3G RS 100 B4R E1D 4 A R
#8 TREPE (EREAR&%E) @A A REHEER
AELARBLLE  HRALBEALAERS BRREE ALDB2AELABABIELEN  FRAFH,

1. Find a continuous solution satisfying

2,
Y+2y=f@), where yO=0.70={

b

and plot the output y(t). (17 %)

2. Solve the following differential equation: (16 4*)

4]

y"+y"= e cos(t),

3. Solve the general solution of the following system: (17 %)

x,'=3x+2x, +2e7;

Y _ ~t

4. Consider a set of functions {l, x, x° —%} on the interval [-1,1].

(a) Is this an orthogonal set? Give a detailed explanation. (5 %)

(b) Construct an orthonormal set from this set. (5 %+)
, 1Y) . .
(c) Let g(x)=a,+a,x+a,| x “3/ in which «;, a, and a, are constants.

0, -1<x<0,

x <
Please determine the values of
I, O<x<l1.

Define a function f(x) :{

@, a, and a; sothat [ (f(x)~g(0)) dx is minimized. (5 %)
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cos(f) sin(f)

5. Letamatrix A= ,
{— sin(@) cos(6)

}, in which @ is a real number.

(a) Test the positive definiteness of the matrix. (5 %)
(b) Find the eigenvalues and eigenvectors of A. (5 %)

(c) Find the eigenvalues and eigenvectors of (0.5A)", in which

m=1,2,3,.(5 %)

6. Let the surface S be that portion of the plane z=6-3x— 2y in the first octant.
(a) Find a unit normal with a positive k component. (5 %)
(b) Let F(x, y, z)=zj+zk represent the flow of a fluid. Please find the flux of

F through the surface S oriented upward. (10 %)

7. Find the complex Fourier series of the periodic wave that is the periodic extension

of the function f(¢) =cos(?) +sin(?)+sin(3t), —z<t<z.(5 %)



