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1. (10%) Solve the initial value problem:
v =y+ay’y(0) =1/2

2. (10%) Find the general solutions to the following differential
equation.

y' +2y +2=0

3. (10%) Find the Laplace transform of the given function:
sin kt
t

4. (10%) Compute the inverse of the given Laplace transform.

e—7l'-5

14 82

5. (15%) Expand the function f(z) = zsing, 0 < z < 2w, in a
Fourier series.

6. (10%) Find the LU decomposition of the given matrix.
2 -2 2 4

—2 4 2 1
6 -2 4 14

7. (18%) Find the least square solution to the following equa-

tion.
-9 -9 4 6
5 4 9 —4
5 7 7 | z= -2
6 2 =5 1
-7 4 -4 -1

8. (20%) Consider a n x n tridiagonal matrix, M,, with 2 on the
three central diagonals (other entries are zeros). e.g.,

Mg =

QOOONN
OCOOMNNN
CONNMNNO
ONNNOO
NMNNOOO
NNOOOO

Let D, denote the determinant of the tridiagonal matrix, M,.
(a) Compute D1, D». (4%)

(b) Show that D, = 2% Dp1 — 4 % Dyy_». (6%)

(¢) Find D1z (Hint: Use eigenvalues). (10%)




