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Determine if the following statements are true or false(1% each) and provide a short proof if

it is true or any explanation/counterexample if it is false(2% each).

(a) If the only solution to Ax=o is x=o0, then the rows of 4 are linearly independently.

(b) If 4 and B are matrices such that 4AB=I, for some n, then both 4 and B are invertible.

) IfT: R*=>R?is linear, then its standard matrix has size 3x2.

(d) For any square matrix 4, det4'=—det4.

(e) The dimension of the null space of a matrix equals the rank of the matrix.

(f) If T'is a linear operator on R", B is a basis for [R", C is the matrix whose columns are
vectors in B, and A4 is the standard matrix of 7, then [Tz = CAC ™.

(g) If an nxn matrix has n distinct eigenvectors, then it is diagonalizable.

(h) If P is an nxn matrix such that detP=*1, then P is an orthogonal matrix.

(1) In any vector space, av=o0, where a€ R, vE R", implies that v=o0.

(j) A matrix representation of a linear operator on My, the set of all mxn matrices, is an

mxn matrix.

[iFr) 45 @)FEE]06A. ﬁlfﬂ?}%lﬁiﬁ%wm FHRSLCHO RIS, (--> CH6,Ex15.2)
7+ RE(D)FTREE]02B. TE'FTJ@EE%NEJ FRELCHS 17 (> CHS, Ex16a.3)
7+ () P REE]07B. ﬁ‘FTJZ‘TFIEE%&*EJ FESLCH TS5 (--> CH7, Ex9.1)
7+ RE(d) R E04A. Wfﬁ@%ﬁ%‘x%ﬁ“%\CH4é§ﬁl5, CH4H:2R17

(-->CH4, Ex5.1)
# i (e) BT R EOSE. ﬁiﬁﬁlgﬁ? 5 e CHS 28, (-->CHS, Ex8.2)
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RO B RAEI07C. AR 2 BIRGSCHT L9, #515120 (->CHT,Ex19.1)
7+ [ () B I E12B. ﬁ'%ﬁ@ﬁ%ﬁaﬂ%ﬁ@HlZ{g@m 21
(-->CH12,Ex16.1)

HRG BRI 13A ﬁ[%ﬂﬁﬁg%%%%ﬁcm 3Ela (-->CH2,Ex25.4)
* @(i)wf\@ﬁJOSA. ﬁ[%ﬁﬂgﬁ‘%&ﬂ%?ﬁ@HS RISV (—->CHS,Ex8.3)
RO IIRIOTE. ARSI B CHTR(FL4. (-->CH7,Ex14.3)
[i#] (a) False. "~ [ :
10 |
X1
01 =0 = x170,x=0
X2
11

(EHIfIpY = ffrow™”ZFHndependent.
[ F] 4 REDR rowsd > Ecolumns iy - . GisBlCHOEE15)
(b) False. ™~ g™ :

1 0
0 1 g

0 0
lﬁ' lﬁiﬁﬁﬁlfﬂj\ klinvertible

[HR BT A R op B [ Ao o st - G:AECHS 2RI 17)
(c) False.

[NEAERL2X3. GrERBLCH 39, H:219a)
(d) False.

~ WEF‘A:QEIHFV

[ S]] ekl detd'=detd. GB.CHAERS)
(e) False. » [y

¥fA=Dh, dim Ker(4)=0, rank(4)=2, [ PEHE

[ @] Rl dimKer(4)+rank(4)=AfY “Fl"ﬁr" (RESLCHS ¢ 2EIB)
(f) False.

el T = C'4C. GRS CHT72R19)
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1 2 1 0
MRV A= , C=
3 4 0 2

ﬁ%gl AR [T]s=C'AC # CAC™
(KRB~ FRRE i 2 BikaslCH3 RS, H2pi24,

(g) False.
1 0 0 0
MRV A= , At [eigenvector ,
1 1 1 2
(AT i s =, GHSCHI5E3%.7)
[ BN I E nfletsef bRt ok Bp &l T i GREFBLCHI127E2E16)
(h) False. ™~ {J[{[1™ :
12 '
—?J A= , HII detd=1, {Fl4™ ZForthogonal matrix. (FHRCH2.25)
2 5

[k @] ﬁ‘%ﬁ@ﬁ%%mﬁﬁcms@m
(i) False. ™~ fyJg[i™ :
0 (1, 2)=(0,0), {E'(1,2) = (0,0).
[ G AR P a0 FOFERF RS o GRERICHS ER18)
(j) False.
dim(Mopn)=mn, M F25EF ET=" AU A E%Fgfzﬂmnxmn%ﬁﬁl. (FHASLCHT7H59)
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Given the matrix 4 and a vector b as follows:
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1 -1 -2 -8 -3

A=|-=2 1 2 9 |, b=| 5
30 2 1 -8

(a) Please find an LU decomposition of 4. (10%)
(b) Please solve Ax=b, where x is 4x1 vector. (10%)

[347] 4 i 7 03E. ﬁlrﬁ%ﬁ%ﬁ%%&ﬁ%ﬁcmﬁﬂﬂm
(] (a) e[

1 -1 -2 -8 1 -1 -2 -8 1 -1 -2 -8
-2 1 2 9 |~ 0o -1 =2 -7 |~ o -1 =2 -7
30 2 1 0 3 8 25 o 0 2 4
i 1 0O O | i 1 -1 -2 -8 |
=2 1 o0 |,u=|0 1 2 7 GEBCH3E2T)
3 3 1 0O 0 2 4

(b) 'FIZNEL LUx=b,

T y=Ux,

sr_gjziﬁ(;ﬁ}%ggg) Ly=bHH 1} y=[-3, -1, -2],

FIEEGREAEPS) U=y x=[-2+1, 3-31, -1-24], t55{= 7 ﬁ'@r

—
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Let 7and U be the linear operators on R? defined by:
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X1 —x11+2x3 X1 —2x1+5x2—x3
T X2 = | x1tx2 , and U X = | 3x1+6x—x3 |,
X3 —XrtX3 X3 —X1+x+2x3

and let B={b,, b, b3}, where b)=[1 1 0]", b=[1 1
(a) Find the standard matrices of 7and U. (5%)

1%, 65=[3 2 11"

(b) Find [T']g, [U ] and [UT ], i.e., the matrix representations of 7, U and UT with
respect to B, respectively. (15%)

(c) Determine a relationship among [7 g, [U g and [UT |s. (10%)

(3471 4 R IEE107B 2 07C. AHREIREH % BIFGSCHTIR]10, #1120,
(] (a)

_xl— _—x1+2x3 | _—1 0 2 | _xl—
T X2 = | x1tx =/ 1 1 0 X2
X3 —Xotx3 0 -1 1 X3
_xl_ _—2x1+5x2—x3 | _—2 5 -1 | _xl_
U X = | 3Bx;+bx—x3 |=|-3 6 -1 X
X3 —x1Tx+2x3 -1 1 2 X3

". T, Upustandard matrices 77 ]| &%

10 2 2 5 -1
[Tls=| 1 1 0 |,[Uls= |3 6 -1 GikSSLCHT 421 9a)
0 -1 1 11 2

(b)




Al 93EE = + C.doc 2/13/2005 — 6 ==
1 1 3
=11 12|, H
01 1
6 3 12
[T]s=P'[T]sP=...= | 2 1 5 GESECHTERI19)
3 -1 6
30 0
[Ulg=P '[UlsP=...= | 0 2 0 GiksBCHTEE19)
0 0 1
[UT]s=[U]s[T ]8 GiHABL CHS H2E123)
300 6 3 12 18 9 36
=1 020 21 5|=| 4 2 10
0 0 1 3 -1 6 3 -1 6
(c) [UT]g=P '[UT1sP = P '[U]s[T]sP GiEssCH7 21119, CH8 H:2F123)
= P'[UlsPP'[T1sP=[U1s[T s GrHB.CHTEE19)
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Given a matrix 4 and a set of matrices S as follows:

(a) Determine if S is a linearly independent subset of M., the vector space of all 2x2

matrices. (10%)




>

(b) Represent the matrix 4 as a linear combination of the vectors in the set S. What are

the corresponding coefficients? (10%)

[5547) % f(a) B EEI06A. ﬁlﬁi@;ﬁﬁﬁi@ﬁéﬁ&mﬁ&CH6ﬁiﬂu.
1 (b) B REE]06D. ﬁlﬁfngﬁﬁlgﬁ%éfﬁﬁﬂﬁﬁﬁLCHﬁﬁﬁJZQ
(i) B H: Myo > R £
a b

H( Y=[a,b,c,d]"
c d

REINH L (1 [Fil S PR GREELCHS H:5.27)
PRI R Mo, of1 ﬁfgfl?@’r
(a) H®)={[1,1,1,0],[0,0,1,1]",[0,2,0,-17",[0, 1,0, 11}
# 1, 1,1,01"+ [0, 0, 1, 11+ [0, 2, 0, -1]"+w [0, 1, 0, 1]7=[0,0,0,0]"
HEH A x=0, y=0, z=0, w=0.

L H(S)RSYEEA GHFBCH6E39)
S SR GHSCHS E2E 1b)
(b)
5 3 11 0 0 0 2 0 1
F% =x +y +z +w
1 =2 1 0 11 0 -1 1 0

SYRRGEE PH,
[5,3,1,-2]"=x[1, 1, 1,01+ [0, 0, 1, 1™+z [0, 2, 0, -1]"+w [0, 1, 0, 1]"
A x=5, y=—4, 7= —4/3, w=2/3.
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