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1. (20%) Solve the following differential equations respeciively.

(M{&m+y)+tr+xwy~ﬂ ¥(1)=1
{(b) y" — 2y — 3y = 2¢* — W0sinz, y(0) =2, ¢'{0) =4.

‘J

2. (20%) Solve the following initial value pmblem Describe the behavior of the
solution =(t) as t = co.

-3 0 2 {2
z’=11 -1 0]z, 0)=}f 0 ].
-2 -1 0 -1

3. (20%) Consider the Chebyshev differential equation /3’;)\"
(i— 32]!!” ~—zy' + ﬂﬂy = (}, o iz a constant. ' ...-3:::{“
(2) Determine two linearly independent solutions in powers of  for |z] < 1. -
(b) Show that if o is a nonnegative integer n, then there is a polynomial solution ﬁ
of degree n.

(c) Find a polynamial solution for each of the cases @ =n =0,1,2, and 3.

4. {20%) Consider the following systemn of differential equations

[ dx

I =z —y—z(z? + )
==yt —y(a® +y?)
[ {=(0), 5(0}) # (0,0).

Use polar coordinate (v, 8), r = /2% + ¢%, # = tan™* Z to derive ‘i" and ‘”’ and
discuss the behavior of the solution (x(t), ¥(2)) as ¢ — .

5 —b and let z(t) be a solution of ' = Az, not identically
zero. Show that the curve x(t) is one of the following form :
(a) acircle if @ =0,
(b} a spiral inward toward (0,0} if @ < 0,5 % 0.
(c) a spiral outward away {0,0} if a > 0,5 0.
(
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d) What effect has the sign of b on the spiral in {b) and (c} 7



