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[1]. (10%) [’F'}J\91'EY1 ]
Let S be the subspace of R* containing all vectors with
X1t X0+ X5+ X,=0 and X7 +X—X3-X4=0,

find a basis for the space S".  (S'=containing all vectors orthogonal to S)

C3A7] 4 KR REEI11C. AR 2 B CH1 L 124,
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11 1 1 11 1 1 110 0
1 1 -1 -1 00 —2 -2 00 1 1
. S:{ [_Sa S, _t, t]T ’ S, tER} ('if;i \gSELCH3§Ei§iJ7)

={s[-1,1,0,0 1"+ 0,0,-1,17" | 5, t1ER }
=span{ [-1,1,0,0]1",[0,0,-1,11"}
S'={ [x1,x2, x5, x4 | [x1, 20, %3,x4]" + [-1,1,0,07™=0,
[ x1,x2,x3,x4]" - [0,0,—1,1]'=0 }
={ [x1, X2, %3, Xa]' | —x142=0, —x3%%x4=0 }
={[s,s,¢, t]T| s, tER }
SOFWLI T 0 010 0 1 17T ERSt VR,

[k~ ]
11 1 1 o ,
f4= . HIl S=ker(A). GeEBLCHS H5:19)
St=CSp(4") GiESCH11E2R123)

=span{[l 1 1 1101 1 -1 -11%
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LetA = , find two invertible matrices B, C such that A=B+C.
d

(i) 4 JEEp fE 2 02A. ﬁ%‘%ﬁaﬂw’%?ﬁ'\CH4”{L_ﬁl7
(] —?JM=max{|a|, ldi}+1, ] aM<0,d-M<0 = M>0.

M 0 a—M b
8= , C= , H] A=B+C.

c M 0 dM
detB=M*#0, detC=(a—M)(d—M)= 0 (6L CHA4 L 2 4a)
. B, C ’gﬁli (FRFSWCHATENT)

[3]. (15%) (’F'I—kgl—é.:r ]

Suppose the matrix 4 has eigenvalues 0,1,2 with eigenvectors Vy, Vi, V.
Solve the following equation for X.

(a) AX=V.

(b) AX=V1+Vs.

(3 H7] R ELRERI12B 2 REEI03B.Y ik (P IR
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equations.
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45 Vo, V1, VaPms— REELK
= K=Ker(4) DKer(4-) DKer(4-21)
(@) ¥ X=koVotha Vit kaVa 3%‘1] Bl AX=V

Hl - otk Vi+2k Vo=V,

K kLVo, V1, Vzﬁﬁk[‘ikﬁ‘%%

[I—~t R F .

R

(b) @' SHAHT AVAH(2) V)=Vt Vs,

pl | Ker(4)=Ker(4-0! y=span{Vo}

- REERL V=VH(12) VotV .
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GrRSBCH12 2RI 7R )
GEESCH3 L2 1 1a®)

[4]. (15%) {’F'}J\91'E¥3 ]

Suppose we have a matrix 4 with eigenvalues 0, 1, 2, 3, 4, and the corresponding

eigenvectors Vo, V1, V2, Vi, Va. Prove or disprove that {Vy, Vi, Va, V3, Va} is linearly

independent.

(3171 4 R RIRI12B. 5B ACH 1242200,

[k~ ] Prove: ﬁlﬁlqﬂj Efip fiﬂj fzﬁflﬁ' e @[fwﬁﬁ GEBLCHI27EZER20D)
(Note: FHREZET H=1"T %‘J\Hﬁ}i

[##3= Z ] Prove:
?ﬁﬁ L ko, ki, ko, ks, ks SRS koVotki Vit ko Vot ksVstksVi=o, (A0)
fﬁﬂko, ki, ko, k3, ks = £30:

TR P (AO)SS, 7 V4 2k Vot 3k Vit Vo, (A1)

FIT- IR R ADE, 2rVrt6ks Vi1 2ka Vo, (A2)
PIT - 2050 R (A2)SS, 6ksVs+24k,Vimo, (A3)
FIT =3I [H(A3)=¢, H 24k4V4=o0, (A4)

) e1genvectorT Eho, . ks=0,
RIFIA3)H 6ksVi=o, . k=0
FRHIA)ZH 2kV=o, .. k=0
FRADEE kVi=o, . k=0
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