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1. Let matrix

00 -2
121
103

(a) Find the eigenvalues and the corresponding elgenvectors of the matrix 4. (10%)
(b) Find matrix P that makes 4 diagonal, that is, D = P 4P where Dis a diagonal matrix. (5%)
(c) Find the n-th power of matrix 4, that is, 4”. It is not necessary to explicitly compute . (5%)

2. Solve X’y - 2xy’ + 4y =Inx + x> (5%)
3.Find the area and volume if the vertices are (1,1,1), (2,1,1), (1,5,1), (1,1,3). (10%)

4. Please use Laplace transform to solve the following initial value problem. (5%)

y')+3y'®)+2y®)=0,y0)=1,5(0) =0

5. For a system of non-linear ordmary equations (with m>0) in a two dimension phase plan
yi=y, — 2

Y, =2y, —siny,

(a) For m = 1, please find all the critical points in the phase plane. (10%)

(b) Find the range for the value of m such that this system of ordinary differential equation has seven
values. (10%)

6. Let
1 1/3 -2/3 0 0 5
0 12 0 ) 5
4= o -16 13 o0 o | andd= |4
/2 -2/3 13 12 0 7
0 -1/3 0 0 1/3 8

(a) Solve for x such that 4x = b. (6%)

(b) Find all eigenvalues of 4, and list them in descending order. (6%)

(c) Find a 5 x 5 matrix X and X such that X’4X = D, where D is the diagonal matrix whose diagonal
elements are eigenvalues of 4 in descending order. (6%)

(d) Find the determinant of 4 and the inverse of 4. (6%)

(e) Find &. (6%)

7. Find the Fourier transform of f( { ) =rf 26—5 It (10%)




