T

oooboooooooooobooooo

e 00 BOOUDODOODUDDODODOD n+100000000000000000000000Yp+1=20
ooooooooon

e JJ0O0OOOUIDODOOY, ., ODODDODOOODOOOODY, 1 =—100000000000D0O0O0OO
000000000 n—rank(B)=n—rank(A) 0000000000000 0OOOOOOOO

0 7.6. () 000000000O0O0O0O0OO

0 7.7. rank(B) —rank(A) 0 0000 10000000 A7 = 5 000000000000000000
rank(4) =rank(B) 00000 O0OODO

00000000000000000000 m=n00000AO00O0OO0 nO0O0D0O0OO0OO0ODOOOOO
oooooBOOOOOOOO

1 O C1
C= :
0 1 ¢,
gooooood
T &1
C<_?1>—6><:> L=
Tn m

go0o00O0O0O0O0OQ0O0O000O000000U0ULODUUOUOUOO Coooooooo

078 (YOODODOODmxnOOD AODODODOOOODOODOOOOOD nO0OOODOOOOOOOOD
0000D0000o0oooooooo (1,42, ,4-) 000000000000O0OD ADOODOOOO

8§ ODOOoDbOO

nxnO0O0 AOOOO
AB=BA=1,

000 nxnO0 BO ADO0OODO (inverse matrix) 0000AO00000DOODOOODOOODOOO
00CO0O A0O0DD0DOO0OO0OO0OO0OO0OO0OOOOI=ACO0O000 BOOOOOB=BAC=I1IC=CU0O0OO
O00000ADODODDOOOOO0 A1 00000000000000000000 (invertible) 0000
(non-singular) 0000000000 0OOOD (OO)0D0DOODOOOOOOOOO

_)
08.1. 0000000 AZ = b 00000 AOOOODODOOOOOOOOOOOOOOOOOOOO
_>
00 Z=A"'b 0000000
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OO0 8.2. 000O0OCOO0OOO0OOO0OOOOOOn

() opoooooo(A—hH-t= A
(i) 000000 (A Ag---A) "= A7 A AT
(iii) 0oDOoO0OOYA™Y) =(tA)~L.

00000000000000000 A"=(A"H0000A°=7/0000000000000000
00000000000000000 k100000ARA =A% (AR =AM DOo0O

O 81. 00000000
082 nO0000 A BO AB=BAOOODOODAOOOOOOOA*B=BAF (k0ODOO)00O0O0O

00 83.000 1<4,j<n00000(G, /)00000 10000000 000000000 E;;00
000000 (matrix unit) 00000008, ;(s) = I, +sE;; (i # j)0D;(r) =1, — E;i+rE;; (r #0)
aog n,j:In_Ei,i_Ej,j +Ei7j+Ej,iDDDDDDDDDD (elementarymatrix)l]l][ll]

1 0 1 0

S;;(s) = R , T;; =

0 1 0 1
0 84. J00OO0OO0OOOOOOOOOOOOOOOOOO
Sii(s)7h =8 (=s), Di(r)™'=D;(r™1), Tfjl =T ;.

goboobooboboobdooboooboobbooboobbooboobbooboo

00 8.5 (Sylvester). mxn OO0 AO nxm OO0 BOOOOOdet(l,, — AB) = det(l,, — BA).

Im 0\ (L. A\ (I, A
B 1,)\B I1,] " \0o 1I,-BA

Proof. 10 0000000000000 OO0O

L, —A\ (L, A\ (I,—AB 0

o I1,)\B I,)” B I,)’
000000000000000 (00 6.6) 00000

I,—AB 0

- a= | 40D

L, A
~|B I,

O

00000000000D00000D0000000 AOODOOO |A]JA™Y=]447 Y =|I,/=100
|A|£00000JA"Y=|A"' 00000000 |A|#00000A00000000000000000
00000000 BOOOOOOODOOO ADOOOOOO CO00000000|C|=|BA|=|B||A]#0

*46 0000 (unit matrix) 0000000000000000000 identity matrix 0000000000 0000000000
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(|B|#0)00000000000000000000D0000000D000000Orank(A)=n0000
0000000000CO00000 [,b00000000B (0000000000000 B~'000)0O
A=B"lCc=B-'oOOooooooo

0 83.i0 00000 n-10000 4,00 nO0000 C (adjugate™” matrix 00 0) O
C=(-1)"A4;)0000000AC =CA=|A|l, 0000000 |A|7£ODDDDA*1:ﬁCD
oog

00 86 (J0DOUOLDODOO). nxnUO ADODODOODOOUODOO

() ADDOODOOD
(i) |A] #0.
)
)

(i) 00 ADOOOO af,...,a,00000{a],...,a,} 000000
(iv) rank(A) = n.

Proof. (i) < (ii) < (iv) 0000000() < $={0} 0000000 (ivy0OOOO0O0O00O
0000000000000000 O

087.n00000 AODDCOOOOOUOOLOUULOUUODOUOOODODOODOOOOOOO

() D00D0D00O0ODO00O0O0 ADODOODOOOODOOOO H,...,CL_,,%DDDDDDDDDD
(il) AB=1, 0000000 BOOOOOO
(i) BA=1, 0000000 BOOOODOO

Proof. 000000 ADODOOOOB=A4"'000000 (i), (i) 000000000 (i), (i) 0000
000000000000000000J4]#00000000A00000000O
(i) = (1): 00000000 Z 00000BZ 0000 Ay,---,A, 00000

A
P =ABT =A| : | =+ M
An

()= (i): 0000000 H,...,@DDDDDDDDDDDDDDDDD BOODOOO AB=1,0 O

0 8.4. (1) 0O
1 2 3
t 1 0
1 ¢ 1
Oo000o0ooo0o0oooo to0o0oooooo
0 85 (1) 000000000
x a a’ a”
yl =10 +s|V|+t]|d
z c c c’

700000000000 ad 0 jugate 0000000000000 00000000000000000000000000
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gobooobooooboooobooono

r—a d a
y—b ¥ b =0

Z—C C &

goboooooooooo
0 86.n00000 A BO AB=A+BOUOOOUOODA-I,00000 AB=BAOOOO

00000000000000000000*0000000000000000000 ADDDOOOO
00000000 A/ 00000004’ 000000 0000000000000000000000000
000000000000000A4' 00000 [, 00000004 00000000000000000
00000000007, =4A'=BA000000 BOOOOOOOOOOOOOOOOOOOOB=A"!
00000000000 BOOOOOOOODOO00000000000 B(A41,)=(BAB)=(,B)00O
0000000000 (A7,)00000000000000000000000000000000000
00000000Onx2000 (AJ,) 0000000000 D0000000 BOOOO ADDODOOOO
000000000(AL)~ (I, AH)00o0o

0000000000000000000000000000000000000000000000000

00 88. nIIIODO AUDUUDUOODODODODODODOOD nODDOODODODOOOODOOODOOOOO

O DOoOoDbooog

000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000 93000 9500000000000000000000
00000000000000000000000000000000000000000000000000

000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000* 00000
00ooo0ooo

0000000000000 mxnO00000 M,,(C)00D0D0000000*°0000 M,,(C) =C",
M;,(C)='C" 000000000, 000000000000D0000000000000000000
0000000000000000000D00000000D0 veC*0000,000000 *welCtD
000000000000

00000000000 n000D000D00000 VCChO C"00000*! (subspace) 000000

*8 0000000000000 000000000000000000000000000000000

90000000000 (feld 000D00D000000000000000000000D00000D000000000000
0000000000000

*0 0000 Mpm,a(C)=mC", Mp1(C)="C, M, ,(C)=C"0000000000000000000000

*1 000 sub0000000000000000000000000000@MO00000000000000000000
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