Ordinary Differential Equations
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Pl@{se choose four problems to ﬁn /sh your answers respectively (from the following

problem?l“—?')\ S

1. State and prove the local existence of solutions for the following (IVP)

{ Y' = F(t,Y)
Y(to) = Yo,

where F' is a continuous function from the open set A C R x R™ to R"™ and

(to, Yo) € A.

2. State and prove the local uniqueness of solutions for the following (IVP)

Y'= Fit,Y)
{ Y (to) = Yo,

where F' is Lipschitz continuous from the open set A C R x R™ to R" and
(to, Yo) € A.
3. Let Y (¢,Y,) be the solution of the following initial value problem

¥V =AY
Y(0) = Yo,

where A € R™*"™ and Y, € R™.

(i) Show that: if all of the eigenvalues of A are distinct and have negative real
parts, then for all Yy € R™ we have

Jim Y1) = O

(i) Find Y(t,Yp) if



4. Consider the following initial value problem

X' =X1-Y-X)
Vv,
X(0) = Xo >0, Y(0) =Y, > 0.

Discuss the asymptotic behaviors of all positive solutions.

5. Consider the following predator-prey system

o = ya(l - =) - azy ,

y/=y(5$—d)7 ’Y,K,Ol,,B,d>O,
z(0) = 2o > 0,y(0) = yo > 0.

Discuss the stability properties of all equilibrium points for above equation.

6. Let y(t) be the solution of the following initial value problem

{ moy"(t) + foy/ () + roy(t) = 0 on [0,00),

()
y(O) =Y > Oa y/(O) =4 > 0;

where mg(mass), fo(friction), and rq(restoring force) are positive constants.
Proves Jim (4(0), /() = (0,0).
o

7. Consider the following linear periodic system
Y' = A(t)Y, (1)

where A(t) = [a;;(t)]nxn € R™" is continuous on R and A(t) = A(t+T) is a
periodic function with period 7.

(i) State the definition of the Floquet multipliers (characteristic multipliers) and
the Floquet Theorem of (1).

(ii) Explain that the Floquet multipliers are uniquely determined by the system (1).



