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[10.4%) ({935 1 (RIZHY)

The number of independent row vectors in a matrix is the same as the number of

independent column vectors.

(534 4 FERH RE108C. i RAFIE % B CHS 14,
[#2]) True. JF=[Jrank tEL (GHASLCH8 EE13)

21 (4%)  [{i79357 1 (RZHE)
If H is a row-echelon form of a matrix 4, then the nonzero column vectors in A form a basis

for the column space of 4.

(53] P i E]06C. ﬁif‘%ifpl%f% i 22 R ELCH6 AT (244,
[#%] False. ™~ [J9[I™:

1 20
H=
0 0 1

VS R T AR RO

[3]. (4%) [’Fﬂ\%f}f 1 (RLZEE)
rank(4C) < rank(A4), where 4 and C are matrices such that the product AC is defined.

(53] % JERpRE ] 08C. ﬁlﬁﬁi@@ﬁ%%&ﬁjﬁquSi—%ls
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[#%] True. F=H3E0EL (HBLCH8 H2EN16)

[4]. (4%) ({7935 1 (R
Let V and W be vector spaces of dimensions # and m, respectively. A linear transformation

T : V=W is invertible if and only if m=n.

(5347  RERh R I08E. AR % BAECHE LR 11,
[#%] False. ™~ fy]g[™
m=n=2, T:R*>R* EHI T(x, »)=(0,0).

[51.(4%) {17593+ T (RZRE)
Let v and w be independent vectors in V, and let 7:V—> W be a one-to-one linear transformation

on V'to W, then T(v) and 7(w) are independent vectors in .

[5317] 4 JTgi fE 7 OSE.
IR 2 BAARCH LR 1 Ta, 116, 11, LI
(2] True. JF=HL gL GH55.CHS L2 1 1b)

6] (10%) [ ~93%7 ]
Let VC R" be a subspace. Let 7:R"—>R"and §:[R"—>R" be the linear transformations

defined respectively be projecting onto and reflecting across V. What are the eigenvalues

and eigenvectors of 7 and S, respectively?

(5347] 4 JELLR a6 % SHOTY S R ps i
F R REELLA. ﬁ‘FT.\J?}TFJEE%&f BASCHI LR L4

(i) Ill%diszr, Hlldim(V*)=n-r. GESSCHI 117
PV vy P ERVRORLIR, 2w, Wiz Wil ERVEURLUER. (REEECH6 LEI19)
HIl {1, V2, ey Vi, Wret, Wrsa o, Wi} BB IRPAVELK GiBLCH 1 H2R117, 71 2Rl6)

HiEd ue R, e pu- 3 TR
u=k\vitkovyt ..+ kvt keoowen+ koW . Fkawn (GHABLCHO67E5:28)
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(EELT, SSEI{EY[S
T(w)=kivi+kovot ..+ kovr
T(u)=kivitkavyt ...+ keve— koW — koW ... —knwi
F: THWRLTATHRY, SHURLE-$5) (FERTEADERS)
Th4eigenvalueti 1, 0,
Ifiveignevectors L V1Y (= HiZF ] &t
OfiYeignevectors £ V[ 1Y (= 7 ? FaiplEt (FHFSCHI 1R N14)

Shveigenvaluefi 1, —1,
1fiveignevectors £ VT 1A% (= 7 F i £/
—~1fiYeignevectors % V| 1Y = i Z [E*zr[ﬂjfg'[ . GHSYADEZEN0)

[7]. (20%) {’F}*%E‘}'f ]

Suppose 4 is an nxn matrix with the property that 4’=A4. Let ay, aa, ..., a, € R" be the
column vectors of 4 and 41, 4>, ..., A, R" be the row vectors of 4.

Let C(A4)=span(a, ay, ..., an) and R(4)=span(4;, 4, ..., An) be the column space and
the row space of 4 respectively.

Define E(4)={x€ R"| x=Ax}, F(4)={x€ R"| x=u—Au for some uc R"}.

Find the following four sets: C(4) N E(A), N(A) N F(A4), C(4) N N(A), C(A)+N(A).

U347 4 0 1 b Ny 35, R(A)J% CAINZ RIS T A
N@A)={xe R" |Ax—0}, BRRLAPOR 2 L5
R EITA. ﬁ'ﬁﬁﬁﬁﬁéﬁ%%%%&mngﬁu

(i) [l14’=4 51 R"=CSPADkerd, ] R"=C(A)DMA). GAFBLCH 1R 12)
L) C(4) N N(A)={o}, C(A+NA)=R". GrEmBLCHI 1 E31)
E(A)y={x& R"| (I-A)x=0}=N(I-A)

=C(4), GRESLCHI 17E2E12)
FA)={xe R"| x=(I-A)u for some uc R"}

=C(I-4) (FEFSLCHS H2EN7)

=N(4) GRESSWCH1 1 2R 12)

. C(A)NEA)= C(4), NA)NFA)=NA).
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