E_E MK
IR 7.15 1% AeM,(R) T# % HAX Y A A& BeM,(R)
%13 AB=F & BA=F.
BB, XSEFN AB = E 8 BA = E #A[#EH A W#L. O

FER 716 LR LT URES = F =38 5.15
e XREAA ¢y R — R ZFHY ARG CRHSH
L BHAX Y ¢ & WA

R 7.17 X A€ M, (R). 4o % A T, N GAEE—094E
% B € M,(R) /3 AB=FE & BA=F.

. I AT T C e My(R) 43 CA =
AC=E. & AB=FE. Nl

C(AB)=C = (CA)B=C => EB=C = B =C.

FhHh, WPk D e M, (R) 3 DA=FE, W D =C. O

A EIRHEVR T %0, AT IRE P A 100 M — ). FRATTHE AT
W RE A PSR REIC g A~ AT I0RE 4 )3 g — Pt AT
DA EHOOUSR I ) P — 1 B et L (28 — B 50 — i dm il 4.13).

R 7.18 % A, B € M,(R) #:+T . 0
(i) AB TTi# B g oyt 2 B1A-L;
1



(i) A7V TiE, weiE R (A7) = 4;
(i) A" 7T B H & (AT

iEBA. (i) AB(B'A™) = A(BB A ' = AEA' = E. &
AT 5GHE (B A" AB = E.

(i) XK N AA = ATTA=F.

(iii) HEE —E VYA 6.23 A A,

At(A—l)t _ (A—lA)t _ Et

[
&

Hflth, (A~1)IA = B. O

AR T19 LRGP E NIRRT LRSS F
RIERAN (5 —F % A [.14 (ir)), M FH =A%
st A S —FH e A 4.1 (i)

] 7.20 % A€ M,(R). M&MH448 Ax =b < L H
Y AT, I TCHE—FLZ x=A"'b.

i 7.21 % Ae M,(R) ZE. iEHE — A T,
IR, i AF =F, A9 k>0, 0

E=EFE—-A"=(E-AE+A+-..+ A,
H(E—A)'=FE+A+ -+ AL O

) 7.22 % AcM,(R) BE. iE: ko AT, N A=F.
2



B A A2 =A FTbLA(A-E)=0. i
ATAA-E)=0= A—-E=0.

TSR A=E. O

01
A= (1 1) EMQ(R)

UER: X m e ZT,

Am — fm—l fm 7
fm fm+1

:/H\:I:Ij fO :07f1 — 17f2 — 17fm+1 — fm+fm—1'
. m =1/, &8 88 m>1Hm-— 18810k

S

A = Am—lA _ fm—2 fm—l 01
fm—l fm 11
_ fm—l fm—l —|‘fm_2 _ fm—l fm 5
S St S fm  fm
L+v5 1 -5

A:
o 7 2

3

7.4 Zf5

i

_‘L&

A =



Al

\WAMQ (Ao — A1) (A2 — A2
FEE: XHMER C € M,(R),
(B7'CB)" =B7'C"B.

i
A™ = B diag( A", A\ B.

4



(\f BAT —Am) BY = ?(Am AL,

T7&, Fibonacci 741 A TE 2
VB ([1+vE) [1-vB\"
Jm="g" 2 L2 |

EE
f0:07f1:17f2:17f3:27f4:37'°'7f10:557

fs0 = 12586269025.
B URANSAW

D R 145\
n%?oo(%%)m5 :>me< 2 >

28 Fibonacei 751

fOZO, Ji=1, f2_1 Jme1 = Jim + Jie 15
I A
AN AN
fn =5 2 B 2 ’
A



Zil

(7).

A\ - g

kAT
8 FMERMMFHFMNM

EX 8.1 % A BeR™ . Bl mWTEFE P4
n W T# 7% Q113 A= PBQ. WA A5 B WIE54.
1eH A~, B.

BATRIGIUE ~, RZEM R EE A € R, BATEH
A=E,AE,. T/ A~.A BT,

% B e R & A ~. B. WAELE m By ] i 7 |4
B Al n Bral i i Q 15 A = PBQ. Wl B = P~AQ".
W B~ A SRR REOL.

wCeR™™ H A~, BH B ~,C. WAELE m WA
JiFE P A n MRl Q 13 A = PBQ M B = SCT.
WA = (PS)C(TQ). NI J7 B i R AT n] ¥ fir B
A~ C. ABEE RO

BATHIE A

T 8.2 XA BeR™" W A~,B %HY
rank(A) = rank(B).
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D, FRAT] 5 FH R P SR R AR AT S AR
EX 8.3 i%i,je{1,2,...,n}

(i) " RJe B, % % i #7405 j i1 L300 13 5 4042 %
#r 2  o— FATESEE

(i) L a e REi#j. M F (o) R E, &% jiTiB%
o Mo B F i AT BN G 4E . AR A A R

(iii) A€ R ELX£0. 1 F"(\) &de B, % i 785k
N\ AR B0 4R AR A B =R RE.

X = RFEFRGARA n T FFETE,

BATAT LB s 51 # (L — Y5 HE 7.12) 9 2 AR RS
@?%ﬁ%%ﬁ%@?:

(n) _ (n) (n) (n) (n)
iy = bn— Ly — By + By + By (1)
F'"(a) = E, + aE"™ (2)
1,] n 1,7 )
A
(n) _ (n)
Foo(a) =By + (A= 1)k (3)

wAeR™™ R (1),

FA=A-BWA-EB"WA+E™ AL B A.



AR OE T35, BV A B0 A h i, AT AR B 4
fE. AR (2),

F(a)A=A+aETA.

0,J
FIEE, F7 () A A A T ATIREL o JEINESE i 4775 5
AR R, ARYE (3),

FMNA=A+(\—1)EMA.

WA A b 705 A IARE.
KA, AR AF" () Bl AF(A) 52 HIRAE A

i, PIAT R, 8 A TR G BB LA o JEINENE 5 41, AIHE A
Fr 2 0 FIE AR N 5 A5 B R R

SEMR 8.4 TAHBIE (F))? = E,, F(0)F)(~a) =

0]

E,, #2 FY O\ FM (A1) = B,. #4854 2 T 69, B

]

"¢ A AL HE T

5138 8.5 (ATA 13 ) X A € R™". N A& £ 7 i# 46 [%
P € M,,(R) #2 Q € M,(R), £ P Fo Q #R & #1545 5 49
AR, 113

Er Orx(n—r)
PAQ = ,
O(m—r)xr O(m—r)x (n—r)

H rank(A) =r.



WERA. MRAEEE — 88—yl 2.3 FISE = SRV S54T7 48 #
FAEETA m MPIEHRE, 15 ETRFR P2

PA=10--000 - 00 0 - 0 Ls--x].
Ko...ooo... 00 0 --- 0 00...0)

Hop 37 v 7R E. WAFAEE T n B SR — RMTSE /RS,
FEAFEATIAR Q1 i 2

0 1 «-+ % % % «+- % % %k---%
PAQi =100 -+ 01 % -+ % sk k--o% |,

00 00 O 0 00---0

\0()... 00 0 --- ()()()...0)

BEMAFAES T4 n B o — S REE, R ST Q)



(1 0+ 00 0 =+ 000-0)
01 -+ 000 -~ 0000
PAQiQ>=|00 --- 01 0 --- 0 00---0
00 --000 -+ 000--0
0O - 000 - 0000

B2 Q = QiQq RIVAT, 3X A& K 4] & 0 B Z AR SR w] 3
MRYE S — =50 AR 6.27, rank(A) = r. O

$_FH A BRI 8.20E. & A, B € R™". 1
R A~ B, WAELEIEHERE P € M,,(R) f1 Q € M, (R) fif
18 A = PBQ. W — % E THHER 6.27 257 rank(A) =
rank(B).

2., % rank(A) = rank(B). ic A r. #R#E51HE 8.5,

A~ ( E, Orx(n—r) ) B~ ( E, O (n—r)
Om—ryxr O(m—r)x(n—r) Otm—ryxr Om—r)x(n—r)

WRiEreE M, FA1H A~ B. O

AR 8.6 B EXIEATAT I, PA R A

#iIL 8.7 BE R™"/ ~, &£F min(m,n)+ 14L&k, €A
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0 FEN R E

E; Orx (n—r)
O(m—r)xr O(m—r)x(n—r)

r=20,1,...,min(m,n).

JERA . ARPEZE —E S =Rk W 3.10, AR mox n BFERE
PIFRER AR T min(m, n). T2, 3 B2 e 8.2 24
TR, O

WIS 8.8 TTif 4B % R 5465 2 47,

. WA e M,(R) ATH. M rank(A) = n (F_=H A
PEE L 7.14). WY E S foub e 8.2, A7 7E T AE K
P,Q € M,(R), Hrr P Q #Z2WIEH BRI, 15

PAQ=FE = A=P'Q"
K )56 H B AT 2 WIS AR B, BB P1Q~ R HT5E
FREZ A B A ifrard 7.19 (1). O

9 FBERESKiE

glfi 9.1 X A€ RmX57B e Rs*n. 3%

B = (By,...,B),
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£ B eR> (=1,... k N
AB = (AB,,...,ABy).

SEA. b B TR R (5 B S I PR 6.7 (i)

—

AB = (ABW, ..., AB™).

g 0 ey

AB — A(E(l) ..... §<nl>) ..... A(§<m+"'+nk—l+l> ..... EW) O

\ . - A\ g

B By,
feEl 9.2 % AeM,(R) 7T, B = (A, E,)eR™?" PeM,(R).
Je . PB = (E,|Q), M P=Q=A".

B, W B G, PB=P(A, E,)=(PA,P). T,
PA=FE, 1 P=Q. *E%E’“’“*i““ﬁ#ﬁﬁ&ﬁ?w P=A"1 [

WAWIE N A RETHIEREEC, ..., Cp ZRAHE
W 8.8). Hi ik @i my 4

(C1-- Cr)(AlE,) = (E,]AT).

Tie, X (A|E,) 01547 22 s 8 w] DU E R n 4114
) TR Y AL RERE, 5 n SIALRR - REFE 2 A7

51 9.3 ik

02 0
A=111 -1
2 1 —1
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-1

)3
El
71

g

filt, HZAVITHE

11 -1]010

020 [100

(211001)
~1]0 1 0

Fio
—

(A|E)

1 0 0
0 -2 1

0
I 1

1
2

1
2)

0

0

3.1(—
Ly

~

1
0
0 0
-2 1

—A A

01 0
00 1
100]0—11
010 |
001 |
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T,
Al = F173(1>F1,2(—1>F372(1)F2(%)F3,1(—z)Fm.
P R RER W a0 T e A € M, (R).
Wk R/ NIERBAEE AC AL AR FE R R A
9‘%”' Eﬂﬁﬁ ap, Xp, ..., O S R—aak 7é O/fﬁ'/f%:

AP+ A4 o E = 0. (4)
FATE Fidghe:
Rl 9.4 A AA LTS, N AT S BHAXY an£0. sbbt

Al = —ag B+ -+ apAMY).

IERA. B ag # 0. H (4) AT,

Ala B+ - 4o AP Y = —qF = A\(—ozgl)(oqE + oA

7

E.

~

B
TR ARWH B=A" CE_Z=H Hitai 7.18).
Rz, W AR ABBE ag = 0. N

A(OékAk_l + A+ ChE) = 0.
Pl E e A1 152
OékAk_l +--t+ A+ o E=0.

KA oy # 0, FAFENE & HIRRMEMET &4 R, O
14



51 9.5 %

(1 —1 =1 ... —1 —1)

1 1 =1 .- —1 —1

L N |
\—1 —1 -1 - =1 1)
W A, RT TG TEH I AL

M EER B, A, £ R BRI i

(1 -1 -1 - =1 =1\ {1 =1 =1 -+ =1 —1)

L I I N U |
1 -1 -1 - 1 —1||=1 -1 -1 . 1 -1
\—1 -1 -1 - =1 1) \-1 -1 -1 - -1 1)
( n n—4n—-4 --- n—-4 n—4\
n—4 n n—4 --- n—4 n—-4
n—4 n—4 n—4 - n n-—4
\n—4 n—4n—-4 --- n—4 n )
(2n—4) —(n—4) n—4 n—4
B n—4 2n—4)—(n—4) --- n—4
n—4 n—4 oo (2n—4)—(n—4)

=(2n—4)E, — (n —4)A,.
BAER] A2 + (n—4)A, — (2n—4)E, = O. HAmE 9.4 7]
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I, Ay NHE H on £ 21, A, AT R,

_ 1
Al = S 4(An +(n—4)E,).

10 FEfESIR
10.1 EHEAALAR

513 10.1 %X A € R™ f= B € R, 4
Ay

A= ,B:(Bl,...,Bq)-

AB=|
A,B
#7 5 69E . ARPESIH 9.1 FATTHE

(AB)' = B'A' = B(Al,..., A) = (B'AL, . ..

Tz,
(B'AY)
AB = (B'A},...,B'A)) = : =
(B AL
16
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W = AL
F AN 53 9.1 Bl 47,

AlB Al(Bl, Ceey Bq) A1B1 ce

AB=1| : | = : =

A,B Ay(By,....B,) A,By ...

glf@ 10.2 1% A € R™%5 f¢ B € R5*™, 4\

B
A=(A,. . Ay, B=|:1
By,

2 A RS B eRW™ §=1,2... k. N
AB=ABi+ -+ A.B,.

IERA. WA = (ai0)mxs M B = (brj)sxn-
PR |k =2 BT, 4

C = (Ci,j)mxn = AB 5F|] D = (di,j)mxn = AlBl + AQBQ.

MSHER i € {1,...,m},j € {1,...,n},

S1 S$1+59 S

dij = E aicbej + E aicbej = E aicbej = cij.

(=1 (=s1+1 (=1

ZE RO
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Wk >2 HE8X kE— 1 o, il

A=(Ay,...,A), B=
By_1

) A€ Rmx(s—sn)7 B € R(s=sn)xn_ T B2
AB = AB + ApBy = A1B1+ -+ Ay 1B + Ap By,

Hpsg—ANEXkE k=2 0558, 5 Nk A
gk, O

EIB 10.3 % A € R™ f= B € R, 4

A= + . =+ |, B=| 1+ . [,

Jb A, € R, B € R, i = 12,0, j =
L,2,....p,q=1,... k. N

k
AB = ZAi,qu,j
¢=1 1<i<01<j<p
1EHR. &
By
A; (Ai’l, 7A%) ,1=1,...,0, B;= : . J =1,
Bkd



R HE 5 FE 10.1,

Ay
AB = | | (B,...,By) = (AiB))i<i<t1<j<p-
Ay
R 4E 51 FE 10.2,
Bl,j k
AiBj = (Ai,h ce aAi,k) : = Z Ai’quJ'. []
By, =1
5l 10.4 %535t A 4E %
(D, O - O\
A= ’ e M,(R),
\O O ... Dk)

A% D, eM,(R),i=1,2,....k MNEZEm e ZT,

(Dp 0 - 0)

lo pp.- 0
A - .

\0 0 - Dy
5 10.5 X o3k AT A 4EE

P = c M,,(R),
O N
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HF M e M,(R),N € M,(R), p+q=m. &

Al A
A 1L ALz RmXn
Az Az

A Aqa A p AT, Ago A qiT. W
MA1 MA
PA— 1,1 1,2 |
NAQ)l NAQ)Q

o=[" %) emm
o e

Hb S TG A, WPIEAR, T 8755 Ay, 497

AR . N
A1S AT
AQ 11 2}
Ay S AysT

£, &
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