. Solving the following differential equations.

() (10%) x*y"-2y'-y=0,y(x)="?
(b) (10%) y"+y'—6y=6xe™, y(X)=y,+Y,; Ynis the general (or complementary) solution, y, is

the particular solution. Find y(x)="? .

0,0<t<a

. The definition of the “unit step function” u(t—a) is u(t—a)z{1 t>a’

(c) (10%) If F(s)=L{f(t)}anda>0, please provethat L {f(t-a)u(t-a)}=e"*F(s).

0,0<t<rx

(d) (10%) Solve y'+y=f(t),y(0)=2 where f(t):{cost t>r
>z

. (10%) The power series y(x) = ZCan is the solution of y”—-10xy =0. Find the coefficients c,,

n=0
C;, C,, C, C;, C,,and ¢, invaluesorintermsof c, and c,.

1 -1<t<l
. (10%) f(t)= < and f (t) = f (t+3), derive its Fourier series.
0 1<t<2
(Hint: f(t)=f(t+T), f(t):a0+2(an cosznTerbnsinzq_—ﬂ)

1
1702 2 (T2 2nst 2 ¢TI2 . 2nst
where a0=?jmf(t) dt,an=?.[7T/2f(t)cosTdt,bn=?J‘7T/2f(t)sdet )

2 0<t<«1 . '
derive its Fourier Transform. (Hint: F(w)= .f_ f (t)e 1'dt)

. (10%) f(t):{o e

0 1
. (10%) Given A:{ 3]solve A

. y'"+3y'+2y=1 with y(0)=0,y'(0)=0
(@) (5%) derive its state space representation with x(t) =[y(t) y'(t)]" in the form x’'= Ax+Bu(t) .

(b) (5%) calculate e*. (Hint: A{—Oz —13})

(c) (10%) solve x(t). (Hint: x(t)=eA‘x(O)+J';eAfBu(t—r)dr)



