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1. Solve the initial value problem. (10%)
W3y + 3+ y =307, y(0) =3, y(0) = -3, y'(0) = -47

2. Solve the differential equation by power series method. (10%)
YVey=0

3. Solve the differential equation by Laplace Transform. (10%)
I 4 DN VAN /
+y=2t,y—|=—,y()=2-v2
Yty y[ 4) AT

4. Explain the Fourier Transform in detail and describe the physical meaning of Fourier Transform.
(10%)

5. Find the inverse of matrix A, if it exists. (10 %)

0 1 2
A=|1 0 3
4 -3 8

6. (a) Find an LU factorization of matrix A, where L is a lower triangular matrix and U is upper
triangular matrix. (7%)
2 4 -1 5 =2
-4 -5 3 -8 1
2 -5 -4 1 8
-6 0 7 -3 1

A=

(b) Explain the purposes of LU factorization. (3%)

7. Let matrix A be a nxn invertible matrix. Check that if the following statements are equivalent.

Answer true or false. (10%)

(a) The equation Ax=b is consistent and has infinite solutions.
(b) The columns of A form a linearly dependent set.
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10.

(c) A has n pivot positions.

(d) A" is an invertible matrix.

(e) The linear transformation x — Axis one-to-one and onto.
(f) detA=0.

(g) rankA=n.

(h) dim(ColA)=dim(NulA)=n.

(i) The columns of A form a basis of R".

(3) Ax=0 has only the trivial solution.

(2) Find a least-squares solution of Ax=b for (7%)

110 1

1 1 0O 3
A= and b=

1 0 1 8

1 01 2

(b) Explain the geometric meaning of least-squares solutions (3 %)

Diagonalize the matrices if possible (A =PDP ' for some invertible matrix P and some diagonal

matrix D). (10%)

2 21
@ |1 3 1
12 2
2 4 3
b)|-4 -6 -3
'3 3 1

Given a scalar functionu(x, y, z) =zy+ yxand a vector functionv(x, y, z)= [y,z,4z—x], find (a)
Vu, 0)V-v, ©Vxv, (d)Vu, (e)Vx{Vxv), whereVis the gradient operator and V* is the

Laplace operator (10%)
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