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Population vectors:
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Step matrix:

Difference equation:
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A key question

What is the long-term behaviour of the model?
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Stable populations

Sk | 0.6 0.5 Sk=1 | _
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A is called an eigenvalue of the matrix
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Such a vector is called an eigenvector of the matrix.

if the equation has a solution
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Computing the eigenvalues

IR

Performing the matrix multiplication and rearranging terms, we get

Consider

(0.6 —A\)s+0.5c=0 (1)
—0.24s5+ (1.4 —A)c=0 (2)
Eq. (1) yields
o 06—
05

Substituting this into Eq. (2), we obtain

(1.4 — 2)(0.6 — X)
0.5

—0.24s —

s=0

or equivalently
[0.12+ (1.4 — X)(0.6 — \)]s =0



Computing the eigenvalues

Solving
0.12+4 (1.4 —X)(0.6 —A) =0

we find the two eigenvalues

A=1.2
A1 =0.8



Computing the eigenvalues

Solving
0.124+(1.4—-X)(0.6 —X) =0
we find the two eigenvalues
A =12
A1 =0.8

Corresponding eigenvectors are given by

[ 300
Pr=1 360

[ 500
P2=1" 200



Long-term behaviour

An example:

] _[500]_5[300] 350
e | | 300 | T 12| 360

200

W



Long-term behaviour

An example:

gives

2]

o]

0.6
—-0.24

|

0.5
1.4

500
300

Il

_ >
12

Sk—1
Ck—1

|

300
360

|+

3
4

|

500
200

|



Long-term behaviour

An example:

So
Co

gives

Sk | 0.6
c | | —024 14

:...:{

-

0.6
—-0.24

500
300

|

5

12

i ]

0.5
1.4

I

S0
Co

|

300
360

|

|+

3
4

|

500
200

|



Long-term behaviour

An example:

gives

|

|

0.6 0.5

- { 024 14

[ o6
| -0.24

5

T 12

|

0.6
—0.24

500
300

Il

0.
1.

0.5
1.4

}:

Sk—1
Ck—1

5 k
4

I

>
12

S0

Co
300
360

300
360

|
-]

L3
4

0.6
—0.24

500
200

0.5
1.4

I

500
200

|
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An example:
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Long-term behaviour
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