Fall 2019

Vi i 2
Differential Equations

Unit 03.3
Modeling with Systems of DESs

Figures and images used in these lecture notes are adopted from
Differential Equations with Boundary-Value Problems, 9th Ed., D.G. Zill, 2018 (Metric Version)
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= 3.1: Linear Models
s 3.2: Nonlinear Models

= 3.3. Modeling with Systems of DEs




DE03.3-SySDEModels - 3

3.3: SYSTEMS OF DES: Radioactive Series Feng-Li Lian © 2019
e 2 interacting/competing species: rabits & foxes

dx

— = t,x,
o g1(t,z,y)
dy

T, — tv ’
o go(t, z,y)

e Radioactive series:

U-238 — 1-234 — . — Pb-260



3.3: Predator-Prey Model
Predator and Prey

foxes rabbits

Lotka-Volterra predator-prey model
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3.3: Networks

Ll—t + (R1 + Rp)ip +

Ly — R1io +
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1 (t) = io(t) 13(t)

| di |
i1 Ry + le—f + Ry i

. di
i1 Ry + Lgd—f

Rqiz = E(t)

Ryiz = E(t)
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Summary

e | inear Models:

e Nonlinear Models:

PO = rae.py  PO=n

e.g., = P(a—0bP)

or, = k(a— P)(b— P)

and, = k(P —a)(P—-b)(P —c¢)---
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Summary oL Lian © 2016
dP
— = k(P —a)(P —0b»
o ( )( )
dP
= = Lk dt

(P —a)(P—b)

A B
- (oot o) = ke

= AInN|P—a|+BIn|P-b| = kt+cy

= P = F(t)
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Summary Feng-Li Lian © 2019
e 2 interacting/competing species: rabits & foxes
dx
1, — t,.CU,
o g1(t,z,y)
dy
T, — t,ZU,
o g2(t, z,y)
e Predator and Prey foxes rabbits
dx
— = — ax bx
= + Yy
dy
- — C — € X
7 + cy Yy

Lotka-Volterra predator-prey model



