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In the following ¥ = y(¢), = = 2(t), ¢/ = %, o = % g = %E-E
1. Find all solutions of the following: {38%)
(1) " -1 =0; y(0)=¢, Yo} =y"{0) =2
(2) v -3 +dy =€t ¢* (3) (¥ + ze¥)dz + ze¥dy = ©
(42" = 22—y
¥ = =+ y+cost

2. Let L(y) =y + a(tly + b{t), where o, are continuous functions on an interval F. Then find '

the general solution of L{y) = 0. Justify your result. (10%) I

3. Let L{y) = i>y" + aty” + bt, where a, & are constants. Consider the Euler equation: (15%)
Lig)=0 fort>0

Let 11, r§ are roots of ¢(r) = r{r - 1)+ ar + b..

(1) Show the two linearly independent solutions of this equation are given by $i1(t) =1,
$2(t) = ¢ H 11 # rg and given by ¢, (t) = ¢, $a(t) = " Int if 1y = 7y,

(2) Give solutions for the equation: L{y) = g(t) where g(t) is a continuous function on an

A °
interval.

4. Let let W(éy, -+, én) be the Wronskian of n solutions ¢y,- - -, ¢, of (156%)}
Ly) =y +a (™ V+ .+ ey =0
on an interval I, where a; (¢ = 1, - -, n) are continuvous.furctions on 1. Prove:

(L) I W(di, -, ¢n}(t) # 0on I then ¢y, -+, ¢, are lincarly independent on .
(2) M 2o € I then W(gr, -, du)(t) = exp [~ [} a(s)ds] W(gr,+, du)(to) for t € 1.

5. Consider a differential equation: L{y) = 4" + a;3™ U + .-+ apy = 0 where (i=1,---,n)
are constants. If all roots of characteristic polynomial of L{y) = 0 has nonpostiive real paris
then show that all soltions of L{y) = 0 are bounded. (10%)

6. Consider the equation (12%)
' (1t +y=0

{1) Find the roots of the indicial polynomial.

- (2) What is the form of the solution of L{y) = 0. Find the first four terms of tie series of the
solution.



