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FASTHGAITIE 2> D KSR R~ AT

#1-1 Consciousness

from the low level which goes up/transfers without interruption/
continuously to the higher level. Signs of alive — alert/awareness —
recursive/self-conscious. KKk M B ER O FE A~ E#FE L T\ 5, TRbbLFRE
BRI E . B A ERT 5,

Integration of emotional, cognitive and motive/motor activities into higher levels of
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functional concept can be considered as a whole “Consciousness”, as will be described
below briefly in a materialistic and hierarchical manner from lower to higher stages ;

I-1I-111.  (in some details later)

Bk 3 1L~ HAREE

[1]

D=L A EE T D) &V D A ORIEE X 5 MRV BFFCH 2 “F
WO, HERE - R - AT - RIS DTN E TOMBRNTEEY L, B A A TV
DLV LAULDFETH D, MBIV I RERRR ATE L. B 7 A HEE 3 2 UL
&SR (diffuse thalamic projection system ; Magoun & UCLA “#JR) & 2 \WOMEAR
PEfEEER (thalamic reticular system ; Jasper © Montreal “2JR) &\ o2 fHfkAE
ERBO LD, ZOMENICIZT I, XTF R, 3V U EAET HMNE (R
BEMEND) MDY, £ ZH bR 2 MR IcmIE L T D,

Z O OMBERIT AFROHLHT 2 & O F— 33 s, PO IREZE D (A8)
B (A9) - BERIEEEEF (A10) 12, @7 RLF U e, 8 C1, C2 Xigkiz, @/
VT RUF U AR, HFEEEE (A6, 1FDMT AL-AT KIS H %) 12, @k o b=

. PO EAREREZ (BT, 12202 BI-B8 KIk3 H2) 12, @7 &F /=2 U Hllaas,
T BERZJE P - I - BTN ES ISR (Ch1-Ch6) (T B AL, & < ITEFSMAlgZERZ (1ateralodorsal
tegmental nucleus, LDT), JI#&E#%ZE% (pedunculo-pontine tegmental nucleus, PPT

or PPN) 7> B I FARIR k% « idpiai-% « AN AREES (= v MRERZ, PIPRERZ,
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T =R ENDD) ~DOENMTOR TN D

Jisdk D BT EB IR AN & W o 2 BRI T AR & RAM B Zif S Tkt &L A7 ST &
Te MR OBIREE & . N3 UWR - HAARRSR O WL 723800 & 72 2 REARE O AR T 51

CRBIS N D, IR (BRE) 13, MIMOKREZ 5o TV 288 T, SR L UWERER
52235 ORI/ BUEE & KIME AR 2 5 . RN & 2477 2 AR AR IK O el & L C
MLEST i, Rkt LR B 5, T, OB - B - MR 7R SRE
DR ORTERIE O Pk 3 A . QBURMEREZ . IETALRE. BEARPNELREZ: L 035812
YT %, Wi & BHEMICREAET 2HK - KEMOERKEZ - T0D, 728, Z0@

DENL ZARBEEE BRI T 2 & RN 72 BOE SR i ) (recruiting responce)
BFELID Z EBRMBILTND (Morrison, 1942),

ik & OB TE 21E, <X, Beonomo (1928) IZ X W IEME ST THEIR O
WEE), T70bb, PR TEHORTICIZIER O XS, BEBICIXREEOFHEAH 0 |
P DOIEFN D /NT o AR D720, (IR MEIR & TS ZEICHBET 5] L
I D, MUZIERINC b AA L DI, Pavlov (1920s-) DREIRIZEIS 25 BB RGE
IR, Moruzzi & Magoun (1949) DMEREFRIANRIG L (HEER IR IEREEREL — BT
BE), Eu b= EREE, D LIEIRE VD Jouvet (1972) DE T I UK
IR EM D D BOTDOMIZEIZHOWTFEL <IF, b4 T e MER) (2009) 2@ %
rzu,

WIZ, BUR FEBIEHIN & & & IZRER - HEiRZ 5] 2 PO Ch 508, ZDiEnic, &
RrPHX, MERERE. AR Y XA RIRFAET, =L — - K RENTED Y | ARREITEI
EIERMCHEET 5, 2236, 2 2ICE, KIMLBRICET 5. RIS 26 OE
BB FET S,

BRI LRLOFHE « M 60, Whp HHRTE RIS (activating system) DI

v RIMFEERE L/ NN D DRE IR AN DD Do RIMBUE DB DM b 5%, i
5



LDT, PPN RCHIMILIEE NS DT v F N a ) ROANbH 5, @HZAEM L TA A —
VOHERLIZM 2 ZBRENT) BLER THEZ TS B2 LTS LLo,
T b, ZOMITAZ 5 T @B O AMITEIORITIZEE D 5 AW LR AR & 72 D

EikofiETH D,

[11]

P, EAE, FAL B b ~EETRET, MLCERL, BiconEo
TBEIL, &% L 5B DM EIMRAITIC, 2 L THEEIZHITEREIC LI T
() &. B8 (locomotion) DARMNGMEHEN=BH LK (F//E) 2HVT,
KITERFIN2END L5122V, FBORE L LTEREZHEHALAD XS 1TkoT,
ELSTATICRE . B3 E N TR ZS L (WHEE & BB OB TR L. Se b WEgE A4
Eh) 2RI L, BEOLEHBIINCRFE T 5T 230 D — OB b 5 5 b &
FESEIE NI FBORZORMR, ANICH T L LV I ERE SO L, EHARE
DHTaAI a=r—a VICKREREHICOPNIZERE, T72bb, SELEET DI
Eole, LT, TNHDOF LWEREE T, PARMRR OME - HeRIT & RO TEREZAL
(ZHEo T BRI, & <IUS0 RIMBCEFEBO G L S fv, B & il Bhry
CEBL, MEOHEL S ST REICRESBR LI, T8 7 OFRMEIE, 1To&
D LFEHEDO L THELT 2, [TIORETIEIEEER BREEFER) T¥®E-
TS0, HHWE BESR (BERESR) OMHOERETHD, 2%, BEHS
ERETNRESHFNICRET IR EOERE TH D,

COBRMBOEMERIT, [RERELBL AR TE L], 20 “RErbons”

EVWHREIGELTEY . ZOMBITIELE, WNOEBE LT, BZOEY O
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S/ BRI S 2 F L%, passive (KR « F15 - 3B - ST D &0 ) BED
B Th o, ML LTiE, SUR - BiACEREBES L, —RIEE & RER
HESY (RESRY) TELOEENREES L THRD L OFRI EERFEE T T
WESND, 52 ONTREICHES L THERT28WOAFEEE LR b0TH D,

ZOMERARTER LAY Th 5.

[111]

B LAV ORBIT. TECE# EFRIN5 b D TH D, Jackson EFnIIfE 21X,
DEfE - D« ERIIMHEREMORBERE (2S3TRERE)] Tho, AL
DL L LCOMEE, T70bb, M, M, FEMRR L O m ISR D 8l
(CRIE T o E SNTE T, fali, ATEAZEREE OIEGIRFZE, SMER OMERS L, &
DOFEEET . /EELIE (vorking memory) DWFZE, —HEDAFHIFH (TR B 41 2 D ZEAE .
oA JRIE B & ATTHIE SR O R & R O LB ZE 7 ERFREI A A AL S
N5 X9 oTz, £ O OMFZERERIC ZAUX, RIBERTEHFATEIOF 2 2T, fER %
TFHEIL, KL, @EZRRIRETT S ECRERERZFE L TRY, ZOEENEZD L
MEATHERE) DNEEL < 72D, MELRIFMZIEBIRAYICERD LT, LU, BRREE)
Fle EOMRER Wil L T8 2 2 ERREEIC /R 20 TH D, T X 9 AeiganiEr &
W) IR OREIEIZ B T DR E 2 £ U Ao bIgkt LT, ED XS i
B, = L CHAMEY (5787 210 L 2ARE RSB OETEORIE) Arshb &

Dy, FTEEMER b o To AR OBEREIRIIE 2 A RIS, BHEERIIRILE b o 72 HIRREB LT
7



DAY UAE Y T—v 2 VOETHHIFIND,

PAne bEdesd (KMET %) RIEFFT, $72bb, AT, EEOMEH, JEF
FH, SEOMA el (m TV AR THROFRIE] O TEL L) BTt
ST, AR L ICSFEE A2 B 0ATsaiEr A E L HET D, ZOBMEICR > TRIFKR
W AET% (SREEFTR) BE-o& 0 & LIcBRB 2 2 TRALT 5.

O[T OB ETHAZ EH ONEIL, B K-l -FRE—
B b~ DI oM T, WikiERi R m T 5, ORAEENmE Y . TOME
b/ HMGAERFTRE L 72 5. QIEENMESFET N ANESE (RIZEATE) NICHZEL, (e
MAEEZ SR T, YARe MuT 2T, FMEHE E5RBESSND, @S
SE Tl L altro—centric DX FH 6 H 2 HL ego—centric OFFk~ (BE 5 <
FHTHIE O RTTASE DM A R A B H) . & L TRIRN - FEXIHSROYE X H 3 rhe & /e
Do @MEDIEE - AL, BE-BRESE (&HHIRE]) —ATEEATE ~ & 38 - fiLiE
DETOEERIGEHOLAERT L (BT 5 IREEHLEN SIS, 0 D
TERL - ARIE L 72 5 5 | FEBRT — & & L COMT= 2B 03) . ©RITFERTE D%
L RES T ORTEEATE O ARNER, ©OKRMEE 2 0 e T2 ERNB L ORE
FJER - BUR - BPEZ OB L THERT 5. RER, RRR, AR, PR O BERERY
BEIORERIER (5, 8B, @DZZTHH T, b MIBIT 2 HERIC OV TELE

LD, T7habb, aa=7 4 —NTORROIEEL SHEFMICL R MAEE T
R LFE. HDOVE, FEEE LFEEE 2 L bICRTANT, RWVRHZ 2T THR
WT &7 e MR OREIL) OFMETH D MER, RIEERTTF OISEHNIC LV | ZOfEE

HIHE(L DERED T TRERL S LD,



#2 Levels of the consciousnees

correspond to levels of the deepness of sleep-to-awake (ZAlR Non-REM
sleep — FEZIR REM — f{&HE hypnosis— & FE awakeness including

self-consciousness )  Four values, mathematical logics PUffi £t/ m 2

L AREX 2 TNWS MR\ BREICHZ “Bi#” <. - ek (S 5ITXM
BET) BDHBFAMEBEATHE V), BLEEREF (XF7u7) LD
FEThD, BT LW AHBEZAVWAABNS

2. BEBEPNIZ XA EER A3 fF7E L. Moruzzi & Magoun (1949) DJixe

AR AR R R
(MR- TURIERF R FTE) . B e h=0 285 & REE, HEx 5 & RElR

&9
Jouvet (1972)DE /7 I RER END D, B D WITHIRHEERR

(thalamic reticular system ; Jasper © Montreal “=Jk) & Vi 5 kAR

&

DRSO HLID,
3. TOMENIZIZT I v, ~TF R, 3l raApET HMRHIIE R 2



10

Y., TIND
il SR A 2 MERI RIS IT L T B,
4. PR DORTTHIEMEN & W ibh L BT,

1\\

HHRBOBIKR L . NUR -

H AL R D
FULBYZREALIZ & 72 D EMET OFIR TEE & . 12 KBl S D,

5. BRI, MO R A D, S5 L OPNERBRBED b O Rl B 2 K

MBI sz 5,
FERIZ & JERF R DN B 5,
R - BER - RPEER 72 EREE OIRR D52

AD\

RGO PRk S AT SRR

e

IEHREERE, BEMRNEREZ ENRRF I YT 5,
o MEAR 2 =] B HPULEMETH B 05,
VX — KGR BED D |

6. HUR FEBIZAIM & & bIZTERE ZDIEMIZ,

FRPAX, VERERE. AR Y XA IR
REETERAFR IS LG9 5,

7. RRICITIRTE R %5 (activating system) DIENIT, KAMILERZ & /)N

ibld7> & DR E 7

AND oD%, RIMBENS DERE S H 5,
ic MR (LDT) . MiE#ERZ (PPN) SCRIMAEE 22507

tFNLal U RDODANLH D,

8. LLbn, TEETWS, BZLTWS] L~yLd, B0 miGE DR

2R 5
R R S L 7 B EGR O FE B O ETH B,

E O B, B 1ESR. H DV

Am\ﬁﬂ
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11

1. ¥Ad b b ~EEETHRET, B EEFRNOH EURBITEFREICL
7= TR () &. BE(locomotion) D EN LK SWIZE R LR (F/RTR)
ERAVWDZLICEoT, HEOBEL L TERZERA LA LTk oT,

2. ENBTICHEV, BAESEDEEEN (HEEE EEOMENTREL, &L
WREENTEES L) ZEEZ L. REOHEZEGINCTHEFE T 5T /3 P — DB
BEN D ER AR A REI Y M, TEHOREOR K. BICH T
LEVIEEESOL, EFEEORTaI 2 =F— g VITKREREHIC
ITEERE. Thbb, SEAEETDHICE T, TLT, TRHOHL

BRBE T T RMMBCE SEINEMEAL S v, BT & ik s B IS 288 L |
DR L b o T RBEICRE S BR LT,

3. N7 T OEMENE, BEHEEMO L)L THEL L2, ZOEROE B
TRATe 7R ERFOE 1LETR BREGBER) THE-TWDIN, H5
Wik, F2E5R (FFEFR) OOOLOEETHD, 2V, BEMSHE
BRBRESTNICHRET 2R EOBRETH S,

4. ZOEMOFH _EBEOFEIL, IRESELZBLTMRETE L], 2E0 K
WRDOND” ENIRBREITELTWD,

5. MM HEAR & LCid, HUK - BiE (B L ORMNIEIER) RIS L (GEH
XIS, KRR & BEA T T DRI S TR S OIEH
DERIR TR T T I D,

il
;;}_Ll"

BB, F2E5%, HOEHOHBRIZHOWT

UH

1. ZOBBOB=ZBEOKEII. THOER LRI b00HETH S,
11



12

Jackson BFRIZHEAIE, T - L - BRISHRRELLOREER (23t
BHEE) ] THhY, X7 a7 OFERFOE_EERICHYET S,

2. VIR E FERDFMETT, Thbb, AT, EEOREH, JLETE,
SBOMER 7 EPHETIIHE > T, BB S EEE & & ConiBHAT I A E L < FE
T2,

3. T?D 4-3. 0B E THEATL TEH ONEIL. T -HAE-ZERE -
B kLT 21T oN T, WiGEGNICm ST 5,

OBABSEENE E 0 . ZOBESLAMSALN e L 72 5

@EBIVESFET N ANES T (RIEHATEF) WICHEL ., thaEMARE %
BT, Pt MET LI T, S ESRNERSILD,

@S E 72134t 0 altro-centric DHE 2 J77> 5 B C Hl ego-centric
DR~ (B b S HIAKESHTEEDOHA RIS 5) . £ L TERER - 41
KL DR R R FREE 72D,

O DFEE « LI B -%EAH (&HRE) — ATSEATEF~
LA - RO TOEERIGFE T ONERT D,

ORIEARATE OFEE L | HRIE GBS RTEERTEF OFR AL AERE

OKRWEEZ L ETHRENS LORE « K - UK - K
BLUTHET D, MR EE OBREAIR B TR KT 2,

@DZZTHHT, B MBI 2ACERBLOBEM G #Alc-o

ils}
R
@

WTHEE LD,
4. (REHE. TEMER. HERT BLOzhboBEER L,
> SURQL IS - e
ZBEL, %k 5).

5. T/hbb, a3a=F5 4 —NTOMHFOEEL SEFIIC L AZHE
12



13

WUT,
(b MEE ORI ORMEToH DD OFE S FIHE(L O FERE O HF CRERL &
N5,

TEE, RKEER (/ U U LEER). #ERER (L LREER)

ko2 b, ThbbRERE MEROZEZO TEE (BFE0)., @ &
WHER (/> L ABEIR, NREM or Non-REM, B I—1V), @ WigihER (1
AHER, REM) O 3D U X L2031 T, #NeARY 777 R, DEAL,
R OB L L TR Z e T&ED (M4 9), fERRATIE, /b
LBEIR & U AEIR SR AAICH DL, WE ST 90—100 pEOH A 71 (4
H) 6o THVIRL, —KOMERZMER L TV D, 2 ORFe )& HEIR 2 1
T DHEMED Y ZANF =Y =BT 47U XLZRFLTND L IZH %
DA, BEHOMEREANEE L2 O Th D, BOSWHETIUE, 24EYN
LHET L, FREOREEEZFF 7B Y Xa b KoEWER (BHY XL)
AR RE o ToHEIR TR U XA &I ThH 5, L LMEIRFFZ, ORI ERE
#°PGO A1 7 (1 2H) DBIRIND Z BB R T, IMEfERAcAN o
S - EB A RO RIE S, EOBE (FH) 2 KIMECE o R B2 B
L7o21c, HLR B O B N ORI ICIRF L - LR ST, B0l
BB END & STV 5 [Hobson and McCarley, 1977], / > L AfEIR & L

LHEIR & ik L7 BEIRTZRE 2 i 2 TV 2 BT HEE CTld, T T s
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wEZ LTS, WEOWEEITMHEAMTERN T, /b ARERITIRMNZE %
HEHM L L CEOBRELZRIE S, L AERIZZOEEZIEH LTS, v,
MENR R ERR i 0D A 7 = X MBI LT, iMEds KO ORI BILRIC & 5 —
OOMER B D, FIFIIERYEICE S LS, BFEIZHOVWTL, /LA
FERR O HA I N, A6, IEBEIC, L AHEIR O HFRRZRIN & < ISHR T & Al
BIEFICEEN DD . Lvb Z D% % OFARA TR X & 305109 AR B # &
L TND EEZXLILTVD,

s RUHAREKE S (rapid eye movement, REM)2SHEHR F1 D 8 2 HF 12 48

RERET LT fER « BEFEAOICIE 2 %, CHS L ABEIR TH 0 . HROFHIERE L.
ARAA - PP - i 72 & O BHMREEREN RHANCE LT 5, T7ebb, T8
ZIIMEIR TH L DI, MEOIRD ITES 0 Wb Hbh, [EEAR] O REER
ICIFVRIBIC B D, L SRR P ICFREIICBI DN D F 5 & LT, IR 2MEIRIE
AL (BLRIHIL, desynchronization) L. HUE /A0 EEMITER RN L <
KT L(atonia), 2 oOMEgROBENRHLLND, ZOKE, b N CTRATMIMLITESE A
PRTHD &, WBHEEPPN, 2 ) AEEE= 2 —m & &ie, %I, 38
8i). WAR AR KX ORI R E Ze & TS E) 23 U L [Maquet et al.,
1996], & B ICTEEMIE O Z L LTiE, #(Pons) — SMUE IR A (Geniculate
body) — 4 5% £ & (Occipital cortx) TEHNZ A SN 5 HE (PGO A/31 7) 7)
HERDOT L5, 20X b, VARERTIZERT 2 RLEEEOIEZ O

HELORED 72 SN TN D

14
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s BEIR & FCIE (21f-268E (5 T)

FEAR DHEREIC DWW T h . BRSO W R 7 & D B RHERE & 0> B
O, BEIRIZ B R ORRLERFTEORE AL R LilEAEE S5 L Ebi
T&7z[Jackson, 1931-32], ED L HIC LT, MERFICHIRFLIED BEE S H,
FheE BN SN 507124970, £ L TEORE, REERHIZAT) S i
BN TEAL, BBEOFMNREZITRY, &, VfubiX, 7y M&H
WC, REERFCHES CRIIEIRILTIP) 2 - S8 -%, TR I 5 L AR
FTOMNT 211268 BT DIBLPENEF S EICRMEIZRD s Z
&L EHITRDVAMERTEY — R~ LT T 5o T, 2oEH b D
PRI S R R R RO TR B, EES A~ BET A2t AR L
[Ribeiro et al., 2002], #RBEREOBEDO AN T b« T FNVREIZL DV
T AR BOG LTS D —I\PEIS 271268 BInFRHBENFEIND
ZLERBRDE, LD ZOMBITIMEE D GHBIE~ L RLEN L S, [EE
fbENnsd &) REGFLREIOBRRD /31 A = A LD TOF R RREZ 5.
ZHbDThD, £, HEREFLEE OBREIZ DWW T, RBREBIKFHY 72 L7 1
OIHE (He%) L ARIEIEIR O EE & DFEND X 2D FT & T DA bt A TV

% Z & &R LT < [Miyamoto et al., 2003],

/8707 QERPE
FEAR DV X NZEZTEDIITEENDDTH S 50?2 BWITIHBIRF

I TRER) LTV, IEEEIRECIE THEIR) LPESIRRBICR D, 20X 5%
TR MEIRDOREEZ S D T MRAEMFHIEE IO S 21 HD1EA D
22?2 HD TR 2OV TOFERPFOEN TN D, Ll 377X

FUT KB E A FF OB O IIZIZRER 72 L JRAERY 72 WK C D R AR I 377 L

15
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2N, BEAR LR TR 0 K S L2 D 2 T R A & b 72 D IR O filg
ICkoTHlERZESND, £ L THRIE., RN & MR W A D ZDMRD
BREH 2 BIEE L7 5L, IEIR ARSI TR BimE] —Z 2Nl (F7213W
Hlk) EVnH—  DBRIMEERERIZOA PRl LM IZ R LA TIRIE T, 35
L7o RIMEZ B xt UC T — il O e R 2 RE T 28 =) b5 LB 2T,
ZLTZOMENILED EZITTHRAELBMT 2, 295225 L ZOMERD
FIREIL U X ADBEREIMTFE R TEZ DL L0IE, BlL -~ GEHE)
DOEFOMEE OREENEE R LD L 2> T D Lo ITbn s,

REMNSBOEHET

EoMEL EmE>THRY EF2 2 EI13BS 72 TRV, 22 TH-> T D HEIR
IR T D2 EWR TORERIL., ML~V OIEEINED S TREE] L-)LDEETH LN,
LIzERD THEEM 052 LMTRs L, BAKRRTE 50 (=t 1) 24
WHICET A LTWd Ml 2325 TH) 13 OF#RB L OEE &V bR 2 8E&
i, AIEHEERE. &< ICHEERIHE N KE < EME5T 2®@iEOMEE D, 2D 25D L
AUV DNIALE T D B O FAILIA < o KGO D B KN R 2 FE D Mt ReTE Bh o #E
Y L COBMERZ X2 TWa, ThbbiEE, 38, G F2lsr S Tnsd o,
SV 2 YA R D & ORI 2 MR A Z T ELY . MO =2 —1a >« Xy U —
I NIEME S, FO@EORREE L CHRNZEROIRENS Z 2475,

HWR(1996) 1XERIC DN T, ARV VKHED BBV K HEDIEIC, D R L 72
5HEWWER (B, arousal or vigilance), @ W L~ VDT « EEHY
Bk (F =7 A, awareness). @ |\ H O EM (self consciousness.,
HCAZAD 9 BRI ERR. U —> 7 72 &5k, recursive consciousness ) D
SODEREICSIT TS, TNETEE L THER., MERL SRICAETE

WEATEY GE®)) N
VONWREED . SRS 5 QOB HYS L, Zhud MEEmAMEE] (LY

LBrEMATELERD L-VLIT, 8 OATEIZIBV TR
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7. 1973, O _MERET v v 7| AT, ZR) B L O—RIEENEF £ TRE
ERF TP EE L THAEL TS bOICKINT 5, HIC, @DACEWR
Eled L BEBLVALVOERLE - BBERICEC B S L. Zhudtta L ok
itz C TR S D ARICRARMEEO D THH, ANHIZBRDEY % %
DEEERTWDLMOEY) & 1T5E- T, fxrEE [EHMIC) ARFUTITTZS
IONT TR EINHET 5, AIEE A @ TH BIIICHHEZ T2, Bz
B9 5, BELULAENE2FEHSE T, ALOREEZREST LI LOTE
5. OB L ITPREITED . ABOKRENZ ZICH D, ZD& 972 KD
BEEIAY - BERRAOTE NI, EARICKH L TORA B, HITAEFT D Mo ARFIC
A END, ZOHRLAMICKT S MBEnd) Bala=r—varis
OPULLLOTHY, ZOMKITAMER L OB THMBINLI T LD TH D,
kORI E & KT B ERIVEICIE S < AEWERIRFZEIC N 2 T, RS hE
OIRFE LOREE L LTHEHERT —~ThH Y | ZAUTKT 2 AfEIL, 725
HRBA R > TOD T Ko THE SN D HESREN, HEIBSE LEAT
W5,

IO/ ERTL—T—DhiRE

RT7 a7 PAORERFGE LT 1916-17 42 9 — 1 v /TR T L72kg
HERAHEJIb 2 8 0D oA B2 D AN IRR RE A2 IS SE T L 72 BB D 7 & oo s BRAFHI I 1,
EHLLICLEA—A NI TORNRIE, 74> za /) E0RHEHITFDHZ N
T& %, T78bb, =2/, THEIR & FERO PRI Z VR T35 o R
LHEWCH D) LEZ T2 [Economo, 1928], WHRKD (FEHD) T ARNE
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BT 572012, (FRik) BER & REEDS L AICHBDT D E VWO FT, Wb 2 Tk
RO FHEEL OMECTH D, £2, X —D T L—<—{T X DD Gk
FBR— FIN L~ L THIWE L 72 _EATBEWTN (cerveau isolé) & AEHE Nl a2 Yl L
7= FALBEWTAN (encéphale isolé) — ZAT72\ >, FRFRORIFLA T D3 L 7= mij& O
WEETIE, MEIRIZIEWRIEEA O 258D 728, Zucxt LT, AR 060
RN L7232 T AN DN D%EORETIE, MR & REEOME AL 2R &
LC, IMBIERE REOL(IIZE s> TEETH D L) 72 [Bremer

1935],

ELYA—ERYT— U DRERERAETER

ZDH, BTNV == T —F RO A D LUV OREERIE, &<
HIMREER IR 2 I (REBEROCZ I E#E Z7) L, H AV Tk (MR A EZ 5|
SEIT) TOERZEAERLMAR. ZORMEL BT 72 3R AR
1% % (ascending or brainstem reticular activating system) ™ & L CaldE L7z
[Moruzzi and Magoun, 1949] , # 2 C. % 179 2 BRSSO MIF] 3 %
o T, AN OFE & DEFIERPBREIEDY | S HITHIROBIRNE
BIOEREREESIEREEREEZ N LT, RIMEEZILUICRITT 2 209 |
RN £ D REEN R & B LTz,

CaYIDE/ T I UERS
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L L, ZO#%ZOFTITHHAT 52 & DO TE /W REM BEIRSHE R X
R AT, BT I UAFEMEIMEER R —a O EHER SN D ZE D
EHZb LI, 770 ADTY a7 |28 - T IMpEERIZE2 h=2 (5HT)
EEE = —m O E ¢, RELS X OWHERZ L7 KLU v (NA) E
oo —nrOfXIcL D] EWOIERE 7 I B S vz [Jouvet
1967, 1969, 1972] , W FFEZHFTE TV A TIEH 525, FMMEERIAE H17
L. KiERIEEEL AT LELTE, Ziub 2% (5HT & NA) I2MA T,
1990 FEMHER Sz 2 U U (AchEBIES B 2 # I (HAFBIMEEH R
BEFICAN R TN R 6 ho NI EFINL 1999 ; F)IIH, 2004 O #4
& 2,

VaTUxDE )T I BT AL OW A 9 £ LY AT
TR bOTEH LN, 7y hEANWTINSDEKE=a—n VNG T Dk
BB 2 BEML L CH NREM MEIRS° REM BEIR 343 L i 2 59,
AV CTHAMICHY T 5 Z LI TE R, B Y X L0MEIR - EE Y X LD
B3, 2O XD pMEMERIEE BT 2R & L TMARICERICER L, H
IR T — FEASRICTIREEEZ S ONDWIEENC S U R LA LD D EEX
Lbivs,

ZDOEDITHKRTEIX, ARE#RE TS Lo OMER - EEOIREED A A
OF U T EITRIGE L THERSN TV, bbb, (1K FEREcH 5 [HE
AR & L CoREAMATERATE (VLPO) FEA%RE & BER T4 EE X v Makic
Wb TREEFH] ELTOE/ T IR (VLT RLF U o HEoBlsEd
. kv h = O RREREE,. B A X I UMEOREEIELEERS) . & DITIHES
RIS A2 L CRM AR OBREIREEZ 2 fr—L L TnDd, 2V %

[ ##EE (pedunculopontine tegmental nucleus, PPT or PPN)I X Okl
19
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## % (laterodorsal tegmental nucleus, LDT or LDN) | & 1% 7=, [EHR/ 7
O W RO FNAZ OIS HHE ORI N2 b0 0 2 LW LM S

[Saper et al.,2001] CHEIRFIZIZEEL L TV 5,

FERRBTZE & EEARFEF (S0 9 D AMiE

VaUed b LEIRO BT D MR ERE O 215 O i [Jouvet,
19671 L 0 38 Fi&OTUE, MEIR & FEEIZE 3 D RS OAFRIT R E < BB L
TWDR, ERBTIRRAZ T T D0 TT )y, M7 F N oG hER
WERA L F T MR, B A I UMRRO KO R EEE P OIEMEIZ O
T, S HIZIFfEA ORER - REEDE T ARRBLORIE 2 EWFEREA TV D,
ELML RN BN REE L EROREHRZ 72 6T M~ o b
PRRIEENC K> T, & P TIIEBICIR> THHIZERET S W OA U X450
EHHEIND, ZOERTEO U XLANEZ2bL S, #H Y X AREIRESE,
ENMEMEIR RS . FEMEEEIREE (O DR R EDIERBEN D, ikt
LT, BREE 2500—3000 /v 7 ZADtaK) 2 IETHRS LT, SEF L WK &
TREHEFOMERMZ 7 N SETRET 5 &) TERENRE) 2T S
Tw5 (2, 2001),

BHEDORVENHZ D & 2 ATk, NREM MER, REM MER, HEEOZH
ZNOREBEZFI I L DI2F LS Z R L TWHIMRMEERH D, 2 b
DFFEBALDOIEEB D /NT v AT X - T, MRS, REM HERGNREM HEHR
WRAIELD EENTWD, REFICIIMSBOT I v =a—8a VTR KO
#zos L, KAHZ REM BEIREFICIZT 2 RITIES ZEIE L, 2V VRIL EHT
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L7228, TeFAal AT R km b= BERZIURED
MRS IEW BN BELREZBNZH LD L WO D TH D,

BB, EXICLTERBIANDDL TH L, I OMEREAR AR O aEkE I k)
L CRIMEZE., & <IcaiiERE [Kuypers, 1958 ; Kuypers and Lawrence,
1967]. /It & < 12 =TEEZ[Walberg et al., 1962], ¥ X O E[Kawamura et
al., 197417 B IR BE A e STV D, 18- T, IR & 5 FEE - BEIR O
WEE AR DB & 13, RRIERREIE 2D KIMEE £ TOMEEROTEINRT L
TRY., ZNLDOEMERMREIENOKRD VAT LANEEGLTHND EEFEZTE
MR B, T LT, UEBRLIEINLOREKMEIE 22 b OB R L
DR VTR L THE— BN TEIS T D RIS B2 5 720,

BERMO RS EEH RS

BEGRSIEVOEICEL. FERSIFERICE>THARSND &
REFEMERBED—FHHHFEETHLAM D, BRDEFTBETESGSN, RES
NHZEITEOTHRIESN DA, REMBILLONGNTRESNDEHZATLED,
EN. RCEEOEHRHZCYRLTHRSE DI SIGIRENFET HERICIE,
RO THAENERL. £GMEDLGNEDRMER T2V =5, T4
HLEREINEIREANDBEISDLAIEEL. TOEICEESIND FTHRITHE

FUHRHIZEIEL. ENLURIOEZGRHZEILSELIDTHD,
21
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BHER A DB & > TREERE 5 — DD Z LITHIM D /NS 727
BAXT L ETHD, ERORERIZZAUIKIZIENR Y ®EIZ ZORESR
DT NG, 1T DITITRITLA — 2T TH L WS DR S3IZ 72
DO, B D LRI T D, T2 ZIETF S S LTS A
T 5 &, 1IZCDNWANAR RS T IREN L Z b D8 M A7 —RRIC AR
272 B0, —EDIRENEOF 2T 2> TR DK EZSSITH L, 20
(X DR EDIRENE &2 b O E LT BRIFRIE L 220 . ZDOfMOREE A >
BIXERR LRI /e D, 2O LR D L ERENMETHENIDTH D,

SAEDOBBEZ T H7-0I2, BERRE L THOEDZ ENB I bz, o
& ZATIRENEL 500 OF MRS LT, ZoF AN ECHEE XD 0D
ZEEEL, ZOFEBITIEMERNSWT D LW FEKF AT D, £
DHETI AL, IRBEOLR ) FEEME T, 20 L ZTFHEZOL 2N
EWH ZEERIET S, IZLOHD I BITRIZTENLLOEFEZBWTHER L
DWT D0, AL EE2RET DL, REH 500 OF 2/ < &K A 2T 5
W, TEPLOFEBNTOKENREB I b5, 22 TIHIZ, TFENL
DEF DWW A T2 AT A & SFRRIZIES 1T T < & FefRIZITIREEL 500 O
TR LTI 238 Z 5 M MEEE 498 OFIZx LIZKH BB Z b &)
LZAETRBREZ MET DIV e o7, EEREE IR TWD, EH%E
RKoThEiEslE sz vy, Zo X 912 U THEE L2 o—F %l k3
L2 &% [fbiillk] &9,

RN DTIE S 005 LANZIE. AN DS 1 OB EIZ DT
22
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DT EFTETH, KIMOBEEEICHOWTIRIEE A STy BRI ms 2 &
MTERMDoTle, LTI, O RO H 5572 UIRT 5 & & DRIk
ERBIDHENI ZEEFRD LT T, KIMO—EDE S 03— E O F&RE
LR D EEHEEL D HIck Pk otn, FUEREFOMEICL - T, A
TN TV D KIMOF TR Z b TV D IRICA X 72 WESRE R 72 & X IXHER O
FWEWNWS XORAETELbOEZE L THIET HZ LA AMREICR o7, IRIC
HRDHEDEEETIRIZAZZZWNEDZMETE LI T L0 2 &iTF
PRI TIEDERRESRTH S,

#1-2
Heid, =9, EEROTERICESE, AT e 70 )EeT Ve O

WICHEL T, mNEREZ X 2 2 B OB 2w 2,

Conditioned Refrex  CR:

The first (sensory) signal system

Concrete, direct stimuli, being considered as conditioned stimuli.

The second (linguistic) signal system

23
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Cortical functional system, language being considered as conditioned
stimuli. The language 1s a signal of direct conditioned stimuli

(=unconditioned stimuli)

kD F— BB, B 05 5%, MRMERSICHOWNT

L A@EXZ TS BV BRECH 2 “Bil” <. B - MEd (X5
WET) BHFBAMEEATHD WS BEERF (XT7r7) LD
FETHD, BT EWVWIHIAHBEZHNCDIABNS,

2. MNBEPNIZ T IMER R A 23 TFAE L, Moruzzi & Magoun (1949) O fi4i

AR FAR T At
(HERIE - R IERF R ST RE) . v b =025 L RERE, 2D & HEIR

EV 9
Jouvet (1972)DE /7 I ARGGRR EN D Do & D WITHIRMEHESR

(thalamic reticular system ; Jasper © Montreal Z2IR) & VoA 5 AR

1&
AT MY
3. TOMHENIZIZT v, ~TF R, 3V CEEET DRG] 2
b, I

M SR AHE & ERR LRIk IR L TV B,
4. BERORTHFEBIIRIN & Wb 2 58I T, REROMRK & Nk -

H A RR O
24
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UL 2R ERALIC B 72 B RERET ORR TR & I RBlS b,
5. BUIRIE. MO RERZ 56, ShFtds X ONWHRBRBE )~ b ORI T3 BUE % K
MR E B2 D,
FPiktZ & IERFRIE D & 2

B - BT - IRPERGR 70 8 E DR OARIERLIS O WPk EZ 03 AT . BUARRNERR

e

IEFRERE, BEARNEZREZR S ITHIY ¥ 2,

6. TR TEBITAINE & HICTHEE - MEIR 2 5] 5 HLE. TH D03, ZDIENIT,
R, PERERE, B D XA RIS, v — - KO RENIEED D |
ARREATEI R R HIC G2,

7. BRICIIIRTE R ST (activating system) DIENIT, KIMEEERE & /)

7B DR E 70
AN D, KIMELEN S ORFHH 5,

iz sMulg R (LDT) . i ZER (PPN) SOHIMIEEE 22507
TFLal) ROANTTLH D,
8. LUEM, TAEETWS, BZL T3] L-Lo, B0 EMmITEIoR

FICED S

A R A & 72 B RO S — BB OREE T B

B0 E B FE1EER. HAHANIE. F2EEROMmEICHONT

1. ¥Adbe b ~eEATHERBT, B EEE GH EURBITEFEEICL
7= T (B) & . BBh(locomotion) ®FHEN LK I~ BB L (F/EIZE)

ZRAVWDZLICE-T, HEHOBREL LTERZEALAL XS TRoT,
25



2. EAAITICE, BEE NP
M EE 23 43
P70~ & 78R8 P AR & FE 2
TR
W BE

2 b (WHEA & HE OMLES FREL, S
NI RVAY P RSN

& i
TS N) ZEZ L, BEOARZEBGHICEF T 5T /T — D
S¥E7E NI, B E
LEVHIERE SOl FHEFEO T T

Ry

EDFER . AW
SEAEGTOICEST
T T RMBCE FEBNE AL S A,
&) };ﬂjo)*% %%)Oﬁ_f\l/z)f)f

a=r—a Zgi)ﬁ

HHIZ
ZLT, ZhbofL
LRt & il A B2 28 ) L
IRESHERELIEZ,
Wik, F2E5% (8
4. ZDOEDH

3. T 0 TSN, BHEBMO L)L THER LT, ZOEROE Bk

FARECHNCEET IR LOEETHS

TENATe 7R EKFNOE1EER BREEFER) KTHE-> TS
=

B o REI
WROND” LWV FREIZ

) DFIDDEETHD, DX . BEMSE
5. IMNEAE L LT, R

. BB
RSB EZEL TR TES], 2FH K
HELTWA,
CHTRE (BIXOKMEEEE) EIEAES L (GE
=QIE ) WHIR Y & %d A By CH 72 HHEREDS I HE S THNR D B D IE
7R T CUE S5,
=N A2 XM 25 5%, HEEHOHBEIZOWT
ZOEBRDE =B
Jackson B iE 21X,
BEE) ] ThHY

Dkt -

TECER LI LDODOHETHS
2. Ve FERDHEHTT, T74bb
SEOE M ENE
26

N7 a7 OFEREDOE _EERITHYT S
\ZHE-> T, EEMES

- B RELOREER (2R
AT, EEOMEH

[ 551l
ATEF 233 L < 3§
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T2,
3. T 4-3. 0B E THEATL TE# ONRIL. T -WAE-ZEREE -
b b~ ST DI ON T, EEINICmFELT 5,
RHBERE mE Y . OB LRI FREE e D
@EBMESFEE S ANESY (RTEEATE) PICHEEL, EMHAR A
HH T, Pt MET DR T, SN E ESRNERIILD,
@S E 72134t 0 altro-centric DHE 2 J77)> 5 B C H.l ego-centric
OB~ (BT O HEESRTHEOH S AEDL D). & L TaEN -
S EROIE AT N ATREL 725,
@D FEE « BTV EE-ZESE (&ArIRED) —FTEERTER~
LA - RO TOEERIGFE T ONERT D,
ORIGARATE OFEE L | HRIE GBS RTZARTEF OFR AL AERE
OKRMEEZ L ETHRENS KORE « K - UK - K
FLUTIEERT 5. #hRRERE OBERERIR BN IBRICHE R T 5,
@OZZTHHT, B MBI 2ACERBLOBEM Gk WAl

ils}
R
@

WTERLED,
4. (TREHE, TBMER]. TR BIUOERLORERE,
> SURQLIE I - e
ERL, b7 5),
5. 372bb, aIa=7 4 —NTOKFDIEEL STHEITENC L 5%
|mL T,
(b MR ORI ORYETH DM 2 OFEL AL OEFE DO H TRERL S
ns,
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OOOOOOOOOOOOOOOO

#%1: CRandNon-CR I[Z2U\T

BYOLICEHEERYOITRRXEHRFATHESA TS, FHRIHELDE
DIFEYMTIIIARTRAENGTERDERTHSM, EFTREBRSFERIMEL-
TEBRICINDS, NTOIFEREEZFEBREA T, BIMECMI BT ERE
HEESREE—ESRELATRERIL-, BENFHRIMELG-TEIEE, Th
FRANGTEHRADERERTL, EEOEBSLLTHDTH>T. B—EFSRLEE
HHZRICLTWS BEZEBRE<FTRBFERFAS EKENEILLHHM, /11T
AZEMICLE=DAE, FHERFO—BICTELGLOTREL, E—ESREEE
HICRGDRRDESREDTHS, EFMEEOEFHY T, BEHRF O HIE
[EXBEETHrHMEIHY., F—ESROPRIFVACKBEEIZHESN S,
BoESREAFRE., KKICEEREICRERISIESHICENOTROEAHLES
hTWh%,

EESROER. DFYLEHBREMBBREENICLTHHENPER
DESLLGHBIET, FHERFOERMERHICI>TELETOND, ARIZED
T, CEFERBDIRTOIDERRICERRIHTHY . Fl- KA FR DO —MRAGE
AISL=Ao TS, L L, EHRIBEL T, CEEFIE, SO BREFH 5T
AEHECHART, LoE5aLEELHY ., FHELESDATREMLIESMIZKEL Th
BRI, DREDIZELBENERDKEIZHAIDTHSH, LT, AFLEMDE
REAFFBOH VT, EFMELLBICTIEVHHELH L, EFELSHLHEND

28
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DIF. MEDERHBEEDVDEHRIFOEBETHLINOTH S, HiitdHHL I RE
BHEHENVSDIE, ARIEREROBHEAZEYMELBIZHLOTVDET TS, BEE
REVSHMAEEZLOTLDSNE TS,

BHSABADBITICONTOEETIVFIILALEREL-RMaEEHD
LDIE, NBRHHIEBRISOVTO/NRTATIOERTH D, HEHBEDEY
THHIE_EEROBH L. BITOLIOTEL-MBEOH-LLLHETH 1=,
FLTCOREC TN EHTAREZTZAROREICH > TENETREICL TS,
AROBELHBELEEAELE-DOTHS. ARDOHEICCORTRMENHoT=
DEEHHEIZEST, T ATOBRAERIZIC OV TOREE, MR-
LTUOLLSIZKRELGRBREL TS, CcORZEF, BEOFY AFEOFAS, MEIC
EOLTEZRHTHY . PEISRELIZLDTHIEWVS . HEDHROERGHEE
BB 35X TORKDBRERHL TS, ELV5D(E, Fhik, HEHLH THES
N=ME., DEVHEICHEELH>-BRREESREEFBE T REEL O AR D K
REN., FEBEORBOLENT, EOLSICEBELEAZTHERTHOTH S,

HE2  [RUERSDCERERF~DIERIEIZONT]

BEURHIEYMOEICEL. RERFIFERXRICI TREREND, FH
REIFEYEBRRLEO—FHHEETHAIN D, BIADEFTBETERSSN, RIES
NHZLCFoTiakEN DD REFEFELE VN BN THRESNSHEHBZTLED,
D BLEBEOEHRHZEYIRL TRASEAISBIRENEFE T HEEICE.
REMEICOoTREN L. £ MEDLNICEDRERMEZET IS5, T4
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HLERINZIREANDBELDUEAHIEEL. TDEICEEESND T RETHHE
FHRHICERLEL. ENLUAIOREZHERFZEESELIDTHS,

FEX [CEEEh TS TEGMEOLENNFDEREETICLN=%. T
BHhbEBIh-BIE~DOELDEEIEEL. FOEICEE SIS, |

ULEIZONWT, BAMZDRERMND, TEOE BEF T FEVFOEE
TTEIZGRATEINEIND TOANZX LRI DEMNE—DDFELEDT
[Tl ? MEEL. EBESNDIEVSIECHENHBTHD !

BENZ OV T

0O000O0O0O0O0OOOOOOOOOOOOOOOOO

LI BAS
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£EEE 13 Amygdala RHHEOHE L & HERE

) [ELAE:

HFLEW O RIE URPEZI3RZ ORI PR) TR - ERId oo BEARIEE DS A == D N
IR R LR o — 3 B AL 5, MIBASEDIEE - TPk & & b ICHiRE
DEMANDFITCBE L, RUAIRINE #A ORiE ORT LSBT 5L 91225, b
N O RHAARITRBERTE OUFEZ S DO < FHICA BN D, WEHITHEMOZRITSS<
ERNI T O 53 D3 HAR D RRIEAZ K > TR S 412 “JRAR” BB 0 —H8C L FAEWIHNZ 13N
OFEMNALE LT D, OB TIMEICFEE L TERFICHREL, S SICERTT ISR
[E 720 EMMENICEE L GRERE (A0S, 7' MA) BT 5, Rtk
R EWBIIMEANEE L TR Y, "BRBSIEN" L IS, BEOBBEND A D
EHWIMN LTS (K1) .

KIMZE & OBIR TV 2 IX, MEHER & IS - 5 H (B hTWIHIESERE) 2L
TIAPUCHEA T 2 A#ME (E—RERE) ORThD, i), FWbkiE L ORERITES
MM E—RE TR DR TH Y | MIFHZERRSC T RISESE R B SCRTEHEE O REHIH 3 X OMR
EEE R E ., EEERRICEE T 2 EH AR A LT D, 209 2, RIS
BV HFEMRRORE P LR ONT WD, %ikT 5 X912, ELHIEE LToif
FEIRR EEIERMEEGIR L L CORMMERZROE E 255001 5 FEARH2RUITRNEF 220 L
WEESEEICH 5,

AT, . B (BB ORI, RO E 2 TV D RMEIZ SV,
JEHE - BREM) 22D, 1) B (T v ML) EERCHE D7 s AR O RE i Re
BRI H ECHATEDNE 20?2  2) Rl T, e - ez s L
To HRERIRIZEF KOV - ORKEHR AT CEEIRFT D 45 6 40 2 RARARIZ B 1R (g
M) O 2 RICERZGDLE TELRERRD,

31



32

M1 : bkl L R OB E < 7 v IR L,
) EAMEOR LIRS -

RPAZIZIE, TERED R & S X7, Ml - BRMERESL /0 & DR EMMICER O Hi 53,
KA CTEEE OMUSEIERZ & RER) &2 a BT PR Wl (NS oz,
NN RIEZ. WRNCEVERE) 2B, i, RPEHRIZ DWW ToREH SCHk[Aggleton
(2000), Gloor(1997), LeDoux (1998, 2000), Pitkianen (2000), Sah ©(2003)]3% < iR
nTW5, b hORIKEZIEICE T 550X, DeOlmos (2004) D& CIZFEL <, & <ITH
REizuy,

) "IAEANDAS (R) :

RHEARIZIL, R, BRTE, WIBERR., TR, R, R R Ed 5O D FFHO RIS
WLERSOMM R DIEEEINIC, £ L CTHREE (R, BER 2R & ORI =2 —n U f) %
St UCHIEEIIC AT S D, DM, KRIMEEN TUBE S 72 s L OVER 6 Off
WMPRPIRIZASTL D (BT, T 6 OFEEKE OEROFAVULE SFHETH D)
ZO®BREDAINIRLRAE, WNE (28%) | MEEE (b FOWEZELEE) | #RE

(&2 248F) | MISHZE, AISARTE 2> O RHHEAOILESMIEZIZE S H O TC(Kawamura &
Norita, 1980; Aggleton ©,1980). B DRE FHH O AN THRREIICEIL T, XLV
HIED R ERBATI S ND, b 2FEOM LR, &A1) & &) oK%
il L7 RS RIMA TS 9, £ 2T, BB U CTHRMA, RSB BOS LI ERS
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IR ARSI, RE L~V TRAENT TREk] OFRICESWT, 4% GREM) »F
(HEEM) Th 20D REECIIHET STUEESN S, RIS, BEITHRE» 5O
HE WA T DRNCAEBIE R Z B ATERKE D DA 25T 5, ZOWE - R
DERITHEMRITH D,
BB, B/ TIVROANELT, 1) F—330% 0 BEBERT (A9 B X OWEMH
Y (AL0) O Z D TR EERO—HA, 2) e h=%: P ARESRE (BT)
BXOEFREREZ (BY) 2Ot = 5 MMkt h=rHo—#Hn, 3) /1= x7 Y (=
JNT RUF V)% HEEE (A6) b, 4) 2 % <A xRV MNMEEEE (Chd) 22H D
ANPRRIRIZE B TL B,

Projections to Amygdala

Cortical Subcortical

Aggleton and Saunders, 2000

V) BMADLSDHA (R) -

KL T3 2% T 5, T70bb, ORKEOFLE (B, WRIKER) 71D
20 BAREE E R DB FSERITID » THBREBMH O RIET ~ &> THREZ, SURTE (7
¥, BEIIEE., 2iRE%) . IIRERRIEE 72 &~ 1B 545 % (stria terminalis) &\ 9 #f
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RRARAER . B LOOQ@FE & U THEESMAEE 2 I THRMANZEY | MAABLAMUBLIR TEH N
BRBIZ DT THRCRIC AT 2 BEMIPBEH R (ventral pathway, 72 3SR PR O -
ventral amygdalofugal projection) & FEINDEHEE, S 6 IZQREIPH O R EIE A~ D
LRERRN S D, & IZEEEE (TE %5, Bonin & Bailey, 194712 X 204, LT
[AAR) BURIERCE ., mimikiEl, IRfEmACE (OF BF) & OfE O I3y, AEEEEIC DN T
%, RPME DN ERZ X TE B OGN & D 2 SMAIEZIE TE B2k & & & FEO-D0 T
% (Saleem, 2000) .

Projections from Amygdala

ENTORHINAL PARAHIPPOCAMPAL
2 THTF

Cortical Subcortical

Aggleton and Saunders, 2000

V) BHRICDULNTDHERE - AIEFRIFRR -
O BADFEHEE

A BT D PRI FH L 9 2 ik & 2 DUl 2 WM 5 SRR TE) (E O TZ L)

MCTERL 72D, ala=b—ya VEEOHEOET L E L THEMRETH D (BRI,
1999) .
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@ 9Ya—nN—-Ea—T—EEE

MR D RIS EE S 7=V uid, B oA ERRMAEE Sh, BXbhg
WHEDTHFEY D REICHITEAZY (FFrE. ABEm) | RIS L THRRITS
ZAENT 0 (MEATEIOTTHE) | DAL TV e~ ERE MOERTEO< (IFEIIGD
KF) £2127b, 7 U a—"—e B a——JEfERE & IEE TV 5 [Klilver — Bucy,1939].,
TAPAABRIRDTZDIZ, TARIEEEGIBR TN (RREE) 21770 o7&, RUkIA DR
ZHES DI, Floo ZOFOZEMKEEDOBRIC BB L9 ERDS e MZbE Db D
(#k),

©® BHEHITEFHRFEESR

7y MIEZME 2 EFRRICERY 3 v 7 252 THERSEHO0 GWHiREST) %
17725 &0 WS (F) 20 CTIE EFTAOERER I 2 X 912722, WA
gEIns &, ZORMERRMESTFEIIESEIND, ZORMEMEDITFIT I o> TR
HIFENIEDOFBUL, B —RICALND DT, TOMRTOMRITE F& T v N TER
BIZEW TR <. BARAOL (OO, @k, Wt B It LB, Bk
RLEIL L) 2D DEMER) 2 T3= /7%¢J@ﬁmém5
RPRARITEEN LI DS - EE - RFFICHBE LTV 5, SR SRR sR LI 255 38
PR - R D DV MTBEENE O AT ORI OB R E WA RS L Y, FH
HIFNZRARIRIC AT ST, BHIRER & OFIC L0 EREHRE - Rkl =2 —o Mo
DR e WY 4N r)?aﬂliﬂ:: — B UREMRBIOSET 5L 910k, £, R
PRIRIZ, R — R AERICEB T 5 FEMEDO T T ANEOE AR S, RIHETHES
ﬂtfﬁ@jnﬂf e RIRCIE & L“Cj(ﬂu&g IBATSE, R H 6 DRI
GBI 2 A T T BV AMEREAR L B DT 21772 > T b (UhEF & REF 2003)
IHIT, FHRFHEEFRVIEELZE NOBEMIZ/RD & £ ORBLEFRIZ TR
WRELSBES 2, 7o 2 TAFEHRERE MRS OEE  (FHE) & OENER ST
VW5 PTSD (post-traumatic stress disorder) TiZ, EWH L7z < ZeWEEFR 27 F > o
2y 7 (BEBRELSR) ORRLT, SEEICX DRI XL > THRORIEEICA T & iE
&b (Yamasue ©,2003) , 2V, #SfbsnizzZE2n v T v~ (LHIME) L7
Do FOITIZE DIRIKIEE LT, BEEZHWTZD NI U~ EZHET L HEL L D5,
Z TR, EIRAY 7RISR & B AN LB, MIBESE D FRIE SR & AITEREE & 5 ¢ BB Ik D R
RN T, ERRAIREIE 2 W CRML R B0 D 1FB OB = 26l L T\ 2,
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@ EMIETIEORES S VEBRIKNT DM

7Ly oN - B =75 (Urbach-Wiethe disease) I3t N DEEKRFNZFHIZHA LD, &
B RLMEDORBET O—>T, BB EE L. VLo A& % BUROMEEA
2, DI TIEMmARIEZICE Z 3RETH D, BT, tMADEZRMT L2 81X
TE LB MADRTEN, & IZBNOERNGZREARD 2 & ANEEL 725 (Cahill 5, 1995,
1996) . 32 DM SM.OHER EOJEF S 2T, ) 2 TE 7T (foKkFRE
[T BICHE AL D) | ARIERICK L CTEIE CH L0000, T2 < HRIT, M E
TERSN GV, DF 0, ASETENIZ OREEIGREOHIZ— L CRimE Th o7
(Adolphs ©, 1994; Damasio,1999), KX %72 5 S mRHIABRER T TR 12z T
B TR X THE] OREEZ ORI LEEN-T- WD | L7z X 5 2JER DR & #E
ENTWsS (Young 5, 1995) . 7o, @FEHFICEERRIGEFR T 0 THMH) EHEL AR
B DOFRNE (AT 4 75N Z WA TMIEENIREE 2 i~ MEEIZE T, 2T 1 75
HTRIZEWTRERE (& <IiT, RE0AEMA) OEHbE R IO mAEE s TV s
(Morris &, 1996) .

V) R#tARESTHREREE (K2) &Z otk :
O KIEE & DREE

IR TR MU ERZ & AL ER) LMEREE (& ITRTER) B L ORIHE (& <ICHR
WEREE) OMITHEICHES SN TWD, 130, MEEE T B8 OR) ) hdk
B O(HIRED DR ENER SN TWD, KIETECE &k & OF A ERGIXE
FEFICR DI O THE L, & ITHBHEAEF - RIEHATEF & R, WS %2 & Ol icm s
1w & OB ORRHEERGIZE 225 (IR, 1977; Van Hoesen, 1982) .

MEE GBS 5 2 b TG B° TE B 5L, #K (fasciculus uncinatus) &
REIEAL 2 [ 5 TR ME DI -G HRHELC K - CRITBRZEMARIES 35 X ORFE 2 E (OF BF) & AR ALIZ 8 <
AL TCnD DR 51 [Kawamura & Naito, 1984; A% %4 Com80]. TG. TE. OF &
DEFEFIINT Y Rtk & OB ARG %2 > T % [Kawamura & Norita, 1980],

RHEIRITSNR B DIFR A AN L <, MEEEICEE I TW LI EMREDO Ny 7 7
—DPNGHEE~ Y FTHbDa@EE~ TFENICBE L2 EE 2 m i T A IR
LLSFBET 5 L COMRRE T2 %, KIGHTECEITIZRAED & D AT OftIz, TR %K
67 D MM HEERIA D & O FATHERF SR L. S 51T, KINEJEH (basal forebrain) 7> 5
OTEFNAY R, BEBELSNLO R—"I R, ERENLOER h= U RORE
R, & ICHTEHATE, FOREIRFTA~OBMWEF 1N H 5, T4 5 OMRRER, D S 4
DA EYEIIE =2 —r B & . Ma TRRRBICR S . I 2 s 2
DT, AR OEHRZ T X PEND AT AR 2 H TG TE DRI 7>
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T3, ELITRIMEHESE 2O OIFE) « 5820 - Fo1E - MR B9 2 15 RS A e a1 B
SANEIND Z LI K TRENEEL S, V—F 7 AF Y =Nl IEICETEIND
[Goldman-Rakic &, 1984],

X2 © KBGO R & KM B AR & BB TR0 B S T, A
HPUS R L7 B T 2 o0 K 2 RhiRR I BRI L L C IR L, 2 BT

b S R - N
@ HBRTEEDRE :

PR B Z 0 BR FENCH D 2R BK 11T, S L IR E O D 5 Z &
FIBEICH A~ Tz, SRR T ER I - EBR. R, MERERE. KO & o B HERRE O T T
(R DRERE 2 e S 72 1343~ 2 NI i 72 £ & =] 5 A fnfERFIC B 2 BB R M T, 4b
HYE IR RDBFET D & & HIR FTE~ORFED kI & S JEHA~O@) E 72T D)
KLY, TSR TEIMTE AR 32 LR D, DARETAT 2 B-ERITH
RTESOMAMEE Gy AP ) oMUl (e HERP] ) 25 efRE
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kO =2 —a b F T REED, ZNODOHEBICH D =a—a X7 a— R
JST D03, [RIREHZ R D RG> & 53 W S 40 5 R R - L 7" T %t L CRENIEZ IZ I
RAERZ, SMAUEFIITHHIRNCSUS T 2% BE 2 O b D bIFET 2, RN LITIINS %
P& U COMMALIAAEZ ~, M DITHAR X B~ & BITIERD D IR FHEL D IR OE
WA~T X SRRHE OB T TW D,

BUR TESOBERETE N, flix OINERAL, T 726, OKRMEE & < IZRTEARTE . @Rk
T, OMEE., OIHEPDO AN IND S FIERBERICE > THEI SN TV D, SR ORIE
W GRRE) Ikt LT, Zaunnac @) (2 & 5 TSR D 0EIT /e D O] &
FRPED T2 5 TS, RIS 5 LRl S D & X ITIFAEICRIEEINEZ v, KR
LHIET S D & ARRIEEh AL D,

AR FERSE] D B AR I RS, & < ICHTHEEED D OEBEN B T IChH D, T2
bbb, TORMIT, BE FED S RISERTE ~O _FATHEREHITAE < 8L T b 28, Wi5A
DORITARTE 2> HHUR T ~OEH T E & LTI RE L IREmEE DR D . Rk
MO ORHER TH D RS0 IEE & EE L T % (Rempel-Clower & Barbas, 1998) .

ZOLT, FEERmAE RN L LT, Bl LITENCRE 3£ ORI IR T
RO FEASBEE U | HIWTRS R AATENC R TR IR, TEE)C B3 2 FUR T i K
& ATHKER - FFBE O EEHAP R AL BRI R A L D R T - BEEik. UK N (B3
LAMAUEF ) - TR, S OITHEERE - BRI 2 & O TITRNESES L TWnD (8,
2003, ZMH) .

Flo, Eiia X2 oML LTk D & BUR NIRRT 72 & ORI 2 5% 1 CE#E
KB 2 IS5 & [RIRFIS . FERFERME - IRIUPE O EERIARIRIG RIC B BB AR 2 TRV |
TR FEBRETR & iMer (RATHE) MRS R S IX A WICEE LoD, Eillk L~ &5
LTS ZENHND, B~ORENT 7o —FI3ZhrbTh D,

20 FFRTNICER TR [RMABCR O] OIRT &/ NS, 1987) Z8E LT3, £
DOHF TS & RIIADRERZ T4 - KRR O JEREK | R Uie QIR T &RERR )
2006 O X 32) , AFEICHWAEL T3 & LTHET 5, DK, K SVE O ORE
X, WENOOFE®RN E O TIL, BRNEEEE, WESENTE ( B EBRTHLMICE
AUT-RR N By RRLE B R B fE) CTHIE O &V O AF9E (Aggleton,1986; Saunders & Rosene,
1988; Saunders, Rosene & Van Hoesen,1988) 23iHMiIC/2 &4, S HICZ @ 10 FMICIX
JRF7R KRR B 3w L (Stefanacci 5, , 1996; Pitkdnen 5 2000; 2002; Majak &
Pitkdnen, 2003; Majak &, 2004 ;Kishi &,2006) RSNz, ZOMBEIZONT
IE. AREFES THEIND /NGRS AT ENTZ,
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 BABESLHREEEARER)

TRER h_'
I RERCMAZ | |

WA E > ;sﬁn FLEEGK. — BRERATZ—> HRE

# 1% 55 [ t Ta4vy - FO—LK

BEs Tk vror—@gu 2 URE

v , _
“ > ik B ——> B E (CA4-CA3=>CAl)< | ?5

b1
\ .
géf‘ > HREMD #% —> WisE (EICRBEKE)
TR , |
mLu . > fl 4B I i 88
R iR F—/nzy-Ok=> -
—> £ JIVIERD) R

THREKH
Lﬂi‘é!#‘ - HHE (PP, fRIR. KRE)

\J

BRI KH 2 (SRAE. FHisERKE)
RIEAATE (EHKE, REDKE)

PR BK

3 RS L R IER Z Tl S IR W T R R DIz 7 v — b TR

L7,

@ HHE - e & DEE

RO O IR CRIME Tt S 2130, WA TH LB SN D, T
b, BRI & | RTEHRIIITRE - MR L~ b & B ICEEE, RkEDR
HLHE AT ’_EI/\*B YORERE - WIIEEREIC AT S CE Y [Norita & Kawamura, 1980] .
D DR ZOEE~OR G- K E v, AKEEY CIXRT S IR b R UL E 53 % %

A A @i&f%ﬁzéo IHRHOEY T, BERIE, KECHEBIEE W & [FERIC, Ml
FRRDN ZAUTHYE T 5, DX F';%E’?-"H%E I, L ETEEMICBWT, BERS
TEEhE RSB LTV 5, £/, MEREICIZE /720, NTF R, al Rl e2aih
RRANRCHRRAEFEL T . AHEER - V*JJJ{M\%\* - TH B R O AR T d UK T RPEA
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WCANBRMEE B2 T D,

BRI Z L2, fx OMnERE, O R—"I%, @Qtr =%, @/ v>r
X7V REWVIAETFHIREMERH D & LT, thai, [TEIR, OEE, FRITCOBRAET
HDHNE(R=VF VT 4 =) DETNAD—2L LT, K%, OF 7R (novelty seeking) .
@fEtklalEE (harm avoidance) . @WMKSF (reward dependence) & BHE-S1F HAL T,
—HEBEMRETIREIN TS D3 H 5 (Cloninger, 1987) . £ Z AT TAK &I,
PERGOMERE &3R80 | BIE/NER Ao T AR EM A b o TR — L TR0, L
HITERHED 2K A RDT LD TH D, o T, FEHETFHIC Tz NI O 495
Rz RO BLRIZIZ, (B - BEEATENWRE - BRIEICED ) REEGES (B
= FN—va s FEATENCED D) KGR OMELZ EE L TGRLEWVWEDTH
Do
KB, WE. A& L 2O RE/REEICET 5 MBI, Schneider K (1923)iIcfF &b L 5
(2 RGP HAED D DR DOEEBS L LTI X T, R PRRIC & EF o7 h,
BROBFARIEIL - TREMEFLDHZDEFFIZEDO LG b MR E RRED —
DTHH I,

©® KpEEKE DREE :

RWFEIERZ T, RRIED HIEFEIRDOAT) (Wright ©,1996) 28, £7- 3 HITHAHE
W 2 BARIIT 2 B 5T 2O BREN L0 R—_I AT (Li 5, 2007) 23, #Ik
T2OHEFTThH D, & <IZEDOIEARTITITMAEE (=IERIBRSEE) & X D BaER 23 R
BAL, HAMUDEES (core) &MENMIDZAS (shell) ITXAr S TWD, & L THHERS
B OATE IEENIC, BEIIFECEERICEEN RN EEZ SN TS, shell ITITEE R
R—=rRI Ui & F—=" I 2K (DAR) DORWEBLRRBOOND, ZOHEKO =2 —
i, BEE (Y1) BEIZE > TEROH L ZEMWNIZEII L, ZDH RN TE
BRANZATEV 2 BRAG L7 & ST 2, (A A~1T, ke - FRED O B AR ORI,
F MDY DITHT « B S NV TE ORI ME 0 D, E DM, RikEZ b o S % %
BT 2 BEEOIFEIA MO S, 2L TINDDANRLIT K—/33 VSR ER D O
W ZRBUTIE CTHIEI L, S OICHERREERO 7V & I VEgfEEitE = o —a U &2 LT
MIMCIM R D FERZIC I 2 2 TV D, 2O X 5 ITHEMIBRSRI T RN R H BB BN
THEREZITD L LB, WMEHR T2 LIck> TEE ST 23HMEIL, TORRE
I I AL L CIEFEITENCR G- LT\ 5, I, BERERURRG IR B (MR 2 A U
CHEAR, N B (3 K OSEYERE) 72 £ & OBIfRAIIZE S 41TV 508 (Tanaka et al, 2006;
Hampton & O'doherty, 2007) | @Bk A Z—MEAR B BR—BUR T P EZ—RR (] -
HARE DO N—T 1T ZFDHFEE A 72 LT D,
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VID  EEIOMIEEER—RHA. BTEERTEF. AIEEE—(COLT O

RPARIE BT 72 XD 0T TRE R KM BB BRI~ & Jikie - Fr i £ T o iR (CNS)
BRIZHIY | FRRREREHEIC L > TEEICHE TSV TWD, ZHRISMA 2, WM - H
AMRRORT T R - £ ) T I VR EEERERE VGO D L, CNS &R ARG L Ll
UL 700, W BICERL 95 D Tlid/e <. B — i O RPIR D A B EE 2 e FE I &
CHZLFEETIIH L, Kam LD RELITRD <,

ZITIER, BEEE ICABORKKICONTEZTHALZVOT, & hTHELWEREL
BUF T RISV ZEEEZ R D 720, Sd TRBEIARIT, RTsERTEF O IR
(orbitofrontal). Wl (medial prefrontal area, & < |[ZH7IKIEFIFE cingulate motor
cortex), fHIFAEE D {1k (temporal pole). PN{H|(hippocampal formation), FiaE(& < IZHG5E
WIEDEEE fusiform gyrus), EH<AHEE LTS, £ LT, T 6O BEIKF O BEEME %
L2205 RIBFER TR A5 ORISR H 2 FEERE & F8EERE O BB L3 A b 5,

B My 7 AL LT TFD 3 A, T772bb, O NFHEER ) & L TORE & 15#)
LA A2 D HAERE, © MIEHEEDORGERIK A2 B0 5 R EOFE, @ AIEAATE (P
ik L OYMAlE) 2B 2 aeEhfE - Tl HrE, TELHTHRD,

O NUEMRRE] ELTORE (- KR) LIFBILEmEXZ D BEMAE

BT 2D . BB LTI, RICERT LIRR 2 ESE, 2 b DR R
IR, £ 20 S BICHK TR~ SfnESh D, KINSEZ RSB D &
PR B BUEIZHD DA ES . & BICRE - SUR TR SN TS %, 2 b O
MEDRARBIIATEAREN T, WA IIIRE I, WRAEITAHER (4 3%, —KEHT
THEE) 2o Y BUKRREHOWDWD D FATHRARER S Z ZI2kb D, ZoHEENL,
TS O BUEREI AN - JEBR 2 E e A RESS KO TRURRYIRT | O fF8) & 38 - ot
DIFELEITHELTHD ZENFAD (EBZAES ZThE BT TWnD) |

QRIEEZEDFHFEIRE A B 5 RIFEDRH

MISAZERT T R'E (TE %) 1IRIELLOAT S 21T, - BRAZIZCDE < OF#
Ziit L CEEid KO R E a2 R L T\ D, £/, TE BT HUgHEH
PHEZE & & b IR B 5-3 2 UMM (face-selective cell) 23R STV 5
[Perrett et al., 1982] , BERMACERFLHDOHIZEI TS PEOWEISFE OREICER T 2, &
N OBDOFRNE 584 D8k & U Cid, MIEAEE i CHREAEEICEE L Cu 2 AR EEIEE
[ (=FEERED NS TWDS (i) | KERHEFIIEFROZ 4V vy T AD TV
— 73 AR A P O BB s 0T, R IS KX ORI 2RI FEN S
HEDOFRIELAL OB Z D HRIEENC SOV THFZE L T 5% (Critchley et al. 2000)
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@ wIEATE (REES K UHMIE) HAEHL LSBT - TRk #ae

YL T RIEE 2 W TCARFED & . WA & ATEERTEF IR 3 & Ol B8 & DR
TR IRAE OO E T mPEZ, £ L COMAT BV & DRITITF9V R T & 28— J7 A
WO HiL5H (Ghashghaei & Barbas, 2002) , £ 72, RHIAD & 58O B 23 il R iEE#h i
B (M3) 12, 59V %E A RER EE (M4) 1IZi7hiu T (Morecraft 5, 2007)

S HITRAMkIR L IEEE, L <ICZEDORTHE, & ORIZITR fi*ﬁﬁf*/\@ﬁf%ﬂ“éh

(Kawamura & Norita, 1980 ; Ghashghaei & Barbas, 2002) . B\ ThInos
ORI OAE A B EME S B R AF B A O FE T IMRI 2 W oA A—T 2 7 (lgfENT) O
RN STV D (lidaka B, 2001)

EIAHT, MADLEHI LGS THEET V] 7225 b ORHRBOMANITIEK S D
o, TEIZRES 2V Lo (Theory of Mind, ToM) | ORREEHZATIER
[Baron-Cohen &, 1985]i%, #EEi> BN ICHMAMVIEZ D REENH 08, M

DOLOWET RO LOLHREBZBET 2O T, 2 2=7 4 —{FBZ X D FEHRTES)
ERT D THERMERE] 220 b0 T, HADLOTZ 4 -5 ER LG LS
9. BIEHATE « MEHE « RADRI D=2 —F ¥ —F% v MI EITER~TZ LS ICAEWIZHE
LU, JEE LTV, BIEHATEF, ATEEEOMEPRET R L OIRERS. LA X OE O
s, AHERIRIE], RPKARZ S 2 D OMEER Y b U — 27 ORRRIE. 2O T2 o -
THEMERE 2 LA D AW PRI 272 L TR D . £ ORIt tho@gaEE L LTH
BAIE & OBHE M E S 41TV A (Baron-Cohen et al, 1999; Bachevalier, 2000),
ek, 2Z(1979,199DIC ko THRM SNIMA RIEICALN D TRESS) | $72bbHiE
T I N D RBNAEDF TR IEB SIS ERE OO TR R T 5 Z L1, 20 Tk
DOFEFE/R TR Th D RPMIKOFERERI R E %2 FR8ik S 5,

VI XERERITE BHEZNER

{37 %’%ﬁ@ﬁof%fmmmmExw%Lik%%Af%%bé%§U@E%%b
FTIFEA R BORFLIE 2 BRI GA 1. RPMA TR GEAS N L T\ s 2 &8 PET %°
fMRI % W2 FE CHE ST b, ‘fﬁ%ﬁ?ﬂ‘%kfﬁﬁa}fyliﬁi@%f;f*\?ﬁ)%%%75>7L£J2 912, B b
DA WHNEPOHIBHIFEAETE EOERHIRLDIZRLND LD T ifoc< JEFR (fh22)
DEREZLE L, IK<BRZ2bOE2RE LT, EEM LI LEEACmE SRS

RF 7R ROTERE, SF W REMIARER TAEKIC L > TARZRBEROEW S Z ZIZEGH 6h
i 5 o]
RIT, & b2 WIS AT AFTEC L 0 o BEERIR A O B) & (3 R BURE O R 1

SLER LT BN OFESR A 7850 2 EiE J‘Eé'@'é ENHB Mz ENT- [Kanwisher et al.,
1997; Farah & Aguirre, 1999], FAFFEHIIHEMN 2 2= — 3 0O ETRUIRIESFE
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YEDEHR Tl 573, HIERE TZ OFSRREIOTEE 73 E L AR TFLTWD Z L3RR S
T 5 [Schultz et al., 2000 ; Pierce et al., 2001],

BRBYERE E 2 %1522 MRI 72 E OMEBIFE S 22 TR Y | RMED B OHIRIZ SV
TR & LT MEN L AN DD, JEROZEIDT-D0, —E LIRS Hi
Tw&m(%%k%ﬁzw&%%)o:@@@ﬁwﬁﬁwﬁﬁiﬁ%®§%ﬁ&%L
R ERFIZOXFE L HIDOT, WROXA FIZLH2WHI Tl <, RO A7 —
BNZHER L7022 E Ly (Tebartz van Elst 5, 2007) , =< &t FHI3IE (/\
AU RAZHEE, HIHIT Y — R) 2 SEMEICRGE L7 f G RTE £ T OREF & x5
ﬁk%®%ﬁ%ﬁ%LT%%%&@%®%E§%%%&E%wﬁwy@ﬁw%f@ﬁ%
(Velakoulis et al, 2006) 3% %, 5%, BHNRECHSEIF EF DT 2K ERT L 2
EDRHIfFSN D,

HTEA B D O A ATIRATIF ICRZE S L, € 2 CABE I N5 T, [HFROMERE
MR AT O WkiEZ 2R &3 2 RIMEBAR & IHBIRHEEZ1T72 5 TR T %
Hb & T 2GR O Y AT Lk KIGHT R EG B HHETT 2088 ET 5, 2
DI - PR OB EIH < LIRS ND ZENKRUIT, Zoar he—L
AT MTIREERIC B0 2 AIEARATEF Y. BEE T SRR OB LA F D T RET S
OREFEINCE =5, ZORICBIT DK O ABEHISEMEDO AN DR B OREIZTE S,

IX) 8HYIZ:

) — IS B D RBRIZIEL, RN B AHERE &5 O CHE B RS D B BB
TLLTEDD LRI, BB — R OMREEAME < 2 L2k - T, EE M
R EOEWRST, ST R EON R IN D, AMICITEEAK, KBk, BB L
BIEARTE 230 5 T - B LV ORI D 5705, T b BUEEA T, RPA,
PR FENSMT 5 IfE I & sE8E ] Ic K> Txbh T

LZAT, HEELE ﬁk;o%mgwmﬁwm@gm & L EIRARIEEN L, REICH
D ODFKMRSR (ERAREFHER) ERETICH BRI REEZALTND, Bl
THEICEREICEI2MMBIEATH LD T, B M T \é%M%%@Mﬁ@%W%@¢W@@
BEipsd, iy, HENIRRESRERET (RkiE, PR, SRSEZ. WAes 18
IR GAR % B T RN R R AT 550) OEGMHROMEERZ LT 50T
Do 29 LT, RINOHER & B OO LI H 2560 BE, BAWICEEL TS, A
FIZdH-> T, @ik (BLE) BRI, FEELZERNICKRT 550 L L TR
FERDONTND, TOEKRT, OB & iE-> TEREFH A 2 TV D AIZ & > TiX
THENT RIS SN TERE b2 b D LR D,

B TRk Z L E T HIEBOMEICONWTEZL THD &, BRI S &R
HESAE RN BOGRT DY R0 A D L~ULin g | KIMECE S 5-9 5 S b 88 (6
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—EHFHRD) KL BINEAGETHRAI - X3, ZLTHLDOLNL, I HICHAT
B OEERELRESHEETRNEETIE FOL-ULCET e =TI % — ) BFEET 5,
ZZICEM RIS IEE T S & . REE OB A (i o o 7oAl & O i A & doH A
HIENTED, 2FED ROCHEE LY LIIBROBEICRELKFT D EHALNT
WAHITHFEIEICIS W T, ZNRFIEHEL OO\ s &, & - HOMmE CAER 7
BRAELTL 5, DFE D, THEWERRIL SR ORBHHENED Z DIRIEIZ 5 > THEE) O B % 72
T e XD, T2 EZITEN. Elie ETE LUV ORSREZ RIET S,

HEE

HELIEREZG = Gle4d ORRER) 2. £72/EX L THEWZMT R (B
@%zk?)&%@%_&(%5-3w$waay-9yﬂy)m@%wtbi#o

3CHR -
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#M (medium spiny neuron) T GABA {E@EifE, £EDKI 80%% ., ZiL
BITHABRICHHMEZ E > TV ET, IME==2—nr 2T GABA/Pv A,
SOM/NOS & A, H LT = &AM L ACh SRS S Y £7,
ZDHrbDa Y o= o —m TR ER O (large aspiny neuron) T,
BIRD 2% %2 50T EEAN, BEREEIRIT ACh 2455 L, £ OBEHR
IR SOV BhRER LRk 2 M L TR =2 —r VICEEL2 5 X TRy | F
for & FRIERSE D 1T RO IE®) 7 B 2 EEN N R & ek H 2 H U TR Y

S
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63

MR AR RITIE D 72 < &b RIMBE KD 7 5 X v RfEEhE

(Z DZAEMIE NMDA Z A 7C, BHRIGEM/ A A OHEIICH L) ObO
ERBEHRD R— 8RB (Z20ZAF KT D1, D2 7 v—7C, BhHRZE
FRIASA L DFIIZH D) ObORHY £F, T b DA E%1T T GABA 1F
EIMEOMHINER S = = — v UK = 2 — 1 36 K ONKRIINER IR & 2 VO AT
PRI R OMIAEE (w4 2L MEEE, 7 e —boxiAaf, BRERE) N
D= Y AFEE= 22— AR R R 5 AT £79, ZAbDOHK=
2= UBIXORKEEE =2 —r 0f, & IR RIMEEIZHEEMED )
ZHEZTEY, 74— Ny ZHICKRMZBE OB E 21 L ThET,

BTIT, & (pons) FHIKICH HMFMILHETH 5. MER (PPN,
pudunculopontine nucleus) 75
a) FATMEICHIMGER ~. b) TATHEIZIMER . /I~ 53 2882V H AT
£7

BE, FROEE ((KHES) CHRROFOEE 2RI D (]
VEEE) visuomotor; HEFEMEEB) audiomotor) FEEC U X LD M7 LiC
X, BT E BB L7/ MK - NS X OMNER OSBRI 5 L o T — N
/BONTEBYET, T2LLRITOERTT N, MOk L 7o L~ L2 )
L CHIESITORMGERE BT) XAV =3 L—F —) OWFFREITR > T2k H,
BURTEE (Z OB KON OB E £ & o THRIR TEAATE, subthalamic or
hypothalamic locomotor region, SLR & N9 ) 236 ORI AN i R Bl oo B2
Bz 3 L OV G 8% 25 % (PPN) @ 15 15812 & % H ik #3417 B (mesencephalic
locomotor region, MLR)IIZ/EZ HIVD Z E N LN/ >TEY £,
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64

PPNOD=a—u 37 Fral) 0ROV TRAZ AP REEER, 2210
(3R PR LTS B o R D RSEIC B 5T D b 0 & LT oo VB R B (SNe) D
R— X3 VA~ OB D3 e S DT H, BUR, RIMFEIER: S 612 TH#h1)
AATIEB OHIEN BAR T 245 - IEBEN OMERRAF R R OEGE =2 —1
ZE TNV A 52 TR0 . MK - lRAGRORIEEEIC L o THH
BN 2 U COET,

Distribution of DA, NA and 5-HT schema
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FARE
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R EBFHOFENTEEDR F
FORNFERE & IF IR AB (T IM DRERL N D A TERRICEMR L TRV . ZORW

DEXFENEET DI ONTEVBS RAHMEMAHY £9, & MV F
FTe, VXL ARVEY  BIEOFID LA, FRE L ICSEENIEL,
MBS T D ENTEDL L IICRY, ZO—F TRIMENI RS O
WRERETHD0AFRETH D0 &AL, RIFEICER STV 5 RHIELE
DNy 7 7 —DH NG (& X2 working memory & LTC) MHE~ YT IT5H0
ZIOH LT, (HFENCEE LERICEREZ T TENEZE LB L, S
THIENTEDL LT 9, O, FEERIKEEE 20 2 7= ATSEATE 238
WT, AR OZEAICEIGET 2 K OB L, ATENCR LEd, KRENETREICIX
RHEIRDN S D AT OMIZ, IRERREERIA ) D O REE 4 JlyE 9 2 s 72 BATHED
BENHD . 612, KIMEES»b078Fval) Rk, BEBEETSHSO
R— R VR, M ORMBEN S D F = RORERK, & < IZHTHEATE,
HOREIRTER 22 E OV R H Y £, Zh b OMFRERD B HU S 4120
PAREYE TR E = 2 — 1 BN T, IiE TERIREBIC D RIS KT 2 &
SPEZFEOTEY, AR D O RENET HMNO S AT LORE R A
INTIEA T E DA > TOET, & UTRIHEPURE 2 6 70 5 KM%
SR ORTEEARTE ~DO AL, FBA - FE - WO 72 DI LR IERZ T A
AVCRE ZiEMHE L LTV ET,



67

BEY 6b  NORAINIEE TV DR E TV DRithT

B S AOBFFIEC L 2 0ME2 SBROED b v TR TE

P2 531 H

JNFPE3R

Yt U

HH

ZMTT DM I DI OFBEBERE T 7 /L OMNAGATHNZHEST T 2 ) 1A
—F% v b (1D ICET2254 (B8 FE ERIEMTY: (E2) ICkoTH
BT,

O B FIZEDOFEKE~DOEH L L, AR L — | TERETII R0
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5. FOL—=7128% FLF2,F3,-+13, n—co TOWKHIRTHTHAS I,

@ Y —F v MBI D, nEHOAEOLE (IFEh, B, HH),
REBNAIATRY) (CBY 2 A, DB IIFHED SR NA IR T, &EAF SR D
NEFF 54 \CBILCF OEARKE 2D & & ANER 2, /NI D857
NEFFE SASFEST D TH S 9,

ThoQE@QDEMEMTZT F OFTNLO—2>0 XA ER L, fik
TLDRT A =2 DR KD,

(FE 1) JIAES T 2 06) FrBll7 2012 pp27 OX 18

(7 2) mfE¥  Takahashi, W. : “Nonlinear Functional Analysis, Fixed
Point Theory and its Applications” : Yokohama Publishers, 2000. Pp182-183

Theorem 6.3.4

b
1o

EWROHIIROEY

F=F.(F(F))

- - -

_ - ~Cognitiqn *

\

’ GF(X,,y,,Z“W,)\ » "

F=F,(F.(FJ))

F=F (F,(F)) G.=(Xy Yo 2o W)
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ZOROBAIZT, ROLXH>THD (E1),

ZZORMEZE (G1)., Thnb, REEEE (G2). thinb, 22

DK (G3) , £ WVolet ONEH (mapping) DOBAFR T, £ o AEEEK

(function) L LTHOLDLN DD TIHRWMNEWI, ZDOT AT TIXE RGO

BT,

i
N
1o

Gl= (x1,yl,zl,wl) - cerebral cortex (KAMEZE)
G2= (x2,y2,22, w2) - basal ganglia (KAMILIEEZ)
G3= (x3,y3,2z3, w3) - thalamic nuclei (fi/K)

Gl —F1 —G2;G2 — F2 —G3;G3 — F3 — G1
x : emotion/olfaction (f§F&)/ ML) . y : cognition (FEE1)

z : motion (JE#)) . w : active will B/ BE)

(1) NEF¥nix. ne{l1,2,345 ..} =NTH 5,

(2) 3 DFTOEA{GL, G2,G3HE., ThLh, {KIMAE, KIMILIEHE:, 1K} 3
DETOENLZ B L, G1,G2,G3 I3FIHE ZEL >,

MHMEIX, (6) TRINL—TDREERICL > T, G1,G2,G3,-,Gnd X 9 |2

179 %,

(3) GundD 4 H DRIy {xn, yn, zn,wn} % {x,1, X2 XpzXaat & LT FEE

DFBI KT

‘a—focj/)t)\ Eﬂr%(xn¢ € {xnlfan»xn3'xn4}?a;)60
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(4) ZE¥ex,; >0 1%, JEFFESUTHONWT, 1€{1,2,34}=1Th 5,
(5) G Fnld, IEFF S ZEETEX B, OERT 2 13,
Fn=F(x,,) TbH 5,
(6) #IHIE G1,G2 22554 F1 ARE L, wiC. PIHE G2,G3 75544 F2
PURE L, 2O 2 {HOMIEESE F1, F2 2554 F3 BSRETIUE, 1
6 G3 205 G4 NRE LT GLICRET D, ZOREN /L — T DRlER D
J1& 725 7T, FLF2,F3,- Fn®D X 5 IZH#ITT 5,
(7) WS, [EE SIINEFFE 54 12OV T, Foe,) &R0 2R %y, &
T5,
o T, TRTOAMONEFHE S LT, Ti,y,=1 TH 5,
(8) T_XTD 4 HDNAFFZE S4B LT, FEUEF (x,,,) ORI B DO G FHIA
RThbs, 77706 Y v Flx,)<c ThHD,
(9) B4 Fnld, LB TH 5, 77205, {F1,F2,F3,..}X > RT& %,
(10) B Fulx, niZ25WVWT, Fa>0ThV, noowo LT5&,
Fn->0 Tho,
(11) FE¥a, bBTFET D & X
1) BE%F A convexlike TH 5 &%,
D a>046>0
@ F(x3) <aF(x)+(1—a)F(x,)
DEXZNI,
2) BIELFY convex TH D &I,
O o0<a<1
@ F(xs) < aF(xy) + (1 —a)F(xy)

@ x3 == a/xl + (1 - a)xz
70
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DEExE N, BEEFN convex 72 H X, ZOBEEFIX

convexlike Th %,
3) BA%FH W — convexlike TH D & 1T,
O a>046>0
@ a+4<1
@ F(x3)=aF(x,) + 6F(x3)

DEEHEWH, (W — convexlike &1X Wataru — convexlike

EFENZ0N,)
BIECF 7Y W — convexlike TH D7 HI1E. Z OB FIX

convexlike Th 5,
Z 2T, Flxz)=aF(x,) + 6F(xy) <aF(x))+ (1 —a)F(x,) ThD,
4) BIELF S W — pure convexlike Th D &1,

© a>046>0
@ a+6<1
® F(xz)=aF(xqy) + b6F(x;)
DL E U

BIECF 7Y W — pure convexlike 72 513, Z ORISFIL W — convexlike

T D,
5) BA%KFH W —linear Th D LI,
© a>0,46>0
@ a+b6=1
@ F(xs)=aF(xy) + 6F(xy)
DEEZNN, ZHIE, A0 ZED & X, ZOREFIT linear
THY,
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JFUR 0 bV E & ZOMMFIL affine ThHDHEEHRIN,
BIMF S W —linear 72 51E. Z OBIMFIX W — convexlike TH 5,
6) UL EDRIZ K > TERSNDBEEF W — convexlike TH 5,
(12) w2t
1) B3%F 7 W — pureconvexlike T®H 572 51X, Z DK FIX
convexlike TH %,
2) BIBFD W —linear TohL72 51X, ZOBMFIL convexlike TH 2,
3) BIEEFR W —linear TH D72 51X, ZOREEKFIX convex Th D,
AIERA
1) ki (11) 4) &£ 3) THLTH S,
2) Eid (11) 5) & 3) THLMNTH D,
3) kit (11) 5) T. BHF 2#FEEmnT Flx)=mx+n & LTHERT
& @A,
@ mxs + n=_(>amx, + an) + (bmx, + bn)
=m(ax, +bx,) + (a+b6)n=m(ax, + bx,) +n
EIRDMD 3 =ax, +bx, THDH, Zhzx, QDEHRNITRATD &,
@  Flax,+bx)=aF(x)+6F(x,) H5., @ »o6HEohd
b =1—a LA
THiE, 11) 2) D 2z =ax,+(1—a)x, 2155,
(13) @EfEHoOER (JE2) 12k
XEZETRWEAR LS L, {F1,F2,F3,..}2X EOFEBEREK L+ 5,
I1={1,2,34}¢ L,
XX EOFEFEEE %A, L Fa=F(x, )BT, Zh%

F(x,,1) = #,(x,) forall (x,,4i) € X XI
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EEFRT D, ceER & L F ITFHE L, 2B\ T, convexlike T
HY .
BEOL Tiv=1 ET2HFADFEE vi,v2, V3 Vs DIRZFAITENT,
Z§=1Y4; #¢(x0)<0
B XD Mg €X DHET DRI,
KD

inf max; ;(x,) < c
x€X

155,
(14) K681 A —705 /1%, {F1,F2,F3} CThH X bivb,
(156) H1NA—7DO3FEDEMHICAL T, B<alTDalBLD2ED
EEARE B D,
convexlike DFFME (/IMEDAFIE) ZRd X970 2 kG %
x2—(a+Bx+ap=0
& LT, {FL,F2,F3}2RD L H12& T,
F3 — (o + B)F2 + aBF1 = 0
Z DR REXF () = 00 2 IRBEEF (x) 1L convexlike T 5 Z & # kI
Y,
ThOHL, F)=@—-a)(x—-B) =x>—(a+B)y+af £T5&,

2 2
FHsER LT, Foo = (x—28) - cpnzne,

2

TR = g =P x =5 BLEF@=FE) =0, F(2F) =
(@B

<0
4

THOIMH, a>0DEE, Fxz) < aF(x) + (1 —a)F(xz)
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DZIZ, a>0DEE, Fys) < aF(x) + (1 —a)F(xp) Ziwii=7,
X, (11) 1) @ convexlike D EFlZ—F7 5,

Z iz, azi, )(3=%)(1+%)(2 DEEDH (11) 2) @ convex DEFs

WZ—E3 5,

(16) ZOFMN, F3=—afF1+(a+B)F2 L LT, (11) 3) @
W — convexlike ToHiLiL.

a=-af>0 222 &=(+p)>0 7> 0<(a+p)-

Thd,
(17) ZDFiX. AREIOL—F 2R LT, —fEIZ,
Friz — (@+ B)F,q +aBF, =0
Thd,
(18) Zo—kfiga K%,
SREOD, WHETT T, RATERT,
Froi1— (@+B)F, +apF,_; =0
ZOENE, RO 2 KA D,
@ Fpp—aF,=BF,—aF, )=+« =p"1(F, -
aF;)
@  Fu41—PBFu=a(F, —PF,_) =+ = + =a" ' (F, —
BF1)
ZIT, @-0t¥sL
(o= B)F,, = o~ 1(F, — BFy) — B 1(F, — aFy)

Lo T
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(a—B)F, = ("' = " F; —aB(a”™? = ") F;
B<a BEW (16) 26 —af>0 THLIMNH,
(a—B)F, = ("' = " HF, —ap(a”™? = B"?) F; >0
B<akV (a—B)>0 ¥x

_ (an—l_Bn—l)Fz_aB(an—Z_Bn—Z) Fl
F, = B >0

EW) —fREEFG D, PIMIEF, Fid (6) L. G1,G2,G3 : KMEE,
KIMFEERE, TUROYIIMEIZ Ko TRED 0D, F 3k E 5,
(19) Fd ifEx, (10) LV . Fn>0THY n>0 EFT25E Frn-0
ThoHNH
TO—ELY B<a BEXO(16) D5 —af >0 THLHIND,
—-1<B<0<a<1%5,

Da=1L792%, F,#BF,&35L,
Fn—>%‘;F1>0@iFn+>O THHME.

F =BFO&LE, ZOLEIZRY, Fn-0 THY

£77. 0<(@+B)—ap=1+B)—-B=12505, Fnix W — linear
T D,

LoT, NI A=FDOERMHIE, Tk, (16) &b

O —-1<p<0<a=1 ThbHb —-1<p<0

@ 0<(a+B)—ap<1l Thbb 0<A+p)-B<1 EVOITHE
BHRTH D,

@ (a+B)>0 Thabb (A+B>0 L-oT —-1<p T72bbO
WZEmEND,

@ F,=BF,
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Thd, W, IN6DOOBLUV@DRMNLRGIE, Frn->0 L7225,

2) axllT 5,

L7eo T, NI A=FOFRME, 2k, (16) &2

O -1<p<0<ax<1

@ 0<(a+PB)—ap<1

® (a+B)>0

Thod, Wz, b0, @BLU@DOEMNLEBIE, Fn>0 &725,
(20) ERL 1) 1E. 260D, @B LV@DRMELR ST,

Fn iX. W —linear ThH 5,

Eig2) 1T, Zhbo®, @B LUVODEKMLR ST,

Fn 3. W — pure convexlike TH 5,

(21) ZDOFn 1Z. (12) OEFIZL > T convexlike TH 5,

(22) ZOFn 1%, (13) OEHIZL->T Fn=F(x,,) = $:x,) LEL L.

2NEN

$3E

j}zlyfl kﬁﬂég"zﬁwiikii’gﬁ}ﬁﬁii Y1, Y2,Y3,Ya @ﬁéi$dii€

i1V Fi(xe) <c

DI eX B (8) 1Ko T, FET D,
L7e3»> T,

Y/ OF-N

Lfo max, £;(x,) < ¢
X €EX

“r%,

JESH A 7 VBT HIMOERET T V2787, 3 D ATDHIAL{GL, G2, G3}E, £
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I, KR, KM, (R 0 8 AT 2Bl L, £ 6o A
BE (IME) oz 32L&, ZNHIIIRAFEOIEE T, GM4HBF MK
DEINTHRESIND, G1, G2 2> 6 FHF, DSRGE S 4L, RO G2,G3 > 5 BALF, 73
WESND, ZTIWHDF,F, ZHEE LT, RO LS BA&pE LT, FTDH
SHMDOHHERIZT L > T, FridtkE s, HBEFnix, kO X HIT

1 2
Fri2 _EF/n+1 _an =0

D% LT HRAThy, ANhEERE (s 21 7 VoFR
BEIL—TIC Lo T, HOMOTMIIER L, TO@X 2 AR L¥—L7 5
&L V=T REERREIZ2 HIX 0 IR THZ Ex2BDb L, AREIZRZLIE, Z0F
TAPOAEZM SN FHER F4E ) 2RO X5 ITHRT 5,

NMOBEEEE T /LIZIB N T, Fuld, 1H8%, BER, E#RE LORREIRERK
ROFEWIEEEDB X 2B b L, ZDFni D AT ERx,, 1%, i&5%, IEFE
51,234 LD L X,

Gn = {Xp1, Xpa) Xz Xpa} 1L, TNEHL, (1S, 800, EE), EBNNERK} 281
PL., Zhbod4foANEERE (MHE) LT25, ARBIOLV—7T, $LF
R ERBHREDRK E 2D KO REBEALEAH L TWD LD 7%, 4 RHHO
FIENFET S & &, COEREZMBLUT D0, EWVOEREREEZT, 20
AFDOANNBEE (EE) 0> b—oDANERE (HEE) x,, ORI % &
KT 2 X5 RIEFFEZiNFEL T, ANEEE (ilEE) A= RrLF—
DEN DT, 2ol (iliE) Ofxa2H e 35k ODEEZRKRETD
LORHLH, Thbb, b L, ZOBFIZEHNADEL, REMIZEDRWIED
BODRRELINNIT, ABEOBLE AT ADFAIL, D AT L OFREREIR

DHDHZ /b, £z, Fadd 0 IR L7enW e X4, BIOIREIERNH D Z

7
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L7 %,

T, MRIICEZEBEZE T, ZOXI MO AT AL D, FH,
AR, EB), BRENAYEARO BB R A B b T 58 & E 72 IR AR R O 3
FHRTEDE Ly,

AU, RICBIHT D, O EE 7 e Moo TREN 28R (E3)
EBRDLTENTELINE LAV,

PERIC TR A RO AR E ST 28 LT L 5 2 .LAITEE) O JEkED
HARL, BRFH 2 BLED b AR, DRYZEE O TE T D B B G R
L., NRkEAEAHTZOHMEEOEREZHIT5Z L2 EE LTS
EEITEHLTELDTY,

(E3) 7wuA MEMEE HFH1E AFERE 1971 4 pp309 FE T
AP B3 PREMEMER B 235 EIRTER ORI

Theorem 1 Let X be a nonempty set and let {f,,f,,...,f,} be a real
valued function on X. Let I = {1,2,...,n} and define a real valued function F'
onX X Iby

F(x,i)=fi(x) forall(xi)eX x I.
Let c€ R and suppose that F'1s W — convexlike in its first variables

and for any m nonnegative numbers 04,1y, ...,Q, with Y/, a, =1, there

exiIsts x € X such that
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; ocifi(xo) <c

Then the following holds-

inf m?xfi(x) <c.
xeX

Proof. From above (12) that holds F is W — convexlike implies that
F is convexlike. So we have the Theorem 6.3.4 by Takahashi, W.
ppl82-183 of “Nonlinear Functional Analysis, Fixed Point Theory and its

Applications” - Yokohama Publishers, 2000.

Theorem 2 Let X be a nonempty set and let {fi( xl),fi( :cz), e fi( :cn)}

be a real valued function on X. Let I = {1,2, ..., £} and define a real valued

function Fon X X Iby
F(x i) =fi(=x,)forall(xi)eX x I
Let c€ R and suppose that F is W — pure convexlike such that

satistied by
© 3f(=,)fi(x,) €X
@ fi(=x,,,)—(@+Bfi(=x,,,)+aBf(x,)=0 and f,(x,)>0
@ -1<p<0<a<l,0<(a@a+pB)—af <1 and (a+p)>0
and for any # nonnegative numbers Yi,Ya, -.,Ys With Y% .y, =1,

there exists x 0 € X such that

A
ZY@&(IO) <c.
i=1
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Then the following holds-

inf maxf,(z, )< c and lim fi(x )=0.
xeX

Proof. The reference was made of the case £ =4 above our
discussions in this paper. So we shall have a generalized case of £

nonnegative numbers.

Theorem 3 Let X be a nonempty set and let {fi( xl),fi( :cz), e £ :cn)}

be a real valued function on X. Let I = {1,2, ..., £} and define a real valued

function Fon X X Iby
F(x i) =fi(=x,)forall(xi)eX x I

Let ¢c€ R and suppose that F 1s W — linear or linear such that

satistied by

® 3F :fi(xl)' F, :fi(xz) €X

@ fi(x, )-+B)f(x, )+Bf(x,)=0 andf(x )>0
@® -1<p<0
and for any # nonnegative numbers Yi,Ya, -.,Ys With Y% .y, =1,

there exists x 0 € X such that

A
ZYifi(xo) <c.

Then the following holds-
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LrLf mflei(xn) < cand
x€eX

if F, = B F; then /rl;,l—r}c}of’i(xn) =0 otherwise 411_r)rgoﬁ(xn) T 1- B >0

Proof. The reference was made of the case £ =4 above our
discussions in this paper. So we shall have a generalized case of £

nonnegative numbers.

Theorem 4 Let X be a nonempty set and let {fi( xl),fi( :cz), e £ :cn)}

be a real valued function on X. Let I = {1,2, ..., £} and define a real valued

function Fon X X Iby
F(x i) =fi(=x,)forall(xi)eX x I
Let ¢c€ R and suppose that F 1s W — linear or linear such that

satistied by

® 3F :fi(xl)' F, :fi(xz) €X

@ ‘f/i(xfn+2)_ (1—a)f¢(xn+1)—af¢(xn) =0 and E, =f¢~(xn) >0
@0<a<1

and for any # nonnegative numbers Yi,Ya, -.,Ys With Y% .y, =1,

there exists x 0 € X such that

”
ZYifi(xo) =c.

Then the following holds-

LILf m?xfi(x%) < cand
xeX
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Fy+aF;

if F, = —a F, then }Ll_{r(}of%(xn) =0 otherwise }Lgrgof¢(xn) =T34

Proof. Let B = (—a) in above theorem 3 and we have this theorem 4.

E5E RNEEEEFETILONE: R

fEam e LTy Mo —F% v Mgt T /VOFn 13, 02U L7gu
e, BIOL HE, 5Ra, E®), EEENITA. O —F v FORBREFANT A
DRANL DAL, MDY AT ADNRADIERZB Z 3 EHERI S, ZhEd ko
FIZFET D,

xm?'éﬂp_ql BITHhiEEET IV

41,+2 ((X+B)Fﬂ+1+(IBF =0
INSGA—RIZK BN ER

F,—BF,

JmE, 0 0 T—p R ) o0
7 — convexlike —-1<B<0<a<l| F,=pF, | F.#BF,
0<(a+P)—af<l a=1 a=1 N/A N/A N/A
(a+p) =0 —1<B<0 F1<B<O0
EE EE ARLRE
non — convexlike | -1 <B<0<a<1 a<—1 1<a 1<a
0<(a+p)—ap<i N/A N/A and/or —1<p<0 —1<p<0
(a+p)<0 p<—1|0<(a+p)—af<1| 1=(x+p)—af
IR R AR FiRE—LRE AR A

5| SCHR
(1) JIREE T2 206 FeBlle 2012 pp27 DX 18
(1F 2) mfGE¥  Takahashi, W. :“Nonlinear Functional Analysis, Fixed
Point Theory and its Applications” : Yokohama Publishers, 2000. Pp182-183
Theorem 6.3.4
(FE3) 7uA MEFEE HF1H AXER 19714 pp309
AT AT 25 388 #hREMGR O 235k JERIERK ORI
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Cortical activities in animals sine lingua

Musical performance

Nigher MotOr 8rea w1 =P brainstem, spinal COrd meumfp Muscle

streaming sequence Musical cognition dorsal path

premotor cortical area Hparietalassociationcortexh Space imaging

transform/ mapping

of information Tone frequency
PFC (DL) ’ Al
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L7025 T,
Tu——8 Xu PEHCEROABRTHDH I L 2RI 5,
(9) M RAFRETE B O HT LW IR 0 52 AL X1s = Mat(X14) =
m(n)G~'(4) =F
F 721X B 1(#)=X1s=Mat(X1s) = m(n)G (&) =F =
G H(w)
CRRTE, ZOFBEROMIT n=14 THD, ZHIZLV, H
255 Rk
PEPND, ZORIE, B2 WG OKIER Z 7R/,
(10) Z oAU, REERHIKANL T 2 MARMER H D | (iR £ 7213
AR AR (AR IR
(CRANLT D, FT2iE. LARWATREMEZ D 1 | ARG (23R L
IRVSRIED B %
(11) DAL, @RS EOH LWREHE TH 5,
(E5) "7 m719324FEY U MR T I —TOHEK)

[Z I RSB O LWEEE (3 1 {55 R DOZEDE 5O b—
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—Z LCHRFIZ—ix ) 2B 2720, 2ol Th I L — ks
GO EMEERBIRD « - -]
26. £ A EDORIEAIL
B 22. 0 mIT. IR TRAMEORIERE T2 S 22 L1 D,
Moyt L= O FERS g+ nx=C LTHLE,
2D CITRETE R,
n=012.,18.925&L & F &9 XTDX0,X1,Xz,...,X18 &9 5,
BN TR (n=0,1,2,...,18F%,)

d& 1
dé

\dg(m)
LFUE, U E A EOBIHCE T B,
FEE Y R . KO kS AR ko> T E T

( ) (FP(&)

Fﬁ9=—n EY G+ 0, b =c

2

EB< L

|A|= =|v1 V2|=1—771n2 TH D,

Ty

ﬁﬂw&mﬁA@)k@ AZBNT, akb ICEXHZ LKL EHT 5,

(b, =T IRseettEe) 1931 Ch 2B chH b, ¥—T Lo
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B AR
aNiHFR, o NEE. vt REIUHIOTRETHD & X
mMW(ﬁciamiémammmﬁfév%xﬁ“%%ﬁ%%@ié:

ko7
ambELNLHEAD - L ThHB LT B, 20

20 73 AR E L THRARV AT, Substa ()

) =a b, i

"Subst" 3.
BEFoRETHLZ LIcEEY X, )

(E6) F—7 v IRZEEMER ] S CE p p23-24

K\_[C: n.|_
Subst |A| (Vl)_ e, 11 =C;-C; 1 "
1 C
K\_ 1]
Subst |A| (Vz)— n , 62 _CZ - Cl n 2
Lo T,
C1 1 1 ¢4
g(F) _ Subst |A] (\;{1): C: 11 =C’1—Cz U b= Subst |A] (‘Z): N, Ca|_Cy-Cin,
|A] 1o, 1y, Al 1oyl 1-mym,
n, 1 n, 1
LD, oT,
K K
Subst |A| (Vl) - Subst |A| (VZ)
G(F) &
EIRDIND,
Subst[AI(Jé)
G(F) = y
Subst |A| (vz)
L7223 »> T,
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C,-C
(R =——"2"T1,

2—61772

2F:%, y=—x AN x——y ETHE Yy 1:£x‘1 EEITDHND,

C,-C;n
F=<—2 - 2>g1(zr>
C1-Cam

. (ez €10, )%m&:im F=mGl(6) &b,

C1-Can

LRI ENDTHA D,

(Y

ZOX F=mG 1(#) IZBWT, F X, 9 XTDX0,X1,X2,...,X18 #HE T,
ZONX F=mG 1(6) I, SEFMHATRATH D,
ZOXKOFBIZHD GLH) =, 22.T, SEREFELATONT-,

3
i, G YL FERME T AT iz ?

B 2ETROFHEERT G7(8) B, HEROKEFEFDORNT, LDk

INZHENTHDOTHAHMN?

HEIEDT=DIC, BREZLEZH-T (ala=rr—a ), AFEfTE). §F

R (OF 0 HFEYE) 23 5T, FOME (ME) 705 gesture, sign, signal

ZRERT % primitive 72, & L CIRFIZ elaborate 72, R I L= mk 7215 5
=

JEhe (form) & L TOFEN (HEEELELTNE) TET (EENRT)
TeDTIX RN ?

ZZIT, —OoDOHERENEL XD,
FH2ET 6 NEE HEY) Y EFESNTWAEE., Tor it Mgz
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U OEBEFREGINE, #iT 5.

HAD /) —~ASCEEZEE, JISRHER O & TR (E3) T
BB O B T D 85 TR, (OIS 35 TR0
C bRt T EMRHIK B,

HEIZITf o4 LTt 2ENWTALEZ ST T, FOHKEL 2 —F
HLWSEIWZHED Uiz, RN HRo72, ) GE7) IR 158 Hi

W JEE PP141,142

W4 e BN HALEZ DT @M D THHKEZ | 2 Xnd 9

2o
(MRS 2 | (T FEBERRONAFF THLS,)
BOED, 2L, RRY) 2Y &7 5,
(ROFED, Eioid, [BROY IXEHERONEF TBLT,)
ZOEEILFERD S 2 2 Nk EG(Xn) TERT,
O 21 FROEEET VBT, 4% Y ICEEHLZ T, LFRIEHE
RORBIMET N ET D,

GXn) + nY=«x .0

Y+ n,6%n)=«k, .@
ZOORE YoGXKn) 2RI, BMOMEEZHEDOL, BROKFFHIX
M THIZRKEEZ ] NWEVEITH, LVEWVWEEREZLTELYL, tWnwH &
BT,
Zo@NiT GX)->Y 2RI nH, BOMEEHDL, LRV [RE

O I3, Mo B THkEEZ ) 2EDOLES. EW0WH L amRT,
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ZOEN HRERIT, F2FE2-3.0 28 8L 25.0 K 51T,

TR_RTDO n 12OV T, Xn=mn)G~1Y) 2455

EoT, il (Mo THAEEZ ) 1%, Al (T5E) SRRt T
V) OFHEEEZGT)OEEE (FREROBIIETF) &b,

DRI, TOLERTIX, Mo THAkEx ) 2 Tgskd) OFEEES

DEHLHETH D,

4

Fexix, BLRPIHREICIE S &, X e 7o 1T v

N
oF
=
O
8
gl

D35 £ U 4 D37 7 7 BEIZONT, AR E X 2 5 BORE 2
W5

4-1. 5 OFE B, B 0EFR. AT HOWT

L AREXZ TS BV BRECH 2 “BiR” T, B - Me (S5
BET) BIFBRABMEEATHDZ WS BEERSF (XTv7) LD
WThHD, [BEBTI LW RABEAVIABNS,

2. MUBEPIC I I AMEEER R 23 F7E L, Moruzzi & Magoun (1949) @ fii

AR AR T R
(REERIR > TUR IR R > FTRED) . B r b= N5 &R, 2 D & HEIR
AN
Jouvet (1972)DE /7 I AGRR EN D D, & D VITHIRMEEER
(thalamic reticular system ; Jasper © Montreal Z2JR) & VW ioi B kA

25N
=
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MROHLND,
3. ZOMEMNIZIET I, XTF R, al ragET S MR R 23
Y., TIND
il SR A & MERU S RIS IE L T B,
4. AR ORTTHIEMEM & Wb 58T, HREBOMRIK & W% -

1\\

H BRSO
FULHIZREBALIC & 72 D ERET ORI TR & L IZHR s D,
5. BURIE, BIMOKE A L, ST L OWHEIBREE A D O JIly B s 2 K
M EIBZ 5,
FPERIE L IR R B D o
B« BEGE - IRPRRRTE 7 EHRFE QR OISR O Tk 03B HLIRHERR

e

IEPRERE. BERNEZRE /2 EDMERE TS T 2,

6. HUR FENIIATMN & & HIZREE - MEIRZ =] 5 HOENETH 555, £ DIENIT,
BAPHK, YRR, R XA RIEFIE . =2 — - KRBT Y |
AREATECEIER T BB GT 2,

7. FREICITIRIE RS (activating system) DIEMT, KMILEEE & /)N

i 5 DK & 7
AN %D, KIMEENSOERFLH D,

i E MR (LDT) . Gk ER (PPN) CHIMEEE 507
BFLa Y CROAT LB D,
8. LLbn, TEETWS, BZLTWS] L~Ld, B0 miGEi DR
(ZBPH D

AR AR & IR D B O T B OIS TH %,
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4-2. R OF B, B1ETR. HDWIE F2EFROEEREIZ OV

L ¥ipbe b ~LEMTHBET, B ARG ENRBITEZAREICL
72 TR () & . BE)(locomotion) DAEN LMK S E B L (FAIZ)
ERWDZLICEoT, FEOBELLCGEREREALEBL LTk,

2. ENBTICHE, BAEGE PR (W& HEOMEN TREL, RiEs
MREHASSBESAL) AR Z L, RBEOHRZERIICEFTL5F R U— 0k
BE S TR AE BEIS T M, FEORZORHE, EVICH AT
HEVWHIEEESOL, EMEFEORTaIa=lr—va VICREREHIC

SPNIEERE, T72bb, SEZESTIICE- T, TLT, ZThboDHL
WEREE T C. KMMECE RIS ANE ML S dv, BB Ik & s A B A E L
mEOWE b S T RUEICRE SR LT,

3. T T OEMKEE., FHEHOL L THE L, ZOBROE B
TIEINRNT e 7R ERBOFE1EFTR (BREEFEFR) KEE-oTWERL, 5
Wik, B2fEER (EHEEEFR) OUDOEMETHD, 2FEV, BREMESHE
BrRESFNICEET LB LOBRRETH D,

4. ZOEMROFE _BEOEIL, EESREZEL THETE 2], 20 “K
WBRDOND” ENHRREIZEL TV D,

5. M HEAR L L Cid, HUR - BiE (B X ORINAERZ) RIEABIE- L (B
XOBR) . — R & %EA B CH7 2HREDIHE STV D DI #H
PRI T TR I D,
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4-3.FHOFE =M, B 2E 5%, HEEROHBIZHOWT

. TECE®R I3 b00HETH D,

ZOBBOE=BEBEORKEEIT
c BERITHRRE OB RE (ZEtek

Jackson BFHIZTE X I, D&M -

BHE) ] THY., N7 a7 OFRERFNOE_ESRICHET S,

2. PANRE FERDEMHTT, $72bb, BENAAT, BEOMH, HLFEI7E,
Sra DR EREDITIE > T, EEME SRR 2 S OalgEnTE 2 3 L < FaE

+5.
Bl WAL, FHBY-EILE-ERE -

3. ZD 4-3. DB E TEAT
b h~EELT BT, BkEB I mE LT 5,
HEE 72D,

ORBFBERERE £V . £ OB bAhG b3 v]
. AERENERE

@EENMESTEE 2 RES Y (RIEEATE) NIZ

Hieh T, At MET DR T, RIERHE ESRIESSND,
@ F & 7213 0 altro-centric DHE X 775 H £ L ego-centric
DB~ (BT 5 HEESRTEEDOHSGEIRAEDL D) . & L TRER - M
X FEROWZ ST FREE 72D,
@RI E - AR, S -ZEA R (&APIRED —ATEERTER~

EoOH TOTZERTE P LNERT D,

LR - G
GRIFEATE O L | RIES B OFTHARTE O A AR

ORBPEZ L ETHRENBE LORE - FEE - 1K

BLTHEERT 5, MBI ORERI R BN REEMICIE KT 5,
DZZTHIHT, B MIBIT2HOE®RB IO EM (Eik) #ulico
WTERLED,

4. (TRAEHEEl. TBMER. THERS] BIUREhLDEER L,
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RILDWIIERE R %
EZLL, Jlic (#61HE) (BeEic) LkL73%), Cf. ZRE L,
5. T7bb, aa=7 4 —NTOLROIEEL STEEENC L D R%E
HW|UT,
[t MR ORI OFHETH D MEN 2 DOJE LI O FRE O TRERK S
nNs,

%5

(HGHRE) . TEMER) . TFEREHN) BLOENLDEER L, KON
TR AE

BET D,

5-1. REHEEE )

1. B84 (matching) HRE L 1%, JFRERAYICIZ, BRED DA Ao TR D ARIER &
HNA ETISRBRL THITA L TV ORAER L AN TR S LA bE T
L.

Z DF[E (Mat(x) =+ or Mat(x) #+) ZHIHI HKRELS 5., H2E
2-3.0 18. A TS 2 1. Mat(X14) = X14F 72 1IMat(X14) = X4 TH 5,

2. ARWERE L~V (SR EE —1555R) Tid, A4 X X232 bfiib-o TV 5
A — F X B R OREG OBPED D, R E Lica A—v SfERTLED
BEETH D,

3. B EO—IEFEMBHIRTFE L L TCOMRIEZLID L~ T2 L
RETHILDOTELHEBETRVE MIBWTIEREL TS, WbwD,
BaroEFThds (REHEETR),
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4. Tebb, TOERLHITESE GRERMELREITE %) 2 kS5,
5. & bIT, BEBNCATEIT S L &2, ST HEA T, FHEAZILTT, TLTZh
ZIATT D, 0L ZRTEAKED =IRIER) R 7ME) <

ZD X DI MAKREIZEMI S R 5E S

272 DIEE  MDIEHE & HEHE A SOk L C
BEHAL L, BEICREZXTDHZ LIRS,

6.

7. —%IZ. HRE BRI,

Mat(x) ThH 5 & X
(1) FR%nm :

TN BHATINE Ao TRLMEGHRAEL . HS
HoTW5H

FELIZ
BHIN TV ORIIGFHRBE 2k L, 4 A —2 (in B—W)
ERAE
D& X, Mat(A) =BE7/-iIMat(A) # B TH D
(2) FolEm : WEBZ@EMTLZ L, fAETLHZ L
—W)

. (in HESRH

ZDOLkx, Mat(B) =BE7-iIMat(B) #B TH 5
(3 HEm: FmEel

IHGMZ R o TIHEPEIRY | FWEHRGETT 5
Z &, (inB—=W)
D& = Mat(Pn+1) = PnE72lIMat(Pr+1) # P TH
Do
(4) 178 :  ATE) T KL, ¥EHL, IWFE2&Z 2., ETTT 5
(R - sEEIE),

ZL T, EhxF=zv”r GTE) €T%

o (in HIEEATEH —&
WIERNEF)
ZoEE, Mat(T) = “T” F721% Mat(T) # “T
Z LT, Mat(T)=C F£721F Mat(T)#C TH 5
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8. UUbd X oIz, JBEMITIL, KRIMEEHESEOHESE &b THREOH
& TIERT S,
9. BAICIIEEET b L EHEENRO Db,

(1) K% ® Matching : & « H% « BEO L~V F— T % EA T —
We - -,

(2) @D Matching : 1B L OEFER - B O EM - BRI - thaME - - -,

10. FAHREIZ, REVEDNFET 5, 2D L X, Mat(X14) = X14 BNZD

FlTH 5,

11. A IV BOEEBP AT D & LEEE - @48 L T, gk
SHEMEMOEmFE L2 IND, ZHITEVMOFET, B8 (B
EDOLE) 1L (Aufheben) DiE@h% £,

5-2. [ HMER

1. BEMRICET 2% — U — X%, BOEW., BIRIERR. V—F 7 XE T,
FATHERE, S8 ftRa I a=r—v a VB I OTE, BEOMEHEE G,
2. BCZMENLSXE] GEA)) LT, BELAZMALZR b0 L L THALT 2785k
ML CERR B MR & I D, 2. ERORESRLILTHY | &
RE|ERBLERDITONT, &<ICE MZBWTRETLHZILDOTEL LA
IWTH D,
3. BCEW : BCEMIL. &, PFC (ATEAATKE) . Bk E T, 20k %
M9,
4. MFEH:EE CERIT, THIE/NET m— R~ THT, ZOEEEZH S,

5. ATHEFRL O OER (FE8) (XX, KOMRERED,
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(1) HA RRIERE OEEE E AR O RFH . BETAD L X 0E# 7S &
JETE N o0 IR B IR SR BE AR oD i 8 U s

(51 H3CHk) Aberrant sense of agency in patients with schizophrenia :
Forward and backward over-attribution of temporal causality during
intentional action (Maeda et al, 2012) zo#fZe<T. A bId. EBIMEFEITE O
BOERFRE L TRL T, A O REERERET 2859 2 &2 <0 NBATS LAARFELR L OOk
B9 IR SLBIER D B RIIRER 2 34l L 72, 22N o T T, O EOMAWEERA A, 2 B a—
H—A7 )= OEFICEIN., EHICBET S, TF—BEo b, R L) TS D13
IREND, ZOX—RNHEND L, ZORBRFPEFHMKEREREEORERBBRENRRD LT
Thbb, REHIICER % 7oA P RENT TRR Y Y TROBIE 295 L 512, BEO LN S, 5
FoIE, ENENORITION LT, EBOERIERTH L0 E 9 el Lo icfirashd, &
DX REMD L & ZOWIENR, B OBENMHOTEN - & EEKT 5 (self T, an intentional
action), ZiL& MO IIRENTENS N2 LK T 575> (non-self JHE an external event) D>
DLERET D, Thbb, MEBNLIAT4E sense of agency NHTh Hh, T e Hh#E T
HOIPEHBLTHES D LWV, — R TR E SNIZAFSE (agency judgment) TH 5,

(2) 29 L7eHeB e 2T 8L LT A 2T, @B AR o B
DR HHANFE SN TE TV D,)

(B) Z ZIT. MEEBMATIEIC Ko T, self BRI EEE B (insula) 23,
fth )7, non-self &% 1L FEHTHEERE (inferior parietal) 723B85- L C\ 5 Z
& DRI S LT,

ZOMBITII TR s D, 20T Tid, ERRo X5 ICRICHI L
7
(Insula) [&&Z&E & (Inferior parietal) TEHTHIERE DIMNALE %

3. 41ZFRKR LT,
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7. 70k, BEEFEIHE LT,

7 — « == —u % Mirror neuron system, F5-7BA

/7]

SHTHIE DR RE

IRPfH] - 22 M1

FEFPIR R & B FkbEE

(ZOWTIE II TRET S Z &7 5,

@
)
®
@

2 (R T — -+ =a2—8v %, F5-7BA) B X OEEZRBAT (5o
/uss. Precuneus TN, ACAEACICKT 2 MEROER] £72i3 TE
) OBE RS TODAMEEERS 5,)
8. WA KIEICIT 2 AEFIL, EBIRYZ0EZ O B Ml O K072 Lk
ELTaAENLE D,
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5-4. KB — KB B ER > RN E OB/ —F v b

T lid, ZOMEHIY —F% v MEIBEOBRICE W THERN 2 E8T5TH S

-

Do

ZORFLRMEIT, B TERETLITHA I,

IR

£%%k 6a  Cortex—Basal ganglia—Thalamus

LT

I . Motor system loop (pink, yellow), II. Association system Loop

(blue), M. Limbic system loop (green) IZOWTOIE 25tk L CH< Z

L4 5, (Figures DEEDH V)
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B & RIMBCE & D F oW EpRERIES, I LT, OE#R, OmHE%,

@ix2DN—TNd 5, (IR, 2007a thZ; Alexander 5, 1986, &)

Circuit loop : Cortex — Striatum — thalamus — Cortex

KB R — A — R — KRIMBLE DV —T

I. EHRNL—T
1) EBEER RV
R EEN - R B ROV N Ei— VDo —iEE)E
2) [EI4 i EE B (SMA-proper) H/L—7
SMA-proper —##%— GPe/GP1 @ H[##— VLo WHIH— SMA-proper
3) Fifl e EEN L (pre-SMA) H&/L—7
pre-SMA — B RI%(CN) OAMAlE— GPe/Gpi O HE#E— VApe OAMAKE— pre-SMA
4) EERECEM) RL—7
PM — CN O4Mil— GPe/GPi ®iFNEIE— VApe OWNERS— PM
5) IREKEFRNL—T

ATEAAREF,/#l E ATHF IR — CN o il — BEMEST— VAme,MDpl —ATERAREF, i /2 AT 2R

BEEE A8 HETEE S — CN O K4 & #iakORiE— SNr 1 LU GPe/GPi — MDpe & —#
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WRRBE » PRI - 3RS — BRI — IR AR BR— MDme WIS — kxR E

Cerebral
corte

DA, 5-HT,ACh

Limbic
(Hippo, Amy)
DA

Tectum

AC Cerebell
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ERHEE

DA: Dopamine, 5-HT: Serotonin, Ach: Acetylcholine, Glu: Z /% 3
:/Eg\
GABA: ¥/ 3, Acc:fllZit%Z. Amy: JRHEIAR, Bg: RIMILEEZ, Cx: R

=N

Hippo: ##5. Hypoth: K F#B. PPN: IE#ZE%Z, Raphe: #&EFREZ,
SC: kM. Sept: Hf@EEZ, SN: HVE. Subth: fK TFEZ, Th: TR, VIA: B

e
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ri ¥ x
— OO XEER _]<;
|“ ; Glu Glu
| BRE
‘ ) =
(GABAJ ENK) (GABA] s-P)
45 25 T
B
ngte
) (DA) L
&)
B R
BE T | |aes
=@j"°’ KR
B @K

BE®
Motor circuit

Q C) (GPUSNY)

e

Y(GABA)

(75 s B E % (PPN)

1

)

J

> Ach/Glu e I
‘ T
cum ‘J) Riw Q mwe
#ht it GO Gt
ﬂ*&'ﬂllﬁ@y) il nEE.
e - Hi EEH R BHiEH gg%n‘/
AR EH R (

X 6

RERET IV
FHMIIATEBHE, Glu;, V¥ 2 VB, GABA ¥
Yo7 s /K8, ENK;, 27279, S-P; %
TAY > A-P,DA;, F—»% »,5-HT | v b=

>, Gly
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TN,

HEHD Motor circuit & fH;EHOHIEICRIT 2
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Motion Sensation

Cerebrum

Thalamus

~t \‘/‘,ﬁ

Substantia nigra

I . Motor system loop (pink, yellow)

II. Association system Loop (blue)

M. Limbic system loop (green)
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KRR &
' Ib'T

i
{1
A

(10, KD T L. FMIZATSH,

1) Alexander, G.E., DeLong, M.R., and Strick, P.L.
Parallel organization of functionally segregated circuits linking basal
ganglia and cortex, Annu. Rev. Neurosci. 9(1986) 357-381.

12) Hikosaka, O., Nakahara, H., Rand M.K., Sakai, K., Lu, X,
Nakamura, K., Miyachi, S., and Doya, K.
Parallel neural networks for learning sequential procedures, Trends

Neurosci. 10 (1999) 464-471.

23) Miyachi,S., Hikosaka, O., Miyashita, K., Karadi, Z., and Rand,
M.K.

Differential roles of monkey striatum in learning of sequential hand
movement, Exp. Brain Res. 115 (1997) 1-5.

24)  HORINEL

KRS — LR & A — TS B AR AT AL D
‘Executive function’ . Brain Medical 13 (2001) 343-352.
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conclusion

That may be to say that we have an equilibrium point in our

brain.

ZDE X 4WouZER (B AL MEMO 4%00) TExAUE, 4fEOR
LS 2B DWTEE Y H LT,

x#fE vy L, y=1 (x) EnFET,

(ZhE m Ay |=n | x) &TH4TvIETHFOT T hLE
7y R FLTCENEFBEAUC LT TE,)

4 ab c d72b, MT—EDF5DT, a>b—e—>d—a & GHEM 4 H

HYET,

1) X, BRRICF 3NFENE 9 A TH L7205, =)= — RiE sl
RV SO K 9 72544 (mapping) ZIRETHD &, FRNE
(inner product) THDHNE I DERET D Z & & OKRFEEFRIT,
FEIZ720N,

G1—F1—G2 ;G2—F2—G3 ;s G3—F3—G1

X - emotion/olfaction
y : cognition
Z . motion

w : active will

B EhES % (wave function ? ) ; #ERY St ZE [l (infinite space dimension) %
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Z z2 5, ' F 7] % (Qquantum mechanics) . # B #& (distribution and
hyperfunction), Heaviside B%t(Heaviside function)

Bra Vector <f| = eix =cosx — isinx

Ket Vector | f>= eix =cosx+1isinx

NiEZ & 5 & <f| f>=<f f>= cos2x—i2sin2x= cos2x +sin2x=1(FEH# R

L7 %)

Incase =0 72& ., HE2%(orthogonal) & 72%, Hilbert space & LT

WX D, BERTHEESD, Banach sp. TIIHNFEN 720,

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

AREEZD =0 E—A < THLLER
LU EDBLINOH WG 72 8008 RIMELERRZ T, R BB . R iR PR

— /R REDBEHEIRFE OO ENGE Z T, 3R, TEE) (REEHHILE)) . BAK, F 87 & DTk
MRERE | A 35 L THERMELZ HDDITH0 000 T | 2RI RO 2B Th o,
KA ELJEAZ ORI L R AR SR (A9) 2 D TR AL & U CRIE BB AR L BILR L
77 . BEAES I 5 N — 233X (A10) SR D KRR E L THRES O Rk i, SHITH

IR LTI R D FZ A L TODELLRIIND A RSN TET,
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2236 BRARA TR RITIT D72 b RIMBCE SR D 7 NV E I R EEME (20
ZARRIINMDAY A 7T, BHERZEELRIRI A/ A L OFERIZH D) Db DL BB HIROR—/ 3
TEENE (2D ERIIDL, D2 7 1—7"T, BRRZGE A AL DIEEIZHD) DLDHDD,
ZIHD AT EZ 1T TCGABA (FEMEDIHIMER KN =2 —r RHIR =2 —n B LUK
SLIERE S D\ TR PR LA O M HEE (= £ B ILJEEZ nucleus basalis of
Meynert, 7 @ — 1 ® %} A # diagonal band of Broca. 4 B substantia
innominataZgd’) WOV AEEE= 2 —r ATHBRKEARE 5.2 TWd, ZLT, ZhH O
IR 2= BROKRMEEE =2 —r 3, EBITIRSRIMB BB O /1452 T
BY, 74 —R R THN KIS OB E 2L THD,

DI —FTDE, PRI (TurravrronaXUR— L) OEH S (IREY)
B OZHNR) LB BT T VB E T IEME BT O RORBRL B EIN T, MLER
FRIENZ 31T 175 B VB e B I A — R 7 L 7 — B BE R 220t (thalamic filter hypothesis)
—IN = BIZE S THRES AU T/A LV [Carlsson and Carlsson , 1988] . ZO{RELIZIE,
BIEDMRERLFEDOBEARD LI THIF SO NE RH LW, KIMBUE — RIM AL ER
—HAR — KN B &) TRRIRME ] FAR A1 () D72 TIF s S LB fEEFE S LD EL Tl
164 Eb FITITHL & R AIE R E 2 LR 2 7o sk B I T 5,

BAEDN DR, RIMEEER 20 < DR #E 2~ — R LB RE TR B 038 i/ R 7
VTERRAIZOWTOEN =R [7=& 21X, Parent and Hazrati, 1995a,b ; Graybiel, 1997; Mink,
1999; Hikosaka et al., 1999, 2000] |Z#23 A LM TED, ZAUTHEE T D 3 _ExlT
DFNFREUTIE, KW CHT) B DB G 2017 2 R st (R DR R Tl &1
FEO THIRRIRLITND) DA Z T DUFER MBI ENEI LT X SN D) DI,
IR DB (VAIVL) ~F D38 DM AR N EZ RS R M ARAZ (M1 &b BT SRR 7 «
— R I RIS L TR Z1E> TOD) IO R D REN TODH R TH A, EIZZOM

PR T AT MEREARIARRRTE % (ascending reticular activating system, Moruzzi and Magoun,
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1949) DFEIIKIZF31F D HFHRIZITHR M L BAIRDND RIS E N ISR BRI S 22 DAL D BRI
PR EL TR 5 b Q% [Masson et al., 2002] .
KIMEEERZ OB REZ JO BRI AU, LT OIS A), 77200 iEfRIC
BUWTH, MERICBN T, SHIZIERRH- TEBIRICBWTH KIS KORNDS D HIEL
IZE DB CARE L2 AN ZBRIEL 2 hr— L U Gl IERRERIREZ IR D | HTRE &<IC
REENEARE O CTHORTIAIEZTIE ML D2 LI2L-> T, FRMAEICENN H 2 D1THE),
AIFIZBWTERZE T T 5ZLICRESEET DL EbiILD, ZOFEHRA NI 540
HIBEREZR WL 7 4 V2 —HEREME S ND L ML IR M B U IBINT 52 LN TE b,
R R A LB CE T, 2O/ R U CREEERE MK T L., B IXELIL <, 78
B LDHZEIIH0D, A% . A RIVEDR BT 2 B 57, Bri-/2 sz 8 2 7o

FEMEEND,

0000000000000000000000000O0

7SR

SEEE 24 NMKBIEES
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K- /Mg —7 BEE  EFRERE

The cerebellum as organs of movement and throught

HETF O L OKRM - /MK O EMEH R L OBEEHEE
RN E A I L, BB SISt THET D, I bR L, KEAEIED 2E5E
LIRS D, KIMEEOREE, &UGEBTF, HAH 25T EHHOEEN S, BB LOTAY —T#
ZRRH LT, 2 ERERHERS KOV LRHEDS /MK ECE D IRV IR A AT e ot TV D, £ D EIRBRME
Bt 4,5, 17) 36 LUV LHMERSS 3,9,10,16) DRfERLR (K4, M5) HFNLATV D, HIKREEZMT
T 5 /NI D D RIR B ~DOEGC S RTEERRD LD, Z O/MK - RIMBIE /L — 7 IZBI LT, /)
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8 R SMAIES b3 R b 2 B D s B B SRS, SEEN TS L ONRTEEATEF & ORI, 5, MK RTEIE RN L
BoaEEE (& <ICZFDOFRIES) & ORI B NTELET 5 Z & 2 Sasaki 28) (2L > TH LTSN

77

ANEIEB OFRE - FIEICBI ST D DA 5T, B - BB 2 ELEEREE. OV TITIAL TR
BEREDOFIENTENIZ LB > TV D Z E 3R SN TW5, [/MMIX mental skill IZEH#E L TWE02] &
FHT 5330 % 20 4ERMCFE# L= Leiner & 21) 13, & N HREESMUEE O B EREHZ 35\ T ATE) & 31 L,
FNEBEL LTIEIT T RTRREAINE LR FTLTWD Z L 485 LT, &ifld. MRI, PET, rBF

URPTMILTE) 78 E &R L TERERA A — Y2 ST AIc . IEER, & ISR IED SMAE R ik

BNEE L TWAZ ENGEHENTWS,

The cerebellum revisited

Cerebro-cerebellar communication loop

Control-system modeling

Feedback control
Forward model
EF LTI Model Predictive Control (MPC)

A & filfH  feed-forward reduction of motor variability GE®)4y k)

168



169

Feed-forward space-code associative learning of the cerebellum (Fujita)

Ito13,14,15) X, KD 7 4 — Py s OB E . T72bb, THim & 6l (S5 TPk
) (TEHEEZEH LT oz, MuaIb-oTna I EzBHLMNT L, BB L EROEBMEICER L
Too EBOLEIITEB R, L EENEFZ LT KEEE 2@ THE 2B TN, L TEEDS
B EHEESH 2 @78 THEPHMEEEY . BB RELZAIM S T 2@E23H 25 LHEE LT,
FERE TREB NN H 2 ET UMb Sz 83 2L Th b L) BROLHESZEMAGELZ AV T TR
BET V] RO, MK TR S M 7EEHIER 2 KM 7 VBB HIERICER GHn) S8 T

R LI,

Thbb, KIMEENTY r—h 25 anE G528, BMEZOERDOITRETHL Y = /L=
THEEURHREESTENICHEET 2 EEZET MV IR L@ E NI /R E LT, b MO RMEENIES) &
LTEE, $2bb3EIFLCERDLILEL<VIET I BIT, /K& KIMEE & % [l 5 MBI
FESHEA 2,28) Zflio TMMNIZZD Y 2 L— b ENTZEBETARERINTLE XX, [MEH, BE
ISR SN2 BBICB L C, D CRIMBEENIERN 235 2 L2 < BEIBICEENEIrZ itk b & L,
TEZET VT T ONERF CHEITT 2, 372005, OREERTE A RESHENOEEET VB E T 5,
QZDEZBETNOBFMNE VI 2 L— N 5ET A E/NMERNICIED, @RTEERTENL Z O/MENEZET

MBI, ZOBRBEEEVIRLETDZ EI2E), FEAHNIZEET L Z ERFRRICRY, BEBET L

H

DWETIVD/NMERIC CEIUE, BEFRICESBEREIETT5L 51725 (M6),

C
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W/ EAZ— K « KA bELTREE ZOFHBOBEELREOTN & EL - BENZOWTEE
MEBLET, EREAED T —T7(Sakaid | 1999) D EERFE R A I L TRBESZK 3 2 27 LET (I
. 2006), FIDICHBENRNEOY XA LZBNED & PMHEEROBIEMNER LETH, 2OV XAHITHE
NTL2E, OV THEENTLY XL CEUD X512 SIGEIOH.LARIZEEICED | fE
MRS L, ZORBTHNZHRNONL— b B HFROL— MIBITLET, 20X, KHEESK
R DZALTET Tid/e < T, AHEEEESRICE T 5/MEOIFEIZ L AL T, ZAUTHkE, HFREN O
BB (R EE A © B 30 CRBABERE/E BY 0 AR AEBY 0 B B P IR 72 & OFEAIZBIRT 5 (FROFEFR O L
EEZDLDZEICHRD) MREIHKO AT v FEREMO TN OEREEZEO2MEEZK S 3ICHRIEL TAE

L7,

000000000000000000000000O0O0O00O0O0DO0D00O00O000O0

ZDL X 4WILZER (EAL MNEMO 4%00) TExAUL, 4fHOR
TS 2B DWTTE Y H LT,

xfhe yEiEThIE vy=1 (x) ETFET,

(ZhE m(y|l=n | x) T4 T I BTNEDTITT L E
Ty BT P TEN RIS LT TY)
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4 ab cdeb, IT—EYTL5DT, ab—oe—>d—a & GHED 4 f#
HoET,

2) T, BERIICF PRNENE D DAATH AN, =3 — REH
ALY SED XD 7254 (mapping) ZRET DD &, FRNE
(inner product) THHE I MERET D Z & & OKRFEEEFRIT,
FRIZ720N,

Gl1—F1—G2 ;G2—F2—G3 ; G3—F3—G1

X . emotion/olfaction

y : cognition

z * motion

w - active will

W # RS (wave function ? ) ; MRt 22[# (infinite space dimension) %
Z 2 5., &1 5% (Qquantum mechanics) . # B %% (distribution and
hyperfunction), Heaviside B%4%(Heaviside function)

Bra Vector <f| = eix =cosx — isinx

Ket Vector | f>= eix =cosx+isinx

WNiEZ & 5 & <f| f>=<f, f>= cos2x—iZsin2x= cos2x +sin2x=1(E% R

L 5)

Incase =0 72&. [E3%(orthogonal) & 72 %, Hilbert space & LT

NHEME 2 D, [EAZTHEYE S, Banach sp. TIEHFED 22\,
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5-4. K B - R E BRI E O BRI —F v b

Fexld, ZORFHY—F > MRETEOBRIZB W THERN 2 B85 T5TH A

-

90
ZORELRFEIT, IR TELETLHTHA D,

LUR iz

£EZ%&¥ 6a  Cortex—Basal ganglia—Thalamus

LT

I. Motor system loop (pink, yellow). II. Association system Loop

(blue). M. Limbic system loop (green) IZOWT OIS Z#50 L Tk =

L35, (Figures DEMHEH V)

A diagram showing basic relation between the cerebral cortex, thalamus

and cerebrum --

I . Motor system loop
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1) Sensory-motor loop

sensorimotor area—putamen—external(e) and inner(i) segments of
globus pallidus(GP)— VLo —motor cortex
2) SMA-proper loop
supplementary motor area (proper) —putamen— medial part of
GPe/GPi — medial part of VLo — SMA-proper
3) pre-SMA loop
pre- Supplementary motor area —latera; part of caudate nucleus—
middle part of GPe/Gpi— lateral part of VApc— pre-SMA
4) PM loop
premotor —lateral part of CN— dorsomedial part of GPe/GP1—
medial part of VApc— PM

5) Eye movement loop

Frontaleye field ”supplementary frontal eye field—central part of

CN—pars reticularis of s, nigra— VAmc,MDpl —frontal eye field

II. Association system loop

Frontal and parietal association cortical areas—large parts of CN and
anterior part of putamen— substantia nigra and GPe/GPi — MDpc and

part of VAmc —association areas

. Limbic system loop

Limbic cortex/amygdala * hippocampus—ventral striatum— ventral
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pallidum— medial part of MDmc—limbic cortex

R & RIMBCE & O OIS EIfRERIES, KBl LT, O&FESR, @GR,

QLB DON—T N5, (JIFt, 2007a 47Z5; Alexander 5, 1986, ZH)

Circuit loop : Cortex — Striatum — thalamus — Cortex

K R E — B A — R — KRIMBLE DV—7

. E#RL—7

1) EHRFERL—T

[

HTEE) B W WA BN Wi — VDo —iEE)E
2) [EA 2 EE E (SMA-proper) F/L—7
SMA-proper —#3%— GPe/GP1 OH#— VLo Hllifi— SMA-proper
3) Fifli e EIE (pre-SMA) RL—7
pre-SMA — 2k 1%(CN) DOAMAIEE— GPe/Gpi D HREIE— VApe DIMUlE— pre-SMA
4) EHTEECEM) Re—7
PM — CN OSMilE— GPe/GPi O15PN{IE— VApe DRN{IE— PM
5) MREKEFH RN —7

ATEANREF,/# 2 AT IRE — CN o ii— RVE M — VAme,MDpl —ATSRAREF, /2 AT EFIR

VAmc —# &5
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M. WixRL—7

WA« R « VS — IR R — IE R BR— MDme PRI — 0 kR E

Cerebral
corte

DA, 5-HT,ACh

Cortex

Limbic
(Hippo, Amy)
DA

Tectum

AC Cerebell
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ERHEE

DA: Dopamine, 5-HT: Serotonin, Ach: Acetylcholine, Glu: Z /% 3
:/Eg\
GABA: ¥/ 3, Acc:fllZit%Z. Amy: JRHEIAR, Bg: RIMILEEZ, Cx: R

=N

Hippo: ##5. Hypoth: K F#B. PPN: IE#ZE%Z, Raphe: #&EFREZ,
SC: kM. Sept: Hf@EEZ, SN: HVE. Subth: fK TFEZ, Th: TR, VIA: B

e
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ri ¥ x
— OO XEER _]<;
|“ ; Glu Glu
| BRE
‘ ) =
(GABAJ ENK) (GABA] s-P)
45 25 T
B
ngte
) (DA) L
&)
B R
BE T | |aes
=@j"°’ KR
B @K

BE®
Motor circuit

Q C) (GPUSNY)

e

Y(GABA)

(75 s B E % (PPN)

1

)

J

> Ach/Glu e I
‘ T
cum ‘J) Riw Q mwe
#ht it GO Gt
ﬂ*&'ﬂllﬁ@y) il nEE.
e - Hi EEH R BHiEH gg%n‘/
AR EH R (

X 6

RERET IV
FHMIIATEBHE, Glu;, V¥ 2 VB, GABA ¥
Yo7 s /K8, ENK;, 27279, S-P; %
TAY > A-P,DA;, F—»% »,5-HT | v b=

>, Gly

177
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Motion Sensation

Cerebrum

Thalamus

~t \‘/‘,ﬁ

Substantia nigra

I . Motor system loop (pink, yellow)

II. Association system Loop (blue)

M. Limbic system loop (green)
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KRR &
' Ib'T

i
{1
A

(10, KD T L. FMIZATSH,

1) Alexander, G.E., DeLong, M.R., and Strick, P.L.
Parallel organization of functionally segregated circuits linking basal
ganglia and cortex, Annu. Rev. Neurosci. 9(1986) 357-381.

12) Hikosaka, O., Nakahara, H., Rand M.K., Sakai, K., Lu, X,
Nakamura, K., Miyachi, S., and Doya, K.
Parallel neural networks for learning sequential procedures, Trends

Neurosci. 10 (1999) 464-471.

23) Miyachi,S., Hikosaka, O., Miyashita, K., Karadi, Z., and Rand,
M.K.

Differential roles of monkey striatum in learning of sequential hand
movement, Exp. Brain Res. 115 (1997) 1-5.

24)  HORINEL

KRS — LR & A — TS B AR AT AL D
‘Executive function’ . Brain Medical 13 (2001) 343-352.
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FEHOEENH DN, BFHET VE FICHAT D

SZ%&¥ 15 Model of the functional brain = = = JIIFH—3 v k Circuit (RHER)

We are going to arrange the followings. 100719

A round trip model

cerebral cortex(Gi), basal ganglia(Gs), thalamus(Gs) % [8] 5 neural
curcuit D[,

091211 fHir

We define F(x)=x as fixed point.

Let F be (F4F3F2F1) ,and then we can think of the following
equation F4(F3(F2(F1(x))))=x as F(x)=x .

Suppose the 4 dimensions in Hilbert space, and we will be

able to illustrate a 2 axis in order to draw x and y axis that makesy

f (x) or, m (y | =n | x) that may make a sense of (y |

x) = 0 used by Bra and Ket Vectors in Dirak’s Quantum

mechanics.

A remark will be made that we do not know if F shall constitute an

inner product, but an assumption such that the mappings satisfy
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Baillon’s nonlinear ergodic theorem by which we shall try to apply
later on is one thing and the assumption such that the mappings

attribute with inner products is another.

There are 4 vectors; a,b,c and d such that responded 4
mappings -

a—b—c—d—a come to composing a round trip

A three circuit model

We denote three circuits G1, G2 and G3 by cerebral cortex,
basal ganglia and thalamic nuclei, respectively, and x, y, z and w by

emotion/olfaction, cognition, motion, active will, respectively as well

such that

Gl=(x1,yl,z1l,wl) ... cerebral cortex,
G2 =(x2,y2, 22, w2) ... basal ganglia
G3=(x3,y3,23, w3) ... thalamic nuclei.

Thus, we can show the fallowing image such that

G1—F1—G2
G2—F2—G3
G3—F3—G1.
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Presentation of Bra and Ket vector by Dirak’s quantum mechanics

We can show the following equations concerning the three

circuit model using the bra and ket vector such that

F1=F3 (F2 (F1)) = <G1, G2> =x1x2+yly2+z1z2+wlw2
F2 = F1 (F3 (F2)) = <G2, G3> =x2x3+y2y3+2223+w2w3
F3 =F2 (F1 (F3)) = <G3, G1> =x3x1+y3yl+z3z1+w3wl
<Gl,G2>+<G2,G3>+<G3,G1>=0.
If you take Bra Vector for <f| = eix =cos x — 1isin x and
Ket vector for | f>= eix =cos x +1 sin x, you can easily get the inner
product such that <f | f>=<f, f>= cos2x—i2sin2x= cos2x +sin2x=1
that is a real number.
A remark is made that < « | B > is different from | 8 >< «
| by applying greater than 1 dimension (reference is made to REF1 in
the next page).
We can say the case with the inner product being 0 as
orthogonal that is why we take up Hilbert space.

The illustrations are shown like these.
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F=F(F,(F))=<G,G>
=X XY YTz,

Cholin  \ AR i oo™ T T~
5-HT _
. Motion = ~

Dopamin .7 L - . s N

' \
’ ‘ _ - ~Cogriitiqn * \

Z, - A \
/ G1—(x1,y1,z1,w1) ) '

Hippoc
Amygd
Fi=F,(F,(F}))=<G,G>
=X3X1+y3}’1+zsz1+ W3W1
Cerebell

F=F,(Fy(F;))=<G,Gs> .
Brainstem

=X2X3+y2.y3+2223+ W2W3
<G,,G,>+<G,,G,>+<G,,G,>50

Cerebral

Suppl. Mot, corte

Neostriatum

183



184

O <al| B> =ac+hbd

O | B><a |

Cerebrum

5

Basal "G
ganglia\@

Su

The later two illustrations that are made by Dr. Kawamura

shall be applied with mathematical models.

An analogy of the circular formula of reproduction in Marx’s “Das Capital” for the three circuit

model will conduct to Baillon’s Non-linear Ergodic theorem.

The Marx’s formula G — W — G would be of interest.

ca- cb

da db

Substitute W for F and we have in a round trip way such that
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G1—F1—G2
G2—F2—G3
G3—F3—G1.
That 1s like Dr. Kawamura’s illustrations. That is amazing.
F1+F2+F3=0- - @
implies Marx’s turn over G—G with /JG=0 ( no profit ) .
F1+F2+F3#0 -« - ©@

implies Marx’s turn over G—G with /G +# 0 ( some profit ) .

In case with @O F1+ F2+ F3= 0, let the average ( mean )of
G1, G2 and G3, then the index number shall be recursive with each
three-time numbers. Thus, we have
M3=1/3 (G1+G2+G3) =1/3 (G1+F1G1+F2F1G1)
M6=1/6 (G1+G2+G3+G4+G5+G6)
=1/6 (G1+G2+G3+G1+G2+G3)
=1/3 (G1+G2+G3) =M3.

Therefore, we have M3 n =M3 where there is a fixed point
concerning 3n, however G n does not converge to G when n is infinity

owing to a round trip concerning Gn.

In case with @ F1+F2+F3# 0, suppose FF be F1=F
2=F3=T, then we have F2F 1="T2 that make the above case
applied by Baillon’s Non-linear Ergodic theorem with taking x for G

accordingto G1=G, G2=TG, G3=T>G, G4=T?G (thatisa
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turn-over of G1) .That is why we have
MnG=1/n (G+TG+T?*G+=+ « +) .

That is seems to us as MnX=1/n(x+Tx+T2x++ + - - Trlx) €C
that has weak convergence deducted by the theorem and that has
fixed point set of mapping T (namely F ). The mapping shall be a
non-expansive one of a non-empty closed convex subset C into itself of
Hilbert space.

The theorem is apparently shown in Wataru Takahashi’s
textbook, where we substitute M for S, such as

MnX=1/n(x+Tx+T2x+ + « « « Trlx) <C

n—oco, MnX=1/mXk=0~n— 1Tkx weakly convergent, + + « - -

when
T—F,
MnG=1/n (G1+G2+Gs++ + + - +Gn)  +++=x
=1/n (G1+F1G1+F3Ga+F3Gs+ + + « +Fn_  Gn_,) ,

S FoGo= F2 F1G1= F12 G1, F3Gs=Fs F2 F1 Gi1=F13Gy, = ¢ = ¢+ -
=G1/m (1+F1+F24F 3+« « « « - +Fn 1) eC.
MnG=1/nXGFkx, (k=0~n—1) or
=G XFkx, (k=0~n—1)

covergent weekly and have a fixed point.

conclusion

That may be to say that we have an equilibrium point in our
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brain.

ZDEE AWILZER (B L FERO 4k0E) TE AN, 4EOR
T D 2Dt EY H LT,

xEE vyl TUE, y=1 (x) EFET,

(e my|=n |x) ET4TvIETFNFEOTITIT FL L
ry b7 MATENE GRS LEZETTYL)

482 abcdeb, KMT—EYT5DT, a»b—ec—>d—a &G40 4 A
HHET,

3) X, BARIIICE NN E DA THH 0, = /L3 — REH
DD SEO X 9 2B (mapping) ZIRETHD L. FRNE
(inner product) THHMNE I NERET DT & & OREBERIL,
FEIZ720N,

G1—F1—G2 ;G2—F2—G3 ;s G3—F3—G1

X : emotion/olfaction

y : cognition

z - motion

w - active will

W Eh R (wave function ? ) ; ME[RVKSCZE /] (infinite space dimension)%
% 2 5, &+ 77 % (quantum mechanics) . # B 4% (distribution and
hyperfunction). Heaviside B4k (Heaviside function)

Bra Vector <f| = eix =cosx — isinx
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Ket Vector | f>= eix =cosx +1sinx
WNiEZE & 5 & <f| f>=<f, f>= cos2x—iZsin2x= cos2x +sin2x=1(F% R

LR D)

Incase =0 72&. [EA%(orthogonal) & 725, Hilbert space & LT

NFEME 2 D, EARTHEE S, Banach sp. TIXNEENR 720,

KREEZDF o E—H < THLWER
LU EDBLINSH G 72 X908 RIMELERZ T, KRIHT B . R R, MR

— XU REDEEILRE NOENGE R T, A, EE) (RREIRYIEED) | BEAR BB REDTIE
FRERE | 2B 90 L THERMEZ D560 05T, Z2BREAHOHNIZE S8 T D,
R ERE DT E T R E ARG (A9) RO ERIERE AL & L CRERIEE B AR I BAGRL |
fitl 5 . REAER X P iM% R — "X (A10) R O 2R FERERAL & U TS PRk IR SHICH
IR FERE SN TIIIF R DA L TODE LIRSV TET,

2236 BRI AT TESRAERIIT D 22K &b RIM BB SR D7 NV ZIU TR AR (£ D
ZARRIINMDAS A7 T, BHRZEE IR A A DIRENZ D) DL DOERE H DR — 33

TEBIME (Z D AKIEDL, D2 2 —7"C, BRRZEERRI A A DRI H D) DL OB 5,
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INBD AN %% T TGABA EEMWEDINHIME SIS = 2 —n PR =2 —r o B JOKN
FEIEAZ I DV A N AR S T O MR R (< %L B JEJEKEZ nucleus basalis of
Meynert, 7 @ — % O %t f 4 diagonal band of Broca, 4 B substantia
innominataZel’) MOV AEEE =2 — A HRE R Z 5 2 CD, LT, ZIHOH
K==y BRORMMEE =2 —r 4%, EHICIRSRMBEICHBE O )2 52T
B, 7 4—R WK A OB E 2L THD,

EBIZ—F DL, FUREE (Tar 7 awvronn U —L) OFER L (REYD
B OZHNER) LB BT T VB E T EME BT O EORERL B EIN T, ek
FRIELZ 33T D15 B ALER e B R — R 7 L & —HE BE R 2t (thalamic filter hypothesis)
—D =V U BIZE S TEIRB SV TA L [Carlsson and Carlsson , 1988] ., ZORGEIZIZL,
BAEDHRERL L OHEHR D _EITNL THBERISNDRE RS E VDN KINEE — KRIMELEEL
— HAIR — KR B &) TRFIR A it el () D72 TIF s B EES NS EL T
16FH AN KL & FFIE R E A RAE 2 7o /i3 B I3 2,

BI{EDIVOIE, RIMIEEER 20 < 2 Bl i 4~ — AT LT RE TR RE 2 0f A
VIR DWW T OEEN TR [72E 21X, Parent and Hazrati, 1995a,b ; Graybiel, 1997; Mink,
1999; Hikosaka et al., 1999, 2000] |ZHiF 5L N TESD, AU 57 B 4 X il
DFAFLEUTIR, KW CHT) BOE DR ST 2017 2 R L skt (IR DR (AR Tl & 13
FEOTHMRIRLIFITND) 3O AN 2T DB R QA EIENEILIZ XK Shd) 2bid, #
IROIEINE (VAIVL) I D3 8 D0 Bl PO R AR (15 &b BTSRRI 7 1
— R ZERIZEGT U CRAEE A AF > TOD) IZH IS 2SI TV D R TH AD, EIZZOR
PR 13 AT PEREAR ARHRTE 52 (ascending reticular activating system, Moruzzi and Magoun,
1949) DRI I3 1T D HHEEZITAR 2 L BRI KN BB ISR R BRI S i VD BRI
PR EL TG 5 b5 [Masson et al., 2002] .

KM FE JEAZ OHEREZ LRI 3 2UE. L F DI AD, 3 7bh  EHE#RIC
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Organization of the cortical association areas and mutual correlations between the
cerebrum and the cerebellum

The cortical association areas develop as the animal becomes higher,
expanding in areas and relative proportional areas within the cortex
increase. From the entire cerebral cortex, including the sensory, motor and
association areas there are large projections , via the pontine nuclei and the

inferior olive among others, to the almost entire parts of the cerebellar cortex.
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by means of projections of mossy and climbing fibers. Topographic
correlations of the mossy (4,5, 17 as well as the climbing (3,9, 10,16) fibers have
been studied in fair details(Figs. 4&5). There are also topographic
relationships in the projection from the cerebellar cortex, via the thalamic
nuclei, to the cerebral cortex. As concerns the reciprocal (mutual
correlations) connections between the large and small brains, as they are
commonly called, it is elucidated by Sasaki (28) and his collaborators that 1)
the lateral region of the cerebellum is related to the prefrontal, the premotor
and the lateral part of the motor area, while 2) the intermediate region is
related to the entire parts (particularly in the intermediate area) of the

cerebral cortex (sasaki, ref. 28).
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i %

In Cerebellum new info and old info. Changes the route

Conversion of neural circuit from the cognitive to motor co-ordinate axis (stream of
impulses).

Routes of new/novel stimuli (shown in red) travel from the posterior lobe of the
cerebellum—thalamic lateral nucleus —posterior association area—prefrontal cortex—

anterior part of the striatum —thalamus

Routes of repetitive/used/accustomed stimuli (shown in blue) travel
from the anterior lobe of the cerebellum — thalamic medial nuclei —
supplementary motor area — middle part of the striatum — thalamus.

(Kawamura, 2009)
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The cerebellum as organs of movement and throught

HEBOBRB L ORK - /NEF O AEER B L OBEEEE

RGBS I, B S LI R - THET D, SEEBRICBIER L, BEREI SO 5EE
HEKRT D, RIMZEORKTEE, @kiERE, EEH L2 S AHMAOHEEN S, BB L OTA ) =78
ZARE LT, A x BB J O ERHEDS NN BB O IR WBEIRIC IR 23T e b T D, & DR BRHE
Bt 4,5, 17) 36 LUV LARHMERSS 3,9,10,16) DRfERR (K4, M5) HFNLATHV D, HREZMT
T H/INEEEE D B RIME~DO G S RBEERBD HiLd, T O/NK - KRB L— 2B LTk, /b
Jibd 2= R SMAIRER 1M B O TEB) B AMAIES . BB ATEF 36 K ORIBHATE & ORI, M7, /NI A s 13RI B
BOEER (& <ICZOPHEE) & ORMICHEBENFET 5 Z L 23 Sasaki 28) 1L - THLM™MZEh

72

The cerebellum has recently been paid much attention as functioning
recognition, language function including the thinking (or thought), in
addition to (long been throught) the regulation or modification of the motor
system. In a broad sense, the cerebellum is concerned with the inhibitory
function of the mental activities.

Although the various spheres of cerebellar control are to some extent the tasks of
different parts of the cerebellum, the machinery they employ appears to be essentially
identical. In recent years the idea of the cerebellum as a “learning machine” has been in

focus. If so, it might be imagined to be of importance for all kinds of learning.
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In the Behavioral Sciences in 1986,-Leiner and Dow from Oregon have
published an article entitled “Does the Cerebellum Contribute to Mental Skills?”
(Behavioral Neuro-Sciences, vol.100, 443-454, 1986) and discuss this problem.
Neurosurgeons have noted that stereotactic lesions of the most lateral parts of the
cerebellar hemisphere in man do not give rise to detectable motor disturbances, as one
might have expected. The authors point to the fact that in man the cerebellar
hemispheres and particularly the lateral part of the dentate nucleus are more developed
than even in anthropoid apes. This lateral part is histologically, embryologically and
histochemically different from the medial part. Several anatomical and physiological
studies in monkeys and apes indicate that fibers from the dentate nucleus supply
divisions of the thalamus that project to the frontal association cortex. Scanty evidence
from human studies seems to be in agreement. The authors studied a patient who had a
lesion of the lateral part of the dentate and found that there was a defect in his capacity
to respond to anticipatory clues, in addition to the defects in performing motor acts
correctly. As they phrase it: “the ideational manipulations that precede planned
behaviour were suffering.” The findings made concern only effects on the planning of
motor functions. To discover whether the cerebellum is of importance for the learning
and performance of purely mental skills, will be a difficult task, particularly since the
studies will have to be made on human beings. It is not inconceivable, however, that by
using appropriate psychological tests and tomographic procedures. [(MRI, PET, rBF)]
demonstrating areal differences in blood flow and metabolism some information could

be obtained.( 22)

NBITEB O FRE - FIEIZBIS T 2 ORI L Y R - BEEZELEHKE. OV TR D)
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FEREDHIEEENC b B » TWA Z EAER SN TW5S, [/ mental skill ICEHBRL TW50 2] &
BT A0 % 20 ERTICH 3 L7- Leiner © 21) 13, b M EREZSMART OB EREHIC 3B\ T fTEI A 31 L,

ITNEBEL L TETTDIEIDARTHENNELIIETLTND Z & 285 LT, &iTiX. MRI, PET, rBF
o IREER & IZHRZEDSMARTOHRIR

URFTHIMGR) 72 E2EH L TERERA A — V2 BB AERIC
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The cerebellum revisited

Cerebro-cerebellar communication loop

Control-system modeling

Feedback control

Forward model
(MPC)

7 L PG Model Predictive Control
A & #lf  feed-forward reduction of motor variability GEHf)4) )

Feed-forward space-code associative learning of the cerebellum (Fujita)

bellow | aciEZ R SCHER

[See Eccles chap Ito in part |
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4.4, Modeling cerebellar circuitry

Network modeling, as initially undertaken by Marr (1969) and Albus (1971), is essential
for conceiving operational principles of complex neuronal networks in the cerebellar cortex. On
the other hand, control system modeling is essential for conceiving the operational principles of
neural systems involving the cerebellum and extracerebellar systems (for review, see Barlow,
2002). The control system modeling of the cerebellum that was inspired originally by
experimental findings has now far exceeded our present experimental approaches. The
hypothesis that the cerebellum provides forward and/or inverse models of controlled objects has
successfully been applied to produce a robot that acquires a motor skill by learning. Even though
engineering realization by itself is a kind of verification, we are still far from confirming the internal
model hypothesis in a real cerebellum. Thus, cerebellar researchers look forward to determining
how internal models, forward and inverse, are computed within a real cerebellum! Bottom-up,
realistic (experimentally based) modeling also has merit. It reproduces in a computer the
behavior of a single neuron or a small neuronal circuit on the basis of knowledge of the cable
properties of dendrites, activities of ion channels and synaptic receptors, and inter- and
intracellular signal transduction (De Schutter et al., 1999). Indeed, all the updated knowledge
presented in this article concerning cerebellar circuitry at the molecular and cellular levels can be
incorporated into realistic computer models. These three types of modeling approach mentioned
above are complementary to each other and conjointly they should lead in time to more complete

understanding of the operational principles of the cerebellar neuronal machine.

4.5. Cognitive functions of the cerebellum
Leiner et al. (1986) proposed involvement of the cerebellum in cognitive functions on the

basis of the evolutionary development of the cerebellar hemisphere associated with the
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expansion of the cerebral association cortex. This view has been receiving more and more
support from recent anatomical, brain imaging, clinical, and modeling studies (see Schmahmann,
1997). Recent virus mapping in monkeys has revealed the topology of function in the dentate
nucleus (Dum and Strick, 2003). Projections to the motor and premotor cortex originate from the
dorsal portions of the dentate nucleus, while projections to the prefrontal and posterior parietal
areas of the cortex originate from the ventral portions of the dentate nucleus. The anterior
intraparietal area of the posterior parietal cortex also receives projections from a broad area of
the dentate nucleus (Clower et al., 2005). Purkinje cells located primarily in Crus Il of the
ansiform lobule receive inputs from the prefrontal area 46 and project to the same area 46 (Kelly
and Strick, 2003). This implies that a closed cerebrocerebellar communication loop is also found
in the prefrontal cortex, thereby supporting the hypothesis that the cerebellum provides a forward
model for mental functions of the cerebral cortex. This is analogous to the interactions of the
cerebellum with the motor cortex for the elaboration of voluntary movement (recall Fig. 7). The
internal model hypothesis has been expanded conceptually to apply to cognitive functions such
as thought (Ito, 1993b, 2005). This capacity can be considered to be a manipulation of mental
models that are small-scale models of reality. These may be used by the mind to anticipate
events requiring reason and an explanation (Craik, 1943). One may suppose that in thought, a
mental model of an image, idea, or concept is formed in the temporoparietal association cortex.
In a later stage of thought, mental models already formed are manipulated as the controlled
object by the prefrontal cortex as the controller. The prefrontal cortex manipulates the mental
models, just as the motor cortex moves body parts during voluntary movements. In an even later
stage of thought, the cerebellum copies a mental model to form an internal model. Thus, thought
proceeds with the internal models of the mental models as the controlled object. Because the

processes occurring in the cerebellum do not reach the level of awareness, the internal model
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hypothesis explains how we become able to conduct movements and thoughts unconsciously
(automatically yet skillfully) after repeated exercises. For example, an idea pops out even without
an obvious conscious effort to think it out! This hypothesis also explains diverse psychological
and pathological mental experiences such as delusion, hallucination in schizophrenia, and lack
of sympathy to other persons as being caused by an impairment of a cerebellar internal model

(Frith et al., 2000; Blakemore and Sirigu, 2003; Ito, 2005). The cerebellum may thus
govern a large unconscious part of our mind. An interesting recent report on premature infants
showed that unilateral cerebral injury is associated with a significantly decreased volume of the
contralateral cerebellar himeisphere. Conversely, a unilateral primary cerebellar injury was
shown to be associated with a contralateral decreasae in cerebral volume (Limperopoulos et al.,
2005). This explains how an early-life cerebellar injury contributes to the high degree of cognitive
and behavioral, as well as motor, deficits in premature infants. It will be a great challenge for
future cerebellar research to decipher information of a cognitive nature encoded and processed
in the neuronal circuitry of the cerebellum.

5. Concluding comments

Four decades have passed since Sir John Eccles pioneered a modern neuroscientific
approach to the cerebellum. The neuronal machine concept of the cerebellum was developed
into a self-consistent form, and its further refinement is still underway. Currently, knowledge in
neuroscience is advancing rapidly at the molecular/cellular level on one hand and the
behavioral/cognitive level on the other. To understand mechanisms underlying the generation of
brain functions, however, it is essential to bridge these two levels with more detailed knowledge
about neuronal circuitry. Without such information, the eventual goal of neuroscience, which is to
understand the brain from the molecular to the behavioral level of analysis, will never be reached.

Cerebellar research should continue to play a key role in this synthesis on the basis of an
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integration of experimental and computational approaches. Its goal is to fully understand the
mechanisms and roles of the cerebellum as a universal learning machine involved broadly in the
neural control of bodily and mental functions.

[See Eccles chap Ito in part ] above

Ito (13,14,15) have made it clear that the cerebellum also has the “predictive control” ,
as the cerebrum having the feed-back control which convert to the feed-forward reduction of
motor variability. (using technology terms). And paid attention upon the similarities
between the motor and the throught.

In the case of the former (motor), people intend to move the body by using or
activating the brain regions in areas of premotor cortex, supplementary motor and primary
motor areas, whileas in the through processing,

working activities in the linguistic association areas of the cerebral cortex and
activate and move ideas and concepts and Ito assumed that

ability of thinking process automatically drive forward

Thinking model (use psychological terms)

Thinking or throught is to let the modeled concept move

“throught is the movement (let it activate ), it = modeled concept in the brain “

Try to apply (correspond) the motor control system proposed in the cerebellum for the

thinking (model ) control system in the cerebrum
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In other words, to explain in other way,

As the results of repeating influential work(ing) of the anterior
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association cortex that contains Broca linguistic area upon the thinking
model in the posterior association area that contains Wernicke area that is
one element of memory reservoir supporting the cognitive thinking, one
can use the reciprocal connections of cerebrocerebellar pathways , and finally
becomes possible to the proceed the thought (or thinking pattern)
automatically (in various ways) without avtivities of the cerebrum , once the
internally simmulated model is formed in the cerebellum.

Thus the thinking model will proceed in such following ways shown

below.

1) The PFC influences (works) upon the thinking model in the posterior
association cortex.

2) Thinking model that simulates the dynamic characteristics is formed in
the cerebellum.

3) The PFC work upon or approaches to the thinking model in the
cerebellum.

After repeating (or repetition ) of the above procedures, and once the
thinking model is formed in the cerebellum, thought goes on semi-automatic

and develop the thinking process unconsciously (Fig.6).

Thbb, KIMEENTY v =25 rnE G52, BAEZOERDITHRE TCHL Y = /L=

T8 a GRREA T NICIFET 2 BB ET /T K LB E 2T kR E LT B PAKRIMEENIESE) &

LTHEE, 320b3FEIFICEXDLILEELVIET I BIT, /MK L RIMEE & O % T 7 PRI 8 B2

SRR 2,28) #flio TMMNIZZDY I 2 L— bENTZBBETAREMREINTLE XX, MEH, BE

IR SN2 EBICEA L T, D TRIMEBENETZ 35 Z &< BRMICEB S Z L1 b & L,
TEZET V) IZUTOIERF CTEITT 2, $72b 5, OREERTE A %ESENOEEETNVIEE NT 5,

QIDEEETNVOEEMEEZ Y I 2 L — T2 ET AE/NNICIES, @RTEERTEIXZ O/NMENEEZET
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<, ZOWMBEBEVIELFET S Z LX), PIEEBHNCEEST S Z ERFRERICRY, BEET L

DT T LDV/IMNIC TE IR, EERRICEZBENEIT T X0 1c25 (X6),

Starting from the cerebellum, flow of novel (or new) and accustomed
(repeated) impulses and afterward, how the flow changes its stream and
transform its types,

Now, hear at the first time, the posterior cerebellar hemisphere,
transfer (move from the hemisphere, noecortex to the old vermal part)

0Old, accustomed tune, anterior lobe in this fig. 32 (2006), that I made
based upon the data from Sakai et al., (1999), from red to blue lines in fig.32,
when repeat again and again,

Not only the functional dynamic loop of the cortico-striate-thalamic ,
cerebellar inputs come to join this circuit . to the cerebellum, all kinds of
sensory and motor inputs enter the cerebellum. Constantly changing
situation, smooth, automatic, integrative mechanism of treating the
processing of all these signals,

Basis of music performance, when the activities or info/function of the
dynamics of the cerebellum. Not only motor system, but also the cognitive
and language, thinking, second signao processing system of I.P. Pavlov. Fig.

33 total picture !

WIZ/Iim AL — b« RA v b LTRE L EDOFIBORERLEZEOWN &2 - BIHIZOWTER
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BEBLET, ZREAED TV —T7(Sakaih | 1999) D EBRFE R A HIZ L CTRBMESTZK3 2 27 LET (I
K. 2006), FIOICHENRNEDO Y XA LEFEED & PIEEROBIEMNET L ETH, 20V XAITHE
NTLDE, HHNE THEIERTED XL LT D K 512725 LIGBOHLARIEICE Y | fE
BT L, ZORBTHON 2RO — SR EFRONL— MIBITLET, ORI, KIMERESK
JMIEIEERE DAL TE T CTidze < T, REEEEBRICET 2/MROIEEIEL H AN T, ZRICMN®, FHHNO
BB R A & & TR AR/ B o0 WU AE ) O B B P HE 72 & OME IR T 2 (FROERO IR
EEZDZECHRD) MREKOR 7y FBRERNTHANOEREEO2MMEEX 3 3ITRIEL TAHAE

L7,

DINDEEEME T Vgl (R TEMERK) 11/5/2010

We are going to arrange the followings. (:00719)

1) A round trip model
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F=F\(F,(F))=<G,G>
=X XY YA L2 W W,

Cholin e oo ==~ ’ ~
5-HT . .
Dopamin

_ - ~Cognitiqn * \

\
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G1=(X1iy1vz1xw1) ) '

Amygd
F=F,(F\(F))=<G,G>

=X3X1+y3y1+zaz1+wsw1
Cerebell
Brainstem

F,=F.(F,F,)=<G,G>
=X XYY 2,2t W, W,

<G,,G,>+<G,,G6,>+<G,,6,>=0

cerebral cortex(G1), basal ganglia(G2), thalamus(Gs) % [F]% neural

curcuit DX,

091211 i
We define F(x)=x as fixed point.

Let F be (F4F3F2F1) ,and then we can think of the following

equation F4(F3(F2(F1(x)))=x as F(x)=x .

Suppose the 4 dimensions in Hilbert space, and we will be
able to illustrate a 2 axis in order to draw x and y axis that makesy

=f (x) or, m (y | =n | x) that may make a sense of (y |
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x) = 0 used by Bra and Ket Vectors in Dirak’s Quantum

mechanics.

A remark will be made that we do not know if F shall constitute an
inner product, but an assumption such that the mappings satisfy
Baillon’s nonlinear ergodic theorem by which we shall try to apply
later on is one thing and the assumption such that the mappings

attribute with inner products is another.

There are 4 vectors; a,b,c and d such that responded 4

mappings :

2)

a—b—c—d—a come to composing a round trip

A three circuit model

We denote three circuits G1, G2 and G3 by cerebral cortex,
basal ganglia and thalamic nuclei, respectively, and x, y, z and w by

emotion/olfaction, cognition, motion, active will, respectively as well

such that

Gl=(&Xy, ¥y, Z, W) ... cerebral cortex,
G2 = Xz, Yo, Z2, W2) ... basal ganglia
G3=Xs, ys, Z3, Ws) ... thalamic nuclei.

Thus, we can show the fallowing image such that
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G1—F1—G2
G2—F2—G3
G3—F3—G1.

Presentation of Bra and Ket vector by Dirak’s quantum mechanics

We can show the following equations concerning the three

circuit model using the bra and ket vector such that

F1=F3 (F2 (F1)) = <G1, G2> =x1x2+yly2+z1z2+w1w2
F2 =F1 (F3 (F2)) = <G2, G3> =x2x3+y2y3+2z2z3+w2w3
F3 =F2 (F1 (F3)) = <G3, G1> =x3x1+y3yl+z3z1+w3wl

<G1,G2>+<G2,G3>+<G3,G1>=0.

If you take Bra Vector for <f| = eix =cos x — 1i sin x and
Ket vector for | f>= eix =cos x + 1 sin x, you can easily get the inner
product such that <f | f>=<f, f>= cos?x—i2sin2x= cos?x +sin2x=1
that is a real number.

A remark is made that < « | B > is different from | B > < «

| by applying greater than 1 dimension (reference is made to REF1 in

the next page).

We can say the case with the inner product being 0 as
orthogonal that is why we take up Hilbert space.

The illustrations are shown like these.
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Cerebral
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Motion Sensation

Cerebrum

Thalamus

Qanglia\@/

Substantia nigra

The later two illustrations that are made by Dr. Kawamura

shall be applied with mathematical models.

4) An analogy of the circular formula of reproduction in Marx’s “Das
Capital” for the three circuit model will conduct to Baillon’s
Non-linear Ergodic theorem.

The Marx’s formula G — W — G would be of interest.

Substitute W for F and we have in a round trip way such that

G1—F1—G2
G2—F2—G3
G3—F3—G1.

That is like Dr. Kawamura’s illustrations. That is amazing.
F1+F2+F3=0- - - @

implies Marx’s turn over G—G with //G=0 ( no profit ) .
210
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F1+F2+F3+#0 + + - (@

implies Marx’s turn over G—G with /G +# 0 ( some profit ) .

In case with @ F1+ F2+ F3=0, let the average ( mean )of
G1, G2 and G3, then the index number shall be recursive with each
three-time numbers. Thus, we have
M3=1/3 (G1+G2+G3) =1/3 (G1+F1G1+F2F1G1)
M6=1/6 (G1+G2+G3+G4+G5+G6)
=1/6 (G1+G2+G3+G1+G2+G3)
=1/3 (G1+G2+G3) =Ms3.

Therefore, we have M3 n =M3 where there is a fixed point
concerning 3n, however G n does not converge to G when n is infinity

owing to a round trip concerning Gn.

In case with @ F1+F2+F3+#0, suppose FF be F1=F
2=F3=T, then we have F2F 1="T2 that make the above case
applied by Baillon’s Non-linear Ergodic theorem with taking x for G
accordingto G1=G, G2=TG, G3=T*G, G4=T°G (thatisa
turn-over of G1) .That is why we have

MnG=1mn (G+TG+T?*G+- - +) .

That is seems to us as MnX=1/n(x+Tx+T2x++ - - - Trlx) &C
that has weak convergence deducted by the theorem and that has
fixed point set of mapping T (namely F ). The mapping shall be a

non-expansive one of a non-empty closed convex subset C into itself of
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Hilbert space.
The theorem is apparently shown in Wataru Takahashi’s
textbook, where we substitute M for S, such as
MnX=1/n(x+Tx+T2x+ - + - - Trlx) €C

n—oco, MnX=1/mXk=0~n— 1Tkx weakly convergent, + + « - -

when
T—F,
MnG=1/n (G1+Gz+Gs++ + + - +Gn) +++=x
=1/n (G1+F1G1+FGo+F3Gs+ « « « +Fn ,Gn_,) ,

" FoGo= F2 F1G1= F12 G, F3Gs=F3 Fo F1 Gi=Fi3Gy, = ¢« - -
=G1/m (1+F1+F24F 3+« « « « - +Fin 1) <C.
MnG=1nXGFkx, (k=0~n—1) or
=G/nXFrkx, (k=0~n—1)

covergent weekly and have a fixed point.

5) conclusion

That may be to say that we have an equilibrium point in our

brain.

D& EAWILZER (B ~L REMO 4WoE) TEZX, 4ED%
T D 2EOW LAY H LT,

xffie yEhETHIE, y=1 (x) ENTFET,

(2 m(y|l=n | x) ET4TvIBINFEOT IR hLE
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iy bR R TENE SRR LT TT)
AN abcdZ2b, MT—EYTHDT, a—b—ec—>d—a & EEMN41H
&)Djﬁ‘éﬁo

4) X, BARIICFEF2RNENE 9 ABHTH L0, =/ 33— REHE
DD SEO X 9 7254 (mapping) ZIRETHD L. FHRNE
(inner product) TH DM E I WEIET 5 Z & & OREERIT,
FrlZ 720,

G1—F1—G2 ;G2—F2—G3 ; G3—F3—G1

X : emotion/olfaction

y : cognition

z * motion

w - active will

BeEh B S (wave function ? ) ; MEFR K £22 [ (infinite space dimension) %
Z 2 b, ' F 71 % (Qquantum mechanics) . # B %% (distribution and
hyperfunction), Heaviside B%%(Heaviside function)

Bra Vector <f| = eix =cosx — isinx

Ket Vector | f>= eix =cosx +1sinx

NFEZ & D & <f| f>=<f f>= cos2x—iZsin2x= cos2x +sin2x=1(E# R

L %)

Incase =0 72&. [EA%(orthogonal) & 725, Hilbert space & LT

WRENE 2D, EHAZTEES, Banach sp. TIZHNFED 20,
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