HOKKAIDO UNIVERSITY

Title MOKIE : BMMORE, S
Author (s) EH, —BB
Citation =, 58(2), 133-150
Issue Date 2006
Doc URL https://hdl. handle.net/2115/11329
Type journal article
File Information tsuda sugaku. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




ood -ggboudgoogg -

gooo

1 0o0Oo0

0000000000000 000000000 o000 00o0o0oUooooooo
gbooboooooobooooboobooboobooooboobooooobOoboooboOobn
gbobooboboooboboomuobooooboooobomobobooboobooooDbo
gbooooooooooboboooobobooooboboooobDoobooooDbOoDbo
gbooobooooooboooooobooooboobooooobooobooooDboboboOoDbOoDbO
goboobooooboobooobooobboooboooboobooboooooomoooonoo
gboobobooooboooooobooooboobooooobon

gooogo
gboooboobooboobooboobobbobboboobooboobooboon
ubooobooooooboooobooboooboboo

00o00o0o0o0o0o0oooooo0oo0ooo0o0ooOoOo0oO0oO0oooooo0ooon
000000000 o0oo0oo0ooOo0000o0oooO0ooO0oo0oO0ooOooO0ooo0ooOoo
00000000000 0000000Gelfand0000000000O0O “adequate language” [27]
O000o0oO0O00ooOoO00ooO0o0oO0ooOo0oooOo0oo0ooon

0000000000000 0000000000000000000O0O0000O0O0O00O0O0
0000000000000 000000000000000O0000C00O00O00OO00O000O0O
000000000000 000000000000O000000000O0O0000O0000000
oooooooooooooooobooooooooooooobo0o0oo0oooooooooo
0000000000000 000000O0O00b0O0000OO00O0oO0O00oOoOO0oooooO
Endophysics [62] 000 0000000000000 0O0OO0OO0OOOOO0OOOOOO0OOO
000o0o0o0O000o0o000o00000o0o0O00bO0000bO000O00O000O00O00O000O0
0000000000000 000000O0O0000O00000O00O0O0O00OO0o0DoooDO
oooo



2 Uooobuobuobbuoobbboobd

goboobobooooboooooooooboobooobooooooooboobboooobo
gooobooooooboooboooooooobobooooboooboooooDbOobooOoDbOoDbo
oooobooooooobooooobooboooboobbooooboooooooooboooobooo
goboobobooobooobboobobooooooobooooooboooboooobobOooboooDo
gobooboboobobooooobooboobooboboobobooooooooooboooboboooonoo
gooobooooooboooboooooooobobooooboooboooooDbOobooOoDbOoDbo
0000000000000 0000000000000OD00000O0D0000O000 [24,90,91)0
gbooboooooobooooboobooboobooooboobooooobOobooOobOoDbo
gbooboooooobooooboobooboobooooboobooooobOobooOobOoDbo
gbooobobooooobooooooboooo

goboboooboooboobooboobobbobooboo
gboooboboooooboooobooboooobobooboOobooooonog
gboobooboobobooboboobooboobd
gbooboobooboboobooboobd
gboooboboooobobooooobooooboobobooobOobooon
obooobobooooboooood

Ub000b00careD0000cured 000000000000

gobooboooboooooboboboooooooooboooobooooboobooboooo
0000000000000 000O0O000O00O0O0O00O0O0OO0On Uuooooooo
obooobobooooooooon

goobooooooboboooboooooboooooooooboooooboobobooobooo
bbooboooobooboooobobooboobooooboobooooobOoboooboDbo
bbooboooobooboooobobooboobooooboobooooobOoboooboDbo
gobooboooooobooooooooooboobooooboooboooDbOobooOOoDbOoDbo
gobooboooooobooooooooooboobooooboooboooDbOobooOOoDbOoDbo
gboooobooooooboooobobooooboobooooobOoboooobobo
0000000000000 0000000O000000O0O00O00oOoUOoOooOoOoOO 250
gobooooobooobooooooboooboooobooobooobooooooooboooobooboOog
O00000000000000000000000 [24, 920

gbobooboboooooboooboobooboooobobooboOoboooooooooogonn
boobooooooboooobooboobooboooobOOobooooobOoboooboOoDbo
gboooboooooobooobooooooooboboooobooobooooobobooOoDbOoDbo
gbooobooooboobooboooboooon

gbobooboboooooboooboobooboooobobooboOoboooooooooogonn
gboooboooooobooobooooooooboboooobooobooooobobooOoDbOoDbo



gboooboobooboobooboobobbobbobbobooboobooboobo
gboooboobooboobooboobobbobbobbobooboobooboobo
gbooobobooooooo

gogboboobooboobooobooboooboobooboobobbobooboobooobo
gboooboobooboobooboobobbobbobbobooboobooboobo
booobobOobOobooooobooobobobobOooooboobOoboboooobono
booboooooobooooboobooboobooooboobooooobOobooobobn
gogboooboboooboobbooobboobbooobbooobooobboobobodg
OO000000oOo00DoO00oOo00DoO00ooDo0oO0DoOo0D GruberODOOODOOOO
0000 [290000000000000000000000000 GABAOOOOOOOOOO
boobooooooboooobooboobooboooobooooooobOobooobOobn
gboooboobooboobooboobobbobbobbobooboobooboobo
gboobooboobobbobbobboboboobobobobobooboobobobooboobo
0000000000000 0O00000O0000OO00DOoOoOOoUOooOOoOoOooOO 2310

goooobooooooooooboooooboooooooooobooooboooboooooon
00000000000 0000000O00000o00O00o00oo0o0ooooooo [4o0,41)0
0000000000000 00000000U0O0o0oUO0O0DD RUODODODOUOOO
0000000000000 000000O0O0UooOOooooo 540

0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000

0000000000000 00000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000 ratecoding000000000000000000000000O
temporal coding 0 0 0000000000000 0000000000O000O0000000
00 coincidence detector 10 00 000000000000 [1,300000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
000000000000000000000000000000000000 [67]000000
00000000000000000000000000000000000000000000
000000000000 0000000000000000 Oratecodingd 000000000
00000000000000000000000000000000000000000000
0000 [49, 50)0



godoooooooOoogobooooooooooooO0oooooooooooOoooooDoo
ooooooooooo0o0oooooooooooooDoooOooooOoooooOooboooOoo
0000000000 000O000000O0O000O0OU00O0O0OUD0OOOD flCO0OU0bOoOOn
ocoooboooooOo0oooooooooooOooDbDOoOooOoooOooOooooooooooOoo
ocoooooooooo0ooOooooooooooooDooOoOooooOoooooOooboooOoo
0000000000000 00oo0ooUoOoooO b5, 76000000000000O
0000000 integrate-and-fire 00 0000000000000 OO0C0COODOOO Saverdd 0
0000 [69,70)] 0000000000 Ointegrate-and fire 0000000000000 00OO0O
ocoooooooooo0ooooooooooooOoDpDoooooooOoooooooboooDOoo
oooooOboo0ooooooooooooobo0ooboooooobooOooo

gbooboooooooboooobooooooooooooboooobooooboooonoo
gbobobooooobobbooooobobobooobobooboboboooobobobdg
gboooboobooboobooboobobbobbobbobooboobooboobo
bboobooooooboooobooboooboobooooboobooooobOobooobobo
boobooooooboooobooboooboobooooboobooooobOoboooboDbn
gbobobooooobobobooboboboboboboooobobobobooobobobg
gboooboobooboobooboobobbobbobbobooboobooboobo
goboooboooooboooboOooobooobbOoooboooooOooOoobooooo0oooooo
0000000000000 00000000000000000000O00ODO (14, 44, 60, 66]0
gboooboobooboobooboobobbobbobbobooboobooboobo
gbooboooooobooooboobooboobooooboobooooobOobooOobOoDbo
bobobOoboooboobooboboboobooobobooboboooooobobobono
0000000000000 0000000O000000DO000O0O CA1,CA2,CA3,CAA0000
0000000000000 CA30 CAl10000000O0OOODODODOOOOOOOOOOOOO
gbboooOoboooboboooobooboooooobobooooobOoboOoooOoboDbn
gboobooooooobobooooboboooobobooooobooboboooobobn
gboobooboobooboobooboobobbobbobbobooboobooboobo
gbooobooboobgoboobooboo

gboboobobooooobooboobooboooooboboobooboooooooooogan
bboobooooooboooobooboobooboooobooooooobOobooOoboDbn
gboobooboobooboobooboobobbobbobbobooboobooboobo
gboooboobooboobooboobobbobbobbobooboobooobo

gboboobobooooobooboobooboooooboboobooboooooooooogan
gboobooboobooboobooboobobbobbobbobooboobooboobo
gbooobooboobgobooboob

DO000000000 GelfandO0OOOOOOOOOOOODODOODOOOOOOO FreudO OO
0000000000000 0000O0O000O0O0O0oUDoOO0OO0O [12,79,80,890 000000
goboooboboooobooooboobbooooooooooboobooooooDoooboboOoooOooDo



gboooboobooboobooboobobbobbobbobooboobooboobo
gboooboobooboobooboobobbobbobbobooboobooboobo
booboooooobooooboobooboobooooboobooooobOobooobobn
gbbooboooooobooooboooobobooooobooon
00000000o0o0o0o0ooo0oo0ooUoooooooooooO [r9,800000
gooboobboooooooobobbobooooooobboooooooooobobobooooo
0 [37,38|00 0000000000000 0UOOUOOO0OOOOOOOOOOOUOOOOOOO
gboooboobooboobooboobobbobbobbobooboobooboobo
gbooobooboobgobooboboobooboobd
gbobooboboooooboboooboobooooobobooobOobooooooboOoooo

d Uugbboobtoobuobuobuobboo

gboobOoboboooboooooooboooobobooooboooon

gboboobobooooobooooboobooooobobooboOoboooooboooooogon
000000000000000000000000000000000000 (Do0Dooooo
goboboooobooobooobobobboobooboobbooobbooobbog-
gobooboooo-O00oboooboooobooboobbooooobooobooooboooooonoo
bbooboooooobooooboobooboobooooboobooooobOobooOobOoDbo
googoboobbdoooobbobbboooooobobobbooooobLb bbb boD
googoboobbdoooobbobbboooooobobobbooooobLb bbb boD
TDGL(Time-Dependent Ginzburg-Landau) 00000000000

gbobooboboooooboooboobooboooooboboooboOoboooooooooogon
gogbooobooobooooboobuoobbobobboboboboobbobboobobobob D
00o000oo0oo0ooobo0oo0oO00 “o00”’0b00o0DO0o0oODoDo0O0DOoOOoOoDOoOooo
goobooooobooobooooboooobbooboOooooobobooooooooboOo0oooon
gooboboooobooooboooobooooboOoooooooooboOooobooboooooon
googoboobbdooooboboobboooooobbobbooooobLb bbb bLbboD
goboOpbO0O00000D0OO000O0OO0OOOOODOOMODO -00000000000000
sgtdboobooboooobooobOooboobobOOooo0oobooooov0oooOooogn e
00000000000000000000000000000 p(z,s,t) = pla, v(z,t), ez, 1), )0
googoboobbdooooboboobbboooooobobobbooooobLb bbb boD
000000000 0000000oooooooooOoO0OOD Navier-Stokes 10000000
gbooobobooooboobooooooboo

00 1. 0000MEGOUOUODUOWM FEGOOOUDODOOOUOOOOOUOODOOOODOOOOO
oboooboboooobooooogd



4 QODO00OoO0O0ooOoobuoobbuoobbobbuoobooon

0O0o000ooO0o00oooO00oooo0oooooUoooOoooooDooooooooooDon
0o0o0o000o0oDooooooo0oDooooooUoDo“0O00DOo0oO0”oDo0O0oooog
0 [17,18,19, 73|00 00000000000 [28)000000 000 30HZ-100HZOOOODO
0000 g-000 10-30HZO0ODOODUOOO0O0OO0OU0OO0O0O0O0O0O0OO [42,43)0000000000
OO000DoO0o00ooo0o0ooooooooooooDooooooooooooooooogoo
O000000o00o0ooo [eo0oo00o000o00oo0oUoU0oooUoOD “0ooO”o “0
OO0”0000000o0oooo

oo0o0doddooooooooooooooooooooooooooooooooooooo
0000000000000 O0KohonenO Anderson0 0000000 COOHopfieldd0OOODOO
000 [32,45|0000Hrsch 000000000 [6,300000000000000000000
O000D0D0o000oooo00oooooooooo0oDoo0oooooooooooooooon
0000dooooooooooDoooOoo00oooooooooo0ooooooooDoooooog
000000ooooooooooooOooooooooooooooooOooooooooooo
O000D0D0o000oooo00oooooooooo0oDoo0oooooooooooooooon
O [48, 93] O Sompolinsky O [74, 75| 0000000000000O000O0OO0O0O0O0OOOO0O0O0O
000000000 0ONicolisOOO [37, 56, 57, 84, 90|00 0 O Freeman O [17, 18, 19, 42, 43, 73]
oooooooooo

0000oooooooooooo0O0O0, 000000000000 ooooDoooOoOoOOOg
0o00dooooooooooOoooO000ooo0oUooDooooDoo0ooooooDoooog
OO000D0o000ooo0oooooooooooooDooooooooooooooooogoo
O0000o0o000ooo00oooo0oooooooDoo0oooooooooooooooon
O “00000”000000000000000000D0OO00O000DOOoO0oOOoO0DOOO0O
O [33,34,86, 800000000000 0O0ODOOOUOOOO0OOOOOOOUOOOOOO
oooo

0000000000 000ob000o000o00ooDO00oUOoooUoooOooooon (880
O000D0D0o000oooo00ooooooooooooDoooooooooooooooooon
000 “0c0”000000000oooooooO0oUoooDoDooDoooOoDoDoOoOooOoOOoOon
000000000 0000000O0CoOoUoOoUoOO 87,0000 00oo0oooUOooo
O00000000000000 34,8800 000000000000 0O0OOO0OODOODOOD
00000000 [eeUb00000000000o0oo0o0ooooooooUoD 9600
0000000000000 000000000O0DO0OO0OUoO BoUoooooo (990
O0000o0000ooo00oooo0ooooo0oDooooooooooooooooooo
O0000o0000ooo00oooo0ooooo0oDooooooooooooooooooo
000000 46)000000000000000O0O0O0O0O00O0O WigginsO [100)00C0000O
0000oooooooooooooooOOo0o0o0o0ooooDoDooOo0o0oO0ooooooDooog



5 Uutuobuobbuobbobobuoobogd

gboboobobooooobooooboobooooobobooboOoboooooboooooogon
goboooboboobobbooobboooboboobbooobooobbooobboobobodg
gboooboobooboobooboobobbobbobbobooboobooboobo
ooooooooooooogoooooooboooooooooDoobOD “bobooooooroo
OO0 “00000000 (attractor ruin)” 0000 [33,34,8600000000000O0O0O0OO
gboooboobooboobooboobobbobbobbobooboobooboobo
00000000000000o0o0o0ooUoD ¢PDo000000o0Uo0oooUoOo
O000O00DO0O000O0000000000D0O000D000 19800 John MilnorOO O OO
00000000000 [(p2]0000000000000o00ooO0oUooO0oooooUooo
CO0oooooodOdMimor0O0O0O000O0ODOOCOOOODOOOODODOOOOODOODOOOOO
gboooboobooboobooboobobbobbobboboobooboobo

00 1. MOOOOOOOO0O0000000000f:M >MOMOOOOOODOOOOMO
0000 NO f(N) Cinter(N) 0000 Odnter(N)O NOOOOOOOODDOOOOOOO
00000000 MOOOOONDOOOOOA=n2,f™N)000000 ADODOOOOO
00000000000000000000000000000000000000000000
000000000000000000000

gboooobooobooboooboobooobooboooobooobooobooooooon

00000000000 [61]
reRT,0eS'0000

dr
dt
de
dt
rJ00000000D00r=000000»=10000000000000000r=000
o000 () DO000OO000UOOOOOUOOOOO0OODOOOO0ODUODOOOODODOODOOO
P1,00000000000N={(r0):|r—1|<e}00000000000DOO0OODOOODOO
gdoboouoooooobobooooodouoboodoboooobobouoooooo
OJd00o0ooo0do00ooo0o00UdUoooooU0UUUooooOg POOOOCOOOO
000000O0ONDOOOOOOpeNOOODODw(p)=(1,0000000000w(p)0 p0 w-O0
00000000 POO0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOO
O pPO0O0O0O0OOCO0OO0OOOOO0DOOOUOOOOOUOOOUOUOUDOOOODOO
0000000000000 0O0 MimorOOOOO [52]000000000000O0O0OOOO
good

= r(l-r?), (1)

6?27 — 0)? (2)



O0000000ooooooooo [96)
fO0f:R—-RODOODDOOC'O000D0OO0O00O0ODOOOOODOOOOOOOOODOOO

Tnt1 = f(zn) modl (z, €10,1),0 Vn >0), (3)

flx) = x—wcos(2mx) + w. w:%. (4)

goboboooooboobooobboooboooooooooboooooboooobooooboooan
000000000 000O00O00o0oO0ooo0OOoO0oOOo UoUooUoOoooooooo
gooooooboooooooooobooooooooobooooooooooboboooooDo
0000000000000 0000O000O0DO0000O000O00O0O0ODOUOO0g = €10,1]
booboooooobooooboobooboobooooboobooooobOobooobobn
gbooobobooooboobbooooboooo

gobooooooooooboobooooooooobooooboooooboooobooooobooo
O00000000O0Mimor 00000000000 DOOOOOOOOOODOOOOOOOO [10,52]
goooooo

00 2. 0000 MOOOBOOOOOOOOOOOOOOOBOOOOOOOOOOOOOO0O
00p(B) = {z|w(z) =B,e e M}JOODOO000000000000000000O0000 BO
00000000

1. p(p(B)) >0.00000,00000000000000000

2. u(p(B)\p(B')) =0000 BOOOOODO B (CBOOOOOOO

gogbobooboobooboobooboboobooboobobobobboboobooobo
bboobooooooboooobooboobooboooobooooooobOobooOobOobo
bboobooooooboooobooboobooboooobooooooobOobooOobOobo
cooooooooooooo0goooo0 “cooooooooOoooo’ooooooogooo
gbooobooboobgobboobboobboobooboon

6 UJUooobooood

gooobobooooobooboooooooooboboobobooboooDobooooDoooD
boobooooooboooobooboobooboooobooobooooobOoboooboOoDbo
boobooooooboooobooboobooboooobooobooooobOoboooboOoDbo
gooobooooooboooboooooooobobooooboooboooooDbOobooOoDbOoDbo
gooobooooooboooboooooooobobooooboooboooooDbOobooOoDbOoDbo
boobooooooboooobooboobooboooobooobooooobOoboooboOoDbo
boobooooooboooobooboobooboooobooobooooobOoboooboOoDbo



O0000000000000000000000000000000000000000000
00000000 00000gon

0000000GCMOOODOODODO0O00O0ODO0000D0O00O0000 f:R—-RODODOOOG:
RN - RN 2,1 =G(z,) 0000000

() _ i € j ;
T = (L= f (=) + (N_l);ﬂm, (L<i<N) (5)

ooodnbOO0D00OOD0OOy0O0000D000O0O0NDODOODOODOODOODOODOO
0000000 f®000040000000000000000000000D0000O0O000
000000 0000000000000 0UOOOOUOD 34oo0U0b0DoOo0DUooooo
goooboooooobooobooooooooboboooobooobooobobooOoDbOoDbo
0000000000000 0000000000000 300000000000 UoOo
booboooooobooooboobooboobooooboobooooobOobooOoboDbo
0000000000000 0000O00O0000O0O0U0OO0O0OOOOoDUoOoOOOO 470
GCMOOOOOOO0O0OOOOOOU00OODODOOgUOODODOOOOOOODOOODOOOOO
000 q¢0000 fOOO fg=¢f00000000COODOOO0OOOOODODOODOOOOOO
00000000oO0o0oooOouooo 8,9,47000000000000O0O0DOO0ODDOOOOOOO
O000o0o0oooo euooooo
O000:{0000000000000000000000000000 (riddled) OO }
googno

00 2. 000000 (M, f)00000000000OOOCOOOOOOOOOOOOOOOO0O0
gooogo

gboooboooooooooon

S(¢)0000 ¢000000000000000000000S(q) = {z|qz ==,z € M}Oz € S(q)
O00200000¢gz=200 f(gzr) = f(x)000000000000000¢(fz) = f(qr) 0O
000O0¢(fz) = f(z) D0DDO00D f(z) 000000000000000000000000
DO000Df(z) €S(@DOOOOONDS()0000 f0000000D0DOOOODO

GCMOOOO fOO0O0O0ODOOODOOUOOOOOODOOOOODOOODOOOODDOO
gboooboobooboobgooboobobbobbobbobooboobooboobo
ocoooooogooooobooooboooooooOoooOOooDOoOoDOOoOoDOOooOooOo NOOO
OonNO000booboboo N-NODO0OO0ODOOOO0DOOobOO0bOobooooooooobobo
oboboood i, 000ooooooooobooboboboobooooooo0 Hyobooboooo
boobooooooboooobooboobooboooobooobooooobOoboooboOoDbo
ocooooooooooobo0oO0HR, 00000000 DOOO00O0DOOOD00HR, 0DODOOOO
obobobooobooboooboooobooooobooooboobobo0ob0/, 0000 bobo
gobooobooboboobboobboobbobbooboboooboobboooboboo
gboooooboooobobooooboboooobobooooobOoboOoooOobOoDbo
bbooboooooobooooboobooboobooooboobooooobOobooOobOoDbn



gdoboouoooooobobooboodouobooooboooobobooooooo
gdoboouoooooobobooboodouobooooboooobobooooooo
dodbddodboboodooooboooooboobO o000 Do ooD Lo ODooOooOoo
dodbddoodboboooooooboooobo b oo OO oooOooOoon
gdoboouoooooobobooboodouobooooboooobobooooooo
joooGeCMOOOOOODODOOOOOOO0OO00000000000DOoDoDoOooOoOoOooOoOg
gooooa
gddodoooobooouooooood [26,53]|:| Ashwin['?]l:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll]l:ll:l
00000000000000000000000000000000000(0DoOo0OooO0oO00
dodb0ododooboodoooboooobooO oo b oo LD OoooOooOooo
0000000000000 000000000000 AshwinOOOOOODODOODOOODOOO
000000000000 0000000000000D0D rO0000000OO000O07™3200
gddbodoooobootuo rUoboob0ooU0obOoobobOUobOU0 rOUO0OOODO
000000t bobO o000 b oo LD oooOooOon
000000000000 00000D00000D000D000oDOooDO ottoooUoooOoogon
oo [58]|:|Ashwin|:||:||:||:||:||:||:||:||:||:||:||:||:||:||:|DDDDDDDDDDDDDDDDDDDDD
gddooddoboobodouoobboouoob oo oooooobuoooooon
0000000000000000O000 47U000000o00oo0oOooooO N=100 GCM
O0000Hzs221,11] = {(T1,-,210)|21 = %2 = 23,24 = 75,26 =27} 00000000000
000000000000 oo00ooooooooooDoooo O XxO00O0OOOoOo0oooo
gdodboouoooooobobooooodouob oo oooobobouoooooo
000000000000 000D0DLO000D00O00D0D000D0O000DDODO0OoOoOgA O X
gdoboouoooooobobooboodouobooooboooobobooooooo
gdoboouoooooobobooboodouobooooboooobobooooooo
dodb0b0dodoobooodooobooooobobo o000 b oo LD OoooOooOoo
goooooooooooooon
GCMOOOOOOOOOO0OO0O0000000000ooooDooooooo0o0oooooa
godoobdoo oo oL UoobUoboooog
dodb0b0dodooboodoooboooobobO o000 b oo LD oooOooOoo
0000000000000 00O00000O00000O0UOO0OOO (eUoooooooon
gbdoboddoboobodbdooobooouooboobouoobooouooooon
gdobdoooodoooouobooouobobououobobobdoooboouoooOooo
ddbddodoobooooooooboooooob0 oo O oo ooD Lo oDooOooOoo
dodbb0oodooboodoooboooboboO oo b0 LD OoooOooOooo
gdoobooudbodoooooboobououooooboobodouooboobooboooan
gdoboouoooooobobooooodouoboodoboooobobouoooooo
0o0b0b0doooodoooobobooooboboboooooboboooooooo
gddodoooouoobodobobooooooouobooouoboooouoooooon
gboooddoouoooboooouooooooo [15,88,93]|:||:||:||:||:||:||:||:||:||:||:||:||:||:||:||:|

10



gbobobooobooboobobooboobobobobobobooooobooobobobo
gboooboobooboobooboobobbobbobbobooboobooboobo
booboooooobooooboobooboobooooboobooooobOobooobobn
booboooooobooooboobooboobooooboobooooobOobooobobn
gboooboobooboobooboobobbobbobbobooboobooboobo
0000000000000 o0oo0o00o0o000oO0oUoU0oO0DooooUoOoOoO (88,9310
gbooboooooobooooboobooboobooooboobooooobOobooOobOoDbo
00000000000o000o ooo00o000o00o00Uo0Uo0UD 4Uo0o
O00 2]00000000000000000000 DavisOOODOOODO [55| 0000000
boobooooooboooobooboobooboooobOobooooobOobooOoboDbo
boobooooooboooobooboobooboooobOobooooobOobooOoboDbo
gbooobooboobgoboboobboobboboobooboobooboobobooboon

gboobdoobooboobooboobobbobboboobooboobooboon
0000000000000 000O00O00OU00OU0O000D000DCO0OO0OOOoOOoUOoOO 150
gbooboooooobooooboobooboobooooboobooooobOobooOobOoDbo
gboooboobooboobooboobobbobbobbobooboobooboobo
gboooboobooboobooboobobbobbobbobooboobooboobo
gboooboooon

v ogddb:gogoooboogd

gboooobooboobooooboboooooobooboboboooooobobooooon
gboboobobooooobooobooboobooooboooooaon

7.1 ODOO0goOooboOobobooooboobooboobon

gooobobooooobooboooooooooboboobobooboooDobooooDoooD
00000000000 [¥UUbo0o0o00000o0o0oUo0oooUo0oooUoooUoooDO
gbbooboooooobooooboobooboobooooboobooooobOobooOobobn
O0000000000000 cA3000000ooUo B, 00000000 0ooooo
gbooobooooooboooooobooooboboooobooobooooDbobooOoDbOoDbo
00000000000 00O00U00O0O00OO0O0UoOoOOoUooD [6,450000000O0O0OO
bboobooooooboooobooboobooboooobooooooobOobooobOoDbn
gooobooooooboooooooboooobobooooobooobooooDbobOoOoDbOoDbO
gooobooooooboooooooboooobobooooobooobooooDbobOoOoDbOoDbO
gbooboboooooboooooboobooooboboo

gboooboooobooboooooooooooboaoo

11



gooog
gboobdooboobooboobooboobbobboboobooboobooboon
obooobooooooboood

Koerner 00O 0O0OO0OODO0OODODO [48,88,90,93|000000000000000000ODOO
gboooboobooboobooboobobbobbobbobooboobooboobo
bobOoobooboobooobooboooboboooobOobooooboOobooboobOoo
gbooooboboooboboooobooboooooobobooooobOoboooobobo
gboooboobooboobgooboobobbobbobbobooboobooboobo
gbooobooobobobobobbobobobobooboboboobobobobobo0oboobo
boobooooooboooobooboobooboooobOOobooooobOoboooboOoDbn
boobooooooboooobooboobooboooobOOobooooobOoboooboOoDbn
gboooboobooboobooboobobbobbobbobooboobooboon

gbooobooboobooboobooboobooboobobooboobooboon
bboooOooooooboboooooboooooobobooooobOoboooobobo
boobooooooboooobooboobooboooobOOobooooobOoboooboOoDbn
gboooboooboboobooboobooboobooboobooboobobooboobo
gboooboobooboobgooboobobbobbobbobooboobooboobo
boobooooooboooobooboobooboooobOOobooooobOoboooboOoDbn
gboboooobooboboooboboboooooobobooboboboooobobobg
gboooboobooboobgooboobobbobbobbobooboobooboobo
goooboooo

oo0o00O0000O0oooooOoOoOoOOoOoOooOoOoOooooOoOoOOOOOODOOOO CAs
gboooboobooboobooboobobbobbobbobooboobooboobo
0000000000000000 CA3SO00000O0O000000OO0O00D0ooooOoo0o
O0000000oooOooO0OO0o000ooooOoODOO00ooGABAODODODDOOOOOO
000000000000 0O0O [11,21)J00000GABAOOOOOOOOOOOOOODOOO
gboooboobooboobooboobobbobbobbobooboobooboobo
O000000000000000oooooUo [20,22,83|0000000000000000DO000
O0000000ooOoOo00000ooooO0O0O0O000UOCoODOO00OO00oCooOOD GABA
Oo0000000ooo0O00O000UooO0ODO00OGABAOOOODOOODODOOOOOO
gbobooboobobobobooboboboboboboobobbooboobooboboo
O00000dooooe-0obbD48HZ0000000O0000O0O0OODOCOOODOOOOOOOO

gbobooooboooooboboooobooboboooooobooooobooboooooon
00000 CA3000000000O000000DoODO0O00ooODOO0D00DoDoODOOOOoOO
000000000 CA3000000D0O0O00D0O0ODO0O00000ODOODODO00D0D0OoDODOOO
bbooboooooobooooboobooboobooooboobooooobOoboooboDbn
bbooboooooobooooboobooboobooooboobooooobOoboooboDbn
gboooboobooboobooboobobbobbobbobooboobooboobo
gbobobooooboboboboboobobobobobobooooboobobobobg

12



ocooopooooooooe-0bOOO0O000DOOO00ODOOOU0DODOOOOODOODOOO
O000000o0oOoooo90,94,950000000000000000000OOOOOOO
0000600000000 DODO0ODUOOOUOOoO (830

0000000000000 00O000000DO0O00000D0O0O0000DD Roessler00
O000o0o0ooooo [es, 6400000000000 00OOOOOOO0OOOO0OOO0OO
gboooboobooboobooboobobbobbobbobooboobooboobo
boobooooooboooooboobooboobooooboobooooobOoboooboOobn
00 [85,97]0 0000000 CAlOOD CA30DO00O0O0O0ODOOODOOOOOOOOUD
00000000000000000 CA3SO000000O0000000ODODO0O000oDoODOO
0000 cAlddooopoOooooooooooooooooooooooooooooooog
go0o0O0O0o0oO0OooogooooocAlDoooooOooOoOooooooooooooooog
000000 [90,94,9|00000000000000000O000O0U0OODOOUOOOOOOO
gboooboobobooboobooboobooboobooobooboobooboooboo
000000000 Siegelmann 000000000 OOOOCOOOOO00OO0OOOOOOOOO
000000 [72]00000000000000O00000O000UO0DO0O0DUODOOUOO

0000000000000 cCASO00000O000000oooO0O00oDoooDooOOoooo
0000000000000000000000 cA1000000000000000O0O0000
O00000OooooocASOoooooooooooooooooooooooocAsood
goooOoOOO0OO0O0O0OOO0OOoOoOooooocCcAsIDooooooooono cArtgoogoooo
000000000000 cAl0000O0000000ODO0O00000O0ODODO000O0DOO0O00
0000000000000 0O00000000O000000O0O00 CA100000DoOoODOo0ooO
goooooobo

gbooobdooboobooboobooboobbobboboobooboobooboon
gboooboobooobgobo

00 1. 0000 GABADODODODODOODUOOOO GABAODUODOODDODODOOODO GABA
0000000000000 0000000000D0 GABADODODOOOOOODDDOODOOO
cAs000000O0OoOO0O000000OO00O0O00oOoOooOoOoOoooOooOoooooooo
000000000 cAs0OoOOO0O0O0OoooOoOOoDoOooOooooooooooooooog
ocooopoooOooooooooooooboo0e000O0ODOOOOO0OODOOOOODODOOOO
gbooobooboobobboobbooboobooboobobooboon

o0 2. 0000000000000 0O00DbO000O0O00O00b00bO0O00O0O0oO0O0O00b000n
gboooboobooboobgooboobobbobbobbobooboobooboobo
gbooobgd

00 3. 0000000000000000 cA300000000000 cAO0O00OO0OOO0O
0000000000 CcA100000000000000O000000000000ODOO0O00
gboooboon

13



000D00000D0000000 CAl10000000000000000000000000
00000D000000000000000000000000000000000000000
CAl0D000000D0000000D000D0000000000000000 (980000000
000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0 [65]0

7.2 UUodoboooooobbooogn

0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000000000000

000000000000000 Hodgkin-Huxley 000000000000 7000000
00000000 I0000000000000000000000000000 [31]0 Hodgkin
0 Huxleyd II000000000000000000O000O0O0O0OOOOOOOOOOOOO
0000000000000000000000 Hodgkin-Huxley DOOOHHDODODOOOOOO
000000000000 0000000000000000000000000HAOOOOO
0000000000 FitzHugh-Nagumo 0000000000000 0000000 HHOOO
000000000000000/0000000000000000000000000000
0D00000000000000N0000000000000000000000000000
000000000000000I0000000000 Hodgkin-Huxley 0000000000
00000000000000000000000000000000000000000000
00000000000I00 [I0000000000000000000000000007I0
0000000000000000000NI000000000000000000000000
00000000000/00000000000000000000000000000000
0000000000000000000

0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000I000000II0000
00000000000000000000000000000000 00000000000
000000000 00000000000 "0000000000000000000000
00000000 [24, 25, 920

000000 R?0000000000000000000000000000000000

14



000000 [240

gogboboobooobooboobooboboobooboobooboobo
gbooobobooooboooooobooooooono
gbooobooboobobboobooboobooboobo

0000000000 Oo00o0oDoUoO0 (DDO0DoO0OUDOooOO MuIIoo0ooUooo
booboooooobooooboobooboobooooboobooooobOobooOobobo
o0 rgooooooobooo0ooooooobooooooOOobOboOoOoooooooboobob0oOoooo
gooobooooooboooboooobooooboboooobooboooobobooOoDbOoDbo
goooooooooobooboooboooooooobooobooooooobooobobooobboooooboo
booboooooobooooboobooboobooooboobooooobOobooobOoDbn
gbooooobooooooobooooboboooobobooooobooboboooobobn
000000000 '00000000000000000000000000O00000O0000
bboobooooooboooobooboobooboooobOobooooobOobooOoboOobo
oooo0ooOo0o0ooo0o0ooobooOo0oooooo0ooooOoO00ooOoO0oooDO0o0o0n0n0 Hy
U000 HyOODOOobOOoobobooobobooooboooboboboooboboooboDbo
goooboooooobooooooooooboboooobooobooobobooOoDbOoDbo
0000000000000 000000O00U0D [(gOooooooUooooO

ub 4. D00OO0o0o0O0bO0obOOoDboobobooboboDobobobobbobobonobobo
gboooboobooboobooboobobbobbobbobooboobooboobo
boobooooooboooobooboobobooooboOobooooobOoobooOoboOobn
gbooobooooobooDbo

73 U0OO0OGABAOODOOOOOOOOOOOO

0000000000000 0O0O00000000D0OD0O0OD0 GABAOOODDODOODOOOO
O000000000o00ooO [23)0o0o0oooo

O00000oo0O0o0ooooOo0O00oooo00 GABAODODOOOOOoOoOODOOOoooOO
0000000000000 0000000000 GABADODOOOOOODODOOODOOOOO
00000000000 GABAOOOOOOODOOOOOODOODOODOODDODDOOODOOOOo
O00000000ooOoOo0O0O0000oooOoOO0O0000oOoDOOoOOOOoOoOD GABA
booboooooobooooboobooboobooooboobooooobOobooobobn
000000000000000000000000000000O00DO000000O0 GABAO
0000000000000D0 GABAOOOOODODDODOOOOOOOODOOODODDODODODOOOO
00 [23J0000000000000000000000L0O000COO0O0DOOOOooUooO
Oo00000ooOoOo0O0O000O0O0oOOOODO00O00OooOoODO0O0O0OOGABAOOODO

l0po0O000D000D00000000000000000000000000000000000000000000
go0o0o0oo0ooOo0o0o0o0o00oooooooboo0oooooooobo0o0o0ooboooooobo0oOoOoooooooOoOob00OO
0000000000000 0000000D

15



gbobooobooboooboobbobobobooboobboobooboboobbooboo
gbooobooboobobboobooboobooboobobooboo

00 5. 000000000000000000 GABADDODOODODODODODODODOODODODODODOO
GABAODODODODUOOOODODODOOOODODODODOOOODOOOO0ODO0D0ODOOODOODOODDOOOO
O00000oOoOo00000ooOo0O0000ooOU0OooOOD0n GABADODODOODOOOO
bbooboooooobooooboobooboobooooboobooooobOobooobobn
gboooboobooboobooboobobbobbobbobooboobooboobo
gboooboobooboboobooboob

000000000000 000000 GABAOODOOOOODOOODODOODOOODODOOO
booboooooobooooboobooobooboooobooooooobOobooOobobn
gbboobobooooobobooobooboooobobooooOobooooooOoooo

8 Uodu

gbooobuooboobooboobooboboboboboboobooboobooboon
obooooooobooboobooboboooobooboobooobooooboOoobooonn
boobooooooboooobooboobooboooobooobooooobOoboooboOoDbo
gboooboobooboobooboobobbobbobbobooboobooboobo
gboooboobooboobooboobobbobbobbobooboobooboobo
googno

godgd

[1] Abeles, M., Corticonics: Neural Circuits in the Cerebral Cortex. Cambridge University Press,
Cambridge, 1991.

[2] Adachi, M. and Aihara, K., Associative dynamics in a chaotic neural network. Neural Net-
works 10(1997) 83-98.

[3] Aertsen, A., Erb, M., and Palm G., Dynamics of functional coupling in the cerebral cortex:
an attempt at a model-based interpretation. Physica D 75(1994) 103-128.

[4] Aihara, K., Takabe, T., and Toyoda, M., Chaotic neural networks. Physics Letters A
144(1990) 333-340.

[5] Aihara, K. and Tokuda, I., Possible neural coding with inter-event intervals of synchronous
firing. Physical Review E, 66(2002) 026212.

[(] DOO0O0ODDOOO0O0O0OO00O0DmMUOODoOOoUoOoooO.

16



[7] Ashwin, P., Cova, E., and Tavakol, R., Transverse instability for non-normal parameters,
Nonlinearity, 12 (1999) 563-577.

[8] Ashwin, P. and Swift, J., The dynamics of n weakly coupled identical oscillators, J. of Non-
linear Sci. 2 (1992) 69-108.

[9] Breakspaer, M. and Friston, K., Symmetries and itinerancy in nonlinear systems with many
degrees of freedom, Behav. and Brain Sci. 24 (2001)813.

[10] Buescu, J., Ezotic attractors: from Liapunov stability to riddled basins. (Birkh&user-Verlag,
Basel, Switzerland, 1997).

[11] Buszaki, G., Functions for interneuronal nets in the hippocampus. Can. J. Physiol. Pharma-
col. 75 (1997) 508-515.

[12] Ciompi, L., The dynamics of complex biological-psychosocial systems: four fundamental
psycho-biological mediators in the long-term evolution of schizophrenia., Brit. J. Psychiatry,
155 (Suppl. 5) (1989) 15-21.

[13) 000 Cc.0000000O000OO0O0UOooOOOoooOOoOn

[14] Eriksson, P. S., Perfilieva E., Bjork-Erksson, T., Alborn, A.-M., Nordborg, C., Peterson,
D. A., and Gage, F. H., Neurogenesis in the adult human hippocampus. Nature Medicine
4(1998) 1313-1317.

[15] Feudel, U., Grebogi, C., Poon, L., and Yorke, J. A., Dynamical properties of a simple me-
chanical system with a large number of coexisting periodic attractors. Chaos, Solitons €
Fractals 9 (1998) 171-180.

[16] Freeman, W. J., Evidence from human scalp EEG of global chaotic itinerancy. Chaos 13
(2003) 1067-1077.

[17] Freeman, W. J., How Brains Make up Their Minds. (Weidenfeld & Nicolson, London, 1999)

[18] Freeman, W. J., Simulation of chaotic EEG patterns with a dynamic model of the olfactory
system. Biol. Cybern. 56 (1987) 139-150.

[19] Freeman, W. J., Societies of Brains — A Study in the Neuroscience of Love and Hate.
(Lawrence Erlbaum Associates, Inc., Hillsdale, 1995).

[20] Freund, T. F. and Antal, M., GABA-containing neurons in the septum control inhibitory.
Nature 336 (1988)170-173 .

[21] Freund, T. F. and Gulyas, Inhibitory control of GABAergic interneurons in the hippocampus.
Can. J. Physiol. Pharmacol. 75 (1997) 479-487.

17



[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

31]

[32]

[33]

[34]

[35]

Frotscher, M. and Leranth, C., Collinergic innervation of the hippocampus as revealed by
colline acetyltransferase immunocytochemistry: a combined light and electron microscopic
study. J. Compara. Neurology 239 (1985) 237-246.

Fujii, H., Aihara, K., and Tsuda, I., Functional Relevance of ’Excitatory’ GABA Actions
in Cortical Interneurons: a Dynamical Systems Approach, J. of Integrative Neuroscience 3
(2004) 183-205.

Fujii, H. and Tsuda, I., Itinerant Dynamics of Class I* Neurons Coupled by Gap Junctions,
to appear in Lecture Notes in Computer Science (Springer-Verlag, 2004).

Fujii, H. and Tsuda, I., Neocortical gap junction-coupled interneuron systems may induce
chaotic behavior itinerant among quasi-attractors exhibiting transient synchrony, Neurocom-
puting 58-60 (2004) 151-157.

Fujisaka, H. and Yamada, T., A new intermittency in coupled dynamical systems, Prog.
Theor. Phys. 74 (1985)918-921.

Gelfand, I. M., Two archtypes in the psychology of man. The lecture note for Kyoto Prize in
1989.

Gray, C., Engel, A. K., Koenig, P. and Singer, W., Synchronization of oscillatory neuronal

responses in cat striate cortex: Temporal properties, Visual Neuroscience. 8 (1992) 337-347.

Gruber, A. J., Solla, S. A., Surmeier, D. J., and Houk, J. C., Modulation of striatal single
units by expected reward: A spiny neuron model displaying dopamine-induced bistability.,
J. Neurophysiol. 90 (2003) 1095-1114.

Hirsh, M. W., Convergent activation dynamics in continuous time networks. Neural Networks
2 (1989) 331-349.

Hodgkin, A. L., The local electric changes associated with repetitive action in a non-
medullated axon, J. Physiol., 107 (1948) 165-181.

Hopfield, J. J., Neural networks and physical systems with emergent collective computational
abilities, Proc. Natl. Acad. of Sci. 79 (1982) 2254-2258.

Ikeda, K., Otsuka, K., and Matsumoto, K., Maxwell-Bloch turbulence. Prog. Theor. Phys.,
Suppl. 99 (1989) 295-324.

Kaneko, K., Clustering, coding, switching, hierarchical ordering, and control in network of
chaotic elements. Physica D 41 (1990) 137-172.

Kaneko, K., Dominance of Milnor attractors and noise-induced selection in a multi-attractor
system, Phys. Rev. Lett. 78 (1997) 2736-2739.

18



[36] Kaneko, K., Dominance of Milnor attractors in globally coupled dynamical systems with
more than 7 £ 2 degrees of freedom. Phys. Rev. E 66 (2002) 055201(R).

[37] Kaneko, K. and Tsuda, I., Complex Systems: Chaos and beyond, Springer-verlag, 2001.
(38 DO0ODO00D0DO0O0D0MOoO0UO0o00oDO0O0o0DoDoOODoooOoUoDOO.
[39] Kaneko, K. and Tsuda, I., eds., Focus Issue on Chaotic Itinerancy. Chaos 13 (2003) 926-1164.

[40] Kataoka, N. and Kaneko, K., Functional dynamics. I: Articulation process, Physica D 138
(2000) 225-250.

[41] Kataoka, N. and Kaneko, K., Functional dynamics. II: Syntactic structure, Physica D 149
(2001) 174-196.

[42] Kay, L., Lancaster, L. R. and Freeman, W. J., Reafference and attractors in the olfactory
system during odor recognition. Int. J. Neural Systems 7 (1996) 489-495.

[43] Kay, L., Shimoide, K., and Freeman, W. J., Comparison of EEG time series from rat olfactory
system with model composed of nonlinear coupled oscillators. Int. J. Bifurcation and Chaos
5 (1995) 849-858.

[44] Kempermann, G., Kuhn, H. G., and Gage, F. H., More hippocampal neurons in adult mice
living in an enriched environment., Nature 386(1997) 493-495.

[45] Kohonen, T., Associative Memory — A System Theoretical Approach. Springer-Verlag, Berlin,
Heidelberg, New York, 1978.

[46) 0000000 OO00O0O0.
[471 0000000

[48] Korner, E., Schickoff, K. and Tsuda, I., Dynamic inhibitory masking by means of compensa-
tion learning in neural networks. In: Neurocomputers and Attention I, ed., A. V. Holden and
V. I. Kryukov. Manchester University Press, Manchester, 1991, 309-317.

[49] Masuda, N. and Aihara, K., Bridging rate coding and temporal spike coding by effect of
noise. Phys. Rev. Lett., 88 (2002) 248101.

[50] Masuda, N. and Aihara, K., Duality of rate coding and temporal spike coding in multilayered
feedforward networks. Neural Computation, 15 (2003) 103-125.

[51] Masuda, N. and Aihara, K., Spatiotemporal spike encoding of a continuous external signal.
Neural Computation, 14(2002) 1599-1628.

[52] Milnor, J., On the concept of attractor. Comm. Math. Phys. 99 (1985) 177-195.

(33 000000 O0000000DmMUuo0DooUoO0o0oooUooooUo

19



[54] Namikawa, J. and Hashimoto, T., Dynamics and computation in functional shifts, Nonlin-
earity 17 (2004) 1317-1336.

[55] Nara, S. and Davis, P. (1992) Chaotic wandering and search in a cycle-memory neural net-
work. Progress of Theoretical Physics 88: 845-855.

[56] Nicolis, J., Chaos and Information Processings. World Scientific, Singapore, 1991.

[57] Nicolis, J. S. and Tsuda, I., Chaotic dynamics of information processing: The ”magic number
seven plus-minus two” revisited. Bulletin of Mathematical Biology 47(1985) 343-365.

[58] Ott, E. and Sommerer, J. C., Blowout bifurcations: the occurence of riddled basins and on-off
intermittency, Phys. Lett. A188 (1994) 39-47.

[59] Pesin, Y., Dimension Theory in Dynamical Systems: Contemporary Views and Applications,

Chicago Lectures in Mathematics, Chicago University Press, 1998.

[60] Pincus D. W., Keyoung H. M., Harrison-Restelli, C., Goodman, R. R., Fraser, R. A. R.,
Edgar, M., Sakakibara, S. -I., Okano, H., Nedergaard, M., and Goldman, S. A., Fibroblast
growth factor-2/brain-derived neurotrophic factor— associated maturation of new neurons

generated from adult human subependymal cells. Annals of Neurology 43 (1998) 576-585.

[61] Robinson, C., Dynamical Systems, CRC Press, Inc., 1995.
coodpDOobDoopDoooDodoDOobDOo0oooDOooDoooOoooooDOooooDoooon.
[62] Rossler, O. E. (1987) Endophysics. In: Real Brains Artificial Minds, ed. J. Casti and A.

Karlquvist, North-Holland, New York. 00O OO00O0 00000 O0OO0O ODOOOOO
ooo0ooDoOoooooooDoooog

[63] Rossler, O. E., Hudson, J. L., Knudsen C., and Tsuda, I., Nowhere-differentiable attractors.
International Journal of Intelligent Systems 10(1995) 15-23.

[64] Rossler, O. E., Wais, R., and Réssler, R., Singular-continuous Weierstrass function attractors.
In: Proceedings of the 2nd International Conference on Fuzzy Logic and Neural Networks
Tizuka, Japan, 1992, 909-912.

[65] Ryue, J. K., Aihara, K., and Tsuda, I., Fractal encoding in chaotic neural networks, Phys.
Rev. E 64 (2001) 046202: 1-6.

[66] Sakakibara, S.-I. and Okano, H., Expression of neural RNA-binding proteins in the postna-
tal CNS: Implications of their roles in neuronal and glial cell development. The Journal of
Neuroscience 17(1997) 8300-8312.

[67] OO0 ODO0D0O0000D0O0DmMODOO0O0OO 2410000000000.

20



[68] Sauer, T., Abstracts for STAM Pacific Rim Dynamical Systems Conference, August 9-13,
2000, Hawaii, Maui, 51; Chaotic itinerancy based on attractors of one-dimensional maps.
Chaos 13 (2003) 947-952.

[69] Sauer, T., Reconstruction of dynamical systems from interspike intervals, Phys. Rev. Lett.,
72 (1994) 3811-3814.

[70] Sauer, T., Reconstruction of integrate-and-fire dynamics, Fields Institute Communication,
11 (1997) 63-75.

[71] Schweighofer, N., Doya, K. and Kawato, M., Electrophysiological properties of inferior olive
neurons: A compartment model, J. Neurophysiol., 82 (1999) 804-817.

[72] Siegelmann, H. and Sontag, E. D., Analog computation via neural networks, Theoretical
Computer Sciences 131(1994) 331-360.

[73] Skarda, C. A., and Freeman, W. J., How brains make chaos in order to make sense of the
world. Behavioral and Brain Sciences 10 (1987) 161-195.

[74] Sompolinsky, H. and Crisanti, A., Chaos in random neural networks. Physical Review Letters
61(1988) 259-262.

[75] Sompolinsky, H. and Kanter, I., Temporal association in asymmetric neural networks. Phys-
ical Review Letters 57 (1986)2861-2864.

[76] Suzuki, H., Aihara, K., and Okamoto, T., Complex behaviour of a simple partial-discharge
model. Europhysics Letters, 66(2004) 28-34.

[77] Szentdgothai, J., The neuron network of the cerebral cortex: a functional interpretation.
Proceedings of the Royal Soceity of London (B) 20(1978) 219-248.

[78) OO0 O0OO0OO0OO0OOOOOOOOO
[79) 000000 mOoooooooooooo.
[0 00000000 mMOOU0D0DmOoODUooooUooog.

[81] Takahashi, Y., Kataoka, N., Kaneko, K., and Namiki, T., Function dynamics, J.J. of Indust.
Appl. Math. 18 (2001) 405-423.

[2] OO0 UOOOOODOOOOOOOOO20050 3000000000.

[83] Toth, K., Freund, T. F., and Miles, R. Disinhibition of rat hippocampal pyramidal cells by
GABAergic afferents from the septum. Journal of Physiology 500.2 (1997) 463-474.

[84] Tsuda, I., A hermeneutic process of the Brain. Progress of Theoretical Physics, Supplement
79(1984) 241-259.

21



[85] Tsuda, I., A new type of self-organization associated with chaotic dynamics in neural systems.
Int. J. Neural Sys. 7 (1996) 451-459.

[86] Tsuda, I., Chaotic itinerancy as a dynamical basis of Hermeneutics of brain and mind. World
Futures 32 (1991) 167-185.

[87] Tsuda, I., Chaotic neural networks and thesaurus. In: Neurocomputers and Attention I (eds.,
A. V. Holden and V. L. Kryukov. Manchester University Press, Manchester, 1991) 405-424.

[88] Tsuda, I., Dynamic link of memories—chaotic memory map in nonequilibrium neural networks.
Neural Networks 5 (1992) 313-326.

[9) DO0ODOOOD0OD0ODO0OODO0DOO0DMO0OO0D0O0D0OD 0000000000 OO0DOOoOo
oooooi1-19.

[90] Tsuda, I., Toward an interpretation of dynamic neural activity in terms of chaotic dynamical
systems. Behavioral and Brain Sciences 24 (2001) 793-847.

[91] Tsuda, I. and Fujii, H., A Complex Systems Approach to an Interpretation of Dynamic Brain
Activity I: Chaotic itinerancy can provide a mathematical basis for information processing
in cortical transitory and nonstationary dynamics, to appear in Lecture Notes in Computer

Science (Springer-Verlag, 2004).

[92] Tsuda, I., Fujii, H., Tadokoro, S., Yasuoka, T., and Yamaguti, Y., Chaotic Itinerancy as a
Mechanism of Irregular Changes between Synchronization and Desynchronization in a Neural
Network, J. of Integrative Neuroscience 3 (2004) 159-182.

[93] Tsuda, L., Kofner, E. and Shimizu, H. Memory dynamics in asynchronous neural networks.
Prog. Theor. Phys. 78 (1987) 51-71.

[94] Tsuda, I. and Kuroda, S., A Complex Systems Approach to an Interpretation of Dynamic
Brain Activity II: Does Cantor coding provide a dynamic model for the formation of episodic

memory? to appear in Lect. Notes in Computer Science (Spriinger-Verlag, 2004).

[95] Tsuda, I. and Kuroda, S., Cantor coding in the hippocampus. Japan J. Indust. Appl. Math.
18 (2001) 249-258.

[96] Tsuda, I. and Umemura, T., Chaotic itinerancy generated by coupling of Milnor attractors.
Chaos 13 (2003) 926-936.

[97] Tsuda, I. and Yamaguchi, A., Singular-continuous nowhere-differentiable attractors in neural
systems. Neural Networks. 11 (1998) 927-937.

[98] Tsukada, M., Aihara, T., Saito, H., and Kato, H., Hippocampal LTP depends on spatial and
temporal correlation of inputs. Neural Networks 9(1996) 1357-1365.

22



[99] Yuri, M., Statistical properties for non-hyperbolic maps with finite range structure, Trans.
Amer. Math. Soc., 352 (2000) 2369-2388.

[100] Wiggins, S., Normally Hyperbolic Invariant Manifolds in Dynamical Systems, Springer-
Verlag, 1994.

(0000000000000 0DOOoDOoooOooO)

23



