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B2t AS 112 25 EALIEE 4 #3% 5. (15%)Let S=Spanll 3 1 1,0 1 1 1/,(-1 5 2 2)'| beasubspaceof R,
#Areas) 1501 ~ 1502 & #AbFH % A andlet b=(4,-1,5,1)

ﬁ’s; — E’ﬁ T %i ﬁi ,_Ei%i gih% (1) (10%) Find an orthonormal basis for S.
(2) (5%) Use your answer in (1) to find the projection p of b onto S.
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1. (25%) Prove or disprove the following statements in detail (do not only answer True or

False but a proof or counter-example is also needed):
(1) (5%) Let T be a linear transformation. If {vl,vz,v3} is linearly dependent, then

{T (v1 ), T (v2 ), T(v3 )} is also linearly dependent.
(2) (5%) nxn matrix 4 has n distinct eigenvalues if and only if 4 is diagonalizable.
(3) (5%) Assume the matrix inverse exist, (A‘l +B )_1 = A(A+ B)_1 B
4) (5%) The cos(x) and sin(x) are linearly dependent.
(5) (5%) Consider Ax=b where Ais mxn. If the rank of matrix 4 is », then there is

a solution.

1-i 4
(1) Find the eigenvalues and eigenvectors of 4, and det(4). (10%)
(2) Find the eigenvalues and eigenvectors of B, and det(B).(10%)

4 1+ '
2. (20%)14{ ’}, B=e

3. (20%) Find the general solution of

YO +11y% +36y"+16)' — 64y = ~3¢™ +2cos(2x)

4. (20%) Solve the following initial value problem by Laplace transform:

—di=x—5y
dt x(0)=2
£=—-3x-—-7y »(0)=2

dt



