00000000000 0000000000000000000D00000000000000D0000n
0ooooo*en

0000000000000 0000D0000000D000000D0000O00Do000oooooo
0000000000000000000000000000000000000

10 ODOOoooo

0000000000000 0000000o00Do00o0o00o0oD00o0o00 DOoODODODODODODODO
0 (diagonal matrix) 00 0O
oo 0

00000 nxn0O0 ADODDOODOOO0O nxn00 70000000 T AT (AODODOOOODO)
D000000000000000000000 (diagonalization) 000 000000000000000
OooO0o0ooOon

00000000 (00)0000000000000000 ADOOO m(m=1,2,---)00000
A0 mO0D0000000OOO0 Am=A---AD0000000 AOmO000D0O00ODOOOOOO
(Ahm = Alm AlA™ = A 0000000000000

0 10.1. 0000 DODOOOOD2D3,-.- 00000000000 (T AT =T"tA"T 000000
0000000000000007T 0000000 T =(3,...7,) 00000AT=TD 000000
Az; =Nz,  j=1,...,n

0000000000 ADDOOODODOO @ #00
AT = )\7
000000000007 0000 (eigenvalue) A\0O0 00000 (eigenvector) 00000
00 10.1. 00 ADDOOD AOO0ODOODODODO0O0, eigen* equation, 00 00
[tI, — Al =0
D0000000000000000
Proof. OO 860000 O
0 10.2. 00 ADODOOOOOOO tA0000000000

0 10.2. nO00000 A BOOODOOODOOOO AB,BAOOODOOOOOOOOOOOOOO

*6 000000000000 GL,(C) 0 GL,(C) 0 My, (C) 000000000000 000000000000000
*700000000000000000 characteristic 100000000000000000000000000000
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00 10.3. 00 AOO0OOOO fa(t)=|tl,— A 0O
fa@®) =t" — (a1 + -+ ap )t + -+ (=1)"|A]
00000 t0n00000000000000000O
tl, — T AT| = |tI, — Al.
000000000000000000000000000000*8C0

Proof. 01000000 |tl, — T~ AT| = [T Y(tL, — A)T| = |T|"\|t],, — Al|T| = |tI, - A| 0000000
pgooooogo
|B| = ngn(a) bo(1),1 -+ - bo(n)m> B=tl,— A

ootoooooooooooo byg,...,0, 0000000000000 O0O0O0OODOOOO0OOOOOO0OO
00o00000ooooooooooooooooooOO0OOC0OObO000000000o0 t0000n—2
0000000000, -Al000 10000000000

(t—an)(t—ag)...(t —an,) =t" — (an1 —|—--~—|—ann)tn_1 4.

0000000000000000000000000det(—A4)=(-1)"det(A) 000000
000000000 »n000000000000000000000 (00 B1)00O0OOOO0 O

0 10.3. () 0000 ADDOOOOO aj3+ - 4an, 0 ADD*00000000 (trace) 00000
tr(A) 0000000000000000000000000000000000000 tr(AB) = tr(BA)
oooooo

0 104. (1)) 000 det(X)0 X OODOO o,; 0 OO0 ¢t00000DDDDOODO

d d d
adet(:]/‘17... ’m_n%):det(£$_1>’... ’ﬂ))+...+det(a’... 7%11_71))

_)
gobbooobooooooooooooobooooboOoooooag A:(E),b,?)DDDDD

ar by
az by

by ¢
b3 c3

ar G
as €3

<kuﬂ3A)f‘m1+b2+%ﬁ2+< + + >tdﬁ@®

oooo

00 104. OO0 AQODOODO A,..., A 00000000000
[T, — A] = (£ = A)™ - (=A™

000ooooo0o00n; 0000 A, 0000 (multiplicity) 0000

00 10.5. 00 ADODO ADDO0000000000 (A,-A)Z =00000 ker(Al, —A) 00O
0 AX00000 (eigenspace) D00 V, 0DODDOODOOO

*8 000000000000 0000000000000000000000000000
9 Qpopoo000000mMO00nO0non
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00 10.6. 00 AOOOO ADQOOOOOOOOO V,0OOO dOOXNOODOOOODODOC

Proof. 1000 V4000 &4,---,z4 0000000000000 (00 9.3)07 = (a,---,z,;) 0000

0 AD0ODOOO0OO0OO
(M, B
ar=r (M 2)

0000000000/, —A| = |tl, — T *AT| = (t = \)4|tl,_q— C| (00 6.6) 000000 O

00 10.7. 00 ADDOOOOODOO0O0O0000000 {A,---,A}0000000 A 00000000
0 ¢;0000000 n, 00000000 ADODDOOOOOOOOOOOODOOOOODOOOO0 1<i<r
0000d,=n; 00000000

Proof. 0000000000000 00O00O0O0D0O000O00000R<Y, ,d;. 000 d;<n; 000
Y,n;=n000000000000000
00000000000000(Fijhcj<e; 00000 V3, 000000000000000000000
00000000, 00000000000000000000000000000O0O0O0O0O0O0O00000
oooo*ooooooooo

r d;
DD tigTij =0

i=1 j=1

D0000Y, ti;%; € V4, 0000000 A\, 000000000004, =0(i=1,,r)0O
000 (Zi))i<j<a, 0 VA, 00000000000¢%,;=0(1<j<d;,1<i<r)0000 O

00 10.8. 0000000000000 O0O00O0O0O000 00000000000000 00000
Proof. \1,...,)\,0000000000%,...,7z,000000000000000000
B4t T, =0
0000000Z=--=2,=00000000(A—X\)...(A—X\_;) 000000
_>
0=(A-A) (A= A_D)Tr = A — A1) (A = Arm1)Tr
— —
00 z,=000000000000000 O

0 10.5. AZ =) 7 00000

A-—a D) (A—ap, )T =A—a1)-- (A —am) .

gobgoooo

o000 OobobobobobooobooooboobobOoboboboboooooono
ugboboo ooboboooboobooobooboobbooboobbooboobbooboo

*0 JppoooDO00000 C.20000000
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oooobo OoOooooooOooooObcOoOoOOoOOOOOOOOOcOODOCOOOOCOO0ODOOOObOOOO
ooooooooboooooooooobooobobooooobooooooooobooooooOooDbboooo
coooboooobooooobooooooOoOoOoOoOboO0O0OOoOoOoOoOoOoOoOoOOoOoOOOOoOoDbOboOnn
ooobooooooon

T = (:1?1)3 ax—n>)a AJ?; = )‘jx—;
ooooo
A0 0
TAT =0 A2 0
0 0

cooooooboooboood

gobodobobooboobobooobooboooboobbobbuoobboooboobbooboon
goooooooobooobobobooooobooooooobobobobobooooobooboobobOoboo
gbobooboobobooobooboobobooboobbooboobbobobooboboobbooboo
gobooboobobooboooboon

0 10.9. 00O00O0O0O0OCOCOOO0O0OOOODOOODOOOOOOOO0OOOOOOObOOObOOODOOODbOOO
gobobobooobooooooooooooobooooooooooooooooooooonn

2 -2 -1 a 3 2 1 6a — 2b — 3¢ 4a — 2b — 2c 2a — 2¢

-2 3 1 b 1 1 0)=|-6a+3b+3c —4da+3b+2c —2a+2c

-1 0 1 c 3 2 2 —3a + 3¢ —2a + 2¢ —a+ 2¢
0 10.6. (1)

(i) 00000, b, c0000000000OOOOOOOOOOOOO
(i) 00D TOODODDOOD 7-'00000000000000000000000000000000
coomooooocooooomm

gofdooooooobooobooooooooboooboooooooobo0ooobLDooooooo
O0o0000o0bo0o0oooo
a b
= (e )

gbobooboobboobooboboooboon
goboboooooo

t—a —b
—c t—d

‘:tQ—(a—i—d)t—i—ad—bc:O

0000000000000 000DO0000DO00OO0ODO (Doo)Ho
000000000000000000000 (multipleroot0 0000000000

(a4 d)* —4(ad — bc) = (a — d)* + 4bc = 0

00000000000000 AO0OD0ODODA=(e+d)/200000000000000000000

gooooooooono
P R S O
AT(O )\)T = A
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000000000a=d,b=c=00000000
D000002x200 A0D0DOO0O0OOOOOOO0OO0O0OO00(G) ADOODOOOOOOOOOOOO
000 (i) (a—d)? +4bc#£000000

0 10.7. a,b,c,d 0000000000000 OOO0OOOOOOOOOODOOOOOOOOODOOOOOO
gboooooooboobobobooon

O 10.8. (a—d)2+4bc:ODDDDDDDDDDDDDDD

a b
—b a+2b

0 10.9. 000O0O0OO0ODOCOOOOOOOOOOODOCOOOO

0 10.10. OO

O0b£A00000000000000

goboobobooboobbooobooboboooboobboboboobboobUoobbooboOoo
goooooooboobooooobobooooboboooobOobooboobobobobooooobooo
goobooboobooobooboooobooboobbooboobbooboobbobbooboo

oool1ooopoOooOOO0O0O0O0O0C0COODOO

0000000000000 0O0O0O0 zOODOOODOOOD yOOOOODOOODODODOODOOOO a, b,

cddooooooooon
& (2\ _ (—a—=b b x
a2 \y/) b -b—c) \y
goboobogobooboooboon

(" ) ()= 0)

ooooood

Ooo0oOoooooo )
d
ﬁf:/\f(t)
gogooo

0 10.10. (1) 00D0O0OOOOODOOOO AODODODOUOOUOO0 a=a—k, B=b—k,y=c—kO0ODO

ooo0Oooooog
—a—>b b
b —-b—c
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