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Differential Equations

I. (10%) Find the Frobenius series solutions of the differential equation:

22%y" 4+ 3zy — (22 + 1)y =0
2. (10%) Use the Lupluce transform to solve the integral equation

t
fl) = cost—l—/ e f{t—r7)dr
0

3. (10%) Find a general solution of
, (1 2 e?t ,
Y=g 1 )Y+ _g )i —0<t<o0

4. (10%) Solve the initial value problem

Y’ +4n’y = 2m8(t - 2), y(0) =0, y/(0) = 0.

5. (10%) Matrix Exponent
Use the Laplace transform to compute e* for

- (34)

(Continue)
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Linear Algebra
1 1 1 -1

6.Let A= 8 % (3’ 8 . Find the results with details.
00 0 4

a. (10 %) The eigenvalues and their corresponding eigenvectors.
b. (10 %) Find a matrix P that diagonalizes A.

c. (5%) Find 47.

7. (25 %) Prove that a singular matrix with size nxn cannot be reduced as I, by
Gauss-Jordan elimination. (Hint: You can use the skill of contradiction to prove

this rule)

If you have no idea about this proof, please show a 3x3 matrix without zero row

and column as an example to explain this rule.




