Overview

Lecture 1: Introduction to discrete-time population models

· Linear population models (Malthus model)

· A simple death or extinction process

· Simple population models with migration

· Leslie matrix models

Lecture 2: Nonlinear population models

· Examples

· Reproduction function and life-history dynamics

· Equilibrium population sizes

· Local stability

· Cobwebbing: Computer explorations

· Beverton-Holt’s model

· Population cycles

· Global stability

Lecture 3: Intraspecific competition

· Contest competition (Compensatory dynamics)

· Scramble competition (Overcompensatory dynamics)

· Intraspecific competition with migration

· Ricker’s model

· Period-doubling bifurcation route to chaos: Computer explorations

· Period 3 population cycles

· Chaos

· Population models with the Allee effect

Lecture 4: Connections to Epidemics

· S-I-S Epidemic model

· Asymptotically bounded growth

· Intraspecific competition with migration

· Geometric growth

· Epidemics on attractors: Computer explorations

· Stability of Equilibrium for systems of 2 equations

Lecture 5: Nonlinear Population Models with Age-structure

· Two-age class density dependent single species Leslie model

· Compensatory dynamics Without the Allee effect

· Compensatory dynamics With the Allee effect

· Overcompensatory dynamics Without the Allee effect

· Overcompensatory dynamics With the Allee effect

Lecture 6: Interplay between Local Dynamics and Dispersal

· Local Patch Dynamics

· Metapopulation Model

· Compensatory Local Dynamics Connected Via Dispersal

· Overcompensatory Local Dynamics Connected Via Dispersal: Computer Explorations

· Mixed Systems: Computer Explorations

· Synchronous Versus Asynchronous dispersals

Lecture 7: Interactions

· Nicholson-Bailey model

· Modified Nicholson-Bailey Models

· Discrete-Hopf Bifurcation

· Examples: Computer Explorations

Lecture 8: Interspecific Competition

· Contest-Contest Two-species Competition Models

· Scramble-Scramble Two-species Competition Models

· Contest-Scramble Two-species Competition Models

· Discrete-time Competition Models

Lecture 9:  Epidemic Models

· S-I-S Epidemic models with infectious newborns and the Allee effect

· S-I-R Epidemic models with and without infectious newborns and with or without Allee effect

· S-E-I-S Epidemic models with and without infectious newborns and with or without the Allee effect.

Lecture 10:  Population models in periodic environments

· Periodically forced demographic equations

· Periodically forced constant, Beverton-Holt and geometric recruitment functions.

· Attenuant versus resonant cycles

· S-I-S Epidemic models in periodic environments
Lecture 11:   Case Study—the monarch butterfly

· Monarch butterfly model

· Monarch butterfly under compensatory dynamics

· Monarch butterfly under overcompensatory dynamics

· Monarch butterfly under mixed dynamics

Lecture 12:  Pair-formation models

· Homogeneous discrete-time pair-formation model

