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1. (25%) Uﬁ*%j |
True or False. Justify your answers.
(a). All polynomials of the form P(f)=a+¢*, where ae R, is a subspace of P".
(b). 4 denotes an mxn matrix. Nul4 is the Kernel of the mapping x—Ax.

(c). If B is produced by multiplying row 2 of 4 by 3, then detB=3 det 4.

A An LAt A
(d). If a partitioned matrix is 4= ,then 4" = . r
A Ax A Ax

(e).If A is mxn and rankA=m, then the linear transformation x—Ax is one to one.

[5547] 4 () B EEI0SB. - 7 H(b)FiH FEEI08A. 74 fi(c) B JHE]04A.
(D) B RET02A. 7 (o) B RE T O8E.
(2] (a) False. FHHfIIE T, Hlp (2 H2+2)=(3+27) ,  PRYTECT FIRLL

(b) True. [l J]H. (FEBWCHS 55, CH5H#:19)
(c) True. [F=£L = ||V L 4 4T, (FERSLCH4EHET)
(d) True. IF=flitransposefi 3] . (GHBLWCH2 E5:22)
(e) False.
1 0 0 o ’
Fm=2, n=3, A= , rankA=m, TEAEI’?IF}EU PR T klone-to-one.
0 1 0
[F‘TF—FU 1 7 | g a5k rankA=n| £% True. (BLCHS T ZEI8, CHSH2EIT)

2.(15%)  [ifj 887 7]
In P, find the change-of-coordinates matrix from the basis B={ 1—3t2, 2+t—5t2, 1+2¢} to the

standard basis. Then write ¢* as a linear combination of the polynomials in B.
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12 1
P=| 0 1 2 GksBCHOEEI133)
3 5 0

PROEEAELT, [0 0 11,
. PROBERESS PO 0 177=[3,-2,17". GHBLCH6E2FI33)
(BT 3(1-38)-22+-50)+(1+20=f £7)

3.(10%) [ *887 7]

Show that if 4 and B have the same rank, then they are similar.

(oiFr) A RERHERI07D.  F PV if kL whether ... or not fVELRL
L] No. = i
1 0 0 1
AL , furank®] £51, [Fltrace a5, ) similar.
0 0 0 0 ?‘ T = 7
G568, CH2 E2E128)

4.9%) L8827 ]

1 1
Let A= . Find

2 -1
(1) The characteristic equation of 4; (3%)
(2) The eigenvalues of 4;  (3%)

(3) The corresponding eigenvectors. (3%)

(534 BRI 12C. 2 Bk CHI2ER (10
(i) GFrages
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(1) det(4—xI)=x"-3

(2) eigenvaluesth J_3_ ,—\)_3_

(3) U3 fieignenvectortd, [ 1 13 1, 0.
—H fUeignenvectort} [ 1 —1—\}7 1Y, =0. #

5.9%) [ *887 7]

1 =2
LetA= . Find
2 0

(1) The characteristic equation of 4; (3%)
(2) The eigenvalues of 4;  (3%)
(3) The corresponding eigenvectors. (3%)

(5507 4 Rt =] 12C. ﬁ%&ﬂﬁ;&cmz%‘ﬁfﬂlo.
(] GEras
(1)  det(Ad—xI)=x"—x+4

(2) eigenvaluestl (1+J 150)/2, (I—J 15)/2
(3)(1+J 15)/2 fieignenvectortd [ 1 (1—J 150)/471", 0.

(1—J 15i)/2 fiveignenvectortd [ 1 (1+J 150)/4 1", 0. #

6. (9%) (33@4\883 ~]

2 1 4 =2
Let A= and B= . Are 4 and B similar? Give the reason why.
0 -1 5 3

(53471 4 s FET07D.
[ E]Zé] det(A—xI)=(x-2)(x+1),  det(B—xI)=(x-2)(x+1),

gk B - SR B Fis811 pa




JE ALK B AT I A 48811 pd
A, BFTJ S~ 55 diag(2, -1). GrESLCH12721123)
.. A, B Fisimilar. (GEACHI15E2E14)
7.9%) (88T 1]
4 1
Let 4= . Is 4 diagonizable ? Give the reason why.
0 4
[5347] 2 et [ % 12B. ﬁ?éﬁ&ﬂ%ﬁé'\cmzﬁmzz.
(] det(Ad—x)=x-8x+16=(x-4),
4fivalgebraic multiplicity=dim(ker(4—41))
=2-rank(4—41 )=2—1=1 < 4f~algebraic multiplicity
O ATEE GRsBCH12E2R121)

8.(14%) [ *887 7]

5 4 4
Letd= |12 -11 12 |, Find
4 4 5

(1) Eigenvalues of 4;
(2) Eigenvectors of 4.

(3) Is it diagonizable? If the answer is no, give the reason why.

If the answer is yes, gives its diagonized form and how to reach it.

[53#+) # R %] 12C. ﬁﬁ%ﬁﬂﬁa’ﬁCleﬁ‘ﬁﬁjn.
(i) (1) det(4—~xI)=(x-1)(x+3), AfUeigenvaluet}1,1,-3.

(2) ['i(A-1T)v=0"E:1H 1fiveigenvector [s—t, s, ¢ 1" s, tT = F10.

FH(A+31 v=oif:tH -3 Veigenvector [z, 3¢, ¢ 1%, th £50.

(3) B
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