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REMETCRN. (1n: BH g(z) = 2" -3 2 Q LA ZIN)
(d) HEWT: SEEUR R VA RO @ ERZdt 22 To o5 4.
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(a) SKAE: V AT LASONIE B ERYZE 25 )
(b) EW]: 3R VAENEL E L4t =S [AIAY4E5L

3. (Complexification of real vector space) & V 245 R A n 4E2:1%:2500], % Vo = {(u,v),u,v € V}, E
X Ve Bk

(ur,v1) + (u2,v2) = (u1 + uz, v1 + v2)

UL C _ERY%EGE
(a + bi)(u,v) = (au — bv, av + bu)
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(a) SKiL: Ve 22— 1ELitam
(b) T Vo HIZERL

4. (RHEZSE) ¥V ORER K ERY n B2z, ZBE AN C ERZAEZSE OV (N V 2] R HYeREAK)
PP IR DR R B AL 1 W

fla+p)=fla)+ f(B), Va,BeV,
fka) =kf(a), VaeVkekK.

(a) sKiE: W B —PEgkrEzsh
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5. (FMZWEME/NE ) B A UK K ER—DEF 0 HAERE, Wi K[A] 2 K _ER— P Zetbasil.
K[A| 22 % /042 !
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Up = QUp_1 +bUp_2, n>2,

Hepa, b FZAREE. B N LI NEES] u, W ERBHERR, WA LR —IT
LA f(2) = 2% — ax — b FROA_ LRI RRIVRHE L B SKiE

B BN AEREEL W o e W M HAY f(a) =0
B BN AEREZEL W na™ € W HHALY f(a) =0, f'(a) = 0.

up, = Craf + Caay

Hrp ¢y, Cy BHEL
(e) #F flz) H_EIR o, WHERE un € W, ITLAFIR A

u, = Cr1a™ + Cona™

Hrpr €1, Cr ZHEG

'Hamilton-Cayley FH4GiFRAT, K[A] ££ n 4.
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dim Vi + dim Vo = dim(V; + V2) + dim(V; N V5)
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2. EROEH K Byt zsia) KM-UO o g f e, ST A = (a1, 02, on) . (B 0 485117
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f(al,"' y Q1,00 Qg g, o 7C¥n) = f(Oél,"' y Oj—1, Oy Qg1 ,Oén)+f(041w" y O —1, QA Qg 1,0 70¢n)

floa, - ajo1, ko, a1, o) =kflar, - 051,05, 41, Q)

ARARE f 2 Mo (K) ERIFIZAEREL [RIEA g(AT) RIILMERE, WFR g(A) RATLIEHRE 1CHTA
B AT Stk R B R B A 0 iE s Vi M Va.

(a) WEHI: Vi, Vo #BR2 KM U f-p28in)
(b) sk Vi, Vo B HERI4ERL
(c) AR VinVa, Vi + Va [ EANZERT
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(a) H XFTFHEFERIINE, LA SERORIAE M izt pl— 1~ S h =S a)
(b) Z5Hi H fy— P IANZERL
(c) IEM: H 5 R* iy, 5 H 2 R* f— > R

2. ¥ A My(K), & AM,(K) = {AB, B € M, (K)}.

(a) UEHT AM, (K) 2EdE K &= M, (K) K720

(b) & A WFIAR ar, - an B PRREMETTRAN oy, g, HEW AM, (K) Rl My (K) [H
H, HE A FEA M.

(c) HEW: dim[AM,, (K)] = rank(A)n.
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o dim(V/W)=dimV —dim W
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L3 U W AE F 4 =sn VRg72500]), e8] (U +W)/W = U/(UNW)

9.1-4
o LRMEWRGS, ZMEASHE, ZelhrRiL
o ZMEMSTIIZ SR

1. dim (Ker A) + dim (Im A) = dim V



2. AIRAELNEAD e, FRAN T
o ZeMEMU YRR FOR:
1. Hom(V, V') 2 My (F)
2. MM = KRR REE FFRR
o SMEMGTRIITAIAL BE, B, RRAEME. SRR S
15l 35

L. % A€ Hom(V, V), IEHIX LR &,

rank A* — rank A**t! > rank A*t! — rank A5 12

2. W f 2 Mo (K) EREIERE, HX TR A, B € My(K), f(AB) = f(BA), Kilk f = ctr, Hrp ¢ 22
H—HEL v BlET

3. (Frobenius FASE) 38 V.U, W, M B2 F _ERZett=s(a), B V, U #2 A IRYEN, ik A € Hom(V,U), B €
Hom(U,W),C € Hom(W, M). iIEHH,

rank(CBA) > rank(C'B) + rank(BA) — rank(B).

4. (RFHEFERMEGRR) 78V 23 F _ERY n gEE2sii), A 2V _Ei— it mR A1 £0,47
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5. VAV R P Eon 4E, s 4N, AV B VRG] IR VR R
VAN, 1S A LR PR,

Hr r = rank(A4).

6. (WIPILESCIN A SR AR B R B ) 1 Ai € M (K, i = 1,2, s, A K2 %0l @ A= Ay + A +
<o+ Al

(1) TERH: s
rank(A) = rank(A;) + rank(Asz) - - - + rank(A;),

A2,
AM,(K) = A My (K) @ Ao My (K) @ - - & Ay M, (K).

(2) UEM: Ay, Az, -, An BFPIESRYREFRRE, JHMNE A 2RFEE, JFH

rank(A) = rank(A;) + rank(As) - - - + rank(A;).



