Distinct worlds integrate into
valleys into ane,

a higher-order meaning

+YS + nA

¥y (empathic coupligh)

TCZ Shared-TCZ LUB (higher valley)

* Rising abstraction (a deeper valley in the potential-V landscape)

o Figure explanation (for those uneasy with formulas):

Theorem 1: "a single mind returns to its own valley (status quo)." Theorem 2: two valleys linked by the empathy tie yS mergeinto one "shared valley." Theorem 3: separate
worlds are lifted by abstraction attraction nA and integrate into a highermeaning valley (LUB). All formulas keep the same form; merely adding a term to V extends from
individual — group — higher order.

Note: the LUB of Theorem 3 is integration "upward"” on the abstraction axis, but in the cognitivepotential V landscape it appears as the deepest stable point = a valley, so it
is drawn as a valley here.

U EOFH ERNEFEAN) - FEUE T0EYOLIZESOS BER) 1SR3) . TERIFEROR vS TRIZN:EZADAHN—20 [HALOR | ISE&RTEHC &, TEIIIH 2 ORI K57 nA THE EFSh, &

YEWEBRDS (LUB) ICHiEEhd e, RITRTRALKDEE, VICEZRTEITT—A > £l > BRAENS, XEEID LUB IZHREQOHMTIX TE) ~OHEEMN, BART OO vLV Ol CIRLRVRER
=BLLTHEND=H, FEITIIATHLTINS,
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. §2A Formal Theory of Altruism — Overview

£ §2A Flfhtt DRz HKAOER — BER

(d. §2A Formal Theory of Altruism

Theorems 1-3 established that cognitive homeostasis drives individuals toward TCZs and groups
toward Shared-TCZs. A critical open question: why do humans extend their concern to others beyond
narrow self-interest? This section provides the mathematical answer.

e Altruism is formalized as a control bias toward higher abstraction a, in which the Self selects
trajectories that stabilize the shared TCZ across distant and diverse subjects.

e From an evolutionary perspective, the abstraction level ai itself becomes a target of natural selection
— not a fixed personality trait but a selectable parameter.

e This resolves a long-standing puzzle in evolutionary theory: cooperation, moral systems, and
abstract altruism are not anomalies opposed to evolution. They are its predicted outputs.

(A §2A FliEDHXMER B ~3LBMAA TR E VRAMBEAETCZA, TIN—TEXBTCZIAPENT S " & EHeL L=, RDMLEER

fRRERE : GEARIFROECHEZBA THEANORBDEIRT 500 ? AHIEBENE A ZRMT 5, o At [ElREa~OHIHEH
NATR] ELTHERIEESN S, Self EEEMITEL BB EFXRICH- > THETCZZRELT PMEERINT 5, o ELRHBRN S,
REKFAZE DL DA BRBROMR &G EH5—EERSNEBRHETEG <. BIRAIEG/A5A =2, o ChITKYELROREDH#HE
RSN @ - BEGR - HEORMEEELEICRT IRETEEN. EALTELEDOFRESHIENTHS,

Altruism = Ascent to Higher Abstraction in the Cognitive Lattice




. §2A.1 Abstraction Level Parameter ai;

b §2A1 HREEKE/SA—4 ai

§2A.1 — The Abstraction Level Parameter ai
The abstraction level ai € [0, ©) measures how broadly subject i's evaluation function extends its
"concern radius™” across cognitive space:

§2A.1 — HIREKEE/NS A —4 o MREKE ai € [0,°) [FEFIDFFTHBIARERMZEFMAT ENEIFIES TBIDLFE] 2HRTIMERS

Shared TCZ stability : Si(x; o;) = X wij(oi) d(Xi, X;) ~ HETCZREE : Si(x; o) = Zi# wi(oi) d(xi, X))

e Low q; (= 0): concern limited to self — classical self-interested agent (low-a TCZ)

e Medium ai: concern extends to immediate family and close associates

e High ai (— «): concern extends to all subjects regardless of distance — pure altruism, LUB-
convergent

The Selfish Gene hypothesis (Dawkins 1976) captures only the low-a; limit — a valid approximation
but an incomplete description of the full evolutionary system.

o Eai (=0) : BEDHADEAL—EHRHBECHEI—C TV b (EaTCZ) o hiEEai : BLARKEEL LM ETHR ¢ Fai
(—) : FEEICEARLGEIRTOERZEZFEH CHE—EEMFIMEER. LUBIR FISKEEFRS (F—F22X1976) ([X{EatBfR
DHERATVNS3—AMDELEATLTELCRDORER E L TRFAEE,
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. §82A.3 Evolutionary Fitness Fi— aiis Selectable

b §2A.3 EACHIEM B Fi — ail352E4RATRE

§2A.3 — Evolutionary Fitness Functional F;

Natural selection acts on ai. Define evolutionary fitness as:
§2A.3 — ELRYEG BN B Fi BARIRFalTEAT S, EIEMBEGEZRDKLSICERT S :

Fi= J.oT [ —Vi+ Bi - Share(x, o) +7vi - Gi(t) | dt

Negative instability: individual stability reward /| &8O FREH : BAREIED B
Sharing benefit: evolutionary advantage from cooperation / & §I2& : i hH 5 DEL HELTE
Yi - Gi(t) Group survival benefit: collective fitness component / RE & FF4F : £ IEERE S

o;* = arg max Fi(o;) — Higher a; is evolutionarily optimal ./ o* = arg max Fi(a)) — B o LM HE

When cooperation and group survival benefits outweigh individual costs, selection drives ai upward.
Altruism is not irrational — it is the optimal solution under a broader evaluative domain.

1%73 ERAEFOMENBEAIR FELEEIS EZE, BiREaZ LAICEEST 5, MERFSETITD—& Y EVFHEEED S & TORER T
2o
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© §2B Lattice Dual Structure Overview

© §2B RMxidE — HiER

& §2B Lattice Dual Structure: TCZlow and TCZhigh

Shared stability appears in two structurally distinct forms:

e Lower-order Shared-TCZ (TCZlow-shared) — formed by set intersection N: the minimal
region that all members can simultaneously inhabit.

e Higher-order Shared-TCZ (TCZhigh-shared) — formed by lattice LUB Vv: the minimal high-
abstraction region that subsumes all individual worlds without erasing them.

The two modes are not merely different scales. They are structurally opposite in behavior:
> Lower-order shrinks with diversity. Higher-order grows richer with diversity.

This is the Duality Principle of the Tomabechi Cognitive Physics framework.

§2B M1 : TCZlow &£ TCZhigh £ FREMTHEEMICRL 2200 HBKXTEHRND : o THHH
TCZ (TCZlow-shared) — &£ ADHBEHL NICKYBE : TRTD A UN—IEKICEETES&/IHE
8, o ERIFXHTCZ (TCZhigh-shared) —FEDLUBV IZX YR : TRTHOEAMREHET R L
B BETIRNOEHZEESE., 200 E—FIELZIZRBOETIEEL, IR VHEEMNICE KX
TH5: P THRIEIBFEEELELICTHWNT S5, LAEEFBHEELELICENNTGED, LB XRMBEMNYEE
7 I/—A'7—70)713'fﬂ§ﬂ’5‘ &60
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k. §2B.1 TCZow and TCZhieh — Formal Definitions

. §2B.1 TCZlow& TCZhigh — K ES

§2B.1 — Formal Definitions
§2B.1 — KXW EER

Tczlow-shared - ni=1N TCZi

The lower TCZ is the intersection of all individual TCZs — what everyone already agrees on. It is the greatest common factor of
the group. Safe but fragile: grows smaller as diversity increases.
THRTCZITTRTOEATCZORERHI—=LBENITTICABL TS L, TI—TORKAHE. KLLMD : SHEUELET (SONTRINT 5.

TCZzhigh-shared = ) YB(TCZy, ..., TCZ,)

The higher TCZ is the Least Upper Bound in the subsumption lattice — the minimal sufficient abstraction that contains all positions
without erasing them. Grows richer as diversity increases. This is the target of higher-order leadership.
FETCZRAERITEFERMER—TASEZHETEILACEROL a vEETRNOTHUHRE, SHREMETITOATENMNILDZ, ChHERIV—F—2 v JOBET
Hbd.

Abstraction T < Information | < Entropy | ./ #%E < 1§88 @ T>rAE—]
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Part I" /7 AR

Symbolic Culture & Evolution

RKECULER &AL

From Theorems 1-2-3 directly to the Tomabechi Symbolic Culture Generation

Theorem and the Tomabechi Evolution Theorem — the minimal chain
TH1 - 23505 ERMWFETLERTEE - TXbELLTE ~ — EEOR/EHE




. §27A.2 Symbolic Culture Fitness Functional §(C)

b §27A.2 SECTILERE RRI% S(C)

§27A.2 — Symbolic Culture Fitness Functional $(C)
A cultural form C (art, music, literature, ritual, religion, moral narrative) is evolutionarily selected when it
scores positively on S:

§27A.2 — FECULEE A% S(C) XIEREC (=1l - B - X% - @4l - R - EEMEY) ISTEDRAIA7Z2EET 5L SHLLMITER S
ha:

S(C) = a-Lift(C) + b-Presence(C) + ¢:Shared(C) + d-Transmission(C) — e-Cost(C) — f-Frag(C)

- Elevates cognition toward a higher LUB — genuine abstraction ascent / %1% & Y B UL\LUBABIE LIT5—EDOHE

Lift(C) ELS

Presence(C) Makes high-abstraction LUB world feel vivid and real / S RELUBHR X ZILICEL T €S
Shared(C) Enables multiple individuals to inhabit the high-LUB world simultaneously / #8OE AL ELUBHRZRKICBETE 5L 5(C

Transmission(C) i’%\smits the high-abstraction shared world across generations /| BHIZEXAHAFZHREBZ TEE
—Cost(C) Cognitive / social / material cost of maintaining the cultural form/ Xt EZ#FT 2-ODOEZHNN - LM - MEWaI X +

~Frag(C) Degree of internal inconsistency that undermines shared stability / B &EYE 21874 5 ABFEEDE
;3
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* §20 Tomabechi Symbolic Culture Generation Theorem Tomabechi

Symbolic Culture Generation Theorem (Overview)
R SRR ()

What is Symbolic Culture

e Tomabechi Symbolic Culture Generation Theorem is the evolutionary completion of this time theory

e Theorem 3 showed that a group converges onto the shared higher goal of the LUB

e Tomabechi Symbolic Culture Generation Theorem shows that humanity can evolve the capacity to inhabit those

higher LUB-TCZs

Three capacities evolution selects

e Altruism widens the scope of inclusion (a)

e Presence makes abstract futures feel real (p)

e Transmission: law, myth, scripture preserve Shared-High-TCZ across generations

Unified numbering of the Tomabechi Framework

e Tomabechi Symbolic Culture Generation Theorem + Evolution Theorem: symbolic culture and evolutionary
selection

e Tomabechi Symbolic Culture Generation Theorem: placed after these — the evolution theorem

e Evolution selects the capacity itself to live from the higher future-origin LUB

FHUEE TR 0 REIUELIEM - FR - XF - FH - B - ME- X - PWELEOBRTHS ¢ SEVNEHIREMNICEL VT TRAEZENMIL—
UFIIZESNEIDENDD ¢ FELIEHEDIERZHE - FTiE - HRBGETRELEIERALRT IEETH S KEUENERT 33 0DHEEe RA S

{L:9EE - 4G - THAMFHNERZREEMNIC TRZS1E] 75 ¢ UTILAELL - HBE - REAEBNHMFIHRAE (FHIHR] (TEZD o &I E - #HIEE-
A EBZ T Shared-High-TCZ #BRFET2 EXMTIL—LT—HITHORE TSI+ e FHILUBZEZ R25 -BLoh3d] 1OICTIEEEZEZ S« B
ZOBENL L THEEREHASHICEE - BTELT S ¢ SHROLUBIT—IL (FHE3) [THEMBHKEEZ, EXb#ELLTEEHL)AEBELT S
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~ §20.1 Variables of Symbolic Culture — Detailed Explanation

£ §201 REEDOEH — MR

Evolutionary variables

e ai: abstraction / inclusion scope (how much of others one includes as self)
e pi: presence-generation ability (capacity to feel the future as real)

e oi: symbolic-culture ability (power of art, music, story, religion)

Direction of evolution

e Evolution moves to maximize these three variables (a, p, o)

e Lowa - low p - low o are not stable evolutionary optima

e Evolution selects altruism, presence, and symbolic culture

HEILER o C:REULX — =1l - FE - 3XF - B4l - #5E - R¥ - X - WEL L o oi: RETSULEREES
— X - Rt - KE i BEORBZEEVHT N o piRIGREMEN — HREREZ) FIICBRLSELI N E
EAEMNSFHR o Chio3EH (o, p, 0) EZRAIET HFRIZELHNEIC o Ea- {Ep - E o XFRENGEL
HIBGER TIXEL o HELIIRIME - BRIBR - RBOUELZRIRT S
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!]* §20 Tomabechi Symbolic Culture Generation Theorem — Central
Formula

Y™ = arg min fo' P, (x(t),t) dt = oV /95 <0
Psi=Pi+ A Sym;, va,i =V =K P, @

A symbolic-cultural form: art, music, literature, ritual, myth, religion, law, namative. / @ #3xEf KX, =, FH. X2, &X. #5F. 2%, & BELLE.
Symbolic-culture generation capacity of subject/lineage i. | £ - %#t - £H | O REWSTILEFEE A,

Presence-generation capacity. / BRI £ B .

Abstraction level or inclusive scope. / IR -3 @IEHEE,

Function making a high-abstraction world sharable, storable, transmissible. | Bl&R R E#H - £7F - HAMGERTREIZT 3R EOTLEE.
Positive coefficient of symbolic amplification of presence. | REEAEEIRR EIEET 52 EDOFRE.

Presence after symbolic-cultural amplification. /| R 1bI< & 3 BiE& D BIHR,

Effective potential with symbolic presence included. /| &M EBBR Z A RAALERRT v ib,

Valence: positive for approach, negative for avoidance. / {iEfF &, BH5E L1=LMBSIXIE, EREELTE= LVESIFA,

& Reading the formula: [Core idea] Symbolic culture C amplifies the presence of high-abstraction worlds. When Qi>0, raising symbolic-culture
capacity o lowers the effective potential Vo, turning that higher world into a "livable reality” shared, remembered, and tramssmitted across
individuals and generations.

Egi@ﬂﬁ : [BAO D] SEXE C FHHAR HAOHEBR ZIET D, HEFE QS0 0L E, KRELER N o MDD FEEMRT Vv L Vo ATFRY ., TOMKIFA [EHIREI L4o> THEAM - HRMTRE - BE - @ES
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M Visual — Tomabechi Symbolic Culture Generation Theorem:
Symbolic Culture Generation

M B2 — & K SEE 4 A R 4R

Symbolic Culture Generation — Art, Music, Myth, Ritual, Law Lift Presence and Deepen the Valley

BELER — F67 - T - W6 - Al - BVERIBRERS L. 82303

higher world (ideal/god/nation/future) felt as real

BRER (BX - -

- &E) HUTILIBLSHhS

symbolic lift
base pr¢sence P;

A Sym;
REHU T +

Art
il

Music Myth | story Ritual

Law / norm
-] EE MR

L & R

Q Reading the Figure (no math needed):

Ideals, gods, nations, futures — higher abstract worlds are too distant to feel real on their own. Symbols — art, music, myth, ritual, law —

are ladders: they stack a lift (orange) on bare presence (navy) until the higher world crosses the line where it feels real. Humanity
invariably produces symbolic culture because this lift is what deepens those valleys
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M 520.1 Step Reading — In Seven Stages

W 5201 AT v THME — TRE TR

Symbolic culture turns a high-abstraction world that is still only a "concept” into a "livable reality.” Read the flow in seven stages:
(1) A high-abstraction world that is not yet real (the conceptual/ideal stage)
(2) Introduce symbolic forms C — songs, stories, ritual, religion
(3) The symbol function Sym makes it perceivable, memorable, and shareable
@ The presence P, of that world rises
(5 If the value sign Q is positive, higher presence lowers the effective potential
(&) The Ego naturally approaches the high-abstraction world and can dwell there
(7) Symbolic culture preserves presence and stabilizes the shared high-level TCZ across generations
KECEIX, £ THR] TLALRVEBRERE MEHIHRE] ITEZ D, TOFAETRETHED : @ FEYZLTRVEBRERSHD (B - BEOBRE) @ & -MiE- &1l - REG L g4k c
AT D QD KU Sym HTh EHFATHE - FREATEE - 3HAEEICT S @ ZOHAOERSE Po N EAS G MERFS Q NELS. BHBABVDEEEHNRTY Y v WA THS © Ego IEEmRER~ER
ISHSEL. FIITEAPT<ED 7)) SECULABRBRERTL. #FSEERTCZ 2 HREBATRELT S
Seven Steps by Which Symbolic Culture Turns a “Concept” into an “Inhabitable Reality”

KWL B2 & TEHIRR AEXZE20ZATvT

(1)  High-abstraction world (@)  Introduce symbols C (3)  Make perceptible (Sym) @) Presence P, rises

iR Kz C OWA HIHFTRE(E (Sym) EiBR P, OLR

Potential falls (Q>0) IE“ Ego approaches - dwells '7 Transmit across generations

A7 v IUET (Q>0) Ego H'EGE - B HAMTEE
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® 5§20 Tomabechi Symbolic Culture Generation Theorem — Plain

Explanation
® 520 ERMEMILLERTEIE — F 3 LR

Limits of the traditional view

e Art, music, religion have been seen as "evolutionary surplus” or "decoration"
e Why they evolved could not be explained

Claim of this paper

e They are not redundant by-products

e They are symbolic-cultural devices with a definite function

e Function: converting high-abstraction LUB into shared presence
Peace as well

e Peace as a future is insufficient as a mere concept

e It must feel real to the collective

e Art - music - story - religion are the devices for this

ERBRADORR ¢ FELNEET, REMICELVETTIEIAEZENMM WD o TREVZLICTABETIAELELLELD — FD=HDE
ENREXE KBED4ODEE o BEEHFRIFEZZWRIET D ¢ ZMRALVLDZERZISLIICT S ¢ BHRLUB ZH AR
IBRERAEEY SHEE THNLREKR e TMEVSIKED, BICHEBE LTHEAETHETTEF 57 0o LHICE>TYTFTLIZRLLND
BENSHD o =il - BX - UiE - REBZDEHOEKETHD
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T §21 Tomabechi Evolution Theorem Tomabechi Evolution Theorem

(Overview)
AL TR )

Position of Tomabechi Evolution Theorem

e Tomabechi Evolution Theorem is the evolutionary completion of Tomabechi Future-Origin Time Theory
e Theorem 3 showed that a group shares the higher goal of the LUB and converges onto an abstract
shared TCZ

e Tomabechi Evolution Theorem shows that humanity can evolve the capacity to inhabit those higher LUB-
TCZs

Three capacities evolution selects

e Altruism widens the scope of inclusion (a)

e Presence makes abstract futures feel real (p)

e Symbolic culture transmits that reality across people and generations (o)

Unified numbering of the Tomabechi Framework

e Theorems 1-3: Stable convergence, sharing, and abstraction (LUB) of cognition

e Tomabechi Evolution Theorem: placed after these — the evolution theorem

e Evolution selects the capacity itself to live from the higher future-origin LUB

ERDEEFEDOMED (T o FHRMAELTFEIL, EXMERARABHEEROELROTHETHS ¢ FE3L, KRENLUBOERIT—ILEZXEFLER
BB TCZARKYT S EERLT- o ERMBELFERL, AENREDOFERLUB-TCZ ITEL-ODRENEZHELSES S LEFRT ELLIRIRT 53D
DEES o FlERXTEEEZLEIT H(a) o BRIBBRITHRHUKREZ YT IVIZT SH(p) e FRXLFIZDVTIT 1 ZAREHREZBA TEET $(0) XK
WIL—LT—I DFE—FES ¢ TEI~IRAMNDKTEIR - #£F - R (LUB) o HXMELTEE:ZTORICEMNSELTEE ¢ ELE. BROK
RERLUBMNSEZEIRANEDELDEERT S
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" §21.1 Variables of the Evolutionary Extension

= §21.1 HEILILIRD E

Evolutionary variables

e ai: abstraction / inclusion scope (how much of others one includes as self)
e pi: presence-generation ability (capacity to feel the future as real)

e oi: symbolic-culture ability (power of art, music, story, religion)

Direction of evolution

e Evolution moves to maximize these three variables (a, p, o)

e Lowa - low p - low o are not stable evolutionary optima

e Evolution selects altruism, presence, and symbolic culture

ELER o oi: IRE /| REEHR(ECETTHRZERICEODD) 0 pi:FRIEREMBN(REZ) ZILICRLS
A1) o Ci:RBSUELREN(=EAT - FE - WEE - RBDN) EEAMMNSHM ¢ Chio3ZEH (0, p, 0) ZERAIET
SFRAIEIAENC o Ea- 1K p - o FRENTELMSERTIIEL o HELIXFMIE - FRIHE - REY
XIEZERRT S
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]* §21.2 Extended Evolutionary Fitness Functional

15 §21.2 HhoREALE I R

[Tomabechi Evolution Theorem] Evolutionary fitness functional
e Four positive benefits: Share, G, Pres, Sym
e Cost: Ci (maintenance of abstraction, presence, symbolic culture)
e Maximize evolutionary variables (a, p, o)
[Eig b TR] ELEEEOFEE o 4DDIEDMFIZE:Share, G, Pres, Sym e I X F:Ci(fiS{L - BBIERE - SBCULDHEF) o FEILTH (o, p, 0) THKIE

Fi(03,p5,67) = Jo™[ —V; + B;Share(a) + v;G;(a) + wPres;(p,0) + ©;Sym(,p,a) — Ci(a,p,0) ] dt

Evolutionary fitness functional of agent/lineage i / £{k/Z#t | DELE GEERNE

Evolutionary variables (abstraction, presence, symbolic ability) / #{LZ BGHRE - ERIRR - REEE H)

Minus individual-evaluation cost / {E#&FEEIR FDT4AF R

Sharing benefit (a-dependent, weight B;) / 8 F| & (atkEE. HE Bi)

Group-survival benefit (a-dependent, weight v;) / SRH & FER & (oRTE. FE vi)

Presence benefit (p,a-dependent, weight ;) / BB 73 (o afk?E. HRE ni)

Symbolic-culture benefit (o,p,a-dependent, weight w;) / &Ll (0,p,0lkTE. HB wi)

Maintenance cost (a,p,0-dependent) of abstraction - presence - symbolic culture / IRt * EIHE « KREXLOHERE I X F(a,p,0KHE)
Evolutionary optimum (a*, p*, o*) / E{LHI B A (a*, p*, %)

- < [

Q Formula Explanation:
[Heart] Evolution does not only reduce individual suffering (-Vi); it simultaneously maximizes the four benefits of sharing, group survival, presence, and symbolic culture. Where marginal benefits
exceed costs, evolutionraises a - p - o

T ytoms: B0 iEﬂ.’.ltﬁ(*ﬂ)%ﬁ(—Vi.)’éﬁ%‘é‘f:‘ﬁ't‘lit( . S - MEEE - RS - RBCUED4OOFEEHFFFICTRKRILY 5, BRAEEATR & LA ST T, #ElXa-p -0 ZLERSHS,
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M Visual — §21.2 Evolutionary Fitness Functional

M EfE — §21.2 b BB R EEH

§21.2 Evolutionary Fitness Functional — Fitness F = "Income-Cost Statement" of Four Benefits Minus Cost

time integral [ ... dt, cnnteﬂfg F = (four benefits) = (cost)

shared benefit group selection presence benefit symbolic culture eval. potential cost —
B-Share Y6 pePres wSym ~ ness

Q Reading the Figure (no math needed):
Fitness F is a balance sheet: stack the four benefits — sharing, group survival, presence, symbolic culture — then subtract the
potential and the upkeep costs. What remains is F. As long as the balance is positive, lineages with high abstraction, presence and

symbols win.

Q ROBH BAISEFLAA) : BICEF (X XK T, £EHE - £HEE - E’uﬁiﬁﬁ %ﬁ&)‘(1b0)400)*']ﬁ§?*ﬁilﬁ &

fliRT > wILEMFEIR h’é%b?;lb\f: YMNF, COIRZMNETHARY  FLVHRE - 515 REAZEEFORFENERICLEY
All r|hts reserved. Authorized Participants Only

Copyright © 2026 Hideto Tomabechi. These slides can be viewed at htts.//tomabechl.'.



!]* §21.2 Marginal Benefit Conditions

- §21.2 RFAFBmEH

[Conditions] Marginal benefits of a, p, o exceed their marginal costs
e Three inequalities hold simultaneously
e Within the relevant adaptive region
e Then (a, p, 0) rise evolutionarily
[5#] HRE - BRIBRE - KECULDOBRFFIEA IR FELES o 3DOFERAFFHIRLIL o BET HBEGHEEICSVTHILe ZDEZE (0, p, 0) (TEIMICTERT S

BoShare/da + voG/oa > 0C/da, pnoPres/op > 0C/op, ®@0Sym/dc > 0C/do

JdShare/da Increase rate of sharing benefit when arises | IR EZ LIF/-L D HFRBEDOHEME
dG/oa Increase rate of group-survival benefit when a rises /| iR E#x EIFf- L ZNEMAEFEFBEDOEME
oPres/op Increase rate of presence benefit when p rises / Egif BREh % E(F1- & EDF| E1gNE
dSym/do Increase rate of symbolic-culture benefit when o rises | R#REh % EIF1- & ZDOFIIE N
dCloa, p, O Costincreaserates | L #HZ= LIT-LEZDa X FENE
Marginal benefit exceeds marginal cost/ [BRFIZEMNAR FE LRAISC &

& Formula Explanation:
[Implication] Where the three conditions hold, low a - low p - low o are not stable evolutionary optima, and evolution selects altruism, presence, and symbolic culture.
T MRORY: [RE] 3EHLSRIT ZMETIE. £ a- Ep- € o FRENSELNBRESTER <. #IGFRYE - BISS - RAXLERRT 5.
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M Visual — §21.2 The Marginal-Benefit Conditions

M EfE —s21.2 BRAIEEH

§21.2 Marginal-Benefit Condition — for All Three Variables, If "a Bit More Benefit" Exceeds Cost, Evolution Increases It

a (abstraction)

B-dShare/do + ..

benefit

cost

p (presence ability)

p-dPres/dp

benefit

cost

o (symbolic ability)

benefit

w-dSym/do

cost

Q Reading the Figure (no math needed):

The same picture as marginal benefit vs. marginal cost in economics. For each of a, p and o, wherever the benefit of a little more
(green) exceeds its cost (red), that variable keeps rising evolutionarily. Tomabechi Evolution Theorem requires all three to hold at

once.
O BEDRSE MANEFLAN)  fFREO BRASSERIR M ERALETY., fRE o BERERN p - FBH o DFRFAT, T£54L
BOL-EEDFE] (B AN MNEPTIRE (F) 2LEISEETE. TOERFELCMHICER LETET ., 3SDRKICHR YLD DA E K ELEEH
in. All rights reserved.  Authorized Participants Only
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M Visual — Tomabechi Evolution Theorem

M Efg — EXtELEE

Evolution Theorem — Evolution Climbs the Fitness Slope Toward High a, p, ¢

oy /pre;faymuli( de

zZ=MVF, dF/dt=0

selecting altruism / presence / symbolic
culture across generations

low a: cannot climb the slope

Q Reading the Figure (no math needed):

Toward the map's upper right, abstraction a, presence-capacity p and symbolic power ¢ are high — and so is fitness F. Generation by
generation, evolution climbs this slope one way (dF/dt 2 0) and never descends. As the red box shows, low a can never be a peak —

which is why intelligence, imagination and symbols kept being selected, as a necessity of evolution.

 EOEE BALEFLAN) : BEOALEE, HREo- BRRERNp - BN o AAE< . BOEF LH/VEETT, BEFIHRTLICCORE—FMICEY
(dF/dt20) , RLTTYFEEA. EFTOFVERATTELEEY ., BV o QLRI Y BLV—EML DM - BRI - KRBIX, EEOBRELTREZWKEITTEEDTY,

in. All rights reserved.  Authorized Participants Only
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~ §21.3 The Selfish-Gene Hypothesis Is a Low-Abstraction

Approximation
— §21.3 FICKEEF REITEMSTLTH S

Reclassification of the selfish-gene hypothesis

e The selfish-gene hypothesis is not discarded

e It is reclassified — an approximation in the low-abstraction regime

¢ In the low-abstraction regime, Share, G, Pres, Sym are weak or absent

e In this case, fithess appears dominated by individual or kin optimization

The picture changes at higher abstraction

e Including Theorem 3 (high-abstraction LUB integration) from the Min-5 foundation
e Tomabechi Evolution Theorem shows that the capacity to live and transmit a high-abstraction -
high-presence shared future can be evolutionarily selected

¢ In this larger system, altruism is not a contradiction of evolution

e Itis evolution itself at high abstraction

MOMEGEFREROBLE ¢« FICHBGEFRERITETOAIDITTELZ L ¢ TAEESEIND — BERZEHTORLTH S o EHR
{8 Tl Share, G, Pres, Sym M58 < . FLIIHFELLG L o CDIFE. BHEFARFLIHEBRELICKEINSLSICRAS SR
TIIBELEDLD o FEI(FHMR LUBHAE)ZHFEA DL o SXMMEILTET., FHR - ERBROXFERKRZEEER SEENIELLH
[CBIRENSDTLETRT ¢ CORELFERTIE. FIHTEIE~ADFETIELEL o ZRIEIERMRICETIELLZDLDTHS
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M Visual — §21.3 The Selfish Gene as Low-Abstraction

Approximation
M Efz — §21.3 §I2 HBEF ={Ef# R Ll

§21.3 Selfish-Gene Hypothesis = Low-Abstraction Approximation — Not Discarded but Given a Domain of Validity

s fulll fitness F (Share-G-Pres-Sym)

selfish-gene approx (indiyj

low-abstraction region:
the two nearly coincide
— valid as approximation

high-abstraction region: altruism / sharing domi_na]_p;..- -
the approximation departs from realitye = =

Fitness

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

Abstraction a

¢ Reading the Figure (no math needed):

At low abstraction Share, Pres and Sym barely act, so the full fitness F coincides with the selfish-gene curve — the
approximation is right there. As abstraction rises, symbols and sharing kick in and the curves part.

Q EO@ES (BAXNEELEA) : ELMERE TIE Share - Pres - Sym RIFEPH T, RELELE F IR OHWBEGTFELE—BLE
FT—FEhBEMELTELL, MRENEND ERBEXALDEZRO., 2RKORETMITVEET,
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P §21.4 Art, Music, Literature, Religion as Evolutionary Devices

D 214 HIEWEEL LTOEWN - FF - XXF - =K

Limits of the traditional view

e Art, music, religion have been seen as "evolutionary surplus” or "decoration"
e Why they evolved could not be explained

Claim of this paper

e They are not redundant by-products

e They are symbolic-cultural devices with a definite function

e Function: converting high-abstraction LUB into shared presence
Peace as well

e Peace as a future is insufficient as a mere concept

e It must feel real to the collective

e Art - music - story - religion are the devices for this

GHRARSFORF o =1l - FE - REUE NEEMRE] TEM LRLIhTE o BEETNLAEELE-DOMRATEG Mo
AREEDER ¢ CholIREMWSEEMTIEEL 0 FARGHEZFORMULEETHS ¢ EHR LUB ZHFTHEBERALRT S
RE TMELFER e TMEWVSIKED, BICHEE LTHEAEITDHETTEF TS 0o LHICE>TYTFUIZRLELNDIDELNHD ¢ =
- EE -VE TREIZOL-HOEETHS
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M Visual — §21.4 Symbolic Culture as Evolutionary Device

M X —s21.4 HEENEE L L TORHEUE

§21.4 Art + Music * Religion = Evolutionary Devices — Converting the High-Abstraction LUB into Shared Presence

High-abstraction LUB Symbolic culture device Shared presence
(normally invisible ideal / art - music - literature - P rises,
peace / future of myth) religion - ritual people move

not an "evolutionary by-product”: a conversion device that makes an invisible future real — that is why it evolved

¢ Reading the Figure (no math needed):

Art, music, literature and religion are no evolutionary surplus. They are devices converting invisible high-abstraction
futures — peace, ideals — into shareable presence. That presence actually moves people; hence these devices
evolved.

O BB (BMANEFLAAN) - Ef - FE - X¥ - FHE TELEOKRFE TREVERA. BIZRIBZVEHZORE (Ff- B
2) . HETZHEBBALRT HIEETT . ER-EIN-BEEBRAALEZRRICEHLOT—EIShoFERLELE,
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¥ §21.5 Humanity's Cognitive Future-Time Origin

W §21.5 NFE DRI R ERRE IR R

Implication of Tomabechi Evolution Theorem

e The Tomabechi Evolution Theorem gives the evolutionary completion of the theory of cognitive time
o [f cognitive time is organized by future LUB-TCZ

e Then humanity's cognitive future-time origin can be modeled as a Shared-High-TCZ

e Not erasing all diversity but harmoniously coexisting under a higher LUB

Structure of this future

e In that future, peace - altruism - dignity - creativity - symbolic culture - coexistence

e Are not morals added from outside

e They are the high-abstraction structures that organize humanity's cognitive time

Interpretation of the present

e Current conflict and war do not show humanity's final nature

e They show that humanity is mid-evolution toward a higher cognitive future-time origin

e The present is unfinished — that is why organizing the present from the future origin is necessary

e In Tomabechi Future-Origin Cognitive Time Theory, entropy reduction in cognitive space and the LUB directionality of
evolution are one and the same structure. This is detailed in a separate paper.

ERWMELEEDOES ¢ HRMELEFEIRABEMMROELRITREEAD o RAFBMARRE LUB-TCZ (& >THEBESHZ4H 5 o AEORMAKRERREFRMIE Shared-High-
TCZELTETLETED ¢ HOWHISHEMEMNEESA IO TELC, BRLUB DD ETRHRMMITHET D REOHEE o TORKTIT, TH - Ffh - HE - AIEN - KREX
- #£FE e ANDHTMASHEEETIEE ¢ TASKAFOBANFHZERITISHEMETH S REOHER ¢« HEORFOHEE. AEOFRNEEZRIIOTH
By e NENBROBHRKFERRAANANIELEDELIZHEZ LETT o« BERBRER —ENDZ . RERRANREZHEMT 5 L NBE o HAIMEDMRK KEFHF R
BTk, BAZEMTOIY FAE—FED LEECOLUBAAEEIR—DOEETH D, CHIXARIIZFELL,
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M Visual — §21.5 Humanity’s Future-Time Origin

M EfE — §21.5 NEDOREHRKFRER R

§21.5 Humanity's Cognitive Future-Time Origin — Organizing Time from One High Future While Preserving Diversity

*

Shared-High-TCZ (humapt itive future-time origin)

peace - altruism - respect
creativity - symbolic culture

diverse subjects (not erased) coexist, coordinated under the high LUB

Q Reading the Figure (no math needed):
Diverse agents remain diverse while one high future — the Shared-High-TCZ — organizes everyone's cognitive time. Diversity is never
erased; it coexists in harmony under the higher LUB. This is the future the Tomabechi Symbolic Culture Generation Theorem and

Evolution Theorem sketch for humanity.

0 EORH BHASBEFLAEN)  SBUIEREEOEEHIS. —DOFEIKRE (Shared-High-TCZ) AL ENEMBEZEZELET . SHEHEESAT. ERLUBOH L THM
BIZHF T 52— Ch D ERMR B L ERUEE & SR b (b REA R < NBEORFWETT .

in. All rights reserved.  Authorized Participants Only
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™ 8§25 Conclusion

™ §25 FER

Convergence to the TCZ is a proof of the existence of cognitive homeostasis,
from which symbolic culture generation and evolution follow necessarily. The
supreme Shared-High-TCZ, where diversity converges in harmony under a
higher LUB, exists as humanity's cognitive future-time origin, and we have
mathematically established the direct chain in which cognitive time flows from
that future to the present and the past.

Present conflict is not humanity's final nature but a sign of being on the
evolutionary path. These five theorems are presented as the common
foundation of Tomabechi Cognitive Physics and Tomabechi Cognitive Biology.

TCZADIKIIEBHRA X A2 SADFHIEATHY . RECULERM EELADRMICEIND, SHRESER
LUB O % & TEAMINKR T 5 \E D Shared-High-TCZ N A DEMFKERMERE L THFEL., BHFEIEED
RENOHRE - BEANTNIEREHZHFNICHILE:, REOHRFEIANEORRHKETIELG L, BlEDiE
EIZHBEZETT ASEEITEKMEBANYET - HXMBHNEYZOHBER L L TIREENDS,
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%* Reader's Guide — Logical Chain of the Minimal 5-Theorem

right © 2026 Hideto

Logical Chain of the Minimal 5-Theorem System
BISERERORBEN

Theorems 1-2-3 (Cognitive Foundation) -+ Symbolic Culture Generation Theorem — Evolution Theorem
BH1-2-3 (RAOER) — REXCELRE - S(L2R

Theorem 1
Em
Tomabechi Master Theorem
EROEER
Convergence to individual TCZ
A Tez ADIRE

l

Theorem 2
R
Shared-TCZ Convergence
HETCZORER
Convergence to shared dyadic TCZ
ZEM TCz DRANR

d

Theorem 3
EE
Abstract Shared-TCZ Convergence
HRNHE TCZ NRER

Convergence to collective LUB-TCZ
£/ LUB-TeZ ADHBRNITE

!

Symbolic Culture Generation Theorem
ERRRM (L ERER
Symbolic culture gives presence to high-abstraction worlds
SE{ErERRERCEEBESRS

!

Evolution Theorem
FhopEER
High-abstraction, presence, and symbolic culture are selected in evolution
B - BEE - REUESEENICERING

These slides can be viewed at i hts reserved
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. Reader's Guide — What Is a Lyapunov Function?

b #&HA K — LyapunovBa#i& (%2

Lyapunov function ® — measures "how far the current cognitive state is from TCZ"

Intuition: water flows downhill. "Current height" = the Lyapunov function ®.
As long as ® keeps falling — water inevitably reaches the valley (TCZ).

Every theorem formula 1c = argmin [,T ® dt = "choose the policy minimising total ®"
Under that policy, ®(t) > 0 —» TCZ reached. The figure below shows the ® hierarchy.

Lyapunov Function Hierarchy — 5-Theorem System
Lyapunov B#D5EIEREE

All theorems share the same mathematical structure: ® decreasing along optimal trajectories
LTOFEFE—OHFNEE (RBPELTHDT20) 2HETS

$, =\ éggfgﬂgmliTégabechi Master Theorem }()j\i\{igzuu?zgcz convergence
$: = IV i + Xy _ij S_ij "%QE?SEET%ZSE%‘%(ETCZ Convergence gg%{& convergence
s = IV i + yS + nA 'g;ggmegr%nﬁ#:ﬂggrtcrza&t ﬁS}%ged-TCZ Convergence tHBE?%E%EE(iiE?nvergence
& sym = [P_sym dt %&@%{;&C}Zﬁgguﬁ%éeneration Theorem 13215; \%gégggolic presence
-F_i (inverse Lyapunov) Evelution Theorem Nadmization offiness functiona

Copyright © 2026 Hideto Tomabechi. These slides can be viewed at https://tomabechi.jp. All rights reserved.  Authorized Participants Only



Pal't V" s EVIE

Appendix — Rigorous Proofs

14 &% — B EEEA

Mathematical development of A.1-A.4 - A.14-A.16

Al1~A4-A14-A15- A16 OHEBHEE




k. Structure of the Appendix

L (TERDOER

Role of the appendix

e Rigorous mathematical proofs for all theorems of this course

e The complete form of the translation from possible-world modal logic to control
theory

e Readers gain intuition in the main text and confirm rigorous grounds in the appendix
Common structure of the proofs

e Each proof is based on Lyapunov analysis + comparison theorem + HJB equation

e A.1 establishes notation and assumptions in the general setting

e A.2-A.4 prove Theorems 1, 2, and 3

e A.14—-A.16 cover the Symbolic Culture Generation Theorem, Evolution Theorem, and

Corollary
FEDEE o FEBEDEFEEICHT SBHEGCHFHGEN ¢ AIREHRABABMREL, L FIHERADOFROTER 0 HAE (X

AN TCEEZE8 T, AR CTHELTRILZHEZETE S MAOHKEREE ¢ &ELHAIX Lyapunov f#HT + LEFE + HIB AEEAMN
Bt o Al—BBRETRHEELMELHEL o A2-A4 TEE1-2-3DFHH ¢ A14-A16 THREULER - ELEEER
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. A.1 General Setting — State Space and Dynamics

b A1 —BRTE —REEFHMEFSLTIIX

[General setting] Cognitive state space and ODE dynamics
e z € Z, with Z being the cognitive (or extended) state space
e Fis the closed-loop dynamics under optimal Ego control
e u*is the optimal control input
[B€] X (TERITO RS HNEREEF e HHRdELD e RDFAF I VR x=f(x,ut) e flx [ZDLVTHERF Lipschitz, u & t [ZDLNTESE

dz/dt =F(z,u*,t), z €Z, u*=optimal control

Cognitive state (possibly extended) / R &E 0 Bis] fi %
State space /| ¥4 IV ABEH

Closed-loop dynamics under optimal control / EB%11RAE
Optimal control input / &I Z#

Time / B%|

Q Formula Explanation:

All theorems analyze trajectories of this ODE under various Lyapunov candidates. The common pattern is to choose appropriate® and establish
decrease.

D B0 . —RE KRBT X(ERRTOBMZER). 58 d. ZROFCF S 5 R fIZBFF Lipschitz £ & B EED., ChickY. HEHEA—ELATARE [0,T] LTE
Ry 3,
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. A.1 Lyapunov Threshold Set

k= A.1 Lyapunov BEES

[Threshold set] Sub-level set of the Lyapunov candidate
e Q0 contains all states with ® <0
e Trajectories converge into this set
e Concrete instantiations vary by theorem (TCZ, Shared-TCZ, LUB, TCZP)
[F%&] M5 aIRE%E Lyapunov & @ SRHE O e QOIE ® <0 LAASREDES o BHET 5T X TD Lyapunov ULV /R0 FTFRLANILEEERED

Q,={z€Z|DZ)<0}

Threshold set (Lyapunov sub-level set) /| BI{EE &
Lyapunov candidate function / Lyapunov %%
Threshold parameter / B{i&

State space / 1K HEZ2R

Q Formula Explanation:
Q6 is the target set — what we want trajectories to enter. Different theorems instantiate Q6 as TCZ, Shared-TCZ, LUB, or TCZP depending on which homeostasis is being

analyzed.
UM OMmBt . RIERS Q6 &, Lyapunov B¥DEARIELUT &4 S REDHER, FROTRTOWRIERAIZ, PEAOESISETLETTRREL S,
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. A.1 Comparison Theorem — Common Proof Pattern

L A1 EREE —RAOHKE/ N2 —2

[Comparison theorem] If ® decreases exponentially toward 0, so does z
e VO - F <-a(® - 0) is the decrease condition
e Comparison with ODE y' = —a(y — 0) gives exponential bound
o 2z(t) — QB8 exponentially with rate a
[FistE] Q6 DSMEIT O AHEHMIZFED o a> 0 (FTRDE ¢ CHOFUANSHEFEICEY Q0 ADOPREZRE o KHROLIIADEF/N Y —2

VO F<—a(®—0) = B(z(t)-0 < (P(z0)—0)e” (—at)

Gradient of ® / Erffi %

“ Time derivative of ® along trajectories / JH4> FE{ZR ¥
Exponential decay rate /| BHEN S DX+ v 7

Exponential decay factor / {8 B E R K

@ Formula Explanation:
[Heart] The comparison theorem turns a differential inequality into an explicit exponential bound. This is the engine of every theorem in this paper.

VA0S . 0 00 OIMATEEWITHDT B4, BENLGEBRZICKY ., BB 00 ITIRKT 5, ChATRTATOIHOKEEHETH
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M Visual — The Three Conditions of a Lyapunov Function — TCZ

M EEg— 77/ JBBO3&EH - TCZ UK

The three conditions that define a Lyapunov function, and the guarantee of TCZ convergence
VTP 7/ 7BEBEEDB3D2DEMGFL TCZ INRDFRIE

@ Cost is always positive, zero enly at TCZ (2 From any start it moves inward @) Always decreases over time
(strain never goes negative) (toward the TCZ) (V°< 0: monotonically down)
@O AZMIBTE. TCZ TOSHER @ EOREHMSHELTD @ EEE EbICBTHD
(BEORRTAFRICHSEL) AREE (TCZICAD>THL) (V= 0:HETFHD)

V> 0 (outside target)
>0 (BN

all head to the valley floor (TCZ)
FTARTBETCZI)ANEDS

V=0onl here
TCZreached

\ / TCZ §)i#
"/ A

If @3 hold = the trajectory necessarily converges to the TCZ — this is "Lyapunov stability": convergence guaranteed as a theorem
D@ HRIZIE = BUBIZHT TCZ (AYT+—FYV—2) IKERTE —Cchd TUF T/ IREY =FHE LTRIETN BN
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M Visual — A.1 The Common Proof Pattern (Template for All

Theorems)

A.1 Common Proof Pattern — @ Find a Descending Quantity, @ Bound Its Rate, @ Trap It Below the Ceiling

Keeps crossing contours inward

@ Find a "height" V (contour map)

Q Reading the Figure (no math needed):

V(t)

comparison solution
actual V(1)

V=-aV-0)

@ Bound the descent rate by an inequality
@ Trap it below the comparison solution

0

-
.
-

TCZ (V = 0)

Time t

Every proof follows one template. 1) Find a quantity V acting as the height of the situation (left: a contour map). 2) Boundhow fast V falls
with a differential inequality. 3) The comparison theorem — the real V always stays below the easy dashed descent — forces exponential

arrival at the TCZ.

O EDRS (MASNEFLA~) : 25FEOMARRAL—DOETYT, QRRD HEE) SH-PEVERDTD (X: EEROBE) . QVATHIESEMITEXTRE
1%, QUBTE=SROV FHELPLTVAROTYIRL YLTTICNS, 2HE>T, BHENGES TS (TC2) ICHS LHEMLET.

in. All rights reserved.  Authorized Participants Only
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M Visual — A.1 LaSalle Invariance

M X — A.1LaSalle AZERE

A.1l LaSalle Invariance Principle — the Set of "Resting Places" Is Limited

As long as it keeps
descending, it cannot rest

Set where V no longer decreases
(candidate resting set)

Eventually trappew,in the se'
it cannot leav

Q Reading the Figure (no math needed):

While V is still falling, the trajectory cannot stop. The only stopping candidates are where V no longer decreases (the red dashed set); and

within it, one can settle only in the part one never leaves — the largest invariant set. Each proof checks that this final settlement is exactly
the TCZ.

7 EOMRE BRAISEFELTAA)  RETYHBTTLIRY., LFZLETEFHA. LFNZBBE (VAL S THALHRVNERR] (RUAROES) i, S5ICEDHTE.
—BEA2bHBVES=BATESESICLMAKETEF A, FRATIE. COBRKEEMNE LS E TCZIZ—HI S EE2EMDET,
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{]° A.2 Theorem 1 Tomabechi Master Theorem — Proof Sketch

A2 BE1 ERMEFEOIERA — BI8E

Statement (1rc form): 1e(x) = arg minu(t) JOT V(x(t),t)dt = x*(t) — TCZ(x0)
Setup

e Take @, = V(x, t) as Lyapunov candidate

e Target set Q0 =TCZ

e Under Ego's optimal control, dV/dt is computed

Proof strategy

1. Show V is bounded below by 6 on TCZ

2. Show V strictly decreases outside Q0

3. Apply comparison theorem

4. Conclude exponential convergence to TCZ

EEEA&R (wefig) : me(x) = arg minu(t) [oT V(x(t),t) dt = x*(t) - TCZ(x,) EEBAD it o Step
1:Lyapunov &4 & L T O(x,t) = V(x,t) ZERTE o Step 2:Q0 ={x | V(x,t) <0} &EEE — hHRAEZR
TCZ o Step 3:Ego Hlfl rc [Z&k SFA/L— 7 x =F(x,t) ¢ Step 4:Lyapunov JEA&EH%E{RE e Step 5:y(t)
=V -0 TEHEH o Step 6:LLETE(Z L Y y(t) S y(0)er(-at) e Step 7:dist(x(t), Q0) — 0 ZEH
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] A.2 Theorem 1 — From Cost-Minimization to the Descent Condition

(HJB)
(HIB=N\S )L bo-aE-R)LTUHER)

[The claim] Theorem 1 assumes only that the Self minimizes accumulated discomfort: u*= argmin E[ | V dt] (minimized over all admissible
controls).
The Lyapunov decrease used in the proof is a consequence — under one realistic assumption — not a separate hypothesis.

(XR] BE1AMRET 20I1E THCAREFRER/MET ) CELF: ur=argmin E[[Vdt] (FEFIHLETRME) . EATHLS Lyapunov Bk, V& DDREMRED
TTEMBFHTHY . FHBEORETIEALY,

J*(x,t)=min E[[ Vds] = dJ*/dt=VJ*f=-V<0

J*(x,t) Value function: the least total future discomfort obtainable from state x / {H{ERE$ : KE x A SE SN I FEFEOLEDOS/ME

Instantaneous cognitive discomfort — the running cost being minimized / B MAZE MM TR (B/MESh 3ETa
= Z k)

The Self's optimal control: the policy that minimizes accumulated V (Theorem 1) /| BEC D& : REV 28/MET 3 5%

| uw e

Closed-loop cognitive dynamics dx/dt = f(x, u*, t) / ElIL—TRMF 1+ 3 7 R dx/dt = f(x, u*, t)

Assumption Dissipativity + detectability: an unsettled state keeps paying cost (NOT automatic from optimality) / #u%%E + aligH &

@ Why this holds: The Hamilton—Jacobi—Bellman equation says that, when the control is chosen optimally, V + VJ*-f = 0 at the optimum, so along the
optimal path the value J* falls at the rate -V < 0. This requires dissipativity + detectability (a never-settling state keeps paying cost) — it does NOT follow
from optimality alone. At the TCZ boundary the optimal action points inward (forward-invariance), so the state enters the comfort zone and stays.

O ¥R YL DA : Hamilton-Jacobi-Bellman FEX & Y, HEERBITERLBBEE TV +W =0, > TREEBICH>THEMBI* X -V<0DES TH
DI B, ChICFFREE+TRHENRLET, RBELTHSERDLEND, TCZHERTREREETHNAARE (MAFE) GOT, KBERBY —VICAVEFE

6 o
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® A.2 Theorem 1 — From Cost-Minimization to Descent — For Non-
Plaln Reading | [#=stEFnsmEA ] 73

Mathematical Readers
® A2EE — O FBMED SETA — MRAEF LA~

® For Non-Mathematical Audience: ¢

[The gap we are closing]
Theorem 1 assumes only that a person acts to make their total future “discomfort” as small as possible. The proof later needs a second
fact: that this discomfort actually keeps falling until the comfort zone (the TCZ) is reached. Here we show the second fact follows from
the first — it is earned, not assumed.

[The everyday picture]
Always take the route that minimizes the total traffic you will sit in from now until you arrive. If traffic is unavoidable unless you make
progress, the only way to keep your remaining total small is to keep moving toward the destination — a cost-minimizer never stalls short
of the goal.

[The one realistic condition]
Technically this is “dissipativity + detectability”: any unsettled state keeps generating discomfort, and that discomfort shows up in the
dynamics (you cannot hide a restless mind at zero cost). This is what makes the remaining cost actually decrease — the “Lyapunov
decrease condition” the formal proof uses. At the boundary of the comfort zone the best action always points inward (forward -
invariance), so the state enters the zone and stays rather than passing through.

@ BREEA

[BHEREBHE] EBINBANCODVWTEETZDEEEE—D : TChhoBLIZREOTFROBLEZ., TELZEHFNSKTELSITEIT 1 . HOFHBARE S5 —DNDER
EDPELTE —FOFRRMN, BEY—2 (TCZ) IZTETHETERICTAUYBRITE L. KRS A Rk, ZOEZOEENRE—HISFIhZZ & GEMTRELEHD TR
BWIE) #5757, [AENES A—] BHEBEETICEZIEFORENRDLIBRE. BICESRE TS, EFNATHRT, BELZVRBYBEISALZVES, RYOKE
ENSLL R OM—DHZIZENMANEARTTS L — IR FR/MEBIX, BEOFRITIAGLEESLGL, [VDEOOEREMEH] EMMICIE MBuaE+aREE) B8

VDN DREETREEAHT. ThBLAF IV REIDE (BEEHMELVDZEIRFOTEEAL) . ChIZKYBYIX FEXEERICELT S — ChNEHATRAN

% TLyapunov Bid &t THSH. BERCEBRETENEICAREZ (FIAFRE) GOT. RERFYV—VICAY, BYBESTICEES,
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] A.2 Theorem 1 Proof — Lyapunov Decrease Condition

‘T A2 EE1GIH — Lyapunov B &

[Decrease condition] V satisfies the exponential-decay inequality
e a >0 isthe decay rate
e 0 is the TCZ threshold
e Holds for all x outside Q06
[f=5E] Ego A wec HFET DEAIN—TFHA4F IV X o VICONWTRMS + A - F OFMHRHEZERE-T ¢ a> 0 TIOFEHARILT HIREZZMEE = Q6 DM

dV/dt=VV - F(x, u*, t) < —a (V(x,t) — 0)

Time derivative of V along trajectory / B[ {Rf %
Gradient of V w.r.t. x / $RREIZRE 9 % BB
Closed-loop dynamics / Ego FAlL— X4 F+ 29 R
Decay rate / &4 5

TCZ threshold / TCZRR{i&

@ Formula Explanation:

This decrease condition is the workhorse: Ego's optimal control ensures V always strictly decreases when outside the comfortzone. The proof requires
careful verification that optimal u* achieves this.

D BADOES : Chit TEgo M TCZIZBIERT ) S DB TR, Lyapunov BIE V AHEHRIZERIE 6 1AM > THBD T 2548, HERTEHEICKY COEEN S INEMARES,
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!> A.2 Theorem 1 Proof — Apply Comparison Theorem

I A2 BB — LB EEER

[Comparison] Applying the comparison theorem to V
e V(x(t)) — 6 decays exponentially
e Therefore V(x(t)) -8 ast— «
e And x(t) —» Q8 =TCZ
[ZBEH] y(t) = V(X(t)t) -6 o Q0 MFMAIT y(t)>0 o y(t)< —a y(t) ARIL o HESEIEEEH

V(x(1)) — 0 < (V(X0)—0) e”(—at) — 0 as t — oo

V(x(t)) V along the trajectory | BR{EDN DX v v 7
e
Exponential decay factor / {88 = EF

t— o As time tends to infinity / FFEIAERBKICAM S & &

@ Formula Explanation:
Combining the decrease condition with the comparison theorem yields the exponential convergence bound. This is the rigorous satement: x(t) - TCZ
exponentially.

T BXOBE  EBETEIC&KY. vy T y) (XIERWIZ0~ENS5, &oTlimsupV<0, /39 FMEEEFIEIZL Y dist(x(t), Q8) — 0, “hT Ego/TCZ DRBATEH
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{]° A.2 Theorem 1 Proof — Conclusion

F A2 EEE1GEER — #EER

Summary of the proof

e QO is precisely the threshold set of the TCZ = state-space representation

e The optimal trajectory converges to TCZ(x,)

e The isomorphism between possible-world semantics and state-space control is
established

e That is, Self, Ego, and TCZ are unified as semantic structure, control process, and
stable limit set

Five-step equivalence

e Possible-world modal logic < state-space control

e Implementation of the Self operator as 1rc = the same convergence statement

e Therefore the three are mathematically isomorphic descriptions =

FEBAD#YE o QO [XFEFEIC TCZ DEAMEES = REZEHKRE ¢ REHE(X TCZ(x,o) ITUNKT 5 o AR ERER & KEBZE
FHFEOREENHEL ¢ 45 Self, Ego, TCZ (L, EBRiEE - HlEAE - TEBEES L L TH— ART v TEEH
o FHEHANMXHARIE < KEEZRFIEH o Self BEFD mc LLTHEE =R CIGRER ¢ Ko TE=EHFETHEMIZRAE
BB THS m
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M Visual — Exponential Convergence to the TCZ

M EfE —TCZ ~DiEHuLE

Exponential convergence — V(t) decreases fully and reaches the TCZ in finite time
FEEUNER — V(t) BFADEID, BIREFETHT TCZ AUNLR

upper bound V(0)-e-2ct)
= actual V(t)

=
F
58
=8
=
S
X reaches the TCZ here
w E' (stays inside thereafter)
'g e CCTTCZICRLE
£ (U > TCZH)
[V I
£
=
E>
= 8 (TCZ threshold)
8 (TCZ RafiE)
_____________ .-_______________________________________________________________-
TCZ (Total Comfort Zone): stable whereV < 6
TCZ (A»7x—bkYJ—2) VSO0 THE
timet
BFf t
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]* A.3 Proof of Theorem 2 Tomabechi Shared-TCZ Convergence

Theorem
L A3 D R

Proof Outline

e Step 1: Define composite Lyapunov L = Zi Vi + Zij yij Sij

e Step 2: Assume L=< —a(L - 0) on closed loop

e Step 3: Unified Lyapunov = dist(x(t), Q0L) — 0; LaSalle = Sij — 0
Conclusion

e Coupled trajectory converges to common Shared-TCZ

e Mathematical basis for organizational culture and team cohesion

e Groups dynamically align without each agent solving for the others m

SEFAX® (wcle) : i = arg minui(t) JOT (Vi + Zj yijSij )dt = x*(t) — TCZshared SEBM it o Step 1: 84
Lyapunov £ = Zi Vi + Zij yij Sij #7E%% e Step 2:F/L— T LT L<-a(L - 0) Z{RTE e Step 3:#t— Lyapunov ##
FET dist(x(t), Q0L) — 0 o Step 4:LaSalle FZE R T Sij — 0 §Hif o HAPETRFREFESE TCZshared I
IRT S e CHlE NERAITIHEME - REBICIVKT 51 HEOEE o #HBIXIE - FT—LEKMOHFHNER »
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® A.3 Theorem 2: Shared-TCZ Convergence — For Non-PI i » e
Mathematlcal Readers [ Plain Reading ] [#=#&Fn8mE~]

' For Non Mathematlcal Audlence *

[What is shown] "Multiple cognitive trajectories converge to a common stability region" — rigorous
proof

[Step 1] Build composite Lyapunov £ = Z Vi + X yijSij combining individual stability and mutual
misalignment

[Step 2] Assume on closed loop: £ < -a(£-0), so L decreases monotonically over time

[Step 3] Apply Lyapunov comparison theorem (A.1): trajectory converges to threshold set Q0 of £

[Step 4] LaSalle invariance principle: on invariant set, mutual misalignment Sij — 0

[Plain reading] Long-term teams, families, organizations form "implicit shared rules" naturally

[Implication] This is the math behind Theorem 2 — Shared-TCZ emerges naturally from interaction, not
by design

® BXREES:

[AZRLTWLWSD] EHRAOZNGENLBEOREFBRICINET 5] < EOMEBETIA [RTv71] BAREIRILY—Vi &4
HEARESIE vijSij #R LAHE -4 Lyapunov £L 2% [RTvF2] BIL—TLTLABREE EHITHLT 2% L -a(L-0) %
FET 3 [RT v 73] Lyapunov LEBEE(A1)I& Y., Bt £ DEREES Q0 ~ERT 3 [RT v 74] LaSalle R EHEEIC &
U, FEELESLTIRIEEFES S — 0¢85 [BENRER] B<—#ICWAF—L4A - Kk - 83 T E0ER/IL—IL] BEBEESH
% [BE] ChAEB2OBFIARE — Shared-TCZ (FAAMIZDOKbNDHDTHL, HEFRANSBHARICHET S
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{]¢ A.4 Proof of Theorem 3 Tomabechi Abstract Shared-TCZ

Convergence Theorem
S A4 TEIES SRR B TCZINREEDELA

Proof Outline

e Step 1: Construct L A = L+ n-A(x), A(x) 2 0 (abstraction potential)

e Step 2: Design A(x) =0 & ¢@(x) = LUB(W,,...,WN)

e Step 3: LA = -a(LA - 0A) = trajectory — threshold set; on invariant set, A — 0
Conclusion

e ¢ — LUB, the least upper bound of possible worlds

e System converges to higher-order integration, not the lowest crossing

e Theoretical basis for cross-cultural and inter-religious coexistence m

EEBAX& (wefe) : i = arg minui(t) EOT (Vi + Zj yijSij + ni A )dt = x*(t) - LUB(W1,...,WN) SEBADFih e
Step 1:£_A =L+ n-A(x) . AXx) (ZHR517(FERA) e Step 2:A(x) = 0 & @(x) = LUB(Wy,...,WN) &5kt o
Step 3:FlIL— T LT LA S -a(LA - 0A) Z{R5E e Step 4:#i— Lyapunov #RETHEIZ L A DRMHELEE A #Eh o
FELELTASO0. T4hH5 ¢ > LUB e RIFERXRDIRETIEHLZL . BROZNDMERANEKT S e EXE- 2
REET - MEANEEOERNMER n
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® A.4 Theorem 3: LUB Convergence — For Non-Mathematical
Readers [ Plain Reading ] [ =&t & EH58mEA | 81

' For Non Mathematlcal Audlence *

[What is shown] "Groups can converge not to mere intersection but to a higher abstract purpose" —
rigorous proof

[Step 1] Add abstraction attractor A(x) to Theorem 2 Lyapunov: £ A = £ + nA(x)

[Step 2] Design A(x) 2 0 with A(x)=0 < abstraction map ¢(x) = LUB(Wj,,...,WN) reached

[Step 3] Assume LA < -a(LA-6A) on closed loop, apply A.1 unified Lyapunov comparison

[Step 4] Trajectory — threshold set of L _A. On invariant set Sij — 0 and A(x) — 0, i.e. ¢(x) — LUB

[Plain reading] Intersection of 100 TCZs (compromise) becomes tiny. But a "higher purpose” can integrate
while preserving diversity

[Implication] Theoretical basis for multi-cultural, multi-religious, abstract consensus. Inclusion via higher
purpose, not compromise

® BREER
[[AZERLTWASD] TERAFELZIZABRLTEILGL., SYBVERMEMICIRELS %1 CEDFEA [RTv 71] EH20 Lyapunov
LIZHESIAAX) ZMA LA=L+nAKX) 2D [RTvYF2] Ax) [FFEET. AX)=0 © HREE ¢(x)=LUB [CEEL =& TDHRIT
B3E58E [RTv 73] BAIL—T LT LA -a(LA-6A) Z{RE L. A.1#i— Lyapunov #EZEA [RTv 74)] $E(d L A DREES
AR, FLEEALETSIj > 0D AKX) -0, T4bh 5 @(x) > LUB [BEMBER] 100 D TCZ DXE(RH)IEBHTHLHS, LML
TEYBWVLEHM) ZRTINESHREZR - I-FFHETED [EE] ChHBXLE - BREHEEFE - HIZNEEOERNER, ZWTEE
(. FYBWLWEMIZKS8E
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!¢ A.14 Tomabechi Symbolic Culture Generation Theorem

Tomabechi Symbolic Culture Generation Theorem Proof — Overview
S AN4 ERIRECE R R B ORI — R

Setup

e Define Po=P + A Sym(C; o, p, a)

e ConstructVo=V-kPoQ

e Assume dSym/do >0; Q,k,A>0

Proof strategy

e 1. Compute dPo/oc = A 6Sym/do > 0

e 2. Derive dVo/oo <0

e 3. Apply Lyapunov comparison (A.1) to Vo

e 4. Conclude x*(t) converges exponentially to TCZP,o m

SEEAX&R (mwefg) : wesym(x) = arg minu(t) [0T Psym(x,t;C) dt = x*(t) — Shared-High-TCZ SFBAMifith ¢ Step
1: RBEAILERIBRE Po=P + ASym(C; 0, p, a) £ & e Step 2:EHMRTU v I Vo=V -kPoQ ZH&ERL e Step
3:Sym (& o TRMS HIE (0Sym/do > 0) L{RE e Step4:Q>0,k>0,A>0 &Y dVo/do <0 e Step 5:Lyapunov
LLEEIR(A1)ZE Vo (2B o Step 6:813E x*(t) [k TCZP,0 ~s&pIINR
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] A.14 Tomabechi Symbolic Culture Generation Theorem Proof —

Core Inequality Chain
S AN4 ERIRECUE EREROE — i T

[Partial derivative structure] o-monotonicity of enhanced presence
o Effective potential Vo is monotone decreasing in o
e Lyapunov comparison = convergence to TCZP,o
e Symbolic culture acts as evolutionary attractor
[FMAEE] RECREESIEEOD o BiEit ¢ EMRTY ¥ L Vo (I o [Z DNV THEERA o Lyapunov LESEEIZ &Y TCZP,0 ~DIRZMH

0P /06 = ). 0Sym/de >0 = 0V /06 <0 = x*(t) > TCZp,

oP,loc o-partial of enhanced presence /| & {LEEIHED o RS
Symbolic-cultural coupling (>0) / RESULEERSRE (>0)
oSym/do o-partial of symbolic transmission (>0) / R =:EBIE D o wWIK S (>0)
oV,/do o-partial of effective potential (<0) /| R T > v ILD o FE#SH (<0)
TCZp , Symbolically weighted TCZ | #BICEH {1+ & hi=TCZ

Q Formula Explanation:

[Heart] Symis monotone in o = Pa rises in ¢ = Vo falls in 0. Lyapunov comparison theorem (A.1) yields x*(t) — TCZP,o. A lineage with symbolic culture is dynamically pulled
toward the high-abstraction TCZ that culture sustains.
T MAORMB . [AEHIOH] Sym A o IS DLW THERM = Po % o TH#M = Vo £ o TP, ShIS Lyapunov HESEE(AN)EEAT L. Bl x*(t) 14 TCZP,0 ~EMMICINET 3. REXEERORMIE. TOXIEMNEZ dHMH
R TCZ I HZFHICSIEZHE b D,
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® A.14 Tomabechi Symbolic Culture Generation Theorem mbolic
Culture Generation — For Non-Mathematical Readers

Plain Reading] [ #=sEFnsmE | 84

® A4 EXRMBREUE ERTEE — BANEFLHEEA

® For Non-Mathematical Audience: ¢

[What is shown] "Symbolic culture (art, music, religion) lowers effective potential of high-abstraction
worlds" — rigorous proof

[Step 1] Define symbol-amplified presence Po,i = Pi + Ai Symi(C;oi,pi,ai)

[Step 2] Assume Sym is monotonically increasing in o: dSym/dc > 0

[Step 3] Substitute into effective potential: Vo,i = Vi - ki Po,i Qi

[Step 4] Qi >0, ki> 0, Ai > 0 — dVo,i/dci < 0 (o1 lowers effective potential)

[Plain reading] Songs, stories, rituals, paintings, religion make high worlds "real." Real desirable worlds
naturally attract

[Implication] Math explanation that symbolic culture is independent evolutionary capability (o axis).
Art/religion have function, not decoration

@ BXEES:

[AZERLTULSED] TRBIUL(EN - B - RELGE)IRHEHRORDRT OO v ILETIFS] TEORA [RTvF1] KEEE
B&1% B Po,i = Pi + Ai Symi(C;oi,pi,ai) ZF&H [RT v 2] EEHK Sym (X o [(CDOWTRMSHIE:0Symldc >0 ERE [RTF v T3]
EHRT v Vo,i=Vi-kiPo,iQi A [RTYF4] Qi>0,ki>0,Ai>0 &Y dVo,ildci < 0(or TEHRT VS vILET) [BE
FER] & - 95 - X - BE - RELSBEVHREZ TUT7L 2T %, TOUVT7IVHESEZEL ThIFAFBERICECAAMS [EE]
SBUEHIL Lz EILBEN(cE) TH D L OBBEWEH, EM - RBITEMTHE (BEEEED
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(] A.15 Tomabechi Evolution Theorem Tomabechi Evolution

Theorem Proof — Overview
SR A5 ERhE(E ER &t EE ST — R

Setup

e Introduce evolutionary coordinates zi = (ai, pi, oi)

e Formulate evolution as fithness-ascent (gradient flow)

e Assume positive-definite metric Mi

Proof strategy

e 1. Derive monotonicity dFi/dt =2 0

e 2. Marginal-benefit condition: VFi # 0

e 3. Fi bounded above; super-level sets {Fi 2 c} compact; no limit cycles
e 4. LaSalle invariance = z(t) — {VFi = 0}: optima at higha, p, o =

SRR (mwcHg) : mevo = (a*,p*,0*) = arg maxa,p,o F(a,p,0) = Ha - Hp - Ho HBIRS D SEBADTN o
Step 1:#£/LEEHE zi = (ai, pi, oi) ZEA e Step 2:ELELRAR(DER)E LTEILEZERIL o Step3: A R v
Mi ZIESE{E & {RE o Step 4:EiGE Fi DBEERME dFidt20 ZEH e Step 5:Fi I EIZHR - BHES {Fi2c) (O
DI bk - BERIZY I Y A L7 L(BBRFIZE VFi # 0) ¢ Step 6:LaSalle AZLEHERE = z(t) — EERESR {VFi
=0}:RBEAIIE a,p,om
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] A.15 Tomabechi Evolution Theorem Proof — Evolutionary

Gradlent FIow
A.15 i

g 3

[Gradient flow] Ascent on evolutionary coordinates zi
e Fitness Fi is monotone increasing under Mi
e Bounded Fi + compact level sets = z(t) — {VFi = 0} (LaSalle)
e Evolution selects high (a, p, ) jointly
lﬁg‘ﬁﬂ HEALEER zi = (qi, pi, oi) DLF o IETFEEA R Y9 Mi D& Tdzildt= Mi VFi o ZHIZ &Y BERHE Fi (XEIFEM o FRME - 22/ MEL LaSalle FEEL Y z(t) — {VFi = 0}
1=

dz/dt = M, VF,(z,) = dF/dt=VF, - M, VF,> 0

Evolutionary coordinates (q, p, o) / #1t EE4E (q, p, 0)
Positive-definite metric / IEFEfEAX F 1) v &

Fitness gradient vector / it ERE Y FIL

Fitness ascent rate (20) / & B 5 3 (20)

Proof complete / :EBAE T

& Proof Explanation:

[Heart] Evolutionary coordinates z = (a, p, o) move along the fitness gradient VF under positive-definite metric M. Fitness F monotonically rises in time (dF/dt 2 0).
Low a, low p, low o are not stable optima; with Fi bounded above, compact superlevel sets, and no limit cycles, LaSalle’s invariance principle gives z(t) — {VFi= 0} —
convergence to the evolutionary optimum at high a, p, om
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M Visual — A.15 Lyapunov Upside Down (Evolutionary Gradient

2=MYF S T T NN L. F

dF/dt = VFT MVF = 0

As long as M is posftive definite,

Fitness K(t)
F never decreas
m— actual F(t): ascending
(1]
Evolutionary time t
Simply "climb" the fithess map

Q Reading the Figure (no math needed):

The proof of Tomabechi Evolution Theorem is the same template turned upside down: instead of a V that only falls, it uses a fithess F

that only rises. As long as the update matrix M is positive definite, dF/dt= 0 — evolution simply walks uphill. One and the same
mathematics underwrites both stability and evolution.

D ROMES (BXNEFELAA) - BERUECTEOMHE. ChETOREZDFFLETHESIZILELDTT. TAZ—AOVORDYIZ, EAZ—HOBGEF £#0VET,
BHTSIMMAEEETHSBY dF/dt 20, DFYELITESEDRZE LSEIT, RAL—D20OELN, RELELOAAEZATHET.
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® A.15 Tomabechi Evolution Theorem: Evolution Theorem — For
Non-Mathematical Readers

[ Plain Reading ] [#®X2&FH8mMEA ] 88

®_A.15 ERihiE(L EE — MAASEFHFEA

® For Non-Mathematical Audience: ¢

[What is shown] "Evolution selects altruism, presence, and symbolic culture” — rigorous proof

[Step 1] Introduce evolutionary coordinate zi = (ai, pi, oi) (abstraction, presence, symbolic capacity)

[Step 2] Define extended fitness functional Fi = [[-Vi + BSharei + vGi + pPresi + wSymi — Ci]dt

[Step 3] Formulate evolution as gradient flow: zi = Mi(zi)VFi(zi) (M positive definite)

[Step 4] dFi/dt = VFiTMiVFi 2 0 — Fi increases monotonically over time

[Plain reading] Atlow a, p, o with positive marginal benefit, evolution moves to higher a, p, o. Low
(a,p,0) is not a stable evolutionary optimum

[Implication] Mathematical basis: altruism, art, music, religion are not evolutionary accidents but
selected cognitive capabilities

@ BFEEL:

[AZERLTLSD] [ELREFIhE - BRIHE - RECULEBIRT 51 C LOBEREENA [R7vF1] ELER zi = (ai, pi, oi) ZE
AGERE - BRIBRBEED - R8EEN) [RT v 7 2] HhsR:EMGEE AEISK Fi = [-Vi + BSharei + vGi + pyPresi + wSymi - Cildt #E& [X
T v 73] WEFR zi = Mi(zi)VFi(zi) & L TEIES M4 TS 9 REZERIEMEEE) [RT v F4)] dFi/dt = VFiTMiVFi 2 0 — Fi (xR & 3%
(CHEEHEM [BEMER] BEva-p-o THERIBAELZDT, EEEZEYEWNa:-p-o~ABI<, & (a,p,0) TRENELRER
T [EE] R - = - TE - FRITELCOBATRG ., BIRSKI-ZHEEN T H LB FEHMRHL
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® A.16 Corollary: Humanity's Cognitive Future-Origin [piain Reading ] (#tssznsmsn 89
? A16 R AEDORBHRERERK

® For Non-Mathematical Audience: ¢

[Claim] "Humanity evolves the capacity to live from higher LUB-TCZs"

[Basis] "the Tomabechi Symbolic Culture Generation Theorem and the Tomabechi Evolution Theorem
yield future-side LUB defining cognitive time axis"

[Role of ] "Symbolic culture makes high-abstraction LUBs shareable/transmittable"

[Role of p] "Presence makes high-abstraction LUBs feel real"

[Conclusion] "Evolutionary direction is simultaneous ascent in (a, p, o)"

[Philosophical] "Evolution is not only adaptation to the past"

[Implication] "Organization by higher futures is the essence of evolution"

[Humanity's future-origin] "Shared-High-TCZ as the origin of shared cognitive time"

@ BFEEL:

[RDEE] TAFEIEYELLUBTCZMoAEZIRENFHELSES] [B] TEXRMFYESULERTER - XL ERIC LY
ERLUB ABHENEZEE] [SE8cUEDHRE] (EHHK LUB £31F - #ERTEEICT 5(0)] [BEROKE) EHELUB £
DTZIZER L ESES(p)] [#HiR] TAEEEDARIE (a,p, o) DEIKFLR] [EEMNEE] [HELXBEANDBEETE T TIEELN]
[EE] TEREENL DB EILDERE] [ABEOREKERHRA] [Shared-High-TCZ A& BB R /= 1
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B A.17 Summary for Readers Skipping the Mathematics

® AMTHEXZRIIL -HZERITER

Common pattern of the mathematical proofs

e Define a quantity that measures distance, cost, or instability

e Show that this quantity decreases over time

o If it keeps decreasing and cannot go below 0, the system approaches the stable region

e This is the essence of Lyapunov analysis + the comparison theorem

Meaning of the Tomabechi Master Theorem (Theorem 1)

e Self, Ego, and TCZ are three descriptions of one and the same process

e Semantic structure, control process, and stable destination — all the same

Implication of the Tomabechi Master Theorem (Theorem 1)

e It is shown mathematically that TCZ, Self, and Ego are three descriptions of one process
e Convergence to the individual TCZ is guaranteed by optimal control and Lyapunov analysis

BEMEIBADIE/NRFI—2 0 R - X b - FREVZAIBZTEHRT D0 TOENFMELBICTHPITEELEETT o BYKIT
TOZETEAGWELIE, REREB|BEITETI< o Zhdt Lyapunov fEHT + LB EEOAE ERKMEFE(EE1)DEK o Self,
Ego. TCZ [XE—BREOD=DD ik ¢ BHFE - FIHBRE - TEIFL — ENIRAL HXMEEE (FH1) OFE o TCZ - Self -
Ego MR—BRED=FBTHIZ LNHFENICTEIN D ¢ A TCZAQOWEIAREHIfHE Lyapunov TRIEEN B
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{]* §23 Ethical Boundary: Autonomous vs Manipulative Cognitive

Transformation
i §23 MRS SR IG FEEC &1 5 B ENBRMES &R/ HIH

Two practices with mathematically identical structure

e Coaching: Self sets the true goal G; Ego control is reconfigured

e Brainwashing: another person forces G from outside; the external agent uses the
Ego

e Formally, both induce "reconfiguration of Ego control”

Essence of the boundary

e The boundary is not in the formulas themselves but in the subject of goal-setting
e Autonomous setting by Self vs forced setting by another

e A coach is a catalyst, not a subject: one who awakens Self

e This is the ethical key of §23

BEMNICRCEEZFEODZDONDEEK e O—F 27 Self KROT—IL G Z/EL. Ego HIHZHER ¢ 3t
it FEASND D G Z5@HW L., Ego & MES Al ANEREWRE o XMICITEAE LS TEgo HIEHDOEBER %
BIZECY HADEKE ¢ HRAFHMXZDIDTIEILS, T—ILBEDEEICHS o Self & HEEHERTE
vs HFIC & SHEFEKTE ¢ A—F(FAETH O TERTIILL :Self ZEZTH o "hh' §23 DRERE
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{]* §23 Ethical Boundary (cont.) — Ethical Criteria

I 823 MEBHEF(E) — REREE

Ethical criteria

e () Consent of the subject: does Self consent with information?

e (2 Self-consistency: aligned with the subject's Self-level?

° @ Transparency: can the Bridge structure be disclosed to the subject?

° @ Reversibility: can the subject withdraw or exit at any time?

Operational criteria

e Coaching "awakens" Self; the Ego responds

e Brainwashing "bypasses" Self and operates the Ego directly

e The mathematical structure is the same, but ethically, legally, and socially they are
decisively different

e Transparent Bridge - self-consistency - reversibility are the ethical indicators

HEHEE ¢ O WREDEE:Self NIEREFH>TRET SN ¢ Q ACEBAM:WRED Self LRILEBAT EH o ) EH
f:Bridge &N REFICBITRATEED ¢ @) A WHRENNDODTHIHE - BHTZ2H) EFREE ¢ a—FLJIE Self £ B
T1 HD. Ego NEZ D o %lilE Self & TR L. Ego #EFRFT S ¢ HEMNMEIRCTEH., MEMN - ZM - HEHITRE
MICR7E S o BHAZL Bridge * EC B A « ¥ eI RENIEE
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§25 Results of the Minimal 5-Theorem System

* §25 R/INSEEREROBR

Mathematical Results: Direct Chain of 5 Theorems

e 1st: Tomabechi Master Theorem — Cognitive states converge to individual TCZ (mathematical foundation of
cognitive homeostasis)

e 2nd: Shared-TCZ Convergence Theorem — Mathematical basis for cooperation, empathy, and coaching

e 3rd: Abstract Shared-TCZ Convergence Theorem — Higher-order LUB convergence of cultures and groups
e 4th: Symbolic Culture Generation Theorem — Makes high-abstraction worlds transmissible across generations
e 5th: Evolution Theorem — High-abstraction, presence, and symbolic culture are selected in evolution

Final Claim

e Minimal chain: Master Theorem — Shared-TCZ — Abstract Shared-TCZ — Symbolic Culture Generation —
Evolution Theorem

A Shared-High-TCZ exists as the origin of humanity's cognitive future time

e Cognitive time flows from that future toward present action and past meaning

e Common foundation of Tomabechi Cognitive Physics and Cognitive Biology

e Humanity evolves toward a Shared-High-TCZ where peace becomes cognitively real

BEMER  SEEOEEEHR ¢ F1: HRMTEE — BARENMEA TCZ ITIUK (BHAR AT RS ADHFHER) o 2 17 TCZPUREE — 75 -
AR O—F T OMIERE ¢ 3 : WRWHAF TCZ PHEE — Xk - KEDER LUB UK o F4 : ERMFBOULEREE — FECUELBHRRHRZ A
EHEETTREIZ T 5 o 555 : HRMETEE — SR - BRIER - KRECUEAEMITRIRE NS BRIETR ¢ B/INESH : HAM I EE HAH TCZ INFEE
S TCZ IHGE B - & Kt RECUE AR EE - S AMELTEIE o ANEDEBAKKFHE R RIS Shared-High-TCZ AFTEY % o RBEFFREX EDREN SHE
178 - BEBRATIN D o HRUMBIVES - BAEMFOXERIEERE - LTRT o ABEFMARMMIZY) 7ILIZ7 %S Shared-High-TCZ N &EELT B
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§25 Contributions of This Paper

*  §25 RFEED TER

Mathematical contributions
Rigorous proof of Theorems 1-3 (Master, Shared, Abstract-LUB convergence) via optimal control and Lyapunov
Rigorous proof of Tomabechi Symbolic Culture Generation Theorem (Symbolic Culture Generation) via a central inequality chain
Rigorous proof of Tomabechi Evolution Theorem (Evolution Theorem) as an evolutionary gradient flow (inverse Lyapunov)
A coherent minimal 5-theorem formulation from foundations (1-3) to symbolic culture (11) and evolution (12)
Formulation of Tomabechi Symbolic Culture Generation Theorem (Tomabechi Evolution Theorem) as evolutionary fithess functional
onceptual contributions
Effective direction of cognitive time is future — present — past
Past is goal-indexed meaning: I(p | G)
Bridge visibility: how invisible goals become seeable
The coaching €% brainwashing boundary is mathematically formalizable
Abstraction cosmology: the physical universe as projection of the cognitive universe onto the lowest abstraction
Philosophical - practical implications
e Art - music - literature - religion are evolutionary devices
e Peace is an evolutionary direction — mathematically predictable
e Mathematical foundation established for coaching - leadership - self-realization
e Human evolution is the acquisition of the capacity to live from higher future -origin cognitive time

e 6 06 06O 0 0 0 o

HEH M o TH1~3(XEE - HAIK - MRLUBIRRK) £ R@H #& Lyapunov TEEICHEH o EKih KB R EE (RESUEEREE) & POFFNEH & UTHE (IS o S ELER
(EELEE)EELAEA (F Lyapunov) & L THEEICIIE o EREM (FE1~3) MoREXE (1) - &k (12) FTERNSEFET—RERNE o HXRMRBUL ERFE (SR ELER)
LESEAE#K E LTERE BEWER o BARKMOMRNARIERE - BRE - BE ¢ BEEXT—ILEHMF ZEK:I(p|G) ¢ Bridge AIFIL:RALNWIT—MNRZAD &L 51HS44HH ¢ a—F >
7 & KRR FNBENICBRETHE o MREFHN VMETHIBAFEOREMRENE TN - RBENEE o =i - X - XF - REITELNEE o FMITEILNAN — BEHISTUTHE o
A—F TV —F— v T  EEEROBBHERZRET ¢« NEHLIEICRERRZABMN L EEIENOES
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% Unique Contributions of This Paper (Recap)

* AREOHRE KM (BHEE

Mathematical contributions

e Establishing the stability, sharing, and abstraction (LUB) of cognition via optimal control (Theorems 1-3)

e Formulating how symbolic culture converts high abstraction into shareable presence (Tomabechi Symbolic Culture
Generation Theorem)

e Proving the evolutionary selection of altruism, presence, and symbolic culture (Tomabechi Evolution Theorem)

e Presenting the direct minimal chain from Theorems 1-2-3 to the Tomabechi Symbolic Culture Generation Theorem and the
Tomabechi Evolution Theorem

Conceptual contributions

e Effective direction of cognitive time is future — present — past

e Past meaning is goal-indexed: I(p | G)

e Bridge visibility explains how invisible goals become attainable

e Coaching €* brainwashing distinction is mathematically formalizable

Evolutionary extension (Tomabechi Symbolic Culture Generation Theorem)

e Humanity, as a collective, exhibits the same future-origin dynamics

e Evolution mathematically selects altruism, presence, symbolic culture

e Peace is an evolutionarily meaningful direction, not a sentimental ideal

HFOEM o ARUFEE (EE1):Self[Ego/TCZ DR % B o EM1~IBADORE - £4 - HIRIL (LUB) ZREHETHIL ¢ HRMRHUNLERETENBHEERS
AIREGERIR AR T S BEZERL o R MELTE IR Fltt - FRHRE - FHSULDOEILEFIRIREAH o FHE1 - 2 - 3 5 ERMFHSUELER FEE - ERMELEE ~OEED
BNEEEZRT RRMNER ¢ 0—F 27 - U—F -y TOEMMIEBRFET o £/ 8 —OBEHRS o MERFROBF NI (822) B OER o FERMZOZM AR
B vs 250) o FHOBKRMEBHEE ¢ STXMFHMER
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Closing Remarks

e BUIZHi>T

Theory and life

e This paper is not merely academic construction

e It claims that the structure of "living from the future" is mathematically real

e Coaching, leadership, and self-realization all instantiate this structure
Practical implications

e True goals are not in your current comfort zone — by mathematical necessity
e Presence, value, efficacy, and self-image are the four levers of attainment

e Pastis not destiny; it is goal-indexed meaning

e Humanity can collectively evolve toward higher futures

Invitation

e Set a true goal — one that lies outside your current TCZ, consistent with your Self, and positively valued
e Then the future will become the organizing principle of your present and past
e This is the Tomabechi Future-Origin Cognitive Time Theory in practice

BME~ADF vt—2 ¢ KEEOERFIL. BESEMHBENTEL e AXOBCER - ALHRE - HEEEICEREATRE ¢ [EE] BFMEERY
M, RBROEZRIAT S EBR~ADBF e HNDT—LEZHETIERER D e MBREVDNZETHNIZETS ¢« HEESHEZMBENICTFIvITSH o
Self Z7E1EE L. Ego DRZEZHA S RRIC ¢ FHREIXREMNOFRND ¢ HLELARETIREN, HLL-OREEZERXD ¢ CANERMIL—LT—Y
PRTT D ALESR
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M Theorem Table (5 Theorems: 1:2:3:11-12): Number, Formula,

Meaning

Theorem Core formula Meaning
BB P b L

The Ego converges exponentially to the individual TCZ valley under optimal
m.=arg min f o Vg dt = x*(t) = TCZ control

1 Tomabechi Master Theorem

SRR B2 Ego MBI ® £ THEA TCZ ANEMRICINE
2 Shared-TCZ Convergence Theorem o =argmin [ oT(Vi+Zy;iSjj) dt = (x1,X) @ Two coupled agents converge to a shared stable valley
ERMAETCINRRE TCZg, 2BtED D 5 TSI T B L AERE AN

3 Abstract Shared-TCZ Convergence Theorem ®.=argminE | (Vi+IyS+niA) dt= Ai(t) - 0 A group shalrlng a high LUB goal converges to an abstract shared TCZ
EAMERAAETCZNRER SEH LUB ORRI—ILEHEFT 5 LHRMHE TCZ DR

Tomabechi Symbolic Culture Generation . .
Symbols give presence to higher worlds and deepen the valley

Theorem nYM . =arg min [ Pgyp dt, Py =P+ \iSym;
' EERRERERNEREESABEFN3
RSB EREE e R
Tomabechi Evolution Theorem evo - B e e Evolution climbs the fitness slope toward high a, p, o
ERMEILRE meie=argmaxF, 2=MVF, dF/dt 2 EB a - p - o NEBEORE LS
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Q&A

Questions & Discussion
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