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Abstarct
Lattice model is useful for studying population dynamics with local interaction
and spatial structure. In this report, invasion of pathogens was studied
assuming nearest-neighbor interaction. Ultimate state of population was
obtained by an approximation called modified decoupling approximation
(MDA), the validity of which was checked by computer simulation. Main
results are as follows. (1) In 2-dimensional model there is a parametric
region in which host population is extinguished by invasion of pathogens. (2)
In 1-dimensional model ultimate invasion of pathogens is impossible however

strong is the infectious rate.

T C&IC
BE-HEDETIPRIAPMN-NSHYA MO ETNRE, £YVEED
BHBBEEFRT B, THOGMEEERLEEF ML A
WBNB. UL, EMEKNK—EOMCEEEECEMERES N
THY., TARECOBATMLBUOEBBEEATHANS LD T,
BHMTRELHSSHEARORENCCBEONEZMMNAMEE S
DEFANEURENTHEEEDNG, EHORMEEEBE LT

1



112

FNHNELTROMATAIVFSOETIID—HKMICAWVLN TS D,
CHEOWHIETEYMOBEERBNXLEVWHBAICERENGEICHE TS LE
Zon, HEERORAEBIEBERHNSIVWBEICRIBIITH S L
BbhbhhtWw, CCTR, £YEHPICEZHMBEEZRLEZETVEL
THFEEZAWS,

BFEE
MIENIYBEZONRERE IO RHMHAEEEZRC 3B
BALABTCHALWLNTELEFANICT, BRFSLCHNBTIEEZMO
HEERANEEEFEAMICRONEbBOTHS. BF - SFLEHMTF
EERERLTYHBRCS VTR TRERIRECALONIRERES
FCHBUYEOHEEERT I LICKTIENOTEL, TR
FRAEEVEDOBKICHAL, ZOEIMICOVWTHLE L, &
EYMHEBEROETEEIEZEOBMOESSESREIL. BIRERHOH
£ T [d Interacting Particle Systems & DY Contact Process W ED B D H &
CHRFEEOHRSLEENAXLON D L DICK » = (Liggett, 1985) o
L LZENODERELERTESOREN 2KEDHAICRON T L

3.

RIIGEDE T I

BrOEYREEI—EDOBMICFALSS2EMERONTWNE L%
BHICETFVIELT, BFEBLCRMELSCEESNTEZERF= L

2



113

CEEYBEEDPEBLTWVWRIELEZS, FEHEORERIBETHESIIC
RBRELDDPDBON, T TICHKICERRELRBELBERCAIEBE T L
DTEB3HBDOHIOhDOWVWTNMNTHE3ET S CCTR—ERIICRERET
PLEELHEVWHLDET D, ETe. HiLKFRZEZRTOEIREREHKIC
B2b0D&ET 3, BREBAKICOVWTRESTEBTZLICL > TRER
h#HzEMSIEILENTE S,
ERFEILESTINREEBRITRHROLSCERTES. BELRERK
2 (+) T, BEEEKZE (=) T, £YPREZXTEDLNTLENVETF
PREE (0) TRHATBIILEICTDE, MEFEOKRBICRIKREE
FERFRSELICHMIICEBTIBESL LT,

(+) > (0) H3WiE (=) > (0) (1)
EVWSRTDOBE,. REERBEAORKEBICKFELTERTSIBEELL T,
(0) »> (+) (2)
EWO EFOAE, RV

(+) > (=) (3)
WO REOBENEZONDS,
CCTRULDODEBZERBMOBERBRELULTERDS, BEOE
O (1) OD2700BERBIFRUEERTCECSIDBDE L, HEELLUTHA
REASYORTEXRZIICEAET S, (2) ODEFOBERIZAEEHR
DREBICKFETIHVAYIC (+) OREHNSTHhIIKREEBNEIY
PTFWEEZONSIDT i BEDORFLAILKHTIZEEBED (+)
D n(+) CHALUTEUBREY mn(+) OXTECDIDDET B,

3



114

(3) ODEBRLAKRICEIAREZEBHED (=) OHny(-) KHBLT
BHABEAIY mo(-) DETECIBDET S, WENSTAFLELT
3 0OHINEHRBMETNTHINS., TN O Us1/m_ . B=m_ /m,

EVWD2DDNRIXIIIZEEIND, AMIBERECELEFEDL, &
ERIRBRRRLEFEDOHEZRLTWS,

TRAY—FEAR

Pis(0.0€{0,+,-}) ZREBBFRAMESVWT—H OB FIDRKEN
cTCHhAMNe THIEERLELTIE., ZOBMERRIXRDITRYI—F
BEXTtxahd,

Bt =242z 1) m(py)"} Pes+ m{1+ (2 - 1) g3} Pro

dl;f=-2l’——+ m-{1+ (z - 1)(pry+)"} Ppe

d(lj’:- =-[2+(z-Dm-{l+@- D(pry) N P-+(z-1) meqr Poo+ 2(z - 1) m_(pry+)" Pss
dlc::()_ -[1+(z-1) mo(py+)’+ me{l+(z~-1)qi Pro+2(z - 1) me q¥Poo+ 2 P+ + B
d—f;tﬂ:-{l +(z - 1) m+ g3} Po+ (z - 1) m(peys)’ Pao+ Pr + 2 P

d(};—too=P+o+ P_o-2(z-1) m+q%Poo

SCTm,.m REBMCEKLOEVERTHY., ZhEh (+) OETF

+

B, (=) OBMBRBEERLTNS, £, p, @ (+) OREEBETF A
M(0) THRVWHE, y, @ (+) OBREBEEFAN (0) THOE

EZOREBBFAN (—) THIWE, ¢, & (0) OBREEBT S
M(+) THEIREEZNZNRLTEY, BHOBMBCE> T3,

4



115

o AC [Boe{+,-,0) EVWSRERFETOEEERLTWVWS, T4abhbB.

(pv,)° 13 (+) OREFBEF SN (o) THEI3LLWSRBFEDHET

(+) DHOREFERFIN (—) THEIHEEZ, .13 (0) OF
HEERFSN (o) THEILWLWSIREDHET (0) D DHEEER
FaWN (+) THIEERERLTWS, zR 1T ODORBRFEDOHREEK
FRETHDB,

R 7 a1
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