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1. Please solve the following differential equation (20 points)
Qxy +3y)dx+ (4y® + x2 + 3x + 4)dy =10, " y(0)=1

2. Apply Laplace transform to solve the following initial value problem: (20 points)

y'(t)—4y'(t) +4y(t) =6(t — 1),y(0) =0,y'(0) = 1
where §(t) is the Dirac delta function.

3. Factorize the following into LU decomposition, i.e., product of lower and upper

triangular matrix. The diagonal lines of the lower trianglilar matrix should be all
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ones (20 points).
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4. Are the following statements true or false? (40 points)

1) if the inverse of a matrix A exists, its reduced row-echelon form is an identity
matrix I

2) For any row elementary matrice, its inverse is also an row elementary matrice.

3) The determinants of a matrix A and its row-echelon form are identical.

4) The dimension of a vector space V is always infinite.

5) For a vector set S with m>n vectors, it can span a vector space V' with dimension n.
Then, vectors in S must be dependent.

6) For a non-square matrix A, either its columns or rows are linearly dependent.

7) Even with det(A)=0, the matrix A could still be full rank in some cases.

8) For any matrix P and Q, we always have PQ#QP



