
 

Extinctionof theHumanRace
Extinction is defined as the lossof a speciesThroughoutthehistory
of ourplanet various life formspreviouslypresent nowonlyremain as
bones FromtheSaber toothtigerwhichexisted2Smillionyearsago to1y a7
10 000 to thesplendidpoisonfrogdeclaredextinct in2020 thatcruel

processof life is a loomingthreattofaunaandfloraOnequestionwhich
remainsat thebackofthemindisthemethodsofextinctionofHomo

sapiens f e MM
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To bettergrasptheconcept let's take acloserlookatthedynamicsof
a biologicalsystem In biomathematics predator preyinteractionandoutcomes

aremodelledby a setof non linearODESknownastheLOTKAVOLTERRA
EQUATIONS ANAD
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Consider asimplemodelwhereoc is thengofzebras prey andy tbengof

tigers predators WithoutSolving

Fromthe1stearnwecanseethat ifthepredators

dry x x pay
vanishly Dwewouldobtainexponentialgrowth

dt ofpreyswhichisconsistentwiththelawofgrowth

dye Sexy 8y Similarlyforthe2ndears removingpreysresultin
dt predatorexponentialdecay1
In the1steq wenotetheterm Bayandseethatyhasa veinteractionwithx

i e when x ANDymeet thegrowthof sciprey isreduced Similarlyfortheterm

Sexy in the2ndegg ochas a tire interaction i e XANDymeeting ygrowth



ordumbness togetEatenThegreenlettersare the realcoefficients

directlyinfluencesgrowthandcouldbe a fitness1fertilityfactorforpreys8influences

deathofpredatorsandcouldberelatedtolifespan orinterpredatorcompetition

B fromtherateofpredationcouldrepresentthespeedatwhich apredatordevours

aprey 8relates togrowthofpredatorsandcouldbey afactorofpredation

efficiency fitness Absolutefitness In biologyfitnessmeasures

the reproductivesuccess of anorganismanditscontributiontothegenepool
Deathresultsfrom

bothnatural y pay e These2termsdependon
xANDymeeting
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Solvingwillleadto aperiodicSol notexpressibleintheusualtrigonometricpowerseries

Theequationscanbelinearizedandaplotsimilartothisisobtained

Population

MY Prey Representbothindividualandmutual

interactions

Predator

time

Wecanseethatpredatorpopulationlagspreyby900

Alsopredatorpopulationisalwayslessthanprey



Predators Eachcolourrepresents a setofinitialpopulationvalues cy

Theorbitsofthephaseplotrepresentthevariation

i Preynon zerofixedpointThatsingularityrepresentsthe
mythnx satBy t K valuesofGc y forwhichpopulationsizeremain
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for thechosengreenlettersparameters

StabilityAnalysisoftheFixedPoint

Todoso weshallborrowsomestufffromLinearAlgebranamelythedeterminant

T Thedeterminantencodesusefulinformationonhow

T morphslR i e T ix y ti x Y

wearedoingsobecauseasystemofODEcanbeexpressedasvectorsandthusvector

algebracanbeused Butweencounteraproblem oursystemofODEisnon linear

Nonlineartransformationslooklikethis

L If welookverycloselyatsmallscaleswe

s canseethatL behaveslinearly

II
TheequationsdefiningT takes a setofvaluesandsenditsomewhereelseT is a linearfunction

TheODESdefiningL takes a seton initialpopulationvaluesandsendit toanothervalve

We are tryingtofindthestablepointtowhich I cansendthevaluesanddeterminethe

natureofthatstablepoint



ConcerningtheODEpartialderivativescanbeusedto seehowx behaveswithouttheinfluence

of y andsameforg SettingthisupintheusualvectornotationsofLinearAlgebragivesusthe
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PopulationEquilibrium Extinctionof

Equilibrium occursWbenneitherpopulationsizesarechanging bothspecies
v

at dog D xx Bay Xk By 0 Sdn x y 0,0 X
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dy o Sexy Ty y 8 8 0 x y Ig Ip seenthat
dt

thefixed

Stability Atthesevaluesofthegreens pointis

At 10,0 populationsize isconstant nonzero

Communitymatrixis 510,0 Ty Deathisfollowedbyimmediatebirth

1510,0 XII µjXy TByinvertibleMatrixtheoremnontrivial

fWhy Sol forinvertibleMatrixonly
characteristicPolynomial X X 8 X D whendet so

I x X 8 Yoonfurther
RememberA TarefertilityfactorsandmustbegreaterthanO Thesignsdifferalways

SaddlePoint at10,0 Asaddlepointis afixedpointwhichisbothatitsminimum

in onevariableandmaximumattheother
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Imagineahorsesaddle

Thepinkfixedpointisminimum f
fortheredaxisbutmaximum

fortheblueaxisandmight fall

off leftorright unstable

Theoriginbeingunstablefixedpointis agoodthing Itmeansthatextinctionisdifficult

Thepopulationofpreyandpredatorcangetcloseto0andstillrecover

SecondfixedPoint Oscillations Whatdotheeigenvaluesrepresent
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Evaluationofstability
WehaveNochangeinpopulationsize at10,0 and Ig
At 10,0
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Sincethegreenswere defined as thereals Theyalwaysdifferinsign
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More on MobiusTransformations stabilityAnalysis


