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REEED, TORTI VI AIHBoLbDL ) LOMEE &, 7' ADFBIfE->TF
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=v - (I+aM+a’M? + ... 4« n—lM"‘l)-y, 7
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ZZTv=(TR,PS) 0<a<liFROMNEIITONEIERTH S, lim s, = 500 =
(_I+ aM)_l DT, TL—Y— i,(A,' = {5;, c,-}) 5, TlL—F— j,(Aj = {S_:j, Cj}) & g
L-E &7V —Y— i DEET 5 FHOFI15T.

E',-jzv-(I—aM)_l‘y,-j, (1)
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ZD &) ERAUIC & o T, "Tit-For-Tat”, ”Pavlov”., ” All Defection” ¥, ZNFN. Ar =
{(1,1,0,0),1},Ap = {(0,1,1,0),1},Ap = {(0,0,0,0‘.),0} EE®E b, Nowak and Sigmund
(1993) TiE., 1 RDOIIVITEHIBEDOT L —Y =L LOMBIZOWTIHEFT LTS, 1513,
am 1B L, FIROEESMEE R, 2F VRYOF & ITEBBIC, EEICHE % HlT
TLEIL, ET V=Y -0 EMBRTEONIFBOYPFERELRDT, 7L—-TY-DRLEL
EEHEL7Z2DTH DB, ZD/DBHMDOF c IZD2WTIREFR LTk,

CCTRLEERIC L E, 7= 20 YBELIEE ZIIDNTHELS T LHH
K5, Blbid, 5120 ) —oFEER LT, eq.(1) # A, *Tit-For-Tat” 3 %
V2" Pavlov” > 5 7% 2R HD5, 7 All DMEEDRAEZBIT 508 SIicown T, #iii
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179 = Eh kD,
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L% =) LORBIIOWT, T5— 5 FRLEEILAPBEIEE 1 DB=DBIEITT 5,
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L=V =56k b8EHEIE, "AUD" 7 L—VY—DRBAXFF S %25 T &I, Axelrod
and Hamilton (1981) IZ & > CHRRSEN TS, TR NADT L U7 HPHE YLD E
OBLFBEBETL (T>R>P>S,R/(T+S5)/2). BIZE2AZETHA, LL
MEWEIRT 7 L=V —DRFEIEFEIE>TL 5, FIBITHIOERTHS (T,R,P,S) D
B2 T>R>P>SR/(T+S)20BBEFERLLZBOLVINAEERIEE, HHH
BMTlraDEEREICKELLTITC L, VAU D BEFAFIRBATE R 25D
ESIZa% 1IGEDIIA L, TAIDORBALFFENAZ LIl 5,
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References

AXELROD, R. AND HAMILTON, W. 1981. The evolution of cooperation. Science 211:1390-
1396.

BoyD, R. AND LORBERBAUM, J. P. 1987. No pure strategy is evolutionarily stable in the
repeated prisoner’s dilemma game. Nature 327:58-59. :

FARRELL, J. AND WARE, R. 1989. Evolutionary stability in the repeated prisoner’s dilemma.
Theoretical Population Biology 36:161-166. ¢

NowAK, M. AND SIGMUND, K. 1992. Tit for tat in heterogenous populations. Nature

350:250-253.
NowaKk, M. AND SIGMUND, K. 1993. A strategy of win-stay, lose-shift that outperforms
tit-fot-tat in the prisoner’s dilemma game. Nature 364:56-58.



BEICBITBEERET )L
RIK2E MG PR FEF 72 72 DB T Rl B

1.1 ®DIC ,

i3 TEFIVR)] EREN539B04E2L TE0ET., ZofHET, a2Ea—%
—ZERE L THEICBITDRAREREHAL. £, EDVo L ZEEZHARAET S
CEMBETHNEINE, T4—IVRT—=DJRXTL—FENDILTWHL, EW5HD
TT, bhbhond [E£F)) EEIEEERETVWD T£F7)V) Lldnaah IFH
S MEREDET, bbb OETIVZIZAT CRERESELERE A. THIE. Db
NOFRNIHERYBENSREL TELDBDTH LI ETERNH L EBDNET,
FOMIZHETTA, HERMBZTEREATHEZT D01, REHFERX, FJEILA -
7 ZDHFBRREBENCNNICHBEIL., FLBEISHEN, £L T, EBORR %
MBEICHATE DD, 2S8HEICBVTNETOT, RKFHEMSY 0L (Thabb A
ICHAVRNEN) FNEFNEVNIDOTRBDERA. NTA—FDENDRTTFHRD
HlzNEINWET I, LS 0RsIE, ZHETASGNTHBIEENR. LW ONR—FN
WETIVIZRD (AT CRZINN—FBNSLKRBZESTHHEELTEYT) BT TY., T
H, TNTE. BREFLZEMLU LIRS RRVDITT, MHE, HEORZNE Z
STWEM? ) ZEMLUELETPHROBEZ LTS, LW OXMRYEETOY A T
SATHBDTY,

bbb D58 [HEER DNumerical Model] 2R L TWARADIIFEE DE < 13
HRYE MBEHE) HET. (i, YEZ2IS50WE, BORNOBEETI %28
NTONBOTHETHDLZ EMSETNETM, ) LENoT, FERDIDTENAM
M7aE, TOLIIZHR>TNEN) ZHMLESETIETINEED N XS,

2.D&I

IT. TOVOAFREEDEBROLIICEIF TN, Eid. BEYEEEWO B
BETIVIZI00ERDHF TANS DERNH D T, Riley(1942)1) SHEMT S50 b
COEEOFHENE. BERABOFERIOEATHATESDZ L2, H{ERETFIVT
RZLELL, TOREDBEDLDHEDTHEE N> TKL., Th#k, EF)MEar ¥
A=Y —DHEEZIZE O THEMEIZHELTELEENVWZAET., LML, EEMEZETILOK
BILSOEREED REKERBRDZBDOTHEH D EVA. THETNORELE (- & 2 THE
MTS 0 b KEE, BFARLE) 3 ThSQERICEHBHELEYON N E X
THEROEY bTEEREINXT., WEHONAHIEEZI TSy I AR ThrMNET,
Je & ZWECEWD BOF/FTWIIZER T ORMAEIIBE. IhEck 2 3 kKt HmDZE L

ELTUTOLEDITREINET,
d(,aC) df, dC
+ ay Ky$)+ a‘z(Kzgz—) +f(C) (1)

dC duC)  d(vC) dwC) _d [, oC
t ox * dy "% -axKxBx
mPBIEDLD T ZOXER. EVMHRLDO NEESEY) 1995108 5B
HOLEERLTEBDET., FHRHETIDAREN,
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CZTyou v, widVEEENOFEEDN (Fh & MEkEE IR EE D) | Ko K
KM R T Y. £L T AOREMMTELT HEHTY.

(D RITBFBEMRREMNI2 DOEEN SR> TNET,

1 DRITHERT LROBRILBOBH I MEINE T, —BHBERBESIIKD/N Y
PTRL—Y—LLTEXDHET. (1) ABEOETTWMASINET. KICH B
BIILBEEEZwsTEX T, () ROwiZZTOREMAD ZETHHEANENER

XELT, FlxIiEKasai et al.,1992)2), &5 & WM S LHERCEE, ThME A £ R0,
ZERIICEILES B 2 & TT,
2ODDERIRELZHDY — 2L 26k ET, RE. B, BR, 2ET.
fOEWAWARBEBETET I EIIEN D TR A, BEDEL DEMOWRIZZ D
V—AET 2D, TROBAEBRROBREZMOEBBEKAOEZRD B LIZEDIN
TE, EVWoTWINTL LD, —RAIZIZZ D450 DS TITREELEK &S5 U A
T BB FRRITIEI REREIZHDERATLE, LML, EE. DOC (B
BRFE) OMNREY ONJFUT) OBENEEHRINDI LD ITA->TET, B
DERBZDETIEHRT D RELHBHML TEELE WX, BEOKBRETF

JV CldFasham et. al., 1993)3)0
—%. WEEFIVTIE. (1) ROu,vwidHRDZ t‘:.f&?ﬁ‘:‘:Kx,Ky,KZ H IRF ] Z2RHIRYIZ

BAETHENDIETINGFHEBORZEE EDICHRE SN, KOKE., =R —I)ILD /N
XWEMEHSEETFO—TEDLSIZRVELR. Yamazaki and Harry(1993)VD & 51z
HFRRA T — VORSK LEBHE R OMTT TV, BLRESE EEMEEERKTMTT T
F)V(Kawamiya et. al., 1995))7 EMZFNICLBED £, (RB, TAUHDEFIICD

T I3 Franks(1995)12 3 L < BN TWET, )

ST, B, HEZRETIVIZ lreal time simulation] W—FEDIIPLV THDET, Th
1, MABOLS N RA =), BEIEO XD PREZ T — )V, BERBRO X
IBKERAT=INTHIRTEITY.,. [REFTHROLIICEBEDOBMITE> 2T
NTEBZE] . HDEDWIIZIBED 1993F6A 18 HIZxx TR Z > /=R E 2 Z DR1IZH#H>
THETZ5Z&) T199243H1H-8AQyyTO Y 007 4 )L O BHI T ORZE HE
{LZBHRLTTORREZHHEATES L] EVWHREBTY,

iz 1E. Kawamiya et al. (1996) 135 FIER AL D 1990F DEE OEGER 2 3HT 2

EFNEMHESTUET L, Yoshimori et al. (1995 REREMD1990. 91, NEDEET
J—3 22DV T Dreal time simulation® L TW5EWSZEETYT (I—0Ovw/XTE
Jbig. B, Hd#E. 7 AV 5 TldGeorges Bank ,Gulfstream Extension THg J1#)1Zreal time
simulation”B ZRHNTNET) . TIWofzreal time simulationlZIEETIVERREET 5
F—2% (varidation datak\1D) &, #HIRHICTHT—F, FERPTHREEBET S
F2HDT—% (assimilation data& VD) BMETT, HE. BEYEOFBFTREION
STEEMNILED., ETNVRBEBEBBREOS NWETE#ENMTONDLDITEL T,

varidation & assimilationD7=HITNANBEF—FNESND LSRR ELL EHO
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KEFHATEMRBIIC U D L DT> DIL. varidation & assimilationDBRETH D
¥9. AMEDASOH2EMICEBHEI N, FEBTFHRINZHAMEIOKJEPREZ
AMEDASTF — 4% TH X R X BEEL T EHMOEREHLL TAALAEBLTNLDT
T, b5 AZEEMCOERMICODARAUCRBEINET—FYEETIVICRDADLZD
OEMOBMRELITONTEE LR, BREZETIVOTFRECELEIIANSGZL, T
i & assimilation EIE A TWET, T/, FHILABREEBRITEZ > ZHERN BT
L, —BUBWETAERNERN? 2EBTHIENFEMEL TWEARYERIETT
M5, assimilationlZED NS T =YX ET IV OEBRORIEIZFENE T, WOETDH
72< . TN &varidaionEWWET, ) ,

IORDETIIR. BATRETNERZ OBHE2ESC L THEYERICERT 28
® BEZBOVERLTEELE, ®o&. ZI23FEHEATHETIVENEHEZLT

realtime  simulation® 7= DIRAETIVERFE LD W A IEMK-3) D). varidation &
assimilation DEEMHZHAL 720 L TREBIRKD X D IZtHh kN L nsFHIISH
TERESTT, A BAE., PHESRS A (REAEFRRE RMBAMER] .
MBS A [(BBRETEE] . BRE) DO FMIHEMELL. EWFEE E/
BLT, BENUIN—FAZBRLOTVREZEILEDIZ, FLOHOEMBEED S
T. EFVEORBER P2 LU TWAERT ETE, BEOMEEENEOISRITA F
2EHDITESRTHITEDTI N,
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IMAFECEBRAYTFAREFLYIZBROATWTE TS, SR KEBRIZE T 55
D—2r LTEEZRAITHNRIEILSLTVTL &9

F/, HEBL Y L UKERERFENSHZAFILETE £FK) AT TIEEW
NYBWET, FICKBLERELRZTWETH, RED2FENLIL, BHENVF
HEB 3>, 2HMKREINVDEIN2HBYRELANTIILYNES, i) X2 7
LTE->FEFENERE BREL L TC->TRLHEIL, BOVAREL—BEET 2
o BunwEd, 4FXK) OKRFREFMEM (BLRE) TL, 2ARIZHE2H
DNFRBREPTVWET, BRBAELLHARE (17) TT0T, TFEERPNREILSTVWF
2 (BB LMIZBYET) BREITRECHE IV, KAMNMNLI 4 LAY »
TT¥s5Fx AN LATEHRA,

RENHRENETIL, HEMN2Z, M2452%, M1 1 %, 440528 D
HT72TY, 4ANLII4BEDOAI ZNRFRICEFT LI XIIW > TWET,
2, THEITIRBEIAG2EOMELARAT, ERBRREBFTIEXN LAV TER
LHFEDR (HBRUR) YEMSHhOMIAL2ANLY), BB ROMs TEX %
AWTEHG B R SN 2 REERBORETRRICY I BT LM EANAY L
TxF LA, RiFlE, RYEHCEYRICE%REEHL, FPERBIZLVWATHES
ENYDLIICRELILEFEY—HBIIAFRLTVWET, M2OEXREFDT—<
2, ARMO 77 V7 b VIS AHBDOHENBRBEOBAEBEHBIRITTHEOR
HTT, BLAM2D=HEBEELE, IKEEBORYWEH CIEFHKBIZEIT S
by 7TV ERMNLT v 7OHREANTVET, KIRFTROBFEHEFOM I
DMIBEZRIIBFHRORKRKOEOHICEARLZHFDL, RBAEIZEtAWLLILLT
WET, 4ABEOHEBARATFIL, Ny FROBHEICHBITL2%BEBOR YA T,
Ny FORYAFZTEILRBOMBLTANL I L TET, IBISLIE, RA -4
RKOBERIZIE, BROMEZBIZR)ANNEEYOFENTEZRET TIVCE YRR
bPIH2RRORBF/L - MILBBLYEZHRL TCETL LAY, RAGHEYOETK
FHBRCRFEROBB L YIIERL2FE - TVWL LI T, 4BEDERLKENL, T
BlIXANETRTFETNEE > THERLBERDGHNI 4+ I 7 2A5/XTVET,

Kiild, FELTILFTREBEYFRELCERALYTROG I I+ -0 Y
ENTWCLIIZLTWETS, T LMD RFOFZIZ TR ~KTW
FEWIRAZ2EZDLMLSE (N EFVWEBTWET, 22, —EXxTFTRYW
IEDERNVTLEVE W) TR HBNL THh-TEREDLEFTOT, ZEH I
LFEH (I,
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[BOREMFFEEH 96 ] BECHRT T

HHZERE BEEHRET

AEG6 9 —13H, FEHATHRAEYF FARES B EY FRRRETHfES h 5 ET
EhhF L. BHEAWERAETREL TURGED TORPERHEE 2H 7.

CHECTICARTHANAEHAEYZCETAEBREEIZL 97 9FEIAYYHEERRE
DHF54+3I—54 7L LT [Topics in Mathematical Biology | #%, 19 8 5 i
[ International Symposium on Mathematical Biology | 75% 1) £3. Lk 1 1 ESEBLTHBN ¥
A ORI EEAY T, ML - RS, —a—uY LTV R, B Y — VIR, RER -
KRG EFREFROSHTHET LWRERAER LN, MIEEBOBIFLKRE (LN >TH
hWETd., THLHT, £AEAROBEBRRBEMNLLE)DEV)IFEPENTEBN I L
2. —F, SEBLEOWERAE MM SN, T, ABRAEYFRRREZLINLLY
BAOHBAEMFORBICHERL LTI O LFARGTIMAFELERIZE, TAY 22 5H
RKOBBEWEDRBOLDIE LALZWERIIZELMIRTI O, KARH=Z2—-3F -~
ML KFELHEBIRST OFEFHZONFE LA, ZITHELEDOHFMEx PR TAHAOREE
&l L.

RFEOFFMIBIY —F 2T —IIREAZLICLT, T TIEABICOWTHEIENESE TV
EET. £9, #B DOFHTHIE Special Lecture % Simon Levin (Princeton University) & Lee Segel
(Weizmann Institute) (C BB WL TBE Y F9. Levin S AERBEAYFRONNREEYEINS
¥, COFTOERBHEKICEDTIONE Lz, KEHEIC D Advisory Board D—B & L C,
WBEWAS EBRRMNENZEZWTEY F3. SROFKHERTIEIFR, KARAEEDERHZER
ZLT, MELEOEMPE THSHAERT:, EWILHEOBIZOVWTBHFEINSLTFETYT. —
73, Segel & ANTIEIPRECHRA W% & O # I RE Bulletin of Mathematical Biology Nk %* REL T
Boh, FBRIER, £EREE, ZHEATERLEREZBTTEONET. SEIRERDY
AF I 7 ADVTEE LTV TFETT.

—fRBEIIARE S FITT, fbaReE, BHESFAFIv s A, Ny -V, AERTOE
AD4tyvarvbkRAY—kyvarEFELTVEY. £y avidthEhoty v a
YA=TFAF =, REIPLEFTETCETHILICLTEY, FhFhfittkdbsrT7L VY
DENAILEMELTEY T, HAE T COEMKRICOVTIORIZEBELTWZEW
TWADTIEL &,

COLEOBIE, BEEMFIIBITABRFOREIIOVWTHEICHER L FREXbTHIC
HHNETOT, TOLDICTELLETEL OBMEEROBRILRETH LI, £hti
HRCERTHAETERRZICLVWEEZ T LA, COMFBETAHRHILITHAEVEDT
HhE LAT LA, SEREFEZEOBOFER LR ERELIET, Ly ¥a VIZERHIC
—FIZ 1 DD0DWT I LICRO T LA, 04D, Lty varoFr—<REOBREEDEL
MRS EILRY, ZLOHICKRY —THERLTOWALELBELZLYETH, EInI0
FEEZLATIHBVALZ L IFEHoTWET., LoL, FAY—tvarvid, @EHHLHF
PRI L -BEELRBII LD LEZONTITOT, WHOFH—FIEKELTVET. /-,
) DOBEMHFICOZFDFFRRLTOOWARTOLERRNTELLIRBTATETBY .

DEDEHIZARBIDOEKFETIY LT —<OHIIBEOATWETA, Thoidh EFTW
BRPEEHFE LTEIFAZLDOIBET A, 29 LAMEICEE - BECEONd 5 H 413
E)PRBOIIBMWALEE, RETEIILIIDICLTVAETREIEHE-TBY 7.
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Session 1 Population Dynamics
organized by /!5, O. Diekmann & A. Hastings

IOty a TR, SRREOBHEF VA LIC, 1HR, 2H%, E6I1I0EEHRD
population dynamics @ M, Zh 5 OUEI LR ETE DS, F 72, 2540 #
DILH Y OMIES, /2, THSOEILEFILTHT L B EFMHEIIC D VT OREE VI
REEZMEFLTVIT.

T, ROFDOREEFHELTVET,
O. Diekmann (Utrecht University, The Netherlands): Why and how to avoid
differential equations when modelling structured populations.
A. Hastings (UC Davis, USA): (HHEAE)

R DGR E L
T. Powell (UC Davis, USA)
R. Nisbet (UC Santa Barbara, USA)
H. Caswell (WHOI, USA)
ND3IBTHY, %57, 5l3FTTVW LT bDEEbDRET.

B OFEEEICOEF LTI, 1 BEROBHADY Y %12, ENNDsubmited paper &
DWRBREFETT. ZLOFOSMEMHELET. (XFE NI

Session 2 Evolutionary Ecology
organized by #{% /&, C. Godfray

WAV 7 (LRI & R, RolER 77— LIS Ko TEMATIIF ORR &R I

HHATHEVILDTHAH A, 198 0FMUC, WWDERRUEIUC, ALz &

NEEIHRIWIBEBERTVAZ LIV TTH 2V,

Dty vaitid, EGORFICETAINAN—HF L7V HIVIAVAERERD
B OELD S, NEOL#EILIZ W2 F T, IS EILICBER LGRS, 2 FE b &
DTITRTEboTWDE, e ZITRD L) RFEHIIADL Lo TLw bk, FE99 -
B, fEE - FAEE, EeORE. taMRR, Y - tFENE. 7/ oY - - ROH,
PI)Ivo AT Ty, iRk E,
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WTEFTTOLIAH, HMEATRALZIDEY > arTifixThAI ENMELTWAEDIXLL
TOSATHAH (HRAANDFHAFIIRT) o

O Charles Godfray ( Imperical College at Silwood Park, UK) undecided.
HEBOMIRERNBCHT L2 EHORL LI DALD (Princeon
UniverstyPress) S ST WA L, Riidy 7+ ) r 7 offbick s ffn
Y77 MRHICH LD Sl diE LT3, Naturell ZROBE B & U#EER X
TEHENTWVWD A,

O Steve Frank (University of California at Irvine, USA) "Models of symbiosys".
NINE rOHT T, MREERT EBGRIE T-ORE M IIEH LCELET IV 2
HoT&, MBEDEREN IV VHIOMER, HHORELZEDT SRR
b,

O Steve Ellner (North Carolina State University, ) undecided.

b i, HPOIEFRIRE & B O, EERETOMO T2 LY HD
PoTEL, BHRETCOELIIOVTTF A A7 ) — b2 AEHEIFIETNDHAL
O—H] GEILLEICHTF TSI TIILT RN S) ML OZ A&
EOKE v b (BEARBL ESE) o WRFIDS £ A0 LI 2 RWETBOIZ2—
FNVEAY PERAVWCCEREHEEZ 5 &) HEbLEHEZED TS,

(O Peter Taylor (Queens University, Canada) "Dynamics in ESS and quantitative
genetics models".
HECERFHBFOERHEL Vo T LV, 20 FAEHRLHRVER MOk, W17 8
DAL, EIFHDOEALL L, FEEICAFHHOFHII OV THR AT DR/ LEH WV
Twh,

O Peter Abrams (University of Maryland, Zoology) "Coewlution of species in
variable environments". _

FER Lo TRRI NS WHER / WAEEURZRICHIIES LTS L HFREED
1A%, BHHZ - FHFEEMEL L OLFEOLFHS LV, '

WIFNLEHROEREOREZTRE XL TWAE L Ny T2 5 ADWIEE TH5HD, Peter
TaylorZ Fr\Cid 3 0D S 4 0 ERIERO AidH Y o, T WL AE RS B 2 B O IRAT
EHPDAY —3FH) T Eilhb, PRYVDFELLEY Vv a vilkb fFLTINWE
590

L LB EBIIRSENB AT, KA 7*’}%2‘2&1'}‘207‘1#&)‘6h50)’6, HRADZ LIZEF
DIFFEEIIE, COLLAEDOBEERASITRERERE LTINL#E{LAERTO by THIA
ZIFEEHCTOLWRKDO X o2 2 EL L) BOTIIL . (XH  #E)
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‘Session 3 Ecosystem Processes
organized by 3 IE7Z, D.L. DeAngelis

HRRER 7Ot 2T 5 BTV E WA BRSO [HE] LowT—2DRYE
HRB2EI By va qilzvwe ), T2 1 0FERATH S, KT8 & A e R
FOMSI L B0 RAD, COBFBICBITHKRELWREEELLD22H 5,

EERTOLARTAEL LAVF - L YWEOEREE, F-Z20—-8ThsAWBOERE
DI, T, KEMMMKIC X 5 MW % CEEROWIREOMERI D b, I ZEMEEE &
HEDHHE—ELDDH D, T, KEEMRPLXE=y T cHOMEENICEO Y
EFNV, AP FAAR) = (CNNFVA) BEHFLWERAICERICHABETNVICE T,
AERER DT ENE & FBERIEICET 5 AN RASh20H 5, —J. Hl 2 IITFKOH
AKoZfEFLRE, (FUREBERBICHIE250MUT) L {PAERERE b o4 HE
DD IAF DM A & BARRFBYEE - FHEFHELEH 2O W O L L) LT ARG, Mk
EOWMROMFE EFlZREAL MDY, KEERLTE L, ThoDili)l %z AhbETH
Blyarl, £BER 7O ADHE L BRY SRR AN OBEKREEEE - MIAEMHICEDWTH
EHPES, L) KRELTANBENS,

REFLRILEHEL TRV, HEFTOLZA (N> LOBHE L LICRDLLE
MHHN) LTFTDL) RENTFEENRTVE (EFL, FELOTEIDWREMHD) o &
512, (EXKEA»SD) WL 2D5RM D 5 TFiE,

CFAR ORSRIEE (ERERYA 7)) 7L SO TE)
. D.L. DeAngelis (EEERY A 2 ) v 7 & WO LEN)

. Michel Loreau (A RERERE & HFEHR)

. Joel Cohen (EMHEDIEE & KEM)

. Andrew Solow (EY#EkEE DA BEFR)

. Chris Cosner (JE—HABIREICBIT AL BHF T L R)

S Ul AW N

FK K/ HWIEZEDL. DeAngelisid & b 12 [HERERY A 20 ¥ 7L &4 OB R
WKOWTEETH, AT EARE BB ILENE FICHI B TI VI A MWD S,
Michel Loreauld [H#ERE] LI DL o0 SAERRAOEIEHE RS, (AW
Hiw] D8 — AFJoel Cohenld £ DHK DR %, Andrew Solow i3Cohen D Hlify €7 V%>
DF RN AKE HRE  (maximum likelihood) %38 JH L7245 R 7% & %853 T &o Chris Cosner
ITEER S EMOME (L ICAERREDIH ) WY LiFs, ke LT, 458
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FOEREEED S EOHS 7T £ ANEFHL L T CUSIERTHALA, [EERTOE
A LG AEYOMEEHOMOMR] L) 72 EDORELMATHI EAWFES N
TWh,

ELDONDOREE T b RiEROEY LAY 2HELAV, (XH ¥)

Session 4 Pattern Formation
“organized by =#1& 3%, V. Capasso & L. Edelstein-Keshet

HEFEICHDN AR - ZHNY — V3 ERSRFOREBB S LRIMICEHTEIL DS, 0
PBEM ORI IS H VAT, BERMERII I S0 3T R BV L LGS, &Ik,
KER - BIBOWEL, TS CAETVOENE L TERERTT 2 BN THRORE B
SUZNEHHMTAEEM I 2L~ 3 Y2 L THERIIS L EOKEH L IFRINED &
NBEZ LWL TH LWREN DS, Kty ¥a »idZo X ) % J5H 5 % Biological pattern
formation & V29 & H 5

(1) Pattern formation in microbiology

(2) Pattern formation in medicine

(3) Morphogenesis

(4) Nonequilibrium dynamics in living systems
(5) Population dynamics with spatial structure

FIERE LTy a3 YIZ LV, BREFEAICDWVTE E Ktentative T 2 7%, HH,
A2 ZNEFR4ZBIIETFEL TS, (XE =H)
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ALIFE-V (65 BIATHEGEEY—-av ) obmsH:
Artificial Life V

An Interdisciplinary Workshop on
the Synthesis and Simulation of Living Systems

organized by:
Christopher Langton

May 16-18, 1996
Nara-Ken New Public Hall,
Nara, near Kyoto, Japan

We are pleased to announce ALifeV, the fifth international conference on the
synthesis and simulation of living systems, to be held in Nara Japan, near Kyoto.

ALifeV will mark a decade since Chris Langton decided to organize the first
workshop on Attificial Life. Thus, AlifeV will be a good opportunity to reflect on
the first decade of Artificial Life as a field and to consider where it may go in the

the near and long-term future.

The first decade has been characterized by a great deal of exploration of the
possibilities inherent in the synthesis and simulation of life, and by the
development of new technological approaches. Although we should never stop
exploring new possibilities and techniques, we must also refine the methods and
approaches we have discovered so far into viable, practical tools for the pursuit of

science and engineering goals.
[

It is also important that Artificial Life researchers continue to expand their efforts
to seek out collaborative relationships with practicing biologists in order to address
real biological problems. Despite all of the successes in computer engineering,

* NLAEMFFER Dmailing list DG FZER L TEHE L THWET,
R 3 3. meetings®fj.ai/2 E T T EMTEET,
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adaptive computation, bottom-up Al, and robotics, Artificial Life must not become
simply a one-way bridge, borrowing biological principles to enhance our
engineering efforts in the construction of life-as-it-could-be. We must ensure that
we give back to biology in kind, by developing tools and methods that will be of
real value in the effort to understand life-as-it-is.

Finally, it is important that we continue to examine our near-term engineering goals
in light of the larger issues surrounding the future of life on this planet. It is now
clear that we are responsible for the nature of "Nature" here on Earth. It is time to
start taking that responsibility seriously by vastly increasing the horizon of time in
which we think about our scientific, engineering, and social goals, from years and

decades to centuries and millenia.

AlifeV will take a retrospective and prospective look at the field of Artificial Life.

Besides the usual presentations of the latest work in the field, we will have special
presentations and workshops reviewing the past and present, and previewing the
future, of both Artificial and Natural life.

** Information **

For up-to-date information and announcements, refer to “*Events supported by
ATR" under the home page for ATR on the World Wide Web

(http://www.atr.co.jp/).

IEEE International Conference on Evolutionary Computation (ICEC'96) will be
scheduled for May 20-22, Nagoya University, Japan, in conjunction with Artificial
Life V. For information on ICEC'96, please contact to Prof. Fukuda,

fukuda@mein.nagoya-u.ac.jp .
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SOFT COMPUTINGEE DY - ayv 7 (Z#) oMot
(CALL FOR PAPERS / First Announcement® Z#])

INTERNATIONAL WORKSHOP ON SOFT COMPUTING IN INDUSTRY '96

April 27(Sat.) and 28(Sun.), 1996
Muroran Institute of Technology
Muroran, Hokkaido, JAPAN

Sponsored by
The Institute of Electrical Engineers of Japan
Muroran Institute of Technology

Technically Co-Sponsored by
IEEE Industrial Electronics Society
IEEE Neural Network Council
IEEE Robotics and Automation Society
International Fuzzy Systems Association
Japan Society for Fuzzy Theory and Systems
North America Fuzzy Information Processing Society
Society of Instrument and Control Engineers
Robotics Society of Japan
Information Processing Society of Japan
The Institute of Electronics, Information and Communication Engineers

Scope:

‘The International Workshop on Soft Computing in Industry, IWSCI'96, will be held in Muroran on

the 27 and 28 of April 1996. The workshop will provide a forum for industrial engineers and
academic researchers to exchange up-to-date technical knowledge and experience. Furthermore,
industrial applications of soft computing will be expedited by the workshop. The workshop will
focus on a broad spectrum of research topics related to soft computing and its industrial applications.
In addition to the technical sessions, there will be plenary and invited sessions.

Papers describing original work in, but not limited to, the following research areas are invited:

*Soft Computing and Industrial Applications *Fuzzy Logic
*Probability Theory *Neural Networks
*Fractal Computing *Evolutional Computation
*Immune Networks *Chaos

*Others

Submission Procedures:
Abstract should be written in English limited to 500 words (double-space and if necessary with one or
two figures). Send the abstract and a cover sheet stating the (1) paper title, (2) contact author's

30



name, (3) affiliation, (4) address, (5) telephone number, (6) Fax number, and (7) electronic mail
address to:

Takeshi Furuhashi

Dept. of Information Electronics,

Nagoya University ;

Furo-cho, Chikusa-ku, Nagoya 464-01, JAPAN

Phone:+81-52-789-2792, Fax:+81-52-789-3166

E-mail:furuhashi @nuee.nagoya-u.ac.jp

(E-mail is recommended, if available.)

Authors of accepted papers are required to submit a camera-ready 6 page manuscript typed according

to a specified format for the workshop proceedings.

Schedule: ,

Submission of Abstract of Papers: Dec. 15, 1995
Acceptance Notification: Jan. 15, 1996

Final Manuscript: Mar 15, 1996.

Venue:
The workshop will be held at Muroran Institute of Technology, Muroran, Hokkaido, JAPAN.
(Information about Muroran Institute of Technology is available through WWW home page:

http://www.muroran-it.ac.jp/)

Plenary and Invited Lectures:

Lotfi A. Zadeh (University of California, Berkeley) "Soft Computing--Methodologies for the
Conception, Design, and Deployment of Intelligent Systems."

Kazuyuki Aihara (University of Tokyo) "Chaotic Dynamics and Neural Computation.”

Registration Fee (Japanese Yen)
Regular fee : 10,000 yen
Student fee : 5,000 yen

Further Information and Inquirers:

For further information and inquirers regarding papers, registration, accommodation and others,
please make contact through the following E-mail address: iwsci96 @elec.muroran-it.ac.jp

Yukinori Suzuki

Dept. of Computer Science & Systems Engineering,
Muroran Institute of Technology

27-1 Mizumoto, Muroran, Hokkaido 050, JAPAN
Phone:+81-143-47-3368

Fax:+81-143-47-3374

E-mail: iwsci96 @elec.muroran-it.ac.jp
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3. RHEE

1) BREH
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4. NEHE
E8E2H15H (k) &

5. IREBEEME (EHFPETELFDOIE)

T164 HESMPEFREE1-15-1

IR PR FERT

ik FEEH

6. EIFRMHTERFI DM B

B OB ONE BE Bngbidk: NE HE

- BhEER (FRE) TEL : 03-5351-6493

By F Il E— -FAX : 03-5351-6492

BiE &L BA E-mail : matumiya@ori.u-tokyo.ac.jp
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R4 B : Pulse Interactions in ncarly-integrable system

Z 5 . Stability and bifurcation for a travelling wave solutions to a nearly-integrable system will be studied via pulse
interaction analysis.

#2650 FRAMEK (RBERFHERBRFHE) 5710
HE  IHRA RS R AR OM O 55 R

¥ 'S Dirichlet&fF B £ U'Neumann £ 2 U — OB REHOT T, FEQBFIZ L o TED & H ILBROFIE AL
LT DIV TEET B,

#2 6 MEEA K (KBWMLKEFREEAEREIEER) 5/717
B EHEC L BRI RROME

g27m@ ) T K (REREHKF) 524

B H : Singular Limit Analysis of Equilibrium Solutions to a Chemotaxis Model Equation

E 5 . We consider the stability of localized equilibrium solutions of a Chemotaxis model equation with growth. To do it,
we use the limiting equation ( Interface equation ) which approximately describes the motion of the interface of the
solution. Here the interface biologically indicates the boundary of the aggregating region of individuals.

g8l RE—-%# K (MIUBHKELER) 6.7
B ERFBREL b O RE M RROE R OFLEI OV T

%29 KILEFEK (%Mﬂﬂkiﬁﬁ%ﬂtV?%)6/l4

HEH  BOBRFT— S AVEHEERT Yy VEREORBIEICDOWT

ER AV-RAEFMINTAEGERET Uy VHMBEICH L, HERTF YUy WIAT AT — ¥ B RASERET
L2 Bo N2 WIBEEDREILDOVWTEET L, HILB7—) I EREBAVAEFEIIOWT, W oL DEiE
(4 /&

3 0 & FE K (REBHEKENH) 6.2 1
AH WO L AEEREY ) X LORBEEE TV

ZE . Amodel of mutually coupled neural oscillators for generating low-frequency biological rhytflms will be proposed.
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# B : Anerror analysis of streaklines as curves

F'E . Astreakline is a visible curve consisting of fluid particles which emerged continuously from a fixed point in a
given velocity field. It can be paremeterized by the emerging time of fluide particle. We present numerical
methods for streaklines and show error estimates for streaklines as curves.
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