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1. (15%) Please solve for y = y(x) .

(a) (05%) xy'=3y =0
(b) (05%) y' =4y +4y=0
(c) (05%) y" + =y~ Sy =0
(15%) Find the integration factor and solution of the ODE equation
(x>~ 4y)dx —xdy =0
3. (10%) Solve ODE solutionof y"—4yp'+ 3y =sin2x

(10%) Laplace equation:

(a) (05%) If f(f) =cos(2t+0)), 20, please find L[ £(1)]

1

(b) (05%) F(S):m,pleaseﬂnd L'F(S)] -

5. (15%) A transform T(x) = [2] : [_ﬂ, where X = [;C;] € R? and - denotes the inner
product.
(a) (10%) Prove T(x) islinear.
(b) (05%) If T(x) = AX, find the matrix A.
x
6. (15%) Let W = {[y} inR%:x+2y—z= O}.
z
(a) (10%) Prove that W is a subspace of RS3.

(b) (05%) Find the orthogonal complement of W, denoted as W+.

7. (20%) A linear transformation T(x) = Ax, where

-1 -1 1
A= 0 -2 1
0 0 -1

(a) (08%) Find the eigenvalues of A.
(b) (08%) Suppose V = {vy,v,,v5} formsthe eigenbasis for A, find V.
(c) (04%) Find the transformation matrix of T(x) when using V from (b) as the basis.




