



































































































































Part I PopulationDynamics and ecology
individualsofspecies i in a population Ni
density fi Nil V
this course ignore

discretenatureof Ni
treat fi as a continuous variable

effectof demographic noise will
be added

in a future edition of this
course

important for evolution dynamics

A certain eclogicalprocesses e.g
invasion

A Intro to popdynamics

1 Logisticmodelofpop growth
individuals replicate at rate

r no death

dff r g Sly go é t is

carrying capacity 5 common notation K

df r g 1 5 5 logisticequ
Simplest equ to produce thephenomenology

Ty o as f f






































































































































a phenomenological descriptionof theeffect
of starvation founding

Exact salts
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Approach to stable fixedpoint

let 914 P Sgt it is notation for f p f

datSg rf Sg H g r Sg

Sg it x e
rt same timescaleof approach
from above below

Sulu from visual inspection of the ope

af s

df rstgp.fm
yteI

unstable
fixedat

Warning this is a phenomenological
model be carefulabout

Mehta interpretation
e.g does not describebatch growth

Inseed we will discuss the meaningof this eqnfor

microbial growth in the cutest ofnutrientuptake t
metabolism






































































































































2 Balanceofreplication predation

Include the effectof port into logistiguth

df rg l F Ly
constant death rate

shifts reprod rate r

effectofpredationgenerally
density dependent

e g killing of
bacteriabyphage or eukaryotes

Leg

mutate rate effectof
bacteria on

predatorignored
had
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a graphical analysis
is a s

g stable fixedptatgasp
4

5 carrying capacity
moderately reduced

ably pop always driven

Mgs

to extinction

Ii a aj
critical dependence

on init density fo

4

4
Allee Effect

Jc
two phases

if fo age thengitto o extinction

if fosse then flt's 3835 Stableexistence

life or death depends on init condition






































































































































b AnalyticalStudy quantitativedependence

of f on systemparameters

degree fee
make dimensionless
U F re T I L Fg Ek

ft ult ul Fa
two dimensionless parameters
2 4 large LE largepredation

K Ig large KI large predation

steady state
extinction
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casewith Str o Ha a 1

extinction
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C phasediagram whichphase isexhibited

for what parameter
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for L c he o so one or two soli
possible at o

phase diagram
deGe
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t

walk y
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É oftenvalueof X

Recall 3 phases discussed at begiany
transition betweenphases

bifurcation
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