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OO0 (0DoOoO0)ODOopl112, 000 p27000 XO20000000000000 ~0O0000O
300000000000~00000 (equivalence relation) D000 («+~ 0000000 aRb)
(HOODO a~a (YaeX),

2)000 a~b =b~a (Ya,be X),

B)000 a~b00b~c = a~c (Ya,bceX).

00 (D00)I0000~00000000 X000 aeXOOOOOC(a):={zeX |a~a}
0«000000 (equivalent class) 00 00a000 [ 0000000 C(e)0 1000 z € C(a)
0000020 Cla) D000 (representative) D0 00 (« o0 C(a) 00000 10000)

00 (0D000000)I 00 X0O0OOO0 3000000 X00000 Gy,(iel)000
00 X OO0 (classification) 000000000000
(1) Ci #0,

(2) X' = Uer G,

oo
RN

00 XO0OOOO~000000000C(e)0000 XOODODOOODOODODOOXO
gbobobdbDe~b <= o0 00000000 OOXOOODOOODODOODOO

@O00000aeC(e)0000C(a)#00a~b000000000000b~a0000z€X
0000000000 a~z < b~2000000000C(e)=C(h)00000000000
a#b000000ceC(@NCO)00000a~cO0b~c0000000000000an~b
D0000000000000C(eNC(h)=¢0000000000

00 (000)0XO0000000000X00000 ~000000 (quotient set) 0 0 00

X/ ~={Cla)|ae X} ={a|aeX}={ld|ae X} TOD.
e 00000 mOOD0OD0DO0DO0 (p1400).

OmO0000000meNODOOOOO q,beZ00mO00000 (congruent) 000000
a—b0mOO00000000000O0e=b (modm)000000000

a=b (modm) <= m|a—0b.

0010 ZzODOOOOOmOOOO0OO0O0O00000 (20000000000 0000)

O mO0O0O0000)0ZO02000a,beZ00000000mMOO0O0OO0 a=5b (mod m)
gboobdob=0007zZ0000b00bonboobo

a+mZ:={a+mn|n €7}
O0000ae+mZ=a=[000000=000000

m=2; 7 =27U (1+27), Z=0UTl,
m=3; 7. =37\ (1+37)J(2+ 37), Z=0U1U2,
m=4; 7 =47 U (1 +47) U (2+47) U (3 + 47), Z=0UlUu2U3
000000000O0m=500007Z000=00000 (00000)0
7

Y/ x 0 1+57Z x1 2457 x2 | 34+5Z x3 | 4+57Z x4

=0 x5 =1 x6 | =2 x7 | =3 x8 | =4 X 9
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e0mO0000D00000000=000000%/=(+7/~000)07%/mzZ0000
7/mZ = {0,1,....m—1} = {[0],[1],...,[m —1]}.

oot nbbO0oooboobgooooobbbooooobbbo1oboboooaoo
000000000 (complete system of representatives) 1 D00 O00O0O00O{0,1,...,m—1}0
{-2,-1,0,...,m—=3}0000000000000000Z/mZ0000O0 (101000)0000

{0,1,....,m—1} — Z/mZ, a v [al
00 [2(000)00 GOO a,be GOODOD
a~b < ITreGst. b=Tar!

00000~000000000(000D0)00000~0000000000 (conjugacy
class) D00 0a O 5000 (conjugate) DO OO0

o0 (@o0) X, YOOUOO~0 XO0OOOOOOOoooooooooo»: X —-YOoooo
ryye XO0O0OOOao~y=n(zr)=n(y) 000000070 ~O0000000 (invariant) 0 O
000000000 00o000 m,...,mn 000002~y < m(x)=my),...,m(z) = m(y)
O00000000m,...,mO0~000000000 (complete invariants) 0 000000

[DDDDDDDDDDDDDDDDDDDDDDDDDD! J

oooooog Uz(il---z’k)eSnDT:<?1 iy - Z,’“)eSnDDDDD
- Ju o J2 o Jk

Tor = (7(iy) 7(ig) -+ 7(ix)) =1 Jo -+ Jx). (+ocO000070000000)

o0 (s, 00000)0(00bbo s, 0obob0o0o0000o0On)e,des, 00000

o0 o000 (0~0) < o0 /000000000000 («+0OOOODODODP4ODO)

Do=(y-ix)--(lL---l,)0000
(=)o =7or' 00000 = (7(i1) - 7(ix)) - (7(lh)---7(l,)) 0 o DOODOODOODOOOO

(¢ﬂafﬁ?~%f~%~ibmfz(? oo e k)DDDDDdzTW*D

R /AT R

(DDDDDDDDD S, 00000000ooooooooo () ]

0 [3](Ss, S,0000)0
e S;O000O0O0OO0OOODO
S = {(U} U{(12),(13),(23)} U {(123), (132)} = ()] U[12)] U [(123)].
goooooooooooooooooooooooo (classequation)DDDD53DDDDD
6=1+3+2

e5,00000000000000
Sy =[(MJU[A2)]U[(123)]U(12)(34)]U[(1234)],
24=1+6+8+3+6.

10000000000000000000000000000000000000000
GOO0On0000 <= a€GOO00a00 < 0000010000000
«— GO00000n000 < GO00000 n=1+1+---4+1(n0)
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00 (00000)000 A,B e GL,(C) = {C € M,(C)| det(C) £0} 000

A~ B <= 3P € GL,(C) s.t. B= P'AP
O00000AD BODODOOOODOODAODODODOODOODOUOADODODODOOO

0 (GL,(C)0000)0 0G=GL,(C)0000 (00)00000
DDDDAz(éi)DBz( g)eGDDDA B)00O0O00O00OP= éf)mm
O00B=PlAPODOOOOOOD(+ Q:=P '0000B=QAQ',A=Q'BQOOOD)

00 A BOOOUOOOODO (A~B)DO0POOOOODODOOODOOOOOOOOOO
000000000 (POO0OOOO)0O0 (A4 B)D0ODODOODOOOOOOOOO

00 [4000 A, Be M,(C)00000
(1) det(AB) = det(A) det(B), (2) tr(AB) = tr(BA). (« 0000)

OO0 B|000000det, tr 000000 ~O00000000ODOO:
(1) det : GL,(C) —» C*, A det(A), (2)tr:GL,(C) —» C, A~ tr(A).

G 00 [4]0D00det(P'AP) = det(P~') det(A) det(P) = t aairpy det(A) det(P) = det(A),
tr(P71AP) = tr(P7'A)P) = tr(P(P'A)) = tr((PPH)A)) =tr(A). (+~ 00 [400000)

e[00 (det, tr) DD D ODUDDOODODOODODODODODODODOODO(+~O00O0O0DODODODODDOOODO)

[ (1) det(A) # det(B) = A4 B,  (2) tr(A) # tr(B) = A  B. ]

O@0oooooooooooo)g
0000 A, BOOUOODOODODODOODODOOB=P'APOOOODOO POOOODOOO

5 2 =2 -1 0 0 1 00
A= -3 0 2 |, B= 0 201, =020
1 1 1 0 0 3 0 0 3

detA=6#detB=—-600000trA=6#trB=400000000000A0O00DOO
goboobooboboboobo pOb0bOooboboboobboobooboboboboboooboon
(+~00000BUUODOODDODDODODOODOOOUODOO A~COODO)

OB(000000000O0000) 00000200000 det, tr 00000000000 (+

ANBDDDDDDDDDDDDDDDD)DDDDDA:((1) 1), Bz(é ?)DDDDD

det A=detB=1,trA=trB=200000Ax BO0O0O. («+~000PB=AP0OO00OOO0O)

e 000D AUDD~0O0OD0OO0ODOODOOOODODOO (rank)00O0O O (Eigenvalue)Od O
0000 (O00000)(characteristic polynomial)d 0 00 O O (minimal polynomial)d z/ — A O
000 (elementary divisor)d 00000000 (Jordan normal (canonical) form) 000000

00 A0D0DODODODO (~OQOOOOOOOOOOODODOO)DODODOOOOOO AODDOOO
0000000000000 0000000000000OD (oD oDUOoOUoO)oo(@o
00o0o0odUoo)obooooooo1l1ooooo

e 00000 O0DOD (100)0D0 (DD ~0UDDODODODODODODO)ODDODDODOOO

( A~B << 2]l -A02]-BO0O0O0O0O0O0 << A0 BOUOOOOODDOOODO J
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