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The 20th Annual Meeting of Japanese Society for Mathematical Biology

September 13-16, 2010. Hokkaido University
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Prof. Andy Gardner (Dept. of Zoology, Univ. of Ox-
ford, U.K.)

Prof. Veronica Grieneisen (John Innes Centre, Nor-
wich, U.K.)

Prof. Ayato Takada (Research Center for Zoonosis
Control, Hokkaido University)

Prof. Toru Fujiwara (University of Tokyo)
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P1) ZLYYRI I L

Organizer: Akiko Satake (Hokkaido Univ.)
Speaker: Prof.
Innes Centre, Norwich, U.K.)

Prof. Toru Fujiwara (University of Tokyo)

Veronica Grieneisen (John

P2) Recent developments of inclusive fit-
ness theory and its application to evolu-
tionary biology.

Organizer : Joe Yuichiro Wakano (Meiji
Univ., JST) *» Hisashi Ohtsuki (JST) * Yutaka
Kobayashi (Kyoto Univ.)

Last year we reviewed the inclusive fitness theory. We
argued that coefficients of relatedness are defined not
only between relatives but also between any two in-
dividuals based on identity by descent. In this sym-
posium we show how the most recent techniques are
applied to specific problems, such as evolution of co-
operation. We also present results of our recent stud-
ies on a mathematical foundation of inclusive fitness

theory.
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fEARREA BB Tl B4 iR O EREE 7L
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&, ATV OFEFEENZE L b Eb DS,
VT4AE, Site-based ETIN E VI PFHADNRS, WA WA
RS O AR T ABEHR IR B L) Icn b,
4 AT T L OE P T T VOO
HECcE2L)Ik>oTER (K4, £1).

s &b E PR (R DB TH 523,
B3, Site-based & TFIOVEIH O 2 {TH>C & 7. ¥
RO XS, AR E WY T 7 u RO 7%
WROEAERLD S, HEHEEL V) 7 o LBR
ZHEEL X)) ZAICERRIIE NI DD
L3117\, Site-based & T ILDFE Z I RWHH D B
DT, BOEDBHEY ADOT X Ak [1][2] THHD
EFeniTws, 4l Site-based €T I/LICDWTD
BRIHEEIEESZOP0WEDOT, FEDOT XA MDY
HIR S N B OERICHEMRZ BV TRREZITV 20

2. EFBHETILOE—FESH

%7, Site-based € T/ DI DFE RN ALz D
W B E & D 3. Site-based € TV TIE, HERLR
I OMEEEEE TV 21 = fay) 2L XL DIEFED
EBEPOGHEIIET S (2T, o 1 FHAR OFEAHRE
YA X) . Site-based T T NDERICHER 5.2 125 Z
H1Z, Royama lZ X % Ricker €7 I)VOEML [3] 235 5.
Royama |3 ##5ef 7% 22 IS E PR S —FRICAE L, fEfk

R TR T AT R i Tt

TR T 27 v 7 2ot LT 5 R0LE 5
2z, HREPET 57 0121%, BaZzhbe Lk
—EEEIC DM T 2EFEBLETH S EINET S L,
H 2 D S Atk 23 0 2 EHTROBE L E VWD DI
EFENDFHOBDIFHEIZ T2, ZDLHITEZ
T, Royama [ZfE{E#EE 7L & LT Ricker €7V % E
HL 7.
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HIFETA M Lo LT3R ZRKE L T
3%, Site-based ETILVDOJREL & 72 Z{HEAR—2 €T
WIE, SYNFICHET 3 = OEREEIEZ Gl T
Bl REI N, AT TV E LT Ricker €7
VOSE X T 4], ¥ = HENF DL Il & PE A&
25D T, TITE, EEFEYA MEINFOREDOKE
WIZAS TS HEANFOGHITHIR L TW 5, ZOff
HER=Z2ETIIE, LK)—BNLETANEIES N
(Well-mixed site-based models & Z17z) , HEKM
BEED ISR Sz [5]. F 7, [6] T, R
MIDBFNA T F v TN E Gy T ANTH S
LA %#IKEL T, Site-based & TV DEHA D & BAK
IRk 4 iR T EH I 7,

X651, BOOLDERTH %53, Site-based € TILIZ,
TEARE D 35 % AR T OBIRD DHLD & E5T 2 K
IR I, A7 77 NHE av T R RO
DFARNK T 2 AR T E N 7. 2D
TRREE TV IEBS D Y 4 7 & 251 D
HFEDZNZIUCKIGT 220D 87 A =¥ %2> T
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DE T IVFER O A EEREE T L DMz D Z2b
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R4 A REE 7V OM AR Z I PR S 5—
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7V =R R T AR TV 0T (8], i
BRERERREIC X D 5T 2 HROECHF DY A 703
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3.1 BERWGEZR

¥ 7, Site-based € T IVDIEKRKNRE Z JTITOW0
T[6] IS L7zv i 2 B9 5. Site-based €7 LT
X, UTDE) U2 REL Tw5b, £, A5
EERIN 2 S BOEIRY A b (F7d v F) ok
5L L, A2 2L 2 S DEJEY A b
TV F R LTes LTS (K1), &
ZOMMRDIFL DIT—EHF A M AB E, YA FHD
BENI L v, Lo T, &z O 55T
H A4 PRIV AEEORZ T TITbiTnws, &9 4
o FEFNS FHOEIX, A FPHTOHEFICED
WESTL B, &V A P oEEFnlTrii, 20
P4+ 2 —HET, IXRTOVA Fohrs 75 A
WCAERT YA P2 ERZ ZICAS, BUEAII TG
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Tiy1 = nzpk(xt)¢(k)~ (1)
k=1

22T, prlz) db k9 EEKEETYA oLy
A MR TOHETHY, 2 DBBTH L LTS, ¢k)
Gk EERE G A 6% F 0D PO RO WIFHE
<Thh, MHAEHE% (Interaction function) & MK
nNTw3, fHIZES &, o(k) IZV A FNOJRFTNZ
fERREEIRE 2 RBIL T\ 2. BARINIC pr(z) & o(k)
OB E Mk 5 L, (1) X2 6 —D2DffkEEE
FN = fla) DEEB T EITH D,

3.2 RVZVT7INEBEIYTAMRSFOMEE

BETFILOEL

RIZ, (6] 12 & 2 EAREE 7V OEHNIT D TERR
WKHRTWI), ¥4 M nE o REVEREL, o
fi pr(z) £ LT, R7Y V046, A0 I G, B
A oMo 3FEIME S Nz, 22T, ks

Discrete resource sites

Generation t+1
1 Site-based & 7V D&

A FEICSERIT T VA BT T BB A IR T 5 R
7Yk, ot LTifEbns A0 IH
TADGGE2EET 5, Py /n DEAD A
XD X HIcEIT 3 ¢

pk(xt) =

F(k‘F)\) Tt k Tt —k=A
nmr@+n(ﬁﬂ (%) @
ZIT, A>0 DM ETEOMBUIINT 587
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RTY VatizEgATn5
_ ]. Tt k _It/n
prlae) = () e/, (3)
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¢(k) =bdk,1 (4)
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2\ —A—1
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Fol K BIETERVERMILL TEZ S, YA MIC
GENZHEPIE, A FHNOFEEBECHRLI 15 53,
9, A7y 7AEE ay T A MIOBESITHIET
OB EERD X ITERT B ¢
o A7V 7 INBOSERAE
H A PHOEKIE, A P NOMEEORCFEEIC
Al R (N
o AVTANBDREAE
T4 FNOFERIZ, A P NOBEFIC R D
5 AR I B A B 7 B s DAL S LT
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T2EWOSESTEE, ETERL 22 2000k
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%L, BFOEI DY m B H DR D BRI EE 7 B
Hs 235702, R—5k>(s—38)m DIRHIL->T
WHRRENRSH B, Ld-> T, MAEHBEEIE, XD
EIITEHEEZRTILENTE S,
k
¢(k)=">_ b/ Prob[R > sk+(s—3)m]. (11)

m=1
2T, VIRIEDRIA=4T, & sZ2fho 78l
R 238 Lo 7B D EL D I EY) R BIIC o 72 51
D EFERE DT b DTH S, HEI (10) Z v
T, (11) h ol z BRICEHR 30U, o(k) 135
WBII b eSke=(=5m ORISR 2 2 L 3bh 5, R
ELTRD &) ARSI E 5 ¢

d(k) =b(* —c*)/(¢—c). (12)
ZIT, c=e ¥R ¢=e 3/ B(>0), b=bcTHD. %
B, (12)AT, ¢—c,c—0DMREZLEZLE, AT TV
TNVRIOM AR (4) Do, —J, ¢—1,¢—0
ORR%E & 2 &, av 5 A NIOMEEHBEE (7) 5
JFonsd. LikdoC, PHEBIOMAIEHEIE (12) 14,
32finA s S5y 7 NELE ayF A N EIOH AR
BaERNEEGAEL L TRATYS,
FHB O SO MERE T VI, (12) A%
(1) MRALTHIZEHR T 2 &, fEAEBmnEo
TSRO, KDL D

@+1’m{(1+ﬂ@)A<1+@>A}.u$
1-0 An An
ZIT, 1r=(1-c)zy, THYH, Bl
B=(1-¢)/(1-c) (14)
LERIN, FHROYA TERIT L7248 (0<
B<1) IZh-oTWw3, f—0DMmERIEay 7 A M,
B—1DWRIZA Y 5 v 7 NANDBESITHIG L T 3,
EAREE 7V (13) OBRFE VLR IE, ZOETIVIE
B4 BIAREE T L 2R B E L LTEATV S
Ths., KAaPRLITRLALLII, 220D87 X —
F BN LA 2R E & B L, ZDETFIVIIERL
ZEAREE T VOMZB Y LD S, Lc>T, 20D
WHEHETFTLZHE) E, 20D FXA—FZHEL T,
B4 fBREEE TV OMELOBREZ MET 2 2 L 23T
25,

4. ZODMDER

4.1 BBOEROBLZIHEFDETIL
MifiCEZ L 2SR, 1HEEOADEREZ DD
e CThot, LoL, HEOAFEIHEKRT 5SSO

i1/ n = dt/

B=0

iit+1/n

Ze/n

X 3 HREEOMEERE T ILVOFEREMR A=40=6D
BA). BofizZEksEs s, aviFA e
LV (B=0) A7V T ARDETL (B=1) DR
ZEfRINICE D D %,

Type of

competition
g ///

le

Ricker model

Ideal scramble type
[ Hassell model

Intermediate type

0@ ® > 1/A
0 Spatial aggregation

Ideal contest type
Brinnstrom-Sumpter model

Beverton-Holt model
Skellam model
Random distribution

X 4 B4 afEEREe T VOMHERR, ISR S kL
AT T L, PR OMEERE T VORI 5
ELTRRT 2 ZENTES,

L&t S0k RARHETLVBEONLEDTH
290, BEROBERHPBEGRT 254 & LT, FHRCE
BOERZ O <D HFT 2RIP, iR BRI
£ 0BT 2 EPOECHF O Y A 703D 5K
REBNEZONDS, JITIE, XhERNLRBEEDIR
PIZDOWTHEZ S [9).

WE, ARV A M ICEHE S 10T o BRI O 1
FTOWIRD, K 51R L% X )i NEOMEMN DB S
BIENC 3 Te 2Rz B2 X 9. BHgHETlE,
fEfEIZ 1 EEOBR 2D CDFFL T 5D, ks
wAHAM T, BT 2 HERCHFD Y A TIE— MBI
HigoTwbabDET 5, BFME (i=1,2,---,N)
T, HRizOCOBEFTLEL, EEIZ DR
ZAESIENCTROFESHRNICET 72 011k, &Rl
DV s ZHT 208035 % LT %, mLDBS



N IE7 ¢ Site-based €7V H S MRS 2 AR ET VO R 9
# 1 Site-based € 72 6B I N A RfEEREE TV
Type Ziy1= B XA Model name
L () ) - -
s
I "—l’ﬁ(e_m‘/”—e_i‘/") -
S b (1 + %) A 1 —  Hassell model
S bieFt/m 1 oo Ricker model
C nb{ 1-— (1 + f—;) - } 0 — Brannstréom-Sumpter model
c ba(1+E) 0 1  Beverton-Holt model
C nb(l — eiit/") 0 oo Skellam model
I, intermediate competition; S, ideal scramble competition; C, ideal contest competition.
N O#b ) £ THESIEO BRI, ROEHBIA i
DT 5 b D LT B, = 2 VT (an

Reproductive
¢ period

| Peri0d1| Period 2 | """ Period N %

Time

X5 Lkops o,

DXL, & DFEFHIRAGEZ > T 555

i, EDEIHIH- I WTH A ) D, %%%
ﬁf@ G ORER, 4 FNTEEL T3 HEEOE
DEML 72T 5L, ZRIFROBFFHITOBFIC
WEEEZ 5, Lo, WEOFEIC X 3 EFE
BEDEANZ B L T BEDH S, W E, BHl
il DIFL DI, A PRI kEEIEREL TnE
Z, Z OB O D DI AFEEEDY m I L
TR BBER T L T2, £k, 0B
e %1 ﬂ%%k?%ﬁﬂ%%%ﬁﬂT>k?é z
D EE, N HOHERDOFF IR & 72 5 KD Hi5
Mo 2 BRMERIIRAD L H eI :

1) (2 N
Tkm—ZZ ZTéhThL 7™ (15)

l1=1l>=1 In_1=1
DT, KD K ) BITHIDOTESND
T =7, pN) (16)
&I, BED G BEFROBF GRS LK)
Rix, EBRATIIOBTMOF) 2 enTE 2. 2fD

BRI 2 BB T 3RO 6 b5 &,
MHAERBEBUIR AP SFHET 2 2 L3 TE S

WE, BRI 20®ﬁ%ﬁﬁ® I SIS VT AR W
EEDRERDOTCHAL, ZDdITIE, WMET 52D
@%@ﬁﬂ@%%ﬁwmuﬁ%T%.%ﬁzu:Lw
DFFE, 85 X —F D (&1,¢;) = (e %/ i g=si/Ri)
THRESN MBS TH 2 L L, ZOWRICK
T 2T % Tr(Gi,c) EFHS LTS, ZDLE,
HARICEHE L TA S &, WMIET 3 2 0DBRMHEED
M3 20 (18) ADBIfR Zili 72 L T2 2 L 23hd
%, 2%, 2200RHMOBEFDEK S BRI
D 22D OFES ONEORIEAT (W) 125
LWL ERTD D

Fr, #2018 RTBWT, é&, ¢ DEICEILT
WARWARIREEZEZ DL, A7y 7L ay T
2+ DB DRI OV T ORI (19)~(22) %
BRI LEMNTEL, 22T, Ty, To lE, ZNFNRY
Z VUL av 5 A MO T 5 EBRTIT
b3, ZofohT, Ko 21) R (22) K2R3
&, RV Ty 7ML av T A MIOFESBER I N
254, TD20DHHDIAFIC L 5T, AROREE
WBEoWK BT B2 E08300%, -, FillZ
BT 503, T2 TRONEBTIHOEICO VLT
%%ﬁu&~@m%%W&Lf AR IS B D E R 2
HCDFF LTS (BRI 7V, b
v~ﬁ#:/7xhﬂ&k)®@¢ﬁ%rw%%mﬁ
BILEMNTES,
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#£ 2 200BBITHIORIZ O WLTDORHBRR

Type Relation

I Ti(e,e)Ti(e,e) = 25 Ty (r,cre0) + 2U22 Ty (er160,0100)  (18)
SS Ts(c1)Ts(c2) =Ts(cica) (19)
CC  Teo(er)Te(e2) =Te(eics) (20)
SC Ts(c1)Te(c2) =Tr(cr,c1c2) (21)
cs To(er)Ts(e2) = £ To(crea) + L2 T (ercs) (22)

II, intermediate followed by intermediate; SC, scramble followed by contest; etc.

4.2 BHEBEFOETIL

INFEFTOEETIE, 1FEOEYOMAEHEEIED A~
EZCTE7., Ld»L, Site-based ETNVDHT, 27l
DEYZARE L THRRICE Z T, 2o LYE
MOBMHET NV EENT 2 L3 TES, ZOHA,
QDAY DENEZ O CHBMPBENETNED L) I
FATERODICKD, K& REEREE FLE»N 2,
ZHUTOVTUE, FEWMIXELTELEDTORRVDT
FER DTS > VLTI P DBESITHED 721,

5. BHDOHIC

AT, EFD Site-based € TILDOWFFEIC LD,
B4 AARREE T L OEFEPE T IUVHEDOBIRIZOWT
ED L) BABBBRLNTHwEDEM LT, Site-
based €TV D & 9 I, flHEL L DERED S AR
FREZEEL TR D, 5%, WAWARTA
TTEMALDD, FTEIEAICKSL I LE2H>T
W5,

2EXM

[1] IR, 2007, BEBLWS : BERBEOKETFY
VG AP, SEHR.

2]
3]

[4]

[10]

I SERR, 2008, 2 —XHMIBEYF ERSE 1
DEFREYZ. TR

T. Royama, 1992. Analytical population dynamics.
Chapman & Hall.

D. J. T. Sumpter and D. S. Broomhead, 2001. Re-
lating individual behaviour to population dynamics.
Proc. R. Soc. B, 268:925-932.

A. Johansson and D. J. T. Sumpter, 2003. From lo-
cal interactions to population dynamics in site-based
models of ecology. Theor. Popul. Biol., 64:497-517.
A. Brénnstréom and D. J. T. Sumpter, 2005. The role
of competition and clustering in population dynam-
ics. Proc. R. Soc. B, 272:2065-2072.

M. Anazawa, 2010. The mechanistic basis of discrete-

1 TG

time population models: The role of resource parti-
tioning and spatial aggregation. Theor. Popul. Biol.,
77:213-218.

M. Anazawa, 2009. Bottom-up derivation of discrete-
time population models with the Allee effect. Theor.
Popul. Biol., 75:56-67.
M. Anazawa, 2010.
sive competition periods on population dynamics.
arXiv1007.0622.

Y. Ishii and M. Shimada, 2008.
clusion between contest and scramble strategists in

Combined effect of succes-

Competitive ex-

callosobruchus seed—beetle modeling. Popul. Ecol.,
50:197-205.
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> T E T, BB & KIS 2 EEHRIE O PG
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LRSI CIx 7 MR 2 EE L 2, LA E—F
PHER (7 ¥ L FY 7 ) DM, witiCELTTRE
PExCiim L TV Ed. 78 - ELE—TTIIE>TYH,
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LRITITHELS o0 £,

B2 - 3T, F—2MEnE VT, B0 KELE
&> FEH) D BB O Evolutionarily Stable Strategy
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FTBLSE B CIN DR KE I Lo, B
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RIEREHIZI T, CORIFIL=—77T, 7UM7 =
OQEVZLEDETLVEZMNLTOET, foFE L
TR —FNBEEL0, TOELIFHIICL CEHED
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6 R, FA LML OWT, BRPEETAP
Adaptive Dynamics, Z4[Hf§iE % 58 L 727 — L M
REZEIACHNAL XS, B 78I, HILHES -
AL - fir{b @ Adaptive Dynamics T, ®=HIVFE
DAL © Adaptive Dynamics Afi&E V)7 > a )
bhH, oL WAICE > T, KT DRE
Wi >CTnET,

R8I, MOV —LABEmICRED, AR iTHE)
LB OV TEIrN TV ET, HADNAD
LUy oinE ), HoMEICET 5RO
ROV THERSNTLET, £k, ¥HoETL
T, BEAHORMIC X > TET 5, AENTE),
ik - #EFEHOFEIZO>VTEPNTET, Bh
PACICEBED H 2 N2, HEWEE RS> THWET,

FEOETE, AFHIZY — 2 MBIV EEE,
Adaptive Dynamics Z#->TE D, HIHEYY%ZE
R TR, HAFIRE IS G-y, W
REOWGHRIMH) Z LWL TWET, EiX, &
FlOHEFEZFEZITHICHD, TRY BE) 26D
BROB\HELS ) ¢EZ, MAEE Tz E %
L7, 23 TT7E) - by oBSHEYY: ) (g
WINTOLRHEEIZOWTHE DR L PR EFET
T, B SO, EwIAIcE o TR, B
PEMIN T L7035, KEZ)TL. Lo
L, BEYEOLZ R Y EY 725 2 LD TE,
BRIRD > 72 K 9 T, RTHENANI T BN 7E
WCHIRZFF S, Z D%k, MBAICHNRO 7P ED W E
L7, 72—, BE&kI Eir, W 2»#EEBRES
N, ZNoWFEEELZELOTE L, W% T
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: e 3
BABEEYFES 2009FERE
SRS BE f@F
—%ﬂ%ﬁ 2009 FEEFE 20094 FERE
XA
e 1,800,000 2,529,245
= 1,000,000 834,000
REETE 0 317,229
FIFZE 0 0
H 2,800,000 3,680,474
FiH
—ai—RL4&— ZENR 50,000 47,250
ZEME 30,000 35,750
EHIRI 50,000 51,975
EHEE 30,000 32,880
FAENRI 50,000 47,250
FAERE 30,000 30,960
fE 0 0
EE 90,000 47,176
BIEES BIEE 10,000 13,600
KA RE 4,500 0
MEEMERE 10,000 14,020
EXERE EHRERE 200,000 0
i EHMRE 30,000 64,481
HRlEEA~ 150,000 317,229
INET 734,500 702,571
FliaBECREERZR) 2,065,500 2,977,903
5 2,800,000 3,680,474
4%53!1”%% 2000 EFE 2009 R E
A
o 963,694 1,013,694
BYAN(—#R) 150,000 317,229
5 1,113,694 1,330,923
F i
REE 450,000 0
RE 200,000 230,000
INET 650,000 230,000
FiRBREEEH) 463,694 1,100,923
&t 1,113,694 1,330,923
EEHRE

BARFIBEMERD 2000FEDRABSIVCRXICEAY HIEEREHAN.

STHEEIZHITIN . REBHICHLRYDGNEERELFEL =,

oo/o & JEI/Zf‘EI
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2010 £F 8 A 3 Bt (A1 No.61 b5 DZE5)

2010

October 15-16, Edinburgh, Scotland, UK
Workshop: Cell Behavior Ontology and Standards for
Multicellular Model Specifications
http://biocomplexity.indiana.edu/events/
ws.php

October 16-18, Yantai, China
The 3rd International Congress on Image and Sig-
nal Processing (CISP 2010) and the 3rd International
Conference on BioMedical Engineering and Infor-
matics (BMEI 2010)
http://cisp-bmei2010.ytu.edu.cn/

October 21-23, Porto, Portugal
TMSi2010 - 6th International Conference on Tech-
nology and Medical Sciences
http://paginas.fe.up.pt/ tmsi/

October 27 — November 1, Seattle, Washington
Immunological Mechanisms of Vaccination
http://www.keystonesymposia.org/meetings/
viewMeetings.cfm?MeetingID=1108

November 8-10, Knoxville, Tennessee
NIMBioS Investigative Workshop on Modeling
Wildlife Zoonoses
http://www.nimbios.org/workshops/
WS_zoonoses.html

November 8-12, Dresden, Germany
Statistical Physics & Biology of Collective Motion
http://www.pks.mpg.de/ "colmot10/

November 13-16, Heidelberg, Germany
EMBO Conference Series: From Functional Ge-
nomics to Systems Biology
http://www.embl.de/training/
courses_conferences/conference/2010/
OMX10-01/index.html

December 1-3, Boston, MA
Special Track on State-Topology Coevolution in
Adaptive Networks
http://www.bionetics.org/sp/stcan.shtml
December 8-10, Huatulco, Oaxaca, Mexico
First North American Meeting on Industrial and Ap-
plied Mathematics
http://www.smm.org.mx/namiaml®/home
December 13-17, NCTS, Taiwan Workshop: PDE
Models of Biological Processes
http://math.cts.nthu.edu.tw/Mathematics/
20101213-17.htm
December 15-16, Evry, France
International Conference: Synthetic Biology
http://syntheticbiology2010.genopole. fr/
December 15-18, Pucon, Chile
AMS/SOMACHI Meeting: Special Session in Biol-
ogy & Ecology
http://ams2010.somachi.cl/

2011

January 19-21, Knoxville, Tennessee
NIMBioS Investigative Workshop on Solid Tumor
Modeling
http://www.nimbios.org/workshops/
WS_tumor modeling.html

January 23-28, Ventura, California
Gordon Research Conference: Stochastic Physics in
Biology
http://www.grc.org/meetings.aspx?year=2011

January 24-25, Wellcome Trust, London, UK
Workshop: Lymphocyte Kinetics
http://www.idrn.org/events/upcoming/
lymphocytedynamics.php

February 28 — March 4, Reno, Nevada
SIAM Conference on Computational Science and En-
gineering (CSE11)
http://www.siam.org/meetings/csell/
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HEDED S IRE L, 22T, HADE X tropical cli-
mate 13, £ SO NAEADSELFHIBHEL T35 H
CDOETY.

4313, site-based & T LA 5 BE T B {EIKEEEIRE I BY
T oSt E RO L LT, I 20 IEEAEY
SO, 2 —RA2EEIFLE L.
TEAEREIEE TV Z Db DIFRWELEDH 5D TT A,
% L DE T IVAIZEN L~V D HEMIRK E 12 HeD < S
Witz E EEFo T, EZ2RAREL VWb D%
EL 27508 (BBE2EHT) ZVDTIERVTL &) 2.

ARIDOIFE S A DfRFE, ML )L DFlab 234 12
L T site-based & \>9 RARSEHINENITOWT,
FEFITHPRICE L O T E T, FES AT !

LahEIADBFICICE S T A3 20 RIEEEY)
FAPHANIEZ T0L EBVET. BHIA, HL WAL
RTEEVLELEL). MERBTEIEHE =2 —
ALY —DFREFELTED 7. BRI
H 2N THIUE, WIFEREA - #8di - HIRYE R &
DIEEICBIfR 2 <, B L £ 7. iz A HET 575 1%

MR B TEHFE (LS. (i)
~

A A A2 — ALY =625
2010 4 8 H¥&4T
mEREES ZER "M KE
takasu @ ics.nara-wu.ac. jp
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The Japanese Society for Mathematical Biology
http://www.jsmb. jp/
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