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Fig. 3.3a-c. (a) Fluctuations in the number of pelts sold by the Hudson Bay Company (Redrawn
from Odum 1953). (b) Detail of the 30 year period starting in 1875 based on the data from
Elton and Nichoslon (1942). (c) Phase plane plot of the data represented in (b) (after Gilpin
1973).

REELBREBENENVDITRENIT2RAIIZ B,
LDL. EFTIVEFIZ. HRERTRIPEUSSHLERLTNS,




H17 ERTFKZE

pCALEE

ik

KLYURRMLGHRET N

BENGVEE, BRERODRT v oBEEZTIHEEDETIV

i a-Hyyanp
dr K

HREIHRELBREZED
d BICHAILTECZ D EEZD

P pebHP
di

TAVO 54 VETHRORDBNERND

dH H ry o H
-2 —arPtH =0 - g2
& {rH( K) a} H=0, P a(l K)
P 91272 4t
p
C - P=0, H='t
u {-r, +bH}P=0 Y
17
TAIVOZA422
HOXNE54Y |H=0, P=ri(1—%) PORINESAY P, H=%’
a
P
K < rp/b DEF
ryla A (H*, P¥) = (K, 0)
TR D F %
I H

rp/b

TAVOSA >
HORWISAY |H=0, P=ri(1—%) PORNESALY PO, H=%”
a
P
rolb < K B
1
rH/a (H*,P*) - (%’%(1_E%’))
IR DF %
B X T
rp/b
18
BT E A
P rp/b < K DFF HRELBRBIRESS
HEHRE L CEES IR
2
1.5 1.75
1.5
. | 1.25
1 H
0.75
0.5 0.5 P
0.25
o S~ H \t t

50

20




HI7T ZRRAFRE KEERP?

gzt ESH 2

K<rfb OB HIEIRREICED 5T,
RAZER., RABOLNER,

HREORMME

REEN—EICHATESEICEI RIS S, BREFEE HAS<LEOTH,
HARE | BENEETIHREFEICIIRASHS EENHR) .

HARE | BdHcYOBRRHS. HAEEERE HOBMRKTEA SN,

Y2704 4

RAT—NVERICIVRAICFETES,

d—H—p(l—H)H—a HP H=0,P—B(1—H)(1+CH)
dt 1+cH a
E——
daP _ . HP 0 1
dt 1+cH P= ’H=b_c

—l/c 0 1/(b—c) 1

dH H HP
—=ry(1-—>)H-a
dt K l1+cH WRE | EFH YRR
d—P=—rPP+b£ /
dt 1+cH
BREZEH
2
TAVOSAVE
dH HP
L p(l-H)H -
dt o ) al+cH
dl__ HP
di 1+cH
AH o H-0,P=Pa-H)1+cH)
dt a
dP
o0 po0H- 1
H dt b-c

—l/c 0 1/(b—c) 1

24




HI7T ERZTFKZF

pCALEE

ik

Fa=

H=0,P=PU-H)1+cH) p> |P=0H-=
a

1
b-c¢

MENHETBFEAIL. 0<1/(b—<) <1 DEEICHEELT

1 bw-c-nm)
b-c¢’ a(b-c)

wwm(

(H*, P*) ICBd 5222741751 A

_(—b—c+bc—cz)rﬂ
b(b-c)

u D=(b—c—l)rH

~1/c 0 1/(b—c) 1 b

EHREORIBHSETHZIHD
BE+REMHIET<0,D>0

AR EEH=DREM

POINOSAVIIHDIIVG 4 DIEOER
ICHBIBE (1-1/c)2 < 1/(b<) < 1

_Gb-cvbe=yry oy (boe=Dry
b(b-c) b

H (H*, P*) ISR/ATIIICRE
e 0 t 1
1(b—c)

PDINWOGSA VB HDIIVY 5S4 DIEDKEA
I 3154 0< 1/(b—) < (1-1/c)12

b 2 e
=(—b—c+bc c)rH>0 D=(b c l)rH>0
b(b-c) b

H (H*, P*) 3ARTE
e ot 1
1(b-c)

26

DXy bHBao)

NSA= b DELITEEZS.

RNEBEESDERARE RBEESDFRE

4 4

3.5 3.5
3 3

2.5 2.5 ff
2 2t f

s 1.5
y” \ ]

olsl A os

05025 02505075 1 1.251.5 05025 02505075 1 1.251.5

REZEARE Limit cycle HSHIR

FIEMBEXOSMER > S DIHELICH LT
REL R,

I8 1

ROEFIVICDOVWTEWNICE AL

i _ ry(1- %)H —-aHP

dt
ar_ ~r, P +bHP
dt

1) FEHREINTROEL
2) ENETNOFERICBL TRARERRFTEIT. RERD
NS A—SIRFIEERARK,

28




HI7T ZRRAFRE KEERP?

fEIRE 2

LT3,

K TIEARN,

dt
ar_ ~r, P +bHP
dt

1 EFEPHETSHEERICERANHD BEAHR) .

ZLTRDETIVEEZ

d—H=rH(1—£)H—a Ll
t K 1+cH AL,

2) HEFEEITA,

=-7p

ROETIVIE. BEPHRE EBRBEEEORICLEHL TECSI55E8F

dH H
—=r,(1-—)H -aHP LA UEEME. RAESHAE S RAERE
K OHICHBIT B E NS RER. ROBEDSH

REEN—EICHRETEZE2ICDRUDSH DD, HBE<E>TH, HE

1) TAVO 54 VETHRORSENE

d

dP HP

? +bﬁ ry=rp=1,a=b=0.01,c=0.005,
1 tc K =500,625 D=i#Y THEH &L,




