MA3471 Name: go , u.‘f‘i ens

Quiz 3 D Term, 2012

Show all work needed to reach your answers. Please cite by name any theorem you use.

1. (10 points) Consider the system of two ODEs

g = z+y-z(32®+v%)
¥y = -z+y-y(32*+9°)
(a) Please convert this system to polar coordinates. Hint: v? = 2% 4+ 4% = rr —a::c’+yy
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(b) Please show that this system has a stable limit cycle. Please explain your
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2. (10 points) For f: R™"! — R” a.nd zo € R™, consider the initial value problem (IVP)

g = flie
z(0) = =g

(a) Please give the equivalent integral equatmn for this IVP, then give the expression for z(t),
the k-th Picard iterate.
Z

/Integra.l Equation: X(¢) = X, + f 7//5’ X(-ﬁ))@/ff
’%Picard Iterate: )(_K,'-? X, . [2//‘3‘, XA’~I)0/5

(b) Roughly speaking, what must one assume about f for the Picard iterates to converge to a
unique solution, and what must one prove about the Picard iterates in order to apply the
Arzela-Ascoli theorem.
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