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— ~ % :%7 (5%) Let A bean mxn real matrix, Bbe an nxm real matrix, and beR”. If
rank4 = m < n, which of the following equations always have a solution (possibly infinitely many)
for any B and b?
(1) 4"x=Bb
(2) Ad"x=b
(3) AA"x=A4Bb
(4) A"Ax=A4"b
(5) A" Ax=Bb

=~ %% (5%)Letd and Bbe nxn real symmetric matrices. Which of the following statements
are true?
(1) If AB =0,then all eigenvalues of BA are zero.
(2) If 4B =0,then rank(A)+rank(B)<n.
(3) If rank(A4)=rank(B),then rank(4*)=rank(B?).
(4) IfA4>=0,then4=0.
(5) IfB>=1I,thenB==].

=~ %R (5%) Let4 and Bbe nxn matrices. Which of the following statements are true?
(1) If 4 is similar to B, then 4B is similar to BA.
(2) If A is similar to B , then 4" A is similar to B” B.
(3) If 4 is similar to B , then 4> is similar to B>.
(4) If 4 is nonsingular, then 4B is similar to BA.

(5) TItis possible that 4 is not similar to B, but 4> is similar to B*.

W~ %ER (5%) LetAbean nxn real matrix. Which of the following statements are true?
(1) 1If all the eigenvalues of 4 are positive, then x” 4x >0 for every nonzero xe€R".
(2) If all the eigenvalues of 4 are positive, then det(A+4") > 0.
(3) If x"Ax>0 forevery nonzero xeR", then det(4) > 0.
(4) If x"Ax <0 forevery nonzero xeR", then det(4)<0. |
(5) If x"4Ax>0 forevery nonzero xeR”, then det(4+A")>0. [' > \“K\,f:;

& H&@A RAE (7]

LS
G
d




SHMERTFALIB LEEALHRALAAE £ 3 A% 2 7

R BARIR OB A2 D(3006) | KFh BT EENEE

B~ AR (15%) Let
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A=1-6 6 2|0 0 0||l-6 6 2| and b=|-14].
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(1) (5%) Find the general solution (also called the complete solution) of Ax =b.
(2) (5%) Find the reduced row echelon form of 4.
(3) (5%) Find the distance from b to the row space of 4.

X~ S EA (15%) Let
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(1) (5%) Find rankI: e ATA} \"/f:{;”
B TN
(2) (5%) Find det(Z, + 44"). a8
(3) (5%) Find %EHAX”' t\,},j::wt

+ ~ B 7 (5%) The complete solutions of the Bernoulli differential equation xy'+6y=3xy"” are
.

A\~ 3 FAR (5%) Consider the linear differential equation "+ ay'+ by =0, where a and b are real.

constants. Then all the solutions of the equation are bounded no matter what initial state is chosen if
the condition ( ) is satisfied.

U~ AL (5%) The solutions of the nonlinear differential equation yy" = (»")* are ( ).

+ ~ LA (5%) The complete solutions of the linear differential equation 4x*y"+8xy'+y=0 are
o )-

+— B AAE (5%) Suppose that both x’e™*sin(2x) and x%™* are solutions of a linear

constant-coefficient homogeneous differential equation. Then the order of this differential

equation is at least ( ). g
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+ =~ HIA (5%) The solution of x = Ax is known to be x(¢) =e*x(0). Suppose that

-3 1 9 a b c
A= 0 -3 1| and e“=|d e f|.Then a+b+c=( ).
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“ A A (10%) The Laplace transform of f(¢) is defined as L{ ¥f (l')} sj Ow f(He™dt for those

s such that the integral exists. Then L{z‘e5 ‘sin r} =( A )for Re(s)>( B ).

+m@ ~ AR (10%) Let /(x) be a periodic function with period 2 and f(x)=x?, 0<x<2, then the

. _ 1yl
Fourier series of f(x) is (A ). Use this Fourier series to find Z:_l ( 1)2 =( B ).
= n







