Paperjitd;
Duej12/12/00;
i
Supposejthatjinjsomejclosed jenvironment;jtherejarejtwojsimilarjspecies.jLetjthejpopulationjof;
thejfirstispeciesjbejdenotedbyj x(¢) jandjthejsecondjby; v(z) .iThejlogisticimodeljforjthejpopulationjof;
thesejtwojspeciesjisithen;
x(@®=x(g, -0x)
Y@ =, -0,y)
wherej £, . £, .0, ,jand; 0, jarejpositivejeconstants.jAdditionally jletjusjsuppose;jthatjthesejtwojspecies;
competejforjthejsamejtoodjresource.jlnjthisjcase, jthejpopulationjofjonejspecies;decreasesjthejamount;
ofjfoodjavailablejtojthejsecondjspecies,jandjhencejslowsijitsjratejofjgrowth.jWejcanjmodel;this;by;
modifyingjourjequationsjtojhavejthejfollowingiform:;
() =x(g, —ox—a,y) _
y'@)=xe; -0,y ayx)
where; 0, jand; 0, jarejalsojpositivejconstants.jIn;thisjpaper,jwejshalljexamine;thejsolutions;of;this;
system.
i
1.j Considerjthejfollowingjsystem:;
x[@)= xl-x- y] )
v'(©) = 1(0.75- y-025x)"
a.j Showithatjthisjsystemjhasjfourjequilibrium;points.jFindjthem.;
b.j Determinejthejtypejandjstabilityjofjeachjofjthejequilibrium;points.;
c.j Usejthejinformationjinjb.jtojdrawijthejphasejportraitjofjthejsystem.;
d.j Describejthejlongjterm;behaviorjofithejpopulationjinjthisjsystem.;
2.; Considerjthejfollowingjsystem:;
@) =x(1-x—y) ‘
y'(£) = ¥(0.5-025y-0.75x)"
a.j Showithatjthisjsystemjhasjfourjequilibrium;jpoints.jFind;jthem.;
b.;j Determinejthejtypejandjstabilityjofjeachjofijthejequilibrium;points.;
c.j Usejthejinformationjinjb.jtojdrawijthejphasejportraitjofjthejsystem.;
d.j Describejthejlongjterm;behaviorjofijthejpopulationjinjthisjsystem.;
3.; (BoNus;QUESTION);Considerjthejgeneraljsystem,;
x () =x(g - Ox-qa,y) _

Y'(© =g, — 0y —ayx)’

a.j Showithatjthisjsystemjhasjfourjequilibrium;points.jFindjthem.;

b.; Showithatjtherejisjexactlyjonejequilibriumjpointjforjwhichjbothjxjandjyjarejpositive.;

c.j Determinejthejtypejandjstabilityjofjthisjequilibriumjpointjinjthejcasej 0,0, —a,a, =0
Usejthisjinformationjtojsketchjthejphasejportraitjofjthejsystem,jandjthenjtojdescribejthe;
longjtermjbehaviorjofjthejsystem.

d.; Determinejthejtypejandjstabilityjofijthisjequilibrium;pointjinjthejcasej 0,0, —a,a, < 0.
Usejthisjinformationjtojsketchjthejphasejportraitjofjthejsystem,jandjthenjtojdescribejthe;
longjtermjbehaviorjofjthejsystem.



Rules:;

1.
2.

ThejassignmentjisjduejatjthejbeginningjofjclassjonjTuesday,jDecember;12,;2000.
This;projectjisjtojbejcompletedbyjteamsjof;2-4istudents,jandjalljstudentsjshalljmakejajreasonable;
contributionjtojthejsolutionjofijthejproblem.jSeparatejfromjthejassignment,jeachjstudentjshall;hand;
injajsheetjthatjdescribesjthejworkjofjthejgroup.jThisjwilljbejusedjinjgrading;jstudentsijinjthejsame;
groupjmayjreceivejdifferentjgrades.

.i Youjmayinotjdiscussjthisjprojectjwithjotherjmembersjofjclass,jorjwithjanyonejoutsidejofjclass.

Youjmayj(only)jdiscussjthejprojectjwithjthejinstructor.

i Asidejfrom;thejrestrictionsjinj(3)jabove,jthejusejofjoutsidejreferencesjisjacceptable,jandjindeed;

encouraged.jHowever,jalljoutsidejreferencesjneed;tojbejproperlyjacknowledged.

i Answersjshouldjbejajwell-writtenjpaperjthatjdescribesjthejproblemjandthejsolution.jAlljofjthe;

usualjrulesjofiEnglishjgrammarjandjcompositionjapply.;

i Papersineedjtojbejneat,jclean,jandjpaper-clippedjorjstapled.ijTheyjdojnotjneedjto;bejtypedior;

writtenjinjink, jbutjtheyjmustjbejlegiblejandjeasilyjreadable.j;

i Copyingjthejworkjofjanotherjstudentjorjportions;ofjajpublishedjworkjconstitutes;plagiarism.;

Plagiarismjorjanyjotherjformjofjacademicjdishonestyjwilljbejcausejforjimmediatejfailurejofijthe;
COUTSE. |



