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RIS o: F? — F™. FHIRM45M
(1). p RFEMIZHE: o(Ma1 + ) = Mp(ar) + dap(as).
(2). FA e F™ ™, i3 = pa: a— Ao, WA = (p(e1), p(e2),. .., p(en)).
o IR UL SRR o BN B B ™ (4 MBRET. 2 L(F", F™) A F™ %
F™ (R St it 4 R S5
o Hm=nh FKos NF" ER&METHR. iC LE") AN F* LA &2 it
HRHIES.
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# o/ € L(F", IE"”) iy

(1). @(0) =
(2). (- )Z—%(a).
(3). o REFLMEAE:

M(Alal qpooe oF )\sas) = )\142{((11) qF e o qF )\sd(as)
(4). Fay, -, a, £ F PLRUEHEK, W (), -, o (a,) £ F™ PLIEMK.

W o € L(F", F™), B € L(F™, F!), W B o .o/ € L(F", F).

(1). LRMEWU G R < FEFERTRIE.
(2). —fHh, AB # BA, Atk &/ 0o B # HBoof !
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2R M ML 15
F™ [(FE0E In o = {o/ () | o € F'} By of 91K, 3209 o (B™).

2 I A%
F" {1 F 2518 Ker o := {a € F" | o/ (a) = 0} BN & (4%, Bid N/ ~1(0).

¥ o € L(F", F™), N
(1). o RHY < Ker o/ = 0.
(2). o RS < Imo =F™.
(

3). o R[FH < Ker o/ =0 3 H Im o/ = F™.

¥ o € L(F", F™), dimIm o/ #0 o 9%k, dim Ker o 0 o HIEE.
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PS5 155 &

W o WNEETHE A= (By,...,8,), WKeroZ =Vy, Imo/ = (B4,...,0,),
MM dim Ker &7 + dim Im .«f = n = dim F™.

[ A 2 A B
AAAELNE 28] [F] 44 F”/ Ker .o/ = Im 4.

F 5 L(F", F™)
o 7E L(F™, F™) LalLAE SUMZEF F £ife
(o + B)(a) = d(a) + B(a), (A\T)(a) := A\ ().
W L(F™, F™) BN F R 2= 1a).
o KUZH 7% A ) SR M LS 5 6 B (50 46 H T U
®: F™*" s L(F", F™).

HELE, & & F Lekiha m f RS
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W AeFV" HHEENeF UREFAE a e F", #5 Aa = da, WIKA N A

I —MHEE, o N A FJETHRALE ) FFFHERE.

i N\

Va(\) 2 {a € F" | Aa = \a} = {A KB T X F4FE & U{0}

K& 72, By A B THRHAEE X FFHEF 2.

waA(A) == A, — A| =

)\7@11

—a21

—an1

Wi, MR A MFHEZ .

—ai2

)\70422

—0an2

A —

—Q1n

—Q2n

aTL’ﬂ

ANF EfnikE—%
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KA WRIEAE 5 RHIE ) & 1) 22 3R
step 1. K a(\) = [N, — A| £ F PREAAHE AR A1, Ao, -+, As.

step 2. XHGA i, MRRVEFTE (A I, — A)x = 0, {E#5S ] ) — 45
{ait, aga, -+ aim, }, Hd m; =n — rank(\; L, — A).

step 3. HifE A FIAIBAAH R FIRFEEA A1, A2, -0, As.
step 4. BT \; M ER=RERN
kioun + kaouo + - - 4 ki i, (K1, k2, km, €F, NEAE).

M A K& THRALE N FEHEF =]

Va(\i) = {krain + kaaio + -+ - + ki, @i, | K1y k2, oo km, € B
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WAECY™™ Ay, -, A N AR n NMHIEE (BATREARTRD), tHEt2
pa(A) =M — Al = (A= A)(A = A2) - (A = An).

il

(1), () = = A

(2). det(A) = AAg -+ An.

(3). FEBIM, A € Coxn T = A HIRHEEATNE.

AT AT <= 0a(0) # 0, a2 TAEEFIEE.
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WA BelF™", FHAETF LR n AWM P, 15 B =P 1AP, MR A5
BESHE F HiEML, ieh AT B MR R RSN L E.

i N\

VEBR f(2), £(4) " (B);
el rank(A) = rank(B);
A~ B= {|A|=|B|
tr(A) = tr(B);
pa(A) = wB(A).

(1). TEECARRAR R REAR R A MR, FOAMEAAEE.
(2). RZAKRAREIL!
(3). KL T AN B FH SR 5 79 A B4 AR AL, (AT P Sk 356 FH 19 R B A ARALA.
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(1). AEF™™ Ay, -+, A &2 A KB FERFEE, an, oz, o, &
A FET N BORIETCRARHE [ &, U ) 2

T
(AT
(2). % A eF>m,
AT X HE — AF n DNEMETRIFHIE A &
= dim Va(A1) + dim Va(Ag) + - -+ dim Va(A) = n
= F = Va(A) & Varg) @ @ Va(As)

(3). KEAHL, A € B0 45 F A n ARFASEN — A7EF AL RHARE. |
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JUAAT HE &L
wAeFY>n M dim Va(\) FA N BIJLATESR

REEHL
WAeF ™ N eF, 4 oa(A) = (A= X)™gi(A), gi(A) € FIA, HA =X\t gi(N),

i o A RRHEE, WA dim Va(h) < ng, B

JUTEH < RBEH.

EF
AEBEF EaHOSHAE <= FEF Eoa0) = A=) - (A= X)), FF
E dlmVA<)\z) = Nn,, V1 < 7 < S.
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SRAJWRIRE P, 45 P~ AP %] f B ¥ 25 3R
step 1. K oa(N) = |\, — A| £ F PRFMAME KR A, Ao, -, As.

step 2. XA N, MRERMETFRAL (AT, — A)x = 0, FHff73 18] (1 —2H 3k
{ail, (6 75 P ,Otini}, /E\:EF' n;,=mn— rank(AiIn — A) = dim VA()\z)

step 3. Bl P = (11,12, - - - Qinyy - -5 Os1, g2y - -y Qg ), WU

M

AL
PlAP =
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LT L (F) =M%

277 %
WA, -, Ay NEFERE A A ERREE(E, T
)\1 * o000 * Al
HL Az oo HALL
AR oA
* /\n—l
An * An
Ktk F
 AeFm N
AFEF EMULT—A L (F) =M < AEF PH n MFHEE.

I

BEAL, Ao, o, Ay NTTFE A € BV (A ERASALME, f(x) AT W f(A) M4
AL f(M), F(N2), -+, f(An). RERIRY, det(£(A)) = FM)f(A2) - F(An)-

v
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RN A ] L S itk B b 2 AR

WV, W AT ELtkasn. o oV — Wik
(1). (a1 + az) = (1) + (),
(2). (M) =\ (),
Hib oq, a0, € V, X eF, WK o NV B W K DEMEBRES. i L(V,W) N
V B W TR Lotk W 4 i AR A
o MV =WH, &S oV — VKAV EREMTR i L(V) NV
FP A S AR B R
o MM o € L(F", F™). #HlH
(3). o BRIFLLIEAS:
(Ao + -+ Asas) = M (o) + -+ + A (as).
(4). #Fan, 0 £V HERIEMKE, W o (), -, o (o) £ W FLEHEH .

§5.1. &MMRE(B1) IR 20264E9H30H



o fEL(F™, F™) F, L A =0, 5 ®(A) = 0: F* — F™, a — 0 FTHRET.

o 1EL(F™) 1, M A=1,, 8§ ®(A) =&:F" — ", ar— o [BFFEH.

o 1E L(F") 1, \eF, L A=\, 13 ®(A): F* — F", a — \a BT
o EL(V,W)H, H OV — W, ar—r 0 TBRET.

s EL(V)H, HEV —V, ar— o [BFTH (BATH).

o (EL(V)H, o: V —V, ar— \a BELH
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1112: R\ WL

(1). M0 <m i, B A= ({;) "
(A) =1: F* — F™
T E
— |
Tn .
RN TF™ B F™ RN,
(2). & W 2 V 72300, A LA
inc: W —V
a— Q,
PRI HR NRRET .
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113: BB
(1). Zn>mi, B =(1I,,0), 5

Z1
. 1
Ty | —
Tm
Ln

%/J\ T 7‘7 F™ 7— ™ J:E’Jj:lgj-(j:ﬁg;
(2). EWRVHFZE, ffETZR U, /W e U =V. EX

T, V=WoeU —W

a = o + o — a,

Gk m, € L(V, W). m, k¥ =8 U B91%EE!
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FBLEE V = Rla],

C: f(x) — Oxf(t)dt
9: @) — < f@)= (@)

HR V R .

LR A ¥ YA B

BUETTHE A e F™*™, B e B & X, , € L(F™™):
SOAYB . men — Fm)(n

X+— AX — XB.
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LRk U 5 R VEAR AR R T AR

2R T (1 R R

WdimV =n, UEV M—HET = {a1, a2, ,a,}; dimW =m, LW

B A={B1,8s,Bn) FMMEELMES o € L(V,W), &

o (o) = a1jB1 + a2;By + - - + AmjiBns
MHERE A = (aij)an € Fmxn fiif§

%(ala"' 7an) = ("Q{(al)ad(oQ)v 7%(an))

aiz  ai2 - Qin
a1 G2 vt A2

:(ﬁhﬁQa"'algm) . . . . :(ﬁla"'
aml1 Am2 - OGmn

PRANEMBRES o £ V BE T A W BE A THIZER.
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BGERET M A, B @: L(V,W) — F™" of — A 2 F M2 RIE.

AABRAZ Hi

T1
MER eV, W= (ar, - ,ay) ( : )J‘JJ

LTn

Z1
M A ( : ) N o (&) FE W HIEE A THIALFF.

Ln
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LA AR ¥ ) B R
B e L(V), BUE V INEE T = {ar, 0, , ), MAEAETTE A € T (544

"Qf(alv T 7an) :(%(a1>7%(a2)3 T ad(an))

a11 a12 o Qip
az1 Q22 - Q2p

:(a17a2’...’an) . ) . ) :(al’...7an)A
ap1  QAp2 - Gpn

WA NGMER o £V BE T THIZER.

BUE VO3 T, T Bes
O:L(V) —F", oA+— A

& F _EEAE =R,
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2R M L B E A [F] 35 KB B

B of € L(V,W) 16 V W3 {an,. .., an} 55 W BT {By,..., By} FHISEHERT

V B (G, a0 5 W I {B,,...,8,,) THIFERSHN A5 B, B
(a1, s, ...,c) =(81,85,---,8,.,)4,
d(aha%-”uan) :(Blﬂ/B%"'MBm)B'

B {au,... o) I (..., &) HORLIEAERER Q, £ (B, ..., B,,) 3

(A1, @, ..., 0,) =(a1,as,...,0)Q, (By,Bs:-..,8,,) = (81,8, ....8,,)P.
M Q5 Pnenbrs mMral 7k SLEAH
A (@1, .., &) = (1, @2, ..., 0,)Q) = (e (1), (2), ..., () Q
—(81,B2: -+ B)AQ = (B, By, - -, Br) P AQ,
W2 B= P 1AQ.
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FHHRR &

LR AR WU A AN [R5 IR R A AR R Y.

H%EIE A, B e T MK, Bl 3Q € F»*", P € F™*™ A3, f§78 B = PAQ.
v M w ﬁj\%ﬂm F b n 48 m 4E4 142 |Eﬂ FERD o c L(V,W) $18 A, B
= o EAREETHIFER.

of K1
1£EX \%4 B‘J% I'= {a1,a27"' ,an}a w B@% A= {ﬁlaﬁ%"' 7/gm}a -‘LB

;
N
o

(717727"'7777,) = (18171827"'7ﬂm)‘4 ew.

W oV — W M(an ) = z aiv;. W o7 BV B W %
MRRE] JH o 7635 T A A FHEMEN A

%(ahaQa"'van) = (717727~».77n) = (/617/627"‘7/6m)A'
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WV REEF En WS, T ={o,a,--,a,} &V K. X F _HE
B W LK n MR v, Y, -V, TREME—RIENS o € L(V, W),
o (o) =v;,5=1,2,...,n.

LB

i

(621,622,...,62n) :(al,az,...,an)Q,
(ﬁ17327"'73m) :(ﬂ17ﬂ27"'7ﬁm)P_1'

BT P, Q /i, Wi T = {a,...,an} M A={B,,....0,,} FHEV W
Mk, FFHE

A(ar, ..., an) =( (), 7 (Qa), ..., (n))Q = (B, Bas - - - B,,) AQ

:(1517/527 e 7Em)PAQ = (1517/527 s ’Em)B
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FAHER R B LT = X

FEREARHRAI SN 2618

Byl
AME B s A B RGNS AV — W ERIFE T HISER.

FHIE bR HEI
XTE%%%TEEJ%ET o € L(V,W), fFE V M2 T = {ay, ay, -+, o, } W 3
={B1,82, -+, B}, 15 o £ T A A THIFEFEN:

T
I, O
O O

B
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LR A AL ANFE T AAERE: FRIAR &R

A e L(V)EVIET = {a,...,a,} MET = {a,...,a&,} FHHTHES
AN ALY BRI

(a1, s, ... ,0) =(a1,00,...,00)A,

A (81, &, . . ., Ci) =(81, Qo . . ., O B.

W03 T BN A P, WA B=ptAp, 81 A" .

FRABLOC AR 1 J LT 75 X
B A BeFV™ V Z&F LER n eI, W

AM B s e o € L(V) 1418 A, B £ o £V RIRFE TR,

FRAABR T
o HHH, C: Jordan FrERIEIL.

o AU F: AIEIFERIEIR.
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