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BHEN TS, L TE=20 PIBIZBWTIT,
RO I LERREN 2B O 2 N MBS M A B L
T b, ko, EONDBEME, K0
HID LD LR HAERE GHA TS O /N Y
BRSRC BN ATL T %) S i3 - 7z,
T LA SERAIMEE 2R LTV 2,

Vil ¥ i

ZITHE, b HHIIC IS S BIROREES b
DHIRD FHIC B e RFE+ Lo wfibhize
F, thbb, ZI2TwI9EEEFVEER
LT, #BAHUKAO A 0575 O BRI ZE Lo 2
N=RLEBE L, TOEFL (BT, HE
ETN) X > TR B ic S =B, #
MBI DI >0T, HifFPOEICEA L
BEOHBAHETE A =X ARED LS
LDOTHENLVHIZETHD, VWHETHA
y, TODAB=LY, ZOEFL, Thbb,
HHRNAADFETAMCE s TORBHSH S
LIREZR, ez T, Toxh =X A
%, ZhUSADEFLIZE TS, BBHSHS
DhEnEy, LeLAERS, MTRLELD
2 EFATRHCT 5 AASTEBIO S & %=
HERTZNERENICEDD T LHELLT
WHENS, Bl e, ZOEFE, B
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ZIT, BCHRALTRE D LiE, B
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RED B DM DO IR~ D KB GRE RB L #F7.
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WREFE X CEBLIHEE bOT T
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FVANTY FOEFAIRSL D,

14) Higerstrand, Torsten “A Monte Carlo
Approach to Diffusion,” Berry, Brian T.L. and
-Marble, Duane F. (ed.) Spatial Analysis, Engle-

~N=FNRA Ty R 2T, BEOHS
O ELHATIZENTERN, 22T,
Fls - RO BHREOBERE RoR L2k kT
TN, BUEOMBMICERN 5HRE X <A
Lz, 20X EkETFVORICE TS
TN B EOHBHICHER T BB L HH LS
ez i, EkbAHz L2 X9,

BB, ZIZTE, BROABETELINEY
%%K#ékbﬁ,ﬁ%%%w&%%%%w@
Wa b >BTNAOSRETVE, Thth,
MAZICHY, Lnd, B - 0#i%&tc k-
TYRav—vavkBIR-T, Zhb#
R EI), BETRICRAE S ¥y, PSR E2 M
BCEZTEREPBZLIEBIE, Shig, X
VRS DHEREBDIZENTELTHA I,
ZLT, 25 LREROHZLOND DEED
REOHGE LY I<KHHT I L LAZVD
Th b,

F &

VIHZBWTRBZ RV Iav—Ygridar v
2a—F—TRBIhbIl, T D anr5 N NITRE

wood Cliffs, New Jersey, Prentice-Hall, 1968, pp.
368-384.

KR, © TR OIRRGRE |, AkIEEE, REFHER:
PRHBEHEEE], BOR, JLsrHIRR, 222-245HF,

BT H : TEREOWRAEE B ok IEE)
IR, THRERE A B105E4E, 1976
g, 1-26H.

15) Z oW EREEKRLER, F Vv (R. Tinline)
B, TITAWERETFVERCA—T2Z L, #i
XE-772L W—Tbéb‘iﬁi%&%f‘ii 272 BT
n3 DEFNVERBE L T3 Z & (Tinlin, R. :
“Linear Operators in Diffusion Research,” in
M. D.I. Chrisholm and.others (eds.) : Regional

~ Forecasting, Butterworth) % BB (BLEFHE
S0 TRERMERSIC 81T B IGRE, Z9f), THuER) %5 233%

COE 1S, BBS3ME, 61-T3EH) Ik - THl-7r.

O F YR, THURE RIS &, Rt ich
B TE FFNCALBEER L OF O bLOBE X, Xij
, BRIl BT 2Z0FBLEZORDOFKICH
”‘ZJ%%X: X(i+kr J+b t—1 (k, l=—jm,"f, O’m) D
1 %=, ‘ '

m m
Xije= 2 2 buX
k=—m l=-m
X o THBA LK.

i, BERIE, BROBIOPT, ~—FIVRbT
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WHNARIOFF LY Iav—vay

DFRZThH (), 2) DLEIRLDTHBY,

ZOFRS T LT, kBT S Dy, PA, D
IZX 5T, 4D;5 ik PDELTA £ Xk - GRSATH
o EBICEN, MBEFMTRBWTIE, e I2 =R
BE 2 bNTHBR, 7r 5 20T, o(D; 1)
e lwMalz ADj ICHERBE LB TNWS, %
LT, 4Dy i PDELTA GREATWS,

E, BEETANDRDO ST A B W T,

C¥ ¥ %PATTERN : 9 y¢ v
EEPRTODBITNLTALS, 197 HIZH %

IF (PTP1 (K1, L1). GE. 0) GO TO 3

PTP1 (K1, L1)=0.

EWHRF—F AV, BLU220TEDOELERIC
b5 312, HETIAABEICHADERE K
(7.2.3) D&M % H5ZBDITHERATF— A
Y RTHY, BREFADEDD a5 LB
T,

Cr v wPATTERN : 9 fese vt
EEMPNTYBITPHTA~18, 19, 27 3L 2847H
i %o

IF (PTP1 (1, J). G.T. 0) GO TO 20

16) ZoFur 7 aik, MIZBWTOEREEFMZLEN
T, 7V 7 DEH-RICE o TEREAELDT
H5.

PTP1 (I, )=0.
IF (PTP1 (K1, L1). GE. 0) GO TO 8
PTP1 (K1, L1)=0.
LWHRF—FAV R, BEU29THE 0K bERIC
H5 8] 2 HATIANBECHAOEE 2 &
2 BIDITHER AT — AV FTH D,

Sbic, %70, MEEFABIUREEFLOR
DT ST 2B TCPATTERN : m (m=1,
2,09 LiE, VL 10D B IV) KERERLTY
2Dy EMTB1HOERAT— AV NEDOL
BChO, mBLaeIETHEET 5 Bl ik, Dy
iy OFEEMN, v 7 L 2E LIS,

(1) Diys-1, @ Dijt-, 8) Dy

4 Di1e-, 6) Dyji—yy 6) Dyoren

(7 Dy1t-1, 8 Darje-1, (9) Daior o
WS 9FERICRBI LD DB, eEL, T TR
i=2, 3,--20;7=2, 3,--,20 Thb B, LT, LkiL
»m) (m=1, 2, 9) LnWHEBZDOELLATN
% Dijoy #EHTB7200—BFOXTF—F 2 v b
(SUBROUTINE PSUB m (I, J, PMIN, PMAX))
= PATTERN: m L WHLHPBEZHA TS,
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11

112

13

1

Pt

132
88

N

20
10

answrasr ot (RARN POPULATTOUN VAICTATION seenssesss

K.KARRA 1977.12.16
DIMFENSION PDFLTA(21)
COMMUN P(50,50),PTP1(50,49)

DATA PURLTA/U.,1.,2.,2203.,
40s20000s724,4=34,
~Sep=6uy

=%,
“10e,=11ap=12.p=1%,=1.,~15.7

LOOP=S0

N=21

F=21

00 S KI=1,N

DN 6 ¥JI=1,M
P(KI,XJ)=0.
PTRL(X],KJ)=0.
CONTTMNUFE
CONTINUE

KK=0
P(11,11)=3.
PTP1(11,11)=3.
CALL OUTPUT(M,N,KK)

warsansrrr SIMULATION STAPT Awrassrwwws

A%hdh [ OOPISIMULATION HUMIFR **o**

D0 777 KK=i,LO0P
0N 10 K=1,N

00 20 L=1,™

1=K

J=L

IF(I.fQ.1) ~D TO 11
IF(I.EQ.N) GO TO 13

LF(J.FQ.1) 50 10 121
IF(J.Fu.k) 60 TO 122

semansaake DATTERN 3 & SEAANNsERRs

CALL PSMES{T,d,P¥IN,PVAY)

CO TG 88

Amnmnnasran PATTERN 3 4 *osasesansy
CALL P3UBA(T,J,PMTN, LMAY)

GO T 88

SRsRERRPMRE DATTERN 3§ b HRASKIRRO4s
CALL PSUFA(T,.J,PNIN,PYAY)

¢ TU U8

1IF(J.Fusl) 501 TO 111
1F(J.Fu.M) GG T0 102

ArResrnere DATTERN 2 *hwtenssose

CALYL, PSNRI(T,J,PMTIN,PYAY)

GO TG 87

RENRARKRIK DATTORN 3 ] RRARARSwenn
CELL PSURLCT,J,PMF%, PULX)

GO TC &R

RRRRARC RS DATTE N 3 N SFeSEssLnes
CALL PSUBIC(L,J,PNIN,PMRY)

GI TC 8

LF(JeEG.1) 60 TO 131
IF(J.EQ.M) GO TO 132

sasanesvrr PATIERN 3 § MAATWReses

CALL PSUBAR(I,J,PMIN,PYAX)
¢0 TU 88

awaansessan PATTERN 3§ 7 Renmessenen

CALL PSUBT(T,J,PHIN,PMAK)
GO TO 88

anasaresse DATTERN & O RAsswessns
CALL PSURS(I,J,PVMIN,PMAY)

DEL=(PMIN¢PMAX)/2.40.5
INELTA=DEL
IF(TOUFLTA.EQ.0) GO TO 1
DELTA=PNELTACIDELTA)
G0 TO 2

DFLTA=0.
PTPI(T,3)=P(I,J)+NELTA
COKTINUE

CONTINUF

CALL QUTPUT(M,N,KK)

0N 30 KL=1,N

DD 40 L1=1,%
1P(PTPL(K1,L1).CF.0) 6D TO 3
PTP1(K1,L1)=0.

a0

oo

aa

40
30
71

2
1)

20
10

20
10

20
10

20
1v

PKL, LE)=PTPI(KI,LY)
CONTINUE

CONTINUF

CONTINUF

stop

END
SUBROUTINE PSUBICI,J,PMIN,EMAY)

covmegn P(50,50),PTP1I(SC,50)

PuAX=P(1,])
PMIN=P(L,J)

0016 1I=0,1F

o0 20 Jd=J,J40

TF(P(T1,JJ)LF.PVINY PMINZP(IT,JJ)
IF(P(I1,J))«CR.PPAY Y PMAX=F(IT,J0)
CONTINUE

CANTINIIE

RETUKN
kN
SUERGUTINE PSHED(X,J, PH 1N, PMAX)

COMNCR ©(59,50),PTPI(SC,S)

PHAY=P(T,0)

PMINSP(T,J)

00 10 IT=1,1P

00 20 JJ=JM, 9P
TE(PCTT,JJ).LF.PMIRY K
IF(P(11,JJ).CE.PMAYX) P
CONTINUE

CONTINUE

POIL,d0)
LE NG PRNA]

RETURN
EMD .
SUEPLNTINE PSUB3(T,J,PMIK,FHAX)

COMMUGN P(50,50),PTP1(50,50)

JM=J-1
pPwAX=P(T,J)
PVIN=P(I,J)

03 10 II=[, P

D0 20 JJ=IM,J

TF(P(TI,JJ).LE.PMTN) PVMIN=P (IT,JJ)
IF(P(T1,JJ).CE.PMAX) PMAX=P(11,J0)
CONTINGE

CONTINUE

RFTURM
END
SUBROUTINE PSUR4(I,J,PMIN,PMAY)

COMMON P(50,50),PTP1(50,50)

PMAX=P(T,J)
PHIR=P(T1,J)

D0 10 TI=TM,IP

N0 20 JJ=J,JP

IF(P(I{,JJ).LELPMIN) PFIN=F(LT,JJ)
TE(P(TI,JJ).GE.PHAX) PMAX=P(IT,JJ)
CONTINUE

CONTINUE

RETURN
SUBRGUTINE PSUBS(T,J,PMIN,PMAX)
COMMON P(50,50),PTP1(50,50)

I¥=I-1
IP=I+1
J¥=J-1
RLENES!

PMAX=P(T,J)

PMIN=P(1, )

N0 10 I[=TM,1P

on 20 JJ=Jv,Je
IF(PCIT,J0).LF.PMINY PMIN=P(IT,J3)
IF(P(TT,JJ).GF.PY%aX) PMEX=P(IT,JJ)
CONTINUF

CONTINUE

FETIURN
END
SUBRUUTINF PSUBE(T,J,PNIN,P¥AY)
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CORMON P(50,50),PTPI(50,50)

IM=1-1
1P=1+1
Ju=.

P¥AX=0(T,0)
FMIN= P(l,v)

60 1o If=t¢,1p
NC 20 Ju=u4,9
:F("(Tl sJI)LE PATY) PYIR=RLT, 0
F(PCIT,J0). PraYY PrMaAYzp()T
% CUF‘I“UC ) POET, 0y
1) CONTINUE

KETUERN
END .
SUPROUTINE PSUBTCI,J,PMIN,PNLY)

COMMEN P(50,50),PTP1(50,50)

IM=1-1
JP=J#1
PMAX=P(T,J)
PHIN=P(T,d)

DO 10 If=Iv,1
ug 20 JJ=J,JP
IF(P(II,J0)LELPVINY OVMTN=P(IT,JJ)
IF(PCIT,J3)GELPMAX) PHAY=P(I1,)))
20 CONTINUE
10 CONTINUE

RETURY
END
SUBROUTIKE PSUER(I,J,PMIk,PHAY)

COMMON P(50,50),PTPLISO,50)

1¥=1-1
J¥zget
JP=Jel
PMAX=P( T,J)
PMINZP(T,d)

o010 If=1v,T
V0 20 JI=Ju.JP
TF(P(TI,JJ).LE.PMTIN) PMT (17,499)
LECPCIT,Jd)eGRPHAX) PYAX=P (11,00}
20 CONTINUE
10 CONTINUR

RETHKN
END
SUBROUTINE PSUBA(T,J,PNIN,PVAY)

COMMGN P(50,50),PTPL(54,50)
M=1=]
Ju:
PY¥AY=P(T,J)
PMIN=P(1,J)

b 16 11=IM,1
L0 20 JJI=JM,0
TF(P{TI,JI)LELPPIN) PVIN=0(T1,00)
1F(P(IT,JJYaGRAPRAXY PMAX=F (LT, )
20 CUHTIVUH
1) CONTINUF

RFETURN
END
SUERUUTINE OUTENT(Y,K,KY)

COVMON P(50,50),PTP1(S0,57)
VIMENSION (P(%0,50)

WOITE(3,109)

300 FNKMAT(IH1, //,35%,°0¢*** ULRAr PIPULATION VAETATIOK se#swer)
WRITF(3,310) K¥ . ;

31C FOPMAT(/, 45X, “ITEOATION =7,13,//)

110 I=1,%
N0 20 J=1,¥
P(1,3)= PTPI(I 1)
20 LUL’I ¥
1) CONTINGF
ARLTF(3,301) (CIH(1,0),.0=1, V), 1=1,%)
301 FORMAT(S5X,2115,/)

KETURN
ENU

caa

noaaaa

aan nno

anon

aaa aaa

Aaano

o ana

(2) BREFLOEHOTOFTS

seneenrarsyRaan POPULATIUN VASTRATION »4eseseese
K.KARR
1977.12.14
DIMFNSION PDELTA(3,?1)

COMVGN ©(50,50),PTP1(50,50)

DATA POFLTAZO., 10,240 12s20030s 1esPesle,

1 eeBerbes 307804507 usSapbes
2 Qeples2es =2e4~14,0.,
3 «1=2es=1ey ~Ses-4 3es -b.,-‘ -4.,
4 ~Ver=bayr=Sep =Bep=Teyg=6ay =% b
S =10.,-%.,=%., =11.,-10.,~%., -12-,-11-,-10.,
6 “134,-1204-114, =18.,=13.,-12., =1%5:,=14.,-12./
1Y=123456781
LOOP=50
N=21
M=21
DO 5 KI=l,N
Lo 6 ¥J=1,¥

P(KI, KJ)=0.
PTHL(KI, KJ)=0.
6 CONTINUE
9 CONTINUE
KK=0
CALL QUTPUT(Y, N, KK)
e ”luu[ATIQ\ STADT A*sassnsens

saxes [NOPISIVULATION RUMOER ¢%wae

D0 777 KK= I,LHOP

IF(I FQ.1) 60 TN 11
IF(1.EQ.N) GO T 13

IF(JLEC.L) 60 TN 121
IF(J.EG.F) GO TN 122

RRRRAEEARS DATTERN & § RERXXRITRRAR

CALL PSUBS(T,J,PMTN, PMLY)
GO TO 88

nawasuners BATTERN t 4 tessvevens

121 CALL PSURA(I,.J,PMIN,P¥AY)
GO TG 8R

Aahwasnnnas PATTERN £ § R*AOsonesny

122 CALY. PSUBA(I,J,PVMIR,PVAX) -
60 10 8%

11 IF(J.FQ.1) 66 T9 111
1E(J.FEu.¥) AU TO 112

sanrrunnks DATTFRN ) SACKROTRRIEY

CALL PSU82(I,J,PMIN,PMAX)
6N TC 88

#rewseress PATTERY 1 1 #sesstsvsee

111 CALL PSURI(I,J,PVIK,PVAY)
G0 16 8%

makanARee PATIEEN t 3 *twedssscen

112 CALL PSUMEI(T,J,PYIN,PYAY)
GO TH &R

13 1F(J.EQ.1) 60 70 131
IF(J.EQ.M) GO YO 132
susessannn PATIERN § g Heavascens : 7v:
CALL PSUBA(T,J,PMTIN,PMAX)

GO T0 88

sansaesenen PLTTERN & 7 Aesasenenen

131 CALL PSUBT(I,J,PMIK,PYAY)
c0 7G 88

saseneense PATTERN ¢ O tesvesense’

132 CBLL °PSMRA(T,J,PFIK,PYAY)

88 DFL=YPMINe[YAX)/2.40.5
[DELTA=PEL
IF(IRELTALEQ.N) INELTA=T
CALL RAMGUCYFL,TY)
10=VFL*100,40.5
IFCIR.LELRS.) 6N TU 2
IF(LR. Lr 9%) G 10 3
G0 To

2 DELTA= PDFLTI(‘ IDELTRY
G0 TG 9

3 CELTA=PTELTA(?,TOFLTA)
G ™ 9

4 DELTA=PPFLTA(3,TDFLTA)

9 PTPI(1,J)=P(I,J)¢+NFLTA
LF(PTPICI,J).6T.00)  £Q TN 20
PTPI(T,J) =0,
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xXs)

aa

aa

20
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o

40
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20
10

20
1

20
10

10

CONTIHUFR
CONTINGE

CALL NUTEUT(M, K, KV)

00 30 K1=1,V

00 40 L1=1,v
1E(PTPL(KL,LEYeREL0) €0 TR @
PTPI(¥1,L1)=0.
PCKT,L1)=PTPILXL, L)
CONTINUR

CORTINUE

CONTINUE

STup

ENU
SURRCNTINE PSHRI(T,J, 0 TH,PYRY)
COMMLR P(50,50),FTPI(Sy, S0

1P=1+1
JPzJel
PHAY=P(T,])
PRIN=P(1, )

rOoro IT=T,1P

Do o2¢ JJ=J,JF

TR(P(IT,JJ).LE,PNINY PUTH=F(T],JJ)
IF(P(11,J0),CF.PMAXY PYRX=P(]],Jd)
CONTINUE

CONTIVUF

RETURE
END

SUBROUTTNE PSHEI(1,J,PWIN,P¥AY)
COMMON P(50,50),PTFI(50,50)

1P=141
JP=J+l
Jvzd-t

PYAX=P(T,0)
PUINZP(1,0)

L0 10 11=1,7P
19 20 Jg=Jgv,a®
LF(PCTL,J0).
TF(PUTT,JI)LGF PMIX) PMA
CONTINUF

CONTINUE

«PMINY PMIN=PCLL,00)
POET,00)

RETURM

END

SUBRCGUTTNE PSURI(T,J,PMIN. PVAY)
COMMON P(50,50),PTP1(50,50)
1P=1+1

Ju=g-1

PMAX=P(¥,J)
PMIN=P(T,J)

00 10 I1=1,1P

0o 2p JI=av,J

TF(P(IT,JJ)LE.PMTNY PMIN=P(IT,J0)
TF(P(TF,JI).CR.O¥AK) PMAX=P(IT,JJ)
CONTINUE

CONTINUE

RETURN

FND

SUBROUTINF PSURA(T,J,PMIN,PHAY)
COMMON P(50,50),PTP1(50,50)

us=t-1
1Pzl
JPzJel
PMAX=P(I,J)
PMIR=P(I,0)

DO 10 II=IV, 1P

00 20 JJ=J,JP

IF(P(TI,JJ)LEONINY PVIN=PCIT,J)
IF(P(LI,0J).GE-PMAX) PMAX=P(IT,JJ)
CONTINUF

CONTINUF

RETURN

EN

SUBRUYTINE PSUDS(Y,J,PMIN,PYAY)
COMMOR P(50,50),PTP1(S0,50)

IM=(-1
IP=T+1
JM=J-1
Jp=Jel

PMAX=P(T1,J)

PRIR=P(T,J)

00 10 II=I¥ P

DO 26 JJI=IM, 0P
IF(P(IT,JJ)LEPPINY PYIN=P(IT,0)
IF(PCTL,00).CELPMAX) PMAX=P(LT, )

on

aa

a0

Qo

20 CONTINUE
1) COKTINUR

20
10

20
10

20
10

20
10

200
31v

pd]
10

301

>un

RETUKN
SUBRUMTIKE PSUBA(E, N, PMIN,PYLY)

CN¥¥CN P(50,5n),PTP1(%R0,50)

L +1
PLENSY
PMAX=P(T,)
PYINZP(T,])

00 10 1T=1¥,[°

D 20 Jy=yv,

TFCPLTI,JJ) LELPUTHY PYINE(LY,J0)
IF(P(T1,00),68,P RY) PRAX=V (LT, 1))
CUNTINUE
CONTIVUFE

EETURY
END
SUBRCITING CSUET(L,d,P%IN,PMAY)

COMMEY P(50,50),ETRI(SG,50)

IH=1-1
Je=J+l
PMAX=P(T,J)
PMIN=P(1,d)

o0 10 If=1v,1
00 20 JJ=J,I¢

IF(PCIT,JJ) LE PMIH) PYTN=P(LT,dd)
IF(PLTT,JJ).GR.P¥AY) PMAX=P([T,J0)
CONTENUS

CORTINUE

RETURN
§HE°UUTYNE PSURR(T,J,PMTR,PYLY)

COMMON P(50,50),PTPL(50,50)

AX=P(I,])
PUIN=P(T,J

00 10 IT=1M,1

DN 20 JJ=Jv,JP
LE(P(IL,J1).LELPMINY PHIN=F(1T,00)
IF(P(TI,JJ).GF.PMEIX) PMAX=P(IY,J0)
CONTINUF

CONTINUE

RETHRN

END

SUBROUTINF PSUB9(I,J,PMIK,PVAY)
COMMON P(50,50),FTP1(50,50)

I¥=T~1
JuzJ~1
PMAX=P(T,J)
PYIN=P(T,J)

DD 19 IYT=IN, I

DO 20 JI=dM,J

IF(PCTI,JJ).LE.OMTN) PMTR=P(I",J3)
IF(P(IT,JJ).CR,OVAX) PMAX=RCIT,I))
CONTINUE

CONTINUF

KETURN

é"RWOHTINF NUTPHTM, N, KK)

COMYUN P(S0,50),PTP1(S0,50)
DIMERSINN IP(S0,50)

WRITE(3,100)

FOPMATOTHI /7,355, "#a%%® (ERAY ONOULATION VARTATINN **assery

WRITE(3,310) K¥
FOKMAT(/, 840, T ITFRATIAY =7, 13,//)

DO 10 1=1,K

vo 26 J=1,

19(1,J)=PTPI(T,J)

CONTINHE

CONTINLE

APITF(3,301) ((1PCT1,3),321,%),121,%)
FORMAT(SY, 211S,/)

pETIEY
END

SURRQUTTNE HAMCH(VEL,T1Y)
1Y=Ty*6S509

IFCIYY S,5,8
1¥=1Y¢3435973R3%e]

YPL=tv
YFL=YFL®2.91038304%67337E~11
KETURN

END
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Synopsis

SUZUKI, KEISUKE : An Analysis and Simulation
of Distribution of Population in Urban Area.
The Journal of Ryutsi Keizai University (Rya-
tsi Keizai Daigaku Ronsyi) Vol. 13, No. 1, 1978,
pp. 1-29.

The purpose of this study is to analyse the
change of the distribution of population in an
urban area.

An urban area was devided into many small
areas, and the chahge of the population density
of the small areas are examined by some simu-
lations based on two models, exact and stocha-
stic models. .

The models used in these- simulations were
built “under ‘a  supposition that the population
density ‘in the ith area (R;) at time ¢, D,; was
determined by the population densities in the
ith area and the areas surrounding the area (R;
@, (g=1,2,-,my)) at time t—1,D; ¢, and D; (¢)
t-1, where g was the number of an area surround-
ihg the ith area. , '

Therefore, in the model probosed here, the
population density in the ith area at time ¢ was
determined by .the following equations :

Dy =D; t-1+4D;uy (when Dy <0, Dy =D*
1)) |
4Dy =9 (D-i't—l)'
¢ (D t2)=0{D; (0t-1, D;(De-15Di(@i-1,
o0y Dy (M) o1}
or ; .
Dyt=D; ¢-1+D;y (when Djy 0, Dyy =D*
(€))
4Dy =¢(D; i-D+e
¢(D—i t-1) =@ {De(0)i-1, D;(Ve-1y++sDi(@t-15 ++-
) ‘ ey Dymi i1} ‘
where 4D;; was the diffenence between D; ..,

and Diz (OI‘ D,c—Dz 3_1), D{(O)t-l was D«,; t-1y M,

was the largest number of the area among the
numbers of the areas surrounding the ith area,
and ¢ was the residual whose value was given
at random.

The former model is the exact model of the
simulation model, and the latter one is the
stochastic model. If the form of the founction
o(D;e.y), D¥ and e are specified, the Dy is
determined by these models.

In this paper, ¢(Di :-;) was defined by
oD 1-1) = [PX (D 0)r-ty Dil)eesy s D

@ity -+ Di(mdecs} + BIR{D0)e_y, Di(1)
t—1y "%y Di(Q)‘-l:"'r Di(mi)"—l}]

Here, this type of model was called “contageous
model” because the effect of the states of a
phenomenon in the areas other than the ith
area were given to the state of a phenomenon
in the ith area.

Incidentally, Higerstrand has built his models
for explanation of diffusion of information. In
his model, the attitude of a'person to a specific
part of his action in an area is affected by the
information given to him by other persons in
other areas. Therefore, this model can be also
regarded as a contageous model

According to the results of the simulations of
the change of distribution of population: in an
urban area by the model proposed here, it was
found that the model explained successfully the
change of the distribution of population in an
urban area, and especially it depicted very clearly
the mechanism by which the population density
ih the center in an urban area becomes relatively

lower, as the size of urban area becomes large.



