Ordinary Differential Equations Mid-term Test
May 5, 2015

1. Consider the following initial value problem
r=xz(1l—z—1y)
y=ylxr—N), 0<A<1
z(0) > 0, y(0) > 0.

Prove that lim;_, (x(t),y(t))=(\,1-A).

2. Consider the Van Der Pal Equation

{ i+e(x®—1)i+uz,
z(0) = 1, #(0) = .

Prove that for any € < 0, then every solution x(t) starts in the circle
(w1, 29) € {(x1,22)|2} + y? < €} approaches to zero as t — oc.
3. Consider the following initial value problem
(x) &+ f(x)& + h(z) = 0.
Prove : Ifl.xh(z) > 0, for any x # 0
2.f(x) >0, forany z #0

3.H(z) = [y h(t)dt — ooas |x| — oo,
then every soiution x(t) of(*) satisfies limy;_,.(z(t), Z(t)) = (0, 0).

4. Consider the following initial value problem

Prove that if 0 < £5% < 285 <k then limy_,o (x(t),y(t))=(2", y*),

y* = fa*), flz) =" o),




