NAME :

AM 034
Brown Univ ersity Fall 2004

Exam #2 Friday November 12, 2004

No computers,calculators, books, notes, or crib sheetallowed. Write your name on ead sheetof
paper and start ead new problem on a new page. For full credit, show all work.

(40 pts.) 1 .

x°=3x x? xy

y'=2y y* xy
(@) Find all critical points of the system
(b) Classifyall critical points
(c) Sketch, in su cient detail, a portrait for the system

(d) Explain eat of the 6 termsin the systemin relation to populations (speciesx and species
y) and descrile the resulting behavior from part (c).

@w ms) 2. The systems

x°=3x 2% «xy
=2y vy xy

x=3x 2% 2y
=2 y* xy

are only slightly di erent than the systemin problem 1. Briey descrike why these2 behar-
iors are seeminglydi erent from problem 1. (1-2 sentenes each)

X =x(3-2x-2y]
¥ =y@2-x-y




(30 pts.) 3
x°= 4y x3
y0: 3x y3
(a) Explain why the systemis almostlinear. Canwe usea linear systemto determinestability
at the origin (0; 0) for this problem?
(b) Usea Liapunov function to test the stability of the origin. Hint: Try the form V(x;y) =
ax? + by,

(20 pts.) 4
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(a) Sketch the phaseportrait
(b) Indicate stability of the origin and any limit cycles



