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Professor Akira Okubo - some reminisces

Since the loss of my close friend Professor Akira Okubo is still so fresh in my mind
it is good to recall one of the happiest times we had-together. Although we had met several
times before 1987, and of course I had been an enthusiastic admirer of his work long
before that, it was really in the Spring of that year that Akira and I spent extended and
relaxed periods of time together during which our friendship blossomed as did our
scientific collaboration. At the time I was Professor and Director of the Centre for
Mathematical Biology in the University of Oxford. When the Centre was founded, among
the first senior people I wanted to have visit were Professor Okubo and Professor
Teramoto. Although Professor Teramoto had arranged to visit unfortunately it turned out
not to be possible as he had planned. Professor Okubo was able to come, the first time for
three months in the Spring of 1987 and again the following year.

The university in Oxford is a perfect place to appreciate nature in the small, with its
numerous colleges and their large, highly cultivated and beautiful gardens which have been
planned and developed over the past few centuries. Akira and I regularly used to cross St.
Giles’, the street between the Centre and St. John’s College to walk in the college garden in
which, even in such a tourist time of the year, we could always find tranquil places to talk.
As members of the university we could go into college gardens when they were closed to
visitors - a special treat for Akira and I since we frequently had these huge gardens almost
to ourselves.

It was during one of our walks in St. John’s Garden that we saw some of the grey
squirrels that initiated the discussion which resulted in the research that Akira and I did,
together with Professor Mark Williamson in Biology in the University of York and Dr.
Philip Maini of Oxford and who at that time was a post-doctoral of mine. Akira’s love of
nature was profound. Although he very much liked the more formal aspects of the college
gardens, it was in the wilder parts in which the profusion of birds seemed to aggregate, that
he particularly enjoyed and where we sat speculating on squirrel populations in general.

I mentioned that I had never seen a red squirrel in England, but knew that before the
introduction of the grey squirrel they were the native species and used to cover the whole of
England. Akira then proceeded, as he so often did, to tell me things about animal
behaviour of which I was completely unaware. He started to speculate as to how the grey
squirrel might have supplanted the red squirrel in England. Akira, with his usual
kindness, explained why my first suggestion, related to the more aggressive nature of the
grey squirrel, was clearly not the cause. He then proceeded to justify a competition model
based on the versatility of the grey squirrel to exploit a wider range of food sources than the
red squirrel. Subsequently Mark Williamson provided sonie of the data while Philip Maini
actively participated in the modelling and carried out the numerical simulations of the
equations which demonstrated the wave of advance of the grey squirrel and the
corresponding wave of extinction of the red. We eventually published a paper in the

Proceedings of the Royal Society *. With the English love of animals almost anything to
do animals provokes a reaction among the public and this work was no exception.

There is a long-standing custom in England of writing letters to the London Times
but when it involves anything to do with animals these letters invariably express strongly
held views. Our paper on the squirrel was the topic of a “Comments” article in Ngture and



so got into the popular press almost immediately. It gave rise to an extended and very
heated correspondence in the Letters to the Times which produced a wide variety of
personal theories as to why the red squirrel had disappeared. Akira read these and treated
them seriously, however crazy the theories might be. He was delighted with the various
propositions made and, with his usual gentle candour, explained how they could not
possibly be right.

Akira was unquestionably one of the gentlest collaborators I have ever had. He
listened to my ideas with enormous patience and frequently, in the kindest of ways,
showed that they were completely untenable.

During his time in Oxford, Akira lectured all over Europe and was in great demand
as a speaker. After these trips, we used to go walking in the University parks to catch up
on news and on what was going on in the universities and countries he visited. Of course
our talks was not all science. I remember on one occasion his very graphic and extremely
funny description of how he had tried to make tobacco with a variety of plant leaves and
chemicals: the ‘cigarettes’, he said, were absolutely awful.

The following year, 1988, he again visited the Centre. After a trip to Barcelona,
where he was given a large honorarium for his talk, he insisted on giving it as a gift to the
Centre for Mathematical Biology since he said he did not need it. He felt very strongly that
young people should be encouraged to go to meetings and travel to find out what the
scientific community was like outside of Oxford and to meet other young scientists. This
gesture was so typical of his genuine concern for others. Akira was one of most popular
and one of the most appreciated visitors to the Centre with everyone but particularly with
the students. His office was always open to any of them who wished to come and talk. I
have never known him not to have an interesting or insightful comment on a student’s
research.

When I moved to the University of Washington, many of us very much hoped that
when Akira retired from Stony Brook he would come to Washington. Indeed he was
planning to do so. It was typical of his concern for others that instead of retiring when he
could, he remained at Stony Brook to ensure that his position in the university would not
be eliminated. His concern for the future was so totally unselfish. Although he spent
considerable time in Washington, sadly for all of us he was never able to fulfil his wish to
retire here permanently. ‘

His delight in nature never abated and on one occasion, when at our home on
Bainbridge Island (near Seattle), he saw two eagles just in front of our house hunting fish
in the sea. Their beauty and elegance clearly moved him.

Akira Okubo will be greatly missed by the scientific community. His contribution
to developing the field of theoretical ecology cannot be overestimated. There is no doubt
that Professor Akira Okubo will remembered as a giant among the founders of theoretical
biology. However, it is his personal qualities that I shall miss most such as the sparkle in
his eyes and the small. almost embarrassed, smile that came over his face when he made a
joke. My deep regret is that Akira and I did not meet many years earlier.

*A. Okubo, P.K. Maini, M. Williamson, J.D. Murray: On the spatial spread of the grey
squirrel in Britain. Proc. Roy. Soc. (Lond.) B 238: 113-125, 19809.
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@Dinconsistency DR & L TRILTED Z
&)
(2) ZRUZTHMIDOS T, BFEMITITY
T 7 EWET T ORBEVIEFE ITFEIGH) T,
BE b2 EEVERNHDDIEA I T E,
bhsiznZ &

ZOBRMERA T EE S IBEE AN, B
X ([2). 3D KKH/l=>TFED, | fan
HES LV— ML 2 LT EE BERNO
TEA - -

2. King & Altman®D %

(757 %k ) 1. King & Altman?t 1
95 6FICHRRL IALERISEITDS S 7
HEICEDNWT, £z T%R) LiEbDT
H 5. King & AltmanDFHiEE L, {LERIG
73 £ % %K Master equation (1) DEEMRZE,
Kt ET ST 2> THRTHEE,

JP(i,t)
ot

=Y K(i,j)P(j.t) - K(j,i)P(i,1)
g (1)

- > )
LSS S RN

PO, 1 BEHORKEZ LD
RBeRYT. EHRE CEERETIZZNVWA,
FROAREDEF MDA K U TAE) T,
t % & %72V balance equation '

> K(i, ))P(j)— K(j,))P(i)=0

= (2)
2ZZNEER W, King & AltmanD FiEDE
B (2) OfFN, FEELTWSIREA
[417> 3 spanning in-tree G, (m) DHZNLD LT
DIRGHEDOEDOFMELTEITDENS Z
ETHD, (Reviewld[5)B2HR) .

y= ()

MW—W'

ezl

We iw(i)

g

w(i) = Z HK(s,t)
m=1(s,0€G, (m)

(3)

Z ZiZspanning in-tree &13. £ TDIRER
BORZNLHB S 1 THRAFDD BERE D
W=TDIBNT S 7D T, FIRE
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/j;?\‘ €§;{\\
Fig. 1 Examples of Gj(m)
Fig lD&>7HD. n gld D&Y

STOKT, —RBICHERITRERLIIRES,
NEORENETBEVWCHELEIHE
e

ng =n (4)
L&D,

King & Altman® %5 &1 (4= A VA
T — 22 BV B EEIREE R OE FIRARICH
WTEREEZISEREFET SERLS
wELT. EaVEa—FITLBERL
BNTHEDNTE,

S RER 1T BT BALER ISR T, A
HEORIZ. KD K D72 Arrhenius DOBEFEMN
HDAZERRET S,

K(i.J) _ -pEi-50)
K(j.i) (5)

B G RIN(2]) o B DWILIER
SR ERE ((3) O &S RIETFERE (E
k) TR, EORIT. ROK D 72FH
REEH S D THOENMD 2 EE X HON
K\,

K(i,J) _ ,-p(E-Eai+dtii)
K(j.i)

(6)
L. digid
d(i, ) +d(j. k) +d (k) =0 (7)
g .
xr. (3) o&ERF. EELTWDIR

B% 1 12 1AM > TV Dspanning in-tree Gy(m) £
TEINTWSEA, e, B EER
g 1 0127y > TV Bspanning in-tree G;0(m)
FOXRBEWERTEIEEEZL D, ZD
twmm\ngmﬁéiﬁm‘cwmmﬁ
W, Bk i O SER LTV 2R
| N BHHEH P 0(m) BT B AL OMm
21T L EEE P 0, (m) S TSR W (

5 TERIE) .

Gji(m)

Gi o(m)

Fig.2 Graphic Transformation Method
Fig. 2 OEMITHS T,

w(i)

Ilg

=Y HK(s,t) HK(s,t)

m=1(s,0)eG,; (m)—-P;0 (m) (s,1)eP;0(m)

= 2,, [Tk [IK(s)x

m=1(s,1)eG; (m)-P,0 (m) (s,;1)eP;0 (m)
e—ﬁ(E(s)-—E(t)+d(s,t))

(3) DER.

Mg
= €—ﬁ(E(i)_E(i0))2 HK(S,I) X
m=1(s,t)eG;0 (m)
e BN
(s,t)eP;0 (m)
(8)
LI EAND, ZOEBOBIT #EHP;0(m)
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kTEshic

e-l’(E(s)-E(t))
oM. s i, 1 2BV TIZITEN
LEDZEMN VI IEBENS TN
BAOHBETHD, ZOHEITHENICD
nontrivial’Z2 & ZAT. £ OEWMNE] 7L DM

MNEEKZFI <. 72B. (8) OEMTIE
J57ELT

G,(m) = Pyo(m)+ Bo,(m) = G, (m)

DRENH B EBE> TN D,
(8) DERAF. bLFERENSDOTH
DHEA(1)=0&T 5 &,

w(i) = wye PO

(9)
CRFET B, T, wold, iEueReE O

JEEUDEKRTHD, (9) 13, B<&a5
N FEEREDDHORTH D, — DB
izt (8) RICTEHZEBEYIINTT

w(i) =
i HK(S t) He"ﬂd("”

—ﬁE( ) m=1(s, t)eGO (m) (s,1)EP,;0 (m)

2: IIKst)

m=1(s,t)eG;0 (m)

(10)
2%, di.0)=00F, (1 0) A E#EIh
WKIRET S EHABLEAS S, (10) @

R, EwIRER O FER B S O s,

IEXMREA OB ELTHNMS S FITKS

NTNBZETHD., INNTES &N,

75 7EBEDRRKDEDIZ,
UoT7EBEORRIE. HonUD. &
EEH %

L. o cB(EG)-E(j)+d(i.j))
K(i,j)=L(i,j)e 2 (11)

=7ZL

L(i.j) = L(j.])

K(i.j)+ K(/.i)
-P(E(i)-E(j)+d(i.j)) -B(E(j)-E(i)+d(j.i))
e 2 +e 2

(12)
EHZFELTHBL L.

w(i) =
e P

Zﬂm I]Lpﬁ”p“mm

(p, Q)EG("I)
[1L(p.q

> y(m)

m (p.q)eG(m)

d(p.q)

(13)
EELITENTE, THES5OAFNRBLN
BWZ&ENHD, MKy, Zomhid.
BRI 2 RICE ZR VDO TR S
NEW, 2720, GmidAFmEE 2N
spanning tree CH D, £z, 7 (m) X

- —1—1- m)— i
y(m)=e ﬁzi‘,?_( i (m)=2)E(i) 1

L&RIND, A ; (m)idspanning tree G(m)

WKBWT, REE 1 ITHETLILDOKTHD .,
ZiEaDHE.

A(m)=2(n-1

2T,

4. FEXIFRRE G HRERIBEEN DI
U5 7EMIEE . IERTRE
WIS UTHE D3] KPR S G AR RS 1
Wi RO FET S8 MK G

DB EIIE, TEMIEIE L\, X

B R 1R A
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S HRERMEL. EMERICH RSSO
BEEDHEHRTHAEIN D TIT /R, K
A SDEROI—R2E X ESICEF
A THD, VI IEBER. EXNHES
MR ERHEOMTOE IR FEREZRET 5,
& NEOZ2—O NEET DML [E
A DIREE %
(16)
THT., 2L 1IIFEKL TWDHIKE, 0
WBKIEL TWAREEZERT, —a—DO2iF
Ea%pvfjxﬁééb\%%ﬁei%
Ho, Bk —_1—0> «- EFI)IDO—D
T & 5Boltzmann machineDFERMN 5 i L
T. ZDORE 57,5 {0.1}" Dy z
BN
K(Sp’Sq) :e-ﬁ(E(S”)—E(S")+d(S”.S"))
K(S7,87)

(17)
DERER/ZTIEERTENTES,

727U, Eid. E#EREBICBIT 5TV

F—BI%K

ES)= —%iiwﬁsisj + 256,

i=1 j=1 i

THO. IEMFIARI

(18)

d(S",S")=—;: > ﬁ:(w,] —wj,.)(s,.” ._s'.")(sj’.’ '”;'7)
i=1 j=1
(19)
LERIND, VF TAEEB KR (Wifwji)

DOEFIE, ERHEIZ0ICR DI EIITEEL
&5, £, —EIREEZEZ S -a2—0O
SWR1IDEFEETRE, BETHHED
HZHEEELE ORI

(20)

DRI TS TEMEZERAL., EEM

ZRDDE, ERISEERIZ (1 0) &F
BNZTIEa D, EWVWID, JEX FRRRE A D |
HDHEHETT (1) DL S 72Master Equation
TR TEDDT, ZOXIBHRIIRD
DTH 5,

COffE. n GMEOREDTFRIVF—(E

E@S)+  D.,d(S".5%
(S7,59)ePsgo (m) ( 2 1 )
NENTHNES
[Tx(s7.8%)
(§7,87)eGgo (m) ( 22 )

TEREDOINLEMRT HENTES,
(bU. EMFRIEG =025, (2 1)
DORBLZTXRIF—ET B—DEE(S)
WINET 2, ) 2D, BT I)IVF—1(E
NHETDIEICED [EH] M, FEHIR
BRICHEXRTEBEOERRELZFHRMTZE
ThdHEEZLND,
EVNIDIFTOTRELATYCDELD 7
M EiZZoEE KT

N

n, = 20" 4Tl

i=1 (2 3)

EHBEMIIKENDT, ZOFEETIRZ

DFFEIERABMEITE AR,
EFEIREBIZBWT, EN< 5 WHRITnet/s

RN EETINEHELTHS, KBS
M SENDERT F(SY, )%

F(s".8)= K(s".5')P(5") - K[ 5')P(S")
(24)

TEHTD. EFMERALTEETSI L,
EHIIE, n gf[iﬂ@spanning tree /TG U 72

f&
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F,(S,8)=K(5",8”)x

-BE(S?) "B( Yd(s’.s? )J .
€. [1 = € "\ (5P .59 eLoop(57 .57 m) W(l)

(25)

OFBFN L->THBOT SND LN
MmB, Z I, Loop(S*, &, mid. spanning
ree GmPDETSYME S X~mn SR
Pgx gyi. SEM5 SY M58 (2
TR ED) EMABIEICESTE
#IND (Fig3 (@) o

ZDEFHEROERHR THREKENDIL, IV —
7O LETIEMFHEOIZ & BHHEIZ. 0 TR
RWEEZ T, BEWKE EAE-
7z1 (tangled) :i%D > DIREERE OH
THDEND ZEKE, THAGH>TWVRW]
(untangled) = a2—0 > DIREEB DTS5
., FIBELH->TOWEH>TLED,
(Fig.3(b)) &z &z, 7o T7EMEE
REFR. ZORBKENEROBRITEL
KB En,

o )=
Sy .Sx SY S~

neural state
y

neural state

(b)l -—Esl 1 —Sj
0 50 Lﬂ

"untangled"

"tangled"

Fig.3  Formation of the
Loop(Sx, Sy, m) and the
"tangled" and "untangled"
pair of flip-flop transitions
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DLER, TS5 T7EMEOBRETH S,

T ITEBEORRKDA Y w M, &M
EWREBIZHDEE. TOEHFHRENS D
ThzE, ENFEOBMKE LTINS X
WEELIETHD, TLUT, netlDEH R
DEEIR. BERORLI T XIF Dt
FILLD (D) ORRELTHRTE S,

—H., TIT7EREORESIL. TOX
D —REZBEFEMERRENMRWEIhTwiz
WEZATHD, DED. FITERITE
IR ERMMATZBOEHREN, FOED
£ ittt (B BTt kA %
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$H%, 7=, spanning treeDEMBO TKRKE
<hraZed. EMHLOBEL,

S 3K
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KRRAE R T AEMTHERNIC 61 2 HIENF

[HORA SRR A~NE LIS (FRbFEIID) A
&L, 202 —AL Y —ICERTEROHAS LL
HEEIEZOMEA D L IZEFOMEBATHT
buind b ko ERTHELI L] ThADPRIRE
ENb5 2 bNEGTH D, HENICEIEWFEIRR
S&TZOEMTHERDS HIL LEEICBoTH L
358N T A, LaL, AAEBMEZEIbLINAE
HTEROBH 2B DORBERDENIORLLEIS
T, OT, ZO LI RBMLE, ZZHEE
FEHIED DL L TITo TV AR A LA L THFFL
B LeT 5.

KT, KREEAFEEM T EY TEFHIRM4 24
FEIZERTB S 7. ¥FE4 L Department of Biophysical
Engineering Th 5. BIEIX, NEFnE /R EDHK
BxRfge LT A RARBAE, fEERFZEONE
BHRRFZEE, FHAOME Y EEHEEOTIE O HE E
gesE, HERIERR A 4 v F v 2V ORFFE0 S TEE A
7o A LHEABREOMENEEREMAE, T L
THEBTHEOEREBHEZD 6 MIEENDH 5.

ZOHT, BEAYEIEVORIREBEDZODOR
EThY), BEMIFEINY — VEREF VOIS
—bO U THELTHY, HERRET VERAVIRO
SRS OMBHRENS RICH LAZERY AT A
DERYERLTVA. FAMREORHHAMIEY D
INE — VTR PRI T T 4y Iy YT Rb
LD ET IV F TIRIL K BEREMFHEONE 21T
TWwa.,

erEsag i, BREER, S5HER, FRLNFR
DHEL EOBFWNEREAVT, £ErLELN5
A RESORT, RUEKICRONDELDHRER
HEEOBFEEFTVERWIEHYEELTVWAS. Th
¥ CORFEY (BEEWFIZT GRS DET) BH
RISV ODFIELTADE, BELEDET VE
LTHSNTWAMEMIED Y v 7T IVET IV, fiE
DR NMEFORER (JL5) BET7 )V, atMEzH
WTIERIE Y AT & % B3 5 Wiener BBH - Wiener
DIERFAB B OEE (2 AU HERE PR [ B 48 DB
EhEICHVwWONS) R ENHL, EEE, FZRTS
X 9 7%, Hodgkin-Huxley E7 V25D E T Hik4 %
MBREFLVERAWT, FOIFEREY 4+ 37 AOMAT
PHERTORRIT—7 1 Y7 OFRLITo T 5.

Z DI b YERNIIBOERAEY FEICEROEVESR
B (ROBFLRBTHHY) DI SAdsb.
Bl ziE, FREEEBEIFRY YY) AVOMETESLT

HY, HE, FOEROTEL, SR ITEOHMEE
BOFAFIZAREEFRL TS EITHS. &
7o, WEAOE Y EE I ORFZ L AR 2 SR
HEMEOBIFOMREI BRI SAH .

DL A5 A i TR BV 5 B AW E DO FXEE T
Hoh, ThEFTRREROEREZWLTILHNT
XHhVOT, EEEIE0 D L TRET> TV AHIFRED
—WRERBATHIL LTS,

RO I 1T IT A

SHELO LI, RUMARGLMEMIO (REA
BALF LRt 2) K EF Vi3 Hodgkin-Huxley (HH)
EFNTHA .

%.z_mmem+&mm+hWH
+Iezt (la)
%g = (D)1 - m)am(V) — mBm (V)] (1b)
%.= $(T)(1 - R)an(V) = hBr(V)] (L)
%:: S(T)[(1 - n)an(V) —nBa(V)]  (1d)
INa(V»mah) = gNdmah(V_VNa’)
Ig(V,n) = ggn*(V - Vk)
(V) = g(V-Vi)

ORI, YA AORERROER#MRDOESR
ER2EBR,LEBONIT—F 2 LI 1952 FIfE
SNBEREWEFTNTHS, Tz, Wb S ZEME
EOXTHY, @B HEOMEA 7V A DL
BEBLTWZ, 22T, ViAo MRSt
FT2EMEPERLTBY, Ing, IxkEFNFN NatF v
F, K¥YFx 2ANRiFENRSE AL VB, IEZ 0
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OTEBACER, hIGEICIERAT 20 TREHILER
ELIFIEND. Vygld Nat A+ VOFHEBMNTHY,
Nat DB MBI CTRZ B 72012, ZHREILAUS
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 1: HH €7 VORERL V (t) DR REER

HHLNTHED, TOEFVIIERT - ZERNIC
LIEEIZ L CEHTANH L T THREROWETNT
H5. E1d (1) ¥ BEHCHCT, BEELORREK
BATRLEbDOTHE. BEIRADIERELL (Action
potential) D7 HTH 5. BEEMEFRE Vo L &I
AP OERE ((1a) RTO L PREFIBER) ERLL.
COEFNVISNEH O ELEREEDANFMA LN
oL T TEBEMNERET S (RET ).
HH 7MY ) A A TEONLERT -5 % b &
SN ) A OB XN & V) MR O ET
VTHD. ZITit, FLLTNatFrHIN, KtF ¥
FLDZODF ¥ FVOFENMRE STz, EY
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2 Vnalz EOFHBMNEN RS, £, NatF ¥
AV, KYF xR VERRRBAFVF Y ANVOHE
T5.
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+Ig, (V) + Inap(V) + Lcip(V)]/C

+Ie:|:t (2)
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Special Lectures

Levin, S.A. "Akira Okubo and Theoretical Ecology: A sampling of work inspired by the master of

Diffusion”
Segel, L.A. "Population dynamics of the immune system”

HF%)
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organized by #fif ¥ 3, AR 2
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68118
(4Fin)
Session 1: Ecosystem Processes
organized by 1EZ, D.L. DeAngelis

DeAngelis, D.L. "Modeling the spatial population dynamics of a fresh water mussel species (Hooi
Ling Lee & D.L. DeAngelis)"

Loreau, M. "Grazing optimization and nutrient cycling: some laws emerging (M. Loreau & C. de
Mazancourt)"

Cohen, J. "(to be announced)"

Solow, A. "(to be announced)"

Cosner, C. "Models for predator-prey systems at multiple scales (C. Cosner & R.S. Cantrell)"

Higashi, M. "Trophic pyramid and nutrient cycling (M. Higashi & E. Teramoto)"

Grover, J.P. "Resource competition and the trophic cascade as constraints on food webs"

Nakajima, H. "Mathematical analysis on the absorption of effects due to the environmental changes
-- On the basis of inflow sensitivity analysis"

(F1%)

Session 2: Population Dynainics
organized by /I [{& & 25, O. Diekmann & A. Hastings

Diekmann, O. "Why and how to avoid differential equations when modelling structured populations”

Hastings, A. "Transient spatial dynamics in ecological models"”

Caswell, H. "Demographic modelling with few data and much uncertainty: A Monte Carlo approach
to the status of harbor porpoise in the North Atlantic"

Powell, T. "Complex dynamics in an N-P-Z model forced with a periodically varying light field"

Lewis, M.A. "A tale of two tails: The mathematical link between dispersal, patchiness and variability
in a biological invasion"

Reade, B. "Population dynamics of multi-pathogen systems (B. Reade, A. Pugliese, R.G. Bowers &
M. Begon)"

Namba, T. "Predation by carnivouous plankton on fish larvae and stability of a fish-plankton system
(T. Namba & N. Hirosue)"

Takeuchi, Y. "Delay effect on stability of SIR epidemic models with varying population size (Y.
Takeuchi & E. Beretta)"

Matsuda, H. "Effects of predator-specific defense on biodiversity and community complexity in
two-trophic-level communities (H. Matsuda, M. Hori & P.A. Abrams)"

%)

Session 2 [Extended Session]: Lattice Model
organized by J | (i 2, O. Diekmann & A. Hastings

Matsuda, H. & Sato, K. "Studies of lattice population in Japan"
Harada, Y. "Analyses of spatial patterns and population processes of clonal plants”
Tainaka, K. "Unpredictability on biospecies extinction"

Kawasaki, K. "The speed of range expansion of invasing species -- From a stochastic
cellular-automata model (K. Kawasaki, N. Ohsawa, F. Takasu, H. Caswell & N. Shigesada)"
68128
(FH0)

Session 3: Pattern Formation
organized by =#3 &g, V. Capasso

Capasso, V. "Saddle point behaviour for reaction-diffusion systems modelling a class of spatially
structured epidemic systems"

Maini, P.K. "Mathematical models for spatial and spatiotemporal pattern formation during
embryogenesis"

Mimura, M. "Pattern formation of bacterial colonies"

Polezhaev, A.A. "spatial coexistence of competing populations: Noise-induced pattern formation in a
modified Volterra-Lotka model (A.A. Polezhaev & A.B. Goryachev)"

Honda, H. "Formation of the vascular branching system from a capillary network (H. Honda & K.
Y oshizato)" : :
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Kishimoto, K. "A Lotka-Volterra appraoch to explain segregation patterns in metropolitan areas in
the USA"

Sekimoto, K. "Motor protein mediated contraction and sorting in a bundle of actin filaments with
random polarity (K. Sekimoto & H. Nakazawa)"
Shimizu, H. "Mechanism of body shape development in hydra"

(F1%)
Session 4; Evolutionary Ecology
organized by M{% &, C. Godfray

Taylor, P.D. "Evolutionary stability: Inclusive fitness and quantitative genetics"
Frank, S. Pollcmg of cooperation when resources vary”

Takahasi, K. "Runaway culture: A population memetic approach to the evolution of transmission bias
in cultural inheriatnce"

Abrams, P.A. "Coevolution of species in variable environments"

Ellner, S. "Selection in fluctuating envnronment% and the maintenace of diapause polymorphisms in
thc copepod Dxaptomus mngumeus

Ray, T.S. Evoluuon in the digital medium"

Yamamura, N. "Models of evolutionary conflict resolunon

Godfray, C. "Parent-offspring conflict and biological signaling”

Iwasa, Y. "Evolution of genomic imprinting: Why are so few genes imprinted? (Y. Iwasa, A.
Mochizuki & Y. Takeda)"
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